TERMINAL-TO-TERMINAL COMMUNICATION CONNECTION CONTROL

METHOD USING IP TRANSFER NETWORK

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention is related to a terminal-to-
terminal(inter-terminal) communication connection control
method using an IP(Internet Protocol) transfer network, which
is applicable. to an IP communication established between two
terminél units such as an IP terminal, an IP telephone, and
a voice/image apparatus(audio/visual apparatus), and also
applicable toa l:n type IP communication utilizing amulticast
IP technique.
2. Description of the Prior Art

As a method capable of realizing various terminal-
to-terminal communications such as mail
transmissions/feceptions, telephone, and image
communications while an IP transfer network is utilized,
Japanese Patent Application No0.128956/1999 (will be referred
to as a "prior patent application™” hereinafter) has been filed
by the Applicant. This prior patent application discloses the
method of realizing "integrated IP transfer network"
containing thefein.a plurality of IP trahsfer'netwérks having
various characteristics, while separating these IP transfer

networks. These IP transfer networks are kno#m as an IP



telephc.me network, dn IP image network, and IP electronic data
general-purpose network. To realize the IP transfer network
for uniting various sorts of terminal-to-terminal
cbmmunications, contents disclosed by the above-explained
prior patent application will now be briefly explained with
reference to FIG. 1

Inside integrated IP transfer network 901, a plurality
of IP transfer networks having different characteristics such
as the IP image network 902, the IP electronic data
general-purpose network 903, and the IP telephone network 904
are virtually 'installed.' While the address management tables
are set inside the network node apparétus 905-X and the network
node apparatus 905-Y, which are provided at the input points
to the integrated IP transfer network 901 from the extefnal
unit for the integrated IP transfer network 901, the address
of the terminal unit is previously registered into the address
management table. Since the address written into the IP packet
entered into the :I._ntegrated IP transfer network 901 is compared
with the address registefed in the address management table,
the IP packets can be transmitted, 'while these IP packets are
separated to the individual IP transfer networks withdin the
integrated IP transfer network 901.

Next, ‘in connection with the present invention, the
terminal-to-terminal communication connection control ﬁzethod

(No.7-common line signal system) employed in a public switched



telephone network(PéTN) will now be simpi'j' explained.

In FIG. 2, reference numerals 98-1 and 98-3 show
ekchangers (subscriber exchangers) to which telephone sets are.
connected, reference numeral 98-2 indicates a relay exchanger,
~and also reference numerals 98-4 and 98-5 represent telephone _
sets. Reference numerals 98-6 to 98-8 show communication path
control units of the exchangers, reference numerals- 98-9 to
98-11 indicate internal control units of the exchangers, and
also referencé numerals 98-12 to 98-14 indicéte signalling
points for controlling terminal-to-terminal connections of
telephone sets. The internal control units of the exéhangers
perfprm information exchanges ‘used to set/recover
communication lines between the communication'llzath control
units and the signalling points in conjunction with the
internal operation controls of the exchangers.

In particular, reference numerals 98-12 and 98-14 will
be referred to as signalling end points('SEP).. More
specifically, reference numera.‘_l. 98j13 iscalledasa signalling
transfer point(STP). Also, reference numeral 98-15 denotes
another signalling end point. These signalling end points
98-12 to 98-15 are connected via signal lines 98-24 o 98-
27 to a signal nétwork 98-16. While information used to control |
terminal-to-terminal lcommunication connections and also
execute maintenance/operations of networks. is stored into a

signallingunit(SU), these signalling end points 98-12 t0 98-15



mutually transmit/receive the stored informa_tion to each other.
A 16--bit po;i.nt code(PC) is applied to one signalling end point
in order to discriminate the own signalling end point from
another signalling end point. On the other hand, reference
numerals 98-21 to 98-22 show communication lines used to
transfer telephone voice(speech), but not used to transfer
inforfnation for controlling ferminal-to-terminal
communication connections. The telephone lines 98-20 and
98-23 correspond to interfaces(UNI) through which a
combination between voice énd control information of
terminal-to-terminal communication connections is
transferred in an integral form.. Namely, both the voice and
the control information of terminal-to-terminal communication
connections are transferred through the interfaces without .
being separated from each other. The No.7-common line signal
system is featured by that the signal lines 98-24 to 98-26 are
sepafated ffom the communication lines 98-21 and 98-22 inside
the public switched telephone network(PSTN). -

A signalling unit indicated _:I.n FIG. 3 contains a
"destination point code(DPC)", an "origin point code(OPC) ",
a "circuit identification code(CIC)", a "message type{MSG)"
and a paraineter of the message. |

The destination point code shows a destination to which
a signalling unit is transmitted, the origin point code

indicates a transmission source of a signalling unit, and the



circuit identificatiqn code represents 5ﬂ_identification
number for identifying a communication line set between 'a
transmission source signal point and a destination signal point.
As the message, for example, there are IAM, ACM, CPG, ANM, REL,
RLC, SUS, RES and CON, which are used to control terminal-
to-terminal communication connections. Such a signalling
unit which is written as "IAM" into a message area of the
signalling unit is referred to as an initial address
méssage(IAM). Similarly, such a signalling unit which is
written as "ACM" into the messaée area of the signalling' unit
| is referred to as an addreés éompletion message(ACM), such a
signalling unit which is written as "CPG" into the message area
of the signalling unit is referred to as a call pass
message(CPG), and also such a signalling unit which is written
as "ANM" into the message area of the signalling unit is
referred to as an a‘hswering message(ANM). Similarly, such a
signalling unit which is written as "REL" into the message area
| o_f the signallingunit is referred to as a release message(REL),
such_ a signalling unit which is written as "RLC" into the
message area of the signalling unit is referred to as a release
completidn message(RLC), and also such a signalling unit which
is written as "SUS" into the message area of the signalling
unit is referred to as an interrupt message(SUS). Similarly,
such a signalling unit which is written as "RES"” into the

message area of the signalling unit is referred to as a restart



message(RES), and such a signalling unit which is written as
"CON" into the message area of the signalling unit is referred
to as a connection message(CON).

Referring now to FIG. 2, a description will be made of
a method for controlling a terminal-to-terminal connection
control by which a telephone communication is established from
the telephone set 98-4 via thg exchangers 98-1, 98-2, 98-3 to
the telephone set 98-5, as shown in FIG. 2. It should be noted
that the respective signalling points exchange such a
signalling unit via the signal lines 98-24 to 98-27'and the
common line signal network 98-16 to each other. 1In the
signalling unit, the signalling point codes applied to the
respective.signallihg points are set as addresses indicative
of designations and transmission sources. The telephone set
98-4 is connected via the telephone line 98-20 to the exchanger
98-1. The terminal-to-terminal connection control of the
telephone set 98-4 is loéded to the signalling point 98-12
within the exchanger 98-1. Similarly, the telephone set 98-5
is com_lected_ via the telephone line 98-23 to the exchanger 98-3.
The terminal-to-terminal connection control of the telephone
set 98-5 is loaded to the signalling point 98-14 withdn the
exchanger 98-3. |

When a user iésues a call request from the telephone set
98-4, the signalling point 98-12 receives this call

request (Step X1 of FIG. 4), and a communication line is



determined by using a destination telephong number received
from the teiephone number 98-4 because of the functions of both
the communication path control unit 98-6 and the exchanger
internal control unit 98-9 of the exchanger 98-1. A signalling
unit into which a circuit line identifier(CIC) of the
determined communication line is written is formed as an
initial address message(IAM). In the parameter area of the
initial ad@ress message(IAM), at least the telephone number
of the telephoné set 98-5, namely a destination telephone
number "Tel-No-98-5" is written. Furthermore, the telephéne
number of the telephone 98-4, namely, a telephone number of
a transmission source "Tel-No- 98-4" may be written thereinto.
Next, the signalling point 98-12 sends the initial
address message(IAM) for issuing the telephone call to the
signalling point 98-13 provided in the exchanger 98-2(Step X2).
The initial address message IAM contains a line number
"98-4-98-5" of a communication line corresponding to the logic
communication line inside the telephone communication line
98-21;'the destination telephone number “Tel-ﬁo-98-5“, the
transmiésionsourcetelephonenumber"Tel-No-98—4"(omittable

option), and the ]_.ike. After the signalling point 98-12 has

sent the 1AM, the operation of the signalling point 98-12 is'

advanced to a waiting condition for an address completion
message(ACM: will be explained later), and also initiates an

ACM waiting timer.



The signallir‘ig point 98-13 provided Wii_:hin the exchanger
98-2 receives the above-explained IAM, and then notifies.the
line number "98-4-98-5" via the exchanger internal control unit
98-10 to the telephone communication line control unit 98-
7. The telephone communication line control unit 98-7
executes a conducting test in order that the telephone
communicafion line 98-21 can bé used for the telephone
communication. The signalling point 98-13 sends the IAM to
the signalling point 98-14 provided in the exchanger 98-3 (step
X3). The signalling point 98-14 checks the contént of the
received IAM in order that the telephone communication line
98-22 can be used for the telephone communication via the
control unit 98-11 and the telephone communication line control
unit 98-8. "Furthermore, while thé signalling point 98-14
connects the telephone set 98-5 to the exchanger 98-3, this
signalling point 98-14 checks as to whether or not a call
reception is bermitted. When the call reception is allowed,
the signalling point 98-14 issues a call setting request to
the telephone set 98-5(Step X4). Further, the signalling
point 98-14 returns suchian address completion message (ACM)
which notifies that the IAM is received(Step X5). The ACM
message is reached via the-signalling point 98-13 to the
signalling point 98-12(Step X6). Upon receipt of the ACM
message, the signalling point 98-12 stops the counting

operation of the ACMwaiting timer which has been set. In such



a case that the couhting operation of the ACM walting timer
is completed at a time instant before the ACM message is
received, the telephone communication line is released.

| When the signalling point 98-14 within the exchanger 98-3
receives information for implying such a fact that the calling_
request is being received from the telephone set .98-5 (Step X7),
the siénalling point 98-14 transmits the call pass message (CPG)
to the signalling point 98-13(Step X8). The signalling point
98-13 transmits the received CGP to the signalling poi_nt
98-12(Step X9). The signalling point 9-12 within the
switching point 98-1 receives the CPG message. Next, the
sign'élling point 98-12 sends a calling sound to the telephone
set 99-4(Step X10). When the teiephone set 98-5 responds to
the above-described call setting request(sltep X11), the
telephone communication line 98-23 between the telephone set
98-5 and the ex_changer 98-4 can be used for the telephone
communicai:ion, and further the response message(ANM) for

indicating that the telephone set 98-5 responds to the call

setting request is sent to the signalling point 98’-13(Step'

X12).

The signalling point 98-13 transmits the received ANM
to the signalling point 98-12(Step X13), the signalling point
98-12 notifies stopping of the caliing sound under transmission
to the telephotie sej: 98-4(Step X14), and thus, teleﬁhone

voice(speech) can be transmitted/réceived between the



telephone set 98-4 and the telephone set 98’-_ 5. The operation
is advanded' to a telephoné communication 'phase(Step X15). In
the case that the handset of the telephone set 98-4 is put oﬁ
(on-hook) .. the release request_(REL) is sent out(Step X16), and
the signalling point 98-12 receives the release request(REL),
the signalling point 98-12 send§ out a next release
request(REL) to the signai_ling point 98-13(Step X17), and
furthermore, not;fies to the telephone set 98-4, such a release
éqmpietion(RLC) for indicating that the telephone
communication line is brought into an empty state(Step X18).
Then, upon receipt of the release request{REL), the signalling
point 98-13 sends out the next release request(REL) to the
signalling point 98-14(Step X19), and further, notifies such
a release completion(RLC) for indicating that the telephone
communication line 1is brought into the empty state to the
signalling point 98-12(Step X20). Then, upon receipt of the
release request(REL), the signalling point 98-14 sends out the
next release request(REL) to the telephone set 98-5(Step X21),
and further, notifies such a release completion(RLC) for
indicating that the teléphone communication line is brought
into the empty state to the signalling point 98-13(Step X22).
There are éeverai variations in the sequential operations of
the terminal-to-terminal communication connection controls
which are transmitted’/re_ceived between the telephone set 98-4

and the signalling point 98-12, and also between the signalling
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point 98-14 and the i:élephone set 98-15, &iep_ending upon sorts
of telephone sets. For instance, a confirmation notification
with respect to a release completion may be issued from the
telephone set 98-4 to the signalling point 98-12 just after
the above-explained Step X18. Alternatively, a confirmation
notification with respect to the release completion may be
issued from the signalling point 98-14 to the telephone set
98-5 just after the Step X23.

| FIG. 5 is an explanato.ry diagram for explaining another
c'ohtrol method for controlling terminal-to-terminal
connections by which a telephone communication is made from
the telephone set 98-4 via the exchanger 98-1 through the
exchanger 98-3 to the telephone set: 98-5. This terminal-
to-terminal communication connection control method
corresponds to such a communication connection control method
made by eliminating the process operations defined at the Steps
X5 and X6 (namely, by eliminating address completion message
ACM) from the terminal-to-terminal communication connection
control method as explained in FIG. 4. It should be understood
that at the Step X2, the signalling point 98-12 sets the CPG
wéiting timer instead of the above-explainéd ACMwaiting timer,
and the signalling point 98-12 stops the CPGwaiting timer after
the Step X9. The above-explained términal-tb-terminal
communication connection contrbl method is such a controi

method applied to such a case that the exchanger is not an ISDN
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exchanger, but is an analog exchanger.

FIG. 6 is an explanatory diagram for explaining another
method of controlling terminal-to-terminal communication
connections between the télephone set 98-4 and the telephone
~ set 98-5. This term_inal-to-terminal communication connection
control method corresponds to_ such a control method example
that in the above-described terminal-to-terminal
communication connection control method, a series of process
steps for interrupting a telephone communication without
waiting for the response completion message(Step X14) and the
- telephone communication phase(Step X15) is carried out (Step
X16 to Step X23).

FIG. 7 is an explanatory diagram fér éxplainin'g a further
control method for controlling terminal-to-terminal
communication connections by which a telephone communication

is made from the telephone set 98-4 via the exchanger 98-1

through the exchanger 98-3 to the telephone set 98-5. This-

terminal-to-terminal cormnun:l.catiqn connection control method
¢orresponds to such a control method. That is, while a

telephone communication is carried out(Step X15), the handset
of the telephone set 98-4 is positioned only for a short time
| period(on hook), and an interrupt message is transmitted in
order to temporarily stop the telephone communication(Steps
X30 to X33). Then, the handset is returned to the loriginal

- setting position(off hook)., and the restart message for

12



restarting the telephone communication is t;ransmitted(Steps
X35 to X38), and thus, the process operation is returned to
the telephone communication(Step X39). The subsequent steps
of the release(REL) and the release completion(RLC) are similar
to those as explained with reference to FIG. 5(Steps X40 to
X47).

Next, with respect to the IP telephone communication,

" there is proposed "multimedia communication system based on

JT-H323" of TTC standard, which is described in, for instance,
ITU-T recommendation H323 ANNEX D regulation (version of April,
1999). The technical idea "SIGNALLING PROTOCOL AND PACKETING
OF MEDIA SIGNAL“ by which the call connecfions are controlled
in the multimedié terminal-to-terminal communication is
defined as JT-H225. Also, the technical idea "CONTROL
PROTOCOL FOR MULTIMEDIA COMMUNICATION" in the multimedia
terminal-to-terminal communication 1is defined as JT-H245.

Next, referring to FIG. 8 to FIG. 11, the basic functions
of the JT-H323 gateway defined by ITU will be described. The
present invention also refers to the basic functiomns.

In FIG. 8, a block 800 indicates the JT-H323 gateway.
In this gateway 800, a voice(speech) signal and/or an

image(picture) signal entered from an SCN line 801 is convérted

‘'into a digital signal in an SCN terminal function 802, a data

format and/or a signal transmission/reception rule is

converted in a conversion function 803, and then, the data
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format is converted into the format of thq IP packet in a

terminal function 804. The resulting IP packet 1is sent out

to an IP communication line 805. Also, as to a packet flow

.along an opposite direction, namely, an IP packét containing

voice(speech) data and/or image data entered from the P
communication line 805 is decoded in a digital data format by
the terminal function 804, and a data format and/or a signal
transmission/reception rule are converted by the conversion
function 803. The re.sult.:a_nt digital data is converted into
a signal flowing through the SCNlline by the SCN terminal
function 802 and sent to the SCN line 801. 1In this case, both
a voice signal and an image signal may be separated into both
"call control data" and "net data.” This call control data
is used so as to éend/receive a telephone nu_mber with respect
to a communication third party. The net data constitutes voice
and/or images itself. Through a communication line 805, an
IP packet 810(refer to FIG. 9) functioning as the call control
data flows, an IP packet 8ll1l(refer to FIG. 10) functi_oning as
the net data which constitutes the voice itself flows, and an
IP packet 812(fefer to FIG. 11) functioning as the net data
which constitutes the image itself flows. In the caser of an
ISDN line, the SCN' terminal funcfion 802 corresbo‘nds to a data
line terminating apparatus(DSU). Also, the terminal function
804 owns such a términal communication function required for

the bidirectional(interactive) communication between the
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JT-323 telephone SQE and the 'JT-323‘ voidé/_image apparatus.
Next, the integrated information communication network

proposed in Japanese Patent No.3084681-B2 closely related to

the terminal-to-terminal communication connection control

method of the present invention w:i.:_l.l now be briefly explained

with reference to FIG. 12.

A block 191 shows an integrated IP communication network,

an IP terminal 192-1 owns an IP address "EAO1", and another

" IP terminal 192-2 owns an IP address "EA02". This example

corresponds td such an example that an ekternal IP packet 193-1
is transferred from the IP terminal 192-1 via the integrated
IP communication ne{:work to the IP terminal 192-2. Both the
IP addresses "EAOl" and "EA02" are referred to as "external
IP addresses”, since these IP addresses are uséd outside the

integrated IP communication network 191. In FIG. 12 to FIG.

15, as to head portions of IPs, only IP address portions are

described, and other items are -omitted.'

When the network node apparatus 195-1 receives the

external IP packet 193-1, this network node appdratus 195-

1 confirms that the internal IP address is equal to "IAO01",
and the destination external IP address of the IP packeﬁ 193-1
is equal to "EA02". The internal IP address is applied to the
terminal unit(logic terminal) of the logic comunication line
194-1 into which thé IP packet 193-1_ is entered. Then, the

network node apparatus 195-1 retrieves the content of the
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. address management table 196-1 shown in FIG. 12, and retrieves

such a record in which the internal IP address of the

. transmission source is equal to "IAO01l"” in the beginning, and

thereaftér, the destination external IP address is equal to
"EAQ2". Furthefmore, the network node apparatus 195-1 checks
as to whether or not the external IP address "EAO0l1l" of the
transmission source within the IP packet 193-1 is contained
in the previously detected record. It should be understood

that such a check operation as to whether or not the external

IP address "EAO1" of the transmission source within the IP

'packet 193-1 is contained in the previously-detected record

may be omitted.

In the present example, while it is such a record_
contaihing the IP addresses “EAO'l, EA02, TA01l, IA02" on the
second row from the top row., an IP packet 193-2 having such
an IP header is formed(namely, IP packet is encapsulated) using

the IP addresses "IAO1" and "IA02" located inside the record.

The IP header is such that the transmission source IP address

is "IAO01", and the destination IPladdress is "IA02". 1In this
case, symbols "IA01l" and "IA02" are called as internal IP
addresses of the integrated IP communication network 19)2. The
internal IP packet 193-2 is i‘éached through the routers 197-1,
197-2 and 197-3 to the network node apparatus 195-2. The
network node apparatus 195-2 removes the IP header of the

received internal IP packet 193-2(anti—enc’apsu1atior_1 of IP
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packet), sends out the acquired external i? packet 193-3 to
the communication line 194-2, and then, the IP terminal 192-2
receives tlhe external IP packet 193-3. Is should also be noted
that 197-6 is an example of such a server that the external
IP address is “EA81“; and the internal IP address is "IA81".

FIG. 13 indicates another embodiment of an address
management table. That is, the address management table 196-1
of FIG. 12 is replaced by an address management table 196-
3 of FIG. 13, the address management table 196-2 of FIG. 12
is replaced by an address management table 196-4 of FIG. 13,
and other portions are identical to those of the above-
expiained address manageﬁent table. The known address mask
technique may be applied to the éddress management tables 196-3
énd 196-4. | |

In the beginning; the record of the address management
table 196-3 containing the internal IP address fIAOl“ is
retrieved. This internal IP address is applied to the logic
terminal of the terminal unit of the communication line 194-1.
In this case, both the record of the fifst row at fhe record
of the second row in the address management table 196-3 from
the top row correspond to the records of interest. With respect
to the record of the first row, a check is made as to whether
or not an AND-gating result bétween a destination-use external
IP mask "Mask81" and the destination external IP addreSs "EAO2"

within the external IP packet 193-1 is coincident with a
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destination external IP address "EA81x" Wii;hin the first row
record(refer to the below-mentioned formula (1)). In this.
case, the AND-gating result is not coincident with the external
IP address "EA81x". With respect to the record of the second
row, a check is made as to whether or not an AND-gating result
between a destination-use external IP mask "Mask2" and the
destination external IP address "EAO02" within the external IP
packet 193-1 is coincident with a destination external IP

address "EAO02y" within the second row record(refer to the

below-mentioned formula (2)). In this case, the AND-gating
result is coincident with the external IP address "EAQ2y".
Also, with respect to the transmission source IP address, a
comparison is made in accordance with the below-mentioned

formula (3) in a similar manner:

If ("Mask81l" and "EAO2" = "EA81x") ... (1)
If ("Mask2" and "EAQ02" = "EAO02y") ... (2)

If ("Maskly” and "EAO1" = "EAOly") ... (3)

Based upon the above-explained comparison result, the
record of the second row is selected, and both the internal
records "IAO1" and "IAO2" contained in the record of thé second
rdw are employed so as to perform the encapsulation, so that
the internal IP packet 193-2 is formed. It should be noted

that the comparison using above-mentioned formula (3) can not
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-be made when the regions of both the tratis'_mission source
external IP address and the address mask in the record of the
address administration table 196-3 are omitted.

FIG. 14 indicates a further embodiment of an address
management table. That is, the address management table 196-1
of FIG. 12 is réplaced by an address management table 196-
5 of FIG. 14, the address management table 196-2 of FIG. 12
is replacéd by an address management table 196-6 of FIG. 14,
and other portions are identical to thosé of the above-
explained address management table. In fhis example,’ thé
address management tables 196-5 and 196-6 do not contain the
transmission source external IP addresses, and the
transmission source external IP address is not cited in the
IP encapsulation. When the IP packet 193-1 is encapsulated,
the destination internal IP address "IA02" is determined based
upon the transmission source internal IP address "IAOl1l" and
the destination external IP address "EA02" inside the address
management table 196-5.

FiG. 15 illustratively shows a further embodiment of the
‘address management table. This embodiment corresponds to such
an embodiment that the integarated IP communication network
of FIG. 12 ié replaced by an optical network, and the internal
IP packet is substituted by ah internal optical frame. This
f_uJ:_"ther embddiment will now be briefly explained. In this

drawing, a block 191x indicates an IP packet transfer network,
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and also represents an optical network in w_hich an IP packet
is transferred by employing an optical frame. The optical
frame is transferred to an optical communication path provided

inside the optical network 191x. This optical communication

path is equal to such a function of a communication-1 layer

and a communication-2 layer. An optical link address is
apﬁlied to a header portion of an optical frame. In such a
case that the optical frame corresponds to an HDLC frame, the
optical link address éorresponds to an -HDLC address employed
in the HDL& frame.

An IP terminal 192-1x owns an IP address "EAl", and
another IP terminal 192-2x owns an IP address "EA2". This
examplé corresponds to such an example that an external IP
padket 193-ix'1s transferred from the IP terminal 193-1x via
the optical network 191x to the IP terminal 192-2x. In FIG.
15_, only IP address portion is described as to a header portion
of an IP, only header portion ié simila:l':ly described as to an
optical frame, and other items are omitted.

.When the network node apparatus 195-1x receives tﬁe
external IP packet 193-1x, this network node apparatus 195-1x
confirms such a fa_ct that an internal optical link address is
ecjual to "IAl1", and an external destination IP address of the
IP packet 193-1x is equal to "EA2", and the internal optical
link address is applied to a termination unit(logic terminal)

of a logic communication line 194-1x into which the IP packet
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193-1x is inputted. Then, the network node apparatus 195-
1x retrieves a content of an address administration table
196-1x shown in FIG. 15, and also retrieves a record containing
such addresses that an internal optical link addfess of a
transmission source corresponds to "IAl1l" in the beginnil:lg, and
sﬁbsequently, an external destination IP address corresponds
to "EA2". Furthermore, the network node apparatus 195-j1
checks as to whether or not the transmission sourde external
IP address "EAl1l" contained in the IP packet 193-1x is included
in the above;detected record. Alternatively, the checking
operation as to whether or not the transmission source external
IP address "EAl" contained in lthe IP packet 193-1x is included

in the detected record may be omitted.

-In this example, while the record is equal to such a record -

containing addresses of "EAl, EA2, IAl, IA2" on the second
column from the top column, an optical frame 193-2x is produced
by employing to optical link addresses "IAl1l" and "IA2" present
inside the record(namely, IP packet is capsulated). This

| optical frame 193-2x owns such a header that the optical link
address of the transmission link address is "IAl" and the

optical link address of the destinationis " iAZ" . In this case,
syihbols "IA1" and "IA2" correspond to internal addressesl of
the optical communicatibn network 191x. The internal optidal
frame 193-2x is reached to the network node apparatus 195-

2x via routers 197-1x, 197-2x and 197-3x, which own an optical

21



frame transfer function. The network nodé.apparatus 195-2x
removes a header of the received internal optical frame 193-2x
(namely, optical frame is inverse-capsulated), sends out the
acquired external IP packet 193-3x to a communication line
194-2x, and the IP terminal 192-2x receives an external IP
packet 193-3x.

In accordance ﬁith the present invention, while IP
addreéses are applied to an IP telephone set, a media
router(will be explained later), and various sorts of
servers(theée appliances wiil be referred to as "IP
transmittable/receivable nodes" hereinafter), the IP packets
are transmitted/received, so that the data may be exchanged
in a mutual manner. These appliaﬁces will be referred to as
"IP communication means”. FIG. 15 shows such an example that
while an IP transmittable/receivable node 340-1 and another
IP transmittable/receivable node 340-2 own IP addresses "AD1"
and "AD2" respectively, an IP packet 341-1 having the
transmission source IP address "AD1" and the destination IP
address "Ab2" is transmitted from the terminal 340-1 to the
terminal 340-2. Also, both the IP transmittable/receivable
nodes 340-1 and 340-2 receive the IP packet 341-2 along the
opposite direction, so that the various sorts of data are
mutually transmitted/received. A data portion from which the
header of the IP packet is removed may also be called as a

"payload".
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Next, there aré provided with IP data imi_lticast networks,
IP base TV broadcast networks and, IP base movies distribﬁfion
networks, while the multicast technique corresponding td one
of the IP techniques is employed as the IP transfer networks.
In the IP data muiticast network, IP data such as electronic
books and electfonic_newspapers is transferred from one
distribution source to a plurality of destinations. In both
the IP base TV broadcast networks and IP base movie distributi_on
nei:works, which may funct'io;l as IP sound(speech)./ image
networks, both TV sound data and TV picture(image) data are
transferred(broadcasted) to a plurality of destinations.
| Referring now to FIG. 16, a multicast type IP transfer network
27-1 for transferring from one distribution source to a
pPlurality of destinations will now be explained.

In FIG. 16, reference numerals 27-11 to 27-20 show
routers. Each of these routers 27-11 to 27-20 holds a
router-sort multicast table. This router-sort multicast
table represents that a received IP packet should be
transferred toa plurality of communication lines in accordance
with multicast addresses contained in the received iP packets..
In this embodiment, a multicast address designates "MA}". In
such a -case that an IP packet 29-1 having the multicast address
"MA1" is transmitted from' an IP terminal 28-1, and then is
reached via the roﬁter 27-11 to the router 27—i8, this router

27-18 copies an IP packet 29-2, and transfers both an IP packet
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29-3 and another IP packet 29-4 to a communication line by
.'citating the router-sort muit:l.cast table held in the router
27-18. Also, the router 27-17 cbpies the received IP packet
29-3, and transfers an IP packet 29-5 to a communication line
29-17 by referring to the router-sort multicast table held in
the router 27-18. Also, this router 27-17 transfers an IP
packet 29-6 to a communication line 29-18 by referring to the
router-sort multicast table. Since the router 27-19 owns né
router-sort multicast table, th‘é IP packet' 29-4 directly passes
through fhe router 27-19 to become another IP packet 29-7 which
will be transferred to the router 27-14.

As_indicated in FIG. 17, the router 27-17 inputs the IP
packet 29-3 from the communicait:l.on line 29-16, and makes such
| a confirmation that the transmission sourcé IP address of the
IP packet 29-3 is equal to "SRC1" and the destinatj.on IP address
thereof is equal to the multicast address "MAl". Since the
output- interfaces with respect to the multicast address "MA1"
are designated as "IF-1" and "IF-2" in the multicast table 29-15,
~ the routér-27-17 copies the IP packet 29-3, and outputs the
copied IP packet as an IP packet 29-5 to the communication line
29-17 whose output interface is equal to "IF-1". Furtherrﬁore,
the router 27-17 copies the IP packet 29-3, and then outputs
the copied IP packet as an IP packet 29-6 to the communication
line 29-18 whose output interface is equal to "IF-2".

The router 27-12 copies the received IP packet 29-5, and
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then transfers the IP packet 29-8 to the IP.terminal 28-2 and
also the IP packet 29-9 to the IP terminal 28-3 by referring'
to the route-sort multicast table. Also, the router 27-13
copies the received IP packet 29-6, and then transfers the IP
packet 29-10 to the IP terminal 28-4 and also the IP packet
29-11 to the IP terminal 28-5 by referring to the route-sort
multicast table. Also, the router 27-14 copies the received
IP packet 29-7, and then transfers the IP packet 29-12 to the
IP terminal 28-6 and aiso the IP packet 29-13 to the IP termiﬁal
28-7 by referring to thé route-sort multicast table. In the
case that the IP terminal 28-1 of the transmission source
transfers a digital-formatted electronic book and a
digital-formatted electronic newspaper to the IP transfer
network 27-1, this IP transfer network 27-1 corresponds to an
IP datamulticast network which is employed so as to distribute
an electronic book and an electronic newspaper, whereas the
IP terminals 28-2.to 28-8 constitute IP terminals of users who
purchase the electronic books and the électfonic newspapers.
In such a case that the IP terminal 28-1 of -the transmission
source is replaced by a TV broadcasting sound/image
transmission apparatus so as to broadcast a TV program (both
sound and image), the IP transfer network may constitute an.
IP base TV broadcast network, whereas the IP terminals 28-
2 to 28-7 may constitute IP terminals equipped with TV reception

functions fo: TV audiences.
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In the above-described embodiment of_the multicast
system shown in FIG. 16, fhe IP terminal 28-1 constitutes the
transmitter to transmit the multicast data, whereas the IP
terminals 28-2 to 28-7 constitute the receivers to receive the
multicast data. The multicast system with employment of such
a method is utilized in the Internet and broadband LANs as a
test purpose. However, in the multicast system, since any of
the IP terminals may constitute the transmission source for
transmitting the_, multicast data, the following risk may occur.
That-is,'wﬁile a transmitter having a ill-intention appears,
the transmitter continuously transmits multicast data 1in an
endless manner; so that a network may be cohgeéted by the
multicast data, and thus, a network function should be stopped.
There is another risk that since multicast tables contained
in routers are rewritten and/or a very large amount of data
are supplied into routers in an endless manner, source routers
are brought into overload conditions, and finallf shut down.
A large expectation is made of realizing such amulticast system
with highly improved information securities, while employing
the following security methods. That is, while a multicast
data transmission source is limited, any of unfair users may
be eliminated, and/or attacking of overload/shut-down of

routers may be avoided.
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Terminal-to- tefminal (inter-terminal) communication
connection control methods for IP terminals which mainly
transmit/receive data have been established as, for example,
a terminal-to-terminal communication connection control
method capable of transmitting/receiving an electronic mail
in the Internet. In accordance with the présent invention,
such a terminal-to-terminal communication connection control
' methdd‘could be established, in which the terminél-to—terminal
communication connection control method among the IP terminals,
which has been established in the Internet and Ithe like and
mainly transmits/receives data, may be applied to multimedia
communications such as communications among IP telephone sets,
voi_ce/image communications, and IP multicast communications
bjr empioying a technicé.l idea_ different from the above-
explained TTC standard.

The present invention has been made to solve the
above-explained pfoblem, and has an object to provide a
terminal—to-terminal communication connection control system
which can be applied to multimedia communications such as
communications established among IP telephones, voice
(speech) /image communicationé, and IP multicast
communications.

In accordénce with the present invention, since the line |

connection control method of the No.7-common liné signal system
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is rearranged so as to be fitted to an ip Fransfer network,
‘the terminal-to-terminal communication connection control
method may be realized in which IP packets are transferred via
the IP-transfer network among terminals known as telephone sets,
IP terminals, audio-moving image transmitting/receiving
.terminals and facsimiles.

In FIG. 18, lreference numeral 1 shows an IP transfer
network having an IP packet transmissj.on/reception function,
. reference numerals 1-1 -and 1-2 indicate terminals (telephoné
set, IP terminal, audio-moving image transmitting/receiving
terminal, facsimiles etc.), reference numerals 1-3 and 1-4
represent media routers for con‘necting one, or more terminals
to the IP transfer network, and reference numerals 1-5 and 1-6
lshow connection servers, and further reference numeral 1-7
denotes a relay connection server. A function similar to the
line connection control of the subscriber exchanger(LS) of the
puBlic switched telephone network(PSTN) is applied to each of
the connection servers 1-5 and 1-6. A function similar to the
line connection control of the relay exchangér(TS) is applied
to the relay connection server 1-7. |

A user inputs a destination telephone number from the
terminal 1-1 so as to send a call setting signal(step Z1), and
then, the média router 1-3 returns a call setting
acceptance(Step.Zzl)' . Next, the media router 1-3 transmits an

IP packet to the connection server 1-5(Step Y1). This IP packet
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contains the destination telephone number _ahd a telephone
number of a transmission source, and 1s to set a telephone _call.
The connection server 1-5 determines a communication 1iné for
a terminal communication provided in an IP transfer network
by using the received destination telephone number, and
produceé both a line number(circuit number: CIC) used to
identify a communication 1line, and an IP packet containing both
the destination telephone number and the transmission source
teleﬁhone number. In this case, the line numbef(CIC) is
exclusively determined in such a mannér that the circuit number
is capable of identifying a set of both the destination
telephone number and the transmission sourcé telepho:_:le number.
The IP pé.cket will be referred to as an IP packet containing
an initial address message(IAM), or simpij referred to as an
initial address message(IAM). The above-explained

communication line for the terminal communication corresponds

to, for example, such an IP communication line used to transfer -

a digitalized voice packet. The IP communication line may be
defined as a set of a trénsmission source IP .addr.ess and a
destination IP address, which is set to a voice IP packet, or
a label of an MPLS technique applied to an IP packet. When
other terminals such as an IP terminal, an audio-moving image
data, facsimile data are used, a communication 1line corresponds
to a data transferring communication line for an IP terminal,

and/or a data transferring communication line for an audio-
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moving image data and facsimile data.

Next, the connection server 1-5 sends the_ initial address
message(IAM) to the connection server 1-7(Step Y2), and
operation of the. connection server is advanced to an addreés
completion message(ACM) waiting condition and initiates an ACM
waiting timer(will be explained later). The relay connection
server 1-7 receives the message IAM, and then sends this message
IAM to the connection server 1-6(Step Y¥3). The connection
server 1-6 checks the content of the received IAM message, ahd
also judges as to whether or not a communication line is set
to such a media router 1-4 which is connected to the telephone
set 1-2 having the destination telephone number. 1In other
words, the connection server 1-6 checks as to Whether or nof.
the media router 1-4 is allowed to receive a connection request
call. When the connection request call reception is allowed,
the connection server 1-6 requests the media router 1-4 to set
the connection request call(Step Y4). The media router 1-
4 requests the telephone set 1-2 to set the j:elephone call(Step
Z4). Furthermore, the conhection server 1-6 produces such an
IP packet for notifying such a fact that the message IAM is
received. The connection server 1-6 returns the produced IP
packet(called as address completion message: ACM) to the relay
connection server 1-7(Step ¥5). The message ACM is reached
via the relay connection server 1-7 to the relay connection

server 1-5 (Step Y6). When the connection server 1-5 receives
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the message ACM, the connection server 1-5 stops the previously
‘set ACM waiting timer. 1In the case that the ACM waiting timer
is fully counted up before the message ACM is received, the
telephone communication line is released. Alternatively, the
message ACM may succeed the line number{CIC) from the message
IAM and may save it inside the message ACM or the message ACM
forms a line number from the caller's telephone number and the
address telephone number at the Step Y5 and save it inside the
message ACM.

The terminal 1-2 produces a connection'request call
'recept.ion sound, and réports the call reception to the media
router 1-4(Step Z27). The media router 1-4 sends to the
connection server 1-6, the connection request call reception
notice. The connection server 1-6 produces such an IP paéket
for notifying such a fact that the telephone set 1-2 issues
the telephone set 1-2 receives the connection request call.
This produced IP packet is referred to as an "IP packet
containing a call pas% message(CPG)", or simply called as a
call pass message(CPG) . The connection servér 1-6 sends this
call pass message "CPG" to the relay cohnection server 1-7(Step
Y8). The relay connection server 1-7 sends the receiwved
message CPG to the connection server 1-5(Step Y9), and the
connection server 1-5 receives the message CPG. Then, the
connection server 1-5 notifies such a fact that the terminal

1-2 is being called by considering the content of the message
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CPG to the media router 1-3(Step Ylg). Tﬁé_media router 1-3
notifies the telephone calling sound to the telephone set
1-1(Step Z10). It should be noted that as to the message CPG,
at the Step Y5, while the line number is formed from the set
of the transmission source telephone number and the destination
telephone number, and then may be saved in the message CPG.
When the terminal 1-2 responds to the call setting
request madé at the Step Z4(Step Z11), the media router 1-
4 notifies such a'fadt that tﬁe terminal 1-2 responds the
connection request call to the connection server 1-6(Step Y11).
The connection server 1-6 produces such an IP packet for
indicating that the terminal 1-2 responds to the request of
the call setting operation. The IP packet is referred to as
an IP packet containing-a response message(ANM), or simply
called as a response message(ANM). The connection server 1-6
transmits the produced ANM message packet'to the relay
connection server 1-7(Step Y12). The relay connection server
1-7 sends the received ANM message to the connection server
1-5(Step Y13). Then, this connection server 1-5 notifies such
a fact that the destination terminal 1-2 responds to the media
router 1-3(Step Y14). The media router 1-3 notifies .the
calling sound stop transmitted to the terminal i-l(Step 2145,
so that the IP packet on which the digital voice is supérimposed
can be transmitted/received by employing the communication

which is specified by the line number(CIC) between the
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terminals 1-1 and 1-2. Then, the operétiop is advanced to a
- terminal communication phase(Step Y15). As to the ANM message
IP packet, at the Step Y5, the line number may be formed from
a set of the transmission source telephone number and the
destination terminél number, and may be saved in the message
ANM. When a call interrupt request is issued(Step Z16), the
media router 1-3 notifies the call interrupt request to.the
connection server 1-5(Step Y16) and notifies a cut confirmation
to the terminal 1-1(Step Z%18).

When the connection server 1-5 receives the interrupt
request, this connection server 1-5 discriminates the 1iﬁe
number(QIC) from the set of the transmission source terminal
number and the destination terminal number, and then produces
such an IP packet émploying a release request(REL) of the
communication line. The produced IP packet is referred to as
an IP packet containing a release(REL), or simply referred to
as a release message(REL). The release message(REL) contains
the line number(CIC). The.donnection server 1-5 sends the
releasé message(REL) to the relay connection server 1-7(Step
Y17), and further, returns to the media router 1-3, such a
recovery completion for indicating a completion of the
interrupt request(Step Y18). The relay connection server 1-7
sends out the release request(REL) to the connection server
~1-6(Step Y19), and furthermore, produces such an IP packet

indicative of a completion of the release request(REL). The
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produced IP packet is called as an IP pécﬁet containing a
release completion(RLC), or simply referred to aé a release
completion message(RLC). This release completion
message(RLC) is returned to the connection server 1-5(Step
YZO)..

When the connection server 1-6 receives the release
request(REL), the connection server 1-6 sends out an intérrupt
request to the media router 1-4(Step ¥Y21), and also returns
a release completion message(RLC) to the relay connection
server 1-7(Sfep Y¥22). The release completion méssage(RLC)
implies that the releasé request(REL) is completed. When the
media router 1-4 receives the interrupt request, the media_
router 1-4 notifies an interrupt instruction of a connection
request call to the terminal 1-2(Step Z22), and also to the
connection server 1-6, an interrupt completion for indicating
that the interrupt instruction is carried out(Step ¥23). The
terminal 1-2 notifies a recovery completion to the medié
router(Step E23). In the procedure for accomplishing the
ferminalcommunicatibn,theterminal1-2maysendtheinterrupt
request of the terminal communication to the media router 1-4,
which is similar to the above-explained procedure. .
Alternatively, while the relay connection server 1-7 is not
present, a method for a terminal-to-terminal communication
control between the connection servers 1-5 and 1-6 may be

realized. After the terminal communication between the
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terminals 1-1 and 1-2 has been accomplishe‘ci, namely at the Seps
Y18 and ¥22, both the connection servers 1-5 and 1-6 may acquire
a terminal commu_nication record including a line number{(CIC),
a communication time instant, and a telephone number, and mair
record the terminal communication record inside the connection
‘server so as to be used for the charging and operation managing
purposes.

In the above described terminal-to-terminal
communication connection'control, whén the terminal is a-
teiephone set, the digital.media is digitalized voice and the
media communication is telephone communication, when the
terminal is an IP terminal, the digital media is characters
or digitalized still images and the media communication is IP
data communication, when the terminal is an audio-moving image
transmission/receptioﬁ terminal, the digital media is
digitalized audio-moving image énd the media communication is
voice-moving image communication, énd when the terminal.is a
facsimile terminal, the digital media is digitalized facsimile
image and the media communication is facsimile communication.
The telephone number to discriminate the communicating
terminals may be a terminal discrimination number to.
individually define épecified terminals, for example, a
terminal original number which is effective within the
specified communication network.

Also, there are various sorts of modified t_erminal-
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to-terminal communiéation connection control methods between
a media router and a connection server, and between connection
servers. Alternatively, the initiation of the ACM waiting
timer defined at the Step Y2 may be omitted, and also the
above-mentioned Step Y5 and Y6, namely address completion '
message(ACM) can be omitted. However, CP_G waii:ing timer is
set instead of the ACM waiting timgr and is stopped after Step
Y9. These means will be explainedwith reference to a following
embodiment.

The present invention is related to a terminal-to-
terminal communication control method with employment of an
1P transfer network. The above-explained object of the
present invention may be achieved by such a terminal-to-
terminal communication connection control method with
employment of an IP transfer network wherein: in order to
perform a multimedia IP communication between a first IP
terminal and a second IP terminal, the first terminal transmits
such an IP packet containing a host name of the second IP
terminal via a domain name server contained in a media router
and a network node apparatus to a domain name server contained
in a integrated IP transfer network: the domain name server
contained in the integrated IP transfer network returns such
an IP address corresponding fo the host name of the second IP -
terminal in an 1-to-1 correspondence relationship via the

domain name server contained in the media router, or directly
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to the first IP terminal; when the first tgrminal sends out
an IP packet to be transmitted to the second IP terminal, the
IP packet reaches another network node apparatus connected to
séid second IP terminal via the media router connected to said
first IP terminal and then the network node apparatus and more
thaxi §ne routers inside the IP transfer network, so as to
delivei' the IP packet to said IP terminal via another media
router through a communication line and th_e domain name server
is utilized. |
Also, i:he above-explaine_d object of the present

invention may be achieved by such a terminél-to-terminal

communication connection control method with employment of an

IP transfer network, whefein: in order to perform a telephone -

communication between a first dependent type IP telephbne set
and a second dependent type IP telephone set, when a héndset
of the first dependent type IP telephone set is_taken up, such
an IP packet for nétify’ing a telephone dall is transmitted £from
the first dependent type IP telephone set; a first H323

termination unit inside a first media roufer detects the IP
packet, and returns a response IP packet to the first dependent
type IP telephone set; the first dependent type IP telephone
set transmits an IP padket containing the telephone number of
the second dependent type IP telephone set via the first H323
termination unit and reach a first domain name server inside

the first media router and a first network node apparatus
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connected with the first media router via Fhe comuriication
liné; the first network node apparatus transmits the IP packet
to a second domain name server inside a integrated IP tfansfer
network; the second domain name server returns a second IP
address corresponding to the telephone number of the first
dependent type IP telephone set in an 1-to-1 correspondence
relat_ionsh’ip via the first domain name server or without
passing through the first domain name server to the first H323
termiﬁation unit; when a first IP address is a source IP address
in an 1-to-1 correspondence relationship with the first
dependent type IP telephone set and the first H323 termination
unit generates and sends an IP packet with a dgstination IP
address as being the second IP address, the IP'packet passes
through the 'second H323 termination unit, the second network
node apparatus, the more than one router inside the IP transfer
network, the first network node apparatus and the first H323
termination unit, and reaches the first dependent IP telephone
set; when the first user hangs up a handset upon completion
of t'elephone communication, an IP packet i-ndicating the |
completion of telephone communication is
génerate.d/trans:ﬁitted with a source IP address as being the
fil_:st IP address and a destination IP address as being the
second IP address; when [the IP packet] pasées through the first
H323 termination unit, the first network node apparatus, the

more than one router inside the IP transfer network, the second
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network node apparafus and the second H323 Fermination unit,
and reaches the second dependent IP telephone set, thereby
enabling the second user to acknowledge the completion of
telephone communication:

when the second user hangs up the telephone set and an
IP packet for acknowledgement of completéd telephone
communication is.generated and sent with a source IP address
as being the second IP address and a destination IP address
‘as being the first IP address, the IP packet passes through
the second H323 termination unit, the second network node
apparatus, the more than one router inside the IP transfer
network and the first network node apparatus, and reaches the
first H323 termination.unit: when telephone communication is
‘completed between the first dependent type IP telephone set
and the second dependent 'type IP telephone set and an IP packet
for transmitting the second dependent type IP telephone set
from the H323 termination unit, the IP packet passes through
the network node apparatus and the more than one router inside
the IP transfer network and reaches another.network node
apparatus connected to the second dépéndent type IP telephone
| set, and the IP packet enters another media router via a
comﬁunicétion line thereby enabling the same to reach the
second dependent IP telephone set via the H323 termination
unit; the IP packet reaches another second network node

apparatus connected to. the second dependent IP telephone set
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via the first network node apparatus and more than one routers
inside the IP transfer network and arrives via the

communication line at a second H323 termination unit which is

- .-inside another second router and connected to the second type-

dependent type telephone set;

when-a first user starts a telephone call, the first

dependent IP telephone set sends an IP packet containing a voice

sound expressed in digital form with a source IP address as
being the first IP address and a destination IP address as being
the second IP address; the IP packet passes through the first
H323 termination unit, and reaches the second dependent IP
telephone set; and

when a second user causes a voice sound, the second
dependent IP telephone set s‘end_s an IP pécket containing a voice

sound expressed in digital form with a source address as being

the second IP address and a destinai:ion IP address as being -

the first IP address.

The present invention is featured by -that while an
address management table is set to a ne_twork node apparatus
employed in an IP transfer network, the means for registering
an address .of a terminal into thié addreés management
ta-bie(refer to Japanese Patent Application No.128956/1999) is
applied to themulticast technique, which will now be described.
As a network in which an IP transfer network is operated/managed

by a communication company, a network node apparatus is
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provided in this IP transfer network. Since the IP addresses
of the IP terminals are registered into the network node
apparatus, the IP packet transmission by the multi_cast method
with improving the information.security performance can be
realized. When such an IP padket containing a multicast IP
address which is not yet registered into the network node
apparatus is received, this received fP packet is discarded(IP
address filtering operation)i

Referring now to FIG. 19, both network node apparatus
i-ll-to 1-14 and routers 1-15 to 1-20 are installed into an
IP transfer network 1-10. These network node apparatus are
directly connected to the routers by using an IP communication
line, or in directly connected to the routers via the network
node apparatus and the routers. IP terminals 1-21 to 1-27
having an IP packet transmission/reception function are
connected to the network node apparatus by way of an IP
commﬁnication line. An IP terminal does not directly allow
the connection to the router. The network node apparatus 1-11
to 1-14 register thereinto at least an IP address among the
IP terminal information:- about the IP terminals connected to
the own node apparatus. ’

As a first IP packet acceptance check, a check is made
as to whether or not a destination IP address contained in a
header of an external IP packet which is entered into an IP

transfer network is registered into the address management
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table of the node apparatus. In the case that the destination
IP address is not registered, this IP packet is discarded. As
a second IP packet acceptance check, a check is made as to
whether or not a transmission source IP address contained in
a header of an external IP packet which is entered into an IP
transfer network is regiétered into the address management
table of the node apparatus. In the case that the destination
. IP address is not registered, this IP packet is discarded. As
a first address registration check, while a destination
multicast address is regiétered into the address management
table of the network node apparatus, in such a case that a
destination multicast address contained in a header of an
external IP packet entered into the network node apparatus is
not régistered into the address management table, thé network
node apparatus discards the entered IP packet. As a result,
it is possible to avoid such a condition that an unexpected
IP packet is mixed into the IP transfer network. Also, since
an address of a multicast transmission person is not allowed
to be registered into an address management table of a network
node apparatus of a packet reception person,.an ACK packet
cannot pass through the network node apparatus. The ACK packet
is sent so as to confirm a reception of an IP packet, and is
directed from the multicast IP packet reception person to the
multicast IP packet transmission person. As a consequence,

it is possible to prevent an occurrence of congestion of the
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IP transfer network, which is caused by ACK implosion of these
ACK packets.

Also, while an IP address of a router is not allowed to
be registered as a destination address, a dangerous IP packet
is not sent out from dn IP transfer network to a router of the
IP transfer network. The dangerous IP packet may mistakenly
fewrite a content of a multicast table. Alternatively, while
'an IP address of an operation management server for multicast
operation provided in an IP transfer network is not allowed
to be registered, such an access operation £from the IP transfer
net work into the operation management server employed in the
IP transfer network cannot be carried out, so that the
information security performance can be improved. As a second
address registration check, a transmission soufce of an IP
packet containing multicast data is limited, so that an
occurrence of unfair user can be suppressed. Also, in such
a case that unfair action is carried out, an IP packet
transmission source canlbe easily spec;fied. so that the
information security performance of the IP transfer network

can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS
In the accompanying Drawings:
FIG. 1 is a block diagram for simply indicating a

integrated IP transfer network:
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FIG. 2 is a block dlagram for explaining'a.relationship
between a exchanger and a signal network;

FIG. 3 is a diagram for indicating an example of a
signalling unit of the No.7-common line signal system;

FIG. 4 is a flow chart for eiplaining a relationship
between a exchanger and a signal network:; |
| FIG. 5 is a flow chart for explaining a relationship
between a exchanger.and a signal network:

.FIG. 6 is a flow chart for explaining a relationship
between a exchanger and a signal network;

FIG. 7 is a flow chart for explaining a relationship
between a exchanger and a signal network:;

FI1G. 8 is blodk structural diagram for indicating a basic
function of a gateway:

FIG. 9 is a diagram.for'representing an example of call
control dgta contained in an IP packet;

FIG. 10 is a diagram for showing an example of voice data
contained in an IP packet:;

FIG. 11 is a diagram for showing an example of image data
contained in an IP éacket;

FIG. 12 is a block diagram for indicating a basic idea. -
of a integrated information communication network;

FIG. 13 is a block diagram for indicating a basic idea
of a integrated information communication network:

FIG. 14 is a block diagram for indicating a basic idea
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of a integrated information communication.netﬁork:

FIG. 15 is a diagram for explaining operétion of the
.integrated information communication network;

FIG. 16 is a block diagram.for showing a structural
example éf a multicast IP transfer network;

FIG. 17 shows an example of a multicast table used in
- the multicast IP transfer network:

FIG. 18 is a diagram for explaining a terminal-to-
terminal communication connection.control method of an IP
transfer network to which the common line communication signal
system is applied;

FIG. 19 is a schematic diagram for describing a structure
of a management type IP network for registering terminals
according to the present invention;

FIG. 20 is a schematic diaéram.for showing a node of an
IP transfer network directed to the present invenfion;

FI1G. 21. is an auxiliary diagram for explaining a function
of a media router disclosed as a first embodiment of the present
invention, and a function of a gateway disclosed as a_second_
embodiment; |

FIG. 22 is an explanatory diagrém for explaining one mode
of an IP packet used to describe.theifunctions of the media
router/gateways according to the first embodiment and the
second embodiment of the present invention:

FIG. 23 is an auxiliary diagram for schematically .
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re.presenting an arrangement of the media router according to
the first embodiment of the present invention, and for
explaining operation sequence of this media router:

FIG. 24 is an auxiliary diagram for schematically
representing an arrangement of the media router according to
the first embodiment of the present invention, and_ for
explaining operation sequence of this media router:;

FIG. 25 is a diagram for explaining an address management
table contained in a network node apparatus according to the
first embodiment of the present invention;

FIG. 26 is a diagram for explaining a mode of an IP packet
appearing in two IP terminal-to-terminal communications;

FIG. 27 is a diagram for explaining a mode of an IP packet
appearing in two IP terminal-to-terminal communicat—ions:

FIG. 28 is a diagram for explaining a mode of an IP packet
appearing in two IP terminal-to-terminal comniunications;

FIG. 29 is a diagram for explaining a mode of an IP packet
appearing in -t_wo_ IP terminal-to-terminal communications:

FIG. 30 is a diagram for explaining a mode of an IP packet
appearing in two IP telephones communication;

FIG. 31 is a diagram for explaining a mode of an IP 'packet
appearing in two IP telephones‘ communication;

FIG. 32 is a diagram for explaining a mode of an IP packet
appearing in two IP telephones communication:;

FIG. 33 is a diagram for explaining a mode of an IP packet
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appearing in two IP telephones communication;
FIG. 34 is a diégram for explaining a mode of an IP packet
appearing in two IP telephones communication;
FIG. 35 is a diagram for explaining a mode of an IP packet
appearing in two IP telephones communicafion:
FIG. 36 is a diagram for explaining a mode of an IP packet
appeéring in two IP telephones communication;
- FIG. 37 1is a dilagram for explalning a mode of an IP packet
appeéring inltwo IP telephones communication:; |
FIG. 38 is a diagram for explaining a mode of an IP packet
appearing in two IP telephones communication;
FIG. 39 is a diagram for explaining a mode of an IP packet
appearing in two IP telephones communication.
FIG. -40 is a diagram for explaining a mode of an IP packet
appearing in two IP telephones communication;
FIG. 41 is a diagram for explaining a mode of an IP packet
appearing in two IP telephones communication;
FIG. 42 is a diagram for explaining a mode of an IP packet
appearing in two IP telephones communicatioh. |
FIG. 43 is a diagram for explaining a mode of an IP packet
appearing in two IP telephones communication. :
FIG. 44 .:I.s a diagram for explaining a mode of an IP packet
appearing in two IP telephones communication;
FIG. 45 is a diagram for explaining a mode of an IP packet

appearing in two IP telephones communication;
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FIG. 46 is a diagram for explaining a mode of an IP packet
appearing in two IP telephones communication;

FIG. 47 is a diagram for showing an example of a media
router condition table provided in the media router:

-FIG. 48 1is a block dliagram for representing a
concéptional structure of an independent type telephone set;

FIG. 49 is a block diagram for representing a
conceptional structure of an independent type IP voice/image
apparatus:

FIG. 50 is.a diagram for explaining another embodiment
mode of an IP packet appearing in two IP telephone sets
communication;

FIG. 51 is a diagram for explaining another embodiment
mode of an IP packet appearing in two IP te;ephdne sets
communication;

" FIG. 52 is a diagram for explaining another embodiment
mode of an IP packet appearing in two IP telephone sets
communication;

FIG. 53 is a diagram for explaining another embodiment .
mode of an IP packet aﬁpearing in two IP telephone sets

»

communication;

FIG. 54 is a diagram for explaining another embodiment
mode of an IP packet appearing in two IP telephone sets

communication;

FIG. 55 is a diagram for explaining another embodiment
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mode of an IP packet appearing in two IP telephone sets
communication;

FIG. 56 is a diagram for explaining another embodiment
mode of an IP packet appearing in two IP télephone sets
communication:

FIG. 57 is a diagram for explaining another embodiment
mode of an IP packet appearing in two IP teléphone sets
communication;

FIG. 58 is a diagram fof'éxplaining another embodiment
mode of an IP packet appearing in two IP telephone sets
communication;

FIG. 59 is a diagram for explaining another embodiment .
mode of an IP packet appearing in two I? telephone sets
coﬁmunication:

FIG. 60 is a diagram for explaining another embodiment
‘mode of an IP packet appearing in two IP telephone sets

communication:;

FIG. 61 is a diagram for explaining another embodiment
mode of an IP packet appearing in two IP telephone éets
communication;

FIG. 62 .is a diaéram for explaining another embodiment
mode of an IP packet appearing in two IP telephone sets
communication;

FIG. 63 is a diagram for explaining another embodiment

mode of an IP packet appearing in two IP telephone sets
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communication;

FIG. 64 is a diagram for explaining another embodiment
mode of an IP packet appearing in two IP telephone sets
communication;

FIG. 65 is a diagram for expléiniﬁg anofher embodiment
mode of an IP packet appearing in two IP telephone sets
communication in the first embodiment of the present invention;

FIG. 66 is a diagram for explaining another embodiment
mode of an IP paéket appearing in two IP telephoﬁe sets
communication in the first embodinient of the present invention;

FIG. 67 is a schematic diagram for explaining a RAS
management of the media router in the first embodiment of the
present invention;

FIG. 68 is an auxiiiary diagram for schematically showing
a structure of a gateway according to a second embodiment of
the present invention, and for explaining operation sequence
of this gateway: |

FIG. 69 1s an auxiliary diagram for sch_ema.tically showing |
a structure of a gateway according to a second embodiment of
the present invention, and for expléining operation sequence
of this gateway: ’

FIG. 70 is a diagram for describing another embodiment
mode of an IP packet appearing in two IP telephone sets
communication;

FIG. 71 is a diagram for describing another embodiment
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mode of an IP packet appearing in two IP telephone sets
communication;'

FIG. 72 is a diagram for describing another embodiment
mode of an IP packet appearing in two IP telephone-sets
communication;

FIG.'73 is a diagram for explaining another embodimenf
mode of an IP packet appearing in two IP telephone sets
. communication in the second embodiment of the present.
invention;

FIG. 74 is a diagram for describing another embodiment
mode of anIIP packet appearing in two IP telephone sets
communication; |

FIG. 75 is a diagram for describing anbther embodiment
mode of an IP packet appearing in tWo IP telephone sets
communication;

FIG. 76 is a diagram for describing another embodiment
mode of an IP packet appearing in two IP telephone sets
communication;

FIG. 77 is a diagram for describing another embodiment
mode of an IP packet appearing in two IP telephone sets
qommunication: ’

FIG. 78 is a diagram for describing another embodiment
mode of an IP packet appearing in two IP telephone sets
communication;

FIG. 79 is a diagram for describing another embodiment
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mode of an IP packet appearing in two IP telephone sets
communication;

FIG. 80 is a diagram for describing another embodiment
mode of an IP packet appearing in two IP telephoné sets
communication;

FIG. 81 is a diagram for describing another embodiment
mode of an IP packet appearing in two IP telephone sets
communication;

FIG. 82 is a diagram for describing another embodiment
mode of an IP packet appearing in two IP telephone sets
communication:

FIG. 83 is a diagram for describing another embodiment
mode of an IP packet appearing in two IP telephone sets
communication; |

FIG. 84 1s a diagram for describing another embodiment
mode of an IP packet appearing in two IP telephone sets
communication;

FIG. 85 is a diagram for describing another embodiment
mode of an IP packet appearing in two IP telephone sets |
communication;

FIG. 86-is a diagram for explaining another ad&ress
management téble employed in the network node apparatus
according to the second embodiment of the present invention;

FIG. 87 is a description example of a gateway condition

table in the second embodiment of the present invention;

52



FIG. 88 is a schematic diagram for showing an arrangement
of a media router mounted inside a CATV system according to
a third embodiment of the present invenfion;

FIG. 89 is a diagram for explaining a method of connecting
various sorts of terminals by using a wireless terminal storage
apparatus énd a gateway apparatus according to a fourth
embodiment of the present invention;

FIG. 90 is a block diagram for indicating a structural
example of a gateway according to a fifth embodiment of the
present invention;

FIG. 91 is.a block diagram for showing a structural
diagram in the case of'employing a telephone communication
control server in a sixth embodiment of the present invention;

- FIG. 92 is a flow chart for éxplaining operations of the
sixth embodiment of the present invenfion;

FIG. 93 is a flow chart for explaining operations of the
sixth embodiment of the present invention:

FIG. 94 is a flow chart for_explaining operations of the
sixth embodiment of the present invention;

FIG. 95 is a flow chart for explaining operations of the
sixth embodiment of the present invention: ’

FIG. 96 is a flow chart for explaining operations of the
sixth embodiment of the present invention;

FIG. 97 is a flow chart for explaining operations of the

sixth embodiment of the present invention;
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FIG. 98 is a flow chart for explaining operations of the

sixth embodiment of the present invention;

FIG. 99 is a flow chart for explaining operations of the

sixth embodiment of the present invention;
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FIG. 100 is a flow chart for explaining openations
sixth embodiment of the present invention:;

FIG. 101 is a flow chart for explaining operations
sixth embodiment of the present invention:; |

FIG. 102 is a flow chart for explaining operations
sixth embodiment of the present invention:;

FIG. 103 is a flow chart for explaining operations
sixth embodiment of the present invention:

FIG. 104 is a flow chart for explaining operations
sixth embodiment of the present invention:;

FIG. 105 is a flow chart fo: explaining operations
sixth embodiment of the present invention:;

FIG. 106 is a flow chart for explaining operations
sixth embodiment of the present inventidn:

FIG. 107 is a flow chart for explaining a sixth

embodiment (release phase) of the pfesent invention;

FIG. 108 is a diagram for explaining a sixth

embodiment (one communication company) of the present

invention;

FIG. 109 is a flow chart for explaining the sixth

embodiment of the present invention:
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FIG. 110 is a flow chart fer explaining the sixth
embodiment of the present invention:

FIG. 111 is a diagram for indication an example of a
communication company segment table of telephone numbers;

FIG. 112 is a diagram for representing an example of a
telephone management server segment tabie of telephone
numbers;

FIG. 113 is a block diagram for indicating a structural
example of a media router according to a seventh embodiment
of the present invention;

FIG. 114 is an explanatory diagram for explaining the
seventh embodiment of the present invention:;

FIG. 115 is a block diagram for representing an
arrangement of an eighth embodiment of the present invention;

FIG. 116 is a flow chart for showing an operation example
of the eighth embodiment of the present invention;

FIG. 117 is an explanatory diagram for explaining the
~eighth embodiment of the present invention;

FIG. 118 is an explanatory diagram for explaining the
eighth embodimeni of the present invention:

_FIG. 119 is a flow chart for indicating an opefation
example of the eighth embodiment of the present invention:

FIG. 120 is an explanatory diagram for explaining the
eighth embodiment of the present invention:

FIG. 121 is an explanatory diagram for explaining the
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eighth embodiment of the present invention;

FIG. 122 is an explanatory diagram for explaining the
eighth embodiment of the present invention;

FIG. 123 is an explanatory diagram for explaining the
sixth embodiment of the present invention;

FIG. 124_is an explanatory diagram for explaining the
eighth embodiment of the present invention;

FIG. 125 is an explanatory diagram for explaining the
sixth embodiment of the present invention;

FIG. 126 is an explanatory diagram for explaining the
eighth embbdiment of the present invention;

FIG. 127 is an explanatory diagram for explaining the
eighth embodiment of the present invention:

FIG. 128 is a diagram for explaining an eighth
embodiment (another example of media router) of the present
invention;

FIG. 129 is an explanatory diagram for explaining the.
eighth embodiment of the present invention;:

FIG. 130 is an explanatory diagram for explaining the
eighth embodimént of the present invention;

FIG. 131 is an explanatory diagram for explainihg the
eighth embodiment of the present invention;

FIG. 132 is a schematic diagram for indicating an
infernal portion of a media router, and a connection condition

of IP terminal ahd'LAN, connected to this media router:

- 56



FIG. 133 is a diagram for indicating an example of a
calling priority order control management table:;

FIG. 134 is a diagram for indicating an example of a
. calling priority order control management table:

FIG. 135 is a diagram for explaining a ninth embodiment
of the present invention; |

FIG. 136 is a block diagram for indicating an arrangement
of the ninth embodiment of the present inventiqh;

FIG. 137 is a flow chart for explaiping an operation
example of the ninth embodiment of the presenf invention;

FIG. 138 is an explanatory diagram for expiaining the
ninth embodiment of the present invention;

FIG. 139 is an expl;natory diagram for explaining the
ninth embodiment of the present invention;

FIG. 140 is an explanatory diagram for explaining the
ninth embodiment of the present invention;

FIG. 141 is an explanatory diagram for.explaining the
ninth embodiment of the present invention;

FIG._142 is an explanatory diagram for explaining the
ninth embodiment of the present invention;

FIG. 143 is an explanatory diagram for explainihg the
ninth embodiment of the present invention:

FIG. 144 is an explanatory diagram for explaining the
ninth embodiment of the present invention;

FIG. 145 is a block diagram for indicating an arrangement
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of the tenth embodiment of the present invention;

FIG. 146 is a flow chart for explaining an operation

example of the tenth embodiment of the present invention;

tenth

tenth

tenth

tenth

tenth

tenth

tenth

tenth

tenth

tenth

tenth

FIG. 147 is an explanatory diagram for explaining the

embodiment of the present invention;
FIG. 148 is an explanatory diagram for
embodiment of the present invention;
FIG. 149 is an explanatory diagram for
embodiment of the present invention;
FIG. 150 is an explanatory diagram for
embodiment of the present invention;
FIG. 151 is an explanatory diagram for

embodiment of the present invention:

FIG. 152 is an explanatory diagram for

embodiment of the present invention;
FIG. 153 is an explanatory diagram for
embodiment of the present invention;
FIG. 154 is an explanatory diagram for
embodiment of the present invention;
FIG. 155 is an explanatory diagram for
embodiment of the présent invention;
FIG. 156_is an explanatory diagram for
embodiment of the present invention;
FIG. 157 is an explanatory diagram for

embodiment of the present invention;
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tenth
tenth
tenth
tenth
tenth
tenth
tenth
tenth
tenth
tenth
fenth

tenth

FIG. 158 is an explanatory diagram for
embodiment of the present invention:
FIG. 159 is an explanatory diagram for
embodiment of the present invention;
FIG. 160 is.an explanatory diagram for
embodiment of the present invention;
FIG. 161 is an explanatory diagram fpr
embodiment of the present invention:
FIG. 162 is an explanatory diagram for
embodiment of the present invention:
FIG. 163 is an explanatory diagrém for
embodiment of thé.present invention;:
FIG. 164 1s an explanatory diagram for
embodiment of the present invention;
FIG. 165 is an explanatory diagram for
embodiment of the present invention;
FIG. 166 is an explénatory diagram for
embodiment of the present invention;
FIG. 165 is an explanatdry diagram for
embodiment_of the present inventioh;
FIG. 168 is an explanatory diagram for
embodiment 6f the present invention:;
FIG. 169 is an explanatory diagram for

embodiment of the present invention;

FIG. 170 is an explanatory diagram for
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tenth embodimént of the present :I.nventibn:_

FIG. 171 is an explanatory diagram for explaining the
tenth embodimenf of the present invention;

FIG.-172 is an explanatory diagram for explaining the
| tenth embodiment of the present invention; |

FIG. 173 is an explanatbry diagram for explaining the
tenth embodiment of thé present invention;

~FIG. 174 is an explanatory diagram for explaining the

tenth émbodiment of the present invention; |

FIG. 175 1is an explanatory diagram for ekplaining the
tenth embodiment of the.preséﬁt invention;

FIG. 176 is an explanatory diagram for explaining the
tenth embodiment of the'present invention;

FIG. 177 is an explanatory diagram-for explaining the
tenth embodiment of the present invention;

FIG. 178 is an explanatory diagram for expléiﬂiﬁé.the
tenth embodiment of the presenf invention;

FIG. 179 is a flow diagram for showing an operation
example of the tenth embbdiment of the present invention;

FIG. 180 is a flow diagram for showing an operation
example of the teﬂth embodiment of the present invention;

FIG. 181 is a flow chart for describing an operation
example(TCP-IAM) of the tenth embodiment of the present
invention;

FIG. 182 is a flow chart for explaining an operation.
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example(TCP-ACM) of the tenth embodiment of the present

invention;

example (TCP-CPG) of

FIG. 183 is a flow chart for describing an operation

invention;

example(TCP-ANM) of

the tenth embodiment of the present

FIG. 184 is a flow chart for explaining an operation

invention;

example (TCP-REL) of

the tenth embodiment of the present

FIG. 185 1is a flow chart for describing an opefation

invention;

example (TCP-RLC) of

the tenth embodiment of the present

FIG. 186 is a flow chart for explaining an operation

invention:

tenth

tenth

tenth

tenth

tenth

FIG. 187 is an explanatory diagram for
embodiment of the present invention:
FIG. 188 is an explanatbry diagram for
embodiment of the present invention;
FIG. 189 is an explanatory diagram for
embodiment of the present invention:
FIG. 190 is an explanatory diagram for
embodiment of the present invention;
FIG. 191 is an explanatofy diagram for
embodiment of the present invention;

FIG. 192 is an explanatory diagram for
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tenth embodiment o6f the present inventioh{

FIG. 193 is an explanatory diagram for explaining the
tenth embodiment of the present invention:;

FIG. 194 is an explanatory diagram for explaining the
tenth embodiﬁent of the present invention;

FIG. 195 is an explanatory diagram for explaining the
tenth embodiment of the present invention:

FIG. 196 is an explanatory diagram for explaining the
tenth emquiment.of the present invention;

FIG. 197 is an explanatory diagram for explaining the
- tenth embodiment of the present invention;

FIG. 198 is a block diagram for showing an arrangement
of an 11-th émbodiment of the present ihvention:

FIG. 199 is a f£low chart for showing operations of the
11-th embodiment of the present invéntion:

FIG. 200 is a flow chart for showipg operations of the
11th embodiment of the present invention:;

FIG. 20; is a flow chart for showing operations of the
11th embodiment of the present invention;

FIG. 202 is a block diagram for showing an arrangement
of a 12-th embodiment of the present invention; ’

FIG. 203 is an explanatory diagram for explainihg thé
12th embodiment of the present invention;

FIG. 204 is an explénatory diagram for explaining the

12th embodiment of the present invention:;
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FIG. 205 is a flow chart for showing QPerations
12th embodiment of the present invention.

FIG. 206 is a flow chart for showing operations
12th embodiment of the present invention;

FIG. 207 is a flow chart for showing operations
12th embodiment of the present invention;

FIG. 208 is a flow chart for showing operations
12th embodiment of the present invention;

FIG. 209 is a flow chart for showing operations
12th embodiment of the present invention; |

FIG. 210 is a flow chart for showing operations
12th embodiment of the present invention; |

FIG. 211 is a flow chart for showling operations
12th embodiment of the present invention;

FIG. 212 is a flow chart for showing operations
12th embodiment of the present invention;

FIG. 213 is a flow chart for showing operations

12th embodiment of the present invention;
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FIG. 214 is ablock diagram for showing a 13-th embodiment

of the present invention:

FIG. 215 is a flow chart for describing an operation

example of the 13-th embodiment of the present invention;

FIG. 216 is an explanatdry diagram for explaining the

13th embodiment of the present invention:

FIG. 217 is an explanatory diagram for explaining the
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13th
13th
13th
13th
13th
13th
13#h
13th
13th
13th
. 13th

13th

embodiment of the present invention;
FIG. 215 is an explanatory diagram for
embodiment of the present invention;
FIG. 219 is an explanatory diagram for
embodiment of the present invention:'
fIG. 220 is an explanatory diagram for
embodiment of the present invention:
FIG. 221 is an explanatory diagram for
embodiment of the present invention;
FIG. 222 is an explanatory diagram for
embodiment of the present invention:
FIG. 223 is an explanatory diagram for
embodiment of the present invention;
FIG. 224 is an explanatbry diagram for
embodiment of the present invention;
FIG. 225 is an explanatory diagram for
emﬁodiment'of the present invention;
FIG. 226 is an explanatory diagram for
embodiment of the present invention;
FIG. 227 is an explanatory diagram for
embodiment of the'present invention;
FIG. 228 is an explanatory diagram for
embodiment of the present invention;

FIG. 229 is an explanatory diagram for

13-th embodiment of the present invention;
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13th
13th
13th
13th
13th-
13th
13th
13th
13thl
13th
13th

13th

FIG. 230 is an explanatory diagram fgr
embodiment of the present invention;
FIG. 231 is an explanatory diagram for
embodiment of the present inventidn:
FIG. 233 is an explanatory diagram for
embodiment of the present invention;
FIG. 234 is an explanatory diagram for
embodiment of the present invention:
FIG. 234 is an explanatory diagram.for
embodiment of the present invention:
FIG. 235 is an explanatory diagram for
embodiment of the present invention;
FIG. 236 is an explanatory diagram for
embodiment of the present invention:
FIG. 237 is an explanatory didgram for
embodiment of the present invention:
FIG. 238 is an e#planatory diagram for
ehbodiment of the'present'invention;
FIG. 239 is an explanatory diagram for
embodiment of the present invention;
FIG. 240 is an explanatory diag:am for
embodiment of the present invention;
FIG. 241 is an explanatory diagram for
embodiment of the present invention:

FIG. 242 is an ekplanatory diagram for
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13th embodiment of the present 1nvention§_

FIG. 243 1s an explanatory diagram for explaining the
13th embodiment of the present invention;

| FIG. 244 is an explanatory diagram for explaining the

13th embodiment of the present invention;

FIG. 245 is an explanatory diagram for exﬁlaining'the
13th embodiment of the present invention;

FIG. 246 is an explanatory diagram for explaining.the
13th embodiment of the present invention:

FIG. 247 is an explanatory diagram for explaining the
13th embodiment of the present invention:

FIG. 248 is an explanatory diagram for explaining the
13th embodiment of the present invention:

FIG. 249 is a block diagram for showing a 14-th embodiment
of the present invention;

FIG. 250 is a flow chart for describing an operation
example of the 14-£h embodiment of the present invention:-

FIG. 251 is an explanatory diagram for explaining the
14th embodiment of the present invention:

FIG. 252 is an explanatory diagram for explaining the
14th embodiment of the present invention; .

FIG.'253 is an explanatory diagram for explaining the
14th embodiment of the present invention;

FiG. 254 is an explanatory diagram for explaining the

14th embodiment of the present invention;
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14th

14th

14th

l4th

l4th

14th

14th

14th

l4th

14th

14th

14th

FIG. 255 is ah explanatory diagram fpr
embodimeht of the presentlinvention:
FIG. 256 is an explanatory diagram for
embodiment of the présent invention;
FIG. 257 is an explanatory diagram for
embodiment of the present invention:
FIG. 258 is an explanatory diagram for
embédiment of the present invention;
FIG. 259 is an explanatory diagram for
embodiment of the present inventidn:
FIG. 260 is an explanatory diagram for
embodiment of the present invention:
FIG. 261 is an explanatory diagram for
embodiment of the present invention;
FIG. 262 is an explanatory diagram for
embodiment of the bresent invention;
FIG., 263 is an explanatory diagram for
embodiment of the present invention:;
FIG. 264 is an-explanatory diagram for
embodiment of the present invention;
FIG. 265 is an explanatory diagram for
embodiment of the present invention;
FIG. 266 is an explanatory diagram for
embodiment of the present invention;

FIG. 267 is an explanatory diagram for
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14th embodiment of the present invention;

FIG. 268 is an explanatory diagram for

i4th embodiment of the present invention:
FIG. 269 is an explanatory diagram for
14th embodiment of the present invention;
FIG. 270 is an explanatory diagram for
14th embodiment of the ﬁresent 1nventiopé
FIG. 271 ié an explanatory diagram for
14th embodiment of the present invention;
FIG. 272'is an explanatory diagram for
14th embodiment of the present invention;
FIG. 273 is An explanatory diagram for
14-th embodiment of the present invention.
FIG. 274 is an explanatory diagram for
l14th embodiment of the present invention;
FIG. 275 is an explanatory diagram for
14th embodiment of the present invention;
FIG. 276 is an explanatory diagram for

14th embodiment of the present invention;
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FIG. 277 is a block diagram for showing a 15-th embodiment

of the present invention;

4

FIG. 278 is a flow chart for describing an operation

example of the'15-th embodiment of the present invention;

FIG. 279 is an explanatory diagram for explaining the

" 15th embodiment of the present invention;
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iSth
15th
15th
15th
15th
15th
15th
15th
;Sth
15th
15th

15th

FIG. 280 is an explanatory diagram fgr
embodiment of the present invention;
FIG. 281 is an explanatory diagram for
embodiment of the present invention;
FIG. 282 is an explanatory diagram for
embodiment of the present invehtion;
FIG. 283 is an explanato:y'diagram for
embodiment of the present invention;
FIG. 284 is an explanatory diagram for
embodiment of the present invention:
FIG. 285 is an explanatory diagram for
embodiment of the present invention;
?IG. 286 is én explanatory diagram for
embodiment of the present invention;
FIG. 287 is an explanatory diagram for
embodiment of the present invention;
FIG. 288 is an explanatory diagram for
embodiment of the present invention:;
FIG. 289 is an éxplanatory diagram for
embodiment of the present invention;

FIG. 290 is an explanatory diagram for

embodiment of the.present invention;

FIG. 291 is an explanatory diagram for
embodiment of the present invention;

FIG. 292 is an explanatory diagram for
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15th
15th
15th
15th
15th
15th
15th
15th
15th
15th
15th
15th

15th

embodiment of the present invention:
FIG. 293 is an explanatory diagram for
embodiment of the present invention:
FIG. 294 is an explanatory diag:am for
embodiment of the present inventidn:

FIG. 295 is an explanatory diagram for

embodiment of the present invention;

FIG. 296 is an explanatory diagram for
embodiment of the presént invention;
FIG. 297 is an explanatory diagram for
embodiment of the present invention;
FIG. 298 is an explanatory diagram for
embodiment of the present ihvention;
FIG. 299 is an_explanatory diagram for
embodiment of the present invention;
FIG. 300 is an explanatory diagram for
embodiment of the present.invention:
FIG. 301 is an explanatory diagram for

embodiment of the present invention:;

- FIG. 302 is an explanatory diagram for

embodiment of the present invention:
FIG. 303 is.an explanatory diagram for
embodiment of the present invention; ’
FIG. 304 is an explanatory diagram for

embodiment of the present invention;
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FIG. 305 isa block diagra_.m for showing a 16-th embodiment
of the present invention;

FIG. 306 is a flow chart for describing an operation
example of the 16-th embbdiment of the present invention;

FIG. 307 is an explanatory diagram for explaining the
16£h embodiment of the present invention;

FIG. 308 is an explanatory diagram for_explaining the
lé6th embodiment_of the present invention;

FIG. 309 is an explanatory diagram for explaining the
16th embodiment of the present invention; |

FIG. 310 is a part of a block diagram for showing a 17-th
embodiment of the present invention;

FIG. 311 is a part of a block diagram for showing a 17-th
embodiment of the present'invention{ |

FIG. 312 is a part of a block diagram for showing a 17-th
embodiment of the present invention; |

FIG. 313 is an'explanatory diagram for explaining the
17th embodiment of the pfesent invention;

FIG. 314 is aﬁ explanatory diagram for explaining the
17th embodiment of the present invention;

FIG. 315 is an explanatory diagram for explaining the
17th embodiment of the preseﬁt invention; |

FIG. 316 is an explanatory. diagram for explaining the
17th embodiment of the present invention:.

FIG. 317 is an explanatory diagram for explaining the
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- 17th embodiment of the present invehtion:_

FIG. 318 is an explanatory diagram for explaining
17th embodiment of the presént invention;

FIG. 319 is an explanatory diagram for explaining
17th embodiment of the present invention;

FIG. 320 is an explanatory diagram for explaining
17th embodiment of the present inventioﬁ:

FIG. 321 is an explanatory diagram for explaining
17th embodiment of the present invention;

FIG. 322 is an explanatory diagram for explaining
17th embodiment of the present invention:;

FIG._323 is an explanatory diagram for explaining
17th embodiment of the ﬁresent invention:

FIG. 324 is an explanatory diagram for explaining
17th embodiment of the present invention:

FIG. 325 is an explanatory diagram for explaining

17th embodiment of the present invention:

the
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the

the

the

the

the

the

FIG. 326 1s a part of a diagram for explaining the address

management table in the 17-th embodiment of the present

invention;

FIG. 327 is a part of a diagram for explaining the address

management table in the 17-th embodiment of the present -

invention;

FIG. 328 is a part of a diagram for explaining the address

management table in the 17-th embodiment of the present
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invention;

17th

17th

17th

17th

17th

17th

17th

17th

17th

18th

18th

18th

FIG. 329 is an explanatory diagram for
embodiment of the present invention;
FIG. 330 is an explanatory diagram for
embodliment of the present invention;
FIG. 331 is an explanatory diagram for
embodiment of the present invention:
FIG. 332 is an explanatory diagram for
embodiment of the present invention;
FIG. 333 is an explanatory diagram for
embodiment of the pfesent invention;
FIG. 334 1s an explanatory diagram for
embodiment of the present inventioﬁ;
FIG. 335 is an explanatory diagram for
embodiment of the present invention:
FIG. 336 is an explanatory diagram for
embodiment of the present invention;
FIG. 337 is an explanatory diagram for

embodiment of the present invention;

explaining

explaining

explaining

explaining

explaining.

explaining

explaining

explaining

explaining

FIG. 338 is a part of a block diagram for showing

embodiment of the present invention;

FIG. 339 is a part of a block diagram for showing

embodiment of the present invention;

FIG. 340 is a part of a block diagram for showing

embodiment of the present invention:;
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FIG. 341 is a part of a block diagram for showing the
18th embodiment of the present invention;

FIG. 342 is an explanatory diagram for explaining the
18th embodiment of the present invention;

FIG; 343 is an explanatory diagram for explaining the
18th embodiment of the present invention;

FIG. 344 is an explanatory diagram for explaining the
18th embodiment of the present invention;

FIG. 345 is an expl'anatéry diagra:n'-for explainiﬁg the
18th embodiment of the pres'ent invention;

FIG. 346 is an explanatory dlagram for explaining the
18th embodiment of the present invention;

FIG. 347 is a part of a block diagram for showing a 19-th
-embodiment of the pre_sent invention; |
FIG. 348 is a part of a block diagram for showing a 19-th

embodiment of the present invention;

FIG. 349 is a part of a block diagram for showing a 19-th

embodiment of the present invention; |

FIG. 350 is an ekplanatory diagram for explaining the
19th embodiment of fhe pfesent invention;

FIG. 351 is an explanatory diagram for explaining the
19th embodiment of the present invention;

FIG. 352 is a block diagram for showing a 20-th embodimeht
of the present invention;

FIG. 353 is an explanatory diagram for explaining the
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20th embodiment of the present ihvention:_

FIG. 354 is an explanatory diagram for explaining
20th embodiment qf the present invention;

FIG. 355 1s an explanatory diagram for explaining
20th embddiment of the present invention;

FIG. 356 is anlexplanatory diagram for explaining
present invention; | |

FIG. 357 is an explanatory diagram for explaining

present invention;

FIG..358 is an explanatory diagram for explaining

present invention:

FIG. 359 is an explanatory diagram for explaining

present invention; and

FIG. 360 is an explanatory diagram for explaining

present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

the

the

the

the

the

the

the

It should be understood that both the IP-capsulation

operation and the IP-inverse-capsulation operation, which are

explained in the embodiment of the present invention, may be

replaced by both a capsulation operation and an inverse-

capsulation operation executed in a layer lower than the

communication layer-3 layers, for instance, may be substituted

by both a capsulation operation and an inverse-capsulation

operation by a header of an optical HDLC frame of the
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communication layer-2 layers. Furthermore, an internal
address of a transmission source is not contained in a header
which is applied in a capsulation operation and an
inverse-capsulation operation. -In other words, both a simple .
capsulation operatibn and a simple inverse-capsulation
operation may be realized to which a simple header is applied.
It should'also be noted that similarly in this simple
capsulation operation, an address administrat;on table having
the samé function is employed, which is used in the capsulation
operation and the inverse-capsulation operation. Referring
now to FIG. 357, the simple capsulation operation will be
described.

In this drawing, block 2300 indicates an IP .communication
network; reference numerals 2301, 2302, 2303, 2304, 2305 denote
network node apparatus; reference numerals 2301-1, 2302-1,
2303-1, 2304-1, 2305-1 show address administration tables; and
refefence numerals 2301-1, 2301-3, 2302-2, 2302-3, 2303-2,

- 2303-3, 2304-2, 2304-3 represent contents(logic terminals)
between termination units of communication lines and the
network node apparatus. Internal addresseé "IAl1", "IA2",
"IA3", "IA4", "IA5", "IA6","IA7", "IA8" are applied to these
logic terminals. Reference numerals 2306-1 to 2306-9 show IP
tefminals-having functions for transmitting/receiving IP
packets, and own external IP addresses "ﬁAl“ to "EA9".

Reference nu_merals 2307-1 to 2307-4 shown routers. The
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above-explained network node apparatus anq routers are
directly'connected'via.a.communication ling to each other, or
are indirectly connected via routers to éach other. The
terminals are connected via a communication line to the network
node apparatus. In the description of FIG. 357, only an IP
header portion is described as a header portion of an IP, and
other items are omitted.

In the case that the terminal 2306-1 transmits such a
IP packet 2310 whdse transmission source-address.is equal to
"EAl" and whose destination address is equal to "EA3" and also ‘
the network node apparatus 2301 receives an IP packet 2310,
the network node apparatus 2301 conf;rms such a fact that an
internal address applied to a logic terminal of a terminal of
a communication line info which the IP packet 2310 is entered
is equal to "IAl", and furthermore, a destination external IP
address of the IP packet 2310 is equal to "EA3". Then, the
network node apparatus 23-0'1 retrieves a content of the address
administration table 2301-1, and also retrieves a record
confaining s;ch addresses that an internal IP address of a
transmission source corresponds to "IAl" in the beginning, and
subsequently, an external destination IP address correSponds
to "EA3". Furthéfmore, the network node apparatus 2301 checks
as to whether or not the transmission source external IP address
"EA1" contained in the IP packet 2310 is included in the

above-detected record.
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In this examp'le, a record of a first COl_umn of the address
administration table 2301-~1 from a top column is equal to "EAl,
EA3, IAl, IA3". While using the address of "IA3" present in
. this record, a simple header is applied to the IP packet 2310
'so as to form an internal packet 2313(namely, simple
capsulation operation). It should be noted that the simple
header does not contain the transmission source internal
address "IAl1". . The formed internal packet 2313 is reached via
the routers 2307-1 and 2307-2 to the network node apparatus
2302. The network node apparatus 2302 removes the simple
header of the received internal packet 2313(simple
inverse-capsulation operation), and sends out the acqguired
‘external IP packet 2317(having the same content of IP packet
2310) to the communication line. .Then, the IP terminal 2306-3
feceives this IP packet 2317. It should also be noted that
the record "EA3, EAl, IA3, IAl" of the first column of the
address administration table 2302-1 is used so as to transfer
the IP packet by employing a method similar to the abqvej
described method along a direction opposite to the above-
explained direction.

Wﬁen the simple capsulation operation is carried-out in
the network node appératus 2301, such a checking operation may
.be omitted.. That is, the network node apparatus 2301 checks
as to whether or not the transmission source external IP address

"EAl1l" contained in the IP packet 2310 is included in the
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detected record witﬁin the address administfation table 2301-1.
In such a case of the above-explained checking operation of
the IP address "EAl", the respective recozjds of the address
administration table 2301-1 can be made excluding the
transmission sburce external IP address. Furthermore, with
respect to two external IP addresses(namely, transmission
~source IP address aﬁd destination Il.> addi-ess) Eontained in each
of the records of the address administration table 2301-1 . such
a simple capsulation technical method which is made based upon
a similar principle idea to an addréss mask technical method

(will be discussed later) may be applied.

A description will now be made of another example where :

an IP packet is transferred.

In the case that the termin_al 2306-5 transmits such an
IP packet 2312 whose transmission source address is equal to
"EA5" and whose destination address is eqﬁal to "EA4" and also

the network node apparatus 2303 receives an IP packet 2312,

the network node apparatus 2303 confirms such a fact that an |

internai address applied to a lbgic terminal of a terminal of
a communication line into which the IP 'packet 2312 is entered
is equal to "IA5", and furthermore, a destination external IP
address of the IP packet 2312 is equal to.l. "EA4". Then, the
network node apparatus 2303 retrieves a content of the address
administi'ation table 2303-1, and also retrieves such a record

that the transmission source internal IP éddre'ss is equal to
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"IA5" in the beginning. 1In this case, é.reqord "Mask?7, EA7x,
IAS5, IA7" of a first column of the address administration table
2303-1 from a top column corresponds to a record "Mask4, EA4x,
IA5, IA4" of a second column of this address administration
table. As to the record of the first column, the network node
apparatus 2303 checks as to whether or not a result of
"AND"-gating operation between the mask "Mask7" and the
destination external IP address "EA4" contained in the external
IP packet 2312 is made coincident with fhe destination external
IP address "EA7x" céntained in the record of the first column
(refer to below-mentioned formula (4)). In this case, the
"AND" -Qating result is not madé coincident with the destination
external IP address "EA7x". Next, as to the record of the
second column, the hetwork node apparatus 2303 checks as to
whether or not a result of "AND"-gating operation between the
destination external IP mask "Mask4" and thé destination
éxternal IP address "EA4" contained in the external IP packet
2312 ié made coincident with the destination external IP
address "EA4x" contéined in the record of the second column
(refer to below-mentioned formula (5)). In this case, this
"AND"-gating result is méde coincident with the destination
external IP address "EA4x".

If ("Mask7" and "EA4" "EA7x") crr (4)

If ("Mask4" and "EA4" "EA4x") -+ (5)
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In this example, a record of a second column of the address
administration table 2303-1 froma top column is equal to "Mask4,
EA4x, IA5, IA4". While using the address of "IA4" present in

this record, a simple header is applied to the IP packet 2312

. 8o as to form an internal packet 2314(namely, simple

capsulation operation). It should be noted that the simple
header does not contain the transmission source internal
address "IA5". The formed internal packet 2514 1s reached via
the routers 2307-3, 2307-4 and 2307-2 to the network node
apparatus 2302. The network node apparatus 2302 removes the
simplé header of the received internal packet 2314(sj.mp1e
inverse-capsulation operation), and sends out the acquired
external IP packet 2318(having thé same content of IP packet
2312) to the communication line. Then, the IP terminal 2306-4
receives this IP packet 2318.

| Next,. in the network node épparatus 2301-1, an IP packet
2311 which is sent from the terminal 2306-2 to the terminal
2306-7 is simple-capsulated in a capsulation manner similar
to the above-explained capsulation manner by employing a record
"EA2, EA7, IA2, IA7" of a second column of the address

administration table 2301-1 so as to become an internal capsule

| 2316. This internal capsule 2316 is reached via the routers

2307-1, 2307-2 and 2307-4 to the network node apparatus 2304.

This network node apparatus 2304 removes the simple header of
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the received internal packet 2316(namely, _simple reverse-
capsulation operation), and then sends out the acquired
external IP packet 2319(having the same content of IP packet
2311) to.the communication line, and the IP terminal 2306-
7 receives this IP packet 2319.

It should also be understooci that the above-explained
address mask technical method has a similar basic idea to that
of the address mask technical method as explained with
reference to FIG. 351. As another example of the capsulation
operation and the inverse-capsulation operatio_n by employing
the simple header, the known MPLS label by way of the MPLS

technical method may be utilized. In this example, while the

MPLS label contains the destination internal address, the MPLS

label does not contain the transmission source internal
address.

Next, in the network node apparatus 2305, the IP packet
2321 sent out ffom the terminal 2306-9 to the terminal 2306-8
undergoes a simple encapsulatipn using the record "Msk8, EA8y,
IA8" 11:1 the'seco.nd line of the address management table 2305—;
according to a method similar to that of the above-mentioned
case thereby to become an internal dapsule 2322, whioh goes
through the router 2307-4 and then reaches the network node
apparatus 2304. The network node apparatus 2304 removes the
simple header of t.he received internal packet 2322(simple

decapsulation), and then sends out the external IP packet 2323
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(having the same contents of the IP packet 2321) obtained as
described above onto the communication line. The IP terminal
2306-8 then receives the IP packet 2519.

FIG. 358 shows the form of an internal packet(referred
to also as an internal frame) formed in the above-mentioned
simple encapsulation. The internal packet has a form in which
a simple header is added to an external IP packet.. The simple
header includes a destination internal address_and an
information region, but Idoes not include a transmission source
.internal address. The information region includes the
information(protocol and the like) concerning the payload
region of the _j.nternél packet. Another embodiment of the
above-mentioned simple encapsulation and decapsulation is
described below with reference to FIGs. 359 and 360. 1In "the
figure, reference numerals 2351-1 to 2351-7 indicate IP |
transfer networks. Reference numerals 2352-1 to 2352-7
indicate terminals having an external IP address “EAl“.

: Reference_numerals 2353-1 to 2353-7 indicate terminals.having
an external IP address "EA2". Reference numerals 2354-1 to
2354-7 indicate internal packets(internal frames). Reference
numerals 2355-1 to 2355-7 and 2356-1 to 2356-7 indicate network
node apparatuses. Each refei'ence numeral 2359-1 to .2359-7
indicates a .connection point(logical terminal) between a

communication line and a network node apparatus, and an

internal IP address "IAl" is assigned. Each reference numeral
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2360-1 to 2360-7 indicates a connection point(logical
tefminal) between a communication line and a network node
apparatus, and an internal IP address "IA2" is assigned.
Reference nume:als 2357-1 to 2357-7 and 2358-1 to 2358-7
indicate address administration tables. Each terminal and
each network node apparatus are interconnected by a
communication line, and so are each network node apparatus and
the other terminals. An IP packet is trans.mitted and received
between each terminal and each network node apparatus, while
an above-mentioned internal packet(internal frame) is
transferred between the network node apparatuses.

The terminal 2352-1 transmits an IP packet having a
transmission source address "EAl" and a destinatién address
"EA2". On receiving the IP packet, the network node apparatus
2355-1 donfirms that the internal address assigned to the
logical terminal at the termination end of the communication
line to which.the IP packet is inputted is "IA1l", and that the
destination external IP address 6f the IP packet is "EA2". The
netwo;'r:k node apparatus then searches the inside of the addresé
administrationltable 2357-1 thereby to find a record having
firstly the transmission source internal IP address "IZA1" and
secondly the destination external IP address "EA2". 1In this
example, this is the record "EA2, IAl, IA2" in the first line
of the address administration table 2357-1. By using the

address "IA2" within the record, a simple header is added to
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the IP packet, whereby an internal packet_2354-1lis formed
(simple encapsulation). The formed internal packet 2354-1
goes through the communication line and then reaches the
network node apparatus 2356-1. The network node apparatus
2356-1 removes the simple header of the received internal
packet 2354-1(simple decapsulation), and then sends out the
obtained external IP packet to the communication line. The
IP terminal 2355-1 then receives the restdred IP packet.

The terminal 2352-2 transmits an IP padket having a

transmission source address "EAl" and a destination address

"EA2" . On receiving the IP packet, regardless of the internal

~address assigned to the logical terminal at the termination

end of the communication line to which the IP packet is inputted,

the network node apparatus 2355-2 confirms that the

transmission source external IP address of the IP packet is

"EAl", and that the destination external IP address is "EA2".
The network node apparatus then searches the inside of the
address admihistration table 2357-2. In this example, the
result is the record "EAl, EA2, IA2" in the first iine.of the
address administration table 2357-2. By using the address

"IA2" within the record, a simple header is added to the IP

packet, whereby an internal packet 2354-2 is formed(simple

encapsulation). The formed internal packet 2354-2 goes
through the communication line and then reaches the network

node apparatus 2356-2. The network node apparatus 2356-2
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removes the simple header of the receivéd.internal packet
2354-1(simple decapsulation), and then sends out the obtained
external IP packet to the communication line. The IP terminal
2353-2 then receives the restored IP packet.

The terminal 2352-3 transmits an IP packet having a
'transmission source address "EAl" and a destination address
"EA2". On receiving the IP packet, regardless of the internal
address.assigned to the logical terminal at the termination
end of the comm_unicatibn line to which the IP packet is inputted,
the network node apparatus 2355-3 confirms that the destination
external IP address of the IP packét is "EA2". The network
node apparatus theﬁ searches the inside of the address
administration table 2357-1 thereby to find a record having
the destination external IP address "EA2". In this example,
the result is the record "EA2, IA2" in the first line of the
- address administration table 2357-1. By using the address
"IA2" within the record, a simple header is added to the IP
packet, wherebY an internal packet 2354-3 is formed(simple
encapsulation). The formed internal packet 2354-3 goes
through the communication line and then reaches the network
node apparatus 2356-3. The network node apparatus 2356-1
removes the simple header of the received internal packet
2354-3(simple decapsulation), and then sends out the obtained
external IP packet to the communication line. The IP terminal

2353-3 then receives the IP packet.
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The terminal 535244 transmits an IP packet having a
transmission source address "EAl" and a destination address
"EA2". On receiving the IP packet, the network node apparatus
2355-4 confirms that the internal address assigned to the
logical terminal at the termination end of the communication
line to which the IP packet is input is "IAl1l", and thét the
destination external IP address of the IP packet is "EA2". The
network node apparatus then searches the insidé of the address
administration table 2357-4 thereby to find a record having
firstly the transmission source internal IP address "IAl". 1In
this example, the result is the record "Mskl, EAlx, Msk2, EA2x,
IAl, IA2" in the first line of the address administration table
2357-4. The network node apparatus checks first whether the
reSult of the "and" operation between the mask "Msk2" of the
record in the first line and the destination external IP address
"EA2" of the 1nput-extefnal IP packet coincides with the
destination external IP address “EA2#“ of the recofd in the
first line or not(the following equation (6)), and further
checks whether the result of the "and" operatibn between the
transmission source external IP mask "Mskl"™ and the
transmission source external IP address "EAl" in the external
IP packet coincides with the destination external IP address _
"EAlx" in the record or not (the following equation (7)). They

coincide in this case.
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If ("Msk2" and "EA2" = "EA2x") “er (6)

If ("Mskl" and "EAl1l" = "EAlx") o (7)

In this example, it is the above-mentioned record in the first
line of the address admj_.nistration table 2357-4. By using .the
address "IA2" within the record, a simple header is added to
the IP packet., whereby an internal packet 2354-4 1is formed
(simple encapsulation). The formed internal packet 2354-4
goes through the communication line and then reaches the
network node apparatus. 2356-4. The  network node apparatus
2356-4 removes the simple header Qf' the recei\}ed internal
packet 2354-4(simple decapsulation), and then sends out the
obtained external IP packet to the communication line. The IP
terminal 2353-4 then receives the IP packet.

The case that the terminal 2352-5 transmits an IP packet
having a transmission source address "EAl" and a destination
address "EA2" and that the network node apparatus 2355-5
‘recelves the IP packet is similar to the case that the terminal
2352-4 transmits the IP packet having a transmission source
addreés "EA1l" and a destination address "EA2". The point of
difference is not to carry out the "and” operation between the
destination external IP mask and the destination external IP
address in the external IP packet. The other points are the
~same.

The case that the terminal 2352-6 trénsmits an IP packet
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having a transmission source address "EAl" gnd a destination
address "EA2" and that the network node apparatus 2355-6
receives the IP packet is similar to the case that the terminal
2352-4 transmits the IP packet having a transmission source. .
address "EAl" and a destination address "EA2". The point of
differ'ence is not to carry out the confinnafion .on the internal
address assigned to the logical terminal at the termination
end of the communication line to which the IP packet is inputted.
The other points are the same.

The case that the terminal 2352-7 transmits an IP packet
having a transmission source address "EAl" ahd a destination
address "EA2" and that the network node apparatus 2355-7
receives the IP packet is similar to the case that the terminal
2352-5 transmits the IP packet having a transmission source
address "EAl" and a destination address "EA2". The point of
difference is not to carry out the confirmation on the internal
address assigned to the logical terminal at the termination
end of the connnunigation 1in.e_ towhich the _IP packet is inputted.
The other points are the same. |

In accordance with the present invention, the
terminal-to-terminal communication connection control method
applicable td IP transfer networks may be realized, while
combining several functions with each other, or changing some
functions, which are disclosed in Japanese Patent Application

No.128956/1999 filed by the Applicant, the line(circuit)
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connecting method of the No.7-common line signal Sy'stem,
"JT-H323 gateway standardized by ITU-T recommendation H323
ANNEX D", "SIP telephone protocol®, aﬁd the embodiment-36 of
Japanese Patent No.3084681-B2. Furthermore, while a media
router, a gateway, and an IP network service
operation/management server are conducted, the arrangements
and the operation sequences of the media router and the gateway
are concretely defined; modes of IP packets used in
terminal-to-terminal communications with employment of the
media router and the gateway are.concretely defined; and also
the functions which should be owned by the IP network service
, operation/mal_mag_ement servers are concretely.defined.

'In_ accordance with Japanese Patent Applicatidn No.
128956/1999, the integrated IP transfer network contains a
plurality of IP transfer networks. In other words, the
- integrated IP transfer network contains at leést two,. or more
networks of the IP data network, the IP telephone network, the
IP voice/image ngtwork (IP audio/visual nétwork), the best
effort network, the IP data multicast network, the IP base TV
bi‘oadc.ast nefwork, and the network node apparatus. The
network node apparatus is connected via the communication line
to any one, or more of the IP transfer networks. On the other
hand, the network node apparatus té:minal of the network node
apparatus is connected' via the communication line to the

terminal externally provided with the integrated IP transfer
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network.

In the preseht invention, an integrated IP transfer
network contains thereinto one, or more gateways.
Alternatively, the integrated IP transfer network is directly
connected via a communication line conn.ected to a network node
‘apparatus to one, or more media routers, otherwise, is
indirectlj( connected to a media router provided iﬁside a LAN.
Both a gateway and a médi# router correspond to one sort of
such a router having a function that an IP terminal, an IP
telephone set, an IP voice/image(audio/visual) apparatus, and
the like are directly connected to the router so as to be stored
thereinto. While either the gateway or the media router, and
a domain name server provided inside the integrated IP transfer
network, are employed, a connection control of terminal-
to-tefminal communications is carried out by employing an IP
transfer network amon§ terminaJ.s. - In orde:_:' that terminals are
registered/recorﬁed into the .IP transfer network, at least
addresses of these terminals are recorded/saved in an address
management téble employed in the network noﬂe apparatus, or
in the domain name server installed in the IP transfer network.
Also, an IP network service operation/management server is
provided in_ each of the IP transfer networks. This IP network
service operation/management server is provided so as to manage
resources of network in a batch mode every communication

industry. As the network resources, there are

91



operation/managemeﬂi of the IP transfer network, services
provided by the IP transfer networks, the routers, and
communication lines.

The sort of the above-explained IP service
operation/management servers may be determined with respect
to each of the various IP transfer networks. For instance,
an IP data service operation/management server(DNS) for
managing IP data communications in a batch mode may be installed
~ inside the IP data network. Also, an IP telephone service
operatioﬁ/management server(TES) for managing telephone
communications in a batch mode may be installed inside thé IP
telephone network. Also, an IP voice/image sefvice
operation/management server(AVS) for managing voice/image
communications in a batch mode may t.>e installed inside the IP
voice/image network. A best effort service
operation/management server(BES) for managing best effort
communications in a batch mode may be installed inside a best
effort network. An IP data multicast service
operation/management server(DMS) for managing IP data
multicast communications in a batch mode may be installed
inside.an IP data_multigast network. Further, an IP base TV
broadcast service operation/management server(TVS) for
managing IP base TV bfoadcasting operations in a batch mode
may be installed in an IP base TV broadcast network. It should

be understood that a service operation/management server
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provided in each of the IP transfer networks _méy be subdivided
into a network service server and a network
operation/management servér. The network service server
mainly manages network services provided by the respective IP
transfer .networks, whereas the network operation/management
server mainl_y manages resources of a network.

Referring now to drawings, various embodiments of the

present invention will be described.

1. FIRST EMBODIMENT USING MEDIA ROUTER:

In FIG. 20, reference numeral 2 shows an integrated IP
transfer network, reference numeral 3 indicates an IP data
network, reference numeral 4 represents an IP telephor;e network,
reference numeral 5-1 denotes an IP vo_i.ce/image network,
reference numeral 5-2 shows a bést effort network, reference
‘numeral 6-1 indicates a range of an IP transfer n_etwork
operated/managed by a communication company "X", and reference
numeral 6-'2 represents a range of an IP transfer network
. operated/managed by a communication company "Y". Also,
reference numerals 7-1, 7-2, 7-3, 7-4, 8-1, 8-2, 8-3 and 8-4
show a network node apparatus, respectively. Reference
numerals 9-1 and 9-2 represent gateways. Reference numerals
10;1 to 10-8 show éommunication lines, reference numerals 11-1
to 11-10 denote IP terminals, reference numerals 12-1 and 12-2

show independent type IP telephone sets, and reference numerals
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13-1 to 13-4 represent dependent type IP telephone sets.
Further, reference numerals 16-1 to 16-4 represent dependent
type IP voice/image apparatus.

The .network node apparatus 1is connected to any of the
IP transfer networks via a communication line. In other words,
the network node appafatus is connected to one, or more networks
of the IP data network 3, the IP telephone network 4, the IP
voice/image network 5-~1 and the best effort network 5-2. On
the other hand, the network node apparatus is connected via
the communication lines 10-1 to 10-8 to the IP terminals 11-1
and 11-2, the 1ndepende_nt type If telephone sets 12-1 and 12-2,
the media routers 14-1 and 14-2, and the LANs 15-1 and 15-
2. The. IP terminals are installed oﬁtside the integrated IP
~ transfer network. The media routers 14-3 and 14-4 are
installed inside the LAN 15-1 and the LAN 15-2, and are
indirectly connected to the network node apparai:us . The media
routers 14-1 to 14-4 ére difectly connected to the dependent
type IP telephone sets 13-1, 13-2, 13-4; the dependent type
IP vbice/image apparatuse“s 16-1, 16-'2, 16-3; and analog
telephone sets 18-1 to 18-4 s0 as to store thereinto them.
Other analog telephone sets 18-5 and 18-6 are connecttd via
public switched telephone networks 26-1 and 26-2 to the
gateways 9-1 and 9-2. The gateway 9-1 is connected via a
communication line to the network node apparatus 8-4, and the

gateway 9-2 is connected via a communication line to the network
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node apparatus 7-4.

Reference numerals 19-1 to 19-19 show routers which
transfer IP packets, and reference numerals 26-1 and 26-2
reprééent publi.c switched telephone networks (will be referred
to as a "PSTN" hereinafter). The media router 14-1 is connected
via the communication line 10-1 to the network node apparatus
8-2, the media router 14-2 is connected via the communication
line 10-5 to the network node apparatus 7-2, the LAN 15-1 is
connected via fhe communication line 10-3 to the network node
apparatus 8-4, and the LAN 15-2 is connected via the
communication line 10-7 to the network node apparatus 7-4.

-The analog telephone set 18-5 is connected to the nej_:work
node apparatus 8-4 via the telephone line 17-3, the public
switched.telephone network 26-1, the telephone line 17-1 and
the gateway. 9-1. Similarly, the analog telephone set 18-6 is
connected to the network node apparatus 7-4 via the telephone
line 17-4, the public switched.teléphone network 26-2, the
telephone line 17-2 and the gateway 9-2. The media router 14-1
contains a router'204.3 , a coﬁnectioﬁ coﬁtrol unit 22-1, .an H323
termination unit 23-1 and an SCN interface 24-1. The router
20-3 is connected to the éonnection control unit 22-1}. The
connection control unit 22-1 is connected to the H323
termination unit 23-1. The H323 termination unit 23-1 is
connected to the SCN interface. Similarly, the media router

14-2 contains a routéer 20-4, a connection control unit 22-
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2, an H323 termination unit 23-2 and an SCN interface 24-2.
The router 20-1 provided inside the LAN 15-1 is connected
via the communication line 10-3 to the network node apparatus
8-4. The LAN 15-1 is connected via a LAN communication line
such as the Ethernet te both the IP terminal 11-4 and the media
router 14-3. Also, the media router 14-3 is connected via the
communication line to the IP teminal 11-5, the dependent type
IP voice/image apparatus 16-2, and the analog telephone set
18-2, respectively. Similarly, the router 20-2 provided
inside the LAN 15-2 is connected via the communication line
10-7 to the ﬁetwork node apparatus 7-4. The LAN 15-2 is
connected via a LAN communication line such as the Ethernet
to both.the IP terminal 11-8 and the media router 14-4. Also,
the media router 14-4 is connected via the communication line
to the If terminal 11-9, the dependent type IP telephone set
13-4 and the analog telephone set 18-4, respectively.
Reference numerals 21-1 to 21-5 show routers which
transfer IP packets between the range 6-1 managed by the
communication company "X" end the range 6-2 managed by the
communication company "Y". " Also, reference numerals 27-1 and
~ 27-2 show ATM(asynchronous transfer mode) networks, reference
numeral 27-3 indicates an optical communication network, and
reference numeral 27-4 denotes a frame relay(FR) switching
network, which are employed as a high speed main line network

used to transfer an IP packet, respectively. It should also
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be noted that the ATM network, the optical communication
network and the frame relay switching network may be employed
as any of elements of sub-IP ne‘two:ks employed in the integrated
IP transfer network.

The IP data service operation/management server 35-1,
the IP telephone service operation/management server 36-1, the
IP voice/imege service operation'server 37-1, end the best
effort service operation/management server 38-1 are managed
by the communication company "X", respectively, and are
provided within the range 6-1 of the network which is managed
- by the communication company "X". Also, the IP data service
operation/management server 35-2, the iP telephone service
operation/management server 36-2, the IP voice/image service
‘"operation server 37-2 and the best effort service
operation/management server 38-2 are managed by the
communication company "Y", respectively, and are provided
within the range 6-2 of the network wﬁich is managed by the
communication eompany "y".

Various sorts of multimedia terminals which are
connected via the communication lines outside the integrated
IP transfer network 2, namely, an IP telephone set and an IP
voice/image apparatus can be specified as to internal location
positions of the integrated IP transfer network 2 by using host
names as addresses for identifying multimedia terminals in a

similar manner to other IP terminals. The host names of the
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IP terminals and of the multimedia tefminals are similar to
hoét names of computers used in the Internet. These host names
may be applied in correspondence with IP addresses applied to
the respective IP terminals and multimedia terminals. 1In
accordance with the present invention, telephone numbers ﬁhich
are applied to IP telephone sets and IP voice/image apparatus
are employed as the host names of the IP telephone sets and
thé IP voice/image apparatus.

A domain name server(will be referred to as a "DNS"
hereinafter) holds information as to a one-to-one
correspondence reiationship between a host name and an IP
address. A major function of the domain name'server is given
aé fbllows: When a host name is provided, an IP address is
answered. The major function owns a similar function used in
the Internet.

With respect to the IP terminals 11-3, 11-1, 11-4, 11-6
and the like, which are employed in the IP data network
connected to the netwbrk node apparatus managed by the
lconununj..cation company "X", a domain name server 30-1 dedicated
to the IP daté network holds information as to a one-to-one
correspondence relationship among host names and IP addresses,
which are applied to the respective terminals. Also, with -
respect to the IP terminals 11-7, 11-2, 11-8 and the like, which
are employed in the IP data network connected to the network

node apparatus managed by the communication company "Y", a
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domain name server 30-4 dedicated to the IP data network holds
information as to a one-to-one correspondence reiationship
among host names and IP addresses, which are applied to the
respective terminals.

With respect to the dependent type IP telephone sets 13-1,
13-3, and the analog telephone sets 18-1, 18-2, 18-5, which
are employed in the IP telephone hetwork connected to the
network node apparatus managed by the communication company
"X", a domain name server 31-1 dedicated to the IP telephoﬂe
network holds inform'at'ion as to a one-to-one cbrrespondénce
relationship among host names(telephone numbers) and IP
addresses, which are applied to the telephone sets. Also, with
respect to the dependent type IP telephone set 13-2 and the
analog telephone sets 18-3, 18-4, 18-6, which are employed in -
the IP telephone network.'connected to the network node
apparatus managed by the communication company "Y", a domain
name server 31-2 dedicated to the IP telephone network holds
ipformation as to a one-to-one correspondence relationship
among host names(telephone numbers) and IP addresses, .which
are applied to these telephone sets.

With respect to the dependent type IP voice/imége
apparatus 16-__1 and the independent type IP voice/image
apparatus 12-3, which are employed in the IP voice/image
network connected to the network node apparatus managed by the

communication company "X", a domain name server 32-1 dedicated
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to the vo:Lce_/ image network holds information as to a one-to-one
correspondence relationship among host names(numbers of IP
voice/image apparatus) and IP addresses, which are applied to
.. the IP volce/image apparatus. Also, with respect to the “--
dependent type IP voice/image apparatus 16-3 and 16-4 which
are employed in the IP voice/image network connected to the
network node apparatus managed by the communication company
"Y", a domain namé_-server 32-2 dedicated to the IP voice/image
_network holds information as to a oné-to-one correspondence
relationship among host names(numbers of IP voice/image
appa_rétus) and IP addresses, which are applied to the IP
voice/image apparatus.

With respect to the IP terminal 11-5 and the de_pendent
type IP voice/image apparatus 16-2, which are emplbyed in the
best effort network connected to the network node apparatus
managed by the communication company "X", a domain name servér
33-1 dedicated to the best effort network holds information-
as to a_one-to-one correspondence relationship among host names
and IP éddresses, which are applied to the terminals. Also,
with respect to the iP terminal 11-9, 11-10 and the dependent
type IP telephone set 13-4, which are employed in the best
effort network connected to the network node apparétus-managed
by the _communication company "Y", a domain name server 33-
2 dedicated to the best effort network holds information as

to a one-to-one correspondence relationship among host names
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and IP addresses, which are applied to the terminals.

Next, both a basic function of a media router and a basic
function of a gateway, which constitute the:major'elements of
‘the present invention, will now be described with reference
- to FIG. 21 and FIG. 22.

An SCN'terminal function 802-0, a cbnversion function
803-0 and a terminal function 804-0 contain thé functions owned
by the above-explained SCN terminal function 802, conversion
function 803 and terminal function 804, respectively. A vdice
signal and an image signal, which are entered from the analog_
telephone set 41-3 via the SCN line 40-1, are converted into
digital data signals in the SCN terminal function 802-0. In
the conversion function 803-0, a data format and a signal
transmissioﬁ/reception rule are convérted. In the -terminal
function 804-0, the converted digital data signal is converted
into an IP packet format which is transmitted to the IP
communication line 40-2. Also, a signal flow along a direction
opposite to the above-described signal flow direction will now
be explained. | | |

That is, an IP packet containing voice data and image
data, which is entered from the IP communication line 40-2,
is decoded into a digital data -fbrmat :l.nl the terminal function
804-0. In the conversion function 803-0, both the data format
and a signal transmission/reception rule are converted. The

converted digital data is further converted into a signal
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flowing through the SCN line in the SCN termin;l function 802-0.
Then, the signal is transmitted via the SCN line 40-1 to the
analog telephone set 41-3. An SCN interface 24-0 contains both
an SCN terminal function 802-0 and a conversion function 803-0.
Since an H323 termination unit 23-0 contains the terminal
function 804-0 and this terminal function 804-0 contains the
above-explained H323 termination function, the H323
termination unif: 23-0 can perform an interactive communication
‘through the terminal 41-2 and the communication 1ine 40-5. The
multimedia terminal 41-2 employed in the present invention
corresponds to an IP telephone set, an IP voice/image apparatus
and the like, which are designed in accordance with the.H323
specification.

A connection control unit 22—6 is connected via the
communication iine 40-2 to the H323 termination unit 23-0, and
via the line 40-3 toa roluter 20-0. The router 20-0 is connected
via the communication line 40-4 to a network node apparatus
41-4, and also via the communication line 40-6_1:0 an IP terminal
41-1. An IP packef 810 functioning as call control data flows
through the communication line 40-2, another IP packet 811
functioning as net data which constitutes voice flows through
the communicafion line 40-2, and another IP packet 812
functidn_ing as net data which constitutes an image itself flows
through the communication line 40-2. |

The call control data corresponds to a host name such
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as a telephone number and a personal computer. On the other _
hand, 1_:he IP packet 43 flowing through the communication line
40-3 may employ such a data format-that a host name is notified
to a DNS so as to obtain an inquiry response, namely a DNS
inquiry/response format, for' example, RFC 1996 (A Mechénism for
Prompt Notification of Zone Changes). A DNS inquiry/response
function 42 has such a function that the H323 format call
control data 810 is converi;ed into 1_:he DNS inquiry/response
format data 43, and the DNS is inquired to obtain an IP address
corresponding to a host name. It\ should be understood that
the IP packet 811 which constitutes the voice, and also the
IP packet 812 which constitutes the image itself will pass
through the connection control unit 42 in the transparent -
manner.

When the above-explained operations are summarized, the
telephone number entered from the analog telephone set 41-
3 is changed into the digital telephoné number by the SCN
interface 24-0, and then the digital telephone number is
inputted into the H323 termination unit 23-0. Otherwise, both
the telephoné number and the host name of the multimedia
terminal are entered as the H323 format type call control data
810 into fhe H323 termination unit 23;-0. The telephone number:
and th_e. host name of thel multimedia terminal are entered from
the H323 format type IP telephone set 41-2, and are designed

in accordance'with the H323 specification. Both the telephone

103



numbers correspond to the H323 format type _call control data
810 on the communication line 40-2, and the H323 format type
.call control data 810 are converted into the DNS

. iAnquiry/response format 43 via the connection control unit 22-0.
It should be understood that the call coﬁtrol data sent from
the IP terminal 41-1 originally employs the DNS
inquiry/response format 43 and need not use the function of
the connection control unit 22-0, the call control data is
directly connected to the router 20-0. In this case, the router
20-0 éollects both the communication lines 40-3 and 40-6, and
also penetrates the IP packet through the own router 20-0. It
should also be noted that the net data which constitutes the
voice and the image itself contained in the IP packets 811 and .
812 lmay pass through the connecfion control unit 22-0 without
being changed. The IP packets are transmitted/received via
the line 40-4 between the net node apparatus 41-4 and the router
20-0.

A concrete example of the DNS inquiry/response will now
be explained;. In the case that both a telephone number
"81-47-325-3897" and an IP address "192.1.2.3" are applied to
an IP telephone set, when the telephdne number. ”.81-47-325-
3897" is inquired to the domain name server DNS, the DNS
responds as the IP address "192.1.2.3". Alternatively, in
such a case that both a host name "hostl.dnamel.dname2.co. jp"

and an IP address "128.3.4.5" are applied to a personal computer
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corresponding to an IP terminal, when the host name
“hostl.dnamel.dnamez_.co.jp“ is inquired tb the DNS, this DNS
answers the IP address "128.3.4.5" of the personal computer.

Since an IP packet is transmitted/received among the IP
terminal 41-1, the multimedia terminal 41-2 and the analog
terminal 41-3, a communication can be established. In other
words, the IP terminal 41-1 transmits/receives the IP packet
with respect to the multimedia terminal 41-2 via thé router
20-0, the connection control unit 22-0, and the H323
termination unit 23-0, so that the mutual communication can
be established between the IP terminal 41-1 and the multimedia
terminal 41-2. Further, the IP terminal 41-1 may mutually
communicate with the analog telephone set 41-3 via the SCN
interface 24-0. Also, the multimedia terminal 41-2 may
mutually communicate with the analog telephone set 41-3 via
the H323 termination unit 23-0 and the SCN interface 24-0.
<<OPERATION OF MED.IA ROUTER> >

Operations of the media router 14-1 according to the
present invention will now be explained with reference to FIG.
23. The router 20-3 which constitutes one element of the media
router 14-1 owns the function of the router 20-0 shown in FIG.
21. A cbnnection control unit 22-1. of f’IG. 23 owns the fundtion-
of the connection control unit 22-0 shown in FIG. 21. Aﬁ-H323
termination unit 23-1 of FIG. 23 owns the function of the H323

termination unit 23-0 indicated in FIG. 21. An SCN interface
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24-1 of FIG. 23 owns the function of the SCN interface 24-
0 shown in FIG. 21.. Reference numeral 48-1 of FIG. 23 owns
a similar function as to the above-explained DNS. An RAS
mechanism 49-1 corresponds to such a mechanism capable of
registering/certificating a terminal into the media router
14-1, and also capable of manéging an internal condition of
the media router(for example, the internal components and their
uti'lization conditions are managed in a batch mode).

In this case, the registra_tion by the RAS mechanism 49-1
implies that the terminal is connected to t_he media router,
whereas the certification thereof implies' that the RAS
mechanism 49-1 confirms as to whether or not the terminal is
formally utilized in accordance with the connection permission
condition of the terminal. Reference numeral 50-1 shows an
information processing mechanism capable of executing an
information processing operation within the media router 14-1.
Reference numeral 51-1 shows an operation input/output unit
of the media ro_uter 14-1. As a consequence, the respective
func1':ions owned by thé connection controi unit 22-1, the H323
termination unit 23-1, and the SCN interface 24-1 employed in '
the media router 14-1 of FIG. 23 may be apparent from the
descriptions as to the connection control unit 22-0,- the H323 |
termination unit 23-0, and the SCN interface 24-0 indicated
in FIG. 21.

<{<COMMUNICATION CONNECTION CONTROL BETWEEN IP TERMINALS)>>
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Referring now to FIG. 23, FIG. 24, an_d FIG. 25 to FIG.
31, adescription will be made of a sequential process operation
that data stored in an IP packet 1s transmitted, or received
_ from the IP terminal 11-3 to the IP terminal 11-7. The.IP..
terminal 11-3 transmits such an IP packet 45-1 shown in FIG.
26 via a communication line 52-1 to a domain name server 48-1.
The .IP packet 45-1 stores thereinto the own address, namely
a transmission source IP address "All3"; an address of a domain
name server 48-1 employed in the medic router 14-1, naimely a
destination IP address ;'A481“; and a host name "IPT-11-7 name"
of the IP terminal 11-7 of the communication party. In this
case, the inquiry content shown in the IP packet 45-1, namely
"IPT-11-7 name" is stored in "inquiry portion" within the "DNS
inqﬁiry/response format" indicafed in FIG. 22.

The domain name server 48-1 checks the content of the
received IP packet 45-1, and inquires to a domain name server
30-1 dedicated to the IP data network via the communication
line 10-1 and the network node apparatus 8-2(Step ST10). When
the domain néme server 30-1 returns an IP packet containing
an IP address "Al17" which corresponds to the above-explained
host name "IPT-11-7 name” in a 1;1 correspondence to the domain
name server 48-1(Step ST11l), the domain name server 48-1
i‘eturns an IP packet 45-2 to the IP terminal 11-3. In the
above-explained sequential process operation, the network

node apparatus 8-2 checks as to whether or not the transmission
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source address "Al113" contained in the received IP packet 45-1
ié registered into an address administration table with
reference to the address administration table 44-1 of FIG. 25.
In this case, the address administration table. 44-1 indicates
that ah external IP address is "Al113" on a record of a second
row of the tébl_e from a top row, and a éommunication line
discrimination symbol "Line-10-1" is equal to such an IP packet
entered from the communication line 10-1. As a result, it can
be confirmed that the IP termilna.l- 11-3 is allowed/registered
S0 as to be communicatable through the network node apparatus.
In the case that the IP term:l.ﬁal is not registered in the address
administration table 44-1, the network node apparatus 8-2 can
discard the received IP packet 45-1. |
Next, in the case that the IP terminél 11-3 produces an
IP packet 45-3 wh:l.ch_ is transmitted to the IP terminal 11-
7 and then transmits the produced IP packet 45-3 via the router
20-3 to the network node apparatus 8-2, if this network node
apparatus 8-2 transfers the IP packet 45-3 to the internal unit
of the integrated IP transfer ﬁetwork 1, then the IP packet
45-3 passes through the.commu_nication lines and a plurality
of routers(namely, routers 19-1, 19-3, 21-1, 19-5 and’ 19-6)
employed' in the IP data network 3 of FIG. 20, and thereafter,
is reached to the network node apparatus 7-2. As a result,
the network node apparatus 7-2 sends out the received IP packet

45-3 to the communication line 10-5 shown in FIG. 24(Step ST12),
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the router 20-4 receives the IP packet 45-3, apd then, transfers
the IP packet via the communication line 52-2 to the IP terminal
11-7. When the IP terminal 11-7 which receives the IP packet
45-3 produces a returning IP packet 45-4, and then sends out
the returning IP packet 45-4 via the communication line to the
router 26-4, the refurning IP packet 45-4 is reached to the
network node apparatus 8-2 through the communication line
10-5(Step ST13), the network node apparatus 7-2, and the IP
data network 3 provided within the integrated IP transfer

| network 2. Then, such an IP packet 45-4 shown in FIG. 29 is
supplied_ via tfxe communication line 10-1_ to the IP terminal
11-3. Since the IP packet is transmitted/received between the
 IP terminal 11-3 and the IP terminal 11-7 in the above-explained
sequentiai process operation, the communication cari be
established.

It should be understood that the domain name server 48-1
employed in the med'j.a- router méy be removed frorﬁ the media .
router 14-1 in the above-explained communication sequential
operat:_i.on from the IPl términal. In j:his alternative case, the
IP .terminal 11-3 transmits the IP packet 45-5 to the dbmain
name server 30-1. The IP packet 45-5 stores thereinto the
transmission source IP address "All3", tpe‘ IP address "A301"
of the domain name server 30?1 dedicated to the IP data network,
and the host name "IPT-11-7 name" of the IP terminal 11-7 of

the communication pari:y. The domain name server 30-1 returns
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'such an IP packet 45-6 containing an IP édd_ress "Al17" which
corresponds to the host name "IPT-11-7 name"” in a 1-to-1
correspondence manner. It should also be noted that the
technic.é-l method capable of directly accessing the domain name
server 30-1 except fpr the domain name server 48-1 provided
in the media router may be realized by way of the known technical
method related to the domain name server.

When the above-exp._lained process operation defined at
the Step ST11l is accomplished, both the IP terminals 11-3 and
11-7 are brought into such a preparation condition that the
communication is commenced. Under this preparation condition,
when the network node apparatus 8-2 detects bbth the IP packets
45-2 and 45-6, a record of communications established between
the IP terminals may be saved/ f:ecorded within the network node
apparatus 8-2 in combination with this time instant, if
necessary. In other words, a record of communications mode
between the IP terminal 11-3 and the IP terminal 11-7 may be
saved/recorded.
<<COMMUNICATION CONNECTION CONTROL BETWEEN DEPENDENT TYPE IP
TEﬁEPHONE SETS>> |

Next, a description will now be made of a sequential

operation in which while a telephone number is dialed, a

telephone communication is carried out from the dependent type.

IP telephone set 13-1 to the dependent type IP telephone set

13-2. 1In this example, a "dependen't type IP telephone set"”
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indicates such.an IP telephone set which is connected to the
media routers 14-1, 14-2 and the like so as to establish a
telephone dommunication, whereas an "independent type IP
ltelephone set” indicates the IP telephone sets 12=1-and 12-2
shown in FIG. 20, which are not connected to the media router,
but are directly connected to the network node apparatus. This
communibation sequence will be explained later.
| The dependent type IP telephone set 13-1 of FIG. 23 is

connected via the communication line 53-1 to the H323
termination unit 23-1, and the dependent type IP telephone 13-2
of FIG. 24 is connected'via the communication line 53-2 to the
H323 termination unit 23-2.

| When the handset of the depepdent type IP telephon_e 13-1
is took up (off hook), such an IP packet 46-1 shown-in FIG.
32, which notifies a telephone call, is sent to the
communication line 53-1 indicated in FIG. 23(Step ST20 of FIG.
23). Then, the H323.termination unit 23-1 detects that the
telephone call is éntered from the communication line 53-1,
and returns an IP packet 46-2 in order to confirm the telephone
call(Step ST21). 1In this case, symbol "CTL-Info-1" described
in a payioad(data.field) of the IP packet 46-1 correspdhds to
call control information, whereas symbol "CTL-Info-2"
describgd in a payload of the IP packet 46-2 corresponds to
call confirmation information.

Next, when the user of the dependent type IP telephone
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set 13-1 dials a teleph_one numbei‘ of the dependent type IP
telephone set 13;2 as the communication countej:' party. such
an IP packet 46-3 having, for example, the call control data
format defined by H.225 is produced within the dependent type
IP telephone setl 13-1. The IP packet 46-3 contains a telephone
number("Tel-13-2 name") of the communication counter party,
the telephone number of the dependent type IP telephone set
13-1, and the IP address. The IP packet 46-3 is transmitted
via the communication line 53-1 to the H323 termination unit
23-1. A conditior; as to whether or not both the telephone
number of the dependent type IP telephone 13-1 and the IP
address are contained in the IP pé.cket 46-3 may be optionally
seleqted. The H323 termination unit 23-1 receives the IP
packet 46-3 from the communication line 53-1 to retrieve
records contained in é media router state table 100-1 shown
in FIG. 47.

Then, the H323 termination unit 23-1 detects a line
id_ent_ifier indicative of the communication line 53-1, namely,
a record of a first row of the media router state table 100-1
£rom a top row, i.e., "53-1". Also, the H323 termination unit
| 23?1 reads out a telephone number "81-3-1234-5679" and an IP
address "32.3.53.1" of the dependent type IP teiephone set 13-1,
whiéh are described in the detecfed record. Also, when both
the IP address and the telephone number are not contained in

the IP packet 46-3, the H323 termination unit 23-1 may set the
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values described in the media router state table to the IP
packet 46-3. Alternatively, even when the information related
to the IP address and the teiephone number is written, if fhe-
above values are not.made coincident with the above-described
IPpacket/telephonenumber,thenfheH323terminationunit23-1
discards the IP packet 46-3 as an error process. In this case,
a concrete numeral value of the IP address "Al31" of the
dependent type IP telephone set 13-1 is selected to bé
"32.3{53.1"(Step ST22).

Next, the H323 termination unit 23-1 transmits an IP
packet 46-4 to a domain name server 48-1 employed inside the
media router 14-1 of FIG. 23(Step ST23). The IP packet 46-4
stores thereinto the address of the dependent type IP telephone
Set 13-1, naﬁely'a transmission source IP address "Al31"; the
address of the domain name server 48-1, namely a destination
IP addre#s "A481"; and a telephone number "Tel-13-2 name" of
a communication counter pa;ty. The domain name server 48-
'l checks the content.of the received IP packet 46-4, and
subsequently, transmits an IP packet 46-5 via the corﬁmunication
line 10-1 and the network node apparatus 8-2 to the domain name
server 31-1 dedigated to the IP telephone network(Step §T24).
When the domain name server 31-1 dedicated to the IP telephone
network returns such an IP packet to the domain name server
48-1(Step ST25), the domain name sefver 48-1 returns an IP

packet 46-6 to the H323 termination unit 23-1. The above-
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explained returned IP packet contains an IP address "Al32"
which corresponds to the host name "Tel-13-2 name"™ in a 1-
to-1 correspondence m&nner.'

‘Next, when the H323 termination unit 23-1 produces an
IP packet 46-7 which is sent to the H323 termination unit 23-2,
and then transmifs the produCed IP packet 46-7 via the router
20-3 to the network node apparatus 8-2(Step ST26), the network
node apparatus 8-2 transfers the received IP packet 46-7 to
the internal arrangement of the integrated IP tra:nsféf ﬁetwork
2 shown in FIG. 20. Thus, the IP packet 46-7 passes through
the routers 19-8, 19-9, 21-2, 19-11 and 19-13 provided inside
the IP telephone network 4, and then ié reached to the netv}ork
node apparatus 7-2. As a result, the network node apparatus
7-2 sends out the received IP packet 46-7 to the communication
line.10-5, and the H323 termination unit 23-2 receives the IP
packef 46-7 via the roiuter 20-4. The H323 termination unit
23-3 interprets the IP packet 46-7 as a telephone call, and
thus executes the below-mentidned two procedure operations.
As a first procedure operation, the H323 termination unit 23-2
produces a returning IP packet 46-8 and then returns the IP
packet 46-8_ to the router 20-4. As a second procedure operation,
the H323 termination unit 23-2 transfers the IP packet 46-
7 via the communicatiqn line 53-2 shown in FIG. 24 to the
dependent type IP telephone set 13-2.

Referring now to FIG. 24, the following operation is
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made: The IP packet 46-8 produced in the first procedure is
transmitted via the communication line 10-5(Step ST27), the
network node apparatus 7-2, and the IP telephone network 4 to
the network node apparatus 8-2, and then is reached via the
communication line 10-1 to the router 20-3 and also via the
H323 fermination unit 23-1 to the dependent'type IP telephone
set 13-1, respectively. The dependent type IP telephone 13-1
" interprets that the communication counter party is being called
by receiving the IP packe£ 46-8. |
Because of the second procedure, the dependent type IP
telephone 13-2 produces a telephone call sound by receiving
the IP packet 46-7 . The user of the dependent type IP telephone
set 13-2 hears the telephone call sound, and then takes up the
handset of the dependent type IP telephone set 13-2(off hoék) .
As a result, the depéndent type IP telephbne set 13-2 produces
an IP packet 46-9 to be sent out to the line 53-2(Step ST28),
and the H323 termination unit 23-2 receives the IP packet 46-9.
- Then, the IP packet 46-9 is supplied via the network node
apparatus 7-2 and the IP telephone network 4 to the network
node apparatus 8-2, and is reached via the communication line
10-1 to the router 20-3, and also via the H323 terminatidn unit
23-1 to the dependent type IP telephone set 13-1. -.As a result,
the user of the dependent type IP telephone set 13-1 may be
informed that the telephone commﬁnication counter party takes

up the handset of the dependent type IP telephone set 13-2.
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The above-described Step ST28 corresponds to such a
procedure that information of a response is transferred, namely,
the IP packet 46-9 is transferred which notifies such a fact
that the telephone communication is commenced between the
dependent type IP telephone set 13-1 and the dependent type
IP telephone set 13-2. When the network node apparatus 7-
2 and 8-2 detect the IP packet 46-9, a record of the commencement
of the telephone communication may be saved in a charge record
file. In other words, such a fact that the teiephone
communication 1is conimenced between the dependent type IP
telephoné sets 13-1 and 13-2 is saved in the charge record file.
Namely, this charge. record file stores thereinto a portion of
the contents of the IP packet 46,-9'set into the network node
apparatus, for example, a transmission source IP address, a
destination IP address, a transmission source port number, a
destination port number and detection time instants thereof.

When the user of the dependent type IP telephone set 13-1

starts his telephone conversation, the dependent type IP

telephone set 1.3-1 produces an IP packet 46-10 cdntaining

digitalized vdice(speech), and transmits the IP packet 46-
10 to the cotmminication line 53-1(Step ST29). The voice packet
46-10 is supplied to the dependent type IP telephone sét 13;2
via the H323 control unit 23-1; the router 20-3; the network
node apparatus 8-2; the routers 19-8, 19-9, 21-2, 19-11 and

19-13; the network node apparatus 7-2; the router 20-4; and
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the H323 termination unit 23-2. The voice of the user of the
dependent type IP telephone set 13-2 is stored in an IP packet

46-11 in a digital form. The voice packet is supplied to the

" dependent type IP telephone set 13-1 along a direction opposite

to the above-explained packet flow direction(Step ST30),
namely, is supplied via the H323 controi unit 23-2; the router
20-4; the network node apparatus 7-2; the routers 19-13, 1.9-11,
21-2, 19-9 and 19-8; the network node apparatus 8-2; the router
20-3; and the H323 termination unit 23-1. |
When the user of the dependent type IP telephone set 13-1
puts on{hangs up) the handset thereof in order to finish the
telephone communication, the dependent type IP telephone sét

13-1 produces an IP packet 46-12 which indicates that the

felephone communication is ended, and then sends out the IP

packet 46-12 to the communidat:l.on line 53~1(Step ST31). The
IP packet 46-12 is supplied to the dependent type IP telephone

set 13-2 via the H323 control unit 23-1; the router 20-3; the

network node apparatus 8-2; the routers 19-8, 19-9, 21-2, 19-11,

and 19-13; the network node appairatus 7-2;: the router 20-4;
and the H323 termination unit 23-2. The user of the dependent
i:ype IP telephone set’ 13-2 may know such a fact that the

telephone comunicétiori 1s ended, and then, when the user puts
on 'the handset of the dependent type felephone set 13-2, an
IP packet 46-13 is produced. The produced IP packet 46-13 is

supplied along a direction opposite to the above-explained
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packet flow direction, namely, is supplied to the H323 control
unit 23-2; the router 20-4; the network node apparatus 7-2;
the routers 19-13, 19-11, 21-2, 19-9 and 19-8; the network node
apparatus 8-2; the router 20-3; and the H323 termination unit
23-1(Step ST32). -

The-above-described Step ST32 corresponds to suéh a
procedure that confirmation information of a call interrupt
_is transferred, namely, the IP packet 46-13 is transferred
which notifies suc_:h a fact that the telephone communicatioh
is ended between the dependent type IP telephone set 13-1 and
the dependent type IP telephone set 13-2. When both the network

node apparatus 7-2 and 8-2 detect the IP packet 46-13, a record

of the completion of the telephone communication may be saved

_in the charge record £file. In other words, such a fact that

the telephone communication is ended between the dependent type -

.IP telephone sets 13-1 and 13-2 is saved in the charge_record
file. Namely, this charge record.file stores thereinto a
portion of the contents of the IP packet 46-13 set into the
network node apéaratus, for example, a transmission source IP
address, a destination IP addfess, a transmission source port
nﬁmber,.a destination port number and detection time instant
thereof.

Since both the dependent type IP telephone set 13-1 and
the dependent type IP telephone set 13-2 transmit and also

receive the IP packets in accordance with the above-explained
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procedures, the teléphone communications can be established.

In the above-described communication procedures, while
the domain name ssrver 48-1 contained in the media router may
be removed from the media router 14-1, the above.-explained S.eps
ST23 to ST25 may be replaced by the below-mentioned Steps ST23x
and ST25x. In other words, the H323 termination unit 23-1
transmits an IP packet 46-14 via the communication line 10-1
and the network node apparatus 8-2 to the domain name server
31-1 dedicated.to the IP telephone network(Step ST23x). The
IP packet 46-14 stores thereinto the address of the dependent
type IP telebhone set 13-1, namely tile transmission source IP
address "Al131"; the address of the domain name server 31-1
dedicated to the IP telephone network, namely the destination
IP address "A3il"; and the telephone number of the
communication counter party "Tel-13-2 name". The domain name
servér 31-1 returns another IP packet 46-15 to the H323
termination unit 23-1(Step STZSx).. The IP packét 46-15
cqntains the IP address "Al32" which corresponds ts the
telephone number of the communication counter party "Tel-13-2
name" in a 1-to-1 'correspondence mannef.

In_the above-explained proced_ui‘es defined from thé Steps

ST23 to the Step ST25, or by both the Step ST23x and the Step

-ST25x%x, the network node apparatus 8-2 may confirm that the

dependent type IP telephone set 13-1 is allowed to be

communicated from the communication line 10-1 via the network
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node' apparatus 8-2 by checking as to whether or not the '

combination between the transmission source address "A481"
contained in the IP packet 46-5 received via the communication
line 10-1 and the communication line identification symbol
"Line-10-1" similarly i:'eceive'd is registered in the address
management table 44-1(refer to FIG. 255 ., or by checking as to
whether or not the combination between the transmission source
address "Al31" contained in the IP packet 46-.14 received via

the communication line 10-1 and the communication line

-identification symbol "Line-10-1" similarly received is

registered in the address management table 44-1(refer to FIG.
25).
<<COMMUNICATION CONNECTION CONTROL BETWEEN INDEPENDENT TYPE
IP TELEPHONE SETSS)

Since the dependent type‘ IP telephone set 13-1 of FIG.
23 contains the termination function of the H323 termination
unif 23-1, this dependent type IP telephone set 13-1 may be
formed with _the connect_ion control unit 22-1 in an integral
form. Because of this reason, a dependent type IP telephone
set 13-11 provided inside such an independent type IP telephone
sef 12-1 shown in FIG. 48 is directly connected via &
communication line to a connection control unit 22-11. A

communication line 10-4 is de'rived from the connection control

unit 22-11, and then is connected to the network node apparatus

8-4 of FIG. 20. Both the independent type IP telephone set
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12-1 and an independent type IP telephone set 12-2 can carry

out a telephone communication by transmitt;tng/receiving an IP
packet. This 'co_mmunication procedure is similar to that
defined from the Step ST20 to the Step ST32, in which the
above-described dependent type IP telephone sets 13-1 and 13-2
perform the telephone communication by transmitting/receiving
the IP packets. However, there is a first different point.
That is, since the domain name server 48-1 :I_.nside the media
router 14-1 is not présent, both the Step ST23 and the Steps
ST24 may be regarded és an integrated steps without passing
through the domain nahte server 48-1. _As a second different

point, since the H323 termination units 23-1 and 23-2 are not

present, the portions of the H323 termination units 23-1 and

23-2 are required to be rep_laced by such a communication line
through which the IP packets may pass. |
<(COWUNICATI_0N BETWEEN TWO DEPENDENT TYPE IP VOICE/IMAGE
APPARATUS>> .

Since an IP packet is trarnsmitted, or received from the
dependent type IP voicé/image(audio/visual)' apparatus 16-1 to

the dependent type IP voice/image(éudio/visual) apparatus

16-3, a host name for identifying an apparatus can be realized

by a voice/image communication for transmitting/receiving an
IP packet. The communication procedure is similar to that
defined from the Step ST20 to the Step ST32 in which both the

dependent type IP telephone set 13-1 and the dependent type
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IP telephone set 13-2 use the domain name server 31-1 dedicated
to the IP telephone network. As a technical different point,
while the domain name server 32-1 dedicated to the IP
voice/image-network of FIG. 24 is employed without using the
domain name server 31-1 dedicated to the IP telephone network,
a process operation of a Step ST44 is executed instead of the
Step ST24, and also a process operation of a Step ST45 is
executed instead of the Step ST25.

The dependent type IP voice/image apparatus 16-1
inquires the domain name server 32-1 dedicated to the IP image
inside the IP transfer network as to the host name of the
dependent type IP voice/image apparatus 16-2 fo thereby acquire
an IP address of the dependent type IP voice/image apparatus
16-2. Next, since the voice/image data is transmitted from
the dependent type IP voice/image apparatus 16-1 to the
dependent type IP voice/image apparatus 16-2, the voice/image
communication for transmitting/receiving the voice/ image data
can be carried out between the dependent type IP voice/image
apparatus 16-1 and the dependent type IP voice/image apparatus
16-2. |
<{COMMUNICATION BETWEEN INDEPENDENT TYPE IP VOICE/IMXGE
APPARATUS AND DEPENDEN.'Il TYPE IP VOICE/ IMAGE APPARATUS>>

Since the dependent type IP volce/image apparatus 16-1
shown in FIG. 23 contains the termination function of the H323

termination unit 23-1, this dependent type IP voice/image
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apparatus 16-1 may be formed with the connection control unit
22-1 in an integral form. Because of this reason, a dependent
type IP voice/image apparatus 16-12.provided inside such an
independent type IP voice/image apparatus 12-3 shown in FIG.
49 is directly connected via a communication line to a
connection control unit 22-12. A communication line 10-9 is
derived from the connection control unit 22-12, and then is
connected to the network node appanatus 8-4 of FIG. 20.

Both the independent type IP voice/image apparatus 12-3
and the dependent type IP voice/image apparatus 16-3 can
execute a voice/image communication for
transmitting/receiving an IP packet. The communication
procedure thereof _:I.s similar to the process operations defined
from the Step ST20 to the Steps ST32, in which both the dependent
fype IP voice/image apparatus 16-1 and the dependent type IP
voice/image apparatus 16-3 use the domain name server 32-1
dedicated to the IP voice/image network 5-1 so as to
.transmit/receive the IP packet, S0 that the voice/image
communication is carried out. As a technical different point,
since the domain name sefver 48-1 witnin the media router 14-1
is not present, both the Step ST23 and the Step ST24 are recorded
as an integrated step, without passing through the domain name
server 48-1.

By connecting the independent type IP voice/image

apparatus 16-4 with the network node apparatus 7-4, the
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voice/image communiéation to transmit/receive the IP packet
is carried out between the independent type IP voice/image
apparatus12-3andheihdependentfypeIPvnice/imageapparatus
- 16-4 via the network node apparatus 8-4, the IP voice/image -
network 5-1 and the network node apparatus 7-4. |

~ Assuming now that the independent type IP voice/image
apparatus 12-3 is regarded as a sales means of a
voice(sound)/image goods selling firm for selling voice/image
goods, and also both the dependent type IP voice/image
apparatus 16-3 and the independent type IP voice/im#ge
apparatus 16-4 are regarded as a purchase means of a
voice(sound)/image goods purchaéer, such a virtual market can
be realized through which the voice/image goods can be
distributed with employment of the iP iransfer network. A
purchaser may order volce/image goods to a sales firm by using
a voice/image slip. énd thus, the saleé firm can send digital
voice/image goods.
_<<COMMUNICATION AMONG ANALOG TELEPHONE SETS>)>

Referring now to FIG. 20, FIG. 23, FiG. 24, and FIG. 50

to FIG. 64, a descriptionwill be madé of a sequential operation
in which while a telephone number is dialed, a telepﬁone
communication is established from one normal teie_phone set to
another normal telephone set, not an IP telephone set, namely
from one analog télephone set 18-1 to another analog telephone

set 18-3.
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The analog telephone set 18-1 of FIG. 23 is connected
via a communication line 55-1 to the SCN interface 24-1, and
the analog telephone set 18-3_of FIG. 24 is connected via a
communication line 55-2 to the'SCNﬂinterface 24-2. When the
handset of the analog telephone 18-1 is taken up{(off hook),
a telephone calling analog signal is sent out via the
communicétion line 55-1 to the SCN interface 24-1, and then
this SCN interface 24-1 converts the received analog calling
signal into digital-format calling data. Next, the SCN
interface 24-1 converts the transmission/reception rule of the
digital calling data, and produces such a digital data 47-
1 shown iﬁ FIG. 50 which notifies a telephone call. The digital
data 47-1 is inputted to the H323 termination unit 23-1(Step
ST60 of FIG. 23). The H323.termination unit 23-1 returns
digital data 47-2 of FIG. 51 used to confirm the telephone call
to the SCN interface 24-1(Step ST61). In this case, symbol
"CTL-Info-1" contained in the digital data 47-1 indicates call
cont;r_ol informatiqn, and symbol "CTL-Info-Z“ contained in the
digital data 47-2 shows call confirmation information.

Next, when a user of the analog telephone set 18-1 dials
a telephone number of the analog telephone set 18-3 as a
communication counter party, the analog telephone set 18-1
sénds out a cali setting analog signal to the communication -
line 55-1, and the SCN interface 23-1 produces a data block

47-3 of FIG. 52" for notifying the telephone number by using

125



the "call setting" analog signal to send out the data block
47-3 to the H323 termination ﬁnit 23-1. In this case, the H323
termination unit 23-1 i‘etrieves records contained in a media
router state table 100-1-of FIG. 47 so as to detect a line
identifier indicative of the communication line 55-1, a record
on a third row of the media router state table 100-1 from a
top row, namely "55-1". Next, the H323 termination unit 23-1
reads a' telephone number "81-47-325-3887" of the analog
teléphone set 18-1 and an IP addresé "20.0.55.1", which are
described in the record. In this case, a concrete numeral value
of the IP address "Al81" of the analog telephone set 18-1 is
selected to be. "20.0.55.1"(Step ST62). |

Next, the H323 termination unit 23-1 produces an IP
packet 47-4 of FIG. 53, and then transmits the produced IP
packet 47-4 to the domain name server 48-1(Step ST63). This
IP packet 47-4 stores thereinto an address which is virtually
applied to the énalog teléphone set 18-1, namely a transmission
source IP address "Al181"; an address of the domain name server
48-1 provided inside the media router, namely a destination
IP addréss "A481"; and a telephone number "Tel-18-3 name" of
a cohununication counter party. The domain name server 48-
1 chécks the content of the received IP packet 47-4, and'.
subsequently, transmits an IP packet 47-5 via the communication
line 10~1 and the network node apparatus 8-2 to the domain name

server 31-1 dedicated to the IP telephone network(Step ST64).
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When the domain name server 31-1 dedicated to the IP telephone
network returns such an IP packet 47-6 to the domain name server

48-1(Step ST65), the domain name server 48-1 returns an IP

- packet 47-6 to the H323 termination unit 23-1. The above-

explained_ returned IP packet 47-6 contains an IP address "A183"
which corresponds to the host name "Tel-13-3 name” in a 1-
to-1 correspondence manner.

Next, when the H323 termination unit 23-1 pi‘oduces an
IP packet 47-7 which is sent to the H323 termination unit 23-2,
axid then transmits the produced IP packet 47-7 via the router
20-3 to t_he network node apparatus 8-2(Step ST66), the network
node apparatus 8-2 transfers the received IP packet 47-7 to
the internal arrangement of the integrated IP transfer network
2 shown in FIG. 20. Thus, the IP packet 47-7 passes through

the routers 19-8, 19-9, 21-2, 19-11 and 19-13 provided inside

‘the IP telephone network 4, and then is reached to the network

node apparatus 7-2. As a result, the network node apparatus

7-2 sends out the received IP packet 47-7 to.the communication

line 10-5, and the H323 termination unit 23-2 receives the IP

'packet 47-7 via the router 20-4. The H323 termination unit

23-2 interprets the IP packet 47-7 as a telephone call, and

thus executés the below-mentioned two procedure operations.
As a first procedure operation, the H323 termination unit 23-2
produces a returning IP packet 47-8 and then returns the IP

packet 47-8 to the router 20-4. Also, since the analog
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telephone set 18-3 receives the IP packet 47-7, this analog
telephone set 18-3 produces a calling bell sound. As a second .
procedure operation, the H323 termination unit 23-2 transfers
the IP packet 47-7 via the SCN interface 24-2 to the analog
telephone 18-3. |

Referring now to FIGﬂ 24, the following operation is
made: The IP packet 47-8.pr6duced in the first procedure is
trénsmitted via the communication line 10-5(Step ST67), the
network node apparatus 7-2, and the IP felephone network 4 to
the nefWork node apparatus 8-2, and then is reached via the
communication line 10-1 tb the router 20-3 and also-via the
H323 termination unit 23-1 and the SCN interface 24-1 to the
analqg telephone set 18-1. The analog telephone set 18-1
interprets that the communication counter party is being calied
by receiving the IP packet 47-8.

Because of the second‘procedure, the user of the analog
telephone set 18-3 hears the telephone call sound, and then
takes up the handset of the analog telephone set 18-3(off ho_ok) .
As a result, the H325 termination unit 23-2 produces an IP
packet 47-9(Step ST68). The H323 termination'ﬁnit 23-2 sends
out the IP packet 47-9 to the router 20-4. Then, the IP i.)acket
47-9 is supplied via the network node apparatus 7-2 and the
Ip teléphone_network 4 to the network node apparatus 8-2, and
is reached via the communication line 10-1 to the router 20-3,

and also via the H323 termination unit 23-1 and the SCN
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interface 24-1 to the analog telephone set 18-1. As a result,
the user of the analog telephone set 18-1 may be informed as
sound for notifying that the telephone communication counter
party takes up the handset of the analog telephone set 18-
3.. This sound is to confirm a call setting operation.

The above-described Step ST68 corresponds to such a
procedure that information of a call setting confirmation is
tﬁansferre_d, namely, the_ IP packet 47-9 is transferred which
notifies such a fact that the telephone communication is
commenced between the analog telephone set 18-1 and the analog
telephone set 18-3. When b_oth the network node apparatus 7-2
and 8-2 detect the IP packet 47-9, a record of the commencemeni:
of the teiephone communication may be saved in a charge record
file. In other words, such a fact that the telephoﬁe
communication is commehced between the ahalog telephone sets
18-1 and 1.8-3 is saved in the charge record file. Namely, this
charge record file stores thereinto a portion of the contents
of the IP packet 47-9 set into the network node apparatus, for
example, a transmission source IP address, a destination IP
address, a transmission source port number, a destination port
number and detection time instants thereof. ’

When the user of the analog telephone set 18-1 commences
a telephone conversation of a telephone communication, the
voice(speech) signal is transferred via the communication line

55-1 to the SCN interface 24-1, and is converted into a digital
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volce signal. Next, the H323 termination unit 23-1 produces
such an IP packet 47-10 containing the digitalized voice, and
then sends out the produced IP packet 47-10 to the communication
line 10-1(Step ST69). The voice packet 47-10 is supplied to -
the analog telephone set 18-3 via the H323 control unit 23-1;
the router 20-3: the hetwork node apparatus 8-2; the routers
19-8, 19-9, 21-2, 19-11 and 19-13; the network node apparatus
7-2; the router 20-4; and the H323 termination unit 23-2. The
voice of the user of the analog telephone set 18-3 is supplied
to the analog telephone set 18-1 along a direction opposite
to the above-explained packet flow direction(Step ST70),
namely, is supplied via the H323 control unit 23-2; the router
20-4; the network node apparatus 7-2; the routers 19-13, 19-11,
21-2, 19-9 and 19-8; the network node aﬁparatus 8-2; the router
20-3; and the H323 termination unit 23-1.

When the user of the analog telephone set 18-1 puts on
the handset in order to accomplish the telephone conversation,
the analog telephone set 18-1 sends out a call interrupt signal
to the communication line 55-1. The call interrupt signal
indicates the completion of the telephone communication. The
SCN interface 24-1 converts the call interrupt signal into a
digital data format. Next, the H323 termination unit 23-1
produces an IP packet 47-12 for indicating that the telephone
communication is ended, and then sends to the IP packet 47-12

to the communication 1line 10-1(Step ST71). The IP packet 47-12
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is supplied to thé analog telephone set 18-3 via the H323
control unit 23-1; the router 20-3; the network node apparatus
8-2; the routers 19-8, 19-9, 21-2, 19-11 and 19-13; the network
node apparatus 7-2; the router 20-4; and the H323 termination
unit 23-2. The user of the analog felephone set 18-3 may know
such a fact that the telephone communication is ended, and fhen,
when the user puts on the handset of the "a'nalog telephone set
18-3, an IP packet 47-13 is produced. The produced IP packet
47.—13 is supplied along a direction opposite to the above-
explained packet flow direction(Step ST72), namely, is
supplied via the H323 control unit 23-2; the router 20-4; the
network node apparatus 7-2; the routers 19-13, 19-11, 21-2,
19-9 and 19-8; the network node apparatus 8-2; the router 20-3;
and the H323 termination unit 23-1.

The above-described Step ST72 corresponds to such a-
procedure that formatioh for confirming a call interrtipt is
transferred, namely, the Ii’ packet 47-13 is transferred which
notifies such a fact that the telephone communication is ended
_be.tween the analog telephone set 18-1 and the analog telephone
set 18-3. When both the nétwor’k node apparatus 7-2 and 8-
2 detect the IP packet 47-13, a record of the completfion of
the telephone communication may be saved in a charge record
file. In other words, such a fact that the telephone |
communic'atiqn is completed between the analog telephone sei:s

18-1 and 18-3 is saved in the charge record file. Namely, the
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chargé record file stores thereinto a portion of the contents
of the IP packet 47-13 set into the network node apparatus,
for example, a transmission source IP address, a destination
IP address, a transmission source port number, a destination

port number and detection time instants thereof.

Sihce both the anélog telephone set 18-1 and the analog
telephone set 18-3 transmit and also receive the IP packets
in accordance with the above-explained procedures, the
telephone communications can be established.

In thé above-described communication procedures, ﬁhile
the domain name server 48-1 contained in the media router may
be removed from the media router 14-1, the'above-explained
Steps ST63 to ST65 may be replaced by the below-mentioned Steps
ST63x and ST65x. In other wdrds, the H323 termination unit
23-1 transmits an IP packet 47-14 via the communication'line
10-1 and the network node épparatus 8-2 to the domain name
server 31-1 dedicated to the IP telephone network(Step ST63x).
The IP packet 47-14 stores thereinto the address of the analog
telephone set 18-1, namely the transmission source IP address
"Al181"; the.address of the domain name server 31-1 dedidated
to i:he IP telephone network, namely the destination IP address
"A311"; and the telephone number of the communication counter
pa:ty "Tel-18-3 name”". The domain name server 31-1 returns
another IP packet 47-15 to the H323 termination unit 23-1(Step

ST65x). The IP packet 47-15 contains the IP address "A1l83"
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which corresponds to the telephone number of the communication
counter party "Tel-18-3 name” in a 1l-to-1 correspondence

manner.

In the above-explained procedures defined from the Step

ST63 to the Step ST65, lor by both the Step ST63x and the Step
ST65x, the network node apparatus 8-2 may con.firm that the
analog telephone set 18-1 is allowed to be communicated from
the communication line 10-1 via the network node apparatus 8-2
" by checking as to whether or not the.combination between the
transmission source address "A481" contained in the IP packet
47-5 feceived via the communication line 10-1 émd the
communication line identification symbol "Line-10-1"
similarly received is registered in the address administration
table 44-1(refer to FIG. 25), or by checking as to whether or
not the combination between the transmission s.ource address
"A181" contained in the IP packet 47-14 received via the
communication line 10-1 and the communication line
identification s’ymboll "Line-10-1" similarly rece:_i.'ved is
registered in the address adrﬁiﬁistration table 44-1(refer to
FIG. 25).
<{<IP DATA SERVICE OPERATION/MANAGEMENT SERVER)>)> ’

The IP data service operation/management server 35-1
managed by the communication company "X" acquires the IP
terminal-to-terminal communication record which is formed by

the network node apparatus at the Step ST11 in such a manner
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that the IP data service operation/management server 35-1
.periodically, or tempqrarily transmits/receives an inquiry IP
packet with respect to both the network node apparatus 8-2 aﬁd
8-4. Also, the IP data service operation/management server
35-1 checks as to whether or not the internal resources of the
IP data network managed by the communicatioh company "X" are
operated under normal éondition by using such a means for
transmitting/receiving an ICMP packet(namely, failure

. management). These internal resources are, for instance, the
routers 19-1, 19-2, 19-3; the domain name servers 30-1 and 30-2
dedicated to the IP data network; and the cémmunication lines
among..thé'routers. Also, the IP data service

operation/management server 35-1 monitors as to whether or not

the congestion of the IP packets within the IP data network

is excessively iﬁcreased(namely, communication quality
control) in order that the IP data network of the communication
company "X" may be operated/managed in a batch mode.
Similarly, the IP data service operation/management
server 35-2 managed by the communication company "Y" acquire.s
the above-explained IP te’rminai-to—terminal communication-
record in such a manner that the IP data service ’
operation/management server 35-2 periodically, or temporarily
transmitS/receives an inquiry IP packet with respect to both

the network node apparatus 7-2 and 7-4. Also, the IP data

service operation/management server 35-2 operates/manages the
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failure management and the communication quality of the IP data
network of the communication company "Y" in a batch manner.
It should be understood that both the IP data service
operation/management serve_rs- 35-1 and 35-2 may be subdivided
into an IP data service server which exclusively manages the
IP data'services, and also an IP data network
operation/management server which exclusively manages the
resources of the IP data network.
- {<IP TELEPHONE SERVICE OPERATION/MANAGEMENT SERVER))

The IP telephone service operation/management server
36-1 managed by the communication company "X" acquires the
above-explained telephone communication starting.'rec_ord and .
also telephone communication end record in such a manner that -
the IP telephone service operation/management server 36-1
periodically, or temporarily transmits/receives an inquiry IP
packet with respect to both the network node apparatus 8-2 and
8-4. Also, the IP telephone service operation/management
server 36-1 checks as to whethgr or not the internal resources
of the IP telephone network managed by the domm,unication
company "X" are opera_lted under normal condition by using such
a means for transmitting/recéiving an ICMP packet(narﬁely,
faiJ.ure management). These internal resources are, for
instance, the routers 19-8, 19-9, 19-10; the domain name server
31-1 dedicated to the IP telephone network, and the

communication lines among the routers. Also, the IP telephone
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service operation/management server 36-1 monitors as to
whgther or not the congestion of the IP packets within the IP
telephone network is excessively increased(namely,
communication quality cbritrol) in order that the IP telephone
network of the communication company "X" may be
opefated/managed in a batch mode.

Similarly, the IP telephone service
operation/management server 36-2 managed by the communication
company "Y" acquires the above-explained telephone.
communication starting recor& and telephone communication e.nd
record in such a manner that the IP telephdne service
operatio‘n)management server 36-2 periodically, or temporarily
transmits/receives an inquiry IP pb.c_:ket with respect to both
the network node apparatus 7-2 and 7-4. Also, the IP telephone
service operat.ion/management. server 36-2 operates/manages the
fallure management and the communication quality of the IP
telephone network of the communication dompany "Y" in a 'batch
manner.

It should also be noted that the fecord about the
-telephone communication commencément defined at the Steps ST28
and ST68, and the record about the end of the telephéne
communication defined at i:he Steps ST32 and ST72 among the
above-explained procedure may be omitted. In this alternative
case, the acquisitions of both the telephone communication

starting record and the telephone communication end record by
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the communication company "X" and the communication company-

"Y" may be_omitted..

It should also be noted that both the IP telephone service
operation/management servers 36-1 and 36-2 may be subd:l.vided
into an IP tele_phoné service server which exclusively manages
the IP telephone services, and also an IP telephone network
operation/management server which exclusively manages the
resources of the IP telephone network.
<<IP VOICE/IMAGE SERVICE OPERATION/MANAGEMENT SERVER>)>

The IP voice/image(audio/visual) service

operation/management server 37-1 managed by'the communication .

company "X" acquires the above-explained vbice/ image
communication starting reco:ﬁd and yoice/image communication
end record in such a manner _th_ai: the IP voice/image service
operation/management server 37-1 periodically, or temporarily
transmits/receives an inquiry IP packet with respect to béth
the network node apparatus 8-2 and 8-4. Also, the IP
voice/image service operation/management server 37-1 checks
as to whether or not the internal resources of the IP
voice/image netv}ork managed by the communiéation company "X"
are opérated under normal condition by using such a mea}ls for
transmitting/receiving an ICMP packet(namely, failure

management). These internal resources are, for instance, the

routers 19-14, 19-15; the domain name server 32-1 dedicated

to the IP telephone network: and the communication lines among
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the routers. Also, the IP voice/image service
operation/management' server 37-1 monitors as to whether or not
the conéestion of the IP packéts within the IP voice/image
network is excessively increased(hamely, cbmmunication
qﬁality control) in order that the IP voice/image network of
the communication company "X" may be operated/managed in a
batch mode.

Similarly, the IP voice/image service
opeiation/management server 37-2 managed'by the communication
company "Y" acquires the aone-explained voice/image |
communication starting record and volce/image communication
end record in such a manner that the IP voice/image service
operatidn/managemeqt server 37-2 periodically, or temporarily
transmits/receivés an inquiry IP packet with respect to both
the network node apparatus 7-2 and 7-4. Also, the IP
. voice/image service operation/management server 37-2
operates/manages-.the failure management anc_l the communicatioh
quality of the IP voice/image network of the communication
company "Y" in a batch manner. It should be understood that
both the IP voice/image service operation/management servers
37-1 and 37-2 may be subdivided into an IP voice/image sérvice
server which exclusively manages the IP voice/image service‘s,
and also an IP voice/image network operation/management server
which.exclusively'manages.the resources of the IP voice/image

network.
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<<BEST EFFORT SERVICE OPERATION/MANAGEMENT SERVER>>

A best effort service operation/management server 38-1
managed by the communication company "X" operates/manages
failure managements and commﬁnication gualities of a best.
effort network of the communication company "X" in a batch
manner. Similarly, a best effort service
operation/management server 38-2 managed by the communication
company "Y" operates/manages failure managements and
communicétion.qualities of a best effort network of the
communication company "Y" in a batchmanner. It shouldbe noted
that both the best effort service operation/management
services 38-1 and.38-2 may be subdivided into a best effort
service server for exclusively managing best effort services,
and also a best effort network operation/management server for
exclusively managing resourcés of a best effort service network,
respectively.

In the above-described description, the names of
elements employed in the embodiment are applied as, for example,
"H323 termination unit and "H323 gateway". This does not imply
that these element names are made in accordance with the
ITU-H323 recommendation. Instead, these element names own
meanings related to the ITU-H323 recommendation. |

As indicated in FIG. 65, a media router operator 102
exchanges information via an operation input /output. unit 51-1

with respect to an RAS administration program 101-1 employed
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in the RAS mechanism 49-1, or rewrites a RAS table provided
in fhe RAS administration program 101-1 so as to maﬁage
registration/certification of terminals, and also manage an
" internal state of the media router 14-1.

As represented in FIG. 66, while a te;minal operator 10'3
operates the dependent type IP telephone set 13-1, this
éperation information is supplied via an H323 terminal program
105-2 and;subsequently'a 3-layer communication path 106 which
is wvirtually present within a communication line 53-1 so as
to be exchanged with an interface 105-1 Of.the RAS
administration program employed in the RAS mechanism 49-1 and -
an AP layer 101-2 of the RAS administration program. Aiso,
the RAS table provided in the RAS administration program is
rewritten, so that the terminal operator 103 manages
registration/certification of terminals and an internal state
of the media routef 14-1.

As represented in FIG. 67, while a telephone operator
104 operates the analog telephone set 18-1, this operation
~information is supplied so as. to be exchanged with a telephone
operation program 106-2 employed in the SCN interface 24-1,
‘and éubsequentiy a po/Ip interface 106-1 of the RAS’
administration program employed in the RAS mechanism 49-1 and .
an'AP layer 101-3 of the RAS administration program. Also,
the RAS table provided in the RAS administration program is

rewritten, so that the telephone operator 104 manages
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registration/certification of terminals and an internal state
of the media router 14-1.

In the embodiment of FIG. 20, all of the elements provided
within the range 6-2 of the IP transfer network which is
operated/managed by the communication company "Y" may be
eliminated, and furthermore', thé routers 21-1 through 21-5 may
.be eliminated. In such an alternative case, the internal
elements of the integrated IP transfer network 2 are arranged
only by employing the range 6-1 of the IP transfer network
operated/managed by the communication company "X", the network
node apparatus 7-1 to 7-4 and 8-1 to 8-4 and the gateways 9-1
to 9-2. 1In the case of the IP data communication, for example,
. the information is transferred from the network node appa;atu_s
8-2 via the router 19-1 and the router 19-3 to the network node
apparatus 7-2. In the case of the IP telephone communication,
'for instandé, the information is transferred from the network
node apparatus 8-2 via the router 19-8 and the router 19-9 to

the network node apparatus 7-2.

2. SECOND EMBODIMENT USING GATEWAY:

<<COMMUNICATIONS AMONG ANALOG TELEPHONE SETS VIA,_GATf:WAY>>
‘Both the media routers 14-1 and 14-2 shown in FIG. 23

and FIG. 24 own the substantially same internal arrangements

and also functions as those of a gateway 9-1 shown in FIG. 68

and of a gateway 9-2 indicated in FIG. 69. There are the
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below-mentioned technical different points. That is, the
media routers 14-1 and 14-2 are provided outside the integrated
IP transfer network 2, whereas the gateways 9-1 and 9-2 are
provided inside the integrated IP transfer network 2. Also,
charging units 72-1 and 72-2 are provided inside the gateways
9-1and 9-2. Each internal structure of the media routers 14-11,
14-2 and the gateways 9l-1 . 9-2 1s constituted by common internal
element blocks such as an SCN interface, an H323 termination
unit, a connection control unit and a router. Also, reference
numeral 79-1 shows a RAS mechanism of the gateway 9-1, reference
numeral 80-1 denotes an information pfocess mechanism of the -
gateway 9-1, and reference numeral 81-1 shows an operation
input/output unit of the gateway 9-1. Both the r_nedia routers
and the gatewéys are.arrénged by substantially similar
functions to each other, except for process operations related
to the charging units.

An-I? terminal 11-6 and a dependent type IP telephone
set_ 13-3 are connected via a communication line to the gateway
9-1, whereas an IP terminal 11-10 and a dependent type IP
voice/image apparatus 16-4 are connected via a corﬁmunicat:l.on
line to the gateway 9-2. 1In order that a terminal-to-terminal
communication can be established via a media router, the
.below~mentioned terminal-to-terminal communications are
realized via the gateway 9-1, thé integrated IP transfer

‘network 2 and the gateway 9-2. For example, a terminal-
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to-terminal communication may be established between the IP
terminal 11-6 and the IP terminal 11-10 shown in FIG. 20. Also,
a terminal-to-terminal communication may be established
between the dependent type IP telephone set 13-3 and the
depen.dent type IP telephone set 13-4 shown in FIG. 20. Also,
a terminal-to;terminal communication may be established
between the dependent type IP voice/image apparatus 16-1 and
the dependent type IP voice/image apparatus 16-4 shown in FIG.
20. |

Referring now to FIG. 68 to FIG. 85, a deséription will
be made of communication process operations exeéﬁted between
an analdg teléphone set 18-5 and an analog telephone set 18-6
via the gateway 9-1, the integrated IP transfer network 2 and
the gateway 9-2. |

When the handset of the analog telephone set 18-5 is taken

up, a telephone call signal is reached via a telephone line |

17-3, apublic switched telephone network 26-1, and a telephone
line 17-1 to an SCN interface 77-1 provided within the gateway
9-1(Step S60 of FIG. 68), and then, the SCN interfac:e 77-1
returns a call confirmation signal via the public switched
telephone network 26-1 to the analog telephone set 18-?§(Step
S61). Next, when the user of the analog tglephone set 18-
5 dials a telephone number "Tel-18-6 name" of the telephone
set 18-6 of the communication counter party, if the analog

telephone set 18-5 sends out a call setting signal to the
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communication line 17-3, then the call setting signél is
reached via the public switched telephone network 26-1 and the
telephone line 17-1 to the SCN interface 77-1(Stép S62). A
data bldck 48~1 shown in FIG. 70, which is produced by
‘digitalling the call setting signal, is transferred to the H323
termination unit 76-1(Step S62x). The H323 termination unit
76-1 retrieves records contained in a gateway state table 100-2
.of FIG. 87, and then detects a line identifier indicative of
the comﬁunication line 17-1, newly a record(i;e., "17-1") on
a first row of this gateway state table 100-2 from the top row.
Next, the H323 termination unit 76-1 reads out a.
telephone number "81-3-987_6-5432" of the analog telephohe set
18-5 and an IP address "100.101.102.103" thereof, which are
described in the record. Furthermore, the H323 termination
unit 76-1 produces an IP'packet 48-2 and transmifs it to a domain
name server 78-1(Step S63). The IP packet 48-2 stores
thereinto the address of the analog telephone set 18-5, namely
a transmission source IP address "Al85"; the address of the
domain naﬁe server 78-1 within the gateway, namely a
destination IP address “A781" ; and a telephone number "Tel-18-6
name" of a communication counter party. The domain name 'server
78-1 checks the conteht of the received IP packet 48-2, and
subsequently, transmits an IP packet 48-3 via _the network node
apparatus 8-4 to the domain name server 31-1 dedicated to the

IP telephone network(Step S64). When the domain name server
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31-1 dedicated to the IP telephone network returns such an IP |
packet 48-4 to the domain name server 78-1(Step S65), the domain
name server 78-1 returns the IP packet 48-4 to the H323
termination unit 76-1. The above-explained returned IP packet
48-4 contains an IP address "Al86" which corresponds to the
telephone number "Tel-iB'-G name" of the communication counter
party in a 1-to-1 éorrespondence manner.

.Next, in such a case that the H323 termination unit 76-1
produces an IP p'acket 48-5 and transmits the_ IP packet 48-
5 tb the network node apparatus 8-4(Step S66), when the network
node apparafus 8-4 transfers the received £[P packet 48-5 to
the internal arrangement of the integrated IP trénsfér network -
2 shown in FIG. 20, the IP packet 48-5 passes through the routers
19-8, 19-9, 21-2, 19-11 and 19-13 provided inside the IP
telephone network 4, and then is reached to the network node
apparatus 7-4. As a result, the network node apparatus 7-
4 sends out the received IP packet 48-5 via the router 74-
2 and the H323 termination unit 76-2 to the SCN interface 77-2.
This SCN interface 77-2 interprets the IP packet 48-5 as a
telephone call to the analog telephone set 18-6, and sends out
la telephone call signal to the telephone line 17-2(Step §66x) .
Upon receipt of a call confirmation signal from the public
switched telephone network 26-2(Step S66y), the SCN‘
termination unit 77-2 executes the below-mentioned two

- procedure operations. As a first procedure operation, the SCN
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interface 77-2 produces a returning IP packet 48-6 and then
returns the IP packet 48-6 to the router 74-2. As a second
procedure operation, the SCN interface 77-2 sends out a call
setting signal via the line 17-2 to the public switched
telephone network 26-2.

The IP packet 48-6 produced by the first procedure
operation is reached via the netwofk node apparatus 7-4(Step
S67) and the IP telephoné network 4 to the network node
apparatus 8-4, and is finally delivered to the H323 termihation
unit 76-1 provided within the gateway'9-1. Next, the H323
termination unit 76-1 interpreté the received IP packet 48-6
as such a fact that a telephone set of a communication counter
party(analog telephone set 18-6) is being called, and thus,
sends out A data block 48-7 for.implying a telephone calling
sound to the SCN intef:face 77-1. As aresult, the SCN interface
77-1 sends out the telephone calling sound to the communication .
‘line 17-1. When the cailing sound is reached via the public
switchedtelephonenetwork2671andthecommunicatibn11nel7;3
fo the analog telephone set 18-5, the analog telephone set 18-5
interprets that the analog telephone.set 18-6 is being called
as the communication counter party. ’

While thé above-éxplained second procedure operation is
carried out, the analog telephone set 18-6 receives the call
settingsignal(StepSG?x)andproducesthetelephonecallsound.

When the user of the analog telephone set 18-6 hears the
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telephone call sound and then picks up the handset of the analog
telephone set 18-6, a.call setting confirmation signal is sent
out from_ the analog telephone set 18-6. The call setting
coﬂfirmat:l.on signal is J_:'eached via the line 17-4, the public
switched telephone network 26-2, and the line 17-2 to the SCN .
interface 77-2. When a response received from the SCN
interface 77-2 is transferred to the H323 termination unit
76-2(Step S67y)., the H323 termination unit 76-2 produces an
IP packet 48-8, and then éends out the IP packet 48-8 to the
H323 termination unit 76-1(Step S68). As a result, the IP
packet 48-8 is reached via the network node appai'atus 7-4 and
the IP telephone network 4 to the network node apparatus 8-4,
and then, is received via the router 74-1 within the gateway
| 9-1 to the H323 termination unit 76-1.

The H323”termination unit 76-1 understands that the
received IP packet 48-8 is a response(namely, user of analog
telephone set 18-6 takes up handset), and thus, sends out a
data block 48-9 for implying a call sétting confirmation to
the SCN interface 77-1. As a result, the SCN interface 77-1
sends out a call settiﬁg confirmation signal to the
communicatibn line 17-1, and then, is delivered via the 'publ‘ic
| swii:ched telephone network 26-1 and the communication line 17-3
to the analég telephone set 18-5.

The above-described Step S68 corresponds to such a

procedure that information of a response is transferred, namely,
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the IP packet 48-9 1is transferred which notifies such a fact '
that the telephone communication is commenced between the
analog telephone set 18-5 and the analog telephone set 18-
6. Wheﬁ both the network node apparatus 7-4 and 8-4 detect
the IP packet 48-9, a record of the commencement of the
telephone communication may be saved in a charge record file.
In other words, such a fact that the telephone communication
is. commenced between the analog telephone sets 18-5 and 18-6
and a time instant thereof is saved in the charge record file.
When the‘user of the analog telephone set 18-1 starts
a teiephone conversation, a voice(speech) signal is |
transferred via the communication line 17-3, the public
switched telephone network 26-1, and the lcommunication line
17-1 to the 'SCN interface 77-1 so as to be converted into digital
volce data. Next, the H323 termination unit 76 produces an
IP packet. 48-10 containing the digital voice data. The voiée
pécket 48-10 is delivered to the analog telephone set 18-6 via
the router 74-1; the network nqde apparatus 8-4; the routers
19-8, 19-9, 21-2, 19-11 énd 19-13; the network node apparatus
7-4; the H323 termination unit 76-3; the SCN interface 77-
2; the communiclation liné 17-2; the public switched teléphone
networkl 26-2; and the communication line 17-4(Step S69). The
voice of the user of the analog telephone set 18-6 is delivér—ed
to the énalog telephone set 18-5 along a direct_ion opposite

to the above-explained packet flow direction(Step S70) ., namely,
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is supplied via the SCN interface 77-2: the H323 dontrol unit
76-2; the network node apparatus 7-4; the routers 19-13, 19-11,
21-2, 19-9 aﬂd 19-8; t'he network node apparatus 8-4; the H323
termination unit 76-1 pro#ided inside the gateway 9-1; the SCN
interface 77-1; and the communication line 17-1.

' When the user of the analog telephone set 18-5 puts on
the handset in order to end the telephone communication, the
analog telephone set 18;-5 sends out a call interrupt signal
indicative of ending of the telephone conversation to the
"communication line 17-3. The SCN interface 77-1 converts the
call interrupt signal into a digital data format. Next, the

H323 termination unit 76-1 produces an IP packet 48-12 which

indicates that the telephone communication is énded, and then .

sends out the IP packet 48-12 to the router 74-1(Step S71).

Then, the IP packet 48-12 is delivered to the analog telephone

set 18-6 via the network node apparatus 8-4; the routers 19-8,

19-9, 21-2, 19-11 and 19-13; the network node apparatus (7-4);
the H323 termination unit 76-2; and the SCN termination unit
77-2. The user of the_ analog t_elephone set 18-6 may know such
a fact that the telephone communication is ended, and then,
when this user puts on the handset of the analog telepho'ne set
18-6, the SCN interface 77-2 interprets a confirmation of a
call interrupt(namely, end of telephone communication), and
requests the public switched telephone network 26-2 to notify

"use fee of public switched telephone network" which is
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required for the telephone communication between the analog

telephone sets 18-5 and 18-6. For example, when the

communication line 17-2 is the ISDN line, charge information

is nofified when the telephone communication is ended.

The SCN interface 77-2 notifies the acquired use fee of
the public switched telephone network as a charge fee to the
H323 termination unit 76-2. The H323 termination unit 76-
~ 2 grasps both a call release confirmation and the charge fee,
.so that the below-mentionéd two procedure operations can be
carried out. As the first procedure operation, the H323
términation unit 76-2 produces an IP packet 48-13, and sends
out the IP packet 48-13 to the router 74-2. As a result, the
IP packet 48-13 1s delivered to the H323 termination unit
76—1(Step S7é) along a direction oppoéite to the above-
explained packet flow difection, ﬁameif, is s;pplied via the
network node apparatus 7-4; the routers 19-13, 19-11, 21-2,
19-9 and 19-8; the network node apparatus 8-4 to the H323
termination unit 76-1. Furthermore, as the second procedure
process, the H323 termination unit 76-2 notifies a data block
48-14 to a Chargihg unit 72-2 by employing a data transfer

function operable within the gateway 9-2. The data block 48-14

contains the information about the charge fee which has been

acquired in accordance with the above-explained procedure. The
charging unit 72-2 may save thereinto the acquired charge

information when the public switched telephone network 26-
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2 is used in the telephone commun:l.cétion éstablished betwéen
the analog telephone sets 18-5 and 18-6.

In accordance with the above-explained procedure
-opération, the analog telephone set 18-5 transmits/receives
the IP packet to/from the analog telephone set 18-6, so that
the telephone communication can be established.

The above-described Step S72 corresponds to such a

procedure that information of a call interrupt confirmation

is transferred, namely, the IP paéket 48-13 1is transferred

which notifies such a fact that the télephone communication
is ended' between the analog telephone set 18-5 and the analog
telephone set 18-6. When both the_network node apparatus 8-4
and 7-4 detect the IP packet 48-13, a record of the completion
‘of the telephone communication may be saved in a charge record
file. 1In o_ther_words, such a fact that the telephone
communication is ended between the analog telephone sets 18-5
and 18-6 and an ending time instant are saved in the. charge
record file.

The IP telephone service operation/management server
36-1 managed by the communication cﬁmpany "X" acquires the
above-described telephone communication starting record and
telephone communication end record, in such a manner that the
IP telephone service operation/management server 36-1
periodically, or temporarily transmits/receives an inquiry IP

packet with respect to the network node apparatus 8-4. Also,
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the IP telephone service operation/management server 36-1
acquires the above-explained charée information by
transmitting/receiving the inquiry IP backet to/from the
éharging unit 72-1. Similarly, the IP telephone service
operation/management server 36-2 managed by the comr_nunication
company "Y" acquires the above-explained telephone
communication starting record and telephone communication end
record in such a manner that the IP telephone service
operatiOn/management server 36-2 perj_.ddically, or temporérily
transmits/receives an inquiry IP packet with respect to the
network node apparatus 7-4. Fufthermore; the IP telephone
.service operation/management server 36-2 acquires the charge
information by transmitting/receiving the inquiry IP packet
to/from the charging unit 72-2.

In the_above-desdribed.communication procedures, while
the domain name server 78-1 may be removed.from the gateway
9-1, the above-explained Steps S63 to S65 may be replaced by
the below-mentioned Steps S63x and S65x. 1In othet'words,_the
H323 termination unit 76-1 transmits an IP packet 48-15 via
the network hode apb&ratus 8-4 to the domain name server
31-1(Step S63x). The IP packet 48-15 stores thereinto the
address of the analog telephone set 18-5, namely the
transmission source IP address "Al85"; the address of the
domain name server 31-1 dedicated to the IP telephone network,

namely the destination IP address "A311"; and the telephone
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number of the communication counter party "Tel-18-6 name".
The domain name server 31-1 dedicated to fhe IP telephone
network returns another IP packet 48-16 _to the H323 termination
unit 76-1(Step S65x). The IP packet 48-16 contains the IP
address "Al186" which corresponds to the telephone number of
the communication counter party "Tel-18-6 name" in a 1-to-
1 cérrespondence manner. |

In the above-explained procedures defined f_rom the Step
S63 to the Step S65, or by both the Step S63x and the Step S65x,
the network node apparatus 8-4 may confirm that the analog
telephone set 18-5 is allowed to be communicated from the
communication line 17-1 via the network node apparatus 8-4 by
~ checking as to whether or not the combination between the
transmission source address "A781" contained in the- IP packet
48-3 produced in the domain name server 78-1 in the gateway
and the communication line identification symbol "Line-17- .
1" similarly produced is registered in the address
administration table 44-2(refer to FIG. 86), or by checking
as to whether or not the combination between the transmission
source address "‘A185" contained in tl_1e IP packet 48-15 pro.ducéd
in the H323 termination unit 76-1 and the coxmnun:i_.catio'n line
identification symbol "Line-17-1" -similarlj produced is
r.egistered 1ri the address administration table 44-2(refer to
FIG. 86).

<<TELEPHONE SERVICE OPERATION/MANAGEMENT SERVER>>
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The IP telephone service operation/management server
36-1 managed by the communication company "X" acquires the
above-explained telephone conﬁnunication étarting record and
also telephone communication end record in such a manner that
the IP telephone service operation/management server 36-1
periodically, or temporarily transmits/receives an inquiry IP
packet with respect to both the network node apparatus 8-2 and
8-4. Also, the IP telephone service operation/management
server 36-1 checks as to whether or not the internal resources
of the IP telephone network managed by the communication.
company "X" are operated'under normal condition by using such
a means for transmitting/receiving an ICMP packet (namely,
failure management). These internal resources are, for
instance, the routers 19-8, 19-9, 19-16; the domain name server
31-1, aﬁd the cémmunication lines among the routers. Also,
the IP telephone serviqe operation/management server 36-1
mbnitors as to wﬁether or not the congestion of the IP packets
' wi_thin the IP telephone netwo_rk is excessively
increased(namely, communication quality control) in orcier
that the I-P telephone network of the communication company "X"
may be operated/managed in a batch mode. :

Similarly, the IP telephone service
operation/management server 36-2 managed by the communication
company "Y" acquires the above-explained telephone

communication starting record and telephone communication end
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record in such a manner that the IP telephone service
operation/management server 36-2 periodically, or temporarily
transmits/receives an inquiry IP packef with respect to both
the network node apparatus 7-2 and 7-4. Also , the IP telephone
service operation/management server 36-2 operates/manages the
failure management and the communication quality of the IP
telephone network of the communication cdmpany "Y" in a batch
manner.

It should also be noted that the record abouf the
telephone communication commencement defined at the Step S68,
and the record about the end of the telephone communication
defined at.the Step S§72 among fhe above-explained procedure
may be omitted. In this alternative case, the acquisitions
of both the telephone communication starting record and the
telephone communication end record by the communication
company "X" and the communication company "Y" may be omitted.
It should also be noted that both the IP telephone service
operation/management servers 36j1 and 36-2 may be subdivided
into an IP telephone service server which exclusively manages
the IP felephone services, and also an IP telephone network
operation/management server which exclusively manageé the

resources of the IP telephone network.
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| Referring now to FIG. 88, a description will be made of
a third embodiment featured by that since the media router
according to the present invention is used inside a CATV
communication network, terminals are communicated/connected
to each other with employment of an IP transfer network.

A media router 115 is located within a CATV gateway 113-2
employed inside a CATV network 113-1, and is connected via a
communication 112 to a network node apparatus 111 provided in
an integrated IP transfer network 110. Also, the media router
115 is connected via any one of‘a.CATﬁ'line interface 114; and
CATV lines 119-1 through 119-4 to IP terminals 116-1 through
116-3; an analog teiephone set 117, a dependent type IP
telephone set 118-1, and a dependent type IP voice/image
apparatus 118-2. The CATV lines 119-1 to 119-4 contain
communication lower 1ayer$(namely, communication physical
layer and data 1link layer) specific to the CATV lines, and also
have functions for transferring IP packets in a communiéation
network. An IP packet transmitted from the IP terminal 116-1
is entered via the CATV line 119-1 to the CATV line interface
114 in which the IP packet is dérived. The derived IP packet
is sent to the media router 115. The media router 115 is
arranged in a similar manner td that of the media router 14-1
shown in FIG. 23, and contains the same function as that of
the media router 14-1, for example, a domain name server.

Because of this reason, the media router 115 can convert an
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IP packet containing call control data into DNS inquiry
response forﬁat data, and can send out the convertéd IP packet
to the communication line 112.

Also, such an IP packet is transmitted via the media
routef'lls to the communication line 112. The IP packet is
inputted £from the analog telephone set 117, the dependent type
IP telephone set '118-1, or the dependent type IP volce/image
apparatus 118-2 through the CATV lines 119-2 to 119-4 and the
CATV line interface 114. Conversely, an IP packet which is
sent from thé network node apparatus 111 via the communication
line 112 may be transmitted via the media router 115, the CATV
line interface 114, and thereafter any one of the CATV lines
119-1 to 119-4 to any one of the IP terminal 116-1, the analog
telephone set 117, the dependent type IP t'elephone set 118-1
and the dependent type IP voice/image apparatus 118-2.

As previously explained in other embodiments, the IP
terminal 116-1, the analog telephone set 117, the dependent
type IP '_telephone set 118-1 and the dependent type I.P.
voice/image apparatus 118-2 provided inside the CATV network
113-1 .can establish the terminal-to-terminal communications
via the integrated IP transfer network 110 with respect to other
various terminals connected to the integrated IP transfer
network 110, namely an IP terminal, an analog telephone set,
. an IP telephone set, and an IP voice/image apparatus, while

using the domain name server within the integrated 1P transfer
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network.

Since the IP terminal 116-1 indicates a host name of an
IP terminal functibning as a communication counter party t§
the domain name server within the integrated IP transfer
network 110 via the CATV line 119-2 and the CATV gateway 113-2
so as to adquire an IP address of the IP terminal of the counter
party and subsequently data is .transmitted/réceived from/to
the IP terminal 116-1 to the IP terminal of the counter party,
a terminal-to-terminal communication for
transmitting/receiving data can bé carried out. Similarly,
since the analog teléphone set 117 indicates a host name of
an analog telephone functioning as a communication counter
party, i.e., a telephone number of a telephone set thereof to
the domain name server within the integrated IP transfer
network 110 via the CATV line 119-2 and the CATV gateway 113-2
S0 as to acquire an IP address of the telephone sét of the counter
party and subsequently voice data is transmitted/received from

the analog telephone set 117 to the analog telephone s_et of
the counter party, a telephone communication can be carried
out.

Similairly, since the dependent type IP telephorfe set
118-1 indicates .a host name of an analog telephone set
functiqning as a communication counter party, i.e., a telephone
number of a telephone set of the counter party to the domain

name server within the integrated IP transfer network 110 via
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the CATV line 119-2 and the CATV gateway 113-2 so as to acquire
ari IP address of the analog telephone of ‘the counter party and
subsequently voice data is transmitted/received from the

analog telephbne 'set 117 to this analog telephone set of the

counter party, a telephone communication can be carried out.

4, FOURTH EMBODIMENT USING GATEWAY:

Referring novi to FIG. 89, a fourth embodiment will be
explained in which while a terminal storage wireless apparatus
is combined with the gateway according to the present invention,
terminals 'are connected/communicated with each other by
eméloyment of an IP transfer network.

In this drawing, reference numeral 120 shows an
integrated IP transfer network, reference numeral 121 denotes
a network node apparatus, reference numeral 122 represents a
gateway apparatus, 123 indicates a wireless
transmission/reception unit, reference numeral 124-1 shows a
wireless interface conversion unit, reference numeral 124-
2 represents a communication line, referen'ce numeral 125
indicates a wireless communication path, reference nﬁmeral 126
shows a terminal storage wireless apparatus, reference nilmeral
127 indicates a wireless transmission/reception unit,
reference numeral 128-1 is an IP terminal, reference numeral
128-2 répresents a dependent type IP telephone set, reference

" numeral 128-3 shows a dependent IP voice/image apparatus, and
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referencé numerals 129-1 to 129-3 indicate wireless interface
conversion unit. The gateway 122 owns the same function as
that of the above-described gateway 9-1 shown in FIG. 68. When
terminals such as an IP terminal, an H323 terminal and an analog
telephone set are connected via the communication line 124-2,
the gateway 122 may be employed for carrying oﬁt a
terminal-to-terminal communication. Because of this reason,
since an IP terminal, an IP telephone set, and ali IP voice/image
apparatus are cénnected to each other by using the
communication line 124-2, the gateway 122 may perform the

" terminal-to-terminal communication.

Both data having a DNS inquiry/response format sent from
the IP terminal 128-1 and text data which will be
transmitted/received are convertéd into an input data format
of a wireless transmission/reception unit by the wireless
interface conversion unit 129-1, and then the converted data
format is entered into the wireléss transmission/reception
unit 127, and further supplied via the'wire;ess communication
path 125 to the wireless transmission/reception unit 123.
Then, the data format is converted into such a daté format of
an IP packet which is applicable to a gateway in the wireléss
interface donversion unit 124-1; and then the converfed IP -
packet is sent out via the communication line 124-2 to the
gateway 122. Both telephone call controlling data and

digitally-represented voice(spéech) data to be
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transmitted/received, which are transmii:‘t‘e_d from the
dependent type IP telephone set 128-2, are converted linto the
input data formats of. a wireless transmission/reception unit
by the wireless interface conversion unit 129-2, and then the
converted data formats are inputted to the wireless
transmission/reception unit 127. The converted data formats
are supplied via the wireless.communicatio'n path 125, the
wireless transmission/reception unit 123, and the
communication line 124-2 to the wireless interfaée conversion
unit 124-1 so as to be converted into data format-s of IP packets
which is applicabie to a gateway by the wireless interface
conversion unit 124-1. These data formats are sent to the
gateway 122.

Both call control data of an IP voice/image apparatus
and digitally-expressed voice/moving image data to be
transmitted/received, which are transmitted from the
dependent type IP voice/image apparatus 128-3 are converted
into the input data formats of a wireless
transmission/reception unit by the wireless interface
lconversion unit 129-3, and then the converted data forméts are
inputted to the wireless transmission/receptionunit 127. _ lThe
converted data formats are supplied via the wireless

communication path 125, the wireless transmission/reception

unit 123, the wireless interface conversion unit 124-1 and the

communication line 124-2 to the wireless interface conversion

161




unit 124-1 so as to be converted into data for_mats of IP packets
which is applicable to a gateway by the wireless interface
conversion unit 124-1. These data formats are sent to the
~gateway 122. Also, as a data flow along a direction opposite .
to the above-described direction, for instance, an IP packet
of an IP telephone supplied from the network node apparatus
121 is dglivered'via the gateway 122, the communication line
124-2, the wireless interface converting unit 124-1, the
wireless transmission/reception unit 123, the wireless
communication path 125, the wireless transmission/reception
unit 127, and the wireless interface conversion unit 129-2 to
the dependent tyﬁe IP telephone set 128-2.

Furthermore, the IP terminal 128-1, the dependent type
IP telephone set 128-2 and the dependent type IP voice/imége
apparatus 128-3, which are connected to the terminal storage
wireless apparatus'lzs, may establish the terminal-to--
terminal communication with respect to other various terminals
.which are conr_lected via the integrated IP tr_ansfer network 120
to the integrated IP transfer netwo;'k 120, naniely an IP terminal,
an analog telephone set, an IP telephone set, an IP voice/image

apparatus and the like. _ .

5. FIFTH EMBODIMENT WITH GATEWAY HAVING DIFFERENT STRUCTURE:
This fifth embodiment is a gateway having a different

structure from that of the gateway 9-1 shown in FIG. 68 of the
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second embodiment, and will now be explained with reférence
to FIG. 90.

In this drawing, reference numeral 9-5 shows a gateway,
reference numeral 74-5 shows a router, reference numeral 78-5
denotes a domain name server, and reference numeral 79-5
represents a RAS mechanism. This RAS mechanism 79-5 manages
registration/cerfification.of terminals to the gateway 9-5,
and also internal states (for example, communication state and_
rest state) of the gateway 9-5. 1In fhis case, "registration
of terminal” implies that a terminal is connected to the gateway,
whereas "certification of terminal"” is to confirm as to whether-
" or not a tefminal can be formally utilized in accordarice with
~a connection permission condition of the terminal. Reference
numeral 80-5 shows an information processing mechanism for
executing an information process operation within the gateway
9-5. Reference numeral 81-5 shows an operation input/output
unit of the gateway 9-5, and reference numeral 72-5 re_presents
a charging unit. Reference numeral 82-3 represents a gateway
unit for H323 communication procedure{(H323-GW), reference
numeral 75-3 denotes an H323 connection control unit, reference
numeral 76-3 shows an H323 termination unit, and reférence
numeral 77-3 denotes an SCN interface. Also, reference
numeral 82-4 indicates a gateway unit for SIP communication
procedure(SIP-GW), reference numeral 75-4 shows an SIP

connection control unit, reference numeral 76-4 denotes an SIP
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termination unit, and reference numeral 7744_represents an SCN
interface. Reference numeral 52-3 shows an IP communication
line to which an IP terminal is connectable, reference numeral
53-3 indicates a communication line to which an IP tglephone
set of H323 communication procedure is connectable, and
reference numeral 53-4 shows a communication line to which an
IP telephone set of SIP communication procedure is connectable.
Also, reference numerals 17-3 and 17-4 denote communication
lines connected to a public switched telephone network,.
respectively. |

The gateway 9-5 of FIG. 90 is replaceable by the gateway
9-1 shown in FIG. 68 of the second embodiment, and the router
74-5 is replaceable by the routexr 74.-1. Also, the domain name
server 78-5 is replaceable by the domain name server 78-1, the
RAS mechanism 79-5 is replaceable by the RAS mechanism 79-
1, the informa_tion processing mechanism 80-5 is replaceable
by the information processing mechanism 80-1, and the operation
input/output unit 81-5 is replaceable by the operation
'i-nput/output unit 81-1. Also, the charging unit 72-5 is
replaceable by the charging unit 72-1, the H323 connection
control unit 75-3 is replaceable by the H323 connection control
unit 75-1, the H323 termination unit 76-3 is replaceable by
the H323 termination unit 76-1, and further, the SCN interface
77-3 is replaceable by the SCN interface 77-1. Under such a

circumstance, after the gateway 9-5 of FIG. 90 has been replaced
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by the gateway 9-1 of FIG. 68, a communication.may be carried
out by the following manner. That is, an IP terminal is
connected to a tip of the IP communication line 52-3, an IP
telephone;éet of H323 communication procedure is connected to
a tip of the communication line 53-3, an analog telephone set
is connected to a tip of the communication line 17-3, and also
is connected via the gafeway 9-5 to the terminals 11-10 and
18-6 of FIG. 69 in the second embodimgnt, which are conneqted
to thé integrated IP transfer network 2. Further, reference'
numeral 82-3 of H323-GW indicates gateﬁay communication
intérface functioﬂ unit for H323 communication procedure.
Similarly, symbol SIP-GW 82-4 is a gateway communication
interface function unit for SIP communication procedure, and
is connected to the telephone set 18-6 of FIG. 69 from the IP
telephone set for SIP communication procedure connected to a
tip of a communication line 53-4 via the communication line
53-4, the SIP termination unit 76-4 whicﬁ operates the terminal
in accordance with the SIP communication procedure, and also
the SI? connection control unit 75-4 and the router 74-5, for
connecting the terminals in accordance with fhe SIP
communication procedure, so that the communication can be
carried out. Moreover, SIP-GW 82-4 is connected from a
telephone set connected to a tip of the communication line 17-4
via the SCN interface 77-4 to the telephone set 18-6, so that

the communicatién can be carried out.
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Both H323-GW 82-3 and SIP-GW 82-4 may provide
conununicétion line interfaces corresponding t'o the two
communication procedures. In future, when a communication
means is newly developed, a gateway used for j:his new . .
comunication means may be additionally provided at the
locations of both the gateways 82-3 and 82-4. Alternétively,
since a plurality of gateway. communication interface function
units depending upon a sort of communication procedures are
employed, the gateway may Be applied to various teléphone

connection controls for various communication procedures.

6. SIXTH EMBODIMENT USING TELEPHONE MANAGEMENT SERVER:

In FIG. 91, reference numeral 201 is an integrated IP
_ commuhication network, reference numeral 202 indicates an IP
data network, reference numeral 203 shows an IP telephone
network, and reference numeral 204 represents a voice/image
network. Also, reference numeral 206-1 shows a range of an
integtated IP communication network which is operated/maﬁaged
by a communication company "1", and reference numeral 206-
2 denotes a range of an integrated IP communication network
which is operated/managed by a communication company‘*"2".
Referring now to FIG. 91 and FIG. 92, a preparation of a
telephone communication is explained as follows. That is, a
description is made of a terminal-to-terminal communication

control method by which a telephone communication is made from
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- an analog telephone set 213-5 to another analog telephone set
214-4 via a media router 212-1, a communication line 210-1,
a network node apparatus 208-1, an internal structure of an
IP telephone network 203, a netﬁork node apparatus 209-2, a
communication line 210-5 and also a media router 212-2. 1In
this embodiment, reference numerals 219-1 to 219-10 and 221-2
répresent routers.

Also, various sbrts of severs are installed within the
integrated IP communication network 201, and IP addresses are
applied to the respective servers. As indicated in FIG. 91,
various sorts of servers, the routers, and the node apparatus '
are connected to each other via IP communication lines, and
may exchange data with each othér by transmitting/receiving
IP packets by using IP communication meéns owned in the
respective units. Reference numerals 209-1 to 209-2 show
telephone gateways by which a telephone communication can be
carried out, for example, from the analog telephone set 209-4
via a public switched telephone network 209-3 to other
telephone sets (which has been explained in other em_bo_dimentsj .
It should be noted that telephone administration servers 313-5
and 314-5 are substantially equal to the connection servers
1-5 and-1-6 of FIG. 18. Both the gateways 209-1 and 209-2 are
substantially equal to the relay connection server'1-7 o‘f FIG.
18'. The functions of these gateways will be described in other

embodiment.
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Reference nunierals 213-1 and 214-1 show PBX for storing
analog telephone sets, and reference numerals 213-2 to 213-6
and 214-2 to 214-6 represent analog telephone se{:s. The
telephone sets 213-2 to 213-3 are connected to the PBX 213_—1,
whereas the telephone sets 214-2 and 214-3 are connected to

the PBX 214-1. The .'telephone sets 213-4 to 213-6 are connected
| to the media router 212-1, ana the telephone sets 214-4 to 214-6
are connected to the media router 212-2. | _

An IP address "EAO1" is applied to the media router 212-1,
_ and an IP address "EAO2" is applied to the media router 212-2.
A fepresentative telephdne number "Tel-No-1l" is applied to the
telephoné sets 213-4 to 213-6, a representative telephone
number "Tel-No-2" is applied to the telephone sets 214-4 to
214-6, and extension telephone numbers "2132", "2133", "2142"
and "2143" are applied to the telephone sets 213-2, 213—3, 214-2
and 214-3, respectively. In this example, no te;ephone

communication is established by the extension telephone sets

. 213-2 and 213-3 from the media router 212-1 to a telephone set

provided on the side of the IP telephone network 203. Similarly
no telephone_ communication is established by the extension
telephone sets 214-2 and 214-~3 from the media router 212-2 to
a telephone set provided on the side of the IP telephﬁne network
203.

<{PREPARATION OF TELEPHONE COMMUNICATION>>_

A user 227-1 who wishes to use an IP telephone requests

168



an IP telephone acceptance person 228-1 belonging to the
communication company "1" to use an IP telephone service(Step

P100 of FIG. 92). The IP telephone acceptance person 228-

‘1 acquires from the user 227-1, a user name, a user address, .. .

a payment way of a communication fee, and a user telephone
number "Tel-ﬁo-’l", which constitute the propose informatiop
of thé IP telephone. Also, an external IP address "EAQ1l" .
applied to the media router 212-1, an identificat:;on symbol
"L210-1" of the communication line 210-1 used to be connected
to the media router 212-1 by the user, and also a network node
apparatus identification number "NN-208-1" of the network node
apparatus 208-1 to which the communication line 210-1 is
éonnected arc=T notified to a user service server 313-6(Step
P10l1). In this case, the user 227-1 indicates the IP address
"EAO1l" to the IP telephone acceptance person 228-1.

fl'he' user sets the IP address "EAQl1" to the media router
212-1, which is used in correspondence with the user telephone
number "Tel-No-1". Next, the user service server 313-6
appli-és to thé user 227-1, a u}ser identification symbol "UID-1"
used to identify the accepted telephone user, and determines
an internal IP address "IA0l1" for the user 227-1 whiXe the
symboi "UID-1" is made in correspondence with the external IP
address "EAO1". Then, the user service server 313-6 stores
information into a database of the user servicé server(Step

P102). This information is related to the user name, the user
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address, the payment way of the communication fee, the user
' telephone number "Tel-No-1", and the external IP address "EA01".
Since the telephone set 213-5 uses the external IP address

"EAOL" corresponding to the telephone number "Tel-No-1", such
a representation that the external address of the telephone
set 213-5 is equal to "EAOLl" in the telephone communication
by using the IP telephone network 203.

Next, the user service server 313-6 notifies at least
the above-described user telephone number "Tel-No-1",
external IP address "EAQO1", infernal IP address "IAOLl" of the
IP telephone request person to the telephone administration
. server 313-5 by employing the 1P communication means(Step
Pi03).

The telephone administration server 313-5 ﬁotifies one
set of corresponding information, namely, the user telephone
number_"Tel—No-l“;.the external IP addrese "EAO1" and the
internal IP address "IAO1l", to the telephone domain name server
313-2(Step P105). The telephone domain name server 313-2
saves fhe user telephone number "Tel-No-1", "the external IP
address" and "internal IP address" in such a format as the
resource records which are determined based on the opetation
rule of the domain name server defined as RFC 1996 (Step P106) .

Furthermore, the telephone administration server 313-5
notifies four addresses "EAO1l, EA81, IAO1, IA81" to a table

administration server 313-3(Step P107). It should be
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understood that the telephone administration server 313-5 |
- continuously saves both an external IP address "EA81" and an
internal IP address “iABl" of a telephone proxy server 313-1.

When the table administration server 313-3 notifies the
above-explained four addresses "EA0l, EA81, IA0l, IA81" with
respect to the network node apparatus 208-1(Step P108),. the
network node apparatus 208-1 holds four addresses "EAO1, EA81 .
IAO01, IA81"(Step P109). These four addresses are indiéated
on a. first 'record of the address administration table 360-
1 provided in the network node apparatus 208-1 as indicated
in FIG. 93. In this case, the address "IAQ1" corresponds to
» an IP address which is applied to a joint point(logic terminal)
5etween the communication line 210-1 and the network node
apparat'us 208-1. This IP address "IAOl" will be referred to
as an "internal IP address" hereinafter,' which is applied to
the logic termiqal of the cbmmunication line 210-1. At this
time, a record indicated in a second row of the address
administration table- 360-1 is empty.

It should be understood that the record indicated in the

first row of the address administration table 360-1 is called

as an "IP communication record” of the address administration
table of the network node apparatus, and then the IP |

communication record is defined based upon the external IP
address "EAO01" of the' transmission source, the external IP

address "EA81" of the destination, the internal IP address
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"IAO1" of the transmission source, and also the internal IP
address "IA81" of the destination. In particular, this IP
communication record is referred to as the "IP communication
recbrd" of an address administration table of a network node
- apparatus which defines an IP communication path established
- between the representative telephone proxy server 313-1 and
the media router 212-1. |

Similarly., a user 227-2 who wishes to use an IP telephone
requests an IP telephone acceptance person 228-2 beldnging to
..the communication company "2" to use an IP telephone
service(Step P110 of FIG. 92). The IP telephone acceptance
person 228-2 acgquire.s from the user 227-2, a user néme, a user
address, a payment' way of a communication fee and a_ user
telephone number "Tel-No-2", which constitute the p-ropose
information of the IP telephone. Also, the external IP address
"EAO2" applied to the media router 212-2, an identification
symbol "L210-5" of the communication line 210-5 used to be
connected to the media router 212-2 by the user, and also a
netﬁo’rk ﬁode apparatus identification number “NN-209-2“ of the
network node apparatus 209-2 to which the communication line
210-5 is connected are notified to a user service serwver
314-6(Step P111). 1In this case, the user 227-2 indicates the
acquired IP. address "EA02" to the IP telephone acceptance
person 228-2.

The user. sets the IP address "EA02" to the media router
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212-2, which is used in correspondence with the user telephone
number *Tel-No-2". Next » the user service server 314-6

applies to the user 227-2, a user identification symbol "UID-2"

. used to identify the accepted telephone user, and determines

an internal IP address "IA02" for the user 227-2 in
correspondence with the external IP address "EA02". Then, the
user service server 314-6 stores information into a database
of the user service server(Step.Pllz). The information is
related to the user name, the user address, the payment way
of the cbmmunication fee, the user telephone number "Tel-No-2"
and the external IP address "EA02". Since the telephone set
? 214-4 uses the externa_l IP address "EA02" correéponding to the
telephone number "Tel-No-2", such a representation is used that
the ekternal IP address of the telephbne set 214-4 is equal
to "EA02" in the telephone communication by using the IP
teléphone network 203.

Next, the ﬁser service server 314-6 notifies at least
the above-described user telephéne number "Tel-No-2",
‘external IP address "EA02", internal IP address "IA02" of the
IP telephone request person to the telephone administration
server 314-5 by employing the IP communication means(Step P113).
The telephone administration server 314-5 notifies one set of
corresponding information, namely, the user telephone number
"Tel-No-2", the external IP address "EA02" and the internal

IP address "IA02", to the telephone domain name server
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314-2(Step P115). The telephone domain name server 314-2
saves one set of such information which is made in
correspondence with the user telephone number "Tel-No-2", the
external IP address "EAO2" and internal IP address "IA02" in
such as format~ as the resource records(Step P116).
Furthermore, the telephone administration server 314-5
notifies four .a.ddresses "EAQ2, EAS82, iAOZ, IA82" to a table
administration server 314-3(Step P117).

It should also be ndted that the telephone administration
server 314-5 continuously saves the external IP address "EA82"
and the internal IP address "IA82" of the a telephone proxy
server 314-1. Also, both the telephone domain name servers
313-2 and 314-2 owns a redialing function similar to that of
a domain name server used in the Internet. Thus, the telephone
. domain name servers 313-2 and 314-2 may exchange there own
information to each other, if necessary(Step P120).

When the table administration server 314-3 notifies the
above-explained four addres.ses "EAO02, EA82, IAO02, TA82" with
respect to the network node apparatus 209-2(Stép P118), the

netwofk node apparatus 209-2 holds four addresses "EA02, EA82,

IAO02, IA82"(Step P119). These four addresses are indicated -

on a first record of the address administration table 360-
2 provided in the network node apparatus 209-2 as indicated
in FIG. 94. In this case,' the address "IA02" corresponds to

an IP address which is applied to a joint point(logid terminal)
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between the communication line 210-5 and the network node
apparatus 209-2. At this time, a record indicated in a second
row of the address administrai:ion table 360-2 is empty. In
particular, this IP communication record is referred as an "IP
communication record” of an address administration table of
a network node apparatus which defines an IP communication path
established between the telephone proxy server 314-1 aﬁd the
media router 212-2. |

<(COMMUNICATION PATH ESTABLISHING PHASE>)

Referring now to FIG. 91, and FIG. 93 to FIG. 95, a
description will be made of a method for controlling a |
terminal-to-terminal communication connection in which a
telephone call is made from the telephone set 213-5 to the
telephone sef 214-4..

The media router 212-1 holds both the telephone number
of "Tel-No-1" and the external IP address "EAOl", and the media
router 212-2 holds both the telephone number of "Tel-No-2" and
the external IP address "EA02". When the telephone set 213-5'
establi_shes a telephone communication with anothei: telephéne
set, the telephone number of "Tel-No-1" applied to the media
router 212-1 is used, whereas when the telephone set‘’214-4
establishes a telephone communication with another telephone
set, the telephone number of "Tel-No-2" applied to the media
router 212-2 is emplbyed.

<<CONNECTION PHASE>>
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In the case that the user picks up the handset of the
telephone 213-5(off hook), dials the telephone number of
"Tel-No-2" of the telephone set 214-4 functioning as the
communication counter party, and then transmits the inputted
telephone number to the media router 212-1(Step P200), the
media router 212-2 responds to this telephone number(Step
- P201).

Next, the media router 212-1 préduces such an I?
packet(refer to 379 of FIG. 96) which contains at least the
transmission source telephone number "Tel-No-1", the
destination telephone number "Tel-No-2", and the user
identification information(User-Info.), and then transmits
the IP packet to the network node apparatus 208-1, so that the
media router 212-1 commences a procedure of telephone call
setting operation(Step P204). It should be noted that the user
identifj_.cation information{User-Info.) may be delivered to
the media rou_tef 212-2 at a Step P219(will be explaiﬁed later).
This user identification i_nformatlion is qbnstituted by a
telepﬁone call identifier "C-id" used to ﬁlanage, for example,
a telephone call on the user side; an identification symbol
'for a voice(speech) compression system of an IP telephore; and
an identification symbol of a voice code com}_ersion codes. A
pay;oad portion of an IP packet 379 shown in FIG. 96 may be
used as an UDP segment. For instance, both a transmission

source port number and a destination port number may be employed
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as "5060" in order fhat a program for controi.'!.ing the telephone
communication connection provided inside the media router
212-1 and 212-2 is discriminated from other programs.

Upon receipt of the IP packet, the network node apparatus
208-1 retrieves the address administration table 360-1 shown
in FIG. 93 so as to seek such a record that the transmission
source IP address is "EAOl" as the external IP address and the
destination IP address of "EA81" is contained. In this example,
when the network node apparatus 208-1 finds out the record
indicated in the first row of the address administration table
360-1 from thé top row, namely, the record being equal to "EA0Q1,
EA81, IAO01, IA81", the network node apparatus 208-1 applies
the capsulating technique of the IP packet to form an IP packet
380 equél to an internal IP packet-éhown in FIG. 97 by using
the IP addresses "IAO1" and "IA81", which are described in third
and fourth addresses inside the record. Thereafter, the
network node apparatus 208-1 transmits such a telephone proxy
servér 313-1 whose IP address is equal to "IA81"(Step'P205).
In this case, a payload poftion of the IP packet 380 corresponds
to "379" of the IP packet.

When the telephone proxy server 313-1 receives the IP
packét 380, the telephone proxy server 313-1 produces an IP
packet 381 whose payload portion is equal to the iP packet 379,
and sends the produced IP packet 381 to the telephone

administration server 313-5 whose IP address is equal to
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"IA91"(Step P206). The telephone administration server 313-5
determines a communication line identifier(CIC-1-2) as, for
instance, CIC-1-2 = "Tel-1-No-1" + "Tel-No-2", depending upon
a combination between the transmission source telephone number
"Tel-No-1" and the destination telephone number "Tel-No-2",
and then saves the communication iine identifier(CIC-1-2) into
the telephone administration server 313-5. In this case,
symbol "+" implies that the telephone number is arranged(namely,
coubling.of data).

The telephone administration server 313-5 notifies both
the transmission source telephdne number “Tel-No-l“ and the
destination telephone number "Tel-No-2", which are received
at the previous Step P206, to 1;he telephone domain name server
313-2(Step P207). The telephone administration server 313-5
recelves from the télephone domain name server 313-2, the
external IP address of "EAOl" corresponding to the telephone
" number "Tel-No-1" ina 1-to-1 correspondence rel_atidnship; the
internal 1P address of "IAO1"; and both the IP address "EA02"
and the internal IP address "IA02", which correspond to the
'telephone number "Tel-No-2" in a 1-to-1 correspondence
relationship(Step P208). 1In this case, the telephone aomain
name server 313-2 inquires IP address information of the
'telephonenumber"Tel-No-Z“tothefelephonedomainnameserver
-314-2 by employing the redialing function so as to acquire the

IP address information. The telephone administration server

178



313-5 checks as to whether or not the IP address "EAOL" received
from the telephone domain name server 313-2 is made coincident
with the transmission source IP address "EAOl" which has been
acquired from the inside of the IP packet 381 at the Step P206.
When the IP address is not made coincident with the transmission
source IP address, the telephone administration server 313-5
stops the telephone connection procedure. To the contrary,
when the IP address is made coincident with the transmission
source IP address, the telephone administration server 313-5
additionally saves the IP address "EAO01l" of the transmission
source telephone set, the internal IP address "IAOl1" thereof,
the IP addresé "EAQO2" of the destination telephone set, and .
also the internal IP address "IA02" thereof into the
information of the held communication line identifier(CIC-
1-2). It should be noted that as to the IP packet of the
communiéationamongtheservérsp:dvidedinsidetheintegrated
IP communicat:l_.on network, an IP packet 382 having a format shown
in FIG. 99 is transmitted/received by employing the internal
IP address. |
The network node apparafus is not equél to the server.
The IP packet transmitted/received between the network node
apparatus and the telephone proxy server corresponds to such
an IP packet having a capsulated format shown in FIG. 97 and
FIG. 101, whereas the IP packet transmitted/received between

the network node apparatus and the media router corresponds
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to an IP packet before being éapsulated, to which the external
IP address as shown in_FIG. 96 has been applied.

Next, the telephone administration server 313-5
transmits such an IP packet(IAM packet) via a representative
server 313-7 of the communication company "1"(Step P214) .and
via a representative server 314-7 of the communication company
"2"(Step P215) to the telephone administration server 314-
5 of the communication company "2"(Step P216). The IP packet
contains the IP address "EAO1l" of the transmission source
telephone set, the internal IP address "IAQ0l1l" thereof, the
transmission source telephone number "Tel-No-1", the IP
address "EA02" of the destination telephone set, the internal
IP address "IAQ02" thereof, the destination telephone number .
"Tel-No-2", the user identification number(User Info.), and
the communication line identifier(CIC-1-2). Then, the |
telephone administration server 314-5 receives the four IP
addresses "EA01, IAO01l, EAO2, TAO02"; the two telephone numbers
"Tel-No-1" and "Tel-No-2"; the communication line identifier
"CIC-1-2"; and the user identification information(User-
Info.), and saves all of the received items other than th‘e user
identification information (User-Info.) into the intérnal
circuit thereof.

Furthermore, the telephone administration server 314-5
whose internal address is "IA92" notifies the IP packet 383

of FIG. 100 to the telephone proxy server 314-1 whose internal
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IP address is equal td "IA82"(Step P217). In this case, the
IP packet 383 contains the IP address "EAO1l" of the transmission
sourée telephone set, the IP address "EA02" of the destination
telephone set, the transmission source telephone number
"Tel-No-1", the destination telephone number "Tel-No-2", and
the user additional information(User-Info.). Then, the
telephone proxy server 314-1 forms an IP packet 384 shown in
FIG. 101 and sends the IP packet 384 to the network node

' apparatus 209-2(Step P218). The network node apparatus 209-2
performs the inverse-capsulation of such an IP packet by
removing the header of the IP packet 384 to form an IP packet
385 shown in FIG. 102, and then transmits the IP packet 385
| to the media router 212-2(Step P219). The media router- 212-2
acquires the IP address "EAO1" of the transmission source
telephone set, the IP address "EA02" of the destination
telephone set, the transmission source telephone number
"Tel-No?l", the defstination telephone number "Tel-No-2" and
the user additional information(User-Info.).

Next, the media router 212-2 returns the reception of
the above-explained information for notifying the telephone
rece_ption in connection with two sets of the telephone numbers
"Tel-No-1" and. "Tel-No-2" to the telephohé administration
server 314-5(Steps P221, P222, P223). This telephone
administration servér 314-5 restores the communication line

identifier(CIC-1-2) from the two telephone numbers "Tel-No-1"
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and “Tel-Né-Z", and then transmits a feception
confirmation(acknowledgment) IP packet(ACM packet) of
above-explained information containing the communication line
identifier(CIC-1-2) via the-telephone administration server
313-5 to the media router 212-1(Steps P224 to P229).

Next, the media router 212-2 notifies the telephone
call(call reception) to the telephone set 214-4(Step P230),
and when the telephone set 214-4 accepts the telephone.call,
the telephone set 214-4 produces telephone calling sound.
The media router 212-2 notifies such a fact that the telephone
set 214-4 having the called telephone number fTel-No-Z“'is
being calied via the network node apparatus 209-2(Step P231)
and furthef via the telephone proxy server{Step P232) to the
telephone adminisfration server 314-5, while attaching-a set
of the transmission source telephone number "Tel-No-1" an& the
destination telephone number "Tel-No-2"(Step P233). The
telephone administration server 314-5 of the coﬁmunication
company 2 restores the -communication line identifier(CIC-1-2)
by employing the set of the transmission source telephone
number "Tel-No-1" and the destination telephone number
"Tel-No-2" sent from the media router 212-2. Next, the

telephone administration server 314-5 forms a reception

‘confirmation IP packet(CPG packet) of the above-explained
information containing the communication line

identifier(CIC-1-2), and then sends the CPG packet to the
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telephone administration server 313-5(Steps P234, P235, P236).
The telephone administration server 313-5 receives the CPG
packet and reads the communication line identifier(CIC-1-2)
from the CPG packet. -

| Next, while the telephone administration server 313-
5 employs the communication line identifier(CIC-1-2), in such
a case that the telephone administration server 313-5 feads
. out both the address and the telephone number which are.
.recorded/saved at the Step P214,-and then trénsmits at least
the IP addfess "EAO1" of the media router 212-1 connected to
the transmission source telephone set; the IP address "EAOQO2"
of the media router 212-2 connected to the destination -
telephone set; the transmission source telephone number
"Tel-No-1"; and the destination telephone'nﬁmber "Tel-No-2"
to the télephone proxy server 313-1(Step P237), these items
are notified via the netwprk node.apparatus'208-1(Step P238)
to the m_edia router 212-1(Step P239). The media router 212-1
informs that the destination telephone set 214-4 is being
called to the transmission source telephone set 213-5(Step
P240), and the transmission soufce telephone 213-5 produces
the telephone calling sound. ‘

On thé other hand, when the user of the telephone set

214-4 hears the te'lephone calling sound to take up the handset
of this telephone set(off hook), the IP telephone set 214-

4 notifies the off hook condition to the media router 212-
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2(Step P241). Then, the media router 212-2 notifies the off
hook notification via the network node apparatus 209-2(Step

P242), and further, via the telephone proxy server(Step P243)

- .to the telephone administration server 314-5(Step P244). The: -

. telephone administration server 314-5 of the communication
company 2 restores the communication line identifier(CIC-1-2)
from the set of both the transmission source telephone number
"Tel-No-1" and the destination telephone number "Tel-No-2",
and forms a reception confirmation IP packet(ANM packet) of
the above-explained information containing the communication
line identifier(CIC-1-2) to transmit the ANM packet to the
telephone administration server 313-5(Steps P245, P246, P247).
The telephone administration server 313-5 receives the ANM
packet so as to read out the communication line
identifier(CIC-1-2) from the ANM packet.

While the telephone administration server 3_14-5 employs
. the communication __line_identifier(CIC-l-Z) held at the stage
of the Step P245,. the telephohe administration server 314-
5 reads both the IP address and the telephone number which are
held/stored at the previous Step P217. Next, the telephone
administration server 314-5 notifies both the IP address "EA01"
and the internal IP address "IAO1" of the transmission source
telephone set and the IP address "EA02" and the intermnal IP
address "IAOZ'f of the media router 212-2 connected to the

destination telephone set to the table administration server
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314-3(Step P250). The table administration server 314-3 saves
thereinto a set of the communication line identifier(CIC-1-2);
both the IP address "EAO1l" and the internal IP address "IAO01"
of the transmission source telephone set; and both the IP
.address "EA02". and the internal IP address "IAQ02" of the
destination telephone set, and also stores these IP addrgsses
into the addrgss administration table 360-2 contained in the
network node apparatus 209-2(Step P251). This condition is
indidated as a record of a éecond row of the address
administration table 360-2 of FIG. 94. |

While using the read communicétion line
identifier(CIC-1-2), the telephone administration server
313-5 reads out both the IP address and the telephone number
saved/stored at the Step P214. Next, the telephone
administration server 313-5 notifies the communication line
identifief(CIC-1~2). both the IP address "EAO1" and the
internal IP address "IAO0l1" of the transmission-sided media
routgr 212-1; and both the IP address "EA02" and the internal
IP address "IA02" pf the destination media router 212-2 to the -
table administration sefver 313-3(Step P252). The table
administration server 313-3 holds thereinto the communication
line idéntifier(CIC-l-Z); both the IP address "EAOLl" and the
internalIPaddress"IAOl"ofthetransmissionsourcetelephone
set; and both the IP address "EA02" aﬁd the internal IP address

"IAO2" of the destination telephone set, and further holds
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these items into the address administration table 360-1
provided in the netﬁork n'ode apparatus 208-1(Step P253). This
condition is indicated és the record 6f the'second.row of the
address administration table-360-1 of FIG. 93.

The record of the second row in the address
administration table 360-1 of FIG. 93 éorresponds to an "IP
communication record of address administration table" which
is set into the network node apparatus. The content of the
IP communication record is ruled based upon such a definition
made of the transmission source external IP address "EAO1",
the destination external IP address "EA02", the transmission
source internal IP addreés “IAOl" , and the destination internal
IP address "IAO2".

The IP communication record of the second rOﬁ-éf the
address administration table 360-1 contains both the external
IP address "EAO1" and the external IP address “EAOZ",'and
determines such an IP communication path defined betﬁeen the
media router 212-1 to which the external IP address "EAO0l" is
applied, and the media router 212-2 to which the external IP
address.“EAOZ" is applied, Also, the IP communication record
of the second row of the address administration tablé 360-
2 determines an IP communication path established between the
media router 212-1 and the media router 212-2.

It should be noted that the transmission source external

IP address "EAOl1l" is determined in a 1-to-1 correspondence
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relationship with respect to the telephone nmnber "Tel-No-
1", and similarly, the destination external IP address "EA02"
is determined in a 1-to-1 correspondence relationship with
respect to the telephone number "Tel-No-2", and when the
transmission source is not discriminated from the des’t'in.ation,
the IP conununication record of the address administration table
of the network node apparatus is merely equal to a record of
an address administration table for determining an IP
communication path between the telephone number " Tel-No—l-" and
the telephone number "Tel-No-2".

The above-explained Step P245 corresponds to such a
procedure capabie of notifying response informatlion' for
confirming a call setting operation, namely capable of
notifying such a possibility that the telephone communication
between the telephone set 213-5 and the telephone set 214-
4 is commenced. The telephone administration server 314-5
notifies-, fg_)r instance, the communication line
. identifier(CIC-1-2); the IP address "EAOL" of the transmission
source media router 212-1; the IP address "EA02" of the
destination media router 212-2; the transmission source
telephone number "Tel-No-1"; the destination telephone humber
"Tel-No.-Z" to a charging administration server 314-4 on the
basic of such a time instant when the telephone communication
can be started(Step P254). Then, the charging administration

server 314-4 can record/hold thereinto the communication line
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identifier(CIC-l-Z);thetransmissionsourcetelephonenumber
"Tel-No-1"; the destination telephone number.“Tel-No-Z“; the
IP address "EAO1l"™ of the transmission source media router
212-1; and the IP address "EA02" of the destination media router
212-2(Step P254). |

Similarly, the charging administration server 313-4 can
record/hold thereinto the transmission source telephone
number "Tel-No-1"; the destination telephone number “Telf
No-2"; the IP address “EAOi“ of the transmission source
- telephone set; and the IP address "EA02" of the destination
telephone set(Step P255). Also, the telephone administration
server 313-5 notifies to the telephone set 213-5, such a fact
that the user of the destination telephone set 214-4 takes up
the handset so as to respond to the telephone cali. In other
words, the telephone administration server 313-5 notifies the
response to the telephone call via the telephone proxy server
313-1(Step P256), and furthefmore via the network node
apparatus 208-1(Step P257) and the media router 212-1(Step
P258) to the telephone set 213-5(Steb P259).

A series of the above-explained steps defined from the
Step P200 up to the step P259 will be referred to as a "connection
phase of a telephone communication". At the Step P200, the
user of the IP telephone set 213-5 takes up the handset. At
the Step P259, the completion of the call setting 6peration

is notified to the telephone 213-5. Also, in the above-
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explained terminal-to-terminal connection control, such a
communication line connected from the network node apparatus
208-1 {ria the cbnmunicafion line 370-1, and also via the router
219-1, the representativg servers 313-7 and-314-7, the router
219-2, and the communication line 370-5 to the network node
apparatus 209-2 will be referred to as a "connection control
line" inside the IP telephone network 203. The connection
control line is used in order to transmit/receive an IP packet
for controlling the terminal-to-terminal communication
connection.
<{COMMUNICATION PHASE)>)>

Referring now to FIG. 103 to FIG. 106, a communiéétion
phase will be described. Voice entered into the telephone sef
213-5 is transferred to amedia router(Step P300), and the media
router digitalizes the voice to form an IP packet 387, and
" transmits the IP packet 387 to the network node apparatus
20841(Step P301). The IP packet 387 is capsulated and then
is qonverted into an internal IP packet 388. This internal
packet 388 is reached via a communication line 370-3;.routers
219-5, 219-7, 221-1, 219-10 and 219-9; a communication line
370-6 to a network node apparatus 209-2(Step P302). Then, the
IP packet 387 is 1nverse-capsulateﬁ.by'removing the IP header
to be converted into. an IP'packet 389. This IP packet 389 is
delivered via a media router 212-2(Step P303) to a telephone

set 214-4(Step P304). Voice of a user of the telephone set
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214-4 is transferred along a direction opposite to the
above-explained direction. In other words, the voice of the
user of the telephone set 214-4 is reached via the media router
212-2(Step P305), the network node apparatus 209-2(Step P306),
and the routers 219-9, 219-10, 221-1, 219-7, 219-5 to the
network node apparatus 208-1(Step P307), and then is delivered
via the media router 212-1(Step P308) to a telephone set
213-5(Step P309).

In the above-explained communication phase, while
paylbad portions of ‘the IP packets 587 and 389 are used as "UDP
segments”, both a transmission source UDP port number and a
destination UDP port number are changed into, for example,
"5004", "5006",_ “5010", "5012", "5016" etc., so that a
telephone communication for transferring other voice can be
established. An IP packet 388 containing digitaiized voice
is t:ansferred th_ro_ugh a communication line whic_h connects from
the network node apparatus 208-1 via the communication line
370-3: the routers 219-5, 219-7, 221-1, 219-10., 219-9; and the
communication line 370-6 to the network node apparatus 209-2.
As a result, the IP communication line is called as a "voice
communication line" employed in.fhe IP telephone netwofk 203.
The voice communication line may be discrimiﬁated from the
above-described "connection control line" of the IP telephone
network 203 in the connection phase.

In the communication phase, a record indicated on a
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second row of an address administfation table 360-1 shown in
FIG. 93 is carried out by employing a record of an address
administration table for determining the IP communication path
between the telephone number “Tsl-No—l" and the telephone
'numbér "Tel-No-2", namely the IP commdnication record equal
to the transmission source external IP address “EAOl"; the
destination external IP address "EA02"; the transmission
source internal IP address "IA01"; and the destination internal
IP address "IA02". |
<<RELEASE PHASE>>

Referring now to FIG. 107, a release phase is explained.
In such a case that the user of the telephone set 213-5 puts
~on the handset thereof in order to accomplish the telephone
communication and then notifies the end of the telephone
communication to the media router 212-1(Step P400), the rhedia
router 212-1 produces such an IP packet which contains at least
an indication of a request for releasing alfelephone
communication, the transmission source telephone number
*Pel-No-1", and the destination telephone number "Tel-No-2".
When the media rduter 212-1 sends the produced IP packet to
a network nbde apparatus 208-1(Step P401), this network node
apparatus 208-1 produces such an IP packet made by that the
received IP packet is capsulated by employing a record of a
first row of the address administratioh'table 360-1 shown in

FIG. 93, and then transmits the produced IP packet to the
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telephone proxy server 313-1(Step P402). Next, the pilot
telephone administration server 313-1 produces sudh an IP
.packet containing the indication of the telephone release
request, the transmission source telephone number "Tel-No-
1", and the destination telephone number "Tel-No-2", which have
been produced by the media router in the beginning and transmits
the produced IP packet to the telephone administration
server(Step P403). The above-explained formats of the IP .
packets and the setting method of the IP addreéses used in the
above—explainea Steps P401, P402, P403 are identicai to those
of the Steps P264, P205, P206 in the telephone communication
connection phase.

The telephone administration server 313-5 festores the
communication line identifier(CIC-1-2) from both the
telephone numbers "Tel-No-1" and "Tel-Nb-Z" so as to produce
an IP packet(REL packet) containing both tﬁe indicative of
requesting the release of the télephone communication and the
communication line identifier(CIC-1-2), and then sends the IP
packet to the representative server 313-7 of the communication
company "1"(Step P404). The IP packet is reached via the
representative server 314-7 of the communication.comﬁany
2(StepP405)totheteiephoneadministratioﬁéerver314-5under
management of the communication company "2"(Step P406).

Next, the telephone administration server 313-5 returns

such a release completion IP packet wvia the telephone proxy
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server 313-1 and the network node apparatus 208-1 to the media
router 212;-1 (Steps P407, P408, P409). This release complétion
IP packet reports that the release request defined at the Steps
P400 to P403‘.' is carried 6ut. Also, ‘the telephone
administration server 313-5 transmits an IP packef containing
the communication line identifier(CIC-1-2) to the table
administration sei:‘ver 313-3(Step P433). Since the table
administration server 313-3 holds the address corresponding
to the communication line identifier(CIC-1-2) after the
process operation of the Step P252 ,hés been carried out, the
table administration server 313-3 confirms to receive an
instruction for deleting the four IP addresses "EA0l, EA02,
IAO1, IAOZ_" , and then deletes the record :I.ndic;'atted on the second
row of'th"e address administration fat;le 360-1 employed in the
network node apparatus 208-1 shown.in FIG. 93. 1In 6ther words,
the table administration server 313-3 deletes the transmission
source external IP address "EAOl1"; the destination external
IP address "EA02"; the transmission source internal IP address
"IAO1l"; the destination internal IP address "IA02"; and the
IP communication record(Step P434). That is to say, tﬁe table
administration server 313-3 deletes the record of the alddress
administration table which' détermines the If communi'cat.i.on
path between the telephone number " Tel-No-l"land' the telephone
number "Tel-No-2".

When the telephone administration server 314-5 receives
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the IP packet cont&ining both the communication line

identifier(CIC-1-2) and the_, indication of the release request
at the Step P406, the telephone administration server 314-
-5 forms a release requesting IP packét and sends the IP packet
. to the telephone proxy server 314-1. The IP packet for implying

the instruction of the release request is reached wvia the

network node apparatus 209-2 to the media router 212-2(Steps

P411, P412, P413). Also, since the telephone administrat__ion
server 314-5 reports that the process op.eration of the Step
P411 is accomplished, the telephone administrétion server
314-5 produces an IP packet(RLC packet) containing the
communication line identifier(CIC-1-2), and then sends the RLC
packet to the representative server 314-7 of the communication
company "2"(Step P414). The RLC packet is reached via t_he
representative server 313-7 of the communication company
1(Step P415) to the telephone administration server 313-5 under
administrat:l.oh of the communication company "1"(Step P416).
The telephone administration server 313-5 which receives the
release completion IP packet notifies the end of the telephone
.communication to the charging administration server 313-
4(Step P442), this charging administration server 313-4 knov}s
such a fact that the telepﬁone communication is ended, which
_ is identified by the communication line number(CIC-1-2), and
then records the result inside the server.

Next, the telephone administration server 314-5

194



transmits the IP packet containing the communication line
identifier(CIC-1-2) to the table édministration server

314-3(Step P431), and this table administration server 314-3

. deletes a set of 4 addresses defined by "EA02, EAO1, IA02, IAOL™ ...

corresponding to the content of the record on the second row
of the address administration table 360-2 provided in the

~ network node apparatus 209-2 shown in FIG. 94(Step P432). When
the media router 212-2 knows the release request of the
telephone communication at the Step P413, the media router
212-2 instructs the telephone set 214-5 to cﬁt off the telephone
communication(Step P420), 'and subsequently returns the
release completion IP packet to the network node apparatus
209-~-2, the telephone proxy server 314-1, and thé telephone
administration server 314-5(Steps P421, P423, P424). The IP
packet reports that the release request is carried out at the
Step P413. When the telephone administration server 314-5
notifies the end of the telephone -communicati_on of the call
number to the charging administration server 314-4(Step P441),
this charging administration s'erver 314-4 knows such a fact
that the telephone communication is ended, which is identified
by the communication line number(CIC-1-2), and then r’ecsrds
the result inside the servér.

<<ITEMS RELATED TO TELEPHONE COMMUNICATION COﬁNECTION
CONTROL> >

The following case is conceivable. That is, a telephone
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user keeps a felephone coinmunicati’on for a ipng time, and does
not accomplish this telephone communication. Namely, a
telephone ending Step P400 shown in FIG. io7 is not executed.
In this case, such a risk may be expected that a telephone
communication fee is increased to an infinite amount. To avoid
such a risk, for example, the felephone administration server
313-5may inquire a telephone communication fee to the charging
admin._istration server 313-4 every time a long time period(e.g.,
24 hours) has passed. When the telephone administration'
server 313-5 detects the long telephone communicafion, the
telephone administration server 313-5 may separ-ateljr carry out
| the process operations defined at the éteps P404, P407, P433,
P442 except for the process operations defined from the Steps
P400 to P403 of FIG. 107.
<<COLLECTING METHOD OF OTHER COMMUNICATION FEES>)>

As to a communication fee, for instance, while a charging
information collection server for the communication company
1" is iﬁsta'lled inside the integrated IP communication network
201, charging information collected by the charging
administration server 313-4 is acquired to be notified to the
user service server 313-6, and then the telephone fee fmay be
charged to the telephéne user from the charging server.
31milérly, a charging information collection server may be
installed in the communication company “2”. The above-

explained collected charging information may be exchanged
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between the communication company ™“1" and the communication
company "2" by employing the IP communication means via the
representative' servers 313-7 and 314-7 of the.cofnmuni'cation
companies.
<<IN CASE OF SINGLE COMMUNICATION COMPANY>>

Even in such a case that the operation/management range
206-2 of the communication company 2 shown in FIG. 91 is not
present, and the IP telephone network 203 constitutes the
operation/management range of the communication company "1",
the operation of the above-described telephone connecfion
pPhase is available. As a result, as represented in FIG. 108,
the operation/management rangg 206-2 of the communication
company "2"” is changed into the operation/management range of
the communication company "1", thé representative server 314-7
of the cothunicatiion company 2 1s avoidable, and the IP

communication line is employed so as to connect the router 219-1

to the router 219-2 with each other. As a consequence, in the'

connection phase of the telephone communication, the Steps P214
to P216 shown in FIG. 95 become a Step P214X shown in FIG'. 109;
the Steps P224 to P226 shown in FIG. 95 become another Step
P224X indicated in FIG. 109; the Steps P234 to P236 shdown in

FIG. 95 become another Step P234X indicated in FIG. 109; and

the Steps P245 to P247 shown in FIG. 95 become a further Step

P245X indicated in FIG. 109; and also other Sfeps of FIG. 95

are identical to those of FIG. 109.
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A series of all telephone communication preparations of
the communication company "2" are changed into those of the

communication company "1". Among a series of the above-

..exXplained steps described in both the telephone communication ..: ..

connection ph&se and the telephone communication release phase,
the communication established between the telephone
administration server 313-5 and the telephone administration
server 314-5 is left, and a series of the processing steps which
are carried out by both the representative server 313-7 of the
communication company. 1 and the representat_ive server 314-
7 of the communication company 2 are omitted. Moreover, such
a telephone administration server may be formed by employing
the telephone administration server 313-5 and the telephone
adminis_tr-afion server 314-5. As a reéuit, in the above-
described telephone communication connection phase, the Steps
P214X, P224X, P234X, P245X, P254X indicated in FIG. 109 are
omitted; the Steps P217, P223, P233, P244, P250, P251 become
P217x, P223x, P233x, P244x, P250x, P251x shown in FIG. 110,
respedtively; and other Steps shown in FIG. 109 are identical
to those of FIG. 110.
<<EXPLANATION NO. 1 RELATED TO CONNECTION CONTROL OF TELEPHONE
ADMINISTRATION SERVER)) |

In the above-explained Step P214 in which the
communication is made from the telephone administration server

313-5to thé representative server 313-7 of the communication

198



company, before inquiring to the telephone domain name server
' 313-2, it can be known as to whether the destination telephone
number "Tel-No-2" belongs(/is joined) to the IP telephone
' netwoik managed/operated by the own communication company., -or
the IP telephone network managed/operated by another
communication company. This process operation is carried out
as follows:

The telephone administration server 313-5 may solve the

above problem by employing "communication cbmpany section

table of telephone number". A description will now be made_

of an exampie of the communication company section table of

the telephone number shown in FIG. 111. As a record of a serial.

No. 1 of the communication company section table, "81-3-

5414 -xxxx" is indicated in the éolumn of. "telephoné pumber;';
"No" is denoted in the column of "own communication company ?";
and "Com-130" is indicated in the column of "identification
information of another communication company”. Symbol "xxxx"

implies decimal notation of "0000" to "9999_". In this case,

the telephone numbers "81-3-5414-0000" to "81-3-5414-9999" .

show such a fact that these telephone numbers belong to the
IP telephone network managed by the communication dompany
identified by symbol "Com-130". Also, a telephone number
"1-2245-5678" described on a record of a serial No. 2 of the
communication company section table belongs to the IP telephone

network. operated/managed by the communication company
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identified by symbol "Com-025". Also, a telephone number
"81-47-327-3887" described on a record of a serial No. 3 of
the communication company section table belongs to the IP
teiephone network operated/mana"ged by the communication
.-company to which the telephone administration server 313-5
belongs.
<<EXPLANATION NO.2 RELATED TO CONNECTION CONTROL OF TELEPHONE
ADMINISTRATION SERVER> >

In the above-explained Step .P214 in which the
communication is made from the telephone adm:l.n_istration server
313-5 to the representative server 313-7 of the communication
cémpany, even when it can be seen that the IP telephoné set
of the destination telephone number "Tel-No-2" is
operated/managed bf the own communication company, it is
possible to know as to whether or not such a telephone set wﬁose
telephone number is "Tel-No-2" and to which another telephone
administration server is connected is joined to which network
node apparatﬁs, which will be explained as followé : The
telephone administration server 313-5 may solve this problem
by way of a telephone administration server section tabié of
teiephone number. An explanation will be made of an ekample
of a teléphone administration sei:'ver section table of telephone
' numbers sho'wn in FIG. 112.
The telephone number "81-47-325-3887“ on the record of

the serial _Nd. 1 of the telephone administration server section
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-table represents such a fact that the telephone set is joined
(namely, the communication line is connected) to the network
node apparatus operated/managed by the telephone
administration server 313-5. The telephone number "81-
2245-56xx" described on the record of the serial No.2 of the
telephone administration server section table indicates such
a fact .that the telephone numbers of "81-2245-5600" to "1-
2245-5699" ére ;_ioined(namely, communication line is
connected) to the network node apparatus which is
operated/managed 5y such a communication company in wilich the
IP address of the telephone administration s'efver is equal to
"100.10.11.40". Next, the telephone number "81-6-1234-xxxx"
described- on the record of the serial No. 3 of the telephone
administration .server section table indicates such a fact that
the télephone numbers of "81-6-1234-0000" to "81-6-1234-9999"
are joined{namely, communication line is cbnnected) to the
network node apparatus which is operated/managed by such a
communication company.
. <<OPERATION/MANAGEMENT OF NETWORK BY OPERATION/MANAGEMENT
SERVER> >

While the operation/management server 313-9 of ‘the
communication company "1" perioridically, or temporarilir uses
internal resources of the operation/management range 206-1 of
the comuﬁication ‘company "1", namely the network node

apparatus 208-1, 208-2; the routers 219-1, 219-3, 219-5, 219-6,
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219-7;. the_,telepl'_zone domain name sefver 313-2; the telephone
administration server 313-5; the pilot telephone
administration server 313-1; the table administration server
313-3; the charging management server 313-4; the
representative server 313-7; the user service server 313-6;
and the telephone gateway 209-1; and further the IP
communication means, or the means for transmitting/receiving
the ICMP packet, the operation/management server 313-9 checks
| as to whether or not these resdurces are operai:ed under normal
conditions. Alternatively, the operation/management server
313-9 checks as to whether or not the communication lines among
the resources are operable under normal states(failure
management), or checks as to whethei: or not congestion of the
IP packet ﬁithin the network .become's excessively
large(communication guality control). .As a result, the
operation/management server 313-9 operates/manages the
internal resources of the operation/management range 206-1 of
the cominun:l.cai:ion company "1" in a batch mannef. Both the
failure condition and the communication quality gondition of
| the network resources containing the communication line, which
are acquired by the operation/management results, may be
reported via the user service server 313-6 to the'telephoné
user 227-1.

Similarly, while the operation/management server 314-9

of the communication company "2" periodically, or temporarily
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communicates various sorts of resources provided inside the
operation/management range 206-2 of the communication company
2, the server checks as to whether or not thes.e résources are
. operated .under normal condition. Alternatively, the
operation/mémagement server 314-9 checks as to whether or not
the communication lines among the resources are operable under
normal states{failure management), or .checks as to whether or
not congestion of the IP packet within the network becomes
excessively large(communication qualii:y control). As a
result, the. operation/management server 314-9
operates/manages the internal resources of the
operation/mén&gement range 206-2 of the communication company
"2" in a batch manner. Both the failure condition and the
communication quality condition of the network resources
containing the communication line, which are acquired by the
operation/management results, may be reported via the user
service server 314-6 to the telephone user.227-2.

Since thé above-~described network operation/manageme_nt
are carried out by the operation/management servers 313-9 and
314-9, it is pqssible to improve the reliability in the
terminal-to-terminal communication connection control‘of the
telephone network 203 provided inside the IP trénsfer network
201 established between the IP telephone set 213-5 and the IP
telephone set 214-4. Similarly, since the network operation

economical base of the communication company can be supported
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by the collecting means of the communication fees by the
charging"'administration servers 313-4 and 314-4, it is possible
to improve the reliability in the terminal-to-terminal
communication connection.control of the telephone network 203
within the IP transfer network 201.

The contents of the embodiment 6 will now be summarized
with supplemental information as follows: That is, the IP
transf_er network contains at least the network node apparatus,
the telephone administration server, the media router, the
tgleéhone domain name server and the table administration
server. Auser "i"(i=1,2,3,°'°) sets the individual external
IP address "EA-1i" to the media router of the user -located
outside the IP transfer network, one, or more telephone sets |
are conhected to the media router of the user "i", and the media
router is connected '-via the communication line to any one of
the network node apparatus. An internal IP address "IA-i" used
for the communication of the user "i" is applied to the
termination unit(logic terminal) on the side of the network
node apparatus of the communication line,. and also the
telephone number of the individual user is applied to-the media
router. Also, the telephone domain name server holds the set
constituted by the telephone number of the individual user:; .
the external IP address "EA-i" of the media router; and the
internal IP address "IA-i". When the telephone domain name

server is inquired as to the telephone number of the individual
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user, the telephone domain néme server iesponds both the
external IP address and the internal IP address, and also sets
the IP communication record for determining the IP
communication path established between the media router and
the telephone proxy server into the network node apparatus.
.The IP communication record is used td request the
transmission.$ource telephdne set, and is transferred via the
telephone proxy server to the telephone administration server.
The telephone administration server requests the telephone
domain name server- so as to acquire both the external IP address
of the transmission source media router and the internal-IP
address(“EA-1, IA-i") thereof from the transmission sourqe
telephone number, or both the external IP address and thé
internal IP add;ess(“ﬁA-j, IA-j") of the destination media
router from the destinatibn telephone nmber. Then, the table
administration server sets these IP addresses to the network
node apparatus on the transmission side and.the network node
apparatus on the destination side as the IP communication
records which are used in the telephone communications between
the transmission source telephone set and the destination
telephone.set. When the telephone set on the transmission
source side requésts the call setting operétion, the media
router on the transmission source side sends the IP packet
containing both the destination telephone number and the

transmission source telephone number to the telephone
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administrationfserver'on'the transmission source side. Then,
thetelephoneaﬂministrationeervertnlthetransmissionsource
side exclusively determines the line number{(CIC) for
identifying the communication line for the telephone voice
based upon the set of the destination telephone number and the
transmission source telephone number.

Next, the telephone administration server on the
transmission source transm;ﬁs "IAM packet fop.requesting
felephone calllsetting operatien“ which contains the
transmission source telephoﬁe.number, the destihation
telephone number, and the line number to the telephone
administration server on the destination side. The telephone
administration server on the destination side notifies the call
reception to the media router on the destination side. When
the telephone reception of the telephone set is allowed, the
telephone administration server on the destination side
transmits the above-explained "ACM packet for notifying
reception of IAM packet" via the telephone administration
server on the transmission source to the media routef on the
tranemission source side. Also, the media router on the
destination side requests the telephone set on the destihation
eide te execute the telephone call setting operation. When
the telephone set produces the telephone calling sound, the
media router informs to the telephone administration server

on the destination side, such a fact that the telephone set
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is being called. The telephone administration server on the
destination side transmits "CPG packet for notifying call
reception" to the télephone administration server on the
transmission source, and then, the telephone management server
on the transmission source side notifies the call reception
via the media router to the telephone set on the transmission
source side.

In response to the call sett;ng request, the telephone
set on the destination side notifies the response via the media
router on the destination side to the telephone administration
server on the'déstination side. The telephone administration
servef on the destination side produces ANM packet for
indicating response to call setting request, and transmits the .
ANM packet to the'telephong administration server on the
transmission side. The telephone administration server on the
transmission source side notifies the response to requt_-zst the
call.setting operation to the media router on the transmission
source side. The telephone set on the transmission source side
stops the calling sound, and is advanced to the communication
prhase. When the telephone communication of the telephone éét
on the transmission source side, or the destination side is
ended, and aiso the cut request of the telephone calling
operation is notified, this cut request is notified via the
media router to the telephone administration server.

The telephone administration server which requests
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telephone call intérruption forms “REL packet for requesting
end of telephone communication” by employing tﬁe line
number(CIC), and then, transmits the REL packet to the
telephone administration sérver on the call interrupt side.
This telephone administration server on the call interrupt side
returns "RLC packet for reporti#g reception of REL packet".
The telephone administration server on the call interrupt side
notifies the end report of the telephone communication to_the
media router on the interrupt request side.

After the teiephone communication is-endéd, the
telephone administration server may collect the telephone |
communication record containing the line number, the
communication time instant, and the telephone number, and then
may_notify the telephone commupication record to both the
opefation managing server and the charging server. In the
terminal-to-terminal communication connection control
established between the telephone administration server and
the relay telephone administration server, and also the
terminal-to-terminal commuhication connection control
established between thé two telephone ad:ninistration-sérvers,
the above-explained IAM, ACM, CPG, ANM, REL and RLC dre
transmitted/received. The IP packet is transmitted/received
between the telephone administration server and the media
router so as to perform the terminal-to-terminal connection

control.
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While the payioad'portion of the IP packet is used as
the~UDP segment, and also both the telephone call connection
phase and the telephone release phase are used as a single port
-number,na single call control program for managing bofh the
connection phase and the telephone release phase may be
utilized in the different telephone communications. Also, in
the telephone communication phase, since the UDP port numbers
different from each other every telephone set are allocated,
even when the media rouf_er is only one 1P address, the different
voice eﬁery telephone set may be transferred. In order that
one telephone administration server may solely.play both the
function'bf'the telephone administration server on the.
transmission side and the function of the telephone
administration server.on the reception side, the above-
explained telepﬁone administration servef may perform the
procedures of both the telephone communication connection
phase and the telephone release phase in combination with both
the transmission source media router and the destination media
router via the telephone proxy server.

In order that the telephone administration server may
know as to whether the destination telephone number bélongs
to the IP telephone network operated/managed by the own
communication company, or by another communication company,
the telephone administration server may employ the

communication company segment table of the telephone number.
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Also, in order to know such a fact that the telephone set having
the destination telephone number is joined to which network
node apparatus, the telephone administration server may employ
the telephone administratioﬁ server segment table. of the
telephone number. Since the operation/management server of
the communication company exchanges the information with
respect to the network node_apparatus of the
ope;ation/management range of the communication company, the
various sorts of servers, and also the telephone gateway so
as Eo operate/manage the internal fesources of the network in
the batch node, the reliability in the terminal-to-terminal
communication connection control inside the network can be
improved. Otherwise, the operation/management server can
improve the reliability of the terminal-to-terminal
communication connection control of the IP transfer network -
in conjunction wifh the charg;ng administration server.
Furthermore, in this embodiment, the above-mentioned IP
encapsulation and reverse-capsulation by the network node
apparatus can be replaced to the simple encapsulation which
forms an internal packet by adding a simple header to aﬁ
external IP packet and the simple reverse-capsulation’ which
removes fhe'simple header from the internal packet,

respectively.
14__SEﬁENIH_EMBQDIMENILIN_HHICH_SIRHQIHRES_QE_MEDIA_EQHIERS
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ARE DIFFERENT FROM EACH OTHER:

FIG. 113 is a schematic diagram for explaining a method
for applying an IP address and a telephone number with respect
to a media router. FIG. 114 is'an:explanatory diagram for
explaining a capsulation relation item of an IP packet of a
network node apparatus. Referring to these drawings, a -
seventh embodiment will now be explained..

AymdiafoutefSSOstoresIPtelephonesets515-1t0515-4,
and analog telephone sets 516-1 to 516-3, and is cohnected from
thelineinterfaceunit533v1aJngiccommunicationlinés539-1
through 539-3 for transmitting/receiving IP packets to a.
network-ndde apparatus 540.. In this case, a physical
communication line 538 contains all of these logic
communication lines 539-1 to 539-3.

The média-router 530 executes a telephone call control,
and other major process operations of the media router 530.
The media router 530 contains an analog interface unit 532
having a connection interface between a media router major unit
531 énd an analog telephone set, a line interface unit'533,
an address telephone number correspondence table 534, and a
telephone set administration table 535. The media rduter
major unit 531 contains thereinto IP addresses "EAQ1", "EAl1l2",
"EA13" and "ADR". The IP address "EAOl"” is made in 1-to-1
correspondence with the telephone number "Tel-No-1"; the IP

address "EAl2" is made in 1l-to-1 correspondence with the
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telephone number "Tel-No-12"; and alsb the IP address "EAl13"
is made in 1-to-1 correspondence with the telephone number
“Tel-¥No-_13". This condition is indicated in an address
telephone number correspondence table 534. Telephone numbers
applied to both an IP telephone set and an analog telephone
set are managed by employing an address administration table.
As a result, when a telephone number is changed, the address
administration table is rewritten.

While ports 538-1 to 538-7 are provided inside the media

- router major unit 531, such port numbers as "1" to "7" are

applied to these ports. Furthermore, these ports are directly . .

connected via communication lines to IP telephone sets, or
indireci;ly connected via an analog interface unit 532 to analog
telephone sets 516-1to 516-3. To these IP telephone sets 515-1
to 515-4, such identifier names as "Id-5" to "Id-8" and IP
addresses "ADOl1" to "ADO04" are appliedl. This condition is
represented on such records within a telephone set

administration table 535 in which port numbers are selected
to be 1 to 4. Symbol "D" within the telephone set

administratioﬁ tabie shows aﬂ IP telephone set, ané symbol "A"

denotes an analog telephone set. The IP address "EAQ1l" is

applied to the port 532-1, the IP address "EAl2" is applied

to the port 532-2, and the IP address "EA1l3" is applied to the
port 532-3. Both the ports 538-1 and 532-1 are connected to

each other by the communication line, and both the ports 538-7
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and 532-3 are connected to each other by the communication line.
Since the IP telephone set 515-1 is connected via the

communication line 517-1 to the port 538-1, when the IP

telephone 515-1 is connected via the media router 530 to the .. .

ne_twqu node apparatus, the IP address "EAO1" may be employed.
Similarly, the IP address "EA1l3" is fixedly allocated to the
analog telephone set 516-3. When the analog telephone set
516-3 is connected via the media router 530 to the network node
apparatus, the IP address "EA13" may be continuously employed.
This ,condition is indicated in such a record equal to the port
-1 of the address administration table 535, and also such a
record equal to the port 7 thereof.

Both the port 538-4 and the port 538-5 are connected to
each 6,1:_her via the communication line. The IP telephone set’
515-4 is connected via the communication line 517-4; the ports
538-4 and 538-5; the analog interface 532; and the
communication line 518-1 to the analog telephone set 516-1,
so that the IP teleph_one set 515-4 can establish the telephone
communication with the analog telephone set 516-1. Similarly,
the IP telephoné set 515-2 is connected via the comm_unication
line 517-2; the ports 538-2 and 538-3; and the communitation
line 5.17-3 to the IP telephbne set 515-3, éo that the IP
telephone set 515-2 can establish the telephone communication
with the IP telephone set 515-3.

The telephone communication between two analog telephone
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.sets may be established by a function of an analog interface.
unit. The IP telephone sets 515-1 to 515-4 digitalize voice,
and sﬁperimpose the digitalized voice on an IP packet to thereby
sénd the IP packef, and also restore the digitalized voice to
obtain analog voice as a reverse function. The analog
interface unit digitalizes the voice received from the analog:
telephone sets 516-1 to 516-3 and then sends the digitalized
voice to the media rout_er major unit 531, and also restores
the digitalized voice received from the media:rout_er major unit
531 to ob.tain analog voice as é reverse funcfion thereof, and-
. then supplies the analog voice to the analog telept_mne' set.
<<A SERIES OF PROCEDURES EXECUTED IN MEDIA ROUTER AND NETWORK
NODE APPARATUS FOR TELEPHONE CONNECTION>>. |

Whén the handset of the IP telephone set 515-1 is taken
up, acalling IP packet 520 is transferred via the communication
line 517-1 to the media router major unit 531. In this case,
a transmission source IP address is "ADOl"_, and a destination
IP address is "ADR", _which are written in a header contained
in the IP packet 520. The media router major unit 531 returns
an IP packet of "call acceptance” to the IP telephone set 515-1.
Next, when the user of the IP telephone set 515-1 dials the
telephone number "Tel-No-4" of the communication counter party,
sﬁch a "call setting" IP packet is produced inside the IP -
telephone set 515-1, and then is transmitted to the media fouter

530. The IP packet contains the transmission source telephone
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number "Tel-No-1" and the telephone number "Tel-No-4" of the
communication counter party in the pajrload of the IP packet.

The media router 530 receives the above IP packé't in the
media router major unit 531, and produces such an IP paéket'
containing at least both the transmission source telephone
number "Tel-No-1" and the destination telephone number
"Tel-No-4", and then transmits the produced IP packet to the
network node apparatus 5_40 so as to commence the call s'etting
procedure. | |

When the network nodé apparafus 540 receives an lIP packet
521, an address administration table 541 shown in FIG. 114 is
- retrieved so as to seek such a record which contains the
transmission soﬁrce IP address of "EAOl" as thh.e external IP
address and the destination IP ad&ress of "EA81". In this case,
when the network node apparatus 540 £inds out a record indicated
on a first row of the address administration ta_ﬁle 541 from
a top row, namely such a record described as "EAO0l, EA81, TA01,
IA81", the network node apparatus 540 produces an internal IP
packet 542 by using the IP address of "IAO1" and IA81" described
in a third row and a fourth row with the record by applying
the capsulation method of the IP packet, and then trahsmits
the IP packet 542 to such a pilot telephone administration
server 545 whose IP address is equal to "IA81". 1In this case,
the pajrload portion of the IP packet 542 is the IP packet 521..

It should be understood that since the physical communication
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line 538 contains all of the logic communication lines 539-1
to 539-3 in the above-explained case, the logic terminals 543-1
to 543-3 .are selected to be all of the same internal IP address
. values "IAO1".

Furthermore, in this embodiment, the above-mentioned IP
encapsulation and reverse-capsulation by the network node
apparatus caﬁ be replaced to the simple encapsulation which
forms an internal packet by adding a simple header t;p an
external IP packet and the simple reverse-capsulation which
femdves the simple header from the internal packet,

respectively.

COMMUNICATION:

In FIG. 115, reference numeral 1001 shows an integrated
IP communication network, reference numeral 1002 indicates an
IP data netwof:k, reference numefal 1003 represents an IP
telephone network, refe.renc_e numeral 1004 denotes an IP
voice/image(audio/visual) network, reference numeral 1005
indicates a range of an integrated IP communication network
operated/managed by a communication company "1", and reféerence
numeral 1006 represents a range of an integrated IP
communication network operated/managed by a communication
company "2". Also, reference numerals 1002 to 1004 also

correspond tb IP transfer networks having IP packet transfer
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functions. These IP transfer networks may exchange
information by employing the IP COmmunication means for
transmittihg/recéiving IP packets inside the IP transfer
networks. An IP address used outside the: integrated IP.
communication network 1001 is called as .an external IP address,
whereas an IP address employed inside the integrated IP
communication netwofk 1001 is referred to as an internal IP
address. Also, reference numerals 1011 to 1017 indicate
telephone sets. keference numerals 1021 to 1025 show media
routers, and reference numerals 1080 and 1081 indicate

" telephone gatewajs. Reference numerals 1082 and 1083 show
public switched telgphone networks(PSTN), and reference
numerals 1084 and 1085 represent telephone sets.

Next, a description.will now be made of a "method for
controlling terminal-to-terminal communication connection"
in which a telephone communication connection is carried out
from the telephone set 1011 via the media router 1021, the
communication line 1040, the network node apparatus 1031, the
inside of the IP telephone network 1003, the network node
apparatus 1032, the communication line 1041 and the media
router 1022 to the telephone set 1012. o

The users'of the'telephone sets 1011 to 1013 previously
determine telephone numbers, and valﬁes.of external IP
addresses which are applied to the media routers connected.to

these telephone sets. Referring now to FIG. 117 and FIG. 118,
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“the telephone set 1011 uses the telephone number "Tel-No-1",
and the external IP address "EAl" is applied to the media router
1021. Also, telephone set 1012 uses the telephone number
"Tel-No-2", and the.external IP address "EA2" is applied to
the media router 1022, and further, the telephone set 1013 uses
the telephone number "Tel-No-3", and the external IP address
"EA3" is applied to the media router 1023. Also, sucha setting
Qperation is made as follows. That is, when the telephene
number "Tel-No-1" is indicated, any of the telephone number
servers 1026 to 1028 answer the external IP address "EA1". When
the telephone number "Pel-No-2" is indicated, any of the
telephone number.servers 1026 to 1028 answer the external IP
address "EA2". Also, when the telephone numeer "Tel-No-3" is
indicated, any of the telephone number servers 1026 to 1028
answer the external IP address "EA3". This method may be
realized by applying the known technique of the domain name
server(DNS) in which, for example, a telephone number-group
such as extension telephone numbers "100" to "199" is made in
correspondence witl'_; a domain name "1" by way of a predetermined
rule, for instance, 100-digit numbers are set fo i
<<PREPARATION OF TELEPHONE.COMMUNICATION>> ‘

A preparation of a telephone communication will now be
explained with reference to FIG. 115 and FIG. 116, .a-user 1060
proposes a telephone acceptance -person 1061 to use a

telephone(Step A100 of FIG. 116). The telephone acceptance
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person 1061 acquires from the user 1060, a user name, a user
address, a payment way of a cdmmunication fee, and the external
IP addresses "EAl" and "EA2" which constitute the propose
information of the telephone, an identification symbol "L-
1040" of the communication line 1040 and also a network node
apparatus identification number "NN-1031" 0of the network node
apparatus 1031; an identification symbol "L-1041" of a
communication line 1041, and an identification symbol_"NN-'
1032" of a nefwork node appafatus 1032, and then notifies these
acquired items to a user service éerver 1041(Step-A101). The
user service server 1041 determine; a user identification
symbol "UTD-1" used to identify the user 1060, and saves the
user propose information such as the external IP addresses
"EA1" and "EA2" and the user name acquired from the above
acceptance into a database owned in the user server 1041(Step
Al02).

Next, when the user service server 1041 notifies to a
telephone administration server 1042, the extefnal IP
addresses "EAl1l" and "EA2"; the'i_dentification symbols "L-1040"
and "L-1041" of the communication line; and the identification
symbols "NN-1031" and "NN-1032" of the network node appaftatus,
which are obtained by the above procedure(Step A103), the.
telebhone administration server'1042 determines internal IP
addresses "IAl" and "IA2", and notifies the four addresses "EAl,

EA2, IAl, IA2" to the table administration server 1043(Step
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Al107). 1In this case, the internal IP address of "IAl1l" is such
an intefnal IP address applied to a joint point between the
communication line 1040 and the network node apparatus 1031,
and the internal IP address of "IA2" is such an. internal IP
address applied to a joint point between the communication line
1041 and the network node apparatus 1032, which are values
inteinally determined by the 1n£egréted IP transfer network
1001 by-employing the identification symbols "NN-1031" and
"NN-1032" of the network node apparatus, and the idéntification
symbols "L-1040" and "L-1041" of the communication 1ine. Both
the telephone administ:ation servers 1042 and 1065 exchange
informétion with the IP commhnication.means so as to confirm
that these values are identical to each other in advance.
When the table administration server 1043 notifies the
above-explained four addresses to the network node apparatus
1031(Step Al108), the network node apparatus 1031 holds the four
addresses "EAl, EA2, IAl, IA2" as a first record of the address
administration table 1034 provided in.the network node
apparatus as shown in FIG. 117(Step A109). A record of a first
row in the address administration table 1034 is defined as an
IP communication fecofd between the media router 1021 having
fhe exterrial IP address "EAl" and the media router 1022 having
‘the external IP address "EA2". The IP communication record
may provide address information contained in an IP header,

while the IP packet is capsulated to produce the internal IP
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packet. Similarly, as a'récord of a second row of the address
administration table 1034, the four addresses "EAl, EA3, IAl,
IA3" are set as the IP communication J;ecord.

Another user 1062_propose-s .the telephone acceptance
person 1063 to receive a telephone service in a simi;ar manner.
As indicated in FIG. 118, an IP communication record is set
between the media router 1022 having the external IP address
"EA2" and the media router 1021 having the external IP address
.""EAl“ within the network node appai'atus 1032 in a similar
procedure(namély,' Steps All10 to All9 of FIG. 116). In |
accordance with the same principle idea, an IP communication
record is set, or another IP communication record is set between
the media router 1022 having the external IP address "EA2" and
the media router 1023 having the external IP address "EA3" in
the first record to the fourth record of the address
administration table 1035. Instead of the above-described
procedure in which the user 1062 proposes to teléphone
acceptance person 1063 so as to set the IP communication record
between the media router 1022 and the media router 1021 ., another:
user 1060 may propose another telephone acceptance person 1061
'so as to set an IP communication record between the media router
1022 and the media router 1021. As a result,.when the telephone
administration server 1042 executes the above Step "A107", this
server simultaneously executes the step "A117-2" (refer to FIG.

116) in order to request the table administration server 1066
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to set the IP communication record.
<{CONNECTION PHASE)>)>

The user takes up the handset of the telephone set 1011
to ‘dial the.telephone number "Tel-No-2" of the telephone set
1012 of the communication counter party, and sends a telephone
call to the media router administration unit 1056 provided
inside the media router _1021(Step A200 of FIG. 119). The media
router administration unit 1056 confirms the telephone
call(Step S201).

The media router administrstion unit 1056 indicates the
telephone number "Tel-No-2" to the telephone number server
1026(Ste§ A202), asquires the corresponding IP address "EA2"
of the medis router 1022(Step A203), and produces an external
-IP packet 1070(refer to FIG. 120) used to set a telephohe
calling operation, and then sends the.external IP packet 1070
to_the network node apparafu_s _1031(Step A204). The external
IP packet 1070 contaihs the transmission source telephone
number "Tel-No-1", thé destination telephone number "Tel-
No-2", the telephone call identifier "C-ID", and the connection
control relative information "Info-1". In this case, such an
example is made that an IP address area of an IP header of the
external IP packet 1070 corresponds to both the traﬁsmission
source IP'address "EAl1l" and the destination IP address "EA’Z“;.
a payload portion of the external IP packet 1070 corresponds

to a UDP segment; the transmission source port number is "5060";
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and the destination port number is "5060". A telephone call
identifier "C-ID" is employed in order that a telephone call

.defined from the connection phase up to the voice communication

. .phase, and the release phase after the telephone call has been........:.

issued in the telephones communication may be diécriminated
from other telephone calls. The connection control relative
information "Info-1" contains at least the UDP port number,
for example, "5004" in the voice communicat:l.on phase, and also
‘may include an identification symbol of a voice compression
‘system, a voice éode conversioh code identificat.ion symbol,
and the IP address "EAl" of the media router 1021 as other
contents. In this case, both the media router administration
units 1056 and 1057 set both the telephone call identifier
"C-ID" and tl;e connection control relative information
"Info-1" based upon a previously determined rule, and may refer
to them.

Upon receipt of the IP packet 1070, the network node
apparatus 1031 confirms that the internal IP address is equal
to "IAl" . the internal IP address is applied to the termination
‘unit(logic terminal) of the communication line 1040 into which
the IP packet 1070 is inputted, and also the destination
external IP addrgss of the IP packet 10?0 is equal to "EA2",
and thereafter retrieves the address administration table 1034
shown in FIG. 117. In the beginning, the network node apparatus

1031 retrieves such an IP communication record whose
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transmission source internal IP address is equal to "IAl", and
- subsequently, retrieves as to whether or not the destination
external IP address "EA2" is contained in the IP communication
record within the detected IP communication record}

Next, the network node apparatus 1031 checks as to
whether or not the transmission source external IP address
“ﬁAl" within the IP packet 1070 is contained in the detected
IP communic_atio:_l record. In such a case that the network node
apparatus 1031 f£finds out such an IP communication record "EAl,
EA2, JAl, IA2", namely a first row of the address admihistration
table 1034 from the top row, the network node apparatus 1031
applies the capsulation technical method of the IP packet by
employing the address "IAl" and "IA2" described in the third
row and the fourth row inside the IP communication record so
as to produce an internal IP packet 1071 shown in FIG. 121.
The capsulation technical method is to apply a new IP header
to the éxternal IP packet 1070.

In the above-explained retrieving operation of the IP
communication record within the address administration table
in the beginning, the netwérk node apparatus 1031 retrieves
such an IP communication record whose transmission sdurce
internal IP address is équal to "IAl1"(plural subjects and
present), and subsequently, retrieves as to whether or not the
destination external IP address "EA2" is contained in the IP

communication record within t‘he detected IP communicati.on
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record. Alternatively, such a retrieve operation of the
transmission source external IP address "EAl" may be omitted.
When the IP packet is capsulated, both the transmission source
IP address "IAl" of the internal IP address and the destination
IP address "IA2" are set to the IP address area of the header
portion of the internal IP packet. The formed internal IP
packet 1071 is transmitted to the network node apparatus
1032(Step A205), and is reached via the routers 1035-1 to 1035-6
to the network node apparatus 1032. The network node apparatus
1032 executes the inverse-capsulation of the IP packet except
for the header of the IP packet 1071 so as to restore an IP
packet 1072(refer to FIG. 122).  Then. this IP packet 1072 is
sent to the media router 1022(Step A206).

While the above-described IP packet is inverse-
capsulated, the network node apparafus 1032 may use such an
IP communication record whose addresses are equal to "EA2, EAl,
IA2,IAl“asfollows:Ihoth&rwords,thenetworknodeapparatus
1032 confirms that the IP packet may be inverse-capsulated,
since the IP communicatibn record containing the four IP
address is present in the address administration table 1035
inside the netv}ork node apparatus 1032, the addresses or "IA2"
| and IAl1" are present in the IP addres§ area of the header of
the received internal IP packet 1071, and also the addresses
"EA2" and "EAl" are present in the IP address area contained

in the external IP packet 1072. When there is no such an IP
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communicationrecord,thefouraﬂdresses(“EAZ,EAl,IAZ,IAl“)
are made coincident with each other, the received IP packet
may be discarded. Alternatively, when there is no such IP
communication record, the three addresses("EAl, IA2, TAl1l") are
made coincident with each other within the address
administration table 1035, since the destination IP address
"EA2" contained in the IP packet 1071 is not checied,'the
network node apparatus 1032 does not execute the inverse-
-capsulation, but may discard the received IP packet.

The media router administration unit 1057 acquifes the
transmission source telephone number "Tel-No-l”, the
destination telephone number "Tel-No-2", thé telephone call
identifier "C-ID", and the connection control relative
information ;Info-l" from the external IP packet 1072. The
media router administration unit 1057 acquires, for example,
"5004" from the inside of the connection control relative
information "Info-1" as a port number which is employed by a
transmission source telephone set in the voice communication
phase._Also,whileusingthetelephonecallidentifier“C;ID",
the media router administration unit 1057 may discriminate the
received telephone'call from other telephonelcalls. ’

A series of the abo#e-explained Steps A204, A205, A206
are cal1ed as a "call setting operation", and the series of
Steps may be abbreviated as "IAM".

The media router administration unit 1057 returns such

226



an IP packet conf.aining the telephone call identifier "C-ID",
" the transmission source telephone number "Tel-No-1", and the
destination telephone number "Tel-No-2" to the media réuter
administration unit 1056 in order to notify a call setting. .
acceptance with respect to the above-explained call setting
operation(Steps A207, A208, A209). A series of these Steps
A207, A208 and A209 will be referred to as a "call setting
acceptance" which is expressed by "ACM" as an abbreviat;on
symbol. The media router administration unit 1057 may return
to use only the telephone call identifier "C-ID" in the
above-explained call setting acceptance, and may not return
both the transmission source telephone number "Tel-No-1" and
the destination telephone number "Tel-No-2".

Next, when tﬁe media router administration unit 1057
transfers a teiephone call(call reception) to the telephone
set 1012(Step 3210) . the telephone set 1.012 returns a response
in order to confirm the telephone reception(Step A211), and
produces the telephone call sound. In order to notify that
the telephone set 1012 is being called, the media router
adxninisfration unit 1057 produces sudh an IP packet containing
the telephone call identifier "C-ID", the transmission $ource
telephone number "Tel-No-1", and the destination telephone
number "Tel-No-2", and then transmits the IP packet to the media
router administration unit 1056(Steps A212, A213, A214j. A

series of these Steps A212, A213, A214 is called as either a
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call passing or a call issuing, and are éif)r_‘essed by "CPG" as
an abbreviation symbol. In the call passing steps, both the
transmission source telephone number "Tel-No-1" and the
destination telephone number "Tel-No-2" may not be returned.
The media router administration unit 1056 notifies such a fact
.that the destination telephone set 1012 is being calle_d to the
transmission source telephone set 1011(Step A215).

On the other hand, when the user of the telephone set
1012 hears the calling sound of the tel_ephone set, and notifies
the call reception to the media router administration unit 1057
by taking up the handset thereof(Step A220), the media router
administration_unit_ 1057 produces such an IP packet containing
the telephone call identifier "C-ID", the transmission source
telephone number "Tel-No-1", the destination telephone number
"Tel-No-2" and the connection control _relativé' information
"Info-2" and then notifies the IP packet to the media router
. administration unit 1056 provided within the media router
1021(steps A222, A223, A224). A series of these Steps A222,
A223 and A224 is referred to as a “responsé" . and is expressed
as "ANM" as ah abbrev“iation symbol. At least, the UDP port
number employed in the voice communication phase, for éx&mple,
"5006" is contained in the connection control relative
information "Info-2". The format of the abbve IP packet owns
the same format of the internal IP packet 1071 shown in FIG.

121. Alternatively, it is possible to omit such that both the
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transmission source telephone number "Tel-No-1" énd the
destination telephone number "Tel-No-2" are written into the
IP packet. The media router administration unit 1056 confirms
the response(Step A220) of.the telephone set 1012(Step A221).

The media router administration unit 1056 may know the
destination port number, for example, "5006" which is employed
in the communication phase from the connection control relative
information "Info-2", and notiﬁie_s the resbonse(off hook)_
issued from the telephone set 1012(Step A225) to the telephone
set 1011. Then, the telephone set 1011 confirms the
response(Step A226)'. It should also be noted that the
above-explained Steps A221 and A226 may be omitted.‘ With
execution of the above-explained process operations, the
_connection phase of the telephone calling operation is
accomplished . |

It should also be noted that the Steps A200 anc_i A210 are
| called as "call setting operation”; the Steps A201 and A211l
are called as "céll setting acceptance"”; the Step A215 is
referred to as "calling”; the Steps S220 and S225 are called
as "response”; ax_id the Steps A221 and A226 are called as
"response confirmation" among the above-explained steps.
<<COMMUNICATION éHASE))
| When the user of the telephone set 1011 starts a telephone
conversation by voice(speech), a voice signal is sent to the

media router administration unit 1056(Step A250 of FIG. 123).
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Then, the media router administration unit 1056 digitalizes
the voice signal, and furthermore, segments the digital data
to form a proper length, and then forms an external IP packet
1073 of FIG. 124. Then, the digitalized voice data is stored
into a payload portion of an internal UDP ségment of this
external IP packet 1073, and the resulting IP packet 1073 is
~transmitted to the network node apparatus 1031(Step A251). 1In
the connection phase, as an internal transmission source port
number of the UDP segment, both the transmission source port
number "5004" and the destination port number "5006" are
utilized which are acquired by being mutually exchanged by the
media router administration units 1056 and 1057.

Upon receipt; of the external IP packet 1073, the network
node apparatus 1031 may find out the IP communication record
equal to "EAl, EA2, IAl, IA2" inside the address administration
table, while using the IP communication record, the external
IP packet 1073 is capsulated to constitute an internal IP packet
1074. The internal IP packet 1074 is reached via the routers
1035-1 to 1035-6 to the network node apparatus 1032(Step A252).
Then, the external IP packet 1075 is restored, and the external
IP packet 1075 is .deli'vered via the media router administration
unit 1057(Step A253) to the telephone set 1012(Step A254). An
IP packet containing the voice of the user of the telephone
set 1012 is transmitted along a direction opposite to the

above-explained direction, namely is reached via the media
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router administration unit 1057(Step A260), the network node
apparatus 1032(Step A261), and the routers 1035-6 to 1035-
1 to the network node apparatus 1031(Step A262), and also is
delivered via the .media router administration unit 1056 (Step
A263) to the telephone set 1011(Step A264).
<<RELEASE PHASE>)> " |

In the case that the user of the télephone set 1011 puts
on the handset thereof so as to end the telephone commuﬁication,
and notifies the end of the telephone communication to the media
router administration unit 1056(Step A280 of FIG. 127), the
media router administration unit 1056 produces such an IP
packet containing at 1eas£ information and the talephone call
identifier "C-ID". The information implies that the telephon_e
communication is ended. The IP packet is transmitted to fhe
network node apparatus 1031(Stép A281). and is capsulated in
the network node apparatus 1631_. The capsulated IP packet is
reached via the IP transfer network 1003 to the network node
apparatus 103(Step A282). The IP packet is inverse-capsulated
in the network node apparatus 1032, and 'then, the resulting
IP packet is reached via the media router administration unit
1057(Step A283) to the telephone set 1012(Step A284) . Aseries
of these Steps A281, A282, A283, A284 is called'as a "release",
and is expressed by "REL" as an abbreviation symbol.

Next, such an IP packet for reporting a completion of_

the release is notified_ along a direction opposite to the above
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direction(Steps A286, A287, A288). A series of these Steps
A286, A287, A288 is called as a "completion of release", and
i1s expressed by "RLC" as an abbreviation syﬁbol. Both the
format of the IP packet and the setting method of the IP address
used in the steps A281, A282, A283 are identical to those of
the Steps A204, A205, A206 in the connection phase of the
telephone communication.
<<COMMUNICATION AMONG OTHER TELEPHONE SETS))

In a similar manner, a telephone communication may be
made from the telephéne set 1011 to such a telephone set 1013
having a telephone number "Tel-No-3". When an :I.ntjuiry is sent
to the telephone number server 1026, an external IP address
"EA3" corresponding to the telephone number "Tel-No-3" is
answered. Both the IP communication records "EAl, EA3, IAl,
IA3" provided inside the address administration table 1034 and
the IP communication records "EAS, EAl, IA3, IAl" provided
inside the address administration table 1035 are used so as
to capsulate and also inverse-capsulate the IP packet. Also,
.a telephone communication may be made from a telephone set 1012
to another telephone se_t 1013 by way of a method for controlling
a terminal-to-terminal communication connection similar to
the above embodiment. When the telephone communication is
ended, both the port number “5004f and the port number "5006"
may be employed as empty numbers 1in the next telephone

communication.
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<{CASE OF SINGLE COMMUNICATION COMPANY)>>
~ Even in such a case that there is no such an

operation/management range 1006 of the communication company

~2.0f FIG. 115, but the IP telephone network 1003 constitutes & . .

the operation/management range of the communication company
1, the above-described telephone call connection phase,
éomunication phase théreqf, and also release phase thereof
may be realized. In this case, the operation/management range
1006 of the communication company 2 is changed into the
operation/management range of the communication company 1; the
repres'entatilve server 1 of the communication company "1" and
the representat_ive. servers 1036-1 to 1036-2 of the
dommunication company 2 are discontinued; and also, the router
1035-7 is connected to the router 1035-1 by employing the IP
communication line.
<<OTHER EMBODIMENTS OF MEDIA ROUTER)>>

' Réferring now to FIG. 128, other embodiment as to the
media router will be explained. Amediarouter 1021-1 contains
_ fhe function of the media router 1021 shown in FIG. 1'15, a media
router administration unit 1056-1 contains the function of the
media router administration unit 1056, and a telephone humber
server 1026-1 owns the function of the telephone numbef server
1026. Referer_lcé numeral 1040-1 shows a communication line to
the network node apparatus. Reference numeral 1080-1

represents a connection control unit, reference numeral 1081-1
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shows a telephone control unit, reference hpmerai 1082 shows
a media router o.peration/managemeht unit, and also, reference
numerai 1083 indicates a correspondence table for telephone
number/pin number/UDP porf number. The media router. ..
operation/management unit 1028 contains a function.capable of
recording a telephone communication, and also a reliability
administration function by detecting a failure 6ccurred inside
a media router. A telephone control unit 1081-1 is connected
via a communication line to telephone sets 1011-1 through
1011-4 . The telephone control unit 1081-1 has such a function
that a protocol conversion is performed, a voice code
conversion is effected, a fluctuation control is carried out,
analog voice is converted into digital voice, or inverse-
'converted in a telephone coﬁmunigation. Refefence numeral
1084 shows a line interféce unit which contains a function
capable of transmitting/receiving the IP packét, and owns a
communication 1ine 1040-1. The media router
operation/managements unit 1056-1 may perform both a telephone
connection control and a release control, which are similar
to those of the media router operation/management unit 1056.
In other words, the media router operation/management unit
1056-1 can execute fhe telephone connection confrol as
explained with reference to FIG. 119, and also the telephone
release control as explained with reference to FIG. 127.

The telephone number/pin number/UDP port number
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correspondence table 1083 indiéates that the telephone number
"Pel-No-1" corresponds to a pin number "T1" in the telephone
control unit 1081-1 in a 1-to-1 correspondence relationship,
and'furthermore, a UDP port number "5004".corresponds to the
pin number "T1" in a 1-to-1 correspondence relationship. |
Similarly, the correspondence table 1083 shows that the
telephone number "Tel-No-12" corresponds to a pin number "T2"
in the telephone control unit 1081-1 in a 1-to-1 correspondence
relationship, and furthermore, a UDP port number "5006"
corfesponds fo the pin number "T2" in a 1-to-1 correspondence
relationship. Similarly, the correspondénce table 1083 shows
.that the telephone number "Tel-No-13" correspohds to a pin
number "T3" in the telephone control unit 1081-1 in a 1-to-1
correspondence relationship, and furthermore, a UDP port
number "5008" corresponds to the pin number "T3" in a 1-to-1
correspondence relationship. Similarly, the correspondence
| table 1083 shows that the telephone number "Tel-No-14"
corresponds to a pin number "4 in the telephone control unit
1081-1 in a 1-to-1 correspondence relationship, and
furthermore, a UDP port number "5010" corresponds to the pin
number "T4" in a 1-to-1 correspondence relafionshipf"Since
the above-described correspopdence-relationship is
established, for instance, in the case that theé telephone
nﬁmber “Tel-Nc;-l" is employed, the UDP port number is selected

-to be "5004" with reference to the telephone number/pin
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number/UDP port number correspondence table 1083. The UDP
port number is used as a port number for identifying the known
RTP used in the voice communication(namely, voice
communication RTP port number).

Reference numeral 1083-1 of FIG. 129 shows another
embodiment of a telephone number/pin number/UDP port number
correspondence table, and is replaceable with the telephone
number/pin number/t_IDP'port number correspondence table 1083..
In this case, the telephone number "Tel-No-1" indicates a pilot
telephone number, the telephone sets 1011-1 to 1611-4 own the
same telephone number "Tel-No-1", and the UDP port numbers are
"5004" to "5010" different from each other. As a result, the
telephone sets 1011-1 to 1011-4 may perform the telephone voice
communications at the same time instant without interference, |
or jémmiﬁg bf using the different port numbers.

Reference numeral 1083-2 of FIG. 130 shows another
embodiment of a telephone number/pin number/UDP port number
correspondence table, and is replaceable with the telephone
' number/pin number/UDP'port number correspor_ldence table 1083.
In this case, the telephone set 1011-2 having the telephone
number "fI‘el—No-lZ" makes a telephone at a preceding time
instant, and the UDP port number "5004" is applied. At the
connection phase stage where the telephone communication is
‘commenced, other unallocated UDP port npmbers "5006" ahd “5008-'_'

are applied to other telephone sets 1011-1, 1011-3 and 1011-4.

236



In the release phase of the telephone call, the application
of the applied UDP port number is stopped(returned). The
connection control unit 1080-1 may realize the above-explained
pilot telephone number by properly changing the correspondence
combination between the pin number and the UDP port number.
' <<ANOTHER EMBODIMENT OF MEDIA ROUTER)>>

Referring now to FIG. 131; another embodiment as to the
medie router will_be explain‘ed.. A media ro_uter 1021-2 contains
the function of the media router 1021 shown in FIG. 115, a
connection control unit 1080-2 contains the function of the
connection control unit 1080-1 shown in FIG. 128, and a
telephone control unit 1081-2 contains the function of the.
telephone control unit 1081-1. Reference numeral 1040-2 shows
a communication line to the network node apparatus. A media
router administration unit 1056-2 contains the function of the
media router administration unit 1056, and a telephone number
server 1026-2 owns the function of the telephone number server
1026. Reference numeral 1085-1 shows a PBX control unit.
Reference numeral 1085-2 represents a PBX control unit,
reference numerals 1086 and 1087 show routere, reference
numeral 1088 shows a media router operaﬁion/management’unit,
reference numeral 1089 indicates a communication line using
the Ethernet, and reference numerals 1090 and 1091 show IP .
terminals having functions capable of transmitting/receiving

IP packets. Also, reference numeral 1092 is a rhoving image
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transmitter/recei@er having a function capable of
tranémitting/receiving an audio/visual(voice/image) signal.
Both the IP terminals 1090 and 1091, and the moving image
transmitter/receiver 1092 are connected to the router 1087 via
~the IP communication line. Also, the router 1087 is connected
via an IP communication line to a LAN 1093. The connection
control unit 1080-2, the telephone number server 1026-2, and.
the routers 1086/1087 are connected to each other via the
communication line 1089.

The PBX 1085-2 implies a private branch exchange for
storing a plurality of telephones. The PBX control unit 1085-1
is located between the connection control unit _1080;2 and the
PBX 1085-2, and performs interface operations between both
units, for example, performs a voice code(speech code)
converting operation and a speech compressing operation.
SincetheabOve-expiainedarrangementismade,themediarouter
1021-2 directly stores a large number of telephone sets via
thetelephonecontrolunit1081-2,orviathePBx1085-2. These
telephone sets may establish the.telephone communication via
the IP transfer network to other telephone sets.

Since the media router 1021-2 is arranged in tHe
'above;explained manner, an IP packet entered from the
communication line 1040-2 may be reached via the router 1086
and the communication line 1089 to the connection control unit

1080-2. Also, the IP packet may be transferred along a
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direction opposite to the above-describéd direction, namely
transferréd from the connection control unit 1080-2 toward the
communication line 1089, the router 1086_, and the communication
line 1040-2. Similarly, an IP packet entered from the
communication line 1040-2 may be reached via the router 1086,
thé communication line 1089, the router 1087; and the
communication line to the IP ferminal 1090, the iP terminal
1091, and the moving image transmitter/receiver 1092 employed
in the LAN 1093. Also, the IP packet may be transferred along
a d:i_.rection opposite to lthe above-described diréction, namely
from the IP terminal 1090, the IP terminal 1091, and the moving
image transm;.tter/receiver 1092 to the communication line, the
router 1087, the communication line 1089, the router 1086, and
the communication line 10.40-2.
<<CALLING PRIORITY ORDER CONTROL>>

Next, a description will now be made of a function of
a calling priority order control executed by the media router
1021-2. FIG. 132 is a schematic diagram for rep:;esenting a
partial inner .%arrangement of the media router 1021-2,' and a
connection condition between an IP terminal and a LAN,
connecfed to the media router 1021-2. If should be noted that
communication 1inés providéd in a half way are omitted.
Reference numeral 1085-21 shows an IP packet sent from the
. teléphone number server 1026-2, reference numeral 1085-22

represents an IP packet sent from the connection control unit
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' 1080-2, reference numeral 1085-23 shows an IP packet sent £rom
the LAN 1093, reference numeral 1085-24 indicates An IP packet
sent from the IP terminal 1091, and also reference numeral
1085-25 denotes an. IP packet sent from the moving image.
transmitter/receiver 1092. The IP packets 1085-21 to 1085-25
are transmitted via the Ethernet communication line 1089 and
the router 1086 to the communication line 1040-2. In such a
case that payloads of the IP packets 1085-21 to 1085-25 are
equal to TCP, or UDP segments, both transmission source port
numbersanddestinationportnumbersarecontainedinsidethese
segments. |
Referende numeral 1085-3 of FIG. 133 shows a calling
priority order control administration tébie used to determine
a sequential order by'wh;ch the above-explained IP packet is
transmitted from the Ethernet communication line 1089 to the
communication line 1040-2. In such a case that an IP packet
is entered from the Ethernet communicatioﬁ line 1089, passes
through the router 1086, and then 1is outputted to the
| communication line 1040-2, a check is made as to whefher a
prayload contained inside the passing IP packet is equal to a
TCP segment, or a UDP segment. When the payload corresponds
to.either the TCP segment or the UDP segment, a transmission
source port numbér contained in the IP packet is checked. In
such a case that the IP packets are reached to the router 1086

at time instants which are temporally closed to each other,
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such an IP packet containing either a TCP segment or a UDP
segment, the transmission source port number of which is equal
to "108", is tfansinitted with a top priority in view of temporal
aspects. Next, IP packets are transmitted which contain TCP
'segment.s or UDP segments, t_he transmiésion source port numbers
of which are equal to "5060", or "5004" to "5020".

Alternatively., the values of the port numbers described
in the calling priority order control administration table _
1085-3 may be f:eplade.d by other values to be used. A;Lso, the
calling priority order administration table 1085-3 may be
substituted by the calling pfiority- order control management
tabJ.e 1085-4 of' FIG. 134 to b.e used. In such a case thaf the
calling prior:l.ty order control management table 1085-4 is'uséd,
such an IP packet whose transmission source IP address is
"150.1.2.3" and also whose transmission source port number is
"108" is employed as a top priority order, and then, such an
IP packet whose transmission source IP address is "192.1.2.3"
ahd whose transmission source port number is "5060", "5004"
to "5020" is employed as a second top briority order.

The above-explained embodiment is featured by that while
the port number designated by the calling priority order
c_ontroi administration table 1085-3 is used as a reference,
'or a set of both the IP address and the port number designated
by th_e calling priority order control administration tabie-

1085-4 is employed as a reference, the media router 1021-2 owns
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the function capable of determining the tran_smission sequence
of the IP packets sent to the communication line 1040-2.
Next, a description is made of the embodiment with
reference té FIG. 135. The media router 1021-3 is connected
via the IP transfer network 10'0_1-1 to the media router 1021-4;
thé IP terminal 1091-1, the moving image transmitter/receiver
109.2-1. and the LAN 1093-1 are connected to the media router
1021-3; and the IP terminal 1090-1 is contained in the LAN
1093-1. Similarly, the IP terminal 1091-2, the moving image
transmittef/receiver 1092-2 and the LAN 1093-2 are connected
to the media router 1021-4; and the IP terminal 1090-2 is
contained in the LAN 1093-2. Both the media routers 1021-
3 and 1021-4 contain the function of the media router 1021-2
shoﬁ in.FIG. 131. Since .the above-explained circuit
arrangement is made, the IP packet can be transmitted/received
via the media router 1021-3, the. IP transfer network 1001-
1, and the media router 1021-4, for .example, between the IP
terminal 1090-1 and the IP terminal 1090-2; between the IP
‘terminal 1091-1 énd the IP terminal 1090-2; and between the
moving image transmitter/receiver 1092-1 and the moving image
transmitter/receiver 1092-2. -
The operations of this embodiment will now be suniinarized.
Thaf is, the IP transfer network contains two, or more network
node apparatus; the media router is connected via the IP

commﬁnication line to any one of these network node apparatus:
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the internal IP address is applied to the termination units
on the side of the network node apparatus of the IP
communication line; the external IP addresses are applied to
therespectivemediarouters;andwhiletelephonenumbefserver
is cdntained in the media router, the media router is connected
" via the communication line to one, or more telephone sets. Also,
as the record of the address administration table contained
in the network node apparatus, both the external IP address
and the internél IP address are contained; at least the IP
communication record for determining the IP capsulating methéd
_ is previously set; at least the transmission source telephone
number, and the'deétination telephone number are employed'
inside the call setting IP packet, and furthérmore, the common
port nﬁmber is used for a plurality of telephone sets in the
connection control. Also, since the individual voice
communication with respect to each of the telephone sets is
performed by allocating the different port numbers tolthe
plural telephone sets, the media router contains either one
or two sets of the PBX control unit; and the telephone control
unit; and the media router is connectable to the IP terminal
having the function 6f transmitting/receiving the IP packet,
or the LAN, or to the voice/image transmitter/receiver having
the function capable of transmitting/receiving the
voice/image by being stored into the IP packet through the IP

communication 1ine.- The media router contains the calling
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priority ordcr control admini_stration tabl'e, While the media
router erﬁplo‘ys the transmission source port number of either
the TCP segment or t_:he UDP segment contained in the IP packet
which is transferred rrom the telephone set, the IP terminal
and the mov:l.n_g image transmitter/receiver, which are connected
to the media router, and further employs the transmission
source IP a_lddress . this media router may send out the IP packets
to the communication line provided on the side of the network
node apparatus in the order of the top priority order in
accordance with the instruction of the calling priority order
control administration table.

Furthermore, in this embodiment, the above-mentioned IP
encapsulation and revcrse-capsulation by the network node
apparatus can be replaced to the simple encapsulation which
forms an internal packet by adding a simple header to an
external IP packet and the simple reversc-capsulation which
removes the simple header from the internal packet,

respectively.

In FIG. 136, reference numeral 1100 shows an IP transfer
network. An IP address used outside the IP transfer network
1100 is called as an external IP address, and an IP address

used inside the IP transfe,r' network 1100 is called as an
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. internal IP address. The external IP addresses "EAl'_' to "EA3"
are applied to media routers 1115 to 1117, respectively. The
telephone numbers "1'01", "102", "103" and "104" are applied
to teiephone sets 1121 to 1124, respectively. Similarly, the
- telephone numbers "211", "212", "213" and “"214" are applied
to telephone sets 1125 to 1128, respectively. Similarly, the
'. telephone numbers. "301", "302", "303" and "304" are applied
to telephone sets 1129 to 1132, respectively.

Telephone number servers 1135 to0.1137 own such a function
similar to that of a domain name server(DNS) which is widely
used in the Internet. In this embodiment, when a telephone
number is indicated, the telephone number server answers an
external IP address of a media router which stores thereinto '
a telephone set having the indicated telephone number. For
instance, when the telephone number "212" is inquired to the
telephone number server 1135, this telephone number server 1135
answers the external IP address "EA2" of the media rbuter 1116
which stores the telephone set 1126 having the telephone number
"212". |
- <{PREPARATION OF TELEPHONE -COMMUNICATION>>

In the network node apparatus'1101 to 1103, IP”
communicatioh records are set as records of address
administration tables 1110 to 1112 provided thereinto. For
exXample, as an IP_ communication record indicated on a second

row of the address administration table 1110, "EAl, EA3, IAl,
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IA3" are set. The iP commﬁnication record is employed iﬁ the
telephone cemmunication.established;between the medlia router
1115 having the exterhal IP address '_'EAi " and the media router
1117 heving the external IP addrese "EA3". Als.o,,.the.:_i.nt.ernal
IP address "IAl" is applied to the termination unit(logic
terminal) provided on the side of the network node appa;atus :
1101 of a logic IP communication line 1144, and the intereal
IP address "IA3" is applied to the termination unit(logic
terminal) provided on the side of the netwerk node apparatus
1103 of a logic IP communication 1ine. 1146. Next, adescription
will now be made of a "terminal-to-terminal communication
connection control method” used to execute a telephone
communication from the telephone set 1121 via the media router
1115, the IP transfer network 1100, and the media router 1117.
to the telephone set 1131.
<<{CONNECTION PHASE))>

The user takes up the handset of the telephone set 1121
to dial the telephone number "303" of the telephone set 1131
of the communication counter party, and sends a telephone call
to the media router administration unit 1138 provided inside
the media router 1115 via the telephone control unit 1133(Step
l_ A300 of FIG. 137). The medi:a router administration unit 1138
confirms the telephone call(Step A301). The media router
administration unit 1138 indicates the telephone number "303"

to the telephone number server 1135(Step A302_) , acquires the
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corresponding IP address "EA3" of the me&ia_ router 1117(Step
A303), and produces an external IP packet 1134(refer to FIG.
136), and then sends the extel_':nal IP packet 1134 to the network
node apparatus 1161‘( Step A304) . The external IP paéket -1134
contains the transmission source telephone number "101", .the
destination telephone number "303", the telephone call
identifier "C-ID", and the UDP port number "5004" as the
connection control relative infpmation.

In this case, such an example is made that an IP address
area of an IP héader of the external IP packet 1134 corresponds
to both the_tranémission source IP address "EAl" and the
destination IP address "EA3"; a payload portion of the external
I.P packet 1134 corresponds to a UDP segment; the transmission
source port number is "5060;" and the destination éort number
is "5060".

Upon receipt of the IP packet 1134, the network node
apparatus 1101 produces an internal IP packet 1140 by'apply_ing
the capsulation method of the IP packet, while using the IP
communication record indicated on the second row of the address
administration table 1110 from the top row, namely "EAl, EA3,
IAl, IA3", and then transmits the IP packet 1140 to the nétwork
node apparatus 1103( Stép A305). The internai IP packet 1140 |
is reached via the routers 1105, 1106, 1107 to the network node
apparatus 1103. Then, the network nodé apparatus 1103

restores an IP packet 1134 by executing the inverse-capsulation
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method of such an IP packet except for a header thereof, and
then sends the restored IP packet 1134 to the media rou.ter
. administration unit 1117(Step A306) . A series of these Steps
- A304, A305, A306 .is called as a "call setting operation", and
is expressed. bj"IAM'.' as an abbreviation symbol.

After the media router administration unit 1139 has
acquired the transmission spuréé telephone number "101", the
destination telepl_'xone number "303", the IP address "EA1" of
the medié. router 1115, the telephone call identifier "C-ID"
from the above. received IP packet, and the UDP port number
"5004" which is used as fhe connection control relative
infoﬁnation by the transmission source telephone set in the
voice communicétion phase, the media router administration
unit 1139 returns a confirmation of a telephone call(Steps A307,
A308, A309). A series of these Steps A307, A308, A309 is called
as a "call setting acceptance", and is expressed by "ACM" as
an abbreviation symbol. Next, the media router administration
unit 1139 sends such an IP packet for informing the telephone
call(call reception) to the telephone set 1131(Step A310), and
then, the telephone set 1131 returns a résponse,(Step A31l).
When the telephone set 1131 knows fhe telephone calling, the
telephone calling sound (ringing) is produced. When the xﬁedia
router administration unit 1139 returns the telephone calling
operation of the telephone set 1131 to the media roufer

administration unit 1138(Steps A312, A313, A314), this media
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%
router administration unit 1138 notifies to the transmission

source telephone set 1121, such a fact that the destination
telephone set 1131 is being called(Step A315). A series of
thése;Steps A312, A313, A314 is céiled as either "call pass"
or "calling", and is expressed by "CPG" as an abbreviation
symbol.

When the user of the telephone set 1131 takes up the
handset-thereof(off hook), this off hook signal is notified
to the media router administration unit 1139(Step A320), and
the media router administration unit 1139 returns a
response(Step A321: response confirmation). Furthermore, the
media router administration unif 1139 produces such an IP
packet and then returns the IP packet to the media router
administration unit 1138(Steps A322, A323, A324). The IP
packetcontainsthétransmissionsourcetelephonenumber"101“,

the destination telephone number “303;, the telephone call
identifier "C-ID", and also the UDP port numﬁer "5008" which
is ﬁsed by the telephone set 1131 as the connection control
relative information in the voice communication phase. The
media router administration unit 1138 knows the UDP port number
"5008" lised by the destination telephone set from the reteived
information; The'media router administration unit 1138
reports the off hook notification senf from the telephone set
1131 to the telephone set 1121(Step A325), and then the

telephone set 1121 returns a response(Step A326: response
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confirmation). A series of these Steps A322, A323, A324 is
calledas a ."re,sponse" ., 1s expressed by "ANM;' as an abbreviation
symbol. The Steps A321 and A326 of the response confirmation
correspond to opfional process steps. Thus, the conneetion
phase of the telephone is accomplished by executing the
above-explained process operation.

<{COMMUNICATION PHASE)>>

When the user of the telephone eet 1121 starts a telephone
conversation by voice(speech), a voice signal is sent-to the
media router management _un:l.t 1138 (Step A350 of FIG. 137).. Then,
this media router administration unit 1138 stores the voice
signal di_gitalized' by the telephone control unit 1133 into a
payload portion of an internal UDP segment of the IP packet,
and thereafter .the resulting IP packet is transmitted to the._
network node apparatus 1101(Step A351).. In the connection
phase, as an internal tran'smissien source por1_: number of the
UDP segment, bofh the transmission source port number "5004"
and the destination port number "5006" are utilized.

Upon receipt of the IP packet containing the digitalized
voice, the network node apperatus 1101 may capsulate the IP
packet to constitute an internal IP packet 1141. The internal
IP peck-et 1141 is reached via the routers 1105, 1106, 1107 tol
the network node apparatus 1103(Step A352). The network node
apparatus 1103 executes an IP inverse-capsulation of the

internal IP packet 1141 except for the internal IP header, and
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then, transmits the resulting external IP packet to the media
router administration unit 1139(Step A353) so as to deliver
the external IP packet to the telephone set 1131(Step A354).
An IP packet containing the digitalized voice of the nser of
the telephone set 1131 is transmitted along a direction
opposite to the above-explained direction to. the telephone set
1121 (Steps A3oo to A364).
<<RELEASE ?HASE>>
In the case that the user of the telephone set 1121

notifies the end of the telephone communication to the media
router administration unit(Step A380 of FIG. 137), the
resulting IP'packet is reached to the telephone set 1131 via
a series of process steps(Steps A381 to A383) in a similar
manner to those as explained in other embodiments(Step A384).
The end report of the telephone communication 15 returned via
Steps A386 through A388 to the media_ r_outer unit 1138. A series
of these Steps A380, A381, A382, A383, A384 is called as- a
"release", and is expressed by "REL" as an abbreviation symbol.
Furthermore, a series of these Steps A386, A387, A388 is called
as a "completion of release", and is expressed by "RLC" as a
abbreviation symbol. ‘

- The telephone communications may be established among
other telephone sets. For example, a telephone communication
may be established from the telephone set 1121 to another

telephone set 1126 having a telephone number "212", and a
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telephone communication may be established from the telephone
set 1132 to another telephone set 1127 having a telephone number
- "213" by way of a terminal-to-terminal communication
connection control method similar to the previous control
method. _
<<DETAILED DESCRIPTION OF '_I'ELEPHONE NUMBER SERVER>>

The function of the telephone number server will now be
explained more in detail. The: telephone sets hav_in'g the
telephone numberé of 100 digits are connected to the media
router 1115, the telephoné sets having the telephone numbers
of 200 digits are connected to the media router 1116, -and the
telephone sets having the telephone _numbers of 300 digit_:s afe
connected to the media router 1117. Considering the
connection relationship, a tree structure of the telephone
numbers fnay be determined as represented in FIG. 138. Domains
11'51 to 1153 may be defined.iri the form of the tree struqt'ure
at the same level under low grade of the i‘oute_ 1150. Thus,
the domain 1151 may provide information related to the
telephone numbérs of 100 digits, the domain 1152 may provide
information related to the telephone numbers of 200 digits,
and the domain 1153 may provide information related to the
telephone numbers of 300 digits. The following rules are made :
The telephone numbers of 100 digits are expressed as a domain
name of "1.", the telephone numbers of 200 digits are expressed

as a domain name of "2.", and the telephone numbers of 300 digits
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are expressed as a'dbmain name of "3.", and also these domain
names/telephone numbers are rearranged as shown in FIG. 139.
In FIG. 139, symbol "1XX" shows the telephone numbers of 100
- digits, symbol "2XX" indicates the telephone numbers of 200
digits( and symbol "3XX" represents the félephone numbers of
300 digits.

It should be understood that while the known'techpical
idea as to the _doma.in name server DNS is applied, such a function
capable of handling a function of a telephone number server
for managing the route 1150 may be applied to the telephone
number server 1135. 'As the function of the telephone number
server for managing the routg 1150, when "1." is inquired, the
telephone number server answers the IP address "EAl" of the
telephone number server 1135 for direcfly managing the domain
1151. When'"z.“ and "3." are inquired, the server answers the
addresses "EA2" ;l_nd "EA3", respectively. In the case that the
telephone number server is inquifed as to the domain names whiéh
are directly managed by the server, this server may answer an
IP address_of another felephone number server in a half way.
However, the telephone number server finally answers the IP
address corresponding to the inquired domain name (refer to FIG.
140). As a cons—equenée, when "3." is inquired to the telephone
number servef 1136, the IP address "EA3" cor;esponding to "3."
may be acquired. Such a concrete realizing method of

"redialing function of telephone number server" in which
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inquires are repeatedly made between telep‘ho_ne number servers
can bg realized by employing the redialing function of the
domain name server known in the technical field.
<<ANOTHER.EMBODIMENT OF TELEPHONE NUMBER SERVER))

As indicated in FIG. 141, while the media rquteré 1191
to 1197 are éonnected via the communication line to any one
~ of the network node apparatus 1180 to 1184 of the IP transfer
network 1190, a telephone number of a telephone set which is
connected to the media router 1191 belonging to a company "A"
is equal to the opened telephone number "1-1XX" which is
notified to other companies "B" and "C". 1In this case, symb.ol
"-" is neglected and is equal to an empty space as a telephone
number, and symbol "XX" implies numbers of "00" to "99" in the
decimal notation.. Also, a telephone number of a telephone set
which is connected to the media router 1193 belonging to the
company "A" is equal to the opened telephone number "1-2XX".
A telephone number of a telephone set which is connected to
the media router 1195 belonging to the company "A" corresponds
to the telephone number "1-3XX" opened to other companies, and:
also an extension telephone number "8XX" which is not opened
fo other companies than the company "A". A telephone number
of a teJ_.ephone set which is connected to the media router 1192
belonging to fhe cdmpany "Bﬁ corresponds to the opened
telephone number "2-1XX", and a telephone number of a telephone

set which is connected to the media router 1194 belonging to
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the company "B" corresponds to tﬁe opened telephone number
"2-2XX"., A telephone number of a telgphone set which is
connécted to the media router 1196 belonging to the company
"C" corresponds to the opened telephone number "3-XXX".
Symbol “Xxxﬁlimplies numbers "000" to "999" of the decimal
notation. A télephone numbef of a telephone set Whidh is
connected to the media router 1197 belonging to the company
"A" corresponds_to an extension telephone number “7XX“.which
is not opened to other éompanies than the.company "A",

' FIG. 142 repfesents the system of the above-explained
telephone numbers as a tree structure of teléphone nuﬁbers.
Reférénce numeral 1185 shows a route domain_, reference numeral
1186 indicates a domain directed to the non-opened extension
telephone ﬁumber of the company "A", and reference numeral 1187
shows a domain directed to the opened telephone number of the
company-"A", and reference numéral 1188 indicates a domain made
of the opened telephone number of the company "B", and also
referenée numefal 1189 is a dbméin directed to the opened
telephone ﬁumber of the company "C". In this case, a domain
name "##" of the reference numeral 1186 corresponds to a secx_'et
domain name which is used only in the media routers 1195 and
1197 belonging to the company "A". The secret domain name
contains no numeral, and the length of the secret domain name
is determined as such a long name of 20 characters. As

explained above, any one can hardly know and/or acquire the
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value of the secret domain name "##", or the secret domain name
;##” itself thch 1s exclusively used by the company "A" from
the media routers 1192, 1194, 1196 of the companj "B" and the
company "C". For example, no IP address is answered with
respect to the inguiry "##". As a result, safety
characteristics may be improved in view of the following
implication. That is, a telephone user of either the companfl
"B" or the company "C" can hardly access -the telephdne set
having the extension télephone number of the company "A",
namely can hardly usé-the extension teiéphone number.

When the user of the telephone set 1198 dials the
destination teiephone number "2-145", the media router
administration unit 1195-1 provided in the media router 1195
converts the telephone number "2-145" into "1.2."
‘corresponding to the domain name of the telephone number, as
indicated in a conversion table 1185-1 of FIG. 143. Next, when
the user of the telephone set inquiries by indicating the domain
name format -"1.2." to the telephone number server 1195-2 of
the med;a router 1195, the telephone number.servef 1195-2
answers an IP address "MR2" of the média router 1192
corresponding to "1.2.", as indicated in a table 1185-2 of FIG.
144. |
| A condition as to whether or not a telephone cail can
be made from a telephone set having an extension telephone

number "700" of the company "A" to a telephone set having a
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telephone number of "2.100" of the company "'B"_ inay be determined
based upon setting conditions of the domain name server. Both
'conditions may be realized.

The above-explained operations of the ninth embodiment
wlll now be summarized. _That is, the IP transfer network
contains two, or more network node apparatus; the media rout;er'
is connected via the logic IP communication line to any one
of these network node apparatus; the internal IP address is
applied to the terminafion units on the side of the network
node apparatus of the logic IP communication line; the external
IP addresses are applied to the respective media routers; and
while telephone number server is contained in the media router,
the media router is connected via the communication line to
one, or more telephone sets. Also, as the record of the address
administration table contained in the network node apparatus,
both the external IP address and the internal IP address are
contained and at least the IP communication record for:
determining the IP capsulating method is previously set.
While preselected IP communication records are set within the
network node apparatus among the compcny "A", the company "B"
and the company "C", such a closed-area telephone communitation
network can be set. lin'this communication network, the
telephone numbers("1-XXX", "2-XXX", "3-XXX") which are
effective only among the companies "A", "B", "C" are used.

The telephone commuiiic’at:ions can be established as
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follows: A telephone call may be issued from a telephone set
having a telephone number "1-100" of the company "A" to a
telephone set having a telephone number "1-200" of the company
"A". Also, a telephone call may be issued from the telephone
set having telephone number "1-100" of the company "A" to-a
telephone set ha\-ring a telephone number "2-100" of the company
"B". Also, a telephone call can be issued from the telephone
set having the telephone number "1-100" of the company "A" to
a telephone set having a telephone nnmber "3-100" of the company .
"C", and also to telephone sets having extension telephone
numbers "700" and "800" of this compémy "A". Also, a telephone
call can be issued from a telephone set having an extension
telephone number "700" of the company "A" to a telephone set
having an extension telephone number "800" of the company ';A" .
and also to a telephone set having telephone number "1-200"
of the company "A". As previously explained by-using symbol
"##", no telephone call can be made from a telephone set having
a telephone number "2-100" of the company "B" to the telephone
selt having the extension telephone number "800" of the company
"A".

Assuining now that a total number of the companies is
selected to be "N", the following telephone communications can
 be eStabll:Lshed. While an IP communication code is set in order

that the telephone communications can be made only among

preselected companies "A-1", "A-2", °° . "A-N"(symbol N > 2),
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the closed area telephone communication dar_l be carried out.
A telephone set of the company "A-1" which 1s connected to the
closed area telephone communication network wilich is effective
among the companies "A-1", "A-2", °**, "A-N"(symbol N > 2) may
estal_:lish__ a telephone communication with an extension
telephone' set of the comﬁany "A-1", but teléphone sets of
companies other than the company "A-1" cannot establish a
telephone communication with the extension telephone set of
the company l"A-l".

Furthérmore, in this embodiment, the ab.ove-mentioned IP
encapsulation and reverse-capsulation by the network node
apparatus can be replaced to the simple encapsulation which
forms an internal packet -by adding a simple header to an
external IP packet and the simpie reverse-capsulation which
removes the simple' header from the internal packet,

respectively.

10. 10TH EMBODIMENT COMBINED WITH CLOSED-AREA TELEPHONE
COMMUNICATION AND OPEN-AREA TELEPHONE COMMUNICATION:

In FIG. 145, reference numeral 1200 shows an IP transfer
network, and external IP addresses "EAl" to "EA6" are applied
to media routers 1201 to 1206, respectively. A telephone
number "1001" is applied to a telephone set 1208, and a
telephone number "1002" is applied to a telephone éet 1209.

A telephone number "101" is applied to a telephone set 1210,
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and a telephone number "102" is applied to a telephone set 1211.
Also, telephone nuinbers "3001" to "3004" are applied to
telephone sets 1212 to 1215, réspectively. Telephone sets
1216 to 1219 connected to the media router 1202 own telephone
numbers "234-2001" to "234-2004", respec_:tively.

Also, telephone numbers "2001" to "2004" are applied to
telephone sets 1220 to 1223, respectively, and telephone
numbers "301" to "304" are applied to telephone sets 1224 to_
1227, respectively. Further, telephoné numbers "201" to "204"
are applied to telephone sets 1228 to 1231, respectively. 1In
this case, telephone numbers "1XX", "2XX" and "3XX" are equal
to extension telephone numbers which afe exclusivg]_.y used to
the company "A", and symbol "X" shows numeral values defined
from "0" to "9" in the decimal notation. A telephone number
"1XXX" is a teléphone number of the company "A", and a telephone
number "2XXX" is a telephone number of the cdmpany "B", and
a telephone number "3XXX" shows a telephone number of the
company "C". These three telephone numbers "1XXX", "2XXX" and
"3XXxX" .correspond to telephone numbers which constitute a
logical closed-area telephone network used to establish a
'telephone communication only among thé-company A, the company
B and the company C, and are referred to as closed-area
| telephone nﬁmbers. It should be noted that telephone numbers
"234—-2061“ to "234‘-2004“ are equal to such telephone numbers.

which are employed so as to establish a telephone communication
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with respect to an undefinite communication counter party, and
'will be referred to as open-area telephone numbers.

The telephone number servé_rs 1134, 1272, and 1137 to 1142
own such a function similar to that of a domain name server (DNS)
used J.n the Internet. When a telephone number is indicated,
a f'elephone number server answers an external IP address of
a media router which stores a telephone set having a telephone
number thereof. For example, when a telephone nufnber "3001"
is inquired to the telephone number server 1137, the external
IP address "EA6" of the media router 1206 which stores the
telephone set 1212 having the telephone number "3001" is
answered. |
<<PREPARATION OF TERMINAL-TO-TERMINAL CONNECTION CONTROL FOR
TELEPHONE COMMUNICATION>> . |

As indicated in FIG. 145, network node apparatﬁs 1244
to 1248 contain address administration tables 1250 to 1255,
respectively, in which IP communication records, as explained
in other emboc_iiments. are sei:. For instance, as an IP
corﬁmunication record indicated in a first row of the address
administration table 1250, "EAl, EA3, IAl, IA3" are set. The
IP communication record is used in a teléphone communication
established between the media router 1201 having .1.:he external
IP addregs "EAl1" and the media router 1203 having the external
IP address "EA3". The internal IP address "IAl" is applied

to a termination unit(logic terminal) provided on the side of
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the ﬁetwork node apparatus 1244 of a logic IP communication
line 1257, whereas the internal IP address "IA3" is applied
to a termination unit provided on the side of the network node
apparatus 1248 of a logic- IP communication line 1258.

Referring now_lto FIG. 145 to FIG. 14_6, a "terminal-
to-terminal communication connection control method" will be
descz;‘ibed 'which is employed so as to establish a telephone’
communication £from the'telephone set 1208 having the telephone
number "1001" via the IP transferinetwork 1200 to the telephone
l. set 1224 having the telephone number "301".
| - {<CONNECTION PHASE>> |

When the handset_of the teiephone set 1208 is taken up
to dial the telephone number "_301" of the telephone set 1224
having the communication counter party, a telephone call signal
is transferred to the media router administration unit
1260(Step H300), and then the media router administration unit
12-6_0 confirms a telephone call(Step H301). Tﬁe media router
administration unit 1260 checks a table 1255-1 of FIG. 192 which
15 held in the media router administration unit 1260 so as to
know such a fact that a domain name of a telephone number
corresponding to the telephone number "301" is equal to "3.#.a",
and then, inquires the telephone number domain name "3.#.a"
to the telephone number server 1137(Step H302). The teleﬁhone
number server 1137 answers the IP address "EA4" of the media

router 1204 in accordance with a rule shown in a table 1255-2
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of FIG. 193(Step H303).

Next, the telephone number server 1137 produces an
external IP packet 1310(FIG. 147), and then transmits the
‘produced external IP packet 1310 to the network node apparatus
'1244(Step H304). The external IP pa_ckét 1310 contains at least
the transmission source telephone number "1001", the
destination telephone number "301", and also the ﬁDP port
number "5004" which is used in the telephone communication
transmission of the telephone set 1208. Alternatively, it
should be understood that relative information "Info-1" may
be contained in the external IP packet 1310, and the relative
information "Info-1" is constituted by an'identification
number of a telephone call, a speech compression system, and
an identification title suchasa spéech(voice) code conversion,
which are related to the media router 1260.

Upon receipt of the IP packet 1310, the network node
apparatus 1244 produces an internal IP packet 1311 (refer to
FIG. 148) to transmit the internal IP packet 1311 by einploying
both the IP packet i310 and the IP cqmr'nunication record(namely,
EAl, EA4, IAl, IA4) indicated on the second row of the addr_ess .
‘administration table 1250 from the top row, while applying the
capsulatihg technical method of the IP packet. The internal
IP'packet 1311 is reached via the routers 1263 and 1264 shown
inFIG.145tbthenetworknodeapparatus1246(StepH305). Then,

the network node apparatus 1246 performs the inverse-
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capsulation of the i? packet so as to restore a IP packet, and_
then, sends the restored IP backet to the media router 1204 (Step
'H306).

| The media router management unit 1265 acquires at least
~ the transmission source telephone number "1001", the
destination telephbne number "301", and the communication-
purpose UDP port'number "5004" from the received IP packet,
and thereafter, returns a confirmation of a telephone calling
.operation(Steps H307, H308, H309).

Next, the media router administration unit 1265
transfers the telephone call{call reception) to the telephone
. set 1224(Step H310). The telephone set 1224 returns to the
media router administration unit 1265(Step H311), and
furthermore, produces a telephone calling.sound(ringing).
The media router administration unit 1265 notifies the
telephone call of the telephone set 1224 via the media router
administration unit 1260 to the desfination telephone set
1208(Steps H312, H313, H314, H315). At the Step H314, themedia
router administration unit 1265 notifies the transmission
source telephone number "1001", the destihation telephone
number.“301"{ and the UDP port number "5008" used in ‘the
telephone communication transmission of the telephone set 1224 .
to the telephone set 1208.

When the user of.the telephone set 1224 takes up the

handset thereof, the telephone set 1224 notifies the fact to _
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the media router administration unit 1265(Step H320). The
.media router administration unit 1265 responds a response made
at the step H320 via the media router 1260 to the telephone
set 1208 of. the transmission source(Steps H322, H323, H324,

H325). The telephone set 1208 _confirms the response with

respect to the media router 1260(Step H321), and then, the media |

router 1265 confirms the response with respect to the telephone
set 1224(Step H326). It should also be noted that the Steps
H321 and H326 correspond to an optical process step. With
exécution of the abové-described process operations, the
connection phase of the telephone set is completed.

In the above-described connection phase, an internal
portion 6f an external IP packet is a UDP segment, and as bo_th
a transmission UDP port number and a reception UDP port number,
for e#axnple, “5660" is employed.
<<COMMUNICATION PHASE>>

A telephone communication esta‘plished between the user
of the telephone set 1208 and the telephone set 1224 corresponds
to steps similar to those explained in éther eﬁbodiments. In
this telephone communication, both an IP communication record
indicated in the second row of the .address administration tablé
1250(nainely, records Sf "EAl, EA4, IAl, IA4"), and an IP

communication record indicated in a first row of an address

administration table 1253(namely, records of "EA4, EAl, IA4,

IAl") are employed. The voice(speech) is sent from the
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telephone set 1208 to the media router management unit
1260(stepH350). In themediarouter administration unit 1260,
the above-described voice signal is digitalized, and the
digital voice data is transferred to a payload portion of an
external IP packet 1312(refer to FIG. 149), and then the
resulting IP packet 1312 is reached to the network node
apparatus 1244. Then, after the external IP packet is IP-
capsulated to be converted into an internal IP packet
1313(refer tb FIG. 150), the internal IP packet 1313 is
transferred into the inside of the IP transfer network 1200,
and then, is reached to the network node apparatus 1246. The
network node appératus 1246 inverse-~capsulates the internal
IP packet 1313 and supplies the inverse-capsulated IP packet
to the media router administration unit 1265(Steps H351 to
H353). In this media_router management unit 1265, the

digitalized voice data is converted into an analog voice signal,

and then, the analog voice signal is reached to the telephone

set 1224(Step H354).

The teiephone voice signal produced from the telephone
set 1224 may be similarly transferred to the telephone set 1208
along a directioﬁ opposite to the above-explained ’
.directidn(Steps H360 to H364). In the communication phase,
such an example is shown that an internal portion of the
external IP packet 1312 is a UDP segment, a UDP port number

sent from the telephone set 1208 is "5004" ', and a UDP port number
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recelved by the telephone set 1208 is "5008".
<<RELEASE PHASE>>

When the user of the telephone set 1208 notifies the end
of the telephone communication (Step H380 of FIG. 146), a series -
of process stepé(nameiy, Steps H381 to H383) a;e performed in
a similar manner to those as explained in other embodiment.
The notification is reached to .the telephone set 1224 (Step
H384). Then, media router administration unit 1265 notifies
a release completion to the media router administration unit
1260(Steps H386 to H388). 1In the above-explained release.
phase, a format of an external IP packet is similar to that
of the IP packet 1310 used in the above-described connection
phase. T_hat is, a payload portion of this exfernal IP packet
is'.th,e UDP segment, and as to .both the transmission UDP port
number and the reception UDP port number, for instance, "5060" |
:l.é employed.
<<ANOTHER EXAMPLE USING TELEPHONE NUMBER SERVER CONTAINED IN
MEDIA ROUTER)} -

When the user takes up the handset of the telephone set
1208 so as  to dial a telephone number "2001" of a telephone
set 1220 belonging to another company of a communication
counter party, the media router administration unit 1260 checks
a table 1255-1 held therein, and knows that a .domain name of
a telephone number corresponding to the telephone number "2001"

is equal to "b.". Next, the media router administration unit
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1260 inquireslthe telephdne number domain name "b." to the
telephone number server 1137. Then, the telephone.number
server 1137 answers the IP address.“EAS" of the media router
1205 which is connected to the telephone set 1220. As a fésult, '
the telephone communication can be established between the
telephone set 1208 and the telephone Set'1220, which belong
to different companies in accordance with such a similar
terminal-to-terminal communication connection control
method.

In the abbve-explained terminal-tofterminal
communication connection coﬁtrol method, while both the
telephone number sefvers 1134 and 1272 employed inside the IP
transfer network 1200 are not used, the telephone number server
1137 provided in the media rbuter 1201 i's ﬁsed. There is such
a feature that the IP communication records are used which have
already been set in the address administration tableS-1250,

1253 and 1252.

<<METHOD FOR PRODUCING IP CQMMUNICATION RECORD TO ESTABLISH
TELEPHONE COMMUNICATION BY EMPLOYING TELEPHONE NUMBER SERVER
WITHIN IP TRANSFE_R NETWORK>} |

| Referring now to FIG. 151, a description will be made i
of a terminal-to-terminal communi‘cation' connection control

method for establishing a telephone communication from the

telephone set 1208 having the telephone number "1001" to a

telephone set 1216 having a telephone number "234-2001".
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'<KCONNECTION PHASE>> . |

When the handset of the telephone set 1208 is taken up,
a calling éignal is transferred to the media router
administration unit 1260(Step V0). Then, this media router;
administration unit 1260 confirms the telephone calling
operation(Step V1), and checks the table 1255-1(refer to FIG.
192) held theréin so as to grasp that a domain name of a telephone
number corresponding to the telephone number "234-2001" is
-equal to "0.". Next, themedia router administration unit 1260
inquiries tﬁe telephone number domain name "0." to the
telephonenumberserver1137(Stepv2),andtheteléphonenumber
server 1137 answers the external IP address "EA81" of the
telephone proxy server 1270 to the media router administration
unit 1260(Step V3). The external IP address is employed so
as to access the teléphone,.number server 1272 for managing the
above-explained domain name "O0.".

Next, while_the transmission source IP address is
selected to.be the IP address ;EAl“ of the media router 1201
and also.the destination I? address is selected t6 be the
previously acquired IP address "EA81", the media router
administration unit 1260 produces such an IP packet 13204 refei:'.
to FIG. 152), and thereafter transmits the IP packet 1320 to
the network node apparatus 1244(Step V4). The IP packet 1320
contains the transmission source telephone number "1001", the

destination telephone number "234-2001", the UDP port nﬁmber
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"5006" used in the telephone voice communi'ca_tion, and also the
additional information "Info-2". A payload portion of the IP
packet 1320 corresponds to a UDP packet, and both the
transmission source port number and the destination port number
are selected to be "5060". The additional information
corresponds to such information which is internally used in
the media router 1260. The additional information corresponds
to, for example, the speech compression system(G.711 and G729A)
employed so as to use the telephone set 1208, the speech code
conversion system, and also the number fbr'discriminating'the
telephone call. It should be noted that both the telephone
adfninistration server 1271 and the telephone proxy server 1270
are not related to the above-explained additional information.

The network node apparatus 1244 retrieves the IP
_cﬁmmunication'recofd contained in the address administration
table 1250 of FIG. 145 by employing both the internal IP address
"IAl" aﬁd'the destination IP address "EA81" contained in thé
.IP packet 1320. The internal IP address "IAl" is applied to
the termination unit of the 1ogi.c communication line 1257 into
which the external IP packet 1320 is entered. Furfhermore,
the network node apparatus 1244 confirms such a fact that the
transmission source IP address "EAl“ cont;—lined in the IP packet '
1320 is involved in the IP communication record. In this case,
the network node apparatus 1244 produces an IP backet

1321(refer to FIG. 153) by employing a record indicated in a
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fourth row of the address administration table 1250 from the
top row, namely "EAl, EA81, IAl . IA81" equal to IP address(i.e. . |
"IA1l" and "IA81") which are described on a third address and
a fourth address wj_.thin the record, while applying the IP packet
capsula_.ting technical idéa. Then, the network node apparatus
1244 transmits the prodﬁced IP packet 1321 to the telephone
proxy sérver 1270 whose internal IP address 1is eéual to
"IA81"(Step V5).

When the telephoﬁe.proxy servef 1270.receives the IP
packet 1321, the pilot telephone administratidn server 1270
produces a payload portion of the IP packet 1321, and such an
IP packet '1_322( refer to FIG. 154) in which the above-explained _
addresses "EAl, IAl, EA81, IA81" are contained in the payload
”portion thereof, and then, transmits the IP packet 1-322. to the
telephone administration server 1271(Step V6). In this case,
"the telephone proxy server 1270 uses an IP address "IA91" of
the télephone administration server 1271, which is previously
saved. |
<<{CONTROL OF TELEPHONE CALLING LINE NUMBER))

The telephone administration server 1271 derives the
address "EAl" of the media router 1201 on the transmission side
from the received IP packet 1322, and compares the derived
address with a telephone call line administration table 1326-5
of FIG. 177. As to such a record whose IP address is equal

to "EAl", the telephone administration server 1271 increases
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~ the under use line number by "1" to compare the increased line
number with the upper-limit line number. In this 10-th
embodiment, since the under use line number is equal to na"
and the upper-limit line number is equal to "5", the subsequent .
procedure is carried oui:. Then the under use line number is
larger than the uppei‘-limit line numb_er, the telephone
administration server 1271 interrupts the present process
operation, which the process operation is not advanced to the
subsequént connection phase. Alternétively, tlie. telephone
administ:a_tion server 1271 forms such an IP packet_ for
explaining the intérrupt reason, ‘and then notifies the IP
packet via the telephone proxy sexrver 1270 to the transmission
source media router administration unit 1260. The télephone
administration server 1271 may selectively determine as to
whethei: or not the telephone call 1line number control is carried
out.
<<MANAGEMENT OF -LINE NUMBER> >

The telephone administration sefver 1271 read.s out the
IP packet 1322(FIG; 154) so as to acquire both the transmission
‘source telephone number "1001" and the destination telephone
number "234-2001", and then, calculates a line number
"CIC-2"(Circuit Identification Code) for managing a voice
communication line from a set of these two telephone numbers.
Next, the telephone administration server 1271 writes in a

reco_rd of a CIC administration table 1323(refer to FIG. 155), -
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the line number “CI'C'-Z": the transmission 'sourc'e telephone
number"'lOOl"; the destination telephone number "234-2001";
both the external IP address "EAl"” and the internal IP address
"IAl" of the media router 1201 to which the te_lephone set 1208
is connected; both the external IP address "EA81" and the
internal IP address "IA81" of the telephone proxy server 1276;
an IP address "IA91" of the felephone administration server
1271; the procedure segment "IAM"; and a writing time
instant(fear, month, day. ltime, minute, second) "St-2".
Next, the telephone administration 'server 1271 indicates
an IP packet 1324(refer to FIG. 156) to the telephone number -
server 12_'_72(~Ste§ V7). The IP packet 1324 inquires the IP
address related to the destination telephone number "234-2001".
The telephone number sertier 1272 answers an IP packét
1325(refer to FIG. 157)'1‘.0 the telephone administration server
1271 (Step V8). The IP packet 1325 contains both the external
IP address "EA2" and the internal IP address "IA2" of the media
route;' 1202 connected to the telephone set 1216; both the
external IP address "EA82" and the internal IP address "IA82"
of the telephone proxy server 1275; and the IP address "IA9_2"
of the telephone admini_sfration server i274. Then, . the
telephone administration server 1271 adds five sets of IP
addresses("EA2, IA2, EA82, Ias2, IA92") acquired from the
telephone number server 1272 to the CIC administration table

1323(refer to FIG. 155). This result is indicated in a column

273




of an IP address itém of the second row r'e_cord of the CIC
administration table 1326-1(refer to f‘IG. 158).

Next, the telephone administration server 1271 produces
an IP packet 1327(refer to FIG. 159, will be referred to as
an "IAM packet"”) from the 'packet 1322(FIG. 154) with reference
to the IP address information of the CIC administration table
1326-1(FIG. 158), and then transmits the formed IP packet 1327
to the telephone administration server 1274(Step V9). In this
case, the transmission source IP address of the IP éacket 1327
corrésponds to "IA91" of the telephone administration server, '
and the destination IP address thereof corresponds 'to "IA92"
of the telephone a@ministration server 1274. The operation
of the telephone administration server 1271 is advanced to a
waiting stafe of a Step V16(will be discussed later), and also
initiates the Step V16 waiting timer corresponding to the line
number "CIC-2". When the counting operation of this timer is
completed, a release procedure of a communication_ line is
-commenced similar to a process operation defined at a Step
V60(will be explained later).
<{CONTROL OF CALL RECE-IVING LINE NUMBER)>)>

The telephone administration server 1274 derives the
address "EA2" of the media router 1202 on the destination side
from the received IP packet 1327(FIG. 159), and compares the
derived address with a telephone call 1line administration table

1326-6 of FIG. 178. The telephone administration server 1274
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increases the under use line number by #1m to compare the
increased line number with the upper-limit line number. In
this 10-th embodiment, since the under use line number is equal

‘to "2" and the upper-limit line number is equal to "7", the

subsequent procedure is carried out, as to the record of the -

. address "EA2". While the telephdne call reception line
administration tqble'1326-6 is employed, the telephone
administration server 1271 may seiectivgly determine as to
whether or not the telephone call 1line number con_trol is carried
out. |
<<{MANAGEMENT OF LINE NUMBER>>

Upon receipt of the IP packef 1327, the telephone
administration server 1274 derives the line number "Cic-2",
the procedure segment "IAM", the transmission source telephone
number "1001", the destination telephone number "234-2001",
and the IP addresses("EAl", “IA1“;~“EA81“, "IA81", "IA91",
"EA2", "IA2", "EA82", “IASZ‘, "IA92"), which are contained in
the payload portion of the received IP packet 1327, and
thereafter writes these derived items as é record of a CIC
administration table 1326-2(refer to FIG. 160) managed by the
telephone administration server 1274. This writing tiﬁe
instant "St-3" is also written into the record of the CIC
administration table 1326-2 by the teiephone administration
server 1274. |

Subsequently, the telephone administration server 1274
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forms an IP packet-1328(refer to FIG. 161).by employing the
information acquired from the IP packet 1327, and transmits
the formed IP packet 1328 to the telephone proxy server
1275(Step V10). The payload of the IP packet 1328 contains
bofh a UDP segment and an address area, the IP address "EAl"
Qf the transmission source media router 1206 is additionally
written into the UDP segment. _The address area contains the
IP addresses "EA2, IA2, EA82, IAas2".

The telephone proxy server 1275 produces an IP packet
1329(refer to FIG. 162) by using the information acquired from
the Ié packet 1328, and then sends the produced IP packet 1329
to the network node apparatus 1247 .l The IP packet 1329 having
the transmission source address of "IA82" and the destination
address of "IA2" is reached to the network node apparatus
1247(Step V11l). Then, the network node apparatus 1247
executes the inverse-capsulating operation as to the received
IP packet 1329 to .produce an IP packet 1330(refer to FIG. 163), |
and thereafter fransmits the produced IP packet 1330 to the
media router administ:ation unit-1267(Step vi2).

The media roufer administration unit 1267 receives the
IP packet 1330 so as to confirm as to whether or'not»the
destination telephone number "234-2001" contained ih-the IP
packet 1330 can be receiﬁed. When the destination telephone
number can be received, the media router administration unit

1267 notifies the telephone call(call reception) to the
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telephone set 1216(§tep V20). Furthermore, the media router
adxﬁinistration unit 1267 reads out the contents of the IP packet
1330 to save the read contents, namely the transmission source
telephone number "1001", the dest'ination_telephone number
"234-2001", the IP address "EAl" of the transmission source,
the ﬁDP port number "5006" of the transmission source, and the
additional information .Info-z . Inorder that a call reception
possibility(namely, d:l.scrimina_tion between call receivable
and call not receiﬁable) of the telephone set 1216_ is notified,
the media router adm'ini'sltration unit 1267 produces such an IP
.packet containing the transmission source telephone number
"1001", the destination telephone number "234-2001", and t_he
call reception possibility. Then, the media router
administration unit 1267 not:l.fj_.es this produced IP packet to
the telephone administration server 1274(Steps V13, V14, V15).
It should be noted that the format of the IP packet used at
the Steps V13, V14, V15 is similar to a format of an IP packet
employed in Steps V22, V23, V24(will be discussed later).
The telephone administration server 1274 receives the
above-explained IP packet which has been formed and transmitted
by the media router adminietration unit 1267, and then, derives
the transmission source telephone number "1001", the
destination telephonehumbef "234-2001'; . ‘and the information
~ of the call reception possibility from the received IP packet.

Then, the telephone administration server 1274 calculates the
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line number "CIC-2% froni the two telepho_ne’ numbersl, and
produces such an IP packet 1331(refer to FIG. 164, will be
referred to as an "ACM packet") which contains the line number
"CIC-2" and the information as to the call reception
possibility of the 'telephone set 1216, and thén transmits the
IP packet to the telephone administration server 1271 (Step V16).
_The'-telephone adminisfration server 1271 derives both the line |
numbér "CIC-2" and the procedure segment "ACM" from the

| received IP packet 1331, and sfops the ACM waiting timer
corresponding to the line number "CIC-2" which has been set
at the time instant of the above Step V9. The. telephone
administration servér 1271 checks the CIC adxninistraﬁion table
1326-1(refer to FIG. 158) held by the teleph:one administration
' servér 1271 so as to f£ind out such a i‘ecord whose line number
is equal to "CIC-2", and rewrites a procedure segment column
of the above-explained record into the above-mentioned
procedure segment "ACM" .

Next, the telephone adminiétration server 1271 prodi;lces
such an IP packet for indicating that the ACM packet is i'eceived
(the IP packet includes information of call reception
possibility of telephone set 1216), and then notifies the IP
packet to the media router a'dniinist_ration unit 1260(Steps V17,
V18, V19). It should be noted that the format of the IP packet
‘used at the Steps V17, V18, V19 is identical to a format of

an IP packet employed in Steps V26, V27, V28 (will be discussed
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later). The process operations defined. at t?le Steps V17, V18,
V19 may be selectively carried out.

When the telephone set 1216 reports the telephone calling
operafion to the media router administration unit 1267(Step
V21), the media routei‘ administratibn unit 1267 produces such
an 1P packet 1332(refer to FIG. 165) and transmits the IP packet
1332 to the network node apparatus 1247 in order'tb notify such
a fact that the telephone set 1216 is being called(Step V22).

The produced IP packet 1332 contains the transmission SOurcé
telephone number "1001", the destination telephone number
"234-2001", the UDP port number "5008" used in the voice
communication by the telephone set, and thg additional
information Info-3. The network node apparatus 1247
capsulates the IP packet 1332 by using such a record that the
address values of the address administration table 1254 are
“EAZ, EA82, IA2, IA82", and thus produces an IP packet
1332-2(refer to FIG. 166). The IP packet 1332-1 is transmitted
to the pilot telephone administration server 1275(Stép V23);
The pilot telephone administration server 1275 forms an IP
packet 1332-2(refer to FIG. 167), and then transmits the IP
packet1332-21x>thetelephoneadministrationserver1274(Step
v24). |

The telephone édministration server 1274 derives both
thé transmission source telephone nﬁmber "1001" and the

destination telephone number "234-2001" from the received IP

279



packet 1332-2, and fhen calculates the line number "CIC-2" £rom
the two telephone numbers so as to produce an IP packet
1333(refer to FIG. 168, called as a "CPG" packet). The
,telephdne administration server 1274 transmits the IP packet
1333. to the telepho‘ne administration server 1271(Step V25).
The IP packet 1333 contains both thé UDP port number "5008"
and the additional information "Ihfp-3" acquired from the IP
packet 1332-2.

The telephone administration server 1271 derives the
1line number "CIC-2", the procedure segment "CPG", the UDP port
number "5008", and- the additionél information Info-3 from the
recelved IP packet 1333, énd rewrites the procedure segment

of the line number "CIC-2" of the CIC management table

1326-1(FIG. 158) as "CPG". Then, the telephone administration -

server 1271 reads out the IP addresses "EAl, IAl, EASi, IA81",
the transmission source telephone number "1001", and the
destination telephone number "234-2001", and then produces an
IP packet 1333-1(refer to FIG. 169) by émploying all of the
acquired information, and transmits the produced IP éacket
1333-1 to the tel'éphone proxy server(Step V26).

The telephone proxy server 1270-produces an IP packet
_1333-2(refer to FIG. 170) by using the information containéd
in the received IP packet_ 1333-1, and then sends the produced
IP packet 1333-2 to the network node apparatus 1244(Step V27).

The network node apparatus 1244 _executes the inverse-
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capsulating operation as to the received IP packet 1333-2 to
produce an IP packet 1333-3(refer to FIG. 171), and thereafter
transmits i:he prodﬁced IP packet 1333-3 to the media router
administration unit 1260(Step V28). . The media router
administration unit 1260 reads out from the received IP packet
1333-3, the transmission source telephone number "1001", the
destination telephone number "234-2001"; the destination IP
address "EA2", the destination UPD port number "5008", and the
additional infomafion Info-3 so as to save the read
information. The media router administration unit 1260
notifies such a fact that the destination telephone set is being
called to the telephone set 1208(Step V29).

Next, when the user of the telephone set 1216 responds
to the telephone call(Step V31), the telephone set 1216
transmits the IP packet containing both the transmission source
telephone number "1001" and the destination telephone number
"234-2001" to the telephone administration server 1274 _in ofder
to notify the response of the telephone set 1216(Steps V3.2,
V33, V34). The telephone administration server 1274 derives
both the transmission source telephone number "1001" and the
destination telephone number "234-2001" from the received IP
packet so as to calculate the line number "CIC-Z“ from the two
telephone numbers, and produces such an IP packet 1334(refer
to FIG. 172, is called as an "ANM" packet) cqnta:l.ning at least

the calculated line number "CIC-2", and i:hen transmits the IP
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backet 1334 to the i:elephone administration server 1271(Step
V35). The telephone édministration server 1271 derives both
the line number "_CIC—Z“ and the procedure segment "ANM" from
the received IP packet 1334, and checks the éIC administration
table 1326-1(refer to FIG. 158) held by the telephone
administration server 1271 so as to find out such a record in
.which the line number is equal to "CIC-2", and then rewrites
the procedure segment column of the record into the above-
explained procedure segment "ANM".

Next, the telephone administration server 1271 notifies
the reception of the ANM packet fo the media router _
administration unit 1260, namely the telephone administration
server 1271 notifies that the telephone set 1216 responds to
the telephone calling(Steps V36, V37, V38), and then,l the media
router administration unit 1260 sends a telephone call signal
to the telephone set 1208(Step V39).
<<SETTING OF IP COMMUNICATION RECORD>>

‘At the Step V34, the telephone administration server 1274
acquires the liné number "CIC-2" £rom the IP packet which passes
through the telephone administration server '1274, and finds
out such a record that the line number is "CIC-2" from the CIC
administration table 1326-2 oﬁned by the telephone |
administration server 1274 so as to derive the IP addresées
"EA2", "EAl1", "IA2", "IAl" from the record content. Then, the

telephone administration server 1274 transmits the derived IP
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addresses to the table administration server 1276(Step V42).
The table administration server 1276 sets these transmitted .
IP addresses as a record: “EAZ, EAl, IA2, IAl" indicated on a
second row .of .the address admin_is'tratiOn. table 1254 provided
in the network node apparatus 1247(Step V43).

Similarly. at the above-described Step V35, the
telephone-administration server 1271 acquires the line number
"CIC-2" from the IP packet which passes through the telephone
administration server 1271, and finds out such a record that
the line number is "CIC-2" from the CIC admini-str.ation table
1323 owned by the tele'phone- administration server 1271 so as
to derive the IP addresses "EAl", "EA2", "IAl", “IAé“ from the
record content. Then, the telephone adrninistration server
1271 transmits the derived IP addresses to the table
administration server 1273(Step V44). The table
administration server 1273 sets .these transmitted IP addresses
as a record "EAl, EA2, IA2, IA2" indicated on a fifth row of
the address administration table 1250 provided in the network
. node apparatus 1244(Step V45).
<<VARIATION IN CONNECTIOI.‘I PHASE>>

It should be noted that the media router administfation
un:ﬁ: 1267 can transmit a response confirmation with respect
to the Step V31 to the telephone set 1216 (StepV41l). Similarly,
the telephone set 1208 can send a response confirmation with

respect to the Step V39 to the media router administration unit

283



1260(Step V40). The process operations defined at the Steps
V41 and V40 (_:orrespond to optional process operatic;ﬁ which may
be selectively performed. Also, in the above-explained
.- connection phase, the communication-purpo.se'UDP port and the. .
addition informatioﬁ of the telephone set 1216 are transmitted
at the Steps V22 to V29, but may be alternatively sent at the
Steps V32 to V39.
<<COMM_UNICATION PHASE>>

A telephone communication established between the user
of thé telephone set 1208 and the telephone set 1216 corfesponds
to steps simlilar' to those explained in other embodiments. . In
this telephone communication, both an IP communication record
indicated in the fifth row of the address administration table
1250 (namely, records of "EAl, EA2, IAl, IA2"), and an IP
(_:ommunication.record indicated in a secohd row of an address
administration table 1254(namely, records of "EA2, EAl, IA2,
IA1") are employed. The voice(speech) signal of the telephone
set 1208 is digitalized, and the digitalized voice data is
described on the payload of the IP packet 1335(refer to FIG.
173). In this case, both the destination address and the UDP
port number, which are aéquired in the above-explainéd
connection phase are employed; In other wdrds, the
transmission source address corresponds to the IP address "EA1"
of the media router 1201, the destination address corresponds

to the IP address "EA-Z" of the média router 1202 connected to
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the destination telephone set 1216, "5006" is employed as the
transmission source UDP port number, and "5008" is used as the
destination UDP port number. The analog voice is sent_frbm
the telephone set 1208(Step V50), and.the analog voice is
digitalized to become a voice iP packet 1335 in the media rbuter
administration unit 1260, and then the voice IP packet 1335
is sent to the network node apparatﬁs 1244 (Step V51). 1In this
network node apparatus 1244, the digital voice data is
capsulated to become an IP pécket 1336(refer to FIG. 174), and
then; the IP packet 1336 is reached via the IP communication
line, the router 1263, and the router 1264 of FIG. 145 to the
network node apparatus 1247(Step V52). The nétwprk node
apparatus ]_.247 inverse-capsulates the internal IP packet 1336
and supplies the inverse-capsulated IP packet to the media
router administration unit 1267(Step V53). -In'this_media
router administration unit 1267, the digitalized voice data
is converted into an analog voice signal, and then, the analog
voice signal is féached to the telephone set 1216(Step V54).
The analog voice signal produced from the telephone set 1216
may be similarly transferred along a diﬁ:ection opposite to the
above-explained direction(Steps V55 to V59). ’
<<RELEASE PHASE)>.

When the user of the. telephone set 1208 notifies the
release of the telephone communication{(Step V69 of FIG. 134),

the notification is notified via the media router
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administration unit 1260, the network node apparatus 1244, and
thé pilot telephone administration server 1270 to the telephone
administration server 1271(Steps V60 to V63). The telephone
administration server 1271 writes an end time instant "Ed-
1" into a column of an end time instant of such a record in-
which the 1ine number contained in the CIC administration table
1326-1 is “CIC-Z-" . .Ne;xt,-the telephone administration server
1271 produces a release IP packet 1337(refer to FIG. 175, and
is called as a "REL" packet), and then notifies the REL packet
to thé telephone administration server 1274(Step V64). The
telephone administration server 1274 notifiés.the release of
the telephone communication via the telephone proxy server 1275
i to the telephone set 1216 (Steps V71 to V74). Furthermore, the
telephone administrationserver 1274 writes lan end time ;i.nstant
"Ed-2" into a column of an end time instant of such a record
in which the line number contained in the CIC administration
table 1326-2 is "CIC-2". Next, the telephone administration
server 1274 pz_':oduce_s a rélease completion IP packet 1338(refer
to FIG. 176, and is called as a "RLC" packet), and then returns -
theRLCpackettothetélephoneadministrationserver1271(Step
V70) in order that the telephone administration server 1274
notifies the recéption of the release IP packet 1337.

~ After the Step V64, the telephone administration server
1271 informs a release instruction via the telephone.proxy

 server 1270 and the network node apparatus 1244 to the media
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router administration unit 1260(Steps V65 V66, V67). The
media router administration unit 1260 notifies the release
instruction to the telephone set 1216(Step V74), and also
informs a release report via the telephone proxy server to the
telephone administration server 1274(Steps V75, V76., vV77).
<<DELETION OF IP COMMUNICATION RECORD>>

Aftei:' the Step V64, the telephone administration server
1271 transmits the line number "CIC-2" written in the release
IP packet 1337 to the table administration server 1273 (Step
V78), and deletes a record of the address administration table
1250 corresponding to the line number "CIC-2" provided in the
network node apparatus 1244. 1In this case, the telephone
administration server 1271 deletes the IP communication
records whose contents are "EAl, EA2, IAl, IA2"(Step V79).
After the Step V70, the telepho'ne adxninistration server 1274
transmits the line number "CIC-2" written in the release
completion IP packet 1338 to the table administration server
-1276(Step V80), and deletes a record of the address
. administration table 1254 corresponding to the line number
"CIC-2" provided in the network node apparatus 1247. 1In this
case, the teleéhone administration sei'ver 1274 deletes’the IP
com:ﬁunication records whose contents are "EA2, EAl, IA2,
IA1"(Step V81).
<<ACQUISITION OF TELEPHONE COMMUNICATION INFORMATION))

When the operation administration server 1277 employed
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in the IP transfer network 1200 inquires to the telephone
administration server 1271 every a properly determined time

instant, or a properly selected time interval(Step V200 of FIG.

.. 179), the operation administration server 1277 detects such-

a record that a telephone communication is ended by considering
| as to whether or not an end time instant is written into the
CIC‘adm.jLnistration ta‘ble 1236-1. Then, the operation
adniinisi_:ration_ server 1277 notifies a telephone communiclation
record such as a transmission source telephone number, a
destination telephone number, a stérting time instant, and an
end time instant to the telephone administratioﬁ server
1271 (Step V201_). The operation administration server 1277
deletes a record of the CIC administration table 1326 in which
.a telephone communication-is ended. Similarly, when the
operation administration server 1277 employed in the IP
transfe_t network 1200 inquires to the telephong management
- server 1274(Step V202 'of FIG.l 179), the ope‘f:at:l.on
administration server 1277 detects such a record that a
telephone communication is ended by considering as to whether
or not an end time in‘stanf is written into the CIC
administration table 1326-2. Then, the operation ’
administration server 1277 notifies a telephone communication
record _such as a transmission source telephone number, a
destination telephone number, a starting time instant, and an

end time instant to the telephone administration server
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1274(Step V203). The operation administration server 1277
deletes a record of the CIC administration table 1326-2 in which
the telephone communication is ended. As previously expla:i.ﬁed,
‘the operation administration server can acquire the record of
the telephdne communication via the telephone administration
server, namely, the transmission source telephone number, the
destination telephone number, _the starting time instant, the
end time instant, wh:l.éh may _be used in the charging operation
of the telephone communication. The acquisition of the
felephone communication instants may be selectively carried
out.
<<TELEPHONE CALLING LINE ADMINISTRATION AND CALL RECEIVING
LINE ADMINISTRATION)>> |

In the connection phase, when the telephone
administration server 1271 forms the IAM packet 1327 shown in
FIG. 159(Step V9), the teiephone administration server 1271
increases the under-use line number by "1", which corresponds
to the address "EAl" of the media router provided on the
transmission side of the calling line administration table
1326-5 shown ih FIG. 177. Similarly, the telephone
administration server 1274 increases the undei‘-use line humber
by "1", which corresponds to t'he address "EA2" of the m_édia
- router provided on the destination of the call receiving line
administration table 1326-6 of FIG. 178.

In the release phase, when the telephone administration
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server 1271 forms the REL packet 1337 shown in FIG. 175(Step
V64), the telephone administration server 1271 decreases the
under-use line number by "1", which corresponds to the address
"EA1" of the media router provided on the transmission side
of the calling line édministratibn table 1326-5 shown in FIG.
177. Similarly, the telephone administration servef 1274
decreases the under—use line number by "1", which corresponds
to the address "EA2" of the media route: provided on the
destination of the call receiving line administration table
1326—6_of FIG. 178, while the RLC packet 1388 of FIG. 176 is
produced(Step V70) - It should be noted that both the telephone
calling line administration and the call reception line
administration may be selectively executed.
<{<{ANOTHER EXAMPLE OF CONNECTION PHASE>)>

In the above-explained connection phase(Steps VO toV45),
a step for confirming a response may be additionally introduced,
namely Steps V90 to V96, which will now be explained with
reference to FIG. 180. When the media router administration
unit i260 receives a notification of a response(Step V38), the
media router administration unit 1260 may produce such an IP
packet which.implies a notification of the response
confirmation and may return the IP packet .' The IP packet for
confirming the response is transm;tted via the network node
apparatus 1244, the telephone proxy server 1270, the telephone

administration server 1271, fhe telephone proxy server 1274,
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the telephone representative server 1275, and the network node
apparatus 1247 to the media router administration.u'nit
1267(Steps V90 to V96). As previously explained, reliability
of the communication may be improved. |
'<<ANOTHER EXAMPLE OF RELEASE PHASE>>

The above-explained release phase(Steps V60 to V77) may
 be replaced by the below-mentioned steps, which will be
expl_ained with reference to FIG. 180.

When the user of the telephone set 1208 notif:_l.es
releasing of the telephone communication(Step V100 of FiG. 185),
the notification is supplied via the media rbuter
administration unit 1260 the network node apparatus 1244, the .
pilot telephone administration server 1270, the telephone
administration server 1271, the telephone administration
server 1274, the telephone proxy server 1275, the network node
apparatus 1247, and the media router administ.rat.ion unit 1267
' to the telephbne set 1216(Steps V100 to V108); Whén the niec_iia
router administration unit 1267 receives the notification of
the communication release(Step V107), the media router
administration unit 1267 notifies the release reception to the
media router administration unit 1260 along a direction
opposite to the above-explained direction, hamely via the
network node apparatus 1247,' the telephone proxy server 1275,
.the telephone administration server 1274, the telephone

.administration server 1271, the pilot telephone proxy server
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1270, and the network node apparatus 1244(Steps V111 to V118).
Subsequently, the rglease reception'is notified via the same
route as that of the notification for the release completion,
' namely,-via the network node apparatus 1247, the telephone
pProxy éerver 1275, the telephone administration server 1274,
the telephoné administration server 1271, the telephone proxy
server'1270, and the.network.node apparatus 1244 to the media
router administration unit 1260(Steps V121 to V127). Also,
the deletion of'the records employed in fhe address
administration table 1250 empioyed in the network node
apparatus 1244, and used in the véice communication within the
address -administration table 1254 provided in the network node
apparatus ;247 is carried out in a similar manner to the
above-explained Steps V86 and V81, or Steps V78 and V79. The
reliability can be improved by executing the procedure of the
release acceptance, and the procedure of the re_.'l_.ease completion
two times.

<<EMPLOYMENT OF TCP fECHNIQUE))

In the above-explained connection phase‘and release
bhase, the communication established between the felephone
administration server 1271 and the telephone administtration
server 1274 (namely, UDP communication defined by the Steps V9,
V16, V25, V35, V64 and V70 shown in FIG. 151) may be substituted
by a TCP communication. Réferring now to FIG. 181 to FIG. 186,

the TCP communication will be explained.
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FIG. 181 indicates an embodiment in which the Step V9
is carried out by way of the TCP communication. That is, while-
the telephone administration server 1271 transmits a Tc._P packet
1390-1-containing an SYN designation used to establish a TCP
- connection to the telephone administration server 1274, the
telephone administration server 1274 responds a TCP packet
1391-1 containing an ACK indication of a communication start
acknowledgment, and then the telephone administration server
1271 transmits a TCP packet 1392-1 to the telephone
administration server 1274(Step V9t). The TCP packet 1392-1
contains the same cbnfent(notification of call setting IAM) .
as that of the IP packet 1327. Next, the telephone
administration_server 1271 transmits a TCP packet 1393-1
.containing an FIN designation used to end the TCP cohnection
to the telephone administration server 1274, and the
telephone administration server 1274 returns a TCP packet
1394-1 for an end confirm'ati'onl to ﬁhe télepho-ne administration
server 1271.

FIG. 182 indicates an embodiment in which the Step V16
is carried out by way of the TCP communication. That is, while
the telephone administration server 1274 transmits a TCP packet
1390-2 containing an-SYN designation used to establish a fCP
connection to the telephone administration server 1271, the
telephone administration server 1271 responds a TCP packet

1391-2 containing an ACK indication of a communication start
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acknowledgment, and then the telephone administration server
1274 transmits a TCP packet 1392-2 to the telephone
administration sérver 1271(Step viet). .The TCP packet 1392-2
contains the same content(notification of call setting
acceptance ACM) as that of'the IP packet 1331. Next, the
telephone administration server 1274 transmits a TCP packet
1393-2 containing an FIN designation used to end the TCP
connection to the telephone administration server 1271, and
the telephone administration server 1271 returné a TCP packet
1394-2 for an énd confimation to the telephone administration
server 1274.

FIG. 183 indicates an embodiment in which the Step‘V25
is carried out by way of the TCP communication. That is, while
the telephbne administration server 1271 transmits a TCP paqket
1390-3 containing an SYN designation used to establish a TCP
connection to the telephone admlinistration server 1274, the
felephone_administration server 1274 responds a ch padket
1391-3 containing an ACK indication of a communication start
acknowledgmenf, and then the telephone admini#tration server
1271 transmits a TCP packet 1392-3 to the telephone
administration server 1274(Step V25t). The TCP packet 1392-3
contains the same content(notifidation of call passing CPG)
as that of the IP packet 1333 . Next, the telephone
administration server 1271 transmits a TCP packet 1393-3

containing an FIN designation used to end the TCP connection
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to the telephone administration server 1274 ‘. and the telephone
| administration server 1274 returns-a TCP packet 1394-3 for an
end confirmation to the telephone administrétion server 1271.

FIG. 184 indicates an embodiment in which the Step V35
is carried out by way of the TCP communication. That is, the .
telephone adrhinistration server 1271 transmits a TCP packet
1392-4 to the telephone administration server 1274(Step V35t).
The TCP packet 1392-4 contains the same content(notification
of call passing ANM) as that of the IP packet 1334. The TCP
conununicatién éan be carried out in a similar manner to that
of other communication methods. FIG. 185 shows an embodiment
in which_the' step V64 is carried out by way of a TCP communication.
That is, the telephone administration server 1271 transmits
a TCP packet 1392-—5 to the telephone administration server 1274.
The TCP éacket 1392-5 contains the same content(noti_fication
of release REL) as that of the IP packet 1337(Step V64t). The
TCP communication can be done :I.n.a similér-manner to that of
other communication methods.

FIG. 186 shows an embodiment in which the Step V70 1s
ca_rried out by way of -a TCP communication. That is, the
telephone administration server 1274 transmits a TCP packet
1392-6 to the telephone administration server 1271. The TCP
packet 1392-6 contains the same content(notification of
release completion RLC) as that of the IP packet 1338(Step V70t).

The TCP communication can be done in a similar manner to that
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of other communication methods.
<{SEPARATION BETWEEN CONTROL LINE AND TELEPHONE COMMUNICATION
LINE>> | |

Next, a description will now be made of such a fact that
in an open-area telephone communication, an IP communication
line employed in a terminal-to-terminal connection control can
be-sepérated from a communication line used in a voice
communication. | _

The IP packets 1322, 1327, 1328, 1331, 1332-2, 1333,
1333-1, 1334, 1337 and 1338 uséd in the terminél-to—terminal
connection control are transferréd to a range 1289(refer to'
FIG. 187) of any of IP communication lines which connect the
telephoneproxy1270,thetelephoneadministrationserver1271,
the telephone administration server 1274, and the telephone
ﬁroxy server 1275. On the other hand, the IP packets 1335 and
1336 used in the voice communication are transferred to a range
12-93 (refer to FIG. 187) of IP communication lines which connect
the netwofk node apparatus 1244, the_router 1291, the router
1292, and the network node apparatus 1247. The IP
communication lines employed in the terminal-to-terminal
connection control correspond to a line of a common line signal
network of a switched communication network, whereas the
communication lines used in the voice communicati'on correspond
to a voice communication line of a switched communication

network.
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As previously éxplained, the netwo;k node apparatus 1244
owns such a function that the IP packet for the terminal-
to-terminal communication connection sent from fhe media
router 1201 can be transmitted to the router 1263, and the IP
packef for the voice communication,can be separately
trénsmitted to the router 1291. Considering the flow of the
IP packet along the reverse direction, while the IP packet for
~ the terminal-to-terminal conununicatit-m connection is combined
with the IP packet for the voice communication, the combined
IP packet is transmitted fo the media router 1201.
<{TREE STRUCTURE OF TELEPHONE NUMBERS AﬁD TELEPHONE DNS
SERVER)>>

A tree structure shown in FIG. 188 corresponds to such
a tree structure of telephone numbers managed by a telephone
number server 1140 of a company "B". While domainé 1251 to
1254 are related to each other at .the sémé level in a tree
structufal form at a lower grade of a route 1250, the domain
1251 manages a telephone number "1XXX"(namely, telephone
numbers of 1000 digits); the domain 1252 manages a telephone
number "2XXX": the domain 1253 manages the telephone number
' "3XXX"; and the domain 1254 manages IP addresses reia%ed to
other telephone numbers. Also, a tree structﬁre éhown in FIG.
189 corresponds to such a tree structure of telephone numbers
managed by a telephone number server 1142 of a company "A",

respectively. While domains 1251-2, 1251-3 and 1254 ére
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related to each other at the same level in a tree structural
form at a low grade of a route 1251, the domain 1251-2 manages
a teiephone number "1XXX" of the company "A';; the domain 1251-3
.manage.s a domain "#" of the company "A"; the domain 1251-4
mahages an extension telephone number "1XX" of the company "A";
the domain 1251-5 manages an extensiqn telephone number n2xx"
of the company "A"; and also the domain 1251-6 manages IP .
addresses related to extension telephone number "3XX" of the
company "A", respectively.

In this case, sﬁbol "#" of the domain corresponds to
a secret value which is exclu_siveiy us_ed in the company "A",
-and is not opened to other companies. In other words, with
respect to an inquiry issued froﬁ a telephone number server
belonging to the company "B" and the company "C" other than
the company "A", the te_lephone number server 1142 does nof
respond the information related to the domains 1151-4 through
1151-6 managed by the domain "#". ' The domain 1254 manages the
IP addresses related to other telephone numbers.

A tree structure shown in FIG. 190 corresponds to such
a tree structure of telephone numbers maﬁaged by a telephone
number server 1137 of a company "A". While domains 1251 to
1254 are reiated to each other at the same level in a tree
structural form at a lower grade of a route 1250-1, the domain
1251 ménages a telephone number belonging to the company "A";

the domain 1252 manages a telephone number "2XXX" of the company
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"B"; the domain 1253 manages the telephone number "3XXX" of
the company "C"; and the domain 1254 manages IP addresses
related to other telephone nu_mb_ers . The domain 1251-2 manages
a telephone number "1XXX" of the company "A"; the domain 1251-3
manages a doxﬁain "#" of the compény "A"; the domain 1251-4
manages an extension telephone number "1XX" of the company "A";
the domain 1251-5 manages an extension telephone number n2xx"
of the company "A"; and also the domain 1251-6 manages IP
addresses related to extension telephone number "3XX" of the
- company "A", Irespectively.

In this case, symbol "#" of the domain corresponds to
a secret value which is exclusively used in the company "A".
A tree structure shown in FIG. 191 éorresponds to such a tree
structure of telephone numbers managed by a telephone number
server 1139 of a company "X". While domains 1254-2 to 1254
are related to each other at the same level in a tree stJ_:uctural
form at a lower grade of a route 1250-2, the domain 1254-2
manages a telephone number belonging to the company "X": and
- the domain 1254 manages IP addresses related to other teiephone
numbers, respectively.

A table 1255-1 of FIG. 192 represents such a metho‘d that
a media router administration unit 1260 converts telephone
numbers into domain names, and these telephone numbers are
telephone communication counter party of the telephone sets

1208 to 1211 connected to the media router 1201. For instance,
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a telephone number "1XXX" of a first row of the table 1255-1,

e.g., a telephone number "1001" is represented by a telephone

number domain name "l.a."; a te‘léphone number "2XXX" of a second’

row of the table 1255-1 is expressed by a telephone numbgr
domain name "b."; and énother telephone number of a 'seventh
rowlof the table 12.55-1 is represented by a telephone number
domain name "0.", respectively. Other rows of this table are
expressed in a similar manner. In accordance with the table
1255-2 of FIG. 193, for example, the telephone number server
1137 respondé the IP address "EAl" whén the telephone. number
domain name "l.a." is inquired; the telephone number server
1137 responds the IP éddress "EA5" when the telephoné number
domain name "b." is inquired; and the telephone number server
1137 answers the IP address "EA81" when the telephone number
domain name "0." is inquired.

_A table 1256-1 of FIG. 194 represents such a method that
a media router adminis.tration unit 1264 converts telephone

numbers into domain names, and these telephonel numbers are

telephone communication counter party of the telephone sets

1228 to 1231 connected to the media router 1203. For instance,
a telephone number "1XXX" of a first row of the table 1256-1
is represented by a telephone nu;hber domain name "l.a."; a
telephone number "1XX" of a second row of the table 1256-1 is
expressed by a telephone number domain name "l.#.a."; and

another telephone number of.a f£ifth row of the table 1256-
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1 is represented by a telephone number domain name "0.",
respectiveiy. Other rows of the table are expressed in a
similar manner. In accordance with the table 1256-2 of FIG.
195, for example, the telephone number server 1142 responds -
the IP address "EAl" when the telephone number domain name
"l.a." is inquired; the telephone number server 1142 responds
the IP address "EA5" when the telephone nqmber._ domain name
"l.#.a." is inquired; and the telephone number server 1142
answers the IP address "EA81" when the telephone number domain
name "0." is inquired.

A table 1257-1 of FIG. 196 represents such a method that
a media router administration unit 1266 converts telephone
numbers into domain names, and these teléphone numbers are
telephone communicatioh cqunter party of the telephone sets
1220 to 1223 connected to the media réuter 1205 . For instance,
a telephone number "1XXX" of a first row of the table 1257-1,
is represented by a telephone number domain name "a."; a
telephone number "2XXX" of a second row of the table 1257-
1 is expressed by a telephone number. domain name "b."; and
- another telephone number of a fourth row of the table 1256-1
is represented by a te;ephone number domain namé "0.",
respectively. O_ther rows of the table are éxpressed :I.n_a
similar manner. In accordance with the table 1257-2 of FIG.
197, for example, the telephone number servér 1140 responds

‘the IP address "EAl" when the telephone number domain name "a."
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is inquired; the telephone number server 1140 responds the IP
address "EA5" when the telephone number domain name "b." is
inquired; and the telephone number server 1140 answers the IP
address "EA81" when the telephone number dOmain.name "0." is
inquired.

The telephone number servers 1137 to 1142 call other
telephone number servers by employing the known redialing
function of the domain name server(DNS), and then acquire the
. IP addresses which are diréctly managed by other telephone
nuﬁber servers.

The operations of the above-explained tenth embodiment
will now be summarized. That is, the media router 1 is |
connected via the IP transfer network-to the media router 2;
the telephoﬂe set 1 is connected_to the media router 1; and
the telephone set 2 is connected to the media router 2. While
both the telephone set 1 and the telephone set 2 use the.
telephone number server employed in the media router 1, the
telephone communication caﬁ be established without using the
telephone number serVer employed in the IP transfer network.
It shoﬁld be noted that a plurality of telephone sets may be
 connected to either the media router 1 or the media router 2.
Also, while the IP transfer network contains the specific-
telephone number server, both'the telephone set 1 énd the
telephone set 2 access the telephone number server provided

in the IP transfer network by employing the telephone number

302



servef inside the media router 1, and can teiephone-communicate
with the telephone set 2.

The IP transfer network contains two, or more network
node apparatﬁs; the media router is connected via the logic
IP communication ;ine to any one of these network node
apparatus; the internal IP addresses are applied to the
.termination units provided on the side of the network node
apparatu_s of the logic IP communication line; and _the exfernal
IP addresses are applied to the media routers. The mediarouter
‘contains the telephone number server, and is connected via the
communication line to one, or more telephone sets. As the
records of the address administration table within fhe network
node apparatus, both the external IP address and the
commun:l.catioh record are previously set, the connection phase
of the telephone communication is arranged by a series of
processing steps made of the call setting-bperation(IAM), the'
call setting acceptance(ACM), the call passing(CPG) and the
response(ANM). Also, the release phase of the telephone
communigatioh is arranged by a series of process steps made
of the release(REL) and the release completion(RLC).
Alternatively, while the response confirmation(ACK) is
carried out after the response(ANM), the reléase écceptance
may be executed between the release(REL) and the release
completion(RLC).

The operations of the. tenth embodiment will now be

303



further sumarized_. That is, the IAM packet, the ACM packet,
the CPG packet, the ANM packet, the REL packet and the RLC packet
are transmitted/received between thet telephone administration
server provided on the telephone calling side and the telephone
administration server provided on the call receiving side. In
the closed-area telephone communication for 1imiting the
telephone communication parties, the telephone numper server
provided inside the media,router is.employed. Also, in the
open-area telephone communication not for restricting the
telephone communication parties, since the telephone number
server employed in the media router is used, the telephone
number server employed in the IP transfer network is employed.
In the open-area telephone communication, the IP communication
line employed in the terminal-to-terminal connection control.
can be separated from the communication line used in the'voice
communication. While the telephone administration server
contains the CIC administration table, the telephone
administration server can record the transmission source
telephone number; the destiﬁation telephone number, the
starting time instant of the telephone communicetion, and the
end time instant thereof. Theoperationadmihistraﬁ;on&erver
inquiries-the telephene adminisfration server so as to acquire
the transmission source telephone number, the destination
telephone number, the'starting time instant of the telephone

communication and the end time instant thereof, which may'be
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~used in the charging operation.

Furthermore, in this embodiment, the above-mentioned IP
encapsulation and reverse-capsulation by the network node
.apparatus can be repladed to the ;imple encapsulation which
forms an internal packet by adding a simple header to an
external IP packet and the simple reverse-capsulation which
removes the _sir'nple_ header from the internal packet,

respectively.

11l. 11TH EMBODIMENT IN WHICH TELEPHONE TRANSFER IS CARRIED -

QUT FROM PUBLIC TELEPHONE NETWORK: |
<<{PREPARATION>>

Referring now to FIG. 198, an 1l1l-th embodiment of the

present invention will be 'described. A telephone set 520 owhs
a telephone number "03-5414-8510", and is connected via a
telephone line 517 to an exchanger 513. A communication line
524-1 is used to connect én exchanger 514-1 to a Qateway 521-1.
An interface is an "NNI" containing a common signal line and
a telephone communication line. A signalling _unit defined by -
the common line signal system is fransmitted on the common
signai line. A signal station code "#1234" which is ’
discriminatable on the side of the public switched telephone
network and a gateway logic name "GW5211" to be publiq are
applied to the gateway 521-1. The subscriber exchangers 513

and 511 in advance store pairs of the gateway logic name
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"GW5211" and the signal station code "#1234". ' A communication
line 524-2 is used to connect an exchanger 514-2 to a gateway
521-2, and an interface is a UNI. A telephone number "03-
1.111-222-2" is applied to a terminal on the side o.f the gateway |
521-2 of the_communicafion line.
<<PREPARATION-0? NNI LINE CALL RECEPTION TRANSFER))>

An owner of the telephone set 520 separates.the telephone
set 520 from the telephone ling 517, and connects the telephone
- set to a communication line 528 connected to a media router
527 as a telephone set 530. A telephone number of the telephoné
set 530 is "03-5414-8510". A user 532 of the telephone set
520 notifies to an acceptance 533 of the public switched
telephone network, such a fact that the_teléphone set 520 is
positionally switched to the position of the telephone set
530(Step HO1l of FIG. 199). The acceptance 533 notifies a
changed content_ via the communication line 534 to the exchangerl
513(Step HO2). The exchanger 513 converts the gateway logic
name #GW5211# into the signal station code "#1234" by using
the stored information and causes a transfer pfocessing unit 
516 thereof to store thereinto a set of the telephone number
"03-5414-8510" and the signal station code "#1234" of the
' trénsfef-destination"gateway 521-1(Step HO03).
<<{NNI LINE CALL RECEPTION TRANSFER)>)>

When a telephone call is issued from the telephone set

510 having the telephone number "047-325-3897" to the
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destination telephone number "03-5414-8510"(Step HOS), the
exchanger 511 accepts this telephone call(Step HO06). Next,
the exchanger 511 executes such a procedure that a telephone
call is issued from the exchanger 511 via the communication
line 512 to another exch_angef 513 so as to call the teiephon_e
set 520(Step HO8). The exchanger 513 finds out both the
telephone number “03-5414-,8510." and the signal station code
"#1234" of the transfer destination gateway 521-1, which are
previdusly stored in the transfer processingunit 516 (Step H09),
and then notifies the acquired signal station code "#1234" to
the exchanger 51:1(..Step H10). The exchanger 511 produces a
signalling unit containing the destination telepholne number
"03-5414-8510" of the transfer destination at a message portion
thereof,‘_ and transmits the signalling unit to a destination
of the signal station code "#1234" as the address of the
received gateway. Then, the signalling unit is reached via
the exchanger 514-1(Step H11) and the communication line 524-1
to the gateway 521-1(Step H12). Thereafter, this signalling
unit is tranémitted fria a router 525-1, a telephone |
administration server 525(Step H15), a connection control line
524-5, a router 525-2, 'a.connection control line 524-%4, and
a network node apbaratus 523-2(Step H16), and furthermore, a
communication li.ne 526, and then is reached to a media router
527(Step H17). 1In the caée that the media router 527 transmits

a notification of a telephone call acceptance with respect to
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the telephone connectioﬁ request along a diregtion opposite
to the above-explained direction, the notification of the
telephone call acceptance is reached via a network node
apparatus 523-2(Step H21) and further a telephdne
- administration server 525(Step H22) to the gateway 521-1(Step
H23). The telephone call acceptance is notified via the
exchanger 514-1(Step H25) to the exchanger 511(Step H26).
Ngxt, when the media router 527 calls the telephone set
530 having the telephone number "03-5414-8510" vi_a the

'cqmmunication line 528(Step H28), the notification of the

calling operation is sent to the' telephone set 510 along a '

direction opposite to the above-explained direction, ﬁamely
via the media router 527, the network node apparatus 523-2,
the connection control line 524-4, the telephbne

administration server 525, the gateway 521-1, the exchanger
_514-1. and the exchanger 511 to the_ call-issuing telephone set
51-.0('Steps H30 to H37). When the user of the telephone set 530
~ takes up the handset(off hook) . the telephone set 530 notifies
a response notification to the media router 527(Step H40).
Subsequently, similar to the above—ex-plained operation, the
response notification is notified via the media router 527,
the netﬁork node apparatus 523-2, fhe connection control line
524-4, the telephone administration server 525, the gateway
521-1, the exchanger 514-1, the exchanger 511 to the telephone

set 510(Steps H41l to H47).
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The above-explain_ed connection control data which is
transmitted/received as the above Steps H11l, H12, H15 so as
" to connect the telephone call will be referred'to as an "IAM
messagé" ; and the connection control data used among the Steps
H23, H25, H26 will be called as an ACM message; and the
connection control data used among the Steps H33, H35, H36 will
be called as a CPG message; and furthermore, the connection
control data used among the Steps H43, H45, H46 will be called
as an ANM meséage. In the telephone cali connection phase,
tﬁé above-explained message (IAM, ACM, CPG, ANM) do not pass
through the network node apparatus 523-1. In other words, it
is so featured that the above-explained messages are diredtly
transmitted/received between the gateway 521-1 and the
telephone administration server 525.

As previously explained, the communication connection
procedure -betwee_n the telephone set 510 and the telephone set
530 can be completed, so that the voice(speech) communication
can be established between the telephone set 510 and the
telephone set 530. It should be noted that the voice
transmitted from the telephone set 510 is reached via the
exchanger 511, the exchanger 514-1, and the communicatidn line
524-1 to the gateway 521-1. 1In this gateway 521-1, the analog
"voice is converted into digitalized voice. The digitalized
voice is reached to the network node apparatus 523-1, .the

communication line 524-3, the router 525-2, the -commuhication
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line 524-6 for the voice communication, the network node
appafatus 523-1 and the media router 527. The media router
527 converts the reached digital voice into an analog voice
signél which is delivered to the telephone set 530. Also, the
speech transmitted from the telephone set 530 is transferred .
via a communication path along a reverse direction with respect
to t_he abo_ve-ex_plained communication path to the telephone set
510.

When a telephone commun_ication is ended, a telephone call
release is sent from the telephone set 510 to the exchanger
511(Step H50), and is then notified via the exchanger 514-
1(Stép H51) to the gateway 521-1(Step 353) . The notification
of the call release completion is sent out from the gateway
521-1 to the exchanger 511(Steps H54 and H55).

Next, the gateway-521-1 sends out the telephone call
release which is acquired in the above-explained procedure via
the IP tr&nsfer network 522 _to the telephone set 530(Steps H61
to H64). The notification of the call release completion is
returned from the media router 527 to the gateway 521-1(Step
H65 to H67). The reason why the call release can be done along
the reverse direction, namely from the telephone set 530 to
the public switched tel.ephone network 515 is already explained
in other embodiments. The connection control data_for the
telephone call release defined at the Steps H51, H53, H61 will

be referred to as an "REL message", whereas the connection
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control data defined at the Steps ﬁ67 . H57, H55 will be referred
to as an "RLC" message.

While the‘process operations defined £from the Steps HO1l
to HO3 are not carried out, the owner 532 of the telephone set
520 notifies such a notice via the communication line 517 to
the exchanger 513, and thereafter may switch the telephone_set
520 to the position(the IP transfer network of which entrance
is the gateway "GW5211") of the telephone set 530(Step HO1lX
of FIG. 199). The notice implies that the telephone set 520
having the telephone number of "03-5414-8510" is switched to
the position of the telephone set_530. Next, the exchanger
513 conﬁerts the gateway logic name ‘GW5211".into the signal
station code “#1234" by using the stored information and may
'employ such.a method that the set of the telephone number
"03-5414-8510" and the signal station code "#1234" of the
transfer destination gateway 521-1 is saved in the tranéfer
processing unit 516(Step HO03X). |

| With execution of the above-explained process operation,
the description of the telephone call'reception transfer
operation via the NNI line is accomplished. Next, a
description will be made of a teléphone ca_ll reception transfer
operation based upon UNI. |
<<.PRE_PARATION.OF UNI LINE TELEPHONE CALL RECEPTION TRANSFER>>
Referring now to FIG. 198 and FIG. 200, the UNI .line

telephone call reception transfer is described. An owner of
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the telephone set 520 separates the telephon_e set 520 from the
telephone line 517, and connects the telephone set to a
communication line 528 as a telephone set 530. A telephone
number of the telephone set 530 is "03-5414-8510". The user
532 of the telephone sét 520 notifies to the acceptance 533
of the public switchéd telephone network, such a fact that the
telephone set 520 is positionally'switched to the position of
the telephone set 530(Step HOl). The acceptance 533 notifies
a changed content via the communication line 534 to the
-exchang,er 513(Step HO02). The exchanger' 513 causes a transfer
processing unit 516 thereof to store thereintd a set of the
telephone number "03-5414-8510" and a telephone number
"03-1111-2222" which is applied to the termination unit on the
side of the transfer destination gateway 521-2 of the
communication 524-2(Step H03-2).
<<UNI LINE TELEPHONE CALL RECEPTION TRANSFER)>)>

In this case, there is such a different point that while
a exchanger 514-2 is employed instead of the exchanger 514-1,
a gateway 521-2 may be employed instead of the gateway 521-1.
Due to this reason, the control procedure of the |
terminal-to-terminal communication control between the
exchanger 514-2 and the gateway 521-2 is realized by executing
'new procesé.operations defined from a Step H12-2 and a Step
Hi3-2, as will be explained.

When a telephone call is issued from the telephone set
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510 having the telephone number "047-325-3897" to the

destination telephone number "03-5414-8510"(Step H05-2), the
exchanger 511 receives the telephone call(Step H06-2). . Next;
the exchanger 511 issues a telephone call to the tel.ephone set
520 via the communication line 512 to the exchanger 513(Step
H08-2). The exchan;qer 513 finds eut both the telephone number
"03-5414-8510" previously stored in the transfer pfocessing

unit 516 and the telephone number "03-1111-2222" applied to

the termination unit of the input line 524-2 of the transfer

destination gatewey 521-2(Step H03-2), and then notifies the
acquired telephone number "03-1111-2222" to the exdhanger
511(Step H10-2). The exchanger 511 produces a final unit
containing the above-explained transfer destination telephone
number "03-5414-8510", and then, transmits the signallingunit,
while the received telephone number "03-1111-2222" of the input
line of the gateway 521-2. Then, the signallingunit is reached
to the exchanger 514-2(Step Hil-2) . When a telephone -
connection request (SETUP) contained in the signalling unit is
transmitted .via the communication line 524-2 to the gateway
521—2(S1ﬁep H12-2), the gateway 521-2 notifies to the exchanger
514-2, such a fact that the telephone call connection request
of the Step H12-2 -15 accepted(Step H12-3). Furthermore, the
notification ‘is reached via the telephone administration saver
525(Step H15~-2), the router 525-2, the connection control line

524-4, the network node apparatus 523-2(Step H16-2), and the

313



communication line 526 to the media router 527(Step H17-2).
" When the ﬁedia router 527 transmits a notification of:

a telephone call acceptance with respect to the telephone
‘connection reéuest along a direction opposite to the
above-described direction, the notification of the teléphone
call reception is reached via the network node apparatus
523-2(Step H21-2), the network node apparatus 523-1(Step
H23-2) to the gateway 52;-2(Step H24-2). The gatéway 521-
2 sends the telephone call acceptance via fhe_exchanger"
514-2(Step H25-2) to the exchanger 511(Step H26-2).

Néxt, when the media router 527 calls the teléphone set
530 having the telephone number "03-5414-8510" via the
communication line 528(Stép H2852), the notification of the
dalling opefation is sent to the telephone set 510 along a
diréction opposite to the above-explained direction, namely
via the media router 527(Step H30-2), the network node
apparatus 523-2(Step H31-2), the telephone administration
server525(StepH32—2),thenetworknodeapparatus(StepH33-2),
thegateway521-2(StepH34-2),theexchahger514-2(StepH35-2),.
andtheexchanger511(StepH36-2)tothécall-issuingtelephoné
set 510(Step H37-2). .

ﬁhen the user 6f the télephone set 530 takes ué the
handset (off hook), the telephone set 530 notifies a rééponse
notification to the media router 527(Step H40-2).

Subsequently, similar to the above-explained operation, the
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response notification is notified via the media router 527,
the network node apparatus 523-2, the telephone administration
server525,thenetworknodeapparatus523-1,thegateway521-2,
the exchangers and 514-2 and 511 to the telephone set 510(Steps .
H41-1 to H47-2). In the telephone call éonnection'phase, the
message is transmitted/ received via the network node apparatus
523-1 for the connection phase established between the gateway
521-2 and the telephone administration server 525.

As previously expiained,.the communication connection
- procedure can be completed between the telephone set 510.and
the telephone set 530, so that the voice communication can be
established between the telephone set 510 and the telephone
set 530. .
<<COMMUNICATION PHASE AND RELEASE PHASE)>)

' Bofh a telephone communication phase and a .release phase
are similar to those.of the above-explained case as to the NNI
1iné-call.reception transfer operation, but own the following
different point that while the exchanger.514-2 is employed
instead of the exchanger 514-1, the gateway 521-2 is used
instead of the gateway 521-1(Steps H50-2 to H53-2, H54-2 to
H55-2, H60-2 to H63-2, H65-2 to H68-2). ’

- {<ANOTHER EMBODIMENT OF CALL RECEPTION TRANSFER VIA UNI)>> -
A 'descr'iption is made with reference to FIG. 198 and FIG.
201. The owner of the telephone set 520 disconnects the

telephone set 520 from the telephone l_ine 517, and connects
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the telephone set to the communication‘linq connected to the
media router 527 as the telephone set 530. The preparation
is similar to the above-explained preparation for the UNI line
call reception transfer of the above embodiment.
<<UNI LINE CALL RECEPTION TRANSFER>>

In this embodiment,_ the UNI line call reception transfer
operation is featured by that both the exchanger 511 and the
exchanger 514-2 transmit/receive a connection controlling
message via a exchanger 513, which is ekplained as follows:

Whén a telephone call is issued form the telephone set
510 having the teiephone number "047-325-3897" to the
destination telephone number "03-5414-8510" (Step HO05-3), the
exchanger 511 accepts the telephone call(Step H06-3). Next,
the exchanger 511 executes such a procedure that a telephone
call is issued from the exchanger 511 via the communication
line 512 to another exchanger 513 so as to call the telephone
set 520(Step HO8-3). The exchanger 513 finds out both the
telephone number "03-5414-8510" which is previously stored in
the transfer processing unit 516., and also the telephone number
"03-1111-2222" which is applied to the termination unit of the
input1ine524-2ofthetransferdestihationgatewaySZl-?(Step
H09-3). Subsequently, .the exchanger 511 produces a signalling
unit containing the destihation telephone number "03;5414-
8510“ofthetransferdestination,andtransmitsthesignalling

unit, while the telephone number "03-1111-2222" of the input
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line of the gateway 521-2 is used as the destination. Thg
signailing unit is reached to the exchanger 514-2(Step H11-3).
When the telephone connection request(SE’i'UP) contained in the
signalling unit is sent via-the communication line 524-2 to
the gateway 521-2(Step H12-3), the gateway 521-2 notifies the
acceptance of the telephone call connection request of the
previous Steps H12-3 to the exchanger 514-2(Step H13-3).
Furthermore, the signallingunit is transmit'ted via the nétwork
node apparatus 523-1(Step H14-3), a router 525-2, a telephone
administration server.525(Step H15-3), a connection control
'line 524-4, the router 525-2, and a network node apparatus
523-;2(Step H.16-3) , and furthermore, a communication line 526,
and thén is reached to a media router 527(Step H17-3).

In the case that the media fouter 527 transmits a

notification of a telephohe call acceptance with reépéct to

the telephone connection requést along a direction opposite

to the above-explained direction, the notification of the
-telephone call acceptance is reached via the network node
apparatus 523.-2(Step H21-3) and a telephone administration
server 525(Step H22-3), and the network node apparatus
523-1(Step H23-3) to the gateway 521-2(Step H24-3). “The
gateway 521-2 notifies the telephone call acceptance via the
exchanger 514-2(Step H25-3) and the exchanger 513(Step H26-3)
to the exchanger 511(Step H27-3).

Next, when the media router 527 calls the telephone set
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530 having the. telephone number "03-5414-8510" via the
communication line 528(Step H28-3), the notification of the
calling operation is sent to the telephone set 510 along a
direction oppositei to the.above-explained direction, namely
via the media router 527(Step H30-3), the network node
apparatus 523-2(Step H31-3), the telephone administration
server 525(Step H3é-3) , the network node apparatus 523-1(Step
H33-3), the gateway 521-2(Step H34-3), the exchanger 514-_
2(Step H35-3) and the exchanger 513(Step H36-3), and also the
exchanger 511 to the Call-issuing telephone set 510(Step H38-3). .
When the user of the telephone set 530 takes up the handset( of £
hook), the telephone set 530 notifies a response notification
to the media ro.u_ter 527(Step H40-3). Subsequently, similar
to the above-explained eperatio'n', thi_é response notification
is notified via the media router 527, the network node apparatus
523-2 the telephone administration server 525 . the network node
apparetus 523-1, the gateway 521-1, the exchange_r 514-2, the
exchanger 513, the exchanger 511 to the telephone set 510(Steps
H41-3 to H48-3).

While the above-explaihed process operations are carried
out, the communication connection procedure between the
telephone set 510 and the telephone set 530 is completed.
<{COMMUNICATION PHASE AND RELEASE PHASE)>)> |

Both a communication phase and_ a release phase are

similar to those of the above-explained UNI line call reception
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transfer operation, but owns a different point that the
exchanger 511 and the exchanger 514-2 transmit/receive the
connection calling message via the exchanger 513.

Based upon the above-expléined principle idea,  the
analog telephone set 510 connected to the public switched
. telephone network 515 can establish the terminal-to-terminal
communication with respect to the analog telephone set 530
which is connected to the media router 527 having:. the telephone
number "03-5414-8510" used in the public switched telephone
network via the IP traaner network 522. As previously
explained in another emﬁqdiment, the media router may be
installed inside the LAN. Due to this reason, while the
telephone set having the telephone number "03-5414-8510"
employed in the public swit.ched telephone network is connected
to the media router inside the LAN, the terminéi-to-terminél
communication can be established £from the analog telephone set
510.-connected to the public switched telephone network 515 via
the IP transfer network 522 to thé analog telephone set having

the telephone number "03-5414-8510" provided inside the LAN. _

IS PERFORMED FROM PUBLIC TELEPHONE NETWORK :
<<PREPARATION)>>
In FIG. 202, reference numeral 540 shows an IP transfer

network, reference numerals 541 to 545 show network node
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apparatus, reference numerals 546-1 to 546-5 represent relay
apparatus(router), reference numerals 550 and 554 indicate
"gateway containing line information", and reference numerals
515, 552, 553 show gateways. These network node apparatus,
relay apparatus, and gateways are directly connected via
communication lines having each IP packet transfer functions
to each other, or are indirectly connected via the relay
apparatus to each other. Reference numerals 555 to'556
indicate public switched telephone networks(PSTN), reference
numerals.557 to 566 are exchangers, reference numerals 570 to
573 are telephone sets, reference numerals 597 and 598 show
telephone sets, reference aumerals 576 to 578 show
communication lines having network/network interface(NNI);
reference-nuﬁerals 580 to 581 indicate communication lines
havingusernetworkinterfaces(UNi),aﬂdreferencenumera1583
represeats a communication line having an IP paeket transfer
function. Reference numerais 584 and 585 indicate IP tr—ansfer
_network input line tables, and reference numerals 586 to 590
.show IP transfer network output line tables. Reference
numeral 591 shows a media router. Reéference numerals 593 to
594 indicate telephone ﬁu;nber servers which are connected via
a commﬁnication line to either the router 546-1 or the reuter
546-3.

The signal station code to discriminate from public

switched telephone network side and the IP address to
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discriminate from IP ‘transfer network side_ are respectively
applied to the gateways 550 'an'd 554 to be connected with the
NNI communication line

This embodiment is such an example that a communication
enterprise identification code "00XY" is applied 1;0 the gateway
550 containing the line information, and a communication
enterprise :Ldenf:ification code “OOW" is applied to the gateway
554 containing the line information. A signal station code
"#2222" is applied to the gateway 55i, and a te.lephone number
"03-4444-4000" is applied to an inlet of the communication line
508 of the gateway 552. The telephone number servers 593 to
. 594 owns such a function that when a telephone number is
indicated, an IP address of a gateway having the telephone
number, or an. IP address of a media router(MR) having the
telephone number is responded. The IP transfer network output
line tables 586 to 590 contain IP address information
corresponding to all of the telephone numbers owned by the
gateways and the media routers. A telephone numbér_of the
‘telephone set 570 is "03-1111-2222", a telephone numberl of the
telephone set 571 is "06-3333-4444", and a telephone number
of the telephone set 572 is "092-555-6666". A telephone humber
of the telephone set 597 is "07-3333-4444", and a telephoné
number of the telephone set 598 is "093-555-6666". These
telephone sets are connected via the commﬁnicat:l.on, lines to

the exchanger of either the public switched telephone network
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555 or 5?6. The telephone set.573 owns a telephone number of
- "045-777-8888", and 15 connected to the media router 591 via
the communication linei

FiG. 203 represents a content (example) of the IP transfer '
networkinput1inetéble584,andalsoshowsthefollowingfact.
That is, in the case of a record on a first row, a segment of
a gateway is "NNI", and aiso a signal station code of the gateway
is “#2222“7 The gateway is used to connect a communication
line to such a telephone set that a range of a destination
télephone number is defined from l'06-0(.)00-0000" to "06-
9999-9999". In this case, the gateway becomes 551. In the
case of a fifth row, a similar condition is set. Also, in the
~case of a record on a second row, a segment of a gateway is
"UNI". The gateway is used to connect a communication line
to such a telephone sét that a range of a destinat‘ion telephone
number is defined from "092-0000-0000" to “092;9999-9999“.
The telephone numbers connected t§ the gateway are. present
within a range defined from "03-4444-4000" to "03-4444-4099".
In this case, the Qateway becomes 552. Both a record on a third
row énd a recofd on a fourth row are similar conditions. A
content of the IP transfer network input line table 585 -cohtélins
a similar content to that of the IP transfer network input line
table 584.

FIG. 204 shows a content(example) of the IP transfer

network output line table 586. In the case of a record on a
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first row, the table 586 shows such a fact that either a
gateway(GW) or a media router(MR) is connected to an IP transfer
network, and an IP address of the gateway, or the media router
is "10.240.240.1" to “10.240.240.255". The gateway, or the
media router is employed so as to connect a communication l;i.ne
to a telephone set whose destination telephone number range
is defined from "06-0000-0000" to "06-9999-9999". A record
~on a second row is a similar content. Contents of the IP
transfer network output line fables'587 to 590 contain same
sorts of informatioﬁ owned by the IP transfer network oﬁtput
line table 586.
<<NO.1-COMMUNICATION CéNNECTION CONTROL BETWEEN TELEPHONE
SETS>> |

FIG. 202.shows an example in which a telephone connection
is made from the telephone set 570 having a telephone number
of "03-1111-2222f as a transmission source to the telephone

set 571 having a telephone number of "06-3333-4444" as a

destination. In FIG. 205, reference numeral 590-1 shows a

telephone connection made :I.nsidé the public switched telephone
network 555, reference nﬁmeral 590-2 indicates a telephone
connection made inside the IP transfer network 540, dnd

reference numeral 590-3 represents a telephone connection made
inside the public switched telephone network 556. Referring
now to FIG. 205 and FIG 206, the telephone connections will

be described.
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When the telephone set 570 dials "00XY_-06-3333-4444" to
make a telephone call(Step JO1 of FIG. 205), the exchanger 557
confirms-t.he telephone call(Step J02). While the éxchanger
557 employs the communication entérprise identification code
"00XY" contained in the dialed 1nformati§n, the exc_:hanger 557
finds out such a exchanger 558 which is connected to the gateway
550 containing the line information to which "00XY" is applied.
Then, the exchanger 557 transmits to the egchanger 558,. both
the transmission source telephone numbers "03-1111-2222" and
”QOXY-06-3333-4444", which are acquired durihg the dialing
operation(Step J03). Then, t;he exchanger 558 transmits both
the transmission source telephone number “03-1111-2222" and
the destination _telephone'number "06-3333-4444" to the gateway
550 containing the line 1nformai:ion(Step J04). Referring to
the IP transfer network input line table 584 within the gateway
550 containing the liné information, the gateway 550 containing
the line information owns the NNI interface, while the
teiephohe number of the destination telephone set is used as
a parameter, namely access information to such a gateway for
connecting a4 communication 1ine to the telephone set whose
destination telephone set is "06-3333-4444".  Also, the
gateway 550 kndws such a fact that a signal st.ation code of
a gateway functioning as a signal station is "#2222", and
returns to the exchanger 558(Step JO05). Next,' the exchanger

558 seeks a exchanger which is connected to such a gateway whose
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signal station code is “#2222" , namely £inds _oui: the exchanger
559 in this case, and transfers to the exchanger 559, such
information containing thé-signal station code "#2222"
functioning as the access information to the gateway and
acquired-in the above procedﬁre, the transmission source
telephoné number "03-1111-2222", and the destination
telephone number "06-3333-4444"(Step J06).

The excha#ger 559 transfers the transmission source ;
telephone number "03-1111-2222", the destination telephone
number “06-3333-4444" to the gateway'551 whose signai station
code is "#2222" via the NNI communication line 557(Step J07).
The gateway 551 produces an IP packet containing both the
transmission source telephone number "03-1111-2222" and the
destination telephone number "06-3333-4444", whibn are
acquired in the above-described procedure. A transmission
sqﬁrce Ip addregs of the IP packet 1s equal to an IP address
applied to the gateway 551(namely, gateway 551 knows own IP
ad_.dréss) , and a destination IP address of the IP packet is eqﬁal
to an IP address of a communication counter party to which a
communication line 1is connected, namely, the IP address
"10.240.240.1" of the gateway 554 in this case. Whilt the
telephone number of the destination telephdne set is employed
as a parameter from the IP transfer network output line table
586 (FIG. 264) provided inside the gateway 551, one of the IP

addresses "10.240.240.1" corresponding'to the'destination
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telephone number "06-3333-4444". Instead of the above-
explained fiﬁding procedure that the gateway 551 £inds out the
IP address of the gateway 554, the gafeway 551 may transmit
an "inquiry IP packet" to thé telephone number server 593, and
thereafter may receive a response from the telephone number
server 593 to employ the response(optional procedure). The
inquiry IP packet is .to inguire an IP address of a gateway used
to be connected to the telephone set having the destination
telephone number "06-3333-4444".

-Among the above-explained functions of the exchangers,
‘at the Step "J04" and the Step "J05", a message pf a common
circuit signal system/transaction function unit 'of a telephone
switching network may be employed.

The IP packet prdduced in the above-described manner is
seﬁt out from the gateway 551 via the router 546-1 and.the
telephone administration server 549-1(Step JQB), via the
router 546-1, the router 546-5, and fhe telephone -
administrafion server 549-5(Step'J09), via'the router 546-
5, and the gatgway 554(Step J10), and also via the NNI
communication line 578 to the exchanger 562(Step J11). The
above-described IP pécket contains the transmission SOufce
i:elephone number "03-1111-2222" and the destination teleﬁhone
number "06-3333-4444".

Subsequently, a call setting request which contains the

transmission source telephone nﬁmber "03~-1111-2222" and the
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destination telephone number "06-3333-4444"_ is transferred to
the exchanger 561(Step J12). The exchanger 561 which receives
the call setting request returns a confirmation nbtification

of the call setting request to the eztchanger 557(Step J14 to

Step J20). Next, when the exchanger 561 calls the telephone

set 571(Step J13) and the telephone set 571 returns a calling
operation to the exchanger 561(Step J22), the exchanger 561
not:l.fi_gs the calling operation of the destinétion telephone
set 571 to the transmission sourde telephone set 570(Step J23
to Step J30). When the teiephone set 571 is taken up (off hook),
such an IP packet indicative of a teleph_onel communication
conunencement is notified to the transmission sourcé telephone
s‘ef 570(Step J32 to Step J40), so that the telephone |
communication is commenced. |

As previously described, the procedure of the
terminal-to-termina;. communication connection control
established between the telephone set 570 and the telephone
set 571 is accomplished, so that the telephone communication
can be carried out between the telephone set 570 and the
telephone set 571.

When the telephone communication is ended, a teltphone
call release notification is transmitted to the exchanger
557(Step J42 of FIG. 206); and then, a call release completion
notification is returned frdm the exchanger 557 to the

telephone set 570(Step J43). Subsequently, releasing of the
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communication connection is performed in _such.a manner that
the call release notification and the call release completion
notification are sequentially transmitted/received ambng the
exchanger 557, the exchanger 559, the gateway 551, the
telephone administration server 549-1, the telephone
administration server 549-5, the gateway 554, the exchanger
5'6'2,: the exchanger 561 and the teiephone set 571(Steps J44 to
J59). .

'The control data which are transmitted/received by the
exchangers and the telephone adm_:i_.nisiration server at the steps
~ correspond to the cpnnection control messages of the common
line signals. -Eor insténce, the Steps J09, J17, J26, J36, J50
and J51 correspond to the IAM message, the ACM message, the
CPG xiiessage. the ANM message, the REL message and the RLC |
message.

The above-explained "No.l-Communication Connection
Control between Telephone Sets"™ will how be summarized as
follows: That is, this control method corresponds to such a
communication control method between two telephone sets, in
which while the IP transfer netwofk is used as the relay petwork,
 the IP transfer network is connected to the public switched
telephone'network. The transmission source telephone set
issues the telephone call by employing the transmission source
telephone number, the communication enterprise identification

code". and the destination telephone number. In the IP transfer
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network-sided gateway specified by the communication
enterprise code, the transmission source telephone set.'
acquires the signal station code of the input gateway used to
be connected to the IP transfer network with reference to "input
line table provided inside IP transfer network". In the input
gateway, while using the destination telephone number as the
parameter, the transmission source telephone set acquires the
IP address of the output gateway used to.connect the
communication line from the IP transfer network to the publie
switchedtelephonenetworkwithreferenceto"outputlinetable
providedoutsideIPtzansfernetwork“withinthisinputgatew&y.
Then, the transmission source telephone set transfers the IP
packet containing the tranemission source telephone number an(i
the destination telephone number to the output gateway toward
the acquired IP address. IN the output gateway, the telephone
call is issued to the public switched telephone network based
upon beth the transmission source telephone number and the
destination telephone number contained in the received IP
.packet, and is transferred via the exchanger to the destination
‘telephone set. | |

As the.another'control.method, "output line information
provided inside7IP transfer network" is inquired to the
telephone number eerver, and then, the telephone number server
responds. The "input line information provided inside IP

transfer network"” corresponds to the signal station code of
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the gateway having the NNI communication line outside the IP
transfer network. The "output line information provided
outside IP transfer network" corresponds to the IP address to
the gateway having the NNI' communication line outside the IP
transfer network.
<<N0.2-COWUNICATION CONNECTION CONTROL BETWEEN TELEPHONE
SETS>>

Referring now to FIG. 207 and FIG. 208, a communication

- connection control No. 2 will be described.

This is _silch an example that a telephohe connection is

made from the transmission source telephone set 570 having the
telephone number Of "03-1111-2222" to the destination
telephone set 572 having the 'telephone number of "092-555-
6666". When the teleph_one set 570 dials "00XY-092-555-6666"
to request a telephone connection(Step KOl of FIG. 207), thé
exchanger 557 sends a response(Step K02). While the'exchanger
557 employs the-communication enterprise identification code
"00XY" contained in the dialed infdrmation, the exchange_r 557
findé out such a exchanger 558 which is connected to the gateway
550 containing the line information to which "00XY" is applied.
'i'hen . the exchanger 557 transmits to the exchanger 558, both
the transmission source telephone numbers "03-1111-2222" and
"00XY-092-555-6666", which are acquired during the dialing
. operation(Step K03).

Then, the exchanger 558 transmits both the transmissi.on
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source telephone number 03-1111-2222" and the destination
telephone number "092-555-6666" to the gateway 550 containing
the line information(Step K04). Réferring to the IP transfer
network input iine table 584 within the gateway 550 containing
the line information, the gateway 550 containing the line .
information finds out one telephone number "03-4444-4000" as
access.information, and then notifies the féund telephone
number to the exchanger 558(Step KO5). This access
information is used for the gateway for connecting the
commuﬁidationlline to such a telephone set whose destination
telephone number is "092-555-6666". Next, the exchanger 558
seeks such an exchanger connected to the gateway telephone
number "03-4444-4000", namely, finds out the exchanger 560 in
this case. Then, the exchanger 558' transfers to the exchanger
560, such information containing the telephone number "03- .
4444-4000" functioning as the access information to the gateway
and acquired in the above procedure, the transmission source
telephone number "03-1111-2222", and the destination
telephone number "092-555-6660". Tile exchanger 560 transfers
both the transmission.spurce telephone number "03-1111-2222"
and the destination telephone number "092-555-6666" via the
UNI communication lihe 580 to the gateway 552 to which the
telephone number "03-4444-4000" is applied(Step KO07). The
gateway 552 reports to the exchanger 560, such a fact that these

two telephone numbers are received(Step K08).
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Upon receipt of the above-explained_information, the
ga.lt.eway 552 retrieves the IP transfer ﬁetwork output line table
587 of FIG. 204, and also acquires an IP address of a gateway
functioning as a communication counter_party-uéed to connect
a communication line, namely the IP address "10.240.241.1" of
the gateway 553 in this case, while the destination telephone
number "092-555-6666" is used as a parameter. The gateway 552
produces an IP packet containing both the transmission source
telephone number "03-1111-2222" and the destination telephone
number “092-555-6666", which.are acquired in the above-
described procedure. A fransmission source IP address of the
produced IP packet is equai to an IP address applied to the
gateway 552(namely, gateway 552 knows own IP address), and a
destination IP address of the IP packet is equal to the acquired
IP address “10.240.240.1" of the gateway 553 in this case.

It should be noted that in the above-explained procedure
in which the gateway 552 £inds out the IP address of the gateway
553, the gateway 552 may send an "inguiry IP packet" to the
telephone number server 594(Step kKl of FIG. 207), and the
inquiry IP packet inquires the value of the IP address of the
gateway 553 by indicating the destination telephone fiumber
"692-555-6666" . Then, the gateway 552 may receive a response
from the telephone nﬁmber server 594(Step KK2 6f FIG. 207).
Alternatively,whiletheconteﬁtofthetelephonennmberserver.

594 is previously transferred to the intei‘nal' unit of the
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gateway 552, the gateway 552 may use the ftansferre@ content
as the IP transfer network output line table(note that the Steps
KK1 and KK2 are optional steps).

Next, the IP packet which is formed and then is sent out
from fhe gateway 552 is reached via the network node apparatus
543, the router 546-2 and the telephoné management server
549-2(Step K09), via the router 546-3, the router 546-4 and
the telephone administration server 549-4(Step K10), and via
the network node apparatus 545 to the gateway 553(Step K11).
Next, the gateway 553 notifies such information wvia the UNI
cbmmunication 1iné 581 tp the exchanger 563(Step K12). The
'information contains the transmission source telephone number
"03-1111-2222" and the destination'telephone number "092-
555-6666". The exchanger 563 returns such a facf that these
two telephone numbers are received to the gateway 553(Step
K13).

The exchanger 563 transfers a call setti_ng request which
contains the transmission source telephone number "03- - |
1111-2222" and the destination telephone number "092-555-

6666" to tﬁé ekchanger 564(Step K14). The exchanger 564
returns such a fact thaf the above-explained cal setting
request is r'eceived to the exchanger 557 (Step K16 to Step K22).
Next, the exchanger 564 calls the telephone set 572(Step K15),
and the telephone set 572 notifies the calling operation to

the exchanger 564 (Step K24). The exchanger 564 notifies the

333



calling operation of the destination telephone set 572 to the
transmission source telephone set'570(Step K25 to Step K32).
When the telephone set 572 is taken up(off hook)(Step K33),
such a notification indicative of a teléphone communication
commericement is notified to the‘transmission'source telephone
set 570(Step K35 to Step K42), so that the telephone
commuﬁication is commenced.

As previously described, the procedure of the
terminal-to-terminal communication connection control
established between thé telephoﬁe_set 570 and the telephone
set 572 is accomplished, so that the telephone communication
can be carried out between the telephone set 570 and the
telephone set 572.

When the telephone communication is ended, a telephone
cali release notification is transmitted from the telephone
set 570 to the'exchanger 557(Step K44 of'FIG, 208), and then,
a call release completion nbtific&tion is returned_from the
exchanger 557 to the telephone set 570(Step K45). Since the
call release is nétified and the call release completion is
notifiéd, the connection between the telephone set 570 and the
exchanger 557 is released. Subsequently, releasing of the
communication connection is performed in such a manner that
the call release notification and the call release completion
notification are sequentially transmitted/received among the

exchanger 557, the exchanger 560, the gateway 552, the
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telephone administration server 549-2, the telephone
administration server 549-4, the gateway 553, the exchanger
563, the exchanger 564 and the telephone set 572(Steps K46 to
Ké6l).

The above-explained "No.2-Communication Connecfion
Control between Telephone Sets" ﬁvill now be summarized. That
is, this control method is such a terminal-to-terminal
comunication connection control method in which the telephone
c_:onimuhicatioﬁ is made from one telephone set connected to the
public switched télephone network via the IP transfer network
to another telephone set connected to the public switched
felephone network. The second connection control methbd is
similar to the above-explained fist connection contro.'_l. method.
A major different point is given as follows. The "input liné
information.provided inside IP transfer network"™ corresponds
to the telephone number of the gateway having the UNI
communication line outside the IP transfer network. The
"output line information provided outside IP transfer network"”
corresponds to the IP address to the gateway having the UNI
communication line outside the IP transfer network.
<<{NO.3-COMMUNICATION __CQNNECTION CONTROL BET—WEEN TELEPHONE
SETS>>

This is such an example that a telephone connection is
made from the transmission source telephone set 570 having the

telephone number of "03-1111-2222" to the destination
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telephbne set 598 having the telephone number of "093-555-
- 6666".

In this example, when the telephone set 570 dials

"00XY-093-555-6666" so as to request a telephone connection -

 and also the exchanger 558 issues a request to the gateway 550
containing the line information, the IP transfer network input
line table 584 is employed in the.gateway 556. The exchanger
558 acquires a signal statiop code "#2222" és the access

information to the gateway used to connect the communication
line to the'telephone set whose destination telephone number

. is "093-555-6666". In this case, the exchanger 559 is

connected to the gateway 551 via the NNI communication line

577.
- Next, the gateway 551 inquires either the IP transfer

network output l1ine table 586 or the telephone number server

593, which is provided inside the gateway 551 so as to acquire_

the IP address of the gateway 553 used to connect the
communication line to such a telephone set whose destination
telephone number is "093-555-6666", and then foms an IP packet
containing both the transmission source telephone number
"03-1111-2222" and the destination telephone number "093-
555-6666". This formed IP packet is sent out from the gateway
551, and then is reached via tﬁe router 546-1, the telephone
management server 549-1, the router 546-1, the router 546-

5, the telephone management server 549-5, the router 546-5,
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and the network node apparatﬁs 545 to the gateway 553.

Subseéuentlj, terminal-to-terminal connection
information is reached via thé exchanger 563 and the exchanger
566 to thé telephone set 598, so that the terminal-to-terminal
communication connection control between the telephone set 570
and the telephone set 598 1s completed. The terminal-to-
terminal connection information contains both the
transmission source telephone number "03-1111-2222" and the
destination telephone number "093-555-6666", which are
acquired from.the IP pécket.

As previouslyldescribed, this third connection control
'method'is similar to the above-explained first connection
control method. A major different point is given as follows.
The "input line infofmation provided inside IP transfer
network" corresponds to the signal station code of the gateway
having the NNI communication line outside the IP transfer
network. The “outbut line information provided outside IP
transfer network" corresponds to the IP address to the gateway
‘having the UNI communication line outside the IP transfer
network. |
<<NO.4-COMMUNICATION CONNECTION CONTROL BETWEEN TELEPHONE
SETS>>

' This is such an example that a telephone connection is
made from the transmission source telephone set 570 having the

telephone number of "03-1111-2222" to the ‘destination
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telephone set 597 having the telephone number of "07-3333-
4444". | |

In this example, when the telephone set 570 dials
"00XY-07-3333-4444" so as to request'a telephone connection
and also the exchanger 558 issues a request to the gateway 550
contain_ing the line information, the IP transfer network input
line table 584 is employed in the gateway 550. The exchanger
_ 558 acquires the telephone number "03-4444-4000" as the access
information to the gateway used to connect the comﬁunication
line to the telephone set whose'destination telephone'number
is "07-3333-4444". .Next, the gateway 552 inquires either the
IP transfer network output line table 587 or the télephone
number server 594, which is provided inside the gateway 552
so as to acquire the IP address of the gateway 554 used to connect
the communication line to such a telephone set whose
destination telephqne number is "07-3333-4444", and then forms
an IP packet containing both the transmission source telephone
number l'03--11l11-2222“'and the destination telephone number
“07-3333—4444“. This formed IP packet is'éent out from the
gatev(ray 552, and then is reached via the network node apparatus
543, the router 546-2, the telephone administration dgerver
549-2, the router 546-2, the router 546-1, the router 546-
-5, the telephone.administration server 549-5 and the router
546-5 to the gateway 554.

Subsequently, terminal-to-terminal connection
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information is reached via the exchanger 562 and the exchanger
565 to the telephone set 597, so that the terminal-to-terminal
communication cﬁnnection control between the telephone set 570
and the telephone set 597 is completed. . The termihal-to-
terminal connection information contains both the
.transmission source telephone number "03-1111-2222" and the
destination telephone number "07-3333-4444", which are
acquired from the IP packet.

As previously described, this fourth connection control
method is similar to the above explained first connection
control method. A major different point is given as follows.
The "input line information provided inside IP transfer
network" corresponds to the telephone nﬁmber of the gateway
having the UNI communication line outside the IP transfer
network. The "output line information provided outside IP
transfer network” correéponds tp the IP address to the gateway
having the NNI communicdtion line outside the IP transfer
netwo;k.
<<NO.5-CQMMUNICATION CONNECTION CONTROL BETWEEN TELEPHONE
SETS>> |

This is such an example that a telephone connection is
made from a transmission source telephone set 570 having a
telephone number of "03-1111-2222" to a telephone sét 573(note
that telephone number .of the telephone ié "045-777-8888")

connected to the media router 591.
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e e,

When the telephone set 570 dials "00XY-045-777-8888" to
réquest a telephone connection(Step L0l of FIG. 209), the
exchanger 557 responds the telephone call(Step L02). While
the exchanger 557 employs the communication enterprise
identification code "OOXY'? contained in the dialed information,
the excﬁanger 557 f£inds out such a exchanger 558 which is
connected to the gateway 550 containing the line information
to which "00XY" is applied. Then, the exchanger 557 transmits
to the exchanger 558, both' the transmission source telephone
numbers "03-1111-2222" and "00XY-045-777-8888", which are
acquired during the dialing opération(Step LO03).

The exchanger 558 transmits both the transmission source
telephone number "03-1111-2222" and the destination telephone
number "045-777-8888" to the gateway '550 containing the line
information(Step L04). Refefri_ng to the IP transfer network
inpt;t line table 584, the gateway 550 finds out one telephone
number "03-4444-4000" as access inforxﬁation, and then notifies

the found telephone number to the exchanger 558 (Step L05). The

- access information is used for the gateway for connecting the

communication line to such a telephone set whose destination
telephone number is "045-777-8888". Next, the exchanger 558
seeks such an exchanger connected to the gateway telephone
number "03-4444-4000". Then, the exchanger 558 transfers to
the exchanger 560, such information containing the teléphone

number "03-4444-4000" acquired in the above procedure, the
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transmission sourée telephone number "03-1111-2222", and the
destination teleﬁhone-number "045-777-8888"(Step L06). -The
exchanger 560 transfers both the transmission source telephone
number “03-1111-2222“ and the destination telephone number
“045-777-8888" via the communication line 580 to the gateway
552 to which the telephone'number'"03-4444-4000" is
applied(Step L07). The gateway 552 returns such a fact that
this gateway receives at least two telephone numbers to the
exchanger 560(Step L08).

Next, the gateway 552 produces an IP packét contéining
both the transmission source telephone number "03-1111-2222"
and the destination telephone number "045-777-8888", which are
acquired by. the above-explained communication control. A
transmission source IP a&dress of thé IP packet is equal to
an IP address applied to the gateway 552(namely, gateway 552
knows own IP address), and a destination IP address of the IP
packet is equal to an IP address of a communication counter
party to which a communication line is connected, namely, the

IP address "10.241.1.1" of the media router 591 in this case.

‘The destination telephone number "045-777-8888" is found out

as a parameter from the IP transfer network output lin€ table
587.

The IP packet of telephone call connection request
produced in the_above-describéd manner is sent dut from the

gateway552viathenetwdrknodeapparatus543,therouter546-2

341




and the' telephone administration server 549-2, via the router
546-2, the router 546-3 and the telephone administration server
549-3 via the router 546-3, and the network node apparatus 544
to the media router(Stéps L10 to L16). The media router 591
" returns the reception of the telephohe call connection request
to the exchanger 557(Step L20 tolStep L25). Furthermore, the
media router 591 calls the telephone sets 573(Step L18). When
the telephone set sends a response(Step L27), the media router
591 notifies the-transmi.ssion source telepﬁone set 570 that
it is calling i:elephone set(Step L29 to Step L35). When the
telephone set 573 is taken up(off hook)(Step L36), a response
indicative of a telephone communication commencement is

notified to the transmission source teiephone set 570(Step L38
to Step L44), so that the telephone- communication is commenced.

As previously described, .the procedure of the
terminal-to-terminal communication connection control
established between the telephone. set 570 and the .telephbné
set 573 is accomplished, so théf the telephone communication
can be carried out betWéen the telephone set 570 and the |
telephone set 573.

When the telephone communication is ended, a teléphone
call release notification is transmitted from the telephone
set 570 to the exchanger 557(Step L45), and then, a call release
- completion notification is returned from the exchanger 557 to

the telephone set 570(Step L46). Both the notification of the
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call release and.the notification of the.qall release
completion are issued, so that the connection between the
telephone set 570 and the exchanger 557 is released.
Subsequently, releasing of.the communication connection is
performed in su.ch a manner that the c_all release notification
and the call release completion notification are seq;.lentially
transmitted/received among the exchanger 557, the exchanger
560, the gateway 552, 1_:_he telephone administration server 549-3,
the telephone admin:l.stratién server 549-3, the media router
'591 and the telephone set 573(Steps L47 to L60).

The above-described "No.5-Communication Connection
Control between Telephone Sets™ is similar to the breviously
explained "No.l-Communication .Connection Control between
Telephone Sets", and then, own thé following major comparison
point: That is, a telephone connection destinatioh corresponds
to such a telephone set connected to a media router.
<<NO.6-COMMUNICATION CONNECTION CONTROL BETWEEN TELEPHONE
SETS>. |

Referring now to FIG. 210, this sixth communication
. connection control betweeri telephone sets will be explained.
Reference nume_ral 550-1 and 554-1 show gateways, reférence
numeral 540-1 indicates an IP transfer network, and reference
‘numeral 1000 indicates an "input line information server”.
The same reference numerals shown in FIG. 202 will be employed

as those for denoting the same, or similar apparatus, telephone
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sets, public switched telephone networks and other apparatus
of fhis control method. This embodiment is featured by that
insteéd of the gateway 550 containing the line
information(shown in FIG. 202), the input line information
‘server 1000 containing the IP tfansfer network input line table
584 is employed. Also, instead of the Steps J04 and J05 shown
in FIG. 205, both a Step J04x and a JO5x of FIG. 211 are employéd.

_ A communication enterprise identification code "00XY"
dicriminatable from thé public switched telephone network 555
and the signal station code to discriminate ffom the public
switched telephone network 555 are applied to the input line
information server 1000. FIG. 211 shows an example in which
a teiephone connection is made from the telephone set 570 having
a telephone number of "03-1111-2222" as a transmission source
to the telephone set 571 having a telephone number of "06-
3333 -4444" as a destinétion, which will be explained as follows
with reference to FIG. 211.

When the telephope set 570 dials ”OOXY-06-3333-4444“.to

make a telephone call(Step JO1 of FIG. 211), the exchanger 557
confirms the telephone call(Step J02). While the exchanger.
557 employs the communication enterprise identificatioh code
"00XY" contained in the dialed information, the exchanger 557
finds out such a exchanger 558 which is connected i:o the input
line information server 1000 to which "00XY" is applied. Then,

the exchanger 557 transmits to the exchanger 558, both the
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transmission source teléphohe'numbers *"03-1111-2222" and
"002!-06-3333-4444'. which acquired during the dialing
operation(Step J03).' Then, the exchanger 558 transmits both
the transmission source:telephone‘number "03-1111-2222" apd
the destination telephone numbef "06-3333-4444" to the input
line information server 1000(Step J04x). Referring to the IP
transfer network input line table 584 within the input line
information server_looo, the gateway owns the NNI interface,
while the telephone number of the destination telephone set
is uséd as a parameter, namely access information to such a
gafeway for connecting a communication line to the telephone
set whose destination telephone set is "06-3333-4444". Also
the input line information server 1000 knows such a fact that
a signal station code of a gateway functioning as a signal
station is "#2222", and returns to the exchahger 558(Step
JOo5x).

Subsequently, since the process operations defined by
the Steps J06 to J40 are carried out, the terminal-to-terminal
communication connection control procedure between the
‘telephone set 570 and the telephone set 571 is carried out,
so that the telephone communication can be made betweén.the
telephone set 570 and the telephone set 571. Similarly, the |
telephone set 570 can execute the terminal-to-terminal
communication connection control procedure with respect to the

telephlione sets 572, 597, 598 and 573.
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{<ONE EMBODIMENT OF NETWORK NODE APPARATUS_))

Referring now to FIG. 212, a description will be made
of a network node apparatus employed in the above-described
terminal-to-terminal communication connection control
| method.

Reference numeral 540-1 is an IP transfer network,
reference nﬁmefcals 543-1 to 545-1 represents network .node
apparatus, reference numerals 552-1 and 554-1 show ggteways,
and also reference numerals 547-1 and 548-1 indicate relay
apparatus, which are connected is communication lines to each
other. An IP address "a" is applied to the gateway 552-1, and
an IP addréss "b" is applied to the gateway 554-1. Furthermore,

an IP address "x" is applied to a joint point between the network

node apparatus 543-1 and a communication line provided on the

side of the gateway 552-1, and an IP address y" is applied td
a joint point between the network node apparatus 545-1 and a

communication line provided on the side of the gateway 554-1.

Referring numeral 543-1T shows an address administration table

for holding the four sets of IP addresses "a", "b", "x" and .

"y". Reference numeral 543-1T shows an address administration
table for holding the four sets of IP addresses "a", "y", "y"
~and "x".

As to an IP packet PCK-1 which is transmitted from the
gateway 552-1 to the gateway 554-1, a transmission source IP

address thereof is "a", and a destination IP address thereof
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is "b". When the IP packet PCK-1 is readh_ed i:o the network
node apparatus 543-1, the address management tables 543-1T is
dons'ide‘red. In this embodiment, since the three sets of front
IP addresses "a", "b", "x" among the. i_n.tlernal information "a",
"b", "x", "y" are made colincident with the three IP addresses
contained in the IP packet PCK-1, another IP packet "y"
contained inside the address administration table 543-1 and
an IP capsulation operation for applying an IP header is carried
out, so that a new IP packet PCK-2 is formed. The IP packet
PCK-2 is transmit:ted from--thelnetwork node apparatus 543-1 to
a communication line, and then, is reached via the routers 547-1
and 548-1 to the netwofk node apparatus 545-1. In this network
node apparatus 545-1, an inverse-capsulation operation is
| carried out so as to remove the IP header which has been applied
by the above-explaine_d IP capsulation operation. As a result,
an IP packet PCK-3 is restored, and then is sent via the
communication line to the gateway 554-1. The address
administration table 545-1T is used so as to transmit the IP
packef along a direction opposite to the above-explained
direction.

Both tﬁe network node apparatus 543-1 and 545-1 own such
a function capable of executing both as IP capsulation
operation and an inverse-capsulation operation, and hold '
therein address administration tables for this purpose. The

IP addresses of the gateways are featured to be registered/held
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in the address administration tables of the network node
apparatus 543-1 and 545-1.
<<ANOTHER EMBODIMENT OF NETWORK NODE APPARATUS>)>

Referring now to FIG.'213,.a description will be made
of network node apparatus 543-2 and 545-2 employed in the
above-described terminal-to-terminal comhunication
connection control method, according to another embodiment.

Reference numeral 540-2 is an IP transfer network,
reference numerals 543-2 and 545-2 represent network node
apparatus, reference numerals 552-2 and 554-2 show gateways,
and also reference numerals 547-2 and 548-2 indicate relay
- apparatus, which are connected via communication lines to each
other. An IP address "a" is applied to the gateway 552-2, and
an IP address "b" is applied to the gateway 554-2. Reference
numeral 543-2T shows an address administration table for
holding the above-described IP addresses "a", and reference
numeral 545-2T shows an address administration table for
-holding the above-described IP addresses "b".

As to an IP packet PCK-1l1l which is transmitted from the
gateway 552-2 to the gateway 554-2, a transmission source IP
address thereof is "a", and a destination IP address thereof
is "b". When the IP packet PCK-11 is reached to the network
hode.apparatus 543-2, the address administration table 543-2T
is considered. In this embodiment, since "a" of the internal

information is made coincident with the transmission source
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IP address contained in the IP packet PCK-11l, it can be
understood that the IP packet PCK-1l1l is transferred into the
IP transfer network 540. Next, the IP packet PCK-11 may be
di;:'ectly 6hanged into an IP packet PCK-12. The IP packet PCK-;lz
is sent from the network node apparatus 543-2 to the
communication line, and then is reached via the routers 547-2
.and 548-2 to the network node apparatus 545-2. In this case,
since the destinafion IP address.“b" of the IP packet PCK-
12 is recorded, in tﬁe address administration table 545-2T,
the IP packet PCK-IZ is directly sent as an IP packet PCK-
13 via the communication line to the gateway 554-2. Both the
network node apparatus 543-2 and 545-2 may confirm such a
permission that the IP packet is accepted within the IP transfer
network 540-2. Otherwise, both the network node apparatus
543-2 and 545-2 may confirm that the IP address "b“.is present
outside the IP transfer_network 540-2. The IP addresses of
the gatgways are featured to be registered/held into the
address administration tables employed in the network node
apparatus 543-2 and 545-2.

 The above-explained functions 6f'the network node
apparatus are summarized as followé: ?hat is,'in thid
embodiment, there are two different types of the netw&rk.node
apparétus. When the IP packet is accepted from the external
-unit of the IP transfer network into the internal unit of the

IP transfer network, one network node apparatus executes the
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IP c_apsulation operation to newly apply fhe_ IP header to the.
_re'ceived IP packet, and another network node apparatus does
not execute the IP capsulation operation. The IP addresse-s
of the gateways ai:e registered/held in the address

administration tables of the network node apparatus.

SWITCHED TELEPHONE NETWORK:

A description is made of a method for controlling . a
telephone-to-telephone communication connection, in which a
communication signal is transmitted via an IP transfer network
and a public switched telephone network(PSTN), while a control
communication line is separated from a voice(speech)
communication line.

In FIG. 214, reference numeral 1500 shows an IP transfer
network,. reference numeral 1501 represents a public switched
telephone network, reference numeral 1502 shows a gateway
equipped .with a capsulation function, reference numeral 1503
represents Ia relay gateway, reference numerals 1508 and 1520
indicate telephone sets, reference numeral 1518 denotes 4 relay
exchanger, reference numeral 1519 shows a subscriber exchanger,
reference numeral 1505 represents a coﬁtrol communication line
by the common line signal system, and reference numeral 1506

indicates a voice(speech) communication line. Also,
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reference numeral 1507 indicates a control IP communication
line, and reference numeral 1509 shows a voice IP communication
line. Also, reference numerals 1544 and 1547 show network npde
appai:atus, reference numerals 15;70.indicate_s a pilot telephone
server, reference numeral 1571 shows a telephone
administration server, referencé ﬁumeral 1572 represents a
telephone number server, reference numeral 1573 shows .;-.1 table
administration server, and reference numerals 1521, 1522, 1523,
1524 indicate routers. Further, reference numeral 1513 shows
- arelaycontrol unit(ST?) . and reference numeral 1516 indicates
a voice control unit.

A portion of inte:ﬁhal resources(namely, apparatus and
servers) of the IP transfer n_etwork. shown in FIG. 214 may be
made in correspondence with a portion of the internal resources
of the IP transfer network shown in FIG 145 or FIG. 187. That
is, a t_elephone set 1508, a media ;‘outér 1560, a n_etwork node
apparatus 1544, a pilot telephone server 1570, a telephone
administration server 1571, a telephone number server 1572,
a table administration server 1573, a network node apparatus
1547 correspond to the telephone set 1208, the media router
1201, the network’node apparatus 1244, the pilot teléphone
server .1270, .the felephone administration server 1271, the
telephone number .sefver 1272, the table administration server
1273 and the network node apparatus 1247, respectively.

<<FUNCTION OF RELAY CONTROL UNIT>)
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In the present invention, a point provided in the common
line signal system is expressed by a signal station, and a point
code is represented by a "signal station address”". The relay
contrbl unit 1513 in the relay gateway 1503 is equal to a reiay
signal stétion(STP) of a common line signal system, as viewed
form the public switched telephone network 1501, and a signal
station.addréss "PC-3" is applied to the relay signal station.
The relay_control unit 1513 manages a signal station address
administration table 1527(refer to FIG. 225). The relay
éontrol unit 1513 retrieves the signal station address
administration table, and then can acquire a signal station
address of a exchanger employed in the public telephone network
1501. The relay control unit 1513 determines a producing rule
as same as the rule of the public switched telephone network
1501. The producing rule is to produce a line number “CIC-n"
written in a signalling unit which is transmitted to an NNI
communicatiop line 1505, and is to produce a signal link .
selection "SLS-n". |

The relay control unit 1513 is assigned an IP address

"GW03"” and converts various sorts of messages(namely, IAM,
ACM, CPG, ANM, REL, RLC etc.) of telephone call controls stored
in an IP packet transmitted.from»thehcontrol IP communication
line 1507 into various sorts of messages(namely, IAM, ACM, CPG,
ANM, REL, RLC etc.) stored in a signalling unit by the common

signal line system, and then, transmits these converted
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messages to the control communication line 1505. Also, the
relay control unit 1513 owns such a function having an qpposite
sense. That is, various sorts of telephone call control, which
are.sfbréd in the signalling unit sent from the control
communication line 1505 are converted i;it'o niessages stored in
the IP packet, and then, the converted message is transmitted
to the control IP communicétion line 1507.

The IP a_ddress "GW03" and the signai station code "PC-3"
assigned to the relay control unit 1513 are also IP address
and signal station code assigned tb the relay control unit 1503.
<<FUNCTION OF VOICE CONTROIL UNIT)>)>

The voice control unit converts vqice stored in an IP
packet transmitted from the voice IP communication line 1509
into a voice pack_et, .and then transmits the volce frame to the
voice communication line 1506. The volce frame is adapted to
such a fo:mat of a frame which can be transferred within the
public switched telephone network 1501, for instance, primary
group interface(PRI, 23B+D) of the ISDN. Also, the voice
control uﬁit 1516 owns a function opposite to the above-
explained function. That is, the voice control unit 1516
converts a voice frame sent from the voice communication line
1506 of the public switchedﬁtelephone network 1501 into an IP
frame format, and then transmits the converted IP frame to the
voice IP cbmmunication line 1509. The voice confrol.unit has

an IP address used to transmit/receive a voice IP frame. The
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IP address i1s employed so as to set a_media path connection
table.
<{TELEPHONE NUMBER SERVER))>

Wﬁen.a telephone number is inquired to. the telephone
mimb_er server 1572, this telephone number server 1572 responds
an IP address which 1s used to communicate a telephone set
having the inquired telephone number. In such a case that a
telephone communication destinatien correspond to a relay
gateway, the telephone number server 1572 responds a value of
an IP address applied to the relay gateway. In such a case
that a telepﬁone communication destination corresponds to a
gateway equipped with a capsulation function, the telephone
number server 1572 responds to an IP address of a media router
connected to a destination of the gateway.
<<CONNECTION PHASE)>>

This 1$ such an'example that a telephone communication
is made'from the telephone set 1508 to the telephone set 1520.
In this embodiment, an IP address "EA81" of the pilot telephone
server 1570 is opened to the user of the IP transfer network
1500, and the media router 1560 holds the IP address "EA81“..
When the handset of the telephone set 1508 is taken ‘up, a
telephone call signal is transferred;to the media router
1560(Step NO1 of FIG. 215), and the media router 1560 eonfirms
telephone calling operation(Step N02). Next, the media router

1560 produces such an IP packet 1530(refer to FIG. 216), and
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then, transmits the IP packet 1530 to the network node apparatus
1544 (Step N0O3), where a transmission source IP address is an
IP addresé "EA1" of the media router 1560, and é destination
IP address is an external IP address “EABi“-of the pilot |
telephone server 1570. ;I'he IP packet 1530 contains a telephone
number "TN-1" of the telephone set 1508 functioning as a
transmission source, a telephone number "TN-2" of the telephone
set 1520 functioning as a destination, a UDP port number "5006",
and additional information "Info-2", which are embloyed in
order to.allowlthe telephone sét 1508 functioning as the
transmission source to transmit the telephone voice. A
payload portion of the IP packet 1530 is a UDP packet, both
the transmission source and the destination port number of
which are equal to "5060".

The network node apparatus 1544 inputs the external IP
_packet 1530, and applies the IP capsulation operation(as
previously explained in other embodiments) so as to form an
_internal Ip packet 1531 (refer to FIG. 217), and then transmits
the IP packet 1531 to the pilot telephone server 1570 whose
internal IP address is equal to "IA81"(Step N0O4). Upon receipt
of the IP packet 1531, the pilot telephone server 1570 prdoduces
such an IP packet 1532-1(refer to FIG. 218) in which the IP
addresses "EAl, IAl, EA81, IA81" contained in the IP packet
1531 are included in a payload portion thereof. Then, the pilot

telephone server 1570 sends the IP packet 1532-1 to the
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telephone administration server 1571(Step NO5). 1In this case,
the pilot telephone server 1570 uses the previously held IP
address "IA91" of the telgphohe admin:l.;stration servér 1571.
<KFORMING OF CIC ADMINISTRATION TABLE>)>

The telephone administration server 1571 receives the
IP packet 1532-1 and writes the below-mentioned items into a

record of a CIC administration table managed by the telephone

administration server 1571, namely, the IP address "IA91" of

the telephone administration server 1571, the procedure

segment "IAM", the transmission source telephone number "TN-1",

the destination telephone number "TN-2", both the external IP

address "EAl1l" and the internal IP address "IA1" of the media
router 1560, the voice communication port number "5006_"
provided in the IP packet 1532-1, both the extérnal IP address
"EA81" and the internal IP address "IA81" of the pilot telephone
server 1570, the write time'instant(year, months, day, hour,
_minu.te, ‘second) "St-2"(see CIC administration table 1571-1 of
FIG. 219). |

Next, the telephone administration server 1571 indicates
an IP packet 1532-2(refer to FIG. 220) for inquiring the
‘"destination telephone number "TN-2" to the telephone humber
1572(Step NO6). Thé telephoné number server 1572 stores an
IP éddress "GW0o3" in.tolan IP packet 1532-3(refer to FIG. 221)
and responds this IP packet(Step NO7). The IP addr_ess "GWOo3"

is related to apparatus and the like which are connected to
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the -'telephorie set 1520. It should be noted that the apparatus
and the like which are connected to the telephone set 1520
consfitute the relay control unit 1513 in the relay gateway
1503 in this example.

<<ADMINISTRATION OF LINE NUMBER)>>

The telephone administration server 1571 adds the IP
address "GW03" of the relay control unit 1513 acquired from
the telephone number server 1572 into the CIC administration
| table 1571-1(refer to FIG. 219). Further, thé telephone
administration server 1571 determines a CIC number "CIC-2"
based upon the rule det_ermined by the telephone administration
server 1571 with'respgct to a set of the IP address_ "IA91" of
the telephone administration server 1571 and the IP address
“GW63“ of the relay control unit 1513, and then writes the CIC
number "CIC-2" into the CIC administration table. The
condition is indicated in a record of a CIC administration table
1571-2(refer to FIG. 222).

Next, the telephone administration server 1571 pfoduces
an IP packet 1534(refer to FIG. 223)(IAM packet) from the IP
packet 1532-1(refer to FIG. 218) with réference to the CIC
administration table 1571-2(refer to FIG. 222), and then
transmits the IP packet 1534 to the relay control unit 1513(Step
N09). In this case, a destination IP address o-f the IP pécket
1534 corresponds to the IP address "GWO3" of the relay control

unit 1513.
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<<OPERATION OF RELAY CONTROL UNIT>$
~Upon receipt of the IP packet 1534 (refer to FIG.

223) (Step NO9), the relay control unit 1513 derives from the
IP. packet 1534, the transmission soui'ce IP addi'ess "IA91", thé
destination iP address "GW03", the 1line number "CIC-Z“, the
procedure segment "IAM", the transmission source telephone
number. "TN-1", the destination telephone number "TN-2", both
.the external IP address "EAl" and. the internal IP address "IAL"
of the media router 1560, the voice comuniéation port number
“5006“; both thé external IP address "EA81" and tlie internal
IP address "IA81" of the pilot telephone server 1570. The relay
control unit 1513 writes/records the derived items as a record
of a cic administration table 1513-1(refer to FIG. 224) managed
by the relay contro'i unit 1513 in combination with a time
instant "St-3".

Further, the relay control unit 1513 retrieves a signal
station address administration table 1527(refer to FIG. 225),
indicates the telephone number "TN-2" of the destination
telephonehl_szo, and acquires a signal station address "PC-
19" of the._exchangér 1519 for ﬁlanaging the telepho.ne set 1520.
Furthermore, the relay control unit 1513 determines both a CIC
number "CIC--3"Iand a signal link selection ."SLS-3" based upon
such a rule which is previously defined with respect to the
public switched telephone network 1501. The'relay control

unit 1513 writes the signal station address "PC-3" of the relay
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control unit 1513, the acquired "PC-19", the signal link
selection "SLS-3", and the line number “CiC-3" as a new record
of the address connection table 1525 in combination with amedia
path idehtifierh "MP-7". BAs a result, this address connection
table becomes a table 1525-1(refer t;o FIG. 226).
Subsequently, the relay control unit 1513 produces a
signalling unit 1535 which contains the signal station address
"PC-3", the acquired "PC-19", the line number "CIC-3", the
signal 1link seiection "SL.S-3", the message "IAM" required from
the IP packet 1534, and. the parameter "Para-2"(refer to FIG.
227), and then transmits tﬁis signalling unit 1535 to the

control communication line 1505(Step N10).

<<COOPERATION BETWEEN RELAY CONTROL UNIT AND VOICE CONTROL

UNIT>>

The relay control unit 1513 notifies the media .péth
identifier "MP-7", internal IP address "IAl" for
encapsulation(Step 1513-1 in FIG. 228), the external IP address

"EAl1l" of the media router 1560, and the voice communication

_ port number "5006" via the information line 1515 to the voice:

control unit .1516. The voice control unit 1516 writes the
notified i.nformation as a record of the media path connéection
table 1528, and then repoi‘ts the completion of the ﬂotified
information writing operation(Step 1516-1). The media path
identifier is used to discriminate voice communication path

for telephone call. A record of a media path connection table
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1528-1(refer to FIG. 231) ;ndicates such information before
the writing operation, and a media path connection table
1528-2(refer to FIG. 232) indicates a written result. It
should be noted that the voice control unit 1516 détermines
a logic communication line used to transmit voice data from
the voice control unit 1516 to the voice communication line
1506, and writes a logic communication line identifier
"CH1" (namely, transmission channel indicated by Channel-S)
thereof as a record of the media path connection table 152-8-2.
<<OPERATION OF SWITCHING NETWORK ANb ACM MESSAGE>>

The exchénger 1518 receives the signailing unit 1535 via
the .cohtrol communication line 1505(Step N10), and thereafter
transfers the signalling unit 1535 to the exchanger 1519(Step
N11). The exchanger 1519 receives the signalling unit 1535,
and confirms as to whether or not the destination telephone
"TN-2" contained in the signalling unit 1535 can be received.
If the telephone call can be received, then the exchanger 1519
notifies a telephone reception notification to the telephone
set 1520(Step N12). Furthermore, the telephone set 1520
produces such a signalling unit 1538-i(refer to FIG. 235) for
notifying the reception .of the signalling unit 1535 and réturns
the signalling.unit 1538-1. The signalling unit is reached
via the exchanger 1518{Step N13) to the relay control unit
1513(Step N14). The relay'control unit 1513 acquires address

information used to produce an IP packet based upon label
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information of the received signalling unit 1538-1, and then
produces an IP packet 1551(ACM message, refer to FIG. 236) and
further sends the IP packet 1551 to the telephone
administration server 1571(Step'N15).

The telephone administration server 1571 derives both
the line number "CIC-2" and the procedure segment "ACM" from
the received IP packet 1551, and investigates the CIC |
administration table 1571-2(refer to FIG. 222) held by the
telephone administration server 1571 so as to £ind out such
a record indicative of the own IP address "IA91", the IP address
"GWO3" of the communicat:l.on cbunter party, and the line number
"CIC-2". Then, the.teleéhone administration server 1571
rewrites a procedure segment column of the relevant record of
the CIC administration table 1571-2 into the abovefexplainéd
procedure segment "ACM"f Next, the telephone adﬁinistration
server 1571 p::_'oduces an iP packet which indicates that the ACM
message is received, and nofifie§ the IP packet to the media
router 1560(Steps N17, N18, N19).
<KMEDIA PATH CONNECTION TABLE>)>

After the process operation of the Step N10 has been
completed, the relay control unit 1513 adds the medid path
'.identifier "MP-7" to the'voice control unit 1516. Then, when
the relay control unit 1513 requests both an IP address and
a port number(Step 1513-2 in FIG. 228), the voice control unit

1516 answers the internal IP address "IAl" for capsulation,
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the transmission so'urcé IP address "EA3" of the I_P packet and
the port number "5008" of the UDP packet to the relay control
unit 1513(Step 1516-2), which are formed and sent to the voice
communication line 1509 employed in the IP transfer network
1500 .by the voice control unit. It should also be noted that
the voice control unit 1516 secures a logic voice communication
line for receiving voice data from the exchanger 1518, and
deteﬁhines an identifier "CH.-_Z“(reception channel indica_i_:ed
by Channel-R) to reco:;d this identifier in the f:ec_ord of the
media path connection table 1528-3(refer to FIG. 233).

The relay control unit 1513 receives the internal IP
address of the voice control unit 1516, the transmission source
IP address "EA3" and the port number "5008" of the UDP packet
provided in the speech control unit from the voide control unit
1516, and writes this internal IP address into the CIC
management ta_.ble 1513-1(refer to FIG. 224). The resultant
content is indicated in the CIC administration table 1513-
2(refer to FIG. 234). In this table, the address of the
telephone proxy server is nét contained. The voice contro;
.u'nit 15i6 previously holds '.one, or more interna; IP address
of the vice control unit 1516, while one of these internal IP
addresses is used as the above-explained internal IP address
"IA3".
<<TRANSMISSION OF CPG MESSAGE)>>

When the telephone set 1520 reports the telephone calling
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_ opération to the exchanger 1519(Step N20), the exchanger 1519
forms a signalling unit(CPG message) for notifying the
telephone calling operation and transmits the signalling unit
via the exchanger 1518(Step N21) to the relay control unit
1513(Step N22). The relay control unit 1513 acquires address
information used to an IP packet based upon the label
information of the received signélling unit with reference to
the address connection table 1525-1(refer to FIG. 226), and
produces a CPG message (FIG. 237) having an IP packet format.
The IP packet is sent to the telephone administration server
1571(Step N23). The telephone administration server 1571
notifies the notification of the telephone calling operation
via the me_dia router 1560 to the telephone set 1508 (Steps N25
to N28) . While the CPG message is férmed, the relay control
unit 1513 acquires the transmission source external IP address
"EA3", the interr_xal IP address "IA3", and the port number "5008"
of the UDP packet within the voice control unit 1516 from the
| CIC administration table 1513-2(refer to FIG. 234), and ‘then
writes these acquired data into a CPG message 1552. The
telephone administration server 1571 derives the external IP
address "EA3", the internal IP address "IA3", and thé port
number "5008" from the received CPG packet 1552, and may write
the derived data into the administration table 1571-2(refer
to FIG. 222).

<{TRANSMISSION OF ANM MESSAGE>)>
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Next, when the user of the telephone set 1520 responds
to the telephone calling operation(Step N30), the exchanger
1519.forms a signalling unit(ANM message) for notifying the
telephone responding operation and transmits the signalling
unit via the exchanger 1518 (Step N31) to the relay control unit
1513(Step N32). The relay control unit 1513 produces an ANM
message 1553 having an IP packet format{refer to FIG. 238) based
upon the J.abel :l.nformétion of the received signalling unit with
referenée to the address connection table 152-5.-1'( refer to FIG.
226). The IP packet 1553 is sent to the telephone
administration server 1571(Step N33). Then, the telephone
administration server 1571 notifiés the notification of the
telephone respbnse via the media router 1560 to the telephone
set 1508(Steps N35 to N38). In other words, an IP packet
1554 (FI1G.240) is sent from the telephone administration server
1571 to the pilot telephone server 1570(Step N35), and IP packet
1555(F1G. 241) is sent from the pilot telephone server 1570
to the network node apparatus 1544 (Step N36), and an IP packet
1556 (FIG. 242) is sent from the network node apparatus'1544
.to the media router 1560($tep N37). |

When the relay control unit 1513 produces the ANM message, |
the relay control unit 1513 acquires the transmission source
external IP address "EA3", the internal IP address fIA3“ 6f
the voice control unit 1516, aﬁd the port number "5008" of the

UD'P packet from the CIC administration table 1513-2(refer to
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- FIG. 234), and then writes these acquired data into an ANM
message 1553. The telephone administration server 1571
derives. the external IP address "EA3" . the internal IP address
"IA3", and the port number "5008" from the received responsé
packet 1553, and'may write the derived data into the
administration table 1571-2(refer to FIG. 222).

<<WRITE TIMING INTO CIC MANAGEMENT TABLE 1571>)

The timing at which the telephone administration server
1571'derives'the extefnal IP address "EA3", the internal IP
address "IA3", and the port number "5008" and then writes the
derived addresses into the Cic administration table 1571-2 is
carried out only at one of the process operations defined at
the step N23 where the CPG message is received and the step _
N33 where the ANM message 1is reéeived. |
<<{SETTING OF IP COMMUNICATION RECORD BY RELAY CONTROL UNIT)>>

The réiay control unit derives the IP addresses "EA3",
"EAl1", "IA3", "IAl" from the internal record of the CIC
administration table 1513-3(refer to FIG. 239) at the Step N33,.
and then transmits the derived IP addresses to the table
administration server 1576(Stép N41). The table
administration server 1576 sets the received IP addres’ses as
-IP communication records "EA3, EAl, IA3, IAL" of the adaress
administration table provided in the network node apparatus
-1547(Step N42). It should be understood that both the record

format of the address administration table and the address
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setting method to the record have already been explained in
" other embodiments.
<<SETTING OF IP COMMUNICATION RECORD BY TELEPHONE
ADMINISTRATION SERVER>)> |

Similarly, the telephone administration server 1571
derives the IP addresses "EAl", "EA3", "IAl", "IA3" from the
internal record of the CIC administration table 1513-3, and
then transmits the derived IP addresses to the table
édministration server 1573(Step N43). The table
adﬁinistration server 1573 sets the receiveﬁ IP addresses as
IP communication records "EAl, EA3, IAl, IA3" of the address
_administration table provided in the network node apparatus
1544(Step N44).
<<COMMUNICATION PHASE>)>

A telephonelcommunication established between the user
of the telephone set 1508 and the telephone set 1520 corresponds
to steps similar to those explained in other embodiménts. In
this telephone communication, both an IP communication re'cord
indicated in the address admini_s,tration table (namely, records
- of "EAl, EA3, IAl, IA3") of the network node apparatus 1544,
and an IP communication record indicated in an address
administration table(namely, records of "EA3, EAl, IA3,,IA1“)
of the network node apparatus 1547 are employed.

The voice(speech) signal of the telephone set 1508 is

digitalized, and the digitalized voice data is described on
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the payload of the IP packet 1561 (refer to FIG. 243). In this
case, both the destination address and the UDP port number,
which are acquired in the abo{re-expla:l.ned conhection phase are
employed. In other words, the transmission source address
corresponds to the IP address "EAl" of the media router 1560,
the destination address corresponds to the IP address "EA3"
of the voice control unit 1516 connected to the destination
telephone set 1520, "5006" is employed as the UDP port number
ﬁsed in the voice transmission by the media routéf, and also
"5008" is employed as the UDP port number used in the voice
transmission by the voice cohtrol unit 1516. The analog voice
is sent from the telephone set 1508, and the. analog voice is
digitalized to become a voice IP packet 1561 (refer to FIG. 243)
in the media router 1560, and then the voice IP packet 1561
is lsent to the network node apparatus 1544. 1In thié network
nod_e apparatus 1544, the d:l._g:l.tal voice data is capsulated to
become an IP packet 1562(refer to FIG. 244) by using the IP
communication records "EAl, EA3, IAl, IA3", and then, the IP
packet 1562 is reached via the voice IP communication line,
and the router 1524 to the network node apparatus 1547. The
netwdrk node apparatus 1547 inve‘r'se-dapsulates the internal
IP packetl 1562 by using the xabove-described IP comnuniéatior;.'
records "EA3, EAl, IA3, IAl" to produce an IP packét 1563 (refer
to FIG. 245). The IP packet 1563 into which the digitalized

voice is stored is reached to the voice control unit 1516. The
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voice control unit derives the transmission source IP address
"EAl", the transmission source port number "5006", the |
_ destination IP address “"EA3", and therdestination.port numbe:
"5008",. .which are cohfained in the IP packet 1563, and also
refers to the media path connection table 1528-3(FIG. 233).
While using amedia pai:h record equal to the transmission source
IP address "EAl", the transmission source port number "5006",
the destination IP address "EA3", and the destination port
number "5008", the digitalized voice contaihed in the IP packet
1563 is converted into a épeech(voice) frame.1564(FIG. 246)
having a format transferred to the voice communication line
1506. The speech frame 1564 is reached via the exchanger 1518
to the exchanger 1519, so that voice is outputted from the
telephone set 1520. The voice stored in the speech frame sent
from the telephone set 1520 is transferred along a direction
opposite to the above-explained direction to be reached to the
telephone set 1508. |
<<RELEASE PHASE)>>

When the user of the telephone set 1508 notifies the end
of the telephone communicafion(Step N50 of FIG. 215), the
notification is notified from the media router 1560 fo the
telephone administration server 1571(Steps N51 to N53). The
telgphone'administratibn server 1571 returns the release
completion to the media router 1560(Steps N64 to N66). Also,

the telephone administration server 1571 sends an IP packet
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1565(FIG. 247) for notifying the telephone call release to the
relay control unit 1513(Step N55). The relay control unit 1513
returns an IP packet .1566(FIG; 248) for notifying the releasé
completion to the telephone administration server 1571(Step
N62). The relay control unit 1513 sends a telephone call
release notification to the r'elay exchanger 1518(Step N56),
and then, the relay exchanger 1518 returns the release
completion to the relay control unit 1513(Step N61). The relay
cbrit'rol unit 1518 sends the teiephone call release nbtification
to the relay exchanger '1519( Step N57), and then; the relay
exchanger 1519 returns the release completion to the :elay
exchanger 1518(Step NGO). The exchanger 1519 s_ends a
telephone call cut-off signal to the telephone set 1520(Step
N58).
{<DELETION OF MEDIA PATH RECORD)>

At the Step N55, the relay control unit 1513 instructs
_the voice control unit 1516 to delete the record of the media
path of the media path connection table 1528-3(Step 1513-—3 of
FIG. 230). The voice .control unit 1516 repofts the record
deletion of this media path(Step 1516-3). The i:ecord may be
used in operation/record(optional process). ‘
<<DELETION OF IP COMMUNICATION RECORD AND CIC MANAGEMENT TABLE
RECORD> >

After_the Step N55, the telephone administra.tion server

1571 transmits the line number "CIC-2" written in the release
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'IP packet 1565 to the table administration server 1573(Step
N73) so as to delete the IP communication records "EAl, EA3,
IAl, IA3" corresponding to the line number "CIC-2" pfovided
in the network node apparatus 1544 (Step.:N74). Furthermore,
the telephone administration server 1571 deletes the record
of the telephoné set of the CIC administration table 1571-
2(refer to FIG. 222) managed by the telephone administration
server 1571. It should be noted that the telephone
administration server 1571 may employ the record in the
operation/record of the télephone call(optional process).

The relgy control unit 1513 transmits the line number
"CIC-2" written in the release IP padkét 1566 to the tabie
administration server 1576(Step N71) so as to de;ete the IP
communication records "EA3, EAl, IA3, IAl" provided in the
network node apparatus 1547(Step N72). Furthermofe, the relay
control unit 1513 deletes the recbrd of the telephone set of
the CIC administration table 1513-3(refer to FIG. 2:}9) managed
by the relay control unit 1513. It should be noted that the
relay control unit 1513 may employ this record in the
operation/record (optical process).

Next, the opefations of the 13-th embddiment will now
be summarized. | |

While the control IP communication line and the voice
IP communication line of the telephone are separated from each

other between the termination gateway equipped with the
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capsulation function and the relay gateway, the telephone

_ comnunicat;l.on can be established between the telephone set 1
and the telephone set 2 via the termination gateway equipped
with the capsulation function, fhe relay gateway, the NNI
interface communication line, and the public switched
telephone network. Both the telephone administration server
in the termination gateway equipped with the capsulation

function and the relay control unit in the relay gateway own

the individual CIC administration tables, and manage the line

numbers by using these indiv:l._dual CIC administration tables.
The relay control unit provided in the relay gateway conve#ts
the IP packet and the signailing unit by using the address
connection table which contains the address information of the
IP packet aﬁd the label ':Lnformation of | the signalling unit.
The relay control unit retrieves the signal station
address administration table, indicates the telephone number
of the destination telephone set, and acquires the signal
s_tation address of the exchahger for manéging this telephone
set. Also, the relay control unit determines the line number
énd the signal link selection based upon the rule previ;)usly
determined by the pubiic switched telephone network. ’
While using the media path_”connection table contained
in the voice control unit within the relay gat_:éway, fhe voice
control unit converts the IP packet which stores the digital

voice, and the voice signal which is transferred into the voice
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communicainn line of the NNI communication line. While using
the address connection table containing both the address
information of the IP packet and the label information of the
signallingunit,thevoicecontrolunitexecutesfheconversian
between the IP packet and the signalling unif. The voice
contfol unit owns the IP address used to transmit/receive the
voice IP packet, and then provides the IP address so és.to set
the media path connection table.

While using the media path connection table, the voice
control unit converts the IP packet which stores thé digital
voice, and the voice signai which is transferred into the voice
communication line of the NNI communication line. The voice
control unit secures the logic voice communication line which
is used in the reception, of the transmission from the éublic
switched telephone network, and determines the identifier
thereof.

The termination gateway equipped with the capsulation
function contains the relay control unit and the network node
apparatus. The network node apparatus owns the IP capsulation
function and the.inverse-capsulatioh function. The relay
controlunitcontainsthetelephoneadministrationservér,the_
telephone number server, the pilot telephone server and the
tableaﬂministrationserver. The relay control unit transfers
the telephone call control packet to the relay control unit

among the IP packets which are entered from the media router
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into the network node apparatus, and branches the voice IP
packet to the voice IP communication line. As a consequence,

the telephone sets 1508 and 1520 can establish the telephone

.. communication with each other via the IP transfer network 1500

and the public switched telephone network 1501.

14. 14TH EMBODIMENT IN WHICH IP TRANSFER 1S EMPLOYED AS RELAY
In FIG. 249, reference numeral 1400 shows an IP transfer
r}etwork, reference numerals 1401 and 1402 represent relay
gateways, reference numeral 1403 shows a gateway equippe_d with
- a caésulation function, reference numerals 1405 to 1407'--
represent public switched telephone networks(PSTN), reference
numerals 1408 to 1411 show subscriber exéhangers, reference
numerals 1412 and 1413 denote relay e_xchangers, reference
numerals 1415 and 1416 represent cont;‘ol communication lines
by the common line signal system, and reference numerals 1417
~and 1418 indicate voice(speech) communication lines. Also,
a set of the control communication line 1415 and the voice
communication line i_417 are an NNI communication line between
the exchanger 1412 and the relay gateway 1401, whereas a set
of the control communication line 1416 and the voice
communication line 1418 is an NNI communication line between
the gxchanger 1413 and the relay gateway 1402. Reference

numerals 1438 and 1439 show address connection tables.
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Reference numérals 1441 and 1442 1hdicate_gateway address
administration serVer(‘DNS-l':in FIG. 273) and reference

. numerals 1443 and 1444 indicate signal station address
 adm1nistration server("DNS-2" in FIG. 274). Also reference
numerals 1429 and 1430 show'media.path_conneétion tables. In
the ptesent invention, a point provided in the common line
signal system is expressed-by a signal station, and a point
code is represented by a "signal station address".

The IP address of the relay gateway 1401 is "GWO5". The
relay controlunit 1423 hoids the iP address "GW05". Similarly,
the IP address of the relay gateway 1402 is "GWOG*, and the
relay control unit 1424 holds the IP address "GWO06".
<€COMMUNICATION BETWEEN TELEPHONE SETS 1420 AND 1421)>>

In the beginning, a description is made 6f a terminal
to-terminal communication connection control method by which
the telephone set 1420 is communicated with the telephone-set'
1421 ﬁia the public switched telephone network 1465, the IP
transfer network 1400, and fhe public switched telephone.
network 1406. |
{<CONNECTION PHASE)>>

| When the handset of the teiephone set 1420 is takKen up,
a telephone call signai is transferred to the exchanger
1408(Step HAO0l1 of FIG. 250), and the exchanger 1408 confirms
telephone calling operation(Step HA02). The exchanger 1408

notifies a telephone call setting request to the relay
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exchanger 1412(Step H03). Then, the reléy_exchanger ;412
accepts the telephone call setting.request to produce a
signalling unit 1451 of the common line signal system, and then
fiansfers the signalling unit. 1451 via the control
communication line 1415 to the relay control unit 1423 employed
in the relay gateway 1401(Step HA04). A destination signal
station code of the signalling unit 1451 is "DPC-1", ﬁ
.transmission source signal station code thereof is "OPC-1",
a signal link selection thereof is "SLS-1", a line number
thereof is "CIC-1", a message théréof is "IAM", and a parameter
is "Para-1". The content of the parameter "Para-1" contains
both a telephone number "TN-1" of the telephone set 1420 and
a telephone number "TN-2" of the telephone set 142_1 . A message
."MSG-l“ contained in the signalling unit 1451 éhown in FIG.
249 implies "IAM".
'<{<OPERATION OF RELAY CONTROL UNIT 1423>>

.The relay control unit 1423 receives the signalling unit
1451 (Step HAO4). FIG. 273 represents such a procedure that
the relay control unit 1423 converts the signalling unit 1451
into an IP packet 1542, The relay déntrol unit 1423 receives
the sigﬁalliﬁg unit 1451(Step S1461-2 of FIG. 273) so’as to
deriveéignalstationlabels"DPC—l,OPC-l;SLS-I,CIC-l“(Step
81461—3) contained in the signalling unit 1451. The relay
contfol unit 1423 checks as to whether or not a signal station

label is present in the address connection table 1438(Step
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S1461-4), namely such a record containing a set of the
destination signal_ station code(DPC), the transmission source
signal station code(OPC), the signal link selection(SLS) and
the line_number(CIC). In this case, since there is no record
coincident with each other in the address connection fable
1438-1(refer té FIG. 261), the signal station label is
additionally written at the record of the address connedtion
table 1438(Step S1461-5) and the relay coqtrol unit 1423
derives the telephone number.“TN-z“ of the telephone number
1421 wifhin the‘parameter "Para-1", and inguiries the gateway
address administration setvér 1441 to obtain an answér'of an
IP address of a gateway which manages the above-explained
telephone number "TN-2"(Step $1461-6). In this case, the
relay control unit 1423 may acquire an IP address "D-ad-
x"(namely, "GW06") of the relay gateway 1402. In this case,
both the gateway address administration server 1441 and 1442
receilve input information of ail of 10-digits of a teleﬁhone
number, or upper-graded 6 digits thereof(namely, both local
area number and telephone office number), and provide output
information of an IP address of a gateway which manages the
telephone number. .
It should also be'nbted that the gateway addresé

administration servers 1441 and 1442 may provide the above
information by thé known way of domain name server(DNS)

replacing the telephone number by a domain name. Furthermore,
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in the case that a total number of telephone numbers to be
inqﬁired is small, the gateway address administration server
" may be replaced by the IP address administration table
1441-1(refer to FIG. 251).. In this case, the IP address.
administration table 1441-1 corresponds to such a table list
representative of a correspondence relationship between
telephone numbere and IP addresses of the relevant relay
gateways. When a telephone number is designated, an IP address
of the corresponding relay gateway may be obtained. It should
also be noted that the IP address administration t_eble has the
same purpose as that of the IP transfer network output line
table as explained in other embodirﬁents . naxhely, the IP addr_ess'
administration table may be used so as to.retrieve the
correspondence relationship between the telephone number and
.the IP address.
The relay control unit 1423 holds the IP address "S-
-ad-x"(namely, "GWO05") of the relay gateway 1401, and@produces
an IP packet 1452. The destination IP address of the IP packet
| 1452 is "D-ad-x", the transmission source IP address thereof
is“s—ad—x“,thelinenumberthereofis"CIC-x“,andthemessage
thereof is "IAM". The parameter “"Para-x2 contains the
telephone number "TN-1" of the telephoneeset 1420 and the
telephone number "TN-2" of the felephone set 1421. The
above-explained message and parameter ere acquired from the

signalling unit 1451 (refer to FIG. 253). The relay control
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unit 1423 determines the line number "CIC-x" for every set of
"S-ad-x" and "D-ad-x" based upon a predetermined rulé, and
employs the determined line number(Step S1461-7 of FIG. 273).
For instance, while a value of a line number which is produced
just before is saved in an internal memofy, the i:'elay control
unit 1423 adds the values of the line numbers one by one, and
then produces a desirable value of the line number by employing

the below-mentioned formul_a:

- CIC-x = CIC-x + 1 mod 65536 «++(8)

At a time instant before the relay contrbl unit 1423
receives the signallingunit 1451 ., the address connection table
1438 of the relay control unit 1423 becomes empty, and the empty
condition is indicated as an address connection table
1438-1(refe; to FIG. 261). When the relay control v;lnit 1423
produces an 1P packet 1452, while the 1abe1_ information "DPC-1 ,-
OPC-1, SLS-1, CIC-1" contained in the signalling unit 1451 is
combined with the label information “S-ad-x, D-ad-x, CIC-x"
contained in 'thé IP paéket 1452, the relay control unit 1423
further determines a media path identifier "MP-8", and then
" writes the media path identifier "MP-8" in the address
connection table(Step S1461-8 of FIG. 273). The médi.a path
identifier is.used to request a voice communication path with

respect to the voice control unit 1427. The condition is
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indicated in an address connection table 1438-2(refer to'FIG.
262).

'Among the signal station address items("DPC-1, OPC-1")
contained in the record of the address connection table 1438-2,
fhe address item "DPC-1" located on the left side corresponds
to the.signal station address of the relay connection gateway
1401 which holds the address connection table 1438-2.
Simiiarly, among the IP address_items("s-ad-x, D-ad-x")
contained in the address connection table 1438-2, the address
item "S-ad-x" located on the left side corresponds to the IP
address of the relay connection gateway 1401 which holds the
address connection table 1438-2. A right end of the record
is the media path identifier "MP-8".
<<COOPERATION BETWEEN RELAY CONTROL UNIT AND ﬁOICE CONTROL
UNIT>>

Referring now to FIG. 249, a cooperation between the’
relaycontrblunifandthevoicecontrolunitwillbedescribed.
The relay control unit 1423 indicatés the media path
identifier "MP-8" via the information line 1429-1 to the voice
control unit 1427(Step 1423-1 of FIG. 268). The voice control
unit l1427secures an internal IP address "IA5", an external IP
address "EA5" and a voice communication poit number "5010“lof
an infeinal.module of thé'voice control ﬁnit 1429 used for the
voice communication, and notifies to the relaj control unit

1423 via the information line 1429-1(Step 1427-1).
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Fu;thermore, the voice control unit 1427 determines a logic
communication line identifiexr "CH-1" used to identify a logic
communication line for transmitting a voice frame to the voice
- communication line 1417, a logic communication line identifier
"CH-2" for identifying a logic communication line used to
receive a voice frame from the voice communication line 1417,
and writes the logic communication line identifiers "CH-1" and
"CH-2" into the media path connection table 1429. The written
result is indicated in a media path connection table 1429-
1(refer to FIG. 265). |

In the éase that the 1bgic communication line 1417
corresponds to a primary group interface line of an ISDN
communication line, the logic communication line identifier
is constituted:by'a.number'of an ISDN communication apparatus
and also a number for indicating a specific B-channel(namely,
logiq transfer line of user information).

The relay control unit 1423 writes into the CIC
administration table, the IP address "GWO5" of the relay
gateway 1401; the CIC number "CIC-2" which has been acquired
in the above—expiained manner, or has been ﬁroduced; the
telephone number "TN-1" and "TN-2", the IP addresses "EX5" and
"IA5", and the port number "5010" contained in the 'signalling
unit 1451. The written result is shown as in the CIC
administration table 1423-1(refer to FIG. 257). It should

also be noted that since the procedure step is located after
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the Step HO04, the procedure step is seieCted to be "IAM".
<<{TRANSFER WITHIN IP TRANSFER NETWORK)>

The relay control unit 1423 transmits the produced{Step-
81461-9)_ IP packet 1452 to the internal unit of the IP transfer
network 1400(Step S1461-10), and the IP packef 1452 is reaqhed
via the control communication line 1431-1, the router 1431,
and the control communication line 1431-2 to the relay control
unit 1424 contained in the relay gateway 1402(Step HAOS5).
<<SETTING OF CIC MANAGEMENT TABLE AND ADDRESS CONNECTION. TABLE
BY RELAY CONTROL UNIT 1424>>

The relaj control unit 1424 receives the IP packet
1452(Step S1462-2 of FIG. 274). The relay control unit 1424
derives an IP address, a message, a line number, and a parameter
from the IP packet 1452(Step S1462-3). In this case, the
destination IP address of the IP packet 1452 is *D-ad-x", the.
transmission source IP address thereof is ”S-ad-x“, the line
number thereof.is "CIiC-x", and the message thereof is "IAM"
and also the parameter is “Para;x". The parameter "Para-x"
céntains both the telephone number "TN-1" of the telephone set
1420 and the telephone number "TN-2" of the telephone set 142.1. |
The relay control unit 1424 checks as to whether or not .a set
of the corresponding IP addresses 5S-ad-x" and "D-ad-x" and
the line number is presént in the address connection table
1439-1(refer to FIG. 263)(Step S1462-4). 1In this case, since

there is no such a set, the relay control unit 1424 derives
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- the IP addresses "S-ad-x" and "D-ad-x", and also the line number
address "CIC-x" so as to write these derived addresses into
the address cénnect;lon table 1439-1(Step S1462-5). The relay
control unit 1424 indicates the telephone number "TN-2" of the
destination telephone set to the signal station address
administration server 1444, and acquires the signal station
.address "DPC-2" of the exchanger 1409 which manages the
telephone set 1421 having the telephone number "TN-2"(Step
S$1462-6), and then wf:l.te the acquired signal station address
"DPC-2" into the address connection table 1439-1 of FIG.
263(Step S1462-7). As aresult, this address connection table
becomes 1439-2(refer to FIG. 264). A riéht end of the record
corresponds to a media path identifier "MP-9".

The relay control unit 1424 determines a line number
"CICc-2" and a signal 1link seléction "SLS-2" based upon a
predetermined rule with respect to the public switched
telephone network 1406, and produces such a signalling unit
1453 containing the meésage "IAM" and a parameter "Para-2" (Step
$1462-8), and then sends the signalling unit 1453 to the control |
communication line 1416(Step S1462-9). | |
<<COOPERATION BETWEE_N RELAY CONTROL UNIT AND VOICE CONTROL
UNIT>> |

Referring now to FIG. 249, a cooperation between the
relay control unit and the voice control unit will be described.

The relay control unit 1424 indicates the following items via
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the information line 1430-1 to the voice control unit 1428,
namely, the media path identifier "MP-9", the internal IP
address "IA5" and the exterﬁal IP address "EA5" of the module
provided in the voice control unit 1427, which have been
acquired, and the port number “5010“ which is eﬁployed by the
voice controi unit 1‘4328 to transmit the voice. Then, the voice
control unit 1428 responds to thé voice control unit 1428, the
internai IP address ;IAS' and the external IP address "EA6"
of the module inside the voice GOntroi unit 1428 and the port
number “5012“ which is used by the voice control unit 1428 to
send the voice. In this procedure, the voice control unit 1428
writes two pairs of the IP afldresses and the port numbers (namely,
internal IP address "IA5", external IP address "EA5" and port
number "5010"; internal IP address “IA6”", exfernal IP address
"EA6" and po;t number "5012") iﬁto the media path connection
table 1430. Furthermore, the voice control unit 1428
determines a logic communication line identifier "CH-3" used
to identify a logic communidafion line for transmitting a voice
frame to the vqiée communication line 1418, a. logic
communication line identifier *CH-4" for identifying a logic
communication line used to receive a voice frame from the voice
'éommunication line 1418, and writes the logic communication
line identifiers "CH-3" and "CH-4" into the media path
connection table 1430. The w:itten result is indicated in a

media path connection table 1430-1(refer to FIG. 266).
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The media path connection table 1430-1 owns the following
implication: When such an IP packet(payload is UDP) which

contains the transmission IP address "EA5", the transmission

source port number "5010", the destination IP address "EA6",

and -the. destination port number "5012" énd also the IP
capsulated packet of which the transmission source IP address
is "IA5" and the destination 115 address is "IA6", are received
the digitalized voice contained in this UDP payload is
trénsmittéd‘ to the logic communication line identifier "CH-3"
of the 1ogic communication line 1418. A_lso, when the
digitalized voide is received from the logic communication line
identifier "CH-4", the d;l.gitalized volce is stored into such
an IP packet(payload is UDP) is received which contains the
transmission IP address "EA6", the transmission source port
number "5012", the destination IP address "EA5", and the
destination port number "5010"™, and then, the IP packet is
converted into the IP capsulated packet of which the
transmission source IP address 1s "IA5” and the destination
IP a@dress is “"IA6", transmitted to thé IP transfer network
1400.
<<OPERATION OF PUBLIC SWITCHED TELEPHONE NETWORK 1406>>
The sign&lling unit 1453 is reache'd to the relay
exchanger 1413(Step HA06), the signalling unit 1453 is
transferred into the public switched telephone network 1406,

and then is reached to the exchanger 1409(Step HA07). The
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exchanger 1409 checks as to whether or not the telephone set
1421 having the telephone number "TN-2" is allowed to receive

a telephone .call. When the call reception is allowed, the

... exchanger 1409 notifies a telephone call setting request(call- ...

recebtion notification) to the telephone set 1421 (Step HA08).
Next, the exchanger 1409 produces the signalling unit
1454- shown in FIG. 254. In the signalling unit 1454, the
destination signal station address is "DPC-3"; the
transmission source signal station address is “OEC-3“: the
signal link selection is "SLS-3"; and the line number is
"CIC-3." 1In this case, the value of "OPC-3" is the valué of
"DPC-2"; the value of "DPC-3" is _1:he value of "OPC-—Z“ ; the value
of "SLS-3" is the value of "SLS-2"; and the value of "CIC-
3" is 'the value of "CIC-2". In other words, the signal station
address corresponds to such a value that the address of the
transmission source signal station is replaced by the address
of the destination signal station at the previous step, 'and
there are no changes in the values of the signal link selection
and the line- number. The exchanger 1409 transfers the
signalling u_nit' 1454 into the public switched telephone network
1406, ané' this signalling unit 1454 passes. through tHe
exchanger 1413(Step HAll), and then is reached via the control
communication line 1416 to the relay control unit 1424 of the
relay gateway 1402(Step HA12).

‘The relay control unit 1424 receives the signalling unit
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1454 (Step S1461—2 of FIG. 273) so as to derive a signal station
label contained in the signalling unit 1454 (Step Sl461-3) ., and
checks as to whether or not the address connection table 1439
contains the samé record content as the derived sigrial station
labels "DPC-3, OPC-3, SLS-3, CIC-3". | In this case, since there
is the coincident record in the address connectibn table 1439-2,
the relay control unit 1424 produces an IP packet 1455 shown
in FIG. 255(Step S1461-9 of FIG. 273), and transmits the IP
packet 1455 to the IP transfer hetwork 1400(Step_ S1461-10).
In the IP packét 1455, the transmission IP address is "S-ad-u";
the destination IP address is "D-ad-u"; and the line number
is "CIC-u". In this case, the value of the IP address "S-
ad-u" is the value of the IP address "D-ad-u"; the value of
the IP address "D-ad-u" is the value of the IP acidress "S-
ad-x"; and the value of the IP address "CIC-u" is the value
of the IP address "CIC-x". In other words, the address of the
reiay station gateway corresponds to such a value that the
transmission_ source of the IP address of the IP packet 1452
-is replaced by the destination thereof, and there is no change
in the line numbers. The IP packet 1455 is reached via the
control communication line 1431-2, the router 1431, a'nd'the
control communication line 1431-1 to the rélay control unit
1423(Step HAl1l3 of FIG. 250). The relay coﬁtrol unit 1423
receives the IP packet 1455(Step S1462-2 of FIG. 274) so as

to derive the IP addresses "S-ad-u" and "D-ad-u”, and the line
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number "CIC-u" from the IP packet 1455. Then, in the address
. conneetion table 1438, the label information "S-ad-u" is made
coincident with "D-ad-x"; the label information "D-ad-u" is
made coincident with "S-ad-x"; and the line number "CIC-u" is
made coincident with "CIC-x". As a result, the reiay control
unit 1423 produces a signallingunit 1456 shown in FIG. 256(Step
S1462-8 of FIG. 274). Next, the siénalling unit 1456 is sent
to the control commur_lication line 1415(Step Sl4§2'—-9), and is
reached to the relay exchanger 1412(Step HAl4). The
signalling ﬁnit 1456 is transferred into the public .switched
: 'tele‘ph'one network 1405 and then is reached to the exchanger
1408 (Step HA1l5). |

On the other hand, the telephone -set 1421 returns a

signalling unit indicative of the telephone _calling operation.

to the exchanger 1409 in response to i:he call reception
notification of the Step HA0O8(Step HA20). The exchanger 1409
notifies a signalling unit{(CPG message) indicative of the
telephone calling operation to the exchanger 1413(Step HA21).
The exchanger 1415 _transmits the signalling unit via the
control communication line 1416 to 'the relay control unit 1424
of the relay gateway 1402(Step HA22), and produces sucli an IP
-paeket for notifying the telephone calling operation in
accordance with such a procedure similar to that shown in FIG.
273 with reference to the address connection table 1439-2

thereof. The produced IP packet is reached via the control
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'communication line 1431-2, the router 1431, and the control
- communication line 1431-1 to the relay control unit 1423(Step
HA23).

‘The relay control unit 1423lreceiveé the IP packet.to
produce such a signalling unit for notifying the telephone
calling operation, and then sends the signalling unit to the
control communication line 1415(Step S$1462-9). The
signalling unit 1s reached via the relay exchanger 1412(Step
HA24) to the exchanger 1408(Step HA25). The exchanger 1408
notifiee such a fact that.the teiephone unit 1421 ie being
called to the telephone set 1420(Step_HA26).

Next, when the user of the telephone set 1421 responds
to the telephone call(Step HA30), a signalling unit for
notifying a response is subsequently transmitted frqm the
exchanger 1409, and then is reached via the exchanger 1413(Step
HA31l) to the relay control unit 1424(Step HA32). The relay
control unit 1424 produces an IP packet(ANM) for notifying a
response with reference to the connection address table 1439,
and this IP packet is reached via the control communication
line 1431-2, the router 1431, the control communication line
1431-1 to the relay confrol unit 1423(Step HA33).'“The'relay
control unit 1423.produces a signalling_unit'for notifying a
-response'with.reference to the connection address table 1438,
and the signalling unit is reached wvia the control

communication line 1415 and the_exchanger 1412(Step HA34) to
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the exchanger 1408(Step HA35). The exchanger 1408 sends a
response signal to the telephone set 1420(Step HA36).
<<COMPLETION OF ADDRESS-CONNECTION TABLE>>

Referring now to FIG. 249, a description will be made
of a completion of an address connection table. In the case
| that the relay control unit 1423 indicates the media path
identifier "MP-8", the adquired external IP address "EA6" of
the module in the voi_ce‘control unit 1428, and thg port number '
f5012" which is used to send the voice by the voice control
unit 1428 fo the voice control unit 1427, the voice control
unit 1427 writes both the IP address “EA6“'and.the port number
"5012" into the media path connection table 1429-1(FIG. 265)
so as to accomplish a media path connectioﬁ table 1429-2(refer
to FIG. 267) . and notifies to the rela.y control unit 1423(Syep
1427-2).

In the connection phase, the line number "CIC-1" set by
the public switched telephone network 1405 for'setting the
telephone lines of the telephone sets 1420/1421 may be made
in correspondence with the line number "CIC-xX" set by the IP_
transfer network 1400 in the address connection table 1438,
whereas the line number "CIC-x" set by the IP transfer network
1400 may be made in correspondence with the line number "CIC-.'Z"
set by the public switched telephone network 1406 in the address
connection table 1439. These two correspondence

relationships are made constant from the beginning of the
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telephone communications of the telephone sets 1420 and 1421
until the end of the telephone communications.
<<COMMUNICATION PHASE>>

While the above-described procedure is carried out, the
telephone communication can be estaﬁlished between the
telepho.ne set 1420 and the i:elephone set 1421, so that the voice
communication is performed(Step HA38). The voice sent from
the telephone set 1420 is separated into the call connection
control signal and the voice signal in the exchanger 1408, and
thereafter are supplied to fhe exchanger 1412. These signals
are transmitted via the voice communication line 1417, the
voice control unit 1427 employed in the relay gateway 1401,
via the voice communication line 1433-1, the router 1433, the
VO;ce communication line 1433-2, and the voice control unit
1428 prpvided in the relay gateway 1402, and further via the
voice communication line 1418, the exchanger 1423, and the
exchanger 1409 to the telephone set 1421. The voice signals
are transferred from the telephone set 1421 to the telephone
set 1420 along a direction opposite to the above-explained
direction. This embodiment is featured by that the
communication lines used to the voice signai and the teléphone
connection control can be separated from each other between
the exchanger 1408 and the exchanger 1409.
<<RELEASE PHASE)>>

When the user puts on the handset, the communication
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release condition is notified from the telephone set ;420 to
the exchanger 1408(Step HA40 of FIG. 250), and the exchanger |
1408 notifies the release message(REL) to the exchanger
1412(Step HA41). When the exchanger 1412 receives the release
message, the exchanger 1412 immediately returns the release
completion message{RLC) to the exchanger 1408(Step HA55), and
notifies the release message(REL) to the relay control unit
1423(Step HA42). The relay control unit 1423 returns the_
release completion message (RLC) to the exchanger 1412(Step
HA54). The relay control unit 1423 notifies the release
message(RELj'to the relay control unit 1424(Step HA43), and
the relay control unit 1424 returns the release completion
message(RLC) to the relay control unit 1423(Step HA53). The
fel&y control unit 1424 notifies the rélease message (REL) to
the éxchanger 1473 (Step HA44). The exchanger 1413 returns the
_release completion message(RLC) to the relay qontrol unit
1424(Step HA52). The exchanger 1413 notifies the release
message(REL) to the exchanger 1409(Step HA45). The exchanger
1409 returns the release completion message(RiC) to the
exchanger 1413(Step HA51). The exchanger 1409 notifies the
release notificatidn to the telephone set 1421(Step HA46).
When the relay control unit 1423 judges at the Step |
HA42(Step S1463-2 of FIG. 275) that the signalling.unit
corresponds to the release message(REL) (Steps S1463-3,

S1463-4, S1463-5), the relay control unit 1423 deletes the

391



relevant record of the address conhection table(Step S1463-6).
As a result, the record of the address connection table
1438-2(refer to FIG. 262) becomes empty as indicated in'the
- address connection table 1438-1(refer to FIG. 261). Similarly,
when the relay control unit 1424 judges at the Step HA43(Step
S1464-2 of FIG. 276) that the messége contained in the
- signalling unit corresponds to the release messagé(REL) (Steps
S1464-3, S1464-4, 51464-5) .. the relay control unit 1424 deletes
the relevant record of the address connection table(Step
| S1464-6). As a result, thé record of thé address connection
table 1439-2(refer to FIG. 264) becomes empty as indicated.in
the address connection table 1439-1l(refer to FIG. 263).
<<{DELETION OF MEDIA PATH RECORD>>

‘At the Step HA43,'the relay control unit 1423 instructs
the voice control unit 1429 to delete thg record of the reievant
media path "MP-8" of the media path connection table 1429-
2(refer to FIG. 267), and the voice control unit 1427 reports
the deletion of the record of the media path connection
tdble(r_efer to FIG. 271)(Step 1427-3). Also, at the Step N53,
the relay qontrol unit 1424 instructs the voice control unit
1428 to delete the record of the relevant media path “MP-9~
of the media path connection table 1430-1'(refer to FIG. 266),
and the voice control unit 1428 reports the deletion of the
record of the media path connection table(Step 1428-2). It

should be understood that the record may be employed in the
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operation/recording operation.
<<COMMUNICATION BETWEEN TELEPHONE SET 1420 AND TELEPHONE SET
1422>>

The terminal-to-terminal communication connection
control method has been described in other embodiments, in
which the telephone call is made.from the telephone set 1422
via the media router 1404, the termination gateway equipped
with the capsulation function 1403, the relay gateway 1402,
and the public switched telephone network 1406 to the telephone
set 1421. 1In 'other words, such a terminal-to-terminal
comunlcation control method :l.n-which the telephone
communication is est‘ablishecl among the telephone set l-media
router-IP transfer network side-public switched telephone |
network-telephone set 2 has already b.een explained in other
embodiments. Another terminal-to-terminal communication
connection method in which a telephone communication is
established among the telephone set 2-p1_1_blic ‘switched
telephone network-IP transfer network-media router-telephone
set 1 operable in an opposite sense may be readily accomplished
by way of a similar procedure to the above-explained procedure. '
As apparent from the foregoing description, such a
termihal-to--terminal communication connection control method
.may be easily realizerl ih which a telephone call is made from.
the telephone set 1420 via the public switched telephone

network 1405, the relay gateway 1401, the termination gateway
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1403 equipped with the capsulation function, and the media

router 1404 to the telephone set 1422. Furthermore, such a

terminal-to-terminal communication connection control method '

may be easily realized in which a telephone call is made from
the telephohe set 1420 via the public switched telephone
network 1405, the relay gateway 1401, the te;mination gateway
1403 equipped with the capsulation function, and the media
router 1404',. the UNI communicgtion line. 1419, and the public
switched telephone network 1407 to the telephone set 1423.
The operations of the 14th embodiment will now be

summarized. In the terminal-to-terminal cqmmunication
control between .two telephone sets, the information goes
through the telephone set 1, the public switched telephone
network 1, NNI interface communication line 1, the felay
gateways 1 and 2 belonging the IP transfér network, the NNI
interface communication line 2, the public switched te_lephone

network 1 and the telephone set 2 consecutively.

15. 15TH EMBODIMENT IN WHICH VOICE LINE IS NOT IP-CAPSULATED:
This 15-th embodiment is featured by that a network node
apparatus empldyed in other embodiments is replaced By a
so-called "non-IP-capsulation type termination aéparatus" ., a
termination gateway of other embodiments is substituted by a
so-termed "non-capsulation type termination apparatus", and

further, a relay gateway of other embodiments is replaced by
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a so-called "non-capsulation type relay gateway”". Also, in
this 15-th embodiment, while a voice(speech) IP packet is not
IP-capsulated, both a table administration server and a
telephone proxy server are omitted.

In FIG. 277, reference numeral 1600 showé an I.P transfer
network, reference numeral 1601 indicates a public switched
telephone network, reference numeral 1602 represents a
non-capsulation type termination gateway, reference numeral
1603 denotes a termination apparatué, referenge numeral 1604
.is a termination gateway control unit(SEP), and reference
numeral 1605 shows a non-capsulation type reiay gateway.
Reference numeral 1606 representé a relay control unit(STP),
reference numeral 1607 shows a voice control ﬁnit, reference
numeral 1608 indicates a relay exchanger, reference numeral
1609 represents a subscriber exchanger, reference numeral 1610
denotes a'telephone set-héving a telephone number "TN-1", and
reference numeral 1611 indicates a telephone set having a
telephone number "TN-2". Also, reference numerals 1612 and
1613 show control IP communication lines, reference numerals
1614 and 1615 represer;t voice IP communication lines, reference
numeral 1616 shows a control communication line of a common
line éignal system, reference numeral 1617 denotes a voice
communication line, refefence numeral 1620 shows an address
administration table, reference numeral 1671 denotes a

telephone administration server, and also reference numeral
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1672 represents a telephone numb_er server. The non-
capsulation type relay gateway 1605 corresponds to such a relay
| gateway capable of mutually communicating with thg non-
capsulation type termination gateway 1602. An IP address by
which the apparatus and the like such as the media router 1660
and telephone séts, provided outside the IP transfer network
1600 can be used is referred t§ as an "external IP address",
whereas an IP address exclusively used in the IP network, by
which the applaratus provided outside the IP transfer network
1600 cé,ﬁnot be used is called as an "internal IP address”. The
telephohe administration server 1671 owns both a'm-external IP
address "EA91" and an internal IP address "IA91", and may
improve information security performance while the external
IP address "EA91" and the internal IP address "IA91" are
separately used.
<<CONNECTION PHASE)>)

This 1is such an example that a telephone communication
is made from the telephone set 1619 to the telephone set 1611.
When the handset of the telephone set 1610 is taken up, a
telephone call signal is transferred to the media réuter .
1660(Step B0l of FIG. 278), and the media router 16_60.co'nfirms
telephone calling operation(Step B02). Next, the media router
1660 produces such . an IP packet 1630(refer to FIG. 279), and
then, transmits the IP packet 1630 to the termination apparatus

1603(Step B03), which contains a transmission source IP address

396



"EAl", a destination IP address "EA91", a telephone number
"TN-1" of the telephone set 1610, a telephone number "TN-2"
of the telephone set 1611, a voice transmission port nmﬁber
"5006" and additional information "Info;Z" . In this case, the
IP address "EAl" corresponds to an IP address of the media
router 1660, the IP address "EA91" corresponds to an external
I-P address of the telephone adm:l_.nistration server 1671, a
payload portion of the IP packet 1630 is a UDP packe_}:, and both
a transmission source port number and a destination port humber
afe equal to "5060". |
<<PACKET FILTER BY TERMINATION APPARATUS)>)>

.Upon receipt of the IP packet 1630, the termination
apparatus 1603 checks as to whether or not all of the
transmission source IP address "EAl", the transmission source
port number "5060", the destination IP é.ddress "EA91", and the
. destination port number "5060", which are contained in the IP
packet 1630, are registered as a record contained in the address
administration table 1620. In this case, since all of these
items are regi-stered as a record indicated on a first row of
an address administration/table 1620-1(refer to FIG. 280), the
termination apparatus 1603 converts the destination IP address
."EA91“ contained in the IP packet 1630 into the internal IP
address "IA91" of the telephone administration server
1671(namely, NAT function). Next, in response to an

instruction of an output interface "IF1612" located at a right
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end of the relevanf record provided in fhe address
administration table 1620, the termination apparatus 1603
sends out an IP packet 1631 to the control IP communication
line 1612(Step B0O4). It should be noted that when both the
IP address and the port number contained in the received IP
packet 1630 are not registered into the address administration
table 1620, the IP ﬁacket 1630 is discarded. As explained_ above,
the filtering process operation of the IP packet is carried
out by this termination apparatus 1603.
<<FORMING OF CIC ADMINISTRATION TABLE>>

The telephone administration server 1671 receives the
- IP packet 1631 and writes the below-mentioned items into a
record of a CIC‘administration table held by the telephone
administration server 1631, namely, the internal IP éddress
'“IA91" of the telephone administration server 1671, the
procedure segment "IAM", the transmission source telephone
number "TN-1", the destination telephone number "TN-2", fhe
external IP address "EAlf. the voice transmission port number
" "5006" and a write time instant(year, month, day, hour, minute,
second) "ST6" as a CIC administration table 1671-1(refer to
FIG. 281). ’

Next,thetelephéneadministrationserver167lindicates
an IP packet 1632-1(:efer to FIG. 282) for inquiring the
destination telephone number "TN-2" to the telephone number

server 1672(Step B06). The telephone number server 1672
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stores an IP address "GW03" into an IP packet 1632-2(refer to
FIG. 283) aﬁd responds this IP packet 1632-2(Step B07). 1In
this case, the above-described IP address "GWO03" constitutes
an IP address of the relay gateway 1605. |
<<ADMINISTRATION OF LINE NUMBER)>>

The te;ephone administration server 1671 determines a
CIC number "CIC-2" based upon the CIC number forming rule
determined with respect to a set of the IP address "IA91" of
the telephone aﬁministration server 1671 and the IP address
"GWO3" of the relay gai:eway 1605, and then writes the CIC number
"CIic-2" iﬁto the CIC administration table together with the
'IP address "GWO3". The condition is indicated in a record of
a CIC administration table 1671-2(refer to FIG. 284). Next,
the telephone administration server 1671 broduces an IP packet
1634(refer to FIG. 285)(IAM;packet) with reference to the CIC
administration table 1671-2 and the IP packet 1631,.and then
transmits the IP packet 1634 to the relay gateway 1605(St¢p

B09).

.- <<OPERATION OF RELAY CONTROL UNIT>)>

Upon receipt of'the IP packet 1634(refer to FIG.

. 285)(Step B09), the relay control unit 1606 derives from the
IP packet 1634, the.transmission source IP address "IA91", the
ﬁestination IP address "GW03“, the line number "CIC-2", the
procedure segment "IAM", the transmission source telephone

number "TN-1", the destination telephone number "TN-2", the
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external IP address "EAl", and the voice transmission port
number "5006". The relay control unit 1606 writes/records the
derived items as a record of a CIC administration table 1605-1
(refer to FIG. 286) held by the relay gateway 1605 in
combination with a time instant "St-_7";

Further, the relay control unit 1606 retrieves a signal
station address administration table 1627 (refer to FIG. 287),
indicates the telephone numbe:_': "TN-2", and acquires a signal
station address "PC-09" of the exchanger 1609 for managing the
telephone set 1611. Furthermore, the relay control unit 1606
determines both a CIC number "'CIC-3“_ and a signal link selection
"SLS-3" based upon such a rule which is previously defined with
respect to the public switched telephone network 1601. The
relay control unit 1606 writes the signal station address
"PC-3" of the relay gateway 1605, the acquired "PC-09", the
signal link selection "SLS-3", and the line number "CIC-3",
the IP address "GWO3", the IP address "IA91", and the line
number "CIC-2" as a néw record of the address connection table
1625 in gomﬁination with a media path identifier "MP-7". As.
a result, this address connection table becomes a table
1l625-1(refer to FIG. 288). ‘

Subseguently, the relaylcontrOI unit 1606 broduces a
signalling uni.t 1635(refer to FIG. 289) which contains the
signal station addresses "PC-09" and "PC-3", the line ndmber

"CIC-3", the signal link selection "SLS-3", the message " IAM" .
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the telephone numbers "TN-1" and "TN-2" and then transmits the
signalling unit 1635 to the control communication line
1616(Step B10).
<<COOPERATION BETWEEN RELAY CONTROL UNIT AND CONTROL UNIT>>

The relay control unit 1606 notifies the media path
identifier "MP-7", the external IP address "EAl", and the voice
transmission port number "5006" via the information line 1629
to the voice control unit 1607. The voice control unit 1607
writes the notified information as a record of the media path
connection table 1628. Furthermore, the voice control unit
1607 determines a logic communication line used to transmit
voice data from the voice control ﬁnit 1607 to the voice
communication line 1617, and writes a logic.communicatiori line
identifier "CH-1" thereof as a record of the media path
connection table 1628. The above-explained result is
indicated in the media path connection table 1628-1(refer to
FIG. 290).
| <<OPERATION OF SWITCHING NETWORK AND ACM MESSAGE)>>

The exchanger 1608 receives the signalling unit 1635 via
the control communication line .1616(Step B10), and thereafter
transfers the signalling unit 1635 to the exchanger 1609 (Step
B1l1l). The'exchanger 1609 receives'the signalling unit 1635,
and confirms as to whether;or not the destinafion telephone
number "TN-2" contained in the signalling unit 1635 can be

received. If the telephone call can be rec'eived, then tl’_le
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exchanger 1609 not;l,fies a telephone reception notification to
the telephone set 1611(Step B12). Furthermore, the telephone
set 1635 produces such a signalling unit 1635-1(refer to FIG.
292) for notifying the ;:'eception of the signalling unit 1635
and returns the signalling unit 1635-1. The signalling unit
is reached via the exchanger 1608(Step B13) to the relay gateway
- 1605(Step Bl4). The relay control unit 1606 acquires address
information used to produce an IP packet based upon label
information of the received signalling unit 1635-1, and then
produces an IP packet 1651 (ACM message, refer to FIG. 293) and
further sends th;i.s IP packet 1651 to the telephone
administration server 1671(Step B15). Tﬁe telephone
administration server 1671 derives both the 1ine number "CIC-2"
aﬁd the procedure sfep "ACM" from the received IP pack‘ef 1651,
and investigates the CIC administration table 1671-2(refer to
FIG. 284) held by the telephone administration server 1671 so
as to £ind out such a record indicative of the own IP address
"IA91", the IP address "GWO03" of the communication counter
party and the line number "CIC-2". Then, the telephone
ad:ninistrafion server 1671 rewrites a procedure step column
of the rellevant record of the CIC administration table 1671-2
into the above-explaiﬁed procedure step "ACM". |

Next, the telephone administration server 1671 produces
~ an IP packet which indicétes that the ACM meésage is received,

and notifies this IP packet to the media router 1660(Steps B18,
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Blg) .
<KMEDIA PATH CONNECTION TABLE>>

While a process operation is carried out in parallel to

the above-explained Step B10, or after the process operation -

of the Step B10 has been completed, the relay control unit 1606
indidates the media path identifier "MP-7" to the voice control
unit 1607. At the same time, when the relay control unit 1606
requests both an IP address and a port number. As a result,
the voice control unit 1607 answers both the transmission

source IP. address "EA7" of the IP packét and the port ﬁmnber
"5008" of the UDP packet to the relay control unit 1606, which
are sent to the voice IP c.o_mmuhicat:l.on line 1615. It.should
also be noted that the voice control unit 1607 secures a logic
voice commun:lpation line for receiving voice data from the
exchanger 1608, and determines an identifier "CH-2" to record
' the identifier in the record of the media path connection table
1628-2(refer to FIG. 291). The media path connection table
1628-2 is arranged in such a manner thaf a left side of a record
- of the media path connection table constitutes both the IP
address "EA7" and the port number "5008" of the voice control
unit 1607, and a right side thereof constitutes the IP address
"EAl" aﬁd "the port number "5006" of the communication counte.r'_ :
party. The relaycontrol unit '1606 recelives both the IP address
"EA7" and the port number "5008", and then writes the received

items into the CIC administration table 1605-1(refer to FIG.
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286). The resultant data is indicated in a CIC administration
table'1605-2(refer to FIG. 296).
<{TRANSMISSION OF CPG MESSAGE)>

Wheﬁ the telephone set .1611 reports the telephdne. calling
operation to the exchaﬁger 1609 (Step B20) , the exchanger 1609
forms a signalling unit(CPG message) for notifying the
telephone calling operation and transmits i:he signalling unit
via the exchanger 1608(Step B21) to the relay control unit
1606 (Step B22). The relay control unit 1606 acquires address
information used to produce an IP packet based upon the label
information of the réceived signalling unit with reference to
the address connection table 1625-1(refer to FIG. 288), and
produces a CPGmessage 1652(FIG. 294) having an IP packet format.
'Thé IP packet is sent to the teiephone administration sefver
1671(Step B23). The telephone administration server 1671
notifies the notification of the telephone calling operation

via the media router 1660 to the telephone set 1610(Steps B26

to B28). While the CPG message is formed, the relay control_

unit 1606 acquires the external IP address "EA7", and the port

number "5008" from the CIC administration table 1605-2(refer-

to FIG. 296), and then writes these acquired data into a CPG
message 1652. The telephone administration server 1671

derives the external IP address "EA7", and the port number
"5008" from the received CPG packet 1652, and may write the

derived data into the administration table 1671-2(refer to FIG.
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284).
<<TRANSMISSION OF ANM MESSAGE>>

Next, when the user of the telephone set 1611 responds

‘to the telephone calling operation(Step B30), the exchanger

1609 forms a signalling unit(ANM message) for notifying the
telephone responding operation and transmits this signalling
unit via the exchanger 1608(Step B31) to the relay control unit
1605(Step B32). The relay control unit 1606 produces an ANM
message 1653 having an IP packet format(refer to FIG. 295) baeed
upon the label information of i:he received signalling unit with
reference to the address connection table 1625-1(refer to FIG.
288). The IP packet 1653 is sent to the telephone
administration server 1671(Step B33). Then, the telephone
administration server 1671 notifies the notification of the
telephone response via the media router 1660 to the telephone
set 1610(Steps B36 to B38). In other words, an IPl packet
1656 (refer to FIG. 299) is sent from the telephone
administration server 1671 via the termination apparatus
160_3(Step B36) to the media router 1660(Step B37ﬂ).
When the relay control unit 1606 produces the ANM message,
the relay control unit 1606 acquires the external IPlaﬂdress

"EA7", and the port number "5008"™ from the CIC administration

table 1605-2(refer to FIG. 296), and then writes these acquired

data into an ANM message 1653. The telephone administration

server 1671 derives the external IP address "EA7", and the port
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number "5008" from the received response packet 1653, and may
write the derived data into the administration table 1671-
2(refer to FIG. 284).

<KWRITE TIMING INTO CIC ADMINISTRATION TABLE>>

The timing at Which the telephone administration sefver
1671 derives the external IP address "EA7", and the port number
"5008" and then writes the derived addresses into the CIC
administration table 1671-2, and produces a CIC administration
table 1671;3(refer to FIG. 297) 1s carried out only at one of
the process operations defined at the Step B23 where the CPG
message is received and'.the Step B33 where the ANM message is
received. |
<<WRITTEN INTO ADDRESS MANAGEMENT TABLE)>)

The telephone administration server 1671 derives from
the CIC administration table 1671-3(FIG. 297), the following
items, i.e., the external IP address "EAl1l" of the media router
1660 connected to the transmission source telephone set 1610,
the port number "5006" which is used by the media router 1660
so as to transmit the voice, the éxte:nal IP address "EA7"
contained in the voice control unit 1607, and the port number
“5008“ which is employed by the voice control unit 1607 so as
to transmit the wvoice aata. Then, this telephoné '
administratioﬁ server 1671 writes the derived items into an
address administration table 1620 of the termination apparatus

1603 in combination With a voice sending interface
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"IFl1614"(Step B39). The resultant data 1s indicated on
records "EAl, 5006, EA7, 5008, IF1614" of a third row of an
address administration table 1620-2(refer to FIG. 298).
<<COMMUNICATION PHASE)>>

A telephone communication established between the user
of the teléphone set 1610 and the telephone set 1611 corresponds
to steps similar to i:hose explained in other embodiments. The
analog voice(speech) signal of the telephone set 1610 j.s
digitalized, and the digitalized voice data is described on
the payload of the-IP packet 1661(refer to FIG. 300). In this
case, .the transmission source address of the IP packet 1661
corresponds to f:he IP address "EAl" of th_e media router 1660,.
the destination address corresponds to the acquired IP addre_ss
"EA7" of the v'oiée control unit 1607, the voice transmission
port number of the media fouter corresponds to "5006", and the
UDP port number employed by the voice control unit 1607 so as
to transmit the voice data corresponds to "5008".

Since both the IP address and the port number contained
in the IP packet 1661 are involved in the record "EAl, 5006,
| EA7, 5008, IF1614" of the- third row of the address
administration table 1620-2, the IP packet 1661 is seht out
as an IP p&cket 1662(FIG. 277) to the voice IP communication
line 1614 by way of the des_ignafion of the output 1ine interféce
"1F1614", and thereafter is reached via the router 1624 and

the voice IP communication line 1615 to the voice control unit
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1607 of the relay gateway 1606.

The voice control unit 1607 derives both the IP address
ahd the port numbers "EAl, 5006, EA7, 5008" from the received
IP packet 1662, and then retrieves such a record that both an
IP address and a 'poft number thereof are made coincident ﬁith
the derived IP address/port number within the media path
connection table 1628-2(FIG. 291). In this case, since a set
of an IP address and a port number contained in a record of
~a first row of the media pass connection table 1628-2 is made
coincident with the derived IP address/port number, the IP
packet 1662 is regarded as the formal IP packet and therefore
is received. When there is no coincident set, the above-
expla:i_.ned. IP packet is discarded. Next, the digitalized voice
contained in the IP packet 1662 is converted into a
speech(voice) frame 1664.(refer to FIG. 301) having a' format
transferred to the voice éommunication line 1617. The speech
frame 1664 is reached via the exchanger 1608 to the exchanger
1609, so that voice is outputted from the telephone set 1611.
The vo_ice store{i in the speech frame sent from the telephone
set 1611 is transferred along a direction opposite to the
above-explained direction to be reéched to the telephohe set
1610. | |
<<RELEASE PHASE> >

When the user of the telepﬁone set 1610 notifies the

release of the telephone communicat-ion_(Step B50 of FIG. 278),
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this notification is notified from the media router 1660 to
the telephone administration server 1671(Steps B51 to B53).
The telep_lione administration server 1671 returns the call

release completion to the media ‘router 1660 (steps B64 to B66).
Also, -the telephone administration server 1671 sends an IP
packet 1665(refer to FIG. 302) for notifying the telephone call
release to the felay control unit 1606(Ste§ B55). The relay
control unit 1606 returns an IP packet 1666(FIG. 303) for

notifying the release completion to the telephone

administration server 1671(Step B62). The relay control unit

1606 sends a telephone call release notification to the relay
exchanger 1608(Step B56), and then, the relay exchanger 1608
returns the release completion to the relay control unit
1606(Step B61). The relay‘control unit 1608 sends the
telephone cali reiease notification to the relay exchanger
1609(Step B57), and then, the relay exchanger 1609 returns the
release completion to the relay e_thanger 1608(Step B60). The
exchanger 1609 sends a telephone 'call_ cut-off signal to .the
telephone set 1611(Step B58).
<<DELETION OF MEDIA PATH RECORD)>)>

At the Step B55, the relay control unit 1606 instructs
the voice cohtrol unit 1607 to delete the record of the media
path of the media path connection table 1628-2(refer to FIG.
291) in accordance with this media path connection table 1628-2,

and also instructs to delete the relevant record of the CIC
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administration table 1605-2(refer to FIG. 296). Furthefmore,
the relay control unit 1606 deletes the relevant record of the
address connection table 1625-1(FIG. 288) which is set in the
aboveFexplained telephone communication connection control.
<<DELETION OF ADDRESS ADMINISTRATION TABLE AND CIC
ADMINISTRATION RECORD)>>

The telephone administration server 1671 instructs the
termination apparatusl1603 to delete thé relevant record of

the CIC administration table 1671-3(refer to FIG. 297), which

1is set in the telephone communication connection control, and

‘also to delete the relevant record of the address
administration table 1620-2(FIG.. 298) ﬁanaged by thé
termination apparatus 1603(Step B69).
<<0NE-VARIATION IN TERMINATION APPARATUS>>

The termination apparatus 1603 may not execute the
function(NAT function) capable of changing an address of a
received If packet. In this alternative case, the external
IP address "EA91" of the_telephone administration server is
made coincident with the internal IP address "IA91".

<<ANOTHER VARIATION IN TERMINATION APPARATUS>>

Alternatively, an IP address may not be contained’in the

address admini'strati'on table 1620 provided in the termination
apparatus 1603, and the changed address administration table
1620 is indicated as an address administration table 1620-

3(FIG. 304). In this alternative case, while no IP address
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ils registered, the port number "5060" is employed in the
terminal-to-terminal connection control of the telephone sets,
and the port numbers from "5004" to "5048" are employed in the
. telephone voice communication, and IP packets of other. port:. ..
numbers are discarded. As previously explained, it is
prohibited to transmit/receive IP packets other than the
telephone. |
Since the 15th embodimént is operat_ed in the above-
explained maﬁner, both the telephone sets 1610 and 1611 can
establish the telephone communications vié both the IP transfer
network 1600 and the pﬁblic switched telephoné network 1601.
The rglay gateway contains both the relay control unit and the
volce control unit, whereas the relay control unit contains
both the address connection table and the signal station
address. The voice control unit contains the media path
connection table. The voice control unit determines the logic
 communication channel provided in the voice communication line,
and writes the channel identifier "CH-J" into the media path
cohnection fable. While the non-capsulation type termination
gateway and the non-cépsulat;ion’ type relay gateway are employed,
the IP packet filtering operation is carried out by which only |
such an IP packet;. may pass that the set of the IP address and
the port -number is registered based upon the address
administration table of the termination apparatus employed in

the non-capsulation termination gateway. Alternatively, the
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IP packet filtering operation may be carried out by which only
'such an IP packet may pass that the poi‘t number is registered
: b_ased on the address packet. Also, the telephone

‘communication may be carried out between the telephone set
connected tb the public switched network and the telephone set

connected to the IP transfer network.

SWITCHED TELEPHONE NETWORK :

In FIG. 305, reference numerals 1700 and 1701 shovi IP
tr'ansfef: networks, reference nﬁmeral 1702 represents a public
switched telephone network(PSTN), reference numerals 1703 and
1704 sh.ow gateways equipped with a capsulation function,
reference numeral 1705 represents a relay gateway connect_ed
to a control line 1738 of a common line signal system, reference
numerals 1706 and 1707 show relay gateways connected to an IP'
communication li'ne, reference numerals 1710, i713 and 1718 are
relay control units, referenée numerals 1714 and 1715 show
network node apparatus, and reference numerals 1716 and 1717
indicate froice(speech) control unit. Also, reference
" numerals 1720 and 1721 indicate telephone sets, reference
numeral 1725 to referénce numeral 1729 represent control
communication lines, and reference numerals 1731 to 1736

indicate voice(speech) communication lines. Also, reference
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numerals 1725 to 1736 indicate IP communication lines, and
reference numeral 1;738 denotes a control communication line
of a common line signal system, and reference numeral 1739 shows
a voice communication line. The network node apparatuses 1714
and 1715 own IP capsulation functions which have been de-scribed
in other embodiments. The IP transfer networks 1700 and 1701
are individual IP transfer networks: operated ‘by different
communication companies. However, an IP packet may be
transferred from one IP transfer network to the other IP
transfer network via any one of the communication lines 1727
and 1734.

As previously explained in other embodiments, the relay
control unit 1710 empleyed in the termination gateway 1703
equipped with the capsulation function contains a telephone
administration server, a telephone proxy server, a telephone
n_umber server, and a table administration server. Similarly,
the relay control unit 1713 includes a telephone administré.f.ion
server, a pillot telephone server, a'telephone administration
server and a table administration_server.
<{{CONNECTION PHASE>>.

This is such a case that a telephone communicat’ion.is
made from a telephone set 1720 to another telephone set 1721.
In FIG. 306, reference numeral 1700-1 shows a range of the IP
transfer network 1700, and reference numeral 1701-1 represents

a range of the IP transfer network 1701. When the handset of
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the telephone set-i720 is taken up, a telephone call signal
is transferred to the media router 1722{(Step EQl1). The media
router 1722 confirms the telephone call operation(Step EOZ).
‘Next, the media router 1722 produces an IP packet for requesting
a telephone call connection containing the telephone number
"TN-1" of the telephone set 1720 which constitutes the

" transmission source, and the_telephone number "TN-2" of the
telephone set 1721 which constitutes the destination, and then
transmits the IP packet to the network node apparatus 1714.
While the network node_appafafus 1714 enters the IP packet,
the.ne_twork node apparatu_s 1714 produces an internal IP packet
by applying thg IP capsulation operation as previously
explained in other embodiment, and transmits the IP packet to
the termination gateway equipped with the capsulation
functions 1710(Step E03).

The relay control unit-171b produces an IP packet 1750
for requesting a telephone call connection, and then sends the
IP packet to the connection IP communication line 1725. As
a result, the IP packét 1750 is reached via the control IP
communication line 1726 to the relay control unit 1711(Step
EO5). The IP packet 1750 contains a transmissioﬁ soufrce IP
address "S-ad-4", a destination IP address "D-ad-4", a line
number "CIC-4", amessage "IAM", and a parameter ."Péra-4" . The
above-described parameter contains both the telephone numbers

"TN-1" and "TN-2". The destination IP address "D-ad-4"
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corresponds to an IP address 6f the relay control unit 1713.
ﬁ‘he IP packet 1750 is directly reached via the control
communicatibn line 1728 to the relay control unit 1713 employed
in the relay 'gatewa;y 1704(Step E07).

It sh;>uld be noted that both the relay control units 1711
and 1712 may r_ecords the IP address l"S-ad-4" and "D-ad-4", the
line number "CIC-4", the message "IAM", the telephone numbers
"TN-1" and "TN-2" from the IP packet 1750 as a CIC
administration table 1711-1(FIG. 307) as e’xplainéd in other

embodiments. Also, the relay control unit 1712 holds such a

teléphone number server as explained in other embodiments.

The relay control unit 1712 may retrieve a new destination IP
address within the IP transfér network 1701 of the IP packet
1750 based on the destination telephone number "TN-2" and may
use this new IP address as a destination IP address of the IP
packet 1750. Thg iP packet 1751 sent out £rom the relay control
unit 1712 is identical to the IP packet 1750, or the
above-explained packet to which the new IP address is set.
- The IP packet 1751 is reached via the control
. communication lines 1728 and 1729 to the relay control unit
1713 of the termination gateway equipped with the padket
function 1704 (Step E07). As previously exblained in other
embodi:ﬁents, the relay control unit 1713 is arranged by a
telephone administration server, a telephone proxy server, a

telephone number server, and a table administration server.
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The telephone administration server employed in the relay-
control unit 1713 sends such an IP packet for notifying a
telephone calling request to a media router based upon the IP
packet 1751, and the media router 1723 receives the IP
packet(Sstep E08).

The media router 1723 notifies a telephone call setting
"request to the telephone set 1721(Step E09), and returns such
an IP packet for notifying that the step E08 is received(Step
E1l). The relay control unit 1713 produces an.ACM‘packet-and
ret'urns-thié ACM packet(Step E12), and the ACM packet is reached
via the relay control units 1712, 1711 and 1710 to the media
router 1722(Steps E13, E14 and E15). When the telephone set
1721 notifies a telephone calling notification to the media
router(sfep E20), the telephone calling notification is
notified via the media router 1723, the relay control units
1713, 1712, 1711, 1710, and tbe media router 1722 to'thg
telephone set 1720(Steps E21 to E26). When the teléphone set
1721.responds, a telephone calling operétion of the telephone
set 1721 to the telephone set 1720 is notified . via the media.
router 1723, the'relay control units 1713, 1712, 1711, 1710,
and the-rhe'dia router 1722, so that the telephone communication
cah be established.

The volice communication is carried out between the
telephone set 1720 and the telephone set 1721(Step E38). The

voice sent from the telephone set 1720 is digitalized in the
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media router 1722 to be stored into the IP packet, and the IP
packet is reached via the network node apparatus 1714, the
communication lines 1731, 1732, 1733, the voice control unit
1716, the communication line 1734, the voice control unit 1717,
the communication linés 1735, 1736, and the network node

- apparatus 1715 to the media router 1723. 1In this media router
1723, the digitalized voice is converted into the analog voice
which is reached to the telephone 1721. The IP-capsulation_
operation and the inverse-capsulation operation of the IP
packetinthenetworknodeapparatus1714and1715aree2plained
in other embodiments. When the telephone set 1720 issues the
release request(Step E40), as previously explained, a series
oftelephonecallreleaseoperationsandtelephonecallrelease
completion are performed, so that the telephone com:hunication
is completed(Steps ﬁ41 to E45, Steps E51 to E55).
<<CONNECTION OF VARIOUS SORT OF NETWORKS>>

FIG. 291 is a diagram for representing a connection
between public switched networks and IP transfer networks by
including other embodiments.

In FIG. 308, reference numerals 1760 and 1761 represent
publié switched telephone nétworks(PSTN), reference nufierals
1762 and 1763 represent IP transfer networks, reference
numerals 1764 and 1765 show subscriber exchangers(LS),
reference numerals 1766 and 1767 show relay exchanger,

reference numerals 1768 and 1771 show termination gateways
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equipped with a capsulation function, reference numerals 1772 '
and 1773 represent relay gateways, reference numerals 1776 to
1779 denote media routers and refe._rence numerals 1780 to 1785
indicate telephone sets. Each bf the exchangers contains a
relay control unit and a voice control unit. Each of the
termination gateways equipped with the capsulation function
and each of the relay gateways contain a relay control unit
and a voice control unit. The exchanger is connected to the
gateway by a control communication line and a voice control
line. The network node apparatﬁs are installed aniong the
control llines between the rel_ay gateway 1772 and the
termination gateways equipped with 'the capsulation functions
1768 and 1769. The nétwork node apparatus are installed among
the control lines between the relay gateways 1773 and the
termination gateways equippéd with the capsulation functions
1770 and 1771. Since the construction has been explained in
. other embodiments,' this construction is omitted in FIG. 308.
As previously explained, for instance, the telephone
sets 1782 and_1785 can establish the telephone communications
through the. media router 1776, the termination gateway équipped
.with the capsulation function 1768, the relay gateways 1772
and 1773, the termination gateway equipped the capsulation
function 1771, and the media router 1779 under cqntrol of the
terminal-to.-termi.nai communication control.

Also, the telephone set 1780 and the telephone set 1785
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can establish the telephone communication via the exchangers
1764 and 1766, the relay gateways 1772 and 1773, the termination
gateway equipped with the.capsulation function 1771, and the
media router 1779 under control of the términal-to-terminal-
communication control. Furthermore, the telephone set 1780
and the telephene set 1781 can establish the telephone
communication via the exchangers 1764 and 1766, the relay
gateways 1772 and 1773, and the exchangers 1767 and 1765 under
control of the terminal-to-termiﬁal communication control.
It should be understood that the case is advantageous for such
a condition that the switching set 1766 is geographically .
separated far from the switching set 1767.
<<{EXAMPLE WITH EMPLOYMENT OF NQN-.CAPSULATION TYPE TERMINATION
GATEWAY>)> |

This example is similar to the above-explained
eonnections of the various sorts of networks. As shown in FIG.
309, termination gateways equipped.non-capsulation function
1768x to 1771x are newly employed without using the termination
gateways equipped with the capsulation function 1768-to 1771.
Also, while the relay gateways 1772 and 1773 are not used,
pon-capsulation type relay gateways 1772x and 1773x are’ newly
used which can be mutually communicated with the termination
gateways equipped with the non-capsulation function.

As previously described, the telephone communications

can be established between the telephone sets 1782 and 1785,
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between the telephone sets 1780 and 1785, and between the
telephone sets 1780 and 1781 under control of terminal-to-
terminal c-:ommunication connection controls. As explained in
the above operation, the teiephone communication can be carried
out between the two telephone sets from the telephone set 1
via the media router 1, both the termination gai:eway equipped
with the Capsulation function and the relay gateway b.elonging
to the IP transfer network 1, via another relay gateway and
another termination gateway equipped with the capsﬁlation
function ﬁelonging to the IP transfer network 2, and the media
router 2 to the telephone set 2. Furthermore, the telephone
dommunication can be carried out between the two telephone sets
from the telephone set 1 via the media router 1, both the
termination gateway equipped with the non-capsulation
function axid the relay gateway équipped with the non-
capsulation function_ belonging to the IP transfer network 1,
via another relay gateway and another termination gateway
equipped with the-capsulation function belonging to the IP
transfer network 2, and the med.ia router 2 to the telephone

set 2.

The following description is made with reference to the
FIGs. 310 to 312. Network node apparatuses 1801 to 1805 and

routers 1807 to 1809 are provided within an IP transfer network
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1800. The network node apparatuses and the routers are
interconnected by IP communication lines directly or
indirectly via a network node apparatus or a router. Terminals
1810-1 to 1810-19 having an IP packet transmission/reception
function are connected via an IP communication line to a network
| node apparatus. Reference numerals 1811-1 to 1815-1 indicate
address administration tables of the network node apparatuses,
and reference numerals 1817-1 to 1819-1 indicate route tables
of the routers.

Reference numeral 1868(in FIG. 311) shows major
locations of servers for implementing the terminal-to-
terminal commﬁnication connection control function in
multicast communication. Reference numeral 1857 indicates.a
.multicast administration server. Reference numerals 1855 and
1856 are user service servers. Refetence'numerals 1853 and
1854 are receptionists. Reference numeral 1851 is a multica'sf
service provider. Reference numeral 1852 is a multicést
service purchase:. Reference numeral 1850 is a router.
Reference numeral 1859 is a tree construction server.
Reference numeral 1858 is a network resource administration
server for the IP transfer network 1806. Reference nufnerals
1861 to 1863 are table administration servers.- Reference
numerals 1841 to 1845 are overflow communication lines to which
IP packei:s out o_f schedule are outputted. Each of the servers

and routers within the IP transfer network 1800 has IP
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communication means which is provided with an IP address and
thereby can exchange information with each other by
transmitting and i‘eceiving an IP packet. Here, in the present

.embodim_ent, each server and router can be provided with a

"plurality of multicast IP addresses in addition to the proper '

IP address.

The terminal 1810-2 serves also as a transmission
terminal for transmitting the multicast data in a multicast
éérvice. The multicast service includes what is called
multimedia data such as digitized voice, fax data, still images
and mdving images.

- <<COMMUNICATION RECORD>>

Each line of the address administration table is called_

a communication record_o;: an IP comunication record. The
second line "IOl__, EO1, E26, I26, GO03, F02" in the address
administration table 1811-1 is called a communication record
between an external address "EO1" and an external address

"E26," or a communication record defining an IP communication

route between the terminal 1810-2 having an external address

"EOl" and the terminal 1810-16 having an external address "E26".
When the dontent of a communicatlion record is "a, b, ¢, 4, e,
f," the first item is "a," and the second item is. "b," and so
| .on. When an item is an address, it is expressed as, for example,

the third address item is "c".

- The first item of a communication record is called a
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transmission source internal IP address provided to a
transmission SOurce logical terminal(a logical connection
point between an external If communication line and a network
node apparatus). The second item is called a transmission
source external IP address. The third item is called a
destination external IP address. The fourth item is called
a destination internal IP address provided to a transmission
source logical te;minal.- The fifth.itgm is called an output
destination specification of the internal IP packet. The
sixth item is called an output destination'épecification of
the external IP packet.

<<IP TRANSFER BETWEEN TWO TERMINALS)>)

The terminal 1810-2(in FIG. 310) is provided with an
external IP address "EO1". The terminal end of the
communication line 1822 on the network node apparatus 1801 side
is provided with an internal IP address "IO1l". The terminal
1810-16(in FIG. 312) is provided with an external IP address
"E26". The terminal end of the communication line 1826-6 on
- the ngtwork_node apparatus 1804 side is provided with an
internal IP address "126”. The values in the address
administration tables 1811-1 to 1815-1 of the network node
apparatuses are shown in a state that the initial values have
been set_by a method similar to that described in the other
embodiﬁents. The following dgscription is made for the case

of IP packet transfer.
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The terminal 1810-2 sends out an external IP packet
1829-1 having a transmission source external IP address "EO1"
and a destination external IP address "E26" .onto tj.'he
communication line 1822. The network nodelapparatus 1801 then
receives the external 1P packet 1829-1. Next, the network node
apparatus 1801 confirms that the record "I01, E01, E26, 126,
G003, F02" in the second line of thel address management table
1811-1 contains above'-n.lentioned three acquired IP addresses,
that is, an inter_nal'IP address "I01l" provided to the terminal
end of the communication line 1810-2, a transmission .s"ource.
external IP address "EOl" within the received external IP
.packet. 1829-1, and a destination external IP a_@dr_es's "E26",
then forms an internal IP paqket using "I01, I26" included in
the record,' and then sends it out as an internal IP packet 1829-2
onto the communication line 1823-2 specified by "G03" included
in the record. In the above-mentioned 'proce_dure of
capsulation, since the internal packet output specification
"G03" (the f£fifth item) of the communication record "I01l, EO1,
"E26, 126, GO3, FO02" in question is other than "0", an internal
IP packet is formed by IP encapsulation thereby to be output.
However, in case that the internal packet output specification
is *'d“, the IP packet in question is not encapsulated and is
transferred to the overflow communication line 1841 of the
network node apparatus.

The router 1809 receives the internal IP_packet 1829-2,
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and then sends out an internal IP packet 1829-3 obtained by
copying the internal IPjpacketl1829-2, onto the communication
line 182452 specified by the output interface "G21" specified
by the route table.1819-1. The network node apparatus 1804
receives the internal IP packet 182.9-3,.. fhen confirms that the
record "I26, E26, E01, I01, G36, F16" in the third.line-of the
address administration table 1814-1 contains three IP
addresses "126, E0l1, I01" within the ir_lternal IP packet 1829-3,
then resfores an external IP packet ﬁy'decapsulation in which
the IP header of the internél IP packet.1829-3iis_eliminated,
and then sends it out as an external IP packet 1529-4 onto the
commﬁnicatién line 1826-6 specified by the output interface
"F16" included in the record in question. The terminal 1810-16
receives the external IP packet 1829-4. “
<<KINDS OF TERMINAL>>
Theterminals1810—1to1310-19aredataterminalshaving
a data transmission/reception function, teleﬁhones having a
digitized voice transmission/reception function, voice
transmission terminals capable of-transmitting digitized
voice(that is, transmifters for'cable'voice'broadcast), voice
reception terminals capable of receiving digitized voicé(that
is, receivers for cable voice broadcast), voice/image
transmission/reception termin.als o_r-TV' conferencing terminals
having a digitized voice/image transmission/reception

function, voice/image transmission terminals capable of
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transmitting digitized volce and motion pictures(that is,
transmitters for cable voice/image_broadcast), and
voice/image reception terminals capable of receiving
digitized voice and motion pictures(that is, cable TV_
receivers). Further, the terminals may be a combination of
a media router and one of a data terminal, a telephone and a
voice/image apparatus connected to the media router. The data

transmitted from or received by each above-mentioned terminal

is stored in the pé.ylo’ad section of an IP packet, the multicast .

technology described below is applicéble to each above-
mentioned terminal.
< <PREPARATiON FOR IMPLEMENTATION OF MULTICAST COMMUNICATION>)>
The method of terminal-to-terminal communication
connection control between a transmission terminal and a
reception terminal is described below for the case that the
terminal 1810-2 serves as a multicast transmission terminal
and that each of the terminals 1810-11, 1810-13, 1810-14,
1810-17, 1810-18 serves as a multicast reception terminal.
FIG. 313 shows the cost of a communication line
interconneéting a network node apparatus and a.router-within
the IP transfer network 1800 in a whole number for edch
communication line. In the figure; the communication cost
be;ween the network node apparatus 1801 and the routér 1807
is "1". The communication cost between the network node

apparatus 1801 and the router 1809 is "2". The communication

426




cost between the network node apparatus 1802 and the router
1807 is "2". The communication cost between the network node
apparatus 1802 and the router 1809 is "1". The communication
cost between the router 1807 and the router 1808.4s "1". The
communication cost between the router 1807 and the router 1809
is "3". Ihe communication cost between the router 1808 and
the router 1809 is "3". The communication cost between thé
router 1508 and the network node apparatus 1803 is "1". The
communication cost between the router 1808 and the network node
apparatué 1804 is "4°". -The communication cost between the_
router 1809 and thé network node apparatus 1804 is "1". The
communication cost between the router 1809 and the network node
apparatus 1805 is "1".

Routers and communication lines other than those shown
in FIG. 313 are further included within the IP transfer network
180(_). However, only routers and communication J.ines relevant
to the communicai:ion cos_t calculai_:ion are shown in the figure.
Further, the cost of a communication line may be assigned
separately for the transmission direction and the recepti&n
direction such that, for example, the communication cost of
a transmission line is "2" and that the communication cdost of
a reception line ié "3." However, in the preseht embodiment,
the same communication cost is assigned to both of the
transmission line and the reception line.

The network resource server 1858(in FIG. 311) retains
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an internal data base of the function and the like of various
resources such as routers, servers, communication lines within
the IP transfer network 1800. FIG. 314 is a cost table 1869
retained by'the netﬁork resource servef 1858 for showing the
communication cost of the cbmmunicatién lines between the
network node apparatuses and routers. The symbol "N1801" in
the cost table 1869 indicates the network node apparatus 1801,
and the "R1807" indicates the router 18Q7.

' The cost table 1869 is a list displaying the
communication cost shown in FIG. 313. For example, the "1"
in the seventh column of the second line of the cost table 1869
indicates that the communication cost from the network node
apparatus 1801 to the router 1807 is "1". The "2" in the ninth
column of the second line 6f the cost table 1869 indicates that
the communication cost from the network node apparatus 1801
to thé router 1809 is "2". The "2" in the seventh column of
the third line of the cost table 1869 indicates that the
communication cost from the network node apparatus 1802 to the
router 1807 is "2". The "1" in the ninth column of the third
line of the cost.table 1869 indicates that the communication
cost from the network node apparatus_lsoz to the routetr 1809
is "1" and so on. |

The procedure of multicast communication is described
below with reference to FIGs. 315 to 317. The transmitter

1851(in FIG. 311) of multicast data and the like applies to
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the receptionist 1853 for connecting to the network node

apparatus 1801 using the terminal 1810-2 as a transmission

terminal of the multicast data and the like(Step MS1 in FIG.

300). The receptionist 1853 inputs the transmission terminal
information 1870(FIG. 315) together with the transmission
identification information and the charge payment method, to
the user service server 1855(Step MS2). Here, the
transmission terminal information 1870 includes the
information that the terminal 1810-2 for fnultiéast
transmiésion is connected to the network n_ode apparatus 1801.
Further, the symbol "N1801" in the transmission terminal
information 1870 ihdicates the network node apparatus 1801,
and the "T1810-2" indicates the terminal 1810-2. The user
service server 1855 transmits the transmission terminal
information 1870 together with the acquired transmission
identification information and transmission charge payment
method, to the multicast administration server 1857(Step MS3).
The multicast administration server 1857 retains the received
information described above in the data base thereof (Step MS4).
Described below is the dase that the users of -the

terminals 1810-11, 1810-13,_ 1810-14, 1810-17, 1810-18 réceive

the multicast data and the like. The user 1852 applies to the

receptionist 1854 for the reception of fhe mﬁlticast data and
the like(Step MS11l). The receptionist 1854 inputs the

reception terminal information 1871 together with the user
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identification information and the reception charge payment
methbd, to the user service ser\‘rer 1856 (Step MS12). Here, the
reception terminal information 1871(FIG. 316) includes the
information that the terminals 1810-11, 1810-13 for multicast
data reception are connected to the network node apparatus 1803,
that the terminal 1819—14 is connected to the network node
apparatus 1804, and that the terminals 1810-17, 1810-18 are
connected to the network node apparatus 1805. Further, the
symbol "ﬁ1803” in the reception terminal information 1871
indicates the network node apparatus 1803, and the "T1810-
11" indicates the terminal 1810-11 ﬁnd SO on.

The user service server 1856 transmits the reception
terminal information 1871 together with the acquired reception
‘identification information aﬁd charge payment method, to the
multicast administration server 1857(Step MS13). The
multicast administration server 1857 retains the received
information described above in the data base thereof(Step
MS14). .

on receiving both the Step MS4 and the Step MS14, the
multidast administration server 185i provides a multicast
identification information ID-k to the set of the transmission
terminal information 1870 and the receptibn terminal
infbrmation 1871, and then sends the infbrmation to the tree
construction server 1859(FIG. 311)(Step MS18). The tree

construction server 1859 requests the resource management-
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server 1858 for the cost table 1869 (Step MS19) thereby to obtain
the cost table 1869(Step MS20). The tree consi:ruction server

. 1859 determines the multicast tree structure(FIG. 318) defined

by the multicast identification information ID-k using the’

multicast tree structure calculation module 1859-1(FIG. 311),
that is, determines the communication route_of IP packet
transfer by the multicast technique, and forms the address
administration table additional information(FIGs. 319 to 322)
for the network node apparatuses and the route table additional
information(FIGs. 323 to- 325) for the routers, thereby
retaining them within. the tree const;:uction server 1859(Step
MS21). | .

<{CONSTRUCTION OF MULTICAST TREE STRUCTURE BY TREE
CONSTRUCTION SERVER)>

The tree construction server 1859 then requests the table

administration server 1861 to add the address administration-

- table additional information 1811-2 and the route table
additional information 1817-2 to the address administration
table 1811-1 and the route table 1817-1, respectively(Step
MS22). The table administration server 1861 reports the
setting for the above-mentioned request(Step MS25). The tree
construction server 1859 requests the table administration
server 1862 to add the address administration table additional
information 1813-2, the address administration table

additional information 1814-2, and the route table additional
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information 1818-2 to the addreés administration table '18‘13-1 .
the address admih:l.stration table 1814-1, and the route table
1818-1, respectively(Step MS23). The table administration
server 1862 reports the setting for the above-méntioned
request(Step MS26). The tree construction server 1859
requests the table administration server 1863 to add -thé
address administration table additional information 1815-2
and the route table additional information 1819-2 to the
address administration table 1815-1 and the route table 1819-1,
respectively(Step MS24).

The table administration server 1863 reports the setting
for the above-mentioned request(Step MSZ')) . Here, each table
administration server is connected to a router near a network
node apparatus. The meaning of the address 'admini'stration
table additional.infOrmation and route table additional
information is described later in the description of the flow
of IP packet transfer. On confirmation of the completion 61:‘
the Steps MS25 to MS27, the tree constru‘étion server 1859
reports the completion of the tree construction requested in
the Step MS18 to the multicast administration server 1857(Step -
MS28) .- By the above-mentioned prodedure, the former h’élf of
the terminal-to-terminal communication connectién control for -
m’ultica_st corﬁmunication, that is, the construction of
multicast tree structure, has cémpleted.

<<MULTICAST TREE STRUCTURE)>)
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The meaning of the multicast tree structure sh_'own in FIG.
318 is as follows. An external IP packet sent out by the
terminal 1810-2 reaches the network node apparatus 1801, and
théh becomes an internal IP packet. The internal IP pécket
is bifurcated into two directions toward the router 1807 and
the roﬁter 1809. The internal IP packet having reached the
router 1807 goes through the router 1807 and the router 1808,
and then reaches the network node apparatus 1803. The other
internal IP packet reaches the router 1809. The router 1809
sends out the.internal IP packet into two directidns toward
the nétwork node apparatus 1804 and the network node apparatus
1805. The network node apparatus 1803 decapsulateS"thg
received internal IP packet thereby to restore an external IP
packet, and then sends oﬁt the restored external IP packet to
the terminal 1810-11 and the terminal 1810-13. The network
node apparatus 1804 decapsulates the received internal 1P
packet thereby to restore an external IP packet, and then sends
out the restored external IP packet to the terminal 1810-14.
The network node appératus 1805 decépsulates the received
internal iP packet thereby to restore an externél IP packet,
and then sends out the restored external IP packet to the
terminal 1810-117 and the terminal 1810-18. As such, in
multicast communication, an IP packet is transferred through
a communication route looking like a tree. Thus, the shape

of the communication route is called a multicast tree
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structure.
<<CONSTRUCTION OF TREE STRUCTURE BY MULTICAST TECHNIQUE)>)>

In the Steps MS22 to MS24, the communication from the
tree construction server 1859 to the table ‘administration
servers 1861 to 1863 is carried out by TCP
communication(connection communication) having a high
communication reliability. However; the plurality of table
administration. servers are connected to a large numbér of
‘routers within the IP transfer network for the above-TCP
connection, and hence share the work of the initial setting
and the record rewriting of the address administration tables
of the network node apparatuseé and the route tables of the
routers. The present embodiment involves merely three routers
1807 to 1809. However , another embodiment can involve a large
number of routers, for example, a hundred thousand routers,
and a large number of table administration servers within an
IP transfer network.

In such a case, it is not 'ad_vantageous that the address
administx_'ation table additional information and the route
table additional information are transferred from the tree
construction server to the large number of table administration
servers, because of a large communication traffic.
Accordingly, the record of route table for the transfer of
‘address administration table additional information and route

table additional information from the tree construction server
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to the hundred thousand routers can be set also into each router
at the time of construction of the IP transfer netwdrk. Here,
it is configured so that the IP packet is transferred in a
multicast treé structure for the overall communication record
of each router. By virfue of this, it is avoided that the

communication traffic becomes too large in the transfer of

. addi'e'ss administration table additional information and route

table additional information from the tree construction server
to the large number of routers.
Furthermore, in order to transfer the address

administration and the router table additional information

from the tree construction server to the large number of table ..

administration servers, a well-known address can also be used.
<{ADDRESS MANAGEMENT TABLE>>

The following description is made with reference to FIGs.
326 to 328. The first line of the address administration table
1811 includes the address administration table additional
information 1811-2. The first line of the address
édlninistration table 1813 includes the address administration
table additional information 1813-2. The first line of the
address administration table 1814 includes the address
administration table additionali information 1815-2. The
first line of the address administration table 1815 includes
the address administration table additional information

1815-2.
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The terminal end of the communication line 1822(in FIG.
326) on the network node.apparatus 1801 side is provided with
an internal IP address "I01". The terminal end of the
communication line'1826-1(in FIG. 328) on the network node
apparatué.1803 side is provided with internal IP addresses
'"I20" and "IM2". The terminallend of the communication line
1826-2 on the network node apparatus 1803 side is pi:'ovided with
internal IP addresses "I22" and fIMZ“. The terminal end of
the communieation line 1826-3 on the network node apparatus
1804 side is provided with internal IP addresses "I24" and "IM2".
The terminal end of the communication line 1826-4 on the network
node apparatus 1805 side is provided with internal IP addresses
"I27" and "IM2". The terminal end of the communication line
1826-5 on the network node apparatus 1805 side is provided with
internal IP addresses "I28" and "IM2". Here, the internal IP
address "IM2" is an example of an address used for multicast.
<XMETHOD OF REPRESENTATION OF ADDRESS SDMINISTRATION TABLE>>
.. A comment is made below on the order of description of
the items within a record of the address administration tables
1811 to 1815 in the present embbdiment. In the deécriptidn
of the prior art in the présent specification, the items within
a record is expressed in the order of "El, E2, I1, I2". However,
in the present embodiment, the order of items is changed intp
"I1, E1, I2, E2". The difference is merely in representation

and not essential.
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An IP packet 1830 sent out £rom the terminal 1810-2 having
an IP addfess "EOl1" reaches the network node apparatus 1801
via the communication line 1822. The destination address "M2"
of the IP packet 1830 is a multicast external IP address, for
example, "224.1.2.3" in a spécific number. Here, the "224"
indicates a multicast address according to IETF definition.
An example of a specific number of the multicast internal IP
address "IM2" is "225.1.2.3".
<<ROUTE TABLE OF ROUTER>)>

- The followihg description is made with reference to FIG
327. The figure shows route tables 1817 to 1819 indicating
the communication linés to which the received IP packets are
to be transferred. The second line of the route table 1817
includes the route table additional information 1817-2, the
secbnd line of the route table 1818 includes the route table
additional information 1818-2, and the second line of the route
table 1819 includes the route table additional information
1819-2.

For example, in case of the record in the second line
of the route table 1817, an IP packet having a destination IP
address "IM2" is trénsferred to the'communication.line‘1824-1
specified by the logical communication line name G12. In case
of the record in the second line of the route table 1818, an
IP packet having a destination IP address "IM2" is transferred

to the communication line 1825 specified by the logical
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communi-cation line name G27. Further, since the record in the
secbnd line of the route table 1819 has the items "IM2" and
“"G21, G22", an IP packet having a destination IP address "IM2"
is transferred to thé communication line 1824-2 specified by
the 1ogicéi commﬁnication line name G21 as well as to the
communication line 1824-3 specified by the logical
communication line name G22,.
<<{TRANSFER OF -IP PACKET> >

Next, desdribed below is the series of steps of IP packét
transfer starting from the transmission of the external IP
packet 1830. Reference numeral 1800-1(in FIG. 329) indicates
- the transmission and receptiﬁn of an IP packet within the IP
transfer network 1800. The terminal 1810-2 transmits an
external IP packet 1830 to the communication line 1822(Step
D1 in FIG. 329). On receiving the external IP packet 1830,
the network node apparai:us 1801 confirms the internal IP
address "IO0l1" provided to the terminal end(logical terminal)

of the communication line 1822 to which the external IP packet

1830 is inputted and the destination external IP address "M2"

of the IP packet 1830, then searches the content of the address
administré.tion table 1811 thereby to £ind a record having the
transmission source internal IP address “161" and’ the
destination external IP | address "M2"(first IP packet
acceptance test), and then checks whether the searched record

includes the transmission source external IP addi:ess "EO1" of
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the IP packet 1830 or not(second IP packet acceptance test).

In this example, a record including "I01, E01, M2, IM2,
G02, GO3, 0" is found in the first line of the address
administration table 1811. By using the IP addresses "IO1"
and "IM2" in the record, an internal packet of the transmission
source IP address "I01" and the destination internal IP address
"IM2" are formed(encapsulation of IP packet). It is then sent
out as an internal IP packet 1831-1 to the communication line
1823-1 corresponding to the logical communication line name
G02(Step D2), and sent out as an intefnal IP packet 1831-2-to
the communication line 1823-2 corresponding to the logical
communication line name.G03(Step D3). 1In the p.focedure, when
the destination external IP address "M2" of the external IP
‘packet 1830 is not included in the address administration table
1811, the external IP packet 1830 is abandoned(first IP packet
acceptancé test). The above-mentioned cheék whether the
detected record includes the transmission source IP address
"EO1l" of the IP packet'1830 or not may be omitted. In this
case, the above-mentioned second IP packet acceptance test is
ﬁot carried out.

The internal IP packet 1831-1 transferred via the
- communication line 1823-1 reaches the router 1807. Since-the
destination IP address of the internal IP packet 1831-1 is "IM2"_,
according to the "IM2, G12" of the second line of the route

table 1817, it is sent out as an internal IP packet 1831-3 to
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the communication line 1824-1 for the logical communication
line name G12(Step D4). Heré, the IP packet 1831-1 is copied
lto be the IP packet 1831-3. The internal IP packet 1831-3
reaches the router 1808. Since the destination IP address of
the internal IP packet 1831-3 is "IM2", according to the "IM2,
G27" of the second line of the route table 1818, it is sent
out as an internal IP packet 1831-4 to the communication line
1825 for the logical communication line name G27(Step D5).
Here, the IP packet 1831—3 is copled to be the IP packet 1831-4.
On the other hand, the intérnal IP packet 1831-2 transferred
via the communication line 1823-2 reaches router 1809. Since

the destination IP address of the internal IP packet 1831-

2 is "IM2", according to the "IM2, G21, G22" of the second line

of the route table 1819, it is sent out as an internal IP packet

1831-5 to the communication line 1824-2 for the logical

communication line name G21(Step D7), and further sent out as

an internal IP packet 1831-6 to the communication line 1824-3
for the logical communication line name G22(Step D8). Here,
the IP packet 1831-2 is copied to be thé IP packet 1831-5 and
the IP packet 1831-6. Further,l the route tablés 1817 to 1819

of the routers and the route tables of the network ndde

apparatuses may have address masks which are known to the public.

However, they are omitted in thié example.
The internal IP packet 1831-4 reaches the network node

apparatus 1803 via the communication line 1825. The left four
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items "IM2, M2, EOl1l, I01" of the record "IM2, M2, EO1, IO1,
0, F10, F12" in the first line of the address administration
table 1813 coincide with the fou;‘ addresses "I01, IM2, EO1,
M2" in the internal IP pai:ket 1831-4. Accordingly. the
internal IP packet 1831-4 undergoes encapsulation in which the
IP header is eliminated as described in the other embodiments,
whereby the external IP packet 1830 is restored. The restored
IP_ packet is sent out to the communication lines specified by
the output interfaces F10 and F12. That is, it is sent out
as an external IP packet 1832—i to the communication line 1826-1
specified by the output interface Fl10(Step D11), and further
sent out as an external IP packet 1832-‘2 to the communication
line 1826-2 specified by the output interface F12(Step D13).
'_I'he IP packet 1832-1 reaches the terminal 1810-11, and the IP
packet 1832-2 reaches the terminal 1810-13.

Similarly, the internal IP packét 1831-5 reaches the
network node apparatus 1804 via the communication line 1824-2.
The left four items "IM2, M2, EOl, I01" of the record "IM2,
M2, EO1, I01, O, F14" in the first line of the address
administration table 1814 coincide with the four addresses "I01 .
IM2, EO1l, M2" in the internal IP packet 1831-5. Accordingly,
fhe internal IP packet 1831-5 undergoes encapsulation in which
the IP header is eliminated as described in thé other
embodiments, whereby the external IP packet 1830 is restored.

The restored IP packet is sent out to the communication lines
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specified by the output interface Fl14. That is, it is sent
out as an external IP packet 1832-3 to the communication line
1826-3 specified by the output interface F14(Step D14). The
IP packet 1832-3 reaches the terminal 1810-14.

| The internal IP packet 1831-6 reaches the network node
apparatus 1805 via the communication line 1824-3. The left
- four items "IM2, M2, E01, 101" of the record "IM2, M2, EO1,
101, 0, F17, F18" in the first line of the address
administrationtable1815coincidewiththefouraddresses"IOl,
IM2, E01, M2" in the internal IP packet 1831-6. Accordingly.
the internal IP packet 1831-6 undergoes encapsulation in which
the IP header is eliminated as described in the other
embodiments, whereby the external IP packet 1830 is restored.
The restored IP packet is sent out to the communication lines
specified by the output interfaces F17 and F18. That is, it
is sent out as an external IP packet 1832-4 to_ the communication
~line 1826-4 specified by the output interface F17(Step D17),
and furthe; sent out as an external IP packet 1832-5 to the
communication line 1826-5 specified by the output interface
F18(Step D18). The IP packet 1832-4 reaches.the terminal
1816-17 ., and the IP packet 1832-5 reaches the terminal 1810-18.
<<{PREVENTION 6F IMPLOSION OF ACK PACKETS AND NACK PACKETS)>)>

Considered below is 'the case that in order to reporj: the

reception of an external IP packet 1832-1.to the transmitter

terminal 1810-2, the terminal 1810-11 forms an external IP
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packet 1833 ha_ving the transmission source external IP address
"M2" and fhe destination external IP address "E0l1" thereby to
send it out to the communication line 1826-1(Step D21 in FIG.
29). On receiving the external IP packet 1833, the network

node apparatus 1803 confirms that the transmission source

external IP address "M2" in the received external IP packet .

is a multicast address, and then transfers the received
external IP packet intact to the packet overflow communication
line 1843. The external IP packet transferred to the packet
overflow communication line 1843 is abandoned. Similarly,
when the network node apparatus 1804 receives an external IP
packet from the_termir;al 1810-14(Step D22) or when the network
node apparatus 1805 receives an external IP packet from the
- terminal 1810-17(Step D23), the received external IP packet
is transferred intact to the communication line 1844 or 1845.
The éxternal IP packet transferred to the packet overflow
communicatlion line 1844 or 1845 is abandoned.

As such, thé sending-out of IP paCkets of individual
terminal report from all the terminals receiving the multicast
data to the multicast data transmitter terminal is suppressed.
Accordingly, the implosion of ACK packets within the’IP
transfer network is prevented. "

Next, described below is the épecific méthod that the
| network node apparatus 1803 transfers the received external

IP packet 1833 to the overflow communication line 1843. The
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network node apparatus 180_3 confirms the internal IP address
"IM2" provided to the terminal end(logical terminal) of the
communication line 1826-1 to which the If packet 1833 is
inputted and the destination external IP address "EOL1l" of the
IP packet 1-833, then sea:;ches the communication records within
the address administration table 1813 thereby to find a
communication recorq having the transmission source internal
IP address "IM2" followed by the destination external IP
address "EO1l", and then checks whether the -searched record
includes the transmission source external IP address "M2" of
the IP packet 1833 or not. In this case, all of the first to
the third address items of the communication record "IM2, M2,
EO1, I01, 0, F10, F12" in the first line of the address
administration table 1813 agree. Accordingly,l the record is
selected. Further, since the fifth item(internal packet
output specification) of the communication record is "0", tiie
IP packet 1833 is not -'encapsulated, and is then transferred
to the overflow communication line 1843.

In the case that the terminals 1810-13, 1810-14, 1810-17,
1810-18 transmit an external IP packet having an transmission
source IP address "M2" and a destination IP address "EO1" to
the network nade apparatuses, the IP padket is transferred to
the overflow communication line of each network node apparatﬁs
-by a procedure similar to the above-mentioned case. As

described above, even when the reception terminal 1810-11 sends
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out an ACK packet for confirmation of the reception of the
mplticast IP pécket to the transmitter terminal 1810-2, the
- ACK backet can not pass through the network node apparatus 1803.
Accordingly, the occurrence of congestion in the IP transfer
network due to ACK packet implosion is prevented. The use of
IP packets on the packet overflow'communication lines is
described later.

Even in case that the network node apparatus 1803
receives an NACK packet instead of the ACK packet from the
terminal 1810-11, the NACK packet is abandoned by a similar
principle. Accordingly, the NACK packet implosion is
prevented. w&tﬁ regard to the timing of transmission of an
NACKZpacket by the terminals 1810-11 to 1810-19, for‘examplé,
the time of the IP ﬁacket transfer by multicast technique is
previously determined, and then, when no IP packet is
_ distributed at the scheduled time, an NACK packet is
transmitted.
<<IMPLEMENTATION OF CABLE BROADCAST)>)>

In case that the terminal 1810-2 is a voice transmission
terminél capable of transmitting a digitized voice and that
the terminals 1810-11, 1810-13, 1810-14, 1810-17, 1810-18 afe
digitized voice reception ferminals, the transmission of the

IP packet 1830 is a cable voice broadcast. Further, in case

that the terminal 1810-2 is a voice/moving image transmission @

terminal capable of transmitting a digitized voice/ﬁoving
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image and that the terminals 1810-11, 1810-13, 1810-14, 1810-17,
1810-18 are digitized voice/ moving image reception terminals,
the transmission of the IP packet 1830 is a cable TV broadcast.
<<CORRECTION'6F MULTICAST TREE STRUCTURE>>

The multicast tree struéture can be corrected in case
of an increase or decrease of the multicast data reception
terminals. The receptionist 1854 (FIG. 313) previously
obtains and retains the correspondence between the contents
of multicast service and the muitidast identification
information ID-k(k = 1, 2,'**), from the mulficast
administration server 1857.

A use 1852 applies to. the receptionist 1854 for the
reception of multicast service dat_:a using the terminal 1810-15
connected to the network node apparatus 1804 (Step MS31 in FIG.
'330). The receptionist 1854 acquires the receiver
identification information, the charge payment method, and the
terminal relevant infofmation(that is, the fact that the
network node apparatus 1804 and the terminal 1810-15' are used)
from the user 1852, and then identifies the multicast
iden'tification information ID-k from the content of multicast.
service obtained from the user 1852. The receptionist 1854
then inputs these information to the user service server
1856(Step MS32).

The user service server 1856 transmits the acquired

receiver identification information, charge payment method,
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terminal'relevanf information, and multicast identification
information ID-k to the multicast administration server
1857(Step MS33). The multicast administration server 1857
retains the receptionﬂterminal information in the data base
thereof(step MS34). |

The multicast administration server 1857 sends the
multicast identification information ID-k and terminal
relevant information(the use of the network node apparatus 1804
and the term;na1,1810-15) to the tree construction server
1859(Step MS35). The tree construction server 1859 request
thenetwork resource administration server 1858 for the cost
table(Step MS36) thereby to obtain the cost table(Step MS37).

Using the multicast tree structure calculation module
1859-1, the tree construction server 1859 calculates the
multicast tfee structure involwving the above-mentioned
multicast identification information ID-k and terminal
relevant information, and generates the address
administration table additional information'for the network
nodelapparatuses and the route table change information for
the routers(Step MS38), theréby retaining them within the tree
constructidn server 1859.. Thg tree construction server 1859
then requests the table administration server 1862 fo add tﬁe
address administration table change information into the
address administration table 1814 of the network node apparatus

1804(Step MS40). The table administration server 1862 then
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. reports the setfing for the abové-mentioned request(Step MS4i) ..
The tree construction server 1859 reports the completion of
change of the multicast tree structure to the multicast
administration server 1857(Step MS42). The multicast
administration server 1857 reports the completion of
processing of the application by the user 1852 in the Step MS31,
through the.user service server 1856(Step MS43), through the
receptionist 1854(Step MS44), to the user 1852(Step MS45).
The address administration table 1814 is assumed to be
set by the table administration server 1862. The above-
mentioned address administration table change information
specifies so that the sixth item "F14" in the first line of
the address management table 1814 is changed into "(F14, F15)"
and that the terminal 1810-15 connected to the logical
communication line "F15"' is to be added as an reception teﬁninal .
As a résult the first record of the address administration table
1814 is changed into "IM2, M2, E0l1l, IO0l1l, 0, (F14, F15)".
In case that the multicast data reception by the term:_l.ngl
1810-11 is to be canceled, the user 1852 applies to the
receptionist for the cancellation of the multicast data
reception by the terminal 18 10-11. Asaresult, it is specified
that the logical communication line "F10" connected to the
terminal 1810-11 is to be deleted from the sixth item "(F10,
F12)" of the first line "IM2, M2, EO1l, 101, O, (F10, F12)" of

the address administration table 1813(in FIG. 311). As a
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result, the first line of the address administration table 1813
is changed into "IM2, M2, EOl, I0l, 0, F12". |

The above-mentioned embodiment is for a case that the
route table of the fbuter 1807 and the like is not changed.
However, depending on the content of the other correction
reqﬁest of the multicast tree structure, the route table change
information can be generated for the route tables of the routers
1807 to 1809, or alte:;n_atively the communication record change
information can be generated for the address administration
tables of'thé other network néde apparatuses 1801 and 1802.
In this case, similarly to the initial setting of the tree
structure, the route tables of the routers and the address
administration tables of the network node apparatuses are
changed by requesting to the other table administration servers
1861 and 1863.
<<RELEASE OF MULTICAST TREE STRUCTURE>>

Described below is the procedure of releasing the
multicasttreestructureforterminatingthemulticastservice.
The receptionist 1853(FIG. 311) previously obtains and retains
the corresbondence between the contents of multicast service
and the multicast identification information ID-k(k=1, 2, ***),
from the multicast administration server 1857.

The transmitter 1851 of multicast data and the like
- applies to the receptionist 1853 for releasing the multicast

tree structure having formed by the above-mentioned
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prbcedure(Step MS60 in FIG. 330). The receptionist 1853
inputs the release of the multicast tree structure to the user
service server 1855 depending on the transmission
identification information and the multicast identification
information ID-k(Step MS61l). The user service server 1855
transmits the release of the multicast tree structure together
with the transmission identification information to the
multicast administration server 1857(Step MS62). The
multicast administration server 1857 records the tei:'mination
of the multicast service into the data base thereof depending
on the received transmission identification information and
multicast tree structure release information(including the
multicast identification information ID-k)(Step MS 63). The
multicast administration server 1857 then instructs the tree
construction server 1859 to release the multicast tree
structure identified by the multicast identification
information ID-k{(Step MS64).

Depending on the multicast identification information
ID-k, the tree construction server 1859 instructs the table
administration servers 1861 to 1863 to delete the address
administration table additional information 1811-2, 1813-2,
1814-2, 1815-2(FIGs. 319 to 322) from the éddress
administration. tables 1811, 1813, 1814, 1815 of the network
node apparatuses and to delete the route table additional

information 1817-2, 1818-2, 1819-2(FIGs. 323 to 325) from the
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route tables 1817, 1818, 1819 of the routers(Steps MS66 to MS68),
and then receives the report(Steps MS70 to MS72). The tree
constrﬁction server 1859 reports completion using cost table
1869 to the network resource administration server 1858 (Step
MS73), and then receives the check report(Step MS74). The tree
construction server 1859 reports the completion of the release
procedure of the multicast tree structure to the multicast
administration server 1857(Step MS77). Further, the
multicast administration server 1857 reports the compietion
of the reléase procedure of the muificast tree structure,
through the user service server 1855(Step MS78), through the
data transmissipn receptionist 1853(Step MS79), to the data
transmitter 1851 (Step MS80). ~ Here, the Steps MS78 to MS80 are
optional andmay be omitted. By the above-mentioned procedure,
the latter half of the terminal-to-terminal communication
connectioncohtrolbymmlticasttechnique,thafis,therelease
- of multicast tree structure, has completed.
<<USE OF OVERFLOW COMMUNICATION LINE)>)>

The usage of the overflow communication lines 1843 to
1845 is described below. Reference numerals 1801 to 1805(in
- FIG. 331) indicate network node apparatuses. Refererce
numeral 1810-2 indicates a terminal for transmitting the
multicast data. .Referenée numerals 1810-11 to 1810-13
indicate terminals for receiving the multicast data.

Reference numerals 1880 to 1882 indicate overflow
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communicafidn line servers connected to oﬁtput lines 1843 to -
1845. The IP packet 1833(in FIG. 328) sent out from the
terminal 1810-11, that is, the IP 'packet 1833 having an
transm:l.ssion_ source IP address "M2" and a destination IP
address "EO01," is transferred to the overflow communication
line 1843 according to the value "0" of the fifth item of the
record "IM2, M2, EO1, I01, O, (F10,F12)" in the first line of
the address administration table 1813. When the internal
packet output specification(the fifth item) in tﬂe record is
"0", the IP packet is transferred to the overflow communication
line. .Orlx the contrary, when the internal packet output
l‘specification is not "0", the IP packet is not transferred to
the overflow communication line.

The following description is _made with reference to FIG.
332. An IP packet 1833 sent out from the terminal 1810-11 and
having a transmission source external IP address "M2" reaches
the network node apparatus 1803(Step MC1). The IP packet 1833
then reaches the overflow communication line server 1880 via
the overflow communication line 1843(Step MC2). When an IP
paéket having a transmission source external IP address "M2"
is sent out from the terminal 1810-12, the IP packet in question
reacheé the network node apparatus 1803(Step MC3). The IP
packet then reaches the ove.rflow communication 1line server 1880
via the overflow communication line 1843(Step MC4). When an

IP packet having a transmission source external IP address "M2"
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-1s sent out from the terminal 1810-13, the IP packet in question
reaches the network node apparatus 1803(Step MCS). The IP
packet then reaches the overflow communication 1irie server 1880
via the overflow communication line 1843(Step MC6).

In these cases, the overflow communication line server
1880 receives a plurality of IP packets the transmission source
“exiernal IP address of which is "M2", that is, a multicast IP
address. When the terminals 1810-11 to 1810-13 transmit an
IP packet, the transmitter terminal address is described in
the payload portion of thé If packet. That is, according to'
the rule, the terminal 1810-11 sets the transmitter terminal
address "E20", the terminal 1816-12 sets the transmitter
terminal address "E21", and the terminal 1810-13 sets the
transmitter terminal addfess "E22". Thus, the overflow
communication line servers 1880 to 1882 can identify the
external IP address of_each.transmitter terminal using the IP
address of each transmitter terminal. As such, when the
terminals 1810-11 to 1810-13 transmit an ACK packet or NACK
packet, the transmitter terminal is identifiable. |

The overflow communication line server 1880 can collect
the information of the tree terminals obtained by thé
above-mentioned method, and can notify it, through the network
node apparatus 1803(Step MD1), through the IP transfer network
1800, through the network node apparatus 1801(Step MD2), to

the transmission terminal 1810-2 of the multicast data(Step
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MD3). Here, in order to permit the IP packet transfer between
the overflow communication line server 1880 and the terminal
1810-2 for the purpose of the Stéps MD1 to MD3., the records
for IP encap_sulation and decapsulation are set both in the
address administration table 1811 in the network node apparatus
1801 and in the address administration table 1813 in the
network node apparatus 1803.

As a result, the multicast data transmission terminal
1810-2 can recognizé whether the terminals 1810-11 to 1810-13
have received the multicast data or ndt(distribution
cﬁnfirmation function). At that time, the increase is
suppressed in the amount of communication in the IP transfer
network due to the increase of ACK packets and NACK packets.

The overflow communication line server 1880 can transmit
an IP packet to the terminals 1810-11 to 1810-13 using an
multicast address "M2"(Steps ME1l to ME4). Alternatively, the
overflow communication 1iné server 1880 can set a record
includipg an encapsulation address into the address
édministration table 1813, and then transmit an IP packet to
the terminal 1810-12 using an IP address "E21"(Steps MF1 to
- MF4). ‘

The following description is made with reference to FIG.
333. The overflow communication line server 1880 can exchange
information with the multicast transmission. terminal 1810-

2 by transmitting and receiving an IP packet(Steps MGl to MG3).
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The ‘overflow communication line server 1881 can exchange
information with the multicast transmission terminal 1810-
2 by transmitting and receiving an IP packet(Steps MH1 to MH3).
The overflow communication line serfrer 1882 can exchange
information with the multicast transmissioﬁ terminal 1810~
2 by transmitting and receiving an IP packet(Steps MI1 to MI3).
As such, the overflow communication line server transmits and
receives an IP packet to and from each multicast data reception
terminal connected to the network node apparatus, and
accordingly the multicast data transmission terminal 1810-
2 does not need to transmit and receive an IP packet to and
from all multicast data reception terminals, whereby the load
of the multicast data transmission terminal 1810-2 is réduced.
Furthér, for example, when the terminal 1810-11 requests the
resending multicast data; the transmission terminal 1810-2
-transmits IP packets using the above inent_ioned multicast tree
structure. Thereby, high reliability of transmission can be
achieved. |
<<ALTERNATIVE.EMBODIMENTS OF ADDRESS ADMINISTRATION TABLE>>
The add:;ess administration tablé 1811(in FIG. 326) can
| be implemented in the form of the address administration table
1811-5(in FIG. 334-). In this embodiment, the record of the
address administration table 1811-5 is formed by eliminating
the second item(that is, the transmission source external IP

address) of the record of the addréss administration table 1811 .
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For example, the second item "EO01" of the record "IOl, EO1,
E26, I26, GO3, F02" in the third line of the address
| administratibn table 1811 is eliminated thereby to become the
record "I01 , B26, 126, GO3, FO2" in the third line of the address
administration table 1811-5. The IP encapsulation function
of the network node apparatus in the case that the second item
1s eliminated is described also in the present embodiment.
Further, the address management table 1811(in FIG. 326)
can be implemented in the form of the address management table
1811-6(in FIG. 325). In this case, an address mask_technique
is used in the IP encapsulation by the network node apparatué.
When an external IP packet having a destination external
IP address "E26" and a transmission source external IP address
"EO1" is inputted from the commur_lication line 1822 the internal
IP address of the terminal end of ﬁhich is "I01", the recof:ds
in the first line and the third line of the address
administration table 1811-6 are in quesfion. With regard to
the record in the first line, it is checked whether the result
of the "and" operation between a destination-use.external IP
mask "M—t2" and the destination external IP address "E26" in

the external IP packet coincides with the destination external

IP address "E2x" in the record of the first line or not(equation

(9) given below). No coincidence occurs in this case. With
regard to the record in the third line, it is checked whether

the result of the "and" operation between a destination-use
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external IP mask "M—t26" and the destination external IP

address "E26" in the external IP packet coincides with the
destination external IP address "E26x" in the record of the
third line or not (equation (10) given below). Coincidence
occurs in this case.

The transmission source IP address also is compared using

the equation (11) given below, similarly to the above-mentioned

cases.
If ("M—t2" and "E26" = "M2x") -2+ (9)
" If ("M—t26" and "E26" = "M26x") -4+ (10)
- If ("M—hOl1l"™ and "EO1" = "E01x") *++(11)

According to the result of above-mentioned _lcomparison, the
record of the third line is selected. Encapsulétion is carried
out using the internal redords "I01" and "126" of the record
of the third line, théreby forming an internal IP packet.
The address administration table 1811(in FIG. 326) can
‘be sepérated and represented into the table 1811-7 and the table
181-8 shown in FIGs. 336 and 337, and can then be implemented
in the form of such tables on the memory. That is, the Tecord
"I01, EO1, M2, IM2, (G02,G03), O" in the first line of the
address administration table 1811 is éeparated into the record
"I01, EO1, M2, IM2, MT—1, 0" in the first line of the address

administration table 1811-7 and the record "MT—1, G02, GO3"
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in the first line of the address administration table 1811-8.
In other words, the multicast branching point is described in
the table 1811-8.

<{SUMMARY> >

The informatioh of a multicast service provider and the
information 'of a multicast service purchaser are accepted via
a user service server thereby to be used in the setting of the
multicast tree structure. A tree construction server inquires
to a resource administration servef for the cohnection
information and the communicafion line cost of the
communication lines between the network node épparatuses and
the routers, thereby acquiring them. The tree construction
server further notifies, toaplurality of table administration
.servers, the address additional information to the address
administration tébles in the network node apparatuses and the
additional information to the route table servers in the
routers, thereby setting the multicast tree structure.

A multicést communication récord may be set in the route
table of each router, whereby using the multicast communication
record, a tree construction server can transfer the addreés
administration table additional information and the route
table additional informafion for setting the tree structure
for multicast service, to a table administration server.

The transmission terminal 1810-2 can resent the

multicast data, thereby high reliability multicast can be
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achieved. Further, a voice transmission tefminal transmits
digitized voice, and a plurality of digitized voice reception
terminals feceive the digitized voice. Furthermore, a.
voice/motion picture transmission terminal transmits
digitized voice/moving image, and a plurality of digitized
voice/ moviﬁg image reception terminals receive the digitized
voice/ moving image.

When the internal packet output specification of an
. address administration table is "0", the IP packet is
transferred_to an overflow communication line. On the
contrary, when the packet overflow parameter is not "0", the
IP packet is not transferred to the overflow communication line.
Here, the determination value "0" of the internal packet output
specification may be re_placed by another fixed value. Further,
when an IP packet including a multicast IP address as the
transmission source address is detected, the IP packet_ié
abandoned, whereby the IP packet concentration to the
transmission source can be avoided.

- As a first address registration test, a destinafion
multicast address is previously registered in the address
administrétion table of a network node apparatus. .Whén the
destination multicast address in the header .of an external IP
packet input to the network node apparatus is not one registered
'intheaddressadministrationtable,thenetworknodeapparatps

abandons the IP packet, thereby preventing the mixing-in of
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.-an unregistered IP packet into the IP transfer network.
Similarly, as a second address registration tesf, a
transmission source multicast address 1s previously
registeree in the address administration table of the network
node apparatus. When the transmission source multicast
address in the header of an externel IP packet inputted to the
network node apperatus is not ene regietered in the address
administration table, the network node apparatus abandons the
iP packet, thereby preventing the mixing-in of an unregistered
IP packet into the IP transfer network.

The registration of a mﬁlticast address into the address
administration table of a network node apparatus on the
receive: side is not permitted, whereby an ACK packet'for IP
packet reception confirmation from a multicast IP packet
receiver to the multicast IP packet transmitter can not pass
through the network node apparatus. Accordingly, the
occufrence of congestion in the IP transfer network due to ACK
packet implosion and NACK packet implosion is prevented.

The registration of the IP address of a router as a
destination address is unpermitted, whereby the intrusion of
a harmful IP packetlfor rewriting a multicast table ahd the
like sent from the outside of the IP transfer network info a
router within the IP.transfer network is‘prevenfed.

Alternatively, the registration of the IP address of an

. operation administration server for multicast within the IP

460



transfer network is unpermitted, whereby the access from the
outside of the IP transfer network to the operat_ion management
server within the IP transfer network is prevented.

Accordingly, the informational security is improved. As a
second address registration test, the transmission sources for
IP packets including multicast data are restricted, wheréby
the occurrence of an iilegal action by an illegal person is
suppressed. Further, in case of the occurrence of an illegal
é.ction, the transmission source of the IP packet is easily
identified, and hence the informational security of the IP

transfer network is improved.

18. 18TH EMBODIMENT CONDUCTING MULTICAST COMMUNICATION:
The follqwing description is made with referénce to the
FIGs. 338 to 341. Netﬁork node éppar_afuses‘ 1.901 i:o 1905 and
routers 1907-1 to 1907-4 are provided within an IP transfer
network 1900. The network node apparatuses and the routers
are interconnected by IP comun:l.cation lines directly or
indirectly via a network node apparatus or a router. Terminals
1910-2 to 1910-70 having an IP -packet transmission/rjeqeption
function are connected via an IP communication line to a network
node a_pparatué. Reference numerals 1911 to 1915 indicate
address administration tables of the network node apparatuses.
Reference numerals 1911-3, 1911-4, 1911-5,. 1912-3, 1912-4,

1912-5 indicate multicast service proxy servers. Reference
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numerals 1913-3, 1913-4, 1913-5 indicate overflow
communication line servers. Reference numerals 1941 to 1945
indicate overflow communication lines. In the present
embodiment, each server and router has a plurality of multicaét
IP addresses in addition to the proper IP address, and can
exchange information with each other by exchanging IP packets_.
<{TRANSMISSION TERMINAL AND TRANSMISSION ADMINISTRATION
SERVER)>)>

The terminals 1916-02 and 1910-05 serve also as a
transmission ferminal for transmitting multicast. data in a
multicast service. The terminals 1910-06 and 1910-08'serve
also as a traqsmission administration server for the multicast
service. Each transmission administration ser&er comprises a
data base and a information proéessing mechanism, thereby '
exchanging thé information with the multicast sérvicé'proxy
servers and sharing a part of the information processing of
the multica#t data transmission terminals. |
<<OUTPUT DESTI&ATION SPECIFICATION OF COMMUNICATION RECORD> >

The fifth item of a communication record of an address
administration table is called.the outputldestination
specification of an internal IP packet. When the value’of the
.it_em isnot "0", it indicates a specified state. When the &alue
is ;OF, it indicates an unspecified state. Similarly, the
sixth item of the communication record of the address

administration table is called the output destination
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specificafion of an external IP packet. When the vaiue of the
item is not "0", it indicates a specified state. When the value
is "0", it indicates an unspecified state. For example, in
the communication record “IM2, M2, EO02, 102, 0,(Fl1 to F30,
F91)" in the first line of the address administration table
1913, the output destination specification of the internal IP
packet is "0", that :I.s,' unspecified. The output destination
specification of the external IP packet is "F11 to F30, F91",
that is, the logical communication lines F1ll to F30 andFQl.
He;e, the logical communication lines F11 to F30 are
communication lines 1960-11 to 1960-30,'and the logical
communication line F91 is a communication line 1960-91.
<<OVERFLOW COMMUNICATION LINE)>)>

The overflow communication line server'collects IP
packets, such as ACK packets and NACK packets, which are replied
‘from an recep?:ion terminal tb a transmission terminal, via an
overflow' communication line, and then transfers them to
separate multiqe_tst service proxy servers depending on the
multicast address. |
' <KTRANSFER OF MULTICAST IP PACKET, 1>>
An external IP packet 1930 having a transm_ission source
~ external IP address "EO2" and a destination external IP_ address
"M2" is sent out from the terminal 1910-02(in FIG. 338)(Step
Q1 in FIG. 342), and then reaches the network node apparatus

1901. The communication record "I02, E02, M2, IM2, *--, 0" of
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the first 1line of the address administration table 1911 is used,
whereby internal IP packets 1931-1 and 1931-2 are formed. The
internal IP packet. 1931-1 reaches the router 1907-1(Step Q2),
and then becomes to an internél IP packet 1931-3 thereby to
reach the network node apparatus 1903(Step Q3). On the other
hagd, the internal IP packet 1931-2 reaches the router
1907-2(Step Q4). In the router 1907-2, the internal IP packet
1931-2 is copied thereby to be bifurcated into two. The
internal IP packet 1931-4 reaches the network node apparatus
1904('Step Q5), and the internal IP i)acket 1931-5 reaches the
network node apparatus 1905(Step Q6).

On receiving the internal IP packet 1931-3, using the
communication record "IM2, M2, E02, 102, 0, F11 to F30, F9J."
in the first line of the address administration table 1913,
the network node 'apparatus 1903 decapsulates the internal IP
packet 1931-3 thereby to restore an external IP packet(haviri_g'
the same content of the external IP packet 1930), and then sends
out the restored external IP packet to the terminals 1910-
11 to 1910-30 and the multicast service pProxy server 1911-
.3(Steps Q7, Q';x) . Here, the terminals 1910-11 to 1910-30 ére
provided with a multiéast address “MZ;' in addition té the
external IP addresses "E11" to "E30". Further, the multicast
service proxy server 1911-3 is provided with a multicast
address ';MZ" as well as an external IP addresses "E91". The

feature of the present embodiment is that the multicast service
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proxy sefver 1911-3 receives the multicast service data(Step
Q7x) at almost the same time as that of the terminals 1910-11
to 1910-30.

On receivi_ng thé internal IP packet 1931-4, using the
. communication record "IM2, Mz','EOZ, 102, 0, (F31 to F50, F.93)"
in the first line of the address administration table 1914,
the network node apparatus 1904 decapsulates the internal IP
packet 1931-4 thereby-to restore an external IP packet, and
then sends out the restored external IP packet to the terminals
1910-31 to 1910-50 and the multicast service proxy server
1911-4(Steps 08 and Q8x). Here, the términals 1910-31 to
1910-50 are provided with a multicast address "M2" in addition
to the external IP addresses "E31" to "E50". Further,.the
multicast sgrvi’cé proxy server 1911-4 is provided with a
multicast address "M2" as well as an external IP addresses
"E93". o |

On receiving the internél IP packet 1931-5, using the
communication record "IM2, M2, E02, I02, 0,__ (F51 to F70, F95)"
in the first line of the address administration table 1915,
the network node apparatus 1905 decapsulates the internal IP
packet 1931-5 thereby to restore an external IP packet, and
then sends out the restored external IP packet to the terminals
1910~-51 to 1910-70 and the multicast service proxy server
1911-5(Steps Q9, Q9x). Here, the terminals 1910-51 to 1910-70

are provided with a multicast address "M2" in addition to the
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external IP addresses "E51" to "E70". Further, the multicast
service.proxy server 1911-5 is provided with a multicast
address "M2" as well as an external IP addresses "E95".
<<SEND-OUT OF IP PACKET BY RECEPTION TERMINAL, 1>>

In some cases, the terminals 1910-11 to 1910-70 send put
various IP packets, such as an ACK placket for notlifying a normal
reception to the transmission terminal, an NACK packet for
notifying a reception failure to the transmission terminal,
and an IP packet fdr'replying a question, to_ the transmitterxr
terminal 1910-02 having aﬁ external IP address "E02". The
procedure for this i_s described below. In this example, the
transmission source address 1s a multicast IP address "M2",
and the destination address is "E02".

The terminals 1910-11 to 1910-30 form an IP packef 1';0
be sent to the terminal 1910?02(Step Q10) thereby to send it
out to the network node apparatus(Step Q11). On receiving the
external IP packet, the network node apparatus 1903 transfers '
the external IP packet intact to the packet overflow output
line 1943'(Step Q12), because the internal I_P packet output’
destination specification in the -comuﬁication record "IM2,
M2, E02, 102, 0,.(Fll to F30, F91)" in the first line of the
address administration table 1913 corresponding to the input
external IP packét is unspecified, that is, the fifth item of
the record is "0O".

<<FUNCTION OF OVERFLOW COMMUNICATION LINE SERVER, 1>>
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The overflow communication line server 1913-3 receives
an external IP packet 1946-1(FIG. 345) from the overflow
communication line 1943(Step MPS1 in FIG. 344), then confirms
that the transmission source IP address of the externai IP
packet 1946-1 is "M2"(Step MPS2), and then forms an IP packet
1946-2 to be sent to the multicast service proxy server 1911-3
for processing themulticast service specified by themulticast |
address "M2", thereby sending out the IP packet(Step MPS3).
He‘ije, the.lta.:'ansmis'sion source IP address of the IP packef 1945-2
is the IP address "E90" of the overflow communication line
server 1913-3, and the destination IP address is the iP address
"E91" of the multicast service proxy server 1911-3.  The IP
packet 1946-2 is sent out from the overflow comunication line
server 1913-3(Step Q013 in FIG. 342), through the network node
apparatus 1903, and reaches the multicast service proxy server
'1911f3(Stele4). Atthattime,thecommunicationregofd"190,
E90, E91, I91, *-*, F90" in the twelfth line and the |
communication record "I91, E91, E90, I90, ***, F91" in the tenth
line of the address administration table 1913 are used.

In this case, the multicast service proxy server 1911-3
15 requésted fdr the re-transmission of the multicast’ data,
because the received IP packet is an NACK packet . The multicast
service proxy server 1911-3 has previously received the
multicast data classified by the IP address "M2" in the Step

Q7x, and hence can use.the multicast data for the re-
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transmission request. The multicast service proxy server
1911-3 re-transmits the multicast data requested for re-
transmission to the netwofk node apparatus 1903(Step Q15).
The multicast data reaches the terminals 1910-11 to 1910-
30(Step Q16). At that time, the communication record "I91,
E91, M2 ., IM2, ***, F91" in the third line and the communication
record "IM2, M2, E91, I%91, 0, Fl1 to F30" in the secohd line
of the address administration table 1913 are used.
<<FUNCTION OF MULTICAST SERVICE PROXY SERVER, 1>>

The multiéaétfservice pro?y'éerver 1911-3 ¢hecks the
content of the received IP packet 1546—2 thereby fo form an
IP packet containing: the information in which ACK packets
indicating the reception confirmation are concentrated and .
listed: the information inﬁwhich NACK packets indicating the
reception fa.ilure notified from the terminals are concentrated
and listed; the concentrated information such as individual
terminal information; and the like; and then sends it to the
| transmitter terminal 1910-2, or alternatively, receives an IP
packet replied from the transmitter terminal 1910-2(Steps Q41
.to Q44 in FIG. 342). Here, the IP addresses of the IP packet
are the external IP address "E91" of the multicast servicé proxy
serfer 1911-3 and the external IP addresé "EO2" of the
transmitter terﬁinal 1910-2. Further, the communication
record "I91, E91, E02, I02, *°*, F91" in the seventh line of

the address administration tablé' 1913 and the communication.
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record "102, E02, E91, 191, *-*, FO2" in the second line of the
address administration table 1911 are used.
{{SEND-OUT OF IP PACKET BY RECEPTION TERMINAL, 2>>

The terminals 1910-31 to 1910-50 receive the multicast
data in the Step Q8. The terminals 1910-31 to 1910-50.form
an IP packet us_ed for a reception confirmation and the like(Step
Q20 in FIG. 342) thereby to send it to the network node apparatus
1904(Step 021).

On receiving the external IP packét; fhe network node
apparatus transférs the external IP packet intact without IP
enc_apsulation to.the' packet overflow output line 1944 (Step Q22),
because the internal IP packet output destination
specification in the communication record "IM2, M2, E02, 102,
0, (F31 to FSb; F93)" in the first line 6f the address
administration table 1914 corresponding‘to the input external
IP packet is uhspecified’, that is, the fifth item of the record
is "0". |
<{OVERFLOW COMMUNICATION LINE SERVER, 2>>

| The overflow communication line server 1913-4 receives
the external iP packet from the overflow communidaﬁion line
1944, then confirms that the transmission sourde IP address
of the external IP packet is "M2", énd then forms an IP packet
to be sent to the muiticast service proxy server 1911-4 for
processing the multicast service specified by the multicast

address "M2", thereby sending out the IP. packet via the
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communication l1line 1914-1 to themulticast service proxy server -
. 1911-4(Step QZ4' in FIG. 342). In this case, the feature- is
that the overflow communication line server 1913-4 and the
mulficast service proxy server 1911-4 are interconnected by
the corﬁmunicatioﬁ line 1914-1.
<<FUNCTION OF MULTICAST SERVICE PROXY SERVER, 2>>

The multicast serv;i.ce Proxy server 1911-4 has previously
received the multicast data in the Step Q8x. The multicast
service proxy server 1911-4 ré-transmits the multicast data
requested_ f'lor re-transmission to the network node apparatus
1904(Step Q25). The multicast data reaches the terminals
1910-31 to 1910-50(Step Q26). At that time, the commun:l.lcation '
record "I93, E93, M2, IM2, -, F93" in the third line and the
communication record "IM2, M2, E93, I93, 0, F31 to F50" in the
second line of the address administration table 1914 are used.

The multicast service proxy server 1911-4 checks the
content of the received IP packet théreby- to form an IP packet
containing: the concentrated ACK packet information; the
concehtrated NACK packet information; the concentrated
individual terminal information; and the like; and then sends
it to tﬁe transmitter terminal 1910-2, or alternatively,
rec_eives an IP. packet feplied from the transmitter terminal
1910—2(éteps Q45 to Q48 in FIG. 342). Here, the communication
record "I93, E93, E02, I02, °**, F93" in the seventh line of

the address management table 1914 and the communication record
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"102, EO2, E93, I93, ***, FO2" in the third line of the address
administration table 1911 are used.
<<SEND-OUT OF IP PACKET BY RECEPTION TERMINAL, 3>>

The terminals 1910-51 to 1910-70 receive the multicast
data in the Step Q9. The terminals 1910-51 to 1910-70 form
an IP packet used for a reception confirmation and the like(Step
Q30 in FIG. 342) thereby to send it to the network node apparatus
1905(Step Q31). The network node apparatus 1905 transfers the
external IP packet to the packet overf;ow output line 1945(Step
Q32). The overfléw communication line server 1913-5 receives
the external IP packet from the ove:flow communication line
1945, and then sends out the.iP packet via the communication
line 1915-1 to the multicast service proxy server 1911-5(Step
Q34 in FIG. 342). |

The multicast service proxy. server 1911-5 has previously
recéived the multicast data in the Step Q9x. The multicast
service proxy server 1911-5 re-transmits the multicast data
requested for re-transmission to the network node apparatus
1905(Step Q35). The multicast data reaches_the terminals
1910-51 to 1910-70(Step Q36).

The multicast serviqe proxy server 1911-5 checKs the
content of the received IP packet thereby to form an IP packet
containing the concentrated ACK packet information and the like,
and then sends it to the transmitter terminai 1910-2, or

alternatively, receives an IP packet replied from the
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transmitter terminal 1910-2(steps Q49 to Q52 in FIG. 342).
Further, the multicast service proxy server 1911-5 can exchange
informatiori directly with the terminal 19 10-70 by transmitting
and receiving an IP packet(Steps Q38, 039). Here, the
communication record 195, E95, E70, I70, ***, F95" in the ninth
line and the communication record "I70, E70, E95, 195, s, F70"
in the tenth line of the address administration table 1915 are
used. In this case, the feature is that the multicast service
Proxy servér 1911-5 provideé a service for communicating
directly with the terminal 1910-70. |
<{PACKET TRANSfER OF MULTICAST IP ADDRESS "M5">)>

An external IP packet 1932 having a transmission source
external IP address "EO5" and a destination external IP address
"M5" is sent out from the terminal 1§10-05(in FIG. 339), and
then undergoes IP encapsulation via the network node apparatus
1902, thereby becoming internal IP packets 1933-1 and 1933-2.
Each packet reaches the network node apparatus 1903 or 1905
via the router 1907-3 or 1907-4. Each internal IP packet is
then decapsulated and sent to the terminals 1910-21 to 1910-30,
'1910-41 to 1910-50, and 1910-61 to 1910-70. This procedure
is shown in FIG. 343. A first major difference frorh FI1G. 342
1s that the terminal 1910-05 serves as the transmission
termihal instead of the terminai 1910-02 and that the routers
}90'7-3 and 1907-4 are used instead of the routers 1907-1 and

1907-2. The route through which the IP packet is transferred
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is changed as shown in FIG. 343(Steps R1 to R9, R7x, R8x, R9x).

As described ébove . the plurality of reception terminals
connééted to a network node apparatus are provided with a proper
external IP address as well as oﬁe or more multicast IP
addresses defined for each mﬁlticast service, whereby one or
more multicast services can be used.
<<TRANSMISSION ADMINISTRATION SERVER)>)>

A second major point is that the multicast serviqe proxy
servers 191_2-3 to 1912-5 can transmit the concentrated ACK
information IP' packet, the concentrated NACK information IP
| packet, and the concentrated ind_ividual terminal j_.r_lformation
IP packet to the transmission administration server 1910-08,
and can receive thé data sent out from the transmission
_adininistration server 191.0-08(Steps R41 to R4ai, R45 to R48 and
R49 to R52 in FIG. 343). The transmission administration
server 1910-08 and the transmission terminal 1910-05 also
exchange information with each other by transmitting and
receiving an IP packet(Step R55 in FIG. 343). 1In t;he
transmission/reception of an IP packet between the multicast
service proxy éerver 1912-3(IP address "E92") and the
transmission administration server 1_910-08(IP address "E08" ') R
the communication record “168, EOB, E92, 192, ***, FO08" in the

fifth line of the address administration table 1912 and the

communication record "192, E92, E08, I08, °°*, F92" in the

eighth line of the address administration table 1913 are used.
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-In the transmissibn/reception of an IP packet between. the
multicast .se:_'vice proxy server 1912-4(IP address "E94") and
the transmission administr-ation server 1910-08, the
communication record "I08, E08, E94, 194, ***, FO8" in the sixth
line of the address administration table 1912 and the
communication record "I94, E94, E08, I08, °°-, F94" in the
eighth line of the address administration table 1914 are used.

In the transmission/reception of an IP packet between
the multicast service proxy server 1912-5(IP address "E96")
and the transrﬁission administration server 1510-08, the
communication record "I08, E08, E%96, I96, °°*, F08" in the
_ sevgnth line of the address administration table 1912 and the
communication record "I96, E96, E08, I08, °°*, F96" in the
eighth line of the address administration table 1915 are used.
In the transmission/reception of an IP packet between the
t_rahsmission administration server 1910-08(IP address "E(08")
and the transmission terminal 1910-05(IP address "E05") and,
the communication record "I08, EO8, E05, I05, ***, FO8" in the
eighth line and the communication record "I05, EO5, EO08,.
108, ***, FO5" in the ninth line of the address administration
table 1912 are used. :
<<OVERFLOW COMMUNICATION LINE SERVER AﬁD MULTICAST SERVICE
PROXY SERVER>)>

The function of the overflow communication 1iné server

and the multicast service proxy server is the same as that of
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the above-mentioned case of multicast IP address "M2". On
receiving an IP packet from the overflow communication line
1943(Step MPS1 in FIG. 344, Steps R10 to R12 in FIG. 343), the
overflow communication line server 1913-3 checks whether the
multicast IP address of.the IP packet is "M2," "M5," or the
like(Step MPS2), and then transfers it to the multicast service
proxy server 1911-3 or the multicast service proxy server
1912-3 depending on the situation(Step MPS3, Steps R13, R1l4
in FIG. 343). |
<<INITIAL SETTING AND CANCEi.LATION OF MULTICAST IP ADDRESS)> >
The administrator of the IP transfer network 1900 has .
the authority to rewrite the communication record of the
address administration tébles 1911 to 1915 of the network node
apparatuses. For Example, a coﬁﬁunication record "I07, EO7,
M7, IM7, ***, O" used by the terminal 1910-7 for multicast
service transmission is added to the address administration
table 1911 in the netwbrk node apparatus 1901. Here, "M7" is
amulticast IP address. The route information of the multicast
address "M7" is added to the route tables in the routers 1907-1
to 1907-4. A communication record "IM7, M7, E07, I07, 0, F11
to F20, F91-1" used by the ferminals 1910-11 to 1910-20 for
multicast service reception can be added to the address
administration table 1913 in the network node apparatus 1903.
Here, "M7" is the same multicast IP address as the above-.

mentioned "M7". The Fl1l1l to F20 indicate the output line

475




interfaces connected to the terminals 1910-11 to 1910-20. The
F91-1 indicates an output line interface connected to a |
multicast service proxy server newly installed. The
administfafor of thé IP transfer network 1900 installs the

. above-mentioned multicast IP address "M7" in thé terminais
.1910-11 to 1911-20.

Similarly, a communication record "IM7, M7, E07, I07,
0.,F31.to F40, F93-1" used by the tefminals 1910-31 to 1910-40
for multicast service reception is added to the address
administration table 1914 in the network node apparatus 1904.
Further, a communication record "IM7, M7, E07, 107, O, F51 to
F60, F95-1" used by the terminals 1910-51 to 1910-60 for
multicast service reception can be added to the address
administration table 1915 in the network node aﬁparatus 1905.

By virtue of thé above-ﬁentioned procedure, the terminals
1910-11 to 1910-20, the terminals 1910-31 to 1910-40, and the
terminals 1910-51 to 1910-60 can receive the new multicast
sérvice. The termihals 1910-21 to 1910-30 can cancel the
reception of the multicast IP service idehtified by the IP
address "M5” by'eraéing a communication record "IM5, M5, E92,
192, 0, (F21 to F29)" in the fifth line of the address |
administrafion table 1913.

<<NETWORK NODE APPARATUS TO WHICH TRANSMISSION ADMINISTRATION
SERVER IS CONNECTED>> |

In the above-mentioned embodiment, the transmission
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terminal 1910-05 and the transmission administration server
1910-08 are connected to the common network node apparatus 1902,
waever, it is possible .that the terminal 1910-07(IP address
"EO07") connected to the network node apparatus 190i is set to
be a new transmission administration servef, that the terminal
1910-08(IP address "EO8") _J'.s no longer used as a transmission
administration server, that the transmission terminal 1910-05
is connected to the network no_de apparatus 1902, and that the
transmission .é.dministration server 1910-07 is connected to the
network nodé épparatus 1901. That is, the transmission -
terminal 1910-05 and the transmission administration server
1910-08 can be connected to separate network node apparatuses.
In this case, the communication record "I92, E92, EO08,
108, **+, F92" in the eighth line of the address administration
table 1913 is changed into "I92, E92', EO7, 107, ***, F92". The
communication record "I94, E94, EO08, 108, *°°, F94" in the
eighth line of the address administration table 1914 is changegi '
into "I94, E94, E07, I07, ***, F94". And, the communication
recc_:rd "I196, E96, E08, I08, ***, F96" in the eighth line of the

address administration table 1915 is changed into "196, E96,

rd

E07, 107, :**, F96".
Further, a communication record "107, E07, E05, I05, ***,

FO07" used between the transmission administration server
1910-07 and the transmission terminal 1910-05 and

communication records "I07, EC7, E92, 192, -**, F0O7," "1I07, BO7,
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E94, 194, °*'*, FO7", and "I07, EO7, E96, I96, °**, FO7" used
between the transmission administration server 1910-07 and the
multicast service proxy servers 1912-3 to 1912-5 are added in
the address administration table 1911. Furthermore, a
' communication record "I05, Eoé, E07, 107, ***, FO5" within the
address administratién table 1912 used between the
| transmission terminal 1910-05 and the transmission
~administration server 1910-07 is added in the address
administration table 1912. Further, the communication recérd
"I08, EO08, E05, I05, ***, FO8" used between the terminal 1910-08
and the transmission terminal 1910-05 énd the communication
records "I08, EO8, E92, I92, ***, FO8" and the like used the .
multicast service proxy servers 1912-3 to 1912-5 are
eliminated.
<<INTEGRATION OF TRANSMISSION TERMINAL AﬁD TRANSMISSION
ADMINISTRATION SERVER>> |

 Further, it is possible that the transmission terminal
1910-02 and the transmission administration server 1910-06 are
provided with a common IP, and that the function of the |
transmission administration server 1910-06 is integrated into
the function of the transmission terminal 1910j02. Ih that
case,lthe function of the transmission administration server
1910-06 and the function of the transmission terminal 1910-02
are distinguished with each ofher by TCP port numbers and UDP

port numbers.
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<<{VARIATION OF OVERFLOW COMMUNICATION LINE>>

The overflow communication line server 1913-5 shown in
FIG. 341 is means for classifying the multicast IP address of |
an IP packet received from the overflow communication line 1945
thereby to send it to the communication line 1915-1 or 1915-2.
Described below is a method in which an overflow IP packet
classification function section is provided as a variation of
that means.

Reference numeral 1905-1(FIG. 346) indicates a network
node apparatus . Reference numeral .1915-1 indicates an address
~ administration table. Reference numeral 1925-1 indicates an
external line interface section. Reference _pumeral 1911-5X
indicates a multicast 'service-proxy server héving the same
© function as that of the server 1911-5(FIG. 341) and identified
bf the multicast IP address "M2". Reference numeral 1912-
5X indicates a multicast service progy' server having the same
function as that of the server 1912-5(FIG. 341) and idenj:j.fied
by the multicast IP address "M5". Reference numeral 1913-
5X indicates an overflow IP packet classification function
section having a function similar to that of the ove;:flow '
communication line server 1913-5. ‘

When the overflow IP packet classification function
section i'913-5x }:eceives an external IP packet the transmission

source of which is a multicast IP address and when the overflow

parameter of the communication record is specified as "0", the
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overflow IP packet classification function section determines
the transmission source multicast IP address thereby to
transfer the IP Ipacket to the corresponding multicast service
Proxy éerver via the communication line 1915-1X or 1915-2X.
<<IMPLEMENTATION OF CABLE BROADCAST AND MEDIA DISTRIBUTION
COMMUNICATION SYSTEM>>

The multicast data includes what is called multimedia
data such as digitized voice, fax data, still images and _moving
images.

In case that the terminal 1910-02 is a voice transmission
terminal capable of transmitting a digitized voice and that
-the terminals 1910-11 to 1910-70 are digitized voice reception
terminals, the transmission of the IP packet 1930 is the
transmission of a cable'Voice broadcast. Thus, a cable voilce
broadcast communication system is implemented using IP
transfer. Further, in case that the terminal 1910-02 is a
'voice/moying image transmission términal capable of
transmitting a digitized voice/motion picture and that the
terminals 1910-11 to 1910-70 are digitized voice/moving image
reception terminals, the transmission of the IP packet 1930
is the transmission of a cable TV broadcast. Thus, a’cable
™V broadcést communication system is implemented using IP
transfer; In a similar way, a cable fax communication system
'for transmitting and receiving a digitized still image is

implemented using IP transfer.
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The. abox}e-mentioned digitized voice reception terminals
and voice/moving image reception terminals can transmit an IP
packet dontaining the'individual reception terminal
informétion, such as a comment on the received multicast
déta(that is, the cdntents of the broadcast), to the
transmission terminal 1910-02. The multicast service proxy
server can receive the IP packets from the plurality of
reception terminals, and can send ah IP'packet containing the
concentrated information in which the information contained
-in the above-mentioned IP packets has been edited into a list
or a short message, to the transmission términal and the
transmission adﬁinistration server. The transmission
terminél and the transmission administration server can
further replies an IP packet containing the comment on the
result of the received IP packet containing the conceptrated
information, to the multicast service proxy server. As a
result, a cable broadcast communication systemlis implgmented
in which the information can be exchanged between the multicast
data transmitter and the multicast data receivers. As
describ'ed above, the multicast service proxy server arbitrates
the information exchange between the multicast data ° |
transmitter and the mﬁlticast data receivers. When the
transmission media is a book, a news paper, a music. or a video,
the above-mentioned cable broadcast commuﬁication system can

implement a book distribution communication system, a news
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paper distribution communication system, a music distribution
communication system or a video distribution communication
system as a multicast service. Here, the video indicates the
information composed of voice and moving image which is
digitized and stored oh a video tape, a CD, or a DVD.
<<SUMRY>> |

A terminal connected to a netwdfk node apparatus via an
IP communic’at:l.on.line can be provided with, in addition to the
_ proper external IP address, one or more multicast IP addresses
defined for each multicast service. A plurality of
transmission terminals are possible. The multicast data_
transmitted by each multicast data transmissioh terminal is
transferred through the IP transfer network, and then reaches
a plurality of terminals. As such, each terminal can receive
one or more multicast services. Each'recepfion terminal can
- install a new multicast IP address for each multicast service
and cancel it ét any time by requesting to the IP transfer
network operator. One of more multicast service.proxy servers
can be connected tb a network node apparatus.

The multicast service proxy server can transmit an IP
packet which éontaili_s the concentrated ACK packet information,
the concentrated NACK packet information, and the concentrated
individual terminal information received from one or more
terminals connected to the network node apparatus to which i:he

multicast service proxy server is connected, to the
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transmission terminal 6r the transmission adminiStration
server operating the multicast service.

The multicast service can be a high quality service by
virtue of the improvement request such as a recéﬁtion
confirmation notification(ACK packet) and a reception failure
notification(NACK packet). The communication comp;ny can -
suppress the increase in communication traffic in the IP
transfer network by suppressing the ACK packets, NACK packets
and individual :eceiver'reports.- Further, the distribution
of multicast data. not having- a contracf with the communication
company is prevented, and the charging to the multicast éervice-
users is carried out easily.

The multicast service proxy server can exchange
information by transmitting and receiving an IP. packet with
the transmission terminal and the transmission administration
server which are connected to fhe multicast service proxy
server and operate the multicast service. The multicast
service proxy server receives and retains the multicast data
transmitted from the transmitter terminal. The multicast
- service proxy server can then send oﬁt the retained multicast
data to the terminals connected to the network node apparatus
to which the multicast service proxy server is connected, using
the multicast function of the network node apparatus.

The multicast service proxy server can exchange

information by transmitting and receiving an IP packet with
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a specific terminal the communication record of which is set
in the network node apparatus. IP encapsulation is carried
out whgn the internal IP packet output destination
specification in the communication record for specifying the.
method of IP encapsulation and IP decapsulation is specified,
whereas IP encapsulation is not carried out when the internal
IP packet outpuf destination specification is unspecified.
The external IP packet in question is then outputted to the
external IP packet overflow communication line. The overflow
communication line server receives a non-IP-encapsulated
external IP packet via the external IP packet overflow
communication line, and then transfers the informatioﬁ
included in the external IP-packet throﬁgh the network node
apparatus fo the multicast service proxy server.

The overflow communication line server receives a
non-IPfencapsulated external IP packet via the external IP
packet overflow communication line, and then trapsfers the
information included in the external IP packet to the r_nulticast
service proxy server via the communication line |
1ntercoﬁnecting the 6verflow communication line server and the
multicast service proxy server. The overflow IP packet
classification function section connected fo the extérnal IPﬁ
packet overflow communication line is included. IP
decapsulation is carried out when the external IP packet output

destination specification in the communication record is
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specified, whereas IP decapsulation is not carried out when
the external IP packet output destination specification i#
unspecified. The internal IP packet in question is then |
outputted to the internal IP packet overflow communication

line.

19. 19TH EMBODIMENT CONDUCTING MULTICAST COMMUNICATION:
Network node apparatuses have the feature of not carrying
out IP encapsulation. The following description is made with
reference to the FIGs. 347 ﬁo 350. Network node apparatuses
2001 to 2005 and roufers 2007 to 2009 are provided within an
IP transfer network 2000. The network node apparatuses and
the routers are interconnected by IP communication lines
directly or indirectiy via a network node apparatus or é router.
Reference ﬁumerals 2011 to 2015 indicate address
administration tables of the network node apparatuses, and each
table registers the IP addresses of the terminals connected
to each network_node apparatus via a communication line.
Reference numerals 2016 to 2020 indicaté route tables of the
network node apparatuses. Reference numerals 2021 to 2023
indicate route tables of the routers. Terminals 2025 to 2039
have an IP packet transmission/reception function, and are
connected to each network node ;pparatus via an IP |
communication line. Reference numerals 2045 to 2049 indicate

overflow communication lines to which an unscheduled IP packet
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1s.outputted. Reference numeral 2050 indicates a multicast

service proxy server. The terminal 2026 serves also as the
transmission terminal for fransmitting the multicast data in
. a multicast service. The multicast data-includes what. is
called multimedia data such as digitized voice, fax data,
static images and moving images . The terminal 2027 serves also
as the -transmis-sion ad:niﬁistration server for the multicast
service.
<{TRANSFER OF .IP PACKET)> > |

Next,.described bélow is the series of steps of IP packet
transfer starting from the transmission of an external IP
packet 2040 by th_e.transmi-ssion terminal 2026. The terminal
2026 transmits the external IP packet 2040 having an
transmission source external IP addresé "EO2" and a destination
IP address "M2" to the communication line 2051 (Step DD1 in FIG.
350). The network node apparatus 2001 checks whether the
transmission source IP address "E02" of the received external

IP packet 2040 is registered in the address administration

table 2011 or not(IP packet acceptance test). In this case,

the set of the 1ogical-communication line name "F02" and the
IP address "E02" of the communication line 2051 is registered
as "'F02, EO2" lin the record in the second line of the address
administrétion table 2011, and hence the IP packet 2040 is
~accepted. In case that the IP address is not registered, th_e'

received IP packet is transferred intact to the packet overflow
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communication line 2045, and then abandoned.

Next, with regard to the record "Msk—m2, M2, (G02, G0'3)"
in the fii:'st line of the route table 2016, it is checked whether
the result of the "and" operation between the first item "Msk
—m2" of the record and the destination IP address "M2" of the
IP packet 2040 coincides with the second item "M2 '_' of the record

or not(the following equation (12)). Coincidence occurs in

this case. Here, the vaJ_.ue of address mask "Msk—m2" is

"255.255.255.255" in this case.

-If ("Msk—m2" and "M2" = "M2") e (12)

Next, with regard to the third item G02 and GO3 of the
record, an IP packet 2041 is sent out to the communication line
2053 having the logical communication line name "G02" (Step DD2),
while an IP packet 2042 is sent out to the communication line
2054 having the logical cqmmunication line name "GO03" (Step DD3).
The IP packets 2041 and 2042 are generated by copying the IP
packet 2040. In the above-mentioned procedure, lwhen the
destination IP address "M2" of the IP packet 2040 is not
included in the route table 2016, the IP packet 2040°is
abandoned(registr‘ation test of multicast address).

The IP packet 2041 reaches the j:'outer 2007, and'i's then

sent out as an IP packet 2043 to the communication line 2055

"having a logical communication line name G1l2 according to the

487




record "M2, G12" in the second line of the route table 2021 (Step
. DD4). Tﬁé IP packet 2043 reaches the router 2008, and is then
'sent out as an IP packet 2034 to-the'communication line 2058
having a logical communication line name G27 according.td the
record "M2, G2'7"- in the second line of the route table 2022(Step
DD5). On the other hand, the IP packet 2042 sent out to the
qqmmunication line 2054 reaches router 2009, and is then sent
out as an IP packet 2035 to the communication line 2056 having
a logical communication line name "G21" (Step DD6) and as an
IP packet 2036 to the communication line 2057 for the logical
communication line name "G22"(Step DD7), according to the "M2,
G21, G22" of the second line of the route table 2023. The IP
packets 2035 ahd 2036 are generated by copying the IP packet
2042. Here, the route tables 2021 to 2023 of the routers may
have address masks similar_to those of the route table 2016
of the network node apparatus. However, they are known to the
public and hence omitted.

The IP packet 2034 reaches the network node app;ratus
2003 via the communication line 2058. With regard to the record
"Msk—m2, M2, (F10, F12, F22)" in the first line of the route
table 2018, it is checked whether the result of the ”aﬁd“
operation between the first itém_"Msk-mé“ of the record and
the destinatioﬁ IP address "M2" of the IP packet 2034. coincides
with the second item "M2" of the record or not(the following

equation (13)). Coincidence occurs in this case. Here, the
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value of address mask "Msk—m2" is "255.2_55.255.255" in lthis

case.
If ("Msk—m2") and "M2" = "M2") = -+- (13)

Next, with regard to the thira item F10, F12, F22 of the recofd,
an IP packet 2038 is sent out to the communication line 2060
having a logical communication line name "FJ.O-" (Step DD11). An
IP packét_ 2039 is sent out ;to the coomunication 1line 2061 having
a logical communication line name “FlZ“(Steé DD13). An IP
packet is sent ouf to the communication line 2059 having a
logical communication line name "F22"(Step DD9). The
terminals 2031, 2033 receive the multicast data Yia the
communication lines 2060, 2061, respectively. The multicast
service proxy server 2050 retains the multicast data received
via the communication line 2059 in an internal data base.

The network node apparatus 2004 receives tl'_xe IP packet
2035, and 'then sends out an IP packet 2040 copied from the IP
packet 2035 using the record "Msk—m2, M2, F13" in the first
line of the route table 2019 in a procedure similar to that
of the above-mentioned network node apparatus 2003, fo the
communicatj.on liﬁe 2062 having a logical communication line
name "F13"(Step DD14).

The network node apparatus 2005 receives the IP packet

2036, and then sends dut IP packets 2041, 2042 copied from the
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IP packet 2035 using the record "Msk—m2, M2, (F16, F17)" in
the first line of the route table 2020 in a procedure similar
to that of the above-mentioned nefwork node apparatus 2003,
to the communication lines 2063, 2064, respectively(Steps DD17,
DD185.
<<PREVENTION OF IMPLOSION OF ACK PACKETS AND NACK PACKETS>)>

In order to report the information relevant to the
reception of the IP packet 2038, such as an ACK packet for
recepfion report, an NACK packet for reception failure report,
ahdanindividualterminalreport,tothetransmissionterminal
2026, the terminal 2031 forms.an 1P packet 2044 having'the
transmission source external IP address "M2". and the
destination external IP address "EO0O2" thereby to send it out
to the communication line 2060(Step DD21 in FIG. 350).
Similarly, in order to report the reception of the IP paqket
2039 to the transmission terminal 2026, the ferminal 2033 'sends
- out an IP packet having the transmission source external IP
address "M2" and the destination external IP address “EOZ" to
the communication line 2061(Step DD22).

On receiving the IP péckets sent out by the terminals
2031, 2033 for the report to the transmission terminal’ 2026,
fhenetworknodeapparatuszooécheckswhetherthetransmission
source external IP address "M2" of the IP packets is registered
in the address administration table 2013 or not. Since it is

not registered in this dase, the received IP packets are
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transferred intact to the packet overflow communication line
2059 (Step DD26).

As such, the sending-out of IP p_ackets of individual
terminal report from all the terminals receiving the multicast

data to the multicast data transmission terminal is suppressed.

Accordingly, the implosion of ACK packets and NACK' packets

within the IP transfer network is prevented.
<<DATA TRANSMISSION BY MULTICAST SERVICE PROXY SERVER>)>
The multicast service proxy server 2050 has received the
multicast data transmitted by the termiﬁal 2026 in the Step
DD9, and retains. it in the internal data base. When the
terminal 2031 or 2033 requests the re-transmission of the
multicast data in the step DD21 or DD22, the multicast service
proxy server 2050 can re-transmit the retained multicast data
through the network node apparatus 2003(Step DD27) to the
terminal 2031(Step DD28) or to the terminal 203.3(Step DD29).
At that time, the first line "Msk—m2, M2, (F10, F12, F22) of
the route table 2018 within the network node apparatus 2003
is used for the transmission of this n;ulticast data.
<<DATA TRANSMISSI‘ON TO AND RECEPTION FROM TRANSMISSION

’

TERMINAL)>>

The multicast service proxy server 2050 sends the formed

1P packet containing the concentrated information to the
transmission terminal 2026, or alternatiwiely, receives an IP

packet replied from the transmission terminal 2026({Steps DD41l
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to DD45 in FIG. 350). Here, the IP addresses of the IP packet
are the IP address "E22" of the multicast service proxy server
2050 and the IP address "E02" of the transmission terminal 2026.
Used here are the communication record "F22, E22" in the fourth
line of the address admiﬁistration table.2013, the
communication record_“Mskzz, E22, F22" in the fifth line of
tﬁe route table 2018, the communication record "Fo02, E02"'1n
the second line of the address administration table 2011, and
the communication record "Msk02, E02, FO02" in the third line
of the route table 2016. As such, the multicast service proxy
server can exchange :Lnformafion by transmitting and recéiw}ing
én IP packet with the transmission terminal 2026 which is
connected to the multicast service proxy server and operates
the multicast service.
<<DATA TRANSMISSION TO AND RECEPTION FROM TRANSMISSION
ADMINISTRATION SERVER)>> |

The multicast service proxy server 2050 sends the formed
IP packet containing the concentrated information (the
concentrated ACK packet information, the concentrated NACK
packet information, and the concentrated individual terminai
information) to the transmission administration server 2027,
or altermatively, can feceive an IP packet replied froﬁ the
transmission administration server 20’27(Si:eps DD46 to DD50 in
FIG. 350). Here, the IP addresses of the IP packet are the

IP address "E22" of the multicést service proxy server 2050
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and the IP address. "EO3" of the transmission administration
server 2027. Used here are the communication record "F22, E22"
in the fourth line of the address administration table 2013,
the--communication record ';Mskzz, E22, F22" in the f£ifth line
of the route table 2018, the communication record "F03, EO3"
in the third line of the address administration table 2011,
and the communication record "Msk03, E03, FO3" in the fourth
line of the route table 2016. As such, the multicast service
proxy server can exphange information by transmitting and
recelving an IP packet with the transmission administration
server which is connected to the multicast service proxy server
and operates the multicast se'rvice-.
<<EXCHANGE OF INFORMATION BETWEEN TRANSMISSION TERMINAL AND
TRANSMISSION ADMINiSTRATION SERVER)> >

The transmission terminal and the transmission

_ administration server can exchange informat:Lon with each other

by exchanging an IP packet in order to operate the multicast

serv:i_.ce(step DD51 in FIG. 350). quther, it is p&ssible that
the transmission terminal 2026 and.th'e transmission
administré.tion server 2027 are provided with a common IP
a(_idress, and that the function of the transmission
administratioﬁ server 2027 is integrated into the function of
the t;:'ansmission terminal 2026. In that case, the function
of the transmission administration server 2027 and the function

of the transmission terminal 2026 are distinguished with each
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other by TCP port numbers and UDP port numbers.
<{NETWORK NODE APPARATUS TO WHICH TRANSMISSION ADMINISTRATION
SERVER IS CONNECTED>> |

In the above-mentioned embodiment, the transmission
terminal 2026 and the transmission administration server 2027
are connected tb the common network node apparatus 2001.
However, it is possible that the terminal 2028(IP address
"E04") connected to the network node appératus 2002 is set to
be a new transmission administration server,_and that the
transmission administration servér 2027 is no longer used as
the transmission administration server. ‘That is, the
transmission terminal and the transmission administration
server can be connected to separat9 network node apparatuses.
In this case, in the multicast service proxy server 2050 and
the trahsmission tefminal 2026 which transmit and receive an
IP packet to and from the transmission adminisfration server
2028, the IP address "E04" is used for the transmission
administration.server'in.the transmission/reception of the IP
- packet.
<<VARIATION OF NETWORK NODE APPARATUS>)>

The network node apparatus 2001(in FIG. 347) can be
implemented by separating it into an address administration
module 2090 and a router 2091 shown in FIG. 351. Here, the
address administration module 2090 and the router 2091 can

exchange information with each other wvia a line 2092. The
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address administration table 2011x in the .address
administration module 2090 contains the same information of

the address administration table 2011 in the network node

apparatus 2001, and the route table 2016x in the router 2091

contains thé same information of the route table 2016 in the
network node appafatus 2001. The address administration
module 2090 is implemented bjr a server impleuiented by a personal
cgmput—er, or by a hardware module.
<<{TRANSFER OF IP PACKET USING ADDRESS ADMINISTRATION MODULE> >
Described below is the IP packet transfer within the- IP
transfer network 2000 with refer‘enc_e to FIG. 351. The terminal
2026 transmits an external 1P packet 2040 having an
tra.hsmission source external IP address "E02" and a destination
IP address "M2" to the communication line 2051. The router
2091 receives the external IP packet 2040 via the communidation
 line 2051, and then sends the received extérnal IP packet 2040
through the line 2092 to the address administration module 2090.
The address administration module 2090 checks whether the
transmission source IP address "E02" of the received external
.iP packet 2040 is registered in the address administration
table 2011x or not. In this case, the address administration
module confirms that the set of the logical communication line
name "FO2" and the IP address "EO2" of the communication line
2051 is registered as "F02, EO02" in the record in the second

line of the address administration table 2011x, and then
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notifies the confirmation result to the router 2091. 1In
response to the report from the address administration module
2090, the router 2091 accepts the IP packet 2040. In case that
the IP packet is not registered, the received IP -paéket is
transferred intact to the packet overflow communication line
2045, and then abandone_d.

Next, with regard to the record "Msk—m2, M2, (G02, GO3)"
in the first line of the route table 2016x, the router 2091
checks whether the result of the *and" operatf..ion between the
first item "Msk—m2" of the record and the destination IP
address "M2" of the IP packet 2040 coincides with thé. second
item "M2" of the record or not(the following equation (14)).
Coincidence occurs in this case. Here, the value of address

mask_ "Msk—m2" is 255.255.255.255 in this case.
"If ("Msk—m2") and "M2" = "M2")  --* (14)

| Next, with regard to the third item G02 and GO03 of the

record, an IP packet 2041 is sent out to the communication line

2053 having the logical communication line name "GO02", while

an IP packet 2042 is sent out to the communication line 2054
having the logical communication line name "GO3". .

The network node apparatus 2003(FIG. 349) can .be replaced '

by the combination of an address administration module and a

router having a function similar to the above-mentioned one.
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Here, the replaced address administration module comprises a
address administration table containing the same information
of the address administrétion table 2013, and the replaced
router coxl'npris.es the same information of the route table 2018.
By a similar'principle,'the'network node apparatuses 2004 and
2005 can be replaced by the cbmbinations of_an address
administration module and a router having a function similar
to the above-mentioned one. They comprise the same
information of the address administration tables and tﬁe route
tables in the network node épparatuses 2004 and 2005.
<<IMPLEMENTATION OF-CABLE BROADCAST AND MEDIA DISTRIBUTION
COMMUNICATION SYSTEM)>>

In case that the terminal 2026 is a voice transmission
terminal capable of transmitting a digitized voice and that
the terminals 2031 to 2039 are digitized voice reception
terminals, the transmission of the IP packet 2040 is the
transmission of a cable voice broadcast. Thus, a cable voice
broadcast communication system is implemented using IP
transfer. Further, in case that the terminal 2060 is a
voice/moving image transmission terminal capable of
transmitting a digitized'vbiqe/moving image picture and that
the terminals 2031 to 2039 are digiti#ed VOice/moving image
recéption terminals, the tranémission of the IP packet 2040
is the transmission of a cable TV broadcast. Thus, a cable

TV broadcast communication system is implementéd using IP
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transfer. In a similar way, a cable fax communication system
for transmitting and receiving a digitized still image is
iﬁ\plemented using IP transfer. The above-mentioned digitized
voice reception terminals and voice/moving image reception
terminals can transmit an IP packet containing the individual
reception terminal information, such as a comment on the
received multicast data(that is, the contents of the broadcast),
to the transmission terminal 2026. The multicast service
PYOXy server;.can receive the IP packets from the plurality of
reception terminals, and can send an IP packet containing the
concentrated information in which the information contained .
in the above-mentioned IP packets has been edited into a list
or a short messége', to the transmission terminal and the
transmission administration server. The transmission
terminal and the transmission administration server can
further replies an IP packet containing the comment on the
result of the received IP packet doﬁtaining the concentrated
_information, to the multicast service proxy server. As a
result, a cable broadc_ast communication system is implemented.
in which the information can be exchanged between the multicast
data transmitter and the multicast data receivers. As
described above, the multicast servicé proxy server arbitrates
the information exchange between  the r_nuiticast data_
transmitter and the multicast data receivers. When the

transmission media is a book, a news paper, a music, or a video,
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the above-mentioned cable broadcast'commnnication sysrem.can
implement a book distribution communication system, a news
paper distribution communication system, a xﬁusic distribution
communication system, or a video distribution communication
system as a multicast service. Here, the video indicates the
information composed of voice and moving imagés whiéh is
digitized and stored on a video tape, a CD, or a DVD.
<<SUMMARY>>

Each terminal is connected through a communication line
to'a_router to which an address administration module is
connected. The transmission source IP address is registered
in the address administration table of the address
administration module.- When the transmission source IP.
address in the header of an IP packet being input to the router
is registered.in the address administration table in the
address admihistration_module. the IP packet is transferred.
When it is not registered, the IP packet is transferred to the
overflow COmmunicarion_line of the router, whereby the
mixing-in of an unscheduled IP packer into the IP transfer
network is pre;\rented. Further, when the destination 'multiéast
IP address in the headér'of an IP packet being inputted’to the
router is not registered in the route rable of the router, the
IP packet is transferred to the overflow communication ;ine
of the roufer, whereby the mixing-in of an unscheduled IP packet

into the IP transfer network is prevented.
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When the IP address of a terminal is registered in the
address administration table of a network node apparatus, the
IP packet is:transmitted. When it is not registered, the IP
packet is transferred to the overfiow commﬁnication line. The
IP packet is either abandoned or sent to the mt';;lticast service
proxy server. The registration of a multicast address into
the address administration table of a network node apparatus
is not permitted, whereby an ACK packet for IP packet reception
confirmation from a multicast IP packet receiver to the
" multicast IP packet transmitter, an NACK packet for reception
failure notificat;on, and an individual report pack@t can not
pass through the ﬁetwork node apparatus.. Further, in case that
a destination multicast address is registered in the route
fable of a network node apparatus, when the destination
"multicast IP address in the header of an IP packet being
inputted to the network node apparatus is registered in the
roﬁtéhtable, the IP packet is transferred. When it is not
registered in the route table, the IP packet is abandoned'by
the network node apparatus, whereby the mixing-in of an
unscheduled IP packet into the IP transfer network is
prevented. ’

The multiéast service proxy server receives the
multicast data fransmitted by the transmission terminal, and
retains it in the inside. The multicast service proxy server

can then send out the retained multicast data to a terminal
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connected to the network node apparatus to which 1_:he muiticast
serviceproxyservarisconnected,usingthemﬂlticastfunction
of the network node apparatué.

The multicast service proxY server can transmit an IP
packet which contains the concentrated ACK packet information,
the concentrated NACK packet information, and the concentrated
individual terminal information recéived from one or more
terminals connected to the network node apparatus to which the
multicast service proxy,server'is connécted, to the
transmission terminal or the transmission administration
server operating the multicast service.

The multicast service proxy server can exchange
information by transmitting and receiving an IP packet with
the transmission terminal and the transmission administration
server which are connected to the multicast service proxy
server and operate the multicast service. Further, the
multicast service proxy server uses the 1nformatibnucontained
in an IP packet received via the IP packet oﬁerflow
communication line.

A cable voice.broadcast communication system, a cable
TV broadcast communication system, or a cable fax communication
system by IP transfer can be implemented by using a voice
tfansmission terminal, a voice/moving image transmission
ferminal, or a still image transmission terminal capable of

transmitting a digitized voice, a voice/moving image, or a
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still image. The cable broadcast redeption terminals can
transmit an IP packet containing the indi§idual reception
terminal information to the transmission terminal. As a'
result, a cable broadcast communication system is implemented
in which the iﬁformaf:ion can be exchanged between the multic_ast
data transmitter and the multicast data receivers. The
multicast service proxy server arbitrates the information
exchange between the multicast data transmitter and_the
multicast déta.receivers.

The multicast service can be a high quality service by
virtue of the improvémeht request such as a redeption
confirmation notification(ACK packet) and a reception failure
- notification(NACK packet). The communication company can
suppress the increase 1in dommunication traffic in the IP
. transfer network by suppressing the ACK packets, NACK' packets,
and individual receiver reports. Further, the distribution
of multicast data not having a contract with the communication
company is prevented, and the charging to the multig:ast service

users is carried out easily.

- 20.+ 20TH EMBODIMENT CONDUCTING MULTICAST COMMUNICATION:
The following description is made with reference to the

FIG. 352. An IP transfer network 2100 comprises: the

administration region 2101 of a communication company X; the

administration region 2102 of a communication company Y;
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network node apparatuses 2103 to 2114; routers 2115-1 to
2115-11; and a router 2116. The network node apparatusés ahd
the routers are interconnected by IP communication lines
directly or indirectlir viaa netwofk node apparatus or a router;
Terminals 2117 to 2133 having an IP packet
transmission/reception function are connected to .each network
node apparatus via an IP communication line. Reference
numerals 2140 to 2143 indicate multicast P service proxy
servers. Reference numerals 2144 to 2147 indicate.multicast
Q service proxy servers. Reference numerals 2048 to 2051
indicate overflow communication servers. The communication
company X and the communication company Y manage the router
2116 in cooperation. All of the network no'de apparatuses 2103
to 2114 are apparatuses having an IP encapsul‘atior;/IP
decapsulation function, or alternatively, all of them are
apparatuses not having an IP gncapsulation/IP decapsulation
function. The internal conf:l.gurai:ion of each network node
appa_ratus_ is described in another -embodiment.
<{TRANSMISSION TERMINAL AND TRANSMISSION WORK SERVER OF
COMMUNICATION COMPANY>>

The eléctronic news paper distribution service by'a nevs
paper publishing company "A" is designated to a mﬁlticast P
service, whereas the news distribution service by a broadcast
station B is designated to a multicast Q service. The terminal

2117 is a multicast data transmission terminal managed by the
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communication company X. The terminal 2118 is a transmission
work server managed by the communication company X. The
terminal 2120 1is amulticast data transmission terminal managed
by the communication dompany Y. The terminal 2122 is a
transmission work server managed by the communication company
Y. The terminal 2123 is a terminal managed by the news paper
publishing company "A", and is a multicast P service terminal
for transmitting the electronic news paper published by the
news paper publishing cdmpany A" to the transmission work
server 2118 of the communication company X and the. trat_nsmission |
-work server 2122 of .the communication company Y and for
conducting the work communication on the electronic news paper
distribution. The terminal 2119 is a terminal managed by the
broadcast station B, and is a miulticast Q service terminal for
transmitting the(voice/moving image) TV news distribution
service provided by the broadcast station B to the transmission
_ .administration servef 2118 of the communication company X and
the transmission work server 2122 of the communication compahy
Y and for conducting the working/notéifying communication on
the electronic news paper.

The transmission work server 2118 represents the
communication company X, and processes the administrative work
on the transmission of the multicast data, such as the
distribution of the eleétronic news paper published by the news

paper publishing company “A", the TV news distribution service
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by the broadcast station B, and the electronic stock price
“announcement service by a securities company C. Simila:ly,
the fransmission work server 2122 represents the communication
company Y, and processes the administrative work on the
transmission of the multicast data.
<{TRANSFER OF MULTICAST IP PACKET»>>

The electronic news paper is stored as the digital
information in a large number.of IP packets, and each packet
1ls called an electronic news paper IP packet. The news paper
publishing company "A" transmits the electronic news paper IP
packef from the terminal 2123 of the news paper publishing
company “A" to thé transmission work server 2118 of the
communication company X(Step 2160 in FIG. 353). The
electronic news paper IP packet goes through the network node
apparatus 2111, through the routers 2115-10, 2115-7, 2115-
6, 2116, 2115-5, 2115¥3, 2115-1, through the network node
apparatus 2103, and then reaches the transmission work server
2;18._ The transmission of the electronic news paper IP packet
from the terminal 2123 to the trénsmission work server 2118
can be carried out by any one of UDP communication
technique(COnﬁectiqn-less communication) and TCP
communication technique(connection communication).

The transmission work server 2118 retains the received
electronic. news paper IP packet in the internal data base(Step

2161). The transmission wbrk server 2118 i:hen transmits the
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received and ietained electronic news péper IP packet to the
transmission terminal 2117(Step 2162). The transmission
terminal 2117 retains the received electronic news paper IP
packet. The fransmission of the electronic news paper IP
packet from the transmission work server 2118 to the terminal
2117 can be carried out by any onetof UDP communication
technique and TCP communication technique.

The transmission terminal 2117 transmits the retained
electronic news paper IP packet to the network node apparatus
2103(Step 2163). Here, the destination address is a multicast
address "Mx". The transmitted electronic news paper IP packet
is, at the same time, transferred within the multicast-
dedicated IP transfer network 2152 thereby to reach the netwofk
node apparatuses 2106 to 2108(Step 2171 to 2174), .to'reach the
electronic news paper IP packet reception terminals 2124 to
2128(Step 2175 to 2177), and at the same time,_to reach the
multicast P service .proxy servers 2140 to 2141(Step 2178). The
terminals 2124 to 2125 transmit an ACK packet notifying the
normal ;eception of the electronic news paper IP packet or an
NACK packet notifying the failure of the If packet(Step 2181).
The ACK or NACK packet is transferred to the multicast P service -
proxy server 2140 in charge of the electronid news paper
distr;bution service(Step 2183). Similarly, the terminals
2126 to 2127 transmit an ACK packet or aﬂ NACK packet notifying

the situation of reception of the IP packet(Step 2182). The
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ACK or NACK packet is transferred to the multicast P service
proxy server 2141(Step 2184). The transmission of an ACK
packet or an NACK packet from the terminai 2128 is in a similar
manner.

The multicast P service proxy servers 2140 to 2141
re-transmits the electronic news paper IP packet as the
multicast data to the terminals 2.124 to 2127(Steps 2185, 2186).
The multicast P service proxy servers 2140 to 2141 form an IP
packet for reporting the situation of reception of the
electronic hews paper 1P packet, and theﬁ sends it out to the
network node apparatuses 2106 to 2107(Step 2187). Thg IP
. packet goes through the IP transfer network 2152(Step 2188),
through the network node apparatus 2103, and then reaches the
traﬁsmiss.ion work server 2118(Step 2189).

The transmission work server 2118 managed by the
communic.ation company X cah calculate the usage charge of the
IP transfer network 2101 managed by the communication company
x depending on the information relevant to the electronic news
paper IP packet distribution in the Steps 2162 énd 2189. The
fransmis-sioh work server 2118 uses the information contained
in the content of the received IP packet thereby to form an
IP packet containing the report item to the news paper |
publishing company “"A", and then transmits the formed IP packet
to the terminal 2123 of the news paper publishing company

"A"(Step 2190). Here, the IP packet goes through the network
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node apparatus 2103 andlthe roufers 2115-1, 2115-3, 2115-5,
2116, 2115-6, 2115-7, 2115-10, 2111, and then reaches the
terminal 2123. The news paper publishing company “"A" receives
the IP packet, and then coﬁfirms the situation of distribution
of the electronic news paper IP packet having requested to the
communication company X.

On completion of the Step 2160, the news paper publishing
company “A" transmits the ele_c:tronic news paper IP packet from
the terminal 2123 of the news paper publishing company "A”" to
the transmission work server 2122 of the communication company
Y(Step 2164 in FIG. 353). Here, the elgctronic news paper IP
packet goes through the network node apparatus 2111, through
- the router 2115-10, thfough the network node apparatus 2110,
and then reaches fo the transmission work server 2122. The
transmission work server 2122 retains the received electronic
news paper IP packet in the internal data base(Step 2165).

The transmission work server 2122 receives an
authentication that the transmission work server 2122 is an
authorized transmission work server qualified for
transmitting the electronic news paper IP packet, from thé
transmission terminal 2120(Step _2260) . The transmissidn work
server2122thentransmitsthereceivedandretéinedelectronic
news paper IP packet to the transmission terminal 2120(Stqp
2166). The transmission_terminal 2120 retains the received

electronic news paper IP packet. Further, in the Step 2164,
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the terminal 2123 of the news paper publishing company “A" can
receive an authentication that the terminal itself is correctly
the terminal 2123 of the news p'aper'publis_hing company "A",
from the transmission wofk server 2122 of the communication
company Y.

The transmission terminal 2120 transmits the retained
electronic news paper IP packet to the network node apparatus
2109(Step 2167). Here, the destination address is amulticast
address "My". The tran_smitted electronic news paper IP packet
is, at the same time, transferred within the multicast-
dedicated IP transfer netwprk 2153 thereby to reach the_ network .
node'apparatuses 2112 to 2114(Step 2191 to 2194), to reach the
electronic_news papér IP packet reception terminals 2129 to
2133(Step .2195 to 2197), and at the same time, to.reach the
multicast P service proxy servers 2142 to 2143(Step 2198). The
terminals 2129 to 2133 transmit an ACK packet or an NACK packet |
notifying the situation. of reception of the IP packet(Steps
2201, 2202). The ACK or NACK packet is transferred fo “the
multicast P service proxy server 2142 or 2143 in charge of the
electronic news paper distribution service(Steps 2203 or
2204). ’

The multicést P service proxy servers_ 2142 .to_ 2143
re-transmits the electronic news paper IP packet las the
multicast data to the terminals 2129 to 2133(Steps 2205, 2206).

The multicast P service proxy servers 2142 to 2143 form an IP
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packet for reporting the situation of reception of the
. electronic news paper IP packet, and then sends it out to the
network nbde apparatuses 2112 to 2113(Step 2207). The IP
packet goes through the IP transfer network 2153(Step 2208),
through the network node apparatus 2109} and then reaches the
transmission work server-2122(Step 2209). |

The transmission work server 2122 managed by the
communication qompany'Y calculates the usage charge of the IP
transfer network 2102 managed by the communication company Y.
The trénsmission work server 2122 uses the information
contained ig the content of the received IP pécket thergby'to
form an IP packet containing the report item to the news paper
publishing company "A", and then transmits the formed IP packet
to the terminal 2123 of the news paper publishing company
"A" (Step 2210). Here, the IP packet goes through the network
node apparatus 2110, through_the router 2115-10, through the
network node apparatus 2111, and then reaches the terminal 2123.
The news paper publishing company "A" receives the IP packet,
and then confirms the situation.of distribution of the
eléctronic news paper IP packet having reqﬁesfed to the
communication company X. The multicast Q service can be
implemented by é similar method.
<<PROCEDURE OF AUTHENTICATION>>

As a procedure of authentication in the Step 2260,_there

are various techniques known to the public. An example is
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described below with reference to FIG. 354. The transmission
work server 2122 and the tran-smission terminal 2120 ret-ain a
common function y. = £(a, b) and a secret authentication key
".K'-' in the inside. The transmission work server 2122 transmits
the information "ID2122" for identifying the tranérﬁission work
server 2122 to the transmission termirial 2120(step 2160-1).
The tfansmission terlﬁinal 2120 receives the information

"ID2122" for identifying the transmission work server 2122,
then generates a random number "R"”, then calculates and ret'a:_l.ns
Cl = £(K, R), and then transmits the random nﬁmber "R" to the
- transmission work server 2122(step 2160-2). The transmission
work server 2122 uses t;he received random number "R", the
authentication key "K," and the function "f" thereby to

calculate C2 = £(K, R), and then transmits the "C2" to the
transmission terminal 2120(Step 2160-3). The transmission

terminal checks whether the generated and retained "Cl"

coincides with the received "C2" or not. When the coincidence

occurs, it has been co_nfirmg’d that the transmission wor]; server
2122 has the authorized au-théntication key "K" and hence the
transmission work server 2122 is the authorized transmission
work server. :
<€VARIATION>>

The following description is made with reference to the

FIG. 355. An IP transfer network 2100-1 comprises: the

administration region 2101-1of a dommunication company X; the
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administratiqn region 2102-1 of a communication company Y:
network node apparatuses 2104-1, 2105-1, 2107-1 to 2114-1;
routers 2230, 2232; address administrationmodules 2231, 2233;
routers 2115-1 to 2115-11; and a router 2116. All of the
.netw6rk node apparatuses 2104-1, 2105-1, 2167-1 to 2114-1 are
apparatuses not having an IP encapsulation/IP decapsulation
function. The internal configuration of each network node
apparatus is the same as that described in another embodiment.
The router 2230 and the address administrétioﬁ'module 2231
are interconnected and integrated through a line thereby to
serve as ;he nefwork node apparatus. Simiiarly, the router
2232 and the address administration module 2233 are
interconnected and integrated through a line thereby to serve
as the network node apparatus. As such, a multicast service
can be implemented similarly to the multicast service described
wifh reference to FIGs. 352 and 353.
The terminal 2123 of the news paper publishing company

"A" providing the multicast service transmité an electronic
news paper IP packet to the transmission work servers 2118 and
2122. The transmission work servers 2118 and 2122 can
distribute the received electronic news paper IP packet through
the IP transfer networks 2101-1 and 2102-1 to the reception
terminals 2124 to 2133, by multicast technique, The result'
of the distribution is reported to the transmission work

servefs 2118 and 2122, whereby the charging on the reception
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terminals 2124 to 2133 is carried out.

Here, the IP transfer networks 2152 and 2153 are
unneceséary to be multicast-dedicated IP transfer networks.
Thus, the multicast service can be implemented in the IP
transfer networks being shared with the IP transfer for IP
telephone, data transfer, or voice/image transfer described

- in another embodiment.
<<{SETTING OF ADDRESS ADMINISTRATION TABLE ANP ROUTE TABLE)>)>

‘With regard to the address administration tables of the
network node apparatuses and fhe route tables of the routers
in the administration :egion 2101-1 of the communication
company X and the.administrétion region 2102-1 of'the
communication company Y, the setting of separate address
administration tables and separaté route tables for each
multicast service is necessary(setting of multicast tree
structure). For this purpose, a method described in another
embodiment is applicable. Further, techniques, described in
anofher embodiment, of the change of the multicast tree
structure due to the increase or decrease in the humber of
multicast service users and of the release of the multicast
tree structure due to the multicast service cancellation are
also applicable in the present embodiment.
{{SUMMARY)> >

By virtue of the. above-mentioned method, a plurality of

multicast services are implemented using the IP transfer
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network interconnecting the IP transfer networks of a plural:l.ty_

of communication companies. The multicast service provider
can request to the communication company for the vicarious
execution of the charging work. Multicast data is transmitted
to the transmission work server managed by the commui’iication
company X and the transmissiofl work server managed by the
communication company Y. The transmission work server managed
by the communication company X distributes the multicast data
through the transmissic;n terminal of the communication company
X to a plurality of terminals .'connected to the IP transfer
network managed by the communication company X. Similarly,
the transmission work server managed by the communication
company Y distributes the multicast data through the
transmission termina-ll of the communication company Y to a
plurality of terminals connected to th.e IP transfer network
managed by the communication company Y. _ The result o_f
distribution within the IP transfer network managed by the
comunication company X or the communication company Y 1s
collected via the multicast service proxy server by the
transmission work server of the communication company X or the

d

dommunication company Y.

The terminal-to-terminal communication connection

control for the terminal-to-terminal(inter-terminal)
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communications with elﬁployment of the IP ti:ansfef network can
be realized by way of connecting such multimedia terminals for
apparafus as IP termihals including personal computers with
IP communication functions, IP telephone sets, IP vo.ice/image
apparatus to more than one of é.network node apparatus within
an integrated IP transfer network, a gateway and a media router.
Iﬁ this case, while the media router is installed outside the
integ:ated IP transfer network, and the host name made of the
. multimedia terminal identifying telephone number 1s used
through the integrated IP transfer network, the natural
communications can be carried out, for example, the information
can be exchanged:amohg the multimedia terminals. |
While the telephone set having the telephone number for
the public switched telephone network is connected to the média
router within the LAN, the terminal-to-terminal communication
can be established from the telephone set connected to the
.public switched telgphone network via the integratéd IP
transfer network to the telephone set contained in the LAN.
Also, while a single multimedia terminalfconstitutes the
transmission source, eiectronic data and vdice/ image data such
as electronic books may employed for IP data multicast networks
and IP base TV broadcasting networks for transmittiné to
multimedia terminals which constitute a plurality of reception

ends.

515



N

")

% ¢ L oMmos %

WHAT IS CLAIMED IS:
1. A terminal-to-terminal communication control method
with employment of an IP transfer network, wherein:

an IP transfer network contains two, or more connection
servers, and a media router outside said IP transfer network
is connected to a terminal having a transmittance/reception
function of digital media;

a call setting IP packet is transmitted from said media
router to the connection servers;

sald connection server provided on the telephone calling
side determines botha comunic_ation line for an inter-terminal
communication within said IP trari?sfer network and a line number
for identifying said communication line by empioying both a
telephone number provided on the telephone calling side and
a telephone number provided on the call reception side, and
produces an initial address'message containing said line
number;

said produced initial address message is transmitted to
the connection server provided on the call reception side via
a relay connection server, said connection server on the call

reception side transmits a call setting IP packet to thé media

router on the call reception side, and said media router on

the call reception side transmits said call setting IP packet
to the terminal on the call reception side;

said connection server on the call reception side
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produces an address completion:

sald address completion message and transmits said
_ received address completion message 1s transmitted to said
connection server on the telephone calling side via said relay
connection server;

when a report of telephone calling operation is received
from the terminal on the 'call reception side, said connection
server on the call reception side produces a call pass message;
said call pass message reaches via said relay connection server
to said connection serve¥ on the telephone calling side; and
said connection server on 't'he calling side tra'nsmlilts the report
of telephone calling operation of the terminal on the call
reception side to the media router on the telephone calling
side;

upon receipt of a response issued from the terminal on
the call reception side, said connection server on the call
reception side produces a response message; .said response
message reaches via said relay connection server to said
connection server on the telephone calling side; said
connection server on the telephone calling side stops the
calling sound of the terminal on the call reception sidé; both |
said terminal on the tele-phone calling side and said terminal
on the call recept:l.on side can establish an inter- terminal
communication between the. terminals to tra’nsmit/receive the

digital media via said media routers provided on the telephone
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calling side and the call reception side;
a request for interrupting the inter- terminal
communication is transmitted from said media router provided

on either the telephone calling side or the call reception side

to said connection server; a release request is sent from said

connection server to both said relay connection server and
another connéct:l.on server; an interruﬁt instruction is
transmitted from said another connection server to another
media router, and on the other hand, a reiease completion is
transinitted from anothef connection ;server via said relay
connection server to said server; and aﬁ. interrupt completion
is sent to a media router so as to connect/release the inter-

terminal communication between the two terminals.

2. A terminal-to-terminal communication connection
control method with employment of an-IP transfer network as
claimed in Claim 1, wherein: |

an initial address message, a calJ. pass message, a
response message, a release message, and a release completion
message are transmitted/received between said connection
server on the telephone calling side and said connection ‘server
on the call reception side, and an address completion ﬁlessage

is omitted.

3. A terminal-to-terminal communication connection
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control method with employment of an IP transfer network as
claimed in Claim 1, wherein:

after the inter- termiﬁal communication is:completed,
said connedtion server acquires an inter-terminal
communication record including a line number, a communication
time instant, and a telephone number, and records the acguired
communication record therein so as to be used for a charging

purpose and an operation/management.

4. A terminal-to-terminal communication connecti§n
control method with empioyment of an IP transf_er.n'etwork as
.claimed in Claim 1, wherein: said terminal .is a telephone set,
said digital media is digitalized voice and said media

communication is telephone: communication.

5. A t_erminal-to-terminal communication connection
control method with employment of an IP transfer network as
claimed in Claim 1, wherein: said terminal is an IP terminal,
said digital media is characters or digita_lizéd still images
and said médi_a communication is IP. data .commu.nication.
6. A terminal-to-terminal commﬁnication connection
control method ﬁith employment of an IP transfer network as
claimed in Claim 1, wherein: said terminal is a voice-moving

irhage transmission/reception terminal, said digital media is
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digitalized voice-moving image and said media communication

is voice-moving :I.inage communication.

7. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as
claimed in Claim 1, wherein: said terminal is a facsimile
terminal, said digital media .is digitalized facsimile image

and said media communication is facsimile communication.

8. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as
claimed in Claim 1, wherein: said telephone number is terminal

discrimination number to discriminate a receiving terminal.

9. A terminal-to-terminal communicatioﬁ connection
control method with employment of an IP transfer network,
wherein: |

while a destinationmulticast address 1s registered into
an address administration table of a network node apparatus,
in such a case that a destination multicast address contained
in a header of an external IP packet entered inf.o said network
node apparatus is not registered in said address management
table, said network node apparatus disc'ards sald external IP
packet so as to avoid that an unexpected external IP packet

is mixed into the IP transfer network.
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10. A terminal-to-terminal communication connection .
control method with employment of an IP transfer netwoi:k as
clairﬁed in Claim 9, wherein:
since registering of an address of a multicast

transmitting person into an address administration table of
a network node apparatus on the side of a receiving person is
not allowed, an ACK packet for confirming the reception of said
IP packet, which is directed f_rom a multicast IP packet
recelving person to a mult'icést IP packet transmitting person

cannot pass through the network node apparatus.

11. A network node apparatus wherein:

while a destination multicast address is registered into
an address administration table of a network node apparatus,
in such a case that a destination multicast address contained
in a header of an external IP packet entered into said network
node apparatus is not registered in said address administration
table, said network node apparatus discards said external IP
packet so as to avoid that an unexpected external IP backet

’

is mixed into the IP transfer network.

12. A network node apparatus wherein:
since registering of an address of a multicast

transmitting person into an address administration table of
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a network node apparatus on the side of a recelving person is
not allowed, an ACK packet for confirming the reception of said
IP packet, which is directed from a multicast IP packet

receiving person to a multicast IP p_acket transmitting person -

cannot pass through the network node 'apparatus.

13. A terminal-to-t;erminal communication connection
control method with employment of an IP transfer network,
wherein:

| when a network node apparatus detects an IP packet which
a domain name server is a receiver IP address, the .received
IP packet is _transferred to a domain name server only when.a
combination of sender IP address of said IP packet and a
communication line inputted said IP packet is included in an
address administration table of said‘ network node apparatus,
thereby 1_:o register an allowance of inter-terminal

communication.

14. A 1_:ermina1-to-termﬁ.nal communication connection
control method with employment of an IP transfer network as
claimed in Claim 2, wherein: ‘

in order to perfoi‘m a telephone communication bétween
a first deéendent type IP telephone set and a seéond dependent
type IP telephone set, when a handset of said first dependent

type IP telephone set is taken up, said first dependent type
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IP telephone set forms an IP packet containing the telephone
number of said second dependent type IP telephone set, the IP
packet reaches first network node via said first H323
‘termination unit and a first domain name sefver inside the first
media router; the first netﬁork node apparatus sends said IP
packet to a second domain name server inside an integrated IP
transfer network, said second domain name server returns a
second IP address corresponding to th_e telephone numbe’r of said
seeond dependent type IP telephone set in an 1-to-1
correspondence relationship via said first domain name server
or without passing through said first domain name server te
-said first H323 termination unit, when said first H323 |
termination unit forms and sends an IP packet inth a destination
IP addrees as being said second IP address, said IP packet
passes through-said second H323 termination unit, said second
network node apparatus, said more than one router inside said
IP transfer network, said first network node apparatus and said
first H323 termination unit, and reaches said first dependent‘
IP telephone set;

when said first user hangs up aehandset upon completien
of telephone communication, an IP packet indicating the
completion of telephone communication is formed/transmitted
wifh a source IP addfess as being said first IP address and
a destination IP address as being said second IP address;

when said IP packet passes through said first H323
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termination unit, said first network node apparatus, said more
than one router inside said IP transfer network, said second
network node apparatus and said second H323 termination uhit,'
and reaches'said.second dependent IP telephone set, thereby
enabling said second.user to acknowledge the completion of

telephone communication.

15. A terminal-to-terminal communication connection
control method with employmént of an IP transfer network as
claimed in Claim 14, wherein:

said second dependent type'IP telephone set is directly
connected via a.communication line to another'network node

apparatus.

l6. A terminal-to-terminal communication connection
control method with employment of an iP transfer network as
claimed in Claim 14, wherein:

plural sets of said second dependent type IP telephone
sets are employed; and

said:plural IP telephone sets are directly connected to
each other via a communication line to another network node

apparatus.

17. A terminal-to-terminal communication connection

control method with employment of an IP transfer.network,

524



-

A I

wherein: dependent type voice/image apparatus 1 inquires a host
name of dependent voice/image apparatus 2 to an IP image
dedicated domain name server inside an IP transfer network via .
a medie router 1 and obtains IP address of said dependent
voice/image apparatus 2, then said dependent voice/image
apparatus 1 sends voice/image data to said voice/image
apparatus 2 via a media router 1, the IP transfer network and
said media router 2, thereby to carry out a voice/image
communication between said dependent voice/.image apparatus 1

and said dependent voice/image apparatus 2.

18.. A terminal-to-terminal lcommun:l.'cation connection
control method with employment of an IP transfer network,
whereinz independent type voice/image apparatus 1 inquires a
host name of independent voice/image apparatus 2 to an IP image
dedicated domain name server inside an IP transfer network via
a media router 1 and -'obtains IP address of said independent
voice/image apparatus 2, then said independent voice/image
appanatus 1 sends voiee/image data to said voice/image
apparatus 2 via a media router 1, the IP transfer network and
said media router 2, thereby to carry out a voice/image

: communication between said independent voice/image apparatus

1 and said independent voice/image apparatus 2.

19. A terminal-to-terminal communication connection
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control method with employment of an IP transfer network,
wherein:

in order to perférm a telephone communication between
anlanalog IP telephone set 1 and an analog IP felephone set
2, when a handset of said analog IP telephone set i is taken
up, such an analog signal for notifying a telephone call is
transmitted from said analog IP telephone set 1; an H323
termination unit inslde a media router detects an IP packet,
and returns a response IP packet to said analog IP telephone
set 1;

said analog IP'félephone set 1 causes an IP packet
containing the telephone number of said analog IP telephone
set 2 to reach a network node apparatus connected fo é media
router 1 via a communication line via said H323 termination
unit 1 and the domain name server 1 inside said media router
1;

the network node apparatus 1 transmits said IP packet
to a domain name seﬁer inside. an integrated IP transfer network,
and the domain name server 2 returns an IP address corresponding
to the telephone number of said analog IP telephone set 2.ih
a l-to-1 correspondence felationship via said domain ‘name
server 1 or without passing through said domain ﬁame server
1; |

when said H323 termination unit 1 forms and sends an IP

packet with an IP address in a 1-to-1 relationship with said
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analog -IP telephone set as a souréé IP address énd with said
IP address 2 as being a destination IP address, said IP packet
reaches another network node apparatus connected to said analog
IP telephone set 2 via said network hode apparatus 1 and more
than one router inside IP transfer network, and is delivered
to saild H323 termination unit connected to a telephone set 2
inside another media router via a communication line;

when said user 1 starts a telephone call, said analog
IP telephone set 1 .sendsl an IP packet containing a iroice sound
expressed in digital form with a source IP address as being
said.IP' address 1 and a destination IP address as being said
IP address 2; _

said IP packet passes through said H323 termination unit
1, said.network node apparatus 1, more than one router inside
said IP transfer network, the network node apparatus 2, and
said H323 termination unit 2; and reaches said analog IP address

2.

20. A terminal-to-terminal communication connection
control method with émploymenf. of ah IP transfer network,
wherein: ’

said media router includes at least a domain name server,
a router, a connection confrol unit, an H323 termiriation unit

and an SCN interface:

said router can connect an IP terminal via an IP
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communication line;

said H323 interface can connect at least one of more than
one dependent type IP telephone set and more than one dependent
type IP voice/image apparatus via said IP communication line;

said SCN interface can connect more than one analog
teiephone via a telephone communication line;

an IP terminai, a dgpendent type IP telephone set, a
. dependent type IP voice/imagelapparatus, and an analog
telephone set_ are connected via said media router to a network
node apparatus: and

fhereby to carry out an inter-terminal communication
by'obfaining an IP address correspondihg to another network
node apparatus or another'network:node apparatus connected to

the same network node apparatus.

21. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as
claimed in Claim 20, whérein:

said media router does not include any one of said domain
name sexrver and said SCN interface, ér both of said domain name

[ 4

server and said SCN interface.

22, A_terminal-i;o—terminal communication connection
control method with employment of an IP transfer network,

wherein:
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an integrated IP transfer network contains at least two
sets of an IP data network, an IP telephone network, an IP
voice/image network, a best effort network, an IP data

multicast network, an IP base TV broadcast network and a network

_node épparatus:
a network node apparatus is connected via a communication
line to any qf more than one said IP transfer network: and.
‘a network node apparatus terminal of said network node
apparatus is conn_ected via a communication line to an external

terminal of said integrated IP transfer network.

23. . A terminal-to-terminal communication connection
control method with employment of an IP transfer network,
wherein:
an IP terminal and a dependent type IP telephone set are
connected via a communication'line to a first gateway: |-
an IP terminal and an IP voice/image apparatus are
conneéted via a communication line to a second gateway; and
the terminal-to-terminal communication can be
establishedviasaidfirstgateway.saidintegrafedIPtzansfer
network, and said second gateway in order that the °

terminal-to-terminal communication can be made via said

gateways.

24. A terminal-to-terminal communication connection
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control method with employment o_f an IP transfer network as
claimed in Claim 1, wherein:

said media router is present within a CATV gateway
employed in a CATV network, and is connected via a communication
line to the network nbde apparatus provided in the integrated
IP transfer network; |

said media router is connected via any one of a CATV line
interface and a CATV line to the IP _termihal, the analog
telephone set, the IP i:elephone set, and'the IP voice/image
apparatus; and |

said CATV line contains a communication .1ower-grated'
layer specific to the CATV line, and owns a function capable

of transferring an IP packet in a communication netwo;'k.

25. A terminal-to-terminal communication connection
control method with employment of an IP transfer network,
wherein: an IP tefminal 1 provides a host name of an IP terminal
2 to a domain name server inside an integrated IP transfer
network_ via CATV line and a CATV gateway. and obtains a'n IP
address of an IP terminal 2, thereby to carry out inter-terminal

’

communication between said terminals.

26. A terminal-to-terminal communication connection
control method with employment of an IP transfer network,

wherein: an analog telephone set 1 provides a telephone number
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of aﬁ analog telephone set 2 to a domain name server inside
~an integrated IP transfer network via CATV line and a CATV
gateway, and obfains an IP address of an analog telephone set
2, théreby to.carry out iﬂter-teminal communication between

said telephone sets.

27.. A terminal-to-terminal commuﬁication connection

control method with employment of an IP transfer netwofk,_
wherein: a.depe#dent tyée telephone_set provides a telephone
numbe'r. of an analog telephone set to a _do:hain name server inside
an ihtegrated IP transfer network via CATV line and a CATV
.gatewéy,'and obtains an IPladdréss of said analog telephone
set, thereby to carry out inter-terminal communication between

said telephone sets.

28. A CATV gateway , wherein:
the CATV gateway includes a media router,
an IP ftermin'al, an énalog télephone set, dependent type
IP telephone set, a dependent type voice/image apparatus are
connected via a CATV line and a CATV interfaéé,
~an IP packet sent from said IP terminal, said dnaiog
telephone set, said dependent type IP telephone set;‘said.
depeﬂdent type voice /imaée apparatus are connected via a CATV
line and a CATV intefface is converted into an IP packet applied

internal media router function and transferred to an IP
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transfer network, and

said IP packet received from said IP transfer network
is sent to said IP terminal, said analog telephone set, said
dependent éype IP telephone set, éaid dependent tyﬁe -

voice/image apparatus are connected via said media router.

29, A terminal receivable wireless apparatus, wherein:
thg terminal receivable wireless apparatus contains an
IP terminal, a dependent type telephone set, a dependent type
IP voice/image apparatus,-and has a function to communicate
with another IP terminal, dependent type telephone set,
dependent type IP voice/image apparatus via a wireless
transmission/réception potion, a gateway., a network node
apparatus, an IP transfér network and another network node

apparatus.

30. A terminal-to-terminal communication connection
control method with employment of an IP transfer network,
whérein:_

an IP terminal 1 is connected to an integrated IP transfer
hetwork via a terminal receivable wireless apparatus; a
wireless communication path and a wireless -
transmission/reception section,

said IP terminal 1 provides a host name of an IP terminal

2 to a domain name server ihside said IP transfer network and
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obtains an IP address of said IP terminal 2, and
thereby to carry out an inter-terminal communication
between said IP terminals by sending data £rom said IP terminal

1 to said IP terminal 2.

31. A terminal-to-terminal communication connection
control method with employment of an IP transfer network,
wherein:

a dependent type telephone set 1 is connected to an
ihtegrated'IP transfer network via a-terminal receivable
wireless apparatus. a wireless communication path and a
wireless transmission/reception section,

said IP terminal 1 provides a host name of a dependent
type telephone set 2 to a domain name server inside said IP -
transfer network and obtains an IP address of said dependent
type telephone set 2, and

thereby to carry out an inter-terminal communication
between said dependent' type telephone sets by sending data from
sald dependent type telephone set 1 to said dependent type

telephone set 2.

32. A terminal-to-terminal communication connection
control method with employment of an IP transfer'network,
wherein:

~a dependent type voice/image apparatus 1 is connected
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i:o an integrated IP transfer network via a i:erminal receivable
wireless apparatus, a wireless communication path and a
wireless transmission/reception section,

said dependent type voice/image apparatus 1 provides a-
host name. of dependent type voic_e/image apparatus to a domain
name server inside said IP transfer network and obtains an IP
address of dependent type voice/image apparatus 2, and

t_hereby te carry out an inter-terrninal communication
between said voice/image apparatuses by sendin'g dependent type
voice/image data from said dependent type voice/irnage

apparatus 1.

33. A terminal-to-terminal commun:_lcation connection
control method with employment of an IP transfer network as
claimed in Claim 29, wherein:

beth data o_f a DNS inquiry response format transmitted
from said IP terminal and text data to be transmitted/received
are converted into such data naving an input data format of
awireless transmission/reception unit by awireless interface
c.onirerting unit, t.he. converted data are inputted into a
wireless transmission/reception unit and are sent vid a
wireless communj.cation path to said wireless
tran_smiésion/reception unit, and then said data are converted
into such.data having a data format of an IP packet which can

be entered into a gateway in said wireless interface converting
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unit;

both telephone call control data sent out from said
dependent type IP telephone set and digitdlly-expressed voice
data tb be transmitted/received are converted into data having
an input.data format of the wireless transmission/reception
ﬁnit by said wireless interface converting unit, and the
converted data are inputted to said wireless
transmission/reception unit, and _then are transmitted to said
gateway via said wireless communication path, the wireless
transmission/receptidn unit, the wireless interface
converting unit, and also the communication line, while being
converted into data having a data format of an IP packet which
can be entered to said gateway: and

both call control data of a voice/image terminal sent
out from said IP telephone set and digitally—expreésed'
voice/moving image data to be transmitted/received are
converted into data having an input data format of the wireless
transmission/reception unit by said wireless interface
conferting unit, and the converted data are inputted to said
wireless transmission/reception unit, and then are
transmitted to said gafeway via said wireless communitation
path, the wireless transmission/reception unit, the wireless
interface converting unit, and also the communication line,
while being converted into data having a data format of an IP

packet which can be entered to said gateway.
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34. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as

claimed in Ciaim 23, wherein:

a plurality of gateway communication interface fqnction
units are provided inside said gateway, depending upon
communication procedure, so that said gateway communication
interface function units can be adapted to various so:ts of

'telephone communicdtion procedures.

35. A terminal-tq-terminal.communication connection
control method with employment of an IP transfer network as

claimed in Claim 34, wherein:
a telephone is connected to a media router provided in

| a LAN _havix;g a telephone number of a public switched telephone

‘network;
a combination of an address telephone number and a

transferee gateway telephone number is set in a tfansfer

processing unit of a switching machine; and et
said teléphone is connected to another'telephone machine

inside said LAN. : g

36. A terminal-to-terminal communication conhection
control method with employment of an IP transfer network

wherein:
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an IP transfér network includes at least a network node
apparatus, a telephone admiﬁistration server, a media router,
a telephone domain name server, and a table administ;ation
server:;

a user "i"("i" =1, 2, *°**) sets an individual external
IP address to a media route of a user, located outside said
IP transfer network, and one, or more telephone sets are
connected to the media router of said user "i";

‘said media router is connected via a communication line
to any of said network node apparatus, an internal IP address
"IA-i" used to communicate with said user "i" is applied to
a termination portion of said communication line on the side
of the network node apparatus, and a telephone number spécific
to a user is connected to said media router;

said telephone domain name server saves a set of the user .
individual telephone number, the external IP address "EA-i"
of said media router and said internal IP address "IA-1i";

when the user individual telephone number is inquired
to the telephone domain néme server, said teléphone domain name
‘server answers the external iP address and the internal IP
address; ‘

an IP communication record for determining an IP
c;pmmunication path between said media router and a pilot
telephone administration server is set to said network node

apparatus:
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as a request of a transmission source t_elephone_ set, said
IP communication record is employed, and said IP communication
record is transferred via the pilot telephone administration.
sérver to a telephoné_administration server;

said telephone administration server requests said
telephone domain name server to acqui.i'e both the external IP
address and the internal IP address("EA-i,IA-i") of the
transmission source media router from a trapsmission_ source
telephone numbe;'c, a_md both an external IP address and an
internal IP address("EA-j, IA-j") of adestination medialrouter
: from a destination telephone number:;

while the telephone administration servers provided on
both the transmission source side and the destination side
execute a series of procedures in'combination with the media
féuters on the sides of the transmission source and the
destination, and the telephone set, said table administ_ration
server sets said four IP addresses as an IP communication record
between the transmission-source-sided network node apparatus
and the destination network node apparatus and as another IP
communication record between the transmission source
tele.phor_xe set and the destination-sided telephone set; and

when the telephone communication ié ended, said
telephone administration server requests said table

administration server to delete said IP communication records.

538




_—

A

37. A terminal-to-términal.communication connection
control method with employment of an IP transfer network as
claimed 1n-C1aim 36, wherein:

when_the telephone.set on the transmission source side
requeéts a telephone call setting operation, the telephone set
on the transmission source side exclusively determines a
communication line identifier used to identify a communication
ling_e for telephone voice from a set of the destination telephone
number and the transmission source'telephone number;

the telephone administration .server bn the transmission
sburce side transmits an IAM packet containing saiad
communication line identifier for requesting the telephone
call setting operation .tb the telephone administration server
on the destination side:

the telephone administration server on the destination
side returns an ACM packet for reporting the redeption of said
IAM packet to the telephone administration server on the
transmission source side:

when the telephone set on the destination side produces
a telephone'call reception sound, the telephone management
server on the destination side transmits a CPG packet for
notifying a call receptibn to the telephone administration
server on the transmission source side;

when the telephone set on the destination side responds

to the call setting request, the telephone administration
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server on the destination side transmits an ANM packet
indicative of a response to the call setting request to the
telephone administration server on the transmission source
side, and then, the téléphone set on the transmission source
side stops the calling souﬁd thereby allowing to enter a
communication phase;

when communication is completed and when a call-
interrupting request is transmitted, the telephone
administration server on the call-interrupting request said
-forms a REL packet requesting the completion of telephone
communication using the communication line identifier and
. transmits the REL packet to the telephone administration server
on the call-interrupted side; and

said telephone administration server on the call-
1nterrupted side returns an acknowledgement reporting the

reception of the REL packet.

38. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as
claimed in Claim 36, wherein:

a payload portion of an IP packet is of UDP seghents;

a telephone call connection phase and telephone release
phase has only one port number;

a sole call control program to manage the connection

phase and the telephone releaée phase is usable on different
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communication lines; and

a different voice from a different telephone set can be
~sent even if the media router is fhe only IP addrees by way
of allocating a different UbP port number to each .telephone

set.

39. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as
claimed in Claim 36, wherein:

in order that one telephone administration server may
solo play the function of the transmission-sided telephone
administration server and the function of the reception-sided
telephone administration server, said telephone
administration server performs procedures of a telephone
connection phase and a telephone release phase via the pilot
telephone administration server is combination with a
transmission source media router and a destination media

router.

40. A terminal-to-terminal communication connectioﬁ
control method with employment of an IP transfer network as
claimed in Claim 36, wherein:

| sald telephone administration server employs the
communication company segment table of the telephone number

"in order to know as to whether the. destination telephone number
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belongs to an IP telephone network operafed/managed by the own
communication company, or an IP telephone network

operated/managed by another communication company.

41. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as
claimed in Claixﬁ 36, wherein:

a teleph_one set having a destination telephone number
employs a telephone administrétior_x server segment table of
telephone numbers in order to know that the own telephone set

joins to which network node apparatus.

42. A terminal-to-terminal communication connection
control method with employme'nt of an IP transfer network as
claimed in Claim 36, wherein:

an _operation administration server acquires a telephone
communication record containing a communication line
identifier, a communication time instant, and a telephone
number; and said operation administration server notifies the
acquired telephone communication record to an operation
administration server and a charging server so as i:o'
exclusively manage the network thereby to enhance fhe
reliability of controlling the terminal-to-terminal

communication connection.
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43. ' A media router wherein:

more than two telephone séts are stored; voice inputted
to an.'analog telephone set is digitalized by an analog interface
unit fd be sent to a media router major unit; volce entered
into an IP telephone set is digitalized to be sent to the media
router'méjor unit; an IP packet on which the telephone voice
is 'superimposéd is transmitted £from the media router major unit
via a line interface unit to a network node apparatus qf an
IP transfer network; and said IP package is'allocated with a
telephone nﬁmber of either of the telephone.séts and with ah

address administration table.

44. A terminal-to-terminal communication connection
control method with employment of an IP fransfer network
wherein:

an IP transfer network includes more than two network
node apparatus;

a media router is connected to an IP communication line
to any one of said network node apparatus;

an internal IP address is applied to a logic terminal
of a termination unit on the side of_said nétwork node apparatus
of the IP communication line; | |

an external IP address is applied to each.of the media
routers, and also said media router is connected via a

communication line to more than one telephone set;
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as a record of an address management table provided in
. said network node apparatus, both said external IP addresses
and said internal IP addresses are contained, and an IP
comunicafion record for defining an IP capsulation method is -
previously set; and

" a telephone communication connection control and a
telephone communication releaée control are carried out
between the telephone set connected to said media router and

another telephone set connected to another media router.

45, A terminal-to-terﬁinal communication connection
control method with employment of an IP transfer network as
claimed in Claim 44, wherein: .
a media router containing a telephone number server is
employed, and salid telephone number server answers an IP

address when a telephone number is inquired.

46. A terminal-to-terminal communicatign connection
control method with employment of an IP transfer network as
claimed in Claim 44, wherein:

a telephorie call connection phase is carried out by
fransmitting'a call setting IP packet which contains at least
a transmission source telephone number and a destination

telephone number.
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47. A terminal-to-terminal communication connection
qontrol method with employment of an IP transfer network as
claimed 'in claim 46 .wherein:'

| a connection control of a telephone call identifier is
attained by using a common port number for a pluralitj of
telephone sets and individual voice communication in each
telephone set is attained by allocating a different pdrt number
to each telephone set. -
48. A tefminal?to-terminel conununicetion connection
control inethod with employment of an IP transfer network
wherein: an inter-terminal communication for a telephone
communication comprising call set, call set reception, call
process and response is carried out by.transmitting/receiving
an IP packef inside IP transfer network and is moved to a service
phase, and said service phase is completed by
transmitting/_receiving said IP packet vi.a a step comprising

release and release completion.

49, A media router wherein:
said media router includes a telephone number Server
which ansivers an IP address when a telephone number is inquired;
at an initial stage, the telephone number servef is
inquired to get an answer for the IP address and then a telephone

call setting packet is formed by use of sald IP address; and
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said IP address is transmitted to start the connection phase -

of telephone communication.

50. A media router as claimed in Claim 49 wherein:
at least a_transm:l.ssion source telephone number and a
destination telephone number are contained inside a telephone

call setting IP packet.

51. A media ro_uter as claimed in Claim 49 wherein:
said media router stores one, or more telephone sets,
and contains one, or both functions of a PBX control unit and

a telephone control unit.

52. A medlia router as claimed in claim 49 wherein:

.an IP packet voice/image tran_smitter/receiver, an IP
terminal, or a communication line capable of
transmitting/receiviﬁg an IP packet to/frdm a LAN can be

connected to the media router.

53. A media router as claimed in claim 49 wherein:

a telephone calllpriorii_:y order control administration
table is contained in said media router:;

either é TCP segment or a transmission source port number
of a UDP contained in an IP packet is used, which is transmitted

from a telephone set, or an IP terminal, or a moving image
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transmitter/receiver, connected to the media router to said
media route; and

said TCP segment or transmission source port1 is
tfansmitted to a communicationhline on the network node
apparatus side in the order of priority in accordance with the
designation of the telephone call priority order control

administration table.

54. A media router as claimed in claim 49 wherein:

a telephone call priority ordef control administration\
table is contained in said media router; and

while an IP address and either a TCP segment or a
transmission source port number of a UDP_containéd in an IP
packet is used, which is transmitted from é telephone set, or
an IP terminal, or a moving image transmitter/receiver, which
is connected to the media router to said media router;

said TCP segﬁent or transmission sburde port] is
transmitted to a communicatioﬁ line on the network node
apparatus side in the order of ériority in accordance with the

'designation of the telephone call priority order control

administration table. _ ‘

55. A terminal-to-terminal communication connection
control method with employment of an IP transfer network

wherein:
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en IP transfer network includes more than two network

node apparatus;

a media router is connected to an IP communication line

to any one of said network node apparatus:

an internal IP address is applied to a logic terminal
of a termination unit on the side of said network node apparatus
of the IP communication line;

an external IP address 1is applied to each of the media
routers, and also said media router is connected via a
communication line to more than one telephone.set:

as a record of: an address administration table provided
in said network node apparatus, both said external IP addresses
and said internal IP addresses are contained; and

an IP communication record is set in order that a
telephone communication is carried out among preselected
companies A-1, A-2, ***, A-N ("N" being larger than 2), so that

a closed-area telephone communication can be carried out.

56. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as
claimed in claim 55 wherein: ‘

a telephone set of the company A-1 which'is connected
to a closed-area telephone communj.cation network which is

effective among the preselected companies A-1, A-2, *"°*, A-

N ("N" being larger than 2) can establish a telephone
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communication with a telephone set having an extension
telephone number of the company A-1; and

telephone sets of the companies other than the company
A-1 cannot establish telephone cémmunications with the
telephone set having the.extension telephone number of the

company A-1.

57. A termipal-to-terminal communication connection
control method with employment of.an IP transfer network
wherein: | |

ah IP transfer network includes more than two network
node apparatus;

a media router is connected to an IP communication line
to any one of said network node apparatﬁs:

an internal IP address is applied to a logic terminal
of a termination unit on the side of said networl_: node apparatus
of the IP communication line;

an.extérnal IP address is applied to each of.the media
routers, and also said media router is connected via a
communication line to more than one telephone set;

as a record of an address administration table prbvided
in said. network node apparatus, both said external IP addresses
and said internal IP addresses are contained, and an IP

communication record for defining an IP capsulation method can

" . be previously set; and
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while more than one IP communication record is previously
set. which is supplied to a terminal-to-terminal communication
within such a closed-area communication network for limiting
a conuﬁunicat:l.on counter party, sﬁch an IP communication record
which is supplied to a terminal-to-terminal communication not
for previously limiting the communication counter party is
newly set in a connection phase in response to a connection
request among terminals, and thefeafter is supplied to the
terminal-to-terminal communication; and also said IP

communication record is deleted.

58. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as
claimed in claim 57 wherein: .-

in the closed-area telephone commﬁnication for 1limiting
the communication counter party, the telephone number server
contained in said media router, whereas in the closed-area
telephone communication for ﬁot limiting the communication
counter party, the telephone number server provided in the IP

transfer network is used.

59. A terminal-to-terminal communication connection
control methed with émployment of an IP transfer network as
claimed in claim 57 wherein:

an IAM packet, an ACM packet, a CPG packet, an ANM packet,
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a REL packet, and a RLC packet are transmitted/received between
the telephone administration server on the telephone calling
side and the telephone administration server on the telephone

reception side.

66. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as
claimed in claim 59 wherein:

"aftera fesponse , aresponse confirmation is carried out;
and a release acceptance is carried out between a release and

a release completion.

61. A terminal-to-terminal communication connection
control method with employment of an IP transfer network
wherein:

- in an open-area telephone communication, a communication
line employed in a voice communication can be separated from

an IP communication line.

62. A terminal-to-.terminal communication connection
control method with employment of an IP transfer network as
claimed in claim 57 wherein:

a telephone number sexrver owns a CIC administration table,
and can record a transmission source telephone number, a

destinatibn telephone number, a starting time instant of a
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telephone communication, and an end time instant thereof on

said CIC administration-table.

63. A terminal-to-terminal commﬁnication connectioﬁ
controi method with employment of an IP transfer network as
claimed in claim 57 wherein:

“ an operation administration server inquires a
transmission source telephone number, a destination telephone
numbéry a starting time instant of a telephone communication,
and an end time instant thereof in order to use the acquired

items for charging operation.

64. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as
claimed in claim 57 wherein:

a telephone calling line number administration is

carried out,

65. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as

*»

claimed in claim 57 wherein:

a telephone call reception line number administration

is carried out.

66. A terminal-to-terminal communication connection
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control method with employment of an IP tfansfer network as
claimed in claim 57 wherein:

the network node apparatus owns a functioﬁ capable of
separating an IP packet for a.terminalrto-terminal
communication connection from an IP packet for a Qoice
communication, which are inputted- outside the IP network; and

said network node .apparatus synthesizes IP packets sent
from the IP network to the network node apparatus to thereby

send out the synthesized IP packet to the media router.

67. A terminal-to-terminal communication connecfién
control method with employment of an IP transfer network,
wherein:

a relay exchanger of public switched network and a
gateway 1 of IP transfer network is connected with NNI interféce
communication line;

a telephone set "TN-1" of telephone number "TN-1"
connected to a subscriber exchanger "X1" of said public
switched network is connected, as a telephone number "TN-1",
to a media router connected to said transfer network:;

. when a telephone call connection is requested from a
teiephone set "T-2" of telephone number "TN-2" connected.to
a subscriber exchangef "X2" of said public switchea network
to telephone number "TN-1", said call connection request

reached said subscriber exchanger "X1"; and
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said.call.connectioh.request reaches said telephone set
"T-1" connected with said relay exchanger, said NNI interface
communication 1ine, sald gateway 1, said IP transfer network
and said media router due to receliving transfer function of

said subscriber exchanger "X1".

68. A terminal-to-terminal communication connection
control method with employment of an IP transfer network,
wherein: |

a subscriber exchanger of public swifched-network and
a gateway 2 of IP transfer network is connected with UNI
interface communication line;

a telephone set "TN-1" of telephone number "TN-1"
connected to a subscriber exchanger "X1" of said public
switched network is connected, as a telephone number "TN-1",
to a media router connected to said tranéfer network;

when a telephone call connection is requested from a i
telephone set "T-2" of telephone number “TN-2" connected to
a subscriber exchanger "X2" of said public switched network
to telephone number "TN-1", said call connection request
reached said subsCribef exchanger "X1"; and ‘

said call connection request reaches said.telephoﬁe set
"T-1" connected with said subscriber exchanger, said UNI

interface communication line, said gateway 2, salid IP transfer

network and said media router due to receiving transfer
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function of said subscriber exchanger "X1".

69. A terminal-to-terminal communication connection
control method with employment of an IP transfer network
wherein:

in order to make a telephone communication from a
telephone set which is connected to a public switched telephone
network to another telephone set which is connected via an IP
transfer netﬁork to said public switched telephone network;

input line information supplied to the IP'transfer
network which is employed so as to connect a telephone
communication line from said public telephone network to said
IP transfer network is :anui:_:'ed to agateway so as to be acquired,
which contains internal line information of said IP transfer
network while a telephone number of a destination telephone
set is used as a parameter: and

in this case, the.gateway containing said liné
information refers to an IP transfer'network,inpuf line table

thereof.

70. A teminai-to-terminal communication connection
control method with emplbymeht of an IP transfer network
wherein: |

in order to make a telephone communication from a

telephone set which is connected to a public switched telephone
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network to another telephone set which is connected via an IP
transfer network to said public switched telephone network;

input line information supplied to the IP transfer
network which is employed so las to connect a telephone
communication line from said public telephone network to said
IP transfer network is inquired to a gateway so as to be acquired,
which contains external line information of said IP transfer
network while a telephone number of a dest:l.natio.n telephong
set is used as .a parameter; and |

in this case, an input line information server refers

to an IP transfer network input line table thereof.

71. A terminal-to-terminal communication connection
control method with employment of an IP transfer network
wherein:

in order to make a telephone communication from a
telephone set which is connected to a public switched telephone
network to another telephone set which is connected via an IP
transfer network to said public switched telephone network:;

as output line information suppiied outside the IP.
transfer network which is employed so as 1;0 connect a teltphone
communication iine from said public telephéne network to said
IP transfer network-, internal output line information of said
IP transfer network is used while a telephone number of a

destination telephone set is used as a parameter.
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72. A terminal-to-terminal communication connection
control method with employment of an IP fransfer netwdrk
wherein:

in order to make a telephone communication from a‘
telephone set which is connected to a public switched telephone
network to another telephone set which is connected via én IP
transfer network to said public switched telephone _network:

external output line information suppllied outside the
IP transfer nef:work which is employed so as to connect a
i:elephone communication line from said public telephone

network to said IP transfer network is inquired to a gateway

so as to be acquired, which is provided within said IP transfer

network while a télephone number of a destinat:l.on. telephone
set is used as a parameter; and

in this case, the gateway a telephone number server
employed in the IP transfer network, and then said telephone

number server responds thereto.

73. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as

claimed _in any one of preceding claims 69 to 72 wherein:

said input line information supplied to the IP transfer -

network corresponds to accéss information obtained via an NNI

communication line; and the output line information supplied
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outside the IP transfer network corresponds to access

information obtained via an NNI communication line.

74. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as
claimed in any one of preceding claims 69 to 72 wherein:
said.input’line infofmation supplied to the IP transfer
network corresponds to access information obtained via a UNI
‘communication line; and the output line information supplied
outside the IP transfer network corresponds to‘access

information obtained via a UNI communication line.

75. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as
claimed in any one of preceding claims 69 to 72 wherein:
said input line information supplied to the IP transfer
network corresponds to access information obtained via an NNI
communication line; and the output line information supplied
outside the IP transfer network corresponds to access |
information obtained via a UNI communication line.
76. A terminal-to-terminal dommunication connection
contrél method-with employment of an IP transfer network as
claimed in any one of preceding claims 69 to 72 wherein:

said input line information supplied to the IP transfer
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network corresponds to access information obtained via a UNI
communication line; and the output line information supplied
- outside the IP transfer network corresponds to access

information obtéined via an NNI communication line.

77. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as
claimed in claim 69 or 70 wherein:

the gateway contaihing the line information is
identified from a exchanger of the public switched telephone

network based upon a signal station eode.

78. A terminal-to-terminal communication connection
control method with employment of an_iP transfer network
wherein:

a communicetion line for a telephone communication

connection control is separated from a voice communication line

between a termination gateway equipped with a capsulation
function and a relay gateway: ahd

a telephone communication is carried out between two
telephone sets via a telephone set 1, a termination gateway
equipped with a capsulation function, a relay gateway, an NNI
interface communication line, a public switched telephone

network, and a telephone set 2 in this order.
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79. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as
claimed in claim 78 whergin:

a £e1ephone number server employed in said termination
.gateway equipped with the capsulation function, and a relay
control unit employed in the relay gateway own individual CIC
administration tables: and execute manage line numbers by

employing the respective CIC administration tables.

80. A terminal-to-ferminal communication connection
control method with empioyment of an IP transfer network as
claimed in claim 78 wherein: .

the relay control unit retrieves a signal station address
administration table and indicates a telephone number of a
destination telephone set so as to acquire a sighal station
address of such.a exchanger for managing said destination

telephone set.

81. .A.terminal-to-terminal communication connection
control method with employﬁent of an IP transfer network as
claimed in claim 78 wherein: ’

the relay control unit determines a line number and a
signal link selection based updn a rule which is previously

determined with respect to the public switched telephone

network.
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82. A terminal-to-terminal communication connection
control method with emp]_.-oyment of an IP transfer network as
claimed in claim 78 wherein:

a conversion between an IP packet and a signalling unit
is carried out by employing an address connection table
employed in the relay control unit within the relay gateway,
which holds address information contained in an IP packet and

label information contained in a signalling unit.

83. A terminal-to-terminal communication connectidn
control method with émployment of an IP transfer network as
claimed in claim 78 wherein:

while using a media connection table contained in a voice
control unit provided in the relay gateway, a converting
operation between an IP packet for storing digital voice, and
a voice signal which is transferred through a voice
communication line of the NNI communication line is carried
out.
84. A j:'elay control unit wherein: ’

in the method claiméd- in Claim 78, while using an address
connection table which contains both address information
contéined in an IP packet and label information contained in

a signallingunit, a conversion operation between the IP packet
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and the signalling unit is carried out.

85. A voice control unit wherein:

in the method claimed in Claim 78,while a media path
‘connection table, the voice control unit performs a conversion.
operation between an IP packet for storing digital voice, and
a voice signal transferred through a voice communication line

of an NNI communication line.

86. A voice control unit as claimed in claim 85, wherein:
sald voice control unit has an IP address used to
transmit/receive a voice IP packet, and said IP address is

supplied to set a media path communication table.

87. A voice control unit as claimed in Claim 85, wherein:
said voice control unit secures a logic voice-

communication line used to receive, or transmit, ---27?7?27?

88. A termination gateway equipped with a capsulation
function wherein: |
said termination géteway éguipped with the capsulation_
function includes a relay control unit and a network node
apparatus;
said network node apparatus owns both an IP capsulation

function and an inverse-capsulation function;
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sald relay control unit includes a telephone
administration lserver, a telephone number éerver, a pilot
telephone server, and a table administration server:; and

among IP packets enteréd from a media router to the |
network node apparatus, a telephone call control IP packet is
transferred to the relay control unit, and a voice IP packet

is branched to a voice IP communication line.

89.. A terminal-to-terminal communication connection
control method with employment. of an IP transfer network
wherein:

a telephone communication between two telephone sets can
be carried out wvia a telephone set 1, a pub.lic switched
“telephone network 1, an NNI inférface communication line, bolth
a relay gateway 1 and a relay gateway 2, which belong to an
IP transfer network, an NNI interface communication line 2,
a public switched telephone network, and a telephone set 2 in

this order.

90. A terminal-to-terminal communication connection
control method with employment of an IP transfer network
wherein: |

a telephoné communication between two telephone sets can
be carried out via a telephone set, a public switched tele’phone

network 1, an NNI interface communication line, both a relay
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- gateway and a gateway equipped with a capsulation function,
which belong to an IP transfer network, a media router, and

a telephone set 2 in this order.

91. A terminal-to-terminal communication connection
control method with employment of an IP transfer network
wherein:

a telephone communication between two telephone sets can
be carried out via a telephone set 1; a media router, both a
relay gateway and a gateway eqﬁipped with a non-capsulation
function, which belong to an IP transfer network, an NNI
interface communication line, a public switched telephone

network, and a telephone set 2 in this order.

92. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as
claimed in claim 91 wherein:

based upon an address administration table contained in
~a non-capsulation type termination gateway, such an IP packet
filtering operation is carried out, through which onlf an IP
packet may pass into which a set of an IP address and a pbrt

number  has been registered.

93. A terminal-to-terminal communication connection

control method with employment of an IP transfer network as

564



claimed in claim 91 wherein:

based upon an address administration table contained in
‘a non-capsulation type termination gateway, such an IP packet
filtering operation is carried out, through which only an IP

packet may pass into which a port number has been registered.

94. A terminal-to-terminal communication connection
control method with employment of an IP transfer network
wherein:

a telephone communication can be carried out between two
telephone sets via a telephone set 1, a media router 1, and
both a termination gateway equipped with a capsulation function
and a relay gateway, which belong to an IP transfer network
1, and also via both another relay gateway and another
termination gateway equipped with a capsulation function,
which belong to an IP franSfer network 2, a media router 2,

and a telephone set 2 in this order.

95. A terminal-to-terminal communication connection
control method with employment of an IP transfer network
wherein: ’
a telephone communication can be carried out between two
telephone sets via a telephone set 1, a media router 1, and

‘both a termination gateway equipped with a non-capsulation

function and a non-capsulation relay gateway, which belong to
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an IP transfer network 1, and also via both another relay
gateway and another termination gateway equipped with a
non-capsulation function, which belong to an IP transfer

network 2, a rhedia router 2, and a telephone set 2 in this order.

96. A terminal-to-terminal comﬁunication-connection
control method with employment of an IP transfer network
wherein:

in a case of inputting an IP packet receiving relay’
coﬁtrol section Y of IP.transfer network Y from IP transfer
network X which is operated by a communication company X to
IP transfer network Y which is bperated.by a communication
company Y;

when said IP packet is received, Said relay control
section Y inquires for a telephone number server and obtains
an IP address of another relay control section Z of IP transfer
network which relates to a connection for a receiver telephone
number including in said IP packet; and

an IP packet set said obtained IP address is transferred

to another relay control section Z.

97. A terminal-to-terminal communication connection
control method with employment of an IP transfer network as
claimed in Claim 9, wherein:

a network node apparatus has a first function to
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encapsulate an external IP packet and to form an internal IP
packet and a second function to restore said external IP.pack'et
by inverse-encapsulating said internal IP packet:;

said capsﬁlation and inverse-capsulation are held as a
record of an address administration table; and

address of a terminal is included in said address

administration table.

98. A terminal-to-terminal communicatibn connection
control method with employment of an IP transfer network as
claimed in Claim 10, wherein:

a network-nqde apparatus has a first function to
encapsulate an external IP packet and to form an internal IP
pﬁcket and a second function to restore said external IP packet
by inverse-encapsulating said internal IP packet:

said capsulation and inverse-capsulation are held as a
record of an address administration table; and

address of a_terminal-is included in said address

administration table.

99. A terminal-to-terminal communication connectidn
control method with.eﬁploymenf.of an IP transfer network as
claimed in Claim 9, wherein:

information of multicast receiver proVider and

information multicast service buyer are received via user
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service server, thereby to utilize to set a multicast tree

structure.

100. A terﬁinal-to-terminal communication connection
control method with employment of an IP transfer network, as
claimed in Claim 9, wherein:

saidmulticast tree structure server inquires connection
information and communication line cost due to said network
node apparatus and a communication line between said routers
to a resource édministration server and obtalns responses
therefrom, and thereby to utilize to set said multicast tree

structure.

101. A terminal-to-terminal communication connection
control mefhod with employment of an.IP transfer network, as
claimed in Claim 9, wherein:

said multicast tree structure server notifies an address
~additional infofmation for an address administration table
inside said network node apparatus and an additional
information for a path table inside said router to plural table
administration server, and thereby to set said multicast tree

structure.

102. A terminal—to-terminal communication connection

control method with employment of an IP transfer network as
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claimed in Claim 9, wherein:

multicast communication record. 1s set at said path tables
of respective routers; and

an address administration table additionai information
and a path table additional information for tree structure set
of multicast service are transferred from said t.ree structure
server to a table administration server by utilizing said

multicast _comrnunication record.

103. A terminal-to.-terminal communication coﬁnection
control method with employment of an IP transfer network as
claimed in Claim9, whefein: |

a multicast proxy server individually communicates with
.a terminal connected to a network node apparatus; and

a high accuracy multicast is realized by sending

multicast data.

104. A terminal-to-terminal communication connection
control method with employment of ag IP transfer network as
claimed in Claim 9, wherein:

when an IP packet including a multicast IP packet as a
receiver éddress is.detected;

said IP packet is abandoned; and

therebj to exclude an IP packet concentration for the

receiver.
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105. A network node apparatus as claimed in Claim 11, wherein:
an IP packet is transferred to an overflow communication
line when an internal packet output designation in the.

communication recdrd is not designated in IP capsulation.

106. A multicast cable voice broadcast communication system,
wherein:

digitalized voice is transferred from a voice’
transmittance terminal and plural digitalized voice reception

terminal receive said digitalized voice.

107. A cable TV communication system, wherein:
digitalized voice is transferred from a vbice/moving

image transmittance terminal and plural digitalized

voice/moving image reception terminal receive said

digitalized voice/moving image.

108. A multicast commun:l.cat:l.on system with emplpyment.of an
IP transfer network, wherein: |
an IP transfer- network has one network node apparatus !
or more,
said network node apparatus has a first function“to form
an internal IP packet by encapsulating an external IP packet

inputting from said IP transfer network and a second function
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to restore to said external IP packet and output to outside
by inverse-ehcapsulating said internal IP packet,

said internal IP packet is transferred in said IP
transfer network passing one or more router having multicast
function,

one or more terminal connected to said network node
apparatus via IP communication line has peculiar external IP
address and has one or more multicast IP address defined for
respective multicast services,
| multicast dété sent from terminal of multicast sending
side 1is transferredlin said IP'transfer network, and

said terminal is capable of receiving one or more
multicast services by sending said multicast data to said

terminal.

109. A multicast communication system with employment of an
IP transfer network as claimed in Claim 108, wherein:

a terminal at receiving side optionally provides
multicast IP address for respective multicast services by
requesting to an IP tr&nsfer network operator, or cancels said

»

' multicast IP address.

110.. A multicast communication system with employment of an
IP transfer network as claimed in Claim 108, wherein one

multicast service proxy server or more is connected to .said
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network node apparatus.

111. A multicast communication system with employment of an
IP transfer network as cléimed in Claim 1 08, wherein:

a multicast service proxy server sends ACK packet
intensive information, NACK packet intensive information and
IP packet including intensive infqrmation of respective
terminals to a carrying out .the multicast service or to a
sending work se_rver:. and

said ACK packet is received one terminal or more

connected to said network node apparatus.

112. A multicast communication system with employment of an
IP transfer network as claimed in Claim 108 , wherein: a

multicést service broxy servér could communicate with a sending
terminal or a sending work server which carries on the multicast

service connected to said multicast service proxy server.

113. . Amulticast gommunication system with employment of an
IP transfer network as claimed in Claim 108, wherein: a
multicast service proxy server receives multicast data sent
~from an originating terminal and stores therein; and said
multicast service proxy server sends said stored data to a
termirial connected to said network node apparatus connecting

with multicast service proxy server by using a multicast
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function of said network node apparatus.

114. A multicast communication system with employment of an
IP transfer network as claimed in Claim 108, wherein: said
multicast service proxy server could communicate with a

specific terminal set communication code at said network node

apparatus by transmitting/receiving said IP packet.

~115. A multicast communication system with employment of an
IP transfer network as claimed in Claim 108, wherein:

an internal IP packet is in communication code to
designate a method for an IP-capsulation and an IP-
inverse-capsulation:

when said interzial IP packet output designating value
is designated, said IP-capsulation is carried out,

_ when said internal IP packet output designating value
is not designéted, said IP-capsulation is not cari'ied out and
outputé an external IP packet to an external IP packet overflow

communication line.

116. A multicast communication system with employment of an
IP transfer network as claimed in Claim 115, wherein:

an overflow communication line sérvér receives an
external IP packet not being IP-encaspsulated via said external

IP packet overflow communication line, and transfers
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~information included in said external IP packet to said

multicast service proxy server via said network node apparatus.

117. A multicést communication system with employmeht of an
IP transfer network aé claimed in Claim 115, wherein:

an overflow communicati§n line server receives an
external IP packet not being IP-encaspsulatedvia said external
IP packet overflow communication line, and transfers
informatiﬁn included in said external IP packet to saild
multicast service proxy server via a communication line
connected to said overflow communication line server and said

multicast service proxy server.

118. A nétwork node apparatus, wherein;

an internal IP packet 1is in communication code to
designate_ a method for an IP-capsulation and an IP-
inverse-capsulation;

when said internal IP packet output desigﬁating value _
is designated, said IP-capsulation is carried out, '

when said infernal IP packet output designating value
is not designatéd. said IP-capsulation is not carried cut and
outputs an_éxternal IP packet .fo an external IP packet overflow

communication line.

119. A network node apparatus, wherein;
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sald network node apparatus has a first function to form
an internal IP packet by IP-capsulating an external IP packet
and a second function to restore said.external IP packet by -
inverse-capsulating said internal IP baéket: |

an internal IP packet is in communication code to
designate a method for an IP-capsulation and an IP-
inverse-capsulation;

when said internal IP packet output designating value
is designate'd, said inverse-IP-c‘:apsulatién is carried out, and

when said 1nternal- IP packe't output .designating value'
is not designated, séid inverse-IP-capsulation is not carried
out and outputs an external IP packet to an external IP packet .

overflow communication line.

120. A network node apparatus as claimed in Claim 118,
whei:'ein; further including an overflow IP packet selecting
functional section to connect to said external IP packet

overflow communication line.

121. A multidast communicati‘dn-system with employment of an

IP transfer network, wherein: ‘
sender mulficast addresses are registered at an address

administ'ration table of a nétwork node apparatus;

said IP packet is transferred when a sender multicast

address in a header inputting to said network node apparatus
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is registered at said address administration table;

sald IP packet is abandoned when said sender multicast
address is not registered:

thereby to prevent that an unexpected IP packet

intermixes with the IP transfer network.

122, A multicast communication system with employment of a.n
IP transfer network as claimed in Claim 121, wherein:

originating IP addresses are registered at an address
administration table of a network node apparatus;

said IP packet 15 transferred when an originating IP
‘address in a header inputting to said network node apparatus
is registered at saild address administration table:

séid IP packet is abandoned when said originating IP
address is not registered; | |

thereby to prevent that an unexpected IP packet

intermixes with the IP transfer network.

123.. A network node apparatus, whérein;
an IP packét is transferred when an IP address of a
terminal is registered at an address administration table; and
when said IP address is not registered, that unexpected
IP packet intermixes with the IP transfer network is prevented
by transferring said IP packet to an overflow communication

line.
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124. A multicast communication system with employment of an
IP transfer network as claimed in Claim 121, wherein:
sender mulficast addresses are registered at a network
node apparatus path table:
said IP packet is transferred when a sender multicast

address in a header of an external IP packet inputting to said

network node apparatus is registered at saild network node

apparatus path tablé;

said IP packet_is abandoned when said sender;multicast
~address 13 not registered;

thereby to prevent that unexpected IP packet :I.ntermi_x_e,s

with the IP transfer network.

125. A network node apparatus, wherein:
sender multicast addresses are registered at a path
table;" |
said IP packet is transferred when a sender multicast
address in a header of an external IP packet inputting to eaid
network node apparatus is: registered at seid path table;
said IP packet -i_s abandoned when said sender multicast
~address is not registered:
i:hereby to prevent that unexpected IP packet intermixes

with the IP transfer network.
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126. A multicast communication system v}ith émployment of an
IP transfer network as claimed in Claim 124, wherein:
amulticast service proxy server receives multicast data
.sent from a sender’s ferminal and stores it therein; and
_ said multicast service proxy server outputs said stored
multicast data to a terminal connected to said network node
apparatus connecting said multicast service proxy server by

using a multicast function of said network node apparatus.

127. -\ .multicast cémunic;fion sysfem with employment of an
IP transfer network as claimed in Claim 124, wherein:

salid multicast service proxy server sends an ACK'packet
intensiv_e_ information received from one or more terminals
connected to said. network node apparatus, an IP packet
including an NACK packet inténsive information and an inténsive
j.nformation of individual terminal to a sending terminal

carrying out a multicast service or to a sending work server.

128. A multicast conununication system with employment of an
IP transfer network as claimed in Claim 122 or 124, wherein:
said multicast service proxy server could commuhicate
with a sending terminal carrying out a multicast service
connected by said multicast service proxy server or with a

sending work server by transmitting/receiving said IP packet.
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129. A multicasﬁ communication system with employment of an
IP transfer network as claimed in any oné. of Claims 124 to 126,
wherein: said multicast service proxy servei‘ uses an

information included in said IP packet received via said IP

packet overflow communication line.

130. A cable voice broadcast communication system as claimed
in Claim 122 or 124, wherein: said sending terminal sends
digitalized voice, and plural receiving terminals receive said

digitalized voice.

131. A cable voice broadcast communication system as claimed
in Claim 130, wherein: said multicast proxy server
intermediates an information exchange between the sending

terminal and the receiving terminal.

132. A cable 'voice broadcast communication system as claimed
in Claim 130, wherein: said multicast proxy server and said
sending work terminal intermediate an inférmation exchange
between the sending terminal and the receiving terminal.
133. A cable TV broadcast communicatidn system as claimed
in Claim 122 or 124, wherein: said sending terminal sends
digitalized voice/moving image, and plural receiving

tgrminals receive said digitalized voice/moving image.
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134. A cable TV broadcast communication system as claimed
in Claim 133, wherein: said multicast proxy server
intermediates an information exchange between the sending

terminal and the receiving terminal.

135. A cable TV broadcast communication system as claimed
in Claim 133, wherein: said multicast proxy server and said
sending work terminal intermediate an information exchange

between the sending terminal and the receiving terminal.

136. A multicast communication system with employment of an
IP transfer network, wherein: | |

a terminal is connected to a .router connecting an address
édministration module via a communication'line;

a sender’'s IP address is registered at an address
administration table of said address administration module;

said IP packet is transferred when said sender’s address
in a header of an IP packet inputting to said router is not
registered at said address adﬁinistration téble;

said IP packet is abandoned when said sender’'s a@dress
is not registered:

thereby to prevenf that an unexpected IP packet

intermixes with an IP transfer network.
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137. A multicast doﬁmunication system witﬁ_émployment of an
IP transfer nétwork. wherein:

a terminal is connected to a router connedting an address
administration module via a communication line;

a sender’'s IP address is registered at an address
administration table of said address administration module;

sald IP packet is transferred when said sender’s address
_in a header of.an IP packet inputting to said router is.nbt
registered at said address administration table;

sald 1P packef is transferred to an overflow
communication line when said sender’'s address is not
registered;

thereby to prevent that an unexpected IP packet

intermixes with an IP transfer network.

138. A multicast communication system with employment of an
IP transfer network, wherein:
~an IP transfer network includes one or more routers;

sald routers are connected to.an IP communication line:

a terminal is connected to a -router connecting an address
administration module via a communication line; ‘

an IP address is registered at an address administration
table of said address administration module;

said IP packet is transferred when said sender’'s address

in a header of an IP packet inputting to said router is not
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registered at saiﬁ Address administratiﬁh_table:

‘sald IP packet is abandoned when said sender’'s address
is not registered:

.thereby to prevent that an unexpected IP paCket'

intermixes with an IP transfer network.

139. A multicast communication system with employment of an
IP transfer network, wherein:

a multicast sérvice provider sends multicast data to a
first sending work server operated by a communication company
X and a second sending work server operated by a communication
company Y;

said first sending work server sends said multicast data
to plurall terminals connected with a £first IP transfer ne_twofk
o‘berated by said communication company X; and

said second sending work server sends saidmulticast data

to plural terminals connected with a second IP transfer network

operated by said communication company Y.

140. A multicast communication system with employment of an
IP transfer network as claimed in Claim 139, wherein?

said first sending work server éollects sent results in
said first IP transfer network via a multicast service proxy
server so as to notify to said multicast service provider; and

said second sending work server collects sent results
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in said second IP transfer network via said multicast service

Proxy server so as to notify to said multicast service provider

583



