TELEPHONE GOMMBSCATI ON METHOD CAPABLE OF RELATI NG A HEPEPAREY.
TERM NAL AND A SPEECH CHANNEL | P ADDRESS A Fzg -7
TI ME OF CALL CONNECTI ON 5 , BACKGROUND OF THE I-NVENTI

Field of the Invention .~ The present invention relates to a

tel ephone communication 10 method for a comunication sSystem

allowing a plureglBPHONE COMMUNIGMI@W‘METH@D T APABLE ngot ELA N@‘t €

via Internet or Intranet (Private IP (Internet

Net wor k) . A. TELRPHONBI TERMIN ALh & NBD Gk SREECH ACHANNEL 1P ADDRESS
Speech conmmuni cati on systens i npl enented by | nt er net

i nclude an I RC (I'nternet Rel axTCI'HE) TRMEVOF CAGLEDONNEBITION t 0 as

| nt er net phone. A conventional telephone communication system
using the TRC server system accommodates a nunber of gateways

capabl-e of accessing Internet. Telephone termnals are connected to 20
each of 5t he gateways via respective subscriber lines so as to allow
conversation to be held therebetween. A nunber server is
connected to Internet and assigns a particular IP (Internet Protocol)

address to the tel ephone nunber of each tel ephone termnal for a
control pur pos&m—w R THE N a tel ephone connection, a
gateway requests. . entr ] registration for a telephone service
of -the nunber m&u‘ . Igvention 1
The present invention relates to a telephone communication
10 method for a communication system allowing a plurality of
telephone terminals to .communicate via Internet or Intranet

(Private TP (Internet Protocol) Network).

Description _of the Backeround Art

15 Speech commurnication systems implemented ~ by  Internet
include an TRC (Internet Relay Chat) server system referred to as
Internetphone. A conventional telephone communication system
using the IRC server system accommodates a number of gateways
capable of accessing Internet. Telephone terminals are connected to

20 each of the gateways via respective subscriber lines so as to allow
conversation to be held therebetween. A number server is
connected to Internet- and assigns a particular TP (I'nternet Protocol)
address to the teiephone number of each telephone terminal for a
control p'urpose.

25 '

Before a telephone connection, a gateway rtequests entry

registration for a telephone service of the number server. In



2L/.'_ . 'response to the request, the nunber server assigns a particular IP
address to each tel ephone accommpdated in the gateway. Assune

that after the assignnent of the |IP addresses one of the tel ephone

term nals accommodated in the gateway sends a call request neant 5

for another tel ephone termnal to the gateway. Then, the gateway
inquires the nunber server of an |IP address assigned to t h e

t el ephorie to berespbhsed.to |ther gsguente, thehenumbérer sesEeT e3ssignyr cheartigar TP
the above I P address and sends it to the gateway. _The gateway

havi ng recei vecaddress Ptoadehchs stetaphosea acadmmasigted t itonthee fadevayo a Aspume
gateway accommodating the telephone termnal _designated _by the

| P address. - Asthat rafien tthet wasigament sof othe it cifldsesseheope| 8pnhdhe telephone

terminal to be called. The called . telephone term

nal sends an
answer represciéfminals aggommpdated;| in thenEEVER s?’b‘% t%eCQGatrEWt meant

accommodating the calling tel e‘Fhone terrp al via the gate
e 5

1
acconmodating e anetier o felepRenG HEAB MYl (R 1 . BAtCE3 eq\lﬁ‘ry?f’t y&'et h&ateway

1 inal and called i nal oget: d
a1 owod to comRRESEe G nFRmBR opRber OF © an®CTPeChdfess HRHBREY 307, the,

ol Loving pr onPIAHICREY 10t ofay e OB fosptie, the T BERrZRRUERPED BT

follow ng proble e a particu

addr ess nust b%hﬁfaiggggdlﬁoagﬁstghgpg% it to the p@eWapal. The %aﬁeéway

communi cati on econe di ult 1n the future because

nunber of 1P atd;iRsSPeceived | fhel 9P adbfbssSkEfds LT @410NEsrneckion request to a
world. Second, the™ communication system inhibits comunication 25

from bgigng hel dytewhag! eifeonfinodsting Nnahé ediBphoidanermimie dastgistedr gy the

at the nunber server,; so that it is not avallable for energency calls.

2 TP address. As a result, the call is terminated at the telephone
terminal to be called. The called telephone terminal sends an
answer representativé of the call connection to the gateway
accommodating the calling telephone terminal via the gateway

15 accommodating the called telephone terminal. Consequently, the

calling terminal and called terminal are connected. together and

_allowéd to communicate with each other.

The conventional telephone communication procedure

20 described above has the following problems left unsolved. First,
while a particular TP address must be assigned to each telephone

terminal, commuﬁication will become difficult in the future because

the number of TP addresses is limited and short throughout the

world. Second, the communication system inhibits communication

25 ' from being held on telephone terminals other than. those registered

at the number server, so that it is not available for emergency calls.



SUMMARY OF THE | NVENTI ON It is therefore an object of the

*present invention to provide a t el ephone comruni cati on net hod
allowing a plurality of tel ephone . termnals to share a single IP
address and thereby pronoting the 5 efficient use of the limted
nunber of | P addresses. It is another object of the
present invention to provide t el ephone comuni cation met hod
i npl enenting 5LEﬂhhiﬁii#ﬂﬁﬂﬁﬂilbﬂlﬁhﬂlgmbonnun|cat|on system avai | abl e even
for emergency calls A tel ephone, communi cati on et hod

of the present manlsl Eh?"efore an  objecta @) ithenPESEBE a"W@f‘HBPkt%yH‘é‘Hﬂ a
including a p iven res

addr esses F#EMI fgm IH"C?%%" meiheds@liowgpg 2 p “"af'tbf n?grﬁglepmech
L kil T, e Pl s
commn cat | Onayﬁéenf use, . otfh?ﬂe Vl'tf'?ntjept SLRferOBrt 1 Qfd%?s e the P

addr es hone term na given
respect | ve tel ephone nunbers for hol d| ng comruni cation with each _
ot her via the gateways on the basis of the tel ephone nunbers. The 20

method begins wjhis thgmet eBbjdt ¥ SRR | Plesefit HAMENtiorS€RYClprovide a
connectabl e to the gateways via 1nternet for “"managi ng t he nanes “of

the gatewaystelepondddrRusRnidaneCt methyd Coimpepiding t ttbﬂeé)hone
nanes, and office nunbers respectively assigned to the gateways.

Wien a first tehenimegtioer gydtam oatailible accomnéot | emergengyedalls.
nmeant for a second telephone term nal, a first gat eway
accommbdating the first tel ephone termnal is caused to access the

° A telephone communication method of the present invention
is applicable to a network system including a plurality of gateways
given respective IP . addresses corresponding to the addresses of
Internet, which includes a control line having a first and a second

15 channel and a speech line having a first and a second channel, for
holding communication with each other via Internet on the basis of
the TP addresses, and a plurality of telephone terminals given
respective telephone numbers for holding communication with each
other via the gateways on the basis of the telephone numbers. The

20 method begins with the step of opreparing a name server
connectable to the gateways via Internet for managing the names of

the gateways, IP addresses respectively cofresponding to the

names, and office numbers respectively assigned to the gateways.

25 : When a first telephone terminal outputs a connection request
meant for a second telephone terminal, a  first gateway

accommodating the first telephone terminal is caused to access the

3



(I .name server via the first channel of the control line in response
to a call originated on the first tel ephone termnal, and

i nqui re the nane server of the |IP address of the second gateway
by using the nane corresponding to the office nunber assigned
to the . second gateway. 5 The nane server sends the | P address of

t he second gateway to the first gateway on the first channe

of the control mname. sefes Wia ghe first channelgaf ethey costrettling him Irespoideets a
‘of the speech line connected thereto and sends a call connection
request to the sabBordigieatedaynothe Harst telephone t§€EUWéI: caﬁlénrléqum thee name

control line. The second gatewa det er mi nes ther or not the
second tel ephonée‘tVGFnPﬁathei JdPpasldresge o c the qepopﬂegateway bY “%‘Eﬁ:oﬂtﬂ’ name
tel ephone termnal is i the I P gddress of the. s gech

and returns theSPPCERRR ES $R| tha RfT1s (HIEnBST, §[SS1§QF Wy, theﬁ h\%‘?"é’%j gateway

the  sechnd 't Eq‘éﬁﬁ%%'g\%”@s%%trﬁﬁ%ds t*%h 18 {qdarsss e ”GS%C%ER?%?%W% fo the
h | f |

Second gat ovay SRSt HEAEEBEN i 118 ARy &a'é'?%‘ep o Bec SRR dingy " TRE it

to send the Spegﬁ&v%ygrk%llecttg {l{é 1%3%%%&9'0@?9@9%%&%%‘ NAle ?onrfézted thereto

Al so, a telepRone “conmunica presen

invention is apphicabids i @aﬂ'%&ﬁﬁ 1765 uedt" GoUdhag sécd}{dﬂgétbw‘go“on the

gateways given respective resses = correspondi ng

addresses of | ngggomtt chahméih lfaneU%ﬁtrer cARkr ol THenesekaud Ngatewdy SHetermmes
and a second channel and a speech line having a first and a second

channelq,o f or hoktetigerC @Mrbt Cikel @Bcod Ntehsphionet bermiviah isnbesyletseldets, 2% the
the basis of the IP addresses, a plurality of switching systens given
respective of f semndnuelephene f termifail ds nigllecateuiP caddrens of tthe apeéch line,
ot her via the gateways on the basis of the office nunbers, and a
4 and returns the TP address selected to the first gateway, thereby
setting up a connection between the first telephone terminal and
the second telephone terminal. The first gateway transfers a
15 speech . signal received from. the first telephone terminal to the
second gateway on the speech line, and causes the second gateway

to send the speech signal to the second telephone terminal.

Also, a telephone communication method of the present

20 | invention is applicable to a network system including a plurality of
gateways given respective IP addresses corresponding to the

addresses of Internet, which .includes a control line having a first

and a second channel and a speech line having a first and a second

channel, for holding communication with each other via Internet on

25 the basis of the TP addresses, a plurality of switching systems given
tespective office numbers for holding communication with each

other via the gateways on the basis of the office numbers, and a

4



1. .plurality of telephone ternminals given respective

tel ephone nunbers for holding comrunication with each

other via the gateways and switching systenms on the

basis of the telephone nunbers. The met hod begins with the -
step of preparing a nane 5 server connected to the gateways via
Internet for managing office ~nunbers and nanes respectively
given to theplsmlitghi mf stedephome terminals agdverP ameNpessie’e asstedephiond
the gateways to which the swtching .. systens are respectively
connected. Subwiarbaser fion a haddings eoemmpgication ~ with seaghed Qthery via = the
respective one of the gateways and has a division field 1 Q st.oring

divi sion data E&RWA¥Sy anMetIveitChiRg o$iSETES uON adlemPB8ist c@T the telephopie

the respective gateway is_the telgphon,e termnal or the_sw tching
system and afumier$.ce THEnERRthod; BRginssWith ng’e aHePorfi PECPATINGHe@ name
assigned to the gatewa and tﬁa office nuntS}%{ assigned to .t

e 1

| he ..
swi t chi Bg syst SFTEEC SMBEGEdd Pn ggisANsy viagnternet for “managigg, \office

first tel ephone term nal putputs a connect,i on_request .. .. _neant, for
a secondIo teI“&Sﬁ%ﬁTé a?‘grrﬂgﬁéﬁs, Tesgec 1Y?'?’stgweégattz°vva§/he switching asy“ems

acconmodat i ng a%nﬁel f ia@%‘ess%seggﬁgﬁ{eb% trDertg'% n@atev@ffsesﬁweswhﬁﬂ? h ag‘%ﬁfhi%

server via the'trrst channe contr I®I'ne 1’n’ response to a

originated on thgekd Sirel @E%&{ CeFMttednNd Subdrind | @it fflePNedech i

first swtching” system ac ing the first telephone termnal,

and inquire thgtgrageibesVedspétivdCond HUARES gaftiwaysSARANHa P2 CWWision field
accomodating a second switching system  accdémmodating the

secondy § el ephogtorimt NiivadioRy ditd NghdéWengaREhetBEr eaponghpagatud t adccinmddated
of fi ce nunber assigned to the second swtching system The nane

server sends tlme thHé adspesiveoigatdwaysesomite gelephayet teriieal igrstthe switching
gateway on the first channel of the control line. The first gateway
system,- and an office number field storing an office number
assigned to the gateway and an office number assigned to the
switching system accommodated in the gateway. |
15
When a first telephone termiﬁal outputs a connection rtequest
meant for a second telephone terminal, a first gateway
accommodating the first telephone terminal accesses the name
server via the first channel of the control line in response to. a call
20 originated on the ﬁrst_ telephone terminal and a call originated on a
first switching system accommodating the first telephone terminal,
and inquire the name server of the TP address of a second gateway
accommodating a second switching system accommodating the
second telephone terminal by using the name corresponding to the
25 office number assigned to the second switching system., The name

server sends the IP address of the second gateway to the first

gateway on the first channel of the control line. The first gateway

5



5 1 selects the I P address of the speech |ine connected

thereto and ' sends a connection request to the second gateway on
t he second channel of the control |ine. The second gat eway
searches division data of the subscriber data and searches for,
if the division data is 5 representative of a swtching system
the line of a switching system ' at which the office nunber of the
second sWhi t chi nge@?@t arl tafdress of the speerhe Wigmhesonngstaddedhemgte hand
subscri ber data co nci de. The second %% ly havi ng

detected the Bf coﬂﬁﬁa“’%\/vir?‘l‘lﬁsﬁgto hes¢ sggond  gateway o‘EleF]?ﬁ négcond
whet her or not the line.of, the hi ng stemis bus ,
if the line is FE‘I“H‘ ]t RE &19 eﬁ?&? FBF thzﬁkepe%?ﬁ‘? éi r@éﬁ% searches ° Qi¥iSion
returntheIPa Iected firgt Ve 1 har £ 1.ing .
up a connection g ?hgut?scpi)g aﬁ?cﬁf‘ﬁ sg%tgﬁ%% fomy | ?hgﬁés/e;a:g' jyjon “data is
sw t chi syst ergefor h S el

term nalngand regégrg%tﬁ%] {’glzgp o’r%te?ﬁ% %stenf the {Ilhé 8¥| %stsg)g%?' ev% sysf%m

transfers a Spegf:hvﬁll ANdle 'RREL Y RUnbePMort B T §dcohdt %Iwﬁfb'h g gﬂn”aﬂnd the

via the first SWItChI ng systemto the second gateway via t eech
line, and then biges enanblerdahenedS o dthe! NALSHTEEN dltdNBbintde. he The second

second tel ephone term nal via the second switching system

BRI EF DESCRI PTI giNeWayTHEh NdStected the 1line dhe Hy ecwutamdsgf eagyhten
of the present 1 nvention will becone nore apparent from the
consi deration détetinénest ovhethémn®r et afheedine of the swidskingptsystent akenbusy,
conjunction with the acconpanying drawings i n whi ch: 25

FIG 11ics a bl osslecdtsagfathe slideennt iidie, | yhe shibwaddress. b€l ¢éhospeech line, and
communi cati on systemto which a tel ephone communi cati on net hod

return the TP address selected to the first gateway, thereby setting

up a connection between the first switching system and the second

switching system and therefore between the first telephone

terminal and the second telephone terminal. The first gateway

15 transfers a speeéh signal received from the first telephone terminal

via the first switching system to the second gateway via the speech

line, and then the second gateway sends the speech signal to the

second telephone terminal via the second switching system.

20 BRIEF DESCRIPTION QF THE DRAWINGS

Tﬁe objects and features of the present invention will become
more apparent from the consideration of the following detailed
description taken in conjunction with the accompanying drawings in
which:

25 FIG. 1 is a block diagram schematically showing a telephone
communication system to which a telephone communication method

embodying the present invention is applied;

6



enbédying the present invention is applied;
6° FIG 2 is a block diagram schematically

showing a specific configuration of a gateway included in the.
enbodi mrent shown in FIG 1, FIG 3 is a block
di agram schenatical |y showing a specific 5 configurati on of a

central controller included in the_gateway of o
FIG 4 Tshows a spa6if?cis poblrak éiagfﬁ@nbé‘f?helééﬂ‘é@bél (ﬁhowmg a specific

|nformat|on stored in, a DNS (Donain Systen server al so .
incl uded in the “ORbEYTHiaN of &) @ateway mc'uded i’ thepembadimeny \shown in
useful for undeéﬁ ding channels included in I nternet and
used by the enb t of FIG 1; FIG 6 is a chart

representative of a 3’?&;: %1%1205’1”%‘1‘9 C%Eaig?'arllm scﬁr@tigalfygq:gﬁg?vgggvg# ;gﬁggmﬂc

with the enbodi nent

communi chii on - SYRFEAHD Sineckendsl canyreyRl: fhillada ' F B Whewpyof EO.

t he present |nv§nt|on|s appl i ed; - FIG 8 is a viewsimlar
to FIG 4, showitig a speC|f|c nunber conversion information

particular. to the enipggi mept fic format of 4Ymber converdio®
9 shows a specific ?ormat of sudt;s PQB‘ data al so versro

particular to thefRH@ENTENorsOWR ian DINS (Dodi¥in Name System) sévler hso
Is a chart denonstrating a specific comrunication sequence -
avai l able with tfcu@edomh kot embodiménm bf FIG. 1;
10 FIG. 5 is a view useful for understanding channels included in
Internet and used by the embodiment of FIG. I;
FIG. 6 is a chart representative of a specific communication
sequence available with ‘the embodiment of FIG. 1;
FIG. 7 is a block diagram similar to FIG. 1, schematically
15 showing a telephone communication system to which an alternative
embodiment of the present invention is applied;
FIG. 8 is a view similar to FIG. 4, shdwing a specific number
conversion information particular to the embodiment shown in FIG.
73
20 FIG. 9 shows a specific format of subscriber data also
particular to the embodiment shown in FIG. 7; and
FIG. 10 is a chart demonstrating a specific communication

sequence available with the embodiment shown in FIG. 7.

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to FIG. 1 of the drawings, a telephone

communication system implemented by a telephone communication

7



25 . . DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Referring to FIG 1 of the drawi ngs, a t el ephone

comuni cation systeminpl enented by a tel ephone comuni cation

7 1 met hod enbodying the present invention includes
gateways (GWN _ 12 and 14 connected to Internet or |Intranet

13 by respect‘h%g‘ob embogymoCOTPﬂ@Ctpl,-Q&h|t'r!‘ﬁ%ﬂrﬁoﬁo l%lﬁ&sacﬁzﬁtﬁ@éﬁ’ (W)

needed. ' It shou not for sinplicity in

two gateways 12 ”‘1nﬂt4 M € JORREERANT & | Yeet? or Slntranet NiFLERy Of‘espectlve
gat eways i ncl u ed I'n the conmunication system for

simplicity. GectdSt qy@gséslgo ANy abfess @EPACIAcéaby. ARCQAABRRALKE: noted
tel ephone term naF 11 an 15 connected thereto by subscriber
lines 17. In RLG for 4iBF1ibVS {EFERNDRRe tor gateadys [2laminth dfe eentbsentative of a
representative of a nunber of telephone term nals connected to the 10
gateway 12 or Ifympbdhabfi sgatbays ! livsludedi vin enbedismmunicatioh ceystem, for

applicable to a tel ephone ~conmmuni cation system including other
gat eways and otga@,@ibgyephormaet egmways 12 and 14 respectivilye gatemapodidte
converts an anal og speech signal received 15 from the tel ephone

termnal 11 to talephonespreesings dlbitaad silgnatomrected theretgonbr t subscriber
digital signal received via Internet or Intranet 13 to a

correspondi ng lavesl d§. sIgnBlGarld theeltipertelephene JRENE!S shlgrand 119 eapk |
termnal 11. In addition, the gateway 12 executes varipus kinds

control over coeREEsEn@tyet ©foccrurber Ith éPH‘-‘@thoBP F"rfﬂ"f‘&ﬁ&[ ch'mectqcﬂeto 2¢he
gateway 14 has exactly the sane m$ l‘lqat eway

except tohat it SHEWaY w2 on Hé- tefr@ﬁhdﬁe 1 %r ‘h‘&'iatlﬁ Rdi é%a;?g °°“rse

|1(,21t Zpdwlilhmragf g,%éﬁgghqudtgrg Ct%l lep onrfeI gucro%rln?xgxcaa ion sylg?erges%clgﬁmg other

gateways and other telephone terminals.

The gateway 12 converts an analog speech signal received

15 from the telephone terminal 11 to a corresponding digital signal or
converts a digital signal received via Internet or Intranet 13 to a
correspondinlg anaiqg signal ‘and delivers the analog signal to the

terminal 11. In addition, the gateway 12 executes various kinds of

control over connections to occur via Internet or Intranet 13.  The

20 gateway 14 has exactly the same functions as the gateway 12
except that it deals with the telephone terminal 14. The gateways

12 and 14 may havé an identical configuration as will be described

later with reference to FIG. 2.

25 A DNS server or similar name server 16 is also connected to
Internet or Intranét_ 13. The DNS server 16 has an address

mépping function  for managing  correspondence  between  host

8



25 . . A DNS server or simlar name server 16 is al so connected

to Internet or Intranet 13. The DNS server 16 has an
addr ess mappi ng function for managi ng correspondence
bet ween host 8

nanes assigned to various hosts including the telephone termnals

11 and 15, gateways 12 and 14 and conputers, not shown, and IP

addr esses. For names mssigmed, toheabi8sséoswsr Rludicigudde atetepborye terminals
not shown, storing data representative of correspondence between 5
the host nanmes ddd ande 157 gdttwaysed2i mndhd4f aandh agfimputersh| pot shown, and IP
FIG 2 shows a specific configuration of the gateway 12 or _ 14.

The fol | owi ng d@géraspes onFer | this awepese; athe nBNY yseswer hib gincdudss a memory,
12. As shown, the gateway 12 or 14 includes, a termnal 1 0
accommodating Ot cSROWPANEPTRS Hals PREFeseRiEe f sl OFrespomdenger between

A group of lines, including the Jipes_to ich the telepho t er.m nal
11 or 15°is conrﬁ'é?:?lé‘?ft as e?:o‘fﬂ#eépﬁdrgt TEHES| HbLH’eph?r?'é %fatﬁgbr?e
term nal accommodating circuit 122. The circuit 122 interfaces the
group of lines 121 and the gateway 12 or 14. The circuit 122 has 15

125, “The. switch 1237301 o obo8n & SPeRifte Tt Tof of M iy 12 or 14

123. The switch 1237 Sel éc , _ _ !
connects it to kg W&Mi&gﬁ)fdﬁfiﬁ&%' Witl S c6REBRRIET hfnfy VBhCCthe fateway

conpression control ler (W e voice conpression- controll
124 conpresses gzspeegb shopal amd tlaan | VEX' S ¢ 1@ aihbl’ﬁ%eé?’lal 2fkrminal

connect ed to Internet or Intranet 13, or eproduces a speech signa
from & ¢ signal ac€sminRMtink" Odfrc@0 O ARGt Popiphentl IeSdRsh or TREPIF) 122.

connection line 131 connected to the voice conpression controller
124 is excl usiAvedrpupasSilppeedindi@dingi fhet dinesseewhiclsi geal seleplionebeterminal
11 or 15 is connected are connected to the input ports bf the
terminal accommodating circuit 122. The circuit 122 interfaces the
group of lines 121 and the gateway 12 or 14. The circuit 122 has
15 its output ports 129 connected to the input ports of a switch (SW)
123. The switch 123 selects one of the lines 121 at a time and
connects it to its output porf 130 which is connected to a voice
compression controller (VCC) 124. The voice compression controller
124 compresses a speech signal and then delivers it to a line 131
20 connected to Internet or Intranet 13, or reproduces a speech signal
from a signal received from another gateway, as needed. The
connection line 131 connected to the voice compression controller
124 is exclusively assigned to digital speech signals to be
interchanged via Internet or Intranet 13.
25
The gateway 12 further includes a LAN (Local Area Network)

controller (LACM) 125 for sending various control signals particular

9



I nt é-fcha'nged via Internet or Intranet 13. 25 The gateway 12

further includes a LAN (Local Area Network) ' controller (LACM 125
for sendl ng various control signals particular

9 1 to Internet or Intranet 13 to Internet or Intranet 13.
Specifically, a control line 132 is connected to the LAN
controller 125 in order to allow control infornmation to be sent

via I ntetnet ortd nintemmet 9. Intranet 13 tarhintgenesway h!Efﬁﬂetll3add$EQ%ﬁ%u}y a

i ncludes a central controller 126 for_controlli §§

connecti ons, angontgol dinepri32 12700Kff!%tedstt6r thgy LAN contr qlri}%‘oé cBh\RIAST ot
I nformation, which will be described, under the ntroh’of t he
central control #ldpw1epntrofh cinfermation| to adeontBliatihg Internet or ty 13.
122, switch 123 speech co ressj on contr

control l er 125The gateway 1€.0% 4 jadditi “Zag ly 5 Pé#enﬁr)‘;en?iy conrgller 126
i d 28 | d I 3

L eec e con T reqttEeltize (@ 12&85?‘%‘?@% aafl o3 memory 137, Fpr> S6AHE
i npl enenting the ﬁﬁ Wgén%)g%ri)l {\H)’?-Fh vﬁ%&l@h%ﬂ ﬂJ‘ escnbfg und&itha! .

controller 126" caI con roP 1261

processing callq., f&g%ﬁrcm@né%n%ment é&g BUT COheAP RS @d?:‘i!rmxﬁodatmg

destination apparatu ateways 12 and 14 and

therefore betwegesyitt he2, t%lvﬁﬁﬁpn@%te&]{i@e@ﬁ' Scontpres§iod cdontrollerli 124, LAN
controls (CCC) 1262 are &onnected to call” control 1261, as

illustrated. Tgentkolér CABF, 0l gentt62 consllére UR6. | ané- bynémbey adl¥®ss arg0 -
of the gateway 12 or 14 to fhe DNS server 16 and commands voi ce

conpr es)gj on andimerbhatctedebya asmachiat bs illudtalted.control (LAQ)
1263 is al so connected to the call control 1261, as illustrated. The
LAN control 1263 controls the LAN controller 125 in order to
i nt erchange control information via Internet or Intranet 13.
FIG. 3 shows a specific configuration of the central controller
126 for implementing the gateway control function. As shown, the
central controller 126 includes a call- control (CPC) 1261 for
15 processing call connections between a source apparatus and a
| destination apparatus, e.g., between the gateways 12 and 14 and
therefore between the telephone terminals 11 and 15. Line
controls (CCC) 1262 are connected to the call control 1261, as
jllustrated. The line controls 1262 execute the line-by-line access
20 of the gateway 12 or 14 to the DNS server 16 and commands voice
compression and control over a speech path. A LAN control (LAC)
1263 is also connected to the call comtrol 1261, as illustrated. The
LAN control 1263 controls the LAN controller 125 in order to
interchange control information via Internet or Intranet 13.
25 |
A DNS control (DNSC) 1264, a voice compression control (VCC)

1265 and speech path control (SPC) 1266 are connected to the line

10



25‘- N A DNS control (DNSC) 1264, a voice conpression control

(tveco) 1265 and speech path control (SPC) 1266 are connected to
the line _ 10 1
control 1262, as illustrated. The DNS control 1264 controls nunber

inquiry to the DNS server 16. The voice conpression control 1265

control s the conpression and reproduction of speech signals to be

executed by CRBIrokpk2%dh asopluezaipdn Eheit PYS epontiol 1264Ticentrols capmber 5
path control 1266 controls_the ternin%£ accommogdating circuit 1 2 2

and switch 12quify togither DND saaverctiG el yrhes goigs, camprestien r pRtrol hel 265

connection path between the tel ephone termnals.11 a 15 apd . -
t he connectioﬁongays\ﬁ tﬂsepmessgq% af‘érrfFH‘éﬂ ucgipn a‘?r'}g sﬂeﬁ’@n vigpals to be

conpression controll 124, i fic

10 . Fl h
nunber conver sF&HY tﬁﬁ:‘) (ht it SPEFdy pompression °°‘&ﬁ%ﬁﬁs\ls?ﬁ\§'ef \F;e he ¢ Sppedh e

illustrati di . ' i nf; t]

arc based onBafll Bt LAY sof B e cterminal SEEUEERdneL BAGHE LBD.
1034 ( Domai ot . Ll t 4 t

gat méy:‘i‘ésfﬁﬂ% 851@2%5@&3‘?%%’; L selegﬁ%‘?'es%ii%ﬁpéggfy‘ VF;*J??‘@’% i “ﬁl
okyo an a éﬁﬁ& _ -

nunt%ers of " 30§°%n ﬁié‘woﬁ I nﬁa |%1i oﬁl, yttﬁleephone tePﬁx?r\édét evvalys a?LIZ and fﬁﬁ

are provided wid) NurinebBES pdKYWPetwBén the termin@PAKN . AREPaGE! Vobice

The control Ilines 132 of "Internet 1 3 20 connected to the
gateways 12 aodmptdssiosspoatiolRry, 124.e provided with IP
addresses "133. 149. 30. 16" and "133. 149. 60. 16",

respectgvely. 1In this specific case, the IP addresses are respectively

related to the host names first, and then the office numbers "30"
FIG. 4 shows specific number conversion information stored in

the DNS server 16 of the illustrative embodiment. @ The number
conversion information are based on rules prescribed by RFC
(Request For Comments) 1034 (Domain Names - Concepts and

15 Facilities). In FIG. 4, the gateways 12 and 14 are assumed to be
respectively located in Tokyo and Osaka, Japan, and respectively
provided with office numbers of "30" and "60". In addition, the
gateways 12 and 14 are provided with host names "TOKYO" and
"OSAKA", respectively. The control lines 132 of Internet 13

20 connected to the gateways 12 and 14, respectively, are provided
© with IP addresses "133. 149. 30. 16" and "133. 149. 60. 16",
respectively. In this specific case, the TP addresses are respectively

related to the host names first, and then the office numbers "30"

and "60" are respectively assigned to the host names as double

25 definition, i.e., CNAMEs (Canonical Names).

11



and -"60" are respectively assigned to the host nanes as double 25
definition, i.e., CNAMEs (Canonical Nanes). 1 Specific
channel s available with Internet or Intranet 13 wll be
described with reference to FIG 5. As shown, the gateways 12

and 14 each is capable of accessing the DNS server 16 via a UDP

(User Datagram Protocol) channel 141 included in the respective

control 1ine 132 b8pesificnchanaels nawailable owitht fatesnet1 3or IHFFPéleDN§3 will
sefver 16 provides ., the gateway 12 with the office numnber,

host name and be dwm%edsmth teference He &aBewdy A9, Showliheﬁhet gatevays 12
gateway 12  confirns the status of the _telephgne ermPgt

desi gnat ed by t#ed ol4i eechuisberpablss of napeessing (the aPNIsSETVET 10 Yige 2 1YDP

tel ephone termnal 14 via a TCP (Transm ssion , .Contro roto
channel 142 i nc{Ysred Dﬂtalgﬁ"kfnas%@é‘?"é)clbd"h%‘&ﬁl o4} |H§1u¥§ &Ee t Fgspective

Spoech 13ne 13100RFRNGliR 12 rROPREE, ) niTRe 23, TIREUS , ddy ( The DNS

speech signal is sent.yia_a.JDP chann he,l drgss he
speech |ine 1315%"8?%0 dpm‘"\%iﬁ ghe?llbea 3%3; ehse"ﬁgg aﬁgpe(gfhée nurhBer,

signal via the WEE channelod*de | fagano Or%”%”%ét BaRUAECHA.ON hen, the

t he desti-nation PEr i nd il s rea he gat ewa

12 nonitors the ha I T anpel of :
g%{ﬁag e %g‘lfﬂzsl"‘n t% Fatabange! ife tefefﬂﬁone Otermmal

sane address as hannel is manner, at the time of

cal |l connecti 0”de§1§ﬁatbh' B?t &Wé'&m&n@%%mhoﬁehﬁﬁﬁs andhEP hedrBs 0N, the
terminal 15 and thé | P address of. the UDP channel 143 to each

ot her. qqfhis Obtéléﬁtﬁﬁlet hermeed fr vhe aormEPt i @rahsmisiannéluntedl aProtocol)

particul ar | P address to each tel ephone term nal. 25 - FIG 6
denmonstrates achametcili42c inchudedniinatthen assedatednamntrol line 13Rai | #dl ethe
with the illustrative enbodi nment . How tel ephone

same time, the gateway 12 selects an IP address assigned to the
speech line 131 belonging to Internet or Intranet 13. As a result, a
speech signal is sent via a UDP channel 143 on the IP address of the
15 speech line 131 selected. When the gateway 12 sends a speech
| signal via the UDP channel 143, it cannot confirm its connection to
the destination telephone terminal 15. For this reason, the gateway
12 monitors the UDP channel 143 via the TCP channel 142 of the
same address as the channel 143. In this manner, at the time of
20 .caﬂ connection, the illustrative embodiment relates the telephone
terminal 15 and the IP address of the UDP channel 143 to each
other. This obviates the need for the conventional assignment of a

particular TP address to each telephone terminal.

25 FIG. 6 demonstrates a specific communication sequence

available with the illustrative embodiment. - How telephone

12



12 . comuni cation is held in the above system wll be

described wth reference to FIG 6. (1) Destination
Address I nquiry 5 Assume that the telephone termnal 11

| ocated in Tokyo out puts a connection request neant for the

t el ephone term nal 15 | ocated in Gsaka. In response cal l
origination 200 on _the t el ephone term nal ource, her afte )
11, the 1gat enaycammygigasion is held in (t§ecaheya SX,S(S?ff’ro‘I"lg fZGd‘tSG"E’SHt r‘?ﬂt
the LAN controller 125 in gorder 10 to access the DNS server 16 via
the UDP channel Tefarenge ion&l6bonbr ol line 132. Specifically, the
LAN controller 125 inquires -the DNS server 16 of the IP
address of the gateway 14 to be called, using t he host nane.

correspondi ng offic unber of._the gateway 14

accommodat i ng t t]éF%tb‘Fﬂﬂfé“t RS WY cal | ed (destl nation 15
hereinaffer) 15. Th}\gsu'rrswret?\r?setﬂéedte?%ph%n%l OY%rnﬁ{?%le locatezcb 1(1%) To BKI%

Response to I nquiry onse inquiry t he

server 16 sear Cglgt?uﬁosa Sonnecnon u%s! | Ak bl Wr%wcﬁrﬁﬁhwe%

t he host nanes sses, using the host

this case, the mﬁted in Osaﬁ@rverlnmré 3g§e the |31 agdpRRsion13800 14h GHe

16" assigned tot gateway 14 to be called out of the table and
returns it to tfé‘?eﬂl-ﬁ:h{e terminal GOQkdO! héreidadberyf Lihe that avewdy duercddmes
UDP channel 141 of control line 132. Such a response
of the DNS Seityedsentﬂa@ coBtroBér 126 tor eprtesienthed LIAN a cbhtrofle20225 in order
(3) Call Connection Request

10 to access the DNS server 16 via the UDP channel 141 of the control

line 132.  Specifically, the LAN controller 125 inquires the DNS
server 16 of the IP address of the gateway 14 to be called, usirfg
the host name corresponding to the office number of the gateway
14 accommodating the telephone terminal to be .called (destination

15 hereinafter) 15. This is represented by a flow 201

(2) Response to Inquiry
In response to the inquiry 201, the DNS server 16 searches its
~ table listing the correspondence between the host names and TP
20 addresses, using the host name "OSAKA". In this case, the DNS
server 16 reads the IP address "133. 149. 60. 16" assigned to the
gateway 14 .to be called out of the table and returns it to the LAN
controller 125 of the gateway 12 over the UDP channel 141 of the

control line 132. Such a response of the DNS server 16 is

25 represented .by a flow 202.

(3) Call Connection Request

13



1 3*: - On receiving the response 202, the LAN

controller 125 of the gateway 12 designates the | P address of the
gateway 14 on the speech line 131 under the control of the
central controller 126. Then, the LAN controller 125 sends a
call connection request 203 to 5 the gateway 14 over the TCP
channel 142 of the control line 132 havi ng t he above TP address.
(4) Connédction RespoPse receiving the response 2P2spbasd-ANoconteller ohtikcef othe
request 203, the central 10 controller 126 of the called gateway
14 det er ni nes weateweay od2nolesignates the hEP dadeiesat iodn the igateway, . 14 fon hthe
destination 15 is busy, then_ the central controller 126 returns_a
nessage represefpegchvding dAb paser the Contmlst%ftaethteo certrahy I"Ioﬁé"oélzﬂrev\ééﬁ

12. This nessage is transferred to the call control 1261 af..the
cal ling gat evvay%ﬂn’vitaet%é&mng@hﬁf oﬁsersenﬁ% a call coBRection  FRAYEAR &%t Q!

1263 of the central controller 126 h hand, ;i t. th
desti natPon 15 TS {EAVEWRY d4caNEF aliec onEPolshapag 4y Of e Wikl ok iag

gateway 14 causegs ihe destinati 15.tQ ring or otherwse di spl ay
a call incom ngﬁa‘é'é'ﬁ. tﬂwghov% g‘grégﬁ"egf' the tel ephone t er m nal
15 of f-hooks the termnal 15 to answer the phone, the 20 central

controller 126 of the called gateway 14 detects the response
205 and then Seg@)‘:téoﬁﬁé‘cdd% aﬁgg cOf the speech line 131. The IP
address selected’is sent to the'calling gateway 12 in the form of a

response message 2061y Im@spdiReCatd | MBe JdémyéRtionl2 refliestcaldo3conthd®! central
1261 receives the response nessage 206. As a result, a response 25

207 repf@sent at cygtroflet hg26 eopotise E4138 - gdtewdgstlidnadeterminkS iweheskert or not
to the source 11 in order to set up call connection betweent h e

the destination 15 is busy. If the destination 15 is busy, then the

central ‘controller 126 returns a message representative of the busy

state to the calling gateway 12. This message is transferred to the

~ call control 1261 of the calling gateway 12 via the LAN controller

15 125 and the LAN control. 1263 of the central controller 126. On the

other hand, if the destination 15 is idle, the central controller 126 of

the called gateway 14 causes the destination 15 to ring or otherwise

display a call incoming 204. When a person at the telephone

terminal 15 off-hooks the terminal 15 to answer the phone,. the

20 central controller 126 of the called gateway 14 detects the response

205 and then selects the IP address of the speech line 131. The IP

address selected is sent to the calling gateway 12 in the form of a

response message 206. In the calling gateway -12, the call control

1261 receives the response message 206. As a result, a response

25 207 representative of the response from the destination 15 is sent

to the source 11 in order to set up call connection between the

source 11 and the destination 15.

14



soﬁrce-il and the destination 15. _ o
T4 (5) Conversation As a speech

signal is sent fromthe source 11 to the calling gateway 12,
t he speech conpression circuit 124 of the gateway 12 conpr esses
the speech signal wunder the control of the central 5

controller 126. The conpressed speech signal is sent from the
calling gateway 12 to the called gateway 14 on t he speech channel

of the speech line 131, i.e., the UDP channel 143. 1In the called

gat eway! 14, t () {onyersatpr essi on controller 124 reproduces a n

anal og speech signal fromthe conpressed speech sjignal and_ sends @10
it to the destinati8f B5SPeechs ugad dfgsent ifEomefdke 1 sQuire ndl gt thaat Falding

15 to the source 11 jn exactl he sane way. . I.n his . manner,
conversat i on 28%EMaYhel%y tﬁ? C h€°§'{?ﬁ?%sé°‘{1°1£ﬁ‘ﬂttﬂé4d8§t it gygway 12
15. 15 Advapt ages chi evali)l e 4@ t hh the i I]I us%ra ive

enbodi ment ar g®@MPpTesses n}fs FBPF B s SRR t PGS net"§r QI O'c o Rhecteoncengral

t el ephone term, pal d t he | P addr of .channel for
speech 5{] ransf e ogftg?#}el 13%4 1 &he COIEPIesse%gaéﬁgezcthheP%P?EEtlg aSFPFi from the

t herefore, not S Sj a [ ddress o
each tel ephon%gli%l'tglgr%gﬁl‘%‘{vbpb{a/2S toggheofm%%egﬁé%?’y 1428“ the L&eeé:lﬂs?rh%?lin(f

principle. Thys (gé| Qp&ech HE:%/E aj3fy ¥, (@M uBPS dMAnfdlATE  In the called

single I'P address and there pronotes’ the etficient use of the
limted nunbegate@fay | P4, aghll e96R% compréssitl . cbegolEr 121219'1%9)99%&% an
e

termnals do not have to be registered at a DNS server, they can
used for energetdlyg Gpedch siphal afigit i B8, cORERelsedC Wpeuch Caighal @ad sends
10 it to the destination 15. A speech signal is sent. from the destination
15 to ‘the source 11 in exactly the same way. In this manner,
conversation 207 is held between the source 11 and the destination

15.

15 Advantages achievable with the illustrative embodiment are
as follows. At the time of call connection, a telephone terminal and
the TP address of a UDP channel for speech transfer are related to
each other first. It is, therefore, not neceésary to assign a péﬂicular
P addfess to each telephone terminal by wuse of the entry

20 registration principle. This allows a plurality of terminals to share a
single TP address and thereby promotes the efficient use of the
limited number of TP addresses. Further, because telephone
terminals do not have to be registered at a DNS server, they can be
used for emergency calls. In addition, speech comhunication can

25 be implemented by a DNS server customarily connected to a data -

network, i.e., without resorting to a special address server.

15



25" . be I npl emented by a DNS server customarily connected to a data

network, i.e., without resorting to a speci al address server.

15 1 Referring to FIG 7, an alternative

enbodi ment of the present i nvention will be described. In FIG
7, reference nuneral s identical with the reference nunerals
shown in FIG 1 denote |ike structural el enents. As shown,

this enbodinment differs from the previous 5 enbodi nent in that

private,branch exchanges (PBXs r switchin . .Syste 11A and

15A ar respectivgfﬁf% né‘%t%&a b tv@bna]t‘%ﬂét"’e embod’mg’?telgfgh%ﬁe present

termnal 11 and the e e
terninal 15 and“f’ﬁ'ét'%t‘é{ ygq_4 escjﬁ&%efiord‘t“hbﬁ(ge ,Ofrefq{gnce numerals ' S4&HHEAT

construction, this ment _is _Jdentical th evi.qQus

embodi nent . with® the re(}erenc?nnumﬁrgls GS#BS'& r}gnvﬁﬂ]t He g‘ﬂﬁgé Xlé(% g%ral

stores nunber

stores NUMEr elements. Ascos%\swns'%s | e SR AP d,?fﬂ@ sf?&@hf m‘efgmbus

t he gateways
acconmogdat i ng 1A52 5 r | S
be I ocated in #}Eb&%%ré és rtﬁatl pnvate Q%nggezo%fl?bgeé’si YPBREP 87 YR EEHG g
IIlustrative Q‘Ql'lire'ltlA hﬁ& A | Goe NHEHREEvely connected30 b&%enGothe

are assigned to’the PBXs 11A and 15A, respectively. Al so, host
names " TOKYOPBXelephdne CSAsARRBX  11ar @ndi Vele t Ogdtb®ay 12 and PBfsvekhA ang
15A, respectively. The | P addresses of the contro 20 lines 132 of

I nternet or | nttelephbnd3terarinsict ¥Y 4md thee gaewaypyd4. 12As for the restndbfl4dhe
respectively, are "133. 149. 30. 16" and "133. 149. 60. 16",

respectively. constructibns thieciémbodiomed, isuchdentieal awdthesste  previous
respectively related to the host nanes first, and then the PBX offlce
nunbert0are re®abpidigigntassi gned to the host names as doubl e

In this embodiment, the DNS server 16 stores number
conversion information in a specific format shown in FIG. 8. As
shown, the gateways 12 and 14 accommodating the PBXs I11A and

15 15A, respectively, are assumed to be located in Tokyo and Osaka,
respectively. In the illustrative embodiment, the office numbers

"30" and "60" are assigned to the PBXs 11A and 15A, respectively.

Also, host names "TOKYOPBX" and "OSAKAPBX" are given to the

PBXs 11A and 15A, respectively. The IP addresses of the control

20 lines 132 of Internet or Intranet 13 comnected to the gateways 12
- and 14, respectively, are "13.3. 149. 30. 16" and "133. 149. 60. 16",
respectively. In this specific case, such TP  addresses are
respectively related to the host names first, and then the PBX office

numbers are respectively assigned to the host names as double

25 definition, i.e.,, CNAME:s.
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25.-' .‘definition, i .e., CNAMESs.

1-6 1 The gateways 12 and 14 each stores subscri ber
dat a. In the illustrative enbodinment, the subscriber data
are stored in t he menories 127 of the gateways 12 and
14 in a specific format shown in FIG 9. As shown, the
format i s made up of a division field 210, an _office nunber

field 2411, and an Th«t gatewans Adnigad f1|4e|each stores Subsgiber datg. tpla the

division field, 210, a (logical) ZERO is 4) ]
appar atus acconflsatative; ne!'%@ diehay the v ‘21“ & aﬁiaé“kt AfEi oﬂ“’"ed in the

I 1) ONE tALf t h h
of f1 cé. nanber  fIERPIAST. 12 § f'rlieeas ($9675 ask oRetl o Thasgaperile  fermat
12 14 t if th t di field 210
oxt ensi on, or Hiv dﬁf PR ShunBe: shosul; bt sormyisohage] furel Boalfisha field
exchangg is set ]l , f'ﬁl%l aféﬁ 'n\llxﬁlh)%r Sh zemch%r&ge an FQ}E&H? on. 'ﬁhr%xﬁgr field

ext ensi nunb% ension’ nunber

appar at us sette?li he thItﬁéOIal\;lkl k]d @319 | $1 AN A exgggék_‘gblZEﬂé ’ﬁ set if the

A specific ephoné” comunication sequénce

t he system ShOV\%béd} Fds aclom&daeddf;ﬁcrth@egawéy rfﬁ%?nqa ti@ BhGextension,

10. s inatiron Inquir Assune that the
tel epho_ne termpaly (B S gi&gedm gk naéit QF)xtlls' @ private brandiPkesehang®ut Sim the
connection request meant for the tel ephone term na

(destination heffivenafulntier fikhkd 21, @pekaffice | nhumbespassigned hto the gateway
PBX 11A accommopdating the source 15 sends a call 200a to the
10 12 or 14 is set if the apparatus set in the division field 210 is an
| extension, or the office number assigned to a private branch
exchange is set if it is a private branch exchange. Further, in the
extension number field 212, an. extension number is set if thé
apparatus set in the division field 210 is an extension.
15
A specific telephone communication sequence available with

the system shown in FIG. 7 will be described with reference to FIG.

10.

20. (1) Destination Inquiry
Assume that the telephone terminal (source hereinafter) 11 in
Tokyo outputs a connection request 200 meant for the telephone
terminal (destination hereinafter) 15 in Osaka. In response, the
PBX 11A accommodating the source 15 sends a call 200a to the
25 gateway 12. In response, in the gateway 12, the LAN controller
125, FIG. 2, accesses the. DNS server 16 via the UDP channel 141 of

the control line 132, FIG. 5, under the control of the central

17



25 . -‘gateway 12. In fesponse, in the gateway 12, the LAN

control |l er 125, FIG 2, accesses the DNS server 16 via the UDP
channel 141 of the control line 132, FIG 5, under t he

control of the central : 17

1 controller 126, FIG 2. The LAN controller 125 inquires the DNS

server 16 of the | P address of the gateway 14 accommodating the

PBX 15A, tusing tomiroldert 126meF1@SAKAPBRhe cdiAN s ponttolgr t 423 hénquires the DNS
of fice nunber of the destination 15 (flow 201). This_ is followed by 5
the response-tsewar | 16 ppbdbaui® a@r)essacrfdtheagatemdnnéétumom@qdagng the

procedure (3) described previously with reference to
Specifical ly, tRBXDNSAsensiag 1thesdwmsthagmeor Qﬂé&f’d’%&dr@@yesaendmg to the

the called gate 14 and returnS|t to the calling

response, the g%w@ bere Ofgthe edestinatiop dgdr(ggg’ c#ﬁ h\é\aéggemfollowed by
14 on the speecrl,ﬁel ne 131, FIG, 5, and then nds cal* connect.i on
request 203 to t dﬁfw tpzc3), t“@c?éprech ela‘i 0, C8l G Cepnegtion  request
the control ling_de n t.he. above | P addres ( Sear ch
O receiving | CREOCERUTE 1330 ARt TeG TeRkiRsly "V Fererpade tp 1. B SeATCh
gateway 14 <causes its central controller 126 to search the
subscri ber data stored in the menory 127. The central controller

126 deternines the %ﬂ, dat A tﬁ@pﬁ d%@érart 1%”|s%£k%ﬁ9§ Vfog.l%fnelﬁdrgps of

210 of the subscri searc e apparatus is

private branch gychaneg. ﬁié% the GaQt refurss 1362%'&%mchﬁir%3 ézﬁ@w&jv nQZ In
of a private branch exchange vvhose of fi ce nunmber ("60

case) i identissponid,h thbiegwaystiy eaiesxgrnétbe e i Ipe ék!ﬂfb@sf éf ethe Zdateway
of the subscriber data 127.
14 on the speech line 131, FIG. 5, and then sends a call connection
request * 203 to the gateway 14 on the TCP channel 142, FIG. §, of

the control line designated by the above IP address.

15 (4) Search
On receiving the call connection request 203, the called
gateway 14 causes its central controller 126 . to search the
subscriber data stored in the ‘memory 127. The central controller
126 determines the kind of an apparatus set in the division field
20 210 of the subscriber data searched for. If the apparatus is a
private branch exchange, then the controller 126 identifies the line
of a private branch exchange whose office number ("60" in this
case) is identical with the data stored in the office number field 211.
of the subscriber data 127.
25

(5) Connection Response

18



25" 7 (5) Connection Response
1

1 8 In the called gateway 14, the central
controller 126 having detected the line to the PBX 15A
det er mi nes whether or not the PBX line is busy. If the PBX |ine
is busy, then the central controller ' 126 returns a nessage

representative of the busy state tot h e 5 calling _gateway . 12.
If the 'PBX line ik ithee calledn gatemayehds athe central copwpllen| |1ep 1b4viae
the called gateway 14 causes the PBX_15A and ) d%sti nati on 15 tg
display a cal |l defeeteingheolineintp atheaiBX nddfi ngdetermines whethpry or. not the
respectively. Wen a person at _the destinatjon off-hooks, the

t el ephone t er mi RBK ligetis busywedf the RIS Awme t‘ﬁerg’l"éy’m' thep fhe 5fieptraly controller
"PBX 15A respeﬁé(isvel return responses 205 aﬁd ZOE%a 0 tlﬁe caltltedt th
gateway 14. TheO cdREWBS FonfISPEes TORFESPRIEHEC c Ml et'%yallRhy Stalt4 0 1R
detects the res se 205a and,,then,. sgle t P.ad Ss f e
speech I3 ne 13€ﬁﬂn3hegaﬁ3vayad&?ess gelg’ft ggﬁxi Qﬁ%éentlsat g&lgt héheg’al {l{éngcentral

gateway 12 in t he@g‘ﬁ?e@coﬁ{q g?f e%%gggﬁlreggzgﬁg\%agoﬁ dallses NheCABBXNY 5ALS and

gateway 12, t he° ves “the Tresponse nessage

R A B s R

from the destination i's Sen in turn, sends

a response 207apfg; t .11 WheRr flebets@nS it YRe Cakstineditie CéffORooks the
bet ween t he sou%?:%’l?gsﬁgﬂ?ﬁg dest??\atioge lg. 20 (6)

Conversation telephone termindS 15 SRECEHsWrINAe iphoment the oerhital SOLF candl
to the calling gateway 12 via the PBX 11A, the speech

conpred®i on Ci reBXt 194 @éspectively return responses 205 and 205a to the called

gateway 14. The central controller 126 of the called gateway 14

detects - the response 205a and then selects the IP address of the

speech line 131. The IP address selected is sent to the callihg

gateway 12 in the form of a res;-yonse message 206. In the calling

15 gateway 12, the call control 1261 receives the response message

206. As a result, a response 207 representative of the response

from the destination 15 is sent tb the PBX 11A which, in turn, sends

a response 207a to the source 11 in order to set up call connection

between the source 11 and the destination 15.

20
(6) Conversation
As a speech signal is sent from the source 11 to the calling
gateway 12 via the PBX 11A, the speech compression circuit 124 of
the gateway 12 compresses the speech signal under the control of
25 the central controller 126. The compressed speech signal is sent

from the calling gateway 12 to the called gateway 14 on the speech

channel of the speech line- 131, i.e., the UDP channel 143. In the

19



the gateway 12 conpresses the speech signal under the control of 25

the central controller 126. The conpressed speech signal is sent
fromthe calling gateway 12 to the call ed gateway 14 on the speech
channel of the speech line 131, i.e., the UDP channel 143. 1In the

19 1 call ed gatemay 14, the voice conpression controller

speech s gnai caleg sateway” 14Tl qitl KR pS ] cabRAlieTs 124 TRERIARSs
15A. A speech, si :ﬁf’ﬁe sgaﬁeh sbgnals%m tRo&" tébqnﬂl%sgé@atgggcﬁw stigm;lhe.and

source 11 in exaa Int mann conversati on

208 is held betgl&gg N SRYT Gsti nat on 15 vn%ltgl n@Bt)@elﬂQSt',Qatébé’ébhl%gnal is

As stated above, " Th the 111 us ment t he

server 16 nana 0 e p ipgeliie agoi@Red It Oint dkaltlylQhe same
PBXs 11A and 1%?’%?%“2 Fl{e&slgaé%tlﬁl\?ya? gfsf/éé toethe PBXs 11A ar? Y

15A, and I P add‘g,giseslnr SHPECinaYiRly @0aVE&IeHoA 020Be igaheMaVisetvden the source
and 14. accommda ing the PBXs 11 and 15A, respectively. The

gateways 12 andjfldaze@cCtheSidusEaatibe d8bscri ber data table 127 for

managi ng the subscri ber data including the division field 210 and 15
office nunber field 211. The division field 210 stores data shovm' ng

whet her an apparatus accommodated is a tel ephone term nal or

exchange. The of fi cAks nstited fabeve, 21 sther eémﬂﬁmttyﬁfl@mbﬂdmwt,ofthe DNS
the gateway 12 or 14 and the office nunber of the assqciated PBX

11A  or 15A. server \lfh mamages cmfﬁpgurmmbnrs refpectivelydi asyignedo to the
advant ageously _inplenents speech conmunication .usin | nt

13 not 18n| y Vi apléxﬁelléﬁh@ﬁé tlélAm Aamep TeSRECBVely o 8V EYr it a bﬁé%éh”A and

exchange bel ong da h‘?l ewgs%egetr\é\gﬂeléuvel)g ass1gne8 tI

, cat {he gateways 12
and 14. accommodating the PBXs 11A and 15A, respectively. The
gateways 12 and 14 each stores the subscriber data table 127 for
‘'managing the subscriber data including the division field 210 and

15 office number field 211. The division field 210 stores data showing
whethef an apparatus accommodated is a telephone terminal or an
exchange. The office number field 211 stores the office number of
the gateway 12 or 14 and the office number of the associated PBX
-11A or 15A. With this configuration, the embodiment

20 advantageously implements speech communication using TInternet
13 not only via a telephone terminal but also via a private branch
exchange belonging to a telephone network.. Of course, it is not
necessary for both of a source and a destination to communicate via
respective private branch exchanges.

25

| In a conventional system of the type including private branch

exchanges respectively accommodated by the calling gateway 12

20



necessary for both of a source and a destination to communicate via

respective private branch exchanges. 25 In a conventi onal
system of the type including private branch exchanges
respectively accommodated by the calling gateway 1 2

20 and called gateway 14, it is necessary to
register the telephone nunbers of telephone termnals at the
associ atled gat ewadscalle@. gateway 14, it isseecessanit i tml register i see dgiephone

bot h of each exchange and gat eway . associated therewith. ., By
contrast, the npmpgss raf i {dephansodienminals at the assgRiled] £ataWAYSst bfe O

the subscriber data . in the -mem)r%/ of ea(ﬁ‘h 2{;at eway, and
therefore pronmoS@sidaniisel prascEbsr ndata in both of each eggh  gateway
will be seen that he present ipgvention . rovides a. ..
t el ephone comwﬁ?ﬁoé”a%t?’én thﬁé‘?‘ﬁﬁg' capgﬁl eCoRFasty atthleng'"%\&raitﬂ)ve embodiment

t el eph t I nal d the | P ad f tr. f | -

Lo each ot hor Srouldniaacyond IhETTabsengP ek  iflc By UM AP  each
' t of ti t -t 1 nal

and ailows & pi evareyy SR erBRRC Worldten "Ehfpe FoFRENEE, P b

addr ess. Therefore, the nethod of the invention pronotes the 15
efficient use of the limted nunber of |IP addresses. |In addition, the

met hod of the inventjongghlug, ait ekaBhone cqegaini®at i e PYSIeRM invention
using Internet to be used for”energency calls because it does not

register tel ephgriled "anakkephbnd toWemaRicdtion méthod capable of Thelathipiae
di scl osure of Japanese patent application No. 135503/ 1997

filed 1gn My tePéphoh@9terthingll udhdgthé hEP sddress | ofit aospeech transfer channel

to each other. Thils obviates the need for thel conventional

assignment of a particular TP address to each telephone terminal

and allows a plurality of telephone terminals to share a single TP

address. Theréfore, the method of the invention promotes the

15 efficient use of the limited number of TP addresses. In addition, the

method of the invention allows a telephone communication system

using Internet to be wused for emergency calls because it does not

register telephone terminals at a name server.

20 The entire disclosure of Japanese patent application No.
135503/1997 filed on May 26, 1997 including the specification,
claims, accompanying drawings and abstract of the disclosure is

incorporated herein by reference in its entirety.

25 While .the present invention has been  described with
reference to the illustrative embodiments, it is not to be restricted

by' the embodiments. Tt is to be appreciated that those skilled in
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cl ai ms,. acconpanying drawings and abstract of the ‘disclosure is

rncorporated herein by reference in its entirety. 25 Wi | e
the present invention has been described wth reference
to the illustrative enbodinents, it is not to be restricted by
the enbodinents. It is to be appreciated that those skilled in

21 the art can change or nodify  the en‘gpdl nment s Wtho t
departihg frofta HEts€8pe Hr@88pin tm@l‘j‘ff)’heﬂ}ﬁ c€®RPdIMeRs:  Without departing

from the scope and spirit of the present invention.
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22 . : CLAI V5

1. A telephone communication nethod for a network system.
including a plurality of -gateways (12, 14) given respective |IP
(I'nternet Protocol) addresses correspondi ng to addr esses of

Internet or Intranet (13), which includes a control line having a 5
first and a second channel and a speech Ing nﬁ§jng a first and a
second channel, for holding conmunica iéh ith each other I a

Vi
I nternetq or Intranet, (1 n.the bhasis of id P r es, '
plurali t1y of tel epho]m(a )eF*ﬁ?%ﬂ? 6?%“%‘1%‘)"3@%'{}% Fteﬁsaopec??{s/eat eﬁ%e}g‘hoglﬁe system
nunbers for hgl di co ' i ] ea o] (YA L 0: 10
plurality of g%ﬁcg\'/égg a(gg},"u%ﬁgg Odgn g%(\ﬁ?ylytgasﬁ;z’ o?mjsaaigé%l?el%%%#ev]e IP
nunbers, CHARA B F{ Si te ; ar |
aunarresserver Fiﬁg@égﬁnecﬁrg%q gl ggfiffggf’ﬁraf&i%{‘%fsg"?d‘"g 0 aggltpéé\%\gﬁs(?g?
14) via | nternefn QLo Nigrangkrands) (IHT FRORAI RAcRAEES a control  liRé IAkthg a

gat eways, |P addnr esses respectively ‘corresponding to said 15 nanes,
and of fige nunbgtg  ah@SRECeb¥Rd Y chafel 0BRE at Qpeédll dingah®MAySa first and a
(12, 14), causing, when a first one of said plurality of

t el ephone secondt eédrm@l s €drl, hdh)ingutquimmuaicationectvithn eachuesthereantia
for a second - one of said tel ephone termnals (11, 15), a first

one of said pl ulmeidey o020 Intranet afi3yavewdhs bids bf) sawkolfhvakddresspssaand a
first tel ephone termnal to access said nane server (16) via the

first channel oplurilétycoft rtelephpne terminals (11, 15) given respective telephone

numbers | for holding communication with each other via said

10 plurality of gatewziys (12, 14) on the basis of said telephone
numbers, CHARACTERIZED BY comprising the steps of

preparing a name server (16) connectable to said plurality of

gateways(12, 14) via Internet or Intranet (13) for managing names

of said gateways, TP addresses respectively corresponding to said

15 | names, and office numbers respectively assigned to said gateways

(12, 14);

causing, when a first one of said plurality of telephone

terminals (11, 15) outputs a connection request meant for a second

one -of said telephone terminals (11, 15), a first one of _ said plurality

20 of gateways (12, 14) accommodatiﬁg said first telephone terminal to

access said name server (16) via the first channel of the control line

in responée to a call originated on said first telephone terminal, and

inquire said name server (16) of the IP address of said second

gateway by using the name corresponding to the office number

25 assigned to said second gateway;

e
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In response to a call originated on said first tel ephone termnal, and
inquire said nanme server (16) of the IP address of said second
gateway by using the name corresponding to the office nunber 25

assigned to said second gateway; 2
3 causing said nane server (16) to send the IP
address .of said ) second gateway to said first gateway on the
first channel of thecausing said negf rerves (d6) to send the IP agddress n@fsasail
first gateway to select the I P address, of the 30 speech |ine

connect ed t her eS8Cl SeisWay (8l |saadn sk i SHEWA¥q RISt they Tirst channekapf the
second gateway on the second channel of the control |ine;

causi ng said seé’BHHoga B%ay to deternine whether or not said

d tel eph t inal is b lect, if ' d |
Corminal o idle. thERTPMBAdRELS TP | RECKBYect? | FHECE all r L uadareie (o ths
dd | ect said hag;
Connect 79n bet wabreedS i ameplsth BT o, AR SRY call? §obafian "Feanedt 1o
tel ephone term @%ld; s886h gateway qn the s%@b’_f?a n&ﬁ,@,gf’_%j rtﬁ%s%tg%gh%ge

transfer a speec st gna ecel fromsaid fi

terminal to sald seceifing! iy s%eomegaé%hay to QRRERRe! WifethéNbiCaR! Yhig

said second gateway to ~se the speec signal to sai econd
tel ephone term gedond telephone termina?- is Apudye! QRAQRAE ifC VANAINksEGIN O NteldpHdHRd

in accordance with claim 1, CHARACTERI ZED IN THAT the first
channel s each i prhiidgls i@ idle, the TP Wdalrdsk/sef that ageeztn Rnef ogmd ) rettv@nngle ab
| nternet while the second channel s eac includes a TCP

(Transmssion Gbdresol seReatedcodo) said first gateway, thereby setting up a
connection between sﬁid first telephone terminal and said second
telephone terminal; and

-causing said first gafeway to transfer a speech signal received
from said first telephone terminal to said second gatéway on the
40 speech line, .and causing said second gateway to send the speech

signal to said second telephone terminal.

1 2. A telephone communication method in accordance with
claim 1, CHARACTERIZED IN THAT the first channels each includes a
UDP (User Datagram Protocol) channel of Internet while the second
channels each includes a TCP (Transmission' Control  Protocol)

5 channel of Internet.

1 3. A telephone communication method for a network system
including a plurality of gateways (12, 14) given respective IP
addresses corresponding to addresses of Internet or Intranet (13),

which includes a control line having a first and a second channel

24
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5 : channel of Internet. . 3. A tel ephone conmunication

method for a network system “including a plurality of
gateways (12, 14) given respective |IP addr esses correspondi ng
to addresses of Internet or Intranet (13), - whi ch includes a
control line having a first and a second channel

2 4 5 and a speech line having a first and a second '
channel , 5for holatidng speech line Bavingnacdirsbnand ta eeedndot¢hannel,a font bolding
or Intranet (13) on the basis of said IP addresses, a plurality
of switching syomfynicatipn with each othféAylguwﬂrneéspécimW@QSf f(ﬁla)e on the
nunbers for hol ding comruni cati on wi.th each other via sa

plurality of gathagisyof( 1said 118 addreRses R gluralityo of swifchingq éﬁtpﬁ’é (11A,

nunbers, and a plurality of telepho termna 15) .given
respective tel ep‘l#ﬁe HYRBer$SPRUYOI| (ﬂ"?ﬁﬁe {ﬁ?rc‘at %‘B’n holding °°mW“t"HC‘E?R‘h

of swi tchi ng Sy%'f-@m?'aé%a"ﬂar%ate&% bl of Bafders (12 14 eafdimamets
the st opdlof . of SEERRIAE supRREl B s HarauelC 2 el dibong,riseBiEs 241,
said plurality 152f Igti)ven respectg\% ei’@%@x&ﬂe Ad}ﬁﬁéﬁet *ﬁcﬁﬂgetco(n}xﬁLngc?.atlon

managi ng office nanes respec to sai

pIurallty of swi [ y d i g <
plurality of gat‘%\j\ﬂ/gyggc(}gzwﬁg;s va 5318 plu?ilﬂ fa gﬁfi’?? (&2 Eg)d hfa S 3fl

systems  (11A phidafity afe swi"t@a‘ﬁﬁgc'[d))éﬁrﬁ’s (11A ISAQO%EC&E@ ba31s of said
prepari ng subscrlber data tablés “each being stored in
respective one eélephbflepl Undinbeys,0f gadewayslegphdnels) candnhawamna method
15 comprising the steps of: | '
preparing a name server (16) connected to said plurality of
‘gateways via Internet or Intranet (13) for managing office numbers
and names respectively given to said plurality of switching systems
and IP addresses assigned to said plurality of gateways (12, 14) to
20 which said switching systems (11A, 15A) are  respectively
connected; |
preparing subscriber data tables each being stored in a
respective oﬁe of said plurality of gateways (12, 14) and having a
division field (210) storing division data showing whether an
25 apparatus accommodated in the respective gateway is the
telephone terminal or the switching system, and an office number
field (211) storing an office number assigned to said gateway and
an office number . assigned to the switching system accommodated
in said gateway; |
30 causing, when -a first one of said plurality of telephone

terminals (11, 15) outputs a connection request meant for a second

25
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division field (210) storing division data showing whether an 25
appar atus accomodat ed in the respective gateway is the

t el ephone term nal or the switching system and an office nunber

field (211) storing an office nunber assigned to said gateway and

an office nunber assigned to the switching system accommodated

in said gateway; 30 . causing, when a_ first one of said
plurality of ~o©apepsfiorfeid telephone tigrmindds,s ¢ 17Hirsy5pngutqfut spid @uradisyi oof
request neant for a second

one of said tel EBHATAYSt ebldi ndidd, accommedaging opaidy; Hrss JPERH“Weoft%meinal to
Tocens Sal d nangbesi, ShA( Bafey Rarveha()r ¥ta dBignhER Ghattal Shritieoicoptsed lips
"l a8 i nat B EParsel AL SBARMIqn afdify (TC Sl CRITRy ey Gty and
cerver (16) of Bnéell ikinbBecBECE Sl et 30wt o bl o R AN IR systems
sybtens (1A 1 bmfodaBRE7Haid Mrsc? cefBhline hétrhal) anf 1pdifrt 64100 nddie

by ‘using the naggeprr(18§PeNAh8IIP Oakdiesd bt G {MIBRE oASSLENERd ! Batewa s 61126)

said second switching system causi ng sald name~serv

to send the IP aggr ﬁééorﬁfno%@iiﬁ‘% a second &RCObd gat@w?mrhntfaidffigvsf&ching
gateway on the first channel of the 45 control Tine;

causi ngasai d fispdtemat e1BA, t158p| RRbniMeddtth@ddaiss seéotdie telephone  tesRERAN
| i ne connected thereto and send a connection request to said
second gat eway by ukimgseahendamiearvoetespdnding conthel offiaee; number assigned to
causing said second gateway to search division data of said
: said second switching system;
causing said name server (16) to sénd the IP address of said
second gateway. to said first gateway on the first channel of the
45 control line;
causing said first gateway to select the TP address of the
speech line connected thereto and send a connection request to said
second gateway on the second channel of the control line;
causing said second gateway to search division data of said
50 subscriber  data an.d search for,  if said division data is
representative of a switching system, a line of a sivitching system at
which the office number of said second .switching system and the
office number included in said subscriber data coincide;
causing said second gateway having detected said line of said
55 switching system to determine whether or not said line of said
switching system is busy, select, if said line is idle, the TP address of
the speech line, and return the IP address selected to said first

gateway, thereby setting up a connection between said first

26
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50 . " subscriber data and search for, if said -division dat a
i's representative of a |sm ] a line of a switching
system at which the gffi Lt ENSi d second switching

system and t he of fice i nj sai d subscriber data
coi nci de; causi ng sai d second eway having detected said
line of said 55 swtching system to determ ne whether or not
said line of switching system swilt dhaidhgsegandemsivdtabing, systernt  and dwbtween

line is idle, the | P address of . the speech line and return
the |50 addr eswidsditstt delephone sagraninal rand said secopgt dgigphonghetesmyjnal;
setting up a connection between said first

2 6 and - 27 - switching system and
said second swi tching system and between said first tel eghhone te m nal, and
sai d second tel ephorf@“ﬁ\é‘tgmsﬁ‘fﬂ firsy patgway to WaARNPTg2s IPESTT r SIENG téﬁféﬁ’"?‘é)

transfer a spe receive fromsaid first.t £erm na

h |
saldd first sw t%ﬂl“rilgs édsfésﬁl felePaang @é‘gb’?‘ﬂi g4 ¢ V1 3 ePt ﬂ@ﬁg 1§§CI"F5'IS*%, o
el ephone or it - Sorand BEURY o Bk Sl IReRe e e Bhustly * Ul CRESRRG,
t ' N
??pTSTmC anlnglnsr%ttgﬁgync a%egr gﬁ@(ﬁﬁgﬁ%ﬁaﬁﬁe%ﬁg@ Ia'\)ﬁ’tdgr_ér%e whi Iéﬁ‘?ﬁ% égﬁﬁawe
channel s each iggl W8P @il GRARREAg Ofystdher net.

1 4, A telephone communication method in accordance with
claim 1, CHARACTERIZED IN THAT the first channels each includes a
UDP channel of Internet while the second channels each includes a

TCP channel of Internef.

eet Has Been R laced
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