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is accomplished through the use of intelligent terminals, i.e., terminals that have the
capability to store information and to perform logical operations using such
information.
Background Of the Invention

10 Intelligent network telephone call processing is now quite common, and
telephone network providers, such as LEC's and IXC's, are putting more and more
intelligence into their networks. Many details of the intelligent network and the
features offered in it are set forth in special Report SR-NPL-001623, issued by Bellcore
in June 1990 and entitled "Advanced Intelligent Network Release 1 Network and

15 Operations Plan". Other information relating to the intelligent network may be found
in the Q. 1200 series of recommendations prepared by the International

- Telecommunications Union Telecommunications Standards Sector ITU-TSS, formerly
known as CCITT), and in an article entitled "AT&T's Global Intelligent Network
Architecture” by Kettler et al. in the AT&T Technical Journal, September/October

20 1992, at page 30. The development of intelligent networks started before
microcomputers became generally available for use in terminals. The current situation
is that intelligent networks continue to evolve under the assumption that the terminals
connected to those networks are equivalent to ordinary telephones, with, at most,
Touch Tone (DTMF) capability. ‘

25 On the other side of the coin, the intelligent terminal industry is developing
rapidly, but independent of the intelligent networks. This is occurring because the
terminal industry includes many small, fast moving companies that have not had much
success dealing with large network utility companies. The mode of operation for
terminal developers is to take the network as they find it, and develop terminal features

30  to make the network more user friendly, or implement end to end services that only use

" the network as a simple communications channel or pipe.
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t hat have wsubsctiber makds the forwardmg process selective by also providing mformatlon
10 identifying a list of calling parties whose calls should be forwarded. (Calls from other
persons, not on the list, may be routed to an answering machine or not answered at
all.) When calls to the subscriber reach the processor, they are identified as being calls
TO the subscriber in question. Then, the originators are identified to determine that
. the calls are FROM persons identified by that subscriber as authorized for forwarding.
15 The calls that are thus selected are then rerouted to the specified new destination.
Often, this leads to "trombone routing”, meaning that a call originated from location A
must travel to destination C via an intermediate point B which is distant from the
straight-line path between A and C. This leads to unnecessary use of network
resources and a higher cost of telephone calls, when the same functions can be
20 performed more efficiently with a terminal based solution.
In accordance with our invention, a telephone subscriber who wishes to forward
calls placed to that subscriber from a selected set of calling parties identifies (a) the
forwarding number, and (b) the selected parties, to a central pi'ocessor, called a
~ "services adjunct”. The services adjunct, in turn, transmits the forwarding number to
25 the intelligent terminals of the selected parties while those intelligent terminals are in an
inactive (i.e. on-hook) mode, for storage in a local memory contained in those
terminals. Thereafter, when the usual number of the telephone subscriber is "dialed"
(e.g., entered on the keypad) at any one of the intelligent terminals, the stored
destination number is retrieved and output to the telecommunications network in place
30  of the dialed number.
In accordance with one embodiment of the invention, the intelligent terminals are
equipped with ISDN connections that enable the transmission of information to the
terminals and storage therein while the ISDN terminals are on-hook (not being used).
Illustratively, a standard X.25 network can be used to transport the data between the
35  services adjunct and the intelligent terminal. This is consistent with the use of ISDN,
because the "D" channel of a Basic Rate Interface (BRI) connection supports the use of
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10 which can work cooperatively with a services adjunct to selectively forward telephone
calls;

Fig. 3 illustrates the process performed when a subscriber instructs services
adjunct 111 of Fig. 1 to forward selected calls placed to that subscriber's usual number
to a new destination mumber and when adjunct 111 subsequently stores or updates

1s  information in the memory in the intelligent terminals;

Fig. 4 illustrates the process performed by an intelligent terminal when the
services adjunct instructs it to update the destmatlon number for a particular usually
dialed number;

Fig. 5 illustrates the process performed by an intelligent terminal 101 when the

20  user dials a number to place a call;

Fig. 6 illustrates the format of a record in number translation memory 208 of
intelligent terminal 101; and

Fig. 7 illustrates the format of a record in the database 123 in services adjunct

nunber forwarded to another |ocation estgplishes contact W|th elaced
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111.

Detailed Descrinti

Referring first to Fig. 1, there is shown a block diagram illustrating the overall
arrangement of one embodiment of our invention in which intelligent terminals 101
cooperate with a services adjunct 111 in an intelligent telecommunications network

30  designated generally as network 110, in order to selectively forward telephone calls.
Network 110 includes several interconnected switches 112 which are each connected,

' directly or indirectly, via an X.25 data network 126, and via voice trunks 127, to |
services adjunct 111. Intelligent terminal 101-1 is connected to switch 112-1 while
intelligent terminal 101-2 is connected to switch 112-2. In Fig. 1, "dumb phones" 125-

35 1, which have the capabilities of conventional touch tone telephone instruments, are
shown as also being connected to switches 112-1 and 112-2, respectively. Note that
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10 prompted to supply information identifying calling parties having intelligent terminals
that are likely to place calls to that subscriber and whose calls should be forwarded,
and specifying the directory and routing information for those persons. In order to
perform the functions just described, VRU 122 is arranged to (a) perform various
database lookups, (b) to perform logical operations on information input by a caller and
is  obtained from a database lookup, and (c) to perform various telephone call management
functions, such as reception of telephone calls, call progress monitoring and call
disconnection. _
Services adjunct 111 also includes a database 123 connected to bus 124, for
storing information entered by subscribers and used in the selective call forwarding
20  process of the present invention, and a control processor 121, also connected to bus
124, for managing the various processes described in more detail below. When all
required information has been entered by a subscriber in response to voice prompts,
VRU 122 confirms this with the calling party, disconnects the calling party, and then
updates database 123, via internal bus 124, with new destination information for this
25 subscriber. Database 123, after being updated, informs control processor 121 that an
update has been made. Control processor 121 then requests database 123 to download
the new destination information and the addresses of the selected intelligent terminals
that need the new destination number. This downloading may be accomplished via an
X.25 packet data message, sent from control processor 121 via data network 126 and
- 30 one of the switches 112, to one or more intelligent terminals 101 whose addresses had
been provided by the subscriber or entered via network provisioning system 128.
In one specific arrangement of the present invention, switches 112 are #5ESS
stored program controlled electronic switching systems available from AT&T.
Services adjunct 111 is compriséd of a CONVERSANT® Voice Response Unit and a
3s  general purpose AINet™ Service Circuit Node, both of which are available from
AT&T. Note that switches 112, which are equipped to provide ISDN services, are
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updated destination numbers with respect to calls placed to a particular subscriber. The
X.25 data connection is extended to terminals 101 via standard ISDN data '
communications service.
Fig. 2 is a block diagram illustrating the arrangement of a typical intelligent

10 terminal 101. As shown in Fig. 2 intelligent terminal 101 includes the normal
components of a telephone station, such as a telephone line circuit 205, a microphone
202, a speaker 203, a dial pad and associated touch tone generator 204, and feature
control buttons 209. Terminal 101 also includes a memory device 208 that can store
records of the type shown in Fig. 8 on a long term basis, and a microprocessor 206

1s  arranged to operate under the control of program instructions stored in a program
memory 207, which thereby controls the operation of those various components and
performs the processes described below in connection with Figs. 5 and 6. Note here
that, as discussed further below, terminal 101 can also be a wireless telephone.

Fig. 3 illustrates the process performed when a subscriber wishes to instruct

20  services adjunct 111 in intelligent network 110 to selectively forward calls placed to
that subscriber's usual number, to a different location. The process may be initiated
from any location, illustratively from an ordinary touch tone telephone station 125, and
begins in step 301, when a subscriber places a call to services adjunct 111,
illustratively by dialing an 800 toll free or other number associated generally with that

25 adjunct and specifically with the forwarding service contemplated by the present
invention. The call is routed by the switch in the local central office that is associated
with telephone station 125, in this case, switch 112-1, via a voice path, to VRU 122 in
services adjunct 111, in step 303, and the VRU, in step 305 prompts the calling party
to enter a PIN identifying him or her as a particular subscriber entitled to use service

30  and obtain the advantages of the present invention. If the PIN is validated in step 307,
VRU 122 prompts the subscriber, in step 309, to enter the telephone number of the
destination to which the subscriber desires that his or her calls be forwarded. This
number can be entered using a DTMF dial pad, or alternatively spoken, if VRU 122 is -
equipped with speech recognition apparatus.

3s Next, in stép 311, a determination is made as to whether or not the subscriber is
(a) providing new information adding or deleting intelligent terminals that are to
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s intelligent terminals, the telephone number of selected terminals, or other identifying
information, all of which is stored in database 123. If the response indicates situation
(b), then information stored in database 123 is updated in step 315.
After steps 313 or 315 are completed, the process of Fig. 3 proceeds to step
317, in which VRU 122 signals control processor 121 that downloads of destination

10 _ number information to the selected intelligent terminals, as described in connection
with Fig. 4 are required. The process then proceeds to step 319, in which VRU 122
disconnects the subscriber. Note here that if the PIN entered by the caller was not
determined to be valid in step 307, the subscriber is then also disconnected by
proceeding directly to step 319.

15 Next, in step 321, control processor 121 obtains from database 123 information
identifying the selected intelligent terminals 101 that must be updated, and sends to
those terminals, in step 323, information identifying (a) the dialed number associated
with a subscriber, and (b) a new destination number for that subscriber, illustratively
sent in the form of X.25 packet data messages. Thus, as an example, intelligent

20  terminals 101-1 and 101-2 may receive and store (as explained in connection with Fig.
4 below), information indicating that calls to (908) 949-7503 should be placed instead
to (212) 987-7767. See the first entry in the table 'illustrat'ed in Fig. 6, discussed in

~ more detail below. '
The manner in which information is transmitted from services adjunct 111 to

25 intelligent terminals 101 can involve several approaches. First, as indicated above, the
"D" channel of a Basic Rate Interface (BRI) connection supports the use of the X.25
protocol. Any of three X.25 data communications techniques can be used to link the
control processor 121 in the services adjunct 111 to each of the intelligent terminals
101-x. One technique is the switched virtual circuit, in which the control processor

" 30 sends a call set up message to data network 126, and after that call request is accepted
by terminal 101, data is sent in a subsequent packet labeled with the appropriate virtual
circuit number after which the virtual circuit is disconnected by both ends. A
permanent virtual circuit is similar, with the exception that the virtual circuit is not
disconnected after data is sent. The same virtual circuit number is used each time the
3s  control processor ilpdates a particular intelligent terminal 101. The third technique,
known as "Fast Select Serviée" , provides for the transmission of up to 128 octets of
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adj unct 111n thistype of embodiment, the present invention would be implemented using the
Signaling System 7 (SS7) network as a replacement for the X.25 network 126. To use
SS7, control processor 121 would connect to each of the local switches 112 via
standard SS7 links. Messages to intelligent terminals 112 would be transmitted in the
10 Transaction Capabilities Application Part (TCAP) protocol, which is currently used in
SS7 networks for other non circuit related messages, such as an 800 number transaction
with a Service Control Point. Within the local central office 112, such TCAP
messages would be translated into Q.931 ISDN signaling messages. Such interworking
is currently supported in local central offices to pass ISDN signaling messages over the
15 SS7 network. See ITU Recommendation Q.699, entitled "Interworking Between
Digital Subscriber Signaling System No. 1 and Signaling System No. 7". For example,
an ISDN Q.931 "Setup” message is mapped into an SS7 ISDN User Part (ISUP)
"Initial Address Message", and an ISDN "Connect” message is mapped into an SS7
"Answer Message". Extension of these techniques to the current invention is
20  straightforward, but requires modification of the local central office.
In yet another arrangement, information is downloaded from local central
offices 112 to intelligent terminals 101 using analog signaling similar to that used today
. to send the calling party identification to the called party before the call is answered.
In this arrangement, changes are required in the local central office. Specifications
25 related to the transmission of analog data to a properly equipped on-hook telephone not
associated with ringing are contained in Bellcore Technical Reference TR-NWT- |
000030 Issue 2 dated October 1992 "Voiceband Data Transmission Interface Generic
Requirements” beginning at page 4, paragraph 2.3.2. The recommended technique is
to use a 150 to 350 millisecond Open Switching interval (OSI) to signal loop
3  transmission equipment (if it exists) that an on-hook transmission path is required.
This is then followed after 300 milliseconds with the data to be sent in Binary
Frequency Shift Keying (BFSK) modulation at 1200/2200 Hz. With the current _
invention, the central office would received the data over either the X.25 or SS7 data
networks and then convert it into the analog format and sent it to the on-hook analog
35 terminal without ringing.
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Fig. 4 illustrates the process used by an intelligent terminal 101 to update
1o information in its number translation memory 208 in response to receiving information,
such as in an X.25 data message, from services adjunct 111. The process begins in
step 401, when a terminal, in an on-hook or idle state, receives an X.25 message
containing a dialed number and an associated destination number. In response to
receipt of the message, terminal 101, under the control of a program stored in program
15 memory 207, checks number translation memory 208 in step 403 to determine if there
is an entry for the dialed number indicated in the message. If so, then in step 405, the
destination number in the message is stored in memory 208 in association with the
dialed number, replacing the destination number that had been previously stored. On
the other hand, if the called number is not in number translation memory 208, then in
20  step 407, an indication is given, such as by a message on display 215, indicating that
the destination number for a new dialed number has been received. Thereafter, in step
409, the destination number is stored in number translation memory 208, provided that
an indication is not received via dial pad 204 that the person using the intelligent
terminal does not wish the information to be stored. In either event, the process is
25 terminated in step 411, and thereafter repeated when a new message is received from
services adjunct 111.
Fig. § illustrates that process performed in the intelligent terminal 101 of Fig.
1 when a call is placed to the usual number of a subscriber who has previously
requested call forwarding using the process of Fig. 2. The process begins in step 501
30  when the person using the intelligent terminal starts dialing a number, using dial pad
204. As each digit is dialed, a digit by digit check is performed in step 503, to
determine if there could be an entry in number translation memory 208 that matches the
dialed number. If it is determined in step 505, at any point in the dialing process, that
a memory match is no longer possible, since the digits already dialed do match any of
35 the numbers stored in number translation memory 208, the process proceeds to step
515 in which all of the dialed digits, plus any subsequently dialed digits, are sent from
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10 specified by the subscriber. Note that interaction between the intelligent terminal and
elements within the telecommunications network is not required at the time that a call is
originated, and, accordingly, call set-up time can be significantly reduced. The stored
destination number can also be displayed on display 215 in step 509, so that the call
can be terminated (as by disconnecting or hanging up) if the person making the call
15 does not wish to complete the call to the destination number displayed. After
completion of steps 509 or 515, the process of Fig. 5 is terminated in step 511.

Fig. 6 illustrates the format of typical information stored in number translation
memory 108 within intelligent terminal 101 of Fig. 1. In this figure, each line can be
considered as a separate record. Each record represents information obtained through

20 adownload initiated by a particular subscriber, and includes a dialed number, in field
601, and an associated current destination number for that dialed number, in field 602.
If desired, an additional field 603 can be included in each record for a flag bit, which
indicates that dialed number and its associated destination number are newly stored,
and should be displayed on the terminal display, so that a user can determine if the

2s  information should continue to be stored, or be deleted. |

Fig. 7 illustrates the format of a record contained in database 123 within the
services adjunct 111 of Fig. 1. In this figure, the information shown represents the
records for two subscribers, and different subscribers would have records containing
different information. Each record of the type shown in Fig. 7 includes a personal

30  number, in field 701, and an associated current destination number for that dialed
number, in field 702. Also included, for each subscriber, is a PIN in field 703, that is
used for validation purposes as explained above. Information identifying one or more
intelligent terminals that are designated to receive forwarding information for this
subscriber is contained in field 704, and can illustratively include routing information

35 needed to send a X.25 packet data message to the appropﬁate intelligent terminals.

the elenents of Fig. 1 are shown in greatly sinplified form '}Wu engelaced E
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15 obtained froma database | ookup, and (c) to performvarig
call managenent functions, such as recepili om of tel ephone call !lﬂ rﬂ II,
progress nonitoring and call disconnection. Services adjunct
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121 that an updRemsomsskilledin thiedet wilbapprediate thateasions mddification amtjuest s
of the sci Sipbiofe Ay TR bl o AlerERh Rbiritn, BSTHRIG MiBhart s BRF SCECT
Thi s downl adjuinctd Llidy shawmas inchided tvathin intelligent network 110, it will be appreciated -
10 that the functions performed thereby can be performed by an appropriately configured
personal computer based processor that is connected to the telecommunications network
via a Basic Rate Interface (BRI) connection. Accordingly, the invention should be
. limited only by the appended claims.
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number associated with said personal number, and (c) said intelligent terminals of

selected calling parties, in a central processor, and -

transmitting said personal number and said forwarding number to said
intelligént terminals of said selected parties while said intelligent terminals are in an
10 inactive (i.e., on-hook) mode. . '

2. The method of claim 1 wherein said intelligent terminals are arranged so
that, when said personal number of said. subscriber is dialed, said stored forwarding
number is retrieved and output to the telecommunications network in place of said
personal number. '

15 3. The method of claim 1 wherein said transmitting step includes transmitting
said personal number and said forwarding number to said intelligent terminals via
ISDN connections using X.25 packet data communications. '

4. The method of claim 1 wherein said transmitting step includes transmitting

said personal number and said forwarding number to said intelligent terminals via
20 ' network SS7 facilities, which are mapped into Q.931 signaling messages.

5. The method of claim 1 wherein said transmitting step includes transmitting
said personal number and said forwarding number to said intelligent terminals using
analog signaling. ’ o

6. The method of claim 1 wherein said central processor is located in the

25 telecommunications network.

e
————

7. The method of claim 1 wherein said central processor is connected to the
telecommunications network via an ISDN BRI connection.
8. The method of claim 1 wherein said intelligent terminal is a wireless
% terminal and wherein said personal number and said forwarding number are transmitted
to said wireless terminal via its control channel while said terminal is in an active but
on-hook state.

9. A method for processing calls in an intelligent station so that calls to
3s  preselected numbers are forwarded to a destination number different from the usual
number associated with said preselected numbers, said method comprising the steps of



connecti ons. mﬂmﬁﬂm s are used when the subscri bapissheet Replaced
servi ces adju ﬂm“ﬂgamt with ig3foe the purpose of lj L
destinati on nunber® at which cal ls are to be received. The X _
connections are used thereafter 5 by services adjunct 111 to send nessages

to sel ected int &e¢eiyjBg: while said amtelligent station isdman delaobdontlitioﬂ,rinfogmgtiomnber s
W th respe eiides aliuRee @fyth o mﬁH&s, h ar . at a
connect i (F;n(ﬁfosnfl g)?t ende _lu%é et goég%iw\/léﬁﬁst and%@w@%&%ﬁe@

o termnnal 1.a .
comuni cat Ag¥inatgR & .'ﬁl&“sf4ilgpi’csloééﬂddi1§§¢&\W‘Wﬂ,ustrati ng the
arrangement of atdringisaid infortreakioh g atmekforycih ¥hidaihteflihbnt ftighiown in Fig. 2

Stati on® such: a bt gier i€ b said o Biac? SRipw. dstarahiuig obsord ddisdrccr
203, a di anupher matthesa stored didledowntber,camel gener at or 204, and feat gr et .
can Store recpr dosrompleting Said cah i GeddEo iR o6 of Seftlitid ]
ni cr opr oceB4BbentR;, The m%ﬁg#'mian@bémaﬂ gu’lhﬂtl including therstepodf displaying saich
i nstructi ogestinhéi fumBerPpriéroR difipleting said call.

10 11. Apparatus for forwarding calls placed to a subscriber having a personal
number, said calls being placed by selected calling parties using intelligent terminals,
comprising

a services adjunct including a database for storing information identifying (a)
said personal number, (b) a forwarding number associated with said personal number,

15 and (c) said intelligent terminals of said selected calling parties, and

means in said services adjunct for transmitting said personal number and said
associated forwarding number to intelligent terminals of said selected parties while said
intelligent terminals are in an inactive (i.e. on-hook) mode.

12. The apparatus of claim 11 wherein said intelligent terminals include means

20 arranged so that, when said personal number of said telephone subscriber is dialed,
said associated forwarding number is retrieved and output to the telecommunications
network in place of said personal number.

13. The apparatus of claim 11 wherein said transmitting means includes means
for transmitting said personal number and said associated forwarding number to said

25 intelligent terminals via ISDN connections using X.25 packet data communications.

14. The apparatus of claim 11 wherein said transmitting means includes means
for transmitting said personal number and said associated forwarding number to said
intelligent terminals via network SS7 facilities, as part of the Q.931 signaling
messages. ' . '

30 15. The apparatus of claim 11 wherein said transmitting means includes means
for transmitting said personal number and said associated forwarding' number to said
intelligent terminals using analog signaling. «

16. Apparatus for processing calls in an intelligent station so that calls to
preselected numbers are forwarded to a destination number different from the usual

35 number associated with said preselected numbers, said apparatus comprising

2




nmenory 207, roI s the operation of those vaPp Has Been Replaced
conponénts an ' mﬁ ocesses glgscLi bed below in con mllhﬂmn L
Figs. 5 and 6. e as di scussed further bel ow,
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30 and obtain the advantages of the present invention. If the PI Nis

validated in step 307, VRU 122 pronpTs Lhe subscriber, ee laced
enter the tel ephone nunber of the destination to which the
desires that his or her caIIs be forvvarded Thi s nunber ca

using a DTMF di glpd if VRU 122 is equped W|th
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terminals. Thereafter when the usual number of the telephone subscriber is "dialed"
(e.g., entered on the keypad) at any one of the intelligent terminals, the stored
destination number is retrieved and output to the telecommunications network in place
10  of the usual number. The actual destination number is also displayed to the calling
party who then has the option to let the call complete or disconnect to stop the call.



5 intelligent termnals, the tel ephone nunber of selected termnals, or
other identifying information, all of which is stored in database 123. |f
the response indicates situation (b), then information stored in database
123 is updated in step 315. After steps 313 or 315 are conpleted, the
process of Fig. 3 pm S tg step 317, in lfﬁ ch VRU 122 signals ¢fgtrol
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sent in the formof X 25 packet data nessages. Thus, as an exanple,
intelligent 20 terminals 101-1 and 101-2 may receive and store (as

expl ained in connection with Fig. 4 below), information indicating that
calls to (908) 949-7503 should be placed instead to (212) 987-7767. See the
first entry in the table illustrated in Fi /g6, discussed in nore detai

bel ow. The manner in which information is transmtted from services adjunct
111 to 25 intelligent termnals 101 can invol ve several approaches. First,
as indicated above, the "D' channel of a Basic Rate Interface (BRI)
connection supports the use of the X 25 protocol. o‘moczhthree X. 25 data
conmuni cati ons technlques can be used to link the rocessor 121 in
the services adj unctf!{ &ch of the intelliCENTRAL eOﬁﬂGEI s 101-x. One
technique is the sw d*vi™ual circuit, in which the control processor
30 sends a call set up nessage to data network 126, ,and after that cal
request is accepted by termnal 101, data is sent injJa subsequent packet

| abel ed with the appropriate virtual circuit nunber gfter which the virtual
circuit is disconnected by both e}E. A

< L 205
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mEEE
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| - 206
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BUTTONS 8
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permanent virtual circuit is simlar, wth the exception that the virtual
circuit is not disconnected after data Is.sent. The sanme virtual circuit
nunber is used each tine the 35 control processor updates a particul ar
intelli gent termnal 101. The third techni , known as "Fast Sel ect

Servi ce" provfg@ he transm ssi on of }5 to 128 octets of -8- data
E|n t he sarre palk&t that is used to establlsh the virtual CII’CUIt Wth this
Tren(*:rgg: g?gl ytglrrsncgﬁlneg?: t". !:?'. I W ...' 3 ’j{{ akﬁg\(/jm
to those skilled in thg X 2§ Mt 10! AEE‘MESEW'SQQNUNCT' nf of mation is
transported from service al s 101 over
‘the network SS7 facilitie QBSS 3 In
‘this type of embodi ment| t[@CM_rcﬁ[NTRALrO@CEoMQ\emI N’ . i.’* eménted using
the THE CALL TO THE INDIC'ATED SERVICES ADJUNCT
VRU 122 PROMPTS_SUBSCRIBER,ENTER PIN -~ 305
!
NO 307
= IS PIN VALD ? >
fyes |

VRU PROMPTS SUBSCRIBER T0 |~ 308
ENTER DESTINATION NUMBER

! - 31
IS SUBSCRIBER PROVIDING X yew
INITIAL TERMINAL INFORMATION
OR UPDATING INFORMATION ?
| UPDATE DESTINATION 33
315 [UPDATE INFORMATION STORE INFORMATION
~~ IN DATABASE 123 N DATAIiASE 123

 [VRU 111 INFORNS CONTROL PROCESSOR| - 317
121 THAT DOWNLOADS ARE NEEDED

- | 39
VRU DISCONNECTS THE CALLING PARTY L/

!

CONTROL PROCESSOR OBTAINS X.25 391
ADDRESS OF THOSE INTELLIGENT
TERMINALS THAT MUST BE INFORMED
OF THAT NEW DESTINATION NUMBER

!
CONTROL PROCESSOR SENDS X.25
MESSAGE T0 INDICATED INTELLIGENT [~ 323

TERMINALS CONTAINING NEW
DESTINATION NUMBER INFORMATION




Signaling System 7 (SS7) network as a replacenent for the X 25 network 126.
To use SS7, control processor 121 would connect to each of the |ocal
switches 112 via standard SS7 |inks. Messages to intelligent termnals 112
woul d be transmitted in the 10 Transaction pabilities Application Part
(TCAP) protocol, which is currently used in 7 networ ks for other non
circuit rel ated nessages, such as an 800 nunber transaction with a Service
Control Point. Wthin the | ocal central office 112, such TCAP nessages
woul d be translated into Q 931 | SDN signaling nessages. Such interworking
Is currently supported in |ocal central offices to pass | SDN signaling
nessages over the 15 SS7 network. See | TU Reconmendation Q 699, entitled
"I nterworking Between Digital Subscriber Signaling Systen1hb 1 and
Signaling System No. 7" For exanpl e, an ISDN Q 931 "Setup" nessage is
napped Into an Ssséilﬂgy Us Part (1 SUP) In|t|aI Addr ess Message", and an
| SDN " Connect " s pped into an SS7 "Answer Message". Extension of
these techniques to the current invention is 20 stralghtformard but

reqw res nodificat T| WNAL ﬁcmﬁﬁﬁcf CUN“[NTNG /401
"DIALED NUMBER" AND
"CURRENT DESHNAHON" INFORMATION

7
IS mmc AN ENTRY SEND MESSAGE T0
FOR DIALED NUMBER ? DISPLAY 215

s i

“Eﬂ UPDATE THE CORRESPONDING STORE DIALED NUMBER
*CURRENT DESTINATION' AND ASSOCIATED
FIELD CURRENT DESTINQTION
409

Hl



In yet another arrangenent, information is downl oaded from | ocal central
offices 112 to intelligent termnals 101 using analog signaling sinmilar to
that used today to send the calling party identification to the called
party before the call is ansvvered In this arrangenent, changes are
required in the Im ent of fice. SpeciS/Gcations 25 related to the
transm ssion of a (GC to a properly equi pped on-hook telephone not
-associated with ringing are contained in BeI | core Technical Reference

" TR-NWI- 000030 Issue 2 d 992 "Voi ceband Data Transm ssion

Interface Generic Requirle age 4, paragraph 2.3.2. The
recomrended technique is % ‘?n 1 second Open Switching
interval (OSlI) to signal

t hat an on-hook transms

i ssi on equi prent (if it exists)

uired. This is then followed after
300 mlliseconds with the data §o be sent in Binary Frequency Shift Keying
(BFSK) nodul ation at 13 ' he current invention, the central
of fi ce woul d received tlhe SEt BO&SemGﬂ'thW the X. 25 or SS7 data networKks
and then convert it intlo tﬂeml eﬂEéK)r mu\gsdssent it to the on-hook
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35 termnal wthout ringing. REPLACEMENT SHEET -9- If intelligent
termnal 101 is a wreless term nal, updates from database 123 may be

recei ved over the signaling channel while the wireless termnal is active
but on- hook. It is to be noted here that thg process illustrated in Fig. 3
can be quite simlar to 5 the a portion of e process performed in basic
service adjunct 150 shown in Fig. 1 of U S. Patent 5,222,125 issued to
Creswell et al. on June 22, 1993 and assigned to the sane assignee as the
present invention ig. 4_illustrates the process used by an intelligent
termnal 101 to uEiEé 6

621 6?2
DIAI.EDfNUMBER CURRENT DtSTlNATION
908-949-7503 212-987-7167
609-741-2212 609-741-5678
908-949-1234 908-949-3333
FIG. 7 |
701 703 702 704
- { i { (

X.25 ADDRESS OF

PERSONAL NUMBER | PIN | CURRENT DESTINATION | TERMINALS THAT RECEIVE
CURRENT DESTINATION

3134 1234567890
908-949-7503 [1234|  212-987-7767 3134 5678912345

3134 8901234567
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o
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104 information in its nunber translation nmenory 208 in re p'BEBBmEMENTSHEET
reCel ving information, such as in an X 25 gata nessage, fr¢m serv

adj’ 'unct 111. The process begi ns in step 401, when a term ngl Daten. iﬁm&%
or idle state, receives an X. 25 nessage containing a diale

associ ated desti TFRMINAEOBASED)SEEEGTWE)CALEE FORWARDING
termnal 101, under the contro of a program stored in program 15 nenory.

207, checks-_nurrb.er trapslation menory 208 in step 403 to determine if there
s an entrywﬂl ed nunber indicated in the nessage. If so, then in

step 405, the desntmmivemibmmgenerﬁbﬂor@mmmmwdof completiiiy 208 in

had beon or skphee FA0F e Rae FRtYL o ioBandl ietetF sichE el okl RS &1,
i n nunbes t fxhicH @dlisao tlmmarty tefifinateh end,i in paticuldre o délé’tharcallrfdmadmgrthats .
gi ven, . such, 2 B rHBPRA0R e lbc bF AteiRdch: dAfhae! {09 difhal Macdgsd b2l 00

nunber for és er -ha een-recel I'n step 409,
t he desti nacamnmnbetoreMnnammmm&mlosml Qﬂﬂf&ﬁlﬂm&/ﬂ@b& provi ded
t hat an 'nd'ﬁfafrhﬁ’t'fbds not received via dial pad 204 that the person using

thelntelll% .

0 Intelligent network telephone call processing is now quite common, and
telephone network providers, such as LEC's and IXC's, are putting more and more
mtelllgence into their networks. Many details of the intelligent network and the

- features offered in it are set forth in special Report SR-NPL—001623 issued by Bellcore
in June 1990 and entitled "Advanced Intelligent Network Release 1 Network and

15 Operations Plan". Other infomnﬁon relating to the intelligent network may be found

" in the Q.1200 series of recommendations prepared by the International |
‘Telecommunications Union Telecommunications Standards Sector (ITU-TSS, formerly .
. known as CCITT), and in an article entitled "AT&T's Global Inteiligent Network
Architecture” by Kettler et al. in the AT&T Technical Journal, September/October

20 1992, at page 30. The development of intelligent networks started before
microcomputers became generally available for use in terminals. The current situation
is that intelligent networks continue to evolve under the assumptlon that the terminals

“connected to those networks are equivalent to ordmary telephones, W1th at most,
Touch Tone (DTMF) capability.

25 On the other side of the coin, the mtelhgent termmal industry is developing
rapidly, but independent of the mte_lhgent netw_orks _ This is occurring because the
terminal industry includes many small, fast moving companies that have not had much
success dealing with large network utlhty companies. The mode of operation for |
terminal developers is to take the network as they find it, and develop terminal features

3  to make the network more user friendly, or implement emi to end services that only use

the network as a sunple commumcatlons channel or plpe
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term nal does not w.sh the |nformat|oa t® be. stored. In either event, the .
prgcess is 25 termnated in step 411, and t hereafter repeat ed when a new
message is received fromservices adjunct .111. Fig. 5 illustrates that
process performed in the intelligent termnal 101 of Fig. 1 when a call

pl aced to tRUINRILXY pdarentiom; subscri ber who has. previously requested :

call forwarding ﬂﬂvémﬁn@ﬂmaﬁamengngtenﬁmaTb@ Wofle BF Cori28ft! (ieh & BeVices 501
30 when the, person, usi t he II| ent, term S d| mganunber :
dai ng dr al  punR thegnuelasnt petorkito mapvile sthapced carabiiek g cilleack | <
performed i pagicalarlyQa the comettofselective calhforwanding d'l'bdaﬁrcaﬂrfbfwardm isnber '
ans o o Dl s o Wi i SR,
| onger possswiteh sexvinga subscribeyi tEBhealsubsetiberidesiring thohavetcalls ama patucafar t he
DL 5! Chifiobr YRG! RAOBLE L BN B S BESERANCGRESS Lo
digits, ar epg)gmsor,ram enters the forwardmg number for calls placed to the subscrxber The
L subscriber makes the forwarding process selective by also providing information
10 identifying a list of calling'patties whose calls should be forwarded. (Calls from other
' persons, not on the list, may be routed to an answenng machme or not answered at
all.) When calls to the subscriber reach the processor, they are identified as being calls
TO the subscriber in question. Then, the originators are identified to determine that
. the calls are FROM persons identified by that subscriber as authorized for forwarding.
1s  The calls that are thus selected are then rerouted to the specified new destination.
Often, this leads to "trombone routing”, meaning that a call originated from locatlon A
must travel to destination C via an intermediate point B which is distant from the
stralght-lme path between A and C. This leads to unnecessary use of network
_resources and a lughet cost of telephone calls, when the same functions can be
20 performed more efﬁclently with a terminal based solution..
: In accordance with our mventlon, a telephone subscriber who wishes to forward
~ calls placed to that subscriber from a selected set of calling parties identifies (a) the
forwardmg number, and (b) the selected parties, to a central processor, called a _
. "servxces ad]unct The services adjunct in turn, transmits the forwarding number to
25 the intelligent terminals of the selected parties while those mtelhgent terminals are in an
" inactive (i.e. on-hook) mode, for storage in a local memory contained in those
terminals. Thereafter, when the usual number of the telephone subscriber is "dna_led" :
~ (e.g., entered on the keypad) at any one of the intelligent terminals, the stored
destination number is retrieved and output to the telecommunications network in place
0  of the dialed number.
In accordance with one embodlment of the mvennon, the intelligent termmals are
equlpped with ISDN connections that enable the transmission of information to the
terminals and storage therein while the IS_DN_ terminals are on-hook (not being used).
Illustratively, a standard X.25 network can be used to transport the data between the
35 - services adjunct and the intelligent terminal. This is consistent with the use of ISDN
because the "D” channel of a Basic Rate Interface (BRI) connection suppons the use of
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- 10 - the intell i gent termnal to the Bwitch 112 to which it is connected..
Thi-s, in effect, yields ordinary, non-forwarded calling. On the other hand,
i f a positive result is obtai ned in step 505, a determination is made in

step 507 a e X. zfmbt&m hﬁﬁ&h&%ﬂﬁ&ﬁfn@hﬂﬂ%isfm{'élﬂfoﬁ Bﬁ@nﬁﬁﬁ?l 18 ol

bet ween th ed d| its and st ored nunber not
returns to Wt 9 et ipte llﬁ@ém&’ﬁgédm&wwsl ’AWGSVMn a
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.step 509, i ch t VI QUS or.ed dest at| at ed with
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to which i tdowaloadedesingdnalop |stgnalmg sibfifac tto ﬂmtudubmlaped kenﬁ(thwlﬁng @aitp the

between 1 ﬁ@%ﬁn?‘@ﬁ o pERafd by Bt B RS WP it Lo 'ons.

network isImghe ln@emﬁwmemmdmatst clmgshate requized in &e local central office.
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orlglnated and, accordingly, call set-udp 4ine can be significantly .
reduced The stored destination nunber can al so be di splayed on displ ay 215
in‘step 5009, ~so that the call can be termnated (as by disconnecting or
hangi ng up) if the _.ki g the call 15 does not wish to conplete the
call to the ‘tIdERA2ES St ‘lfayed After conpletion of steps 509 or

515, the process ’Hie nt5nventibﬁrvmlrbet mdre fullytappregiated by gonsidérationsof thees

t he format t C. i,n mati.on st t 108
i thi n i nteltPlRKiRe ﬁeramiﬁ eSStipele, i Shoulty Be PRl incighE of e RBoRBARI -0F
Ecgtrm de(rjedhaﬂ-aw;] mgeinawhich: record. Each record represents information

obt ai ned _t hr oug gﬁl?% d

i ncl udes Sa di al edﬁl%u%g%rqw @%%gﬁ& mgﬁovggisl%%ﬁg%gggnegﬂﬁﬁﬂﬁﬁﬁ byan
destination mmnbenefoomqrnanteutgsme@nnmiﬁetm GoQpesats wi steleFe%&démdn aln

addi ti onal nhﬁhgeﬁpéée”c%ﬂﬂ&nbﬁdxﬁ%dvm ifapber DERblelthE seledtivedfobvirdinghofch

indi cates that nunber and its associ ated destination nunber are
new y st or edelephenessadlsi d be di spl ayed on the terminal display, so that a

-g:egefgt”ega er i nejgi, 2 i§ Aobleck diagfan tmistmﬁng thudrﬁhngemenmm imtéiHgexit teraninalor
' which can work cooperatively with a services adjunct to selectively forward telephone
calls, .

-Fig. 3 illustrates the process performed when a subscrlber mstructs servxces
adjunct 111 of Fig. 1 to forward selected calls placed to that subscriber's usual number |
to a new destination mumber and when adjunct 111 subsequently stores or updates '

15 information in the memory in the intelligent terminals;

Fig. 4 illustrates the process performed by an intelligent terminal when the
services adjunct i instructs it to update the destination number fora pa'rticular usually '
dialed number; ' :

Fig. 5 illustrates the process performed by an mtellrgent terrmnal 101 when the

20  user dials a number to place a call;

Fig. 6 illustrates the format of a record in number translatlon memory 208 of -

- intelligent terminal 101; and

Fig. 7 ﬂlustrates the format of a record in the database 123 in services adjunct '

111. ' -

Detailed Descrinti ' .
| Refemng first to Fig. 1, there is shown a block dragram ﬂlustraung the overall
arrangement of one embodiment of our mventlon in which mtelhgent terminals 101
~ cooperate with a services adjunct 111 inan mtelhgent telecommumcanons network
30  designated generally as network 110, in order to selectively forward telephone calls.
Network 110 includes several mterconnected switches 112 which are  each connected,
dlrectly or indirectly, via an X.25 data network 126, and via voice trunks 127, to -
. services adjunct 111. Intelhgent terminal 101-1 is connected to swrtch 112-1 while
intelligent terminal 101-2 is connected to switch 112-2. In Fig. 1, "dumb phones” 125-
35 1, which have the capabllmes of conventronal touch tone telephone instruments, are
shown as also bemg connected to swrtches 112-1 and 112-2, respectrvely Note that
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Fig. 7 illustrates the format of a record contalned in database 123 within -
t he, services adjunct 111 of Fig. 1..1nm th?s figure, the information shown -
represents the records for two subscribers, - and different subscribers mould

have records containing different: |nforrrat|on Each record of the type
shown in Fi g.the elemeantsiefFig. deare shewn v greatlisimplified fora, dorrense of g¥planation;

A S0 i nel uded® E?‘??“%i%‘“m%scr Ky s OGP AssBl B i) 8 o Akt hing”.

val i dation pm@@@r@.go@m S @‘ﬂ@ve | nformation identifying one or rmre

intelligent terni ngdryicedjundt nﬂﬁﬁ:mreatawofwxe@misw:ﬁqvmﬂummaﬂi@r mat i on

for this subscrib t 704, and trativel
el ude- ot 1SRRG i Arrmbconsisl 4ba 128 of Sl 4 12 s58hes L4V Joiew anbunete

to the appropVRul 122 Rtprbgiaganéd toecommanisate with. ballihg paniesf by proraftimdtens f6s
are speci fi EdexaﬂtpieTw' tﬁ%oge rgﬁ{plts' g% tTeDmformauon such as a Personal Identification
Number (PIN) that identifies the subscriber, as well as a desired destination number to
which calls to that subscriber are to be forwarded. Optionally, the caller can also be
10 'prompted to supply  information identifying calling parties having intelligent terminals
that are likely to place calls to that subscriber and whose calls should be forwarded,
and specifying the directory and routing information for those persons. In order to
perform the functions just described, VRU 122 is arranged to (a) perform various
~ database lookups, (b) to perform logical operations on information input by a caller and
15 obtamed from a database lookup, and (c) to perform various telephone call management
~ functions, such as reception of telephone calls, call progress monitoring and call
disconnection.
Services adjunct 111 also includes a database 123 connected to bus 124, for
storing information entered by subscribers and used in the selective call forwarding
20 process of the present invention, and a control processor 121, also connected to bus
124, for managing the various processes described in more detail below. When all
reqmred information has been entered by a subscriber in response to voice prompts,
VRU 122 confirms tlns with the callmg party, disconnects the calling party, and then
* updates database 123, via internal bus 124, with new destination information for this
25 subscriber. Database 123, after being updated, informs control processor 121 that an
update has been made. Control processor 121 then requests database 123 to download
 the new destination information and the addresses of the selected intelligent terminals
 that need the new destination number. This downloading may be accomplished via an
. X.25 packet data message, sent from control ptoc'essor 121 via data network 126 and
30  one of the switches 112, to one or more mtelllgent terminals 101 whose addresses had
. been provided by the subscriber or entered via network prov1s1omng system 128,
| In one specific arrangement of the ptesent mvennon, switches 112 are #5SESS
stored program controlled electronic switching systems available from AT&T.
Services adjunct 111 1s comprtsed ofa CONVERSANT Voice Response Unitand a
35 general purpose AINet™ Service Circuit Node, both of which are available from
AT&T. Note that swntches 112, wlnch are equlpped to provxde ISDN services, are
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docunent X. 121. Such addresses are conprised of a 3-digit country code (may
be nore than one per country), a 1-digit_negwork identifier, and a term nal
address of up to 10 digits. ‘Al ternatively, Information contained in field
704 can be tel ephone. .5 nunbers of selected intelligent termnals:in

S0 Varte Sonniied B@FvicRpadiipai1a by Bl v hanicls Sewtll a6 3.8 phetoving
art-will app F@Bﬂ%ﬁt@nﬁ-h i}‘e\)’éﬁ‘qetﬁﬁmﬂﬂﬁl Arg 'é%?a W“atha s‘é@&%ﬁé}ﬁ ?%ﬁs‘hﬁg?’vifg ﬁngge
o oo/ 1 Byt e e pipngfinin st austes
that the fund ‘8“§%W&Prp§d'°fﬂl %b@hﬁxﬁ\%g% a%?ﬁé%hl an appr. O?ﬁér
tcglm‘e IC g mgl Emigfpmgmmaswmesgim ingeqhgmmms & Ei ::l;;; need
: 0 S 1 cu‘i&: ?ﬁ The
gAccor d'l gl y X.25 ciart]avgonnnegtrx]o: moextgnded to temfn?fls C)I(r)lll v;%s?tandar%%l‘g) en eg clarms.
' communications service.
Fig. 2isa block diagram 1llustratmg the arrangement of a typlcal mtelhgent
10 terminal 101. As shown in Fig. 2 intelligent terminal 101 includes the normal
components of a telephone station, such as a telephone line circuit 205, a mlcrophone
202, a speaker 203, a dial pad and associated touch to_ne generator 204, and feature
control buttons 209 Terminal 101 also includes a métnory device 208 that can store
records of the type shown in Fig. 8 on a long term basis, and a microprocessor 206 '
1s  arranged to operate under the control of program instructions stored in a program
memory 207, which thereby controls the operauon of those various components and
 performs the processes described below in connection with Figs. 5 and 6. Note here
 that, as discussed further below, terminal 101 can also be a wireless telephone.
Fig. 3 illustrates the process performed when a subscriber wishes to instruct
20  services adjunct 111 in mtelhgent network 110 to selectively forward calls placed to
that subscriber's usual number, to a different locatton The process may be initiated
from any location, 1llustrat1vely from an ordtnary touch tone telephone station 125, and |
begins in step 301, when a subscriber places a call to services adjunct 111,
illustratively by dlalmg an 800 toll free or other number associated generally with that
25 adjunct and specifically with the forwarding service contemplated by the present
invention. The call is routed by the switch in the local central office that is associated
with telephone station 125, in t_his'case, switch 112-1, via a voice path, to VRU 122 in
services adjunct 111, in step 303, and the VRU, in step 305 prompts the calling party
_ to enter a PIN identifying him or her as a particular subscriber entitled to use service
% and obtain the advantages of the present invention. If the PIN is validated in step 307
-VRU 122 prompts the subscriber, in step 309, to enter the telephone number of the
destination to which the subscriber desires that his or her calls be forwarded. This
pumber can be entered using a DTMF dial pad, or altematwely spoken, if VRU 122 is -
-equipped with speech recognition apparatus.
s Next, in step 311, a determination is made as to whether or not the subscnber is
() providing new information adding or delettng mtelhgent terminals that are to
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What is claimed is: 1. A method for forwarding calls placed to a subscriber.
having a personal nunber, said calls being placed by selected calling
parties using intelligent term nals, conpris?ngfthe steps of 5 _
storing information identifying (a) said personal nunber (b) a formarding
nunber associated with:sajd personal | i, ge

d jnt
termnal s of Jeeeive the @@Ph?%mﬂab@f of the Hb t'&'aﬁ%fq ‘Slﬁ égllgsgp%eradgflres that his
transmitting &ﬁl&ramsw%maﬁbr@ﬂma@uﬁﬁgmmdmmmntmam reviously

oot e o SevIRRL 8P e Rtones s A0S ) B i W bt i sreo
claim1 whereidl3sa provmdeatuel lgmtfymgrmfomiaaow,rwmeh mygmﬂdmd(.&ﬂaﬁdres@eﬂ sela¢ted
e ot " Selar 36 g B i s RS (R B W
of said information, all of which is stored in database 123. If the response indicates smzatxon
| (b), then information stored in database 123 is updated in step 315. |
* After steps 313 or 315 are completed the process of Fig. 3 proceeds to step
317, in which VRU 122 signals control processor 121 that downloads of destmatxon
10 number information to the selected mtellxgent terminals, as described in connection
with Fig. 4 are requn'ed “The process then proceeds to step 319, in which VRU 122
disconnects the subscriber. Note here that if the PIN entered by the caller was not
 determined to be valid in step 307, the subscriber i is then also disconnected by
. proceeding dn'ectly to step 319.
15 “Next, in step 321, control processor 121 obtams from database 123 information
identifying the selected intelligent terminals 101 that must be updated and sends to
those terminals, in step 323, information identifying (a) the dialed number associated
with a subscnber, and (b) a new destination number for that subscriber, illustratively
~sent in the form of X.25 packet data messages. Thus, as an example, intelligent
20 terminals 101-1 and 101-2 may receive and store (as explained in connection with Fig.
4 below), information indicating that calls to (908) 949-7503 should be placed instead
to (212) 987-7767. See the first entry in the table ﬂlustrated in Fxg 6, discussed in
‘more detail below. ' .
The manner in which information is transmitted from services adjunct 111 to
2 mtelhgent terminals 101 can involve several approaches First, as indicated above, the
" "D" channel of a ‘Basic Rate Interface (BRI) connection supports the use of the X.25
‘protocol. Any of three X.25 data communications techniques can be used to link the
control processor 121 in the services adjunct 111 to each of the intelligent terminals
101-x. One technique is the switched virtual circuit, in which the control processor:
10 sends a call set up message to data network 126, and after that call request. is accepted
by terminal 101, data is sent in a subsequent packet labeled with the appropriate virtual
circuit number after. which the virtual circuit is disconnected by both ends. - A
permanent virtual circuit is similar, with the exception that the virtual circuit is tiot
disconnected after data is sent. The same virtual circuit number is used each time the
35 control processor updates a particular intelligent terminal 101. The third technique, -
known as "Fast Select Semce" provides for the transmission of up to 128 octets of

o
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personal number. 15 3. The method of claim1 wherein said
transmtting step includes transmtting sard personal nunber and said .
f of war di ng nunber to said intelligent term hals via | SDN connections using

X. 25 packet data comuni cations. 4. The, of cl |m| re| n
transmittingdata dptherfamgcpacket thatdinused tqges% c‘Fﬁle tgpa%mqne,

faci 1 1 oo, "Rl 101 iebefves the Ll G gacket wie) e dats “‘“ﬁé‘m‘“’ o
of el & m 1 vifemahe cal; A Hiree echriants SF o Fvit BESS AElTR in thy X 2ot f
per sonal lng nﬁgih@rﬁlr@geﬁeﬁ@ [}%ﬁﬁﬂaﬁtﬂl isurdnsportenl ﬁ'ennlsemt:es ddjgeontl 11 ¢o mnteﬂigent
brocaseor® | SerBR:ifY pverigae SRk 337 SRifie aF parr St QLog Pl Bndifg il
of claim1l V\lmuh- typs af émbediment, the mamvemmbwnaldtwmmem using the
tel ecommuni Cﬁkhﬂﬂfg SRR (S$75 ndRrok O a BEb1aceiii Fb¢ 8 X.25 network 126. To use
' SS7, control processor 121 would connect to each of the local switches 112 via
standard SS7 links. Messages to intelligent terminals 1,1__2 would be transmitted in the
10 Transaction Capabilities Application Part (TCAP) protocol, which is currently used in
SS7 networks for other non circuit related messages, such as an 800 number transaction
with a Service Control Point. Within the local central office 112, such TCAP _
messages would be translated into Q. 931 ISDN srgnalmg messages. Such mterworkmg
is currently supported in local central offices to pass ISDN signaling messages over the
s S§7 network. See ITU Recommendation Q.699, entttled "Interworking Between .
Digital Subscriber Stgnalrng System No. 1 and Slgnaltng System No. 7". For example,
an ISDN Q.931 "Setup” message is mapped into an SS7 ISDN User Part (ISUP)
~ "Initial Address Message and an ISDN "Connect" message is mapped into an SS7
~ "Answer Message". Extension of these techmques to the current invention is '
‘20  straightforward, but requtres modtficatton of the local central office. '
In yet another arrangement, tnformatlon is downloaded from local central
offices 112 to intelligent terminals 101 using analog srgnalmg similar to that used today
~ to send the calling party identification to the called party before the call is answered.
In this arrangement, changes are required in the local central office. Spectﬁcatxons
2s  related to the transrmsston of analog data to a properly equipped on-hook telephone not
~ associated with ringing are contained in Belleore Technical Reference TR-NWT-
000030 Issue 2 dated October 1992 "Voxceband Data Transmission Interface Genenc
Requrrements begmmng at page 4, paragraph 2.3.2. The recommended techmque is
to use a 150 to 350 mtlltsecond Open Switching mterval (OSI) to signal loop
% transmission eqmpment (if it exists) that an on-hook transmission path is required.
' Thls is then followed after 300 milliseconds with the data to be sent in Binary
'Frequency Shift Keytng (BFSK) moduiation at 1200/2200 Hz. With the current
invention, the central office would received the data over either the X.25 or SS7 data
networks and then _eonvert it into the ana_log format and sent it to the on-hook analog
s terminal without ringing. -

(-..
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8. -The nmethod of claim1 wherein said intelligent termnal is.a wrel ess 30
term nal and wherein said personal nunber jand said- forwarding nunber "are
transmitted to said wireless terninal Vi a9|ts control channel while said
terminal is in an active but on-hook state. 9. A nethod for processing

calls in an intel iﬂ gest eitaérhﬂihn% tlbathsaéds&eﬁﬂmﬁﬁu aatemoesaadbarsermsrzﬁay |

are forwarded to

nat I,on nu er from t sual
associ at ed V\IJQ l’ﬂcsm ONF"egGISé&ﬂﬂbﬂgﬁ §’ ‘El“ﬁ@tl??éde ri§ ﬁ%ﬁ%‘ﬁ@nst eps.
of - 13 podiecei ving, while said intelligent stationis in an: on hook

condi tion, |nfor tion from.g serviges ad unt i al ed

nunber, and (b) ‘éé‘%BﬁPﬁFga“e ﬁ%ﬁ? 8ﬁ g?‘gmoé’éugg:ﬁg@ﬁ %’I‘tﬁ‘ ""3?1'- o .

said dialed merﬂ)ptfrtton of the process performed in basic service adjunct 150 shown in Fig. 1 of
' U.S. Patent 5,222,125 issued to Creswell et al. on June 22, 1993 and assrgned to the .

same assrgnee as the present 1nventlon.

Fig. 4 illustrates the process used by an intelligent terminal 101 to update
‘10 information in its number translation memory 208 in response to recelvmg mformatlon,
such as in an X.25 data message, from services adjunct 111. The process begms in
- step 401, when a terminal, in an on-hook or idle state, receives an X.25 message
containing a dialed number and an associated destination number In response to
receipt of the message, terminal 101, under the control of a program stored in program
1s  memory 207, checks number translation memory 208 in step 403 to deternnne if there
is an entry for the dialed number indicated in the message. If so, then in step 405, the
destmatton number in the message is stored in memory 208 in association with the
dialed number, replacing the destination number that had been prevrously stored. On
the other hand, if the called number is not in number translation memory 208, then in
20  step 407, an indication is given, such as by a message on display 215, indicating that
the destination number for a new dialed number has been received. Thereafter, in step
409, the destina_tion number is stored in number translation memory 208, provided that
an indication is not received Vi_at dial pad 204 that the person using the intelligent o
_ terminal does not wish the information to be stored. In either event, the process is
25 terminated in step 411, and thereafter repeated when a new message is recerved from
servrces adjunct 111. :
~ Fig. 5 illustrates that process performed in the mtelhgent terminal 101 of th
1 when a call i is placed to the usual number of a subscriber who has previously
requested call forwardmg using the process of th 2. The process begins in step 501
30 when the person using the intelligent terminal starts dialing a number. using dial pad
"~ 204. Aseach digit is dialed, a dtgtt by digit check is performed in step 503, to
determine if there could be an entry in number translation memory 208 that matches the
dialed number. If it is deternnned in step 505, at any point in the dialing process, that
a memory match is no longer possible, since the digits already dialed do match any of
3s  the numbers stored in number translation memory 208, the process proceeds to step
515 in which all of the dialed digits, plus any subsequently dialed digits, are sent from




-

storing said |nformat|on in a nmenmory in said intelligent station, 5
when a nunber is dialed fromsaid intefrlig@ent=station, determnlng if sald '
di al ed nunber matches a stored d| aI ed nunber, and if so, conpleting- said

cal | usi ng said d _Stl nat i on:. F‘ij : VIlaé ce of s@fggﬂ'&%ke?? ﬁgﬁ’hﬁff?g dThe

r

met hod def | g itpllige s maingl,
destination &ﬂb%ﬁdmimmhdomﬂe&whggsﬂmmeadther Hand, if a positive reswipis at us

cal 1 s b ng Gaiogh byen 38 bR | 8be BENR 307 S 3PRec RERTE, 02, ¢

conpri si ng adeterminedif Mednsﬂ)eemalmmhlgewedathdﬂsbdfdlgltsanﬂra storadhiumbert i Ifn
| dentl Tyi,ng dg) o %aﬂrgﬁe%gerém@mwfdqu ?Adoéepgal W RS arve C at e

Wi th sai d persvnadl ent term naI s of said:
sel ected -cal | i ng Hzndivhen apesitiesresultis gbﬁauxeéewwe atheprecess of Fig. 5

tr fmlslm_ tti tnggr'eéeéas mle &&gwg i AR e Prévibikly Storsd désﬁﬂaﬁ&{ HEraBer s GUIAtRE withd'
Fneriigen erdnlglgciingmber 1Séaslegt %‘mI s edtﬂﬁrénlt%esrxﬁllmnnlltg tﬁe switch 112 to which it 1s
: connected This, in effect produces call forwardmg to the destination number S
10 specified by the subscnber ‘Note that interaction between the mtelhgent terminal and
elements within the telecommumcauons network is not requxred at the time thatacallis
originated, and, accordingly, calil set-up time can be significantly reduced. The stored
destmatlon number can also be displayed on display 215 in step 509, so that the call
can be terminated (as by disconnecting or hanging up) if the person making the call
_ 15 does not wish to coniplete the call to the destination number displayed. After
completion of steps 509 or 5__15, the process of Fig. 5 is terminated in step 511.
| Fig. 6 illustrates the format of typical information stored in number translation
" memory 108 within intelligent terminal 101 of Fig. 1. In this figure, each line can be
. considered as a separate record. Each record represents information obtained through
20 a download initiated by a particular subscriber, and includes a dialed number, in field
601, and an associated current destination number for that dxaled_number, in field 602.
If desired, an additional field 603 can be included in each record for a flag bit, which
indicates that dialed number and its assoclated destination number are newly stored,
and should be dlsplayed on the terminal display, so that a user can determme if the
25 information should continue to be stored, or be deleted.

Fig. 7 illustrates the format of a record contained in database 123 within the
services adjunct 111 of Fig. 1. In this figure, the information shown represents the
records for two subscribers, and different subscribers would have records contauung
different information. Each record of the type shown in Fig. 7 mcludes a personal

%  number, in field 701, and an associated current destination number for that dialed
number, in ﬁeld 702 Also included, for each subscriber, is a PIN in field 703, that is
used for vahdatlon purposes as explained above. Informauon identifying one or more
intelligent terminals that are designated to recexve forwardmg information for this '
subscriber is contamed in field 704, and can 1llustrat1vely include routing information

~ 35 needed to send a X.25 packet data message to the appropriate intelligent terminals.
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intel'ligent termnals are in an inactive (i.e. on- ‘hook) mode. 12. The
apparatus of claim 1l wherein said im eldi} géht term nal s include neans 20
arfanged so that, ‘when said personal nunber of said telephone subscriber is

dial ed, said as%&'f@ﬁﬁ&f&?% {Hgssed! HReipek el th TTEVPS| (Rfflesty ORTTH O the
t el ecomuni_cati ons, n fwarke o place of persona
appar at us 6?0@%%15 mﬁ&?’éi‘#@%ﬁeﬂaﬁm&eﬁl(ﬁ@ WG@%(@%% f or

transm tti figré fHatt dierpée@ahnmqr-d igittheb@ork la&&ﬁrdrahﬁﬂafc&hﬁemua&sauﬂbﬁr to

said 25 intell]gent,term, a ISDN connegti.o acket” data
. comuni cat?oo& ? ‘ffi’! 108 Cop E,{(#s f"ﬂh Mitting
. neans i mljmbeMrselemd ihteHigen tel-mimlssm einhpdiments lof M%mmanmlm 3
-associ ate via n t rk SS7
oottt comrGrtiohl ML ek via 4 Fbfs clR] ht Hf Sation kbl il
~appar at us of cl Rersond skitled én thesaxt will amn;mtetmmvmsmodlﬁwlnnsandeans for -
L;?QS M 1 Aéhpbitiois NelySeY ' Madd B R prédéie SifVetiiés S ¥ok BkAhibib CARugh Wervikigber to
' adjunct 111 is shown as included within mtelhgent network 110, it will be apprecxated
10 that the functions performed thereby can be performed by an appropnately configured -
- personal computer based processor that is connected to the telecommunications network
via a Basic Rate Inter_face (BRI) connection. Accordingly, the invention should be
_ limited only by the appended claims.
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intelligent termnal s usi ng anal og signaling. 16. Apparatus for- processing
cal]s in an intelligent station so that —call® t-wo presel ect ed nunbers are

forwarded to a destination nunber different fromth
associ ated w th said presel ected nunbers, said appaﬂnﬂﬂmmm "m‘mﬂ
REPLACEMENT SWHaf is clanne’ki413' means for receiving, whil'e Saitl ihtelli*gent
station‘is in ano i t L nf or. ces adj unc
identifying (a) a [ﬁ%ﬂg‘gf r‘&#g%salgﬁ’tl 86‘5 nbﬂ:r@;ggﬁa Mer
to be used i nnmhbae saiid calls dbemgaplmedrbyﬂﬂectecbcanmg)pamémusmg Guteltigentaterminals,
information i %ﬁg#glgee N Dsggpt station, -5 -means for determ ning,
S

Wnenanunber 'bmsaldlntelll ent station, if -
storing information ldenufymg (a) said personal number, (b) a forwarding

- number associated with said personal number, and (c) said intelligent termmals of
selected callmg parties, in a central processor, and

transmitting said personal number and said forwarding mtmber to said

: mtelhgent terminals of said selected parties while said intelligent terminals are in an
10 inactive (1 e., on-hook) mode. : -

2. The method of claim 1 wherein sald mtelltgent terminals are arranged 0
that, when said personal number of said. subscriber is dialed, said stored forwarding
number is retrieved and output to the telecommumcauons network in place of said |

. personal number. -
15 3. The method of claim 1 wherem said transmmmg step includes transmitting
said personal number and said forwarding number to said intelligent terminals via
ISDN connections using X.25 packet data communications.

'4. The method of claim 1 wherein said transmitting step includes transmlttmg

said personal number and said forwardmg number to said intelligent terminals via
1  network SS7 facilities, which are mapped into Q.931 agnalmg messages.

5. The method of claim 1 wherein said transmitting step includes transmitting
said personal number and said forwarding number to said intelligent terminals using
analog signaling.

6. The method of claim 1 wherein sald central processor is located in the

25 telecommumcattons network.

7. The method of cla:m 1 wherem said eentral processor is connected to the
telecommunications network via an ISDN BRI connection.
8. The method of claim 1 wherein said intelligent terminal is a wireless
3 terminal and wherein said personal numbet and said forwarding number are transmitted
~_ to said wireless terminal via its control channel while said terminal is in an active but
on-hook state. '

9. A meth_pd fot"pt_'oees_sing calls in an intellig‘ent station so that cails to
35 preselected numbers are forwarded to a destination number different from the usual
R number associated with said preselected numbers, said method comprising the steps of
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sai d number matches a stored dial ed nunber, and |1(‘“ ﬂ onpl etin |
said call using said destination nunker 1|31 pt ace " !“’ﬂﬁulﬂmm u nbrrgr g
The apparatus defined in claim 16 furt her i ncl udi. ng means f'br di Spl ayi ng 10

sai d destination numnber. prior, to I eting.said c
Dae - receiving, W ile said inte 1ge t statiom'is in an onabook condition, information

froma servxces adjunct identifying (a) a dialed number, and (b) an associated
destmauon number to be used in place of said dialed number,
storing said mformatmn in a memory in said intelligent statton
s when a number is dialed from said intelligent station, determmmg if said dialed
~ number matches a stored dialed number, and
if so, completmg said call using said destination number in place of said dialed
‘number.10. The method defined in claim 9 further including the step of displaying said
~ destination number prior to completmg said call.
10 11. Apparatus for forwarding calls placed toa subscnber having a personal
number, said calls being placed by selected calling parties using intelligent terminals,
‘comprising | |
a services adjunct including a database for storing information identifying (a)
said personal number, (b) a forwardmg number associated with said personal number,
15 and (c) said intelligent terminals of said selected calling parties, and
means in said services adjunct for transmitting said personal number and said
associated forwarding number to intelligent terminals of said selected parties while said
intelligent terminals are in an inactive (i.e. on-hook) mode. ' |
: 12. The apparams of claim 11 wherein said intelligent terminals include means
20 arranged so that, when said personal number of said telephone subscriber is dialed,
said associated forwardmg number is retrieved and output to the telecommunications
network in place of said personal number. :
13. The apparatus of claim 11 wherein said transmtttmg means includes means
- for transmitting said personal number and said assoclated forwarding number to said
25  intelligent terminals via ISDN connections using X.25 packet data communications.

' 14. The apparatus of claim 11 wherein said transmitting means includes means
for transmitting said personal number and said associated forwarding number to said
inteiligent teruunals via network SS7 facilities, as part of the Q.931 signaling
messages. :

- 30 15. The apparatus of claim 11 wherem said transmitting means includes ‘means
~ for transmitting said personal number and said assoclated forwardmg number to sald '
intelligent terminals using analog sxgnalmg v '
16. Apparatus for processmg calls in an intelligent station so that calls to '
preselected numbers are forwarded to a destination number different from the usual
35 number associated with said preselected numbers, said apparatus comprising
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~ means for receiving, while said mtelhgent statlon is in an on-hook condmon,
information from a services adjunct 1dent1fymg (a)a dialed number, and (b) an
associated destination nu_mber to be used in place of said dialed number,
a memory for storing said information in said intelligent station, _
means for determining, when a number is dialed from said'intelligént station, if -

sald number matches a stored dialed number, and

~ if so, means for completmg said call using said destmatlon number in place of |
said dialed number. :
17. The apparatus defined in claim 16 further including means for dxsplaymg

said destination number pnor to completmg said call.
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Inteiligent.rerminal'Based Selective'call Forwarding

A telephone subscriber who wishes to forward calls placed to that subscriber
from a selected set of calling parties identifies the current destination number to a
service adjunct. The service adjunct, in turn, transmits the destination number to the
5  intelligent terminals of preselected parties while those mtelhgent terminals are in an
' mactlve (i.e. on-hook) mode, for storage in a local memory contained in those
‘terminals. Thereaﬁer, when the usual number of the telephone subscriber is "dialed"
(e.g., entered on the keypad) at any one of the intelligent terminals, the stored
destination number is retrieved and output to the telecommunications network in place
10 of the usual number. The actual destination number is also displayed to the calling
party who then has the option to let the call complete or disconnect to stop the call.

- Figure 1 '



