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BACKGROUND OF THE | NVENTI ON 1. Field of the Invention
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40 DESCRIPTION OF THE DRAWINGS
Figure 1 is a block diagram of a version of the invention.
Fig. 2 is a block diagram of a version of the invention.
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Fig. 3is
Fig. 4 is a block diagramof a version of the invention.
Fig. 5is a logic diagramof a version of the invention.
Fig. 6 is a logic diagramof a version of £he invention. 5
Fig. 7is alogic sion of the invention.
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link 141. CCM 100 is |inked to other conmunications devices (not shown)
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100 is linked to other communications devices (not shown) over link 142.

Communications device 110 could be any device that facilitates communications through
40 telecommunications signaling. Examples would include switches, service platforms, and customer premises .

equipment (CPE). Examples of switches are the Nortel DMS-250 and the Lucent SESS. Examples of service

platforms are voice response units and host computers that deliver services, such as voice messaging or the use
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40 equi pwRes6HE) . Exanpl es of switches are the Nortel DhBrR2S9ang the
Lucent 5ESS. Exanpl es of service platfornms are voice response units
and host conputers that deliver services, 3such as voi ce messaging or the
use WD 98/ 23053
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cel lul ar consections. Connections 131-133 are simlar, although
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These elenents are simlar to those described above for the correspondi ng
reference nunbers of Fig. 1, except that communi cations device 112
has been replaced by ATM I WJ 212, ATM cross-connect 220, and

connection 234. Additionally, communications device 210 and connection 230
do not use ATM ATM I WJ ‘
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VPI 1 VA st Vi ths pioupidpsp e G5 AT B v ieiPd ‘hbgcwbxﬂsaéfﬂ thgg/PIV C‘t 6
ATM | W 21 ZThe sesend] ATk VU gouldimpwpnaghe ¥PR VG and the enthopdISR- t he VPI/ VClI and t he
sel ected DSO in response to the control instruction. As a result, a
conmuni cations path is established to the switch (device 210) through

ATM cross-connect 220 and ATM I WJ 212 over the VPI/VCl and the sel ected DSO

(connections 232, 234, and 230). Wen conbined wth the above

par agraph, it can be seen how end-to-end ATM connections could be
provi ded between two switches through two ATM I WJs and the ATM
cross-connect. CCMs woul d sel ect 40 the VPI/VCI and the out bound DSO.

The first ATM IWJ woul d interwork the incomng DSO and the VPI/VCI.
The second ATM I WJ woul d i nterwork the VPI/VC and the out bound DSO.
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5 It is significant to point out that the switches could
be provided with ATMvirtual connections to appropriate

destinations t hatlt @El@mﬁ&kﬁGE(ﬁﬂ o thA ttﬁ@l&v’tchgycoﬁ@-taé prmh $v1th XH‘MSV rﬁ@pcopr?ecnons to—

2:_:8221)'01)?] EZC Ppr%)nge }i‘estmlatlxonf)tgg are Fe}lectﬁd on.a cal} by—calgbasm Q{'hls can be accom;\al}lI sheﬁ wupo%t the nel;acli t)<<) or

THE ATM | NTERNORIANM W'Tﬂgmamx or ross-connect on a allpy-galldesised enbodi ment of the
ATM IWJ foll ows below. Fig. 3 shows one enbodi nent of an ATM

! nt ervv_or5ki ng mul tiplexer (mux) tipataTveNEERWORERRNEUATM | WU for the present
i nvention. O her mvﬁgér}eggrﬁbogxnetﬁ‘lp{he ATMIWY fénl\é\%’s b%[i)&ﬁ F‘s‘éer?owts Qr%tem%dpn%‘%{c}faﬁ D

requi renents of the I nvention

control . i nt ¥f¥erking multiplexer (‘E‘W@thatdf sgitaplp ﬁ@&‘f‘%(yém\'%*ﬁ?es%@ei‘tﬁt‘ PP vesionef AT

i nterface 31WVY apbouxesthas puppariahe3@@iremgingofithg invenitionred alsp rrpli@bls Bhov@R:s coffbl.interfacdTM
adapt i on Layses, OCAArfac3ds, DB thtetfide 310, D 16fitérAcsS 1 § B0 interface 320, digital signal procefs6H3b4, Ol

interfage 3%@5&&%&9@?@%@9@% ami@mst"h&faé;% In particular, control
interface 300 pr

330 for inpl enen%{){m'o?wterfifo 300 ac?eg)ts m ss ([;om t %gdp:a{g%ga?c%g% t?r%fe 30}) provldes
messages fr givotvifeal E@MCW“taFF‘gF’H"é‘ESr“IMIr B &or f“?ﬂ‘mES@O‘B 2‘3.‘)’"“011'1@'5‘963 o8 sty ereept epnisol
coul d be t 0 nesvages GbmBECCM with ifructions for DS0G2M eThesDBRMBuctidd) codid G toabnnsdt PEEsto: 1)
proc essor 327'€_ber 19%0s,3) d@ALs.gnS@r&c&y@aﬁﬁ bi3g AflL g3 (Bpasiingd@ilal aagna%se%m 3z%?faomml

Contr Ol mt rfa'c 6 ?gclgepgggtr ss?ggé:f?o%th &%%@L mmaﬁ)g}qursd%tglosmn%rocessxqg 3%

|nstruct|ons g Froce53|n
an instruct |Ad‘rf 5‘15 an igSegtion KPid biie dRehiB 2 sshBrqe ks o PRRICH Fennestiptr
connecti on. OC 3 interface 305 acgypts3hei Gtk ffrma end3mBesahecserpyersion A OSHPSY iftefaped!0 and

makes t he cameps tie @33 foomdDS3 mBISSthe tinedrdia@ceDSIL (DS3 interface 3 | QGG @@td DSherddS3C-3
format and makese 8d¥eor GRMAR ekl cdrfeddS. - DIISRerkabd 85T REH1s LD ST IAMACHE RhxePRSS
f rom % versmn tIO ng r]%]sq %%g?CQ?] 5Oclén chegtrﬂdﬁ pﬁ%ﬁ( S%rlrEg}a%g WOI;' %‘%l;l arp &temqsconne%tlon

interface 315 ac

DSO. DS1 i nt%st"éeéf géi“s“‘é?&‘ﬁ‘h&’aﬁoef&f"aﬁsd provideg ?“d’fﬁ’f%s‘ ?‘ﬂ?‘éﬁ?%&’%“%irdz%‘?f AL an
ext er nal corihgeeieppediments, DSO intqDRed 320 equdibg eapatdo dissteipesonntrtingatcyly Dt Thnd
provi des an could 8¢ haaee foocal ergdringbndSpresaiag frn te &fe atux. 3Pbs varuldABb be3B€ful to facilitate

In sone eanGmmatt@mmpéQ IWRLET A @S GitePRQ 3691 lofkrddiSnat BRERIATH ced FECARY 330 and
i nt erc%nec WAl 1PN Q@e;nrhég%”? Vep?%(me‘m;n%acmss ‘mnecpoul d be the case for call
enter|ng an egres

al so be useful to
facilitate Digitah g hRIPES 't 3é§t5|°ﬁ“ga"83‘f‘ % 2BRAY YERUS d@tﬁa‘:?mf?%ieéf"fpé‘é‘é“‘% $505 8
oper at i onal respengrie egpirol iytdciicns teasived thyavgh agnirg Jterfage g0 Fxamples ¢fdigitad priogessingdefude:
typi cal | y owuene détdtonCiomervansiniscioh, bapbacks; V@@ Slet@idh @ik messaging, echo cancellation, comgoesgbd, al

signal processerydron. 15 soRi@mBddintna) dléxtQI EaTely Ipx,ceéaﬁg PYSoudli kﬂh&@éonﬂu@ﬁ@ﬁﬁ?sl?&o
particul.ar DS@ I h onse

t hr oug ﬁ;oc ont Izcarrrp er ?CCl\fl may m%g ﬁx@ E)t(xx to nl'ovxde aﬂ?opéack fO{ ﬁontmulgrttest am? aﬁvaly ec%o Fanaﬁllanon
t one det ect ifid el (?r‘ﬁ’é‘alts‘ig%ﬁllgrﬁ‘ie’s‘%‘” 3ghis °‘1"6°6‘§‘E)'£(‘9l@§ Q/O‘}Sc,déc‘ﬁﬁf é’é?"i i S(Pd'i“?f@“ 320
messagi ng, eedYoyrassdizithlisignal processing AP and b dimctly coupled to AAd+3d0.encrypti on. I n sone
enbodi nent s, di giAAll 330icogngrlsespbth @ @GS trp@ce3dMayeOanti 6l sdgmenthtian R0 rebdsamtbilyt (BAREISyet. NQ.

For 30 %aamb &0 &Ja@naﬁs?&éce}swe LSkt Gliont i BsdMfnat @mpé@%tgﬁc@zb tndi OF

5 Somt 1 S5k SR e SR EIB TR AL g 3k A
i nterface 326ALsis provided hydgjerpfippcTelegemypunicptions Hpian (B iAceesnty) 963328 Advhforygice is
di rectl y couqbb aebctitgd ApateBGPplication serial number 08/395 74&A[led3®0Fe@xgmo;28 J8%3, pusitlpd “Cell
conver gence rgétodsay &t VR TianshRY S NdndhdréM) irRBtforkitePty FEErtcy in( IANYpplicali@r. . AAL 330

AAL 330 is éﬂx?&xé %fcpa&)%e ﬁ@RPﬁ) £n|3 Girtia @r{anﬂeﬂgegﬁﬁmwmmj ehth Da?ﬂcﬂ'ofm%fomtl mtel:fg:m

DSO i nt rfac 3

i nfor rreﬁ%l on 3:3?“ AéI)aR/IalE"e‘T%[ag‘s A‘%if’gwﬁk%glgsﬁg%ﬁ“ﬁﬁa%gﬁg 3’5'95%‘56%%# aﬁl? n%/f%ir‘ %3r(1) Bhout
AALs i s proVPRIETS Bser |ifprantieat beorrar treidetifishiA? cad ithsnidentifisdoA T vyl derneReht

| .363. An AhMickfoprtedgrapnts thatitig assignments havg bep ingh@genddiveg bd sent pak wtite CENPF desisdi Oails
serial number 08/395, 745, filed on February 28, 1995, entitled "Cell
Processing for Voice Transm ssion", and hereby incorporated by reference
into this application. AAL 330 obtains the virtual path identifier
(VPI) and virtual channel identifier (VCl) for each call from control
interface 40 300. AAL 330 also obtains the identity of the DSO for each
call (or the DSGs for an Nx64 call). AAL 330 then converts user

i nformati on between the identified DSO and the identified ATM virtual
connecti on. Acknow edgnents that the assignments have been

i npl enented may be sent back to the CCMif desired. Calls
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6 with a bit rate that arearmlétiple of 64 kbit/second are known
as Nx64 calls. If desired, AAL 330 can be capabl e of accepting
control me @.&%&b{h&% ,ﬁam;{&'mms ot,@srskq%%am;;m'é%@‘lu%@ug  AAL 330 can

As di scusse &Qg f< h %@(3 ﬁaﬁg iTect |on--
from OC- 3 | AEFP a(‘f"eep%"{%mm messages {hioupiggniyqh inerfpcs 30 farfo4 s traffic woul d
have been converAsgifcisizd Above. By e altdiardlaypalls @i oprysiteciitection -OXPrBOG35nterfce 335 by
t he cross- coDSEaErfoyED. THiarafie wedd iadk Béi chwted to@aM yQhotienh&rahaeeBQ Qv 335

provi dg AALy3R0cWlslcbhabddGver the sexectedaﬁa@vgnn@aa&o;qxtertra&ezo%ei@ Io%gle XELGY&LW& Rethe
sel ect ed outbounq

r t he
sel ected VP O%e Sﬁec-{e Q/Ppyﬁ tm&e Selecmp u% "ﬁtD gsﬁe of ‘r‘r’1'§‘t°°'m'e ' E)PW."‘&E w“{‘ to
t he sel ect éEF %ﬁft%ﬁﬂ/&’%snthe cell headers EBrﬁ‘Ffe%?ol fesppat and provide it to the selected optbpyad PSP que
for processomgetvRl NCls is disclosed in patent application serial nunber
08/ 653, 852, fil the&ﬂxque for peRestWPEBCTE B QBclos@IMA pakehi@Phplicaliod REPRINBEH06/843 89 Biled

Syst en}O\M t h) ténﬂﬁedpﬁ‘&&ﬁrﬁ r&gnoﬁy%gtgrmw’ith Q‘Egnpc?gnelqycessmo System”, ancb@beby

i ncor por at eg er nceln I's, application

connect i ons’“cﬁ'fpgraﬁs o 58‘? o, lIS PU¥rM connect i ons are typically

uni - di r ect i onal .DS&songectiens gi bizdirgofigpal and ATM consgitiops ped tyricelyniicdireipns!. iAs a spytow ng
di recti ons whlal cotnepionsih bypokisy diretjorisiweithypieutly BereduirddI6. eachDS0I ACdisGsedd, this Bdnde CaN

be : RmBRRL dipRR BidnikY ko3 Qe Gritt &ﬁxp&nfo? P EANASE bppWdict NreGRARAR oflfnat

\e/ZlclthaﬁS B I nVl-'IIRfEI noegé tcglll Iermeu(x\’é[slw%rld ge conﬁou{eg ﬁ{ome&mflliliﬁlnvore the ]}érlzt)l]c%ar cFrH%am%‘l

particul ar @Jﬂﬁéﬁlpﬁ’ﬁ‘d“b"d"m‘”\?ﬁ VW“'FB‘%PGWCH&“ Si-dyectigne ‘é%"tqné‘ﬁéﬁ” vi rtual
connection to match the bi-directional DSO on the call.
THE SI GNALI NG PROCESSOR THE SIGNALING RROSESZORI i Nng processor is

referred to as arh@@Jng(lﬁ?BQ%Qsto} Qrsefsmﬁ'@ggr &mecmﬁ%suter (CREBI ¥ BAFesd
proces @Iezntsp?cl{cgsg'% ele nm%x?mcaﬁxons cal?‘ swna?uaggan% coxﬂ%l {nessa es po ﬁ%et connecno?ﬁ §1at ?staéts{h

connec at
preferred éﬁBB‘H‘i“ﬁ’é‘Fft paths for °ééi\/|“b?‘68’éf§'§%’s°m8°§7m“§f éf%q"%esesééﬁ é’éf‘a““" to select
connect i onscofing¢tiops fore chll. In addition to selecting
connecti ons, thaneiddopes feREHRE cdiRdions) tH @CM pef6ink MBS okhdr fidt@onE Gkt bf @l |

processing. pr&cgssﬂgt 1t A& lo)(ly %Qom%&:&lg ar{dQHzct ﬂﬂgacﬁxgld:ox%@étﬁlg buk h‘@an%@& Hﬁkate callers,
connectd ons

5 CODITD']] echo cancq{gTs,l generate *hn% mli"%rmg{lon mvoke lthl?%entt nemock ftunt:?ons 10(3&55 remote

cancel Ters, generate

functions, %AREPsEsMINaRFITAIc, and balance '&f&Wél“o'&"‘é’ésO“er?EH%?g%‘hf Pl aepfe%?ffdmwé?eaﬁ%
net wor k | oatisribe@ibelow nlb exdptédto brivmtear the appYelembgipreatsi at e how t he CCM
descri bed bel ow A dhetsadaidntht CCMPEtha V@sidnharé 410 caiiiiyBte® MDAEdnBBdIMEL of Fig.

Fig. 4 dep'tPTC%MB-MOeJox?&o%nanoltTﬁ hﬁ‘m%%g &Emgxe (ﬁml tmf,er@m ﬁth%rgrkﬁQr&? BER! A4 ed.

In the, enb 400 controls @ erworklng
ol 1 i R mJXS; Tt R e e R SO
However, t H&Wed Sy control ot her communications devices and connecti ons
in ot her COMYdpmpmises signaling platform 410, control platfo@CNP A6Deppiigation plasfean 430gFab i ng

pl at f or m 41d3he RSO 100420, tshD430Ns42dpled BNEE cBRPYIdtBRAIs) on pl at f orm 430. Each

of the platfor FTBS]%Q“ f’a?erm 4@6‘@ e;&gﬂ;’allﬂl &uﬁl@djtg h@gS’}t Qsténﬂe- 19 Mlapcb @}sﬂteﬂg %mga
Si gnal gsng platfo f(.l)J

particill ar r{)essa§e {r?néfl‘%rsp éﬁ/ﬁTﬁE [S%% usyr rrtnlgg ]§ 3 51%nraltén X ]pnnectxon yr{nF ((qmﬂ) SCdPR aT SDN

user part (W@@wt nefpvogk IRlpYoR gt GiyHa e 6?‘1““&"6&*?!‘1‘61“"“65? fpp'ccs@epyn (TEAP). Control -
i nt el | i gentplatiednyd3p ks eapmlly capledona parcbnupl, #dARNo congrpida resotreeaag@E billiog) amdepperitiobd. t | es
appl i cation par tsignliBRhtfor@cb@prises MTP levels P3 AEH® Man A 3G CP, SndEXiae Fnadontintaupl ed

to a rmx CQP&p‘éBJmal%aﬁs%ﬂ%cFr@@M tgn!: 857%&{5%% L’H&&I@Up %EEiS QILIAP Qﬁdl '[ldA@g'unc@tmgny use

oper at gvel s

S 2 O Mpup g sy R R, TR b My SR 3R M
transmt aribismetkiope Threotyaye rapireiRyeae skifipin thgepio ogufigare ap F\%ﬂ(wac*@ﬁepmwﬂy
f unct i onal idvsilabisdor4fample, frdviliRe Trolirr @mgamy.t and recei ve the SS7 messages.

Together, this functionality is referred as an "SS7 stack," and it
is well known. The software required by one skilled in the art to configure
an SS7 stack is comrercially avai l abl e, for exanple, fromthe

Trillium conpany.
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7 Control platform420 is conprised of various external
interfaces including a nux interface, an etho- interface, a
resource control interf i nt erfac d an operations
interface. The m&"“f’ﬂt"@ ?,5,(%9,5 °°mpnsed%fe¥<"6‘ﬁ‘ﬁﬁ’§3§a fhsEia ‘é%!“‘wotaﬁ‘“éf"‘qr@%s%” cpife -
mux. These reedagaEseOyrprdnse imshes @)bVPBﬁWCEa@@ﬁgﬂmﬁP@ interface. The mux interface
acknow edgnentiapgea idsssdedtwits ai REs0 bMBkI0 N Thedd MeseREOcoMmPitE DB th rvtpwtaﬁ‘sﬁonmems

exchanges neggaQRemths Inf&RR ﬁ&mtrogl meécho comémsr@.easexcméﬁaages%ﬁ Qgﬂ 9&
\é\ﬁc}]g ec @0 Cosgttelin%l MS%éStseer:ﬁ:ar%%ngwgth echo corllflfro?sy Eﬁfsml% é)klgcrl]es s é%a?ﬁg i ega DX ansegyfe éf}l_? S
i nf or mati on. cancellation on particular DSOS, ”Fh'é’wlleé%’@ftwééd THHEMBMatoRt er f ace exchanges

nmessages W th extBeneburresou gesfacetorsnmdes siesdzes vitthextenal resourcese SEXahSIESof 3l
devi ces t hatresohfits BB et mipRidbrk YonlifRy 4e£ai9g eﬂﬂﬁbﬁ%p@oh@féssnoﬁQéﬂ?'ﬂ&&:ﬁbrﬂﬁnsrrt&ﬂ@
detection/t r\%ﬂ§ ge‘:t%ﬁ&nogw voice messa lnyofh(é?ne ?Je?&gﬂa d wﬁpgso\ggésgfe ul;gf Ec%g‘r% n%ply-ﬁw

messages exchan es are I nstructions

resour c¥ to FAFEI R ﬁ"r’%cr”]abggoé ad‘o?&%lﬁ%%e@ﬁ GBS infogpayor tFat ﬁg“ﬁ"’nf BFYIRSE Mahinsteg),
exanpl e, a racorfingiey teatye feseytcs ig @rovide a loopback gr te esnd ind gteoya toreferiasontineitydest.ce t o
provi de a | oopbackeilliigoin@aeel ranfdrspertifedt biing Mie@m4tdh wa Bi0IAE kidint YTybRA thilling

The billing 1hf5‘ttnﬁﬁcfn%ﬁxd$srtﬁra§'ﬂé§(u§h&§ﬂ mes i thd aamqnd s QEJE‘FFethx‘Qs doPicd tﬁhéhéah ng
system Typlﬁal

call, time pdi nPerzln*ons m@ﬁace allolwls for the aonf’ ﬁuranoB and chtro ([sCul\kr és & & lillgg int g i;rh\éxn
cal|. 15 apprginie heydp Brodushige ‘i"ﬁ‘f’@? f"é‘éé‘“@[f?c&i/%& congpl PFﬁ‘é‘“é%f i gur ation and

control of CCM 40%ppli@m pikiprn 43¢ is iftynctioha tognrdcesppipraligSnformation fipm eignaditgeplhorm 410
produce the if6ertidreaeic Eddfiectidd€ ThaideditydE@sSseledled @HnEctitk arp bradided totorfted Dplatform 420 for

Appl i cation tpcj, ﬁl&{ ﬂ{emcé?’& létlcrn%%ﬁwpﬁﬁlls &Qor@fbfgqg'%hdﬁﬁognt?alﬁlﬁgn rghfngé’ UBHI_E!FB!

Trom -SI gnal i n \ scre n 9 §EY ndlin I (9(!;(10 opro dS ge r?re 1re ?}

i dentity of T él ‘f é’& SRELP1EM 18 PH00P &R AT e 8 BT 18y F'}ﬁ BV‘WH’QO

f or 0 aPHJ§a‘Fﬁﬂ>P'affﬁF’e“t3? awrovmﬁwwaﬁns rfi‘"ﬁ?haf?"éf?‘ﬁf‘d rmermi %’"‘F‘éé"ﬁhﬁ?ﬁ”ﬁ?f@tef or
val i dat i on, interfass bfdonteoh platfopm#20n dn addiibd, agpbicstipropiatform 430 generagyg@pling dnfgrmation for
SCreeni ng, anekkibOby sikadEs plit@m 410. AddighdligdlinlobnaREikid bOIGUP NRAE,QNTC AR messages

r equ' rement So szermJ Jl%%mu%@ Pemnent Lﬁﬂpllat'io?}?otr k4 lcal? ls@ttnfe@ﬂ) q]c'ﬁl:%gnn%l &k @(E’%’S'f(g%

r equi rerrentsalioﬁ?%ggcﬁqbeufedgom Bgaq%ﬁqgé&%cqpntro to the appropriate

i nterface of° lication platform 430
gener at®s si gnal i 4RplisATPRHmi4hoPeratps in general accord ?"’é‘h‘é agis L Mesly! (ngj‘héqﬁPWd’Y the
pl at f or m 410TUThAringangnefltierBEM imfreataded haodle sathgiall. The BLCBUMR]udés/i\R?jgimating PEOREs and a
nmessages terminatirg @ro€e¢d. R ppliddtiod YRtA@T 430 REIRIFE eSice MREHiHg RBEon [S8F)AKNBLde®M ifvole -

each call i Sl:heSsLlQfct.eéjmllr(rl ﬁlﬂctﬁ@dSbF)C ?W:Jaﬂy t;hpé(giclkco(\ m gg%FVICE p(ﬁ\trol point (SCP)C%Ixe SCFThe
CCB can be used

hopl | ot  on HREIPSITGASS By e, e el SR P e s
Model (Bcw ‘H@f"?‘ﬁ&%fnwt“lf’ﬁé ) functionality WUheﬁffP’HB‘tnance of the BCM i s creat ed
to handl e each cadfiward freguirB@utsiforeprlichtion Faifoon 43¢ icance prodpcpiinspedSradmanddescription
term nati ng |REREESHL) ARRK inaaG-TEN oR | Tt SOU &h Ye3nver@ lindICsodd ARftvaCE akid+i Ghde N

function (S Nady a el lidn MK Bronment. the service control function
(SCH) . Typi ?:E%?e R Lé%@fﬁs&%géhwgm ment

n In §ervi ¢ nt r ol 0|n (S
The SCF Y O R0 TR 7ot s e e St oY PRty
t er mi natdi ng ¥t W@EM@‘CQ\M@O Paedees§VIR) ElnSpasc (A vansdkecSglagypperating Gystem aMﬂoeYePtiogé nt
net wor k (| N databasesysterasn dil niay e desicble kveuti B8 khefmulticthresling capability of a Unix operating sySeft war e
requi rements for ﬁ&@higceawcmeBéeathmbmé,%@pls@ﬂn o ppdceyek GigdlirgNn SR RAGdnTth EdtrdiON

and descrip d;uglgmus sgtems s S1 91%“4 ?eg 'l‘hQ 8571_5 ndling is e ieed A ¢ g?ﬂ écan

be converted Into

Cequi red t o SSPAISH UFPE ag'@w\% 7 %fonai and °°""°‘ S s g8 B A
conpri s¥d ofthrpygs cetyol R fgEsEP | fdvantagequsiyeGCM 409 dscheidintegmales info TOHPUERY that Typeupled -
conput er 35 to a switching Btria N Uhlikt @S, edMNDE & capkilod prrt&sifel M) mésdagSpadepenily of

usi ng the Soﬁcqrﬁqgergperati ng system and conventi onal dat abase
systens. It nmay be desirable to utilize the nmulti-threading capability of a
Uni x operating system FromFig. 4, it can be seen that

application platform 430 processes signaling information to control

nunerous systenms and facilitate call connections and services. The SS7
signaling is exchanged w th external conmponent s t hrough signaling
pl atform 410, and control information is exchanged with external systens 40
t hrough control platform 420. Advantageously, CCM 400 is not integrated
into a switch CPU that is coupled to a swtching matrix. Unlike an
SCP, CCM 400 is capable of processing | SUP nessages i ndependently of

TCAP queri es.
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SS7 MESSAGE DESI GNATI ONS SS7 nmessages are wel |l known.
Desi gnations for various SS7 messages cofmonly are used. Those
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skilled in the art are famliar with_.t %ﬁ | nmessage desi gnations:
ACM  -- Addr ess Conpl et§§7M§§§%£€D &&RW()’RJQ v are used. Those
Answer Message $S7 messages are well kndBinODesignations for Va“"“B?%d‘k&fsﬁﬁs commonly . BLA
;3 - Bl ogKiiNge ACKIRWSAGHBR Following messaé; designation@fG - - Cal |
rogress ngd Complete Messaghar ge | nformation 10
CEB - - AM Gt ;j;é %T%%ki ng C&BA --
Gircui 6 Group BB ny AcKidtir MaGHEnt GRS --
Crcuit Goup Remset -~ Blocking GRA  -- Circuit Goup Reset
Acknow edgnent gra - Blocking &tdnowledgment Crcuit Goup Unblocking 15
CQUA - - (tqd cuit G@Qyprokiahl ocki ng Acknow edgnent ' CQm
-- Circuit Goup Qer . CR -- Circuit Goup
Query Response CRG = &_‘a‘%.e g . Circuit Reservation Message
CRA 1o B curt ReGEBEYEPIROOKER now eddgrrent 20 vl --
Circuit ValidatiggpAest Circuit Group Blocking Ackgpwledgment Circuit Validation
Response GRS -  CEiluit Group Reset Conf usi on cor  --
Continuity ARG rous &aefii nuity Check Request 25
- t Reset Acknowle 1 ;
EXM -- Rt 1\/|5\ssacfec . roup eblockm | NF -- | nf or mati on
INR  -- CAPor mat i off"REGEaRProlockine doment | AM -
I nitialsAddress CGUA-- Circuit Group Pgblocking Acknowle ngI‘OOp Back Acknow edgnent
30 PAWM ---  CircuitBaspg Qiirong REL --
Rel ease EOR . - Refrcuit Group Query RespdBel ease Conpl et e
gﬁg : : S ese; (':I'O rCl&rEuit Reservation Messa%\e{Bég I_QFS 0T Unbl OCEiefl ;ma 35
UBA  -- ORBI ocki ng CRBARGHMERgASP e cBmert uac -
Unequi pged G r cuidvTl dent i f iCoredit Mehdatydiest 40
CCM TABLES CVR - CirciiiMalidapenReerwsseng typically entails two aspects.
First, an incom r _"ori G.p@kdang” connection is recogni zed by
an originating call_proces Faor, exanple, the initial connection that a
call uses to ent &l net Worqi?'m,n )qy :
CCR - Continuity Check Request
25 EXM - Exit Message
INF - Information
INR - Information Request
iAM - Initial Address
LPA - Loop Back Acknowledgment
30 PAM - Pass Along
REL - Release
RLC - Release Complete
RSC - Reset Circuit
RES - Resume
35 suUs - Suspend
UBL - Unblocking
UBA - Unblocking Acknowledgment
ucic - Unequipped Circuit Identification Code.
40 CCM TABLES

. . . . .. - 2 t'on is
Call processing typicaily entails two aspects., First, an incomng or “griginating” connecti .
initi i twor,
i iginati ' 1 connection that a call uses to enterané
recognized by an originatmg call process. For example, the initia



9 i WOt9BR3a58i gi nati ng connection in that network. Sed®§iTdUs93i31208

outgoing or "term nating" connection is selected by a termnating
call process. For exanple, the term nating,connection is coupled to the .
originating connection in order to extend the call through the

net wor k. Theeﬁlet,maa@ee&kémmn ueafletwom 3C850 hmtg% or™ emﬁaruﬁﬂ cme&énh@srwe -

ori gi nating sgdeo. n Fream n n ng .S R

CTERRRE B ARRTELS & cf’a"t a{’e "P’r“&ac‘f‘%‘f%"“ §°86F°8 15 ‘i%f&t“ia‘ § SHPETiPBr m
430 to execut'@riehE emEnd mfr?ﬁ“éhr?ugh He WYisk- Elfeswo aspects of ¢ progrgrinzeprasiefeiressio of the

t abl es that pigimtingtsie oftke @hatihienerminatingsidefisevalys. The pointers are

typically conprised Otept@xd data structure L4sB &Y lagphicabpiRes¥h 456“1@*&%@3&9%' GiR s
The next fu ”Sa%{?ﬁ?xsﬁ%i? kh%ugh ggnés Q?}atﬁgt?rfa?&%? Rlond %Etk)e{r in ¥ %Bgus wayﬁh X Gpo*nlters are. {PD Gally. nt S

to an
has trunk ci f@fe ?'PRRW‘?? ant i %Sﬁ‘gnﬁt‘f’?}ni[heg‘r‘"&‘i‘ﬁ‘ctt"&ﬁ?‘%‘s to the S“bsecﬂtmtab‘e’ 3“‘*
excepti on t athk sexbidex paihls toraa ity 050Bngeobdntrzslinthattdy. Thadntastré08s hagmehk cipautt (TRI

tabl e 510. 16KT)table 500, trunk grouplthBle 02, GxcEption thbid sAlD|AM Eaesomanteahmeﬂtmeqwamr&mg
related;§o thg.sgnnections. Typically, the connectl ons arc DSO

ATM connect| ons. n| tiall cui t e 500 is o retri eve

i nformation about %‘H&“&‘Pﬁ"é?eﬁﬁ‘{‘i%‘ "%‘3{’1 b%’feﬁ)aff tothe °°"”ecnﬁ'5‘t -g‘/rp’cal{yﬁge PaIsFieny ae
used to retr P& ATNfEreICPSO hﬂtal*yomtnk tiffait telde 390 isarsept rvgetwwn@mﬂwbowte [rigifpting
originating cmneeet i iter, the table is usedne ravpv hbEesise shoutt theetedminariig cgm&t:tpnnwmbaﬁe in

trunk ci r cui Brlgtuﬁbxkgecomgnoﬂ@d #3tng plofesieMneaRik be@HuBiblrlid Pk Glr @k Rabieio0 bhifs to the
ori gi nar1 ng gu@gcggl(é\ n(k%roupfog' ?g%rgﬂnq%pnngﬁ?igi{ 1§g§rg(§rou%éble runk

group table i"ns” I n I'gi nati ng and

term nating trunk @‘Flb%ff)‘? tab{gypdt contains informatippyrelaieq 1g ”’i‘ié’f‘??ﬁ’@“%ﬁﬁ%i‘ﬁ I3 TYnK E9BASH g
processed, t Mieidheprigingsing ephieetion § Reipprpoazesshd Srunkdreyp keble PG rprovidésenfermatiangeleviam tottheunk
group trinR lgrofl for BE bripimaddigichrgeionae §picO paiftsltoteydapteatably s@@oi nts t o

except ion table SBkeption table 504 is used to 1dent@(%5\ts|e% tto@tal)ﬁné@‘}elht@d 4560call hat may

i denti f ¥0 var Inallllesnceet}(le ro%n:% otﬁ;e(P Hagmdﬁx}g%g §1e F]a?] 3‘ pica Q} ce tlﬁn 893 q4 po%%s torrRMﬁt ble 506.

i nfl uence the

exception taﬁl“@“@@ﬂ‘ceﬁ ‘i“ﬁ"cbé" 58‘{;;“3&(@?1"&%{?9{ émg%‘ Bropp ?Wbﬁpﬁﬁa"eéﬂ’:‘ebﬁf %/@?P%‘“ routing

t abl e 504 natblpdiont directly to trunk group table 502, called nunber table
508, or routing tallebiddh8 is used to identify any special charaétblstids &h&e&to@ﬁﬁalieﬁs dusedl. THR caller's

i dentify any,&ReG! @hmehPkReh erahtsmzfe SutR} BdnBkatid mbﬁ 5 3h §8meSsa U AREhformbi&:
((:2‘\:\1: )e r n anls é@:}ﬂ% mntJQe:e cl;xllx}ég's p%mﬂ x¥ld orq?m@argesnur%ggr %gg I\ﬁtagllél ga%gyplca ¥e Wr_]?'inltsfte ?aﬁtcf on
party number "f°€] *ﬂ"e&Ps tﬂ@f"tgh»a‘ﬂﬂ éabﬁa%féary ppintirgetly joNgunk ampéabeéez Py HiRERYgS L0.
points to called fAulebmmbertable 508 it yitsl t@idGGE roufipetrénnicryients bant ot thdyaked 5@Bberaipis pai nt
directly to bd theikasgf®y@ndadhtiephald2aler Calddtnunter tadlalses bidally 2bints to routing table 510.

Cal I ed numbep b, ﬁné@&ﬂ:ﬁ;dﬂﬁ?&o&@ablc@@?“ fy routl ng requi rements based on
t he cal Led nunber m%%B]les t el epho

cal | s. Iled nu n%eu u&formatlon Irellattm%)to(ihc roun{x%of tfsxe %aﬁ (iiort (2 vbflous é&naec ions.

Al t hou gh it Rﬂggyg table 510 is eﬁBFdrﬂ°“‘tacF°‘f“F’dﬁR‘hij’éfﬁ$‘°‘t‘a @4 mtable 06, or called number table
Rout i ng t abl §085RdMtigtablé TP opisally points toaltmuk gnayp ingrupihgoupaabteiShyy of the cal |l for

t he vari ous connewhemRGptioR@blk 503QANI table 506, taAkd ambet fAble 50800 fobting ehble 15 CPoihit P@udM er

in either exglewtabm(ﬁ a#a; efeé% seé&lkhemma%ng&ﬁk arflp. %LA mern,umaerco&n@@msw@

FOUt1 19330 oLl e i bt B SRR LA SR
nunmber t abl efesmatmemeetmlwmf%weaea% Zpoint to trunk group tabl e
502, they effecti Vigtymaaing gtnkicheit isesaditaratendife dall.uThk trgrkeupit israqilt HéPl/vVClora
term nating oOmNBGS it &R bd KenlliRt BONiIRARGEAFSERH he tables, a termlidafnglcbrihBdio))éa0 YPseRbtedredra | N
trunk group tgble 502 points to the trunk group that contai ns t he

applicahble term nati trunk circui

The terf nat i ng ¢ Fiirirer peder S8 Y26 A08 ol Fls A medth or SRS B e
i s typical | ybun upited/Eig. &ifusgatqoagdyitional tables thap pary e pogesied fom e ?é'ésrf’f figat Thgpe include

m grating theeMdgh tdble@0Q, okt tatde G0é,ransryeetponsg table Albewtl message &ble 6€8. sel ect ed f or
a call. Fig. 6 is an overlay of Fig. 5. The tables from
Fig. 5 are present, but for clarity, their pointers have been

omtted. Fig. 6 illustrates~asd

lteptdrias Been R
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604, query/response tabl e] 606, wnd rEss: abl e 608 ”"’I




10 WO 98/23053 CCM I D tabl e 600 contains various CCM&SHIsdIRh vk
codes. It can be accessed fromtrunk group table 502, and it

points back to trunk group table 502. Treat ment table 604
i dentifies various special actions to be aken in the course of call
processing. This t esul e tra m ssion of a
rel ease nessage (b tab‘egoa’\éoma"ﬁssvé%gsa?éhd 47 Pea ‘?rénfca? aoalc‘é?ss ﬂo”bté‘ﬁ‘k gigup table™ o
accessed fré??rf"idlh‘rPR’“ PPK (A TNk &PRYPSabO2- trunk group tabl e 502, exception
tabl e 504, AN t ashtmers @ble 6@adehtdds various special ationytpebe taked i tiee cHDS ofaramptbéenglgt"absl e

510, and quesipmy ABeER el sBisBRf a release message (REL) and a causkv@fe Y #&ﬁﬁ&@@ﬁ?s&%ﬂ e

SESUBaSS I nf 8L %ésk (ar}rol'ﬁ?gxgk Eu%mk Qlylg)%ht}\{ﬂg l%g:gkﬂe! goz'%’%ﬁ%pt?o% ;{%E&%@lgéﬁﬁl ,Flsé,‘é’ uﬂﬂfﬂ‘rber

tabl e 508, éﬂlﬁf’ef ‘Btﬂf ?Qﬁgm‘f‘%FaB'e %{%Oa“d AYeOEPRRSS RIS 508 Uk group table
502, exception t QvireregaQuse appfOshesiifermBRe used mlidveld the$eBelt can AbiceesésdBy trunbprbipng
table 5 10, wameoz exedptionable 504) ANI tablé B] cleBRlber table 508, and routing table 510. MpSH@BSuAKAD! €

608 is usedghg, thlé)S\O!Z cehtidf LabibiS] AN Sable 966, éme%%msta&é%mﬁo o ETﬂgnng.E trlafhncie de

of the al | table It can be accessed by trunk group ta

poi nts o] trun gﬁoup t abl e 502. Figs. 7-14 depict
exanpl es of the Virpesibletabis asd e ide BEBctispvioemesmrey frony theipmication sigs obskarrpl e
of the It can befaccassdd by itnagrdup table 5@2. and puiirts tatnhnygrotlmteblet joank circuit table is

used to access i Rizg@MAUERR ARPIE of tHIVarRLd BHIRALsAHEA MbteC Bigt 7 debits an exam,!ﬂasﬁﬁe in
the pl‘ ocess ':rmﬁl’cxr!n}xt tzlb%e %ﬁtﬁq%( tth% trgxlikocﬁ'l:uqt%«xbllerﬂc @gd@gccegﬂnf%gn%&%n agnx?thg gr Cgima(tmé &wcug

circuit, For orli

oo T 45 s QTR BHTEP SRt W Profi roma iR aT R RSO e BRSO
CCM progesyitgs ha esaatiatkll ponteefs isgistdge pier thagble Trdsis the poimg pode efrthe switeh an GCM
circuit proessiatedgith thaerigiratingeirgyito B wanirhieg cikgit prs@ghink,ahe trunk group nulbtk Blusetl e

t abl e. enter the table. The table also contains the circuit identification

code (QC). The gleQaﬁl ﬁgatcbrrtz{u%%etcngut(fdeﬁtff%n% m&@tl %hﬁ?é?c ide txﬁgsé%f?r%{ J(Y,é‘ Dtsg

or a VR|/VC Ion.is capab

ATM VPP #VCI bpicaly 4350 br ER’#’ &’%‘ [}% sytRe i enten SAaPRﬁ e ‘tfH\éPR/{ér“F g? Gatrre AR V%Eﬁ"c? t he
vi rtual chaFfrﬁ‘tSIW‘(“W@)ATM Y vigeghpaiid VBigadrhe rrualicirappl (VO) dlstcinda usedfepidentification. The
group menbe gromundxeer nuBbedis A terit @dcbal 8 utel &k teimnatigeteultedlecti@r Mhatatdwarg idedtifierui t
sel ection. Tda@ifRathed Wk iof @B thhrkiw®E associated with tHedﬁQﬂ;\dnﬁi‘@&m@ hend QrAthQNerQEcyt he

hardware asgf r?z umen,r?mgfgmeg&h@%gmﬂ@rfg.ngo%@;am% .;%u,?cho cancel I'er (EQ)

|dent|f|cat|on f I.es er for_the orlqlnatlng
circuit? 25 fie dsl“}‘i"e YPREWD Bty 177 Blledidunas B Browsiing T AEhe FRgtroleey

are filled édtiedhgseden thregfielde msighajing, mevages: deseehosuppressesfindiszierinthe IAM or CRM, thesecho
filled basedonon! dehiceditdielitl e IACMS brgIPM, iandjthergSBragies trank farccagadbhiey i8 U2IASS SEHis

i ndi cator i tedrhfion BMe@o dkckMine IrBBo 8RR is requlred on the @a@ntﬂeqételﬂsmx@@orl:srmlbmthceﬁe in

the ACMor CEM R mmﬁ]ahmi?.fd}&& 'Iﬁfkytbé %stt %sz‘a‘%‘ﬂ%‘ﬂ&o'rﬁak}’saéeﬂte%ﬂe usif%e cxrc n

informagion IS

The sat®@l|i {8 "?ﬂﬁ‘?‘ésa’% 7 8'yea °‘f‘i“1‘ Isé“ﬂf‘ W"tkﬁd pryigt blocked. The ""‘é‘é{t"é‘F frfices; ‘*r‘?dF’EeaESBF in
the | AM or O circyit, fopgrainple, aefivejontignsien dhe time/data [ndicdtds whensheridingircaitvent idiet es ar e
used. The ci rcui Fig3fdepicts an &uplelss thenfhhic@bu@Sabiel Difiy ogjbivaion Rbde@ingtthe think £,

bl ocked, or nifer fAnPGKSHK cifdIR 1ablE rscéké’d to k%; ﬁio%e'trﬂm tﬁﬁ’et %‘i‘hretrgk@]u@dﬁrlﬁa‘?cg&s &tv%tgﬁre

of the circ xanple ¢Lac E ndi cat es
when the i dFtutmon 19 {o b% resgipet Gl e xg dua selzure o tﬁe same c1rcmt ﬁ\e glag r%folgtmn entry 15 Se E

exanpl & of f‘fﬁéﬂ’%dftu W&nﬁ?%ﬂmﬂfm‘%me Pgher Rl B s the B ﬁFBEég%‘Bﬁbe‘“E‘h"é"“teP‘u nk
group with the)lgwes @eintfcpdsisentrplethe pddikeuitsi Hdhgiglare resdiition ¢ngy igsrttd “2lld teSEM qanteelst he
trunk tabl eall §htigrciculite IDtheiglarofasadlutich @ay 2 Set ROWong” Gk ACH yields. The contiity thatrél@ftryl S

to be resol wﬁﬁheﬁcamfdaﬁsmﬁdngsﬁhmy@scpémﬂehﬁn . Circuit. If the glare
resol ution ent ry %ng %glocanon 1dent%ép ('&L ?g\’try 153 %l cHr%tstm%rglze%legt?s r:i'tne yvleﬁ)tl the

hi gher 0| nt code co en circul

with t AR | ofRek &3P r?P“Yc‘B‘H‘é“e& Bt heofrusk e1ep W S&‘F‘F“Eu il pegsateljite tpiaronp Apty is used in -
resol uti on evjungtion withetht sateltite indikdtor field dpscri@@lvbayona dsteyhipe if the call has ugdditooafany fawllite
circuits. | tonhdBonghrid] Beréfers,Gluktiv Gfected) tThy sehvice S@icatdrGhdicRteiBhe indohtrg Giedvhgy is@lofdS .

remamn.

The continuity control entry lists the percent of calls requiring
continuity tests on the trunk group. The common | anguage
| ocation identifier (CLLI) entry is a Bellcore standardi zed entry. The
satellite 40 trunk group entry indicates that the trunk group uses a
satellite. The satellite trunk group entry is used in conj unction
with the satellite indicator field described above to determine if the cal
has used too many satellite connections and, therefore, nust be

rej ected. The service indicator indicates if the incom ng nessage is from
WD 98/ 23053
PCT/ US97/ 21208



11 W@ sZINEY ATM or a switch (TDM . The out goi ng nesBaFVSPHHSB (OM )

points to the nessage table so that out goi ng nessages can obtain
paranmeters. The associ ated nunber plan arga (NPA) entry identifies the area
code. Sel ecti on sequence indicates the nethodol ogy that

will be used cm ﬁsm@ca; a SiCPMRO! Ir&rbmgzm$ma%g@aaexqawﬁ,mms to théﬁ&%@%ﬁe §d fhed _
desi gnat i ons g%{g mﬁ%léestcgnu&)t%m%agrlﬂae Ori assocxatted%lur%tg:er £ plan areaglgﬁig et lﬁedmt‘ es the area

fol | ow ng: ng, scen

cl ockw se, &‘?‘i’d- count ercl ockwi se. The hop count er i s decrenent ed fromthe
| AM | f Stlbrgortrepierse inditatss the giethedolpgy thiteviltizlubeditasele@ b emsetion. Ali¢ @Fetion C
congest pon @@ﬁHnEdIleld(dA%&noﬁﬁEll Mk grogpatb Qfectii}@fithIBkedQh the following: lea@tQ@le most idle,

t t I
fﬁgg(e:?]\/: ?nr;y G rn de§c§r}$§1§ élo\éﬁvxse zrnd %Btg%m“gse C%Q@é&ohrﬂ@ 15%8%&:(&:8{2)(1 }‘r§m ﬁ!e L{I\X elh

ot Cumr i oo D AHPER EEARI LAC LA e SRS Wy of
Fig. 9 depi atsonaestiencaniysl ivachive. If putoressieeopgeptioncontad [sactivey e CEM dhexrelesse the entl. Biging
poi nter to enhieatioh heceksirlp| tBe neltf@ction and index a@ ase toehteSiRd 2@k ¢ alent i fi cati on

(1D) papaneter i g @&b,@@ﬂwmefs@m&a&é Bdn JbRAGHG e @@se&e& téf mamr t'h?tal”?erqef or
routi ng certai.n t

carrier. l¥ 100 xdentxﬁcal?on (t?%) Gparameter mclxcaye\g Qogv tge caller reé'sq} et’a\fv?rg ﬁnd 18 asgd for

spare or no1n i*CEToNn
pr esubscr i b&EF BTN piags B2l h@eé%ﬂorvwﬁgreﬁéeﬂtfgr ‘h‘%féﬂ'deéﬂa’édr t‘,"a‘P‘i“faé?“ selected carrier

i dentifi cat idemtifgatipe code presubscripyd egdlliwor bhdd @l moty. iseigoed cloyiert dentibahién rge
party, sel egteQisciBéd dn hotiifhRMByl thd GaRThd Pifty CORGedaRSILIBE idaddR GodRIPrbsitBeribed and no

i ndi Cat]BOn mdxcﬁtﬂpUftmx}aybyttﬁ%alﬁélpérlynagzd Qeéyc{ex carr?epgen‘?ﬁ ﬁ&tcgﬂ ngtaﬂ’rJS\!xbﬁgnbed nfi input by

i dentification cod n@ﬁ%ﬂ ?CI’I ﬁ%% ¥ A 1 ﬁ
party. The 8‘51‘?“?"&1”“% ada éflé{’t“ B 2“ N ‘Eﬂ“&é‘f‘%’g‘ Ry ‘h°é"t‘%?‘1&“?ﬂ$§t T‘E‘ﬁ‘éused
cal | er want & rpwe qglsdirecity joghejdesirgrqiayork. The called pagy pusperanaurg|of agdigss differentiates betwege
desi red net @oeads, 1¥ badls,ceal dakisclang antemptionalreisr Foratample, intmaidoy efsmightbt enedtolagtees
bet ween selected terfafidohicarridrt calls, test calls, and international calls.

For exagpl e, int %Qahwaa ol frin %9%1‘9%” g,% ert Pockhs ﬁ,quetoadeﬁne? %ﬁ%ﬂ%ﬁt ed

| nt er nat i onal di and
G g1t t o SPIBEREoRS Ton s o S84 5Ade-iRl OB P08 G g 8}(? JijEpeapy inethan,

cal | ed nunbdifiled il lessthagi1f dighs is fledryid|Og for te gerdiaing Aigits: Ataidisits tPaﬁﬁﬁ‘ 1@ decirepin

1- 15 di gi t s nurhifer mapnglemarly diciesnytdn beumg length and, if filled With Iss thdnald digitd, b filleosthtdhan 15

digits, is ﬁuelrdna@lmgmgi&. @8 kA FuntidR anki BERinHdx Bridd bt tohe nd A Rble hi€H it §pitaMy kARl d

i's adg é nunber ranging from1-15 digits. It can be any Iength
and, i filled with ss than
o i g di it o FETHLGERER N SN TG bl Rt et et s o i e

next table mar}y§atg%9p(|d€@qeptytes{ Fmengxpes gfizalling parfigg{fpreexample, test calls, emergency calls. apm g.
10 depi ct's andiney aaiip| Ehe odlling peety\éfakige humibkrentyagre of eldrss indicates ok theoA NI 1@ be dblaied.

fields of thge iR s tHdtbie fill that is used if AiskitIBGnRBWA, ym@amg%a niéhhifeds EO@NbI @slﬁ@e
gm(; ng tSM pes O(O]’I()t ;gngcleb Q&gﬁ%%&oha?%bgrokmleo%@imhed rpFrgyeu%: uded N[ of t%c”ﬁedggrg'cr%t e

of address lAﬁ‘&leé%ﬁ"éIE RS/ E e penpna) ngmbeg "B’éu"éﬂﬂf Spsfiehgr “%mb‘" non- ““‘q“Tﬁ*é'ml’aﬂ)F‘i"t?ﬁﬁ ng
i s the tabl aorynique infegatiqnal npygley testing fg3t gode| apd Jk othgriarsoeler, valueti que subscri ber
nunbers, AN not Tavaigiabéne” aB“digits to” eusfigrtherprodssickachiquarn AURithired givn adng Mhber |

ANl of the @abbQe iRddatey ifiRCAN d@ﬂasenéul dafdedidd@hat @del £ nfR@kdny cHbl. I i rﬁmﬁdme
AN' of Ehe ?n%rlngt%n Q@LI% leféraﬁ?lltgqﬁlé rl)%lrka%%scxj‘b"ejrnpxglg%aﬁ?ﬁﬂ k‘rﬁ‘[‘f&llﬂ?& s?&Her? Fé!}e]x gﬁr[g,

unber, " non-unj _nt erhat|
nu nmber, tes PpeF’Flt"P@e‘P‘@%’ia“‘H’B%i automgi idggtifiecquppepd dalipg, R & °’Q/%ﬂ"ifé‘g using darabase access,
The " di gi t s 800/&§Rrpervigs dall; epingirisen/inmgste séryiot: Gitefagptitiank, Lot endsighiar). opsrejerdiandisd )
W thin a gi daivardafidpearea tdommunications sefhde Ateleddinmynitatighs cady @& vicd (TRE) cefibllr services,
represents agala,devl e aeéaatfor%@& Vb ees zﬁ;&h@ srRARL TRl next Ankith AR deRtGnded NE

?r;ﬁl (i palb{]ilolpgattul) 82\&{7(%]2 \r/hlch is typu{aﬂ¥ caﬁfd nugP %b€r di nary subscri ber,

operator handl i n§® HL?FRWE{’PF’@mP‘Eléfﬁ‘Eeicf‘ieéH‘"t?&'t‘%&rH’e 3 UG o @I ‘ﬁeg\"e nBﬁ °?§‘6‘? n
cal | using denbabmgee ofaddesssntry indicates the typg 00138 Burster. Yir ©@mpla|nktiong g¢rsis international.
prison/inmate service, intercept (blank, trouble, and regular), operator

handl ed cal |, outward w de area tel ecomuni cations service,

t el ecommuni cations relay service (TRS), cellular services, private
paystation, and access for private virtual network types of service. The
next function and next index 40 point to the next table which is
typically the called nunber table. Fig. 11 depicts an
exanpl e of the called nunber table. The index is used to enter the table.
The cal |l ed nunber nature of address entry indicates the type of

di al ed nunber, for exanple, national versus international.
98/ 23053
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processi ng unique to a range of called nunbers. The processi ng
follows the processing logic of the "digits fronf and "digits to" fields'in
Fig. 9. The next function and next index point to the next table
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fraverse eyi’n

and usi ng Hapriregpigters: Tﬁ@ yiFidef e ‘Plest'%fép“taéﬁbf} té@'qa%ngtcwr%an ‘F'i?’“%“ 0% P TTHE TR
connect i ontableleTypichllyettlis bann¢chien i¢ 7 voivk pagh. rlg epime cases, treatmenttisssbdcidied Gytud teatmlent tablehi S
connect i ONinktéad 8f MO iof A, At any Foirl BUFRg hAF&ssing2ARLNBRD chnse SqMREH, fpictdsimdyhe

treat nment ﬁr@é&@duecﬂ to the truhlnr%uﬁ %QIe (ﬁ;r teﬁm% w&l sglgcnorl anr ésm;f’i’fnx mQPberHeserMg N9
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SII’ {)ﬁg?g exlgen{ ber aﬁe P lkﬁlaxpda are qud 10 enteghﬁtaple l}: tge m«?ex is f?led ang usek to e?terﬁl%k'}bler tlidil %ener%m d
trunk cir C[gpqnon coding standard, and cause valuepgcbcatog_ge -.a@m) &atngratgjl-p Ség g.ﬁlm e Wssggqéecewed
treat ment taaslvelue dtry [seire chusevajun teteceived S32 mpssags dfjbe message werived caugealRSis filled
nunber ar earfgiutel BEn@dLk @eCththSREalsOvaRIR 1ok tHal Hesda @l @ed ih § RENBorh REl€EMI Fhdfdekt| ed

and used tﬂmﬁﬂﬁ &4 bl Sa )ﬁ,tain[am ok hE: g8ner al | ocati on, coding
t andar d, t SS7 _REL. Th
e R e o S PR e

messag®

recei ved SSTedRsgucsgess: Messtasdyprisssulge enes ghetabledang A Tepsesepis| tireoutesing j sfapdeggt SS7

and used t mesazt &ipe.t The feldlid teg, pettih@npardmetecaithinethe/aigaisg B37omesfiratThermdeesgeini ® used
in a REL fyfBastehtfles @ rulih@oup @Xle and determine if phirkHididrd @ beaicharndeX bmittedl 6dndadedlin t O

the next tabL&eoihessages. Fig. 14 depicts an exanple of the nessage
table,_ This ta%le aflows the CCMto alter information in out goi ng
nessaaes Message type is used to enter the table, and it represents the
out goi ng standard SS7 MW&WCEWGH eld is the pertinent

par amet er W t hi fihddbhevealeskieid ngesSSentiayssiag e conidaton on tlexrest fipoi calt duriog call set-up.
vari ous entgd r&&nﬂnﬁé A6 dEtExHﬁUﬁmﬁEsghb(bf{h@-mn@us%ﬁﬂsxﬁ@ﬂn@ Edisip8s UyfiheOMANBER KiSur&an be

UIIChaIIged B: Iqu! ! !tﬁg I! §DI 't E QHEE hglgﬂ[]m%%%?egﬁ 13: §§1;

essenf' al I retape ‘?Pbeﬁ"ﬁ‘é’&}‘fsfaéﬁ S‘B‘Fa“f‘l‘“g%{‘feﬂéeﬁ‘f’“glleéfeprﬁseﬁté‘fefsa%ﬁ?fehvé c
The remain ungsmqhg\sme@ewév\aklthemwsrsmétp g COYL. ¥ preling i preifshesysagy) ‘WE&F‘F’ng
messages by tielEM Ththe pblues édént i§ bir thesleft, the message is tefaeed tohiee ongihdtiok i thSBAL. If the
nonencl ature. In SDL, rectangles indicate processes and di anonds represent

deci sions. 40 Poi nted rectangl es represent nessages sent and indented
rectangl es represent nessages received. |If a vertical line is
included in the rectangle, the nessage is internal to the CCM If no |line
is present, the nessage is external to the CCM If the point or

indent is on the left, the nessage is related to the origination side of
the call. If the
13



poi nt or indsotess0sen the right, the nessage is related to tRECWEIIRRIEEI on

side of the call. In the follow ng discussion, a transition from one
figure to another will be indicated by pl aQ%ng the new figure in
par ent heses. Fig. 15 entails the initial handling of all

messages by thg &%eme&l RE 9&1@5& rpé:s‘gké‘lﬁ réNtetdho Bt RBnif00sidebr iRl 1n the folhdVi— )
state. At 20d2S t he ssa
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IS I nfdgridie statevi 4t120Q2, mBssiggie refeived pndanal RedliR 200N tf thecHesage $s uvatet ghiteidn 2006,
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processi g als neg%% oo eBSL Bl B Al £cBha Sl d, Gl Ned al 2038, "Step

2036 also nmea |ns an | $. Sl &a process the 15
cal | . My &8 °§a BB BIBT LN PR S98 Ot he ! n BHmawn tria
i ncomi ng si dememattnlaealbmqess THFiICHSIRAYDIPIONES retpives Imetghensanl prgeesses informatieq) rplated to the
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not an s I ntray ﬁSM%ﬁime HQB & TIBEE BRGCERING FOH IRIEbRfinG BaLDE! 1

nor mal f'ashion or as "extern TRUNK
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2098. |f a | owakedlt Bdkandsg resolution is optgingdict 2104. 2PFGsontrd Em tha ingadihedde )l lis degmpeedt y
test call is checked for at 2084. If it is not a test call at 2086, then a
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call is found at either 2080 or 2086, then the cal | {itgigrdHk
test call at 2092. The ci rcUhis Shet RBk@®kegixed r aNSi ent  at 294 anQEPLACED

processi ng proceeds to 2272. 082, or if idle ound
at 2096, then the circuit is sient at 2098. |f status IS

transient at 2100, 40 then glare reso ion is invoked at 2102 and a
resolution is obtained at 2104. d are control for the incomng (inc) call
is determned at 2106 and 2108. If the CCM has control, then the circuit is
mar ked transient at 2098. If the origination
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14 wo'RBeEs does not ha\le con%PAtACE e | AM i s ipghiaree2abs 2110
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RLC 2113 or an external RLC at 2114, the message is ignored at 21 16 and
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circuit grodspmigheddichecalbis otrk-CCBe2231 Ind 2042h Eitheicail ieinmalCviesR 4%y then arimernaBEC ved
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messages arfLgaa! BfloBuddidudas ttg AL PRER aPHOC PSR RE R recllealney,

i nternal IS recejve cel Ve

2940,  Then T FRaRhEdt FEHENE 2750, 5 aies PavefepY e Rt e A% st Oobera t o g
16F). If t histepingd ifi the dalhis inga-CCM 252252 i 2252 ke calhis infr-BE M at 22, thep ap inferpal RBk
2243. | f t hieseotat 4253, 3f techll is mtt inga-CONkt 2212, 2 24&0al RUT 380t at withxcdues oethal RRLB4] Sfegent
at 2244 andyzsh@ 2894/ GD:!‘ it checked @I £drd Ak Sesatl, t@%&nm&ﬁﬁtﬁu@@ﬂkd’sﬂk stépﬁedraeﬁ@é an@l

2246 and 'dtlxeecdﬁ da3bse. 1fa 15%1&%14@( 234 w880t ME LR R 2455 AREGSIEd at

tals g&

2249, an exte uﬂgﬁ s recei.ve release 1s ste t he
i roui B quelf s IBEBEzH oy 5 L 2R o o el SO SGS

i ntra-CCM a@@%llsawd%@ Eglfo cppfeo! i ppbet ati2266] a4 the proges proceeds to 3730, 2252, then
an internal REL is sent at 2253. If the call is not intra-CCM at 2252, an

external RLC is sent at with cause normal at 2254. After 2253 or
2254, COT is checked at 2255. If a |l is present, the incomng continuity
process 35 is stopped at 2256 and the COr timer is stopped at 2258. If a

2 is present at 2255, t kg Gkt Hds Ben Regaced opped at 2258. After 2258
or if a0Ois present at 2 m “It is marked as transient at 2260.
The RLC tinmer is started Bm the send REL tiner is started
at 2264. Echo control is et at 2266, and the process proceeds to 3724.
After 2094, 2098, or 2226, the nature of connection indicator is checked
for COT requirenments at 2272 (Fig. 16G and 2274. If a1l is
present t he |ncom ng conti nwty process. |s started at 2276 and the COT
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i nformati qp,b4Pipsi he USI paraneter is sent to echo cont r ol peatrngfidizescal |

attenpts are counted at 2286. If attenpts are 2 or nore, then a
cause is sent to the treatnent table vvlth an index of 41 at 2290 and idle
is attained at 2292. If less t han'>2 atterrpts are nade at 2288 t hen

the trunk gr oup Alfts Zﬁéle%g 9521296 gxe aturefof 'Aqlillrtlegt%% mdxc%lor 1S cg c% d f%&'} rquxbxreglgrgs A%Ci%zgs
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cal li ng6 par %mcﬁetijﬁ{?@?(%e%mé?t"?m ?tzg%é‘%a “a&?eﬁm'&be&hésgﬁ the B PHPEORHRI B E}erﬁfer
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and the process proceéds to 2904 If the tch at 2893 is a test line or.
test code at 2901, then the call is narked as a test call for

billing at &?{Q@nuﬂﬂgr at f@l R]‘b@@ﬁ?ﬁ!hpgllWﬁﬁ§§g§a$Qer %%Qe%ked for 800 or FST%S at 2!176 arigl 2A58 —

2904 (Fig. :

a par anet er ?}8 ‘??6% or g@eﬁf Pragess pEpeee & % g%g] 8ﬂ§?‘g§§§iﬁ\3 RS etss Br %“"d’é?epﬁ‘? Hé@e at
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2930. | a qa,nbghat Z‘ﬁf muwmamab%maw adﬁéaqpiggeqna Be § egmg%t@he%%@ gvex s

3008. I the e
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attain at utlngtablels next at then the
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goes idl e alysinedat304g3136. If a match is found at 3130, ANl is checked for
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on that Iingyang checkttk.s 2 m@tcm@vﬁﬂh@ém@aiﬁ)%s ang kR4 foul\cf thS S fault rcmgngp?w; sehes

grlg 4f OB? gcgtst 33;8,5:]85% er 39?8 @ { ggcsrr{ap Qes Qté?%e %eq tFe calleiélar?y nlumber gomnﬁe PAQ/I is. chec? 'E'lnd at

at 3156, th#fC gr?&? 0 ﬁ@d ‘éﬁ‘taP‘feé’é aqgressihebecked Hé1 2w Lhk d&aeﬂbSFfb‘W ‘ém‘rtrﬁt‘%:ﬁ%““&ta‘
3158 and 3126, th@TGhinidgfentries omeitaCiine gre alreckedl Gumulatelt at JIPE and 31 e if np matches gk frgnd
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det er ned at 3260 and 3262. If this is a first request at 3262, then the
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g

(Fig OC) requ

(P19 3990 I e et popien, s Vb ety L dound b, Jo07
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query responseTiedhkifatdl pract@8wan hul sthgemrcun selectionl 5y uaett&ﬁinmép@zesﬁaz 930. 1T the
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table with cause 34 at 3314, and idle is attained at 3316. If the request
is valid at 3310, the tabl eryissheet Has Beelf i&gd to see if the third next
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function is filled at 3318 a ﬂ% third next function is not
filled at 3320, mai ntg H # IIHJ
to the treatnment table with 4 and idle is attained at 40

rmed at 3322, a nessage is sent
3326. If the third next function is filled at 3320, then the third next
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- M o o,



1 f the next function i $CTUFAK2EPDuUp at

3334, and wadb#23083 i
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function is sub-T1

checked at é%g {qu “ﬁ’g%r?ﬁf% o datalfaé gzggtth%‘?ﬁfé Is Cﬂgh‘h}%ﬁaﬂ Reeafl & SF‘ﬁff’dPerﬂé'éFY at
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a call ed nurpgbgshaks structure that is stored in the conput epcHyséRRERNd
that contains information 15 pertinent to called

nunber s; a routing data structure that is stored in the
conputer systemand that contains informatifon pertinent

to call route selectio rocess that
is stored i nTRE"EEHS d{} Aok 48 m Ko s peke 368‘8?‘5‘{ Tgﬁé'g“kt%rc ?tﬁ%"e’gé‘m and 2=
i nformati on ﬂeﬁmewtéthcxwf?@%é‘aﬁ% I¢lp g pitained 986408 tfé‘eaﬁssﬁﬂeﬂsg‘h PREER! PIG398,
circuit and tie caoitdosark idle at 5408 and idle is attained at 5410. t he data structures in
order to request ahbsekilied @ thdbek Wil Apiekihiet LeiriofiHiR EH@ GohOdisclosRhhat do not depart from the

t erm nat ishg o v e Sventit < eastire a 0 Wil I's
oper al [ oRal LS0ey an G As Bk wk ik lid oo BRI EE pkRLGIR UG DL
si gnal i ng ne§g58ES to select the termnating ATM virtual connection

in response to the request fromthe originating process. 25

2. The signaling processor of claim 1 wherein the conputer system
is external to any t el econmuni cati ons switch. 3.
The signaling processor of claiml1 further conprising a treatnent data
structure that is stored in the conputer system and that contains
information pertinent to call treatnent for calls that are not routed. 30
4, The signaling processor of claim1 further conprising a query data
structure that is stored in t he conputer system and that contains
informatiron pertinent to queries for additional call processing.

40 5. A tel ecommuni cations signaling processor (400) conprising:

a signaling neans (410) for receiving an initial address nessage;

an application neans (430) for processing the initial address nmessage to
sel ect an identifier for an asynchronous conmuni cation; and

a control neans (420) for transmtting a control nessage indicating the
selected identifier. 6. The tel ecommuni cations signaling processor
of claimb5 wherein the application means conprises: 10 a
connection nmeans (500, 502) for storing connection data,; an
exception neans (504) for storing exception data, wherein the connection
means points to the exception neans; a cal l er nunber neans
(506) for storing caller nunber data, wherein the exception neans.
points to the caller nunber neans; 15 a call ed nunber means (508)
for storing called nunber data, wherein the exception data neans and
the call er nunber nmeans point to the called nunber neans; a
routing neans (5 1 0) for storing routing data, wherein the exception
nmeans, the call er nunber neans, and the call ed nunber nmeans point to
the routing neans, and wherein the exception neans, the caller nunber
nmeans, the called nunber neans, 20 and the routing neans point to the
connecti on neans.



7. The tel eqpybaypsat i ons signaling processor of claim6 whepgiiisbffizos
application nmeans i ] EI ﬁmng fromthe connection neans to the
exception neans, from HIﬂI mln “II Hm n neans to the caller nunber neans,
fromthe caller nunber teahs to"hé 25 cHlled nunber neans, fromthe _
cal | ed nunbe S to the routing neans, and from t he routing neans
back to the connection means to 'select the identifier. 8. The R
t el ecommuni cati ond si ghalelerRoppisHiasssagnalisg redcesson tht \nivessess Sighilieg Sppin ¢aLEIN
means i s for tegewmenaicatiog sgmlierhsage nistlat AsyRESAGETransfer Mode (ATM) virtual connections and

j éO 9. pronll ol hfagRRRAlkcaht mgseﬁctédeﬂlﬁ\ﬁxmﬁngﬁbﬁsqgessxg%IQU g'(]o!: oI;n%ggr;sgs or
co isin n

proces rsr}:) %g t hg inf comé’lmer qar e ﬁlgﬁsmgemmgal% 0 resdé e“"tcm%?ﬁanda’é?ﬁ“ctﬁ SI“i"'é’rl"gl‘cor an

asynchronous co m‘rﬁ &3 ngmrtej r1iata StRtgture that 1s stored in the CorpRUFET SXSICH gmb_thetmqgtpxgq infopaationy e

i ndi cating the sel ect ederfintetie inflividyal calls; 10. The method of claim?9

wher ei n processi ngcitcliedata3irictuttl thabisl d6r@S S thEREPAG By AR tha €shtains information pertinent tq

progressing from conneeiekmmﬂ@mnstcgnn%empt'on data progressing
from the, exceptiop progressing from

the cal ler number % extc%{’%? 1 Qata Tui" “(’er ﬁhatnﬁéﬁ‘”eﬂiéﬁ é"' compter system and ‘B?‘c?@’f*‘@%ss‘i“ﬁg"af‘?’bm
t he call ed nunber dat aP‘i"H‘ef“d?ﬁaI' FRYyte §spertionsand progressing from
the routing data ®ealkr tumbtistacorneschd srtotdinhe computer sysded. and ther dRkiRiEfoBHation
claim9 wherein procesgdigntid\@ildriided! address nmessage conpri ses
sel ecting echo COQEJHQ(’! number data structure that is stored in the computer system and that contains information
15 pertinent to called numbers;
a routing data structure that is stored in the computer system and that contains information pertinent
to call route selections;
originating process logic that is stored in the computer system and that is operational to process
information from SS7 signaling messages that relates to an originating circuit and to access
20 the data structures in order to request a terminating ATM virtual connection; and
terminating process logic that is stored in the computer system and that is operational to process
information from SS7 signaling messages to select the terminating ATM virtual connection
in response to the request from the originating process.

25 2. The signaling processor of claim 1 wherein the computer system is external to any
telecommunications switch.

3. The signaling processor of claim 1 further comprising a treatment data structure that is stored
in the computer system and that contains information pertinent to call treatment for calls that are not routed.
30
4, The signaling processor of claim | further comprising a query data structure that is stored in
the computer system and that contains information pertinent to queries for additional call processing,.



