;e3e8Z BWV6T WO 99/ 35803 rc~~i us~9i oggr BLE GATEWAY FCR A
VI RTUAL HEARER CHANNEL PLATFORM BACKGRQJMU\W l ENTION ' S Fi ?IUdJlmfZUUZ
- the Invention The present invention rela ™y to the field of

t el ecomuni cations, and nore specifically to"&'%ystem and net hod for

processi ng ser Wa¥/38¢uests. 10 Rel at ed Voi ce or audi o pl at f oPFE/YSRP/EQ25
known as voi ceor audi 0 response units) arM’

iin
provi deservi ces using automated call pro ! nl yl5known exanpl es

of such services include processingcoll ect cabdmz+ operator assisted calls
and sal estransactions. In a typical scenario, a caller places acall to the

platformto request a speci,ijd 1G€ - Pl P LA R M ﬁ.ﬂpes the desired
servi ce20based, for exanpleé, %é&'%mﬁéﬁ'&ﬁ'@o e call erand
i nfrormation provided by the cal 'er over a bearerchannel. The platform

directs the call to anapplication running on a transaction processing

unit. The transaction processi ERGRERO sEiantlROENL E@¥ | on25t 0 provi de

t he sersvice. An exanple of a transactionprocessing unit is a voice response
unit._Foe exanple, .a caller can di,al 1-800-COLLECTto nmake a col |l ect call

processed by th 1ﬁi9t P hheal™YEREIHON f orm a voice response unit
(transacti on30processi ng Thiet prieseassiignesh tioon heelatcas generbl 1 Peter m ni ng

the call to be - - E ' e i il L.l
scripted rressagggéf g?gtlggg'gl %%?#m%%?%%%r may @gﬁoggcé?é%gk%ggy%e
cal | er. Such i nf 6Pnait FYS t€an ange Medd Achd TalREICeS i €T elce SUBSTREUEE

Sl EEYg (RULE 26) 10 JUN 200? WD 991 358(13 PCT/ US99/ 00125 as spoken by
the caller) and_the phone nunber the caller desires to call (e. g., by
entering di gi t sSREhBEHhATtel ephone keypad). The voice response unit will
then make an 5 out goi ng c¥blide on tdiriid aifarfoims t el $al keswpasky voDeee
o pted nessagh FURIPRECSRITEE SR 5 TR Y Aleq baceo R an of ce
response unit weervidest ulyngheuwanared galhenztesaing. paCoymorlyl ayi ng
back tj3e pre-regahdfdenants odf JiGud |Rlry el i Nadi gpstlss IhE vOI O

response unit w al so ask the ca party to 1 ndicate (using t

t el ephone keypafiodtesthEpdilse) ORFIIHET tafs 39 i@ bkt epredsakrpal ly, if
the called partyrafsapttionike 13rcal lqyginaal tdeematio Mustcsor@hopLARes a
connect ed between,the _call er e .cal]e ty. . TYpi I he voice
response units rgéeltl:l;éi \?8 g%& lpr%%gnc%tr{f’n cta Illse(g{/ege)s?J oged?%%?%%f%o%%’é% F6nis. The
voi ce response units are Faeemrdldbfaunrigtehines tdoe sééetreduabervick | arge
bandwi4} h pi pes h T i émrﬂﬂh% P &

pi pe c’%)tnt ai ns t\?gﬁgg{l-'fgﬁjrr (jsﬁ_cgrrld eég' %% The %ﬁgf%gﬁeea\ﬁ% \/\gg%m’? %agglll er
and the voice ra8goAsdarmaticsy RAQErdRA |R¥| §hoetebar t PEeH| at PeaFeand t he

called party, takasnehace THeHINE OFm @I Le@ts thigsecghanpgl an The channel s
can carry voice or data.nformatjon in a dia?i tal format. Unfortunately, in

conventional pl 8PPt iHe T HS - OYei LEERH T b PRePYOF RS FBEpYRLE -uni t s,
and cannot shar @heandwirdidctibratprccessilg vante ¢esponse an application

25 to provide the service. An example of a transaction

processing unit 1s a voice response unit.

- Foe 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

30 processing unit) is assigned to the incoming call.
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.
Such information can include the caller’s name (i.e.,

SUBSTITUTE SHEET (RULE 26)



30 unit is-assigned a fixed nunber of Tls for calls comng into thef JUN 7007
platformfromthe network, and also a fixed nunber of Tls for calls gol n(g

- out over the network fromthe platform Typically, the platform.is i_gned
so that eatYP P8 response unit has an equal nunber of _ _chm/‘isg(g%?%ﬁl
2002 WO 99/ 35803 |' CT/US99/00125 Tls for inbound calls and for outbound
calls. In the above exanple, the inbound call formthe 1-800-COLLECT caller
is over a dedicated inbound T1, whereas the outbound call to the called

party is over a icate out-bound _T1. However. this. practice is
extrenely wast §P§§g8f %&i ?‘5% tcz%rlgseor rca-e[-g %%tpggpg/i ggwgaug %S to the
pl at f or m docadleredeisigesuttivopad IT| & . dlhe kot ouedifgsdapge tdedindat ed and

cannot be ugg Egﬁegﬁﬁ%‘P{? 7o dys. 10 However, the platform service
provi der may have no other option than a dedicated connection, in order to

provi de adequate cust W& VEEICOA EESEQRER duHt bavtl akh8BalRH® &N bandwi dt h
mays al so : e@dtﬁ@ihlaefc;ailqi e ithd hﬂhamﬁen ofo oelhgrchilahgbfaqrﬂp I eﬁour ces.
For exanpl e, the pl.atform m vie t.he processing.power,  but not the
required baRBﬁnedf:ﬁ)l%t ()O%ﬁrg(?cléygs%}l{elr alnssacstﬁ%bﬁliggg' rggﬁl VO the
conponent s oksphesgl amfidr Mildpavidy ceddipted messageespornsahamits, will not

be opti mal | y.uh bl pache 2Q Lnaiese Riobl esgbaisset 0 rhe RAWesi on of

signaling. I'n nodern systens, the signaling network is separated fromthe
sw t ched voF@EPRBEROMEL tSivrdl (iR i1 Lk deh® CRuhBF ef BRI Fh&eGH) 1 @%kedown
ang i nf or mapla@iypbeCeLdiihg Bick itd ysles- r@cbt@edngotibe 2% wrad us of the

trunks, indicating.the arriwval .of an incqmng call, transmtting routing
and dost | nafPaed, RRANL IS PRt irg TOMAKOLER’ SEFRPBSS P tom t he
actual voi cerigilr edists ask rihd madel ddhedmad oo théivatee (aisicy tthend
establish a r figG) hi ) TI.TUTC SHLET
(RULE 20 t%ge?’ﬂ%foé%%‘%é%%‘%ﬁ%%’us@ﬁ%%? Eg‘ésgk@ﬁm}so: THE

| NVENTI ON TRecgpéeent iFivertivon ik e ctakbed cparspearaepssd thig t ual bearer
chpnnel pl athanm ched rdielceanls € esmehow! B f 86AheaR 8O Mt ed e

transport Olhe caller and the called party.
Typically, the voice response units receive
and transmit calls over dedicated connections. The
voice response units are generally connected to a

20 select number of large bandwidth pipes, such as Tls, in
a known manner. As 1s well known, a Tl pipe contains
twenty-four channels (DSOs). The dialogue between the
caller and the voice response unit, or alternatively
between the platform and the called party, takes place

“c over one or more of these channels. The channels can
carry voice or data information in a digital format.

Unfortunately, in conventional platforms, the

Tls are dedicated to the voice response units, and
cannot share bandwidth. That is, each voice response

30 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
that each voice response unit has an equal number of

N 2-



5 voice and digital data information over a bearer channel. The pl atifponug 7002
processes a service request received froma telecomnetwrk. The platform
-includes a plurality of transaction processing units. It also 10 includes a
di stribution ngfyRidgsThe distribution network is coupled to theppipijsabidigs
of transaction proce55|ng units. The platformal so includes a
cross-connecting controller. The cross-connecting controller is coupled 15
to the distribution network and the tel ecomnetwork. It receives data
corresponding to the service request fromthe tel ecomnetwork. It also

provides the repgivedrdahBoafdt ka1disStanidEHdOonEtowid £8108¢ Ofint Rdre
transaction proceSS|n units. ge bandmﬂui %ﬁ_t e 20 dlS# hg ti.on_net work
9%

i s shared by th@&P PYﬁn XBPPOR - pltBEe SIRRY PE" sHRE] [ FPLURET
platformis concettied tie blrert &l éednaetadrinbwimd ohk, owhawvea sbeaeer
channel s identif] b r.ch el r ngLf i gn Cs).
The bearer channngE?%g §§é§| % g%p f§ﬁ€§%¥é§ i%h%§§£a8bg§?g?%t%§%nel
data i S to be t pahbpondedl.The transaction processing units can process or
transmt a service requesho, [ di Shidydad N6l wok ket PUhASy GaTEUEpAli oN
with the transaction 30 processing units via distribution network elenents.
These el ements @feCBYCHifoFESOHNTSES - ziMﬁiﬁuﬁeﬁYkﬂ%nf@ﬂéésﬁﬁeﬂotW@e

di stribution nebyakkorhhabehete rdif xd Qﬁﬁtxs&mworwg cq)ﬂrer ehlt%u%w@f‘ss
the one or nore bearer. channels to the distribu ﬁ%ﬁn etwork. -4
e

2002 W) 99/ 35RBECPEPALSISLE0 PR ISRIPYT Rt diLﬂEﬁf“lanhEa&Ilétform
has a reesource gewaget. the p&wmﬂurmrﬁﬁnxﬂcexpmmv&dehomayhﬁabéan&act|on

processi ng units, _access, t.he ri_b e cludes a
statys device f8F%§ ngpﬁfgln% atnas;g é¥£%hé%f§$ﬁ$%&€ afe% cﬁ§ﬁﬁ g “nd

t he dlstrlbut|oprnenderhdeh@ﬁswtsuamanW1s&ﬂw&m@ service request) t he
resource mnager retrieves,he dedantdday o) 188 bEk b CHARRRL dbhy fray e
CIT) froma signaling nessage received fr econ1netmor

transl ates the Bé&PerledRaffelineftfd iehFy bkt | BRe nesaBekOEl eFBRES using the

statusyglevi ce. piathermie@biirtes Whirdr xddigld | amsachiaRBrACRSS Mavai ts
w Il process the |nbound service requ%st over t.he dlstrlbathﬁn nef wor k

el ements. 15 FoFP&nPEREESEHA%&QNTe rdtud®y Hie TeIBLFe HQ&éFtPESponds
to a request froa1pmece%sthedmamuanﬁmqnlrnkmessr@gunnttalllmheesponse t he
resource nmanage eqrer Ghanmel, fo, 1 o] f out bound
service requesteoﬁﬁ%h%giﬁegguﬁgg nager traés%é?ﬁ§€%§§PdgﬁglFBE%F t he
avai | abl e bear erespamse wildsa siigdalnofy e sergimalby Uhélﬂépdoon1netmork
to a cgled party. Once a lﬁ%%e@dmléﬁ Férgtagdebhahet Beotaldied RATtY is

connected (fromthe tel ecomnetwork), the resource 25 nmanager transl ates
t he bearer chanﬁégmﬁé%ﬁqmEHLleHQQﬁTrﬁX%EﬁQSC|rEﬁPtsaﬁBaﬁﬁ§Hr@@@¥qqha

transaction prOQ%S@éﬁAﬂHUédtﬁkdﬁ(Eﬁésst@c@@&b@@ﬂdesﬁé!w©riequeSt usi ng
this distributian netmork I n a g%enbo inent the platformhas a 30

gateway. The gate @R %PQaﬁﬁwﬁﬁ £ oTdf L cBRTEPr e "o aDbvi de
all signaling fumfrars ifar gﬂncqﬁsﬁﬁ@rn1THhe patkudysr eoeiites isiggndid ng

Tessaggs f1OM ¢ B Ll oM el YLl 200 2k 80 LEAGSDLLS 1340A Ik TRSSA0SS Lo

the telécom netwo
incoming call transmlttlng routing and destination

signals, etc. Signaling is handled separately from the
actual voice circuits to minimize the load on the voice
circuits and establish a more efficient network

30 architecture.
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" SUBSTI TUTr SHEET (RULE 26) 10 JUN 2002 WU 99/ 358U3 PCT/ US99/ UUIZS 0
interface between the virtual bearer channel platformand the tele (9n4UN 10

- net wor k. Fo\t;,oa”]s_,gg)?al ing message received fromthe tel ecom neﬁ@ﬁb@%}lﬁ%
gateway converts i{ to an internal 5 nessage, in an internal protocol used

by the platform For exanple, the received signaling nessage can be a
common channel signaling (CCS) nessage, which is converted by the gateway
to a TCP/IP nessage. Simlarly) for a nmessage in the internal protocol 10

received fromthe platform (SRAeHY | Yk heNERPYBRKE MBnager), the gateway
converts it to a signaling ssage rans sron over a CCS network.

Here, a platform TCP/ | PPReRE8§B Fs IBYRPELCEY 1t H T 9k, 15 FEATURES
ANEi) AEi)VAI\l'I'AGi:&J'hﬁlDﬁéﬁeﬁirtﬁﬁenbéalﬁew eVates 1a ﬁmammh rrgf megiiﬁaﬁélf ﬁat ure
and advant ages,. The nsact i o [ nit.s are_ bandwi dth_on the

di stributi o%)enae %rﬁflga’ﬁ?ghéggpgggg‘ gggh%r%élgn!t?uls %‘e V\tf‘exéann?%%rrzooﬂansacti on
progessi ng whice Bdadseithd danmednfommad imat akel catleeBrehere is no need
to waste beahg{nchannel s on the trunks used for processing the service
request. Accordingly, the invention allows the 25 bandw dth avail abl e
between the bearer chafiel PABERBER BREQCESE S o RRIVIRE prededsting units to

be optimal | yrekdlv@@derbRr at BE188BR heasik. ! Mhd NSRS HPNL REPGQESI NY
units are not ecesgarllx constrai ned b¥ t he nunber of channel s_avail abl e
to receive o REMPUAFYE. ©30 FRABSEFLASRCPFEF S OTEE HHF Emi t5F cdh®Be made to
optiDrmal | y priovebsdesrai déstedbestion fle¢wsemkar atThen difs ttdibwst Dowl | ng net wor k
and t he bear neLs .i great .. J 11 .zl hg. the processing
pover of tne Ty - coBpLbadtait eI e R AN 3ol 00125
Because the precessangsunntbnt el | i gent device, the pl atformresources,
especi al |y the bearer @Hé”ﬁ?%éko% a4sed ifRn& dad %‘%ﬂ&éé’-é&?ﬂegé%ﬁﬁy

e
ordinary voice response platform The present Invention independe
controller. The cross-connecting controller is coupled

15 to the distribution network and the telecom network.
It receives data corresponding to the service request
from the telecom network. It also provides the
received data on the distribution network to one of the
transaction processing units. The bandwidth on the

20 distribution network is shared by the transaction
processing units. More specifically, the platform is
connected to the telecom network with one or more
bearer channels identified by bearer channel circuit
identification codes (CICs). The bearer channel CICs

- specify a physical circuit where a bearer channel data
is to be transported.

The transaction processing units can process
or transmit a service request. The distribution
network provides communication with the transaction

30 processing units via distribution network elements.
These elements are byte positions of a signal
transmitted over the distribution network. Therefore,
the cross-connecting controller couples the one or more
bearer channels to the distribution network.

. -4-



S handl es the assignnent and nmai ntenance of the bearer channels ush géMQﬁm

resource nmanager and the gateway to provision tine slots in the unigu‘J

. distribution network. 10 BRI EF DESCRI PTION OF THE FI GURES .) The present
invention will be described with reference to the acconpanyi ng %i

wherein: FI G WO P¥3580%| ock diagramillustrating a typical conne F?};fsgf?/omzs

bet ween a tel econmuni cati ons network 15 and a voice or audio platform FIG

2 is a block diagramillustrating the tel econmuni cati ons network used to

enpl oy the present invention; FIG 3 is a flowchart illustrating how the

20 call ist itted f Welell | - Fl Gs.. 4A, 4B
and 4C are di agrams 111 udhr & Fie b e AR, SHhe Bdatorh o 1)
SONET format enpboyedei maaagerdan Rhen Téseunhotlimaryer oforheopseomt t2&
nvention; FI G 8.8 bhogk IAMAM | d4isl ralias LbRe Val Lk pheater

nventi on. G IS a 0 |

channel platformof the i Nt1 0 ( w chart 1 llTustrating how
the call is conptePsl# FCATENE U5 dgfi hgl RO ¥ERS td LBBUS r ARA¥AERI 6@Tprocessi ng

unit an the vipbuakaBedne LChanals Bbatborm cid Gearér aBHakBedlse ahloow
charts illustrating how,the call is connected froma transacti on processing
unit to a call EHep%ﬂﬁF.ﬂ_ f@%éﬁ%ﬁ‘(ﬂ%‘sﬁkﬁﬁefcmE 26) 1 0 JUN 2002 5 10
15 20 30 WD 991 35803 PCTIFd®O A0 UiikSokthdh s8rvica féguesbar thel nesloiaideng how

the caller is connected to.the cal,l ed. par a he virtual bearer, channel
platformis rel88888%F FERTHTE Ton %t}g pEYQy 8¢ LRE Nebbdd Dedihen

(i.e., the CIT) from a signaling message received from

10 the telecom network. It translates the bearer channel

, into distribution network elements using the status
device. It then determines which of the transaction
processing units will process the inbound service
request over the distribution network elements.

15 For an outbound service request, the resource
manager responds to a request from one of the
transaction processing units. In response, the
resource manager assigns a bearer channel for
transmission of the outbound service request. The

20 resource manager transmits the identity of the
available bearer channel via a signaling message over
the telecom network to a called party. Once
acknowledgment is received that the called party is

3 connected (from the telecom network), the resource

25 manager translates the bearer channel to a distribution
network circuit and instructs the transaction
processing unit to process the outbound service request
using this distribution network.

. In a preferred embodiment, the platform has a

30 gateway. The gateway is a programmable protocol
converter used to provide all signaling functions for
the platform. The gateway receives signaling messages
from the telecom network, and also transmits signaling

messages to the telecom network. The gateway is the

-5-
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FIG 9 is a block diagramillustrating an enbodi nent with nore thaf O:l]ﬁ 00
SONET cross-connecting controllers and two or nore distribution ne &J g

. joined together in the formof rings. In the figures, |ike reference
nunbers gen ndi cate identical, functionally simlar) ap

structurall ;w(jnglg/ﬁ?dgr el ements. The fi gure in which an el ement #@%tgw%odésears
is indicated by the leftnost digits) in the reference nunber. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Tabl e of Contentsl. AnExanple

Envi ronnent . . . .. . 101 T. ADedi cated Channel Connection
1nterfaéeAb£%b%@W“FHH‘*ﬁféﬂhﬂ“ﬁéﬁ¥é& channel platform -
1lB TeI ephone termnal _. . 2C .LEC sw tch .

and the telecomiggtwgﬁk{ch )

... 13E . Brldglng SW Fbgha signaling message received fré&FEﬁ%lce or
audio platfo 0Cessors

P2 OBhscom peeioiniyn v SARY LTS T6 8! An' aarng)
bandwi dt h pi pessage, in. an mternal protocktH usesi gmal thg péawdom.

: hlel, - Th 410
17A Di sadvant géegxggﬂgt he g %lca anng}%:onneg(:tnll%sﬁs?g(.a can be &
common chappedn SW&M|@CS) message, which is = . | . 18

'8 10 JUNoRQOZ:WY B3t &G P £ ssion of the call
to the bridgi ggl% aigyl %9/2% 25 BaE)t svdB{J(&:‘t%9 HCEPLE nd8 5858 .

19D. SONET S for a message 1n the 1nterna1 EEEt?ﬁ91V|rtua

bealroer Channebcaha"einIfli‘bm the .platfzc&ln (arsdd i hidd DIy Neheo ke sa@dce

SONETI nt er f aces 292. SONET.cross-connecting
control | er . anager)30§heG%:Rﬁ%Fy converts 1t to a 51gnal ng -~ 304

Resour ce Managesage. for. transmission over %&Cmﬂtuonkng Hex@urcae stat us

_3%9§tk899m;%%/%¥lﬁ%Sﬁa?nlls converted - to 38€s ﬁ%%g%bgg calls

Unaval Ity or iTure ofresources .
. .3 5F. Establishing an inconmi ng bearer channel with
at rpgnsactl on processing unit pgam .AND -ADV. 36G Est abl i shing an
out goi ng bearer channel mnthtﬁecaiie% arty . o . o
. 40H. Rel easi ng the vir (B8 BFEREE dﬁgﬁﬁél%ﬁeﬁ??ﬁh@?ﬁS?.BHQ?ﬁqaﬂﬁIity or
failure of r daporcest featurddlandradwactidagss pr dﬂessi:ngnsaict:iwmavai | abl e .

{ -
46J A suppl5hentaﬁlnﬁbg€lts‘g%%rnggﬁﬁwadéﬁl£H09§éségg %@é& %Lsfgﬁ 48 -9

SUBSTITUTE SHEETOFNUL@@Hﬂh acts as a shared bus between the
20 transaction processing units. Because the connection

is not dedicated, there is no need to waste bearer
channels on the trunks used for processing the service
request.
i Accordingly, the invention allows the
25 bandwidth available between the bearer channel network
and the transaction processing units to be optimally
utilized. For the same reasons, the transaction
processing units are not necessarily constrained by the
number of channels available to receive or send data.
30 The transaction processing units can be made to
optimally process service requests.
The separation of the signaling network and
the bearer channels is of great importance in

optimizing the processing power of the platform.

-6-



1 0 JUN 2002 WD 99/358U3 PCT/ US99/ U0125 |I. An Exanpl e Environment qu
present invention is described in terns of an exanple environnent. 11D dUe1002
. exanple environnent, 5 an originating caller attenpts to nake a coll ect
call, for exanple, by dialing 1-800-COLLECT. The call is routed over a
t el ecommuni catwon®3ssei work to a voice or audio platform specifiPEIVYSPIR012S
virtual bearer channel platformwhich can process digitized voice data. The
10 platform has transaction processing units, which are for exanple voice
response units. At the platform a transaction processing unit is assigned
to the incom ng cal. The transaction processing unit get erm ning the call
to be a 1-800 BsceweerthecPLUALLGM 15 AR St biosREsA8¥ICEor thRe cal | er
and record inf gngREbem reeRuee s, eBpgdtd 2ualy ethe SWehrenf ehERhieds Caixe

include the caller's name . €e.., oken by the caller hinself) and the
:ohong number tHéeéafs“Pérre &é&:eﬁlegswte Syc}Iq\an( gn )g/an ‘Bf/g?‘eﬂ?ﬁ?/i Xlﬁlﬁlegi %s 20 into

t he tel ephone kegpadse The ttfrcams.actThen poresarstsi igvent fowi i hdependeridel yan
outgoing call (Lo LRe HAIA Dbl GrffllLlh PaLNce BEC hYl Bealflgol N
call is establi’s e&, the transaction processing um‘t: w [l plray scripted
messages for tlehagaeled Ysdmgy the SFFErcalnanggept ande throgademdy €0t he
transaction pree@ssisibrHNimean dudentd fohd henfahéeqi By ribayijbg back the
pre-recorded voice of the caller identifying hinself. In addition, the
transaction pr8&&¥&Tfy unit can ask the called party to 30 enter a digit on

t he tel ephone keypad to indicate whether or not he accepts the call. If the
cal led party accepts the c a .dgl i i cesses the
inconﬂ%g and outgoi ng |egs E DQ %pq, | bridge -10

C ~TT11C TTTTT rrT " ny Thel mrepgw200many bon 38803 PeTAEsSeyibet witte cal |

between the caldegle@iild & 0ald etbddanyidy bf i §@8g, t igetaliners toget her,
the bridging switch rel eases the cal @&ne fions \rlrufig the platform 1In
t

other words, the bridgi nd i tehs & ATHED UStZAG1IHG Goi ng | egs
of the call dinregtiedhlt canbdtriom thetyHet faorvel dbemdesdeeptions e tswmtk
terms,is provid for conveni ence onl.y. i s not intended that the

i nvenﬁon be | iaﬁ}l &d 10 iés‘}:l e%‘gc‘ﬁlpcf gheangoéoédll‘rﬁn'pnt. For 10 exanple, the
present invention can be Eied 2 dsupporackhtdirorgpesl dbisgziatd ngorihey into

the platform (QIcdnith ke 0GOSty Res EQl £8) ehBPaby! @Rl b8 d¥RfESSI NY

by the transaction processing units. In fact, after reading the follow ng
description, it:MANEYRWone 15 apparent to persons skilled in the rel evant
arts) how to inplenent ther@reseid a mileow icimart allesnaticiage oedigrant s.

The prgsent invent,i on, c { under st o descri bi f.irst t.he
f eat u?@s of a {e‘;‘dlca sed%:n%rg%ﬁle r_b%?) conne%:t?%}l?x}foﬁoéeglrg%gtlﬁlg fsé}amu?%s of
t he present ;

FIGs. 4A, 4B and 4C are diagrams illustrating
a standard SONET format and a modified SONET format
) employed in accordance with embodiments of the present
25 invention;
FIG. 5 is a block diagram illustrating the
virtnal bearer channel platform of the invention.
FIG. 6 is a flow chart illustrating how the
call is connected from a bridging switch to a
30 transaction processing unit on the virtual bearer
channel platform.
FIGs. 7A and 7B are flow charts illustrating
how the call is connected from a transaction processing
unit to a called party.

-7-
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i nvention which overcones significant di sadvantages of the dedi cated

channel. 11. A Dedicated Channel Connection 25 FIG 1 is a block dia&&ﬂ“szz

. illustrating a typical connection between a tel econmuni cati ons_net work and
a voice or QA58 atform FIG 1 includes tel ecomunicati ons'GEV§B01200

and voice or audio platform 150. 30 A Tel econmuni cati on network

Tel ecommuni cati ons network 100 conprises a tel ephone termnal 110, a LEC

switch 115, a switch 120, and a bridging switch 130. A voice or audio

pl at f orm SUBSTI TUTE S (RULIJ _2 1.0 JUN 2 99/ 35803

PCT/ US991 W0125 150 co?EEgseg ¢&l P §h8®b§¥EFé‘r%§BPi9%%{i%% Ry Fpgnsaction

processi ng uwilken6is180nfestwel [toasher aradaotd apeaprvcedsdnghenits that are

shown but naq}; [abel c achi j j [ 48 S

hannel s over Tame T1 Frtinke " TRS By Fo e o fon LI S bR S fo the

voi ce or audfenpr@Eierm 150 via a high bandwi dth pi pe 140. The high

bangwi dth pi pe 140 conptgses AWMl GUSJNE M Fitah {1 1U0kErad®dng an _

Tel econmuni cat.i op, network 100 can i ncl ude conventi onal network enpl oyi ng

si gnal i ng, sPERPEHBERFyYAEECEOTE WO OR ORI 38T CFORBERGARII00 can be

a private netowtkolkerg. antlelteoorirumora ids t 1 fikst b . newrnedkand/ or

oper ated by j e tties.su a ions). On the other hand,

the tel ecomrﬁ%%%%@i Bﬁgg%}elfg%orl% gglﬁ gloirgl g)g'; ?%%%%I c network or a

combi nation of privat elandhgufiliotnestwirikse mkerpreat hynbers

teljgcommuni caéh &Pa NeLWREK 1 EAR eANddrita JRNNSTun P YO EDI R SehYhGS, request is
processed is 20,expl ai ned bel.oqw. B. Tel ephone term nal Tel ephone term nal

p d |
110 can be PRMQENEFOHSFUEEdFhSHTLAT LEMFREF ng Ther ShSHFEL &P and
receiver, iwmk&nﬁaﬁommb@[at ifQ}Ll%ftUSsjmdfiE\/EQmiéatle By thkher )
instrument o chi pe .ca Q nctiqgning in a sinmlar manner. The
t el ephone teiﬁfﬁg S 1slgg§q§ﬁsdnbéﬁﬁm§§sﬁﬁéh?ﬁi?ﬁﬁgﬁrdevices, such as a
key tel ephone system and a private branch exchange. 30 C. LEC switch Local

exghange carrie | E N b vIok 3 W Chn L RaE one
terclm'nal 110 to “eTexcnange carrrer (o "{' pnly -12
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1 0 JUN 2002 WD 991 35803 PCT/ US99/ 00125 known as a | ong distance carrier,
such as for exanple MCl Tel ecommuni cations Corp. Tel ephone term nal 110 JUk 2007
-located in a | ocal access and transport area (LATA), which is provided 5
| ocal tel ephone services by a LEC. The LEC uses one or nore LEC swi tches
115 to route wonesssed | s locally, i.e., within the LATA. HowevemrCtigs9oorg
di stance services the LEC routes the call to a special LEC switch 115 for
| ong distance routing. In this case, 10 LEC switch 115 is known as a
central office (CO switch. D. Switch Switch 120 is an I XC switch. Switch
120 15 tandens (or switches) calls fromLEC switch 115 to another | XC
switch called a br€dgi figasemislsib80ocfSwhecical0 toarthe, b bdgéranpl e, a
Digital Miltiplexing Su,k¢ch,r250 (DV5-250 switch) available from Nortel 19
(Northern Tel ecom) Corporation. 20°E." Bri'dgi ng switch Bridging sw'tch 130,
whi ch is another IXC s®PNER, Bgsovi des a comnect+ on bet ween the swi-tch -12022
and the voice or agdi orpkatfierial5®ealird@Hihion twhest@bmal e, enpl.oyed fogg
interfacing to any voice o[ audi, l.at f or They all rvice requests
(i ncl vdi ng col | ect cal&s),bﬂé&ﬁ?&@ﬁdoﬂr&égﬁﬁék;QRAtégﬁﬁfansaction
processing units | ocated odntkesacgsatf.or.ms, to be performed in.an . . 29
efficient manner. For the focd %ﬁﬁ% s efficiency
results fromthe abilify o%bgrﬁlaJdgﬁrﬁgsgvﬁ%t%gﬁégl o&%‘%zé%%géghénﬁel's to th3e0
voi ce or audi o pl atforf-1563&eWaY t-he coll ect- cald is-estabtished.. Fhiss 30
wi |l be explained further bels@¥rce MehagddSTI TUTL; SHI; ET (RULfr 26) Wk,
99/35803 1 0 JUN 2002 PC f/US99/ WJ 125 I'n addition, bridging switch 130 can
per f otln ot her inportant fuficti SRINEIIINE IRIHENF B P ng servicces.- 2
Billjng services are enpl oped tocdetievgrioad Iow Jruch. to bill .for .a.tel ephoye
call. A 1-800 call 5 for exanple, jr special billing services, whic
are handl ed by | XCs in uni )élje \?/glfg.roq'&'akecea?v&%)ch' 120, bridgi hg sw t'ch 130 4
can be a DVB-250 avai | abl edf-r ofneetidlabddrigar a1 drailure of

YESOULXCeS .« v v 4« « o o o« o 4 e e e e . 35
15 F. Establishing an incoming bearer channel with a
transaction processing unit . . . . . . . . . . . . 36

G. Establishing an outgoing bearer channel with

the called party . . . .+ « « ¢ v v v ¢ 4 e W4 e . 40
H. Releasing the virtual bearer channel platform . 43
20 I. Unavailability or failure of resources . . . . 45

1. Transaction processing units

unavailable . . . . . . . . . . o o . . . . 45
2. Transaction processing unit failure . . . . 46
J. A supplemental embodiment . . . . . . . . . . . 47
25
IV. Conclusion . . . . . . . . <« + + < « v e« +w « . < . 48
30
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10 F. Voice or audio platform Voice or audio platform 150 conprises cal
processors 160, 170, 180. The call processors have 1 transaction prockdbN 3i§?
units 161- J\{lf'o(/ﬁ%oﬂ"’e” as transaction processing units that gcgnsdvo)pdsut
not 15 | abe ed{ I'n a dedicated channel connection, the nunmber of trunks
com ng into and going out of each transaction processing unit are fixed in
nunber. For exanple, each transaction processing unit can receive 48
channel s over two T1 trunlcs, with 24 inbound channels com ng 20 into each
transacti onIproresExagple EnlGr-dbeerand 24 out bound channel s goi ng out over
each transaction processing unit 161-164. The i nbound channels are used for
receiving calls comng into each transaction processing unit. The out bound
channel s are used to fhlee poalsen tgdinwerduitord r ben éastribadsaat itexrms ocessi ng
unit. 1. CaLE PROCRIRRAS Gl RUIAGERCO! S Ofhe I axgﬂgelégvﬁ%%% t 30 the
systens that set up the connection in the swtching systemin a well known
way. For ex@RpPEigadatdagyFaid® A iRt Sftermrkary SRLLECtc&a1lpr ocessor
| 60 per f or mpogakkamel eYp bhorditahe riepl 1 s @ r¢onngcal thRet EAngaglsi on

processi ng unigs 161-164. -14 10 JUNETOOZ WD 99 35%03 ' CT/ US99/ 00125 2.
Transact i on*BPEEEsSVRY Gnitod SR SHe TFaRatYeoh pPoBe¥Sisg &its
161164 i s aasgsobepleafabine cpamidcessing anelntuabrieeaypes chfanswerlvi ce

requests. a r fB%E%Q of : D YPE i ce request.

Q her exarrpcﬁgé@?%gﬁu%’,icglufcaﬁg) no I ‘randltildéjf%?éc’?pg%i?{e égg.‘é‘calqlrh% oper at or
asHl st ance pabtfozamdhasl éplemse atinyoneeesehngsunibse whagho@ee ransacti on
processi ng Eggteggm @ R &g Acqssi g, the same type of service

requests. These 10 fransaction processing units of simlar function may be
|l ocated at different é&dl Ither RlSSHERE. 'a AFaPPREELON ORTRAERSHANgssoci at ed

Wi th eaﬁg_ otltnahe its]}’ﬁﬁ% igfne'iﬁrt\bi Qﬁé eﬂ&@ﬁﬁlﬁn? Thgl appbhéat:%cﬁas:a_%ciirm#ﬁrrent ed

as a conbi nation of hardware,. software ir re, or i ke. e

application?rﬂﬁﬁﬁsé?gbﬁpéi'[ﬂﬁ??ﬁ@ﬁ?*%%kéh?eﬁ%rfeﬁooPetﬁe%fﬁg Saction

prifcessi ng GOLLECSuchlflaskellilnalale ptmipired swespagdsnmessagbe for callers

and 1 ecei vi Rg 1t a IOMEAL LT e JHifa S84 PLEDL IPIG LSk el (AN L ed over
S 20 callers. e

the T1 trunks to the ) , ata received from callersincl udes
nessages spSKER BRELTEAYIGN GaR DML UIYnERe FapLErhHy Bamgl |{dr .r-om t he

t el ephone kewpagokEie RPRIHE ald ONer CRim4S s | hgnaeeredpdodal aivnd drake
deci si ons reggrdln% the call and to {guég the call, for ex?ppLe to a called

25 party. TrEfs&&LI&GT n9t ncPYdEREEF B9 A 8idi% response
un2es. As reaaagnitived el ddioaes dieypadhary skill, a voice or audi o response
uni t provides synthesi(%jeggﬁgéé§§ggqgggcég EE uﬁﬁgnaﬁl%OiHH§”S’
processing calls based on infornafion ery vea on1conputer}based | ook-up

t abl es, i nf S@M& iBn PSR 93 EBPTekRe BAACFAFDr ¥Rt itHe GAYieH with the

i ncom ng caldarty. Once this outgoing call is established, the
transaction processing unit will play scripted messages
for the called party to effect call acceptance. For
example, the transaction processing unit can identify
the caller by playing back the pre-recorded voice of
the caller identifying himself. In addition, the
transaction processing unit can ask the called party to

30 enter a digit on the telephone keypad to indicate
whether or not he accepts the call.
If the called party accepts the call, a
bridging switch, which processes the incoming and
outgoing legs of the call to the platform, will bridge

-10-
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- -15 SUBST1TUTE SHEET (RULE 26) 1 0 JUN 2002 WD J9/ 35803 PCT/USQQ/pQéﬁﬁ 002
An exanpl e of a transaction processing unit) akin to transaction proce &
- units 161-164, is what is known as a master control franme in the

t el econmuni cations industry. An exanple nmaster control 5 frame is avail able
from I ntervoi s® Saspeny, 17811 Watervi ew Parkway, Dallas, TX 75262/USE/0QRYH
bandwi dt h pi pe A high bandwi dth pipe is a trunk group 10 conprising a
nunber of individual trunks. Each trunk is a conmunication |ine between two
network elenents. In FIG 1, high bandmﬁdth pi pe 140 is shown to connect
bridging switch 130 to vozce or dio atforg1l$ gi 5 gh bandw_dt h pi pe
i s di stributedth@t6aalsOsteesss t WFER G2paPt BRTEY -t r dfks
connecting to saghgihaneaet lc@alrymaﬁﬁ;etgxemj ttiélbibdging shﬁzw&h each pair

{requoncy bandiPUERERS, 16 GRAInG PG L 1O bhon: Bhahe! BEaFFFHg 26 "tat a
correspondi ng boharsogids ,vahee afiadgialg swi ttle EEhﬁpSesenbedunenm;nnhere
(0% s porRBRS kYO CALA0 Bl (Gt | AZPARELLOROPERAC AT L ¢

(i.e 24 chanfie dedicat e r outgorn

transactlon protessiomg.unit (i.e., another 24 channels) As recogni zed by
those of ordinary skill, @HgMﬂggécﬁfgéigﬂeggdgwghl§e§ﬁg| Eab¥o%ﬁﬁeﬁﬁ not
significant for the i nvention. H gnhal i ng netwp - si gnal I ng
network, such 5§rc§ﬁWM§Qkﬁ§f%(9W%¥nncﬁﬁcéglngétlﬁbeﬁﬁédTﬁééé fh&ct i ons

i ncl ude noni t of hrgntth@rsitgnaliinigcdd i tt}mslsexampdecaﬁ\bbgltnbﬁtl ncgsirg
the s val of SHATE Ges Mg itr o TPYObeER) SB2PR0iab atBaguBbREE
. other types of calls coming into the platform (other
than 1-800-COLLECT type-calls) that require processing
by the transaction processing units. In fact, after
reading the following description, it will become
15 apparent to persons skilled in the relevant art(s) how
to implement the present invention in alternative
embodiments.
The present invention can best be understood
by describing first the features of a dedicated channel
20 connection, followed by the features of the present
invention which overcomes significant disadvantages of
the dedicated channel.

II. A Dedicated Channel Connection
25 FIG. 1 is a block diagram illustrating a
typical connection between a telecommunications network
and a voice or audio platform. FIG. 1 includes
telecommunications network 100 and voice or audio
platform 150.
30
A. Telecommunication network
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

-11-
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f CT/ US99/ 00125 signals, and other such inportant functions. Call SeIIYIpJU'NSZUUZ
performed before the actual call data is transmtted fromthe

tel ecpm‘runiaf(gé&/%}@3 network 100 on the voice channels across :{'Izﬁll?]g‘)g 0125

bandw dt h 5 to the voice or audio platform 150. Signa networ ks
are well know in the field of tel econmunications, even with respect to

voi ce or audio platforns. For a detail ed understanding of an exenplary CCS
network, specifically a signaling system 10 7 (SS7) si gnal i ng net wor k, the

reader is r r i i o Tr S , | SBN
0- 07054991- fégw%:%qgws ef) ggc}}h \%QIO?réRSSIS%II]gIII71 020 1a7\ﬁ\/\h|1§I§| S 1 ncorporated

herein in i t52RPRFELOY ByoFéﬁéﬂéﬁcémU-sTH&}gH- 4helascarevet wdsk is not shown

in FIG 15 &iangateldﬁse&bbedswntghuhq&ra,ecmuatto de HS/HeBut NMeRrt i on bel ow.
However, it #ﬁnger ant to note that the CCS network descrl bed below is
wkiBe bRt ¢ ek

used in a & BB SERELTPe PENCHTEIR iOH & R FRE VePhé 8pr esent

i ngention Achﬁ]mafdsantragesewof Tlherdadiscat ed channel connection There are a

nunber of di sadvant age.§i d%wl%%theq.fbh%@%on%oé‘ é&olégecause t he

Tls are 25 dedicated t0 t IP ction processi ng un| t he
transacti onvpie€e9si Ay PéaEQPI%AWarYn@t as fhalradh mmwmnh phpe is

extremely wagpef upnef h‘ilghCB'ahdI}v@.%QW Ppe MAY RAPHiCHd GAURELSukC the voice
or audio platform ZS do ngé_ require outbound TlIs. Yet, the 30 tel ecom

service pr o%?ﬁeI’lfIIaI? h&VETKS -ot her option than to dedicate an equal number
ofl0i nbound and out bouélékcsmmandaatt itonamesetardn Jrlocessi iwgcbode 261- 164.

SUBSTI TUTE REESEPROPE APt e erplas Hgnadiatdo MaF edber dh10s auaio

pl at f orm 158 €e§unpswozlk -oulgdiesgmmagiaatden magwdrkel @Y atanbbe. aThe

dedi cat ed c%ﬁmeheca@ra%&koneabso Wasd [ ROmR AW 085011 {des vakge or audio
pl atform 15 I f the voi ce or audi e@apl atform 150 resources have the

processi ng PERER, aBEIt/OﬁoPpPHétteéIqu’i}’r W2ttt i piYERs8Sa call, then
trignsact i oncprpoeativgsyni t onlehkoétaier meindptdhel |y utilized. Anot her

bl I h f 10 I Unf I
ol |1 gent CREvPERuuAS B5REES, ALeRnrE I P T P R ENPEdal 1 y

separat e signaki sgmeigardiove ofi m;r\ftas:a/vl‘aewde puidries areatvztwksat e@heonnect i ons

get ween {heagetkselew O 3120k il ANRAL tH AW IIORHE | LiPa URhks 161-164. 15
nin romggnggnln which a service request is processed is

20 explained below.

B. Telephone terminal

Telephone terminal 110 can be a conventional
telephone set, comprising a transmitter and receiver,
invoking communications using DTMF signals, or any
other instrument or machine capable of functioning in a
similar manner. The telephone terminal 110 can also be
more sophisticated devices, such as a key telephone
system and a private branch exchange.

30

C. LEC switch

Local exchange carrier (LEC) switch 115 is a
switch that tandems telephone terminal 110 to an

interexchange carrier (IXC). An IXC is more commonly

-12-



FIG 2 is a block diagramillustrating the tel ecomruni cations networ k1 QZ@H 2007
to enploy the present invention. The tel ecomuni cations network conpri

. 20 tel ephone term nal 110, LEC switch 115, switch 120, database 125,

bridging switch 130, and a signaling transfer point (STP) pair 230. In one
enbodi nent, dayghassed25 can be MCI's data access point (DAP), atdiosaglooi2s
dat abase 125 can be i~ any database recogni zed by those skilled in the art.
Dat abase 125 can be | ocated external to switch 120 (i.e., an external

dat abase) or instead can be | ocated within"'switch 120 (i.e., an internal

dat abase). STP pair 230 is part of a CCS network 220 30 (i.e., 'in an

enmbodi ment whekao®OS afetawdrdn @ 2di § saR@e SSFrEighal $ughnaswsek) axaple set

up a call befopgcaldy Ursi dd @sht t E86p . Exanpl es of CCS signaling on CCS
network 220 include (1) any Al (Anmerican_National  Standards Institute)

| SUP signaling message; (Z5lepRene._ggrminay Jif 33odoopreds 33s@s 1ocal

PCTI US99/ OO 25 dcdédd rdrel natd wspedr T ehreamiLATERS | wnschinienpriotdRied gnal i ng
messagg; and (3)_any .l SUP.signal ing. sage_t is uptry.specific (i.e.,
any vafi ati ons%ochqsdfi?aqéggar%/éﬁ%gnggogﬂt?ybr?%‘ coﬁﬁgrg';:.& gf%spa?’?e Zﬂgf) IS
a 5 pair of redwommBEQawKetchestthestehaoutecehorepaakdsi 2etaslignal i ng
information over he‘ggﬁrq@t kL2BR. HiSweved! SPobn egiay al bearer
channel pIatfo?hf%Sb and an %@%o%iated datgbgse gﬁ%.gégga§£§§%§§%4o can be
| ocat ed exter ndiexiqafe the tBf bewEef ERanfdtlptat foFREEIGL(ILEC) an

eﬁt er nal flat ?b3§»¢i)t5%l{ (imtwﬁ D@ﬂgb&ibleégtédg&&htﬂh@itShQnVi_tl':htilémqab@é‘,rer f
chann pl at f or (J..e. n, i nt er nal _dat abase). . _Iransmi ssion o

t he cg)l to t he iy TP H?c’ns FFROWE P8 4 ?FB#E%a??gilFleu:&DQi ng how t he
call is transmdwicktio the bridging switch 130. In step 302, an originating
call er using tel ephone 20 termnal 110 desires to place a collect call) in
particular a collect call that will be handled by the virtual bearer

channel platform 250. ForDexa®piechthe originating caller dials on the key

pad of the ' tel ephone tesyingh 126 tbeapumher sisBOR- COBLECEL A 2P cal

then originates fromtel ephone termnal 110_ In step 304, the call is
transhdtted by $3RAGET (QF tHibl E sl FRALE 15TOP nLEReSHEEEEN L IR ment |
LEC switch 115 dfothdiO mal shttenl talselr ansridy gt betethom3to. an | XC (not
call to an’1 xC S van “EBEERY i ndr) 65+ hEnERS; b BiOTRE M LI 100
in a well knowsSwareler250 (DMS-250 switch) available from Nortel
(Northern Telecom) Corporation.
20
E. Bridging switch
Bridging switch 130, which is another IXC
switch, provides a connection between the switch 120
and the voice or audio platform 150. Bridging switches
25 are employed for interfacing to any voice or audio
platform. They allow service requests (including
collect calls), requiring processing by the transaction
processing units located on these platforms, to be
performed in an efficient manner. For the example of a
30 collect call, this efficiency results from the ability
of bridging switch 130 to release channels to the voice
or audio platform 150 after the collect call is
established. This will be explained further below.

. -13-
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In step 308, switch 120 accesses the database 125. Database 125 transl ates
t he nunber 1- 800 COLLECT 19 SUBSTI TUTE SHEET ( RULE 26) 1 0 JUN Roi200?
- WD 99/ 35803y &9/00|23 to a tel ephone nunber associ at ed Wgdq/§d¥8/00125

vi rt ual bear er annel platform 250 (the destination nunber of the virtual
bear er channel pI atform 250). The database 125 al so returns i nportant
routing information for the 5 call. The inventive signaling network

i ncl udes all types of CCS networks recognized by those skilled in the art.

I n one enbodi nent, thexhnaaaﬁuenccsﬁleigmrd< $8i Bdh Sﬁosbgnabie&gd‘mr work. A
brief description of ant g naI [ n%f ngthork s\pe%i gl Iﬁ as it is
utilized in PHShr ¥URRAE ARG PPS qﬁﬁﬂ UL 19T HEC R BRPE dfder st andi ng
of the invenséeowicé&sr thr&ldngcassmim:es frrsSSInsigyneadi hg Aessxgenear e

described as,favihignf ey bl ayekdr @l thaughddyetarh (usgrngngr):aciqn be
divided 15 into two | ayers. The first |la er Message Transter Part - layer 1

( MTP- L1) defFﬂﬁse’t‘ﬁ‘@pbﬁysFegP)lr@ISeéﬂq 1 B iRt epRAFes, which
char agt|e“ staﬁs~n£nt21m333bgnakceﬁm?mﬂqmv&rybiheL.ﬂreansWaacnc]gQ@s itd The
secon ayer P: L efipe e_functio or, an
Celated to PRAOEIATAPREEER°TagnErmn g A Il at S PAF ERBPRE TaR & 11 nks.
The MIPL2 fulRetrtehsConpbudéeidal.i m nation of srgnallng messages, error
detection and correction, and signaling link failure detection. 25 The
th|rd | ayer (MIP-L3) prOV|des the signaling network functions, for
rafsferring messages Bet w¥eACEhOTsiagekIq r‘%tap"eﬁwfﬁ whi ch are nodes of the

SI gnaling network and {/deatl Blre@u@icﬁpimitm&rﬂi)olm &odsriibe eagnal i ng
nmessage handl| i functlﬁr)gP %gPSO insures ~t hat e signalin gessa ges

ori gi nat ed b9rﬁgﬁ§?f’?§u p&rﬂt ‘at T:'P%r i i %Fﬁ?r Adi®nat i ng
poi nt) are dekanesedibn pbecessdndseamipay t161- 164, d&stwaaur ag poi nt

i ndi cated by_th 0 99| 35803
LET}EgQSIOOXE% $ﬁ§8gourgﬁgﬁgﬁsg§9 rqﬂ%é%euQ3 cﬁg %% gg%hgolntegrated
SerMi ces Di glahelidtwollk Al _QBN)lqag@rdDamar(néJJFt)onﬂ'eretiShlP bl mambere

pr ot ocol thaB%“EPBBkﬁthﬁéagg%'do” 51 Q{%rirpcj‘soﬁ@%'frﬁgchot%%a%ﬁ‘b‘?{ ce and

non-voi ce servi ces i's use ansport such rnformation as the
cal | i ng part pragaBeingnynd tupk endiafshelit nylerFat | BAr TREARPAS, @A | el ds

?L t1 gﬁe | SUP @&ané@%hbﬁubkw@%%tﬂﬁg Qﬁil@%&?gﬁeé&i@)?ﬁobhﬁm‘élﬁy N

e ssage e i de es e circui ear er .channe

sel ect ed bg Pﬁégca%P ﬁpo P17y 3f'$hé%4 oy gcgﬁPP%Es FREP defines a
mesHhge fronuaseteathnmxaaga&ﬂxnnjpnncngnan mmetSEGNplGMahmdbwm,and
menagerrent of, bearsly ehapnehs LATNG! Gle AYATLELY PLohSURTRgSagES

Thenost conmon nessages "are it a ressnessage (I'AM, address
conpl ete rres@@:g@%ﬁi@m uansweitiesiseige (AN lnb@‘llle@rs@hﬁ@@%@e B(IHEIlaseénd

rel easeconpl g BEG)lV1£ger<:%1qrse QAnliee ”Px§t§é‘9§§cﬂof:rlah§ra%‘1%®?1ere (ANSI
T1-111/1995 and T1-113/199 I n one eﬁ%o dinent, in addition to

thedestrnatr@ﬁOF@ﬁ§ﬂW6nénﬁGﬁbeﬁhﬁ QHLWRE UBRaPRE} Er BEENNEEDIR f or m 250,
the switch 1ZQkal sailusegdikrdaipbastod 25adl £Lhhk8¥eianCipr®ddssing

identification %odeZS(CIC) This CIC identifies an avail abl e bearer
channel bet wedtHe switch 120 and the bridging switch [30. I|nanother
enbodi nent) the switch 120 determ nes theavail abl e bearer channel w thout
using the databasel25. 1. cCall processors
Call processors 160, 170 and 180 represent
30 the 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
call set up for the calls arriving at the transaction

processing units 161-164.

-14-
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30 In step 310, switch 120 establishes a connection to bridging smitgm ﬁg@wm
First, swtch 120 generates an |AMand transmts it to bridging swt

. over the signaling network 220, via STP pair 230. The IAMincludes the CIC,
i.e.) identifyihngyagpearer - -21 SUBSTI TUTE SHEET {RULE 26) 1 p@Taided/ @262
WU 991358U3 PCT/ US99/ UQ ?.5 channel that is avail able between the sw tches.
The 1 AM al so i ncludes the destination nunber of the virtual bearer channel
pl atform 2S0, and all required routing information. Specifically, the | AM
has a CIC set to 5 the trunk identifier (i.e., identifying the bearer
channel ), an originating poi At cEd@nsarRt) wetpuaceheingi weitsede of the
originating switch (i. h 320)¢ n e 2C)
set to the point code of t%w|ggsﬁiﬁhuéaﬁ%§%t(§? §¥%éQQ%PHg Enﬁggmﬁggﬁ 10
13d) . After ché4 st ausyﬁyeﬂ\hm@@@#e%meran%oﬂﬁe—e@édmometmeis|s
routed to the Qfi dgiigceWreeiies3@ OV@oltll&ta\tﬂlP@@r@eénéeéxﬁﬁ\é"]l@ebf 15 D.
SCNET Bus The Eresent i.nventi.on uses two different S X g;hronogwst
optical networ ) EBPBt BEoFeryiing SaMES i stF5 MR | BRETR ﬁﬁr% £5ER ) on
virtual beareragbansel 1phatel o5& retis Cha&tdldimllsm opevatkr20 connects

t he transaction_processin its V|r be ann tfor In
a first enbodiﬁﬁﬁ SHEFa%SQa q%%% ?%gﬂg ?aﬁggi ﬁ s a
protocol for htghnspaedtsagmwcxﬁnnmpmuda&ahngiu@pC|mayibesmapab&é of
synchronous nu i ONE | ud chronous
t ransport S|gn§%b?é$§?ggr§§e@g%§%? |cé{fag%ﬁ;%:e O I?ISEE %E%)‘é’%

det ail0ed under srandpagion Pﬁ@qgﬁﬁﬂnQWPQKQ&ﬂoﬁcﬁ¥m&1arh§uné&@§n mewr dfeer r ed
to several pubibehxeavgltl atalf%e%@iitcec%)n?»fbﬂwéé%fg "SONET and T1
Architecture for Digital Transport Networks," U ysses Bl ack and Sharlene
Vaters, | SBN#O- 13- 44759070, aRPMIGRIAQD SNEPT r%%OFheFaéeyléht eaAGEp &t
over head fi el deheo8Ppesi BF &eitGidedreauaddtnd fTipd dapplicad2ionl@sIJUN 2002

V0 99135803 P UseLT 25 8 | N SIMIEAS, 14l e BupLliad f1eld

15 firmware, or the like. The application, when executed,

performs tasks required of the transaction processing
unit. Such tasks include playing scripted messages for
callers and receiving data from callers. The scripted
messages are transmitted over the Tl trunks to the

20 callers. The data received from callers includes
messages spoken by a caller and DTMF signals input by a
caller from the telephone keypad. The applications can
use the recorded data to make decisions regarding the

, call and to route the call, for example to a called

25 party.

Transaction processing units can include
voice or audio response units. As recognized by those
of érdinary skill, a voice or audio response unit
provides synthesized voice responses to DTMF signal

30 inpuﬁs, processing calls based on information derived
from computer-based look-up tables, information
received from callers, and information carried with the

incoming call.
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tributaries or VIs). In a tel econmuni cati ons network, paths are conprise

. of one 5 or._nore lines) which in turn are conprised of one or

sections. AYPAPH58% a 1 ogical end-to-end |ink between users. 'ﬁ’?ﬁ%g’?"s!z%
segnment between two nodes, used for nultiplexing, synchronizing, swtching,
and cross-connecting the SONET signal. A section is a | O segnent typically
bet ween regenerators and nodes, used for framng and locating faults in the

comruni cation. Theref omj, ?.S‘EF‘BM gfogegl}g@ggéﬁld:}, ﬁﬂ%ééé’ﬁl&vﬁﬁi‘gad field,

and the section overhea d are used to effect communicaiions bétween
their corresHoYi HQ B52REARGAPRAPFOFESSegFemits 18 Ihf hsis | yhas) and

sections. |nd hifownbedi gepblrarSSNRErel0sT=amNnectdntg control | er assigns
each bearer channel data of the hi %h bandw_dt h Ei loe 215 to specific_byte

posi tions i EYIRFITUBREFEHAES FRAUSERET bdd Bla/MRsf &% FORbF Rat
opesati ng atfrmdG S sahelable Ofod Tatervpdresad iGmpadsy VIilidirel ls are

interleaved  jnto a.sin STS-1.Lr : d -1 franes are interleaved
into a si nglvganrselrs\?%é‘f'rg%‘rg}.{wiﬁ’s?é-@g%r‘aig ﬂa%’s 4 cells for carrying 25
channel data, and 162 additional bytes used for overhead and stuffing. A
single VT1.5 cell is the eguiya 7 s of data. The 162 bytes (the
equi val ent of 6 cell s)eér eﬁggédb%{%{dltgl\qg:m%ﬁ bytes for a transport
overhead 30 field (sechi BA9hy PRRENE dihd PP 16y & HEath i igTQ) : 27 bytes for
a path overhegtbfigldy andubbelybes ihali vaddidl anainied Uf fedWl egruhksi ngl e
STS-1 has a transport overhead field, conprising a section overhead field
and a |ine overheZ@MPHBLE2LALR AdNE7 DRFWEST |tWO Netwo Tl reshemeTES SHEET
(RULE 26) ) Bid. 2002h¥EnIBkaa8AAXCpiilpk) J9Y 0l Hh ke v@l @shnéeta singl e
cell). However, .since threg ig% frames are inferl gsve to :Lgéjm a single
STS- 3 frane, PTHETIREUPYEFGPSTS 3 5 498 SFr £Fs FIE QR LRI | *conpri ses
81 bytes. 5 The seghi bandwddthneipeeriledd sftirllist eaf i iaveetiee SES-1

fr (i.e.,minterleaved.int .STS- r d ood with
refarence i o rapr cakgY oy 3 FAsRiee gy BN R LR L9V ERE T
bytes of a stERNBACHIORhPAPCEISSLAH 2L tadbdgebt as 10 rows of 3 bytes.
These bytes are expl ai ged shdwhableach palif |¥ v s Fldendd-¢1hystoages the
bytes of a Iine overhead field 440, ar,r%n ed as rows of 3 bytes. These
bytes are expFaPRRELFANTRBCSSSSIE FIGE) 4837 HATTY KRV, b%//fﬁ‘éuﬁf‘cﬁ"he
section overbeadwid@hafert 418 AhanizlE, hiitds,earteccHainsyncaropingt i on.
Referring to FIL G fd.r el | Sj.t | (l.¢€ posiii of the
firdt cell c3f ?/i ﬁéggﬁ%ﬁﬁ’e dl&ﬁ a(gD caarlsg'gléilcée?&lr#%e@#rrg% t heﬁ'i ggeover head
poi nt er byt esxépl B2 embiod imendi nitiereelis pose tTordedikeatted efarned fromthe
wel I 20 knowaniBhehkeapiing e i dighsakdtldh lor&8sdd ohg QoL pead 85,
Fi el dDescri pti onAl, flags used faorsynchronizatjon ?/ba/%recel vi ngmachi nesCl
t

1, "A2fl
-used for ST341FRERTELSCat iISHBEIG ThitI R e pieT EPH2B) SBYLE for the
previ ousSTS- tEdmvear twiansdottieorf @rddwes G4ldiursis vdiee, pahbther 24

) channels). As recognized by those of ordinary skill,

' bytes, and main portion for transmtting data (in the formof virtual 1g jyn 2002
d

however, this breakdown is arbitrary and is not
significant for the invention.
H. Signaling network
30 . A signaling network, such as the CCS network,
can be used to provide call set-up and call servicing.
These functions include monitoring the status of the
signaling links ir use, indicating the arrival of an

incoming call, transmitting routing and destination

_ -16-



-24 1 0 JUN 2001 S~ 10 15 WJ 9')135803 PCT/ US99/ 00125 Filset asidq[fsuNzwz
t he networkprovi derDl) D2, D3used for signaling controland adm nistrati Ve

. alarnms Table 2. Line Overhead Fiel dDescriptionHl, H2offset in bytes to
thefirst byte of the SPEH3used to frequency justify(negative value .
onl y) B2bi t i ntve@ PY3EEBY parity(Bl P-8) parity codecal cul ated for &FF/¥i%PQ0125
i nthe |ine overheadKl) K2identify automaticprotection switches (APS)D4-D12
~used for |ineconmunications and are partof a 576 kbits/s nessageused for
mai nt enancecontrol, nonitoring andal armsZ1lr eservedZ2bl ock error protection
onbr oadband | SDN UNI E2order wire byte In the STS-3 frame of the present
enbodi nent, 20 stl’r?é‘arlémiarﬂdnd“éheﬁenghaFQPHE(E&nftoiu%%% ddtat ! Behr cel |
has 27 bytes) 2% hy esedfurmed ryéfigrehahesebcdana aad 13 daptaesisacti ng as

Virtual Tributary (V). ., overhead by hyt e I\n single
bear er channel %%?%“Ha teaé)stlelﬁ%‘i‘ eg%% nggfzrglﬁg‘gng%%%é?rﬁgr ?%%%E%Zln‘ﬂ“a%“
(i.e., correspdidd npitae orleaniigls SWBEPEIUThe BHERT beRAWidtip@ipe 114 QUN

200T VO )) 1358Q3 RGH 9l ]@92%.1&%8“5@5%?55:&”%?@".” the SONET bus is
ac

effected by successive franes. | successive frame has the sanme sequence
of cells. A single cell iSigra]gndteetverkanpreomeddi daavonimvidre of H2ién

bearer channel .o6 fentSommul { GAE86hE0N eREACRITHNG dpdc Oy ivd i@ bearer
channel platform 250 can find the_correct bearer channel fromthe SONET bus

by finding the 3proRiatePeest. FRToRNELERILES steing i oh an
processi ng uni tewdnpldransms tnamdorkcebpecddtiaadn yore sorgrial #h@ssy §Hed

10 7 (SS7) signaling network, the reader is referred to
. “Signaling System #7" (Travis Russell, ISBN 0-07-
054991-5, McGraw-Hill, New York, NY 10020), which is
incorporated herein in its entirety by reference.
‘'Though the CCS network is not shown in FIG.
15 1, it is described with respect to the present
invention below. However, it is important to note that
the CCS network described below is used in a way that
is unique to the present invention.

20 III. The present invention
A. Disadvantages of the dedicated
channel connection
There are a number of disadvantages with the
! dedicated channel connection. Because the Tls are
25 dedicated td the transaction processing units 161-164,
the transaction processing units 161-164 cannot share
bandwidth. This is extremely wasteful of circuit
resources. Most service requests to the voice or audio
platform 150 do not require outbound Tls. Yet, the
30 telecom service provider may have no other option than
to dedicate an equal number of inbound and outbound Tils
to each transaction processing unit 161-164. This is
done to ensure that if an inbound call to the voice or

-17-
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10 cells, corresponding to bearer channels. In this enbodi nent, the
transport overhead and packing overhead bytes are use for operati ons1,0 JUN 2002
. adm ni stration and mai ntenance (OAM. Hence, this enbodi ment includes 84
cel|'s used WO A543 bearer 15 channels, 54 fixed stuffing byt BETHS&YOH25
space fillers for the interleaving operation, and 81 bytes (for transport
overhead) plus 27 bytes (for path overhead) used for OAM Therefore, the
bandw dth used is 155.52 MHZ (8000 frames/second x ((84 cells/franme x27 20
bytes/cel | )+81 bytes+27 bytes+54 bytes)x8 bits/byte), amunting to an OC- 3
rate. The da@¥di® Piamrsarht ééooﬁeﬂﬁérsméﬁ RN IR R ke g p e héF ng
interpreted 51 p 5éaadaidaiIé. 5 format A second enbodi ment of the present
i nvention uses a m)diftg gog n.the nodif.ed %HSET format, it is
recogni zed that because®Eh&€ &fléf'egr § 3!““1% GPINER 4T 3+FQ He28F8Sed | oop
of the inventeseuStRETobushedvsticebotri andiet wdrat foif)) ,15e over hkrad and
stuffing bytge e.no u er ekq@r rag the 162
addigtl onal (? ige gt 535128 EEEQFOIRUSE k %)eétﬂe over 8;6‘% and stuffing bytes
are used as eré¢¢e5§rne pogegel bsl)t &t t@@rrrﬁ%ﬁe%‘rﬁﬁblbﬂmivald@y stieh a
modi ficationyrbbiss eabeawentrheaala&%stamll&ﬁq&cﬁe r\%‘ @ 613 speed
(155.52 MHz), versus 84 cell 0 "JUN 200 99/ 35803
PCT/ U8991001i’543 %%PnEOQOOEéFF“éllﬁ/hé‘téH‘B&ﬁ%nt can support 90 x 24 bearer

]g_hangel s) kor 9g Tl snbl gnadﬁetrl Pibblen Raviated cdlaale \@ﬁckbiahf%@vgfhead

[ s makes t i s, enbodi €ss  pr,ocessor i.nte wifh the previous
5 zhbodl nent S ?ﬂ%eranesg?’EOEt“&G S| PR é'nrteeg@dtgeed‘%d%ﬁ)v’t?ﬁﬁs?%cond to
support voi C‘eoapqalocaaudns PEREL o4@ |1I5I0us3tor atcds comotificdaMiyt. 5 SONET
format for t d 4 s khe 5 ape_for an

i ndi vi dual Q%ﬁagg@tghgqggg%&é?d a%gdrl‘vgorl%%t %Qg%[r ﬁ resféné}?% % ggrmre cells
are used in 9RGiEARAE. CPRBESONETSt PAFWeLDO the he ey <l Bpobt$i ard per
second. A cethe4PZahasc2iohypeddesaimet uinicsX1dhessy . 24 bytes 408

correspond to the 24 bearer channels of a Tl pipe. Thus, each cell 402 has
24135 bytes for carrying data, with each of these bytes carrying a bearer
channel . The remai ni ngBthr aa liyxttes)durmtemh cell 402 are VT overhead byt es.

As shown, of the renai B9 t2hrl%e b¥>t1 J%%% 012112\8&?,5)&@ - 6 is used

for synchronrzatron (a mays has e va econ € 406 is
used as a cefkledemminicatieas mtu@sﬂq nlEtehie charfg@hify 0t18®)l)’reﬁ§nt-he third

byte is UnUS?Hv_e§t@6€x Ni Aty tealdcorRgatdiari i Mdd il 496mptngetot al
bandw dt h used_i s 155.52 MHZ (.8QQ0 25 frarres/ ecojog X 90 ce Is/frarre X 27

byt¥s/ cel | tslsPPs’Pﬁytt@rm%nael 1383 SWhechat a0 s
transmtted aatthbas8ONBE bl}u?:laigm &v&pﬂﬂd 130t dhd a:omicmaliiagr nt er preted

according to ;_,Qg gg@l Itp% rbsrﬂe%%]ﬁb%dﬁerer n. 30 ~ Even though the

vi rtual bearer channe form'o e ‘present invention is described with
reference to standard dﬁdqnﬁjra‘fﬂk&ﬁm fdrpaaseii2wi ¢anbeeadparent from

the descri pt faRaphaevedad gl nigdmt, ﬂercr@chm V&a EADLLE MBDE ScgRNKHRe
i mpl ement ed usi n% 27  SUBSTI TUTE SHEET ( RUL
Zo any database recognized by those skllled in the art.

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

30 (i.e., in an embodiment where CCS network 220 is an SS7
signaling network) used to set up a call before call
data 1s transmitted. Examples of CCS signaling on CCS
network 220 include (1) any ANSI (American National
Standards Institute) ISUP signaling message; (2) any

- -18-



10 JUN zCQD? - WJ 99/358U3 PC 1'/US99/ 00125 ot her SONET conpati bl e forrqeggUN 2002
(e. g., OC1,0C12,0C 48, etc.) with other transm ssion standards and
- speeds, dependi ng upon suitable applications. The manner in which the
virtual bearer channel platformof the 5 present invention uses the
standard and nmpdiohBs8I3VT1. 5 standard will be clearer fromthe dirsIUdSI9§§125
below. E. The virtual bearer channel platform10 FIG 5 is a block diagram
illustrating the virtual bearer channel platform 250 in detail. Virtual
bearer channel platform 250 includes a SONET crossconnecting controller
510, call processors 520A and 520B having SONET interfaces 521, 531,
transaction 15IFHocdgsterpaiiena iRl GImmEneat ionat Pohonkt W6EP 540, a

gat eway 550, aghgsQur evERle - 56&@@3@ e nmlsssp £00hH50k
protocol /inter nét%%pr oltqggcol (T % For ?rﬁe Ergser?tsslar?veentl on,

net
transaction 20 Blac?cés%lqﬁj“h?ﬁ'ifss WE)Jar‘% no?“Ylﬁ?Féﬁt gnsulk Frdtssors
as voice respoa&@tumatﬁy fH6bm eataimin-y td emenerpodi nBOP, pabe kRangactd on

procesgsi ng un|t oé r@%ﬁ(ﬁr@é’ﬂt \rp)%ﬁggst Oéw:t.)@&% oghgpdgggelThese nodens can
function as acE’ess SW t'c actess to one or nore additional
net wor ks. For m@zmn&mmlmmfmts% QUAr pEbei 86Sabedswulo an

asynchronous teapsfer node (ATM network or a frane relay network, which in
turn provide Internet access via an Internet servijce grOV|der (ISP 30

Virtual bearer channel plBt%orfn25P iPFLpEesedcriBEN2AsPERERE: ichinneh

conmuni cati on @Qfawckrrﬂ%@faﬂ&n 2assbobaeed datsbaskd2he. un@artshwlethat
Vi rtué bearer tbann kg a.g)orm 50 can al? ﬁga ed t](_; ag ~uN zo002

f VO 997 35803 r |usc 0 %%re‘f‘ate TR ot ype 51‘1 xP&Fﬁ&Ir net wor ks
wi t hout depar t ichgirirresim plaet Soope2 3hd(Sper i tanfexherpadséatabasent icon. It is
al so inportant jianote Latnd hfoé:at‘.éﬁ’%ﬂl‘{fnvtﬁéU@ir@ﬁéieﬁe‘&%@”e' platform

250 does not necessarily correspond to what is recognized in the art as a
virtual bearer CORaHe} %%??W%z%%d(%sepr 0¥ dERtRERRL ndBRRPAEE ) provi de
ease of understanding. For exanple, the platformresources (e g ,

transagtion 10 processin un| S.525, 534 t y.5 e nager 560
and SONET cross- connect i g% W%Tr?ieﬁsqﬁ%)gﬁaghm%ec?ggandgﬁ gin
gr eat - geogr aphisvaltah st ances from one anot her, such that the resource would

not be considered part~ofpyhatsigg Cé”ff&%'é’h&'i“@'eiﬁﬁggraelﬁs %%5 té;
"platform" Accordingly, virtual bearer channel platformis eefl ned

by the functi of@lY et %t FoRRINDELHEt TR h’ér%‘é%bﬁgc&’l%hpﬂé\?l de&“nerel n,
and not any curdtdp 32| oas Ofi@ivatin@l cheaeerushagnekippabher m 20

20 terminal 110 desires to place a collect call, in
particular a collect call that will be handled by the
virtual bearer channel platform 250. For example, the
originating caller dials on the key pad of the

’ telephone terminal 110 the number 1-800-COLLECT. A

25 call then originates from telephone terminal 110.

In step 304, the call is transmitted by the
LEC-to the LEC switch 115. In the present embodiment,
LEC switch 115 is a CO and the call is transmitted
therefrom to an IXC (not shown) in a well known manner.

30 In step 306, the receiving IXC routes the
call to an IXC switch. Specifically, the IXC routes
the call to switch 120 in a well known manner.

In step 308, switch 120 accesses the database
125. Database 125 translates the number 1-800-COLLECT

-19-
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1. Distribution network and SONET interfaces In a preferred embodi ment ) 0 JUN 2002

distribution network 540 is a SONET Bus. The SONET bus transports 25 bearer

. channel s between the bridging switch 130 and the transacti on processing

units 525, 58599/kdgoet her words, the. SONET bus can be thought afcT/use9/00125
conceptually as a frame structure for bearer channel signals comng into

the virtual bearer channel platform 250 fromthe high 30 bandw dth pi pe 215
and for bearer channel signals going out over the high bandw dth pipe 215
fromthe virtual bearer channel platform 250. Wthin the virtual bearer

channel pl at ter ;0 260 ephbact hambeat iaEsgeeessdi whthnthe 2rkuad5 can add

2 SUBSTI TUTE_SHEE RULE_26 N, 2002 99! 358U3 _PCT/ US99/ UOL25
aaga to or r 5858rd§};3§‘f1%mp§ﬁ)§f§a%|£% %Jsft%%i%%p%ﬁrgagtﬁﬁTnf‘l%eeﬁaoes 521)
531, respectithel yirthelebereert lohaSONET blatforef 2881 i velhea d8@BR@Op
that traversgs Sa%%skh?e%h%%a‘iﬁdp%ﬂr%‘ieﬁéé 0On& Nt b BorRatL 183° roLfe Hd1e

virtual bearer channe l'at T or m 250. e signal of the bearer channels
conming in oveRlihe high bandwi dth pipe 215 is tinme division nmultiplexed to

formthe SONET bus. Ash@t @dved tShanday¢hSONE] hetwdtksigeahqys aiodi fied
SONET f ormat si %nal can be used. 10 2. SONET cross-connglcﬂtilgpri%pcqntrol | er

0 S
SONET cr oss- E8RRECLENG EoRErYOES SRFGELHTDI Y RO Re t#fe hi gh
bandwi dt h pi pae2irtan ame osiedentadisatet 1 hehei ibvaht bear ecschmauwedripl at f orm

15 250) and t; [ Slala-b Yt on e i i:NS] t
Vi rtual) bear Tél%' ghatr?négl %%Iggl{aﬁg%%@%%a\lEﬁ?Egé?céﬁﬁgg?rp%d'%?o%efro er 510
is B nultipl 8%8r sanaaddrdl NepmWOTr,. TRRCEKEAPLEY SONET époydidamaetting

control ler SiQ ¢8R beedRnaddndicdit iBH ! ivw] EXefaéfDMat0,SHNEEer _
cross-connecting controller 510 tine divjsion nul thg[ exes the data conm ng

in fromthe NPGRTEEAAFACN OS5I L2 ERVERELPRo tFAE BRVFsASFSHSRHAM pl exes

t he d?ta ggi f&gleb@(Sth&liTgnQ\Zﬂhgt hmdﬁagjei)amdwh h'déhcmgeﬁﬂs. hiaty ifioVgles an
interface between the.t sides (i.e, ,,hi i di.h_pipe 21S an

di stributi ontlr?é’te\f&r'k o Outgg’ ?Lraaﬂnes? et f‘ﬁseg’f)eg‘?g‘?%hgﬁﬂebgdgtlé”‘fcfeo% one side
to the ot her iwlid ewcoifayerisng the helif st eldvier MeanddedSremstflexr respecti ve
sides. 30 ° te teV@M. . | S r ocol converter

t hat handl esepgf%asi.gnéﬁqﬁgl funcl???'g%n)ls ?%fr&?ﬁg gﬁgﬁggﬁégggtrlér channel

pl at f or m 250 elesitaiidp 155@ndhf uisiie@hpraarpetgrésrbraatifottg  har dwar e

and software gignd18ng data link and the means to access it. The
second layer (MTP-L2) defines the functions and

20 procedures for, and related to, the transfer of
signaling messages over signaling data links. The MTP-
L2 functions include delimination of signaling
messages, error detection and correction, and signaling
link failure detection.

25 The third layer (MTP-L3) provides the
signaling network functions, for transferring messages
between the signaling points, which are nodes of the
siqnal&ng network and identified by a unique point
code. The signaling message handling function will

30 insure that the signaling messages originated by a
particular user part at a signaling point (originating
point) are delivered to the same user part at the

destination point indicated by the sending user part.
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~ 0 ~uN z002 WD 99/3S803 PCT/ US99/ 0012S i npl enented on a conputer syst@&gUN 2002
i npl ementing an operating system(e. g., the Unix Operating System.
. Although the gateway 550 is described in this section) its functions are
nore fully described belowin the 5 discussion of FIGS, 6-8 Gateway 550
recei ves CCS {rsfm@gs comng in over the.CCS line 23S. It conveptsns99/00125
recei ved CCS nessage into the TCP/IP protocol and generates a correspondi ng
TCP/ I P message. It then transmts the 10 generated TCP/ I P nmessage over the
TCP/ 1 P network 5?0 to the resource nmanager 560. In the preferred
enbodiment, r the TCP/IP network 570 is a type of ethernet network. In one
enbodi nent) the generateﬂh@CﬁthtMEiaxﬁIlﬁnﬁ;Enﬁsanm&iefacpnM@rd%ﬂsch

Protocol (MSP) ¢, HOWRY 8Ly 38 el BebGaoan 2ad fbat ;_x@é&&;k £5585 yu%@é” any

type of siml ar pr can be use
byt e-ori ent ed ﬁamtodéISU@ﬁ .an§¥hgr 6t5<§1?oldefelffi¢%dt1kﬁ/ mm*r@ccabst:ha@t synt ax

notation 1 (ASHybhoeeR RBeUsS |8 Of i P P 0&ph Sréact yd ,o%tdeare not
limted to, 20 E%%O rlsee qaférQ¥P \ < %r X. 25, SNA,

ephony Fqr un1éECT F? S.
| TU OB1. Gt el@y CESENE) 8677 J0aRbeS SFOH/q98 nes@z@e% W ahSnPEEEd o om § he
resour ce nmanagetrahspoamresuche iMERiMa misimaa k 576, cadfkl ihd ushrateunbdhe

di scussi on 25 Q%dOW%ghﬂ %%éggg e %h%;ﬁﬂ} SO can then generate and

transmt a correspon message over line. 235. Gat ewe
required by the 30 It aI §hehdndisgs q@mcﬁens%lmw’anme hESUESamet wivek Those

gateway 550 cag; 31,390 i@ ra%;xftqrf%aaéﬂoﬁ 'dBAW TE0EY | Ofisy (e lr BLORRe and the

TCP/ | P prot ocol I'ow control, over|oad nanagenent activities
requi Hed by boMessaget fypeesdiTice MimdeiC sHRentHE besli Baeycékicity | | not e

that, the perforgea rérMdhahnbunclseandida Bl e 3T LH%&E&In(;BHItL e 1

0 JUN 2002 ~V(’%?g1nat§ng switch. The MT defines a message from a
set of messages used to support the setup, takedown,
and management of bearer channels.

15 There is a variety of ISUP messages. The
most common ISUP messages are the initial address
message (IAM), address complete message (ACM), answer
message (ANM), release message (REL), and release
complete (RLC). There are other messages not listed

20 here. (ANSI T1-111/1995 and T1-113/1995.)

In one embodiment, in addition to the
destination telephone number of the wvirtual bearer'
channel platform 250, the switch 120 also uses the
database 125 to retrieve a circuit identification code

25 (CIC). This CIC identifies an available bearer channel
between the switch 120 and the bridging switch 130. In
another embodiment, the switch 120 determines the
available bearer channel without using the database
125.-

30 In step 310, switch 120 establishes a
connection to bridging switch 130. First, switch 120
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
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rcT/us9y/ oo~zs protocols other than any specific CCS protocol and the 00
TCP/ I P protocol. The reason is that a prinmary inportance of the gatewgq;J Jélg*)z
is to act a c uit between the resource nmanager 560 and 'gﬁ wor k
S 220. 4. %z%%%}sgg?l\/anager Resource nanager 560 is a key corrpgﬁ IOFF%
present invention. In a preferred enbodinent, it conprises a conbination of
har dware and software 10 inplenented on a corrputer system usi ng the Unix
Qperating System Although the resource nanager 560 is described in this
section, it ar. [ ]ggﬁf S} e he cussi on of
FI GS. 6-8. i&éh‘ﬁ'&i g/g?lr%t é?‘nrg;aqugs%c}u%ce S éf%lp Q}Xg 4,‘,9 Eﬁ%%l on'ilk)1 t he

resour ce mehAe2lse0 ln§1t1ﬁ@5m§4h@t gleatdaagiion anlUB;bGPJF]f@f nebeorizbved t he

el enent s 0fbé£‘ﬁa¥' ehﬁahe@egﬁ%rtf@m@ejo platd A 215@quirPéé Lghespgtion is

readily stor in and retrieved 20 froman internal or_external database

240. For exa%%‘P’éma%é’ﬁ -an SRECELHiaR 1e Yaattdta e a1 @ sCHat §hckess poi nt
(Es\lPl) dal t h@lﬁght@lahﬁ_t;aa@n%&@l@&n e, e_arw 1d§é6r6&haﬁﬁlﬁ@cﬂﬁélﬁédrbf those
skilled in the ar he resourc s the sta ;

each bear er CRRARRYEY - c R ﬁﬁlgﬁf‘(‘?%t ’trlfalc %ﬁr Qcﬁ?tt ahfibl B éﬁlleorm 250
over hi gh bpotmtdthdei pé 2he. olrtichlned imeg revail thsh t hie. etatHW1othea2b)bearer
channel goi oyt Lfr ir Reay M p. over the

hi gh bandmn%g% 3 dE %g§%Q$O% gé%h?ce ﬁgnager g%%t %8 ngg t he

i nconm ng be@Pee @ﬁaﬁﬁ@ld§§&ﬂ@§qﬁPﬁkﬁ%&§ﬁnuhb %M1d%rb€§%éﬁ EWARBEl s comi ng
i npo the SONEG) ¢r oss-connecti ng controller 510 (fromthe high bandw dth

pi pe 225) are avail abl e and |ch of th ar cha nel in use.
Similarly, the resour®te3pca f(f?ﬁJ&Ez éhf é%? g°F%TSé§99F00125
manager 560cdﬁb£éﬂbﬂesthbec@ﬂﬂgmsuxdnnﬁdﬂtmﬂmﬁwmbrﬁdgiug byideher m ni ng
whi ch beare I 0 ss-connecting controller
510 are ava:j‘ ?OQ? %h\%h%qj‘%%lhese At}:garer rgénﬁel s are in S use. The
resource nanager 560 mai ntains the present status and the potential status
ofjseach transaction ppocesghyiar Wild 525) 535. For exanple, the resource
manager 560 has know edge of which transaction 10 pro S|n units are
busy, and which are avV&® &ssent PR QP 8RS kMM @Hgé’aS Nfow | ong a

gi ven transaoNEDN (pyoetssineg Uit Sl 158Gwduels) heeatoools€orimataddint i on

t he resourc K it kno §§N§% [ 53¢t ocessi ng
units 52S, 8 %Egggghggﬁ %rgﬁgéé a 2@ coﬁg%Eb & éiﬁg g?rkggfggearer
channel pIthéﬂﬁﬁéS@lﬂNﬂan«%ﬁﬂfa e ¢esbit %th%%aﬁéFWQGB det ermi nes
Which transashheg tkf Q@&wmw&ﬁﬁoé%oé@&m@ Bh 0€ES6navir80@i COLLECT
call. This |ncI udes know ed%ﬁ-Feg ger a given call 20 requires special
processi ng. PEBF e&x STy P %tlon nunber is an 800 nunber, the
nunber can be transhﬂﬁnﬂa(théﬁe&mbmdrmmmErsadependang SONEme tinme of day,
etc. As w targkts%roldaﬁ Luddlf, T OO &L FPEBRET DB OBEAEBRAALNIER, Nfor mati on

by accessing an I nte
igh speed 51gnals transmitted using circuit-switched

synchronous multiplexing. Physical interfaces for
SONET include synchronous transport signal (STS) frames
and optical carrier (OC) frames. For a detailed
understanding of the standard SONET format, the reader
is referred to several publicly available sources,

30 including “SONET and T1 Architecture for Digital
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

-22.



" 25 or external dat abase, such as the database 240. O her speci al prOCﬁjﬁigg 2
requi rements include connecting to an operator as specified by the dat | 200
- or providing additional voice pronpts before turning the control over to

the transacti sing unit 525) 535. 30 b. Incomng Calls 2
. @%%@Qf \-”\E‘arﬂJs%/ogx 28

service reque into the platformover the CCS |ine 235, gateway
infornms the resource nmanager 560 of the service request by sending -3 3
SUBSTI TUTE SMELT (RULE 26) 1 0 JUN 2002 WD 991 35803 PCT/ US99/ 00125 it a
nmessage. The resource nanager 560 determnes fromthis nessage on which

bearer channel, dafgeisvePALbAG. rhbihhen BagshoRwerhrLata d1n ansayptlagl e
transaction proceSS|ng unit 525, 535 capabl e of proceSS|nq{the 5 cal I n

deterni ni ng t PYHRTh 2PANBELR BF?rﬁF-88e§§Fné}’-'GLl"lll-""f“li*f—é"s"“‘-’539!!ﬂ P D etRean

incom ng call,fdhe 6£SOUEERaNBRIIBULAEDeBeLONMTS )l .0ad Pal ancing (al so
call ed | oad shar For,

n . _exanpl e ase 10 predeternlne real tine
cal cul ati on, g%%ﬂ?&écﬁﬁﬁggérhggUog A Eaipﬁ ﬁﬁﬁﬁé;?é 5F to
t he tsansacti ocmr pncmr;esinngsun'whﬁcﬁZEm 585 ns agle tdmtpnlr&}ad reein sand | on

processi ng unlr}\g é2§ec§%§ PaveAe%HfL:ylal sent, Ry g,g%%slore&@atg)e_,eddei ior

processi ng ef 1l enc erred enbodi nent, the resource manager
perforns | oad matwﬁenngssySKee@|ﬁgn@ra@kaoﬁe@m@nthﬁﬁwﬂencﬁﬂp rpdesch

transaction proges§stsg Muuh%a%m%%5 sTRR hRlRSeNind OafdyNdh gy Measdred as a
function of a nunber of vari,a % rlablﬁnls ‘the fraction of 20 the
avai | abl e prod%%%?ﬁgCBBREFt&§8dt i §°§ng ed 2itifitidt 452 in the

receny past. Thegheactigpichliyobessieen pegenersabrara resdes [ aiged, for
eXANPl & oY, USRS PHERhHLeS Y 96dRdoBY el (PSLAND YBHETESHPPELL NG ( he

i ndi vi dual tranSaction OCESSIH% s the
nunber of serVikeregquest $hgl P& t@Nerbeﬁ@efﬂﬁéﬁbadﬂkbngﬁbGEQQIMQadn|t

525, 535. A thifgdiyarhaal %h'essfemleat%%r@lfeardhef&qra“ﬁee npgests al located
to the transaction Froce55|ng units 525, 535. c. Qutgoing. calls In sone

cases, the traPSEREEoROPPYRESEtAGTENPESESE: 9§§§quqrqﬁﬁRPQQFm%ke an
out gqisng cal | ésemuhbeavibhsalscaeenes,ciarnel pitdid orimmed, fd the - -34

sections.

In this embodiment, a SONET cross-connecting
controller assigns each bearer channel data of the high
bandwidth pipe 215 to specific byte positions in the

20 SONET bus. The SONET bus uses a VT1.5 cell format,
operating at an OC-3 rate. For OC-3 rate operation, 28
VT1.5 cells are interleaved into a single STS-1 frame,
and 3 STS-1 frames are interleaved into a single STS-3
frame. An STS-3 frame has 84 cells for carrying

25 channel data, and 162 additional bytes used for
overhead and stuffing. A single VT1.5 cell is the
equivalent of 27 bytes of data.

The 162 bytes (the equivalent of 6 cells) are
used as follows: Bl bytes for a transport overhead

30 fielé (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.,

.23-
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~ 0 ~uN zoo2 WO 991 35803 rcTi us99roo~2s exanple of a 1-800-COLLECT cal

the transaction processing unit 525 receiving the call will first qriedi 302
information fromthe caller, e.g., the caller's name and the called party
t el ephone nwolensssoBlext, the 5 transaction processing unit 525PGH/USIMEEES t o
call the called party in order to verify acceptance of the call and

conpl ete the connection between the caller and the called party. This |leg
of the call (to the called party) is 10 a call directed out of the virtual
bearer channel platform 250. When the transaction processing unit 525
desires to m@uiwaiqnnbmmnm shh¢lei tel bf or nHowkreressuimee manager 560. The

resource na rq n; N, av bl.e éﬁga el for the
15 out goi ng 1'eg over t#gl%%% l%§§%§§é§ﬁa 8 @E%@ alfggghgi t gplnfornatlon
to gateway SBEMexhitdre u%%'*su%hbnfa:c%'l‘ﬁeiﬁmé?ﬁmezerﬁasmﬁeavqrdm% cal l ed
Earty TEe O&%éﬁﬂ{ﬁbﬁﬁﬁh§éstﬁﬁ Batksi s then transnlgtgd gver the_?vg!:able
eagrer channel sel ect by the resour.c manager navai l ability
or %ailure of resources The® ?%égﬁrce ngﬁgﬁe?vggg §FE lﬁﬁﬁHﬁé§?'€he

unavai | abi | iinvegrt e | SF2- bf frameultes. . | inher2gavednsdacid an FLEe3si ng

units 525, 530 de @é’ﬁ'ﬁ@%@t&@rpﬁﬁgé§§t588 w@eamrré&eeaédc tie resource
manager 560 can queue the call so it can Erocessed %uanext avai |l abl e

transactlonTﬁ?k§%54r&P%n?tan¢h§I@§séﬁr€Bdnﬁ ageF 1560 4dan lal Wit paERSt he
Call at ag Z&K@rméyeoﬁgatgaas@ehl eﬂeahaaessﬁagdumizto) Véﬁﬁhr?é@)/&s
recorded_ness indicati tg the caller, t [
?Q it iO% Y ?é%%ﬁe?h PgﬁgﬁegﬁﬁgFlaFﬁeeﬁg igh} gnsactlon
proce55|nglﬂumllmmmesFBGalAabiklusBrStSUBSﬁbTUTEeSHEETdFﬂiﬂd 26) 10

JUN 2002 Vwﬂé%%fﬁ%%&3f{giﬁ A&Emwéggﬁnaédlgs &oh% %ﬁt%rgégggzthafhé%

platforn1ca suppor esource mana an sen

rel ease messgees 2Ty, exmE2ined {ReTBPLBgRng Wi tFéﬁ 133 rterui Fingtt he
bridgi ng sw tgh dypPet Oof etﬁasgg&beoﬁabberﬁezhe412r0| NG HWALCH AB0 will

At G TR NS S SR N
processing uﬁmésfltﬂtreepbnpesnblsuchlkaomﬂehgepdﬂutxﬂhruiunMee manager
560 will Updﬂfsﬁtéegfté‘g’??g%ngf cAahh@R°8Gko?" ks og,eesa]e 44 dgecores

i nactive durtn processin € nmanager
560.- In turﬁromhbheeé@uﬁc@vmhagér Po&D LR bYﬁ@ésﬁlgn Hhe ¢Bhe¢ to a

di fferent remaining cell positions are determined from the well
20 known interleaving technique.

Table 1. Section Overhead

Field Description

25 Al, A2 flags used for
synchronization by receiving
machines

C1l - used for STS-1
identification

Bl . bit interleaved parity (BIP-
8) byte for the previous
STS-1

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




15 transaction processing unit on virtual bearer channel platform Zig If[l(l?
any of the CICs comng in (or going out) over the high bandw dth pi M&
are lost, the resource nanager 560 will update its status accordingly. For
20 exanple, the resource manager 560 will update its database to indicate

t he condi ti onwoOl¥sssaincti ons of the resource manager are nore fRETAISI9/00125
descri bed below. F. Establishing an incom ng bearer channel with a

transaction processing unit FIG 6 is a flowchart illustrating how the
call is connected fromthe bridging swtch 130 to a transa~Cti on processing
unit 525 on the virtual bearer channel platform250. 30 ~ In step 602,

bridging sw tgh,;130 exam nes the |AMtr f 120 and
LS %éf&‘%et‘gﬂ {t:ﬁgl ﬁ%%%?k

det erm nes t hat ]the connection rnust be arer channel

pl at f orm 250. Hhe—b+dg-rg—snteh—130—-ecates—an—avartable—bearer—ehannel
going to the viDtudl2bad¥er -3 G 10 JWQOMV@@@&BSB@SC(DCWL‘US&QQI 0125
channel platfdrm 250. This is an avail dbird bedmenighuaneveabdagmshe hijgh
bandwi dt h pi pe 215. Concurrently or thereafter in step 604, bridging swtch
130 al so assenbles its own [AMfor 5 transm ssion to the virtual bearer
channsl platform 250. This I AMincludes the designation of the selected
bearer channel (i.e., the C C) Tabhe @est iLizie @vexdigud code of the virtual
bearer channel pl atform 250, and other inportant routing information. The

IAMis 10 tra sfrg_ 1taed over the signaling g%ﬁ{;étggg al ong with the other
signaling inf CW. ; Sssage

containing thg HISUM2 AM w || include tHheoBEsect en betesr tohaheel (i. €,
the CIC), an QPC field set to the point cbtbesobehe 4% bhed§PBg swi tchl 130,
and, a DPC fiel{d.SeT To the polnt code Of| the_Virt pear er . cnannel

pl at #8rm 250. |[fht cCS signaling nessage Eﬁeqaﬁ% ‘E?% ’E’SYS?PS}SéIfV 230 over
signaling trurks 235. Fromthe STP pair IRHEVRCER TRESABLYY s transnjitted
to the virtuali dearer 20 channel pl atforng,;@Oln{:er_ségpegogargg eway 550
receives the (QCS nessage (the 1AM from|SiFrpagy g2Pic{Fatsuay 550 is 4
protocol convgrter. It converts the CCS r@§§@gﬁatﬁé@n§é eaparbiedl an CJS
protocol to, flor exanple, a TCP/IP 25 prijotieeolindhevdfRéa® nessage is
transmtted over—TCP/ P Tetwork—S70,wWhilciT can pean erhermetr—Tmetwork] t o
resource manadefl 5662 In step 608, the réé‘%%?%wa%aﬁ‘ég%‘?a%e extracts the
CC fromthe TCP/LP nessage. The resour cdPBBCHRhiGR SE¥EBCRREN f’*rpé sl atles
the C C using @n.phyygernal or external daﬁg@@sgog4pméo det er m ne wherje the
data is locatgd on the SO ~1ET bus. Spec| ébmmhh¥YcatDEnEeaadr geempaager| 560
determi nes thel cell identifier 906 (the [sggoadshytrhiasdst Respaglet i on lof
the bearer -3 |7 SUBSTI TUTE SHEET (RULE 26ysed for maintenance

control, monitoring and

alarms
15 z1 reserved
J Z2 block error protection on

broadband ISDN UNI

E2 order wire byte

In the STS-3 frame of the present embodiment,
20 the remaining 84 cells are used for carrying data.
Each'cell has 27 bytes, 24 bytes for carrying channel
data and 3 bytes acting as Virtual Tributary (VT)
overhead bytes. Each data byte contains a single
bearer channel, so that a single cell carries 24 bearer
25 channels (i.e., corresponding to one T1l).

. 25-
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WD 99/ 35803 channel within the cell, which is one of the 24 1 0 JUN Z002
PCT/ US99/ 00125 channel s of that cell. In step 610, the resource nanagguuﬁqmy
- uses the called party nunber extracted fromthe |AMto 5 determ ne i ch
transacti on WP8¥&B8Y ng unit 525 (or 535) is to receive the calACT/U$f40125
call ed party nunber is the nunber returned by database 125, which
represents a translated version of the nunber 1-800COLLECT. Again, the
resource nmanager can performa 10 | ookup in database 240 to determ ne the
correct transaction processing unit 525. In_ allocating this received
service request to an apPPUPLFateoRFaf¥8Et £BR SOOEEs WY LmiefEestedss, the
resour ce managesuddds s at ararnean ashtleshisbsefivid miHmd hisapgacti on

i its 525 535 h bility t whi ch t f
Car . Thi's B¢ odneeR B BB R B Ea o el oI IRt et hal ©abl e

(e. g., databesearA0Fomnuohcahiéonesvarce gaMapebed@®rarhamaelly access.
For sexanpl e, ud ke 20a 1e 8905 OOk LERTpe8EES 5 1 hBE WHE SO WC & RNRIET L SEPeBUST have

know edge of which transaction_processing units 525, 535 can process
col | ect typechannel FhatfezBured RaRa§éRrdAsEbecsrrdless ea%em | oad

bal anci ng i nciletes 1 -eg WheCBONE@NBASt bONFRRACRISitHE Whdr&@biabd5 is to
process a call Thif IS gone so.that the _transa Lioné?rocessiqﬁ uniits 52S,
535 are not ThHtly T3ad&HF™f 8PTREr e ®8FFi EFBRE2GHIOY AT ATEDF LR PelRL E
resources. Ilwiktconphsshitngnioadcbaivandahg, ocnesog o Ibranageighéfd keeps
trg k of thecéﬂg;seggrlrgggf)gaig?cIgot ng;}ggt Eﬁgnplreqq%ssi ng unit. The present

| oad can be neasured as a functron of several variables. One variable is
the fraction of the prédesbiAgepbadimenst kheavaiansipart fproeheeadariable is

the nunber ofpg38aéxthgl d¥bFRebd~bytes  are use for opdradidsng£002 W
99/ 35803 service requests ail ocated to the transaction rcin~s99~oo~zs

processi ng uMRiEbStragsonaapd; pgipserapre i(9AHe nalanee ofthhe service
requests al |l gppb@iméAtt haclhagsasti ea1pE0aessl Y Wirry Sodarstep 612, the

apiopr i at o CPAFRALET ofpfORESa Y GANE BYSESAUTRGL B WERFE bESF EFFEhannel
com ng into fbe vhet iakebéarginghapeshtpbat f and B30 ntt SONEior
Cross_ConneCELQQSS89ErBbEQBegéQ BQG§S25nbytes (for path overhead)
used for OAM. Therefore, the bandwidth used is 155.52
MHZ (8000 frames/second x ((84 cells/frame x27
20 bytes/cell)+81 bytes+27 bytes+54 bytes)x8 bits/byte),
amounting to an 0C-3 rate. The data is transmitted on
the SONET bus at OC-3 speed, being interpreted as a
standard VT1.5 format.
A second embodiment of the present invention
25 uses a modified SONET format. In the modified SONET
format, it is recognized that because the SONET signal
is transmitted in the closed loop of the inventive
SONET bus (distribution network 540), the overhead and
stuffing bytes are not required. Therefore, in each
30 frame the 162 additional bytes that are normally used
for the overhead and stuffing bytes are used as cells
(i.e., 6 cells) that carry channel data. By such a
modification, this embodiment enables the usage of 90
cells at 0OC-3 speed (155.52 MHZ), versus 84 cells. By
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- 10 over a bearer channel. The resource manager 560 has know edge of the
availability of all of the bearer ' channels com ng into and goi ng out(d dg#N 2007
- the bearer channel platform 250 by accessing an external or internal

dat abase 240. o arer channel is assigned 15 to a specific 9&bda9n
wi thin the frame rc])"fsg)@he SONET bus) which can be referred to as EHS-(%ET
circuit or a distribution network circuit. Therefore, based on the bearer
channel of the received call, the resource nanager 560 designates in 20 the
call offered signal which bit positions (or SONET circuit) the transaction
processi ng U“'Js;gﬁ 9% | Lo 1'5E taué‘cérﬁﬁédl‘x @ﬁm R rdahpdial & Lheydransaction
processi ng unit I's one that s avallable and is capable o processing a
1- 800- COLLECT heiter 2shamnelep ®1490tBést r aRSa@Gdert iofoc e dpvkng 95
establ i shes a @éﬁhﬂ%ﬁu@ntmetavébﬁegesweaa@dmsﬂa@ tHi Wb Bndhe cal |
processor 520A. Determning the call to be a 00- COLLECT call, the
transaction prift®ssPTICeHt rSQ%t‘F’H%hVﬁl'ayésoh’ét the PEEH PR 30 nessages
(or pronpts) a@i@d@uﬁ@:ﬁtlntnénﬁfamesfr(d)mat_he9@aldeerls)Thae:eswemé£deaessage
is followed by, uatl n_pr.oce t55andthe
call pr ocessorg@}ﬁ) %8$é§e| ve |n rréﬁ%g vgl%%t S%ﬂ%ﬁl%r - §39 SUBSTI TUTE
SHEET ( RULE 26) 10 JLMF290240119©ﬁ358®36§ @T/Mmoshidyilgtdl A8 Mt SONERI t her
spoken or keyedoipdQ £82 LRI EPOAREALAEALNA ThiOmddyd QNeddied eﬁ&fﬂagg of
the information by the transaction processing unit 5 exanpl e
cal l er can be kskidelefsamehgorapneingdivadualwgiedd ias Fhedchardabdy t he

transgetion prp&ﬁﬁét nngB' alégérwhgﬂ Eﬁaleera horthedald eire Ald&g {his, the
caller is asked to_key t he bei ng cal l.ed, which is recorded by t he

transaction pr'b‘&%s%?‘ﬁ‘@eum Th82§O§§T f§éP‘Pe§0(9f %ﬁeH%MQQQwaﬁéncy
(DTMF) si gnal Spefl'hﬁecomium RatedD 402ehhabki7shederet weritdthe cal lef at

t el ephone terml_rrll‘%l%e' 4@95%%1? hgaggg%g R %estshengMu it 525 is over a

bi di rectional Y 'ng-an o goi ng bearer c Tatnel 15 with the
called party RIGSinghsanfl aBTareipeow EhHSt,s eialdl’us:erlailt 4R Hove t2e call is

connggt ed frO%yatééaf‘éf‘CEIaPPyPﬁBCéﬁEhngw%ht e¢h I thedaldwdeparty. In
step 702, once all the inf ormatlo is 20 co#’seected fromthe caller, then

the transacti oFRpFHEREsENGeRREE § BnP?éns ORI3 IR RRe thY Eae
resource nmanages &8&6h Efbmr ¢spuace wEnagerh®ad@ hasderowradghelint het

availability o&&%lllegf bgg{,g Sgpgggelﬁl %%T n%gzﬁ]ab naenctﬁggé ng%gut of the

virtual bearer anner form accessing ase p 704,
the resource maﬂa@eﬁOSG@YnhbnoseFééﬁgnadaé:\W@lYISamaeB SANEVaiye uTE) i . ehe an

emptyeel | in é@eﬁ@'\lﬁytéuaoel 'ﬂsV\’ﬂbEB he Ea‘&%ltlhei&éﬂtgﬂ‘ﬂgr' Bga9f the call.
This 1s the leg of the call oesot 30 fromtl~ V|rtual bear er

channel pl aton‘Pr?-??sé 1ﬂc58FdFﬁ599 orn 0s8ep 73S dfur M2ge® 580 sends a

make cal |l nessagaeséd.the gateway 55C. This message is transmtted over

TCP/1P network 570. -40 Since ninety cells together form frame 400,
the total bandwidth used is 155.52 MHZ (8000

25 frames/second x 90 cells/frame x 27 bytes/cell x 8
bits/byte), i1.e. 0C-3 rate. Therefore, the data is
transmitted on the SONET bus at OC-3 speed, but the
content is interpreted according to the modifications
described herein.

30 t Even though the virtual bearer channel
platform of the present invention is described with
reference to standard and modified SONET formats, it
will be apparent from the description provided herein

that alternative embodiments can be implemented using

27-
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10 JUN 2002 WD )9/ 35803 PCT/ US99/ 00125 In step 708, the gateway useqotmmm
information transmtted fromthe nmake call nessage to generate a

corr espondigg y65ss09essage. Specifically) the gateway 550 genep@fpsosaniisAM
including the called party nunber 5 (the nunber being called by the caller)

and the avail abl e bearer channel. An | AM nessage is transmtted to the
bridging switch 130, including the available bearer channel (i.e., CC, an
OPC set to the point code of the virtual bearer channel platform 250, '0
and a DPC sefthed tdoNHI0IddmEDtiEbDé f8embesddieng .swotch ,180.13 jostep, 710,
the bridging sw,tch 130 transmts_the_pess t.0.the _call ed rty. As
recogni zed ct'HosWelt Ooﬁ)}ﬁﬁa?’g/é%irf‘ff,sl?ﬁegggflpgadﬁa? f%%‘% be | ocated
in a nunber dependling Hperbrsuligi aigl ewapphi¢80ions .coFhienataroremi ith t he CCS
net wor k, nuskt. . arg.[q' A I N.ARRALER | Bl S t (specifically
a CO swi tch?ﬁ}ltﬁglt W }vﬁ%glaafg et’%ée]p%gl Fgg pgrtt}igggb (ga;xa\r?pl'tg{}the call is
transmtt ed PE@s@RE omMVER gt B9R$ chles, ssardardnwanénmesi ik Wkonnecti on

to the LEC swialrci.0f Jihe odd | @ePBetY s rdhe chECa3Wehiehi RPYAtdY Wi thin the
call ed party~s LATA, transmts the call to the called party. In step 712,

address conplete (ACM and 25 answer (ANM nessages are sent back to the
gateway 550 fromthe network. For instance, after the |AMis received at

the LEC switch, an ACMis ransnitteg Pack to the %gteﬁ@y 50 over the CCS
network 220. Subsequerity,TRher1hB2ia F@EeﬁaFE’?ng WErERHRF™0 t el ephone

(gbes of f-hook), an ANMGessape &anloSkPdasgsage)llivsturatsitig tgue back to
the gat eway ﬁ@qﬁﬁerbé%%m&@rgégggorﬁnZgbef?g?a%’taqflt.er \megﬁ eway

550 receives the ANM nessage, It sehds a connected nessage over t -41

SUBSTI TUTE &9 RY RRhianss) plapfgrmn2bBo2ngdudps) A3SONET aTRS$5991U(f 125

TCP/ 1 P net Widhredk: 41y tdtsh ¢ RSPUEECS MBNaBRN 15@0ckeERbY s oA aidie resource
manager 560 that .a connection has been es%g$ |§B%d over an out goi ng bearer
"t

channel to tHYRAFERDHFINEY JSnT'ﬂrg?Eﬁﬁ re$d@ St Yer 560
tramsl at es tdwdiead oig ahadinel 5285i Bg5, ha ddbababetiéd, nerwietlersdme where

out goi ng Messa0es beap£g§ 00 [Ag gENEL B“%n Specifically, the
resource nana%%?‘%%%yggﬁ%Tnlnes ?ﬁe Ce&P |§ent|F|er EO%’and the position
transmission control protocol/internet protocol
(TCP/IP) network 570.
For the present invention, transaction
20 processing units 525, 535 are not limited to such
processors as voice response units. For example, in
one embodiment, the transaction processing units are
individual modems or banks of modems. These modems can
function as access switches, providing access to one
or more additional networks. For example, banks of
modems 525, 535 can provide access to an asynchronous
transfer mode (ATM) network or a frame relay
network, which in turn provide internet access via an
internet service provider (ISP).
30 _ Virtual bearer channel platform 250 will be
described as operating with communication network 100
of FIG. 2. However, it should be understood that
virtual bearer channel platform 250 can be adapted to

-28-



10 of the bearer channel within the cell. In addition, the resource manager
560 infornms the transaction processing unit 525 the position on the B 2002
- bus to which the outgoing leg of--the call corresponds. The resource

manager updates the status. 15 ~ In step 718, the transaction pro [
unit establi shR9¥3BBhnection to the called party using the Smgf%gl?@é@ﬁzs
(the designated channel in the SONET bus) by neans of the call processor
520A. The transaction processing unit 525 then plays one or nore scripted
20 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 scriPPeHaEBs¥a§E PEhES I‘%&Rﬁf Wna%’%/rtﬁf(r?% rb#)t‘t’ﬂﬁk?r‘.ﬁ(ﬁ§§8piton
processi ng uni §epabrand ERemCcahe Pagassnid SHAio sEceh&eprakentation from
the caller that 1s_ei.ther spoken or keyed into the tel ephone term nal 110,
fol | owed by rebBVﬂf‘EdoB’f‘ the information by the transaEtion processing unit
52S. For exanple, the trdmsdet iadrsprioemsstiant urd tn@oe 5eBapl ahe a
prer egor ded Teg 5306 o REORILAG, daNG il dLlcnate 1Y, B 60h! 25 6Rls b

foll owed by the recorded voice o e call er speaking his ogwn volce, such
as "Tinothy." WRESESATELY SAHEFRARRNR HEppbt tIRFPIE BCEcdBpither agdcl i ne
the call by keykng iwirt4d1 pbdlelNrRO0Z NS 901 SHBO3RETLHSPILAALLE 2
digit indicating "Yes" qr "No." The, transactjion %]ocesscling unit, 525 will
accept the cal PEdepEr APLY & FHREE 9D RIRrdt ntP IRt haPddRInot FOF provide a
connecti on bet amenmpillee chld elsatfdmm aesources | ta. ». estabdhsabed dnet ween t he
transgction prg i [ t C r IS

bi di recti onal %%%zs{%gnt heuﬁqé'a ﬁs.sd'noﬁ%bg%%‘?%’d&at%%ot ré‘%ég{c‘ﬁ&&n processi ng
unit 525 can ahgoagefrosht B HANET (trese- connest bagt gostrefdsal 5tld)accept

the call. In Fﬁhg 2@ SERAMED atl - & | gdSgrSheese. aTheahrars#thORne
processing unit 52

5wll notify t resource manal(l;e 560 of the need to
rel ease the caPROtREIs |SUCH s‘&yattr Jﬁ%‘?ﬁ?e%o‘ﬁ’é%"sa"é% ]c‘g Rpk BSt ERRY 1SEFGhat
rel ease is reqpafredofGainaway 55 midrn t senthddes boodigtagbewat ch 15 130 REL
(rel egse) messg ver the i i dgin i.teh will send
back @1 RLC (regggggog})nrfpl etAe rrrtezgls%}%[ t(%‘z]\%a?q?% }?%éggiél gggig’htg the call.
The gat eway 550lefé@rotisf ites keheddefinri dey ntiragiensebonalt he rel ease,
after which theeh@sqWnsd iFNAgAHwRG) 2e Wdsowpdad cadababasaeddPeardnst or e
the status of the bearer channels. In steg 7€0 V\:hEﬂ t_tDe cal |l ed part
accepts the caPPd fdn dMe TR TN PFBcR5st ngttihtet 5282F Fan 4
nmessage i ndi capilag fiduns. condition to the 25 resource manager 560. - H.
Rel easing the virtual bearer channel platformFIG 8 is a flow chart
illustrating how the 30 caller is connected to the called party, and the

virtual bearer channel platform 2bstEiperéasenefyenrkt ArdcS ion. This
occurs if the ggldssksedy accepts the call. -43 SUBSTI TUTE SHEET ( RULE 26)
1 0 JUN 2002

In a preferred embodiment, distribution
network 540 is a SONET Bus. The SONET bus transports
25 bearer channels between the bridging switch 130 and the
transaction processing units 525, 535. 1In other words,
the .SONET bus can be thought of conceptually as a frame
structure for bearer channel signals coming into the
virtual bearer channel platform 250 from the high
30 bandwidth pipe 215 and for bearer channel signals going
out over the high bandwidth pipe 215 from the wvirtual
bearer channel platform 250.
Within the virtual bearer channel platform
250, the transaction processing units 525, 535 can add

229.
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N O 99/ 358113 PCT/ US99100125 In step 802) the resource nanager 56?_ sm%nza
bri dgi ng nmessage over the TCP/IP network 570 to the gateway 550. ﬂ

bri dgi ng nessage includes the CICs of both the incom ng connection (i.e.,
via bearer whasnsio} 5 to the transacti on processing unit 525 FQUHSIMISI2S
cal l er and the outgoing connection (i.e., via bearer channel) fromthe
transaction processing unit 525 to the called party. The bridgi ng nessage
inforns the gateway 550 to F transmt a bridging FAR nessage, which

identifies the 10 two bearer channels. In resgonseg t he gateway 550 sends
out the bri @f%y FARTEEYEREE t &2 thel BPNdENRgSINETcRUS30 USimsstidpe 804, the

bridgi ng swigoNETI3hteerives $he, bs3dgi pespOBraResgge, Thesdddyes ng the

incomng and_ 15 the oi n s of t call. I n_response, the brldglng
switch 130 tfrl}edggé%lW%;g‘?%\olge‘égg%‘Ft%H%TXaPl SONEZ '10Qp f&&F the cal ler and

the bridgi ngrsndmded 3011 arite bet arsact henbprdgesging Lah tE3G2nd $he cal | ed
pary. 20 T d t e e C nel oi hg to,the
transactl ont}%r ?é:ﬂesg%{r}gtﬁ#tggiég# gﬁgﬁﬂ b?%%?%g%-ms?\ngpch %3% %g?%% bear er
channel coniafg e hfaxee chanratsi eAnpracéBsPHgruthe Bighyoing to the

bridgi ng swigaathwkidtkn | i 5é ep1 8065 @1&8'QQSQSQBEL%uﬁQ§§§@§éé;EdaﬂéfhttEd
over the CCS _network 220. Specifically, switch 130 transmts a

REL nmessage t8 (R ht Ry 5%% BPtefe elﬁFGEpaEgaﬁg E@hémﬁﬂa$latforn1250
In step 808,sigataayr 5onodf Df 6@ SONBUr EordAtnanggal o6d Gevearsdde TCP/IP
nei@ork 570) that the two bearer channels have been rel eased. |In response,
urce manager S60 updat es database 240 to indicate that the two bearer
channel s are once again av&ilab@HETocrosheconnanumhqatbmtroywbr 1 0 JUN

2002 VO 99135803 PCT/ S99EH012554 NoshBoELly EBRAUBIELIRBAGPT; SO0 | nf orms
gateway 550 of the_rel ease |. tbP'HéﬁFtE nessage 1 ndicating the
0 a

rel ease). | FIWEBRMASE Hage apdpéfshs @1iBeMAlEt €% RLO)
rressage b?Ctbr{eD sid@e(&ﬁtflga@?_t?w {rsbftﬁém béaéb%abhaﬁnbhatplté't_?_fdﬁheatse has
conpl e navail a .or fa resources 1. Transaction
gge55|ng dﬁﬁpsefﬁgnﬁﬁa +§EF%¢?¥?8np8§§W E ?ﬁgtoﬁhgh §é} 1de
request(l e. 01n§mdéAm&e|$1rEue1vhdaaErtbhanne&uaﬂabéamerdhﬂhnel pl at f orm

250, n0 1 Salsfh EADSACL)ANBE 0PRISLBA LR 5 05281 0538 S niltAliabL ey AS one

exanpl e, 15t he r €ésolfce nmana erm nes none Fansaction
processi ng Gﬁﬂisd%M%QtsBseﬁﬁé avBPraBkamps eanSONET X9l «ConmMRCEERGuUr ce

manager 560 dgierdi nest Hap BQntBénﬁﬁcbﬂandEBBCﬁ@i't& 1eedr SZpM P35 capabl e
of handling this particular incomn

2 i,S avallablaé$0%$ one, qgtlon t he
re€Burce manager 560 c3AYBETUETPRE" ﬁBHﬁFﬁ@ngaFPnéﬁ&
ava|labletram$@$$1@m pubEESSeRgsURhE. dAsaarohiak dpnﬂrmmt&mﬂesﬂghce

manager 560 ghtggPlngeglngIEaghsthEQEh%rvE qg§fct|on processing

unit. This af erna rveB5PFafsacti on pr 0Cessi ng uni't provi de bit
posi ti onson dérrubohNEYekas tbepbHayaagrdogr Begknmesdagyefrorthendebdher. For

exanpl e, tthéﬁé@I&éﬁ'¥§pér§@§aCtt@”BE@Q@%@b”QnU&h&é%%hd&Ebbﬁﬁéeﬂﬁssage
"We're sorry, butall circuits are_ busy. Please hold." I nst ead

a36#rusi cal | - ebYPngi ?ﬁe(ﬁe§our5égﬁaP§§€W1§G@'Hqﬁe[ﬁkﬁrﬁﬁéerV|ce request

on a queue. di:[lsﬁfﬁdﬁﬁh.gﬂahédwulﬁkt $Q0)t ek t rahe fle@s aile bamn@ger . 560 wil |
check the staf Qata QU|reg tran%gcklo proq$§5|2gf nit 525, i.e.)the

transaction proceSS|ng tni-t can process STI TUTE S~I EET
( RULE 26) conforming to the 1nterface standards on the respective

sides.
30 ) 3. Gateway
Gateway 550 is a programmable protocol
converter that handles all signaling functions for the
virtual bearer channel platform 250. Gateway 550 can,
for example, be a combination of hardware and software
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10 JUN 1U02 WO 991 35803 PCT/ US99/ 00125 call. Wen the required transaction
processing unit 560 becones avail able, the resource manager 560 wi{D JUN 2002
transfer the call to it for processing by sending it a call offered
message, as with any other call. 5 2. Transaction processing uni} faj
It is possibl e“f(h"a"fj%f‘ﬁe transaction processing unit 525, 535 wi I‘LCT@iSquelﬁs
this case, the resource manager 560 will nove the call to another 10
transaction processing unit on the sane virtual bearer channel platform
250. J. A supplenental enbodinent 15 FIG 9 is a block diagramillustrating
a suppl enental .enhodi nent., This enbodinent illustrates ) how_a virtual
bear er channel IgLﬁWﬁqﬁﬁgﬂPquﬁuf?ﬁﬁ%f?ﬂaﬁy%ﬁ%mStﬂﬁ#egﬁg§§pgoﬁH6cting
controllers, ampberdtimyydwaren twre. dishe i Buixodpastninks Syamrend j oi ned 20
together in the,.fQqr i 9 - S| I 914
provide corrrrun?\cla‘:t%lc{)gr%fsH t%ﬂ%%ié‘%&lﬁ%e%%géésgﬂggwgh tgﬁ%i_s# ?:ltt\ggﬁ('on
networ k) by bedrter fAHEHHEIRS GAF ¢iMPT D abiehd it Aeprpebedobelomw iandhep4,
respectively. Hiesgaeamerocharse) scage respectively multipl exed onto ADVs
930, 931 and 932. Accordi ncgalr%/ ADI\%?@BO 931 anéi 332 serve as SONET .
cross-connecting cont rol IZEEWHY 037 Ui FECEtEREsCEE BERERIRS: MOMKI®7AN An SS7

gateway 940 is dgudusineatess Pimwizlhg 30t tbenpeptecal reerisesi @Td unction
for signaling nmessages direct Y4 wor k 9 and a platform
TCP/ | P net wor k %a%&el%?o rﬁ)rr%ej féé%\glrgg%ls%a%gg%r %n?ngggs? 8%5’)5 &an manage
the resources cforredpondinddb¢RfIR@sstge. - 4Bt thed IUNNBHRZsWEhed0/ 35803
PCT/ U9/ 0012S 4 dgts pesl . 03¢ 8¢y Q40 pADMS 13307933, P
netmo?ﬁ 950 anéﬁg%ﬁé%rnetmor@?g70.s%§¥%ougﬁ an SS/ n@twoP%QB%%§géHﬂ§I¥$
cor r espondi ng $hE ERIRP TR AR enetl s OB, theopreierard embogiment,

the TCP/IP network 570 is a type of ethernet network.

In one embodiment, the generated TCP/IP message uses

the proprietary MCI Switch Protocol (MSP). However, as
15 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.l) can be used.
Examples of protocols include, but are not limited to,
20 Enterprise Computer Telephony Forum (ECTF) S.200, X.25,
SNA, ITU Q931.
Gateway 550 also receives TCP/IP messages
transmitted from the resource manager 560 over the
‘ TCP/IP network 570. As illustrated in the discussion
25 below, in response the gateway 550 can then generate
and transmit a corresponding CCS message over the CCS
line 235.
Gateway 550 performs all timing functions
required by the CCS protocol and the TCP/IP protocol.
30 It also handles all CCS flow control, overload
processing, and management activities required by both
the CCS network and the resource manager 560,
Those of ordinary skill will note that the
gateway 550 can perform a similar function for

31-
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5 illustrated, any CCS network and corresponding el enents can be uséd M 200
recogni zed by those skilled in the art. Simlarly, although SONET networks
970, 980 areg,]jl ated, any distribution network can be use
recogni zed §§b€h§§%£skilled inthe art. 10 Ring interface 94zq¥82§%%W?“Fhe
OC- 24 SONET network 970 to the nmuch higher rate OC-192 SONET network (i.e.)
anot her distribution network). Ring interface 942) itself, conprises a tine
di vision multiplexes (TDM and corresponding a processor, as 15 well as a

SONET interfaces,&8pt SERYP) thBhNdntydags d4x 2 écQ{t ggsofth%at a
bound pat h )

comng into 1t on an inbound p (r.e’, from SONET networ and
transnits tHESR/ bBYtRECEACAHA- ouTBEUAGSPTh 1§ .that GhtRF BONEY net wor k 980) .

For the inbpﬂﬁ'ﬁoP@éﬂceaoPr@Héséﬁ'teWa[Fl seloace 30 ydesaofadabaghiem a SONET
interface (|nterfaC|€g§mnth t he SONE netgggk 970) .onto a TDM bus. For the

out bound pat’Ret4EDR oERE sBF SQRFFepMERadtTe 2o4he it e FCHaREENPEM t he TDM
bus5onto a SEREET interface r interfacing with SONET ne~work 980. Ring

interface 942 25 perforns gigngli functi imlar to the inventive
gateway (as descri bed abov%) igegggéfﬁﬁﬁ%ﬁgﬁﬁﬁi | ocations of the bytes of

data on the SONET net wdefeudze, mggageandbils itshar dfay cceomporentdofi t h SS7

network 960. 30 F-88ehbt eh{8ae30946 and 294 Lad-Red farBb &1 abAt] ag «f unction
as ring interface, 942, provjd access to additional distribution

p 1ng.
net wor ks. InCQBH¥%?%ﬁ,ae%9WbbPagFR& Ot deFAMATr 9 ANY AP ERNABROVI de access
t o 100r e t hanigpeeméheeddont & bopat gretsweten Rysing 4hSUBSIXTUTE SHEET

RULE 2G 0 _JUN 20Q2 WO 9A/ 3 PCT/ USA9/ 00125 performn e ,sane
bathein, pat FRBERETARCLYHEBN i EPRIE T AT F DT HRrREE aPOn i3
acconpanyi ngdesgnabedgineshagesecitidnhi s dsatfherctciasey aregmopeefhiddgs _
042:998 are gpLe FRBROBLIBLCLY Gald 8 sdu Rl WLTdr@ceSe. g0 | V. COnClusi on

Wi | e various enbodi nents of the present I'nvention have been descri bed
above, it should be understood that they have been presented by way of

exggpl e only, and not ki m {13 he@inkhus rddddeadidv@d scope of the
present invention shouldknot be limte 3%#?3% of the above-degﬁribed
exenpl ary 15 enbodi menfs®e¥uf UBF&HP PV S iR2RREEFdaRCe W th the

followi ng cl ahesmabdtehehteeqti walagniss.inforihtidn Cabdiitl €AE2 What is
e GhyoRelhg! U, R g el AP BERL B8k 280
This information is readily stored in and retrieved
20 from an internal or external database 240. For
example, such an accessible database is MCI‘s data
access point (DAP), although database 240 can be any
database recognized by those skilled in the art.
The resource manager 560 maintains the status
- of each bearer channel coming into the wvirtual bearer
channel platform 250 over high bandwidth pipe 215. It
also maintains the status of each bearer channel going
out frem the virtual bearer channel platform 250 over
the high bandwidth pipe 215. The resource manager 560
30 determines the incoming bearer channel status by
determining which bearer channels coming into the SONET
cross-connecting controller 510 (from the high
bandwidth pipe 215) are available and which of these

bearer channels are in use. Similarly, the resource

-32-
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nore bearer channels, conprising: a plurality of audi o response uni iﬁ JUN 2001

configured to process or transmt call service requests; a SONET bu

. configured to provide communications with said plurality of audi o response
units within said virtual bearer channel platform a cross-conneg

controller con‘?’pg?ﬂ’ﬁwato coupl e the one or nore bearer channels 't%TL/Qg?%OO]zS

SONET bus; a gateway configured to receive a signaling nessage fromthe

comuni cations network and to transmt a signaling nmessage to the

comuni cati ons network; and a resource manager configured to distribute

i nconing cal | Smgﬁatggge%%' AJLRIRAMRS WHd %Wﬁ@%@af@ﬁdcﬁgnh@q audi o

response units virtual bearer channel” platformof claim1l, wherein
the gateway isStattifePYcsticqiiedndo WHiffeReayRyr r@%@@%HSSFQH‘&Mgn@%ssage

to an internal o@%ﬁ@g%dwmwwd“stserd&iné&tqtra;:oiowmbezrtsgova&tc_-ual bear er
channel platform 3. The virt cha nel platform f claim

wherein said |ﬁf’é|l|3rélblr?e§’§’§gé" lscrbéPr N ) n‘?}:é%’l"Bﬁ ﬁeélr@ml“sal d

transng ssi on nmagieym conpri si ng one of an asynchronous transfer node (ATM

transm ssion nmedium a fr, ne- rela transm Si oken-ring
transm ssi on nedi um and e’ierf'er Het (Y s%oélrer?réé%ma?n% e virtual

bear er channel pwlestehder mtm‘ttts a@nd Zhedmytesnt sal dstatesveld shghal i ng nessage
s a comon chahgel i IfibdddSIndBaeA0es 25, 36, v'ﬁayalexaﬁﬂl%r ne'

pl atform of claim4, where| n sald received signaling nessage 1S one ;
ANSI | SUP si gn&ISSRyLass Medegem 36 hauxngwiedy e o ‘S’ééﬁb tzrgnsa}.:t@o;ru~
700~ 10 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,

15 535 can process a call coming into the virtual bearer
channel platform 250. For example, the resource
manager 560 determines which transaction processing
units 525, 535 can process a 1-800-COLLECT call.

This includes knowledge of whether a given call

20 requires special processing. For example, if the
destination number is an 800 number, the number can be
translated to different numbers depending on the time
of day, etc. As with other data, the resource manager
560 obtains this information by accessing an internal

25 or external database, such as the database 240. Other
special processing requirements include connecting to
an operator as specified by the database or providing
additional voice prompts before turning the control
over to the transaction processing unit 525, 535,

30 ‘

b. Incoming Calls

When a service request comes into the
platform over the CCS line 235, gateway 550 informs the
resource manager 560 of the service request by sending

-33.
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an | SUP signaling nmessage being specific to a given country. 6. The virtual
bearer channel platformof claim2, wherein said internal nessage |q(ygqumz
byte-oriented protocol. 7. The virtual bearer channel platformof claim 2,
wher ei n sai dwonpesanadl nessage is a protocol defined by using abst/nagwo0125s
syntax notation 1 (ASN.1 ). 8. The virtual bearer channel platformof claim
2, wherein said internal nessage is defined by a protocol, said protoco
bei ng one of TCP/IP; ECTF S.200; X 25; SNA;, and @31. 9. The virtual bearer
channel platformof claim?2, wherein said received signaling nessage

i ndi cat es t hat saingss@ge.ce Theyuraiource Mypuader o056 e dettetrmdn else mmm

channel plat{gsm m@@@a\eg@ew RSyl ol fvRYchsnhult asrcacqef Qe to:
transmt said I nternal ssaaﬁg%o t he resource nana for aIIocatlng

bearer chann&Fsth&P &5i53 98¢ daffie? .ario?v?héabgﬁt GERNS&S TP channel
pl atform of gkates2inghanditn 58 d 33X etaedb Bé goal ppgceesiage the an

ack mﬁedgenen@ nmessage indicating a connection has been established to a
cal Ied party %r a bearer channel, and wherein said gateway is further
configured to: transni Iinsa@etemining tesdageht braheacesonr ce manager for

i nform ng sagg E%ﬁ%‘irn ﬁu nageys t t% 5 & S OMES %{._ognh%icgﬁ? e%%faﬁl i shed over

sai d bearer anne e ViTt bear er annel dlaim 2,
wher ei n sai dthec&preyrsieg FRNaRpTHesshgeer5orms eleadebad3vgdad @il i ng the
virtual bear ealmaanu@adplsatafmﬂ@)nustpmel@,aaepaebeagg@dcbanael , and wherein
sai g, gateway_is e resggrce manager that

her nf|
sai t’ bear er Bﬁgﬁﬁgletrm} ° e_g %lm%ocafciglﬁ RCB00% 2 TEFRETAS t ual
bear er chann@hnpbgmf@ﬁm<ﬂanﬂdﬂ$ﬁ§QbWMQr@hﬁ snrdmipgeicadd siogrrdde ng nmessage

i's a rel ease 2akBRWadEE TRIYdBSSAPA i C855 NJ5asbeRERr chAdNRgle has been
transaction processing units 525, 535 have equivalent
processor usage, i.e., for processing efficiency.

15 . In a preferred embodiment, the resource
manager performs load balancing by keeping track of the
'present load' on each transaction processing unit 525,
535. The present load may be measured as a function of
a number of variables. One variable is the fraction of

20 the available processing power used in a predetermined
amount of time in the recent past. The fraction of
processing power used can be ascertained, for example,
by using utilities provided by the operating system
supporting the individual transaction processing units

o 525, 535. 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 transaction
processing units 525, 535.

30

c. Outgoing calls
In some cases, the transaction processing

units 525, 535 will need to make an outgoing call from
the virtual bearer channel platform 250. For the
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successfully rel eased, and wherein said gateway is further configured to:

I nform the resource manager that said bearer channel has been succeék&dUN}WZ
-rel eased. 13. The virtual bearer channel platformof claim1, wherein said
gateway is further configured to: convert an internal nessage in an

i nternal protgggbokéhernal to the virtual bearer channel pl atfomorgs®aotks
transmtted signaling nmessage. 14. The virtual bearer channel platform of
claim 13, wherein said internal nessage is carried on a transm ssion

medi um said transm ssion nedi um conprising one of an asynchronous transfer
node (ATM transm ssion nediunm a frame-relay transm ssion nmediunm a

t oken-ring traaxamgieorofivedi g 0GADELEET heakl , t thashrassantiedi um 15. The

AR SR CRL g L 1 Sl SR I S

si gnal i ng nessgge I'S "a common” channel " st gnali ng ( message. 16. The
virtual bear er relcemde|irgfleunatienffxomi Hhascanherei B-Jaidtheéceicpdd er's

signaling messagae Srfed @&n YdNSlpd Sty e£gBghbRe AEmbaEe; NexdtlU dmdP
signal  ng message; an | SUP signaling nessag ei ng.,specific to_a given
countré. 17. Tﬁgaﬂ%%QEﬂOQnﬁﬁ ?e%%ﬁﬂ%éTanaggng?gﬁ BF&PHF?BFaﬁHer % said
i nternal nessagalileed rpartytin csrdert edo pverocyl act@ptineevioft udle kel ler
chenne Bl LRGSR L MBS 2L bGRER S TESERIS oS g
called party.
This leg of the call (to the called party) is
10 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
15 outgoing leg over the high bandwidth pipe 215. It
sends this information to gateway 550, which uses the
CCS network 220 to connect to the called party. The
outgoing leg of the call is then transmitted over the
available bearer channel selected by the resource

20 manager 560.

d. Unavailability or failure of resources
The resource manager 560 also handles
unavailability or failure of resources. If no
25 transaction processing units 525, 535 are available to
process the incoming call, the resource manager 560 can
quede the call so it can be processed by the next
available transaction processing unit. The resource
manager 560 can also park the call at an alternative
30 transaction processing unit, which plays pre-recorded
messages indicating a delay to the caller. If the call
is parked, it is also placed in a gqueue until the next
appropriate transaction processing unit becomes
available.
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10 JUN 2002 19. The virtual bearer channel platformof claim 13, wherein
said internal nessage is defined by a protocol, said protocol being TohdUbf00]
TCP/ I P; ECTE S.200; X 25; SNA; and Q31. 20. The virtual bearer_ channel

pl at f or m of W ¥IB43 wherein sai d internal nessage indi cat es PERA{SOF00125
resource nmanager requires an outgoing call froman audio response unit, and
wherein said gateway is further configured to: transmt said signaling
nmessage to the comuni cations network, wherein said transmtted signaling

nmessage i ndi cates an ayail,abl.e hearer .ch |_.and a | | ed_party nunber.
21. The virtual bear er\ighé nél® gii %‘Hﬁ%?r%% %%%,Pct@%’éfgfﬁ §8¥‘8qtnt er nal
nmessage i s astppdgingheessdde fthemmesesue cenmsy@agei6d ecanr segdaabri dged
connection b a lLer ac d r . VLI b er
channel pl at f(&)?’éﬂ&g g‘l(égisr%%flﬁg\ﬂﬁe’r'e?%r#@aitg]a ég%leem}?agyl?{{}?%r%ﬁ%gééoﬁﬁ%ur ed
to: transm traawbsinge the Rrigoticly conidead dBd ;xaiqleseerhangaddi-d cal | ed

partsy to rel gagepanaygibouirdicemnactio Qi ketsman et $Wwhés8agnrd the virtual
bearer channel kgl aﬁlf grm and to rel ease an out bound connecti on between the
RYnFEF D!

virtual bear8f Fat§r MeHRR%Hi d switch. 23. A virtual bearer
channel platform conpfhe pdatdogat evsaynasiEnfs @i doed nim@ceyvmakdhnly servi ce
requests fro gnali n K; bl | er ﬁgp;' to nmul tipl ex
data recei vegggvérE gglaer é\%?gﬁ%% satgor%%g@aarlglléscfr% u |%%Hr:1§gmrk; a plurality
of transacti BROGREEADS NG 1St s ICorfeSRANEE ttP prurtedenewdl edgeandhe resource

mangger conf EQHE@Qcteon{a%%%ie\ies%@WiClel NeSd e shgesphsam t he gateway and
to assign the data received over each of the bearer channels to at | east

one of the plurality offt PafLARSaSH DRGSR UM t¥bhsBBCEMes | oad of the
transaction phaeedvien@uiiings prfotessing of a call, it will notify

the resource manager 560.- In turn, the resource
manager 560 will reassign the call to a different

15 transaction processing unit on virtual bearer channel
platform 250,

If any of the CICs coming in (or going out)
over the high bandwidth pipe 215 are lost, the resource
manager 560 will update its status accordingly. For

20 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
transattion pfocessing unit 525 on the virtual bearer
channel platform 250.

30 . 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
channel platform 250. The bridging switch 130 locates
an available bearer channel going to the virtual bearer
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1 0 JUN 200Z 24. The virtual bearer channel platformof claim23, wherein
the distribution network conprises a SONET bus. 25. The virtual bearqm‘Mszz
- channel platformof claim24, wherein the resource manager is furthe

configured to aSSI 0 t he data received over each of the bearer
a specific po?ﬁf % thin a frame of the SONET bus. 26. The vi ?3@#5%@%#§r
channel platformof claim 23, wherein the data assigned to at |east one of
the plurality of transaction processing units conprises audio data, and
wherein the at | east one of the plurality of transaction processing units

s further coniy gued ngFQBQE\dz%BG ag8idnad aligdatdy 2hedy et hod for

usi ng a gat eway roma virtual "bearer annel platform
connected to cdwnmmebaaﬂ@ng ﬁb?wbﬁ@hwbﬁﬁdwﬁéhﬁ'DﬁﬁﬁeZEéarer channel s, the

virtual bearer channel pkghtrFea@IR by e Rlfted! ity sife dr@@§action
processing units, for groce55|nqé§nﬁhransnlt a service request, a

di stribution N7k 8r SYiLEFRy 7i°c &S Sth§mquﬂ{ﬁ¥u#?§ of
transgction proegssmigstibnt owithlel risad 1vibeatalr b;mrrﬁrelcfmrm@foﬁnatfor m

d d f : to th
st ribut on et hor kRn4R, AHe AR U BSTES MEE TR eRuh g e SEhASERAy
message in a s%g@ﬁérnghanﬁbacdh bronmmheOa@nwumh@ameytiﬂﬁﬁywmkpoiﬁh
t eceLv age_i.n an
Chternal Brot LB uSEACHy  HE AL BA T da Lt P R (4p
receiving a secdndrlmmpomahnMBSQ@ganhramﬂdnmanudnﬂﬂ ThearEAM chainne
platfygrmin S%Pahgﬁﬂeeh BR/%EO‘E?:'e sq%a(ﬂhgcwc%ff}@%z%ﬁ'adltcgrgcgfagthm ernal

nessage to a sécon sal'd signalin
transm ssion tbh@h@tbéﬁnﬁﬁgéaﬂ#@ﬂk1@épﬁmﬂ€1°®8 fﬁ@ maﬁmnﬁ%mcbhdlﬁtho

claim 27, wher ﬁharéaberkabengaltn@e@mws%a@@ rdo?ﬂ;a‘i’?u%gt rafs Nt §gbon
medi um sald transm ssion ne npr|5|n%§§ne of an _asynchronous transfer

mode (ATM trab®¥ s¥idh ABGLYGE & beagsnichadiehebit vy /53 10
JUN 2002 a tokeﬂercmg)transm@ﬂsﬁdnlmedemmumuihy1p@hmmwuﬂdér@msahESIOn

T B 2% oanGrfELERY BERRCH Ga0L0 HlALMRE MBE e Hegedele

S|gn ng nes E8mvon channdl si-gnali
nethod accordlngdeOOéIahﬁlzgxtwﬁér@e@nﬁm(¢h&ﬂﬂ§hﬂﬁi&§ﬁynm|2@pnes§hge is

one of an ANSI-¢8SUR;i §hdRdhiynthe®R23@08's transmitted to STP pair 230
over signaling trunks 235. From the STP pair 230, the
CCS message is transmitted to the virtual bearer
20 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 the CCS message from
the particular CCS protocol to, for example, a TCP/IP
25 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
30 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
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an I TU | SUP signaling nmessage; an | SUP signaling nessage begin specific to
a given country. 31. The nethod according to claim 27, wherein said( JUN 2002

internal nmgaSagsghs i N a byte-oriented protocol. 32. The net pega®oabhisng
to claim 27, wherein said internal nessage is a protocol defined by using

abstract syntax notation 1 (ASN.1 ). 33. The nethod according to claim 23,
wherein said internal nessage is defined by a protocol, said protocol being
one of TCP/IP; ECTF S.200 X. 25 SNA; and @®31. 34. The nethod according to
claim 27, wieaenel swéphif) ther tkédl,compohsds ameansin theng4sai d i nterna

nmessage to C e r allocating bearer channels for said
service req%%é?gggé.8?Hgﬂﬁgtégg?éccording to claim 27, wherein step (1)

further conprises: transstepri Aglsaittiel mesovaiceravara@er 05a0rvsesr ce nanager

for inf orma%seaﬂléesaugeg ABRBEST ekhah it LOWESH | O NagMbEgN establ i shed
over said bearer channel. 54 10 JUN 2002 36. The nethod according to

claim?27, vWheFeTRiBEehhish tHRPRBFLAGRPPTESLSSNGriRHl 22pPedBlr ce manager
that said beagprishasnekcslist bhher ehgased This JdEl s@t PodeachamnBlery to

claim 27, m@er ig ste 93% “ERQ .o @ (ggetffgsqltiiﬂg sai d second
si gnal i ng ne%sgﬁe Pgmgﬁe 5 nlgaPVb § SRSt K, mherglﬁ said transmtted
si gnal i ng neesngeenhdi eatesnadased vabisd drearfertvdamuelbenntl- 8006al | ed party
nunber . COLLECT. Again, the resource manager can perform a
10 look-up in database 240 to determine the correct
transaction processing unit 525.
In allocating this received service request
to an appropriate transaction processing unit 525, 535,
the resource manager 560 maintains an active list of
15 which transaction processing units 525, 535 have the
capability to process which types of calls. This
active list can be maintained in an internal or
external table, (e.g., database 240) which the resource
manager 560 can readily access. For example, for
20 1-800-COLLECT calls, the resource manager 560 must have
knowledge of which transaction processing units 525,
535 can process collect type calls.
The resource manager 560 can also perform
load balancing in determining which transaction
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
of these resources.
In accomplishing load balancing, resource
30 manager 560 keeps track of the ‘present load' on each
transacéion processing unit. The present load can be
measured as a function of several variables. One
variable is the fraction of the processing power that
is avaiiable. Another variable is the number of
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38. The nethod according to claim27, wherein step (3) further conpri Sle[?:JUN 2000
sending a nessage to a swtch connected to said virtual bearer channel

pl atform by a bearer channel to rel ease said bearer channel and to bridge a
connection bet%geggnmkd caller and said called party. 55 PCT/US99/00125
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L&10%B(&'()mﬁphﬁk;oéﬁéﬁia@@¥§%"LBcéééQheLanx)%b@%> For example,

the caller can be asked for the caller's name, which is

5 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
tone multi-frequency (DTMF) signals. The communication

10 established between the caller at telephone terminal
110 and the transaction processing unit 525 is over a
bidirectional line.

G. Establishing an outgoing bearer channel
15 with the called party
FIGS. 7A and 7B are flow charts illustrating
how the call is connected from a transaction processing
unit 525 to the called party.
In step 702, once all the information is
20 collected from the caller, then the transaction
processing unit 525 transmits the information to the
resource manager 560. The resource manager 560 has
knowledge of the availability of all of the bearer
channels coming into and going out of the virtual
bearer channel platform 250 by accessing database '240.
In step 704, the resource manager 560 then
selects an available SONET circuit i.e., an empty cell
in the.SONET bus, in which to make the outgoing leg of
the call. This is the leg of the call that goes out
30 from the virtual bearer channel platform 250.
Accordingly, in step 706 resource manager 560 sends a
make call message to the gateway 55C. This message is
transmitted over TCP/IP network 570,
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party. For example, the call is transmitted to one or
20 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.
In step 712, address complete (ACM) and
25 answer (ANM) messages are sent back to the gateway 550
from the network. For instance, after the IAM is
received at the LEC switch, an ACM is transmitted back
to the gateway 550 over the CCS network 220.
Subsequently, when the called party answers the
30 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
the ANM message, it sends a connected message over the
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MVWWVVNy NbAdpBocessing unit 525 the position on the SONET bus to

which the outgoing leg of-the call corresponds. The
resource manager updates the status.

In step 718, the transaction processing unit
establishes a connection to the called party using the
SONET circuit (the designated channel in the SONET bus)
by means of the call processor 520A. The transaction
processing unit 525 then plays one or more scripted
messages (or prompts) that informs the called party of
the collect call and provides the called party the
opportunity to accept or decline the call. The
scripted message is followed by actuation of the
transaction processing unit 525 and the call processor
520A to receive information from the caller that is
either spoken or keyed into the telephone terminal 110,
followed by recording of the information by the
transaction processing unit 525.

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
opportunity to accept or decline the call by keying in
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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

10 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

15 130 REL (release) messages over the CCS network 220.
The bridging switch will send back an RLC (release
complete) message to verify the release of the call.
The gateway 550 then notifies the resource manager 560
of the release, after which the resource manager 560

20 will update database 240 and store the status of the
bearer channels.

In step 720, when the called party accepts
the call, then the transaction processing unit 525
transmits a message indicating this condition to the

25 resource manager 560.

_ H. Releasing the virtual bearer channel
platform
) FIG. 8 is a flow chart illustrating how the
30 caller is connected to the called party, and the
virtual bearer channel platform 250 is released from
the connection. This occurs if the called party

accepts the call.
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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

15 the outgoing legs of the call. In response, the
bridging switch 130 bridges the two legs of the call,
i.e., between the caller and the bridging switch 130,
and between the bridging switch 130 and the called
party.

20 The bridging switch releases the bearer
channels going to the transaction processing unit 525
from the bridging switch 130 and the bearer channel
coming out of the transaction processing unit 525 going
to the bridging switch 130.

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

30 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.
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In step 810, resource manager 560 informs
gateway 550 of the release (i.e., the receipt of a
message indicating the release). 1In response, gateway
550 transmits a release complete (RLC) message back to
5 the bridging switch 550, indicating that the release
has been completed.

I. Unavailability or failure of resources
1. Transaction processing units
10 unavailable
: It is possible that when a service request
(i.e., the IAM) is received at the virtual bearer
channel platform 250, no required transaction
processing unit 525, 535 is available. As one example,
15 the resource manager 560 determines that none of the
transaction processing units 525, 535 are available.
As another example, the resource manager 560 determines
that no transaction processing unit 525, 535 capable of
handling this particular incoming call is available.
20 As one option, the resource manager 560 can
queue the incoming call and wait for an available
' transaction processing unit. As another option, the
resource manager 560 can park the incoming call at
another transaction processing unit. This alternative
25 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
30 musically greeting. The resource manager 560 will put
the service request on a gueue. 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
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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 other call.

2. Transaction processing unit failure
It is possible that the transaction
processing unit 525, 535 will fail. 1In this case, the
resource manager 560 will move the call to another
10 transaction processing unit on the same virtual bearer
channel platform 250.

J. A supplemental embodiment

15 ' FIG. 9 is a block diagram illustrating a
supplemental embodiment. This embodiment illustrates
(1) how a virtual bearer channel platform can have more
than one SONET cross-connecting controllers, and (2)
how two or more distribution networks can be joined
20 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
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.
An SS7 gateway 940 is illustrated, providing
30 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
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platform defined by SS7 gateway 940, ADMs 930-933,
TCP/IP network 950 and SONET network 970.

Although an SS7 network 960 and corresponding
SS7-using network elements 940, 942, 546 and 948 are

5 illustrated, any CCS network and corresponding elements
can be used as recognized by those skilled in the art.
Similarly, although SONET networks 970, 980 are
illustrated, any distribution network can be used, as
recognized by those skilled in the art.

10 Ring interface 942 connects the 0OC-24 SONET
network 970 to the much higher rate 0C-192 SONET
network (i.e., another distribution network). Ring
interface 942, itself, comprises a time division
multiplexer (TDM) and corresponding a processor, as

15 well as a SONET interfaces (not shown). Ring interface
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 processor will place

20 bytes of data from a SONET interface (interfacing with
the SONET network 970) 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 nectwork 980. Ring interface 942

25 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 SS7 network
960. -

30 Ring interfaces 946 and 948 can perform a
similar function as ring interface 942, providing
access to additional distribution networks. 1In
addition, each of ring interfaces 942-948 can provide
access to more than one other distribution networks by
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signaling messages. In this latter case, ring

interfaces 942-948 are more appropriately called "hub
5 interfaces."

IV. Conclusion

While various embodiments of the present
10 invention have been described above, it should be
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
limiﬁed by any of the above-described exemplary
15 embodiments, but should be defined only in accordance
with the following claims and their equivalents.



(1099 & ()- #(10% & ()- xXA@#(10%9 & ()- (109 & ()- #(10% & () - (10%&I”]'JUN7UUZ
#[:( &10%': & ()- &s10%':& ()- & mo%': & ()-10' 10" 10
-&910% & ()- (10 & ()- *-GH}]IE)|10% "' : & ()-,;]10% "' : & ()-,]10% "' : & ()-,
&3%40% ' : & ()- && 10%':& ()-

& (10% ' : & ()-1RS*"yz{sW| 10%410% "' : & ()-,|10% "' : & ()-,:;

1] 10% ' : &WHhat is CRdhedi& () -, ;

| 10% ' : & ()-,] T8 10%40% & ()-)10% & ()-10% & ()- 3 10% & ()-|10% ' :& ()-,;
SW7| 1094.0% & ()-10% & ()-10% & ()-10% & ()-10% & ()--. 1H xX@ 10%40% & () - 10
W& ()- 10% & ( h- kA Bchoer bkl 1aeRO6E] SAYROU & 4 dorbMikiatins HRM S Wins 04 & ()
-10% & ()-}sW| 10%d0% & ()-10% & ()-10% & ()-10% & ()-10% & () - xX@ 10940% &
' () - 109 &mpoye Uvgrehannels)egmpiising:/ OpX<| 10940% & () - 10% & () - 10% & () - 10% & (

-10% & ()-OH JORUINSW] 1094.09% & () -109% & ()-10%,& ()-10% & ()-10%.& ()=~ b
} 7X@ 1090 09k 63 (PRUFEBV & (Y010 ognanys L dohtigumed o prbcesd 1 byt GAIT sbvice-"!
*. 9&10% reghedds: 9&L0% & () - 910% & () - 10% & ()-10% & ()- +,-.: Fwl4

,10% & () - s$10% & ()- S10% & ()- (@O0% & ()-10(10(110( F? _ .
10%?@ (§2-Y§#| [aﬁ(QNé s epn %Igaé(tpfmovid((gaco(sﬁmwgmt!@;s Aviths sgd plumdity of -andioos

V(0o & T i B s oLt Bldrptody, () 17V o8 sdooe e () n-cs

[ [vWa I $4 efdESicdnnectingbddifBRef donfigufetiQd@aily theore diiABMBeaer channels to
| * $109R &'aﬁﬁ' YOUOUR & ()--|[:-410R >, 10%R & ()- &910R & ()-
(#109R & (4 SONERbISR & ()- | (#100R & ()- ' | $10%& () - +dj bA410R

T $10%608+Q& () Eﬁgtév& 1006igtfed( 1o Ireceiviel /i Bl (imsshgé 156 8k Scdrdmunications
" MLOY% 8+f & () - 10 10R | <28 | - AA10R ~ $10%6 & C) - & $1006 & () - "
network and to transmit a signaling message to the communications network; and
a resource manager configured to distribute incoming calls to the audio response units

based on a load of the audio response units.

2. The virtual bearer channel platform of claim 1, wherein the gateway is further
configured to convert the received signaling message to an internal message in an internal

protocol used by the virtual bearer channel platform.

3. The virtual bearer channel platform of claim 2, wherein said internal message is
carried on a transmission medium, said transmission medium comprising one of:

an asynchronous transfer mode (ATM) transmission medium;

a frame-relay transmission medium;

a token-ring transmission medium; and

an ethernet transmission medium.
4, The virtual bearer channel platform of claim 2, wherein said received signaling

message is a common channel signaling (CCS) message.

5. The virtual bearer channel platform of claim 4, wherein said received signaling
message is one of’
an ANSI ISUP signaling message;
an ITI} ISUP signaling message;
49
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7. The virtual bearer channel platform of claim 2, wherein said internal message is a

protocol defined by using abstract syntax notation 1 (ASN.1).

8. The virtual bearer channel platform of claim 2, wherein said internal message is
defined by a protocol, said protocol being one of:

TCP/IP;

ECTF S.200;

X.25;

SNA; and

Qo931.

9. The virtual bearer channel platform of claim 2, wherein said received signaling
message indicates that said service request is inbound to the virtual bearer channel platform,
and wherein said gateway is further configured to:

transmit said internal message to the resource manager for allocating bearer channels

for said service request.

10.  The virtual bearer channel platform of claim 2, wherein said received signaling
message is an acknowledgement message indicating a connection has been established to a
called party over a bearer channel, and wherein said gateway is further configured to:

transmit said internal message to the resource manager for informing said resource

manager that a connection has been established over said bearer channel.

11.  The virtual bearer channel platform of claim 2, wherein said received signaling
message is a release message indicating the virtual bearer channel platform must release a
bearer channel, and wherein said gateway is further configured to:

inform the resource manager that said bearer channel must be released.
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" (10% LI &cdnhertHn m%ri'lglo/ﬁxegsigé"iﬁ)in internal protocol internal to the virtual bearer

channel platform to said transmitted signaling message.

14.  The virtual bearer channel platform of claim 13, wherein said internal message is
carried on a transmission medium, said transmission medium comprising one of:

an asynchronous transfer mode (ATM) transmission medium,;

a frame-relay transmission medium,;

a token-ring transmission medium; and

an ethernet transmission medium.

15.  The virtual bearer channel platform of claim 13, wherein said received signaling

message is a common channel signaling (CCS) message.

16.  The virtual bearer channel platform of claim 15, wherein said received signaling
message is one of:

an ANSI ISUP signaling message;

an ITU ISUP signaling message;

an ISUP signaling message being specific to a given country.

17.  The virtual bearer channel platform of claim 13, wherein said internal message is in a

byte-oriented protocol.

18.  The virtual bearer channel platform of claim 13, wherein said internal message is a

protocol defined by using abstract syntax notation 1 (ASN.1).

51



MA0%& ()-tvU410 ~$10% (& ()-9 9%$10% (& ()- 10% (& ()- '109% (& ()-10' 10" 10’
210% & ()-8|[:vU410 0 " $10% (& ()-9 , "$10% & ()-9 " " $109%&R& ()-9 10 JUN 1002
- U$10% & ()-9 T U$10% & ()-9 % $L0%E$E () - 983>DEFG [ NA410107( 10" (107 (

81096 (& ()- " s($10% (& ()- M s($10% & ()- 0s($10% & () -

H $10% & 5) 9GT" o]/ | NA41010 n?4.0% &'@) MA0YSE ()-. ~ nMA0YBE ()-
Fod0% & ()9 &1be gnrfual bearen ghanare] platfopm) lalnmliowd)erelmd%lmeyl -message 1s

15@5{%52’@2 é@eéezsae%%%%fﬁzzcgﬁ'ﬁ‘%%%%& (101010 32 10% & (-

'910% & ()- TERAP & ()-.sX|[1vU4L0 " $10% (1& ()-5- " $10%D$D& () - 5-

8 $10%/ (, & ()5 “$10% & & () - 5- $10% W& ()-5- n#l0%& ()-|[:-410' =4

10% & () - , 81B8ES300; (" $10% & ()-5- : $10%(a& ()-5- , $10%S(S& ()-5-

* $109%R( 2& () - SxMPA4L0 9L0YB& () - ( 9% 10% & ()- &10% & ()- " 10% & ()-
(q10% & ()-10"' 10" %g| [: A410' ~ 940%g&& ()-(  9d0%' y& ()-( = 940%& ()-( H
0d0%& ()-( 98N9EEAd)-( 8 940% g ()- (] [NA41010' 10° 10" Y>-10% & () -

810% & ()- G 4@8{2 & ()- ° %0%&& ()-( 90% & ()-(\|[:NA41010

&S10Y@N* @& () & $10W) v& ()- ' &F P10 H & ()- &F $10%a*c& ()- $

T) 109%+x& ()-  (10%G@ () #P| [ NAM41010@-@ 0@ @ 0@ @ 810%G @ () -

e&$10%-& ()-M e &$10% *& ()-M " &$10%F) @ ()-M 0 &$10%-& ()- M 3Bp| [ : NA41010
4$109%( 282Q.) - AThes viytnal :bearey -channe] (plgtéorm of Iainng 3, Wherei swpiel (n)ternal message

13 ot s i oo by <con oy Sy Sl FephnGy e ot

97- 10% & whereRShidgatdwayss firther comffg@ddto<& ()-Z " z&10%' & ()-Z |[:bUA410
DI9@L0% & ()-. 5 9@10%R& ()-. 5 9@10% & () ' 9@10% & () L$10% & 8)
,10% & ()-u transmit said signaling message to the communications network, wherein sai

transmitted signaling message indicates an available bearer channel and a called party

number.

21.  The virtual bearer channel platform of claim 13, wherein said internal message is a
bridging message from a resource manager requiring a bridged connection between a caller

and a called party.

22.  The virtual bearer channel platform of claim 21, wherein said gateway is further
configured to:

transmit a message to a switch connected to said caller and said called party to release
an inbound connection between said switch and the virtual bearer channel platform, and to

release an outbound connection between the virtual bearer channel platform and said switch.

23. A virtual bearer channel platform, comprising:

a gateway configured to receive call service requests from a signaling network;

a controller configured to multiplex data received over bearer channels onto a
distribution network;

a plurality of transaction processing units configured to process calls; and

a resource manager configured to receive service request messages from the gateway
and to assign the data received over each of the bearer channels to at least one of the plurality
of transaction_p_rocessing units based on a load of the transaction processing units.
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4 converting said second internal message to a second signaling message in said

signaling protocol for transmission to the communications network.

28.  The method according to claim 27, wherein said internal message is carried on a
transmission medium, said transmission medium comprising one of:
an asynchronous transfer mode (ATM) transmission medium;
a fran;c_-relay transmission medium;
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an ANSI ISUP signaling message;
an ITU ISUP signaling message;

an ISUP signaling message begin specific to a given country.

31.  The method according to claim 27, wherein said internal message is in a byte-oriented

protocol.

32. The method according to claim 27, wherein said internal message is a protocol

defined by using abstract syntax notation 1 (ASN.1).

33.  The method according to claim 23, wherein said internal message is defined by a
protocol, said protocol being one of:

TCP/1P;

ECTF S.200

X.25

SNA; and

Q931.

34.  The method according to claim 27, wherein step (1) further comprises:
transmitting said internal message to a resource manager for allocating bearer

channels for said service request.

35.  The method according to claim 27, wherein step (1) further comprises:
transmitting said internal message to a resource manager for informing said resource

manager that a connection has been established over said bearer channel.
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sending a message to a switch connected to said virtual bearer channel platform by a

bearer channel to release said bearer channel and to bridge a connection between said caller

and said called party.
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