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(57) ABSTRACT 

A call forwarding system for an AIN telecommunications 
environment is provided in which a destination has changed 
from an old telephone number to a new telephone number. 
A calling party places a call which attempts to contact the 
destination by dialing the old telephone number. The call 
forwarding system includes a hub switch, and an old address 
switch with which the calling party connects to upon dialing 
the old telephone number. The old address switch, upon 
recognizing that the calling party has called a telephone 
number which has been changed, pre?xes the old telephone 
number with a three digit code, and forwards the call, along 
with the pre?xed old telephone number, to the hub switch. 

(21) Appl, No; 09/923,355 The hub switch recognizes the three digit code, and launches 
an AIN trigger to an AIN platform which determines the new 
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pay for forwarding the call to the new telephone number. 
The AIN platform also determines whether the calling party 
has elected to pay for forwarding the call to the new 
telephone number when the destination has not elected to 
pay for forwarding the call. The AIN platform completes the 
call to a new telephone number switch if either the desti 
nation or the calling party has elected to pay for forwarding 
the call. If neither the destination nor calling party has 
elected to pay for call forwarding, the call is not forwarded 
and is handled by standard switch based intercept treatment. 
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SYSTEM AND METHOD FOR FORWARDING 
CALL FROM DISCONNECTED TELEPHONE 
NUMBER TO NEW TELEPHONE NUMBER 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] The present application is a continuation of pend 
ing US. patent application Ser. No. 09/559,129, ?led on Apr. 
28, 2000, entitled “System And Method For Forwarding Call 
From Disconnected Telephone Number To NeW Telephone 
Number” Which is a continuation of US. patent application 
Ser. No. 09/112,383, ?led Jul. 9, 1998, now US. Pat. No. 
6,088,433, issued on Jul. 11, 2000, the disclosures of Which 
are expressly incorporated herein by reference in their 
entireties. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention is related to an apparatus and 
method for telecommunications. More particularly, the 
present invention relates to an apparatus and method for 
forwarding calls to a neW telephone number When an old 
telephone number has been changed, and billing an appro 
priate party for completing the call. 

[0004] 2. Background Information 

[0005] In conventional telephone communication systems, 
When a telephone company’s customer changes telephone 
numbers, a party calling the customer at the old telephone 
number receives a message informing the calling party that 
the number has changed. Typically, the message also 
informs the calling party of the neW telephone number. In 
order to reach the customer, the calling party must then make 
note of the neW telephone number, hang up and dial the neW 
telephone number. Requiring the calling party to make note 
of the neW number and redial the customer’s neW number 
may be enough of an inconvenience to prevent the calling 
party from attempting to contact the customer a second time. 
For eXample, the calling party may forget the neW number 
before dialing it or may already knoW a telephone number of 
a competing business. Thus, particularly if the customer is a 
business, the loss of potential callers, e.g., business custom 
ers, is highly undesirable. 

[0006] Other systems such as directory assistance call 
completion are also available. Directory assistance call 
completion is a system having logic residing Within a sWitch 
for forWarding calls to a requested telephone number. 
According to directory assistance call completion, a calling 
party calls directory assistance and provides information 
necessary to determine the telephone number of a destina 
tion party the calling party Would like to contact. Then, 
directory assistance provides the calling party With the 
destination party’s telephone number and offers the option 
of completing the call to the destination for a fee Which is 
paid by the calling party. The calling party may then agree 
to pay the fee and have the call forWarded or simply make 
note of the number, hang up and redial the destination 
telephone number. The directory assistance call completion 
service has a signi?cant draWback in that the service oper 
ates Within the sWitch, consuming valuable sWitch system 
resources. 

[0007] Therefore, a need eXists for a ?exible call forWard 
ing system Which alloWs calls to be forWarded. The system 
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should not operate at the sWitch level and should alloW the 
option of billing either the calling party or the telephone 
company’s customer for forWarding calls. 

SUMMARY OF THE INVENTION 

[0008] In vieW of the foregoing, the present invention, 
through one or more of its various aspects, embodiments 
and/or speci?c features or subcomponents, is thus intended 
to bring about one or more of the advantages as speci?cally 
noted beloW. 

[0009] A call forWarding system for an AIN telecommu 
nications environment is provided in Which a destination has 
changed from an old telephone number to a neW telephone 
number, and a calling party places a call Which attempts to 
contact the destination by dialing the old telephone number. 
The call forWarding system includes a locator that deter 
mines the neW telephone number, a sponsor determiner, and 
a system. The sponsor determiner determines Whether the 
destination has elected to pay for forWarding the call from 
the old telephone number to the neW telephone number. 
When the destination has not elected to pay for forWarding 
the call, the sponsor determiner also determines Whether an 
eligible calling party has elected to pay for forWarding the 
call from the old telephone number to the neW telephone 
number. The system completes the call from the calling 
party to the neW telephone number if either the destination 
or the calling party has elected to pay for forWarding the call. 

[0010] According to a preferred embodiment, the call 
forWarding system also includes a hub system Which ana 
lyZes the old telephone number and initiates an AIN trigger 
to an AIN platform if the old telephone number satis?es a 
predetermined criteria. The hub system includes a ?rst 
central of?ce and a hub central of?ce. The ?rst central office 
receives digits dialed by the calling party, pre?Xes a unique 
code to the received digits and subsequently forWards the 
pre?Xed received digits to the hub central office. The unique 
code causes the AIN trigger. The AIN platform determines 
an NPA of the dialed number based upon a code identifying 
the ?rst central of?ce and the unique code. A database is 
queried by using the received digits and the NPA to deter 
mine the neW telephone number, and Whether the destination 
has elected to sponsor the call forWarding. According to a 
preferred embodiment, the AIN platform includes a judging 
system Which determines Whether the calling party is eli 
gible to pay for forWarding the call When the destination has 
not elected to pay for call forWarding. The judging system 
determines Whether the calling party is served by the same 
telephone company as a telephone company serving the old 
telephone number. The judging system indicates the calling 
party is eligible to pay for call forWarding if the same 
telephone company serves the calling party. The judging 
system also determines a type of service/equipment utiliZed 
by the calling party and determines Whether the calling 
party’s service/equipment complies With eligibility require 
ments, thereby making the calling party eligible to pay for 
forWarding the call. The judging system indicates the calling 
party’s eligibility if the service/equipment complies With the 
eligibility requirements. 
[0011] The call forWarding system also includes ACU 
measurement that measures the usage of an ISCP central 
processing unit. Furthermore, if neither the calling party nor 
destination has elected to pay for forWarding the call, the call 
is not forWarded. 
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[0012] According to a preferred embodiment, a call for 
Warding system for an AIN telecommunications environ 
ment is provided in Which a destination has changed from an 
old telephone number to a neW telephone number. A calling 
party places a call Which attempts to contact the destination 
by dialing the old telephone number. The call forWarding 
system includes a hub sWitch, and an old address sWitch With 
Which the calling party connects to upon dialing the old 
telephone number. The old address sWitch, upon recogniZing 
that the calling party has called a telephone number Which 
has been changed, pre?xes the old telephone number With a 
three digit code, and forWards the call, along With the 
pre?xed old telephone number, to the hub sWitch. The hub 
sWitch recogniZes the three digit code, and initiates a query 
to an AIN platform. The AIN platform determines the neW 
telephone number and Whether the destination has elected to 
pay for forWarding the call to the neW telephone number. 
The AIN platform also determines Whether the calling party 
has elected to pay for forWarding the call to the neW 
telephone number When the destination has not elected to 
pay for forWarding the call. The AIN platform completes the 
call to a neW telephone number sWitch if either the desti 
nation or the calling party has elected to pay for forWarding 
the call. If neither the destination nor calling party has 
elected to pay for call forWarding, the call is not forWarded. 

[0013] A call forWarding method for an AIN telecommu 
nications environment is provided in Which a destination has 
changed from an old telephone number to a neW telephone 
number, and a calling party places a call Which attempts to 
contact the destination by dialing the old telephone number. 
The call forWarding method includes locating the neW 
telephone number, and determining Whether the destination 
has elected to pay for forWarding the call from the old 
telephone number to the neW telephone number. When the 
destination has not elected to pay for forWarding the call, the 
method also includes determining Whether an eligible call 
ing party has elected to pay for forWarding the call from the 
old telephone number to the neW telephone number. The 
method also includes completing the call from the calling 
party to the neW telephone number if either the destination 
or the calling party has elected to pay for forWarding the call. 

[0014] According to a preferred embodiment, the call 
forWarding method also includes receiving digits dialed by 
the calling party at a ?rst central of?ce, pre?xing a unique 
code to the received digits, and forWarding the pre?xed 
received digits to a hub central of?ce Where the unique code 
causes an AIN trigger to an AIN platform. The AIN platform 
determines an NPA of the dialed number based upon a code 
identifying the ?rst central of?ce, and the unique code. The 
call forWarding method also includes querying a database, 
With the received digits and the NPA as keys, to determine 
the neW telephone number and Whether the destination has 
elected to sponsor the call forWarding. 

[0015] According to a preferred embodiment, the call 
forWarding method also includes judging Whether the calling 
party is eligible to pay for forWarding the call When it is 
determined that the destination has not elected to pay for call 
forWarding. Furthermore, the call forWarding method 
includes judging Whether the calling party is served by a 
same telephone company as a telephone company serving 
the old telephone number, and indicating the calling party is 
eligible to pay for call forWarding if the same telephone 
company serves the calling party. 
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[0016] The call forWarding method also includes deter 
mining a type of service/equipment utiliZed by the calling 
party, determining Whether the calling party’s service/equip 
ment complies With eligibility requirements, thereby making 
the calling party eligible to pay for forWarding the call, and 
indicating the calling party’s eligibility if the service/equip 
ment complies With the eligibility requirements. 

[0017] The call forWarding method also includes measur 
ing the usage of an ISCP central processing unit. The call 
forWarding method also includes terminating the call When 
neither the calling party nor destination has elected to pay 
for forWarding the call. 

[0018] A call forWarding method for an AIN telecommu 
nications environment is provided in Which a destination has 
changed from an old telephone number to a neW telephone 
number, and a calling party places a call Which attempts to 
contact the destination by dialing the old telephone number. 
The call forWarding method includes connecting to an old 
address sWitch upon dialing the old telephone number, and 
pre?xing the old telephone number With a three digit code. 
Subsequently, the call is forWarded, along With the pre?xed 
old telephone number, to a hub sWitch. The method also 
includes recogniZing the three digit code at the hub sWitch 
and initiating an AIN trigger, determining the neW telephone 
number and Whether the destination has elected to pay for 
forWarding the call to the neW telephone number. When the 
destination has not elected to pay for forWarding the call, the 
method also includes determining Whether the calling party 
has elected to pay for forWarding the call to the neW 
telephone number. The method also includes completing the 
call to a neW telephone number sWitch if either the desti 
nation or the calling party has elected to pay for forWarding 
the call. If neither the calling party nor destination has 
elected to pay for forWarding the call, the call is terminated. 

[0019] The above-listed and other features and advantages 
of the present invention Will be more fully set forth beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The present invention is further described in the 
detailed description Which folloWs, by reference to the noted 
plurality of draWings by Way of non-limiting examples of 
preferred embodiments of the present invention, in Which 
like reference numerals represent similar parts throughout 
several vieWs of the draWings, and in Which: 

[0021] FIG. 1 illustrates a general system overvieW of a 
call forWarding system according to the present invention; 

[0022] FIG. 2 is a block diagram illustrating the relation 
ship betWeen the components of the system of the present 
invention; 
[0023] FIG. 3 illustrates an exemplary logic ?oW for 
handling calls to telephone numbers Which have been 
changed according to an aspect of the present invention; 

[0024] FIGS. 4A and 4B is a message How diagram 
shoWing the message How betWeen various components of 
the AIN netWork for situations When the calling party pays 
according to an aspect of the present invention; 

[0025] FIGS. 5A and 5B is a message How diagram 
shoWing the message How betWeen various components of 
the AIN netWork for situations When the calling party pays 
and the calling party is non-billable according to an aspect 
of the present invention; 
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[0026] FIGS. 6A and 6B is a message ?ow diagram 
showing the message ?ow between various components of 
the AIN network for situations when the subscriber pays 
according to an aspect of the present invention; 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0027] Referring now to the accompanying drawings, 
FIG. 1 illustrates a general system overview of a call 
forwarding system in accordance with an embodiment of the 
present invention. 

[0028] According to the call forwarding system, a calling 
party 10 attempts to contact a destination or customer 30 
who has changed telephone numbers. In the eXample illus 
trated in FIG. 1, originally the customer’s telephone number 
was (314) 227-1234, but it has been changed to (314) 
849-1234. In the case when the calling party 10 has not been 
advised of the new telephone number, the calling party 10 
dials the old, disconnected telephone number 14 of the 
customer 30 which causes the calling party’s central office 
12 to establish a connection with the central office of the 
dialed telephone number 16. The central office 16 deter 
mines that the dialed telephone number 14 has been discon 
nected and forwards the call to a hub 18 which is designated 
to handle disconnected telephone numbers. The hub 18 then 
generates a trigger causing processing to occur within an 
advanced intelligent network (AIN) platform including an 
integrated services control point (ISCP) 20. The ISCP 20 
queries a Line Information for Open Networks (LION) 
database 22 to determine whether the disconnected number 
14 is eligible for call forwarding, whether the customer 30 
has paid to have calls forwarded to the new telephone 
number and what the new telephone number is. If it is 
determined that the destination 30 has paid for call forward 
ing, and the disconnected number 14 is eligible for call 
forwarding, an announcement is played informing the call 
ing party 10 of the new telephone number and stating that 
the destination 30 has paid to forward the call automatically. 
Subsequently, the call is forwarded from the hub 18 to the 
new telephone number’s central office 26 which rings the 
new telephone number 30. 

[0029] However, if the destination 30 has not paid for call 
forwarding, but the disconnected number 14 is eligible for 
call forwarding, the ISCP 20 queries a line information 
database (LIDB) 24 to determine whether the calling party 
10 is eligible to pay to forward the call. If the calling party 
10 is eligible, the ISCP 20 plays an announcement to the 
calling party 10 informing the calling party 10 of the new 
telephone number and asking the calling party 10 if the 
calling party 10 would like to pay to have the call forwarded 
to the new number. If the calling party 10 does not want the 
call forwarded, the calling party 10 hangs up and the call 
terminates without being forwarded. If the LIDB query 
indicated that the calling party 10 is not eligible for call 
forwarding, the call is directed to standard intercept pro 
cessing. If the calling party 10 is eligible and would like the 
call forwarded, the call is forwarded to the new telephone 
number 30 in the same manner that the call is forwarded to 
the new telephone 30 when the customer 30 has paid for the 
forwarding. 

[0030] Thus, the call forwarding system of the present 
invention forwards a call from a telephone number that has 
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been disconnected to the new telephone number if someone 
is willing to pay for the call forwarding. Moreover, the call 
forwarding system determines whether the customer (sub 
scriber) has elected to pay for the call forwarding or whether 
the calling party has elected to pay for the call forwarding. 

[0031] According to a preferred embodiment, call for 
warding only occurs if the old telephone number and new 
telephone number are both served by the same telephone 
company and the new telephone number is within the local 
calling scope of the old telephone number. New telephone 
numbers not meeting these requirement are not translated in 
the central office of the dialed telephone number and are not 
routed to the hub. When the old telephone number is 
changed, if the new telephone number satis?es these require 
ments, the switch of the old telephone number is informed 
so that a trigger will occur on the old telephone number. 

[0032] According to a preferred embodiment, the calling 
party pays option is available on a per call basis to calling 
parties who are customers of the telephone company serving 
the old telephone number. Moreover, calling parties with 
certain services and equipment are not eligible to pay for 
forwarding calls, e.g., calling parties using hotel telephones. 
Any call excluded from utiliZing the call forwarding system 
of the present invention can be provided with standard 
switch based intercept treatment. Consequently, the current 
standard intercept trunk group and routing scheme remain in 
place throughout the network but will see some reduced 
usage. 

[0033] Most advanced intelligent network (AIN) switch 
types may be used to implement the call forwarding system 
of the present invention. Each switch must have SS7 capa 
bility for communicating with an integrated services control 
point (ISCP), and must be able to pre?x a unique (OXX) 
three digit code to interface with a DMS hub. EXamples of 
switches are the Lucent Technologies 1AESS, the Lucent 
Technologies SESS, the Northern Telecom (Nortel) DMS 
100, and the Ericsson AXE switch. 

[0034] Preferably, the hub 18 is a DMS central office 
switch; however, any other switch with the ability to provide 
the recorded announcement capability (voicing back the 
digits of the new telephone number) may be used alterna 
tively. By using designated hub locations, it becomes unnec 
essary to establish triggers for each intercepted telephone 
number within a telephone company’s network. Thus, all 
eligible intercepted calls are routed to designated hub loca 
tions where the trigger occurs. 

[0035] The DMS switch 18 acts as the trigger hub for the 
call forwarding system of the present invention. In other 
words, all eligible calls to the telephone numbers which have 
been changed are intercepted at the old telephone number’s 
switch 16 and rerouted to the DMS hub 18 for triggering. 

[0036] When the calling party uses the call forwarding 
system of the present invention and completes the call via 
the DMS switch (hub) 18, all legs of the call are held for the 
duration of the call. In particular, the call will hold a trunk 
from central office 12 to central office 16, a trunk from 
central office 16 to central office 18, and a trunk from central 
office 18 to central office 26 for the duration of the call. In 
contrast, according to prior systems, a customer encounter 
ing the intercepted number would have redialed the call 
from central office 12 directly to central office 26 holding 
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only one trunk for the duration of the call. As a result of the 
call processing required to implement the present invention 
and the announcement treatment for each intercepted call at 
the DMS hub 18, the calling party’s hold time increases by 
25 to 30 seconds for each call to a disconnected telephone 
number 14. HoWever, the advantages of the present inven 
tion outWeigh the increased hold time. 

[0037] Rerouting the call to the DMS hub 18 requires 
using a non-sWitch numbering plan area (NPA) code, such as 
OXX. This three digit code routing index pre?x should be 
standardiZed throughout the telephone company’s netWork 
to minimiZe the number of call processing records (CPRs) 
required Within the ISCP 20. Preferably, the same OXX code 
is used throughout multiple market areas, i.e., standardiZed 
across the telephone company’s netWork. HoWever, multiple 
OXX codes need to be assigned When tWo or more NPA 
codes reside Within the same sWitch. 

[0038] For example, if the calling party 10 dials (314) 
227-1234 (the called party number (CDN)), the intercepting 
sWitch 16 pre?xes the OXX code (e.g., 022) resulting in 022 
227-1234 being forWarded to the DMS hub 18. In other 
Words, 314 is not forWarded, rather, the logic Within the CPR 
recreates the original NPA 314 using the signaling point 
code (SPC), Which identi?es the sWitch that forWarded the 
digits, and OXX code. 

[0039] The Line Identi?cation for Open Networks (LION) 
database 22 is a database application available from Nortel. 
TCP/IP queries into the LION database occur When imple 
menting the present invention. A line information database 
(LIDB) 24, available from Bell Communications Research, 
Inc. of Livingston, N.J., is also provided. TCP/IP queries 
into the LIDB database are utiliZed for the call forWarding 
system of the present invention. 

[0040] According to a preferred embodiment, ansWer 
supervision does not occur until the neW telephone number 
30 ansWers the call. Thus, any toll charges applicable from 
the calling party 10 to the intercepted number 14 are charged 
to the calling party if and only if the call is ansWered at the 
neW station 30. 

[0041] Referring noW to FIG. 2 and FIG. 3, a simpli?ed 
How of the logic for the call forWarding system of the 
present invention, and an exemplary relationship betWeen 
call forWarding components are illustrated. First, at step S10 
the calling party 10 calls the disconnected telephone number 
14 causing the called number With a three digit routing index 
pre?x to be routed to the DMS hub 18. The three digit 
routing index then causes a Public Of?ce Dialing Plan 
(PODP) trigger to occur on the three digits and a three digit 
PODP CPR 32 executes. The PODP trigger is an AIN trigger 
created in an of?ce as opposed to a trigger on a telephone 
line. 

[0042] The three digit PODP CPR 32 executes Whenever 
the three digit PODP trigger is encountered at the DMS hub 
sWitch 18. This CPR 32 determines the neW telephone 
number, and Who Will pay for the forWarding. If the calling 
party pays, the CPR 32 also determines Whether the calling 
party is billable by the telephone company. If the logic at any 
point determines that the call may not be handled by the call 
forWarding system of the present invention, the call is 
directed to the existing intercept system for standard sWitch 
based processing. OtherWise, the CPR 32 directs commence 
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ment of announcements Which inform the calling party of 
the neW telephone number, and the CPR 32 may direct the 
call to be forWarded to the neW telephone number 30, 
depending upon the designated sponsor of the service (sub 
scriber or caller) and Whether the calling party 10 remains on 
the line. 

[0043] Thus, at step S10, a PODP trigger CPR 32 com 
mences execution after the DMS hub 18 receives the phone 
number pre?xed With the three digit routing index. At step 
S11, the logic ?rst maps the three digit routing index pre?x 
to the dialed NPAbased upon the pre?x sent from the sWitch 
16 and the SPC of the originating sWitch 16. The NPA is 
found in a stand alone NPA table 34 preferably, but not 
necessarily located Within the ISCP 20. The keys into this 
table 34 are the three digit routing index pre?x and the SPC, 
and the data retrieved is the NPA associated With the dialed 
number. 

[0044] When the NPA associated With the three digit 
routing index pre?x is successfully found, at step S12 a 
query is launched to the LION database 22 via the generic 
data interface (GDI) over TCP/IP using a get data query, 
Which is described beloW. The key into the LION database 
22 is the originally called number (CDN), Which is recon 
structed to ten digits With the NPA found in the NPA table 
34 as described above. The result of this query, if successful, 
contains tWo data elements: the neW 10-digit telephone 
number and an ICC code. The ICC code designates three 
things: Whether call forWarding is paid for by the subscriber 
or the caller; the class of service (for example, business or 
residence) of the intercepted number, if the subscriber is 
paying; and the designated language (e.g., English or Span 
ish) of any announcement to be played, if the subscriber is 
paying. 
[0045] If the LION query is determined to be unsuccessful 
at step S14, the call is handled by the standard intercept 
system at step S30. OtherWise, if the query is successful, at 
step S16 it is determined Whether the result of the query to 
the LION database 22 indicates that the subscriber is paying 
for call forWarding. If it is determined that the subscriber 
pays, at step S17 an announcement is played informing the 
calling party of the neW number, and the fact that the 
destination has paid to automatically forWard the call. The 
message varies in language based upon the ICC code 
returned by the LION database 22. Subsequently, at step S26 
the call is completed to the neW telephone number. 

[0046] If the LION database query indicates that the 
calling party is paying, at step S18 it is determined Whether 
the caller’s NPANXX is an NPANXX serviced by the 
telephone company. A look up in a CPN table 36 Which 
includes all NPANXXs served by a telephone company can 
be used to determine Whether the caller’s particular 
NPANXX is serviced by the telephone company. The CPN 
table 36 is preferably, but not necessarily, stored Within the 
ISCP 20. If the calling party’s NPAN XX is found in the CPN 
table 36, i.e., the CPN is Within the subscriber’s telephone 
company netWork, at step S20 a query is launched to the 
LIDB 24. HoWever, if at step S18 it is determined that the 
calling party’s NPAN XX is not Within the CPN table 36, the 
call is handled by the standard intercept system at step S30. 

[0047] The primary purpose of the LIDB query is to 
determine Whether the telephone company is able to bill the 
calling party for the call forWarding. Thus, the query 



US 2002/0001374 A1 

retrieves the type of service and equipment (S/E) of the 
calling party from the LIDB 24. In other Words, an S/E ?eld 
is retrieved from LIDB 24 using the calling party’s number 
as the access key. The retrieved S/E ?eld designates the type 
of service and equipment of the calling party, for example, 
pay phone, residence line, hotel, etc. Only speci?c S/E codes 
are billable and therefore only the calling parties having the 
billable S/E codes are alloWed to be offered the option of 
paying for call forWarding. Billable codes are stored in a S/E 
table 38, preferably but not necessarily residing Within the 
ISCP 20. According to a preferred embodiment, only calling 
parties With plain old telephone service (POTS), business 
and residence lines can be billed. In other Words, only S/E 
codes representing POTS business and residence lines 
appear in the S/E table 38. Thus, CENTREX lines, prison 
telephones, coin telephones, hotel/motel telephones etc. 
cannot be billed and are not eligible for calling party pays 
option. Of course, it is the telephone company Which deter 
mines Which types of lines can be billed and the above 
represents only one example of billable S/E. 

[0048] If the query to the LIDB 24 is determined to be 
unsuccessful at step S22, the call is routed to the standard 
intercept system at step S30 for standard processing. HoW 
ever, if the query is successful, at step S24 it is determined 
Whether the CPN’s S/E code is in the S/E table 38 (i.e., is 
billable). If the CPN’s S/E code is not Within the S/E table 
38, the call is routed to the standard intercept system at step 
S30 and no offer for call forWarding is presented to the 
caller. If the caller’s S/E code is determined to be billable at 
step S24, the calling party is offered the option to have the 
call forWarded to the neW telephone number at step S25. 

[0049] Another element Which may be returned from the 
LIDB query, at step S20, is a language indicator. If a calling 
party is determined to be a Spanish speaking customer, the 
announcement may be played in Spanish and this ?eld is 
populated With a value of one. OtherWise, the announce 
ments are played in English. It is possible for the customer 
to dictate the result of the language query at the time the 
telephone number is changed. 

[0050] At step S25 a series of announcements is played to 
the caller. These announcements vary in language, based 
upon the value of the language indicator returned from the 
LIDB 24. It is preferable that the announcements direct the 
calling party to hang up to avoid being charged for the call 
forWarding. If, and only if, the caller stays on the line 
throughout the announcements, at step S26 the call is 
completed to the neW telephone number Which Was found in 
the LION database 22. If the caller hangs up at any time 
during the series of announcements, the caller is not billed 
for call completion. 

[0051] In summary, the three digit PODP CPR 32 facili 
tates call completion of intercepted calls When the neW 
telephone number is knoWn, and When either the subscriber 
has paid to have the calls completed, or the caller is billable 
by the telephone company and chooses to pay for the call 
forWarding by remaining on the line. 

[0052] An AIN call unit (ACU) measurement CPR 40 may 
also be provided to record service measurements and per 
form data sampling for error conditions. The service mea 
surements measure hoW much of the ISCP’s CPU resources 
are being used in terms of AIN call units (ACU’s). This CPR 
40 is separate from the trigger CPR(s) because of the ISCP 
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limitation on the number of overall service measurement 
vectors available. The ACU CPR 40 is called by the three 
digit PODP CPR 32. 

[0053] The NPA table 34 is a stand alone table used by the 
three digit PODP CPR 32 to determine the NPA and “nor 
mal” intercept route index associated With the three digit 
routing index pre?x and the SPC of the incoming query. 
Because the full 10-digit CDN is not sent in the TCAP 
message to the CPR, the NPA table 34 is necessary to 
determine the NPA of the CDN so that the full 10-digit CDN 
may be used to perform the query to the LION database 22. 
The NPA table 34 utiliZes the pre?x (three digit) and the SPC 
of the querying sWitch as the keys into the table, and the 
associated NPA and the intercept route index are returned. In 
summary, the pre?x table 34 exists only once in each ISCP 
20 and converts the three digit pre?x to an NPA. 

[0054] The S/E table 38 is used by the three digit PODP 
CPR 32 to check Whether the service/equipment indicator 
returned from LIDB 24 is a valid, billable number. Only 
When the S/E indicator corresponding to the CPN is found 
in the S/E table 38 is the intercepted call alloWed to complete 
to the neW telephone number 30. The service/equipment 
table contains an integer value, Which is the S/E indicator, as 
the key. The service/equipment table exists only once in 
each ISCP and contains only a single column listing all valid 
S/E values. 

[0055] The CPN table 36 is used by the three digit PODP 
CPR 32 to ensure that queries to the LIDB 24 for a given 
CPN are launched only if the CPN’s NPANXX is supported 
in the telephone company’s LIDB. Without this prescreen 
ing, the query could get lost or rejected by the SS7 netWork. 
Furthermore, Without this prescreening, the phone company 
may have access to the LIDB of another phone company 
Without the ability to bill the other phone company’s cus 
tomers for the forWarding of the call. 

[0056] In another embodiment, a GDI map table (not 
shoWn) is provided betWeen the three digit PODP CPR 32 
and the LION 22 and also betWeen the three digit PODP 
CPR 32 and the LIDB 24. The GDI map table is used by the 
three digit PODP CPR 32 to format and perform the query 
to external databases such as the LION 22 and LIDB 24 
databases. In other Words, the GDI map table translates 
information from the three digit PODP CPR 32 format into 
the external databases’ formats. 

[0057] According to a preferred embodiment, logic error 
handling may be provided. According to this preferred 
embodiment, if an improper code is received by the ISCP 20 
from the LION 22, an error message containing the called 
party number is provided to facilitate investigation. This 
logic error handling occurs When either the CDN is not 
eligible for call forWarding or the code returned from the 
LION database 22 is incorrect. 

[0058] Get data messages are used to query external 
systems such as the LION database 22 and LIDB 24. The get 
data message generally includes a transmission ID number 
unique to the get data query for identifying the get data 
query and a 10-digit telephone number, for example, the old 
telephone number 14. The return result from the get data 
query typically includes the same transmission ID associated 
With the get data query, a ?eld indicating Whether or not the 
query Was successful, a ?eld indicating the ICC option, i.e., 
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Who is paying for the forwarding, the language a message 
should be played in, Whether or not the line is a business line 
or residence line, and the neW 10-digit telephone number. 

[0059] Table 1 beloW illustrates exemplary ICC codes 
returned from the LION database 22. 

TABLE 1 

Calling 
ICC Party Subscriber Residence Business 
Code Pays Pays Line Line English Spanish 

72 X X X 
73 X X X 
74 X 
75 X X X 
76 X X X 

[0060] Each ISCP 20 requires an SS7 (LIDB) GDI inter 
face in order to access the LIDB 24. ATCP/IP GDI interface 
for LION 22 is also necessary at each ISCP. 

[0061] Some DMS hubs 18 do not operate properly When 
an intra sWitch intercept is required. An example of an intra 
sWitch intercept is When the calling party 10 is calling a 
disconnected number 14 having a central of?ce Which also 
operates as the hub. A solution to the intra sWitch problem 
is to route all DMS intra sWitch intercepted calls to another 
DMS hub location 18. The solution increases the availability 
of the call forWarding system of the present invention in the 
DMS sWitch, hoWever, it adds to the netWork load betWeen 
the tWo sWitches. Thus, calls received on sWitches Which 
also operate as hubs are treated in the same manner as 

intercepted numbers in sWitches not acting as hubs. That is, 
the intercepted number is assigned a OXX code and the call 
is routed to a DMS hub over an SS7 trunk. 

[0062] An exemplary message How betWeen various com 
ponents of the call forWarding system of the present inven 
tion are noW described With reference to FIGS. 4, 5, and 6. 

[0063] Referring to FIG. 4, initially the calling party 10 
enters the digits of the party being called, Which are col 
lected by the central of?ce 12. The call is then routed to 
central of?ce 16, Where it is determined that the called 
number is a forWardable disconnected number, and the 
7-digit number is assigned a OXX code Which is pre?xed to 
the collected digits, and routes the call to the DMS hub 18. 
The pre?x causes an AIN trigger to be sent from the DMS 
hub 18 With the called party number, including the pre?x, 
and the calling party number. The ISCP 20 then determines 
the correct NPA of the 7-digit dialed number by querying the 
NPA table 34. The ICC code and neW telephone number is 
then determined from the LION database 22 via a get data 
query. The LION database 22 returns the 10-digit telephone 
number of the neW telephone number 30 and an ICC code of 
74, indicating the ICC service type of calling party pays, as 
seen in Table 1. If the NPAN XX of the calling party is found 
in the CPN table 36, the calling party is determined to be a 
customer of the telephone company, and the ISCP 20 then 
queries the LIDB 24 to determine if the calling party 10 is 
a billable station. The query returns the service/equipment 
indicator. 

[0064] In the example shoWn in FIG. 4, the LIDB 24 
determines the calling party 10 is a number Which can be 
billed for call completion (due to the S/E table lookup). 
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Thus, the ISCP 20 plays a message Which includes the neW 
telephone number and asks the calling party Whether it 
Would like the call forWarded for a fee. If the calling party 
remains on the line throughout the message, the call is 
forWarded to the neW telephone number 30 and the calling 
party 10 is billed accordingly. Therefore, the ISCP 20 sends 
the neW telephone number to the sWitch, tells the sWitch to 
forWard the call, and sends appropriate automated message 
accounting (AMA) modules to the sWitch for the sWitch to 
perform billing in a knoWn manner. When the call is 
ansWered at the neW telephone number 30, the billing 
begins. 
[0065] The example shoWn in FIG. 5 is similar to the 
example shoWn in FIG. 4 except in FIG. 5, the results from 
the LIDB query indicate that the calling party 10 cannot be 
billed for call completion. Therefore, the call is routed to a 
standard intercept service and processed accordingly. 

[0066] In the example shoWn in FIG. 6, the LION query 
returns an ICC code With a value of 72 or 73 Which indicates 
that the service type is subscriber pays, as shoWn in Table 1. 
Therefore, no query to LIDB 24 is necessary. Thus, the 
announcement is immediately played and the call is for 
Warded to the neW telephone number 30. 

[0067] While the invention has been described With ref 
erence to several exemplary embodiments, it is understood 
that the Words Which have been used are Words of descrip 
tion and illustration, rather than Words of limitation. 
Changes may be made, Within the purvieW of the appended 
claims, as presently stated and as amended, Without depart 
ing from the scope and spirit of the invention in its aspects. 
Although the invention has been described With reference to 
particular means, materials and embodiments, the invention 
is not intended to be limited to the particulars disclosed; 
rather, the invention extends to all functionally equivalent 
structures, methods and uses, such as are Within the scope of 
the appended claims. 

[0068] For example, although the call forWarding system 
of the present invention has been described With reference to 
automatically forWarding the call to the neW telephone 
number 30, a dual tone multi-frequency (DTMF) system 
may be used in cases Where the customer With the discon 
nected number 14 has several locations. For example, a user 
may be prompted to enter one to forWard to a ?rst particular 
location, tWo to forWard to another location, etc. 

[0069] Alternatively, the call forWarding system may be 
limited to certain times of the day. For example, a business 
subscriber may elect to pay for call forWarding during 
normal business hours only. Thus, at times other than normal 
business hours, the LION query could indicate that the 
service is calling party pays and the calling party Will be 
prompted to see if the calling party Would like to pay for the 
call forWarding. 

What is claimed: 
1. A call forWarding system for an AIN telecommunica 

tions environment in Which a destination has changed from 
an old telephone number to a neW telephone number, and a 
calling party places a call attempting to contact the desti 
nation by dialing the old telephone number, the call for 
Warding system comprising: 

means for determining the neW telephone number; 
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means for determining Whether the destination has elected 
to pay for forwarding the call from the old telephone 
number to the neW telephone number, and for deter 
mining Whether an eligible calling party has elected to 
pay for forWarding the call from the old telephone 
number to the neW telephone number When the desti 
nation has not elected to pay for forWarding the call; 
and 

means for completing the call from the calling party to the 
neW telephone number When either the destination or 
the calling party has elected to pay for forWarding the 
call. 

2. The call forWarding system of claim 1, further com 
prising means for analyZing the old telephone number and 
launching an AIN trigger to an AIN platform When the old 
telephone number satis?es a predetermined criteria, the 
analyZing means comprising a ?rst central of?ce sWitching 
means and a hub central of?ce sWitching means, the ?rst 
central of?ce sWitching means receiving digits dialed by the 
calling party, pre?Xing a unique code to the received digits 
and subsequently forWarding the pre?Xed received digits to 
the hub central of?ce sWitching means, the unique code 
launching the AIN trigger. 

3. The call forWarding system of claim 2, in Which the 
AIN platform determines an NPA of the dialed number 
based upon a code identifying the ?rst central of?ce sWitch 
ing means and the unique code. 

4. The call forWarding system of claim 3, further com 
prising database means queried by using the received digits 
and the NPA to determine the neW telephone number and 
Whether the destination has elected to sponsor the call 
forWarding. 

5. The call forWarding system of claim 1, in Which the 
AIN platform further comprises means for determining 
Whether the calling party is eligible to pay for forWarding the 
call When the destination has not elected to pay for call 
forWarding. 

6. The call forWarding system of claim 5, in Which the 
means for determining Whether the calling party is eligible 
determines Whether the calling party is served by a same 
telephone company as a telephone company serving the old 
telephone number, the means for determining Whether the 
calling party is eligible indicating the calling party is eligible 
to pay for call forWarding When the same telephone com 
pany serves the calling party. 

7. The call forWarding system of claim 5, in Which the 
means for determining Whether the calling party is eligible 
determines a type of service/equipment utiliZed by the 
calling party and determines Whether the calling party’s 
service/equipment complies With eligibility requirements, 
thereby making the calling party eligible to pay for forWard 
ing the call, the means for determining Whether the calling 
party is eligible indicating the calling party’s eligibility 
When the service/equipment complies With the eligibility 
requirements. 

8. The call forWarding system of claim 1, further com 
prising ACU measurement means for measuring the usage of 
an SCP central processing unit. 

9. The call forWarding system of claim 1, in Which the call 
is not forWarded When neither the calling party nor desti 
nation has elected to pay for forWarding the call. 

10. A call forWarding system for an AIN telecommuni 
cations environment in Which a destination has changed 
from an old telephone number to a neW telephone number, 
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and a calling party places a call attempting to contact the 
destination by dialing the old telephone number, the call 
forWarding system comprising; 

a hub sWitching means; and 

an old address sWitching means With Which the calling 
party connects to upon dialing the old telephone num 
ber, the old address sWitching means, upon recogniZing 
that the calling party has called a telephone number that 
has been changed, pre?xes the old telephone number 
With a three digit code, and forWards the call, along 
With the pre?xed old telephone number, to the hub 
sWitching means, the hub sWitching means recogniZing 
the three digit code and initiating an AIN trigger to an 
AIN platform means that determines the neW telephone 
number and Whether the destination has elected to pay 
for forWarding the call to the neW telephone number, 
and determines Whether the calling party has elected to 
pay for forWarding the call to the neW telephone 
number When the destination has not elected to pay for 
forWarding the call; 

the AIN platform means completing the call to a neW 
telephone number sWitching means When either the 
destination or the calling party has elected to pay for 
forWarding the call. 

11. The call forWarding system of claim 10, in Which the 
call is not forWarded When neither the calling party nor 
destination has elected to pay for forWarding the call. 

12. A call forWarding method for an AIN telecommuni 
cations environment in Which a destination has changed 
from an old telephone number to a neW telephone number, 
and a calling party places a call attempting to contact the 
destination by dialing the old telephone number, the call 
forWarding method comprising the steps for: 

locating the neW telephone number; 

determining Whether the destination has elected to pay for 
forWarding the call from the old telephone number to 
the neW telephone number; 

determining Whether an eligible calling party has elected 
to pay for forWarding the call from the old telephone 
number to the neW telephone number When the desti 
nation has not elected to pay for forWarding the call; 
and 

completing the call from the calling party to the neW 
telephone number if either the destination or the calling 
party has elected to pay for forWarding the call. 

13. The call forWarding method of claim 12, further 
comprising the steps for: 

receiving digits dialed by the calling party at a ?rst central 
of?ce; 

pre?Xing a unique code to the received digits; 

forWarding the pre?Xed received digits to a hub central 
of?ce Where the unique code causes a AIN trigger to be 
launched to an AIN platform. 

14. The call forWarding method of claim 13, further 
comprising the step for determining an NPA of the dialed 
number based upon a code identifying the ?rst central of?ce, 
and the unique code. 

15. The call forWarding method of claim 14, further 
comprising the step for querying a database, With the 
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received digits and the NPA as keys, to determine the neW 
telephone number and Whether the destination has elected to 
sponsor the call forwarding. 

16. The call forwarding method of claim 12, further 
comprising the step for judging Whether the calling party is 
eligible to pay for forWarding the call When it is determined 
that the destination has not elected to pay for call forWard 
mg. 

17. The call forWarding method of claim 16, further 
comprising the steps for judging Whether the calling party is 
served by a same telephone company as a telephone com 
pany serving the old telephone number, and indicating the 
calling party is eligible to pay for call forWarding When the 
same telephone company serves the calling party. 

18. The call forWarding method of claim 16, further 
comprising the steps for: 

determining a type of service/equipment utiliZed by the 
calling party; 

determining Whether the calling party’s service/equip 
ment complies With eligibility requirements, thereby 
making the calling party eligible to pay for forWarding 
the call; and 

indicating the calling party’s eligibility if the service/ 
equipment complies With the eligibility requirements. 

19. The call forWarding method of claim 12, further 
comprising the step for measuring the usage of an SCP 
central processing unit. 

20. The call forWarding method of claim 12, further 
comprising the step for terminating the call When neither the 
calling party nor destination has elected to pay for forWard 
ing the call. 
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21. A call forWarding method for an AIN telecommuni 
cations environment in Which a destination has changed 
from an old telephone number to a neW telephone number, 
and a calling party places a call Which attempts to contact the 
destination by dialing the old telephone number, the call 
forWarding method comprising the steps for: 

connecting to an old address sWitch upon dialing the old 
telephone number; 

pre?Xing the old telephone number With a three digit 
code, and forWarding the call, along With the pre?xed 
old telephone number, to a hub sWitch upon recogniZ 
ing that the calling party has called a telephone number 
Which has been changed; 

recogniZing the three digit code at the hub sWitch and 
launching an AIN trigger; 

determining the neW telephone number and Whether the 
destination has elected to pay for forWarding the call to 
the neW telephone number; 

determining Whether the calling party has elected to pay 
for forWarding the call to the neW telephone number 
When the destination has not elected to pay for for 
Warding the call; and 

completing the call to a neW telephone number sWitch if 
either the destination or the calling party has elected to 
pay for forWarding the call. 


