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BACKGROUND OF THE | NVENTI ON Field of the Invention

The present invention relates to the filed of telecommunication
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and transports the user communications over the selected first connection designated in the first control message.
The application processes the call and transports a sccond control message notifying the signaling
processor that processing is complete. The signaling processor then receives the second control message and

25 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 interworking unit receives the processed user communications and the third control
message and interworks the user communications to the selected second connection to the second communica-
tion device.

30 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 pracess the call signaling to select a broadband connection for the call and to
provide a control message that identifies 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

35 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 interworking 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 broadband system on the selected broadband connection identified in the control

40 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.
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30 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
processor provides a control message that identifies 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-

35 303 system, the asynchronous transfer mode system, and the service platform on the selected connection
identified in the control message.

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 communica-
tions and call signaling. The system comprises a signaling processor adapted to process the call signaling to

40 select a broadband connection for the call and to provide a control message that identifies the selected broadband
- connection. The system has a converter adapted to receive the call signaling from the integrated services digital
network system in a integrated services digital network format and to provide the call signaling to the signaling
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the asynchronous transfer mode system, and the service platform. The signaling processor provides a control
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram of an interface system interfacing with a local network and with an
asynchronous transfer mode network.

Fig. 2 is a block diagram showing the components of the interface system of Fig, 1.

35 Fig. 3 is a block diagram of an interface system for communicating with applications between local

communication devices and high speed asynchronous transfer mode devices in a local services architecture.

Fig. 4 is a block diagram of a service platform system with an extended asynchronous transfer mode
system.

Fig. 5 is a functional diagram of an asynchronous transfer mode interworking multiplexer for use with

- 40 a synchronous optical network system.

Fig. 6 is a functional diagram of an asynchronous transfer mode interworking multiplexer for use with

a synchronous digital hierarchy system.
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Communications devices in both traditional and intelligent systems can use a variety of protocols and
35 methods 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
(ESF). The ESF connection allows multiple devices at the customer site to access the local switch and obtain
telecommunication services.
Also, communication devices, such as telephones, are likely connected to a remote digital terminal, and
40 the connection typically carries analog signals over twisted pair wires. The remote digital terminals provide a
digital interface between the telephones and a local switch by converting the analog signals from the telephones

into 2 multiplexed digital signal to be transferred to the local switch. A common standard for the connection
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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 efficiently uses bandwidth, and thereby provides more cost
efficient transport for customer calls, than permanent virtual circuits (PVCs) or other dedicated circuits.

40 The ATM system is able to connect a caller from an origination point to a destination point by selecting

a connection 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
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as accessible to calls as inexpensive services and resources.

In addition, the system ties into resources having telephony applications as well as non-telephony
applications. The system accomplishes, for example, voice and data integration and call processing in telephony
25 applications, in addition to such services as internet services for non-telephony applications.
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
30 104 by a connection 118, to the ATM network 106 by a connection 120, and to the application 108 by a
connection 122.
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,
35 out-of-band signaling such as SS7, C7, ISDN, B-ISDN, GR-303, local area network (LAN), or data bus call
signaling. A link can be, for example, an AALS data link, UDP/IP, ethernet, or DSO over T1. In addition, a
link, as shown in the figures, can represent a single physical link or multiple links, such as one link or a
combination of links of ISDN, 887, 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
40 signaling instructions, whether proprietary or standardized, that convey information from one point to another.
Connections are used to transport user communications and other device information between the
elements and devices of the LSA system 102. The term “connection” as used herein means the transmission
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30 Moreover, the interface system 110 can convert the call between an optical format and an electrical format.
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 the communication devices in the ATM network 106, the local network 104, and the application

108.

35 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 processed call signaling, the interface
system 110 selects a connection to the required network 106 or 104 for connection of the call or to the required
application 108 for processing. The interface system 110 then interworks the user communications to the

40 selected connection.

The interface system 110 can be configured to be a tandem interface to implement a tandem function. -

A tandem configuration allows the interface system 110 to concentrate telecommunication traffic between
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The signaling processor 202 processes the call signaling and determines the routing and processing
requirements for the call. In the present example, first, 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

40 required or if some other service from a service platform is required. Alternately, the application 108 can act

asa pl‘O[OCOl converter.
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30 or any service application.
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.
Fig. 3 illustrates many components of the LSA system 102 as they interact. The LSA system 102 has
a first and second network cloud that represents one or more communication devices 302 and 304. The LSA
35 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.
A first service platform 310 and a second service platform 312 provide application services for calls
in the LSA system 102. A converter 314 converts between signaling formats. An ATM cross connect 316
40 routes calls on provisioned connections. A gateway 318 is included to change ATM cell headers to identify
selected connections to the ATM network 320.
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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
30 interworking unit 308, the gateway 318, and the ATM network 320. Also, a connection 368 connects the
interworking unit 204 with the service platform 310, a connection 370 connects the interworking unit 308 with
the service platform 312, and a connection 372 connects the gateway 318 with the ATM network 320.
The signaling processor 202 is operational to process signaling. The signaling processor 202 will
typically process an SS7 initial address message (1AM) for call set-up. The signaling information is processed
35 by signaling processor 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 DS0 or a VPI/VCI. The signaling processor
202 sends control messages to the interworking unit 204 identifying the selected connections. In addition, the
signaling processor sends control messages to the other devices identifying selected connections or selected
processing options.
40 In particular, the signaling processor 202 has a service application coordinator that determines which
service 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 conflicts do not arise
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devices 302 over the link 344 and through the interworking unit 204 over the link 356. The converter 314
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outgoing device. The VClIs can be used to differentiate individual calls on the VPlIs.

30 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 accomplished by assigning a companion VPI/VCI to each VPI/VCI used for call set-up. The
interworking units can be configured to invoke the companion VPI/VCI in order to provide a return path for the
bi-directional connection. -

35 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 communication devices 304 and the
service platform. It will be appreciated that the combination of the devices can be adjusted to include a tandem

40 interface function to the gateway 318.and the ATM network 320 through the ATM cross connect 316.

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



20 nessages are typically provided on a call-by-call basis and identify
an assi gnmefYOB¥2NBEN a DSO and a VPI NCI for which usBET/US97/20770
comuni cations are interworked. In sonme cases, the interworking unit 204 is
configured to inplenent digital signal pisocessing as instructed in the
control nessages fromthe signaling processor 202. Exanpl es of
di gi tal sicgnal apingle e®gisnyg aicpolitydech@ctipiecasigllsitatin tis,wag,andnidén bylsigmt @61 dshig,
and cal | tsystem descrlitell @0, X @hRRAIlyQRd fUd&ionally emulates a tandemTJ'ﬁ%ull eaah. However tl%eh
comuni cat | y evic er s in e
local net coﬂ%n&?“&ﬁ?o&&?ﬁﬁ% B lofﬁgguy{%%ﬁﬁtfem%'ﬁte% tc ‘)e c? stnbu{a % «f‘% acg \feof;g‘a'ﬂelS can
be, for exafffsmative EPE’d”’éFn‘éé*f'e\}‘i“Erg°’|51“&t"f‘BF9ﬁ 302, W?Scaﬁd ‘héf‘TM cross connecigil§ wilt Yeer
devi cé cappapsiicatlolbcated at thesainngte, bhitheosignaigpg porestoe?0Ziwilatel lorgtediat@ adnlote sitelSt ONMer
]E)r em Sels equi pnaRtgakaky beg modifies cell hedd@ vERAOTMARifics. t?kllee@maﬁ 13183 r&QU&L{Isé}r a
acsimle servi
%%Bﬁl&%fms% Agi"Mpr s f?ok%?ﬁftg%ss %ﬁn*%@tr‘a%o?dﬁecewes gle 5’°}3‘| tge[ SERREL 1t

can be,

i s capabl @rwss?f%%e%@?wnc%q 3a‘§wa>33dg receives both signaling *‘F’{‘l‘é‘eWé@JFﬁ‘fﬂfﬁlﬂtéTMGFﬂs
devi ce 210romshafiiMeeypisd2Gat i on devi ce that operates in the ATM network

106 (1bi'g. 1). T gAdidy G 31Had e G:inhM0n & @Misigilinelib el e &p1 ¥ Qin tﬁé(ﬂmlcgﬂ nebdel @
service pl\ﬁﬁe e tev@a §W cth&?es 1 I’VPI/VCI of the cell #ERer lE Jﬂgr{cesqg\e.ré'\ﬁn%ctlop Poa ntlfecanon for the

|n|t|at|ng, aeﬂ 8 ermnatln aﬁwcg: havi g

The syst erft f g mégé}‘sé’tcég‘m%caf‘ WP DR e BRSSPIt RIHRECATV 68lls Bvpese
208 can, i rﬂllethsatnetwarkdél 4nd thg ATM network 32(f ang bepwesmisivioes inthd LM fygemid2 ap\aenll-By-£380.
The cal | Sa@ Bl citggingthd ddaasing drtie o ThMLellshesubl Oflarhdr kRl RELSSHoviddddo QNS 'ioc§5
the 1'5 nk erl't%/oﬁ(p%,@mtn%%s arﬁ@l)(rchx%m}d&? Bec&@@f(@d@édﬁé& n3 'O b? fa %ed%rrll is there?ore

t he |ntermork|ng g qﬁdg connectlﬁn g

The si gnalPHEE? BALEB™ a‘@Fﬂé%é‘%%ﬁé the call signaling and det er m nes t he
routing and pr oideb84 pgtem 102 of Fig. Sropefeibsyae frtipss Ay pertidsearchglubed farpnyt alh. Poesent
exanpl e, fahy @dvice tanee siedpabineg afyrcait s OamPE) Zhedmtrebiting exfit Z0Make ATV ci6@|cbnnect
requires @][19%5 gk Rftewdy 4§ t@.m%p Rledl @AbARA 2 LABromPME Fbrxﬁnuﬁﬁﬁ@n&ﬁ@m&%ﬁ?{o’thef ﬂMt
exanpl,e, i i ecagni.tion servi her
ser CP l(:)e f rng%ora 39(? therg%g PSRN ullgsun{fgﬁut?r ecﬁ R £V esﬁ det et‘ﬂté“”ﬁﬁ‘ﬁ‘ﬁ “&’%ﬁog

108 can acpbe used to conneet aaallrﬁogttl&ég}pmwt\pé devises 302 0 the service platform 312, Inpgdigey, 21309 5
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Moreover, the converter 314 and the interworking unit 204 can be used to transport and interwork
signaling with the signaling processor 202. For example, ISDN signaling and GR-303 signaling is interworked
with S87 signaling by the converter 314.

30 In the LSA system 102, ESF/SF CPE in the communications devices 302 can communicate with other
system devices. In one instance, an ESF/SF CPE initiates a call over the connection 332. The call has in-band
signaling. The call is converted by the ISDN IW unit 334 to ISDN signaling that is communicated on the link
336 and to ISDN bearer channel user communications that is communicated on the connection 338. Both the
signaling and the user communications are transported to the interwofking unit 204.

35 The interworking unit 204 transfers the signaling to the converter 314 over the link 356. The converter
314 converts the ISDN signaling to analogous SS7 signaling that is transmitted to the signaling processor 202
over the link 328. The signaling processor 202 processes the signaling to determine a connection. The signaling
processor 202 transmits a control message to the interworking unit 204 with the selected connection 338. Based
on the control message, the interworking unit 204 interworks the user communications from ISDN to ATM cells

40 that identify the selected connection 358 and transports the ATM cells on the selected connection. From there,
the ATM cross connect 316 routes the ATM cells on the selected provisioned connection.. The selected
provisioned connection can be, for example, the connection 364 to the gateway 318.
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30 the service database 402 has service data which is stored on behalf of a communication device or other device.
Service data includes such information as voice messages, facsimile messages, and electronic mail.

The media processors 406 and 408 contain applications that process the user communications. The
media processors 406 and 408 perform such processing as tone detection and collection. The media processors
collect any information from the user communications that is required to complete an application or manipulate

35 the user communications. The media processors 406 and 408 run applications that process voice, tones, in-band
data streams, or out-of-band data. The media processors 406 and 408 report the processing results of the
processed data to the host computer 404 or to the signaling processor 202 in a media data signal. In some
instances, raw data from the user communications is transferred to the host computer 404 for further processing.

The communication devices 302 may transmit a call. The call signaling is transmitted to the signaling

40 processor 202 so that the signaling processor 202 can route the call to the appropriate device. The user
communications are transmitted to the interworking unit 204 to be transported to an appropriate service, such
as the media processors 406 and 408. After the user communications are processed, they are transmitted from
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to the media processor 406 selected to process the user communications. The signaling processor 202 sends a
30 processor control message to the interworking unit 204 designating the selected connection and instructing the
interworking unit 204 to dynamically connect the call in real time to the media proccessor 406 on the connection
and to convert the user communications in the interworking unit 204 from the ATM cells to a format that is
compatible with the selected media processor 406.
The interworking unit 204 receives both the user communications from the communication devices 302
35 and the processor control message from the signaling processor 202. The interworking unit 204 converts the
ATM cells containing the user communications to a form that is compatible with the selected media
processor 406. Generally, the ATM cells are converted into a TDM format. The interworking unit 204 then
uses the information gained from the processor control message to route the user communications to the selected
media processor 406 over the selected connection.
40 The user communications are received in the seiected media processor 406. In addition, the host
computer 404 transmits a host control message to the media processor 406 instructing the media processor 406
which application to use and providing other control messages to control the processing of the user
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40 The OC-M/STS-M interface 518 is operational to accept ATM cells from the AAL 516 and to transmit
the ATM cells over the connection to the communication device 526. The OC-M/STS-M interface 518 may
also accept ATM cells in the OC or STS format and transmit them to the AAL 516.
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g provide a bi-directional virtual connection to match the bi-directional DS0 on the call.

In some embodiments, it may be desirable to incorporate digital signal processing capabilities at the
DS0 level. For example, in the present invention, digital signal processing is used to detect the call trigger. It
may also be desired to apply echo cancellation or encryption to selected DS0 circuits. In these embodiments,
a signal processor 514 would be included either separately (as shown) or as a part of the DSO interface 512. The
35 signaling processor 522 would be configured to send control messages to the ATM interworking mux 502 to
implement particular features on particular DSO circuits.
Fig. 6 shows another embodiment of an ATM interworking multiplexer (mux) 602 that is suitable for
the present invention. The ATM interworking mux 602 has a control interface 604, an STM-N electrical/optical
(E/O) interface 606, an E3 interface 608, an E1 interface 610, an EO interface 612, a signal processor 614, an
40 ATM adaptation layer (AAL) 616, an STM-M electrical/optical (E/O) interface 618, and a digital private
network signaling system (DPNSS) interface 620.
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The gat ewayEO%I]‘tgr"ﬂpgjll fah&:"t% cgh%Lrl thg'&ﬁgﬁé 1navgﬁ Jeyg mfoﬁlﬁﬂgd Jltb@\ﬁ'@l celTJ‘e gat eway 318

recei ves user

connect 316 and 'Fhé éé]_\fééc%& H-gﬂl %ﬁ on| Tcl';% g]rgﬁrftaﬁ-gm tge v1mia1 pa(h ident th ier an%-{hepwrgualsc%annel
202. 13§ addientifiey forteprd cglhftoewatgpnﬂ@ &@c@@xﬁeg °‘P56‘ESH““3‘P"@H%{I°F PGP @td TRRsRAL 616 then
conmuni cat i tengers the AdiMbripilatid device informatifrr ippweehtbe AjENifad Ehvardkhe3i2@htifiddOATM virtual
The gat ewayeoRtiok SESackddGichiMeRitiBhd a@d’gn}n&tsﬂﬁ& bSdnGRRdneR@d h4) b6 Bbangek tb ihesidRlinsVCl

e AT e deo 37 Hlireq. 17 desired, ol s 18 MALEHNRNY B BUANGRRLDR blh Ve

of the celIP connection e I cation

control mterface 604 for Nx calls

30 As discussed above, the ATM interworking mux 602 also handles calls in the opposite direction, that
is, in the direction from the STM-M E/O interface 618 to the EQ interface 612, including calls exiting from the
El interface 610, the E3 interface 608, the STM-N E/O interface 606, and the DPNSS interface 620. For this
traffic, the VPI/VCI has been selected already and the traffic has been routed through the cross-connect (not
shown). As a result, the AAL 616 only needs to identify the pre-assigned EO for the selected VPI/VCI. This

35 can be accomplished through a look-up table. In alternative embodiments, the signaling processor 622 can
provide this VPI/VCI assignment through the control interface 604 to the AAL 616.

EO connections are bi-directional and ATM connections typically are uni-directional. As a result, two
virtual connections in opposing directions typically will be required for each EO. Those skilled in the art will
appreciate how this can be accomplished in the context of the invention. For example; the cross-connect can

40 be provisioned with a second set of VPI/VCls in the opposite direction as the original set of VPI/VCls. For each
call, ATM interworking multiplexers would be configured to automatically invoke this second VPI/VCI to
provide a bi-directional virtual connection to match the bi-directional E0 on the call.



ATM cel | s containing the user communications. Thus, the gateway 318 assists
in routing AW ogbioss bet ween the LSA network 102 and RHEURSIKAO770
network 320 and between devices in the LSA system 102 on a call-by-call
basis. By changi ng the addressing of thesATM cells in such a manner,
greater access is provided to other |ocal 15 net wor ks, to ATM net wor ks,
and to | XC net womp ksmdeaaus at mgde dadsbles sicaporaadizibsignhidn@asingtigabilfies at the E0

therefore. e pfb?amgegmr%@& iy, ) QAP R beeRlng AU PRI B per. also,

The LSA sy ervice can

for any caI‘!maYWBF‘TéW@raPP‘V echo Came"aé‘ﬂ'il H@\?ﬁe(‘?@b"(‘?éi’?fmﬁé‘ 5‘55 8’°feés°f:%’ﬁﬁ"é’8‘f’ b‘élﬁ‘&‘“‘é?&ll
For exanpl eijthdriyepatatetyclpsrshpioi)rog aumpart oF O, EOt inferfangT fl2c (The sigrabirenisedessor 622 would3#6,
and the gatg eal&eﬁ&d%nmm%@ds tb he QAMNRGEwofkigaduk 6620t Mléhen CRARTRIRY fedrds@A'S
devi ces 302 gﬂ\%‘ﬁ? AIM 20 network 320. Alternately, the interworking
uni t 204, cross connect 316, and the interworking unit 308

can be used to connect a call fromthe conmuni cati on devices 302 to the
service platform 312. |n addiHESHENALING PROCESSOR QRflE\Woi’ki ng unit 204, the
ATM cr oss connecthe3idaalingebctsk? id fe@EdN0 raK b REYadiiettioB Banagan(COBY), use i te@iveomaect
a callg 4pmcess£sr ﬁ@o%nﬁﬂﬁﬁu&h%%h&g A VSIS mA2est © £ GATIN Gat és%ghsh

deV|ces 30 e sane. na

can be usecF°P6‘“&‘6ﬁ'r‘?%€Tthscf&ﬁ Tag ﬁéf}{ﬁé’éeﬁer‘ieﬁgm%"gm%t e SF Mo‘ﬁocﬁsé?flesézé‘o@%% éi’n%?eithe
ATM 25 qeartewonddor3zal. Q5 nrwsessing ihdesqibetrinly-& Zatend APREGAPEBYIn BT gmey fgclteyamber
service pl a1t rwhicR 1¢ntidRe t N finthiheatton IS¢, C@hich is assigned td thodamel @xigiee s B atamd

the servi Ceaﬁgl c%JnOJnmw%x%lzts u@&gorggith\éﬁﬁ@ Qeh&ke. devi ces.

{\/E;ﬁg\ég{ t and | (r)]{;‘ésr S o se:{'ectmg connectxons Lﬁt E&MDI’%%HQ éfllryl Ioghef%“ 4“&‘?9‘ 1 eecoHt%xt °f Cagoz

For exanpl eprodessing: é‘l“gfrmb’Cﬁ‘gc"a'fﬂilf°@¢(‘£3“0‘3“§F‘gj'i‘Fa?F?ﬂQ°“i“%°“?'ﬁt‘i§F\‘/\E?PIE %I"a“da‘e caler,
with SS7 sig@nadliedp dycetehpgnanty dilling inf@fhdtion3@voke intelligent network fingti¢riycackeSAregpet em
102, ESF/ SFjafabksed, H\am@trﬁﬁmwam& n@RSk dANd. QRS 3R BNt AIMRESR RwWWhd oM

ot her cr@ dsbe{%w can §a§§d to_lo ergw 5 tlieQ§<§v@‘g'%d ESF/ SF CPE | m t I at es a

call over t?? nnect’ as I n-

call i% convert ebig Hy‘eﬁt"ﬁ@ VERSPIP I"WQQM {Othgrygrsiogs afegbﬂlc"é’ieﬁﬁlétﬂ ﬁ'@t%‘f ‘fﬁ%{’t"d ent of F“’
conmuni cat ey terCaNi g0 domkols an ATM inte@@€kingmuhitiplsxdr SDN) Hetpederme fnteryaaking jof d¥S0s and

comuni cat i PPyl atHolweves ARITUOMCALyCEn@d) ditRE caiinR A iohO Bevid&Band Bohrecttohe in other
signaling apngd t.he user cormunl cations are transported to the interworking

unit 204. 3 he i.nter rkl un|t transfers

signaling to theW&%?ot’zé?mp\?ieﬁa élfng\fl’\ﬁtg’"l“l 2 cppol g‘ﬁxﬁe ?:(%ha\?de?'faglrmcgnon platform 3 ) 4
convers t h8| BRNosihepiatiormsg0f.d0% At 7885 6P RSP theiofER!3AE St hat is transmitted
to the signal i NgTsREAIBSHAfoRODA4 is externally canpled to tha 857 syswns 328 partialor wisystvads havipg

Processor 2P L QAGEREF Parl (WErp§ g TN i g2 (BEP)CE BiaBngteofRBHRR Géridpart (BECP), an

IS Intggf‘\ll\l) P EI nlqtewﬁﬁnf neg’ﬁ’% iw?ltcﬁlo? ﬁag%rgtél\llb r%d a értax%acaon &;{l&ﬁ@e’s ﬁgﬁ&%ggn AH-' She contrclg]n

the cont r ol Pleogs ZQ5ds exiemallyicpuplsf RGIIK FRYTRIrAR €50 BT ATEPITH RUTC Ribing) Sg operations.
comunicat i ons f MorsighSDA\blatmATMIcomtrises MID levels 1 8 HAVP.I T§ART TGP, anih &N Afefueativeadity
connecti on 3R& dpastiohd ANSRM ki réchiee T8 aRisighs. TRe ISUR, sseb aNARdnCTCHIER Gty

From there, .. yrp uaBMteanf}IMve Gk @%&&QQe &b etﬁJrGthl'é RiLeRRality1Ereft M £ QA %7 QRekt-he

sel ected prOV|S|one connecti on

connect i on ¥4 ipwell kpoypn- diespipyaE reqf"ﬁ‘%%% B%ﬁléﬁetdluﬁ F 236%° °¥f%f“{)°h‘%¥%7§st“é*w§ yorgpgeially

available, for example, from the Trillium company.
35 The control platform 706 is comprised of various external interfaces inciuding a mux interface, an echo

interface, a resource control interface, a billing interface, and an operations interface. The mux interface
exchanges messages with at least one mux. These messages comprise DSO to VPI/VCI assignments,
acknowledgments, and status information. The echo contro! interface exchanges messages with echo control
systems. Messages exchanged with echo control systems might include instructions to enable or disable echo

40 cancellation on particular DSOs, acknowledgments, and status information.
The resource control interface exchanges messages with external resources. Examples of such

resources are devices that implement continuity testing, encryption, compression, tone detection/transmission,
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16 GR- 303 deV| ces in the communi cati ons devices 302 al so
can connect calls to other system devicesy; I n one instance, a

GR-303 device initiates a call. The GR-303 signaling is transported over
the |ink 34@1&@&53&& and voice messagitz€ THOhiapG ekbRbriged With resxmees@gxéggbnh'&QE apply the

comuni cat i r9§3§rc9[ro%§% é@zgj %Epsr [ wRMGhents NG %ﬁ&rh%&d.af?& %énzexén?pl {nes%,ﬁ may instruet, -

i nt erwor ki n I Nt er wor

the signali arfﬁ“‘f”él“’f FRInG IFRAEF fodroviss 4 logrhark "trf?ese’ldlaﬁ detagiy tonpior aé&‘ﬁ‘@'éﬂ’ttﬁf

314 converts t heTlteRilBaB intrrfenqatansigs pegingm dilingoaflomB8mM toi agbilting sygtemhallypica billing

t ransmist t edinfofnatishEinckidey i parlies (OGRS TR HoiA® Bor the call, and anyay&lal fekt@red dppilied %28 calin€

si gnal i ng PRRGFRREs &Qr?acpmaa%ﬁﬁécokg@m%%aLanlagl Jt e @ewoﬁﬂ | OR sem&ﬂgﬂxe%w%

The signali ssor smts a

i nt er wor Ki r@g’ﬁﬂ?t‘f hoytya pWB‘tcﬁ the Fﬂ;‘“’é’él ‘é(’:*teé‘lie’f‘?ffﬁ ek ‘i°6tFP?B‘§§’”“

Based on the contheappliratigsriafiorn 10R s finpticas! iprdetshgignaling inf@oation ﬁwremmgdahngtphefoms er
communi cat i A% dkdePidsdi: colddctions. TEROGentitd oATWeIERId lcSntdds are BaRbddfty/he MBS @lagstEd

con nech' on %E%r a9 uf E@Q&Q%%};FE aﬁo T%WO'S% r&BonElﬂ@ f&%&lﬁﬂoﬁqmn%ﬁxﬂ}? ro tlfl% cal]

connect i on. ere, M cr¢ss.connect

t he sel ect €d" Wf?f’%‘ﬁé&‘ee“mg’ fatd e BAksc T "(Sla’“"“r‘ﬂ B%@I“e@? é?i‘"&'r‘”fﬂ)‘i’%’i‘e&ﬁé‘ér the.
connect i on mexn the@pplication pletferp| 768 alsohpsovidshrrawiteinents REEFhe eontréland rescaropmeriiiohty the
unit 306, t hapropraaserface ofithd Edral eNtfoee 7060 It ddéitiOETApDiic@edni pRkfortHER0B G@SraROdgnaling

such a cas %foxtnﬂﬁon' f&ttﬁﬁsmgxgd ﬂghel&nhglmg platform 704. ?Iggsx n@lﬁ:@ A%Hngt%n tnhﬁn géhl%ﬁ %A? to

a sel e ted D onnect.i on
2, Sel Pt o Pt Sngel Sl doRb ANl EG Dby SRt ROheT S0 BTG 1 SeRl prswels
t he TDM f orblesk {@EB)desahe calb ke RCR aanibe nsgd fontracisiag and billing the clhnnect i on 354 and

transports the sTigmglitdtion gldfoird 8 bperutes @geheral accord with the Basic Call Mddal (BARH) tdfed byan

IcggchPlEdl Nhd 176, & TERHRL sf%lmﬁs deNeld @oqﬁmmchfean T'hQBé‘M amde@a,p&}lglnatmya@més§m

conmuni cat iy tre,'rglméz ﬁng[q;iocessg]g}e aPp mﬁxonﬁl t?onn 998 mc?xhdtes a servxce sT%hma gnc on %F)ggaé is

i nt er vl ki rig neise the sepvicecgrig] fyrekondet i Pimisely @ﬁ%“?F i gonawad P R&eT(Esepnirol point <SCP>
conmruni cat i T §CF Flpeeriedwidy TP lot ING P tmassige (The origin@@4 ot termpngting pocesdaewid ageakdmg t 0
t he conver tcﬁfabéés%m\zxﬁangehteae&wbmKxﬁ&ﬁmtxcmmy GOMY SSH Riictionl 4 converts the | SDN

Si gnal i ng to a”aéo%gﬁsre@%ﬁ 1&&?1%& plaﬁ’o&nr ﬂﬁsc% tbg %leﬁcgd Iirh eég%gé}! lcuﬂg

processor 202 ove a In oce r

processes tJ5EriRop fagursdShy dﬁfé‘f‘é‘fl 782400 35"1’?@51 cony dg‘i“’g%%? i rfd’%?’&b%%’?or
202 25 Cittreadesm besndépd@emmrerﬂ toiggsablisigks epyropment.i nt er wor Ki ng unit 204 with
t he sel ected conmRataMNoBeB.be comprised of the above-descritee softMarrivudédonitga tomputer Othe

i nt erwor kse{?n. Buttt & becagm%&tga%w}%dﬁ&mhm phe® seoTMng%lelsgla;mrmmes ;zéni ynd25

t he sel ect conn tion

connect i on. ErBifP ?bése SPRRS: XQ‘RﬂVt"e R u%%Zé? g’ °&s Ql-rgnl\éérﬁat%mé iag%qo’(j‘%}gas(?"th"é’ "A”l‘ﬁl
cell's on t &g ect ed provisioned connection. The sel ected provisioned
conneciti on can b@emFigr7, exaipieen that heapplinateplaifon 78HRockces sig@lingibfematinks tgtreini t
308 that | erﬁﬁ'l@roﬁs%y;té%% afkBfhMlittEcall connectionsRhEefvRESTTRELSS7 sighalihd€ ex@fin¥édGRmRk@kLiIOr M

312 is ATM %@iﬁ@h@m? th.{oh% thg] stl lwg &Qj&% 7'0? all;aec%}ﬁl‘ol E\Hmﬁ'li}aﬁ is eﬂ:‘h%r M%\B@?gml&ﬁ s]ystt?n'hs

308 woul d tTa e conne cE

servi ce pl a‘PWWW"?@’“ﬁ““FﬂRﬁ ﬁvm‘age"dﬂ%“&&cw FP(Z' 1y 10t BiegiRPdirta g SHisECPERR i | |
i nt erwor k tdoapledTivacseditkieng mattih eURdB©Oar BER, thee@Eld 703 ist daprblsenf wiogwsipd WP onersages

O coussse, indep@tentiiPM T u@s.can initiate a call over a DS3 connection 348
or an OC-3 connection

- 887 MESSAGE DESIGNATIONS
SS7 messages are well known. Designations for various SS7 messages commonly are used. Those
skilled in the art are familiar with the following message designations:
40 ACM  -- - Address Complete Message
ANM - Answer Message
BLO - Blocking



350. The call wll be handl ed by the interworking unit 204 and the

signal i ng proeesse3’09202 simlar to the met hods descri begI/EB#V29770
However, if the call is transmtted over an optical medium such as the
OC-3 connection 350, the 35 i nterworkjgng unit 204 woul d convert the

call to an electrical format. This can be acconplished through
conventi onal optBcal -t-o- el gptuidgtaknmayeaimt ers. Cal |l s connected fromthe

i nterworking uni ;p204_to aEalpm'eggl devi ce over the OC 3 connection
350 will be convgrted to the optical format by using a conventional
el ectrical - RG 5 opt (rasge IBmeEs: er . In either the

case of the conn€6Bi on 348Cowdfrquh8lop)®® or the connection 350 over the
OC-3 that has 40cGBa been cpauekdupBlokiong Akndli@ghdnt cal format, the signaling
and the user congpgi cationg; 4k e ffRel i pl exed to a DSO | evel .

Li kew se, connecéhgns to a_device k0 thE c?rymni cations devices 302 over
the DS3 connecti gR*348 or Clreuit Group Reset Acknowledgipsnb g 53095

PCT/ US97/ 20770 CGU -- Circuit Group Unblocking

17 t heCGGA 3--c onneRduit Gioup BebiedkRg Wtknbsledpmamer t ed to the opti cal
formatyg first arggpul Lipl eggggitﬁmpbgﬂ?so to the required DS or CC
| evel . I Illustrates the conponents and the

FLg. . R
operation of the®SBrvice pf:g‘i"ft FHR BTHRERWS12 of Fig. 3 within
the LSA system 10BM Becausé€irqufiBessrptiph desspgeat f or ns 310 and 312 are the sane,
only the, servicecpAat{-or m Bitdit REservation Wcknowledgndtscr i bed. The service
platform 310 conggfns_a sepyigv.datiabase 402, a host conputer 404, a first

medi a p essor 4Q6,.and a second nedi a processor 408. However, a
servic® pl atfor mEggn Rave gvdéﬁt%gl?da%c’rﬁlfse"\x}ésf medi a processors in

addition to ot hefFNevi-ces. Confusion The host conputer 404
comuni cates w t@0The--f i r sComimdiya processor through a link 410, to the
second gerli a..pr ocessifliy 488k Rquegh a link 412, and to the service

dat abase 402 thr h a Iing itﬂémgepr eferably, 10 | i nks 410, 412, and 414
are either a LAN or a data )Bus., The signaling processor
202 coffhuni cat es™i t h—t he F&SPae® Ut er 404 through a |ink 416 and the
servi ce dat abaseNRO2 t-hr oulpferiidtien Réanést 418. User conmuni cations are carried
bet ween t he tel epyupmuni cat {n@# Address network el enents on connections. The
i nt erwor ki ng uni 04_co I onmuni cati on devi ces 302

t hrough vari ous %gﬁnecti m&bgg&ﬁ%}g@{e&%ﬁmﬁedi a processor 406 through a
connection 368A “ahd to t he®s%8¥nd 15 medi a processor 408 through a

connec?’ on 368B. REL Release

RLC - Release Complete
RSC - Reset Circuit
RES - Resume
SUs - Suspend

30 UBL - Unblocking
UBA - Unblocking Acknowledgment
ucic - Unequipped Circuit Identification Code.

CCM TABLES
35 Call processing typically entails two aspects. First, an incoming or “originating” connection is

recognized by an originating call process. For example, the initial connection that a call uses to enter a network
is the originating connection in that network. Second, an outgoing or “terminating” connection is selected by
a terminating call process. For example, the terminating connection is coupled to the originating connection
in order to extend the call through the network. These two aspects of call processing are referred to as the
40 originating side of the call and the terminating side of the call.
Fig. 8 depicts a data structure used by the application platform 708 to execute the BCM. This is
accomplished through a series of tables that point to one another in various ways. The pointers are typically



The host corrputer 404 is the servi ce node manager that controls
devi ce on t he "R1ARE node or service platform 310. Thepﬁi’/%%%/zowo
conput er 404 receives a processor control message fromthe signaling
processor 202. The processor contr ol masséé]e instructs the host conputer
404 how to process the user onmmuni cati ons and_whi ch application to
use in the AU SF RseursHnandieset %ﬁﬁde&e@ﬂ% e arxeliectipnpointidethe megf table, and the next
comuni cat i ¢nigx poinfdre aheasty ocomymstobentkd & tipondle.olTis deth grugse hascamnk kA tabl21382, a
processi ng irndRRp BBIEBEY, an exception taBle G HHNI SabK €68, @-&ded‘lu@x%be?—ﬁgle"sﬁi BldBrouting table
processed d%Ef‘ results to the si gnal i ng processor 202 in a host conpufer
dat a gnal . The host conputer I nstruct, the nedia _
processdrs 406 arﬁie s cicyt faRle B SO RS ?f’é%ée@éd {gdhgconnections. Typicalfyniip Fenagctonss
to the int erwdINRiong TMonneRPds. tlwtiddl, tt\értams pircuit eadlle BOCIK used totrerde ve dnformatianab oud the
devi ces 302 origi#@ng connection. 13RS the GBRRUEARo x@tﬂébe@ak&ﬂatﬁﬁébo&@l&derﬁm@l@@tco&@ﬂfoﬁ Glhen

message to m%n%}é&ggwnﬁg i6h'i9 l?e%%g esgeg %he‘M‘u;]{' or&%%;nﬁ 2 tgés ¥ gxrcu? pa%le%éZ %omts to

such as a servi e or a SGYVI

The service *Hé?%‘ﬁﬁ’?ém%g‘"fpsf“éhq %‘éﬁ“&’%&ﬁ FRANECHOR: ip & f%é’%l&faale g? or age deV| ce
from wiPch the siTgntaink ggup table 804 conppinpipfosmation re@Rl tothe origmating 8id terminplinzeunikdelipe an
retrieve dewresneadignatidd @nfeio istRing poatbias the hdnk SR tdbIBOAST PGS ﬁxf&rﬁmanon relevant &

d
user or devi, Cgat nﬁgﬂog;?for ik bt En’am% QS«‘nn§&mA’ én%‘?yp%wp@ﬁ’lé?o tﬂ%&g{c%ﬁén 2014 80, %e cervi ces

subscription roce

to which, a partictf a&zepé*av fableé%?rwﬁff %ﬁevtéhvaa@%eéfé?“°af°"6tt ﬁféfﬂﬁwp&@cﬂb%m may
access. Sec avildenc@®e routington ether band|ingeof tha tadlb A grically) the laxpsptive fable 8¢5 mhantsao i iAtihtabls

storedi1on babelAfith@kh, thecaprdRiaBaLis@tay piit dieetlyab thO e BroGeNiILeR4, the called numbeeaMik Ce
data incl udc§§o ?Hﬁi‘roht%%@‘ii on as voice massages facsim |l e nessages, and
el ectronic ocessors 96 and 408 contain

appl i cati ons tha hb‘?ﬁ{:té'%lgsqshseusf?stgfde’&@ﬁ?ﬁﬁﬁeﬁlé F%ﬁgmmfﬁrfé’ate to the calleps gymper. The
processors 49B8r anibgigcopmotly kravagentomaticmgberiggnifisatiop (NI ckhe &N table §Pfctypically
col I ecti on. pdifietonfizdilRd Mnde@ES®BIG Although, the ANDkable 808 muypoinnfiredtiyed thotunk koo table

user cgmrunls(g@grlﬂgr,\&m;@gglegg required to conplete an application or
nanlpulate 35 oces 406 and. 408

ar
run applications TPPhciﬁed P‘B@’é?@% 'Scué% 9 ‘genag mupmo rf)%m%“enggam ont ?%15 LYIPE, ARiS
or out - of - bafithedhstcase forﬁ@d%aleahom@ersTéb?%Jeffm@bféﬁa!e&&w*@ﬂbwmiﬁéhepsw@%@@r ng
resul ts of ®He Although, it mgyrpoines she dukarap table 80 host conputer 404 or to the .
si gnaling proces3gs rodihd bl 532 B SHfemetah elabih@id @e roukifly SFH¥Ral for the variohstSArRARES »

raw datg fr rmﬁ%taa@ﬁuq myhsﬁsﬁo%%meﬁhem@@ér{g%n B 35%*,1%; Qea@&os%%m%les]gg)

404 for furt comurij cati on devices

may transni UBPegaplp 8107 ke ’é’%ﬂ“ﬁ table &1 pRigRyY P"é“‘itf’éﬁ‘é%gf“f‘ﬁﬁ‘ edrphEow ghat%ng 40
processor 202 so YHemthe txoeption tehieal0p.ithy AN tsble §@Bothe e nerplisr pldei§ 18, of e ragtiigltable® 12 he
appropri at e peiettb @€ trunklioul &8l 804, they effectiveipsalkinl BEtimMatngaruek §rop Wiek the thrhifathie

i nter vwor ki ngodithiby € 9énd aocgsgeé {h@mgr&mn{b@r ififhe ARRTRAS Bk B4 IS Re triN Ghdup

nications are

as the_pedi [ 0CESSOr'S t he
proces gge I%H nta?]% $ ?palrx'cgw.{: {e{n&&anfl% %)mlectlon in the trunk c:rcult tagl 98/ 23095

PCT/ US97/ 20770 The terminating trunk circuit is used to extend the call. The trunk circuit is typically a VPI/VCl or a
DS0. Thus it can be seen that by migrating through the tables, a terminating connection can be selected for a
call. .
Fig. 9 is an overlay of Fig. 8. The tables from Fig. 8 are present, but for clarity, their pointers have
35 been omitted. Fig. 9 illustrates additional tables that can be accessed from the tables of Fig. 8. These include
a CCM 1D table 902, a treatment table 904, a query/response table 906, and a message table 908.
The CCM ID table 902 contains various CCM S87 point codes. It can be accessed from the trunk
group table 804, and it points back to the trunk group table 804.
The treatment table 904 identifies various special actions to be taken in the course of call processing.
40 This will typically result in the transmission of a release message (REL) and a cause value. The treatment table
904 can be accessed from the trunk circuit table 802, the trunk group table 804, the exception table 806, the ANI
table 808, the called number table 810, the routing table 812, and the query/response table 906.
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40 Selection sequence indicates the methodology that will be used to select a connection. The selection
sequence field designations tell the trunk group to select circuits based on the following: least idle, most idle,
ascending, descending, clockwise, and counterclockwise. The hop counter is decremented from the IAM. If
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to onnec 0t I'a processor A
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suitable for t heThe “digits from” and “digits to” focus further processing unique to ANI within a given range. The
data entry indicates if the ANI represents a data device that does not need echo control. Originating line
information (OLI) differentiates among ordinary subscriber, multiparty line, ANI failure, station level rating,

30 special operator handling, automatic identified outward dialing, coin or non-coin call using database access,
800\888 service call, coin, prison/inmate service, intercept (blank, trouble, and regular), operator handled call,
outward wide area telecommunications service, telecommunications relay service (TRS), cellular services,
private paystation, and access for private virtual network types of service. The next function and next index
point to the next table which is typically the called number table.

35 Fig. 14 depicts an example of the called number table. The index is used to enter the table. The called
number nature of address entry indicates the type of dialed number, for example, national versus international.
The “digits from” and “digits to” entries focus further processing unique to a range of called numbers. The
processing follows the processing logic of the “digits from” and “digits to” fields in Fig. 12. The next function
and next index point to the next table which is typically the routing table.

40 - Fig. 15 depicts an example of the routing table. The index is used to enter the table. The transit
network selection {TNS) network identification (ID) plan indicates the number of digits to use for the CIC. The
transit network selection “digits from” and “digits to” fields define the range of numbers to identify an
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Those skilled in the art will appreciate that variations from the specific embodiments disclosed above
30 are contemplated by the invention. The invention should not be restricted to the above embodiments, but

should be measured by the following claims.



subl ayer . The AAL 516 is oper ational to accept call origination device

i nformation |w019$1230§)§30 DSO i nterface S5p2ramsei0970
convert the call or|g| Q@ “ﬂmm rmation into ATMcells. AALs are
known in t he art« n ;gbout AALsS is pro ﬂ.ﬁg

I nternational Tel ecomruni cations Union (I TU) docunent 5
i's hereby icuamvporated fully herein by reference An AAL f VO] -’w’tD

conmuni cati on signal s X atent application
seri al nu”be[{ 08] 395, %%@tem\/\mmmm qgﬁl? l’-f'er éaﬂﬁe eengra)sfm%onoi fer Bftf nerwork

entitled "@RY1Io® Beé‘ré%ﬂrr@ar*&rmwrraémrrewg?ﬁsg%q Bhsignalifigethefypemn comprising:
i ncor por at ed heragfirgt chypmpradationedsiies adapted to communicate the call inean Ad\nc i diBuObingfenGoder OM
the comtrol interfacenffdd the virtual path identifier (VPI) and the virtual

h | id i f M Th 516
'S0 abt ai no. t hd pegediehhul BfenRL R S A G LTSy B il oo

an Nx64 call). TR&PP gf/’BPt"th‘ei’f°‘;t"’r°‘szi}r‘1es°f‘'éra’éd the call origination device
i nformati on bet weaterfadesystesegomprisingd DSO and the identified ATM virtual

connection. An acknovd sagiiR Procdstbdldapted to receivk R A5 §&rﬁm:1sthp Q}é? d&ﬁtﬁﬂxczgron
1 1e

| egnt ed b t b
carl o Gath 0 Sa pret ezfgrz%%?s R PLARS B BE R oo e P

as Nx64 calls. If desi red s FHEPORA "SSTSH‘E&"‘ISS% des'gna“"” eé‘féﬁ%‘leii it @aneetisnzaod ept
control nessages thr Gagllfrntdﬂ@lgclomdpmd tp recadveftigaiser B@nuhpatiohEodn watitsscomibnica-
As discuyssed above, the ATivhu&Vic) edckivdige fscoRRP madsie frB:ﬂﬁMi' s‘%»%alﬁra| Fogeskdd, b he

QppOSi te direction, that mterwork the hs%r cornpruﬁrgg nglnéft\'@eg& {hg{l?lncﬁronaui lransgfer]c oyﬁg-lr:nsa-t M

i nterface 518tothe DSOln%géacegg I nc %‘

the DS interface 510, t h&"CES PRSP axde ?fa“?"h ddiragPeTt e ysr RerepYnifetons 06,
and the | SDN GR- 303 overithgselgcied Eipst @pgpctiop gesignii¢dsin the fsf doatrol tiamagePl / VCI
has been sel ect edlereih the apjicatingprocies the el ndis fdir dieyR td HpeE a §dEHALBIKIrol message

t he cross-connect (nqgtl§,gpm@g, na,ﬁ,%ppocgseég,lattpmgsgg, A mppdd only needs to
identify the pre;assi ed | /VCl. This can be

accon‘rlz)l i shed t hroagh 5 S’Ignahﬁg R rocestsorbf\lrgjer P ada%rﬂm re e"f“{’/eée?? BaTrIstsage. oeocess
si gnat? (Stt‘?é‘é"‘g’éfjr”gz’?m&%%e S SEHt @ eecerd icennpyden. fam theintemuaskingumitig the
t hr ough t he contr o| is¢vom fompwniblidn tieyice,rad AAkan§pdB .2 third control message designafing the
t echni que for processéidtgdWebddeaAnsctibs agl scl osed i n U. S. patent appl i cation

seri al nunber 0%9% lh§§%rwork1ng nit furtﬁ@ms 942?{&% égéx‘Je gcessl\%yser cor’nmumc ?bns anc?i the

entitled "Tel econmuni cation ste nnec g{“

System " and whi ch i $FEBIhBF ?géa"n;]n@r‘%tFW“Wher‘éfrecP@ﬁB’éca“‘Z‘S fo the sslected second
DSO céhnections are lgpnneitiprete the saserd camajunicArdnclerisrect i ons are typically
uni-directional. As a result, two virtual connections in opposing

directions wll 2t yp' qﬂé ;y¥texp% Elﬁﬂqlwrﬁgm tﬁ)Japﬁlﬂ:thn é%nsels_qcbzglozi%o%vegeq aldnteE'l rt]oe

art will acca e context of
the i nventfd °“°¢‘6?‘E§[¥§f}?§r”é“ atShBahE? 8’§t§m?2f?ﬁ¥éf“d€ ds Fmat be provisi oned
with a second set of VPI/VCls in the opposite direction as the original set
of VPBY VCls. FoB. eachesystem of clai@a whgreif\hdApplivhtion eapipkisen & iftpratdd Pdreizee Bigitayrtotk be
conf i gur edcdn@erieradaki®t 18 bdn0&FBdall Giglaling Heletn SEEARE ¥R/ #‘Y'@msth@Ql integrattd sQMcgse a
bi - di rectrggleagmuorrﬁ%%l tconnectr on to match the bi-directional DSO on

cal l. In sonme enbodi nents, it nmay be desirable to

i ncorporate digital signal processing capabr lities at the DSO

| evel . For exanpl e, ke sydwem ofcids émheréimtheapblication cakipgset @lintegragpd adrviqes digiab@iwagk | S
used 30 defmrektertaBred &l cbnverk baﬂggrfalmolbtemeen a GR-303 fbByat ﬂd%@m@ﬁat%@x‘vfc@s‘hxéx@] RRRLY
echo cancellation or encryption to selected DSO circuits. In these
enbodrnents a signal processor 514 woul d be |ncluded ei t her
separately (as shown) or as a part of the DSO interface 512. The 35

si gnal i ng proce&sor B@systernbikcldie | vdufeingin adlication semptisesantopiak! inessagasted ® t he
ATM i nt er wehierinig catlibetnkddi ad dtical format and afléctiER@émpar t i cul ar features on
partigular DSO circuits. Fig. 6 shows anot her enbodi nent

of an ATMinter X\D rki rlllge system ofelar wheg‘errrrlfl gt(xg ap%gcangnhc%r%prllsgs a% l7=|l|r=§tg'ct?1ll Stezface adapted to

convert the call between an electrical format and an optical format.

I

Th.s Sheei Has Been Repl

AW
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(DPNSS) interface 62Bksystem ofclaim | wherein the app/idiod 8dnzbaitt® Bservice platform adapted to process

PCT/ US97/ & dséPeommunications with an interactive application.

21 The control interface 604 accepts control nessages
fromthe signaling %ocessor 622. In particular, the control
interface 604 fdent i'hqsserpafrlaip ] iberein 81A appbicatpnepmarises b tapdsmrime fatearapts & agrprent s

in the cottcadllandmesszyes call to a destinafisnalateintied 8y goallisgalipg ocessor 622. These
assignnments are provided to the AAL 616 for inplenentation.

The STMN E/ O 'bnt erface t606 N, hFT\ FS | %}S%é%pce 608, %‘he El. interface 610,
the EO interfate 612" Sugn okelam I viggn oY LT S AEPELE ek calhsigglingpt
cal I's, i nbatersn agjeradnersyesiniemetand ©AR-30%fem#-a second conmuni cati on

device 624. Likewise, the STMME Ointerface 618 can accept calls,

i ncl ygi ng user & oMY Gék OtSaim i WALRn the interfac | TR iLan;device
626. etween a sienaling s Sterl}]e#ﬁ;l'n%tl}ilnﬂnql :? nt lnr facegféé(i)ﬂqlrs g%agtgpt S %&rﬁ% ﬁﬁgilgg'clfnr’i cal
or opti cal™"Fsh HHEPURS SESTAT PR PER Wreieg s vices digttal netyor fompiy e t 5 t he
comuni cation signals fromthe STM N electrical or STM N optical format to
the E3.format. 1110 The sphion EBchimtvéekiacie iB@Scagyseptisade@ain thiedadk 64 stdn@ip@l S i N
the E3 f opetien A0R.3000MEF 408 ak HRGEUIIHRECALhIGBWS K THRES to the H
forngg. The E3 interface 608 can accept E3s fromthe STMN E/O interface
606 or from an_external ) connection. The El interface 610 accepts
the comuni cat Fon sTifietes of paip vherpin the infrefice sysem esmpiitss inoptiqakinterface adapted to
communi catone#t thei calhbetvween @ dptire! fEi@af wd aretlectritdionbdt. | nt er f ace 610 can accept Els

fromthe STMN E/ O interface 606 or the E3 interface 608 or from an
external connegti ong,. the EPaiint 6kl nication 15
- T g b L T R

sig s in the EO rnmat a rqvides an | nte

DPNg%J i nttgf?né(ﬁrétﬁ%‘?g%ﬁg&eéﬁf gec“gal%’mm BB AN signal's in the DPNSS
format and converts the comruni cation signals to the EO format. In

addi ti on, eachld nt eTHeagstemenf daimins whdreis itgniatefack rsysgenl iisk &lapred Re mrebvork higer
COMUNI CadomBhinifYhs&8rwleh%-GR-303 format and the asynchronbEranst¥hd¥bELGal. Nt er f ace 618 is
operational to accept ATMcells fromthe AAL 616 and to transmt

the ATM cells over the connection to the comunication device 626. The
STMH E/ O i nt el aceTB1EsHRy e lopherein thecipieiitce ATTATC 8 pdaptedn o fneerBTiviupgr E/ O
f or mat anmimuainations betwsemantimgegtared soivites GigiBal network format and the asynchrddves wefkfeGrldae
conpri sesfolat.h a convergence subl ayer and a segnentation and reassenbly

( SAR) subl ayer. The AAL 616 is operational to accept call

origination device jnformation in the EQ format fromthe
16. The system of claim ! wherein the interface system is adapted to interwork user

30 communications between a GR-303 format and an integrated services digital network format.

THIS SHEET HAS BEEN
REPLACED

This Sheet Has Been Repla

M




EO interface 612 and t ‘““WL“:“I origination device information

i nto ATM cel W8 98/23095 T!‘\m“\‘“ I 616 obtains from t he RIRP3{20770
interface 604 the virtu pat k i Bentifier and the virtual haymel:25 HAS BEEN
identifier for each call connection. The3lAAL 616 al so obt aijns thﬁgpgfgp_bi ty

of each call. The AAL 616 then transfers the call deigipat
devi ce informatildn bétsxsen foar hpevidde at nfeifed foE@caitdtwetnen trehdiehd fyised aATMGRIZ0S ual

connect i ONsysiA, BEHN VR AT EIMmunld@tond A& cASThUREBRkFwhAYEpAGEN | Mpl ement ed

may be sent back_Q, I | | r sqQr. 622 if desired. If
desired, the AAESX%%%&JL} gor?%%og_gqg%%#}??ﬁ?esesg‘ 3! Sggé‘%%%?) S%%ﬁ%r%afibaﬂ%%%‘%f@té"é‘q‘frme&ﬁ%h
t he control PHtRPPYEER BufEe! measkhiddeatifies e selggted broadband connection; Ag

di scussed abov e a cinhaterditddrid meeive thcicaibpigmeiing GOR thalGR3 0B syselinérsa GRI3O Sfointat irfd@o
opposi te direction, bLRdde the call signalidgSo thé sﬁknﬁllﬂ? pn@.bd'sﬁﬁixia@d?rngtrpmsga@@ b?&%l%;ﬁé&
interface 618 to the llg%};opterface 612, including calls exiting fromthe

El interface 610, t h8 -3 I'nterface 608, the STMN E/O.interface 606, and

t he DPNSS i nt er MhiRE™seng yay pdapirg 1@ receive user compipupyiqatiqns ingay{iR-33)fyrgey fropathe GREHS
sel ect ed al ready andssisk® ahd takdceive theantind eessage frore the sibratingyhocehar, 0 cavet horeLCt
(not 10 d‘ E BO}Nn) : cﬁﬁn@icstﬁﬁgtble&veenM@R%kfoﬁﬂa@mﬁb&adﬂﬁﬁ%%m&,%a d §itsinf: |¥1_e t""ﬁ‘ed
pr e-assi gne or : i an_he ac IS

t hrough a | ook-up ta%{%ﬁf%@gﬁ,Ht?&elﬁ%{gitd@é%ognr%%glﬁ rtr){:bﬁ%bgrfd S{/s%gl K3 ?‘58%?‘%%% aband
processor 622 can  connectiogyegtificddn i contrRlBESREEY ANG s s gnment t hr ough t he
control .i nt er f agervdeflatfamitke héoatibagd Gstem adapted to receive the user cofefuig@tions and t0 iSceas €
bi -directional and AbWuepengfuhicaiosg viRisadtd yplritRouni -directional. As a
resul L‘S, t wo virtual connections in opposing directions typically
wi || be requi re? for Each Eg& 'Ifhos7e skilled.in the art wll _

appreci ate how this EhYBE" StUHRpYi BHEHCTR i F8HCRWEC 3farteh & TerRiveIibg B
For exanpl eemmuhigatiopoiom Boinisererkinganit ang to route e ussy epnmyhiontions onthie lselerted &madbends et
of VPI/ VO snheatidtnhe opposite direction as the original set of VPI/VCs. For
each call, ATMinterworking nultiplexers would be configured to
auto ically invoke _this s nd. VPl / VGl .to ravi de a

bi - din?(%act i onal \Epl/ rtua esé%?]mng;é AL threwg?ecbﬁoaflﬁ%d St}’lsts%fd?n&:'fels Ao h Rl
call. mode system and wherejfytheggipoted hrgadband connection comprises a selected virtual path identifier/virtual
PCT/ US97/ 2#w@! identifier. ,

22 In sone instances, it may be desirabl.e to incorporate
digi tal Sl gnal By oCespd J}Qergﬁpﬁﬁﬁlxb%ﬁtﬁécﬁﬁ r%sin?alﬁg nchronous tranlsfgrvrgéde cxli)(s)src npect
exanple, in the present invention, diagi s nal . procesei ng I's Used 1%
det ect® t he®BRIFd 10 tepqivy s user pgmupyinications fromt the iptepyaeking aniyanditq rgyp e Usspopmupipgions
cancel | at i othe seiqctedwintal rathtidsaifieesvitten! channs| iggntifier.pr ocessor 614 woul d be

i ncl uded either separately (as shown) or as a part of the EO

interface 612. jhe S&ﬁr;?skémhrsgcxﬁ&%@mm&&aﬂm&dss&gsﬁg{eg miprr?ggg&r}ie cgggiggni&go

send contrigl nessages '?ft : TM i nterworki ng mnux
partiscoul ar PEFPAPEESERT O™ particular circuits.

22. The system of claim 21 wherein the signaling processor is adapted to exchange the call

IWeVal
T T

signaling with the broadband system in the signaling system #7 format.

23. The system of claim 17 wherein the converter is adapted-to interwork the call signaling
35 between the GR-303 format and a signaling system #7 format.
24, The system of claim 17 wherein the service platform comprises a media processor adapted

to receive the user communications and to process the user communications.

40 25. The system of claim 17 wherein the service platform comprises a host computer adapted to
control the processing of the user communications in the service platform with the interactive application.
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ngEcglsS(;LrA I_il sN %&%ggﬁml\mm\\“luﬁm{ecu on manager. (-IC-:?:l(\é/) o ggg'lr}uggmmm

receives and 10 procesges "t el ecbmiuni cati ons cal |l signat hﬂg $4 cont ."u.
messages to sel ect connections that estabid sh conmmyni‘cat %T S BEEN
for calls. In the preferred enbodiment, the CCM processes $S7_si GRBIAGEY to

sel ect cpginec tl"hd)s@&enﬁ 6fclagn Eﬁﬁlhher Wxﬂg@%@sﬁé BehbdsS acgﬁécpt{) 'stQ%geljvtv\i_l&tah

U.S. Patent, t
s ent e Hod BERH el @ SR oERFAR 4IRSy et s

assi gnee asPtHi*¥epat ent appllcatlon and which is incorporated
herein by reference. 15 In addition to sel ecting connections,

the CCM per f or ms2many TRY §y§Em bttt 126 Mtk cobnP@sing QNERN%L dffhase ‘%Lng prociessmg option

I | ect
g{)gﬁgi ts: ggsm% g’mﬂgﬁ d%l sg{ﬂges aQQF{:lQ forrtt?eu a|l Wergquqle eost%gmpuieéﬁs ﬁ%mted t8 ﬁﬁ“eve the
cancel ers, ‘6%‘1‘??5?’5?%“&“1 ‘?”i“?f@“ frFff‘ i ﬁ“é‘f‘?ed"ﬁ‘abaFerfe BRI 7 Gl @ropssgRgnt net wor k

functions, access renote dat abases, manage traffic, and bal ance
net wor k Ioads Qe skiiel sestbr dF cfhihﬂ7@5rﬁxeﬂlﬂol|nbnsﬁx@Bﬁdﬂﬁéeaﬁtﬁaam\ﬂ@:ﬁé@w%ta available

descri fged %k&%l%reﬂﬁh%gfngﬂrgze S GdafEFio! ré?rleupﬁe &Rﬁ’c\é%ata Tom gl (S:C(SH‘E %gag& 4.

Fig. 7 deplcts a YerS|0n er versions are a

In the enmbodiTEE" BPCeEng: 7, the CCM 702 controls an ATM

i nt erwor ki ng nmul t| pl exer (rux) that perforns interworking of DSCs and
VPI/VCl's. Howevast, the s ofiikym QORirthel coRpittl aGaiBAIMEAL hAfE fHRUsHE SpRRd

connect i Onslnf'oﬂna9$m50tmg serv1ces avaiie @dr %Qslﬁwherem the sxgnah rocessqr is Icl?ietaactg\r/émg/e the
Coerr i. I%GS a S| nal | N a .contro {I%P ?6 an

appl i cati ot pt ’t"%op“og g’mam" Ef?%tz’e EE’&?‘?dﬁ‘?bafeﬁ%asffFé{‘tcf"éPr%ess*f’@4 706, and 708 is
coupled to the ot her platforns. The signaling platform 704
is externally col¥pl edA byte e pB8dingsap dtiaefas: for-a callbeperntah SydcRbnolOrH& RESsykta | Ng

a message tihaRSpepdbieptahdid TR and@GR- DI stémQRat Q@ﬁeﬁ’abfe koHaRte th&cafl!t li hiléhe user

connection i.ntelligent networ appli ¢ation
part (IONAP)CGISHMHE lorgrﬁgéncggg I cl)l) th? %m fonfpnssg application part (TCAP). The
cont r df LFter P‘fﬂ"?B%P‘F%mBS?E%?‘H%?“'IV“EHUHF%‘(TVT wrigatamx control , an

echo control, a asigding precessemtaptstl to riseivé theepll sigmating perats ot signaBBe from the GR-303
The signaling platforspwesOhd gerne is%&ﬁroMﬁRralnﬂ'éfQﬂo&e shstedh, to kerldFt lea-lggﬁ’\?of é@gaenoﬁ’-nd
I NAP functionalit y to theas c%%uman%%;gz élyQ%l (‘x:k §05§y@&rp %nd?he ser\l;lgec at%égél'omp

SS7 nessages. The | SU E

to transmit and recei e PRR BEPVIfRA N ?essaﬁﬁé‘étt’?fé? ‘es{hﬁfeé“ drpaRscdRaridty i s
referr’dd as an "as@fergerikipgunit adapted to receiyp e fontrgl Sessege [from thewignalingrecessof, towereize
requi red by one ski | |teustritomhfigicatidns,tadd ©Gmérivrd e ugh cobtiinBitdedbetwen the GR-303

comercially s? &b, |tl§:hlgﬁlchr$ngﬁs EX AT Be sygtErQ Nhd ke seT\Fléel plldtfﬂm OHP k¥ red 35
The control platform /06 lsdgnqlrfrp m d

. of various external ‘interfaces
nnection 1 € control messa¥
including a nmux int ertace, an hterface, a resource control
interface, a billing int erface, and an operations interface. The nux
i nterf3ce 31 exibhaysgesof was 3y shanicotmpraing b emstconre afaped 1 Reae: L SRAJES

conpri se Dobnhénicdidhé im theSimgimR MhiSand to route the usereHMAMMBHS BRML §lect@@&n§etc§t;nus
information. The echo control interface exchanges nessages with echo

control systens a xchan ed wth echo control st ens
m ght include inrétr ucﬁ’? @ﬁg’mtg l@g‘?}ﬁlw ergip “ﬁ gerfp gonmestien @{?Pme“%?ﬁﬁ Yirget p¥h on

parti cul ar iqesifer/vigeak thepebidgghient s, and st atus i nfornation.
The réSource control interface exchanges nessages with external resources.

Exanpl es of suchs, The system of claim 30 further comprising a converter adapted to exchange the call signaling
between the GR-303 system in the GR-303 format and the signaling processor in a format processable by the
signaling processor.

40 34, The system of claim 33 wherein the converter is adapted to interwork the call signaling

between the GR-303 format and a signaling system #7 format.
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commreser on: wyoamss o MIMABEARILIy: ey tootine. ey oo

PCT/ US97/ 20770 a
23 voi ce detection, and voice negsaging. The nessagegméx?% 4?%8 BEEN
Wi th resources are instructions to apply the resourc

DSCs, acknow edgﬁent SThe%Qm%E’aJuH% \!vl{}tegxrﬂ'imrghﬂﬁlg pr&@s@;or@%%ﬁh%pnﬁesm§§aﬂgignamy
i nstruct cont lfﬂ'ﬁm}f}/ testing resource to provide a | oopback or %o

send and de‘f‘éé’%“ag”gcséﬁﬁ“ continuity test. The billing
interface transfers pertinent billing information to a billing system
Typical billing 3¢5  Thd spéeeni bBdldinaN3S iwherkid desighilieg patdsioes atipted he exeBdnke the kane
poi nt's 5f or S RQinedih theag}qm%yus%%fel' AbdefsGatnih @S sidRihd Sfert &7 e cal | .

The operations rnterface allows for the configuration and control of the
CCM 702. One skilled in the art wll appreci ate how to produce the
software for thed% nt eFifesstamn dfglainht) vehersints sepicaR P FoPpgses  media processor adapted
The appl i cab réivethalsér@bminuiddtions addusmprbdessniael usdr conpmaieiss. si gnal i ng i nformati on

fromthe signaling platform 704 in order to select connections. The
oo 0T b B SR SRR e Rl D A SrbS: SOM ARl 2L

r es ponsi bl ecofitend meawomma af the uger muaﬁt@w in ?‘Bfff‘ilﬁﬁgla‘f‘t“é}l"f“h the interactiveapaliatign,
exceptions, screening, and error handling. In addition to providing the

contr gl requi rengnts i‘ﬂ:rsy&gx?of claim 38 ﬁlrttll&'é%mpﬁﬂ% 2Bt Gaibis® RHaprk o fs@Fe¥brd@Sdagl SO
prOVI es require (0] ntro n 0
appr Opr iate Flefnetgep OB?Utleseado%te ¥ r?tneviz ﬁ\ ?66?%1 @%é%gl n %ﬁcfl fl?t%)b(r%se tF ESSISt in call

appl i cBti onpfmeﬁiﬂﬂor m 708 generates si gnal i ng i nformation for
transm ssion by the signaling platform 704. The signaling information m ght
be 1SUP, INAP, 1 TR sydefbr RS S8g@hel @mendinaaivict aluasckha@the poetksg option

Pertinent i 0 C I [ u ve the
bl ock ( CCB) gl’uo 1%{11 d%@tu{gl Jerv%ﬁs znﬁ&%L for t§e (’%ﬁ Sdélggin Hid lﬁstftg{r:mh t&quc{aﬁlzd }o retfl?’l 5 tk% he
cal | . processing option inferpatiog fgm é‘i':ri”ﬁ BP*‘&?‘PS%’H% % pﬁoﬁ?F s | n gener al
accord20m th the Basic Call Mdel (BCM defined by the 1TU An

instance of the BACM i $nds@ad SdiafnD30tadi@l @mpmsiig acalite dathbise BN senddeldale svatidble

origi nating, &sdr BaFpRA L BfevR iR SV S dath REmARREH £ AkH:BE
pl atform 70 m{e(r%%F l%m%ntqeSlgenral\xlnl {aocsfm téhl ng frun%:tl on (SSIg) trﬁat is used 53’

to i nvoke tﬁ@sté“e‘?@?’(‘,’%"sﬁ‘&nt rol function (SCF). Typically, the SCF is
contained in a service control point (SCP). The SCF is queried with
TCAP o015 | NAP mes&ages Theldystem of gaimedi furghensompesing atvica gatgrodesse prowsdilg @iaess

remot e mformzﬁ#@ﬁ @Jﬂ@tﬁx@%er\%ets Bvatidbicabd thed@Mivhdndit 00 EidnalidgNrocesbdd RGHAPRA R defrifveMhed

the SSF funct r the application
pl atform 70‘§°°ei§ﬂlg8%n°8rm(§° e from the 5%%??&amsgtgﬁggﬁ}a&%wgmﬁé) descri ption

| anguage (SDL) defined in ITUT Z 100. The SDL can be converted into C
code. Addi ti onal 43C Asmden?®r interworRing for pehél bewigsn treasmctuadusargnsfeprede sysgmiapd a GR-303
est abl ygh t %erﬁ,m{ej PRV kall signaling and user communications, system comprising:
a service platform adapted to process the call with an interactive application;
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;
a signaling processor adapted to receive call signaling in a signaling system #7 format from the
35 asynchronous transfer mode system and from the converter, to process 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, and to provide
a control message that identifies the selected connection; and
an interworking unit adapted to receive the control message from the signaling processor and to
40 interwork the user communications between the GR-303 system, the asynchronous transfer
mode system, and the service platform using the selected connection identified in the control

message.
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The CCM 702 can be co ' e-descri bed software | oaded onto
conput er. Thwo 98/23095 mjmﬂﬂmuﬁlmmm@mﬁ | nt egrated M cro_Pr o8GEUSITRNH
FT- Sparc 600 using the Sol &ri § operati*ng system and THISCS H!&QF@EN
dat abase systens. It nmay be desirable tosatilize the mul{ ﬁ?
capability of a Unix operating system 30 EiLg

7, it can be seen thahe themapphincst usher pdnakifing McréQ@&opkaceH&e o Eelcrgﬂ:athé 6gr
i nfor mat i 0BorfrincR3hd fm the inepworkin um&l;,@mo&eytﬁé ﬁ%cﬁﬂ% idafidk bl &9{]@ cféomec ion.
connections and services. The SS7 signaling is exchanged wt

conponent s through t he si gnal ing platform 704, and control information is
exchanged with éxter da¢ sys§m obHgim 43 wherein the Pﬁlﬁﬁgmnﬂw@mmpmsmﬂqgleatdomm
Advant aigeoidsdtifierrtitnal BadklAatifies not integrated into a switch CPU that is
coupled to a switching matrix. Unlike an SCP, the CCM 702 is capabl e of

57 WESSACE DESfAT AR of claim i W Rt oo Somec B el procspmp o
Desi gnat i offgeiyp the user wosumsromsakia gesesatmuipymitetiased. Those

skilled in the art are famliar with the foll ow ng nessage desi gnations: 40
ACM 10 - 4PAAdr @RSsyBH cRinCaINARRRAAR service platform compnses a hds\W¥hputeradapted to
Answer I\/lessagelth fih BLO ih Ir%fo pqh WO
98/ 23095 (] processmg of the user commumcatxons m e SCWICC p atform withthe 1nteract1ve appllcatxon

PCT/ US97/ 20770 24
BLA .- 48| oc Hhagystéwe kfdavh ¢TUfyrientomprising a service database ad2pes to store service data

Cal | Pr ogr @&eein the host computer is adapfed(@ retrieve the service dafalTRfORe deRAc® Hméqu assist in call
CGB Circuit Goup Blocking 5

G rcw% GrBup SEﬂ“’ockl ng Acknow edgnent GRS - -

Crcuit Goup Reset GRA - - Crcuit Goup Reset

Acknow edgnent 49. The system of clai@@J further comprising a ©jvicg dittba@rhavife tindebstngkaptian
information denoting services available for the call wherein the host computer is adapted to retrieve the
processing option information from the service database to assist in call processing.

20

50. The system of claim 43 further comprising a service database having service data available

to the call wherein the signaling processor is adapted to retrieve the service data from the service database to
assist in call processing.

25 SI. The system of claim 43 further comprising a service database having processing option
information denoting services available for the call wherein the signaling processor is adapted to retrieve the
processing option information from the service database to assist in call processing.

52. A system for providing an interface for a call between an asynchronous transfer mode system

30 and a GR-303 system, the call having user communications and call signaling, the system comprising:

a service platform adapted to process the call with an interactive application;

a signaling processor adapted to exchange call signaling with the asynchronous transfer mode system,
to process call signaling from GR-303 system and from the asynchronous transfer mode
system, to select at least one of a connmection for the call to the GR-303 system, the

35 asyrichronous transfer mode system, and the service platform, and to provide a control

message that identifies the selected connection; and

an interworking unit adapted to exchange the call signaling between the GR-303 system and the
signaling processor, to receive the control message from the signaling processor, and to
interwork user communications between the GR-303 system, the asynchronous transfer mode

40 system, and the service platform on the selected connection identified in the control message.
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o v R e

Query Response Crcuit R sm,gagHE%?

CRA -- Circuit Reservation Acknos edgnent R

Circuit Validation Test 15 CVR  -- Gitrcuit "EBIAGERt i on
Response 53. The sys@RNf claim- 52 further confpuisifigI8 ic®s connect adapted to receive G lser - -
Cont i nui t Y communications from the intel¥e#Ring unit and to route th&%&tcbﬂhlhﬂléémgg' B the RRANE Snnection.
EXM  -- Exit Message 20 | nfor mati on

I NR - - | nf or mat I on Reguest Initial
Addr ess 34. he syt of claim 52 wherein “Eé%?ﬁ‘eﬂzé%“}&?}k‘i?m‘séﬂg#@ﬁ%d virtual path
PAM 5 -- identifier\Bagbchadnelideniier. REL  -- Rel ease

RLC  -- Rel ease Conpl ete RSC -- Reset
Crcuit

Suspend 30 55. The sy; %ﬁof claxm 52 further cor[xﬁgﬁ%%nvener adapted to exchange the caﬁuggel

Unbl ocki ngb‘ﬁﬁfﬁ W}r@ﬁ?m in the GR-303 format and th@eg@lmg_ processor in a fOEJ??éEfa‘;epas@elby the
G rcuit | degtaiifg paksson Code.

CCM TABLES 35 Call processing typically entails two aspects.
First, an i ncomliglg OrI‘he g}:\;{]e Iopgﬁn}n% \Th(égﬂr{ﬁ:cgoh\%ner 1? ixda;():ted to int rworﬁcg)?ehca swna?xgq

orlglnatln cal proce onnect | on
uses to enPBYeeR NS "“"““Ja“gn%ggf’ﬁ‘émg?g@?af‘ratl ng connection in that
net wor k. Second, an out going or "term nating" connection is selected by

a termnating cafl praESEn ofkiain 5ewadn @ signklBg prodeftbrToddapRg PO the tMMRighain

coupl gd to;, aupg,gﬁlé%s@@t#b%gonnectlon in order to extend the call
t hr ough the net wor These two aspects of call processing are referred to
as the 40 originating side of the call and the term nating side of the
cal | . 58.  Thepygem@f gaip Ttveersindbe vgnaling peacespas isadenteddg exchange the call

appl i cat i osigraligt Wit adShrbmusreditinedd daeenBiche sifhulisg system #7 format. acconpl i shed

through a series of tables that point to one another in various ways. The

point s are t y?é.cal ere system of claim 52 wherein the service platform comprises a media processor adapted
to receive the user communications and to process the user communications.

60. The system of claim 52 wherein the service plaiform comprises a host computer adapted to
control the processing of the user communications in the service platform with the interactive application.
25 :
61. The system of claim 60 further comprising a service database adapted to store service data
wherein the host computer is adapted to retrieve the service data from the service database to assist in call

processing.

30 62. The system of claim 60 further comprising a service database having processing option
information denoting services available for the call wherein the host computer is adapted to retrieve the
processing option information from the service database to assist in call processing.

63. The system of claim 52 further comprising a service database having service data available
35 to the call wherein the signaling processor is adapted to retrieve the service data from the service database to

assist in call processing.
64. The system of claim 52 further comprising a service database having processing option

information denoting services available for the call wherein the signaling processor is adapted to retrieve the
40 processing option information from the service database to assist in call processing.
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25 conpri sed+*of ¢ nex n and next index (f]ﬁ'gl

next function points to the next table,3sand the next L ﬁ‘L 3§§ B&ENH S
ta_stiEl EQE’QE has {a

to an entry or a range of entries in that table. The d
trunk circuit $abl eTRQRemAf claim 52 whereinftkeltdewrkiBg A it tsadabied @Q&moﬂ&h%@ﬁ%lu@n
tabl e 806ucnilh AR kot RR nedorh @k ELBIID BE LAR DDy, and a rout ing table

812. The trun CII‘CUI'[ ta contalns i nformation

rel at ed to the connections. Typically, the connectl ons are DSO or
ATM connect i on$S- | nTheisgsteinpf clain &2 wherpmikhesignating arocessds isedaB@@to pwcassthekall ognakisr | eve
i nf orshat i i shdig syst@ #7 format and wheeinQhenbrwoging QRN 6dapted o it &k thelchlsidnditlge 1S

used 10 TRhickfeol B3QlsHRlil BIORBA ki b FURR b GO Jt%ﬁtttns?%m\r’,%? bomar.

the originating connection Is being processed, the tru

the trunk circuit table 802 points to the appllcable trunk group
for the origi n&ti ngAexsismdertroyiding an inteetace fon pkaligptyery atrppdbandg@sem ang a integrated
The t r unksegicesdigitblabriverk Sdmaivrthibhanisg isarfcommmtidatuns ane bailtsigehliigdtht Hererd Corgiridiag:| NY
and feerm nati Ngdahihg %o&@ﬁ%&ted W pracess the cafdf lu‘igh@seQEt agnlo b @&m&%&%?tﬁqé &l I S

bei ng processed, the t Ion.re

to the trunk group ?"8 o ‘tr?lvédeg e ?"58 H’éﬁsﬁaﬁegthgbd ﬁ’h@éttt‘e sﬁlecéﬁ? %F‘E“SF‘W“%Ol nts t 0
the exception t@BreEegg@ted toreceive the call signaling frqm the inkegiaise pevticet dibilabnegsk hstems ed
to identify vari ousinexipegitedrriendgita oasork édratteld tooprovie thatdll signaing 1@ he

influence the FOUtlﬁgaam{gp%m;Emh%}%ﬂ esdblelbl e Gigdalin T&&k&m ly, the

exception tabl t he
exce%t i on tabl ag‘ “g%gorgm i adaﬁgd }-8 receAt'l‘ v C? '%ﬁtclétns e eamed Sert”&eB Hg“ﬁﬁﬂw”t‘ he
cal | ed number t abl eforma from the ingefgyed SEﬂ”C‘tS Hig4l Gt Iyt 5’ '8’&‘2*’ the control message
The ANl tabl e 808 i &omthedigtailing preqsispr (o canvprt g ass sdmnpingatnct ervweed the ttageateat ed

to the caller's nunigices dgRe network format ar@@lboRiba FEMADAN 1ok ns AR ETNY %mkRRAD as

automatic nunber idgnt 1 g(ﬁ%lo)th bl ;ggl i.cal | .

poi nmﬂtos to the call eﬁﬂ ﬁ]rﬁtdo%l% dblelf © AfP 8 , tﬁ% ﬁ%%d%%%bé"%@é'e%’fl
poi directly to t i‘é‘t‘ Fretsagsi ®d20 804 or the routing table
812. a service platfofi i ﬂ@éttohf@ardmméﬁapteétﬂ resei@]tle uses copmmvdications adé retprdeyss
routing requirenentde Basoflmodicatidhe witin deBike BpplibEion. Thi S will be the
case for standard tel ephone calls.. The called nunber table 810 typically
F (rjlum(s gf_ 8 ut he %ngt ;3 sysz%etz)tl gf claim 67 ﬁmhersc]o't%ﬁ:?_f@tlg E&s?ho etc zgjla%é/dSt?g!cchgg Ehg utserx]e

i nf o¥nat i f@ﬁmr*@raaﬂtsﬁtgmtttf iptprevorkige piitRgd t9frovte e tfatcpmmwcat%wm felseted broadband
connect i ofsnectdb. The routing table 812 is entered froma pointer in
either the exception table 806, the ANl table 808, or the called

nunber tabl ¢ B40. THE J M in'cd il b vloddbhfadshefy BRb M Sin b0n By K, L OUP

in the trunk rou

806, the N *5‘5?*&1 vhergin the prlecied prpadbpnch eARpRSTon Copprises S%C‘e%t"%t?émr"gatf ef{gmtaébl e

812 30 channel identifier.

—+

70. The system of claim 69 further comprising an asynchronous transfer mode cross connect
adapted to receive the user communications from the interworking unit and to route the user communications
on the selected virtual path identifier/virtual channel identifier.

35
71. The system of claim 67 wherein the signaling processor is adapted to process the call signaling
in a signaling system #7 format.
72. The system of claim 71 wherein the signaling processor is adapted to exchange the call
40 signaling with the broadband system in the signaling system #7 format.
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the trunk group number in the trunk®grbup'tabl e 804 poin 0
group 30 t hat contains the applicabl g term nating c%ﬁ@gt?%%ﬁ}\ﬁ%m
trunk circuit table 804. The term natinigtru Bl [

B;gd tT ﬁ extend the cahd sysdher é]z{iﬂ%K_“Qlkl‘éﬁﬂ}ietcoh\%néryﬁidﬁﬁédMirﬁetxj—lyg)x&(/thécgailgfgnaz?ing

. us hat. . r e s, a

ormi nat: o sshis BtsBRE hohilphsl o Bl Aabtha WAL LR Bnef

Fig. 9 is an overlay of Fig. 8. The tables fromFig. 8 are present, but for
clarity, their Point Eresyhravef cBbn 67 whety@ghe servict platébrm Eongprised a imleliia piocdfoe Sdapted
addi tisonal o tbil&fe dsBabmmatlcaléhs 2GS Hoa6k thd R cbRBudicaies of Fig. 8. These

i ncl ude a CCMID table 902, a treatnent table 904, a
qgquery/response table_906, and a nessage table 908. ] The
CCM I D t abl e 90%- contfisytemof gL vehesein dis peryis Rlgtopn epgprises ¢ hostempteradapted de d
from t he teonmd the processing of ghe gsspcoratyhicat®in tha seavi¢etplafommith tizambradrige sppbcatisrLink

group tabl e 804. The treatnment table 904 identifies
vari oys speci al ;acti gns ' . processing, .40
HS . C7(? PR {t{\’n I&%Ia jéﬁefgnﬂepcomgsu?gga%grg?e (g‘)af(alpge:s?éclaagtg& t%mgtsoge a?aré/gt ﬁ?@_

Thisvm'll‘téﬁll, Lg/res 'ﬂﬁgt transm S| o € e )
and a caus¥Fd G Tiarifdht o Fefiivg the service data figpy the seryicp datahaseds assigt ift celim
t he trunk rrpeessiset table 802, the trunk group table 804, the exception table
806, the AN table 808, the called nunber table 810, the routing

}3%'?'} 8 8121 and ’hhe Qg %étgn?'%pgﬂﬁeﬁ tfﬁ'gllexeco%gﬁsing a service database having proyégin%sr{p%(%pgS

97/ 20770 . ) . . . . .
26 13 nfofmation denotinggrices atplhl el WS Il HBRE i BRREL PRMESARF o
i nvoke t hePrSesing petiog inforiation e &'s exvibndatabpse tp pigiylin call processing. gr oup t abl e 804,
the exception table 806, the ANl table 808, the called nunber table 810,
and the I‘O_utl Ng7g abl ghe system of claimBsb 4urthbrt cof ismg% sdrfled AfRoakd HARK SRRHR Q\Qﬁhﬁ)le&)d"
the excepttlog{c]cg Pv%{ee' 8 36' Lhe xAle ot gglaeteg o%éuitvgﬁxecqwlliclz edt ?runéler ta deb
810, the r Ut HY 5 B° B8 ROEFThE AP EL OFEHT® P B acegig Tom £ic service database to
The ¥ sacfsitt BsRbPOESies used to provide instructions for nessages fromthe
term nation side of the call. It can be accessed by the trunk
group tabl e 8047eand PRI fHlism bOcIdiN &7 tirthBKeoB bR of BRIcE dfdse having processing option
Fi gs. 10- ]'iZfogr(naaBIo Céenﬁxgn‘]ﬁnl/ic?gavgflabkqgr tl%/eac‘:lz;lll ﬁﬁ@e&tﬁﬁl?xgl ggsogerséo?%g aa;‘)&?\{oer'c;rilzleq}ie 10
depi cts an exarrp'} e ol ethe. trunk clrcult e RPPs Y e
trunk ci r cREPEEssing pption informatiop frprp thy sqrdeedatabpsep Asisy B A6 % he ori gi nati ng
Circust. Later in the processing, it is used to provide
information aboget t he sfsRmIdrpRAVdAGanGhtérfat for.a chiDietv@én 4 bsyRdhioddhs FirsGtthdde Hdtem
Processi NGy 3. ﬁ?ﬁ&h@éwﬁfcg Ha i RAR sdricel GHE! derofkI Y i tBJP%tththﬁegtb hafdleShe! S

th i nt or, N ted
or iGgP(r)l:a? i ncéﬁ’gl?eercg ?a["‘.“gl‘i‘?’ff °°f“€‘r“ﬂ‘?%’8‘ﬁ%%°% Pipelive ‘*‘g%‘g’ﬁ%@ﬁ@?ﬁ he trunk group

nunber is used &s§rvice platform adapted to process the call with an mteractive application;

30 a signaling processor adapted to process call signaling from the integrated services digital network
system and from the asynchronous transfer mode system, to select 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, and to provide a control message that identifies the selected
connection; and

35 an interworking unit adapted to receive the control message from the signaling processor, to receive
the user communications, and to interwork the user communications between the integrated
services digital network system, the asynchronous transfer mode system, and the service

platform on the selected connection identificd in the control message.
40 8i. The system of claim 80 further comprising a cross connect adapted to receive the user

communications from the interworking unit and to route the user communications on the selected connection.
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enter the table. Il!lul‘ r“ tﬂ’ﬂ :ﬂl o contains the circuit

i dentificat Wero8@230R8 (CIC). The ' e circuit whiFEA/YS§720770
typically a DSO or a VP/VCI. Thus, the invention is capable of nmapping the
SS7 CICs to the ATM VPI/VCl . 15 If Bhe circuit is ATM the virtual path
(VP) and the virtual channel (VC) also can be used for identification. The
group menber néaber Ths satemuiieirinBocherein tivatiecied coatiof @mptial Mdkodkd Rehudt pdre Ui t
sel ecti on.igeltiRrRAGHWRAR] ihdand] fier identifies the location of the
har dwar e associated with the originating circuit. The echo cancel er (EC
identification SI D) entry identifies the echo canceler for the originating
circuit. 83. ° The system ofefpin $0lET FPREYiSOG REoRECTeAdaPY e grehenss the ¢ali algndlihey
are fPl| edetstesnitmintagatel saviceodigslnagyork Themécthontegnddrsalic@ightal nd@ork formitend thé | ed
based on g4 rbeésdsnmnﬁa: &kdahPby BSHALRS protddr.€Cho suppresser indicator
in the [AMJ@%?@C%QM t he ec % contror device indicator in the ACM or
CPM and the information transfer capability in the <¥AI\_/I Thi s

i nformation is3rsed 1SR FRie’ Yhewinbe ©BHTFJE adartet wdiervedy tereatl lWgnading | .
The sat el Ibetweenithedntegsdtadrservigesfdigitd! edtwark fomdt gl a signaling systerg 41 fotnhat.t € i ndi cator in

the M or CRM It nay be used to reject a call if too many satellites are
used. The circykt t o circuit is idle,
bl ocked, or noté 5bI e Sdsmﬁ'he&%‘l érd(%‘%rm{gga g@i’h%?e%:sgﬁ seagla%{eh & REUFY %ef]nfanﬁg%f’th%g 25

of the ci r"balﬁ‘gt“amﬁﬁfs‘e@féﬁ‘ﬁ‘ - active or transient. The time/date indicates
when the idle circuit went idle. Fig. 11 depicts an

exanpl e of thegtr unkhggRidp df dkainess Wlldfeintle Dinbigz PRctsOR IIIQRQIS eXtBangt BBE hif UNK
9rOURs  signalin éwnﬁerasfrtc@mothﬁan&&g{tbe Sk ﬂte sgaatt & Ptém WSRHL4 O key into the

trunk tablé. are resol ution indicares situation is to
be resolved. G are is dual seizure of the sanme circuit. If the glare

resol uti on ent 8y i s Toesystem of claim 80 whereinthpyeryitel platfarm gompsisens medie progreyat adaptech t he
hi gher potdttceive e udtvinihisatioibands @rocess theusericammaxdtidnble net wor k el enent 30
with the |ower point code controls the odd circuits. If the gI are
resobytion entry is | |

ci rcuyt s. |If thhe Ié@ : S‘ysme”s'(%ﬁczl %OnWheehetn et Semce ‘g?tﬁ)%cqmr?"heeah°stcﬁ5‘p‘t§ﬁflw*§?feéf°ds
The conti ﬁ?PFPVh%‘PPF%SGS ofghftysf °°mm“m°a“°“5 p F@F%"“ﬁeh’éﬁ‘fﬁ@r‘t&‘@ﬁ'ﬂe IgFpragsing 4ppliqaamui ri ng
continuity tests on the trunk group. The conmmon | anguage

| ocation identighier thilkieh ofeMith ¥ fusthed cBRRrikiOs Brvst MMk diapRe 0t sYrvicd N8
satellite heﬁ_lm the hosIt f(ﬁﬂyﬁteg ﬁaﬁﬁg Q)trgt)/e\)e %QIS%E fﬂ)ﬂlt hé Qg/xcg g!ﬂgggsqu gslélt‘gt 1rli| cszzﬁls a

satel%lte sate roup entry |s use | unction
wi t h“t he §’§f°é§“tg|te i ndi cat or fleld descrl bed above to determ ne |f the cal |
has used too many satellite connections and, therefore, nust be
rejected. The servi @e sy3EmcAtaim $snHiteatapritify 4 Reride AaaHAteGviAE procgsthgl optidn” OM

a CCM (ATMforasnoa o@m.t ttn(.ctpmﬂabth@r R4 QRS RSRAASmb R G ada S & LALALS T O
t he nessa es _can obtal n paraneters.

The assoc? fess’d“gnt’ﬁtﬁ%’é’? ﬁBtaﬁcﬁ‘ fopdhe Sfrﬁhsiéag“gﬁfgass“ﬁ‘%ﬁ%‘l”fm%sgm% he area

code30 Sel ection sequence indicates the nethodol ogy that
wil | be used t 8l.sel b¢ systers offviaine 84 forther chmprisngla@@vicedatabase having sesvdxg darm evaildbiee| d
desi gnat i @nge daltlvherdild @e LifAdAG fOcOE istla@apfel hbitievs tHe GaHviteSiall 3B RAGheQE vt itabase to

foll ow ngasmkt%@ail l,odésgn nost idle, ascendi ng. descendi ng, clockw se,
and count ercl ockM se. Sthe hop counter is decrenented fromthe 1AM |f

35 92. The system of claim 80 further comprising a service database having processing option
information denoting services available for the call wherein the signaling processor is adapted to retrieve the
processing option information from the service database to assist in call processing.
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C L * .
27 the hop counter is zero fhe call 1s rel eased. Automatic
congestion control (ACC) active indicates;swhet her or not congestion

control is active. If automatic congestion control is active, the CCM may
rel ease the cal [93. Dusjseg for interworking€fbr ¢adl thet@Benh QE@EBHAG; trahTer G tsystee 1411 20N
and i ndex aﬁt@grbl&ﬁﬂwtl@s @?&aﬁﬁet@dﬂ@sy&t&ﬂ Nke &Gt hiiHgtcall @afng and user commu 1canons systeExl
12 depicts gn exanple of the exceptl on table. The index is used as &
pointer to ‘enter et he table. The carrier selection identi f| catl on

(1 D) paraneter |WE&P‘§‘§"H6%P‘€W@PFP&?S¥@?Cal‘lé"éf&ﬁé’ﬂ‘e’taﬁé’eml%?m and is used for
routing certain dcoppeseredaptedtb bxshangetie chibdidnaliigvith the intagmed sdndites iBitas ndrwvak Shistem
spare or no indicati ofpd iSEleSeikad] & afdgﬂfetweenamtegrated SERES dfléltglarIeWFk foMi€and a

presubscribed and inp, g party, selected carrier
identification code 'Tlgnalmés}sgg#g% LSCI’I bed and not input by the calling

party, selected acséﬂ“ta’i“ﬁrpr?casé?ftafi"fpf"éé‘t ferivecal senstingsin Bsigndline ey siamt 7rfermat from the
i ndi cation of input bsyichrenogetkanifergnodasystym amlfbmsd @atead, to aotdsethe call signaling in
i dentitbi cation code ngdsiRSIRS HREHS kT oMtk B Blbcd aRAdt onb YT aJeQrmecnon b k}@ uﬁeyrézédfagmes

party. The carrier i dﬁ%&]'nfeéw&% u)!'SBE‘] t(lJ a@ncﬂ:&%ﬁs%%s?é mgclf'e SESIPﬂ \é\rﬁ éhe Sewicf ?a(?ogn lf?{e

caller wants to use. IS 1S
desired network. The B&f-aad ‘ﬁ&?"t"ﬁeﬁi?ﬁ%‘él‘“eﬁ%gted}ab'd%‘f‘feéémﬁ%%c§dG?ché'%ﬁ‘?q at es
bet ween an(nteryatking unif adapted fogeceivethe cowrbl messagn ffom e eignaling proedssoc atd 6.

For exanpl e, inter natiheadk tedabd Soniu@lthtioReberm@tt Rintefatad ivRes gc'jgxtal network system,

sel eCtlgd internati On"’}l]e g BJhl-o Su's ansfer mode system, and thestrgxcg gla e?slﬁxﬁeée sgecgbl ts

from and "digits to" fo LS. | urt processing unique t range of
15 cal | ed nunber LOPPPRIEM idgRHge ‘Eﬁﬁ‘?ﬂﬁ" P$¥EY is a deci mal nunber ranging
from1l-15 digits. It can be any | ength and, if filled with |ess

than 15 digits, %4s fiTheaghtewd dfltlaths 93 ﬁﬁthérhﬁmﬁr&iﬂ@iarti'dagcodhagi ddaptedTtd Qeceite G tuSert 0"
field i's acfagidios fom e inerHERSH kARHORG b LMotk Fedbich ny
| engt andc I FI mnsedon\ll\ll tt”fxllel egéggt hlan 15 0d| gits, 0| S £ ed W the S#cbeﬁgéhp&mﬁ
t he rémai ni ng d| its. The next function and next |ndex entries point to the
next table whichH3is t’l;hmsxfgmo;clglﬁ)e%ANprem the selected cpngqtian coprprises a selected virtual path
Fi g. 13 dedectifer/anuaxtangl idendfiert he ANl table. The index is used to enter the
fields of the table. The calling party category differentiates

anong types of II| rtl > enc
and ?nar e g% o?%un QQQVPT?éf?H;Q eﬂlﬁeigz\?aﬁ%gxrc%%pr sks r%ﬁ % %ces¥or ag ﬁ?e
of addPess 'ﬁ‘éﬁ“’ééPFé‘%” FR%V“’E‘H@“’?—\‘NP‘* fogracgys é“-“ﬁb‘t"%?f“:‘l%?‘m“s The foI | oW ng

is the table fill that is used in this field: unknown, unique subscriber
nunbers, AN notg7avaithabls®m of claim 93 wheddin thOdervite 9mfdmdompimsqmes: BepuRPahpted to

nunber, ANoff) Mﬁo&glnggghpﬁsr cxmm@ammme%hllmpgla&ohﬁwﬁ@thé il Bk %%ahga%n

i ncl uded, 25 e called party i1ncludes nat | onal

non-uni que subscri ber nunber, non-uni que national nunber,

non- uAf que i nt ePBat i e Fysiemebelfim 97 Sxsther|cpmpsising & geres databaggradapieri ko strhgervice data
paramet er wabreieshe host computer is adapted to retrif¥eahe’ dlivige tisa fronp it s@vick dadbayé tosasdis0in &l cUS

further pregessihiddg unique to ANl within a given range. The dat a
entry indicates 1f the ANI repr esents a data devi ce t hat does not need echo
control . Orlglnatlng | i formation (QOL differentiates anong

ordi nary subscriBer, %Islfsfeﬁ‘eﬂftc&?m}? @“heARH’mH“éN EuF“é‘“ces‘la‘é?ﬁs‘b'i‘?Vl“é\Pé’lcesF’aﬁ PRYGR 30
speci & op@rfmmonhunrdlhg segvices ertadabiet for the deénwhefeinettle bast yempdterdis adapieg o coieve e

NoNn- coi N Cglokestid dpPoridtoRRaSETACRESSice database to assiBAQuBH&egQE Vi ce cal |, coin,
prison/inmate service, intercept (blank, trouble, and regular), operator

handl ed cal |, . . . . . .
100. The system of claim 93 further comprising a service database having service data available

to the call wherein the signaling processor is adapted to retrieve the service data from the service database to

40 assist in call processing, -
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Cervi ce (RSO Beme of ﬂﬂllﬂ]ﬂmnﬂl]ﬂl 755 & Fﬂgm)%rat on PHIAENER

for private virtual netWork typeb of Servyice t.funktion and next
i ndex point to the next table wabch is typ| cally the cal l ed number
table. 35 Fig. 14 depicts an exanple of the called nunber

table. The index0i.s hedystem afnhinr 9% fushet advbreisingl heerdal daishse having procesEhEYHRibn
nature of aidress d%hﬁgvsehraeyacaméfot Jn@caﬁxmemmedig@a xﬁgdpr&ugzé)r% adéJ 1o ‘F&%@UP:}]O,,
S

nat i onal ver sus i nt. I.on atlg b et ﬁ f I gl
entries folUsS™#RP °"m|8m51 oM e sgryic frebess °assr’ § pé‘?cesé‘ﬁﬂ ed nunbers. The
processing follows the processing |ogic of the "d| gits fronf and "digits
to" fi&lds in Filg 12 sySémeforyeovididgamditerfan for a call between anslynei@otious HARKEX mP@ sidtent O
the next tajy ﬁn%@ht@&keh&est hiGRtwoik sidfeeh, e el naend B8 cStnmith ations and call signaling, wEl g
15 depicts }?gme&ggnpsmg of the routing table. The index is used to ent&r the
tabl e. The t network selection (TNS) network identification
(D) plan indi céﬁ‘é&‘“cpr\"ef"m"rd typroggisghercall yigh qpdmergetite applisation,c.  The

transit networ k asighaiug irayessdt ddapfed tg exchapgd'calbsighaling ivigh theasyrotirodduetraistededde Bateinhe

range 10f nunbers to iglgtesd 41 @Rnaling from integrated services\V¥2i@Be@RBO Ky stem and from the
PCT/ US97/ 20770

28 i nternatic qrong‘grura?sg ' mOdIghséStem iy sﬁlfctt atéegs & orfl Feare Cnon ff) ?1%8 cﬁgé"cfhef or
an operator on the cé.‘}‘?g’ate?‘FFéV“ﬁéi’SMf ReEK %’Ffe“étrﬁ*& 2yashyonous transfer mPﬁ‘ﬁzFéé%e“b Atdthes
in the routing tabl e savie pletferah, 4nd to prkevivie i foptrel messaga fatddensifies théTsalectsicoomndion st
third next funcih @fekddeXunit adapted to &XBHafide@e AR fiziamhgakivednat ifedrbl 8ices/diGital

third ;pext functi On %%}hg)ésﬁ@ﬂmﬁiﬁqm mp;;roc,lgs@&g &&xv@&ggomgglg%%%%om gbéwnag?g

functlons e routin n or

alternate route ch0| PEpgessoffad B’rf(PJWBE °8’H‘[‘"|’W‘“@§°“ég‘f“6?ﬁéH‘ed’f‘%g’a‘%’ servicesgfigitat er s
to the treatnment tabinetworkfsysteme the eumhrfgoqsazmsgr podersystent, and; theesetviaa mhatfgrmoanphe
tabl e, then the trunkelgtedugnnécad igentified in the contygdimesdgey points to a trunk
circuit in the trunk circuit table. The yield fromthe trunk circuit tabl e

is th ti ne n.for t

can bgo seen f I’Oﬁn&{:I grsﬁ} ?6‘9?5’?@ ﬁ)? ﬁ‘@hfracﬁﬁ“%résméﬁﬁmﬁs COMBSHA PR &Y AHYE ‘P%\’Sétt e
to one anoFMRIPUNICRoBI fEHm the ipjgryorking unit and forypiite theifser CRFBEECgERS ot SelspiEdqontepiéon.
trunk circuit table for the originating connection and can traverse through

the 10 tabl gg4 by ﬁs@%&g of2Thirh N204HIR I e 3e1aRd cohkcRh RS Siectd bl Shd Of

the tables, desmlely‘g afachi%el ldentefrem nati ng connection identified by the
trunk circlit sone cases, treatment is specifi ed by the treatnent
tabl e2Pnstead of a connect i on. |f, at any point during the

processing, a tiMmk Jhougencelnlaind 02 fitertomgrisinga oanesstei adaytedtpyexqhange hechll signaling
directly t @etivéee the intkBlste@seBiths dighlln@wbrid yste i the IREgrdng seevides tikital Bl @K Lok andy

exanpl e, i Ay, ;Q@cegﬁ'%gi%m&prgégssﬁ@mﬁh&@nhﬁ processor. 1 roma particular AN
over a particular set of trunk groups. I'n this case, the ANl table would

point directly to 15 the trunk group table, and the trunk group table
woul d3foi nt to tiffe t ThnysteheEdsn 1Pawheseit he coaverigy iprpdapted fdnierivpris tietcall signaling

between the integrated services digital network format and a signaling system #7 format.

107.  The system of claim 102 wherein the signaling processor is adapted to process the call
signaling in a signaling system #7 format.

35
108. The system of claim 107 wherein the signaling processor is adapted to exchange the call
signaling with the asynchronous transfer mode system in the signaling system #7 format.
109. The system of claim 102 wherein the service platform comprises a media processor adapted
40 to receive the user communications and to process the user communications.
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The default path thro trunk circuit, trunk grou

excepti on, I8230PP egﬁnmm““ﬂﬂum“m t runk gr oup, "‘[‘)SPW"O
circuit. = ¢ Flig. "l6sdepi cts an exanpl e of the treat ment
table. Either the index or the nessage r4cei ved cause nunber are
filled and are used to enter the table. If the index is filled and used to
enter the tabl el10t heTlgaysemak clif 102 whetemglmts¢raire platfoghi eegpsseaatbarcdmpasnddpat He
val ue i ndiGatoDihe riobesdiipsl the Qe IRRBIMERio @%w%btaﬁm@ttmm&zxc%ﬁtc\é

cause value entry is the cause val ue |n a received SS7 nessage

message recelved cause value is fille and used to enter the

tabl e, then theldaus e\?ﬁfeﬁé’f‘fkf”aﬁt(tfﬂ%lter TPEEEsipe sPrvicq daaliase prlapiedipptore seiiic i
COM The metein the host compiterricadsmv tarrtHicnetht sarvigaiata froinrie strvict Hasabaexd assistdh eall
Fig. 17 depicessmgan exanple of the nessage table. This table allows the CCM
to alter information in 25 out goi ng nmessages. Message type is used to
enter the table, and _ it represents the outgqing standard SS7

message type. TH& paltgretetofickim RO fthet sompitingfyenire 8sbasiie g Profresing oPRsi ng
SS7 nessageformptien {enckangeservioesiamtilable for the call whergim the diast computer dsadhmed th aettievel e

gr oupot abl gocassidg Bitios mfbrmatioh fro e MR RIAEbasAb askis ilAAR BROGSE, omitted, or

nodi fi ed in the outgoing nessages. Those skill ed
inthe art wll ppr_ﬁ‘m ate that variations fromt cific enmbodi nents

di scl osed above'! % ¢ system opelarp 3?‘&3%??‘83‘58% f°ﬁ"é°e rg"t BB serre datpgratipdleon
shoul d .notte the calledereinghesignaling praeessabio gdaptechts erttiee e sprvidgdata from the servicesdapbdseltobe
measur ed lasist nealf @bdeileng cl ai ns. CLAI M 1. A nmethod for

oper gki ng a conmuni cations systemto handle a call, the nethod

conpri si ng: receivin |naf|rst ling format into
an interface unilf (2f#%)yystem of claim l&t}\’rg‘ﬁr BPPSeG Eise 4 "}tﬁ%ﬁlﬁf“’ﬁ'& RFPFETSRE optionst
si gnal i ng #femedan depgsing sefices aygilable £ he ghil Whereis ﬂéf siggaling giogeprar is ApPed nvetritve fhe
(314); processing optiod rsatignAdn: thejseevddedantagerto asgisi/a@l piotegsiighe si gnal i ng from
the first signaling forrrat to a second signaling format;

trans Perrlngthﬁ Si aI tnthc?zse]g:ond si gnal i.n torr’gatnfromth
3. t 1 0 th k ted t
si gnal'i conver st 0% & grial 1hg proc (%osro’?gg't"ﬁdsz pted to Inferwork the call

signaling between the integrated servnces dxgttal ne ork format and the format processable by the signaling

processar,

116.  The system of claim 102 wherein the signaling processor is adapted to process the call
25 signaling in a signaling system #7 format and wherein the interworking unit is adapted to interwork the call
signaling between the integrated services digital network system in the integrated services digital network format

and the signaling processor in the signaling system #7 format.
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10 in the si gnauu mﬂm’ﬁmm rocessing the signaling to generate a
first contr 09823095 ! B the first connection; PCT/US97/20770
transferring the first control "masfsa@e fromthe signaling processor to the

i nterface unit; recei vi ngz user communi cations in a first
communi cations format into the interface 15 unit; transferring
the user communitat iAosygenofesintervhiing & ¢al bergemnghadlinoit nétw @k thd\Qil hdVin@ EIAGRaling

unit to aaslsiceBmpliclidng stk bmpiingesponse to the first control nessage;

in the servi cea@ﬁogqugmagg Pexioqllarr&?et% Sgrvice and generating a second
contr ol message 1 n res o the user communications; 20

onse
transferring tﬁ%mgéﬁﬁﬁff”écﬁﬁ&’ﬁi nepwoEK Y iRt 3dgiiedrte bardle hecadler vi ce platformto
the 3 Si gnah asprhppnois @gsier mode system adapted 1 htuitiée tisd oglihal i Ng processor,
processi ng t??faﬁ&ﬁw}ﬂhtﬁﬁrmaﬁzﬁé aBARAGR adapedBRRERI e B, th; rd cont ' ﬁ'
nmessage i dentify n n i.,on; . and. ransferrin e
third control  HeeldnBalauapERbREal il Mlting s siecy g i R PRty
Unit; and CrLA Be GRPPIRYSIh e iRtBrated hpriesh figitaf nesTrsk sypier, thsexmalfonous
communi cat i ons f or nansfer o $ystem, and thej serivige platfoemuanidtto proeitle § hennsenatade that
connegtion i N respoRkiteOnt Recttddohmdetoant rol message. : 2. The net hod

of cl a! m | . mera%l)rnlexttg%d ie[i %01[ reéeivgﬂgglg%%lalﬁngr%tat %qu o;[xeho tl']:ei (EI%%O“ S 30
communi cati ons foOrnat Conprise. a. Gr rmat . 3 hE HEThEY B
claim1 wherein the s Segﬁ‘cjﬁ‘g&“?lﬁ‘@“”f’r(‘jﬁﬁﬁ{“’ 9 iYervesie the pallsignaling in at Jeast one of a
communi.cat i ons f or m8R-P3ripmitsan inteerdtest senyicest digitalSerwpikdermaOami 4 ddnalidetsysodk#7
format. format, and to exchange call signaling with the signaling processor in a format usable by the
15 signaling processor; and
an interworking unit adapted to receive the user communications, to exchange the call signaling
between at least one of the GR-303 system and the integrated services digital network system
and the converter, to receive the control message from the signaling processor, and to
interwork the user communications over the selected connection identified in the control
20 message;
wherein the signaling processor is adapted to receive call signaling from the asynchronous transfer
mode system and the service platform.

118. The system of claim 117 further comprising a cross connect adapted to receive the user
25 communications from the interworking unit and to route the user communications on the selected connection.

119, The system of claim 117 wherein the selected connection comprises a selected virtual path
identifier/virtual channel identifier.

30 120.  The system of claim 117 wherein the signaling processor is adapted to process the call
signaling in a signaling system #7 format.

_ 121.  The system of claim 120 wherein the signaling processor is adapted to exchange the call
signaling with the asynchronous transfer mode system in the signaling system #7 format.
35
122.  The system of claim 117 wherein the service platform comprises a media processor adapted
to receive the user communications and to process the user communications with the service application.

123. The system of claim 117 wherein the service platform comprises a host computer adapted to
40 control the processing of the user communications in the service platform with the service application.
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second signaling formt cenptises C7.* nethad of claiml

wherein the second communi cati ons for mad3 corrprl ses an asynchr onous
transfer node format. 7. The method of claim11 further conprising:
1 0 processi nghe speemsdf giaia lil hfprthen canipeisisg greaick Agabpse a0PES BfstobeseSRE 841

echo canc@hdredf in@Rost mputer is adabtberoG@idve 1R R&vice data from thepgem/ck- qgtglgseecg Q&st in call
cancellation in the interface unit in response to the

cancel | at{ i S&l ecti on. 15 S. The nethod of claim 1 furt her conpri sing
collecting digits fromthe user comuni cation in the interface unit.

9. Thc method ©5. cl @hensyBerk of didirert 1 Thrmpr keipniging a service database HaGinG proEesdinpToptifte
digits framehdiRn ol REReshilable Gorlthecal Ivmaalhlmo&wammt&% adaptédto retrieve the
converti n}gocegglg opt% m%om:%og ﬁ'tom %essgn%ge gtagasgtg aa‘slsxst 19 call prorcreaéglbg

126.  The system of claim 117 further comprising a service database having service data available
10 to the call wherein the signaling processor is adapted to retrieve the service data from the service database to
assist in call processing.

127. The system of claim 117 further comprising a service database having processing option
_ information denoting services available for the call wherein the signaling processor is adapted to retrieve the
15 processing option information from the service database to assist in call processing.

128. A system for interworking a call between a plurality of networks, the call having call signaling

and user communications, the system comprising:

a GR-303 system adapted to handle the call;

20 an integrated services digital network system adapted to handle the call;

an asynchronous transfer mode system adapted to handle the call;

a signaling processor adapted to receive the call signaling, to process the call signaling to select at least
one of a connection for the call to the GR-303 system, the integrated servizes digital network
system, and the asynchronous transfer mode system, and to provide a control message that

25 identifies the selected connection; and

an interworking unit adapted to receive the user communications, to receive the control message from

the signaling processor, and to interwork the user communications over the selected

connection identified in the control message.

30 129, The system of claim 128 further comprising a cross connect adapted to receive the user
communications from the interworking unit and to route the user communications on the sefected connection.

130.  The system of claim 128 wherein the selected connection comprises a selected virtual path
identifier/virtual channel identifier.

35 :
131 The system of claim 128 further comprising a converter adapted to exchange the call signaling
between the GR-303 system in 2 GR-303 format and the signaling processor in a format processable by the
signaling processor.
40 132. - The system of claim 131 wherein the converter is adapted to interwark the call signaling

between the GR-303 format and a signaling system #7 format.
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transferring the digits in the ﬁﬂmﬂﬂuﬂwgﬂ"l r’ format to the signali ng '
processor; wo098/23095 and ! gu e digits in tmer/ﬁssgnanong
* L M S *

processor. ,
1(). A call proccssing system conprising, an in E’F‘\Sa\%ﬁpﬁ]nws (BEGY)
configured to receive and transfer signaling for a call jn a REPLAGEDrst

signal ing for ”Blt3?] - CRRlsYRnorlolalid 12600 kelihe [ﬁﬁclaicmego{?gns idgﬁecpt@ekclﬁ'ax%@ el ' TTC
i 1t comBEARHEL L Wi ok S U 1SRl SRTIRALRBL 208s lmr ek Presmons e

the first CE‘bVﬁﬁ“éctlon in response to the first control nessage,
receive a third control nessage for the call identifying a second

connegtion, ancshr anﬁlfeg)rs:e&l B1as £ ﬁﬁ@m;ﬁyna@gac&mmy ﬂaﬁedﬁ@&@rﬂﬁ% GRIUME.GRE | ONS
for mat betwesh (' mtggra?edéeenﬁc%%] gﬁgpnegv%ﬁctsl}/s%m ih Bh if tﬁ%ﬂgdr'sex}vlces% rg g nfwvorlk‘g'%g)%\?agé ihﬁle

nessage;
si gnal i ng SERYRE PREEF BE "ﬂﬁiP‘E‘mf’Gble by the ilﬁ’élmfg|13f°§ﬁtss°§| gnal ing format, convert
the signaling fromthe first signaling format to a second signaling

format, and transf errﬁebﬁmﬁﬂo@e@&ﬂ ng whae,mec&e«s&m a8dp@A@ RS ofOh OBl sign gnaling
a si Qpa' ' %Qtw%n%eexﬁé rat%d(serg 2ds d{aﬁrl LS 641 £t?mcf 3 F’%%alm &S #flf%‘a' ing fromthe

si gnal'i gecond Porma process the
signali ng to generate and transfer the first control nessage

i denti fyi ng the3$.ir sthecyremediciaom | 28 weainhe signdligrrosess iddlaptedato pees thecamt r ol
message, t Qiggfig nals@nANLsykbraRsfoskar.t e third control nessage

I dentifying the second connection; and

15 137. The system of claim 136 wherein the signaling processor is adapted to exchange the call
signaling with the asynchronous transfer mode system in the signaling system #7 format.

138. The system of claim 128 further comprises a service platform adapted to receive the user
communications and to process the user communications with a service application.
20
139. The system of claim 138 wherein the service platform comprises 2 media processor adapted
to receive the user communications and to process the user communications with the service application.

140. The system of claim 138 wherein the service platform comprises a host computer adapted to
25 control the processing of the user communications in the service platform with the service application.

141. The system of claim 138 further comprising a service database adapted to store service data
wherein the host computer is adapted to retrieve the service data from the service database to assist in call
processing,.

30

142,  The system of claim 138 further comprising a service database having processing option
information denoting services available for the call wherein the host computer is adapted to retrieve the
processing option information from the service database to assist in call processing.

35 143,  The system of claim 128 further comprising a service database having service data available
to the call wherein the signaling processor is adapted to retrieve the service data from the service database to
assist in call processing,

144, The system of claim 128 further comprising a service database having processing option

40 information denoting services available for the call wherein the signaling processor is adapted to retrieve the
processing option information from the service database to assist in call processing.

This Sheet Has Been Replaced

LTI




a service platform (310) conﬂ‘ﬂmtﬂ”ﬂlﬂuﬁu MiﬂLt he user communications over
t he fi Ve ogizsdfect i on, priclilgsllk BEkey Mland transfer thePSEYSHY20770

control instruction in response to the user comph+eeatt 201
11. The call processing systemof claim k4§ wherein the Fﬁﬁsﬁ*"gﬁﬁéﬁfﬁﬂ
format and the first communications format conpr|se a RERLA0ED f or .

12. The cal | prad®ssimgysiay Sk pravidiig aaandénivohhikctivh €r @ call, hd @il Fdving tallSsicgildlg laftChser
Servi coq Dl LA e e e o | 0TS T CALL Pt oeessing_syst em of
clai m 10 wherei it irﬁucaoms"éué"c??f’c?ng‘% §8ATeP Ry o faRet the caffas rraé’c?rjr‘gﬁ?!g'gihlg ral i ng
System #7. 30 secondicompppicatign devigs yarieddp reeeigyietcalin of cl ai m 10 wherein the
secondSsi gnal i ng firspintwetorking unit adapoeddr redys thE¥affic for the call friib the Tilecoamdunicionde&si ng

system of claim 10 whggel first Bfhe&RE AP dorv QI Ra e tioRNBe GR-303 fofrd: WRLsy SRR S €S

an asynchronous transfer. node f.0 o 16... The call
processi ng system of %%af’%?rnlﬁm%ce%é‘%ﬁ%ep tifY 8 $ifeied;sprgnd connection ldempﬁg s Arhiorsy,

processor is further RS gireErnirer die syadEmpny ramkr wpdgsellsi ng to sel ect

a cross connect adapted to receive the asynchronous transfer mode cells from the first interworking
10 unit and to route the asynchronous transfer mode cells based on the selected second
connection identified in the asynchronous transfer mode cells;

a second interworking unit adapted to receive the asynchronous transfer mode cells from the cross
connect over the selected virtual connection, to convert the asynchronous transfer mode cells
into a into traffic having a format receivable by the second communication device, and to

15 transport the traffic over a selected third connection to the second communication device
identified in a second control message;

a third communication device adapted to receive the asynchronous transfer mode cells from the cross
connect over the selected second connection; and

a signaling processor linked to the first communication device, the second communication device, the

20 third communication device, first interworking unit, and the second interworking unit
wherein:

the signaling processor is adapted to receive and process the call signaling from the first communica-
tion device to select the second connection and, if the selected second connectica connects
cross connect and the second interworking unit, to select the third connection, to provide the

25 first control message for the call to the first interworking unit, and to provide the second
control message for the call to one of the second interworking unit and the third communica-
tion device, and

the first control message identifies the first connection and the selected second connection,

the second control message identifies the selected second connection and the third connection, and

30 the first connection, the selected second connection, and the selected third connection form a tandem
connection.
146.  The system of claim 145 wherein the third communication device comprises a gateway.
35 147.  The system of claim 145 wherein the third communication device comprises a asynchronous

transfer mode communication device.

148. The system of claim 145 wherein the second communication device is adapted to receive the
call in the GR-303 format.
40
149.  The system of claim 145 wherein the second communication device is adapted to receive the

call in an integrated services digital network format.
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cancel l ati on sel ecti on. 17. The call processi

176 wherein the interface unit is further 10 configu

fromthe user comunications. 18. The call progessi ngERWEERM of
claim 17 wherelist:  The system of didie 145Rthetif the @cand kdmnhvhicition 8REE T

transfer dhqr el &vikQ the signaling converter; 15 t he
signaling converter is further configured to convert the digits into the
.second signaling format and transfer the digits in the second
signal i ng for n‘ri&J t olhe pste ofipiM 145 vherein the secqnd gremsmyigisttion deryige comprises a synchiohas

si gnal i ngligitalieessch@revice. f urt her configured to process the digits. 20
REPLACEMENT SHEET
152. A system for providing a tandem connection for a call, the call having call signaling and user
communications, the system comprising:
a first communication device adapted to transport the call as traffic in a integrated services digital
10 ' network format;
a second communication device adapted to receive the call;
a first interworking unit adapted to receive the traffic for the call from the first communication device
over a first connection, to convert the traffic from the integrated services digital network
. format to asynchronous transfer mode cells that identify a selected second connection
15 identified in a first control message, and to transport the asynchronous transfer mode cells;
a cross connect adapted to receive the asynchronous transfer mode cells from the first interworking
unit and to route the asynchronous transfer mode cells based on the selected second
connection identified in the asynchronous transfer mode cells;
a second interworking unit adapted to receive the asynchronous transfer mode cells from the cross
20 connect over the selected virtual connection, to convert the asynchronous transfer mode cells
into a into traffic having a format receivable by the second communication device, and to
transport the traffic over a selected third connection to the second communication device
identified in a second control message;
a third communication device adapted to receive the asynchronous transfer mode cells from the cross
25 connect over the selected second connection; and
a signaling processor linked to the first communication device, the second communication device, the
third communication device, first interworking unit, and the second interworking unit
wherein:
the signaling processor is adapted to receive and process the call signaling from the first communica-
30 tion 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, to provide the
first control message for the call to the first interworking unit, and to provide the second
control message for the call to one of the second interworking unit and the third communica-
tion device, and
35 the first control messége identifies the first connection and the selected second connection,
the second centrol message identifies the selected second connection and the third connection, and
the first connection, the selected second connection, and the selected third connection form a tandem

connectiozl.

40 153.  The system of claim 152 wherein the third communication device comprises a gateway.
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154. The system of claim 152 wherein the third communication device comprises a asynchronous
transfer mode communication device.

155.  The system of claim 152 wherein the second communication device is adapted to receive the
call in the GR-303 format.

156. The system of claim 152 wherein the second communication device is adapted to receive the
call in an integrated services digital network format.

157."  The system of claim 152 wherein the second communication device comprises a synchronous

optical network device.

158. The system of claim 152 wherein the second communication device comprises a synchronous
digital hierarchy device.

159. An interworking unit for facilitating a call comprising;

a contro} interface adapted to receive a control message for the call that identifies one of an integrated
services digital network connection, a GR-303 connection, and a digital service level
connection and an asynchronous transfer mode virtual connection selected for the call by a
signaling processor;

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 asynchroncus transfer mode connection identified in the control
message for the call;

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.

160. The interworking unit of claim 159 further adapted to interconnect the user communications
a first GR-303 connection and a second GR-303 connection identified in the control message.

161.  The interworking unit of claim 159 further adapted to interconnect the user communications
a first integrated services digital network connection and a second integrated services digital network connection
identified in the control message.

162.  The interworking unit of claim 159 further adapted to interconnect the user communications
a first asynchronous transfer mode connection and a second asynchronous transfer mode connection tdentified

in the control message.
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