;e3e<J9%d 6TJ31 J UL 2002 11 V JJIJ.~l |11 ~8~~~~B~EY 1 ~..I11VJJJI ILﬁﬁHmﬁE
OURCE MANAGER F R A VIRTU L BEAR R HANNEL PLATFORM BACKGROUND OF TH

INVE-j ~TTION 5 Field of the Invention The present invention relates
general | Y'Y 6 tHe field of tel ecommunications, and more specifically to a

system and net hod for processing eimmwmmu‘IMMSts | (f Related Art Voice
or audio platforns (al so known as i 0O response units) are
general ly used to provide services usixmgooput omat ed call processing.
Commonl y known exanpl es of suth services include processing 1~ coll ect

calls, operator assisted calls and sales transactions. In a typical
scenario, a caller places a call to the platformto request a specific

servi ce. The HEEJURCER deiNACERIEEOR he VERTURU BEARERechaNmdl boaTexampl e, on
t he nunber dialed by the caller 20 and infornatio% provi ded by the caller
over a bearer channel. The phatbaiyth@ R iwid A %Idﬁ)an application
running on a transaction prO0CessSing um t. Tne tramnsdctron processing unit
executes an application to provide the service. An exanple of a transaction
?5 prpcessingriiBhl b @h¥OheGehesenNse unit. For exanple, a caller can dia

1- 800- COLLECT to make a_collect call, processed hy the platform At the
platform a voice respoﬁgg Bﬁfﬁepgr&ﬁﬁﬁﬁﬁHﬂ?[ﬁéiﬁ%ﬁﬁré%QEﬁ%5l¥st%ssigned

to the i ncom ngecélilkeld30tDerdemommug itdas icald, teamdenard - G00= T 4Ly cal |,
t he voice respanse it W h I@ rd JESSA i gﬁ!lg nd
record infor I’Yg.tgl %nsggégfnvg f&gm}(‘to?\jg flggf ?)cel‘r. n~mgi~{§éﬁ£§| %ﬁE‘ET
(RULE 26) D 31 J Ul 2002 WU 99/35774 i~~. i r UJyyruu:. i~ Such

i nforymation capibpehudett he cal ~.er~s nane (i.e., as spoken by the caller)

and the phone nunber the caller desjres _to call (e.. g., by entering digits
into the tel ephone kepr&fFe or audio platforms ‘(also known as voice

or audio response units) are generally used to provide

services using automated call processing. Commonly
known examples of such services include processing

13 collect calls, operator assisted calls and sales
transactions. In a typical scenario, a caller places a
call to the platform to request a specific service.

The platform determines the desired service
based, for example, on the number dialed by the caller

20 and information provided by the caller over a bearer
channel. The platform directs the call to an
application running on a transaction processing unit.
The transaction processing unit executes an application
to provide the service. An example of a transaction

25 processing unit is a voice response unit.

For example, a caller can dial 1-800-COLLECT
to make a collect call processed by the platform. At
the platform, a voice response unit (transaction
processing unit) is assigned to the incoming call.

30 Determining the call to be a 1-800-COLLECT call, the
voice response unit will play scripted messages for the
caller and record information received from the caller.

T
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5 The voice response unit wll then make an outgoijng call fromthe 31 auf gym
to the called party. Once this outgoing call is established, the voice
response unit will play scripted nessages for the|called party to effect
cal | acce¥PaNé¥’4 The voice 1(1 response unit will identify"tHE>EAMFEr for
the called party by playing back the pre-recorded voice of the caller
identifying hinmself. The voice response unit will also as> the called
party to indicate (using the tel ephone keypad or otherw se) whether the

I17is 15 iR@ldsn idart h t |, th
call is 15 acggphednliriitivn idart fh%&%ld@%tﬁ%&f%;ﬁéﬁ@ rgprlti%e(f en

the call nust sonmehow be connected between er an e called party.
Typi cal |y, thasvépPeEeredyortde fiftlletleddd &hthPharsmsminbenl the over

dedi cat ed coneg@qggnaes'mQSZQd/Qi@el r@s,@),n,squrgﬁtseﬁ,% f@i@é | yn €@NNect ed
to a sel ect nug}éer (If Iar%e bandwj.dt h pi pes, such as S, In a known
Eelerbiare kovpad)

manner. As is Q€ pe contains twenty-four channels (DSCs).
The di al ogue bet ween t h&healvceircandeddmn smiwel r esiionstthemihak®ran
alternatively tih t la‘_:nd)i I takes. pl ace over
one or nore of %? ﬁggté]\éjﬁ%nlne%sﬁ@héeﬁ%%nne éslq‘gaﬁgc%rr%rly&%/{o?’éc% %rg%t a

i nformation i AngeditdiitsalOGIRT G brituireatilylishedonveatvohae pl atfor ns,
the Tls are dediseat@d th it Mol GO 4 £SRONSS: A Ss s A0ds 3Po£apRet share

bandw dt h. That is) each voice response unit 1s assigned a frxed nunber of
TI's for callsC@dhiedg Rakty the 9f e8¢ bréaky Areertangwr KThandohteo a fi xed
nunbgy of TI's rk@hos@d Surfial REL 10U QM 1 AP et DY Ke f T OG5 t 18 PE 21 { 95M
Typically, the E}l atgz)yr m. s ,de3|quned so0 SUBSTI TUTE  SHEET, ( RULE 26) 1Yy v
7Y1 33 | 1Y 31PFLEYL Yot aying \yaglf | fRR/MTE 1 FRE0RIRG Volee PEspbhse unit
has an equal runhen dfdenkhs fiorg imdmseif caltise arsh dOrrousdosledugat!s. In

t he above exa , Lt i.nho o r 1-800: COLLECT caller. is over a
dedi cat ed inb%%g ?éf}’%mae”%e;“} h%@%%’t olhgr}g IR aF Y %’&?ty is
over a dedi catedephobeukeyPRd onevErervides) prleatthiare tlse exalkenisy wast ef ul
of cigcuit re a Most 38\ CE ¢ egie fy t oot require
out bjostrmd Tl s. §$E%%§%tdbouﬁj n'I%lflisl\ﬂ}l()el%;tre diﬂ?lcla%eg%n‘% ?a%ﬁ%gtgr&%etﬂged for

i nconi ng cal | §2 HowdE” e Gitlak FHTE SIIMARQY R FABre®esd Ha B aRn ot her

option than atdedicegated cemnetid dulidd @dedy t o provi de adequate custoner
service. Such dedicat ed Tal l.ocatiion ~O bandw dth rra%ee15 also lead to
S

b
inefficiency in the usaJq® @ ‘orhert it AP ISRANTRIDHSF E5GHDIR, the
pl at f or m may hade tirae sprioc esslilng gposerdedivtatrent ddrnecginned bemew dth, to

Procgss a 17agsactl alof s LesHld o ALl die LOMPOIGI S0l the platform

specitically thé voice response units, not be optimally utilized.
Anot her probl eglegitatrasniay tHe e HHwidEh gndeng. sueh npeiePhs systens,

the signalingan@hwrk ranriapar aedi 4 rea 1 hensm t chesh 9l 68 A& VI Ks
Signaling is used to handle call. se t akedown_and i nformation 25
processi ng. THYEHYCI Rors né’%@@ st at e HF2ieere rhakeeer nbiRtat i ng

the arrival ofcadnemaeaom ntheatdice raaspotde ngnitouténgaboerdesivaayi on
signals, etc. .S | i i ha?pler? e n the actual voice
ci rcgglts to mb%t%%ent eé Ispola O(%] h%&\ﬁl)gtlhgée J(::élllr]];:%ﬂ?t%alé%' S%a)g%f'a :L?gﬁ a nore
ef ficient netwyek amshieedare. oSUMMARY CRaTHELS NVERhée Gbhdhee ps esant
invention is dn8st &h{L o snecial i Zedrih £ 1881 1 bear gL qehapnel pLatform A
virtual -3 SUBSTI TUTE SHEET I(RULE 26 , ,
Unfortunately, in conventional platforms, the
Tls are dedicated to the voice response units, and
30 cannot share bandwidth. That is, each voice response
unit is assigned a fixed number of Tls for calls coming
into the platform from the network, and also a fixed
number of Tls for calls going out over the network from

the platform. Typically, the platform is designed so

.
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i i 31 JUL 2002 bearer channel platformcan control the transport of
voice and digital data information over a bearer qhannel The plaﬁﬁbduhzmz
processes a service request S received froma tel ecomnetwork. The platform
includes"™piir&l ity of transaction processing units. It alfso™Vncltdes a

di stribution network. The distribution network in coupled to the plurality
of tr-ansaction processing units. U The platformal so includes a
cross-connecting controller. The cross-connecting controller is coupled to
t he distribut' n r d e networJc. lr.r ives data
correspondi ng ﬁgt ﬁégge%éﬁgg F%gﬁgég fgggkt St@%e@@ﬁ?&e%&@?ﬁ. Pt al so

provi des the ISSréQE|weUOdaﬂacghlshendl§pm|Dutbon detcadills .t o Ianehef t he

transaction péBS@éS!aQng'i‘bt StnlhenBandw @fa*ilo@o% el flr gt 'c%’hh’ﬁ%f'ﬂ"m k is

shared by the transacti processing unit More specifically, e .platform
i s connected €8liRE ﬂél@HGﬁ\ﬁe@ﬁéﬁ@aﬁﬁﬁhléﬁ@u@ﬁ Fdn e WPGTeaE dhechannel s

i dents fied byohesbghachannelkoCicheuichindanijaitgatisobveddes dediCRredlne
bear er channel C% gp&ﬁlfy a physical circuit where a bearer channel data
is to be tranQBB Ped @ transaction processing units can process 25 or
transmt a service requéswevEle dhisrphabumcauﬂamuwkrmmmmbd&asteful

connunicationgfm%a$ﬁhh% transgells (e]g a %e%%f%ilgng tr|Q¥t|on

net wor k el enen ese elenents are yte p03|t|ons a S|gn ransmtted
over the di stPLBGEPSR ﬂ@tﬂéﬁ)éeqPﬁéﬁ%F%M@gouyﬁ & .cr e corimesid s

contypl | er codpz. 88diRE @A aPld PANR e Beehy S Fiog! Slntc%xﬁﬁ% Uagtyrd buti on
network. In a preferred _enbqodinent, the platformhas a resource manager.

The resource HBWEYEF c5hEr SIS HAR™ I'T‘@rtvrl&?s%tq"&t‘?eﬁr FeYs1aY$ B9 ts access
t he -4 SUBSTI dUhExrSHEET ohRUMhE N2 G~ dedicat el \Hdlnn%Q.QZoWVJ.d Mrdabr kH 1

\.oTudl T vr qud?tébgab Qg @ﬁ%ﬁﬁégrc%ggy i ~cludes a status device

for nalntalnlﬁg beareér Channels and the distribution
network el ements. For aﬁuphb@@@écééﬁ¢|@élﬁéﬁﬁé§m otthdandytgitde Mevmanager

retrjgves theaidenteby @b tihefFeanenhcyhamnehel ius%ge o#e delfelr froma
si gnal i ng ness?ge received fromthe tel ecomnetwork. It translates irhe

bearer channePlPRESTH SESPHGEESn ndko FRABPHTentEewPlg thid s Mty P& ce.
It then deterphreprobieshkiok toeelr absschiorn the required bandwidth,

to process a transaction. As a result, all the
components of the platform, specifically the voice
20 response units, will not be optimally utilized.

Another problem relates to the provision of
signaling. In modern systems, the signaling network is
separated from the switched voice network. Signaling
is used to handle call setup, takedown and information

25 processing. This includes monitoring the status of the
trunks, indicating the arrival of an incoming call,
transmitting routing and destination signals, etc.
Signaling i1s handled separately from‘the actual voice
circuits to minimize the load on the voice circuits and

30 establish a more efficient network architecture.

SUMMARY OF THE INVENﬁION
The present invention is directed to a
specialized virtual bearer channel platform. A virtual

3-
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1

10 processing units will process the inbound service request over th&l JUL 2002
di stribution networJt elenments. For an outbound sérvice request, the
resource manager responds to a request fromone of the transaction
processing units. In response, the 1~ resource nmanager assigns a bearer
channel for transm ssion of the outbound service request. The resource
manager transmts the identity of the avail abl e bearer channel via a
signal i ng nessage over the telecomnetwork to a called party. Once 20

acknow edgnenbepserecbppaglt RAL LERETC fAre FOFHROEL itha dirResRAr { f@Hm t he

t el ecom net wogk) cet BRdr @3QUILGE RRRAVEM fioralkt e odde Pasigreshannel to a
distribution network circuit and instructs the transaction processing unit

to process t hEP8OPBdund service request 2~ using this distribution network.

In a preferred enbodi memhe tthe tilcant grrodeassers gatamwayicdheegabevay is a
programmuabl e protocol. converter .used to prqvide all signaling.functions for
the platform “TAEGE &Y T Ec &iVES M JIvdMCT 'ms%@%??%n%?ﬁguéglsecom
network, and al $dumednsm tof dirvgmalaatg oregsagesstimg henies ecofitnelwor k. The

ateway i s the,i 'y e : |y be {]ggp form and
tg he te?/ecom ngtn\f\:gﬁlsefs?% g&%tst\'%ﬁbnﬁ'ltg}%h\éér (RL}J{L'E gi‘gfé r&x %u%ﬁﬁzooz For a

si gnal i ng nes3$&FWOrc dily SPURHG] thte &he eldhadettioral trngAceh@y converts
it to an intepcadm@ssAPeMiiyy.an internal protocol used by the platform

For anple, the receiv signalin ssage can.be a 5 common channel

si gn {)(i ng (CCS) rressage%ipgﬁ%ié?%b%q g@c‘égi~d§§1ea St RIRYCPBREC FERE P
nessage. Sini lcanltyplfler.a Messagedar ddmdattiarnatonrmsbret {ecedbupdeti rorn
tire pl atformt%s%%%' T 1GA dh f1e T SSQNIGS, TANAAST) t%?fgé%;gf\%mgv‘f{‘@ pgonverts it

I
to a signaling 1) message for transm ssion over a re, a
pl at f or m TCP/ IP messdges saden\GanabRan il NCCS areswa gie r FEAG URES ARD

ADVANTAGES The presell dd\Rn o i des @ Nty &1 das i fpgrtant features
and advant ages. The transacti on processing units share bandw dth _on the

di st #? buti on AE€CRIMED \ikiteh Cdic i eadlics IHARE D Bu N efetMdent @ hener ahsABEi on
processi ng Uniﬁr&ggﬁ%ﬁﬂl&\elﬁﬂ&e@%ﬁﬁ@tdrﬁl&d.S mqge g%}l@ai&aa @ﬁemﬁi s no need
to waste bearer, .channel's on the .trunlcs ed for processing the service
request. Acco isr?§ll§’,uttll?é‘ iﬁ@’ﬁﬁ}bﬁ%lﬁ%ﬁe#ﬁ’é’ AL '%ﬁW%%E}‘g‘ébl e between
t he bearer charoeleszdnaoniniand t Morta aysacdtfiiam JAnocasse ngl anf dsmt Osbe
optimally 25 utilized.. For e eas e transaction processing
units are not cr?é‘@eescg—‘éarq Itf ct;hn%sttr%;il%ﬁce%“ %‘yecktqﬁderlgngdr%btehr ot c%%nrﬁ%fg avai |l abl e
to reeei ve or leenerdatt@nrifie tiderdddtieh Qv desssnechannsl cairbeitade to
optimal Iy ProGess Seid 40 difUeRls (Asihe sepanald oy ofnifife i graLing
network and the bearer channels is of great 1nportance in optim zing the
processi ng poiecHft 1 e RIS M Cilcthiis V9 ;t ReF e | Shanneht ERERgent
device, the ' ip ald yandesMyGassg especially the bearer channels, are

The transaction processing units can process
25 or transmit a service request. The distribution
network provides communications with the transaction
processing units via distribution network elements.
These elements are byte positions of a signal
transmitted over the distribution network. Therefore,
30 the cross-connecting controller couples the one or more
bearer channels to the distribution network.
In a preferred embodiment, the platform has a
resource manager. The resource manager controls how

the transaction processing units access the

-4-
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SUBSTI TUTE SHEET (RULE 26) 31 JUL 2002 r1V //1JJ~~~ used nore
extensively than in an ordinary voice response platform The presert?! JUL 2001
i nvention independently handl es the assi gnnent and mai nt enance of the
bear er cKah#&¥S  usi ng the resource nmanager and the gateway t o S provi sion
time slots in the unique distribution network. BRI EF pESCRI PTI ON OF THE

FI GURES The present invention will be described with 10 reference to the
acconpanyi ng figures, wherein: FIG 1 is a block diagramillustrating a

typical connegison belveennachekpeanmunieall 0 EkMol: and.a ol ce of
audio platform FIG 2 1s a block diagramillustrating the I
t e7. ecommuni c38YHA8 AeFwBRkNt3énipg anpLafushefpbeséntthenvearieoh; FIG 3 is

a flow chart ihdmgeiat bng baw Bheredbhtisnt haredirkt @d b caller to a
bridging switch 130; 20_FIGS. 4 are diagrans Illustrating a

4B .and 4C
st andard SONET f or mat aﬁaraaﬁnaﬁPPBBdséﬁE¥lF8rﬁ&ﬁ oy & TSR Yance
wi t h Senbodi nemésagért hetpievent thevédentityFb® the deardrocthatiragr am

[ I1ustrating fhee2- Yheluak) Deapar o aagneh sAAUIA Jhadyuentigh. F G
6 is aflowchart illustrating how the“call I's connéecte rom a bridging
switch to a tFRAsEELPEAMPREEEOSKng i Crepsiadeas thealbasamre charimel

pl atfo: mOI ]§~ EhE@:[dZé\t@mthZBoﬁr aefthr@wkcaab_tnt%nitlsl %%tirrﬁiﬁgﬁa f‘s%tlaﬁd% %alg I's
connecte ro a.trans n_pr,ocessi.n unit t, (6] C e ar .. IS a
f1 ow chart iIH%%%FSfing%hgaﬁphgeggfwﬁpgﬁsw@&ﬁh@&%e&%ﬁaﬁqéi§ﬁ§%¥ﬁpparity,
and the SUBSTpTOFEsSSEHEETUQRUSEW28] pré®tedsUthe2d@borind uadriesz er channe
platformis released Huam the 898ReIbLRRonFhGiRdde A MO di agram

illustrating an _
For an outbound service request, the resource

manager responds to a request from one of the
transaction processing units. In response, the

15 resource manager assigns a bearer channel for
transmission of the outbound service request. The
resource manager transmits the identity of the
available bearer channel via a signaling message over
the telecom network to a called party. Once

20 acknowledgment is received that the called party is
connected (from the telecom network), the resource
manager translates the bearer channel to a distribution
network circuit and instructs the transaction

processing unit to process the outbound service request

|39
wn

using this distribution network.

In a preferred embodiment, the platform has a
gateway. The gateway is a programmable protocol
converter used to provide all signaling functions for
the platform. The gateway receives signaling messages
30 from the telecom network, and also transmits signaling
messages to the telecom network. The gateway is the
interface between the virtual bearer channel platform
and the telecom network.

SUBSTITUTE SHEET (RULE 26)



enbodi mrent wth nore than one SONET cross- connectﬂng 5 controllers and two

or nore distribution networks joined together in the formof rings. 3inJ4lhi80
figures, |ike reference nunbers generally i ndi cate identical, functionally

simlar, and/or structurally simlar elenents. The figure in 10 which an

el ement first appears is indicated by the leftnost digits? in the reference
nunber . DETATI aED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS IS |. An Exanpl e
Environnent . . . . . ... 20" " S 30 Il. A Dedicated Channel

Connection . . .o For a S1Ana1@mngmmﬁﬂgﬁﬂnQﬂﬁHWE@KﬁﬁOm the . .
B. T6|GPQPQ€oﬁeﬁgEQ6EL the gateway converts ‘it toiéﬁlé%%éyﬂéfh D .

Smﬁ tch E. Bridging switch F. Voicé or audio platform 1 processors .
.message, in ap ipLgrdadt PP HRSTeswat nithe platform. G

ngh bandMﬂdtho?'éﬁahblglgﬁabl&@c@ﬁWWQr&lgnallng message -can-be a - - Il

: present inventi A D sadva es, of t he
dedlghted chaﬁﬂ@?oeoﬁﬁégPﬁanSIgnallng (CCS) ‘message, ék B.

An introducti oonverted. by the gateway td:a'maﬂﬁmnsmﬂsnagﬂ the caII to he

bridging SW. EgmllarlySUég{l?UPEsgﬁEE%J{%iiﬂfgiiﬁgg%ﬁﬁiﬁf?ﬁFQEy'13 13 13 14

14 15 16 1? 1yegglygazgrom the platform (specifically the resource
manager), the gateway converts it to a signaling
10 message for transmission over a CCS network. Here, a

platform TCP/IP message is converted to a CCS message.

FEATURES AND ADVANTAGES
The present invention provides a number of
15 important features and advantages. The transaction

processing units share bandwidth on the distribution
network, which acts as a shared bus between the
transaction processing units. Because the connection
is not dedicated, there is no need to waste bearer

20 channels on the trunks used for processing the service
request.

Accordingly, the invention allows the
bandwidth available between the bearer channel network
and the transaction processing units to be optimally

25 utilized. For the same reasons, the transaction
processing units are not necessarily constrained by the
number of channels available to receive or send data.
The transaction processing units can be made to
optimally process service requests.

30 The separation of the signaling network and
the bearer channels is of great importance in '
optimizing the processing power of the platform.
Because the platform is an intelligent device, the

platform resources, especially the bearer channels, are

-6-
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31 JU Zz002 5 15 20 30 11v JIl1JJ. 111 t.IIVU/IILt%IJ E. The virtual bearer

channel platform. . . . . .271. Distribution network and CNETrnterfpquLzmz
G i o+« .29.2. SONET cross-connecting controller . .
.293. Gafeway " . . , . . . .304. Resource Nhnager
. 31a Nhrntarnrng resource status (... .32b.
Incontng caIIs S . . .33c. Qutgoing calls . . . . . . .

.. 34d. Unavarlabrlrty or failure ofresources . . .
. 35F. Est abl i 3lajsRd it d wmm etndanneln Widi A EANGAELLON Processi ng
unit . . stabli1shing an out orn earer channel
mﬁththeca||ege§§pp¢e platform ‘The present 1nvent1omo}p¢@p@%ge%@1yhe

virtual 42iar %@n@h@%{‘&ih@'@ééﬁmerﬂ@aﬂ!{flaﬂﬁiﬂ@&hiﬂéé/ of el wegref resources
. . ansa | ONn pI‘O SSI N uni t savai |
442, FPARRA OFF b R TEFORTTS (RHer and  theyeatawayhPement al

enbofli nent provxsxon tlme slotsi5ly Coachubiws dlstrlbutlon

.o 4?1 wdj. Exanpl e Environment The present invention is descri bed
in terns of an exanple environment. In the exanple environment) an
or9.ginating caller attenpts to nake a collect call, for exanple, by

di al i ng 1-800- COLLECT. T@@r@ﬁlpﬂstﬂfpg 3qqme@gtt¢¥ f@#gUNI cati ons net wor Kk
to a voice or audio pl é% $$e0|T|cal ¥8a Vl{% ear ef anne
o]

pl at f or m whi ch can~pr oc AL ZERYeNH1 QR Hh %h eﬁFﬁt?SEnWﬁ&

tran8acti on pmmamﬁﬂ¢g)mmutse mhm@mpanglngfbigexeaplehenete response units.
_9_ SUBSTI TUTE SHEET (RJLE 26);d X b1§ék3d¥£ 20021 AL s Epgt +gt%orn1 a

transaction processing unit 1s assigned t e 1 ncom ng

transacti on prREd&s] rrgortrrﬁttl%te%rvﬂ%gat ﬁeleermmmleetaons 80OCEREKCT

call) wll pbmﬂ:gnvdmé51@£s§@@e§ poattbemp caller and record |nfornat|on
received fromthe cal

h |nf on. can_incl| ude, the. cal 'S nanme

(i.e.) as spoken by thg&%%1lerl%| O%?H?k aﬁa?ﬁ@mph%# Sﬁﬁﬁge?gt Q cal l er
desilfes to cmd]qummpn1¢@txmm%rneh@onkgussd|tmcﬁmmboyetbphpneskeypad). | O
The transacti;Qf ﬁﬁ cSesing unit will then nace an outgoing call fromthe
platformto fhe r Once this outgoing call is established, the
transaction processing {%ﬁt Hiis Pl EYOU e bdl MEesEREIPGr Netetlal | ed
party to effeghiicald wecepianesed FHémld exalPterctiept{iagsagt sRntprhocessi ng
unit can identi fy the caller by playing back the pre-recorded voice of the
call er identi ng hinmself. In addition, the transaction processing unit
can2@dsk the called partyIG». edk erd dhgitCoareh@la@temhome1keypad1ng
i ndi cate 20 S e.cC t I rty accepts
the call, a \l')%j'l dé% daoxrd %NﬁmﬁﬁfﬁQE aLH lﬁ‘é)éijhfléd ESNE’?’ kﬁgmget goi ng | egs
of the call tQWR%ﬂy?ﬁzﬁﬁcﬁ@ﬁoﬁﬁ?mcﬁrwaﬁé ?ﬁ%oébmﬁnbétﬂéehhﬁhﬁrééﬁpér and
t he cal |l ed pantyend Tori?p brrdgrng the callers together the bridging switch
rel eases the call conne€{¢ mﬁth ﬁge ﬁlgtfornt T ot her rds t he
bri dgi ng switch rel ease i heofti RYCERdTbBTEBP ny  FRGE B PR tREI
dirééted to am&ﬁmaﬂnb@er@tath@nnel platform of the invention.

FIG. 6 is a flow chart illustrating how the

call is connected from a bridging switch to a
transaction processing unit on the virtual bearer
channel platform.

30 FIGs. 7A and 7B are flow charts illustrating
how the call is connected from a transaction processing
unit to a called party.

FIG. 8 is a flow chart ill%strating how the
caller is connected to the called party, and the

-
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30 The description in such terns is provided for convenience only. It is

not intended that the invention be limted to thigs exanple enbodi nentd.! Bair 2007
exanpl e, the. present invention can be used to support ' other types of

calls comng into the platform (other -10 SUBSTI TUTE SHEET (RULE 26) i ~

1 .11il 7.00Z than 1-800- COLLECT type calls) that require processing by the
transaction processing units. In fact, after reading the follow ng
description) it will becone apparent to persons skilled in the rel evant

arts) how 5 tvaritmplle irsnatr eirh e hpmgsantp iahfantn drs irelddsrdat rore endodi nent s.

The present i@ﬁﬁmg%éygnpan be understood by describing fi:~t the features of
a dedi cated channe connection, followed by the features of the present |~
i nvention whi ch over cofd$ .si%ris iac dntoali shiharRmgiekl witratiea dedi cat ed

channel . 1. AdRfinalied hanmsle MEGEAOBINET drdss cbhREK: ghagram
illustrating a | S typical connection between a, tel econmunicati ons network
and 2 voice(ﬁoﬁﬁﬁﬁ¥}?ﬁ%ﬂ%Qénﬁwqu§ MOT & FLAEEI R LF R MEHPREE P ons net wor k
100 and voi cejameaudiaygdtedf armm 5. £ drm Tt eciomgnaini cati on net work 2~

Tel econmruni cat i ons net C | Ses: .t term 110, a LEC
switch 115, a switch 12_@{ k.tal—géjmfal%{?%j ﬁfgllgevm If%:ﬁgg%%&ﬁ%’g}gggor audi o

pl at f or m 150 a&R¥a sles tdicareckdentcako, furptiandl hindsikihaset i on
proceﬁsi ngbU{HﬁCS/td;filsbtllfié%t(@.SaEywhlst,ﬂﬁirértépérﬁmtépn f_@m@c&git;ﬁe WRi ts tzgt
are _shown but not | abel ed). Ea ransaction, processi ng.uni ecei ves
chaffiel s over T T (MR EThur o S St § h 950 FedcBNnbBEed 1o t he
voi ce or audilefinaddordddBO(s) aim thehr dbedendé hnypmiper 30 140. The hi gh
bandw dt h pi pe 140 conprises nunerous individual trunks. Tel ecomunication
networl: 100 can include a conventional networJc enploying signaling,
specifically a (ZELRBLERD RIPT Bl RERERRER EVMRBOBIMENES

SUBSTI TUTE SHEET (RULE 26) r r

at Hoidn 10

15 I. An Example Environment . . . . . . . . . . . . . . . 9
II. A Dedicated Channel Connection . . . . . . . . . . 11
A Telecommunication network . . . . . . . . . . . 11
B Telephone terminal '. e
20 C. LEC switch . . . . . . . o o . . . o . . . .. 12
D Switeh . . . . . . . . . . . L. . 0 . o . . . .13
E Bridging switch . . . . . . . . . . < o+ .., 13
F Voice or audio platform . . . . . . . . . . . . 13
1. Call processors . . . . v v v v v e e e oo 14
25 2. Transaction processing units . . . . . . . 14
G. High bandwidth pipe . . . . . . . . . . . . . . 15
H. Signaling network . . . . . . ¢ « v « « « v . . 16
III.The present invention . . . . . . . . . . . . . . . 17
A. Disadvantages of the dedicated channel

30 connection . . . . . . . L. 0 . L 0 0 0 0 e e e e e 1T
B. An introduction . . . . . . . . . . . . . . . . 18

C. Transmission of the call to %he bridging
switch . . . . . . . O . . 0 00 0 . . .. .. 19
D. SONET Bus . . . . .+ + +v v « v v o o o o« v o« v . 22
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31 J UL 2002 V /1133~ ~| private network (e. g., teleconmunicati | i nks
etc. owned and/or operated by private entities such as corporationgﬁlJUhZMZ
t he ot her, hand,, the tel ecommuni cati ons network can al so be_a, pyh|j.¢, net work
5 or a conbination of private and public networks. The operation of

t el ecommuni cati on network 100 and the manner in which a service re uest is
g processed is explained below |U B. Tel ephone term nal Tel ephone term nal
110 can be a conventional tel ephone set, conprising a transmtter and
receiver, invo~igng BRATRANLEaklOBsakerNenBANE1SpUARES MO, any qther 27
instrument or machine capable,of functioning in_a 15 simlar manner. The

t el ephone terminal 110 ¢ ﬁ55F§8uBé°ﬁDP@t¥85ﬁigPﬁcapggTdevices) such as a
key tel ephone system andiatprfaate branch exchange. C. .LEC.swit.ch 2U lagcal
exchange carrier (LEC) sw .S i.teh that . tandens tel ephone
termnal 110 to an F%fer§9gﬁgnéégggrF?Egg%%;&?.Cﬂﬁtfﬁggﬁg rfor'e “comionl
known as a | ong di stanceGaaewiegr, such.as for exanple MC. . . . . . 30
Tel ecomuni cations Cprp. g2aslekerhanaqker m nal 110 is |ocated in a | ocy
access and transport area (LATA), which is provided I'ocal" tel’ephone
services by a LEC. The LEC u¥@dnsadndnandrECLECes ®itRERSs 115 -t 0 r-out e Fhone
falls locally, i.e., wthin theokAhs chHawever, far lang distance 3U 33
services the LEC routes the gakl t.0 a&iegcial LEC switch 115 for |ong

di stance routing. In thi§ caS& LR8I ER 115 i s Know'as a central’ o~1ce
(CO0 switch. _1~ ' SUBSd@I. TUDEaSHEEELIRULE 26) fmidure 8f~ ~u~ zoo2 D.
Switch Switch 120 is an | XC sWstghceeW tch 120 tandens (or switches) calls
from LEC switch 115 to another 1XC sw tch cal'led a bridgi'ng switch '130.” S
Switch 120 can bE; fBetakaaphéndaap dncaming bepiret s§aswietlc wixd0 a DVB- 250
swi tch) avail abl erhherrNebhebroNesishay Teliecom), Corporation. E. Bridgiyg
switch Bridging switch 1a£h ﬁhiCh i s another 2XC switch, provides a
connection betwefn t REC8RI-LERLTI0 2AnRUEHE PG PEATRTaGHRAT S at Z50.
Briidgi ng swi t chegshar eagirpopeadtfor.. i.nt.er.f aci.ng t.o.any.vai ge .or. audi o0 40

platform They ah[omﬁéﬁéxggggr%ﬂ%e%g§tgﬁﬂcbggkgg channel platform . 43
I. Unavailability or failure of resources . . . . 44
1. Transaction processing units

available . . . . . . . . . . . . . . . . . 44
20 2. Transaction processing unit failure . . . . 45
J. A supplemental embodiment . . . . . . . . . . . 45
IV Conclusion . . . . . . .+ . . . 0 0 e e e e e e ean
25 I. An Example Environment
The present invention is described in terms
of an example environment. In the example environment,
an originating caller attempts to make a collect call,
for example, by dialing 1-800-COLLECT. The call is
30 routed over a telecommunications network to a voice or

audio platform, specifically a virtual bearer channel
platform which can process digitized voice data. The
platform has transaction processing urniits, which are

|
for example voice response units.

9.
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lj collect calls), requiring processing by the transaction processing units
| ocated on these platforns, to be performed in an efficient mannes.! Bdk 20he
exanple of _a collect call) this efficiency results~fromthe ability_of
bridging switch 230 to rel ease channels to the voice 20 or audio platform

150 after the collect call is established. This will be explained further
below. In addition) bridging switch 130 can perform other inportant
functions, such as providing billing services. Billing services are

enpl oyed to determ ne 2% hdw mict farnhi ld Hfroansadtel@phoneceasingA 1- 800
call, for ex l.e.. s Ay Ci id1ing:  serwce i dl ed by
IXCs' i uni qub eSS Re S ok %%%4"@%9% Con 3o £ B g 1Bl e 250
avai | abl e fr @noNESEsdnICHNESr-atdrRITBIR Mg \Eie Call aderlilee pial f B BT Voi ce

or ~audi 0 pl atd@BchbF=0aNPriiSEs Wiy U OGRsSP fed Hyed 7Hor 18Re The cal |
proggssors have _trans CthﬂIR{QCE sing units 161-164, as éﬁll as -13
L | ¥hg call

SUBSTI TUTE SISEEECRAE F&°° PRI F SRV S84 T5em caller.
t. I nW7yl || Viedch timdirsarctt iom pracesst hpeinits cdbtent e saoen (but.not

labeled. 1 &, dedlgated, £hannel, CONIGEION ¢ § e JUIHE AEnLY HIKRCEONM NO

into and goin ch transaction processing unit are fixed in nunber.
For exanpl e, e kemriarctioh B9 derekki MR- Uini tbe agnteréngedigitBannel s

over two T1 tyfiks;heM tdn &shdid &dmannel s comi ng into each transaction
processing unit 161-164 and 24 out bound channe|s goi ng out _over each

trah€action processing?mﬁttﬁﬁﬁﬁﬁﬁﬁﬂoﬁTﬁf??ﬁﬁﬁﬁﬁﬂc%%ﬁgeW§1&réhﬁged 10 ~ for
recei ving caldaskecam nghtigdineacdl X rénsacthenphiofessi bg thet caThedout bound

channel s are to &ahg ) i u om e ti processi ng
unit. 1S 1. Céa%sﬁet pr oc‘essor%l?gtgé%g%_ séoar.isI 1%%)%%}%%5&%@0 rggfoar esent the
systens that FEN{FFty@e oD inh Yt el 5 pehy ngcsyptem masgagelsl known

way. For examl.e,.ris &Lo0un ek Pyed Noseeof S50 r@éaelt@&h!:e.cabbrprpcessor
160 gerforns 2(1 call set %P for the calls arriving at the transaction
S .

protessi ng urftPEERL- 16 P ansamisien i PR DTERG | Wt binFRR EdeRtef Yt he
transaction pﬂQpQﬁﬁ%Igrtuytpﬂj@ﬁmﬂ§ Héﬁkiﬁhéiﬁ@@tﬁ?&@ﬁ@@@|GQQEepb@CFSSiPg
one or nobre types ser.vj ce request.s. ect.ca . are_one, exanpl e of a
type of servitc#E r S L Wﬁﬁ§§g&ﬂnﬁ¥ﬁé%iéﬂluﬁf 1éllg}gnnoghﬁinited to,
credit card catdrssacpermtmoroesss stanoel tatdn askl tlee ephbhedcharge tard

calIs. Mre 30 than, ong, ¢ asacid %%m&iwttaﬁynégcseeabl e of

processi ng the sanme type of service requests._These transaction processing
uni ¢ of si mMYREtH'MQY dP e REFRES ethatC¥t¥ferent call processors. -14

SUBSTI TUTE SHEET (RULE 26)the called party accepts the call, a
bridging switch, which processes the incoming and
outgoing legs of the call to the platform, will bridge
the call between the caller and the called party. In

25 bridging the callers together, the bridging switch
releases the call connections with the platform. In
other words, the bridging switch releases the incoming
and outgoing legs of the call directed to and from the
platform.

30 The description in such terms is provided for
convenience only. It is not intended that the
invention be limited to this example émbodiment. For
example, the present invention can be used to support

other types of calls coming into the platform (other

-10-
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31 J UL 2002 An application my be associated with each of the types of
service requests. The application is inplenmented as a conbi nation ofd 1 JUl 2007
hardware, software, firmmare, or the |ike. The application, when executed,
S perfornms tasks required of the transaction processing unit. Such tasks

i nclude playing scripted nessages for callers and receiving data from

call ed. The scripted nessages are transmtted over the T1 trunks to the
callers. The data received fromcallers includes 10 nessages spoken by a
cal l er and RH¥n Sli-BEd COUGRAT yyse cedl k) filomt t heqh ek epposeekeypnad. The

| icati t h corded dat a. t ke decisi di th |
and to rout @ HEATEN T g % T A N EEE par £, FA8ETrARAE o

processi ng. ureadi mgarthecl aideowinia edescaipli Dom espomsel LnbeésomAs recogni zed

processi ng. ursad _ : i . !
Y Lhose of GHNAY SKiddeodhy Oeh P AT OnL 2PRP0IE UNRELREPVEARS |

synt hesi zed voi ce responses to DIM sj| I nputs, processing

on Pnfor nat iteh dRISRRP DOERS A VPPt EP Y eREERN | b@kagber-aer:ég:e i nformati on
received fraapsdigssSss and information carried with the incomng call. An
exanple of a transactign processéaﬁnunit, alcin to transacti on processing

units 161-164, is what 2% P VENC1ORSERR BBNRPERTFEQRE PH t he
t el ecomuni cads@nbimgusi ryc Ane ekeapheesvest es geateakelir ak@nhe1avai | abl e

fromlntervo I v rVi. ew, kway, as, TX 75252 r. 30 G
H gh bandwi a*%%%"p%? hi 1@%\%%[\¥mﬁgd§ht%§p%g$éuge%{r BE?H‘& BE5SEBFnprising a
nunifer ' of i ndhwendubdn t wiuhkls . oBactomesinkigsi ficantudisativentbioee bdt ween two
network el e Sdedidd Eb Ghdnndd gh bandwi dth pipe 140 is shown to connect
-15 SUBSTI T SHEETE?RULE 26) r ~1JUL 2002 W IJIJJ//~111. 1

[ UJyJ/UUL /J bridging switch 130 to voice or audio platform 150. The high

bandw dth pipe, i5 skbsicsbed ethimt® acsereesi®h T1 trunks, with a pair of T1
trunks connecting to eggh tfansact|pn processing, yol L 18tias%s
15 typical connection between a telecommunications network
and a voice or audio platform. FIG. 1 includes
telecommunications network 100 and voice or audio
platform 150.
A. Telecommunication network
20 Telecommunications network 100 comprises a
telephone terminal 110, a LEC switch 115, a switch 120,
and a bridging switch 130. A voice or audio platform
150 comprises call processors 160, 170, 180 and
transaction processing units 161-164 (as well as
25 transaction processing units that are shown but not
labeled). Each transaction processind unit receives 48
channels over two T1 trunks. |
The bridging switch 130 is connected to the
voice or audio platform 150 via a high bandwidth pipe
30 140. The high bandwidth pipe 140 comprises numerous
individual trunks.
Telecommunication network 100 can include a
conventional network employing signaling, specifically
a CCS network. Telecommunication network 100 can be a

-11-
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5 As shown) each pair of Tls (connecting to a traisactl on processing unit)
can carry enough frequency bandwidth for QL8 channels, with each chahhell 200
carrying,data cqQrresponding to a single voice channel . In t he exanple

embodi nent, there is one T1 dedicated for 1(1 incoming calls to a
transaction processing unit (i.e.) 24 channels), and one Tl dedicated for
outgoing calls froma transaction processing unit (i.e., another 2~

channel s). As recogni zed by those of ordinary s)cill, however, this

br eakdown i ‘p&ﬁil t 1 n tion. H

Si gnal i ng n}t \/\o\;gkttA 5| gnal I be gt m??fégéﬂtﬁ:lhﬁ%gtagkcégﬂ]ﬁg \\;‘Tgr(u'k can be
used to prodwhe And/at QR?%WC%YIPEEY@F& RBLigiesTRESE fgncti ons

i ncl ude mnlgdlrﬁdlgagﬂﬁl@t at usn ofhé h@tﬁégnﬁéhag kheks in use, indicating the
arrival of an_.incom n

. cal ) transmttln ting and destination gnal s,
and ot her sd&t§GRIG a?h%?l%ﬁgwoffél? EBO g epér PBErs'ré& B&FB’PEiI
act slal caII alataa cmkﬂﬁaatmnmftpmfrabm ahé pabéacrmnmmaklsons'mn@tvmrk 100

on (e ol co. el s 6T 03561tk 00 IO ALNRPS b 0ot e Vol oo or

audi o platform gnal I ng are well wn inthe field of
t el ecommuni geANNES, llewéhltv\)ilt@a sespeee FQQV§B(§e1§OD®’pC&t§@|ed plsat forns. For a

det ai |l ed undeeipsﬂ@ﬂ%@gg@io@n exenplary CCS networ)c, specifically a
signaling system7 (SS7) signaling network, the reader is referred to

"Signaling System#7" (Travis Russell, ISBN 0-07 _1 C_SUBSTI TUTE SHEET
(RUWLE 26) s 31 JUL 202 Y¥l&pBdhd. termifba991-5, McGawH I, New Yorh,

NY 10020), which is i d LR e rety_b f r Though
the CCS network is nopfés)%g%gﬁg EF%{“?&QI {1?0 %éésgel eéol;l% ﬁtﬁgg%elct to the
present 5 i memplrndectoiv FORRYLAINGt ai STARSAHLASr Bodnoesetigl .t he CCS

net wor k desqﬂmdnb@lM§nyésglbﬂsaug@xgt Bakr $idpkdde L@ bR present
invention. I1l. The present invention . Disadvant ages of thé dedi cated

channel conr¥dt§oniNSHEIBERF eOF ﬁﬁﬁ’éé’f‘eof’aBF‘?&&v&ﬁt §g‘é‘§t\?m°PHnlghénd@d| cat ed

chagnel conngeigii vdr Mecsese thReTtelepRoh® dedinGabed 1010 tche wnawsaes i on
processing units 161- :L64i é?edtéa\%actl onuggocgsm urty(téL l:rh‘Gl- 164 cannot
share bandwi™H FPRE T EXEFeneryiast ePUrtof Scfr &GVt HFESBIPESEs. Most
service requasttsen candea vior teabe }audhghpe-achelnmewo do not require outbound
TlIs. Yet) the 2U tel ecom service provider nmay have no other option than to
dedi cate an equal nunmber of inbound and outbound Tls to each transaction
processing unit 161-16%: ThES fYi86Re to ensure that if an inbound call to

thegvoi ce or audio platé@am dkEnhaREEI EESrABrOULEE)NGWiREN 6N iid a
switch that tandems telephone terminal 110 to an
interexchange carrier (IXC). An IXC is more commonly
known as a long distance carrier, such as for example
MCI Telecommunications Corp.

25 Telephone terminal 110 is located in a local
access and transport area (LATA), which is provided
local telephone services by a LEC. The LEC uses one or
more LEC switches 115 to route phone ¢alls locally,

i.e., within the LATA. However, for long distance
30 services the LEC routes the call to a‘special LEC
switch 115 for long distance routing. In this case,

LEC switch 115 is ﬁnow as a central oFfice (CO) switch.

SUBSTITUTE SHEET (RULE 26)



25 will be avail able. The dedi cated channel connection al so wastes
resources of the voice or audio platformI|50. If the voice or audio 1. JUL 2002
pl at f orm 150 resources have the processi ng power) but not the requi;

bandw dth, to 30 process a call, then transaction processing units 161164
are not optimally utilized. Another problemrelates to the provision of
signaling. Unfortunately, such inteIIigent devi ces as voice or audio

pl atf orm 150 do not conventlo 17 _ SUBSTI TUTE SHEET (RULE 26~ k 31
J UL 2002 separate si nal‘ﬁb gmd voice circuits where there are dedicated
connecti ons between thRyMOtICe1Z0 rtsi &8 and EWetEnansswiton ppocessing units

161-164. B. An Introduction ElIG, 2 | Iock pagrami| t atlng t he
teIeconnuni&ﬁﬂAﬁﬁ? {hﬁuﬁW?EEQﬁF{oc% ?o TPRe g¢eggﬁgkbn%g§t 8n. The
teIeconwum¢aﬁouhﬁxrﬂﬁ@msﬁ;t@Mpcasbedtelbphdgengeswﬁenblllmo, LEC swi tch

11~} S“‘tCh:%%Qzé# q;@@aﬁs 135} Q&aﬂg%ag é“b&&? ;§0gu§qug§§aaaallng

transfer poin one enbodi men ase can be MCl's
data access %WﬁWRh )$D%$t%BﬁgﬁwaéFabaégalésbéanfBémaHQréﬁﬂabase

recogni zed megp@ﬁgysﬁéié@gmjncbbgogagiohs Dat abase 125 can be | ocat ed
external to switch 120 (i.e.) an external database) or instead can be

| ocated within switch 120 (i.e., an internal database). STP pair 230 is
part of a CCS networ)cE220Btideingnsattenbodi mrent where CCS network 220 is

S7 2(J signaling rk) use a eII ec data is
trdﬁsnltted Exanplesn%¥m€%%%gléwg %ﬁgigh C%glﬁetmgrg g§8r %élude ‘(1) any
ANSI (Aneri cawi iNalt | opadvEiaadar denhastitot betvseR $hgnaanghné§§age (2)
any | TU <'nt$@£fém@n@$ E@'SEOHHHEbC?%hQ@%rH“h@@) | B addpy g?qtba@sneisage

and (3) any P si g nmessage is country specl
variations oAr¢ SR Py LREATEBGADRY tPO ARFUNPEFER. OSTPuﬁépr 230 is a

pair of redt@ﬁ@moﬂackerhgw behew tsE@TVJ.E:%CQle‘zﬁe@@@kqtlhéQdd&h@nm ing
i nformati on over 30 22 cludes a virtua
bodSer chanrl ! HSt 1of i 250 AR 1 74s B5EFEERA aPAnsoE. SIGnSPataBlse 240
can be | ocatgfbexéetmal uhdttheovhtkdabnbehese phanfiekmpl atbobe 250 (i.e, an
external. database) 9" inlaf SPPPLLINIERRHEEL (RWGE 28L Exbhmple of a

collect call, this efficiency results from the ability

of bridging switch 130 to release channels to the voice

20 or audio platform 150 after the collect call is

established. This will be explained further below.

In addition, bridging switch 130 can perform
other important functions, such as providing billing
services. Billing services are employed to determine

25 how much to bill for a telephone call, A 1-800 call,
for example, requires special billing. services, which
are handled by IXCs in unique ways. Like switch 120,
bridging switch 130 can be a DMS-250 available from
Nortel Corporation,

30

F. Voice or audio platform

Voice or' audic platform 150'comprises call
processors 160, 170, 180. The call processors have

transaction processing units 161-164, as well as

-13-
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3 1 JuUL 2002 YY VIJLIJ I WI I. IIUJ?I/W~IJ i nstead can be | ocated v§ 1 hunan

the virtual bearer channel platform 250 (i.e., an internal database). S

switch C, Transnission of the call to the bridging FIG 3 is a flowhart

illustrating how the call is transnitted to the bridging swYEn’ 130" In

step 302) an originating caller using tel ephone termnal 110 desires to

pl ace a collect call, in 1() particular a col I ect call that will be handl ed

by the virtual bearer channel platform 250. ~' or exanple, the originating

caller dial StPQnEQ@tK@MD@Qo@ESEEQgt ahepRORE ale BFeNaholi0 Hute Huuber

| - 800- COLLECT. cgll E{hen %ie gl nat hr om the tel ephone termnal 110. In
fleathy £

step 304) thkaRaif Pafts E3tE EDPEE COPPRE HLER s R MUMRET | n t he
present enbodf neaﬁnklsEeom\Amt;clintaaSansl aofRgand tt I @aldh Itﬁ:‘atrrsfmfstmldrt ed
therefore to_an | XC.(no ho ma In step 30 t he
receiving | Xﬁr?gufg g?héng \gg I ﬁ&ﬁ%‘x&gg‘%\g&h peC| (PS'Hei y,e e | XC
routSes t he carknsacswoncproz@sisang WLt eowrarsive 48 n:mrtmal&OS switch

120 accessesythe dabakase hdks,Dakiakase %@é&frﬁ‘%ﬁrﬁéﬂi‘%&wﬁ%ﬁ
1- 800- COLLECT to a tel ephone nurrber associ,ated with the virtual 25 bearer

channel pl at #BFf 8865 ttﬁémtfé‘é:ttllﬁé‘t PER SRR 6’F“tthe1(\/1| TafI2Bearer channel
pl at f or m 250pu tibbe ndachaase 152 godngo owet Wwves igged trardndatidig | nf ormati on

for the call The invent.i v e alsqnqlé4ng qurnli3 i n(a es a 1 30 Y $§dof CCs

net wor ks recgéﬁ 3&15’3? thiose “ski I1°%d |n “he "ar n onnene rbodi Tre t he

i nvént i ve CCSometwoek Viisigarcadlz siogviald rightretassitk trangdefiatescri pti on of

an SS7 signaly pecimiC t pr esent
i nvention, \A})Fpgfggﬁw l<'§1%neﬁa bﬁeeﬁd%ﬁ%guggﬁ%#gE SH E'Iﬂg(bRU% 26) X 31

J UL 2002 rmafej cpils going put [fingn €aqh |Guansaderan {IRIRE BN he
invention. Fgrikhi s discussion, the SS7 signaling nmessages are described as
havi ng four |ayers, although Iayer 4 (user |layer) can be divided into two

| ayers. The first |ayer Message Transfer 5 Part-layer 1 (MIP-L1) defines

t helphysical, electrical, dand fcandt iporalesdrarsact eri stics of the signaling

data |ink and t he nmeang. tq %%%%%%,sotrs 'litgg) %?%é,mflylego (M r%zc)' glefl nes the

functions and procedures fo rel at ransfer Signaling
messages ovethe systems that set up the connection in the switching

system in a well known way. For example, as recognized
by those of ordinary skill, call processor 160 performs

20 call set up for the calls arriving at the transaction
processing units 161-164.

2. Transaction processing units
Each of the transaction processing units 161-

[ o]
h

164 is a system capable of processing one or more types
of service requests. Collect calls are one example of
a type of service request. Other examples include, but
are not limited to, credit card calls, operator
assistance calls and telephone charge card calls. More
30 than one transaction processing unit may be capable of
processing the same type of service requests. These
transaction proceséing units of similar function may be

located at different call processors.

-14-
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[:
)U signaling data Iinks. The MIP-L2 functions incljude delimtation oﬁ JUL 2002
signaling nessages) error detection and correction, and signaling I|i Q
failure detection. The third |l ayer (MIP-L3) provides the signaling network
functions, for transferring nessages 15 between the signal inhg points, which
are nodes of the signaling network and identified by a uni que point code.
The signaling nessage handling function will insure that the signaling
nmessages originated by a particular user part at a signaling point
(originating 20 point pnasepdécavépadmay ble assioeiated parth afadheof
destination_poi nt nd| t ng r he fourth layer for
this area oFggoHXBFﬁ %%gvﬁﬁfqugﬁggg érvﬂ%%%a%%&ﬁf 4%t viot k (I SDN) User
Par t (ISUP)lmﬁhembSUEdd@EiﬁesombenmeDOcoﬁ thisadwag esumedriwatéhe si gnal i ng

functions r?‘i'fh(vﬁgetool}r QWieds 1 QI ceﬂ@daggalwtq%nsewﬂeqﬁ %Tél&édsup i's

used to transport such information as theé calling party nu and trun)c
marfagenent PeXEOFES 67Skph& eauiged wé ftlh@| §5 36FS A ANS BT QRS I 30 ci rcui t

i dentificat u@ﬁtcod@u(cﬂ @a,skfsml'n@Mebblta@@.ﬂ\@m& t-QﬁanésMrégesT heo £l C

identifies t circuit, (bearer, ch nnel ) sel ect cal | processing at
the ori gi nat‘iaﬁr oL A0 TRE M e ar‘F@s 5%@3&@’%@/0 e XS TUTE

SHEET (RULEm%&)salges %Jra]ldlrai’matjﬁle‘d IABeX) e M1 krublkdEYIdhe. | J set of
nessages u_sl_ﬁcd t&%rssuppqrhte lé%’dﬁ}% (%%%%V\Ir?ja régrsnanacg]c% nt of bearer

channel s. 'S ‘a varle nmessages. n | SUP
mes&ages ar eads@dies tamkeaddnfe% 8 leys @geab mwsimﬁsmmm’rmxet@ message

(ACM , answeryRSSa9en ANY + Bt RSsRGE ( Al@l re 1@?199%5? ete

(RLC). There are other nessages not |isted here.

T1- 113/ 1995159 hénd& &S0 ta it e |dc?r?ltsd°cnr?e IR IFERT net§ on

t el ephone nwzher =0fa tdee r\dmtteuajhebmar canredanyliad fty m 250, 1dde switch 120
al so uses the cé:ratabase 125 to retrieve a circuit identification code (CIC).
This C C i d&fti®i'es an avail abl e bearer channel. between the switch 120 and
t hes bridgi ng switch 1mamsmcxaoan@tﬂwe9@rmmhmus ctahe lswiltwche 120

determ nes Lha Vel A0l PesponeA Ml i QU xgantmﬂé%l% In

step 310, switc establis es a connection to
First, swté&f Pxoirargefdidtes d3ayaiaq &1d at‘-‘rddr%rﬁecs?qnts% dll'b‘rfr dgi ng switch

130 over the sl @ﬂtﬂé@qrzlé&%me &eib%r@sr eB3brMies1M4i ncl udes the
GcC i.e., |dent|fy|2rg3a earer annel - A; [ vai |l abl e between the
twitches. THERWR aR¥PIHaNFeSH e FEFTHAN &?ﬁarﬂﬁ%tr 1Y Rt NFTtual 25
bezad er chanrfedonplcairfporta 25 s eahd cakl- upe uabrlesds r autﬁcngnatrﬁfcm mat i on.
Speci fical | BQeH:teﬁb Srd ¥ %) 'e)QEssetar%cP At B A | dc%ff g:;bthe

identifying't earer anne an ori gl nati ng poi nt co set to the
poi nt code dfnct%ftﬁliﬁlﬂatl ng switch (i.e., switch 120) 30 and a

destination point code( [BGmsIe! 40 4 heraidic G RIcddei kigstangl i on
switch (I'edkfglégﬁg¥£§ggéfion pgoce551ng units 161-164, is what
25 is known as a master control frame in the
telecommunications industry. An example master control
frame is available from Intervoice Com[any, 17811

Waterview Parkway, Dallas, TX 75252.

30 G. High bandwidth pipe
A high bandwidth pipe is a trunk group
comprising a number’' of individual trun&s. Each trunk
is a communication line between two neéwork elements.
In FIG. 1, high bandwidth pipe 140 is shown to connect
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21 _ SUBSTI TUTE SHEET (RULE 26) s 31 JUL 200T \/Lu ~—~rS~ T T.~ 31.JuL 2002
1'1..1/USIH Il U 1J After call set up by the CCS network 220 is conpl et ed,
t he caII‘%§ Jouted to the bridging switch 130 over the avqlhable bear er
channel . ‘5 D.""SONET Bus The present invention uses two differ&ht " SRET
(synchronous optical network) protocol formats in a distribution network
(SONET bus) on virtual bearer channel platform 250. The distribution
network 10 connects the transaction processing units on virtual bearer

channel pl atf 250 fjyst_e protocol is
used. Stand 4§ﬁﬁ?r§w{kéh %%d%?n? %ﬁ%gé géﬁ P?grgggsnltted usi ng
circuit-sw tttedikh slyamiwmmspmmml éxshglbﬁh9é| takoi at sefrdess ofor SONET

inc7. ude Synﬁgor f dse v?:?ﬁ? pal 8NGt &§T§}¥\H{ﬁ”88nﬁ€ t‘i@tgj 8’&'\1' 2l i er

(00 franes un erstandlng e standard’S fornat t he
reader is ref@TERFtPRREPESHUDY i erytabhilrdBhe sources, 20 including

"SOKET and T1 ArchitecAgrendws, Ebga:ﬁaiaai”faasp@nb N@bﬂ@@é&angut)bs%es Bl acl :
and Sharl ene Waters, . | SBN#k 0- 13- T frane incl udes

e i SL s b a3 JAR00 O, BEONGRLA SAF LA el ud
| i ne over heashridwldith af pat 48 ogkaheeatis{ i widh stohf chgnmgtlessaranyd i n

portion 1or 44 aodbi+ia0edal g (L0 ENEshat e obiker Haholl ULA!Iigs, or VTS).

In a tel econmuni cations network s are congr|se of one or nore lines,
which in ture¥aiel e oRpPPdnelE  okBese 36 RPPeTielerdrated f&th is a | ogical

endt o- end |irﬂkl<orbﬁﬁcy\/e@@ly§e£§ aAckhfgatsians pgaeelshelgween ¢ wa nodes, used
sgnal. A setl | rTae Lo ghne Sog ol arry BB e OF cGu RS SHF nodes,
used -22 SUBSﬁNWUiEtE&EEEC(F@nEpzeyesshng 8higUI(i2@02 another 24
channels). As recognized by those of ordinary skill,
however, this breakdown is arbitrary and is not
i5 significant for the invention.

H. Signaling network

A signaling network, such as the CCS network,
can be used to provide call set-up and call servicing.

20 These functions include monitoring the status of the

signaling links in use, indicating the arrival of an
incoming call, transmitting routing and destination
signals, and other such important functions. Call set-
up is performed before the actual call data is

I
N

transmitted from the telecommunications network 100 on
the voice channels across the high bandwidth pipe 140
to the voice or audio platform 150. _

Signaling networks are well ‘known in the
field of telecommunications, even with respect to voice
30 or audio platforms. For a detailed uﬁderstanding of an
exemplary CCS network, specifically a signaling system
7 (887) signaling network, the reader is referred to
“Signaling System #7" (Travis Russell, ISBN 0-07-
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for framng and locating faults in the conmmuni cati&n. Ther ef or e, th? pﬁh&
overhead field, the Iine overhead field, and the section overhead f di P[LZ
used to effect comunications between their corresponding 5 comunications

PRI ]

segnents, 1.e€e., paths, lines, and sections. In this enbodi rent;” a SONET
cross-connecting control |l er assigns each bearer channel data of the high
bandwi dt h pi pe 215 to specific byte positions in the 10 SONET bus. The

SONET bus uses a VT1.5 cell format) operating at an OC-3 rate. For OC-3

rate operat ioglasg?ﬁsvTikcérsa,Lh%lqr,eN!ew YorfaAVey R3PSt & Sls-1 frare,
and 3 STS-1 frames are interleaved into a single STS-3 frane. An STS-3

frame has 84ngerpsresedcherging 115 eRsdR&EtYdRayefifFerse additi onal bytes

used for overhead andrgabughi Rthe AcS B@lto¥kl.iz et drovheequigyal ent of 27
bytes of data. ,The 262 b \c}lui val ent of cells) are used as

tes (the.e 6
fol | ows: 811bytésifo eéc¥ﬁ§ﬁ9p8’ﬁ%ho EORESY 26 & @ % on overhead and
| i "2 over headvknelids) be26whyt tlowlererg pat h sovenpreachrit eldl;natns Sdabyt es for
addi ti onal uf f . i ngl - t ranspart overhe field,
conpri sing ?‘s‘?egﬁ%gﬁ\%&?@rr%ea s%rglggdqnjb&qgcii .iainse u%’\r%éfhlenaaa ks dt:%j%%vi ng 27
bytes (i.e. is-Bndquievdlceihe @resanigliavesitiion. i onever) since three STS- 1
frames are interleaved to forma single STS-3 franme, the resulting STS-3

frame transport overhead field conprises 81 bytes. The section and |ine
overhea~ fi dllds offeh@Tr$E STy MUFEISPS-1 frame (i.e, interleaveld into an
ST 3 frane) can be better understood with reference to Tables 1 and 2 and

FIGS. 4A and 4B. FTG _4A i].lusirates the bytes of..a sectian overhead field
420, arranged as rows “of levt%’sa.ntﬁ?@sge Oo@t%be éfeéiléi?pqea(ﬁ n@?}a@%{ SUBSTI TUTE
SHEET (RULEcohection.3' ~~~~ ?p02 YIIJ JJ~JJ~ ~Y ~ ~ VJI/~YV~..~in
Table 1. Simlarly, FI B.i Str t A f | ne: overhead field
440, arranged as rows T(%er% t‘)ayriées%. ?“té?é%zf ﬁr}?éésffa}aglxtpﬁaga‘%éng; I'n tl'}g le 2. In
FI G 4A, theedicsttadushspmned gfonnestdan.i oRapparateddh et/ airarehe Al, 5 A2

bytes, used def cORRNT@NIHA itend3Rfaldr Mddeddlig A dderdirsss cel |
position (i.e., the position of the first, cell carrying channel data) can
be det er mi nddh®f FEAYTRE HHORe PRRGATEAT D Sty W'éssr‘%fa L 132 Y @mai ni ng
cell positi gasidarietdet emiimed o rexaridne welva s falowF idiwesd eavi ng
techni que. %EQ% rces. Most service requests to the voice or audio
platform 150 do not require outbound Tls. Yet, the
20 telecom service provider may have no other option than
to dedicate an equal number of inbound and outbound Tls
to each transaction processing unit 161-164. This is
done to ensure that if an inbound call to the voice or
audio platform 150 regquires an outgoiné leg, then it
25 will be available.
The dedicated channel connection also wastes
resources of the voice or audio platform 150. If the
voice or audio platform 150 resources have the
processing power, but not the required bandwidth, to
30 process a call, then transaction processing units 161-
164 are not optimayly utilized. _
Another problem relates to the provision of
signaling. Unfortunately, such intelligent devices as

voice or audio platform 150 do not conventionally
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25 30 Table 1. Section Overhead Fiel dDescriptionAl, A2flags used for
synchroni zati on by receiving machi nesClused for STS-1 i denti fi cati onBLEUL 2001
interleaved .parity (BIP-8) byte for the previous STS-1Elover wire byte for
the 69 kbits/s voice pathFlset aside for the network providerDl, D2) D3used
for signaling control and adm ni strative alarns Table 2. Line Overhead

Fi el dDescriptionH , Fi 2offset in bytes to the first byte of the SPEFi 3used
to frequency justify (negative value only)Hz2bit interleaved parity (BIP-B)
parity code sepazuabeedifpalany bnts viodcehe ilriavd tey evhassel kKih e dere i fy

aut omat i c pr%&igﬁé%gggzlr%fxﬁagﬁigﬁ‘gsbe't%eﬁu%ﬁg Wil SHERT(RILE26) 1 31 )

Ul Z002 D4- ‘1'ne comuni cations and are part of a 5/6 kbits/s
message usedtRertFANAREERARPePEOREAELNIdittE iLfd - .

al arnmsZ1lr eservedZ2bl ock error protection on broadband | SDN UNI E2order wre
byte 5 In the STS-3 frane Rf ;h%rpres%ﬁF enbodi nent, the remaining 84 cells
are “used for carrying at a; PEaC TOSMCHED 27 bytes) 24 bytes for carrying
channel 10 data and 3 Bytes 2adtsi rg ka2 rdieadrair i ik @as yr § Vg oviee head

bytes. Each dgiacByhndentahs Acihiihe SR Yo IS ¢80 lsg%eﬁisi ngle
cell carries Searer channels (1.e., corresponding to one T1l). 15
Conmmuni cat i 0ABVEREAOPhe ZONET SHES TEBT R QN D SR EK SFQBPF 8BS, Each

successi ve framephaset hergamaisaguenasofswieddis. 1 ¥ si ogleceelbois
des{gnated Tar  afly COTIUN ¢ALIQN OV &hust & Vb PERIE" 2 CINE] ing
transfer point (STP) pair 230.

In one embodiment, database 125 can be MCI's
data access point (DAP), although database 125 can be
any database recognized by those skilled in the art.

15 Database 125 can be located external to switch 120
(i.e., an external database) or instead can be located
within switch 120 (i.e., an internal database).

STP pair 230 is part of a CCS network 220
(i.e, in an embodiment where CCS network 220 is an 887

20 signaling network) used to set up a call before call
data is transmitted. Examples of CCS signaling on CCS
network 220 include (1) any ANSI (American National
Standards Institute) ISUP signaling message; (2) any
ITU (International Telecommunications Union) ISUP

25 signaling message; and {3) any ISUP signaling message
that is country specific (i.e., any wvariations of ISUP
that vary from country to country). STP pair 230 is a
pair of redundant packet switches that receive
packetized signaling information over the CCS network

30 220.

FIG. 2 also includes a virtual bearer channel
platform 250 and an associated database 240. Database
240 can be located external to the virtual bearer

channel platform 250 (i.e, an external database) or
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20 Il ence, a transaction processing unit on virtual bearer channel platform
250 can find the correct bearer channel fromthe SONET bus by findi g yiezon
appropriate.s In other words) each transactio proceSS| ngcunl t will
transmt and recel ve data on one @ nore assigned 2~ cel s} " '¢3rTé€sPpondi ng
to bearer channels. In this enbodi nent, the transport over head and packi ng
overhead bytes are used for operations, adm nistration and mai nt enance
(OAM . Hence, this enbodinent includes 84 cells used to carry bearer 30

channel's, 54n§{xgd éaﬂfﬁénqoewtee US@HhidsS tIRAGA ftiddeseddr the

|nterleaV| ng, operati on 1 bytes (for transport overhead) plus 27 bytes
(for path OGEFHEQH)P?J%EQOFB% %éﬁM(l‘Fﬁer’e%’r éntt a&arﬂﬁ/{ia&ar? sed is 155.52
-25 SUBSTI TUTE SHEET (RULE 26) r : : Ul 2D02 MHZ (8000
frames/ 5econd x ((84 eIIs frame.x 27 byt ceII + 81 . bytes +
54 bytes) x 8 bits/ by nS&r?{“lr?g“toé‘ %feg'é‘ a?]tl ornd ede‘%“d nd

transm ttedswatthe SO\IET bus at OC-3 speed, being Sinterpreted as a

standard VT1.5 format g1A secqnrd ;erodidmiite of1 ﬁ&ﬁ@ﬁ%thémvgml on uses a
modi fi ed SONET format. In the nodified SONET for mat , i S recognl zed that

because t he C8EREFSsitgAREMS 4&Ga &hithe P g g c"r"b’sle‘?}" I%‘b ofI%he inventive

10 SONET bustegi sori, blatnl @rn@etnwﬂmﬁﬂ&)némmmeq heerkstishest uf fing byt es
are not required, ;[hﬁ ach frarre th I’L62 ad |onaI byt es t hat
the el"g

are normal | yeggag? erreﬁc’e P MFT G 1A By &8 xe Used as cells
(i1e.) 6 ceblasyichdercar Wldmm@aldlattmalelebrba U&bemathen this

enbodi ment_gRahlas g%%r‘ésra%a r%l%ldﬂéoﬁﬁ 4¢3 Sfpc‘?ledeg%%g%é , Versus

84 cells. By~ using ment can su 24 bearer
channel s, oprgg1n|a§1n|gn caddien ﬁahﬁ)tomé\hﬁld\@@%a@f wihe takerReRrdead

fields nakes othii5a8maadi e raﬁxﬂeeﬁsslmmmpmm@tewa@n Aenahth the
previ ous enbodi nent, the franes IIs are repeated 8000

ti mes/ secon@TEGLEGGSS £ 508 Eé”%ﬁ;ﬂ%%‘ﬁlqnﬁ ahdi¥iustrates a nodified
VT155 SONET format fornt tsltseperﬁmdl neeg ca‘llh]e mdt:famdnﬂaﬁ' borome 2~ is the

sane for an indiv I t in that 6
nore cells rEg useglﬂ% t%? “?%r‘r’le}p%"ﬁf]% %‘?‘t$gaﬁé %’8&J|%’%‘fé‘%ea‘t§%d 8000
ti mes per sé&ngwiAcbelll®40z HaL@ R ttde |¢abbtid styangpitede, 24 bytes

408 correspen@ rie@ drize &4 sbeangr Ghehamials pi @Jélpllﬁk@owﬂ_hh@nn@ﬁCh cel |
402 has 24 bytes for car arrying a

bearer channel. The réﬁm%%&lﬁg %dﬁ'get%bg%cegﬁygg%htgélsfo‘g a'flg VT over head
bybgs. As shewn, tof arhaxcemnaiitidig. t BEechyiesiin, cehé #02, romeedbyte 404 is
-26 SUBSTI Tl{[}% Sc'é"‘?ﬁ-r t%Rglw%tz% 12031 ﬁ]Ur:If vgegp known manner.
In step 308, switch 120 accesses the database
125. Database 125 translates the number 1-800-COLLECT
to a telephone number associated with the virtual
25 bearer channel platform 250 (the destination number of
the virtual bearer channel platform 250). The database
125 also returns important routing information for the
call.
The inventive signaling network includes all
30 types of CCS networks recognized by those gkilled in
the art. In one embodiment, the inventive CCS network
is an 887 signaling network. A brief description of an
887 signaling network, specifically as it is utilized

in the present invention, will facilitate a better
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W/ [11JJ1 1Y used for synchronization (always has the value 7E), the second
byte 406 is used as a cell identifier (has values in the range of bJSEquz
and the third byte is unused. 5 Since ninety cells the total bandw dth used
is second x 90 cells/frame x 27 i.e., OC3 rate. Therefore, “t'Hé""SKRET bus
at OC-3 speed, 10 interpreted according to the herein. together formfrane
400, 155.52 MHZ (8000 frames/ bytes/cell x 8 bits/byte), the data is
transmtted on but the content is nodifications described Even though the
virtual beargfaeahandiedi md adf ofme of ndrer phgsentof nt’l@ﬂé' Qmsbﬁsg%ﬁr i bed with
reference to standard and podi fi ed SONET fornmats, ?é ar ent

fromthe deddid ptd'or® IFOV 1R RFERFET iyt aPERTRiP Hﬁﬁﬁnfge an be

i mpl ement ed lusiengs otdlerth SENETL gpepad | bisef ol apés) (eag. B;eCEﬂmdéE- 12, OC-48,

etc with ather tra on n ependi upon SU|tabIe
appl?catlong'q¥h ‘5bn§g%%§% |r;ﬁIl Pﬁégﬁefggef %g%%%g EISHSE%E pplatformof
t heS present HanﬂﬂﬁaxﬂwuteéMTﬂeL%taﬁ@éi@eandhﬁnnhfsedaWTle5e§tamdaﬂd will be
clearer f rOraﬁdﬂeflﬁké@yéﬁwnclb@fawtegf’sElc;{ thVtEEUQLgHSi‘&% ghagnel

platformFI G is a block diagramillustrat |ng he virtual” bearer channel
platforn125@4“%(&%%1¥hewm??ﬁéltBe%F%?S%hhﬁnel bPeabr6PRL238YRHCI udes a

EONET crosscgmecm Ngaepphesl tre BlfctLehk phacgsseeau?@Arand 39d)5208
avi ng SCNET |nt aces ansact i rocessing units 525) 535, a
gﬁé t§§ SEEr géog 38$%§83rggsﬁﬁ%§ efV560 and a

di stribution né%morlc 54
traﬁsn155|cwsannltngpﬁét@cbiﬁkﬁterﬁb@ MTBtbaofup¢CPPnP)1n@ﬂwdek 570. -27

SUBSTI TUTE SHEEm{ RULEoR6) £ s§ ndthg eEQégEQe presentiekB¥eALH0ANA
transacti on proceSS| n unlé 5 53 are n imted to such processors as

voi ce resporfsdF TR 50T Fof ™ x&hPNeling bhake bHPﬁﬁngetFﬁélpPansactlon
processing units are 5ThédtﬂiddalavﬁﬂeﬂBTDFLbaanooidéﬁdeﬁE These nodens

can functlon as, access, e n cce ne _or _nore additiona
networ ks. For %Pa 17% é?ﬂ ?unBE?XA Zg?§5§ §§3%3rr0v‘ dE®588ESs to lan
asyﬁchronouémiwﬂm%ﬁe¢hﬁnaengﬂhygnﬁ©mmtklowhachrane neﬁay o6 tkework, which

n turn provd Qg d 1464 Nek cREERSEnY | @d@ﬁltifliéansy §%M!1&Se%8‘ih@er (1SP).
Virtual bearer channel 8latfo rm 250 wi escri perating with
1

communi cat i diPHet wot ke bgB?lﬁ?%im?ssiﬁﬁegéPlePg EBBFHlﬁé WAdér st ood t hat
15 virtual heenere cianbethel aifoahi2dOmeanabesadapyedatedopgrate with ot her

types of exteral .ol yonks, WA houk  dgParbhog. fLogbihe 6ens g suirit of

the present fnvention. i's ano |ngortan to n at fhe entive
vi B0ual bearkeirhhnnes @?é@?@Fﬁ@ZSQ besSaBe neeespBart! ¢tcéheespond to what

is recogni zecﬁies@lm@l@ﬁtpa%@ yhaiuate@eapethehaeﬂahnal akker parkand is
provi ded herein only to se of standi ng. For exanpl.e) the

:
pl atform resources (e. Bg ?PPﬁﬁEag?Vﬁﬁ E%rprééngﬁa B COPSSED 584
gat eway 550)thesDutegranndgeertbfecandiSONET NeawsrkonasoN)ngseant rol | er

that tho ressilbe uBaThonor Bal canerdet %o i E BFCRRSED Fibtr rantly | o
undér st ood teupeornts the signaling functlons required to provide
voice and non-voice services. The ISUP is used to
transport such information as the calling party number,
dnd trunk management information.
The first two fields of the ISUP are the
30 circuit identification code (CIC), followed by the
Message Type (MT). The CIC identifies the circuit
(bearer channel) selected by the call processing at the

originating switch. The MT defines a message from a
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30 "platform" Accordingly, virtual bearer channel platformis to b

defined by the functional relationships between the resources as prgdid@dmm
herein, and not any current notions of a virtual bearer channel platform
-ZS SUBSTHTUTE 'SHEET (RULE 26) k i' | 31 JUL 200Z W/ | H'J9P=>47va=L
"v.>uu..i~ 1. Distribution network and SONET interfaces In a preferred
enbodi nent, distribution network 590 is a SONET Bus. The SONET~bus
transports 5 bearer channels between the bridging switch 130 and the

transacti on %roc ssing units 525, 535. In otner words, the SONET buy can be
t hought of BhcRbtB&FF§I8s USPah® SPPROELr ENfoFebERr eF2KRSRWAI si gnal s
com ng i nt catdemanhayemeénbearepeahannehaphatsorm 250 from the high 10

bandw dt h pi pgE ~15 an are 4 el .si I ing _out .over the high
bandw dt h pi pe 215 frg%%?%e?gi%tﬁggbgggréF gﬁggnéﬁggﬁggFOrango. Wthin the
virtual beamestchammen pPHPfweAF286s mhe thanindtien pddressi ng units 525,

535 can addmégsggéa (any , ' eABYEsHatambieret ResSNET (Akfr ,Uahadehhe SONET
interfaces 521, 531 ectivel fore us 1s effectively

, re?p g. Ther e t he "SONE
a SONET | oopeEharet (AVY) seLeh 22 SPhBeFFEASadREDN ' pRBCeE&1RGSENI ts 525, 535
of the virtoahpbeaeenRtbannelfhpkat Aeemo2her meesaigesaho20 1afstidde bear er

channel s copi in e.hi ndw.dt h pi is time division
nultiplexedﬂ%ggforégpﬁg ggNé$&8329§A§W?0?§d35§9%§§§&ard SONET fornmat signal
or a nodified SONET férnanreseghalinanthe inseddi23op. t8ONBEE cr oss- connecting

confroller SENEINEEESS- €@NRBALHRINGABLOLFEnalQ ks uGaURLad a0 the Tis of
t he hi gh bandw dth ga e 215 qgn one side (outside the virtual bearer channel
t

pl at f or m 256523R§* tEPFMparPon thet RYLECBad28n2LKe UEKREr t8itde 30 (i nsi de
the virtual dgeabesechasneb pkatierm 250) rcSONETdenessiecannest icagecontrol | er

oL 1 R kP Xyt B B, oF0r, SYBTBLE nIRVEL REGHETETL 0
(RULE 26) ibetween the switch 120 and the bridging switch 130. 1In

15 another embodiment, the switch 120 determines the
available bearer channel without using the database
125.

In step 310, switch 120 establishes a

connection to bridging switch 130. First, switch 120

20 generates an IAM and transmits it to bridging switch
130 over the signaling network 220, via STP pair 230.
The IAM includes the CIC, i.e., identifying a bearer
channel that is available between the switches. The
IAM also includes the destination number of the virtual

25 bearer channel platform 250, and all required routing
information. Specifically, the IAM has a CIC set to
the trunk identifier (i.e., identifying the bearer
channel), an originating point code (OPC) set to the
point code of the originating switch (i.e., switch 120)

30 and a destination point code (DPC) set to the point
code of the destinapion switch (i.e., bridging switch
130).
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31 Jul2~02 WJ 111 JJ1l~2 1. 121 W%/UUL 'J SO TET cross-connecti ng3
controller 510 tine division nultiplexes the data comng in fromthe ﬂi%m?
bandw dt h Lﬁjél)pe 215. It also tine division demultiplexes the data goi ng back
out over WHER{h 5 bandwi dth pipe 215. It provides an i nt'érf' @b ween
the two sides (i.e.) high bandw dth pi pe 215 and di stributi on network 540)
to transfer the bearer channel data fromone side to the other while
conformng to the interface standards on the respective 10 sides. 3.
Gat eway Gateway 550 i r ogr,anmahbl e _pr ot qcol nverter th handl es all
signaling functions fgﬁf%fa%ec%lﬁvislﬁt P E)é’a% < é%%wﬁ?eeft“b?)é]ff th 280. Gat eway
550 can, foeompaankd, hteacedldbiizatrowtedf trarddveare iadlsof $watehi npl enent ed
on a conput syst.em. i npl i i ystem (e. g., the Unix
Oper ati ng S?épeé)v.‘a%Alt?%gSgﬁﬁgﬁgq%a%%&%%%%%%éscri bed in this section,
20 its functions are nore fully described below in the discussion of FIGS.
6-8; Gateway 550 receipes gprmegsages comng in over the CCS Iine 235. It
converts a received CCS nessage into the TCP/IP protocol and generates a 15
correspondi ng TCP/ | P Me$s RFesSant En s Mies t Hee géhkfareatTep/ 1 P
mBstage gverﬁbowlg@ T(@%ld?lhmidw/ koA 10 délﬂudﬁsp%ﬁ@tcﬂ@dﬂﬁgebrﬁﬁes im the )
preferred e i ment, the TCP/|P.ne 70 is a type:-of ethernet network.
I n one embodi ﬁttrtlh)é’td%fﬁtgfrwwﬁg%‘ﬁﬂe %e‘é’yfﬁléagobﬁ?BSFi etary M
Swi tch Prot etahnElVSR)la tiowey ex50 as Trer abird tzedbbyi emosetwbrbr di nary skill,
anygtype of Silldals Rl AGn g UDRE AS M lunfel 8%3RLELANY

te or efi

byt é-orien protoco any protoc ned” by using abstract syntax
notation 1 (bARSNEr) Fwpned wlehfamd BRWBSTI TUTE SHEET (RULE 26) 9 i 31 JUl
?DD2 .. L~ L, " Exaiples i0fs o rafssdinferd 00| Adeg a AL @ SOREBE | inmited to,

Enterpri se Conputer. Tel ephony Forum (ECTF) 5.200, X. 25, SNA _|ITU @31.
Gat eway 550%%6’%&5\/@25&@/#‘;%&%‘599%8@? r s REREOFPONE PRe resour ce

nmanager 560 naver sipfeedl (Rigrd Inetomdrsriiitedud ingisé1atedt i swibehdidscussi on
cot ¥ espond Ry AGRS RS E. 8 G0ar Th s TG 955 AtEefiteh, 880 performs
all timng fOONET dms ngtsuisyedEinondes CCSERRDE o$ igmal t K8TFCPEKRM@Sot ocol .
I't al so handles i &GS Q%W HONIIO) ) AR d 0ade PF O£ €88L H91 e8Nd MaNagenent
activities required by bottmtt]]e CCS nget wor k anda}the resour ce manager 560.
15 Those of TERAPEIAT 10T e rﬁ)ttaé’qeadyaa) THE Gt BT 556 ‘Eaﬁeﬁg orm a
simlar fundts affearreut otcocmetherulilharnl amvapeabie cs@TBcpeot ocol and the
Ts20o abt - ad e iugiaty ¢ A dhd P B AL RN TR ER s e 0% he o08
networ); 2?.Transport Networks, " Ulysses Black and Sharlene Waters,
ISBN# 0-13-447590-9.
A standard SONET frame includes a transport
overhead field, comprising a section overhead field and
25 a line overhead field, a path overhead field, stuffing
bytes, and main portion for transmitting data (in the
form of virtual tributaries or VTs). 1In a
telecommunications network, paths are comprised of one
or more lines, which in turn are comprised of one or
30 more sections. A path is a logical end-to-end link
between users. A line is a segment between two nodes,
used for multiplexihg, synchronizing, switching, and
cross-connecting the SONET signal. A section is a

segment typically between regenerators and nodes, used

22.
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~1. Resource Manager Resource manager 560 is a key conmponent of 25 the
present invention. In a preferred enbodinent, it conprises a conbinat iﬁnJlﬂfZl}ﬂl
har dwar e,.and..sof.t ware i npl emented on a computer system using the Unix
Qperating System Although the resource nanager 560 is described in this
section, its functions are nore fully 30 described below in the discussion

of FIGS. 6-8. -31 SUBSTI TUTE SHEET (RULE 26) r YY V ~J~JJ ~ ~'"t 31 )IIi
7~0? ~ ~. irusryruv.:r~ a. Miintaining resource status A key function of

t he resour domeirzaminGcNd sletrt g nfawbheeinf tReacammpfigatdpnen about the

el enents ofpdie pdFd Ualn D&M &% 6$E¥wﬁédp£§éi@rntﬁéo1lﬁeTBb§fh@EernatiOn i s

readily stored in and retrieved froman internal or external database 240.
For exanpl &iaifbh aif dctes3ept PR atupaReadst el dsangt 4586c &8s poi nt (DAP))

al t hough dadfhase dfinoaicde oy satwbasethetpccorkespdnlynghose skilled in
the art. IO The reso‘?{]gﬁas %1&?{%;601:@ ntﬁ ﬁ thg%gtgﬁhusigf each _bearer

chdnnel coni? evir ear er over high
bandw dt h ps%tmlﬁs It also naintains the status of each bearer channel

goi ng out fromthe V'fﬁ“@ﬁlQe@£€5dEHéﬂﬂe|apbéﬁﬁ9rﬂkgég %%ﬁae%il he high

bandw dt h pi pe 215. The resource manager 560 determ nes I ncom ng bearer
channel st BeREEL HRY e? HF hFRY %F]éhbﬁé’é?‘ércbﬁaﬁﬁél §a(§6m°rfg tlhﬁt $ighe SONET
Cross- connasémm@@mtppﬂ)ée215leo(§p@mflﬂe biygb papdwidhlz pnpen&lS) are

avai |l abl e i.ch_ of es earer chann se. Simlarly, the
re@our ce rrg%gﬁggp 889" de ?n?%égTBﬁ‘éSoﬁfﬁgi ﬁg%iﬁe?%ﬁaﬁﬁ&f“a ‘atus by

det er mi ni ngomér ahibead eragh@@ngl satemi njovudCoB rheéeSONeTatrioss- @8nnect i ng
control ler ¢A arg. pvaikpbl enadd ¥hi el ohrbhgse;Rgaresrehansel are in 2~

use. The resource nanager 560 maintains_the present status an
potential stdus ®FS ejac%r‘?rf‘%ﬁs%ﬁ?l bﬂtﬁFbﬁé%?ngnﬁﬁl f 525“31§3§T3F§r exanpl e,
t he resour cerdmdagesn 560s hast kool kdgesof cebl shfbransaeliigdg 30 processing

0 01 Vel A1 al (b Hrdebed; FACURT O 83557588 RAESDEER i n use. , In

add| tion, tdweerlesodiraed nenafBingai nk as isgkaoWrédfecef Iwhisclihter ansacti on
processi ng é‘c@ﬂ&a?&?ﬁ 6@22§L{§§Jéglgg §£IE§T (RULE 26) a T
The 162 bytes (the equivalent of 6 cells) are
used as follows: 81 bytes for a transport overhead
20 field (section overhead and line overhead fields); 27
bytes for a path overhead field; and 54 bytes for
additional stuff bytes. A single STS- 1 has a
transport overhead field, comprising a section overhead
field and a line overhead field, having 27 bytes {(i.e.,
25 equivalent to a single cell). However, since three
STS- 1 frames are interleaved to form a single STS-3
frame, the resulting S8TS-3 frame transport overhead
field comprises 81 bytes.
The section and line overhead fields of the
30 inventive STS-1 frame (i.e, interleaved into an STS-3
frame) can be better understood with reference to
Tables 1 and 2 and FIGS. 4A and 4B. FIG. 4A
illustrates the bytes of a section overhead field 420,

arranged as rows of 3 bytes. These bytes are explained
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31 JUL 2002 535 can process a call comng into the virtual bearer chgqngh
pl at f orm 250. For exanple, the resource nmanager 560 determ nes which® 2002
transactiQn, processing units 525) 535 can process a 1-800-COLLECT call. 5
Thi s includes know edge of whether a given call requires special”” ™ "~
processing. For exanple) if the destination nunber is an 80Q nunber, the
nunber can be translated to different nunbers depending on the tine of day)
etc. As with other data, the resource nmanager 10 560 obtains this

informati on by @abesesilng sdmiilarannal FIG. edd ef Iials thed ttdasthe Siwgbe sisof he

dat abase 290. her speci al .0Cess) requirenents includ nnecting to

an operator QS%BSCIO iegg‘e&? &rﬁeecldjztda{;kg’sea%mb?%iﬁ n@ovﬁja‘?fi gg%ﬁ't'\aléi ce
pronpt s bef orheter byngst laerec endprla iriéd orerTdlol ¢ he. tIanBEeEt | ¥k, prlobeessi ng
unit 525, 53%; (o] 4! A e o Syt Pyt he
platform ove?lfgg %ﬁ?@ M%S%Sé Stgﬁé%]g%\]%?/t%%% ?‘?\ﬁé%ﬁl&lt %02 r et-éllg)ﬁrgle' manager
560 df the s@RvPysesequsad HP% N AR R1Ze HeeR ageRefiperieg ot cBIGanager

560 determ ngg frem@ tehixs deaesage O Wb gh(Pear erccbaphel « gahacks conming. It
then assigns the data to _an avail able transacaéon proceSS|agtun|t 525, 535

capabl e of prdCeddTif 1If LEFaFY UNI FhapReb R hgCd BRI SREFAARSE i on
processi ng Ufiromb2he 33md o iriesd d apol neori gt €al 1, tHe. r eshdr ce manager

560 perforns _| oad _hal anci gé{ | so. called | ag shar i g%. For, exa ge, based
on a 30 pred@@&ﬁﬁqﬁﬁg(ﬁeika 5%%%%9§%I%5?a§? %me%%gr §%ﬂrggenﬂ er 560
canl@i st ri butkeomine iinfconiiery iowd | teohnheuer ansacti on processing units 525,
535 such that the transaction processing units 525, 53S have equi val ent
processor usage, i.e., for processing efficiency. -33 SUBSTI TUTE SHEET
(RULE 2b) .r i ~~JU Z002 In a preferred enbodi nent, the resource
manager perfornms | oad bal anci ng by keeping track of the 'present |oad on
each transaction processing unit 525, 535. The present | oad may be neasured
as a function of 5 a nunber of variables. One variable is the fraction of
t hejgvail abl e processi ng poviesblsed. i peat pordevrerneagéd anount of tinme in
the recent past. The fraction of processing power used can be ascertai ned,
for exanple, by using utilities provided by the operating system 10
support | pg.{he indi/bgg@£15&gﬂgaction processing units 525, 535. Anothe
var i abl p—s—the—nRurper—etr—setrvee—feguests—altocated—te—the—t+ransactof
process| Ay, usd t 525 £588s wseadificd wanrhbde dag iphebnataaed véhat he service
request s al | ocated {B3Fh&N®F ansaction 15 processing units 525, 535, c.
Cyf?oingggalls Jn saqgega§5§,sﬁghglq§g9§§§§géy10grocessing units 525, 53b
Wi ne pad—to—rake—af—eutgeotng—caH—Fom

20 Bl bit Entegaeaved parity (BIP-8) byte for the
previous STS-1

r

El over wire byte for the 64 kbits/s voice path

Fl set aside for the network provider

pl, D2, D3 used for signaling control and administrative alarms

25
Table 2. Line Overhead

Field Description

H1,H2 offset in bytes to the first byte of the SPE
30 H3 used to frequency justify (negative value only)

B2 bit interleaved parity (BIP-8) parity code calculated

for all bits in the line overhead
K1, K2 identify automatic protection switches (APS)
224.
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I
20 the virtual bearer channel platform 250. For the exanple of a

1- 800- COLLECT call, the transaction processing unit 525 receiving thdicglil 2007
will first record information fromthe caller, e.g., the caller's nanme.and
the called party tel ephone nunber. Next, the 25 transacti on processing unit
525 will need to call the called party in order to verify acceptance of the
call and conplete the connection between the caller and the called party.
This leg of the call (to the called party) is 30 a call directed out of the

V|rtual b er channel he frapsactlan proc Inglunit
525 ded gZEto naﬁusea Pb%kggg; ecggﬁgygkrlﬁgqgggggngﬁ g(% Ogréegﬁénager 560.
The resource nanaqun5§9rlﬂdlgﬂ@'alagﬁgects an aval earer channel for

t he - 3—4—SUBSHFIHE SHEET-#RUtE-ZGT——-P-S—rfﬁjrﬁﬁ%ﬁ?Tﬁﬁtﬁﬁfmr+11r1nmW t he
hi gh B&Adwi dt h pLLée225ve¢t sends this information to gateway 550) which
uses thg CCS net wiiy 2R0ef£b:f YHaREELEOn LK iBhliBEnRA dDN ulze out going |eg

bhaoaor o

of t hg—ealb—ts—thenr—transnmtted—rover—the—S5ava-table—bearer—echantel
sel ect|@&® by the resydegevhthdyer® 560. d. Unavailability or failure of
resources | U The resource nmanager 560 al so handl es unavailability or
failure of resources. If no transaction processing units 525, 535 are
available to process IhethdcoRfny E&RME PhethesbirsentnsahediBentsan queue

the call Sothé ﬁ@ﬂabﬁlﬁaog@Sé@ﬂlbyafbeuae&tfé§ auairhable ghtansaction
processi ng u r esoy al so park the call at an

manag

alternative n pt OC g [ [ p r nmessages

| Bhycatti BRc pf boseErRg hi BYCRR, BT pEaFE NG &
i ndi cating @atkel aydtd byEesaatEingI&stVErcahu rsipatkes, (vir)is al so pl aced
in a queue unti e r a Qn _pr.oce S|ng unit
becones avalYa.]fo}IlegléiI ?Qgéé %gﬁgrggéédgﬁﬁ g?ﬁ%g&batﬁorn1g finot support the
call, the resarexechanager 5@othah éeﬁunglﬁebeééeCﬁﬁgs&ge2@ebe@rerREL) to
t he brldglnﬁhéﬁﬁéfg 180, 25c5§gggﬁbﬁglggetgrbggl@g)smﬁtch 130 to rel ease
t he call e bridging swtch 130 will Send back a nessage acknow edgi ng
the release. The platformis nade self heal ing by malting use of the

knew edge about failed transaction 30 processing units. In response to such
know edge, the resourgce mana 560 will S databas | f
transaction processing® TWH?l%%Qbﬂgg ?X%Et éﬁphh gP8FolEs i ﬁ§C5F%a cal |

it will notbyysmﬁeese$mﬂrteameﬂageEaéﬁosuCnesanne fhemeehawr¢®e—3 5
SUBSTI TUTE ggﬁ@”éég%&#ig6%frcells. A éingle cell is designated

for any communication over a given bearer channel.

20 llence, a transaction processing unit on virtual bearer
channel platform 250 can find the correct bearer
channel from the SONET bus by finding the appropriate
cell. In other words, each transaction processing unit
will transmit and receive data on one or more assigned

cells, corresponding to bearer channels.

o
wn

In this embodiment, the transport overhead
and packing overhead bytes are used for operations,
administration and maintenance (OAM). Hence, this
embodiment includes B4 cells used to carry bearer

30 channels, 54 fixed stuffing bytes used as space fillers
for the interleavind operation, and 81 bytes (for
transport overhead) plus 27 bytes (for path overhead)
used for OAM. Therefore, the bandwidth used is 155.52
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YV I /1331 1-~ 31 JuL 2002 . ,.. . "..,... managel 560 will reassign the
call to a different transaction processing unit on virtual bearer channel
platform 250. If any of the CICs comng in (or going out) S over the Jut @ie?
bandwi dt h pi pe 215 are lost, the resource manager 560 ~~1i 11 update its
status accordingly. For exarrpl e, the resource manager 560 will update its
dat abase to indicate the condition. The functions of the resource manager
are nore fully described below. 10 F. Establishing an incom ng bearer
channel wit MHE t (B0WB@&CE Tamepy seessdng WriBt EbGls@firama &l @W chart
illustratin o) I ct ed,f h i dgi S ch 130 to a 15
transacti on%ﬁfmo% ss‘?e}]gﬁujﬁl §§5§§@g§ %h?v%ﬂyﬁgl nggr ggtc%%&n\#e}e pl at f or m 250.
I n step 602,binsdyyng swhmehnt3ogekantne®Ct RerbAKI-t r Zhenidiettad ifsr om t he

sw tch 120 and 4ok ot BLacsn! bak %Bm%oguecytoacw%ﬁ% garage ke the virtual
bearer 20 channel platform 250 swtch 130 [ocates an

avaPl abl e bekhtBRTRRARAGI 2§0fn§ tAHIERE VTgt gafCBB&ter channel pl atform 250.
This is an avail abl e bgasetoaBaradbdameng bhfe thlegbr*é@é(ﬂw dinvepitieon?15.

Concurrently or there 604, 25 .C

assenbl es i t¥5BWn? I A R/gf'%ﬁefir §R§’§%ﬁp§ CER3Eg t él g?‘ﬁg‘éﬂ f:zie#%g\}@lnnel

pl atform 250fotdhas, | AM inclredegntilzeddediagn seicam sef tlhhae S@NEECtsaabrtﬂarer
channel (i d i i i ot tual bearer
channel pl at%%r%pggglngtgﬁ not%ﬁlteer Q“?tos%;&t g%toli')r 8&?:1% R%?’rralt‘{ on. The | AM
i s 0ransm tt%@Nﬁqﬁebuﬁhédsﬁgﬁahuﬁgoﬁ!emwwkz% Oal.o QMOtVlﬁrtﬂﬁeadotaTéi

signaling i né@uf@ih?”by%@%r a%éa%temehkhQr'eﬁM ( 8- FYrLCily dde CCS
nmessage contai nin wi Il include the sel ected bearer channel

(i.e., -3 6 %UBSGH ?U?EléﬁEE‘?deﬁeEEaées)byrtes $hfty agq negmeliy WSpd J. J~ ~'r
-l; ~d ~ | UJ7f/cbl‘_r~]/Uthe|dvbhﬁe@BC)anfda%lt(??@J.ﬁ'ﬂgEWt%%t alr@ hﬁ%dg@lsn]tcceq%@ of th?a
ridging switch 130, an I e set .to the p t ¢ode of the virtua
bear er channét: %ratFoFﬁgéﬁé A& GASTY Sﬁlgﬂnﬁ r‘?@gfage%l Vs hdhitted to
STRSpai r 230mddbFecasignal thg st embloglid@ht Enailiese tBePusaige 230,90 he CCS
nmessage is tr ed.t ir | ke L C . platf 25 In step
606, gat evvay %ggg]r%%eg\c/eg %Ege tllrégs'ér)gge t)Heb’I%%%%sf I%(Slmtc§$‘|9’r“[;}pal(r:e3

Gat eway 550 wsimg190preideol tbenwmbodiment camveupParite 90CS ri’éssage from

the particulgL, £65 RRAhAEDL,t @y @ T@Xxanpls, a@dl(e%lnp I%Qt e ingThe TCP/ I P

message is transmtted over TCP/IP network 570, whi.ch n be an et her net
network, to ¢%§5uWééhn§H§géVe§@@ad fields makes this em odiment
20 less processor intensive. As with the previous

embodiment, the frames (i.e., 90 cells) are repeated
8000 times/second to support voice applications.

FIG. 4C illustrates a modified VT1.5 SONET
format for this embodiment. The modified SONET format
is the same for an individual cell as the standard

2
i

format, but differs in that 6 more cells are used in
the frame. The SONET frame 400 is repeated 8000 times
per second. A cell 402 has 27 bytes ("octets"). Of
these, 24 bytes 408 correspond to the 24 bearer

30 channels of a T1 pipe. Thus, each cell 402 has 24
bytes for carrying data, with each of these bytes
carrying a bearer channel. The remaining three bytes
in each cell 402 are VT overhead bytes. As shown, of
the remaining three bytes in cell 402, one byte 404 is

-26-
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15 In step 608, the resource manager 560 extracts the CIC fromthe TQF/IP
nmessage. The resource manager 560 then translates the CIC, using an 1 JuL 2002
i nternal,gt,external database 240) to determ ne where the data is | ocated

on the SONET bus. Specifically, the 20 resource nmanager 560 deternines the
cell identifier 406 (the second byte) and the position of the bearer

channel within the cell, which is one of the 24 channels of that cell. In
step 610, the resource nanager 560 uses 25 the called party nunber

extracted {4 ths IAMAdetaimidie whivdyd nansactd b, PROCESSI Nghani t 525

(or 535) is to receive the call. This called party, nunber_is the nunber

returned byeganshdyte A6 i deedFeerielh 19ensibied (B2%ion of the

number 1- 803132 CQH G AgRjd . of B §BSOURE® tRNageir&apyer {orm a | ook-up
in dat abase 240 o determ ne the correct transaction processing unit 525.

In aIIocatHﬁf%@ﬂs recei ved service request to an appropriate transaction
precessing unit 525) &HidE;e -18irve SUBRSN TUTEo Gk (FRubik 26ame 4031 JUL 2002 1
~ iVl i VU~ r qggg i i ti Lst of which
transactioh%ggé%gggiﬁﬁgﬁﬁgfggg2 , %§§§g%€%'$ gM%§ﬁ2§?¢§t§¥§%L%?ocess whi ch
types of caldapndri & Gerelbs{fxamean bt waratbrabd ¥n8apiralkyhal or 5

ext gr Inal tablee,, (dt-:g-:)a@leléit abms@r«%f%%ey\hm@lza@@arffogfgﬁsmeageroﬁm can
readi ly access. xanpl e, .for 1- - calls, the resource nanager
560 must ha lﬁ%%é@ So‘-i't\/\?\%c% A\ a%%n%‘?o%%@%?ﬂb ofiits 525, 535 can
pibcess coliremrpymeetadtsording The trksouedef hemagens5688scanbaliso perform

| oad balangkﬂQﬁPP.deternining whi ch transaction processing unit 525, 535 is

to process a ca This is done so that the transaction processing units
52S, 535 are not undufyenobledgh e npieter}ikeaner uehanpation IS of these

resources. i @CSNbE Shhdgpt&aéh bal @héeh Aden I £508ESEr MBBAJRE R60 keeps
track of the ' present Ioad'ﬂgn gach tra$3ﬁctéon roc§53|n uniit. The
bh'®

present | oddf e nestr A A5 25 HRe BY aFo¥BRF bl 85, One 20
vagi abl e i syitle Ye apparent fihem ptloe edsscgipoien phatidedauarkabl e. Anot her

vari abl e is_.the ervice. S o] e lLrapsaction
processi ng tuhn"’fmt BQZU%Z)P'E‘S@IV% %’ﬁ}%)(?%lr{}glgggb{:%n ?ﬂéét}g@&ﬁ%{‘%&%ggfu%%ggservi ce
request s aldtoet eIONET t MRS i besteIMdhS pfecessi @G- Uni ©C-LA, step 612, the

resource meragfy, S60- Ihepi tk apsREE St Pakshl s 91681 8agigpal hAgt he
appropriate transaction %roce55|ng uni t not ed, each bearer channe
a

525. As,
coming i nt CRERAYi reeRENBERT FPeRaFNEF 2Bl &t RBPHI 3BE58BSat SPRET
CRESS- connagdnnr comtwiel tier thd OvLotesl i beaver eéhdraeerpthanseh. ofhe

resource ager_560 ha n g ~avaj | of 1 _qgf the bearer
channel s gg%%gmferﬁ%n%ngng%ﬁ%g%u‘?s% %’Eg %te%?ég‘p%h%}f‘lﬁeﬁ“ogﬁétl?gr m 250 by
accessi ng afitexd et panhdard-8isl SUBST qaMEr SHEET tReL&igepspgion3] JUL 2002

below.

25 E. The virtual bearer channel platform
FIG. 5 is a block diagram illustrating the

virtual bearer channel platform 250 in detail. Virtual
bearer channel platform 250 includes a SONET cross-
connecting controller 510, call processors 520A and

30 520B having SONET interfaces 521, 531, transaction
processing units 525, 535, a distribution network 540,
a gateway 550, a resource manager 560 and a
transmission control protocol/internet protocol
(TCP/IP) network 570.

27
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wu w~~ ~a 1' (.1 f U5991UUx73 internal database 240. Each bearer chanzﬁ
assigned to a specific bit position within the frane of the SONET bus, JUL 2002
whi ch can be referred to as a SONET circuit or a distribution network

circuit. 5 Therefore, based on the bearer channel of the réceived ¢all, the
resource manager 560 designates in the call offered signal which bit
positions (or SONET circuit) the transaction processing unit 525 will use
to access incomng data. Here, the transaction 10 processing unit 525 is
one that is avail abl eFandthe popaght bhvenbiessi hgansac8@OnCOLLECT call. In
step 614, t r SS t 5 i she connection with
t he deS|gné?Pd&%%§E$§C|$£E?t9€?a %ﬂg %g négo%gégg?h gg Eu htermnlng t he

15 cal | to DECELISTOY- TELYFETTE chEFPORHe @ﬂéﬁ%act?@ﬁ pK@@@§§|ngnun|t 525

then plays gqe éiﬁbé@hﬁeﬁ@“ Eﬁédtﬂﬁﬁ§a8€§oﬁ%r858gﬁﬁﬁa askitRg AHQy
|nfornat|on f he. cal Ler The sC #? gg mgﬁssa ge is foll owed by actuation
5

20%0f the t}BMt ?%% BPEERE sPhgPaR 8MEhe CRPEEHMOLEESHICHDOA to
recei ve |nfﬂmm®ﬁi@m ésoattbescahhechébatprsvmd&h@ra&ﬁ@&%ﬂt@rckﬁyed into the

t el ephone tern&g@é &&Qitgg?ggm§gtﬁgrkgcorg%gge%%m%ﬁ ornatl n by the

transaction® processi ng- un or “exanp n be asked
for the calmhedeéemsnad®e, ﬁﬁﬁchansprevmddedcgysshQOtaansawnchrqmnm&e35|ng uni t

525 when 5p9¥§ﬁs?¥rtﬂédﬁakkﬁﬁh ﬁEE@Brkhb§ at@%aﬁalkéﬁ asked to key in

t he nunber being cal IS recorded ¥ e transaction praceSS|ng
unlit 525 asn@CL¥erFeswBEChuAl SBIRORECHIAR] 1PEEHDERCHCCEBFNF)Visi ghinl s. . The

connunlcatlpﬂtgﬁﬁ@blséhedcbepmgemdébe(ggbber at tel ephone term nal 110 and
the transaction procegiggg rn t 525 i= irectiognal line. -3 9

ove
SUBSTI TUTE SHEET (RUL argy §hPJ“Ee;08% ES’rF‘I ~will pe
1 ~VJl i uudedcEb&ldt abl bphraging wmtgocngmbﬁabat1©hanﬁQMdMHfldme cal l ed

party FI GS. d 4B a char ust.r t|n how .t all is
connect ed fr%ﬁ?%gtr%nsag§W%k8¥#oggséﬁﬁg&é BE ﬁngﬁ SE0 Fhé%@ |l ed party. In
stlép 702, oneetwdll bh@rﬁnfGhﬁanﬁbnpist&grmeaﬁédCﬁnobﬁthda©aHde¢ﬁ>then t he

transacti 0”0;9&9&@@SdJﬂghUBEBe?Z@yﬁé@”éF Eﬁtébﬁaunm&%&w Wi HJig resource
manager 560, The resource nmanager 560 has know edge of the availabi7.ity

of all of tRePhehi’y ERARNERS ESﬁPﬁgaPﬁt6péﬁat98ﬁn§h8upr@ﬁeﬁﬁe vi rtual
bear er chanpgbept 8dbhiorm 250 by accessi ng dat abase 240.

It is also important to note that the

20 inventive virtual bearer channel platform 250 does not
necessarily correspond to what is recognized in the art
as a virtual bearer channel platform, and is provided
herein only to provide ease of understanding. For
example, the platform resources (e.g., transaction

25 processing units 525, 534, gateway 550, resource
manager 560 and SONET cross-connecting controller 510)
may be located at great geographical distances from one
another, such that the resource would not be considered
part of what is currently understood to be a

30 "platform." Accordingly, virtual bearer channel
platform is to be defined by the functional
relationships between the resources as :provided herein,
and not any current notions of a virtudl bearer channel

platform.
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In step 704, the resource manager 560 then sel ects an availabl e SONET
circuit i.e., an enpty cell 1S in the SONET bus, ln whi ch to nake th$ L 2002
out goi ngyLeg,,9fthe call. This is the leg of the call thaf_gges, out rng
the virtual bearer channel platform 250. Accordingly, in step 706 resource
manager 560 sends a nake call nmessage to the gateway 55b. This nessage is

20 transmtted over TCP/IP network 570. In step 708, the gateway uses the
information transmtted fromthe nmake call nessage to generate a
correspondi ng CCS nessage.. Specd f+ bt ¥on [ Her @8t RVAN gD BONEeNEer at es an | AM
including the called party nunber 25 (the nunber being called by the

cal ler) and-t4RF ERRKT abl e bearer channel . An | AM nessage i s transnltted to
the bridging switch 130,z ipcd fehi ned t érebadameabl edbearebuehannel (i .

CC, an ORPC e: po t [ r platform
250, 30 and' aaﬁ-'}- Ost%@t ogt g%@?ﬁte&g%dehﬁ?g %BHEJF gﬁ@ Egaﬁg?'&%%fw In step
710, the brbherpien chprrsldIoetveernihe lvmedmasgagvltght A8 Ocahbedhgarty. As
recogni zed by, @aéﬁLf&&%@@é%g%ﬁﬁﬁitst@ﬁscabhgd paﬁt$théQ wHB3E!, TUTE
SHEET (RULE 26) ~ =~ I'J can be | ocated
in a nunberthf $RNYET Fwe %?Pdﬁ?n@h%Hﬂ?Eh°§39?“FﬁP§BﬁﬁﬂHa?ﬁoﬁ\ﬁﬁPWethe ACS

net wor Jc, nytsfuétf@f\énm t&a@a@aflch@naalaapaﬁanbabamhﬁg sWrlchthespecifically
a CI)smntch t hat m% Ioc te thﬁ c? bﬁ 9§h % orhex3np§ the call is
transnltted ok ?aﬁ%re METhel;, 2ohB8T Gt fo fave 98 connection to
t hi® LI aC swhandwbddthhpigal I &b @adt9orTheatE€ smanubl spenatlisngodirighi n t he
cal | ed partaaéayﬁgé tﬁéaﬂ§aht§a55@laehl % ?§50§&bﬁdtﬂar%¥rt%%1'n step

?12, address c answer nessages are sent bacJc to
t he gatemayb%%nﬁ¥r%ﬂﬁﬁﬁ%ln@%ﬁb??rmF%?ornstance after the IAMis received
at the LEC switch, anwﬂEh&nsnhéaQSﬂtﬁaedbbae&rtahhhaegab&wayoﬁﬁo over the

CCs nethrk6% g d%% ﬁ ggggéiKng@ggslgg S%IF Begrtéagn%g%rs the

t el ephone ( nessa (an is transmtted
back to thedgywa emyosscerwe@ @héad:sornetlwer RONED. bus.suepnglaheafter the

gat eway S55056@Efi YEe2PatbE é@%ﬂngﬁﬁagﬁesbécéeogi a cqaa%%&%@enessage over
the TCP/IP network 570 to the_resource nanager his infornms the

resour ce nafRgefOBBH ?%ﬁtl% ebhABELYBRY hasSHEER é§PBbFP§ﬁed over an
out goi ng beargrechasnel 1t ohéheraakhediparpyoredsbihn aheps756@5,t B8 5r esource

manager 560_} rggg'?i?guéfebggﬂé?rcﬁ% ng'B%QEFBthB%Odat%ggcﬁé$%%l to

det er ni ne wher e ou gor ng nessages s . aced on‘th
Sp¥ri fical | gf the besoarcehﬁnnagerce&@nde@ernvnesthhehgehl identifier 406

and the pospLigRi dPnobi ?Qe7b§aﬁgrt§m@nﬂ§b1§hhh'Ruﬁﬁ%p@%wed % addition, the
resource nahager 560 |n ornms the transactlonPEroc ssing unit 525~t he

position ontPReSRET BEs tHSWAPERIr hd BHAGERRG POYES: ToF&atal
correspondssidhelresodr nedirahagesONBiatesmihe sigakas cand beSUBEH . TUTE SHEET
(RULE 26) r r
25 2. SONET cross-connecting controller
SONET cross-connecting controller 510 is
coupled to the T1ls of the high bandwidth pipe 215 on
one side (outside the virtual bearer channel platform
250) and to distribution network 540 on the other side
30 (inside the virtual bearer channel platform 250).
SONET cross-connecting controller 510 is a multiplexer
and demultiplexer. ‘For example, SONET cross-connecting
controller 510 can be an add-drop multiplexer (ADM).
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3 ~~~~2002 WyJdt~al I.~1"I. t1TUW 1 11TUUIJ Iin step 718, the

transacti on processing unit establishes a connection to the called pﬁﬂtJJdL 2002
usi ng tQ@ ?%llzx circuit (the designated channel in the Sq\iET bus) by means
of the cali processor 520A) The transaction S processing 'Uni't B8 Chen

pl ays one or nore scripted nessages (or pronpts) that inforns the called
party of the collect call and provides the called party the opportunity to
accept or decline the call. The scripted nessage is foll owed by actuation

of the 10 transacti 0BOPEGCesDisEg dimnedEAnAntbrithwoXpdt Procesmer 520A to

receive informtion_f h al l.er t 1s either oken or. keyed into the
t el ephone H&Vif haP TE@?%&F?‘&%B& ey dﬁag%orcd?%lgn i hélp?rﬁf%}??mlﬁ% by the
transact i ohapdweddssi pdpeni2tl 5525 Itl mlEer tebmmapdieyigdmn t ransacti on processi ng
unit 525 p ; recongded JIRss i Nf ) I "You have a

col | ect ca}j?%ﬁ%gﬁp?g %I%I g&%d dby t?\ggﬁrr{gg_cl))gfe%r}%lo% Etgvééf %]ﬁée r(l:%at er speaking
hi5s own vobeedwidsh BIPeTiZAst-hy. It HI@VEdlg%eran sintRpf 3¢¢ dretreeno

opportuni t ¥ hkeorgecaplaed ded.inaide wldwiyrkeyig® 205 aaghgi t i ndicating
"Yes" or "Ng." TE@ t.ransacti or}i,v%ro essin um% 525 wi|l accept the called
party's reSpEhgePusie& &SRS st HertOr SEYF prlosi B825eEonnect i on

bet ween t hehaahlkedr sla tBhe€ mommns catdeont @ lest atthes heldi bet ween t he
transactio I i uni A, Yol ;

bidirecti O%gﬁfﬁ?ﬁi_?\g?%% hryeﬁecgﬁst I'S n%{%a%%%g%;pa%%et%éaﬁ%gé??gﬁvﬁr ocessi ng
uHl t 525 c&Adglsso informthe caller of the called party's refusal to accept

the call. In this 30 scenario, the call is released. The transaction
processing unit 525 will notify the resource manager 560 of the need to
rel ease the call. It will3-al 5%S"H%nit a nessage to the gateway 550 that

rel ease is required. cGateway 5590 W |d Seiwrdhealbré dgidgossit ch - 42

SUBSTI TUTE SHEET  ( RU 6) ../ 31 ~ if. L 02 ~=V. YJIJJII =
|~t..||UJJFPO|VFE|t%r1§§‘aéE)L“a(“rdé1eesasael)l et HVEING WO Bt fBPK 220. The
bri dgi ng swiltr¢hawi bleagend digeinelarp IRUC (el 258 e cGapdede) Shessage to verify
the rel ease of e%claﬁ\p(i%l,l ibtel:'r& QRIS 122D 5@%%&%%%%2%0%@??9&03 renager

e
560 5 of the releasSe, a whi ch the resource manager updat e
dat abase 240P3RAEHLECe Ahd SIOMNNEHT - Heat®Pl PRMAERS. 20 n step 720, when

t he Ca'|edo@@&h&i@%c%@Eiéd“ﬂé¥ﬁJﬂ ﬂﬂE”Uﬁﬂ@_@ﬁ@ﬁ@@&ﬁéO@y@Eéﬁ?$Sing unit 525
10 transmItAE g rre?lts%gle i ndi cat i (ra%rth,l s conditl og fo the resource nmanager
560. H) Re & PHG &/i9aheNaY, QH1§*é§ﬁﬁﬁ1be in this section,
20 its functions are more fully described below in the
discussion of FIGS. 6-8.
Gateway 550 receives CCS messages coming in
over the CCS 1line 235. It converts a received CCS
message into the TCP/IP protocol and generates a
25 corresponding TCP/IP message. It then transmits the
generated TCP/IP message over the TCP/IP network 570 to
the resource manager 560. In the preferred embodiment,
the TCP/IP network 570 is a type of ethernet network.
In one embodiment the generated TCP/IP message uses the
30 proprietary MCI Switch Protocol (MSP). However, as
recognized by those of ordinary skill, any type of
similar protocol can be used as well. For example, any
byte-oriented protocol or any protocol defined by using
abstract syntax notation 1 (ASN.1l) can be used.
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platforml~ FIG 8 is a flow chart illustrating how the caller is gqngﬁp%ﬁp
to the called party, and the virtual bearer channel platform 250 is
rel eased fromthe connection. This occurs if the called party, accepts the
call. 2="Tn"step 802, the resource manager 560 sends a bridgi ng message
over the TCP/IP network 570 to the gateway 550. The bridgi ng nessage
i ncludes the CICs of bath the incom ng connection (i.e., via bearer
channel) to the transaction processing unit 525 fromthe caller 2~ and the
out goi ng CQﬂﬂSﬁE. E. J e an ) .tro he .t r. action
processi ng unit %%g é% §ﬁ8t§gﬁﬁgd§%§?P§E'Tﬁgkbﬁ%ﬁggﬁk ﬁé@%ggg %%forns t he
gat eway 55(ERee¥pahsei COBPBERHgTARGEPARNNeESTY®R, (RETER SdEA0I f Xe25t.he two
bearer changels. 1t pgsponse, the gateway 550 30 sends out the bridging FAR
nmessage to the bridglng smﬁtcg 30, In step 804, the bridging switch 130
recei ves the bridgi ngCERRYA¥s aéeﬁlFﬁeﬁFFﬁﬁVﬁS TRE /R BRISRGIZSd t he
outsgoi ng | egsawémi beedakoml eheespanaecet ManagdrSEBETLVLEE tBHEET ( RULE 2fi)
ror WV J7iLJd5 | [ 00Z 1~ ryut + i dai.ng.swi.tch 130
bri dges theg(g%ﬂFegétg’%r#hgbéél | 25 ."g.l,qllé%\eét\é\%én l?’hte%(?al%ﬁes%ué:'r‘?d'ot%e bri dgi ng
switch 130,bah@wbelnetAsPRESEr tH§ 9§ tewaych530aandhehe gealeredeparty. 5 The
bri dgi ng swifightFghemsesat b8 rkeapehaahanteelss ngeisRgd dvihe thiargact i on
processi ng unit 2% fromthe bridging switch 130 and the bearer channel
coming out bFPEhéPransaction processing unit 525 going to the bridging
switt ch 130. 10 Ire stept8@8y &S50epeaserfsEl) Imedsdae ifaniotdrsys tted over

the CCS net ; wopecLf heal bri dgi it 130 . transmts a REL
nmessage to ¥§é55§§§m8§ Eé% gggthéb&%?%&aﬁh egggr%%%gﬁ%epﬂﬁgﬁﬁo rm 250. In
step 808, ghteddgosBanfghesr ad lr €€Sufdeovisomtrader o5¥@Floader the TCP/IP
network 570), bbaksihg,t %dbﬁﬁhﬁbeﬁ\%Qn@&i%‘ﬁ&el%?%%qh@r%ﬁs%?rh ddiy esponse,

resour ce nmanager 560 u&da es database 2~0 to indicate that e two bearer
channel s ar BPBntESafaFHRAFaPPA0IEEef 5B SOURER PaRARG/REcaEon. 20 In step 810,
reisour ce manager 560 Thbeensfgatré@dapry5@kadfllt kellehease thiate thet he recei pt

of a nmessage_lpdigatkRg e eL. Jln.resp .gat y 550 transmts a
rel ease coﬁ%?%%gg%REE? ﬁ%gsgggkggb Etgl%ﬁég%r?gégﬁéggwﬁggh 550, indicating
that the repeasecetshashpseib@snpnet specifiongEai pPaoitdcoly and ftdid ure of

resources lrcpyapspebtB8Bopl 0OCeHSl Realddint S sURA¥RI babBhend@ylt is possible

t hat when a, service re%ge?é (i.g.w thﬁ AM) is received at the bearer
channel pl atFBPHT 356 §uPREE Y BYansdc tPoliOpPEEe &SI g COR 1505, 535 s
avdl | abl e. Betwaenexhrplresoulteer eamacesr elagead 566 deSemmtmes it hat none of
the transactign -44 SUBSTI TUTE SHEET (RULE 26)

4. Resource Manager
Resource manager 560 is a key component of
25 the present invention. In a preferred embodiment, it
comprises a combination of hardware and software
implemented on a computer system using the Unix
Operating System. Although the resource manager 560 is
described in this section, its functions are more fully
30 described below in the discussion of FIGS. 6-8.
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tr 31 JU 2002 w i~~~ ~.. processing units 52L3, 535 are avail able. As
anot her exanple, the resource manager 560 determnes that no transgaqtjprim
processi ng unit 525, 53S capable of handling this particular incomng call
is avail &1 €”"5"As one option, the resource nmanager 560 carfr 'tfigl8"the
incomng call and wait for an avail able transaction processing unit. As
anot her option, the resource manager 560 can parlt the incomng call at
anot her transaction processing unit. This alternative 10 transaction

processing unit will provide bit sitions, on the SONET bus to play a
recorded message for the callét B%l’l%{aa?ﬁb’irég THOEFRrAGEFVE transaction
Eroceslsai ng unit I can plzayqet?éa;mage dfthe Jsmmyrcé)ut\aﬂd_ard;em E60i is are

usy. ease.hol d.. ’rmi%‘ e resource
manager 560‘%\#1 Im%ﬁﬁltt%{rﬁe&sseer Vi c%a:tglques é:%}n"l‘%t%tg}guéeﬂ? % %ﬁ%desi ghated units
of time, thelessmirsce hdrisyerimskrhibeangeckhatreltpiasformt RBOrequired

tragsact i on 43{iQC 6§ d¥ehdtlidn 929, réadi 1y 4o EEANSRCLHAQN BE PEEFERNY UNi t T hat
can process the 20 call. required transaction processing unit 560

When t he
becones avaii&B &° tHE$Eourde %l 1 osptapaset24fist eFOfhe call to it
for processigpnpleserdidlg dd accaddilwld edetalv®ssage, M@s’ ¥i Batany ot her

call. 25 2. Transaction p ssing wunit, failure It | oss| bl e that the
transaction apcrcoecsesssrfonlgnntun{'?'%’25,ag%’%o%vﬁrl' I 3?%%1‘?§s?n2%§i gaeagg) 2PKe resource
manager 560 ddtddbarnseradryiciatied thy atlvesersikibhsdcinonheracessi ng unit on

t hepsanme virtual bear ol : . SUp
eng(c))di ment -45 SUBSTI ?&%OISH%%U'EAE% %%éﬁqﬁﬁﬁngﬁﬁ#&é@%@%ghg bl ock

di agram i | | &k reRGhdPep Sipgtetont bl CaMdi Heke . thhi Cierbedi heater! | ustrat es
(1) how a vidhatlebgsreif eharmed erat f191¢h Coan Vet Aop epkhansone TEONET
cross-connectllbse[log cont.roll ersth and éz%] 5. how tV\Q or nore distribution
networks carf 5% B HER 1Bt Hers FAC he F of i bFPFERgE. (R84 09°LEE 912 and
MCl | ocal netuwtorfiedd 4 hor owi ea b riveaw eatclorsneéd KX 2AcSONEFOnetrapr K 970
(i,e., adi | but | rqﬂ@% ' apdwi dt h

pi ;])gs 920, élﬂ{zégﬁadrggb é%%@t%%?fﬁhese g%%?&gﬁghgﬁggggeggw
respect i vel yiengun igles dd o nitne guDVEd 38R 1031 ¢henoaD . sivees dbvigl y) ADMs 930,

931 and 932 garasgniasi i & OSSa £ORNGed il & 0bbih Phd e Seo PERYI bRATaccess
to SONET network 970. 1S An SS7 gat ewa %3(9 |€ illustrated, providing the
LI i P b

protocol corfERE GIPHRAftiUh FREE ¥ ekn@i Pe8Red bet ween SS7
net wor k 960 wrdivel qdtatd sen 2N | £ ¢ edwedt Vb Db O0andngh Deh NOF echaseur ce

h f i ) h I
TR0 > (ot ANEN SAITIANS Lo 0 ep ol 8 viKLUgLoREREE" chamne

and SONET netammager 978Q determines the outgoing bearer channel
status by determining which bearer channels coming out
of the SONET cross-connecting controller 510 are
available and which of these bearer channels are in
25 use.

The resource manager 560 maintains the
present status and the potential status of each
transaction processing unit 525, 535. For example, the
resource manager 560 has knowledge of which transactidn

30 processing units are busy, and which are available. It
can also have knowledge of how long a given transaction
processing unit 525, 535 has been in use.

In addition, the resource manager maintains

knowledge of which transaction processing units 525,

-32-
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Al t hough an SS7 network 960 and correspondi ng SS?Iusing networ k el epents
940, 942, 946 and 948 are illustrated, any CCS networlc and correspdndilthgil
el ements 25 can be used as recogni zed by those skilled in the art.
Simlarly, although SONET networks 970, 980 are illustrated, any

di stribution network can be used, as recogni zed by those skilled in the
art. Ring interface 942 connects the OC-24 SONET 30 network 970 to the nuch
hi gher rate OC-192 SONET network (i.e., another distribution network). Ring
interface 942535t sehf proeepsi sesad 1t icomitigviigiten tha viipltesar HeERMr and
correspondi ng roce Il as, a SONET.interfaces (not shown). Ring
i nterface -46C%%%?T%$%E§QEE\$IQULE%?§) BXaPpYey | ERS) F620 AU 2007 i'l)
1 ~U-Hy/ UUl 7. naBA@eacbépt delyprag nefs sdtiahc dmangaicttion process ingbound pat h
(i.e., from SQNET N r 7 a 1 4S e gxkﬁs i-q san out bound
path (i.e., ontQI§C§%$9né?%o%%ngggoﬁ%%%f%;ﬁeapﬁbgﬁ%_ patﬁ%ﬂg'processor\MIl
pl ac® 5 byt esTBisdapglifesm ¥ oeNErdendr WaedheirnBeiid@ingadilt h t he SONET

network 970) eBLQi2eEDMHRES a1F@rddes sQwghound PabdammA N agesdy Wl place
t he sane bytﬁﬁ of . dgta fro the.'rDNI% %_ont a SONET interface
i nterfacing wEA SPRETF Re 98¢ R E’ i ce TR TS [HTmde

signaling funcreosdasied ltar did fishentnentiers dapamii Ngaondadny itied above)

i n determ ninggt BQKI o%Qt:i.on%sofwitth]eé}{)ﬁeqs C%f Qatt%eor}et%%&%gilgn%%evpr ks

970) 980, and is therefore connected with net wor K _
i nt el aces 94B864naPHAdNGat Ny figfArAadiian HY AGTESSIMBRY iimf e f ace

942, providi ngraggessni adabawal i HPuhiomaeinmrk1d.n afdidd on,
each of ring interfaces 942-948 can provi de access to nore than one ot her
di stribution ABEGRGF SPEQQSfﬁﬁ9%(ﬁ%ﬁ4ifqmﬁ9Q§mh9ﬂ£HQQiQQnWiQQ#WﬁnU?unction
on nmul tiple daatbpbuhitor ret werdes,f iwd byachendanybag s icgndridig dessages. I n
this latter c A i rfa - e nmore _appraopriately called
“hub interf agégi.tlipp’g% pch&%)gﬁj&%ﬁén%ﬂ%rg \Félﬁng‘@sgogﬁbegﬁor?etrﬁ of the
preskent inveneven havéhgedyadea@tissd raseessing sindil $2% 3G under st ood
that they have been presented by way of exanple only, and not limtation.
Thus, the breadth and scope of the present invention should not be limted
by any of the above-described eXenplt&SP™Af §88SF TUTE SHEET (RULE 26) r r
31 ,y~~ ~~..., When a service request comes into the

platform over the CCS line 235, gateway 550 informs the
20 resource manager 560 of the service request by sending
it a message. The resource manager 560 determines from
this message on which bearer channel data is coming.
It then assigns the data to an available transaction
processing unit 525, 535 capable of processing the
25 call.

In determining to which transaction
processing unit 525, 535 to direct an incoming call,
the resource manager 560 performs load balancing (also
called load sharing). For example, based on a

30 predetermined or real time calculation, the resource
manager 560 can distribute the incoming call to the
transaction processing units 525, 535 such that the
transaction processing units 525, 535 have equivalent

processor usage, i.e., for processing efficiency.
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\
Yt/ 731331 1~-1 1 t.1/VII%W:~/J enbodi nents, but shoul d be defined3dnuyL2m2
in accordance with the following clains and their equivalents. -48
SUBSTI TUTE SHEET (RULE 26) r r, 31 J UL 2002 What is clained_is: 1. A
t el econmuni cati ons system having: a ring distribution network; a cross
connecting controller for connecting one or nore call bearer channels to
the ring distribution network, wherein the cross connecting controller
assi gns each bearer channel to a specific channel on the ring distribution
network; at |east one calInpaopeeferrednesbodiimentt hehei mgseustae buti on

network having one or, nDLeettansaghhons PLRCER iﬂg gragg;gggﬁga% l%%OLHhCee

manager connected to the cross connecting controfl . _
processor, wher EPFe$RREr £33d ! ce nBRaleFrRRERFFESNSPHAGEISHE NignfeitatSiZdh of a

service requestsgal | BRet PPeOBRLOLOHR Ragabk Reakfre@NaRNQl FurdaliRiridres an
appropr.iate transactjon géoce55|gg unit to eroceﬁi the serv request_cal
n’ § &

ice
and i nforms t he®t PAAREEL PFOBREEPng BRFt VEE1BPAEedS the LEARTET Sfuest
call on the speehéiavahaahté pnothssihggpdivetr ubeti on aetpreide assiigned to

t hat bearer chanpel.. 2. .T el.ec i ions syst of._clai.m 1, further
conprising: a g%?§ﬁ3§ Eﬁap??écéﬁv§§g§?S§§FFnSEF forﬁgliéﬁﬁéiﬁﬁﬁi i gnal i ng
network for theptatésbengepowhannekd gad benwscesteheaeidnf domtdxamplg o a

format conpat i bbg Wt gt N€11 8EQUECErBRRAGAT byS thENBpkSLEGHYY Lakyj ons
system of claim?2, wherein the cross connecting con roFIer I s "an add-drop
mul ti pllexer andSWRBPEFAPENEDRRT ARdVLENRAULFBR SRECAERK PEOCL IS IRY difA &5 on

mul ti pl exed netwesk. 545. Thanbehegowaniabaki QBS thyshambelr Jmigarsiaderein
the call processor inc¢clud ing.interface _connected between the ring

i stribut}on nelaBPRoSA I RECBRESOFOmERE LFARSSCEIOR BFoCasam (s, - 49
~ 1 JUL 2002 5.57he B@becommtuhirdt vemsabyst ém shechaituré, ofherred n t he
esour ce manageg.pp; BLakis,asteCeldohraqsta! Uheok aach tapsaction
processing unit In the call processor and a type of “¢afl request each
transaddti on propesseagingi unéhh pPdce83d5.6. The tel ecommuni cations system
of claimb5, wherein said resource nanager receives an outbound service

request fromone of the transaction processin& unit and assigns an
avai | abl e bearer channel for EranSHFEPHRE FREtEon the outbound service

request. In some cases, the transaction processing
units 525, 535 will need to make an outgoing call from
20 the virtual bearer channel platform 250. TFor the
example of a 1-800-COLLECT call, tﬂe transaction
processing unit 525 receiving the call will first
record information from the caller, e.g., the caller's
name.and the called party telephone number. Next, the
25 transaction processing unit 525 will need to call the
called party in order to verify acceptance of the call
and complete the connection between the caller and the
called party.
This leg of the call (to the called party) 1is
30 a call directed out of the virtual bearer channel
platform 250. When the transaction processing unit 525
desires to make an outbound call, it informs the
resource manager 560. The resource manager 560, in

turn, selects an available bearer channel for the
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7. The tel ecommuni cations system of claim6, wher k n said resource manager
gqueues a service request in response to a transactiion processing u i1t Jmef[]ﬁ’ﬂ
unavail abl e to process. 8. The tel ecommuni cations system of claim 3,
wherein the resource manager determ nes the appropriate transaction
processing unit to process the service request call in response to
availability of the one or nore transaction processing units. 9. The

t el econmuni cati ons system of claim 3, wherein the resource manager

det er mi nes t heoapgrdpa dteg toversddre drigly dresbiindthumpipe 215 ocebs t he
service reques Il b oF gﬁ;@ t:0,.C N t 0
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WV] ] ca] ca] ca] cglehgalda] cal cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca]
ca] ca] cal] ca] ca] ca] CM

5553: M'<<7<9<><L.<ABB 19 YIHI SRATNNNNIGE 0] &0 214§ cade@lfea] ca] ca] ca] ca

W] ca] ca] ca] calinealatialaalicia e afc i calde £ atesdeeg 6€] cajeand cal caj caj caj ca
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hh7h<hHnhMhXhi i i Brefdnaignhawnostd td taupiziu Aauds 4 1gal gakeal cal calc
aV]c aUlc a]ca]ca]callcalcalcalcalcalcalc aUc
15 available transaction processing unit. The resource
manager 560 can also park the call at an alternative
transaction processing unit, which plays prerecorded
messages indicating a delay to the caller. If the call
is parked, it is also placed in a queue until the next
20 appropriate transaction processing unit becomes
available.
If it is determined that the platform cannot
support the call, the resource manager 560 can send a
release message (e.g., REL) to the bridging switch 130,

25 requiring the bridging switch 130 to release the call.
The bridging switch 130 will send back a message
acknowledging the release. |

The platform is made self-healing by making
use of the knowledge about failed transaction

30 processing units. In response to such knowledge, the

resource manager 560 will update its database.
If a trdnsaction processing unit becomes
inactive during processing of a call, it will notify

the resource manager 560. In turn, the resource
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over t igh ban w1dth pipe 215 are lost, the resource

manager 560 will update its status accordingly. For

example, the resource manager 560 will update its

database to indicate the condition. The functions of

the resource manager are more fully described below.

F. Establishing an incoming bearer channel
with a transaction processing unit
FIG. 6 is a flow chart illustrating how the
call is connected from the bridging switch 130 to a
15 transaction processing unit 525 on the virtual bearer
channel platform 250.
In step 602, bridging switch 130 examines the
IAM transmitted from the switch 120 and determines that
the connection must be made to the virtual bearer
20 channel platform 250. The bridging switch 130 locates
an available bearer channel going to the virtual bearer
channel platform 250. This is an available bearer
channel along the high bandwidth pipe 215.
Concurrently or thereafter in step 604,
25 bridging switch 130 also assembles its own IAM for
transmission to the virtual bearer channel platform
250. This IAM includes the designation of the selected
bearer channel (i.e., the CIC), the destination point
code of the virtual bearer channel platform 250, and
30 other important routing information. The IAM is
transmitted over the signaling netwo;k 220 along with
the other signalind information. For example, the IAM
{(more correctly the CCS message containing the ISUP
IAM) will include the selected bearer channel (i.e.,
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the CIC), an OPC field set to the ppint code of the
bridging switch 130, and a DPC field set to the point
code of the virtual bearer channel platform 250. The
CCS signaling message is transmitted to STP pair 230
over signaling trunks 235. From the STP pair 230, the
CCS message is transmitted to the virtual bearer
channel platform 250,

In step 606, gateway 550 receives the CCS
message (the IAM) from STP pair 230. Gateway 550 is a
protocol converter. It converts thé CCS message from
the particular CCS protocol to, for example, a TCP/IP
protocol. The TCP/IP message is transmitted over
TCP/IP network 570, which can be an ethernet
network, to resource manager 560.

In step 608, the resource manager 560
extracts the CIC from the TCP/IP message. The resource
manager 560 then translates the CIC, using an internal
or external database 240, to determine where the data
is located on the SONET bus. Specifically, the
resource manager 560 determines the cell identifier 406
(the second byte) and the position of the bearer
channel within the cell, which is one of the 24
channels of that cell.

In step 610, the resource manager 560 uses
the called party number extracted from the IAM to
determine which transaction processing unit 525 (or
535) is to receive the call. This called party number
is the number returned by database 125, which
represents a translated version of the number 1-800-
COLLECT. Again, the resource manager can perform a
look-up in database 240 to determine the correct
transaction proceésing unit 525.

In allocating this received service request
to an apﬁropriate transaction processing unit 525, 535,
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load balancing in determining which transaction

LR W WS P Y AV N

processing unit 525, 535 is to process a call. This is

done so that the transaction processing units 525, 535

are not unduly loaded, for more efficient utilization
15 of these resources.

In accomplishing load balancing, resource
managexr 560 keeps track of the ’‘present load' on each
transaction processing unit. The present load can be
measured as a function of several variables. One

20 variable is the fraction of the processing power that
is available. Another variable is the number of
service requests allocated to the transaction
processing unit 525, 535. A third variable is the
nature of the service requests allocated to the

25 transaction processing unit.

In step 612, the resource manager 560 then
transmits a call offered signal to the appropriate
transaction processing unit 525. As noted, each bearer
channel coming into the wvirtual bearer channel platform

30 250 at SONET cross-connecting controller 510 comes in
over a bearer channel. The resource manager 560 has
knowledge of the.availability of all of the bearer
channels coming into and going out of the bearer
channel platform 250 by accessing an external or
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5 Therefore, based on the bearer channel of the
received call, the resource manager 560 designates in
the call offered signal which bit positions (or SONET
circuit) the transaction processing unit 525 will use
to access incoming data. Here, the transaction

10 processing unit 525 is one that is available and is
capable of processing a 1-800-COLLECT call.

In step 614, the transaction processing unit
525 establishes a connection with the designated SONET
circuit via the call processor 520A. Determining the

15 call to be a 1-800-COLLECT call, the transaction
processing unit 525 then plays one or more scripted
messages f{or prompts) asking for information from the
caller.

The scripted messége is followed by actuation

20 of the transaction processing unit 525 and the call
processor 520A to receive information from the caller
that is either spoken or keyved into the telephone
terminal 110, followed by recording of the information
by the transaction processing unit 525. For example,

25 the caller can be asked for the caller's name, which is
recorded by the transaction processing unit 525 when
spoken by the caller. After this, the caller is asked
to key in the number being called, which is recorded by
the transaction processing unit 525 as a series of dual

30 tone multi-frequency (DTMF) signals. The communication
established between the caller at telephone terminal
110 and the transaction processing unit 525 is over a
bidirectional line.
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Accordingly, in step 706 resource manager 560 sends a
make call message to the gateway 550. This message is
20 transmitted over TCP/IP network 570.
In step 708, the gateway uses the information
transmitted from the make call message to generate a
corresponding CCS message. Specifically, the gateway
550 generates an IAM, including the called party number
25 (the number being called by the caller) and the
available bearer channel. An IAM message is
transmitted to the bridging switch 130, including the
available bearer channel (i.e., CIC), an OPC set to the
point code of the virtual bearer channel platform 250,
30 and a DPC set to the point code of the bridging switch
130.
In step 710, the bridging switch 130
transmits the message to the called party. As
recognized by those of ordinary skill, the called party
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5 party. For example, the call is transmitted to one or
more switches, one of which may have a connection to
the LEC switch of the called party. The LEC switch,
operating within the called party's LATA, transmits the
call to the called party.

10 In step 712, address complete (ACM) and
answer (ANM) messages are sent back to the gateway 550
from the network. For instance, aftgr the IAM is
received at the LEC switch, an ACM is transmitted back
to the gateway 550 over the CCS network 220.

15 Subsequently, when the called party answers the
telephone (goes off-hook), an ANM message (an ISUP
message) is transmitted back to the gateway 550 over
the CCS network 220.

In step 714, after the gateway 550 receives

20 the ANM message, it sends a connected message over the
TCP/IP network 570 to the resource manager 560. (This
informs the resource manager 560 that a connection has
been established over an outgoing bearer channel to the
called party.)

25 In step 716, the resource manager 560
translates the bearer channel, using the database 240,
to determine where outgoing messages should be placed
on the SONET bus. Specifically, the resource manager
560 determines the cell identifier 406 and the position

30 of the bearer channel within the cell. In addition,
the resource manager 560 informs the transaction
processing unit 525 the position on the SONET bus to
which the outgoing leg of the call corresponds. The

resource manager updates the status.
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transaction processing unit 525.
15 For example, the transaction processing unit
525 plays a prerecorded message informing the caller
"You have a collect call from", followed by the

recorded voice of the caller speaking his own voice,

such as "Timothy." The caller is then given the
20 opportunity to accept or decline the call by keying in
a digit indicating "Yes" or "No." The transaction

processing unit 525 will accept the called party's
response to determine whether or not to provide a
connection between the callers. The communication

25 established between the transaction processing unit 525
and the called party is over a bidirectional line.

If the call is not accepted, the transaction
processing unit 525 can also inform the caller of the
called party's refusal to accept the call. 1In this

30 scenario, the call is released. The transaction
processing unit 525 will notify the resource manager
560 of the need to release the call. It will also
transmit a message to the gateway 550 that release is
required. Gateway 550 will send the bridging switch
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30 sends out the bridging FAR message to the bridging
switch 130.
In step 804, the bridging switch 130 receives
the bridging FAR message, identifying the incoming and
the outgoing legs of the call. In response, the
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10 In step 806, a release (REL) message is
transmitted over the CCS network 220. Specifically,
the bridging switch 130 transmits a REL message to the
gateway 550 of the virtual bearer channel platform 250,

In step 808, gateway 550 informs resource

15 manager 560 (over the TCP/IP network 570) that the two
bearer channels have been released. In response,
resource manager 560 updates database 240 to indicate
that the two bearer channels are once again'available
for other communication. '

20 In step 810, resource manager 560 informs
gateway 550 of the release (i.e., the receipt of a
message indicating the release). In response, gateway
550 transmits a release complete (RLC) message back to
the bridging switch 550, indicating that the release

25 has been completed.

I. Unavailability or failure of resources
1. Transaction processing units
unavailable
30 It is possible that when a service request
(i.e., the IAM) is received at the bearer channel
platform 250, no required transaction processing unit
525, 535 is available. As one example, the resource

manager 560 determines that none of the transaction
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10 transaction processing unit will provide bit positions

on the SONET bus to play a recorded message for the
caller. For example, the alternative transaction
processing unit can play the message "We're sorry, but
all circuits are busy. Please hold." or instead a

15 musically greeting. The resource manager 560 will put

the service request on a gqueuve. In predesignated units
of time, the resource manager 560 will check the status
of the required transaction processing unit 525, i.e.,
the transaction processing unit that can process the

20 call. When the required transaction processing unit

560 becomes available, the resource manager 560 will
transfer the call to it for processing by sending it a

call offered message, as with any o;her call.

25 2. Transaction processing unit failure
It is possible that the transaction
processing unit 525, 535 will fail. In this case, the
resource manager 560 will move the call to another
transaction processing unit on the same virtual bearer
30 channel platform 250,

J. A'supplemental embodiment
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y$109R& () -* Suppiemgnty embadpmentg' ( Yhis' gmbadiment 1llustrates

& ()-10G GLOG | howdd 06 e ui$18&@re& thafineY$HAYr r&ri) can WAV () -*

y$10% . than one SONET cross-connecting controllers, and (2)

5 how two or more distribution networks can be joined
together in the form of rings.

LEC 910, LEC 912 and MCI local network 914
provide communications to OC-24 SONET network 970
(i.e., a distribution network) by bearer channels

10 on high bandwidth pipes 920, 922 and 924, respectively.
These bearer channels are respectively multiplexed onto
ADMs 930,931 and 932. Accordingly, ADMs 930, 931 and
932 serve as SONET cross-connecting controllers,
providing access to SONET network 970.

15 An S87 gateway 940 is illustrated, providing
the protocol conversion function for signaling messages
directed between SS7 network 960 and a platform TCP/IP
network 950. One or more resource managers (not shown)
can manage the resources of a virtual bearer channel

20 platform defined by SS7 gateway 940, ADMs 930-933,
TCP/IP network 950 and SONET network 970.

Although an SS7 network 960 and corresponding
8S87-using network elements 940, 942, 946 and 948 are
illustrated, any CCS network and corresponding elements

25 can be used as recognized by those skilled in the art.
gimilarly, although SONET networks 970, 980 are
illustrated, any distribution network can be used, as
recognized by those skilled in the art.

Ring interface 942 connects the 0C-24 SONET

30 network 970 to the much higher rate OC-15%2 SONET
network (i.e., another distribution network). Ring
interface 942, itself, comprises a time division
multiplexer (TDM) and corresponding a processor, as
well as a SONET interfaces (not shown). Ring interface

-46-

SUBSTITUTE SHEET (RULE 26)



& & ()-* “y$10%$>& ()-* "y$10%%& ()-*X xyz{|[NA41010 ' 10 ' 10 ' L<10%
e P Bl WSS @ ot 5 e P
%'s& ()-*{tha|[: UWH&E ()-. = %e& () - . %0&-() -

" {0%1 & ()'!“”21“027( & ()-° 'Frl0% & ()-a+.$ ) D |[:NA41010 éf%%%%{%’%?g
810% & ()- @10%WL")& ()-. " @109B7#3& ()-. @L0%& ()-. @10%/" & ()-.D
FHI JK

942 accepts bytes of data coming into it on an inbound
path (i.e., from SONET network 970) and transmits these
bytes in an outbound path (i.e., onto SONET network
980). For the inbound path, a procegsor will place

5 bytes of data from a SONET interface (interfacing with
the SONET network 570) onto a TDM bus. For the
outbound path, a processor will place the same bytes of
data from the TDM bus onto a SONET interface
interfacing with SONET network 980. Ring interface 942

1) performs signaling functions similar to the inventive
gateway (as described above) in determining the
locations of the bytes of data on the SONET networks
970, 980, and is therefore connected with 8S7 network
960.

15 Ring interfaces 946 and 948 can perform a
similar function as ring interface 942, providing
access to additional distribution networks. In
addition, each of ring inte;faces 8942-948 can provide
access to more than one other distribution networks by

20 performing the same path-in, path-out function on
multiple distribution networks, with accompanying
signaling messages. In this latter case, ring
interfaces 942-948 are more appropriately called "hub

interfaces."
25
IV. Conclusion
While various embodiments of the present
invention have been described above, it should be
30 understood that they have been presented by way of

example only, and not limitation. Thus, the breadth
and scope of the present invention should not be
limited by any of the above-described exemplary
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and informs the transaction processing unit to process the
gservice request call on the specific channel on the ring

distribution network assigned to that bearer channel.

2. The telecommunications gystem of claim 1, further
comprising:

a gateway that receives signaling information from a
signaling network for the call bearer channels and converts the

information into a format compatible with the resource manager.

3. The telecommunications system of claim 2, wherein the cross
connecting controller is an add-drop multiplexer and wherein the

ring distribution network is a time division multiplexed network.

4. The telecommunications system of claim 3, wherein the call
processor includes a ring interface connected between the ring
distribution network and the one or more transaction processing

units.
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5. The telecommunications system of c¢laim 4, wherein the
resource manager maintains a record of a status of each
transaction processing unit in the call processor and a type of
call request each transaction processing unit can process.

6. The telecommunications system of claim 5, wherein said
resource manager receives an outbound service request from one of
the transaction processing unit and assigns an available bearer

channel for transmitting thereon the outbound service request.

7. The telecommunications system of claim 6, wherein said
resource manager gueues a service request in response to a
transaction processing unit being unavailable to process.

8. The telecommunications system of <claim 3, wherein the
resource manager determines the appropriate transaction
processing unit to process the service request call in response
to availability of the one or more transaction processing units.

9, The telecommunications system of c¢laim 3, wherein the
resource manager determines the appropriate transaction
processing unit to process the service request call in response
to capabilities of the one or more transaction processing units.
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