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A system to interworking a call between a plurality of 
networks having different formats. The system has a GR-303 
system, an integrated services digital network system, a 
service platform, and an asynchronous transfer mode sys 
tem. The system has a signaling processor that is adapted to 
receive the call signaling and to process the call signaling to 
select a connection to one of the GR-303 system, the 
integrated services digital network system, the service plat 
form, or the asynchronous transfer mode system. The sig 
naling processor thereby selects the corresponding system 
on the connection. The signaling processor transports a 
control message identifying the selected connection. An 
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MESSAGE TYPE PARAMETERS INDEX INDEX INDEX 

ADDRESS COMPLETE BACKWARD CALL INDICATOR 
ACCESS TRANSPORT 
CAUSE INDICATOR 
OPTIONAL BACKWARD CALL 
INDICATORS 

ANSWER 
OPTIONAL "FE" INDICATOR 
ACCESS TRANSPORT 
BACKWARD CALL INDICATOR 

CALL PROGRESS EVENT INFORMATION 
BACKWARD CALL INDICATOR 
ACCESS TRANSPORT 
CAUSE INDICATOR 
OPTIONAL BACKWARD CALL INDICATOR 

CIRCUIT RESERWLTION NATURE OF CONNECTION INDICATOR 
N/A CIRCUIT RESERVATION ACK 

CONFUSION ' N/A 
CONTINUITY CONTINUITY INDICATOR 
EXIT OUTGOING TRUNK GROUP NUMBER 
INFORMATION ALL PARAMETERS 
INFORMATION REQUEST ALL PARAMETERS 
INITIAL ADDRESS NATURE OF CONNECTION INDICATOR 

FORWARD CALL INDICATOR 
CALLING PARTY'S CATEGORY 
USER SERVICE INFORMATION 
CALLED PARTY NUMBER 
ACCESS TRANSPORT 
CALLING PARTY NUMBER 
CARRIER IDENTIFICATION 
CARRIER SELECTION INFORMATION 
CHARGE NUMBER 
GENERIC ADDRESS 
ORIGINATING LINE INFORMATION 
ORIGINAL CALLED NUMBER 
REDIRECTING NUMBER 
SERVICE CODE 
TRANSIT NETWORK SELECTION 
HOP COUNTER 

PASS ALONG ALL PARAMETERS 
RELEASE CAUSE INDICATOR 

ACCESS TRANSPORT 
AUTOMATIC CONGESTION CONTROL 

RELEASE COMPLETE N/A 
RESUME 
SUSPEND 

SUSPEND/RESUME INDICATOR 
SUSPEND/RESUME INDICATOR 

FIG. 17 
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SYSTEM AND METHOD FOR INTERFACING A 
LOCAL COMMUNICATION DEVICE 

RELATED APPLICATIONS 

[0001] This patent application is a continuation of pending 
patent application Ser. No. 09/420,914, entitled “SYSTEM 
AND METHOD FOR INTERFACING A LOCAL COM 
MUNICATION DEVICE,” ?led on Oct. 20, 1999; Which is 
a continuation of patent application Ser. No. 08/754,354, 
entitled “SYSTEM AND METHOD FOR INTERFACING 
A LOCAL COMMUNICATION DEVICE,” ?led on Nov. 
22, 1996, now US. Pat. No. 6,002,689; and Which are both 
hereby incorporated by reference into this application. 

FEDERALLY SPONSORED RESEARCH OR 
DEVELOPMENT 

[0002] Not applicable 

MICROFICHE APPENDIX 

[0003] Not applicable 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0004] The present invention relates to the ?led of tele 
communication communications transport and processing. 

SUMMARY OF THE INVENTION 

[0005] The present invention comprises a system for pro 
viding an interface for a call betWeen an asynchronous 
transfer mode netWork and a local netWork. The call has user 
communications and call signaling. The system comprises a 
?rst communication device adapted to communicate the call 
in an asynchronous transfer mode format and a second 
communication device adapted to communicate the call in a 
time division multiplex format. The system further com 
prises an application adapted to process the call and an 
interface system. The interface system comprises a signaling 
processor and an interWorking unit. The signaling processor 
is adapted to receive the call signaling from the ?rst com 
munication device. The signaling processor processes the 
call signaling to select a ?rst connection to the application 
and transports a ?rst control message designating the 
selected ?rst connection. The interWorking unit is adapted to 
receive the user communications from the ?rst communica 
tion device and to receive the ?rst control message from the 
signaling processor. The interWorking unit interWorks the 
user communications betWeen the asynchronous transfer 
mode format and a format usable by the application and 
transports the user communications over the selected ?rst 
connection designated in the ?rst control message. 

[0006] The application processes the call and transports a 
second control message notifying the signaling processor 
that processing is complete. The signaling processor then 
receives the second control message and processes the 
second control message to select a second connection from 
the interWorking unit to the second communication device. 
The signaling processor transports a third control message 
designating the selected second connection. The interWork 
ing unit receives the processed user communications and the 
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third control message and interWorks the user communica 
tions to the selected second connection to the second com 
munication device. 

[0007] Still further, the present invention is a system for 
providing an interface for a call betWeen a broadband system 
and a GR-303 system. The call has user communications and 
call signaling. The system comprises a signaling processor 
adapted to process the call signaling to select a broadband 
connection for the call and to provide a control message that 
identi?es the selected broadband connection. The system 
has a converter adapted to receive the call signaling from the 
GR-303 system in a GR-303 format and to provide the call 
signaling to the signaling processor in a format processable 
by the signaling processor. The system further comprises an 
interWorking unit adapted to receive user communications in 
a GR-303 format from the GR-303 system and to receive the 
control message from the signaling processor. The inter 
Working unit converts the user communications betWeen the 
GR-303 format and a broadband format and transmits the 
user communications in the broadband format to the broad 
band system on the selected broadband connection identi?ed 
in the control message. The system also comprises a service 
platform in the broadband system adapted to receive the user 
communications and to process the user communications 
With a service application. 

[0008] Further yet, the present invention comprises a 
system for providing an interface for a call betWeen an 
asynchronous transfer mode system that is operable to 
handle the call and a GR-303 system that is operable to 
handle the call. The call has user communications and call 
signaling. The system comprises a service platform adapted 
to process the call With an interactive application. The 
system includes a signaling processor that is adapted to 
process call signaling from the GR-303 system and from the 
asynchronous transfer mode system. The signaling proces 
sor selects at least one of a connection to the asynchronous 
transfer mode system, the GR-303 system, and the service 
platform for the call. The signaling processor also provides 
a control message that identi?es the selected connection. In 
addition, the system comprises an interWorking unit that is 
adapted to receive the control message from the signaling 
processor and to receive the user communications. The 
interWorking unit interWorks the user communications 
betWeen the GR-303 system, the asynchronous transfer 
mode system, and the service platform on the selected 
connection identi?ed in the control message. 

[0009] The present invention is directed to a system for 
interWorking for a call betWeen an asynchronous transfer 
mode system and a GR-303 system. The call has call 
signaling and user communications. The system comprises a 
service platform adapted to process the call With an inter 
active application. The system further comprises a converter 
adapted to exchange the call signaling With the GR-303 
system and to interWork call signaling betWeen a GR-303 
format and a signaling system #7 format. The system 
includes a signaling processor and an interWorking unit. The 
signaling processor is adapted to receive call signaling in a 
signaling system #7 format from the asynchronous transfer 
mode system and from the converter. The signaling proces 
sor processes the call signaling in the signaling system #7 
format to select at least one of a connection to the GR-303 
system, the asynchronous transfer mode system, and the 
service platform for the call. The signaling processor pro 



US 2004/0208198 A1 

vides a control message that identi?es the selected connec 
tion. The interWorking unit adapted to receive the control 
message from the signaling processor and to interWork the 
user communications betWeen the GR-303 system, the asyn 
chronous transfer mode system, and the service platform 
using the selected connection identi?ed in the control mes 
sage. 

[0010] In another aspect, the present invention is directed 
to a system for providing an interface for a call betWeen an 
asynchronous transfer mode system and a GR-303 system. 
The call has user communications and call signaling. The 
system comprises a service platform adapted to process the 
call With an interactive application, a signaling processor, 
and an interWorking unit. The signaling processor is adapted 
to eXchange call signaling With the asynchronous transfer 
mode system. The signaling processor processes call sig 
naling from GR-303 system and from the asynchronous 
transfer mode system to select at least one of a connection 
for the call to the GR-303 system, the asynchronous transfer 
mode system, and the service platform. The signaling pro 
cessor provides a control message that identi?es the selected 
connection. The interWorking unit is adapted to eXchange 
the call signaling betWeen the GR-303 system and the 
signaling processor. The interWorking unit receives the 
control message from the signaling processor and interWorks 
user communications betWeen the GR-303 system, the asyn 
chronous transfer mode system, and the service platform on 
the selected connection identi?ed in the control message. 

[0011] In still another aspect, the present invention is 
directed to a system for providing an interface for a call 
betWeen a broadband system and a integrated services 
digital netWork system. The call has user communications 
and call signaling. The system comprises a signaling pro 
cessor adapted to process the call signaling to select a 
broadband connection for the call and to provide a control 
message that identi?es the selected broadband connection. 
The system has a converter adapted to receive the call 
signaling from the integrated services digital netWork sys 
tem in a integrated services digital netWork format and to 
provide the call signaling to the signaling processor in a 
format processable by the signaling processor. The system 
further comprises an interWorking unit adapted to receive 
user communications in a integrated services digital netWork 
format from the integrated services digital netWork system 
and to receive the control message from the signaling 
processor. The interWorking unit converts the user commu 
nications betWeen the integrated services digital netWork 
format and a broadband format and transmits the user 
communications in the broadband format to the broadband 
system on the selected broadband connection identi?ed in 
the control message. The system also comprises a service 
platform in the broadband system adapted to receive the user 
communications and to process the user communications 
With a service application. 

[0012] In yet another aspect, the present invention is 
directed to a system for providing an interface for a call 
betWeen an asynchronous transfer mode system that is 
operable to handle the call and a integrated services digital 
netWork system that is operable to handle the call. The call 
has user communications and call signaling. The system 
comprises a service platform adapted to process the call With 
an interactive application. The system includes a signaling 
processor that is adapted to process call signaling from the 

Oct. 21, 2004 

integrated services digital netWork system and from the 
asynchronous transfer mode system. The signaling proces 
sor selects at least one of a connection to the asynchronous 
transfer mode system, the integrated services digital netWork 
system, and the service platform for the call. The signaling 
processor also provides a control message that identi?es the 
selected connection; In addition, the system comprises an 
interWorking unit that is adapted to receive the control 
message from the signaling processor and to receive the user 
communications. The interWorking unit interWorks the user 
communications betWeen the integrated services digital net 
Work system, the asynchronous transfer mode system, and 
the service platform on the selected connection identi?ed in 
the control message. 

[0013] Further still, the present invention is directed to a 
system for interWorking for a call betWeen an asynchronous 
transfer mode system and a integrated services digital net 
Work system. The call has call signaling and user commu 
nications. The system comprises a service platform adapted 
to process the call With an interactive application. The 
system further comprises a converter adapted to exchange 
the call signaling With the integrated services digital netWork 
system and to interWork call signaling betWeen a integrated 
services digital netWork format and a signaling system #7 
format. The system includes a signaling processor and an 
interWorking unit. The signaling processor is adapted to 
receive call signaling in a signaling system #7 format from 
the asynchronous transfer mode system and from the con 
verter. The signaling processor processes the call signaling 
in the signaling system #7 format to select at least one of a 
connection to the integrated services digital netWork system, 
the asynchronous transfer mode system, and the service 
platform for the call. The signaling processor provides a 
control message that identi?es the selected connection. The 
interWorking unit adapted to receive the control message 
from the signaling processor and to interWork the user 
communications betWeen the integrated services digital net 
Work system, the asynchronous transfer mode system, and 
the service platform using the selected connection identi?ed 
in the control message. 

[0014] In another aspect, the present invention is directed 
to a system for providing an interface for a call betWeen an 
asynchronous transfer mode system and a integrated ser 
vices digital netWork system. The call has user communi 
cations and call signaling. The system comprises a service 
platform adapted to process the call With an interactive 
application, a signaling processor, and an interWorking unit. 
The signaling processor is adapted to eXchange call signal 
ing With the asynchronous transfer mode system. The sig 
naling processor processes call signaling from integrated 
services digital netWork system and from the asynchronous 
transfer mode system to select at least one of a connection 
for the call to the integrated services digital netWork system, 
the asynchronous transfer mode system, and the service 
platform. The signaling processor provides a control mes 
sage that identi?es the selected connection. The interWork 
ing unit is adapted to eXchange the call signaling betWeen 
the integrated services digital netWork system and the sig 
naling processor. The interWorking unit receives the control 
message from the signaling processor and interWorks user 
communications betWeen the integrated services digital net 
Work system, the asynchronous transfer mode system, and 
the service platform on the selected connection identi?ed in 
the control message. 
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[0015] In another aspect, the present invention comprises 
a system for providing a tandem connection for a call. The 
call has call signaling and user communications. The system 
comprises a ?rst communication device adapted to transport 
the call as traf?c in a GR-303 format and a second commu 
nication device adapted to receive the call. The system has 
a ?rst interWorking unit adapted to receive the traffic for the 
call from the ?rst communication device over a ?rst con 
nection. The ?rst interWorking unit converts the traffic from 
the GR-303 format to asynchronous transfer mode cells that 
identify a selected second connection identi?ed in a ?rst 
control message, and transports the asynchronous transfer 
mode cells. Also included is a cross connect that is adapted 
to receive the asynchronous transfer mode cells from the 
?rst interWorking unit and to route the asynchronous transfer 
mode cells based on the selected second connection identi 
?ed in the asynchronous transfer mode cells. 

[0016] A second interWorking unit is included in the 
system and is adapted to receive the asynchronous transfer 
mode cells from the cross connect over the selected virtual 
connection. The second interWorking unit converts the asyn 
chronous transfer mode cells into a into traf?c having a 
format receivable by the second communication device and 
transports the traf?c over a selected third connection to the 
second communication device identi?ed in a second control 
message. 

[0017] The system further comprises a third communica 
tion device and a signaling processor. The third communi 
cation device is adapted to receive the asynchronous transfer 
mode cells from the cross connect over the selected second 
connection. The signaling processor is linked to the ?rst 
communication device, the second communication device, 
the-third communication device, ?rst interWorking unit, and 
the second interWorking unit. 

[0018] The signaling processor is adapted to receive and 
process the call signaling from the ?rst communication 
device to select the second connection and, if the selected 
second connection connects cross connect and the second 
interWorking unit, to select the third connection. The sig 
naling processor provides the ?rst control message for the 
call to the ?rst interWorking unit and provides the second 
control message for the call to one of the second interWork 
ing unit and the third communication device. 

[0019] The ?rst control message identi?es the ?rst con 
nection and the selected second connection. The second 
control message identi?es the selected second connection 
and the third connection. The ?rst connection, the selected 
second connection, and the selected third connection form a 
tandem connection. 

[0020] In still another aspect, the present invention com 
prises a system for providing a tandem connection for a call. 
The call has call signaling and user communications. The 
system comprises a ?rst communication device adapted to 
transport the call as traf?c in a integrated services digital 
netWork format and a second communication device adapted 
to receive the call. The system has a ?rst interWorking unit 
adapted to receive the traf?c for the call from the ?rst 
communication device over a ?rst connection. The ?rst 
interWorking unit converts the traf?c from the integrated 
services digital netWork format to asynchronous transfer 
mode cells that identify a selected second connection iden 
ti?ed in a ?rst control message, and transports the asynchro 
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nous transfer mode cells. Also included is a cross connect 

that is adapted to receive the asynchronous transfer mode 
cells from the ?rst interWorking unit and to route the 
asynchronous transfer mode cells based on the selected 
second connection identi?ed in the asynchronous transfer 
mode cells. 

[0021] A second interWorking unit is included in the 
system and is adapted to receive the asynchronous transfer 
mode cells from the cross connect over the selected virtual 
connection. The second interWorking unit converts the asyn 
chronous transfer mode cells into a into traf?c having a 
format receivable by the second communication device and 
transports the traf?c over a selected third connection to the 
second communication device identi?ed in a second control 

message. 

[0022] The system further comprises a third communica 
tion device and a signaling processor. The third communi 
cation device is adapted to receive the asynchronous transfer 
mode cells from the cross connect over the selected second 
connection. The signaling processor is linked to the ?rst 
communication device, the second communication device, 
the third communication device, ?rst interWorking unit, and 
the second interWorking unit. 

[0023] The signaling processor is adapted to receive and 
process the call signaling from the ?rst communication 
device to select the second connection and, if the selected 
second connection connects cross connect and the second 
interWorking unit, to select the third connection. The sig 
naling processor provides the ?rst control message for the 
call to the ?rst interWorking unit and provides the second 
control message for the call to one of the second interWork 
ing unit and the third communication device. 

[0024] The ?rst control message identi?es the ?rst con 
nection and the selected second connection. The second 
control message identi?es the selected second connection 
and the third connection. The ?rst connection, the selected 
second connection, and the selected third connection form a 
tandem connection. 

[0025] The present invention also comprises an interWork 
ing unit for facilitating a call. The interWorking unit com 
prises a control interface adapted to receive a control mes 
sage for the call that identi?es one of an integrated services 
digital netWork connection, a GR-303 connection, and a 
digital service level connection and an asynchronous trans 
fer mode virtual connection selected for the call by a 
signaling processor. The interWorking unit further comprises 
an asynchronous transfer mode adaptation layer element 
adapted to interWork the one of the integrated services 
digital netWork connection, the GR-303 connection, and the 
digital service level connection and the selected asynchro 
nous transfer mode connection identi?ed in the control 
message for the call. The interWorking unit further com 
prises a cross-connect element adapted to receive the one of 
the integrated services digital netWork connection, the 
GR-303 connection, and the digital service level connection 
and to cross-connect the one of the integrated services 
digital netWork connection, the GR-303 connection, and the 
digital service level connection to the asynchronous transfer 
mode adaptation layer element. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 is a block diagram of an interface system 
interfacing With a local network and With an asynchronous 
transfer mode netWork. 

[0027] FIG. 2 is a block diagram shoWing the components 
of the interface system of FIG. 1. 

[0028] FIG. 3 is a block diagram of an interface system 
for communicating With applications betWeen local commu 
nication devices and high speed asynchronous transfer mode 
devices in a local services architecture. 

[0029] FIG. 4 is a block diagram of a service platform 
system With an extended asynchronous transfer mode sys 
tem. 

[0030] FIG. 5 is a functional diagram of an asynchronous 
transfer mode interWorking multiplexer for use With a syn 
chronous optical netWork system. 

[0031] FIG. 6 is a functional diagram of an asynchronous 
transfer mode interWorking multiplexer for use With a syn 
chronous digital hierarchy system. 

[0032] FIG. 7 is a block diagram of a signaling processor 
constructed in accordance With the present system. 

[0033] FIG. 8 is a block diagram of a data structure having 
tables that are used in the signaling processor of FIG. 7. 

[0034] FIG. 9 is a block diagram of additional tables that 
are used in the signaling processor of FIG. 8. 

[0035] FIG. 10 is a table diagram of a trunk circuit table 
used in the signaling processor of FIG. 9. 

[0036] FIG. 11 is a table diagram of a trunk group table 
used in the signaling processor of FIG. 9. 

[0037] FIG. 12 is a table diagram of an exception circuit 
table used in the signaling processor of FIG. 9. 

[0038] FIG. 13 is a table diagram of an automated number 
index table used in the signaling processor of FIG. 9. 

[0039] FIG. 14 is a table diagram of a called number table 
used in the signaling processor of FIG. 9. 

[0040] FIG. 15 is a table diagram of a routing table used 
in the signaling processor of FIG. 9. 

[0041] FIG. 16 is a table diagram of a treatment table used 
in the signaling processor of FIG. 9. 

[0042] FIG. 17 is a table diagram of a message table used 
in the signaling processor of FIG. 9. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0043] Telecommunication systems have a number of 
communication devices in local exchange and interexchange 
environments that interact to provide call services to cus 
tomers. For some calls, traditional services are sufficient to 
process, route, or connect the call to a designated connec 
tion. HoWever, some calls require intelligent netWork (IN) 
services and resources to process, route, or connect the call 
to the correct connection. 

[0044] Each call has call signaling and user communica 
tions. The user communications contain the caller’s infor 
mation, such as a voice communication or data communi 
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cation, and they are communicated over a connection. Call 
signaling contains information that facilitates call process 
ing, and it is communicated over a link. Call signaling, for 
example, contains information describing the called number 
and the calling number. Examples of call signaling are 
standardiZed signaling, such as signaling system #7 (SS7), 
C7, integrated services digital netWork (ISDN), and digital 
private netWork signaling system (DPNSS), Which are based 
on ITU recommendation Q.933. 

[0045] A call can be transmitted from a communication 
device. A communication device can be, for example, cus 
tomer premises equipment (CPE), a service platform, a 
sWitch, or any other device capable of initiating, handling, or 
terminating a call. Customer premises equipment can be, for 
example, a telephone, a computer, a facsimile machine, or a 
private branch exchange. A service platform can be, for 
example, a service platform or any other enhanced platform 
that is capable of processing calls. 

[0046] Communications devices in both traditional and 
intelligent systems can use a variety of protocols and meth 
ods to achieve a connection for a call or to complete call 
processing. For example, CPE can be connected to a sWitch 
using a time division multiplex (TDM) format, such as super 
frame (SF) or extended superframe The ESF con 
nection alloWs multiple devices at the customer site to 
access the local sWitch and obtain telecommunication ser 
vices. 

[0047] Also, communication devices, such as telephones, 
are likely connected to a remote digital terminal, and the 
connection typically carries analog signals over tWisted pair 
Wires. The remote digital terminals provide a digital inter 
face betWeen the telephones and a local sWitch by convert 
ing the analog signals from the telephones into a multiplexed 
digital signal to be transferred to the local sWitch. Acommon 
standard for the connection betWeen the remote digital 
terminal and the local sWitch is provided in Bellcore Ref 
erence GR-TSY-000303 (GR-303). 

[0048] In addition, communications devices use broad 
band protocols, such as broadband-integrated services digi 
tal netWork (B-ISDN). Broadband systems provide greater 
bandWidth than narroWband systems for calls, in addition to 
providing digital processing of the calls, error checking, and 
correction. B-ISDN provides a communication device With 
a digital connection to a local sWitch or other device. The 
B-ISDN loop provides more bandWidth and control than a 
convention local loop. Digital personal netWork signaling 
system (DPNSS), the European equivalent of B-ISDN, and 
other broadband protocols, can also be used. 

[0049] Moreover, other communication devices use cir 
cuit-based connections for calls. For example, digital signal 
(DS) level communications, such as digital signal level 3 
(DS3), digital signal level one (DS1), and digital signal level 
Zero (DSO) are conventional circuit-based connections. 
European level four (E4), European level three (E3), Euro 
pean level one (E1), European level Zero (E0), and other 
European equivalent circuit-based connections, also are 
used. 

[0050] High speed electrical/optical transmission proto 
cols also are used by communications devices for sWitching 
and signaling. The synchronous optical netWork (SONET) 
protocol, Which is used primarily in North America, and the 
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synchronous digital hierarchy (SDH) protocol, Which is used 
primarily in Europe, are examples of high speed electrical/ 
optical protocols. The SONET and SDH protocols describe 
the physical media and transmission protocols through 
Which the communications take place. 

[0051] SONET includes optical transmission of optical 
carrier (OC) signals and electrical transmission of synchro 
nous transport signals (STSs). SONET signals transmit at a 
base rate of 51.84 Mega-bits per second (Mbps) for optical 
carrier level one (OC-1) and synchronous transport signal 
level one (STS-1). Also transmitted are multiples thereof, 
such as an STS level three (STS-3) and an OC level three 
(OC-3) at rates of 155.52 Mbps and an STS level tWelve 
(STS-12) and an OC level 12 (OC-12) at rates of 622.08 
Mbps, and fractions thereof, such as a virtual tributary group 
(VTG) at a rate of 6.912 Mbps. 

[0052] SDH includes transmission of optical synchronous 
transport module (STM O) signals and electrical synchro 
nous transport module (STM E) signals. SDH signals trans 
mit at a base rate of 155.52 Mbps for synchronous transport 
module level one electrical and optical (STM-1 E/O). Also 
transmitted are multiples thereof, such as an STM level four 
electrical/optical (STM-4 E/O) at rates of 622.08 Mbps, and 
fractions thereof, such as a tributary unit group (TUG) at a 
rate of 6.912 Mbps. 

[0053] Asynchronous transfer mode (ATM) is one tech 
nology that is being used in conjunction With SONET and 
SDH to provide broadband call sWitching and call transport 
for telecommunication services. ATM is a protocol that 
describes communication of user communications in ATM 
cells. Because the protocol uses cells, calls can be trans 
ported on demand for connection-oriented traffic, connec 
tionless-oriented traf?c, constant-bit traf?c, variable-bit traf 
?c including bursty traf?c, and betWeen equipment that 
either requires timing or does not require timing. 

[0054] ATM systems handle calls over sWitched virtual 
paths (SVPs) and sWitched virtual circuits (SVCs). The 
virtual nature of ATM alloWs multiple communication 
devices to use a physical communication line at different 
times. This type of virtual connection more ef?ciently uses 
bandWidth, and thereby provides more cost efficient trans 
port for customer calls, than permanent virtual circuits 
(PVCs) or other dedicated circuits. 

[0055] The ATM system is able to connect a caller from an 
origination point to a destination point by selecting a con 
nection from the origination point to the destination point. 
The connection contains a virtual path (VP) and a virtual 
channel (VC). A VC is a logical unidirectional connection 
betWeen tWo end points for the transfer of ATM cells. A VP 
is a logical combination of VCs. The ATM system desig 
nates the selected connection by specifying a virtual path 
identi?er (VPI) that identi?es the selected VP and a virtual 
channel identi?er (VCI) that identi?es the selected VC 
Within the selected VP. Because ATM connections are uni 
directional, bi-directional communications in an ATM sys 
tem usually require companion VPIs/VCIs. 

[0056] Intelligent netWork resources that provide call rout 
ing, call connecting services, and call processing for various 
protocols, such as those described above, can be located in 
various exchanges. Because resources are allocated at dif 
ferent exchanges, rarely used or expensive resources may be 
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unavailable to many calls, While inexpensive or often used 
resources may be overused. It Will be appreciated that the 
communication devices of the local exchange netWorks can 
be used more effectively and ef?ciently, and call routing and 
call processing can be completed more effectively and 
ef?ciently, if a system Was developed that can interact With 
the various protocols in a telecommunication netWork and 
concentrate resources. 

[0057] Therefore, there is a need for a system that con 
centrates access to system resources for traditional and 
intelligent services from multiple local exchanges so that 
calls can be connected through communication devices that 
have different resource needs or different protocol require 
ments. There is a need for a system that can pull the elements 
of a local exchange together so that expensive resources are 
as equally accessible as inexpensive resources for a call. The 
present system ?lls this need. 

The Embodiments of FIGS. 1-4 

[0058] The system of the present invention pulls resources 
of a local exchange environment together so that the 
resources are readily accessible for all call connections. The 
system concentrates the communication devices and 
resources by moving calls across ATM connections. In this 
manner, expensive services and resources are as accessible 
to calls as inexpensive services and resources. 

[0059] In addition, the system ties into resources having 
telephony applications as Well as non-telephony applica 
tions. The system accomplishes, for example, voice and data 
integration and call processing in telephony applications, in 
addition to such services as internet services for non 
telephony applications. 

[0060] FIG. 1 illustrates a local services architecture 
(LSA) system in accordance With the present invention. The 
LSA system 102 has a local netWork 104, an ATM netWork 
106, an application 108, and an interface system 110. The 
interface system 110 is linked to the local netWork 104 by a 
link 112, to the ATM netWork 106 by a link 114, and to the 
application 108 by a link 116. The interface system 110 is 
connected to the local netWork 104 by a connection 118, to 
the ATM netWork 106 by a connection 120, and to the 
application 108 by a connection 122. 

[0061] Links are used to transport call signaling and 
control messages. The term “link” as used herein means a 
transmission media used to carry call signaling and control 
messages. For example, a link Would carry call signaling or 
a device control message containing device instructions and 
data. A link can carry, for example, out-of-band signaling 
such as SS7, C7, ISDN, B-ISDN, GR-303, local area net 
Work (LAN), or data bus call signaling. A link can be, for 
example, an AAL5 data link, UDP/IP, ethernet, or DSO over 
T1. In addition, a link, as shoWn in the ?gures, can represent 
a single physical link or multiple links, such as one link or 
a combination of links of ISDN, SS7, TCP/IP, or some other 
data link. The term “control message” as used herein means 
a control or signaling message, a control or signaling 
instruction, a control or signaling signal, or signaling 
instructions, Whether proprietary or standardiZed, that con 
vey information from one point to another. 

[0062] Connections are used to transport user communi 
cations and other device information betWeen the elements 
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and devices of the LSA system 102. The term “connection” 
as used herein means the transmission media used to carry 
user communications betWeen communication devices or 
betWeen the elements of the LSA system 102. For example, 
a connection could carry a user’s voice, computer data, or 
other communication device data. A connection can be 
associated With either in-band communications or out-of 
band communications. 

[0063] The local netWork 104 has one or more commu 

nication devices (not shoWn) that originate, terminate, or 
handle a call. The call can have various protocols, such as 
the protocols discussed above. 

[0064] The ATM netWork 106 is a high-speed transfer 
netWork. The ATM netWork 106 can transport calls over a 
connection to other local netWorks, to interexchange net 
Works, or to other ATM netWorks. In addition, the ATM 
netWork 106 is adapted to transport calls to ATM commu 
nication devices (not shoWn) that originate, terminate, or 
handle a call. 

[0065] The application 108 processes calls or converts 
transmission protocols so that calls can be transferred to 
another local netWork, to another ATM netWork, or to an 
interexchange netWork. In some instances, a local netWork is 
connected directly to the application 108. In such a case, the 
application 108 interWorks the call from one protocol to 
another and transports the call to the local netWork. In other 
cases, the application 108 is a service platform or service 
application that processes the call. Such processing occurs, 
for example, for class service processing such as call for 
Warding, caller identi?cation, or voice recognition process 
mg. 

[0066] The interface system 110 interWorks calls betWeen 
the ATM netWork 106, the local netWork 104, and the 
application 108. The interface system 110 interWorks calls, 
including call signaling and user communications, dynami 
cally on a call-by-call basis in TDM-ATM netWorks, ATM 
ATM netWorks, and TDM-TDM netWorks. 

[0067] InterWorking is a process of converting one proto 
col to another. For example, ISDN signaling can be inter 
Worked With SS7 signaling by converting ISDN signaling to 
analogous SS7 signaling and by converting SS7 signaling to 
analogous ISDN signaling. InterWorking is also completed 
on user communications. For example, user communica 
tions can be interWorked betWeen ATM cells having an 
identi?ed VPI/V CI and DSO connections in the TDM for 
mat. 

[0068] The interface system 110 can interWork call sig 
naling betWeen the SS7 format and the GR-303 format, 
betWeen the SS7 format and the ISDN format, and betWeen 
the GR-303 format and the ISDN format. In addition, the 
interface system 110 can user communications betWeen the 
GR-303 format and the ATM format, betWeen the ISDN 
format and the ATM format, and betWeen the GR-303 format 
and the ISDN format. Moreover, the interface system 110 
can convert the call betWeen an optical format and an 
electrical format. 

[0069] The interface system 110 controls call routing, call 
processing, and call transport. The interface system 110 
determines the processing or transport needs of a call, and it 
provides routing instructions or processing instructions to 
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the communication devices in the ATM netWork 106, the 
local netWork 104, and the application 108. 

[0070] The interface system 110 operates to accept call 
signaling and user communications from either the ATM 
netWork 106 or the local netWork 104. The interface system 
110 processes the call signaling to determine the routing and 
processing requirements of the call. Based upon the pro 
cessed call signaling, the interface system 110 selects a 
connection to the required netWork 106 or 104 for connec 
tion of the call or to the required application 108 for 
processing. The interface system 110 then interWorks the 
user communications to the selected connection. 

[0071] The interface system 110 can be con?gured to be a 
tandem interface to implement a tandem function. Atandem 
con?guration alloWs the interface system 110 to concentrate 
telecommunication traf?c betWeen netWorks, sWitches, and 
communication devices. The tandem con?guration alloWs 
any one netWork to connect a call to any other netWork 
Without having a direct connection betWeen each netWork 
and communication device. Thus, each netWork and com 
munication device are connected to each other through the 
interface system 110. 

[0072] FIG. 2 illustrates an expanded vieW of the interface 
system 110. The interface system 110 includes a signaling 
processor 202 and an interWorking unit 204 linked by a link 
206. The interface system 110 communicates With a local 
communication device 208 in the local netWork 104 through 
its respective link 112 and connection 118, and to an ATM 
communication device 210 in the ATM netWork 106 through 
its respective link 114 and connection 120. (See FIG. 1.) 

[0073] The signaling processor 202 is a signaling platform 
that can receive and process signaling. Based on the pro 
cessed signaling, the signaling processor 202 selects pro 
cessing options for the user communications and generates 
and transmits control messages that identify the communi 
cation device, processing option, service, or resource that is 
to be used. The signaling processor 202 also selects virtual 
connections and circuit-based connections for call routing 
and generates and transports control messages that identify 
the selected connection. The signaling processor 202 can 
process various forms of signaling, including ISDN, SS7, 
and C7. Apreferred signaling processor is discussed beloW. 

[0074] The interWorking unit 204 interWorks traf?c 
betWeen various protocols. Preferably, the interWorking unit 
204 interWorks betWeen ATM traf?c and non-ATM traf?c. 
The interWorking unit 204 operates in accordance With 
control messages received from the signaling processor 202 
over the link 206. These control messages are typically 
provided on a call-by-call basis and identify an assignment 
betWeen a DSO and a VPI/V CI for Which user communica 
tions are interWorked. In some cases, the interWorking unit 
204 is con?gured to implement digital signal processing as 
instructed in the control messages from the signaling pro 
cessor 202. Examples of digital signal processing include 
echo cancellation, continuity testing, and call trigger detec 
tion. 

[0075] The local communication device 208 is any com 
munication device that operates in the local netWork 104 
(FIG. 1). The local communication device 208 can be, for 
example, CPE, a service platform, a sWitch, or any other 
device capable of initiating, handling, or terminating a call. 
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Customer premises equipment can be, for example, a tele 
phone, a computer, a facsimile machine, or a private branch 
exchange. A service platform can be, for example, a service 
platform or any other enhanced platform that is capable of 
processing calls. 

[0076] The ATM communication device 210 is any com 
munication device that operates in the ATM netWork 106 
(FIG. 1). The ATM communication device 210 can be, for 
example, CPE, a service platform, a sWitch, or any other 
device capable of initiating, handling, or terminating a call 
having ATM cells. 

[0077] The system of FIG. 2 operates as folloWs. The 
local communication device 208 can initiate a call in, for 
example, a TDM format over a D50. The call signaling is 
transmitted to the signaling processor 202 over the link 112 
therebetWeen, and the user communications are transmitted 
to the interWorking unit 204 over the connection 118 ther 
ebetWeen. 

[0078] The signaling processor 202 processes the call 
signaling and determines the routing and processing require 
ments for the call. In the present example, ?rst, the signaling 
processor 202 determines that the call requires processing in 
the application 108. Such a case can occur, for example, if 
voice recognition services are required or if some other 
service from a service platform is required. Alternately, the 
application 108 can act as a protocol converter. 

[0079] The signaling processor 202 sends a control mes 
sage to the interWorking unit 204 identifying the selected 
connection 122 to the application. At the same time, the 
signaling processor 202 transmits a control message to the 
application 108 over the link 116 identifying the selected 
processing option With Which the application 108 Will pro 
cess the user communications. 

[0080] The interWorking unit 204 receives the user com 
munications over the connection 118. In addition, the inter 
Working unit 204 receives the control message from the 
signaling processor 202 over the link 206. The interWorking 
unit 204 makes the selected connection 122 so that the user 
communications are transported to the application 108. The 
interWorking unit 204 completes any format conversion that 
is required. In the present example, the application 108 
receives the user communications in the TDM format, so no 
conversion is required. 

[0081] After the application 108 completes the call pro 
cessing, it transfers a control message to the signaling 
processor 202. The control message from the application 
108 noti?es the signaling processor that service is complete 
and contains any information that the signaling processor 
204 requires to complete call routing or to control further 
call processing. 

[0082] The signaling processor 202 determines that the 
call is to be connected to the ATM communication device 
210. The signaling processor 202 sends a control message to 
the interWorking unit 204 identifying the selected connec 
tion 120 to the ATM communication device 210. In addition, 
the signaling processor 202 noti?es the ATM communica 
tion device 210 over the link 114 that user communications 
are being transported to the ATM communication device. 

[0083] The interWorking unit 204 receives the control 
message from the signaling processor identifying the 
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selected connection 120. The interWorking unit 204 then 
converts the user communications that are being received on 
the DS0 connection 118 to ATM cells that identify the 
selected connection 120 to the ATM communication device 
210. The ATM cells are then transported to the ATM 
communication device 210 over the selected connection 
120. 

[0084] It Will be appreciated that the description of the 
operation of the system of FIG. 2 incorporates a service 
platform as the application 108 and TDM communications 
over a D50 from the local communication device 208. 
HoWever, it Will be appreciated that the local communica 
tion device 208 can transmit user communications in an ESF 
or SF format, other TDM formats over DS level transmis 
sion lines or over SONET or SDH, an ISDN format, or a 

GR-303 format, to name some examples. Moreover, the 
application 108 can be a converter that can interWork 
betWeen signaling formats, a converter that can interWork 
betWeen user communication formats, or any service appli 
cation. 

[0085] In addition, for some calls, the application 106 Will 
not be required. The interface system 110 then Will make the 
connection initially to the ATM communication device 210. 

[0086] FIG. 3 illustrates many components of the LSA 
system 102 as they interact. The LSA system 102 has a ?rst 
and second netWork cloud that represents one or more 
communication devices 302 and 304. The LSA system 102 
has a signaling processor 202 and an interWorking unit 204 
that are similar to the signaling processor and interWorking 
unit described above. The system has a second interWorking 
unit 306 and a third interWorking unit 308 that are equivalent 
to the interWorking unit 204. 

[0087] A ?rst service platform 310 and a second service 
platform 312 provide application services for calls in the 
LSA system 102; A converter 314 converts betWeen signal 
ing formats. An ATM cross connect 316 routes calls on 
provisioned connections. A gateWay 318 is included to 
change ATM cell headers to identify selected connections to 
the ATM netWork 320. 

[0088] The signaling processor 202 is linked to the inter 
Working unit 204 by a link 206A. The link can be an SS7 
link, a D50, UDP/IP, TCP/IP over ethernet, or a bus arrange 
ment using a conventional bus protocol. 

[0089] The signaling processor 202 is linked to the com 
munication devices by a link 322 and 324, to the service 
platform 310 through a link 326, and to the converter 314 
through a link 328. The converter 314 also in linked to the 
interWorking unit 204 and to the signaling processor 202 
through a link 206A. The signaling processor 202 also is 
linked through a link 330 to the gateWay 318, to the 
interWorking units 306 and 308, and to the service platform 
312. Although the link 330 is illustrated as a local area 
netWork (LAN) link, it Will be appreciated that the link 330 
can be separate transmission media having separate proto 
cols. 

[0090] The communication devices 302 communicate to 
the interWorking unit 204 using various protocols. The 
communication devices 302 can transmit a call using ESF/ 
SF over an ESF/SF connection 332. The ESF/SF format 
Would be converted at an ISDN interWorking (IW) unit 334 
to an ISDN format. Because ISDN has both bearer channels 
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(B) to transport user communications and a signaling chan 
nel (D) to transport signaling, a connection 336 communi 
cates the user communications from the ISDN IW unit 334 
to the interWorking unit 204, and a link 338 communicates 
the signaling. 

[0091] In addition, the communication devices 302 can 
transport GR-303 signaling over a link 340 and GR-303 user 
communications over a connection 342. Alternately, the 
communication devices 302 can transport ISDN signaling 
over a link 344 and ISDN user communications over a 

connection 346. In addition, the communication devices 302 
can transport high speed communications over a DS3 con 
nection 348 or over a SONET OC-3 connection 350. It Will 
be appreciated that the DS3 connection 348 can be a higher 
or loWer speed connection, and that it can be a European 
equivalent connection. In addition, it Will be appreciated that 
the OC-3 connection 350 can be a higher or loWer speed 
optical or electrical connection, and that it can be a European 
equivalent SDH connection. 

[0092] A respective link 352 and connection 354 connect 
the interWorking unit 306 and the communication devices 
304. Although the same number of links and connections 
exist betWeen the interWorking unit 306 and the communi 
cation devices 304 as betWeen the interWorking unit 204 and 
the communication devices 302, only one each are shoWn 
for clarity. In addition, a link 356 exists betWeen the inter 
Working unit 204 and the converter 314. 

[0093] A connection 358 connects the interWorking unit 
204 and the ATM cross connect 316. In addition connections 
360, 362, 364, and 366 connect the ATM cross connect 316 
With the interWorking unit 306, the interWorking unit 308, 
the gateWay 318, and the ATM netWork 320. Also, a con 
nection 368 connects the interWorking unit 204 With the 
service platform 310, a connection 370 connects the inter 
Working unit 308 With the service platform 312, and a 
connection 372 connects the gateWay 318 With the ATM 
netWork 320. 

[0094] The signaling processor 202 is operational to pro 
cess signaling. The signaling processor 202 Will typically 
process an SS7 initial address message (IAM) for call set-up. 
The signaling information is processed by signaling proces 
sor 202 in order to select a particular connection for a 
particular call or to select a particular processing option for 
a particular call. This connection might be a DSO or a 
VPI/VCI. The signaling processor 202 sends control mes 
sages to the interWorking unit 204 identifying the selected 
connections. In addition, the signaling processor sends con 
trol messages to the other devices identifying selected 
connections or selected processing options. 

[0095] In particular, the signaling processor 202 has a 
service application coordinator that determines Which ser 
vice in the service platforms 310 and 312 is to process a 
particular call. In addition, the signaling processor 202 has 
a service coordinator that controls the service application 
coordinator to make sure con?icts do not arise in processing 
different calls With the same service platform 310 and 312 or 
the same service application on the same service platform 
310 and 312. The service coordinator can be a resource 
database that tracks allocations of resources on the service 
platforms 310 and 312 for calls and manages the allocations 
of the resources based on the information it holds. Adetailed 
description of the signaling processor folloWs beloW. 

Oct. 21, 2004 

[0096] As explained above, the interWorking unit 204 
interWorks traffic betWeen various protocols. Preferably, the 
interWorking unit 204 interWorks betWeen ATM traffic and 
non-ATM traffic. The interWorking unit 204 operates in 
accordance With control messages received from the signal 
ing processor 202 over the link 206. These control messages 
are typically provided on a call-by-call basis and identify an 
assignment betWeen a DSO and a VPI/V CI for Which user 
communications are interWorked. In some cases, the inter 
Working unit 204 is con?gured to implement digital signal 
processing as instructed in the control messages from the 
signaling processor 202. Examples of digital signal process 
ing include echo cancellation, continuity testing, and call 
trigger detection. In some case, the interWorking unit 204 
transports signaling betWeen the communication devices 
302 and the converter 314. 

[0097] The communication device 302 and 304 can be an 
ESE/SF or ISDN CPE, a service platform, a sWitch, a remote 
digital terminal, or any other device capable of initiating, 
handling, or terminating a call. CPE can be, for example, a 
telephone, a. computer, a facsimile machine, or a private 
branch exchange. A service platform can be, for example, a 
service platform or any other enhanced platform that is 
capable of processing calls. A remote digital terminal is a 
device that concentrates analog tWisted pairs from tele 
phones and other like devices and converts the analog 
signals to a digital format knoWn as GR-303. 

[0098] The service platforms 310 and 312 provide 
enhanced services for call processing for user communica 
tions received from the interWorking units 204 and 306. The 
service platforms 310 and 312 may have one or multiple 
applications to provide multiple services. Such services may 
include voice messaging, facsimile messaging, mail boxes, 
voice recognition, conference bridging, calling card, menu 
routing, N00 servicing such as freephone and 900 call 
servicing, prepay card, tone detection, and call forWarding. 

[0099] The service platforms 310 and 312 process the user 
communications in. accordance With the control messages 
from the signaling processor 326. The control message 
instructs the service platforms 310 and 312 hoW to process 
the user communications and Which application to use in the 
service platform to process the user communications. The 
service platforms 310 and 312 process the user communi 
cations, return processing results to the signaling processor 
326, and return the processed user communications to the 
interWorking units 204 and 306 through respective connec 
tions 368 and 370 to be transported to another netWork 
device. 

[0100] The converter 314 interWorks signaling from one 
format to another. The converter communicates With the 
signaling processor 202 and the interWorking unit 204 over 
the link 206A. The converter 314 interWorks betWeen 
GR-303 signaling and SS7 signaling. The converter 314 
exchanges GR-303 signaling With the communication 
devices 302 over the link 340 and through the interWorking 
unit 204 and the link 356. The converter 314 exchanges SS7 
signaling With signaling processor 326 over the link 328. 
GR-303 relies on the LAPD and Q 931 protocols established 
for ISDN D channel signaling. Devices that convert ISDN D 
channel signaling into the SS7 format are knoWn. One 
skilled in the art Will appreciate hoW such a device could be 
adapted to convert GR-303 signaling into the SS7 format. 
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[0101] The converter 314 also interWorks between ISDN 
signaling and SS7 signaling. The converter 314 exchanges D 
channel signaling With the ISDN IW unit 334 over the link 
336 and through interWorking unit 204 over the link 356. 
Alternately, the converter 314 eXchanges D channel signal 
ing With the communication devices 302 over the link 344 
and through the interWorking unit.204 over the link 356. The 
converter 314 eXchanges SS7 signaling With signaling pro 
cessor 202 over the link 328. Devices With the base func 
tionality of the converter 314 are knoWn in the art; One 
skilled in the art Will appreciate hoW this functionality can 
be adapted to support the invention 

[0102] In some embodiments, the converter 314 Will gen 
erate and transmit control instructions to the interWorking 
unit 204 over the link 356 instructing the interWorking unit 
to collect DTMF input from a caller. This Will typically 
occur in response to a set-up message. After these digits are 
collected by the interWorking unit 204, the converter 314 
Will receive a message from the interWorking unit over the 
link 356 that identi?es the digits dialed by the caller. These 
digits Will be incorporated into an SS7 message sent to the 
signaling processor 202. 

[0103] The converter 314 may also instruct the interWork 
ing unit 204 to provide ringback to the caller at the far end 
of the call. The interWorking unit 204 Would provide a 
ringback to the caller at the far end that indicates the called 
party at the near end Was being alerted. Where appropriate, 
a busy signal may be provided. The converter 314 may also 
instruct the interWorking unit 204 to provide the caller’s 
number-to the called party. This could be used for the caller 
ID feature. 

[0104] The ATM cross connect 316 is any device that 
provides a plurality of ATM virtual connections betWeen the 
interWorking units 204, 306, and 308, the gateWay 318, and 
the ATM netWork 320. An eXample of an ATM cross connect 
is the NEC Model 20. In ATM, virtual connections can be 
designated by the VPI/V CI in the cell header. The ATM 
cross connect 316 can be con?gured to provide a plurality of 
VPI/VCI connections betWeen the LSA system devices. 

[0105] The folloWing eXamples illustrate a possible con 
?guration. VPI “A” can be provisioned from the interWork 
ing unit 204 through the ATM cross connect 316 to the 
interWorking unit 306. VPI “B” can be provisioned from the 
interWorking unit 204 through the ATM cross connect 316 
and to the interWorking unit 308. VPI “C” can be provi 
sioned from the interWorking unit 204 through the ATM 
cross connect 316 and back to the interWorking unit 204. 
VPI “D” can be provisioned from the interWorking unit 204 
through the ATM cross connect 316 and to the gateWay 318. 
VPI “E” can be provisioned from the interWorking unit 204 
through the ATM cross connect 316 and to the ATM netWork 
320. Similarly, VPIs can be provisioned betWeen any of the 
other devices in the LSA netWork, including the interWork 
ing units 306 and 308, the gateWay 318, and the ATM 
netWork 320. In this Way, the selection of the VPI essentially 
selects the outgoing connection to the outgoing device. The 
VCIs can be used to differentiate individual calls on the 
VPIs. 

[0106] DS3, DS1, and DSO connections are bi-directional, 
Whereas ATM connections are uni-directional. This means 
that the bi-directional connections Will typically require tWo 
ATM connections—one in each direction. This can be 
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accomplished by assigning a companion VPI/VCI to each 
VPI/VCI used for call set-up. The interWorking units can be 
con?gured to invoke the companion VPI/V CI in order to 
provide a return path for the bi-directional connection. 

[0107] In some cases, the signaling processor 202, one or 
more of the interWorking units 204, 306, and 308, and the 
ATM cross connect 316 form a tandem interface. For 
eXample, the signaling processor 202, the interWorking unit 
204, the ATM cross connect 316, the interWorking unit 306, 
and the interWorking unit 308 form a tandem interface 
betWeen the communication devices 302, the communica 
tion devices 304 and the service platform. It Will be appre 
ciated that the combination of the devices can be adjusted to 
include a tandem interface function to the gateWay 318 and 
the ATM netWork 320 through the ATM cross connect 316. 

[0108] In some embodiments, the signaling processor 202, 
the interWorking units 204, 306, and 308, and the ATM cross 
connect 316 Will all be physically located at the same site. 
For eXample, a tandem system Would occupy a single site 
just as a circuit sWitch occupies a single site. In this Way, a 
tandem system, such as the system described in FIG. 2, 
physically and functionally emulates a tandem circuit 
sWitch. HoWever, the component nature of the LSA system 
102 alloWs the tandem system to be distributed if desired. 
For eXample, in alternative embodiments, the interWorking 
units 204, 306, and 308 and the ATM cross connect 316 Will 
be physically located at the same site, but the signaling 
processor 202 Will be located at a remote site. 

[0109] The gateWay 318 modi?es cell header VPI/VCI 
identi?ers. The gateWay 318 receives user communications 
in ATM cells from the ATM cross connect 316 and receives 
signaling from the signaling processor 202. In addition, the 
gateWay 318 receives both signaling and user communica 
tions in ATM cells from the ATM netWork 320. 

[0110] The gateWay 318 uses the information in the sig 
naling to change the VPI/V CI in the ATM cell header. When 
the gateWay 318 changes the VPI/VCI of the cell header, it 
changes the connection identi?cation for the ATM cells 
containing the user communications. Thus, the gateWay 318 
assists in routing ATM cells betWeen the LSA netWork 102 
and the ATM netWork 320 and betWeen devices in the LSA 
system 102 on a call-by-call basis. By changing the address 
ing of the ATM cells in such a manner, greater access is 
provided to other local netWorks, to ATM netWorks, and to 
IXC netWorks because node addressing can be changed and 
is, therefore, not limited to a loW number of addressing 
nodes. 

[0111] The LSA system 102 of FIG. 3 operates as folloWs. 
Any service can be used for any call. Moreover, any device 
can be used to connect any call. For example, the interWork 
ing unit 204, the ATM cross connect 316, and the gateWay 
318 can be used to connect a call form the communications 
devices 302 to the ATM netWork 320. Alternately, the 
interWorking unit 204, the ATM cross connect 316, and the 
interWorking unit 308 can be used to connect a call from the 
communication devices 302 to the service platform 312. In 
addition, the interWorking unit 204, the ATM cross connect 
316, and the interWorking unit 306 can be used to connect 
a call from the communication devices 302 to the commu 
nication devices 304. In the same manner, the devices in the 
LSA system 102 can be used to connect calls betWeen the 
communication devices 304 and the AIM netWork 320, 




















