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the third selected connection. The interworking unit is further adapted to receive the interworking unit
control message and, in response thereto, to process the interworking unit control message to process the
30 user communications.

Still further, the present invention is directed to a call trigger system for transporting a call
between a first communication and a second communication device through an asynchronous transfer
mode system. The call has user communications. The system comprises an interworking unit adapted
to receive the user communications from the first communication device on a first connection and to

35 transport the user communications to the second communication device on a second connection. The
interworking unit monitors the user communications to detect a call trigger and, upon detection of the
call trigger, transports a first control message containing call trigger data.

The call trigger system further comprises a signaling processor adapted to receive the first
control message and, in response thereto, to process the call trigger data to select a processing option,

40 and to transport a second control message designating the selected processing option. The interworking
' unit receives the second control message and, in response thereto, interworks the user communications

for the processing option.
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30 asynchronous transfer mode system. The call has user communications and call signaling. The method
comprises processing the call signaling in a signaling processor to determine a selected first connection
and transporting a first control message designating the selected first connection. The user communica-
tions are received in an interworking unit and interworked to asynchronous transfer mode cells that
identify the selected first connection designated in the second processor control message. The user
35 communications are monitored to detect a call trigger with call data. The call trigger data is processed
to determine a processing option.

Still further, the present invention is a method for transporting a call in an asynchronous transfer
mode system. The call has user communications. The method comprises monitoring the user
communications to detect a call trigger with call trigger data. The call trigger data is processed to

40 determine a processing option. A control message designating the selected connection is iransported
from a signaling processor. The user communications are received at an interworking unit and
interworked for the processing option designated in the control message.
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WO 98/ 25079 Fig. 2 is a block diagram of a system for detecting a tone with a tone detector internal to an
:F;CT/ US97/ 2027 7interworking unit.

Fig. 3 is a block diagram of a system for detecting a tone with a tone detector external to an
interworking unit.
Fig. 4 is a block diagram of a system for processing a call trigger using a service platform.
35 Fig. 5 is a block diagram of a system for detecting a call trigger in which the system interacts
with local communication devices.
Fig. 6 is a process diagram of message sequences for a system for detecting a call trigger.
Fig. 7 is a message sequence chart for a system for detecting a call trigger.
Fig. 8 is a functional diagram of an interworking unit for use in a synchronous optical network
40 system. .
Fig. 9 is a functional diagram of an interworking unit for use in a synchronous digital hierérchy
system.
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40 in-band communications.
In addition, call signaling and user communications may be transported out-of-band on separate
transport paths, separate transport channels, separate transport connections, or separate transport media.
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vutual path (VP) and a vutual channel (VC). A VC lS a loglcal connectxon between two end points for

the transfer of ATM cells. A VP is a logical combination of VCs. The ATM system designates the
selected connection by specifying a virtual path identifier (VPI) that identifies the selected VP and a
25 virtual channel identifier (VCI) that identifies the selected VC within the selected VP. Because ATM
connections are uni-directional, bi-directional communications in an ATM system usually require
companion VPIs/VCIs.
The SONET and SDH protocols describe the physical media and protocols upon which the
communication of ATM cells takes place. SONET includes optical transmission of optical carrier (OC)
30 signals and electrical transmission of synchronous transport signals (STSs). SONET signals transmit at
a base rate of 51.84 Mega-bits per second (Mbps) for optical carrier level one (OC-1) and synchronous
transport signal level one (STS-1). Also transmitted are multiples thereof, such as an STS level three
(STS-3) and an OC level three (OC-3) at rates of 155.52 Mbps and an STS level twelve (STS-12) and
an OC level 12 (OC-12) at rates of 622.08 Mbps, and fractions thereof, such as a virtual tributary group
35 (VTG) at a rate of 6.912 Mbps. SDH includes transmission of optical synchronous transport module
(STM O) signals and electrical synchronous transport module (STM E) signals. SDH signals transmit
at a base rate of 155.52 Mbps for synchronous transport module level one electrical and optical (STM-1
E/O). Also transmitted are muitiples thereof, such as an STM level four electrical/optical (STM-4 E/O)
at rates of 622.08 Mbps, and fractions thereof, such as a tributary unit group (TUG) at a rate of 6.912
40 Mbps.
Telecomrnunication systems require call setup information to initiate a connection between

communication devices. The call setup uses information in the call signaling to make the correct
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signaling are standardi zed 25 signaling, such as SS7, C7,
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o ey b oo AL el s o
comon desi grise iSaTTeEnizRkly theomipuieption device as pejugyakftpng eAvFiREFOBRPTPEHNS to occur,

I n addi tion, tealthe ®mgnaikdtingdexizel oughe syseannumilicate omsnuni@atioh device,ans@odetted
out - of -band QRoc&ERAHALRr. For example, transmittind RS0 ok oPRbISgnalS £RAe ddrkindnli, %P&Qﬁlrt
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PCT/ US97/ 202-fe]be transmitted to the communication device that is originating the call.
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synchrgnous digital hierarchy (SDH) . For exanple, signaling
system 7 (SS7) and the Eur opean equi val ent transport
signaling traffic out-of-band. L@@@‘MEHB$?%E\§S§M7 systens such as | SDN

and broadband 5 The system of ths presest isvamtion albwh rallad barlasehirens stvid poeidei sgeis dat a
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implementation use fewer service platform ports because the service platform only needs to be in the call
for the time period during which the interactive application is impiemented. This time period is typically
much shorter than the duration of the entire call.

Fig. 1 illustrates the use of a call trigger system in accordance with the present invention. In

35 Fig. 1, a telecommunication system 102 has a call trigger system 104. The call trigger system 104 can
' receive one or more calls and route the calls to the appropriate device.

The call trigger system 104 interacts with a first communication device 106, a second
communication device 108, and a third communication device 110. Each of the communication
devices 106, 108, and 110 comprises customer premises equipment, a call processing platform, a switch,

40 or any other device capable of initiating, handling, or terminating a call, including a telephone, a
computer, a facsimile machine, a private branch exchange, a service platform, or an enhanced platform
that is capable of processing calls. The call trigger system 104 contains a signaling processor 112 and
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multiplexer that provides multiplexing and demultiplexing functions for ATM cells, or other types of
interworking units.

The interworking unit 114 accepts user communications from, and transports user communica-
40 tions to, the first communication device 106, the second communication device 108, and the third
communication device 110. Preferably, the interworking unit 114 is an ATM interworking multiplexer

that interworks between a first communication device 106 that communicates user communications in



WO 98/ 23079

PCT/ USQ7/ 203¥/98/23075 _ PCT/US97/20277
6 connecti on between the communi cati on devices so that the

user conmuni cations can be transported 8 across the connection
bet ween t he comruni cati on devi ces. Enhanced services

may be requir adrmMtirag ©@d 4 DSetaPeih@ra ekl of B icEHgnATEkion AlkViceSo8 R 1 i P Gt
processi ng. SUGhGRBRNES dorRinhioRsin AF RTRTML IR, ¢ b sBL QYL defgyes uch
as service pl af 1f.ﬁgems. The 5t S ervi Ce g géfrgdr are useqg. to provi de
interactive appll CaPPEHELI He COMMMTPEALTUR YV 8 NP max Rsiether TOM or ATM
commands, t onélsviceyand iptemgrkingsrrote sereigeddapenany fhrnatsi Apd tepepf teowdding uniTthes

cal | s ase conneomedible®ith Ihe present system is discuset avdr€filyertyf or m t hr ough a port on

the service platforgip infeRokir u§1?f1\4iagc@ptpéoﬁt¥(ﬁ ﬂEs@ﬂgLsrf;oﬁxf 2G5SR aMohelbt f B ges to, the
comruni cati on _devi ces and

btains the information needed to conplete t
call routing SE"BF 6,Bré)§es“|°ﬁglg, Ot ma_rw"gfmg ‘m{tﬁg S8 5, "&fg’."ﬁﬁ"’gtgﬁlﬂ"rdrﬁ%n%? vERinp
rel eased fr omPFa§ess | qontrol fRpssegfetopigentifycths ragired JRigrwersing gesipament 19 tagh drehuser 10
call. communications are convelgeaebetereen the Comeat thatlislcompatige withehe irsoossicagonaikvia cal |
triggerioi n N dogahkthe & Y thith@ cSffatifle With $RPhESrehird communication devidadi0dhid Got he
cal [ 15 connected Be GeR-SQITHI AELLAN, ASKGAT o bubldsubddi S9EL b oV en!

or signal that o us 0 rocessi ng ransl

or call routi r‘?ﬁﬂf56°°6’8&‘ﬁ‘f°a“9ﬂf§?ﬁ‘“‘t ‘reogﬁﬁéﬁ’s eriettier F'?é apdthesgeond gomapgnication device 108

For exanpl e, a&verah tonpecliqpgde. Altsmadlelyethacontont message ddsigeates a selegadcondrictivn betgeanr s
when the nunbetie fikst so@miuiclbrieienl 04 &ver its connectid@N24nd @¢ wipvoNAuliQdAAckice $ WRerOt her
di al pqg, or %mBecﬁmg&gﬁméﬁﬁelchgle&ligl\/slaf\e%onnuted% tﬁé%w}kﬁ%gﬂipnﬁ.dev' ce

such as, for exanple service platfo IS recei,ving t al | nd if the
call trigger satis fFP‘é%g% 10 %’?l\lrl f“ge(‘." Cr)lﬂng a seremtd connectiop 5 &?S‘gf‘g“f‘r"é A& eﬁfe% gaﬁ{é}j f?rh e
communi cat i on Ad& fasmatisd commuaisatipas. og2 eetrtet RS fon §PM srBmpigtws s Tirginteavodéngur |,

t hen t he communit tidtritepworkiehe] usee conguunicki@nsheseartheciovites otet thawglettircometrivnnTioat | on
device, can CaSLanipRAuser communications calBeQ6rR &l Bweei0OA T G/ VCIEHd TOXABEYs €in such

trans mZBt i ng @n E)ﬁ.{aglb, u@&l c%nﬂ%&?gf%@ﬂ%ﬂk:%dec@?a\ln(?ciaﬁ)éfro?nomgbq/hﬂlq&lsqglse{eaéd Ig‘{bls,o n

he
S

band protocol c cause t (ti ) uted t not her conmuni c

devi ce or caud® KETEMBHRFaHS are mapped dynamically g“‘bée efﬁ“gﬂg“rﬁ“csfléﬁedtvd’ Whis

conmmuni cat i on devi defetringtstill to fig: it gthimteiwoekinghmwit ¢ if a monitoring interworking unit. The

Unf or t unat el y mofiuniyg 6o kiNidk is $3patildTRetdcRFWicAlBridebrad thd 3@ caRfinaicanPasatiel Or m
remain con neCtu?e?I communications enter ﬁx@in&%rk@@luhit. h@negﬁi%ﬁnt&w&ﬂhé unft] iltg(gﬁ[:ts the call
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i nvention al | comea@ah 124 tb the BGM foirandestihed foomyeeond eqmmiupation davice €98 ovensCIPNET

as a service pbmkdiot M6, akd el tifRr SBEY ibe Rlediadt ot e DIONdofert®hi 198 as the user

applications hag¥s.R868s me%é;gorkmgunit“& Therefore, the service
platformis not required to remin on the conpection for the duration of
the cal® 30 e nfrone it T op oy P of sopar® b plirBser

appl i cations PHATabiedli perogng it 14d bsst figitel pignal prOgesIOR dispussed hereafter, that is

programmed to process the user communications and to detect the call trigger as the user communica-
tions pass through the interworking unit. For example, if the telecommunication system 102 uses a dual
tone multi-frequency signal (DTMF, hereinafter “a tone™) as a call trigger, the interworking unit 114 can
35 be programmed through software in the digital signal processor to detect the tone during user
communications processing. Alternately, a processor card can be installed in the interworking unit 114
to detect the call trigger.
The interworking unit 114 can be configured for multiple detection options. The interworking
unit 114 can be configured to detect a call trigger, such as a tone, and strictly transmit the call trigger data
40 to the signaling processor 112 without first processing the call trigger data. In this option, all call trigger

data is sent to the signaling processor 112 without validation in screening.
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connection c Olﬁ]oxqr tifeHrdt Yonfhunication device 106 to the signaling processor 112. The user communications are

transported in a TDM format over a DSO from the first communication device 106 to the interworking
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unit 114. The DS0 may be contained within a DS3 or other high speed carrier and directed to the
35 interworking unit 114 by a digital cross connect (not shown). '

The signaling processor 112 processes the call signaling. The signaling processor 112 reads the
call characteristics such as the routing label, including the origination point code (OPC), the destination
point code (DPC), the circuit identification code (CIC), or the signaling link selection (SLS). Based on
the processing of the call characteristics in the call signaling, the signaling processor 112 determines

40 what action is to be taken. Presently, the signaling processor 112 determines which communication
device 108 or 110 to which the call is to be transported and, when a service platform is the communica-

tion device 108 or 110, which interactive application or other processing option the service platform can
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PCT/ US97/ 2027 %he user commumcatxons from the second commumcanon device 108 over the connectlon 126. The
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interworking unit 114 then converts the ATM cells containing the user communications that are received
from the connection 126 to user communications in the TDM format. The interworking unit 114

transports the converted user communications over the selected connection 124 to the first communica-
tion device 106.

35 At this point, the call setup is complete and the first communication device 106 and the second
' communication device 108 are interacting over the connection through the interworking unit 114,
During the call, either the first communication device 106 or the second communication device 108 can

initiate a call trigger.
The interworking unit 114 detects the call trigger in the user communications. Upon detecting
40 the call trigger, the interworking unit 114 processes the call trigger data to determine if the call trigger
is a valid call trigger. If the call trigger is not valid, no action is taken or an error signal is generated to
the signaling processor 112. If the call trigger is valid and within the subset of call trigger tones, the



it will be apwseseived that the comuni cation devices 106, 10®cTarsd7/46207 may
be either TDM or ATM devices, and interworking can be conpleted
bet ween any formats. One type of i nt er wor ki ng unit that 5 is
conpatible with the present systemis disclUssed more fully bel ow.

The i nterworki ng q(t 114 accepts control nessages from and sends control
messages to, rworking a1 £ AR MieRYPrHRERE SUYP! megssge tTWéS‘EWf‘%&RKRYF%PTn‘d?umt
114 uses the |ﬁfedﬁm9rﬂ<maugmommtss@mqnhms the davednd indormation in the call trigger.ocessor ' s
control nessage to meigbdliﬁyprbdaﬁorﬂellﬂltltkfeﬂﬂocbsﬁiskartﬂfggﬂgat@§$été}ﬂﬂieaﬁat r@cetsslfhat

It gec grsrgr ) o Spono] mp@eqmme@a&s& B cilf e GO Y Jaﬁ,ﬁﬁle %@Jeyyﬁg Qpnmmﬁr c%gnte{.-t%oﬂat
formats aSE hat as\rl\'lee 8 n%%ltc ?“6‘F°§°’\‘/\nr?af1“gf“ﬂ‘3‘t 3 EBHYY Gy aﬁhﬁ*’ r GRS RERE R P e ces
108 and 110. implementation of an interactive appjisatiogpnt r ol message from the signaling
processor 112 desi giatsigsaliag gedesart] éTmaypioreaairile) detersihavae the call is to be forwarded 19 ehe
first comuni cafd QRmiGYiEEIHED 10M8Espdnteso ﬁ@ﬁﬂ ﬁfégér Ofhe &%ﬂlu@%ﬂ)c&mﬂl S8R0 Wcts

conmuni cati on devi ce ]1% 9 J g nnec

Al ternati veI a <E0ﬁnec ion 0(1 the thl]‘d cog;::n %a S"Im evi f.ee asnd aangr&ts a&rog&sso& 8?{W8ld?qs%%e tB gxtewe en
the fir&t cormlﬂﬁﬁweakﬂgawt Hé\/"l%‘é“glt twerkm ot 1 Hgp BaEROT 818 USEDcemancatipns ovdsihed
conmmuni cati on skuedc@nudeti@®ndwe thkBhird communicatichgevd@niecti on 128. Both of the

connections are conprCh@evoaling AR i MiheT Wavdkt B8 ubth bdmrduhftations received from the first

For DSO to AT&@‘::%? EAET é‘e'vx@egl’%?o ﬂ&%\%ﬁ}{ E‘Q 1d%9%g%s£ele8 conneggfsl Ilﬂinq'}l e/g'l‘ I\Qéella S are

sel ected VPI/

sel ect ed DSO ft{ﬂmp?fﬂ\‘?lt&ﬁ‘ﬁfhffﬁf?f%{?‘intﬂ‘fw del"l‘fé‘lorﬂ"%’r‘%dFlRi‘eﬁd"““ec‘m“ 36! unit 114
i nterwobks the userllpsrivdin Biat? isarotiseemhodipent [of the cali tigesr otem 184deofsled mestmd
connecti on. Thid&ntion. In this embodimerft,Qite uﬁéf@rﬁﬁh@;mtﬂlﬂ&fhaﬁﬂﬁr\'&ﬁ@ﬂe@@tﬂm MenELRRctHE are

converted bet Vﬁ%ﬁn %TM Y laAchql $e ﬁﬂ‘gte&r QM Qﬁqﬁ the! lﬂe@/mﬁ %Qt 114A, Control ﬂ'{gﬁ_sﬁ%eila s

eXapl . ool SHIILEE 9058 5, 100000 S el hroms Fi g e 1
dynamical ly f rYARAlng| REeseser HR0kyough thedink di % ProwRsOR /R0l messages would continue to be
Referri#g sti | dommonikétg.to the inteheorkimd uait WoiAromghe signbling pebdsor A2 MDdgh ME It 18.

i nterworking unit. hR& another embodiment, t¥RAN tiger sPent M4B KRFaleh RO Bice Htér@vm'k?ng

capabl e of det tﬁlﬁtlllwmaucfé?Lr{ eﬁ{e{:nhlqu% rdet!ec'a)kg ean%ﬁ&irto &%e%@e %f“‘)é {' %/o ing um? In

user conmuni cati.ons ent

i nt erwor ki ng u¥ft? Tsilf‘ed‘lé"t'g%’f“§g pHE! lé%lslc"“? tod o th tore def“f“i"bﬁél" iaga b3 B pther
formatted useraPRrOPFiftFsPRRattion e tomRrfigrstor gecpmmurficgies eoREphp¢serges inadene detector control
commruni Z5at i onSmesage to the signaling proceseod N2e/atti@dink 136 AdaecdildvicdnatimmRisagas fragn BadignBlggf r om
the first comwguega,tllz@o,a%\{lhlggﬁl% over a DSO connect ion 124 to
the ATMformat dest 1!\ pe?e umca log ?gtgm gq2cgmtrll§l nl Cs%ltvlcg Qatg%\l/b%e lil' %V%J’ O\IET
connection 126, the F‘frm? P dOBECaRt ECH Fom CheBEO et on
124 as the use¥rvice p'atfm 438 Ptoeswffume@aw (fﬁ%“cé‘f?t‘fe Paving ProcRsiBg \oBYider (fgy tipiveer114.
30 communicafiges. | Fot example.kbengrvign platfobt 43& may wontf@ind ®i fetiom doaferdwar e
or softare thaldgifetTe iebvide PRIFGAIDS domin@@&Ries with the interworking unkth f REraRbiMectib @0

i nt erwor ki ng ug tyiol dhdsiPRfarsle rtoaér @ iRk, &;5%9%&% whel ascwt%ggegls'aaa& fb}er

that is ess _the user communi caff ons._an

detect the cal'f® f’?"i”é%%‘?g é{‘é'tﬁﬁ“ ”ﬁé‘étgrw&rg%ﬁwf gapsmits an interworking ynjt gpntrof message

t hrough the i roBRIREHE Hengpll UTigeer daopssosiptadryits thej cull friggert wick aotripnnite dei ignaldgst em
102 uses a duglrocessor 112. tone nulti-frequency signal (DTM-, hereinafter
"a toneds) as a cal lifinekig@fhg pr&cBﬁor'IM&FemﬁéﬁltHaghéﬂall trigdet 4 v@lﬁ‘inthé%sﬁgnalmg processor D€

progranmed th rﬂéj%ﬁe&%fetcﬁ’m p?oces@m%%onq}x int x}xt@Lctl% a?@ﬁlmop Fe88£§o§|%{e sér@ce p?z]‘fg‘r%;[ 43% he

tone during use

processor car ds 26 mplemegied i prosgps Ihﬁ“sle’lfémf“ﬁ?‘%’r“%r Jaispy alﬁ?fF't" ef@ﬂa““g procedsor 112 to
det ect the calthangmrits gpresessor control message to the interworking Thie! 1¢ frisercungrthe imerwonking udifltd can
be configured tfa@aspofiletubdd kenbiatathi © rlm@&tui:é}ﬂﬁform-rm ol dA bR cMRERbI0. At the same

uni ¢ 114y can b, C:ﬂ@i;gngmlrg%ﬁcss& 9181 ko LI Ehge B4R p@atfgﬁ%a S
P8 s e afee s Hf}me FeLPrEsEps the, g °§8‘F‘“H&"‘f‘%{‘5 Pipg 7 ifiested

processor 112
option, all ¢ apteragtive w@gatxon or other selected processing option.




data is sent_to the signaling processor 1 12 without ‘val i dation in

screeni ng. WO 9823079 WD 98/ 23079 _ PCT/US97/20277
PCT/ US97/ 20277
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112 det er mi negitialzatealt tiggecal | trigger is valid, the signaling processor nmay
transmt a processqhe mRRdrhg R 114 detects the cﬁm§l§@gﬁldt&ns;n|ﬂ?thé Eﬁnl%gg@( As&aﬂg wdnit 1
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Referring agaf® ’I&¥ nit }14 progasses
trigger syst eﬁqt%ges the call is to be rerouted to the thlrd communication device 110 over a selected connection

128 (Fig. 1).
The signaling processor 112 transmits a release connection message to the second communica-
tion device 108 instructing the second communication device that the call is to be released. The
35 signaling processor 112 also transmits a control message to the third communication device 110
' instructing the third communication device to initiate a connection to the interworking unit 114. This
will require the third communication device 110 to follow call setup procedures.
In addition, the signaling processor 112 transmits a processor control message to the
interworking unit 114 reassigning the connection to the selected connection 128 to the third
40 communication device 110. The processor control message contains the DS0 port to VPI/VCI port
interworking information required by the interworking unit 114 to interwork the user communications
to the designated port.
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converts the ysgr comuini;cations fromthe 1M

point, interaction occurs 1rst communication device 106 and the third
communication device 110. Upon completion of the user communications processing, or at completion
of the call, either of the communication devices 106 or 110, or in some instances the signaling processor

35 112, can initiate a disconnect.

THE INTERWORKING UNIT EMBODIMENTS OF FIGS. 8-9
Fig. 8 shows one embodiment of an ATM interworking multiplexer (mux) 802 that is suitable
for the present invention, but other multiplexers that support the requirements of the invention are also
40 applicable. The ATM interworking mux 802 has a control interface 804, an OC-N/STS-N interface 806,
a DS3 interface 808, a DS1 interface 810, a DSO interface 812, a signal processor 814, an ATM
adaptation layer (AAL) 816, and an OC-M/STS-M interface 818.
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comuni cat i ongdionsgejep &V bdorymegt 1803, which is hergbpy incerpgrpted fullyghgisin by refRsent e tAarAddr ki ng
unit 114 pr ocdeseie tommugiedtibn dignalgis)descritiatial S patehe beticationaeriaf nuinbee 08Y205)744, whigger
is a valid calvastileld 98 8bruakyf28 1985, Gl ehtitleli EH @FocdsSind Y0 V@I TrdlsmikRn 2 GAd wHichiis
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I'f the ca

processgr 112. ] trl_gc%er Is valid and within the subset of call
trigger’tones, the The AAL 816 obtains %t@gpwbu?rgrface 804 the virtual path identifier (VPI) and the

PCT/ US97/ 2027 Firtual channel identifier (VCI) for each DSO0 for each call connection. The AAL 816 also obtains the
11 identity of the DSO for each call (or the DSOs for an Nx64 call). The AAL 816 then transfers the
communication device information between the identified DSQ and the identified ATM virtual

connection. An acknowledgment that the assignments have been implemented may be sent back to the
35 signaling processor 820 if desired. Calls with multiple 64 Kilo-bits per second (Kbps) DSOs are known
as Nx64 calls. If desired, the AAL 816 can be configured to accept control messages through the control
interface 804 for Nx64 calls.
As discussed above, the ATM interworking mux 802 also handles calls in the opposite direction,
that is, in the direction from the OC-M/STS-M interface 818 to the DSQ interface 812, including calls
40 exiting from the DS1 interface 810, the DS3 interface 808, and the OC-N/STS-N interface 806. 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 816 only needs to identify the pre-assigned DSO for the selected
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communication device 922.
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has be conp é.‘el{l ed elther separately (as shown) or as a part of the EO interface 912. The signaling processor 920
would be configured to send control messages to the ATM interworking mux 902 to implement

particular features on particular circuits.

THE SIGNALING PROCESSOR OF FIGS. 10-20

35 The signaling processor is referred to as a call/connection manager (CCM), and it receives and
' processes telecommunications call signaling and control messages to select connections that establish
communication paths for calls. In the preferred embodiment, the CCM processes SS7 signaling to select
connections for a call. CCM processing is described in a U.S. Patent Application having attomey docket
number 1148, which is entitled “Telecommunication System,” which is assigned to the same assignee

40 as this patent application, and which is incorporated herein by reference.
In addition to selecting connections, the CCM performs many other functions in the context of
call processing. It not only can control routing and select the actual connections, but it can also validate
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over a sel ecteg .6aNA86HLIR 128 (Fig. 1).
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to the desi gna'p@ﬂedm;ra@_ S87 stack,” and it is well RpgyviQ SThR 3A@re required by one skilled in the art to
PCT/ US97/ 2027 Tconfigure an SS7 stack is commercially available, for example, from the Trillium company.

13 20 The control-Eﬂﬁor}nr]b@rlm{n sElgof Wpil)l}s e)gt&n%l ﬂx%lha%gqxﬁﬁ:d&l a mﬁcouﬂergg tion
to the second corp"rurturf%at I on dev

1
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sel ect ed interface e"W?WSSﬂé"G MHBEE feaih ofegnyxh eThess imespages Aempnisc B3 OrVRIYET ce
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third comuni Gakdi@onsde YhphetheltQucdd paftibilidr Dis6s, RxAHwHASRRAR Cond Hbrud BB TR, - For
30 example, a message may instruct a continuity testing resource to provide a loopback or to send and detect
a tone for a continuity test.

The billing interface transfers pertinent billing information to a billing system. Typical billing
information includes the parties to the call, time points for the call, and any special features applied to
the call. The operations interface allows for the configuration and control of the CCM 1002. One skilled

35 in the art will appreciate how to produce the software for the interfaces in the control platform 1006.

The application platform 1008 is functional to process signaling information from the signaling
platform 1004 in order to select connections. The identity of the selected connections are provided to
the control platform 1006 for the mux interface. The application platform 1008 is responsible for
validation, translation, routing, call control, exceptions, screening, and error handling. In addition to

40 providing the control requirements for the mux, the application platform 1008 also provides requirements
for echo control and resource control to the appropriate interface of the control platform 1006. In
addition, the application platform 1008 generates signaling information for transmission by the signaling
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the form of a defiidl by @RETU.SAL Bisthricabkk BON M kda@d foinkufille GANAN NHe AChORCIERYLCE
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processor 112 csigistfgar tehRame prR&SaGel (dokk Yentor dabsasaaﬁmﬁemghmmcmatm? 20
ev
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106 and the second cati receiving the REL

, 0 ni. n. device.  Upo \
message, the second FeHREAITEATEMA %}xc@gonlp%éfo%wgaécan be prodiced i specification ands o
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third communi @&t {epysntional database systemy dypay pe dpsirgble iy Hllizeheypui-hisgring cepakitioy o Unixo
gener ates a CORPTHBE SHfE¥sage to the interworking unit 114
i dentifying the DSCFramEig.tihet cocdeaeh et diéRppliddGbn flatforin 1608 fdcésks SigHATAE T Br@aliddn
?ﬁ\“ ge 110. Ao @Q&lﬁ ﬁa&rqus systems S.ndt facilittaﬁ&moﬁ;egiomﬁés%g@es.( ANk, §ig%al§1§ﬂtexc;1z[ngm the

ir muni i_on _devi ce e signal i ng processor . :
A connglgt i on tq"ﬁlk e e Conpra %Stja{hrﬁ)uéﬁ\t}\%(salﬁ“aﬁ ?%’1 P?"sfbo‘gSrfwdlc"ﬁﬁﬁfogﬁf%%m'ﬂ'é\eﬁc&?g%6
and the third "3 extemal systemsqfyigyghi teeatorten PRERM 06 14xivantigequpfe thenEl 1002 is not
conmuni cat i on injegritesidntd 2 @witch SRE Bt it brapledib k swikhibhwatdo iimdled an AP, the CCM 1002 is

the si gnal i ng cgyable 65H@Essihd BUMnlebsade mBdpMRen oAITAMYLerRESSage (ANM fromthe
third conmuni cati on device. At that point, interaction occurs

bet ween.the first comruni cation [ t hird

com*runir}(gati on device_110. Upon Cg%ngﬁ%%%o@%ﬁ@g%r conmuni cat i ons
processing, or at COnprEtgepfe welt known. Designagigns for garioug 357 messaemgomgpnly pre used.
conmmuni cat i on Ttlese slgked il BGarvare fadiliar voth thefollowing messapt dnnigesiotshe si gnal i ng

processor 35 ACM 2,.. can Adajels @inle@ Miksggzonnect .
THE | NTERWORKI NG UNIyk4 EVMBODI q‘gaﬁéwgs:sa =1 GS. 8-9 Fig. 8
shows qpe enbodi ms*r{;tL of an ATM 1 nterworking multiplexer (nmux) 802 that is
sui t abl*8 or” t he }9%%&nt invention, but other multiplexers that
support the requiréént s-of tHeskingdemevledgmanrte al so 40 appl i cabl e.
The ATM i nt er wor ki r@pGnux- 802 daéi®rogregontrol interface 804, an OC-N STS-N
interface 806, CRG - 2 [3intehdidce 808, a DS1 interface 810, a DSO
interface 812, a si I _proceérscq{GrS‘;L%locgn ATM adaptation | ayer
(AAL) %}6 and an -M STS-M |,n¥,er1p ce Té.

CGBA -- Circuit Group Blocking Acknowledgment

GRS - Circuit Group Reset

GRA - Circuit Group Reset Acknowledgment

CGU - Circuit Group Unblocking

CGUA - Circuit Group Unblocking Acknowledgment

40 CQM - Circuit Group Query
CQR - Circuit Group Query Response

CRM - Circuit Reservation Message
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14 The control interface 802 accepts control nessages
fromthe signaling processor 820. In 19 particular, the control
interface 804 identifies DSO connections and virtual connection assignnents
in t he €®Mtrol neSsagdssefvemAckewkigyeal i ng processor 820. These
assignnents are progvted--to tecuMali®ddh Test for inplenentation. 5
The OC-N STS-N inte ce_806, ‘Q@g iy ce 808, the DSI interface 810,
and t he DSO H{ﬁ_ i nt erfg%gﬂl ndélg%ﬁ]ro{’:sgn accept calls, including user
communi cations, froffia first EBWRIMRI cation devi ce 822.

Li kewi s€, the OC M &IB- M-i nt eFfrsiowity818 can accept calls, including user
communi cat i ons, CCR -  fCofm@yshenRrdquednmmuni cation device 824.

The OC- N STS-N i nt egfgce 806 agcgpts. OC- N formatted communi cation signals,
such as calls, 10 and, STS-Nformatted communi cation signals and
converts the communitation si JA&FE°From the OC- N or STS-N
formats to the DS3 R mat. Thefmsgion Reasest ace 808 accepts communi cation
signal sl n the DS3 1AM - InitfabAddesss and converts the conmuni cation

signals to the DS1 fgy mat.. The,dpS3cu AkfiwieagRen808 can accept
DS3s fromthe OC N SIs-N intepface 806 or froman external connection. The

DSI interface 810 Accepts the communication signals in the DS |
format and convert sf¥the tomuRfiestion signals to the DSO 15 f or mat .
The DS1 interface 8RIC can accBptasdBtmplefer om t he DS3 i nterface 808 or from an
ext er nals rRsconnect i Qget Clidg@: DSO i nterface 812 accepts

comruni cation signagssin_the Q§ format and provides an

interface to the 16. In guspelngi on, each interface may transmt signals

in like manner to t communi cati on devi ce 822.

The OC-M STS-M i nt e¥Blace—~818 Pablespi@eati onal to accept ATMcells fromthe
AAL 816 and to 20 UBA -- tr alisthcking AcknédWIbdgaedtl S over t he connection to the
comuni gat i on devi cgc@l4.. TheyufdgniMed ERcuMidentification Code. | Nt €rface 818 may al so
accept ATMcells i ncéth.A?EEQr STS format and transmt themto the AAL 816.
The AAL 816 conprises both~ a convergence subl ayer and a segmentation and
reassenbl y Call procesaing typighlly surals tworaspecty Afjifsigangingoming Gp (OHE A | CORSEIQR ¢ e pt
communi cat i on iglesgdsaieediby irgriginating ralliprpcesh FoRR@nple, the initial connectippthptatcalf yseste eritee  DSO
interface 812 andwérk i€ B\bepihating) Corf EuiioiI i t6A nktGBrkES¢tdaE, dnMNuRbilRbl QBrmidatig” ATM

cel | S 255 connecti%ﬁ‘}s%el&fe@b m%aiix@ cLlMoc@sE.tFomgmﬂthhgEe%ﬁétmom&}dﬁi %@&p di S
provi ded by | g&)g‘r nati on

ona el ecommuni ca- ti Unton (IT

docunent 1. 3630 BeRTRIRTEOMSFSR o SRS PG e Y FoneEh e PPER TSy YEFRFRAEE! An
AAL Proces§ing g refuTed trpntin pésitelieg ids pijhrgeld aqdghequmippting sige ¢fihelgels.  pat ent
application serial Figrbéswpicd8HB8Dbnchndysedly the kpplication platform 1008v@skedutelttedCdN This
Fe 3" \l;lﬁr y 28, 19 BRom@iRKkd Qﬂ&d.gra b Qles dE@bles ikt 9&@%&@ gnoihf@f in VRIoGEwalt. ke Poissh 20, "
an | IS : : It 2 : . :
s LS, L s RS SE)  lg FLSIE B p e
identifier ( Vljfllj e, arﬁldle[ rﬁét index points to an entry or a range of entries in that table. The data structure has a

trunk circuit table 1102, a trunk group table 1104, an exception table 1106, an ANI table 1108, a called

number table 1110, and a routing table 1112.

The trunk circuit table 1102 contains information related to the connections. Typically, the
35 connections are DSO or ATM connections. Initially, the trunk circuit table 1102 is used to retrieve
' information about the originating connection. Later, the table is used to retrieve information about the
terminating connection. When the originating connection is being processed, the trunk group number
in the trunk circuit table 1102 points to the applicable trunk group for the originating connection in the

trunk group table 1104,
40 The trunk group table 1104 contains information related to the originating and terminating trunk
groups. When the originating connection is being processed, the trunk group table 1104 provides



virtual chanpel identifier (VCl) for each DSO for each call connection. The
AAL 816 al soWGWBEPHS t he i dentity of the DSO for BGFHSTA%(or
the DSCs for an Nx64 call). The AAL 816 then transfers the

comruni cation device information between tfie identified DSO and the

i dentified ATM virtual connection. An acknow edgnent that the
assi gnment s hamerhesn rdevil moted e S EinafR HnreQio i
signaling procgssabn a9 o desi redMCal S vvi%g h@%ul tipl ;élalgd4§%al“)(’)-pgf"f éo tBeer
second (Kbps) DS re l(n_o‘wn . ., as Nx64 calls. If desired, the AAL
816 can be confi gur & XEPUQR BRIRT 108 i5iier 191idept: wasipns excentprygpditionyyelatedyp the edll that

i nterface 804 Myyinfiz®a the phting or other handling of the call. Typically, g excléptianistsadocamues the he
ATM i nt er wor ki AN tBlexi 18€) 2a1@bieR, thareab@s thRI11® map p&sman&npﬁsﬂefnﬁn@r&f?%ieq o4,

that ©s, in ¢ g dhEARELARLAO §0R ShmMaiydl 1 nter face 81870 The ‘D0

i nterface 812, 1 ncl udin al’ls. L exiting fromthe DS1 interface
810, the DS3 int erfgrt?é“gﬁ’gl,e ‘Qﬁ&“ﬁeﬂé’"&ﬁé—w'ﬁ@?*r\‘l charACiaqistict selateg (rhe ey ’s pumiey-
traffic, the Vierajers iymber fseemmoplylkpennagaummptaiybenidehtifidatont(AMl).f The ANBsblbE eh
routed throughypita@ly poidss the eléiainber table 1110. Althogh@e ANIQWE ) 108 Ady fdint &2tlyko md e

AAL B16100nl Y NGERSrokSrmbiE BBk bfcke L8 REE1ASSI gned DSO for the sel ect ed

WD 98/ 23079 ‘ . ey . .
PCT/ US97/ 20277 The called number table 1110 is used to identify routing requirements based on the called

15 numbpsy /Ry will fhescagedfpr fradagtielaniipne cglise dhe taHewslugiben tablo d kL Ouypidalitb| e.
I n al ternati vepognsothe natitgIable INER. SNlgyovgh,iitmGry point to the trunk grof eIl 8Qr 820 can

{Z)I’hOVi de this DSO VPiHeMGhing Sble0in MERY ididHntéd Reidiblg toctgéq;oﬁtgllg of Bk QLI AE e 8Q%ut ©
e

. . . A.technpi que for processing
VB VG S s o coufetons TR oyng aole 12 s encred fom g ¥ RS e a1 5 R RN
08/ 653, 852, wHFEH! {{R&" 119 oled mypPeneRle 2 &0- 1@9‘9!6?*3 i3l L | fypiegli goints to a trunk group in
"Tel ecommuni céthd omk eQyseeifft h a Connecti on Processing
System " and whi ch Wsen e adcgptibadaie 1 106 tRd ANIYbIE E08 MG ed number table 1110, or the

DSO connect i OngutikSabidi 118 it td Rk 336, AT GRS GHEANS 218 dleBnERderunk

uni - di rgetional . . esult, two virtual "connections |'n
0pposi n@ directi ons ?’\H‘ﬁ BRI 5?“?%75%%5%? BeRrPrEY ff‘%?u"gérg??‘f’_ 'ng‘?r ‘“I‘R‘bté‘@l‘ group
skilled in thd2fi10ppipts Bk R B rentas she@pplicabls aBEgipg congerden in fhettiek
cont ext of thesircyiteie 1160, For 10 exanpl e, the cross-connect can be
provi sioned with a BReMRGaGkunREircMRE dsMGh Sxtdnnb B8, PRRGK &t thitgpREily A1 VCI

as the origin . I.nterworking..
mul ti pl xe?s %S?ﬁb gﬁ%:swr:?fa é %uqre ezldha'ltt:g; m@%& tﬁr%gh me?%\%lggmgﬂ%ﬁﬁ?nf%gﬂ cf/m P i s
second VP! / VCI**¥E4PAf e a bi-directional virtual connection to match the
bi - di riEst12 dnan ovenap offie-tihe Thegtplles from Fig. 11 are present, but for clarityntheiome
enbodi nent s, ipoinfees\hatrebechamiitred FHige 12 itlusirnesaiditionaltableslihgicintte a&ksggddtompleQsds 8f NQ
capabi lities 1% 11. These incRle sldtf1 Dbic 1YL wrealalihir XA, ?quefl’yﬁesw})@el tlwle.eﬁ@atand

i nvention, digj ' processing is used to detect the ca

. % dhedia ééalgé‘ g.P! . :
trigger, It may a €0 be 3e5|red to apply echo cancellation or encryption to
sel ect & 8 DSO Ci r cui ’l['b§ pCM{DﬁEé%OZ contains various CCM SS7 point codes. It can be accessed from the

trunk group table 1104, and it points back to the trunk group table 1104.
The treatment table 1204 identifies various special actions to be taken in the course of call
processing. This will typically result in the transmission of a release message (REL) and a cause value.
The treatment table 1204 can be accessed from the trunk circuit table 1102, the trunk group table 1104,
35 the exception table 1106, the ANI table 1108, the called number table 1110, the routing table 1112, and
' the query/response table 1206.
The query/response table 1206 has information used to invoke the SCF. It can be accessed by
the trunk group table 1104, the exception table 1106, the ANI table 1108, the called number table 1110,
and the routing table 1112. It points to the trunk group table 1104, the exception table 1106, the ANI
40 table 1108, the called number table 1110, the routing table 1112, and the treatment table 1204.
The message table 1208 is used to provide instructions for messages from the termination side
of the call. It can be accessed by the trunk group table 1104 and points to the trunk group table 1104.



enbodi nent s, | processor 814 woul d be included either (as
shown) or agwa nggaof t he DSO interface 812. The§§?§§2?$%g7
processor 820 woul d be configured to send control nessages to the

ATM i nterworking nux 802 to inplenent partiicul ar features on particul ar DSO
circuits. 20 Fig. 9 shows anot her enbodi nent of an ATM

i nt erwor ki ng mul ti pFigx&}-2Q depistex@Rs ¢ftimtvariogs tables described above s Eig t 1a libpéctf adlexdnip@
present inventbmmenmmaméﬁh&Mthnmmyhkn@mnu%uﬁﬂaemﬁﬁmﬁmﬁaﬁﬁnﬁ%mhnhﬁﬁﬁﬁ%%

904, an STM orlgma CerUIt Nfaﬁalr &Ghd %r&% s{ngpgls (El?ed t(( E/ Qge ng1§ [mn a%out?he ténnmaté{)g

interface 908 I nterface & d

si gnal pr ocess‘B’f '514” °réﬁ‘f’aﬁﬁ\ﬂ"&‘ﬂté’b‘1°§f‘%ﬁ‘ela§iﬁféﬁ‘e (PM‘LC)’ e 5o tg Apier Al tatrioniThs is

el ectrical/ opt the a«pmt(cgde@f the switch or CCM asgopipted Withctee @ikBating Sircuit. For termmatmg circuit The
control interfpoesstidhamor plotp mabtiolsed e afagetablr om t he si gnal i ng processor

920. | [‘ ns and. vir tT%ual $lé QlHJ c%ﬁtamst tﬁ?g&?%&ﬁéaa’txm Q%HJ @ﬁ(@ %Qe CIICdxgen ﬁJs th%sclr%%?t
connectl o

messages from YRS SPBFAY 7 ﬁg g’%@%@o&aﬁgg‘a ‘”“Fﬂté"gés Cé%f’?;lF ghrReRipgthe 3 {Ebiy |“Hed
to the AAL 916ATMrVPI/VCL Ifthe cn'cunt }s,ﬁ]\/bmgmrtagl iPesh (VP) and the virtual channel (VC) also cahte
STM N EI0O i nt euskdioeid@@ficatidnh @hefgBoup meeief aeder® S uméreodetat i \dsey thragRindi@ ciraitd
the EO 30 selectloﬂtﬁfcfhﬁ'@\eﬂ&a&txﬁe@ﬁ&n@é%e%ﬁ@?gf teRbrkiware ds 91th'e|<§j%ﬂg%yc§%ﬁlatmg

comuni cati ons | St 9

Li kewi se, the féth %{l‘pﬁ%&) cance er (%gglgg?llgf'icgtlon éIB?emré éder%tlﬁes tm e§ho ria?f&heilfali “g‘"ﬁg‘é‘f“g
conmmuni cat i onscireuit. from a second conmuni cati on device 924.

The STM N E/ O i nt er Tizcen008 fiddGeplysmmBTiMhithey @cfilled dugihg @l prageising,.alhe Eaab baatrdied
conmuni Tsat i 0N entry is filled based ofSth/@ I in Seallhg &ﬁssfg@é |tl§:,ec}§r§§&ap?e%1v1€&1£a§r th& 1aM or

conmmuni cati on é}kﬂﬂﬁé e%hof Jo&%éebl@e &TMoNn?laC s Qﬁ'k{ M WHnanon transfe{ caBaquy 1' cal

format to the E3 r ter accept’s gnal s
in the E3 for nE 1N R mf°man°ﬁﬁd’s"'g(5?1\jféef‘f"§ ‘S 8%%%3%?‘1% "s‘iaﬁnyfeﬁtf%‘et he
El format. Theirgicetqrifdied witthopBiliedrfigior e 19r ERMrt may be used to rejecttaitall SHV N
E/ O i nt er f ace 996 saailitésaansednTiextrai statls intvacitthe given cifdai isEle, blotird, forse bi9ded.

accept s2ot e The circuit state in@iSAIHE kirRhtis@ ofthedBetitStol dRark JhE adide Jr QadiRL. dMlinfepaNerts

t he conmmuni cat; S. the FO.format. The El interface
910 can acceptlhﬁ%té%"%h%et’ﬁle E}O interface 906 or the E3 interface 908
or froman 40 Fig.dg depictian °"(?BP|‘ﬁ8fc‘P‘i Bk erpypdabisy Duipecrigiagtion preessifeciapirunk

conmuni cat i on gpugmaher from thysunkirduiy labtais usedth kay inipitiargnk table. Glare resolutigmindicates
interface to thve aAfke sthiafion it 10 ba@bived. CRare BAGA sdizdie@f haGe BRMit.t If MO SR tes@it@hal S

in a lije Manngfy isQet tPeveniodd,” the network e[GRWEN tﬁ:e%whggmﬁg&ieg&vg@%e even circuits, and

\FI,VC)T/Q ?J/SS\;)?Z(Q)Z 7 7the network element with the lower point code controls the odd circuits. If the glare resolution entry is

16 set to “all,” the CCMyqpiroly P piivhepmireyits-nif the Blare esgutgn priry dysetrtetrionss cthe G@M
accept ATM cel Yigdsf TiprpitingityAditroFity I the pacent of calls requiring continuity tests on the trunk group.
The common language location identifier (CLLI) entry is a Bellcore standardized entry. The
30 satellite trunk group entry indicates that the trunk group uses a satellite. The satellite trunk group entry
is used in conjunction with the satellite indicator field described above to determine if the call has used
too many satellite connections and, therefore, must be rejected. The service indicator indicates if the
incoming message is from a CCM (ATM) or a switch (TDM). The outgoing message index (OMI)
points to the message table so that outgoing messages can obtain parameters. The associated number
35 plan area (NPA) entry identifies the area code.

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 the hop counter is zero, the call is released. Automatic congestion control

40 (ACC) active indicates whether or not congestion control is active. If automatic congestion control is
active, the CCM may release the call. During termination processing, the next function and index are
used to enter the trunk circuit table.



transmt the ATM cells over the connection to the comrunication device 924,
The STM M E/ B0 9823079 interface 918 may al so accept ATM cBFTESYR0EHe
STMME/ O format and transmt themto the AAL 916. The
AAL 916 conprises both a convergence subl ayer and a segnentation and
reassenmbly 5 (SAR) subl ayer. The AAL 916 is operational to accept
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terface 912 ATM
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The index is used to enter the table. The transit
40 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 international carrier. The circuit code indicates the need for an operator on the call. The next
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per Al ongl
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The control pl for m 1 var i oué

including a Iroru i REEET Y%, The patameter s e pe‘aﬁe“b@%‘eﬁe’r\‘t”g’r‘“ftﬁ%‘é“g%g FekBifage The
control i nterfiggwes painyp Yﬂflpwgﬂtrlﬁt"ethff tmalegrouprigbleznd deteeming if pananetersteay feaipanangtt) e
nux omiitedlf @micaified Rxehaggesmangsages With at | east one nmux. These

NEeSSs ages co rrp][ i se Dfpbhall Qe rycP Hx%ﬂhat the system of the pres§x§ ﬁvgﬂ%}{)‘:ﬁdes f?igga Qo\énst)gtqgggeant S

o L ks L ekl UL R R R T T

m ght i ncl ude ?uﬁaélﬁx ﬂfﬁ faan éNhen used in conjunction with a signaling processor, the system of the present
invention can implement routing procedures or interactive applications at a service platform at any time
during the call without requiring the service platform to remain connected to the call. The system more
efficiently uses available connections and ports in the telecommunication network, especially those ports

35 and connections to the service platforms.

' Moreover, it will be appreciated that the combination of the signaling processor, the
interworking unit, and a service platform can be used to emulate telecommunication switch services,
such as services provided by remote switches and class five switches. This also reduces the number of
switching ports and associated connection required in a telecommunication network.

40 Those skilled in the art will appreciate that variations from the specific embodiments disclosed
above are contemplated by the invention. The invention should not be restricted to the above
embodiments, but should be measured by the following claims. '
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addi tion, the appli cati ompqyldettctiverarall GERr, pamspat a nigwgkiag unitgoritf massaapd tb @ f or
transm ssion by the si gnalgﬁamg processor notifying the y@algélpl%&aszgofthe call trigger;

Egl’ [ US97/ 20277 ol atw%ug?urxn the Osgnalm%_ﬁrocessor is further adapte]g to rece:ve the mterwgrkmg umj gtljbol

e Si
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information for each cal Fel§eg? P§?°6%5’éél°ﬁ“ﬁnﬁpt9&qs’f theysprcpamutidaiak ( CCB) for the

call. The 2. CCBheeleroipmunicnh sysem of ¢laie K iwhereinrhel ineirk drkipguntt benpeisds b .

The appl i cati obigidl ffraDirs0essOQiBt B PATAI&S0 hdlecARINEI RkgerCCOrd with the Basic
Call Model (BCM 5 defined by the ITU. nlnstance of the BCMis
created_to handl e eﬁch caL The BCM i ncl udes an originating
process2and a terni frat i ndPieFemBWicatiqqsysiem of laim MBFCIp fha By Itkinanl Samiesdes a
service computer agygithag lsicongigdredfe deteshth @SFggarhat is used to i nvoke the
service control function (SCF). Typically, the SCF i's contained

in a service controk poi @Betél%nnxgh&%éﬁlaﬂpﬁﬂeﬂ% with TCAP or | NAP

::n;?r;?ges at ;Bgs es wi fhﬁ telec?mzln?mcqhon sys?,t]eér([J m9£ﬁ2 tcn(enlilpﬁseg %ttﬁqugcogmumﬁaﬂ e?n&eneglaqt%}c VIS Z
t he SSng unction. receive the user communications;

the signaling processor further is adapted to select a second connection to the third communica-
tion device as the processing option and to transport a second processor control
message designating the selected second connection; and
the interworking unit further is adapted to receive the second processor control message and,
35 in response thereto, to convert the user communications received from the first
communication device to asynchronous transfer mode cells that identify the selected
second connection, and to transport the user communications to the third communica-
tion device over the selected second connection.

40
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100. The SDL can be conve ‘Addi tional C and C++
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control platform 1006. Acf\?%rrﬂ’ éﬁ%"(?ifs‘f"ifem’ttﬁ@mﬁfﬁ\ﬂhiﬁfﬁ ‘?"gm‘ﬁﬁf“ ons recelved from the
integrated into a sw tch iEPyorkijaunii withdhpiptragive appligationi t chi ng matri x. Unli ke
an SCP, 10he CCM 1002 is capabl e of processing | SUP nmessages

i ndependent |y of TCAP quefuk @RcommubiRation system of clalm l wherein:

SS7 MESSAGE DESI GNA own.
Desi gnat i ons for Va}ille(?l}lecorggl?ucanon systém Sfurther com 1Ises a serv1ce 6[%&%n dapteg to recelve theI.HSSr

skilled in the art are f FRPMEHFAUGSE h t he fol | owi ng nmessage desi gnati ons:

ACM -- Addr desig@dingpprecesorfirtheragpdapted to select as the processing option AMvbnd cennection
Answer lessage 30 to the service pldBofd and to- transport a seBin@GHdcBGor control message
BLA o Bl ocki ng %h&%ﬁg%%&% second connection; CPG .
Cal | Progress CRG 8?1 ar ge | nf or mat i on
CGB . Grc dk?etmt@v(gilfgg giubferlglehlé a@gted to receive the secon processpepiirol message and,
Circuit Goup Blocking Adk m@d@mﬁo interwork the user communications@Rge selected second
Circuit Goup Reset connection to the service pl{tfafn. -- Circuit Goup Reset
Acknow eglgnent caJ -- Circui t G oup Unbl OCkI ng
%VIA N G E}Cr ICEJI tG@:lgleUnb urcmllgalt(llmngstée\r(x: é<fn 0 63 vﬂxgremnhe sem&ﬂ:l?tform processes the
Circuit Goup @Féfcyr)wg:ﬁtmqgwth the mteractlve application. CRM Circuit
Reservation Message _
8. The telecommunication system of claim 1 wherein:
25 the second communication device comprises a service platform with a media processor adapted

to process the user communications;
the signaling processor further is adapted to select as the processing option an interactive
application in the media processor and to transport a second processor control message
designating the interactive application in the media processor; and
30 the interworking unit further is adapted to receive the second processor control message and,
in response thereto, to interwork the user communications to the selected second
connection to the media processor.

9, The telecommunication system of claim 1 wherein the call trigger comprises a tone
35 and wherein the interworking unit comprises a tone detector adapted to detect the tone.
10. The telecommunication system of claim 9 wherein the tone detector comprises a digital

signal processor in the interworking unit.

40 11. The telecommunication system of claim 9 wherein the tone detector comprises a

computer card that is installed in the interworking unit.
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cor -- Capt i Nuink dlecommunication system of claim 1 whéreiRthe interworking unit ig@dﬂhéd?éd' ty
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Request 10 , | AM -- Initial Address
LPA -- Loogd3 Bac Khaekeeopmiurickgjerespigiem of claim | wherein the interworkingpiMs configured
Eﬁ.é s Al eng to u'a.nsl)mit all call triggeli data tdtnd signaling processor aﬂ?ﬁﬂr&:ﬁﬁﬂgs tch:e call trigger data to define

-- eLeapgi.tpnpl ete 15 R -- Reset
Crcuit o ak? RES -- Resune SUS
- - Suspend Unbl ocki ng
UBA - Unbllécki r-"@e %WI%W o gaxm 1 wherein the interworking upjiis gonfigured
Unequi pped C reavimbleleddidhtiohaxbstieaung GOdlecall trigger. CCM TABLES

Cal | prigcessing typically entails two aspects. Fi rst an incom ng or

"originating” Connqgt ! Onl'he telecogunuiucanon 5ﬁs§en{ o%%l%gr‘ W%‘l Tein I'woq<r|éz, }11? 1%%0'@&%% cal |

process. For exanpl &, the a ca

a network is therowss g H&ﬁ?rrﬁ’&a&'lfrfﬂé'&’ts’i“tSﬁa”Nﬂggf'lﬂFéfa ‘?l@fﬁﬂlak"g PIRSESRT dvherpife ca“
out goi ng. or " trégeenidataisiwigyih a2apset of call triggegdatnect i on i s sel ected by a
termnating call process. For exanple, the term nating connection is

coupl eqs 6t 0 tn@anqrrgggl @@wf&qmgpomggzah@aw eﬂa%t@%m&n&mmmgmhhe
call through the net wo cessi ng

are referred f5°8% °[°H’8‘“6‘F‘1“&’f %éﬁ“? 5’“%’1 a&é‘”B‘fh"i"ﬁ‘E "e%ffer M oYt e e éi”rhaﬂ%& g
si de of the c&pmpmunications, the system comprising: Fj g, 11 depicts a data structure used
by the applicati on aplnetoskinguiid&iBptédoo eoetve tht eser daemiiduionsTiinsthe first communicationi S

accorrpl i shed through a sgfitsh Hrstbahlsh Jnﬁ'ﬁ:tmtmbﬂﬂtthetugkr %ﬁnuﬂﬂﬁﬁkﬁf) akéaond
various,ways. The pointers Lsed of nex

ec%on 10 %1? Berclz%n'd commun Fcytg? ge?xce X) Oglrgf) he use{ comfnumf,fhlonsnex ¢

functidn and next index ‘desi ghat .
table, and the next i ndéxdgsshafelbirigss apd: uapn qelretinp th&"ﬁ“éﬁ‘?@%‘ ‘BFa‘EPPE‘rale§ gk hat
tabl e. The data struct umeesdagesontaining call trigger data;agdunk circuit table 1102, a
trunk group table Lifaling@proQ¥s6edahtddio tecthle the EdOBntrod Mestdik artdaibkuepoi;s’le&&ret@m

called nu nb%ocgsgme%al%g&r dagaqg se?ectraqﬁ'btcésﬂgg Jpﬂm, ﬁxdjct;l'tla%sport a second

25 control message designating the selected processing option;

wherein the interworking unit is further adapted to receive the second control message from the
signaling processor and, in response thereto, to interwork the user communications for

the processing option.

30 17. The call trigger system of claim 16 wherein the interworking unit comprises a digital
signal processor that is configured to detect the call trigger.

18. The call trigger system of claim 16 wherein the interworking unit comprises a
computer card that is configured to detect the call rigger.
35
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The trunk éiwy’sh;;é»;@bl e”“mﬁ “ formati on related to PO€US720277
connections. Typically m(l lﬁﬂ"ﬂl"ﬁonnecti ons are DSO or ATM
connections. Initially, the& trrunk cfrcuit table 1102 is used to retrieve

i nformati on about the originating connecti®nh. Later, the table is used to
retrieve information about the, termnati ng connection. Wen the
ori gi nati ng connect dn i el AigsprBteBoEelm 16 Whertig:unk gr oup number

in the trunk circui thesabdrohhOdcapai devise fapart ineractjyp hipti@bdneadiptadnk prgcessitie dsar
the originating connecti @&nduichdtRs; trunk gr oup tabl e 1104. 40
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i s bei ng’ processed, the f’?‘lﬁﬁk"dd’r‘('j"ﬂi?°'{‘%l F‘bc°'1th‘Hesf9$WF‘§f@%"g the interactive application\\D

98/ 23079 as the processing option; and

PCT/ US97/ 20277 the second communication device is adapted to receive the third control message and, in
20 | nf OF ML Ofelif e%vgg,tocezaqhe%@; ol e WL ot RS erverine
ori g| nat i ng connecti on an Yh L T% P

tabl e 1106. unit with the interpqtixe app °é?ﬂ"| on table 1106 is used to

i dentify0 vari ous exception conditions related to the call that
may i nfluence the romti nghodall 6ighe kyskandtizings aheréibe call. Typically, the

exception table 1106.Rgj rpig%er sténh%nhé comprises éwmet,ﬁé%& AahiHEs toALéenelﬁmset he
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as autonatic nunber wme 6ReHdichnGahdsQBe debflates thd BRc1éYhird BRMe&iod 436k processing option;
typically points to the ¢alled nunber table 1110. Although, the ANl table 1
108 may point directly to the 10 t runk 0 table 1104 or the
routing table 1112. the mterworkmo unit further is adapted tq-ﬂgrvgo tkgﬁerﬁmwcafﬁﬁfoéhefiliCGedi S
used to identify routi ng thidgennetipretaths styeiseptitform. t he cal | ed

nunber. 20This will be the case for standard tel ephone calls. The called

number table 1110 t ¥P i Cal’l’l’né’ call mgger system of CIQQ]I iﬁ%e&ﬁ? tﬁe@&v:E%i’oﬁgprBégLsethé;sgrz
Al t hough, it f; tab

The routing taf)‘?/"‘g'?"fﬂté’"%‘ééh Fn‘f‘%’r"‘?rbflpg&g dg‘l ati ng to the routing of the call

for the various 15 connections. The routing table 1112 is entered
froma pointer in eBRlher Thiell gigeepisicmrof tigibllé widGB, the AN
table 1398, or the @akdc@fd chbibiRhtioh 3Bk cokipifds a stRRe pifisink Wigh dnfddia @rodesbPadapted

typically points to a tr WO%E}%Q%%&IH“‘““W““WS’ the sec Pgo éfg%ll%("?ﬁgﬂgﬁft t a%fae

1104. e exception ta

1108, the called nunber PE6FF¥-1110, or the routing table 1112
point to the trunk gneoémaltnatpr@esm(fmhert lagaptefl fie select/as| the progessing optian the second
term nating trunk connection to the media processor;

30 the second control message designates the selected second connection to the media processor
as the processing option; and
the interworking unit further is adapted to interwork the user communications to the selected
second connection to the media processor.

35 23. The call trigger system of claim 22 wherein:
the signaling processor is adapted to transport a third control message designating the
interactive application as the processing option; and
the media processor is adapted to receive the third control message and the user communica-
tions and to process the user communications with the interactive application
40 identified in the third control message.
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oup. Wien the term nat| ng connection i s being ed
trunk group“&?ﬁ?&% % n the trunk grous | tabl e 1104Bﬁ 0?

trunk group that confaihs SHRET &ppl Boabl e termi nating connection t he
trunk Ci

trunk circuit is useCUIt hlA@EDlM al | . The trunk ci rfj'u""”m J%HTBL

VPI / VC 24,07 @hmmggeh%em@mlmﬁen that by megratim
the tables, a terr‘rlhnatl n9,.$onn for

cal | | € second Tomipinica mﬂ&ewce S rlsas a es?rrlce )Flag?rmlfvta mfia preﬁqséortagamegs
fromFig. 11 are presento P! W”&S’f”ﬁ’r“i“fay"“st heir poi nters have
been onmitted. Fig. thd8dgnlingpsteat ghaddidpicdnatiect aitlepmcdstint optan thirl cameaissed
fromthe tables of to the media pro¢eShor akdto trﬂ&ﬁ)ﬁ@thirﬂ"&)lnﬁﬁl%e@ag%ﬂfy@gtﬂﬁ@l&teézoz
a treatnmenttabl e 1204, gmggoqlgéé{]gnesponse tabl e 1206 and

nmessage table 1208, 30 Cgl\/l D tabl e 1202 cont a| ns
various CCM SS7 polPRfPteEseyeas unjtfurbenis é"“'zﬂé?:régeé"é e {iirg fQnirplgnessage and, in responsg |k
group table 1104, and i thentoitpinisriszche uses corraunicationgto the oalgsted thiyll eonfiebGot, to the

The treatnment tabl e 120éedislgbdeisbd es vari ous special actions to be taken in
the coy se of call processing. This will typically result in
the transm ssion o£5a riLeaﬁg nessage g % and a cause val ue.

The treat ment tabl & 1204 CAN" B8 HERB LA™ £ ¥ e trunk circuit table 1102,
the trunk group taWF&ignalipg progassor is adapted; tp dragspesied fquph conipl wessage gesiznties AN
table 1108, the call ed mterdotee agphdatia irlthdRsdiatploeessoon prodesy tealr e@mhibiiZatiorawed

the query/responsemt ﬁ&ll@pr&gsgﬁ is adapted to receive the fourth control meddA HUBE Yee! BRRNSE

tabl e 1206 has informat &@ﬁ aug%ip&,&sg mket? § Tn%%gm @0 lnp%ftﬁggagqﬁmﬁﬂog

the trunk group table 1 eQ on

the cal | ed nunber tabl e'dfHigd in the fourth control messpeg. ¢ he routing table 1112. |t
points to the trunk group table 1104, the exception table 1106, the AN 40
tabl e 1108, the cabd ed muevaRtrigieablsiem bilcldim 14 Miereiout i Ng table 1112, and the

treatment table 12@1@call tn%ger system further comfonses atht-lrch;%mméaa&edegapl e 1208 is used
to pr Oi’d de inst ruc{h

o Phed o M ool BRSsng pe R RO st P s B e et emen 5t s 1o
the trunk group t albe eecqnpiggntrol message 1dent1ﬁes the sehgoted gyird S@ygtlon as the processing option;

PCT/ US97/ 20277 and

21 the interworkifglugiSis adeBreQ c6lRfH €8 ns@XaiRinRSHdAL tolablBchyRbls@dsiet abl es

descri bed above. Fig. 1%093%{%1]&&1& i txf?)ﬁéméc%d thlrkc)ilconngcnon to th éur& Q)?hr&u[;uléﬂi%n

mrcwng t abl e. In|t|allxé e nUSE accesfsa

i nfornflion about the deviceandto t'a"5p°5trﬂ?°d‘Feﬁ&W"W@‘c?f'i"?séﬁif . T’}é’}““icﬁ“’? gyice
processing, it is used PYrpelFaEhirhfoatmiefi on about the terninating
circuit. For originating circuit processing, the associated point code is
used to enter the pabl ehelQliSridgs syst&\ of claim 26 whebdEh OO Wiz 6rQERpaLs 4 B AW t ch

or CCM associ @ﬁe?em tWe mgrwohl?n Ol;x}t gomp%es a Ae{egtyr a&aptec'i: & dettec':‘:tI Ehrptoqg‘t Ing circuit

30
28. The call trigger system of claim 27 wherein the tone detector comprises a digital signal
processor in the interworking unit.
29. The call trigger system of claim 27 wherein the tone detector comprises a computer
35 card that is installed in the interworking unit.
30. The call trigger system of claim 16 wherein the interworking unit is configured to
transmit all call trigger data to the signaling processor without first processing the call trigger data.
40 ) 31 The call trigger system of claim 16 wherein the interworking unit is configured to

transmit all call trigger data to the signaling processor after processing the call trigger data to define a
type of call trigger.
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processi ng, Wedjlgg/isoqurﬁ sed to enter the tabl @CT/US97/20277
The table al so contai 'mgnmll ﬁ[m”}ﬂ;ntl fication code (CIC). The CIC
identifies the circuit * is typically a DSO or a VPI/VC .
Thus, the invention is capabl e of mappl ng??he SS7 CICs to the

ATM VPI/VClI. If th CII‘C the vir P). and the_virtual
channel (VC) al so ?5 °f‘3 Fgdor St of &larg ! %8’ e'f‘%@ﬁf”i“?‘f"é‘ﬂ?ﬁ Bt Is PREEUSH Sup
menber numnber CPIBPI%EerﬁﬂélP'il andeaetaing pfdhe celstriggred for terminating circuit

sel ection. The hardware identifier identifies the |ocation of the hardware

associ ated with thesori gigahi tﬂ&er system of clalm 16 wﬁér&ﬁ; b Entenag?lgngelﬁmﬁ(?s &ﬁ'ﬁﬁﬁh?g

f)rEIC)gl Ing Inhlgf : %%E:el.ss call {'ngggr d%.}n o é trfmsmq cal] tngger dtata ?o tﬁe sxgnalglzgi pr%gelﬁsﬁrr wl];eg ?P&ICM rﬁ%’ger

fields are dyf#fisevihi astratt of HBYieer €4%i | | ed during cal | processing. The echo
control 15 entry is filled based on three fields in signaling

messages: the echo 3$Uppr@§§&'fnniuﬂgah&f3ss'§crm fortrah @nulg%%lptﬁrough an asynchronous trinsi4 the
echo control device i ane%%tt}%cal&ﬂsgsgpcoﬁ%%h) Rgsgsqpm $omlpe i nformation

transfer capablofie?ysm nation is used to
deternilfle i f echo cf‘d.ﬁsc‘ Fespmynisation derice adpptEhioTARSPRILPY call qygea rsiepnnpgtipns

i ndi cator is fill ed sefondhcinimangatior Hévice @daptad iogadeye the mset brennjudivdtions fERMbe Fitst may
be used to reject a cal Icojnf,m,tlgeondemeoveraseconddammosateI lites are used. The

circuit status indiCglesdefor il ecQJo‘{r?o'}ln&'ﬂ'{eC&éér colnﬁmﬁ bihs tPhe‘?e%F?Qme ermé‘?ster

bl ocked., 20 e clrcul i ndi cates urrent

circuit, for exanple, acﬁ"i”{?é’"‘iﬁ‘}m"f ?"ﬁl"?s"fagﬁ‘i?"at?’ﬁé’“f‘it%‘?“ﬁ‘gf“éssage Containing one data

i ndi catlés when the idl e wpreststingsmnei dl e. Fig. 14
depi cts an exanpl e aGignkilng piokeisvk adgptedup rdceild e tohddetettor coiittolJinesadgt ardl, prap@sSsS| Ng,
the trunk %&ap cmuz‘es%e to‘h@&gta tbe‘elewatbmeesghg@mn am&lraﬁs,;oﬁaussed to
key into the trunk table, how a
glare situationis to be” t he sane
circuit. If the gl a?ﬂe‘"‘teé*’é’m%t ngrpdgnted to interwork the, upey; cpramupicptiong, betweea gy st

t he net2dork el enent w t heotmgnitrtigghéavicp eridribe woaé cgominicgtios dévire, tevepiveihe Gist t s,

OanO] mFSSaé(Bj gesxéxalljm%tge selec(r:}eclaqrocessma (l)JJthn (a)l%d

agg f tEe n?tmdxmeésfma& tnedsighmmmodegwindMsaans@me}ao,e@mewlnfs t he
odd circuits. If the g d oS set to "a
the CCM controls all of q%ﬁesgr%?l?cﬁ tatg(ﬂsﬁp&gﬁr&e&fﬂgro%no?esol ution entry is set

to "none," the CCM yields. The continuity control entry lists
the percent of cal I3 r eqU relepppmudistipmiypenyoficlaisy X vereip Hietope dierorgyigserpal o the
The cormon | angereg@ingomiat i on i dentifier (CLLI) entry is a Bellcore
standardi zed entry. The 30 satellite trunk group entry indicates
that the trunk gro us Th

is used in conj unctujllg on eﬁ’t Eele? fe' mc%ng P egflcﬁ V{herte‘gfhg %F%ﬁgérgsﬁgﬁﬁgtt ove
to deternine ifePAENEYNE has used too many satellite
connections and, therefore, nust be rejected. The service indicator
indicates if the 37. The telecorhEAlidAGy 186 Sfacfifin 86 whdrdimhé tobhdtecidd Ma servica
switch (TDM. ];l&gmput goi ng message index (OM) points to the
nmessage table Pso that out goi ng nessages can obtain paranmeters. The

associ at ed nunber 35 plan area (NPA) entry identifies the area
code. Sel ecti on sequence indicates the nethodol ogy
that wll be used to select a connection. The sel ection

sequence field desi i he trunk group to select circuits based
on the fol |l owi ng:TH|®SHEET HAS BEEN id e nost idle, ascending,
descendi ng, cl odkw seREpmtEgount efcl ockwi se. The hop counter is

decrenent ed fromthe—AM—t—TNEe hop counter is zero, the call is rel eased.
Aut omati ¢ congestion control 40 (ACC) active indicates whether or
not congestion control is active. |If automatic congestion control is
active, the CCM may release the call. During term nation processing, the
next function and index are used to enter the trunk circuit

t abl e.

This Sheet Has Been R

i




WO 98/ 23079 _ - PCT/USO7/20277
PCT/ US97/ 2039812307

22 THIS $H55T &S @ephdt s an exanpl e of the exception
tabl e. The index is uded asR&PpIEN er tq mnter the l“lm/” mﬂmﬂ]me
carrier selection identifrcatiom{+HBy—paraneter indicate

reached t he networ k8. The telecommunigatich sygenugfeldinf Wrwheremt | ng certain types of
call's. The fol |l ow pg sabfd dmmthifadén delitehal hrbhiekactSPPpRRN 2BBtel BArGAL R Rser
selected carrier identi f&&%%cg[%ncode presubscribed and input by the calling
party, selected carrier dentification code presubscribed and
not input by the c&fFpFRlirePmpeesser fugher s adeptp o seieptherinrartiv PRlicetion pube REergwsing
presubstri bed and no i nditiomttd idmtifytheisespngtcormyctivhie the adcpridrsgmmpenidatjon davick astk ect ed
carrier identification e@esssingOdption in the first control {AEse:Fe| RABC fol ABGHord B PecbiiPdsherdy t he

cal ling party. The carrlm%gs?]geq@srgmt&,g fﬁ@tn&ed@uv@.kﬁ),cah&dgsﬁ@g@éesm% &%tmrk that

the caller wants ﬁ‘ 1 g Is used Lf“g rectly to
desired network. THE WEMPEHS Jalt peptnues to interwork the dser, gommupgicgtigsy °8”fee'é8‘8rf55§s
differentiates between EoRNgsHgn fiom figstcomgupieation degee apdihg sgcondgenneictipnd thexteFwAal
calls. 1For 10 eonariplcation devicey nat i onal calls m ght be routed to a

pre-sel ected i'nter ﬂ@%éc@ﬁﬂomﬁ@ﬁﬁél&f dev:ce is adapted to receive the second conTblemé%@alvé &4, party
"digits from and "dlglts to" focu urt her roce§snsrr1g efined

ons thereto to roces EUSCJ,‘C municati frg ghel ter%or
range of c&THEG™S F S'Fh WS el d G S E G EE i mal
nunmber ranging from 1- 15“’6‘1‘”&’1“Eed“‘erlﬂ"(“"?:aéﬂhcb‘é’“any | engt h and, if
filled wwth |less than 15 digits, is filled with Os for the remaining
di gitsys The "digit$e.to" Thd ®kddmmunication system of clafn B vl@@inal nU”ber rangi ng from

1-15 digits. It ca t its,
15 is fill eg‘ Qggcﬁﬂéudx m ? &Pﬂmhér |c%r§ﬂﬁ‘LJS§qh’wcmmeﬁe nex %dg%% tgn and
next index entries poinf " ?i‘éerﬁ‘é&rf‘““fcgfﬁ’f’% which is typically
the ANl tabl e. the signaling processor further is apqud toﬁgecﬁgme@[ogesgpg c@kmi@ cofine¢tiop AN
tabl e. The index is useé tharhiehdmmuiitatod dedtels of t he table. The
cal l'ingo party cat egteoddichdtel fdddakedefsha@IMOGIeddRR Bneith dsitRPrde@tihd &iy%un for
exanpl e, test calls, energency calls, and ordinary calls. The

call'ing party\charge nufiber entr nat ure of address indicates 20

how the ANl is to intgnworkingiepit forfher it 25pRIES\iR RGOk theriser copppuaicptions to thg sglecied s
in this field: unknown, thidkemestion to the third communistos davicher nunbers, AN not
avai l abl e or not provided, unique national nunber, ANl of the called party

i ncluded, AN of the Calrheetdlemrnmaamsygtmf{edmag»Aulemof the called party
i ncl udes nati onal P‘urrber

non- uni que nationa r’fﬂ%%‘»‘mg H‘B‘ i* HApELIR “REEPH “S%’%S'Hal’"‘“&nﬁ’“e‘“ﬁgfggt% S8 test
code, and all ot her par amt@ycat\?adcuggovegge first connection to asynchronous trqrﬁ@r mgﬁegflis
fron and "digits to" f drudenfifyttehesctedthird emgictiap taithe hirdcammupibitionidvive,rndtogi ven
range. The wal3fo tRRief bminltatak Rheltird tdiBnuidltiod @PEOSEMeSeletedat a
devi cezf hat does not neggl eghg.control. Originating line
information (OLlI) differentiates anong ordi nary subscriber, multiparty
line, ANl failure, station | evel rating, special operator
handl i ng, aut omati é1.i dedhs tpipcepmmenicatignsystediohtldin g+ whersinihegene desgstor sicenfigerq tousi ng
dat abase accesssmBaOoB3Atasethe/dighaling atokessocwithoyt fipst pre@ssing thewhedsLr Vi ce,
‘intercept (blank, trouble, and regular),

35 42, The telecommunication system of claim 34 wherein the tone detector is configured to

transmit all tone data to the signaling processor after processing the tone data to define a type of tone.
43. The telecommunication system of claim 34 wherein the tone detector is configured to

process tone data and to transmit tone data to the signaling processor when the tone data is within a
40 subset of tone data.
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30 WO PSLWIDr call, outward wi de ar ea tel €CoNpaITUSHI20PmS
service, teleconmmuni ;#/Bmiﬁ &'Hﬂﬂﬂl &ﬂl’w ce : (TRS), cellular
services, private pa ess for private virtual network types
of - service. The next functi dh and next index point to the next
tabl e V\/mchlstylcall spe al | ed nunbe r??é‘le'

Fig. 17 depicts an exarnp y Of t‘ﬁa@w@ﬁ’f‘% & 5T R 2 (283 FhEonos fransfes qrode psteised t o
enter the fi é‘Ith?“(‘JFC*‘”has“5°’°°mmumt=4*ié"5ttéﬂdl>’§ﬂmCPH’@”%@F | ed nunber nature of
address entry i ndiadast esnruniatioy pevice hdaghiedib @shsputizanall oveOd firgéaikEdti6n; 35

national versus i Qts@d’oﬁ]@-&dnf?&bﬂicauoﬂhﬁnceQ&agieﬁ & rbdeQthe @.Q:gcongrlugfc;tt% s|t190 f0% s{ s
focus further processi ng a. range of d hunbers.

The processing fol | ows T mmﬁgyondse\éllcenoverasew%d°8?“e?tﬁ%’ digits from and
"digits to" field€® F‘F?“’f—qﬂfj"g upitadapyedeo newrk%m@?mwa@nwenewhq find eornngoidriniand t o
the next table which i Shetsggondxahriestion, to monitor the user tdn@muniztiondg ddt@bd Qll trigger in

Fig. 18 depicts an exanp @er@bmilifcati@iishd@ dadsPbreeatt TG er 3 S¥on 'd&e&!xﬁgg. ekl enter
the table. The transit & networ k sel ecti on (TNS) net wor

|dent|§| cation (ID) .n%f‘ cates the nunber of digits to use for the

CIC. The transit r?estg%ﬂinﬁ PECSTSEE £RABITY "TeERi e dher sl dfta HAg thegipigivorking gmit prdpgs
define the range of nurftseense thegeto, to process the call tiigkerrvaiafto/selagt a protessingabiicnat to

carrier. The circuit cadfpbmdiieabes! hhagnRashaliRharo-anes g on the call.

;2_?_/ [‘Jgg '[7/ 20277 wherein \P@Mo@ﬁ&ﬁn is adapted to receive the first control message from the signaling
23 f unct iPEWCSHOE FreR feSPRiFbereth 4 intervorkhe yigr communisagons e5ites ar e
used #& identify a trumkecesipggptiomhe second and third next

function/index entries define alternate routes. The third next function
entry can al so poishit bagk system of claim 44 whetre@n tﬂpﬂgeh%rku?geﬁmtc&mﬂgét Jlé”ap;lénglns in
the routing E%Q%s%rlh?n?&gﬁg {etd?oé%?éa eca& e nunber of alternate rout

choi ces. The on Fies all oned=Sr e pointers to the treat nent
table. If the routlngtable poi nt's 5 to the trunk group table,
then ke trunk grdbép t dbeeysteypf dah By wigndimt s to a trunk circuit in the trunk
circuit the sedofddothmurlibatioy HeRlcel nds a0 Mitefabid e bfpkEdGoCddaidd tB plot e dssr t he
term nating connection for t ong;all It can be seen
fromFigs. 13- 18that e ta can be con ured and relate to one

anot her in the signa "‘%%ﬁ“%{?wa 5afRted A7 ‘r“%? Bereya aprlictiongs the profeswg;  unk
circuit table for the @PHQHi #dttP ﬁ@n@e}nneseqopenoranblmeﬁ%e designating the interactivever se
through the tabl es by lkpplicaign snhe prdcessingdptienar@ind usi ng pointers. The yield

of the tables is wkQecond communitRios BdvhcY ishddpRti 18 fackive B s&mﬁ}dl Qi@ssigggm il i €d
by the trunk circuit t q’tglﬁo%sa tﬂe 8%ce§ﬂ§e er ]pt;ngn?u%cgf%ns recewed frqn% the Jg‘%emorkmgpoi nt

specified by the treatne connect any
during the processing, "8t group can be sel ect ed,
processing may proceed directly to the trunk group table for term nating
ci rcuBe 47. sahegmobi cldinnd el €, it may be desirable to route

calls froma part 't}ﬁ%s% Mer &%Eflseﬁa RAAE thH)lx'xﬂﬁd ?@& toQJcelve the user communicatidnitN
groups. In this case i rect

trun group
table, and the trun Aty gél?)pgelgl°sple°tﬁﬁt5°’ﬂ%ﬁeﬁf‘g¥%'°? ﬁé‘ ﬁ"ﬂ?ﬁ?’%}l rcuit
table for a terninati né"‘éf%"&’tﬁe?’a‘f"ﬂ’ie default path through the

the first control message designates the selected third connection as the processing option; and

’fV’rﬂh skmteracnve apphcatlon

g processor

35 the interworking unit further is adapted to interwork the user communications to the selected
third connection to the service platform.

48. The system of claim 47 wherein the service platform processes the user communica-
tions with the interactive application.
40
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tables is: trunk circuit, trunk group, exception, ANI, cal | elgcﬂﬂgg;}%zw '

routing, t r WAIBG? P, rare—tthk circuit.
Fig. 19 depicts an exphhplSeSBELT HBStBEENtjment table. Either the index or the
nmessage received REPLAGEBe nunbepr are filled and are used to enter

the table. If the indéX TS fitted—and—dsed to enter th “ I

the general |ocatien, Ccoktispgensdfamichadadvheraind cause val u_e‘ﬂ ﬂ HEH H’u”m’ed
f[O generate an SS?th_BthemMer_comprisesathird comiinRaRd GevicEC €! ved eause walue+entry
is the cause value_ i n

a received SS7 [Jessage. |t the nr§s$a%e - ,

recei ved cause val HEPPESPE PURYCORREE écé‘“gt%ﬂ@ﬁfrgfm‘f%%mf Bt @M e ause
val ue from that nebsEeons! mrswep identifies the selected thjrdhcogneion a§ hoprpessing OITIVN: afthe
next function and thexterworkilgxnipio hdapted t0 cdnl@t theusér cormtmingations to asynchronous transfer

Fig. 20 depicts an exanpb& Rfis thil GieHS 8RIGected i conhbitisn LAk GirdddhMRichide CCM
to alter information 25 Messages. Mg;csrﬁ%g&ugiwignlgmysed
to enter the table, and | € [ gOI ng s&han ar X SS7
message type. The par an‘é‘teé‘lheiegafddéﬂdp"@?’teftﬁént paraneter w thin the outgoing
SS7 nmessage. The i ndexes point to various entries in the trunk

group teabl e and deger m N dyftend 3 IR US W BerdiBile B thbREONBIAEL a tone and wherein the
om tted, or ”ngogﬁ%tuhg%&,{}ﬁse%I&é’d&l%ﬁé%&%@%ed%mt the tone. It

shal | be recogniz e system of the present 1nvention provides the
capability to use an 30 interworking unit as a nonitoring

i nterwor.ki ng unit $#lo noRbetsyemef elgiin 44 wegreingheiptprivorking epdtdsrcorfighreditg trenmit divell r e
duration of atriggel Hata th\the Kignaigbricess@ Gvithaun st pedessing the @ll 8igggnadtd. ng pr ocessor,
the sygt em of the present i nvention can inplenment routing
procedures or interactiye applications at . a seryice.platformat any tine
Guring the call wiPhout TaRial e R s %tamff?‘fa% FubisPrs ki it ed
to the cal|. MiBASr 4¥adq heyigrpling processor after processingrtiye;cal| tegpeq dpta tpdstine a (ras 9f59) teeger.
connections and ports in the tel ecommunicati on network, especially those
ports 35 §81d CORWGkh ONSaith A4 tWhEreif BeVhter@orking LiOk FBnfigured to complete
Moreovgy, it Véﬁthﬁorp&d@&?&Eﬁgl}ﬁﬁeecgu&i?%?. the conbination of the signaling
processor, the Interworking unit, and a service platformcan be
used to enul ate tel econmuni cati on switch services, o such as
services provided ¥y rekbesteppiickiiedt wistindheiservpikipg vailis configused tproeessrl o
reduces the nwipdsedataghd to transmit call trigger gatd 1 thha signgling @rotssoawian te sairigatrdda s oiiect i on

. n_o ol Nng.
dors adsp KR Tl Dty

o=

requi red in asdusleEsTeaIMBgHeLAtal ON net wor k. 40 Those skill ed
in the,art will appreciate that variations fromthe specific enbodi ments

di scl osed above sre contenpl ated by the inventi an. The

i nventi on shoul d ndt be’r¥lPf for FEFPIEs e[ %Bb??é‘chmm“sm‘“f“m" B PRt s,

but shoul d behayingysgr eniygicatines afiddall sigialing. bf mpthas comprising: CLAI M5 1.
A net hod for oper aprotegsing te@ANUgRRING i OfipRalby plocssof th Aétyrmint h e=leated fractonnection
conpri si ng: and! BCEIpYsH thedD ElranGRAMY! B i bdnBRSndsAEO A teNeREp" Ki NY
uni t - (314) ol 254 b A0RL LD [lechdle User communi cations
into a signaling procesgl n gnatmg ’

receiving the grst control message and the user communications in an interworking unit and
interworking the user communications to asynchronous transfer mode cells that
identify the selected first connection designated in the first processor control message;

monitoring the user communications to detect a call trigger with call trigger data; and

35 processing the call frigger data to determine a processing option.
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the signaling to sel i fier; transmtting a
processor control nessage fromt signal j,ng processing system to the
interworking unit identifying the selectedldentlfler in the

nterworking uni t, sgonveyd b%dté?%lam%w&m@éegﬂxyt&rﬁn 1 b8 4 o BSMRS0T OnouS

conmmuni cations with t t he f ent flrer. in re‘La) r}lﬂs processor
control messaEr e option °°mpnses s ﬁ“@ ?ﬁg CFH PRSP RTAG™ QA comsniegien ?Fd‘cﬂi‘é user
comuni cat i ongheredn tHenethed farthergomprises:  t rj gger ; transmtting an
i nterworki ng unit eosiorbl asReriageref mamgt fdoe theeiplalitpCpratttsdr dbsizndthig tHeR@ected

si gnal iqng processi ng. SY%&H‘cbrﬂé‘c%d fad ng the call trigger; and

in the signaling proce Si n}) roce ng he interworkin

cont r ol o nE P EdRRY P eBeR ST R Sp R iy Sy Brope fasste mode
commruni cat i ons. gells W@d%@HWCWEdéF%P%OPWrdesilaﬁa‘?ﬁ)ln ithesedopdycontsd user
communi cations to det ectetsige. 20 call trigger conprises detecting a tone.
3. The rret hod of claim 1l wherein processing the interworking unit control
messagp, t SEhECt TR RLRGRRS! N9, 0B bR DL 8L NGRS LoD CALLRNS
conpri ses dent er and transm t

anot her proc e@gléfﬁn%o‘ﬂtefebb‘lpr"r?ﬁ%beéal%gge‘f 43 iA *‘ﬁ@’“?la@??éﬁsﬁ“ﬁgpttﬁ’f’ 6@%‘%@ PF&CW stem
to t he i nter wbhe kieragive appticafiohamthe fesonhepminnaicagibrivgyice to processalieaisdr eenmuwb@radané angr |

and whereid e bBodeHIEIMEMedIS | nt erwor ki ng unit, converting the user
conmmuni cat i ons ansﬂomng a%«?emcc x(n%i‘%?aggﬂaﬂh\@ Exgﬁ Agop’Péces‘é‘Arths Og}!xlﬁé%te*lﬁ{md

sel ected identifier process

nmessag® 30 4, The“’fFéafﬁvﬁdp%‘Fat'B’f &% 1 wherein the signaling information
is an initial addresgving the sepqnd sepgjel message in the second communication device and, in response

system (1127§)98/53079 4"""“{"“ “I" ﬂe naI i ng proce55| ng syst P& T/BBYEE2YI ng

25 thereto, processing the user communications with the interactive application.
58. The method of claim 55 wherein monitoring the user communications is performed
20 using a digital signal processor in the interworking unit.
59. The method of claim 55 wherein the method further comprises:

transmitting all call trigger data from the interworking unit to the signaling processor without
first pracessing the call trigger data.

25
60. The method of claim 55 wherein the method further comprises:
transmitting all call trigger data from the interworking unit to the signaling processor after
processing the call trigger data in the interworking unit to define a type of call trigger.
30 61. The method of claim 55 wherein the method further comprises:
transmitting all call trigger data from the interworking unit to the signaling processor when the
call trigger data is within a subset of call trigger data.
62. The method of claim 55 wherein the method further comprises validating and
35 screening the call trigger data.
63. The method of claim 55 wherein the method further comprises detecting the call trigger
as a tone.
40
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25 5. The nethod OTH,§ wherei n the asynchronous user

communi cat i oWsO%B&?'B?g’l : ! ta§yim}j1r8 s transfer node and tﬁﬁT’y§?7&9?yd

identifier is a sel ected_asytRilg ACeHou transfer m)de
6. A communi cations system (I0#)~canprifsi ngy mm‘, iﬂﬂﬂl' l!l’

processing system (112) configured to receive and process
for user communi cat bans WAGndRH &F tradporingd@RAL laﬂsynchr%ﬂﬁl&mnher%om%@xﬁ%% cait

control TESBR0G: Lhichithd e mﬁodsc&ln,ﬁf;&,ﬁd i denti fier, receive and
process an interwor + contro ssa(ﬂe to sgl ect a processi ng
option for the userme'éfﬁ‘ﬁ% %‘ﬁfrce)’ﬁ@“mcé?ﬂﬂs ¥pgetect a call trigger yith palitrigecislei ng uni t
(114) configured toprroesssiavke calhizgesdata ic osignalingoecéseon® deaErdhine a procdsée optiddC €SSOI
control fessage, CcomBpdringhe cotfOll mESIFELIIMC AL | s@RSing DroGesdS YHASIALAR AR selected
comuni cations with the g@,lngcggneg,dl dentifier in response tg the pr oceisisor
control message r nications to detect a ca
trigger, and t rans% f ew"ﬁ%e °°""°}Teﬁia% W‘Té?’g@g‘%‘f”ﬁ AR {FRINSE ERQARjerworking the
identifying the call tri @ﬁé@mmﬂ?ca‘ms forthe promgssireomtienrsesigattedin the syngoleressade. cl ai m
6 wherein interworking unit is configured to detect the call trigger
by detegging a toness.  Themdhod Fiuirk QAWRIAL daPRBecs VoiloBIR Phonc! @l M 6 wherein
the sel ected processing option 20 conpri ses ano%her I dentifier and:

the signaling processing systemis configured to transmt another processor
control message ideftifyThgmethd Biclisr 64 wheswin acessie tiei il igger dptelto determine a

t he i nt erwor ki prgcessing bptios caoprifes glactiogla elctaizonnedtibn b b enusigitaticrOdVite tine @hdrémithe | Nt O
asynchr onous cremidtiuarsdomPssei th the other selected i dent ifier in response
to the ot her r t I ons
System of claim 6 %@?@?‘E@“&% ol MESBP e spmatng ies i eGP R
addr ess nessage. 30 Xopd ormunl cations system of claim®6 V\,herel n

t he asynchronous us@?erwmkmgﬂ@(vﬁmmﬂ@mtl@mgl thegnterworiviofvrimoasgnchromnstesfernmpde and
the selected identifier tdls@atidenify iebebekecbnitstin ABgANQUShE feadAs ERtrolTRERge.
connecti on.

20 ' 67. The method of claim 64 wherein processing the call trigger data to determine a
processing option comprises selecting the interactive to process the user communications and wherein
the method further comprises:

transporting a second control message from the signaling processor designating the selected
interactive application; and

25 receiving the second control message in a communication device and, in response thereto,

processing the user communications with the interactive application.

68. The method of claim 64 wherein monitoring the user communications is performed
using digital signal processing.
30 69. The method of claim 64 wherein the method further comprises processing the call
trigger data in the signaling processor.

70. The method of claim 64 wherein the method further comprises processing the call
trigger data in the interworking unit to define a type of call trigger.
35
' 71 The method of claim 64 wherein the method further comprises:
ransmitting all call trigger data from the interworking unit to the signaling processor when the
call trigger data is within a subset of call trigger data.
40 72. The method of claim 64 wherein the method further comprises validating and

~ screening the call trigger data.
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11. A commuoisgasn79ns, ' cessing system (1002) conpei/E69v(R0277

a signaling neans (1HWF%HMHBB§'\4T&9 signaling for the user

comuni cati ons * ¢ L I'I*¢ati on nmeans (1008) for processing the
signaling to select an i dent ifier nd for processing an interworking

unit control nessage igden C sel ec rocessing
option for the us€r co ﬂﬁ’ﬂﬁ %"[fpgﬁgd Rk memeg’g‘%“heém@ﬁﬁfsrdﬁ@“ﬁ%éﬁ?’?‘%6) for

transmtti ng@sat9st-ocessor control nessage i dentifying the sel ected
identifier and for receiving the interworking unit control nmessage.

10 12. The conmmni cajiRfsd ?drgfb@ésiu{kga el Ql%a@na,gonawaﬁs@erQlfodéiéya&ﬁntﬂécamhere' n

the 5 %glgsgslerncgmmgmca% sand capm naFn themeghod cI er.and the contrgl ‘means is
for transm t}f Y ot hé? LRI FBIP B sage i dentifying the
ot her sel ected i dUPRETPE @F call 518“31“‘8 to sekgacmn@nmwmﬁmbélemn@nmugmmsmg to

processing system of cbeatanspddedwherein the 15 signaling information is an
initial address nRESAEEng the user comm&rﬂcatxc;@%n QWQMP@&E:E BdtReen 'aggx?%s& gro.nous

E;Fggts Zld ngsiﬁiafg}lgrjs C{m?il Srr];o%e %\Ar?na{ nd as rﬁzﬂrgré?fm Hs\(%er m%ldc formatted ceqls that i enn th!a s a

10 selected connectxon

transporting the user communications over the selected connection;

monitoring the user communications to detect a call trigger having call trigger data; and

processing the call trigger data to select a processing option for the user communications.

15 75. The method of claim 74 wherein the call trigger comprises a tone.

76. The method of claim 74 wherein processing the call trigger data to select a processing
option comprises selecting a selected second connection to a communication device and wherein the
method further comprises:

20 interworking the user communications on a call-by-call basis between the non-asynchronous
transfer mode format and asynchronous transfer mode cells that identify the selected
second connection.

77. The method of claim 74 wherein processing the call trigger data to select a processing

25 option comprises selecting the interactive to process the user communications and wherein the method

further comprises processing the user communications with the interactive application.

78. The method of claim 74 wherein monitoring the user communications is performed
using digital signal processing.

30

79. The method of claim 74 wherein the method further comprises validating and
screening the call trigger data.

80. The method of claim 74 wherein the method further comprises detecting the call rigger

35 as a tone. '
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81. A system for processing a call from a first communication device in an asynchronous
transfer mode system, the call having user communications and call signaling, the system comprising:
a second communication device adapted to receive the user communications and to process the
" user communications;

an ihterworking unit adapted to receive the user communications from the first communication
device, to convert the user communications to asynchronous transfer mode cells that
identify a selected connection to the second communication device, to transport the
user communications to the second communication device, to monitor the ‘user
communications to detect a call trigger, and, upon detection of the call trigger, to
transport to the signaling processor an interworking unit control message notifying the
processor of the call trigger; and

a signaling processor adapted to receive the interworking unit control message and, in response
thereto, to select a processing option to process the user communications in the second
communication device, and to transport a processor control message designating the
selected processing option;

wherein the signaling processor is adapted to select the connection to the second communica-
tion device in response to the call signaling received in the signaling processor from
the first communication device and to notify the interworking unit of the selected
connection; and

wherein the second communication device is further adapted to receive the processor control
message designating the selected processing option and to process the user communi-

cations according to the selected processing option.

82. The system of claim 81 wherein the interworking unit is adapted to detect the call
trigger as a tone.

83. The system of claim 81 wherein the call trigger comprises a tone and wherein the
interworking unit comprises a tone detector adapted to detect the tone.

84. The system of claim 83 wherein the interworking unit comprises a digital signal
processor adapted to detect the call trigger.

85. The system of claim 83 wherein the interworking unit comprises a computer card
adapted to detect the call trigger.

86. The system of claim 81 wherein the interworking unit is configured to transmit all call
trigger data to the signaling processor without first processing the call trigger data.

87. The system of claim 81 wherein the interworking unit is configured to transmit all call
trigger data to the signaling processor after processing the call trigger data to define a type of call trigger.
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