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A virtual bearer channel platform (150) includes a plurality of transaction processing units (161—164) Each transaction processing
unit processes one or more service requests received as a call on a bearer channel. The call data is distributed to individual transaction
processing units using a high-speed network such as a SONET-type network (215). In one embodiment, the standard SONET format is
modified to eliminate fields which contain data of no significance to the present environment. In another embodiment, the standard SONET
format, itself, is used. The platform includes a resource manager for aliocating the newly received calls to individual transaction processing
units. The resource manager (560) sets up outbound calls when requested by a transaction processmg unit. A gateway interfaces (550) with
the resource manager and the external communication network for assisting in call setup in both inbound and outbound directions.




35 Determning the call to be a 1-800-COLLECT call, the '
voi ce response unit wll play scripted nessages for the cal l er and

record i nf orWe%98h7™ecei ved fromthe caller. Such i nf RECTESINN275an

“include the caller's nane (i.e., as spoken by the caller) and the
phone nunber the SUBSTI TUTE SHEET ( rul e 26)
caller desires to call (e.g., by entering digits into t he
t el ephone keypad). - The voi ce response unit will then
make a v SR O ﬁéﬂ&%ﬂ bﬁéc:ﬁééiﬁé BERVYoR>

. Once this outgoiNng CapnpraTRS Rae vl:dINtlg RO OF HAGH

~w Il play scripted nessages party ect cal
acceptance. The voice ACRKTROOND O ) meerioN v the caller for
the called party by p ayl ng the pre-recorded voice of the 10
cal l er1g denti f yrhglli ofckhe Ihkbentdbne response unit will also ask

. the called party to indic t X

ot herwi se) whet her the Cal%%.é%@%@ﬂt Qﬁvggglgedrﬁﬁ %%f@%&%?%§¥§ ﬂ | ed
_ party accepts thhe field o@altlelepnmunh@a@apmnu@%m\ﬁmmﬁ@d@d
bet ween 15 tol e sGaltlefl afldmkR8ogaEbedpRdedsing service requests.

Typically, the voice response units receive and transmt calls
over dedi cated connections. The
15 Related Art

Voice or audio platforms (also known as voice
or audio response units} are generally used to provide
services using automated call processing. Commonly
known examples of such services include processing

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

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

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

30 processing unit is a voice response unit.

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

35 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.;
as spoken by the caller) and the phone number the
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voi ce response units are generally connected to a sel ect nunber of

| arge bandwi dth pi pes, such as Tls, in 20 a known manner. As is well
known, a o g7 ont ai ns twenty-four channel s ( DRCGIYUSIF/0275
di al ogue between the caller and the voice response unit, or

alternatively . between the platformand the cal.l e arty, takes
place callge defr ef ‘?ﬁ)r‘?]{}f {)?T&'e' Mam?lnﬁﬁﬁlﬂ%é‘l %an 25
E:Ja][ry VOi cela{e Cioe Peplidos riedypad) N a digital format.
nfortunately, in cony [ markd : re dedicated to
fﬁg iﬁgﬁeF¥égﬁéH§ESuﬁfgaﬂﬁ%l t en;ﬁﬁk dn

t he voi ce response uni cannot are ban th. That is,

each voi ce resgpagirg call fromrihe platfamhd® £he ad lehiRartss. T1s for

cal lss com NgpRe this dubdold LA ¥ EdeMnidiRdetams ko also a fixed
nunber of Tl1s for caIIs_gO|Qf#out over the network frqg1 t he
platform TyRRSREDSe YhEL grik RIAY SRS FasFages Lor they each voi ce

response unigéalbéed apaetyato netwrt adall acceptahte.f orfHenbmirek cal |'s and for

outbound calls. In the 35 . . Vi I t ' 4§ ormthe-
17 800- oL | Ecrespetise il wigs AT, Gt Agb HE SRlagd P T T

- 2- party by playing SuBST|thePisHERFqrded &odgye of the

outpund cal L, {Paf Neg &t 8 RATH dmd S OV el dRAICGA R Bponse unitoUt bound TI1.

However, this practice 1 s extrenely wasteful , _, ]
will also ask the called party to indicate (using the

\

telephone keypad or otherwise) whether the call is
accepted. PFinally, if the called party accepts the
call, then the call must-somehow be connected between
15 the 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
select number of large bandwidth pipes, such as Tls, in
20 a known manner. As is 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
over one or more of these channels. The channels can
25 carry voice or data information in a digital format.
Unfortunately, in conventional platforms, the
T1s are dedicated to the voice response units, and
cannot share bandwidth. That is, each voice response
unit is assigned a fixed number of Tls for calls coming
30 - 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
71s for inbound calls and for outbound calls. In the
35 above example, the inbound call form the 1-800-COLLECT
caller is over a dedicated inbound T1l, whereas the

-2-
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of circuit resources. Mdst service requests to the 5 pl atf orm do not

requi re outbound Tls. The outbound Tls are dedi cated and cannot

be used for woewss7ry) cal | s. However, the platform sePCRAISIYIBIS der
may have no ot her option than a dedi cated connecLion in order to
rovi de adequa en.\ I cat e

gl | ocati on gf %gﬁg’%%gﬁl%raﬁ 6 the %gllls?g‘ ng(t:i"l':t(% | nete? %1 éf?% ar}% e usage

of ot her OUtbQM@@f@ﬂnlresources For exanple, the platforn1nay have

the processi ng_power, butz{o%be&hetmgub&s@t%%dwsdb&u  wadtkdliocess a

transacti on. a result, all the onponents o ﬁ orm

specifically tﬁg FircRit resourc?éspoﬁ@étuﬁPFquﬁ FPQHGPt§eQﬂﬁﬁhﬁﬂly
utilized. platform do notA&@thﬁ:epbﬁl&b@ﬁhaemtseS rhet %tﬁdﬁﬁdﬁ igqry of

[ [ . h t ted
A L L W LR, et
set up, takedowHowesrer, the platnformaseswipeopesvider malys hiaved deS
nonitoring thegiher o nptl%h@%ﬂﬁnog h@ﬁlgﬁggﬁscohﬁgbﬁﬁghnglkh%fa’ é%! of an -

incoming call, transnitting routin estina s, etc.
Signaling is hEﬁBVééeséﬁ&ﬁ&ﬁ§ﬁycﬂﬁ§ﬁmﬁﬁeSE5Vlce- actual voice circuits to

m ni njge the | oad on theguehCBedicated atibeHtisnaBe Bahalhilgth Faipre
efficient netwo egture. P SUMVARY

OF THE INVENTIERF?Olead to lne?f1°le?ﬁ¥ pPeSBARt UBA9ENPEORthE i rected to a
speci al i zed vi platEomaresoclraesel Pbat taanpld, viheupllatform maybearer

channel pl at fopARCAREARLIRL EBGeL! 2B3ROREECbne required®bSGaiid oltal
§nfBF. *58"

data i nformation o * The
pIatforn1proce§§e§r90§55vacéraaqaesnon. As a resultedaliiotha tel ecom

network. The pkahp8hBhtECLEdRRe platform, specifically the voice =~ 93°
response units, will not be optimally utilized.

Another problem relates to the provision of
signaling. In modern systems, the signaling network
is separated from the switched voice network.

20 Signaling it used to handle call setup, takedown and
information processing. This includes monitoring the
status of the trunks, indicating the arrival of an
incoming call, transmitting routing and destination
signals, etc. Signaling is handled separately from the

25 actual voice circuits to minimize the load on the voice
circuits and establish a more efficient network
architecture.

SUMMARY OF THE INVENTION

30 o The present invention is directed to a
specialized virtual bearer channel platform. A virtual
bearer channel platform can control the transport of
voice and digital data information over a bearer
channel.

35 The platform processes a service request
received from a telecom network. The platform includes

-3-
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a plurality of transaction processing units. It also i ncl udes a

di stribution network. The distribution network is coupled to the
plurality b obsgmsaction processing units. 5 PCT/US99/00278 The
pl atform al so includes a cross connectrng controller. The

Cross- connectrﬁ? C%&b%OII " coug to the distribution network’
and the tel eBolrH& ransae fo?eBEQQ%ESﬁ%? %bY?ESp ot to the
servi ce requéstludes a distuhbuhéonechetwdrket vBirk. distaibwtjomvi des the 10

o et oot ReBllotbRe 18! BbiipRUA! O BRE PIERAPIOSE ctiisaction (o

transacti on processing un
network is sﬁﬁPéBsﬁ}nghénﬁﬁﬁnsactlon processing units. More

specsfically, the platfpenpistform alsoCRAEEEAES aOcﬁ@sIc%Mﬂ?émrk
with one or er channel s |dent|f| bearer channe

circurc. O 88hExplagr ¢ BER ShofdRainestisd donfialier “Bh i &
specify a phyei the: dustnmbumhenenetﬁeﬁke&ndhdmaetelhmam network Is to be

transported. py receives data coggg éﬂéﬂﬁﬂcééO@héHé?ff?ﬁ%ﬁ%%ﬁﬁéétCan

process 20 ortr ce request on
net wor k provEgem tbantiglegemonetwerk: helt rahs®@¥@viides the processing

uni {g via di §éééW&&08aESt ¥R' khé! &1®¥¥ Soution nethfl@S& AR S © byte
positions of a si

g transnjtted ver HE? tribution network.
Therefore, 25rans Ct%ﬂﬁ EFngsﬁbﬁﬁé@?+%® ?cﬁ? W%éﬁﬁﬂ%% MR one or nore
bear er channéisttdbtibtofli aetwdrki bs sharﬁdkby the transaction In a

preferred errggg&ggggng ﬁﬁgjsatfﬁépéhgﬁe&fgfcalls%qﬁl Oé#ocess 2% The

resource man con oW t he units
access t he dfernegtiefdoho3the telegemietiwerk ity one tof madxeles a st at us

devige for pearer cﬁahﬂéﬁsnmen@lﬁé’&t@yoseMﬁ émrﬁr%”a s and

t he dlstrlbutlon ng an ound
servi ce requég?ntfﬁéc?EéﬁﬁrE% es . (CICs) The bearer channel CICs

specify a physical circuit where a bearer channel data
is to be transported.
The transaction processing units can process
- 20 ' or transmit a service request. The distribution
network provides communication with the transaction
processing units via distribution network elements.
These elements are byte positions of a signal
transmitted over the distribution network. Therefore,
25 the cross-connecting controller couples the one or more
bearer channels to the distribution network.
In a preferred embodiment, the platform has a
resource manager. The resource manger controls how the
_ transaction processing units access the distribution
30 network circuits. It includes a status device for
maintaining a status of both the bearer channels and
the distribution network elements.
For an inbound service request, the resource
manager retrieves the identity of the bearer channel
35 (i.e., the CIC) from a signaling message received from
the telecom network. It translates the bearer channel

4
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manager retrieves the identity of the bearer channel 35 (i.e., the
CIC froma signaling nessage received from t he tel ecom net work.

It transl atwe gBgrBear er channel i nto di st rRGERP$HM0275

net work el enents using the status device. It then determ nes which

of the transagijQ) aistributi¥PGRSSIdk Widnfertd luiNeaase tHEatabound
service request over the distri but I.on nett W[iae el ements, 5

For an out bourflPE&& cellr ek 1deierminas Whie t+%%ponds to
a request froprmres¥iddeamits will tprtea ithe pintssssd rrgem&:él ][n
response, the rce Si nnel for

transm ssi on FeHRE u?‘ﬁ%%%%e%%%r%etdl?}s &fﬁ%orlgogf&ﬁen tsour ce nanager
transfiits the identi ty dox len outbound Bexivixte erdmpest, ctheanneeésouncea

si gnal i ng e'S SAGE, WL espdon s td e ﬂ%nyvcgﬂge tor @l | ed party. Once

acknow edgnent 1s rece| ve at the ca party connect ed
(fromthe tel ée?ﬂﬁsf?éf’i/&ﬂlk)Prqqﬁ?sf%d%@éisl-S In rm%rg%& t¥B@sl ates the

bearer channelrdgtirdt Sidndydst Q;gs;,_gns a betawrdhafninslifo@nd i nstructs the

transacti on rocess unit ocess, t he out bound ervi ce
' equest tranamidP 4% O e | BED Asarice request.” MV ¢
pref 40red enbaistantce tnengdet frandmitsa He identigat ewﬁytheThe gateway is

a programmabl t CQ r al i ng
fuﬁct |gons foreavqﬁa%é t%eealfo‘?%ﬁhor 1 \%r%l%rft ILigr)lei"[c}[ ves sg%éna(?l%g
messages the tHelggamaetwadohna mMedarnaremso tongni ts signaling
messages to t *b%lérﬁ!v?lcé&&ﬁlﬁ{ﬁ"qéﬁ rediS i Wt 1thd *&ﬁﬁd part*ni@face
bet ween the virtual r&r cha neI pI atform el ecom
net wor k. connecte ro tSlReam RetHEHge q’%éf%%‘??%m t he

15 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

20 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

25 interface between the virtual bearer channel platform
and the telecom network.

For a signaling message received from the
telecom network, the gateway converts it to an internal
message, in an internal protocol used by the platform.

- 30 ' For example, the received signaling message can be a
common channel signaling (CCS) message, which is
converted by the gateway to a TCP/IP message.
Similarly, for a message in the internal protocol
received from the platform (specifically the resource

35 manager), the gateway converts it to a signaling

-5-

SUBSTITUTE SHEET ( rule 26 )



tel ecom network, the gateway converts it to an internal nmessage,

in an internal protocol used by the platform 30 For exanple, the
recei ved % Q%BW message can be a comon channelpcaingsyeionzry ( CCS)
nmessage, e converted by the gatemay to a TCP/ I P nessage.

Simlarly, for a nmessage in the internal pro recei ved from
t he pIatfornFF§§é€FfFBg FyaPﬁ@1F§§BBr9¥e§5a &85 DEEWAES: )  HERS: gat eway
converts it plagfergn@CPAIP message is converted to a CCS messageb-
message for transm ssion over a CCS network. Here, a pl at f orm
TCP/ I P message i s converted to a CCS nessage
FEATURES AND ADVANTAGES 5 FEATURES 2 ‘ BBnt invention provides a .

nunbgr of I ”p@héaBS:eESﬁEUiﬁvéﬁéléﬂVﬁﬁéﬂﬂ&és dhgutbapsagt i on
processing units share bandw dth _on_the distri wor k

whi ch acts a§m§°§ﬁ&P§deB§uE§tﬁBQnagﬂéntages ¥P?3£§%E§?6519P0C688Ing
units. Becaupgotbesiagnaatitenshire bandwidthtonetheadbstribettons no need

to waste bearetworgqugg%cﬁhgg@glgson tﬂ&r&&”ﬂ§§ yégg éﬁ ocessing_the

service CCOor he i nventi on
all ows the transactbandmrdcasamaglabiesbetBﬁ@ﬁusﬁetbeaﬁennehhmnel net wor k
15 10 and Ehg\ew A83364LLEA, pEH&ﬁésiQQanhééth’ob@aQQé'H&éﬂr

utilized. Fof same’ reason transaction groce55|ng units
are not neceShaPpeysceRsthgi keanks wped £or ProcessiRg bhe AapwiFe
avai l abl e toreggeiste or send data.

Accordingly, the invention allows the
bandwidth available between the bearer channel network
15 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.
The transaction processing units can be made to
20 ~ 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.
Because the platform is an intelligent device, the

25 - platform resources, especially the bearer channels, are
used more extensively than in an ordinary voice
response platform. The present invention independently
handles the assignment and maintenance of the bearer
channels using the resource manager and the gateway to

30 provision time slots in the unique distribution
network.
BRIEF P F IG
The present invention will be described with
35 reference to the accompanying figures, wherein:
-6-
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The transaction processing units can be nmade to 20 optimally process
servi ce requests. The separation of the signalin

net wor k andWO099/35773 the bearer channels is of great irrportanggf'l'{'~’r$9&’“275
optim zing the processing power of the platform Because t he

platformis an intelligepdgdeyi£e, atihfod® dlagraﬂlfii9§9}£€§ﬁ§rﬁes

especially the bearer channels, are used extensively than in

an ordinary vopgical °°nne?%%%%ﬁg%tﬁﬁ%¥f%rE?1Q?EPTN%%%%F1?%§eﬁ?FUﬁrk
i ndependent |y and a void@nstesudie pEstformnt and nai ntenance of the bearer

channel s using the reso:§§$3?$ % gﬁﬂgcﬁrﬁiéﬁgﬁéf%&iﬁsératlng tRrowsmn

tinme slots in the uniqu
BRIEF5DESCRHUN61e¢§mmnﬁi¢atlﬁﬁﬁ;network used to empldyietpeepeesennvention
will be descrlfﬁ$gﬂ%{gh35 reference to the acconpanying figures,

wher ei n: - 6-
FIG 1 is a block diagrafd®i|3stsadifhtow chart illuyspragingohaecthen

bet ween a tel e@ﬂm&&ceéa&étﬁw@éwfom a calleﬁnﬁbaaVthfg? Phg ki €ch
pl atform FI G is a block diagramil ratlng the 5

t el ecormuni cat}¥hs network used to enploy t he present _ i nvention;
FIG 1B is a flow chart iFies:rea) phandtd® are diagrams!|ilsusteasdhgt ed

froma caller écééhﬁﬁéggiﬁﬁﬁéﬁﬁféghat and a ﬂgﬁﬁfied SONET format
employed in accordance with embodiments of the present
invention; _

FIG. 5 is a block diagram illustrating the

15 virtual bearer channel platform of the invention.

FIG. 6 is a flow chart illustrating how the
call is connected from a bridging switch to a
transaction processing unit on the virtual bearer
channel platform.

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

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

25 virtual bearer channel platform is released from the
connection. '

FIG. 9 is a block diagram illustrating an
embodiment with more -than one SONET cross-connecting
controllers and two or more distribution networks

30 joined together in the form of rings.

' In the figures, like reference numbers
generally indicate identical, functionally similar,
and/or structurally similar elements. The figure in
which an element first appears is indicated by the

35 leftmost digit(s) in the reference number.

-
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10 FI Gs. 4A, 4B and 4C are diagrans illustrating

standard- SONET format and a nodi fi ed SONET f or nat enpl oyed in
accor danceygbdAssesrbodi ments of the present | nvent i ROT/US99/00275

FIG 5 is a block diagramillustrating the 15 virtual bearer channel
platformof the invention. ___ __ _ ______ Fl G J.S.. 8 oM/chart

i |l ustrating hdREXAELED DESCRIRTION . EE Rl iI® switch to a
transacti on processing unit on the V|rtuaI bearer channe

platform 20 &37@56"&?’0 g flow charts illustrating '
how the call is connected from % actlon processrng unit to a
called partyl. An Example Environmegt 8.is a f:l ow-chart «i || ustrati-ng ¥ow .

theg caller is connected to the called party, and the 25
virtual bear er channel m i S reI eased from t he connect,i
FIG 9 is aMh ddd’r’%ﬁ "enbodlrrentvmthnd'rle

t han one SO\IET qrossm:m&mmtunig:atlon netwocirktrol.l ers and twa or .norell

di stribution ne together in the forntof rings.
In the figures, H¥Dk %i§Q§Q§ﬁx§%ﬁ§%§ * ‘géneral I'y "i ndi"cat é 12
i dent i cal, functQ.ondlBG switidbar,. . . . . .and/-or- st ruet ural Iy «si-m-l-ak2

gents. The figur eghitch which an el ement first appears.is 13
?’cated by the 35 e | ef t'nost” di git'(s) ‘in the reference nunber.
- 7- E. BridgyngyswisbESCRI PTIFON GF *THE *PREFERRED *EVBEDI NENTS

F. Voice or audio platform . . . . . . . . . . . . 14

1. Call ProcesSSOrS . . « +« =+ o« o « « o « « « «» 14

2. Transaction processing units . . . . . . . 15

15 " G. High bandwidth pipe . . . . . . . . . . . . . . 16

H. Signalingnetwork . . . . « ¢« « « + ¢« ¢« « « « . 16

III.The present invention . . . . . « « + ¢ « « « « + . 17

A. Disadvantages of the dedicated channel '

connection . . . . . 4 4 e e e s e s e . o . 17

20 B. An introduction . . . . . . ¢« ¢« ¢« +« « + . . . . 18
C. Transmission of the call to the bridging:

SWitch . . . v . i et s e e e e e e e s . e . 19

D. SONET BUS . + « « « o o o s s s o o« o s o o « « 22

E. The virtual bearer channel platform . . . . . . 28

25 1. Distribution network and SONET
interfaces . . « .« +« ¢ o o o & s s e« o+« 29
2. SONET cross-connecting controller . . . . . 30
3. GAtewayY . « + « « « o = o o s+ s o o &+« « - 30
4. Resource Manager . . . « « + ¢ + o + o o & 32
30 a. Maintaining resource status . . . . . . 32

b. Incoming calls . . . . « « « « « « . . 33
c. Outgoing calls . . . . « « « « « « .« . 34
d. Unavailability or failure of
YESOULCES . + « » o o « o » o« « « » o« o« 35
35 F. Establishing an incoming bearer channel with a
transaction processingunit . . . . . . . . . . . . 36
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dedi cat ed channel connecti on 17 20 B. " An
i ntroduction . . 2. Transaction proces51qg3un1t failurec . Ty anssi séfon
of the call to th@.brlzdgstimalemental embodimend tch. . ... . ... . ... .47
e : 19 D. SONET
Bus................... 22 ' E. The virtual bearer channe
platflOfrm. . IV. CondsiPon . . . . . .l.. .Distribution network, and, SQAET
i nterfaces : ' Ce e 29
2. SONET cross- connectlng controller .. . . . 30 3.
Gateway . . S e 30 _
4. Resource Nhnagﬁg Example Envxronment . . . 32 30 a.
Nhlnta|n|ng resource status . . .o 32 b. Incom ng
calls . ... . . . . .. 33 ' C. Cuth|ng calls
5. . . .. 3&he present invention d.s \demcaribed lid Yeefmd ai | ure

of Gifns .
. 35 350f an exanlgle % |ng an |r11:(1:10emer11<§n}?ear e%nv@fmn%th a

transaction pldc@&¥Fdigigaiiing caller attempts to make 36 collect call,
- 8- for example, by dialing 1-800-COLLECT. The call is

routed over a telecommunications network to a voice or
20 audio platform, specifically a virtual bearer channel
platform which can process digitized voice data. The
platform has transaction processing units, which are
for example voice response units.
At the platform, a transaction processing
25 unit is assigned to the incoming cal. The transaction
processing unit, determining the call to be a 1-800-
COLLECT call, will play scripted messages for the
caller and record information received from the caller.
Such information can include the caller’s name (i.e.,
30 ' as spoken by the caller himself) and the phone number
the caller desires to call (e.g., by entering digits
into the telephone keypad) .
The transaction processing unit will then
make an outgoing call from the platform to the called
35 party. Once this outgoing call is established, the
transaction processing unit will play scripted messages
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G Establishi ng an out goi ng bearer channel wth the called

party . .« . . . . . 40 H Releasing the
vi rtual mannel platform 43 . Unav®cTalseb/oe2ys or
failure o resour ces . . . . 45 5 1. Transaction

processing units ailable. . ... .... 45
2. Transacti pﬁl’tﬁ:ecsaéjﬁji RATE% H9 &fiec caili _acggptance. For~ ; 5
suppl enment al exenypics meite .transaction process:.nq gpit ten ident\ifyConcl usion

. - the caller by playing back the*Pre-recorded vbicd!dgxanple
Envi ronment 8 & Y playing g present invention is described in terns

of an exanplthemalamnddentifving é*)@-&mﬂlé -endPr 8Afdkion, the 5,

or| i nat i ng oad Sl ritde defs %na.tCQJahe&tskC%hb lled anpl e,
g' aling 1- 800 coi Cfpﬁocce clgl% tgg \?er paarftqr roanp

teI ecommuni GRS (B didr 101 Fhe \Ftﬁlﬁ?hﬁ’Pe?&eypad gud‘P 16255 or m
speci fi cal | ywirethat wat rivearrey acdmmghsl the call. platformwhich can process

digitized voice data. T $ st S lnONn _pr ocessi ng
units, which are Peﬂ}e ca':I'x]'aer‘ripl %Oca'e@cr‘h'l s o%g% %%lltls g

At the pl at foridging rewidh.i mhlmm@gggeﬁge%the ingemings a@ssi gned to the
' nggm ng cal ut%cg‘ﬁu} et lecd] (Hci:l&l_call to Qh@cﬁi&'tlfﬁrﬁﬂl wlld.ettﬁ&'ag@ ng the

al to be a 1 f
the hay 93kl hebwesm the mla&# Vréﬂbv?e 3 Scrlrféléf ’HSZ?geS o

brldglng the callers together, the bridging sw1tch
releases the call connections with the platform. 1In
other words, the bridging switch releases the incoming
15 and outgoing legs of the call directed to and from the
platform.
The description in such terms is provided
for convenience only. It is not intended that the
-invention be limited to this example embodiment. For
20 example, the present invention can be used to support
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
25 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
30 _connection, followed by the features of the presentz'
invention which overcomes significant disadvantages of
the dedicated channel. '

II. A Dedicated Channel Connection
35 FIG. 1 is a block diagram illustrating a
typical connection between a telecommunications network
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Such information can include the caller's nane (i.e., 30 as spoken by

the caller hinself) and the phone nunber the caller desires to
call (e.g., WO99%88tBring digits into the tel ephone kelphY$F9/00275
The transaction processing unit will then make an out goi ng cal
fromthe p'aiféﬁdnéovéﬁ@eQ§f|£ﬁh£$5platféﬁmty FIéhcﬁ ihesu@ekgoing call is
est abl i shed, %_ transacti on rOfgg unjt wl | Blag scripted
messages ecommunications netwo aRd voice Or a for the
called party tmlaffaxt 20! acceptance. For exanpl e, the
transaction processing unit can identify the caller by playing
back the pre-recorded voice of the caller identifying hinself. In
addi t Son, the 5 t rAans deelegomnunicat iop retwerln ask the called party
to enter a di g'i‘ePéchrﬁ'ﬁlﬁfém KEMREEk L L0 b nééxﬁ?%fse a

| T'ed party

whet her or not he accepts the ¢
accepts the catgl e@‘ong tequ]dg}% i BEG | SwikF ey H%ce%s%‘gl‘f—ﬁb 1A8eni ng

aﬂd 1oII ) oaﬁq;ca ngr:ltjkgﬁug)fsvtrh&ﬁcédioloAh@i&@tdﬁrmdﬂw ﬂ)lﬁtbfdgﬁ . '
the ca et cal l er the called p y ridging e
R 'Rl L iregeRasts PO 4 eq andyy)

callers togeth
connd@t i ons vmtﬂanSEpmﬂanmwoneSSnng units Iﬁlﬁ&Géuﬁas welhk ®S|dging swi tch

eleases the | GRABARLAD qrocedfthPLANILAAOSAL JBEabl gt ed 10

and fromthe
terms i s provikkeled). Ea@%rtmﬁmm&m%ssm.@h@treqeemedflshat

t he |dn@ﬁ{ém Pt |tmdegjl t©oridi s, exanpl e enbodi nent. For 20

i.on, n be usedq to support
exanpl e, the present iny rg bri é&nq swf%c 13& fg)connected,to the

15 voice or audio platform 150 via a high bandwidth pipe

140. The high bandwidth pipe 140 comprises numerous
individual trunks.
Telecommunication network 100 can include a
conventional network employing signaling, specifically
20 a CCS network. Telecommunication network 100 can be a
private network (e.g., telecommunication links etc.
owned and/or operated by private entities such as
corporations). On the other hand, the
telecommunications network can also be a public network
25 or a combination of private and public networks. The
operation of telecommunication network 100 and the
manner in which a service request is processed is
explained below.

30 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
35 similar manner. The telephone terminal 110 can alsoc be -
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ot her types of calls comng into the platform (other t han

1- 800- COLLECT type calls) that require processing by the
transacti Qg pgsessi ng units. In fact, after r eadi REE/USHH/0D2S| owi ng
description, 1t will becone 25 apparent to persons skilled in the

rel evant art(s) how | ement. the present vention in
alternative ore Soph’t-ﬁf'ty’o‘b"’ffrféiu %evrg‘%es' Such' 8% ‘ﬁ? SBROB& t | nvent i on
can best be sysissstandl a private trathedcexghagqae.r st the features of a

dedi cat ed channel 30 connection, followed by the features of the

pr esent I nvention which overconmes significant di sadvantages of

t he dedi cated channel .C. LEC switgh A Dedicated Channel. Connection 35

FIGs 1 is a block di a%é’é&i'é}é&l{a{rﬁ}é RGr¥ier (LEC) towditedl 10®RECH on
bet ween a teleconnunlcatlon

- 10- switch that ett\c,\’g‘qﬂhoﬁfdltt?’ﬂlé’taflo%o F%G3%Y i ncl udes

t el ecomuni Ciﬁﬁ.é)féxditﬁm kca’hﬁﬂi.md(M)ce @n aXQl ds more commcatlfyor m 150.
5

et yor .
Tel ecommruni Jfﬁ?"gh %e? V\%I%;Q corrprl ses a sheh ast efl ephonepler m nal 110,
a LEC smntcn«Insrexesmmmmnuqannons Corp. and a bridging switch 130. A voice

or gudio platform lepHcifk GUBMInsAS 104 Ilsormg%s&sa snl6010k&d, 180 and
10 transaction roceSS|n units 64 s.well as
access ang transpo area LAI%5 Jﬁich is provided

local telephone services by a LEC. The LEC uses one or
more LEC switches 115 to route phone calls locally,

: i.e., within the LATA. However, for long distance

15 services the LEC routes the call to a special LEC
switch 115 for long distance routing. In this case,
LEC switch 115 is known as a central office (CO)
switch. '

20 - D. Switch
Switch 120 is an IXC switch. Switch 120
tandems (or switches) calls from LEC switch 115 to
another IXC switch called a bridging switch 130.
Switch 120 can be, for example, a Digital Multiplexing
25 Switch 250 (DMS-250 switch) available from Nortel
(Northern Telecom) Corporation.

E. Bridging switch
Bridging switch 130, which is anothe; IXC
30 switch, provides a connection between the switch 120
and the voice or audio platform 150. Bridging switches
are eﬁployed for interfacing to any voice or audio
platform. They allow service requests (including
collect calls), requiring processing by the transaction
35 processing units located on these platforms, to be
performed in an efficient manner. For the example of a

-12-

SUBSTITUTE SHEET ( rule 26)



transaction processing units that are shown but not | abel ed). Each
transaction processing unit receives 48 channel s over two T1
t runks. WO 99735773 The bridging switch 130 i s connect BETAUSIV$R7S 5
voi ce or audio platform 150 via a high bandw dth pipe 140. The
hi gh -bandwi dt hy 8i?§c%4gaE9”DShEQSefEfFigﬂé% results E?ghvtﬁﬂahbﬁpﬁﬂgs'

| ncl ude nét wor k

Tel ecommuni cat I on. netwo conventional "
enpl oyi ng si gn@fi Rgidgpeg; FWikrhy130 to relgageschappglg. to the voice

Tel'ecommuni cat 69naﬂ&i&yobka?e@@rﬁamsbeaﬁter the colD!Léktat eangt werk (e.g.,

: teleconnunlcatlo

I erated, b rivate
entities such § EaLilsﬁeg co?Bb?aV?%%s?e Eﬁpiﬁén thﬁrﬁg fg, bﬁﬁeg
telecdhnunlcatlons ‘net wLk addialien,bbrideihyi swhecholB026an performa

O O O oBAbY 24 pBAUsBUOLLECPELHE! KBuon TRE proviaingoBEiaLhen of

t el ecomruni cat T on ne ervice
request is pro8es¥idess Billing sgpvitesdabe| employgd to determine B.

Tel ephone ter”haﬁlm.uch to bill for a td€LSRBABECHELT nal 118@ocaA1ke a
conventi onal t el ephone set, conp r|S|n%éa transm,tter and receiver,

i nvoki ng connuﬁ?EaF?BﬂE183|ﬁ@qEﬁﬁFssﬁﬁﬁﬁ¥§l Billhpg servicesy; yhich

i nstrigrent or ghehhasdtefabieIRCsf BnChhogu8Owapsa 3Dike swiskH L20,manner.
The t el ephone

-11- bE gagﬁ&n%%gtéggﬁséfgénga AOME 250 A¥RL AP EFOMe ephone

Nortel Corporation.

F. Voice or audio platform .

15 Voice or audio platform 150 comprises call
processors 160, 170, 180. The call processors have
transaction processing units 161-164, as well as
transaction processing units that are shown but not
labeled. In a dedicated channel connection, the number

20 of trunks coming into and going out of each transaction
processing unit are fixed in number. For example, each
transaction processing unit can receive 48 channels
over two Tl trunks, with 24 inbound channels coming
into each transaction processing unit 161-164 and 24

25 outbound channels going ocut over each transaction
processing unit 161-164. The inbound channels are used
for receiving calls coming into each transaction
processing unit. The outbound channels are used to
make calls going out from each transaction processing

30 unit. '

1. Call processors
Call processors 160, 170 and 180 represent
the systems that set up the connection in the switching
35 system in a well known way. For example, as recognized
by those of ordinary skill, call processor 160 performs
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system and a private branch exchange. C. LEC switch 5

Local exchange carrier (LEC) switch 115 is a switch that tandens
tel ephonevpsgmﬁqg 110 to an i nt erexchange carri erp@/$99/00278 | XC
i's nmore conmmonly known as a |ong distance carrier, such as for

exanpl e ni c ons Tel ephone
t erm nal 110""1"‘%1%%%“%% ’fe %c%ﬁis arr:.vm(,gcgg:sstth%otq%qn area
(LATA), whi cbrd;cse@sbmjdmlits 161-164 ocal tel ephone services by a LEC. The
LEC uses one or nore LEC switches 115 to route phone calls

| ocal 'y, i.e., wthin the LATA. However, for |ong distance 15
services the LEC routes the. caT¥ansaGtiQe@racessdng units switch 115 for

| ongs di stance rout| Ng.Edéh tbf Stl@éls@fansactlon price e i) Wilifed S danown as a
central office (CO swi.tch D. Switch

Swi tch 120 |§6%m1’?>&: YR . CWJC% c3Lf2(5”"°ce’3$mg B SF e SRShes)
calls from L&E setvite léqiests. Colleuivtdedrls X es\wine fexamplel f bridgi ng

2161 0, g QSRS TS, Sole Blag dlgtial, s oo

(Northern Teazeongt Cbimbteditm. credit card calls, opexa® dging switch
Brigping swjgh; d88, &i’&é Saﬁ@oéé‘ﬁpﬂdfﬁ %harge casz\ﬁ tey14r Oigles a

connecti on between t%e sw tch gﬁce or .audi o pl atform

150. Bri dgi nEham ‘P%%e'éransa"tmn aP’%pc'é-’rﬁﬁjd}Pedmfl& “}aﬁi BAPL1S ofhy voi ce
or audio proces®ing f €lien sdiieyryided ¥ swmiice regursEts (| rmieac& ng

ni to | oot cEPARFEREAT ARt (hills 'O SOATAT el ctin may o PPCPE 1O
manner. For loeatednat edbfferent call processors.

15 ' An application may be associated with each of
the types of service requests. The application is
implemented as a combination of hardware, software,
firmware, or the like. The application, when executed,
performs tasks required of the transaction processing

20 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
callers. The data received from callers includes
messages spoken by a caller and DTMF signals input by a

25 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
party.

Transaction processing units can include

30 | voice or audio response units. As recognized by those
of ordinary skill, a voice or audio response unit
provides synthesized voice responses to DTMF signal
inputs, processing calls based on information derived
from computer-based look-up tables, information

35 received from callers, and information carried with the
incoming call.
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-12- collect call, this efficiency results fromthe

ability of bridging switch 130 to rel ease channels to the voice
or audi o pl avd 0987150 after the collect call is est aBCTAI$8900275,; s
wi |l be explained further below. 5 In addition, bridging

switch 130 can perform ap examﬁﬂé“ﬁf'dﬂ%%&ﬁﬁacﬁﬂﬂﬁﬂﬁﬁﬁﬁéséﬂﬂ&‘éﬁit

providing billi services. Billing seryvic ar.e enpl oyed t
det erm ne akin F&Sw FRERF Ak ion Iprfo(ﬁeszf"ln% %'Lsa?i'l 164y 11%03‘%% I
for exanple, redguknesrs @aciaaimastdn rpntaoli (ﬁa:sa,me/\knmtth]é) are handl ed

Dy X 11 o 4 i Y S0 sranl ISR SIS A ©or

F. Voi¢e or audirams dix @viailmble from Intervoigs €ompamdily8liat f or m 150

conprises call waterview @ agqgggor@ay@gs’lag 7§§%2 The call processors have
transaction processing units 161-164, as wel transaction

processing units that are shown but not | abel ed. In a dedicated
channel connection, the munb@ngﬁpbandw1dﬁh_@ﬁ@ﬁks coming into and goi ng out

of each transaction r uni,t ar.e fixed in nunber. For
exanpl e, each t?‘arﬁ'&%{ ?’SH%S'F% B PIRg & A ?&M’%@éq}’é’ 48 channel s
over 10w T1 tr eomprising 24 numbeondfciadivisiuvadnitoynks. Each rtmrgach

transaction prQ%e§$b%&ﬂﬂﬁﬂbakﬁ%n;Q&n%ﬁ%e%%é@i two nf%¥k?%ﬁQﬂf%gﬁﬂ:els goi ng

out over each transact essing u ound
channel s are us®dFIG. 1) hl\gé‘r haé'ééﬁlﬁthgpé-ﬂq §4@omsng=ht?‘r{1’b teactonnegtsact i on

processing uni brifgenouigkatrth ARANRY YAk ¥3eAud@o platform 150.
The high bandwidth pipe is distributed into a series of

15 Tl trunks, with a pair of Tl trunks connecting to each
transaction processing unit 161-164.

As shown, each pair of Tls (connecting to a
transaction processing unit) can carry enough frequency
bandwidth for 48 channels, with each channel carrying '

20 data corresponding to a single voice channel. In the
example embodiment, there is one T1 dedicated for
incoming calls to a transaction processing unit (i.e.,
24 channels), and one Tl dedicated for outgoing calls
from a transaction processing unit (i.e., another 24

25 channels). As recognized by those of ordinary skill,
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 funqtions include monitoring the status of the
signaling links in use, indicating the arrival of an
incoming call, transmitting routing and destination

35 signals, and other such importanﬁ functions. Call set-
up is performed before the actual call data is
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make calls going out fromeach transaction processing 30 unit.

1. Call processors Call processors 160, 170 and 180
represent woooss773 the systens that set up the connection iRCT/US9980875chi ng
gS ] s¥steg1in a well known way. For exanple, as recognized

y those of ordinary skill, call processor .16Q .perfaqr

ot Erandil Yedd tygm e P iommn Ry s Adeps 100, om
transacti on the voice peitamsslsicaarodss th@l hliggh bandwidth pipe 140 2.

Transacti on el o&gﬁg%gcéméésa@djl%fliastfcm 150. Each of the transaction

processing units

. ) a system_capabl e of processing one or
nore types of Stgnal ing mefivorks ags W&l RS i Shhd 5

| e of.

a type of sesiEe sCohRThi ciE it s a o8 tHddiiactbdo voice or are not

limted to, credit card calls,_operator ,10 " assi.si.ance
t el ephone cHAPEC RFJEEIFRE: & Yetailea t%r&earfm&{

alls and
i%h processing

unit may be ex@rpleryfccs networlpr aressifigally samigngldng sysbeme

By be i . 1oy serm s
my b 7597, gigpat LT Il P e He Seornd

Igg function
An

appl i cation fighel ngofysten #1't h(TeasisofRussell, ISR &yijes of service
reqyests. lgﬁ@é)il@?tma@raﬁ-ni 1, New gy mant adep0)3, eiimald on of

har dwar e, war e, firmvare, or the |like. The
executed,  incorporated herein in its entirety by refer

éﬁggication, when

Though the CCS network is not shown in FIG.

1, it is described with respect to the present

invention below. However, it is important to note that
15 the CCS network described below is used in a way that

is unique to the present invention.

- III. The present invention
A. Disadvantages of the dedicated
20 channel connection

There are a number of disadvantages with the
dedicated channel connection. Because the Tls are
dedicated to the transaction processing units 161-164,
the transaction processing units 161-164 cannot share

25 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

telecom service provider may have no other option than
to dedicate an equal number of inbound and outbound Tls

30 to each transaction processing_unit 161-164.

This is

done to ensure that if an inbound call to the voice or
audio platform 150 requires an outgoing leg, then it

will be available.

The dedicated channel connection also wastes

35 resources of the voice or audio platform 150.
voice or audio platform 150 resources have the
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perforns tasks required of the transaction processing 20 unit. Such'

tasks include playing scripted nmessages for callers and receivi
data from cao®e¥35773The scri pted nessages are transm PETYSER/MR? he
Tl trunks to the callers. The data received fromcallers includes
messages spok d 0Nd al l er
fronlghe tglegﬁgne %sfﬁ%dﬁéw?ﬁ ﬂﬂ'l?igtlOn:rigﬁﬂfeQYbénaﬁldth hgsrecorded
data to nake d@@¢%¢%ﬁsar§§b}dlﬁ@e%hEﬁansaCtlond%f?cﬁﬁﬁl?ﬁ FBbF% thd-cal
for exanple tojg4catéefot o tlmalp@fﬁ&illzed Transaction

processing units can inc voli ce or audi o response.units. As
recogni zed by those ABSE th%? BF%?H@Pyr§€éF?? ggngEesg?VéﬁaPB Pgsponse
unit 5 PignallingsynUhfsrrenavelye secpoistellbgéibhfFdeirjoek as
[buts, Py ocesab it ALl 2udsacth pbciBhol 88! g fenciongiyyl O |
and |nfornat|oaeperatedsmgnhlth@ and voicej @ibanhls cuhpre there are

-14- de%lcated connection¥ BE&WEeE ChedvbidBsactbQitB’ 2RASSI NG
unit, In to transaction grpce33|ng uP%is é 1-164, 1s what
is known as a PRStEFaR8ACELPR{PEAEe ﬁ1¥%éunl 8 t&tecommuni cati ons

I ndusgy. An exanpl e naster control frame is available from

I nt ervoi ce Conpany, 1781 v Par kway, Dallas, TX 75252.

G High bandwidth pipe >+ 2P mtrmghé"i hi gh bandwidth pipe is a trunk
group FIG. 2 is a block diagram illustrating the

telecommunications network used to employ the present
invention. The telecommunications network comprises

15 telephone terminal 110, LEC switch 115, switch 120,
database 125, bridging switch 130, and a signaling
transfer point (STP) pair 230.

In one embodiment, database 125 can be MCI’s

data access point (DAP), although database 125 can be

20 - any database recognized by those skilled 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

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

30 ITU (International Telecommunications Union) ISUP
signaling message; and (3) any ISUP sidnaling message
that is country specific (i.e., any variations of ISUP
that vary from country to country). STP pair 230 is a
pair of redundant packet switches that receive

35 packetized signaling information over the CCS network
220.
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10 conprising a nunber of individual trunks. Each trunk S

a communi cation |ine between two network el enents. In FIG 1, high
bandwi dt h ypbpesssd® i s shown to connect bri dgi ng sviPCTXSIB02750
voi ce or audio platform 150. The hi gh bandwi dth pipe is

Comnectime b soch °¢TFER.%% A2ae. iprbndnb o okbtiiel péadr qfander | "IN

As shown, eaplapdprmoRSTlenfcannassoojatedadatabase 240 ansbataloasér ocessing
unit) can cappy EQBUBQ gﬁegﬂgacéxternal to P2h n% gL dprpdfrgpannel s, with

each channel carr correspo to_a single voice
channel . Inchﬁénel PlatfoE%aﬁﬁpe(énﬁodl%EHQXt%ﬁ%ﬁ% dataprse) eredi cated for.

i ncogi ng cal E.ﬁs‘t@aﬁ baﬁnsécnbeataa%_eemﬂgtwlhftu@l bearer 24
channel s), g one_ Tl dgglcatﬁg ?r out goi ng_cal | froma
6 8.

transaction GPBBBEL RYAGAPFT( > afiot h@t t%EPal databasebts). As

recogni zed by those of ordinary Skl||, however, this breakdown is

c y skill
Py and L2 nol 6. rrenShBBLLGROK AL 4L SN Briaquno o

CCS net wor k, switch can be used to provide call set-up and cal

serygcing. ThPi@ fyn%lanélwcwaft @ﬁﬁ@if&l&ﬁ@%@&a&h@ of the
signaling links_in use, 8 the arrival of I nconmi ng
t

cal l , transnFP@Fn@srGEFPﬁﬁlﬁﬁﬁddE Rt PEHaEERg SW1t§¢g%%93 I™d ot her such
irrportant f useepons2, &al briginating callep usimperielepitomelf ore the act ual

call data iSterminal 110 desires to place a colleééﬁéall, in
particular a collect call that will be handled by the
15 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
call then originates from telephone terminal 110.
In step 304, the call is transmitted by the
20 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.
In step 306, the receiving IXC routes the
call to an IXC switch. Specifically, the IXC routes
25 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
to a telephone number associated with the wvirtual
_ bearer channel platform 250 (the destination number of
30 the virtual bearer channel platform 250). The database
125 also returns important routing information for the
call. |
The inventive signaling network includes all
types of CCS networks recognized by those skilled in
35 the art. In one embodiment, the inventive CCS network
is an SS7 signaling network. A brief description of an
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“transmtted fromthe tel ecomuni cati ons network 100 on : t he voice

- channel s across the hi gh bandw dt h pi pe 140 to the voice or audio
pl at f or m 158v0 99/35773 Signaling networks are wel | REBHNSPHORTE
field 5 of tel ecommuni cations, even with respect to voice or

audi o pl atforngg 7F§’{gﬁ‘aiifﬁg ﬁ?gwbﬁgerﬁééﬂﬂgaﬁyaéﬁsast} is. u@f ypLgry CCs

network, specifically a si st’em ghal T ng networ Kk,
the reader is +%f'élil$eﬂr?%ent anEﬂt”SP‘bnd’l’Hﬂg taei bhrate "\l'l'lP%W%rRussel |,

| SBN 0-07- 10 unders@ﬁﬂ@ﬂﬁg%f%aﬂhﬂﬁhoxﬂew PO¥ keh W dD9e@3sidhich is

I ncor por at ed rei nits entirety by ref Though
t he CCS netvvor'%‘? Q%Jét SEFRINL TR ’Tﬁ%a es ‘are é]ﬂscﬁ"tb?g PRNATVIRY FPVF
respedt to thelewmszntalthough layernt i (usdael ayetovearerbe i dividédport ant

to note that ?glrnventn:a%%@rﬁldﬁscié}pég ljli)%g%és,r#l%g%%l n a way that

is unique tot e prese T*i nventi on

A. Di sadvant agRar'ef- thrvemdl c TR D dEfln%maFFh%IPMJon
There are a n%ﬁ@étﬂcﬁsaﬁ@@mdﬂéf éﬂ@racterlstlfjf g channel

connecti on. Because t he T1s di cat ed e transactlon

processi ng umﬁ’sg‘l%]i”l%@ata Tink and\the HR3INS |t FFREEsithg UPRes 161- 164
cannd® share 2%econd 1é>;éwlvwmmL2)Tméfin:‘e@xm@rmmwmﬁ@faﬁdof circuit

resources. M requests.to .t udi o pl atform
150 do not re uxfc?%é%‘éf uﬁgr’rl%nd V§ta %‘%Ot the atﬁaé'fséfc%?n%%rw ce provider
may have no otSignabingprmessages over signalkidicalatanl ksl rTindaTpf
| nbound and ouibakikkdionddinciude (R rAFhAL AR AN | AL NGESSI Ng UNi

iT an

161-164. This is ensure t nbound call to the
voi ce or messagrf o $HERY diﬁﬁm%cﬁﬂfl e%o%l-“rﬁcéiﬂt% rRpd e3ignaking t

will 15e avail abirk failure detection. The dedicated channel connection also
wast es 35 resourc of .t he v0| ce o pl atf m 150. If the

voi ce or audio pl atform% taven, {;ﬁ&éﬂ provides the

-16- signaling network functn.ons, for transferring messages

between the signaling points, which are nodes of the
signaling network and identified by a unique point

20 code. The signaling message handling function will
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.

25 The fourth layer for this area of concern is
the Integrated Services Digital Network (ISDN) User
Part (ISUP). The ISUP defines the protocol that
supports the signaling functions required to provide
voice and non-voice services. The ISUP is used to

30 " transport such information as the calling party number,
and trunk management information. |

The first two fields of the ISUP are the

circuit identification code (CIC), followed by the
Message Type (MT). The CIC identifies the circuit

35 (bearer channel) selected by the call processing at the
originating switch. The MT defines a message from a
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processi ng power, but not the required bandwi dth, to process a

call, then transaction processing units 161- 164 are not optimally
utilized. Anot her problemrel ates to thequsmwsezzs of 5
signal i ng ?jwf ortunately, such intelligent devi ces as voi ce or

audio platform 150 do not convepti onal arate nal i ng and
voi ce circui $&€EwRkrBeERRPES gpged to Supg%‘ij,%}ﬁ e?beti: %’aet ween the
VOi ce circui &sdamanagement of-kbe&rearls:manm.vgr ocessi ng un| ts 161- 164. 10

B. An introduction 2rd é)afié
il lustrating the Ther? }econ‘rrralljrnjl'%a# %fns r% &L ed to errpl oy the

pr esent most ¢conmeni LAUP Thessages anabhetinisi detadsdinessonpri ses 15
tel gsphone tezﬁ@wagelwmﬁcaa&éﬁ dombleti tfdssldfe (acM), andi@abase 125,
bridging switch 1 andasﬂgealn transffzrgé)omt (STP) pair
230. message WPIpIRade RELpa AP XLI8a8%9e M s

dat a accezs @@zmslet@AlPRLcabt hohigife dat e mtdre ] e sag dee brﬂit 1lstedinybdat abase
recogni ze nos art abase 125 can be

| ocat ed ext b‘?‘ﬁﬁ? t?‘@% Jgﬁ iizglf and T(l 113/1a9nd€>2t ernal dat abase) or

i nstead can be | ocat edIn one embodimgnt svin cad@_mqn o then i nt er nal

dat pd)ase) des :uaat::.on We"n]é?%h%S rﬂﬁﬁﬁe@?t& 't‘iué)aﬁfirﬂialargﬁ twork 220 25

(i.e., in an e | ment net wor K IS an signaling.
net vvor k) useehagnediPLAtfcEn| 25hettdhe %Wh 2120 als‘blé%s@ﬁ £he ansni tt ed.

(E>/iaﬁp! es OLa §&Cabag8a1250t6NrékH eve a|c11£¢1$itt§[l\ﬁhrd@|rgﬁf§1c_f&ﬂ1ltliiﬁ dode any ANSI -
neri can naar o0.s nsti_tu Sl ghal I.n ssage,
(2 oy 30 (CRER 1Pt TG A TG £ b AT a1 RS HS ahags >

between the switch 120 and the bridging switch 130 In

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

In step 310, switch 120 establishes a
: connection to bridging switch 130.  First, switch 120
20 - generates an IAM and transmits it to bridging switch
130 over the signaling network 220, via STP pair 230.
The IAM includes the CIC, i.e., identifying a bearer
channel that is available between the switches. The
_ IAM also includes the destination number of the virtual
25 bearer channel platform 250, and all required routing
information. Specifically, the IAM has a CIC set to
the trunk identifier (i.e., identifying the bearer
channel), an originating point code (OPC) set to the -
point code of the originating switch (i.e., switch 120)

30 _ and a destination point code (DPC) set to the point
code of the destination switch (i.e., bridging switch
130) . |

After call set up by the CCS network 220 is
completed, the call is routed to the bridging switch
35 130 over the available bearer channel.

-20-
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signaling nessage; and (3) any |ISUP signaling nessage that is

country specific (i.e., any variations of |SUP . that vary from
country to WEuIWasys. STP pair 230 is a pair of reduntEHUSYPARMG
switches that receive 35 packetized signaling information over the
CCS net wor k 22@. SONET Bus ] I | att -1;-50 |
FIG 2 also includes a vj,rtual bearer channe orm and an
associ at ed dat abase 240. ﬁf%t%%%eé‘ 1nvent102;401§’e(§n tﬂ@l‘g’c&%fﬁ%'kternal to

the virtual beONBT (synchrommmmﬁtardaal o twa¥) (prcetocc&m it in

dat abase) or t t.ual _bearer
channel )pl atformlzﬁ:fonlﬂm, an&lqﬁ% ernéaﬁzﬁ\f#z'ilte%odgg *Hr{‘ ‘;ﬂet bearer C.

Tr ans#i ssi on ¢hanelkRlatiommeilt dfhe dlstrlbutsgm tmttmrk

FIG 3 is a floprdid dnd L@Ea‘rﬁéa{d’ﬁ&}?‘ﬁﬂé&ssmg uni t&ldn | m tted to
t he bridgi ng s\ wi tch (f 302, an originati ng c usi ng
0

t el ephone earert éﬁ'fﬁ%l ]H]@m place a collect call, i n
particul ar a coll ect caIJIn tdhaiirdd Ienbjbdj_a{gﬂte,d D) tdifiab Songwi It ual

Il er
i al o on the BEPRETLAS ipea S BRIRE SO ds 4 mroBat Phumber
1- SOOOCOLLECThiqh speed sigmidls h:manxm:g:tmai emmg)mﬂmlﬂrﬁ}mttcﬁlt_élzacngllm t1(1:(3
I125.ste||on3?ﬁe present dndr‘w%o?iﬁlﬁra{ﬁféﬁqlgby tﬂi@l’:%%al l%téf%éeost and the
call is trans®ONETyinclude synchronous transport signal (STS) frames
and optical carrier (0C) frames. For a detailed
- understanding of the standard SONET format, the reader
15 is referred to several publicly available sources,
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
20 overhead field, comprising a section overhead field and
a line overhead field, a path overhead field, stuffing
bytes, and main portion for transmitting data (in the
form of virtual tributaries or Vrs). 1In a '
telecommunications network, paths are comprised of one
25 or more lines, which in turn are comprised of one or
more sections. A path is a logical end-to-end link -
between users. A line is a segment between two nodes,

used for multiplexing, synchronizing, switching, and
cross-connecting the SONET signal. A section is a

30 segment typically between regenerators and nodes, used
for framing and locating faults in the communication.
Therefore, the path overhead field, the line overhead
field, and the section overhead field are used to
effect communications between their corresponding

35 communications segments, i.e., paths, lines, and
sections.
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therefromto an I XC (not shown) in a well known manner.

In step 306, the receiving I XC routes the call to an I XC sw tch.
Speci fi calyesgg/sd¥9s | XC routes 25 the call to sw tch 1ZBCT/ISe9/00R7S|
known manner . In step 308, smﬁtch 120 accesses the

dat abase 125. _Dat abase ﬁ; translaigsn‘ e_nunber 1-800- COLLECT
to a tel ephone number Qgsﬁé?ﬁtﬁﬂb tFeRhe TN cToss- conpectind channe
pl at f orm 250céhbeolketi assigns neatierbedr&d channel hiata refiathédatgh channel

Platfor”?250%8?d%§8tﬂabf835515 F? specff¥56ﬂ§¥ér§3éiéfh¢miInveﬁ% routing

i nformation Ive
si gnal i ng neSANER busl udBBeafPNET bus uses ppsVBE. TEehetf@¥ymats ecogni zed by.

tn Qé’iﬁrik' N egpé9a§§ng at aah@caﬁtrat@ onﬁo:.ert’a@da Bide dperadtvenliye CCS

SS nal i n ﬂi A prief description of an
- 18- VT1.5 ce11853765+§ﬁ3ﬂ fav thm SHERFIe STF 7L akrane; s
utilized and 3 BuUStbhefpameenare nizmﬂérbeavadlinﬁmca | simd e as®i3 er

under st andi ng_of the.in tio dj S t he SS7 :
si gnal i ng negg 8s afB %@gé# g%ﬁﬁgsh%%v€% ééﬁi? fé?'carrY*%%er al t hough
| ayer 4 (usechaayel)deaa,bendl&Gaedddltlonal bytes tyied fors. The first

| ay g6 NessagSVtIEﬁgéaeénd stuFflnEa”A sifyfd vriMFRdi) fefipes the

physi c | ectrica functional characteristics of the
S|gnallng da?EUFVﬂReBHd°fh%7ﬁ%&ﬁgst%faﬂig%s it. The 10 second | ayer

(MIP-12) defi nes the funet1ePsbpés (the equivakeniires 6 atelpe 4edated to,

t he transfer 0 signaling data |inks. The
MTP- "uSeg pg,LoHhAREPEt AR, Tof i, et Tudihedl |
. field (section overhead and line overhead fields); 27
15 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.,
equivalent to a single cell). However, since three

20 STS-1 frames are interleaved to form a single STS-3
frame, the resulting STS-3 frame transport overhead
field comprises 81 bytes.

The section and line overhead fields of the

inventive STS-1 frame (i.e., interleaved into an STS-3

25 frame) can be better understood with reference to
Tables 1 and 2 and FIGs 4A and 4B. FIG. 4A illustrates
the bytes of a section overhead field 420, arranged as
rows of 3 bytes. These bytes are explained in Table 1.
Similarly, FIG. 4B illustrates the bytes of a line

30 . overhead field 440, arranged as rows of 3 bytes. These
bytes are explained in Table 2. In FIG. 4A, the first
two bytes of the section overhead 420 are the Al, A2
bytes, used for synchrOnization. Referring to FIG. 4B,
the first cell position (i.e., the position of the

35 first cell carrying channel data) can be determined
from the line overhead pointer bytes Hl1l, H2. The
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messages, error detection and correction, and signaling 15 i nk

failure detection. The third | ayer (MIP- L3% _Provi des the
si gnal i ng nWOW3ISTTunctions, for transferring nessages CT/HEM2T t he
- signaling points, which are nodes of the si gnaling network and

~identified by ped8ifliBgPeENl PBsitionsCRHE dedEPmEhEBAELBM ERESEE3handling
- function wll . |niure,that t e,3|.gnal I ng nmessages originated by a

particul ar usekPPURt 1BFenlep¥ing; RgCHREARE( or i gi nat i ng poi nt) are
~ del'ivered to the sane user part at the destination point indicated
urt&1 | ayer for this area

by the sending user part. 25 . _The f
of concern is the In?ae%freatle'd §§%1€&%ﬁq}eﬁ Networ k (I SDN) User

Part (A SUP). The | SUP defines the protocol that supports the
si gnal i ng fungrTons TEqQUI TEU U Provrus - VOT TE and—amrvetee
services. The lISUP i s usEd#eld 30 t r anspor t Dagsriptienmti on as |t he

calling party and trurll%lrg%%agl%r@tfcwf ormat1 on.
e

The first two [frel d&2of the | SUP are t citcuit identificatfon
code (CIC, fdllowed by the Sy rppdetipn byTheddiGriiment i fi es
%

the circuit 35 (bearer channel) ey the call processing at
t he qt-t ' '

-19- c1 set of nessages |msed tfors@iRsorlt the setup, takledown,
and managenent| of bearer channels. i tification 'here is a varipty of
| SUP nessages.p~Hre FOSt—C-OrBRH g.gg fo% YT AT

address 5 Bhessage (1AM, address |bdplisttenieesage paAGYy (am»er'

8) byte for the previous

|sTs-1
10 El ' over wire byte for the 64
kbits/s voice path
Fl set aside for the network
provider
D1, D2, D3 used for signaling control

and administrative alarms

15
Table 2. Line Overhead
Field Description
H1, H2 offset in bytes to the
first byte of the SPE
20 H3 . used to frequendy-justify
(negative value only)
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message (ANM, rel ease nessage (REL), and rel ease conplete (RLC).
There are ot her nmessages not |isted here. (ANSI T1-111/1995 and
T1- 113/ 199%0 99135773 I n one enbodi ment, in addirdTassswA0278e 10
destination tel ephone nunber of the virtual bearer channe

pIatforn125QT-44%}-&%k%€hh4é¥%ﬁﬂ+ﬁ+ﬁﬂaa&—bhe—————————-—da%e&ﬁﬁaa-éas—%i )
retrieve a diBZuit identification codpbit interleaveyl. panityCl C idg¢ntifies

an avai l abl g bearer channel D gﬁgeg t Bgrewi-t eBgd20 and t hg
bridgi ng swiltch-130. In 15 anot hbr “enbali Br‘e&he AP “
det er ni nes tjhe avai | abl e bea} Gﬁleﬁéﬁﬁéﬁ fprnall BikRgiRhe |dat abase

125. _ In step 310, >uhécmlﬁaooe§tnbhashes a : .

connecti on tU—brrg?rng—swrrch—Tse-—F —StTsSwtTir 2020 gerefat es an

| AM and trardfit K%t to bridging switfhdentify auggmagier the signgling

network 220,} via STP pair 230. prgagctﬁbhlgwhudﬁéstMgpgyc ij.e.
weerr—tite

. . . Lo L 1
I denti fyi ng fe—beearet clramrettirat—rs—avartabteet

swi t ches. THé4-D12 | AM al so i ncl upege@h&ogedinfati on nunber of |the
virtual 25 bearer channel platfofgphridniagdishk agqULE&d gggtlng

I nformation.} Specifically, the | AM hap Cl unk

identifier (li.e., identifying the beaf 8? 578° kblEﬁéﬁn@F?saﬁﬁ ori ¢i nati ng

poi nt code (JOPC) set to the pased €odematnteaancegi nating|switch
q

(i.e., switgh 120) 30 and a des ﬁg#gg pﬂbﬂktgggﬁa(gﬁép set |[to the

poi nt code of the destinatiop ging sw t¢h
130). -After call spalapmby the CCS network 220 ifs
conp# eted, t call 1s routed to the arldgl ngdsvvltch 35 T30 ¢ver the -
avaiil abl e bd r.channel reserv - 20

z2 block error protection on
broadband ISDN UNI

E2 ' | oxder wire byte

In the STS-3 frame of the present embodiment,

10 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

15 channels .(i.e., corresponding to one T1).

Communications over the SONET bus is effected
by successive frames. Each successive frame has the
same sequence of cells. A single cell is designated
for any communication over a given bearer channel.

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

25 cells, corresponding to bearer channels.
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D. SONET Bus The present invention uses two different
SONET (synchronous optical network) protocol formats in

di stributi oWe¥386TX ( SONET bus) on virtual bearer 5 PEHHRPRAY0275

pl atform 250. The distribution network connects the transaction

processing units on virttgl this embodlm@@@reihé“@ﬂ&ﬁﬁp@%@té9éfhg§8
In a first enbodj rrent a stan rotocol 1s use

St andar d SONET2R HP‘BC‘BYe%B?adS@OteS are Higf %ﬁe@%?@ﬁh?@stransm tted
usi'ng circuit admimimttratlon and msmtcémmws(mml plBensg, Chysi cal

rams - enbodiment Jueidel WA O Vaedol S Rttefd

under $t andi ng @iamlt%l%t Mafmmuﬁbrmtbytém u&e@eas space filléss

referred to Seﬁlﬂaéhé)uﬂllt& SOHsLE udi ng " SONET
and T1 Architecture for yeg?(ﬂé%& I%'r;an%d tesr&E i" U ysses
Bl ack and Sharq’@%sm%r%"erhead) plus | ZBNpatass- 92)3'911 overhead)

A standard SONtSled rede oznﬁl Ugmeﬁ?ﬁdﬁélsm{é Fshdwidth QY@éJi'eﬁQ %sgldé? d '
conprising a erhead fie i ne overhead fie a
pat h overheadm géb(gqu# }Sec‘m‘{ax ({)%e%el]aﬁ/og TRIM $Hftion for
trand@itting daxtaea(/fcelh)el-Sl bytes+27 foriresfs 4 ibyted) %8 i bitsybesep) VTS).

In a I cat r rised of one 25
or nore lines, vén tur%?aécgr%ofﬁ%g\ge?h%)a%%% g{se trdliamrtte R
sections. A pdihe |5'@1‘E:T At aAat Q-3 Eperill ibadng interpreted weenausers. A

line is a segrgﬁgndﬂm I8\vOFdyasias, used for multipl exing,
synchroni zi ng, SWI tchl ng and cross-connecting. the SONET signal .
A section is a %%‘@%te"lkiﬂﬂ]d“@.ﬁqt;/ thet"&?é‘er?‘?%%%’%ﬁ'er’é’é‘ﬁ%tm nodes,

used 15 usefsnra mmm&rsbmadmﬁ Aullrs e twsdoHied oD on.
The S o GO UL S e Sl e s el o,
bet ween t hei r idoriransmiditag 136 the clqaamqratqﬁ)r@esengrmmve e., paths,
lines, and  gONET busedis¥¥Sibution network 540), the overhead and
stuffing bytes are not required. Therefore, in each
20 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 OC-3 speed (155.52 MHZ), versus 84 cells. By
25 using 90 cells, the embodiment can support 90 x 24
bearer channels, or 90 Tls. 1In addition, not having to
deal with the overhead fields makes this embodiment
less processor intensive. As with the previous
embodiment, the frames (i.e., 90 cells) are repeated
30 8000 times/second to support voice applications.

FIG. 4C illustrates a modified VT1.5 SONET
format for this embodiment. The modified SONET format
is the same for an individual cell as the standard
format, but differs in that 6 more cells are used in

35 the frame. The SONET frame 400 is repeated 8000 times
per second. A cell 402 has 27 bytes (“octets”). Of
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-21- In this enbodi nent, a SONET

Cross-connecti ng control |l er assigns each bearer channel data of
the high wqo93s773 Pandw dth pipe 215 to specific byt e posi tRCEMESI9/00275e
SONET bus. Qﬂe SONET bus uses a VT1.5 cell fornat, operating at an

OC-3 rate. oC- ti s are

i nterl eaved Fﬁ?&ea gﬁngﬁge%Tgbé Qre gond to thevgléégﬁgé# frames are

i nterl eaved ichaopnelsi ngl 8 SISp3pe Thus f eagle. cahl AG2 3hasale has 84 cells
for carryingy, bytes. - for EQ?BQ?hgdahﬁa a@ﬂtﬂGQaéﬂdbf'QH@&ebH}@ésused for 10

over head and ‘5tu A Sing : | he ui val ent of
27 bytes of earaYIng a bearer ChannelTheTﬁﬁzr%W?%§1¥9hEhEﬁﬁlQgFﬁﬁt of 6

cells) are in each uegd ae2farkows: oﬁérheiQSbirbesa t A@nshowh, ower head
path over headbfi ERBALARRISTREUEcRvFar 1a oolf 03t e Byee 48 18t A
si ngl e STS- lubed ﬁorrannphrbnizatlon (alwayeabiasi the, vcbungE)ngthesection
oo oot Ce8cBlE pyte 4pp 85! pBBAOUET DG EudnelBYeR IS YO0 (-

equi val ent to sing wever, since STS-1 franes
are |nterleaVééu?§ ﬂBrﬁh& §ﬁﬁgﬁe°ST@ 89), and the ghirdiR¥tecisiting STS 3

frapg transpgahisayer head fleld conprlses 81 bytes
The section and line o erhead g ?i Q gentiv& 1S-1 frane
(i.e., interleaved int 5 BfesHEng ¥5°e s ??55%?rcgﬂr%e bPeetO¥nder st ood

wi th referenthet total bandwidbheusédand 255052 MHE 480@6d 4B. FIG 4A
oo s oy EramensskSRaPE 99 EbafarEEkbE A BadLale 429, arranged as
bits/byte), i.e. 0C-3 rate Therefore, the data is
15 transmitted on the SONET bus at 0C-3 speed, but the
content is interpreted according to the modifications
described herein.
Even though the virtual bearer channel
platform of the present invention is described with
20 reference to standard and modified SONET formats, it
will be apparent from the description provided herein
that alterhative embodiments can be implemented using
other SONET compatible formats (e.g., OC-1,0C-12,0C-48,
etc.) with other transmission standards and speeds,
25 depending upon suitable applications. The manner in
which the virtual bearer channel platform of the
present invention uses the standard and modified VT1.5
standard will be clearer from the discussion below.

30 E. The virtual bearer channel platform
FIG. 5 is a block diagram illustrating the
virtual bearer channel platform 250 in detail. Virtual
bearer channel platform 250 includes a SONET cross-
connecting controller 510, call processors 520A and
35 520B having SONET interfaces 521, 531, transaction
processing units 525, 535, a distribution network 540,
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Simlarly, FIG 4B illustrates the bytes of a line 30 overhead field
440, arranged as rows of 3 bytes. These bytes are expl ained in
Table 2. I nwo@3sIM3 the first two bytes of the sect PER/USI¥IREHd

420 are the Al, A2 bytes, used for synchronization. Referring to -
FI G 4B, ttré(gF ot cel I.1J.0 | Aepifion of the 35

first cell car rayigr?g C aé}n.n%o'd?t zﬁeg%yr#dbeeﬂ‘gg‘ta.r nz; ne a fromthe line
over head poi nt éFaRamission |gontPed protocol/internet protocol -22-

rerai ni ng cell (re¥ATNQadwbAetsmpT ned fromthe wel | _known
i nterl eaving technique. Tahl e 1. Section Overhead

5 : Field For the present gnventjqn,,transactiom K A2
flags fised for processing units 525, 535 are not ldymitfeidiczahic by

recei ving : ' i._ne%. _ Cl

used for STS. 1Processors as voice response AR - ﬁﬁ’@é‘ﬁﬁ in

B1 one embodigienti,nttdve dxraasacsdiiony prBicRssing units are :
8) byte for thenaiQMidiéd modems or banks of modems. These Wb o
Elover wire byte for, the 64 . . %(%Il%%agl voi ce
pat h fppction as access switcheg, PIOYEdidT @cCess wer lone

10 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).

15 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
operate with other types of external networks without

20 departing from the scope and spirit of the present
invention. _

It is also important to note that the
inventive virtual bearer channel platform 250 does not
necessarily correspond to what is recognized in the art

25 as a virtual bearer channel platform, and is provided
herein only to provide ease of understanding. For
example, the platform fesources (e.g., transaction
processing units 525, 534, gateway 550, resource
manager 560 and SONET cross-connecting controller 510)

30 may be located at great geographical distances from one
another, such that the resource would not be considered
part of what is currently understood to be a
"platform." Accordingly, virtual bearer channel
platform is to be defined by the functional

35 relationships between the resources as provided herein,
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D1, D2, D3 used for signaling control :
and adm nistrative al arns Tabl e 2. Line

Over head %099-,35-,73 Field Description  PCT/US99/0bRTS H2
offset in bytes to the first byte of the .
?Eggigive vang BﬂFy?ny current notiongﬁgp éQviféﬁ%fﬁgg%fé§téﬁéhqg&}
B2 _platform. bit interleaved parity
(BIP-8) parity code cal cul ated for al
bits in . ) . the |ine overhead K1
K2 i dent Ly BiseriRyion network and SONET

5 interfaces :

In a preferred embodiment, distribution
network 540 is a SONET Bus. The SONET bus transports.
bearer channels between the bridging switch 130 and the
transaction processing units 525, 535. In other words,

10 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
bandwidth pipe 215 and for bearer channel signals going
out over the high bandwidth pipe 215 from the virtual

15 bearer channel platform 250.

Within the virtual bearer channel platform
250, the transaction processing units 525, 535 can add
data to or remove data from the SONET bus, using the
SONET interfaces 521, 531, respectively. Therefore,

20 the SONET bus is effectively a SONET loop that
traverses all the transaction processing units 525, 535
of the virtual bearer channel platform 250. The signal
of the bearer channels coming in over the high
bandwidth pipe 215 is time division multiplexed to form

25 the SONET bus. As noted, a standard SONET format
signal or a modified SONET format signal can be used.

2. SONET cross-connecting controller
SONET cross-connecting controller. 510 is
30 coupled to the Tls of the high bandwidth pipe 215 on
one side (outside the virtual bearer channel platform
250) and to distribution network 540 on the other side
{inside the virtual bearer channel platform 250).
SONET cross-connecting controller 510 is a multiplexer
35 and demultiplexer. For example, SONET cross-connecting
controller 510 can be an add-drop multiplexer (ADM).
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protection sw tches (APS) D4- D12 . _ used for line

conmmuni cations and are part of a 576
kbits/s meswme/3s773 used for nBEHUSHANRE
control, nonitoring and alarms 5

Z1 SORB®I ¥€6ss -connecti”dg controller 510 time Dbl oOCK

E;ror prOteCt|81v151on mu&Fag}e%F§etB?tgata coming in frggagg gﬁg DngNg

frame of the pbamdwidehbpipeefl5.10It alsot himeedavihsibgnds ceIIs are used

for carrying daéﬂgltipleﬁeg Eﬁ%hd§§5|?§gﬁggg3gﬁt8§F % gykﬁa Lgé?garrylng

channel es act rtua
over héad byt esbam@whdght Ribgt é18eont GFreravifag| an 1nterfacge g&weghannel |

so that a singtReCeWb S3aE5€3i24.DeRigh B§ndwidthcﬁﬁﬁéeh§5(hn8
correspondi ng ni cati ons over the SONET

e
bus is effecte 1Str1butl°8yn§EU€€§s§$Q)fFanEEanﬁﬁ%ﬁ EBecReaFeE frame has
t he semnﬁemuaaea ftomebdhes. sfdél 8@l eheebthées dnsllgnat ed

for any conmunij |ven rer ¢

transagtlon pr8§§£2$ﬁ§8 ? Bﬂ 83a?£ Régas *dn Eﬂ?nﬁ??pﬁFﬁﬂyﬁrn1250
can fithd t he ceidest bearer channel fromthe SONET bus by finding
t he appropriate cely. lgapbPgl, words, each transaction processing
uni t will transmt and receive data on one or nore assigned 25
cell's, correspondlng to BREPWRY chafindfsa programmable protocol

- 24- converter that handles all signaling functions for the
virtual bearer channel platform 250. Gateway 550 can,
15 for example, be a combination of hardware and software
implemented on a computer system implementing an
operating system (e.g., the Unix Operating System).
Although the gateway 550 is described in this section,
its functions are more fully described below in the
20 discussion of FIGS. 6-8.
Gateway 550 receives CCS messages coming in
over the CCS line 235. It converts a received CCS
message into the TCP/IP protocol and generates a
corresponding TCP/IP message. It then transmits the
25 generated TCP/IP message over the TCP/IP network 570 to
the resource manager 560. In the preferred embodiment,
the TCP/IP network 570 is a type of ethernet network.
In one embodiment, the generated TCP/IP message uses
the proprietary MCI Switch Protocol (MSP). However, as
30 recognized by those of ordinary skill,'any type of
similar protocol can be used as well. For example, any
byte-oriented protocol or any protocol defined by using
abstract syntax notation 1 (ASN.1l) can be used.
Examples of protocols include, but are not limited to,
35 Enterprise Computer Telephony Forum (ECTF) S.200, X.25,
SNA, ITU Q931.
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In this enbodi ment, the transport overhead ' and packi ng over head

bytes .are use for operations, adm ni stration and nai nt enance
(0AM . Hagff%srlﬁ s enbodi nent i ncludes 84 cel | pcramivLRRIEar Iy
bear er channels, 54 fixed stuffing bytes used as space fillers

for the interleaving operation_ _and_81 b tes transport
overhead) plus 27 byteS2teHRYpabh 6%%?h€% vé “fcep/1p TR}WPISF oa
Therefore, theahsndetdihfysmdthe t85obPce manager Sﬁmﬁb?SﬁOHhéranes/second

« (8 col | ShEaTs (2lugekOcro.  aBVAERACELLIGEL DYLES @TabubgRant bYLes)xB

bi ts/ byte), #3° 4R a1 e transmtted
on beflbw, SONETeSponge Che3gapeway D20 neaR nthenrgereratea

stangard VT1,g4f ding CCS/méSsade SvdpdiRBnEcef the
presgnt |nvent| Q&gﬁ%%lt @ °8§£§S%°ﬁné??|ed-scmET ormat. I'n the nodified

SONET line £3Pmat, it is recognized that because the SONET si gnal
is transmitted in the Gh@&wdyl 868D pekrtbemsnaEbhttimeing function®ONET bus

(dlstrlbutlon network. 5 , over hea byt es are
not required eEHEFEFOPY, g%ﬁ égghp§8£°0°9 Qﬁ&a%%e RIS §%§£%¢§%al byt es
that are nor It hisoskdndles all CCSofloweconbrqbadoagulg§®ff|ng bytes are
useq?as Ce||§r0ﬁe581ﬁgédaﬁh §8ﬁ8h£5%cﬁf@itfé§rfe%@ﬁf@&'bﬂaﬁéthBY such a

nodi Tication 'S e € usa | s at
OC-3 speed (tbS. QQSNHEFWOWBréaé thecrppqures manager 560yging 90 cells, the
enbodi ment can supportngsé éf ordlnary skbeareilthaobel shadrtR@ Tls. In

addi ti on, not havi v e fields makes this

embodi ment gateway 52Be§§nppﬁﬁgg§8r |ﬁf§%£?€ Pu$§t§§$hégﬁe previ ous

enbodi ment, pretbealesothee. thaf el speaificePeSitprotogol and tBe00
/second | Walg FIG 4C

|IFE§trates g%%g3%9§8§ke¥§h S%&ETkEQBbﬁ Is th?t 3 %rlmar¥h|s enbodi nent .

The nodi fi ed ippeEtanegenef the gatewaY|§59héssﬁﬂea?Bra§na|ﬁﬂF@PHEaI cell as

the standardpetween the rR&BRrcePMbndybtes60i andhehe 6COBrRetRbtR are used
in 35 e frame. The SONET frame 400 is repeated 8000 tines

per second. Kzgell 402 has 27 bytes ("octets"). O
: 4. Resource Manager

20 Resource manager 560 is a key component of
the present invention. 1In a preferred embodiment, it
comprises a combination of hardware and software
implemented on a computer system using the Unix
Operating System. Although the resource manager 560 is

25 described in this section, its functions are more fully
described below in the discussion of FIGS. 6-8.

a. Maintaining resource status
A key function of the resource manager 560 is
30 the maintenance of status information about the
elements of the virtual bearer channel platform 250.
This information is readily stored in and retrieved
from an internal or external database 240. For
example, such an accessible database is MCI’s data
35 access point (DAP), although database 240 can be any
database recognized by those skilled in the art.

-30-

SUBSTITUTE SHEET ( rule 26)



i -25- t hese, 24 bytes 408 correspond to the 24 bearer

" channels of a T1 pi pe. Thus, each cell 402 has 24 bytes for

carryi ng dawmo9usszys each of these bytes carryi ng a bRETASI¥NAThel .
The remaining three bytes 5 in each cell 402 are VT overhead bytes.

As ‘'shown, of f th@hée%bahﬁeetﬁéﬁsgéi‘t semﬂaeg&lﬁg%henstﬁxﬁs 404
S use or

_ gnchronl atlog % és has the val
second byte 40% j agRehegrer € PP“? PPERG, iRFQsthe virtual,bgagern the
gange or OE89)chande1hplabfb?mbgse ove#Ohigh bandw$adhhp1pet215b gt dth
i nce nine c otal bandw
used is 155y52§ké§ %gggggfﬁs 8£g1;£$anes$ge%%%% Qeﬁﬁe%eﬁPéPFF nB%%n97

byt es/Xel |l x 8out from thet snlbyue} beaeercnhazmaleplahéomfnoﬁsp otrerdata is

15 transghitggly gnbaﬂawg é Bis OC-?hépfsgou?eta hlfiage 560.
content is |nter retéd accor nodi e
her ei n. ermines thEvéhc9Hb%§hb?ﬁ€e§|Fhﬁﬁﬂe%eﬁFéFuéhthel

pl at f or m of th@eﬂéﬁlﬁﬁﬁingn\\#ﬁﬂ&hoﬁeaﬁeﬂeéﬁénﬂéﬂsV\bbiﬁ:LﬁQ into thef §6REEE tO
standard and nodi.fied SONET arent fromthe

descri ption pr%@?ﬁ%dcﬂEPEFﬁlnq conétoi%gf a}?efﬁﬁ??vghﬁnﬁgg ments can be
i npl elfent ed usbamdwidth pipet RE5) SONETavaibpalbliél anfowhhich 6€. ghese

oG- 1, OG- 12, Cx:ﬁé%rer caanneféca}ewi%h%$eher8%ﬁff%91 S'Qﬂ?h%gﬁga%§$ ?Ed

speeds, 25 upon” Sul appl'i catrohé
whi ch the V|rt@ﬁ@aﬁéﬁr@ﬁocﬂéhﬁéml%ﬁat¢h@n¢@t9@h@g bearer chamseht invention

uses the standg¢#caddpyodetbediNTdy Svhich bearstaBHaAfeYE! bolieng! §aLer from
the discussion Peé£§ISONET cross-connecting controller 510 are

15 available and which of these bearer channels are in
use. _ _

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

20 resource manager 560 has knowledge of which transaction
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 .

25 knowledge of which transaction processing units 525,
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.

30 This includes knowledge of whether a given call
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

35 560 obtains this information by accessing an internal
or external database, such as the database 240. Other
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30 E. The virtual bearer channel platform

FIG 5 is a block diagramillustrating the virtual bearer channel
platforn1gﬁg%kETﬂgtail. Vi rtual bearer channel pl 2ITAUSYIAGLTS

i ncludes a T Cross- connecting controller 510, call processors,
520A and 35 . 520B having SONET i nterfaces 2&, 531, transaction
processi ng ufSPe§igdsprogessing seArbLEEMSRtAcLRiGIRAG4EORNeCting to

-26- an operlatoraa@atslp/\e_aifiaa, b# tﬁéodacabaaeagerpﬁﬁﬁidmﬂc);a )
transm ssi on ntr.ol _protaqcol /internet protocql. . P) networ
570 2832t'3%nal’ Y2E2 prpnBra heBoRh Elining, she phaERRLT) 0¢' 1
processi ng uoives %25 the3sransagsioni proedssdnguenit 525, 53Processors as
voicg response units. For exanple, in one enbodi nent, the
tranSaction processing_units are ' i ndi vi dual nodens or banks of
nodens. These nodens c# Incomingf@addfon as access switches, providing
access to one 10 Whlenma geg¢dicki 2agheset womks. inFor thsanpl e, banks of

nodens 525, 535 .can provide.ac s,to _ap.,asynchronou . t sfer -
node (ATM n QIHEOQEF}EHE &géa}lne 238, gﬁgFW§§k§sah%%E°Fﬁsté$ provi de
i nt ernet accessouraeamanager 560i nfethet segviceerpauesticby( Bemiings

Virhgal bearqy ghapngadyl at baEm-238utkk! nifiager 560, adeachiigd ggofiperating

wi t i comuni ¢at i'on net . : Fbwiver, .t shoul d be
under st ood t tis message gy hdchpbgasercraARBRLpARERO  88B1iBdm be adapt ed
é 0 o %e&%fe% \Msts'lg‘?itnghe_t ¥aes ];et; ant avaalabzewerkasacthont 20
eparting r%@%%é%é?%%P%nﬁ% Sigtr%Esocaégglgr8§e5%ocessing the
call.
15 In determining to which transaction

processing unit 525, 535 to direct an incoming call,
the resource manager 560 performs load balancing (also
called load sharing). For example, based on a
_ predetermined or real time calculation, the resource
20 manager 560 can distribute the incoming call to the
transaction processing units 525, 535 such that the
transaction processing units 525, 535 have equivalent
processor usage, i.e., for processing efficiency.
In a preferred embodiment, the resource
25 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
the available processing power used in a predetermined
30 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
525, 535. Another variable is the number of service
35 requests allocated to the transaction processing unit
525, 535. A third variable is the nature of the
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I nventi on. It is also inportant to note that the

inventive virtual bearer channel platform 250 does not necessarily
correspond wo9s38173i S recognized in the art 25 as a vi rRGHPSBORTS
channel platform and is provided herein only to provide ease of
under st andi ng.g 03 ce request@(aafﬂi datdit ] AL HPARsGES (€. 9.,
transaction essi ng units 525, 534, gateway 550, resource
manager 560 arR?OS@@F-I’& d’éb’-"(ﬁ)%'?er’c't 3P -control | er 510) 30 may be

| ocat ed at great geographical distances from one anot her, such

that the resource would notéPq:canS|der : part of what is
currently understood to going Caﬁieuforn1 Accordi ngly, virtual
- beareb channel Ir a&dme mases,o the defansattion mrdagasimonal 35

rel ationshi ps patueand h%c?'se%%irlc%seﬁ oy %]é@%rpgﬂgtblng call

-27- current notions of Vi rt Jear er
channel the prigtttupinbearer channel platform 250 [iQﬁrﬁQﬁulon net wor k

and SONET 5  gxampi &ff 3£ €S-800-COLLECT call, tHe tratsi&iigyl enbodi ment,
di stribution . hetwork 540 is a SONET ‘Bus. hgﬁé. T bus transports

bearer channePEFISASAART W hri4RyiFRFEN IS e
trang@cti on praeasi ritfovst fib, £ rodb. tHe) caiier werds.,, the callwr SONET

D 20 06 UG e SNC UL bop dUBbome mumber] HELLS L bear

transaction processing unit 525 will need to call the
called party in order to verify acceptance_of the call
and complete the connection between the caller and the

15 called party.

This leg of the call (to the called party) is

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

20 resource manager 560. The resource manager 560, in
turn, selects an available bearer channel for the
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

25 outgoing leg of the call is then transmitted over the
available bearer channel selected by the resource
manager 560.

d. Unavailability or failure of resources

30 The resource manager 560 also handles
unavailability or failure of resources. If no
transaction processing units 525, 535 are available to
process the incoming call, the resource manager 560 can
queue the call so it can be processed by the next

35 available transaction proceséing unit. The resource
manager 560 can also park the call at an alternative
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virtual bearer channel platform 250 fromthe high bandw dt h pi pe

215 and for bearer channel signals going : out over the high
bandwi dt hypi gss#d fromthe virtual 15 bearer channel PETAISIS00R7250.
Wthin the vi rtual bear er channel pl atform 250, the transaction

processing units 525, 535 can to or rermvegtafromthe

SONET bus, US5FRFaHLon proces%ﬂ?&‘]‘uﬁ’?ﬁ ePﬁhéEleP%ﬂ’s BIP-LREO5EEE vel y
Theref ore, 2fkssages tJlTBi:ISﬁ“HEﬁdeS ded af frecttheelopld eSONELL] dbe chal

traverses ali tﬂlﬁrﬁécf‘” ral%roo?g‘%%ﬁg 1lﬂnla Q%“g%@ el t t. f]1(?{E)._of t he

vi rt ual bearer annel earer
channel s corBBRFIRT AL Q@ﬁﬂ‘%}ﬁ-on processgggd%n&tthbﬁcg@egw is tinme

di vigsi on nmuldyplmsak to form 25 the SONET bus. As noted, a standard |
SONET f or mat | gnal, or nodi fie Si gnal can be used.
2. SONET cross-connectf%%‘tco‘tﬁ RYegmined 03¢ ehe lm%tf ot

cross.-conne_cgﬂp;go.mrﬁhe)ldaﬂrl,SJtﬂaé seidurce mamasmlreﬁGtOocahes"éhsl af the high
bandw dt h pllpeﬁﬁezg%ssar%?t(e o rﬁn r9€ ¢ OYhS g3l Bﬁ&é’ %Wiiﬁhb‘i%roer channel

pl at form ution net wor e ofhér side
(i nsi de t he méquiminhche bridaing swidichol302%9) release thesoait.

Cr RS- CONNEGEH N GhyC Y 1Y |£J11§£¥p 130 i Yeble¥Rck3a messagand

dermul ti pl exer.. For exa SONET cross connecti ng controller 510
can be an ad®FRRIPLeATHR r%l@?err%
- 28- The platfoan@&Ehaﬂeosseltfemmmmgbgoniaﬂdkﬂger 510 tine

di vi si on mil ¢ 'e? | S& etsnc.;E Hcehowafeadgceorgﬂ&ﬂ 'faflrl%@ ttt}%n@ ion

processing units. In response to such knowledge, the
15 resource manager 560 will update its database.

If a transaction processing unit becomes
inactive during processing of a call, it will notify
the resource manager 560. In turn, the resource
manager 560 will reassign the call to a different

20 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

25 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
30 with a transaction processing unit
FIG. 6 is a flow chart illustrating how the
call is connected from the bridging switch 130 to a
transaction processing unit 525 on the virtual bearer
channel platform 250.
35 In step 602, brldglng switch 130 examines the
IAM transmitted from the switch 120 and determines that
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bandw dth pipe 215. It also tine division demul ti pl exes the data

goi ng back out over the high 5 bandwi dt h pi pe 215. It provides an
i nterface bewew®ss773 the two sides (i.e., high bandw dt RCEIUS89/00235 and
di stribution network 540) to transfer the bearer channel data from

one 1 10 11yl Ui, st e ARELOCE Uhe BLBSATELZgE st andr
Gateway 550 i scBapngédr RAr&BPemprEPecolhe bridgingoswdtehr 180atlocandises al

signaling funchhoa¢ahidabliBebearer chadhbilUgbiR§ats’ thRagA¢eudh a3 0,250.
Gat eway 550 can or e e a conbi nat i on_of _hardware and

15 f xanpl e, be & ,
sof t war e ChanPﬁﬁlBﬁﬁﬁﬁgamoﬁgg-coﬂﬁ&?eiss9§téﬁﬁﬂ%ﬁpéﬁeﬁﬁﬁﬁﬁran
oper at§ ng systehmfined. alohg thexhQghrBahagi8yht piibe 215. Al t hough the
gateway 550 is described.i i ctign .ts functiqgns are nore
full'y described bel ow i nc{aﬁgh%%nEEY ofi EpeEEREReEr 1R étsf.eps-ﬁé.z'
Gat eway 550 reevidgingCswibtsbaydf abapngssembles its owar IRNMe £6€S | i ne 235.

It converts a gpeREM@dsEbR to ahe vﬁgﬁﬁﬁgggegggg EH?PIEEQEE?EEQ col and

generates a correspondi ng nessage. . ransmts the 25
generated TCP/#PPmesThiE &9Yr inpiudep) thendeqbgrationt of the seleched

resource nenagieéab€. chanhbe mieéerreﬂeeﬁbgﬂlnEHé,destinatiohhﬁoIﬁE/'P-
network 570 is_a tygg % etheEnei Qetwork. | n one_enbodi ment, the
gener at ed TCP/ TP%e ag ey dgEtua eare?h%hﬁ?ﬁﬁ}ig%ﬁFg°ﬁBIzéﬂhtéﬁdprotoco

(MSP) . Howeverothsr3fmportanterogtingdihfotmhastonf orHenaaMm skill, any type
of Si g C a e . r anpple, an
byt e- ori ent ed %%%?%%gFe%g gkﬁfp?% o%gégg%fﬁﬁggégvoggi%ga gEong WléBstract

syntax notatiothe PRBRF15igaplbeguirformation. ESunpkawpde, pkbeoTaMs
i ncl ude, but aufonetcbifeéelyt ehe 38cs mess%?EGEQﬂtéfngﬁathsrIE@beDhony

Fgg?m (ECTF) Sﬂgl?)o’wﬁfSinclude thesé\lep‘ieclzt-:red%g&rer channel (i.e.,
the CIC), an OPC field set to the point code of the
bridging switch 130, and a DPC field set to the point:
code of the virtual bearer channel platform 250. The

20 - CCS signaling message is transmitted to STP pair 230
over signaling trunks 235. From the STP pair 230, the
CCS message is transmitted to the virtual bearer
channel platform 250.

In step 606, gateway 550 receives the CCS

25 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
protocol. The TCP/IP message is transmitted over
TCP/IP network 570, which can be an ethernet

30 network, to resource manager 560.

In step 608, the resource manager 560
extracts the CIC from the TCP/IP message. The resource
manager 560 then translates the CIC, using an internal
or external database 240, to determine where the data

35 - is located on the SONET bus. Specifically, the
resource manager 560 determines the cell identifier 406
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Gat eway 550 al so receives TCP/ I P nmessages transmtted fromthe
resour ce nmanager 560 over the TCP/ I P network 570. As illustrated
in the diwﬂs% bel ow, in response the gateway Poiusagoeien
generate and transmt a correspondi ng CCS nessage over the CCS

i ne 235. Gat eway 550 perfor t|n1:g functions
required by ﬂﬁbeCEEFﬁﬁétbﬁb?)aﬁﬂdtWQ;'Rﬂﬁﬂqi 65§c e beare It al so
handl es al I &muﬁéDVWS@HiﬁOtheodélipamﬂ& is orE afstie@4 and nanagenent
activities reqwrefsbgf gﬁat celﬁhosethe CCS network and the resource

manager 560. ch of ordinary skill will note.that the:
gat eway 550 can perforImassepi 680, fthetfesoyrge manager iﬁQnuﬁQSS ot her
thary any Sfﬁgl{xé'ga%d 8167 otk decddtted ErdtRAE DORIGS The

S is rTm

| nportance of the gatewa 550 Is to act
as a condU|tdetermlne 10k cBranRa B RECSRFRING WHHE eﬁﬁs fRx cCS net wor k

220. 535) :Ls to receive ﬁ@é%ﬁrﬁ Mareigere2lled party number Resource
manager 560 |sS l,nvention. In a

one t he :
preferred en*b%d?’i‘r% rFTP SRirfla RFatakase c%ﬁ ﬁ'@?’r%’h of hardware and
softmare represeﬁﬁbeaeﬁr&dsbmtadczemnimn ofy stthegn mgibey t he8 Ui X

t| ng Sy?éﬁﬂﬁ?f\ls Rﬁg?nt h&é%@%&&%&%eﬁ@aﬂ sp%!‘sf descri bed

|s sect Fbns are nore Y, crlbed bel ow i n

status transaction pr3b§§§1ﬁ¢"ﬁﬁiE"525 the resource manager 560 is 30
t he nmi nt enance of status |£fornat|oqha out el enents of the
virtual bearer channel 1Bl at$8¢aFsRg this recelﬁ?ﬁ ??ﬁ%ﬁ?nﬁ?%ﬁ??% readi |y

stored in angorghr appedpriate transaction processing unit 525, 535,

15 the resource manager 560 maintains an active list of
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

20 ‘manager 560 can readily access. For example, for
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

25 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.

30 In accomplishing load balancing, resource
manager 560 keeps track of the ‘present load' on each
transaction processing unit. The present load can be
measured as a function of several variables. One
variable is the fraction of the processing power that

35 is available. Another variable is the number of
service requests allocated to the transaction
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froman internal or external database 240. For exanpl e, such an

accessi bl e database is MCl's data 35 access point (DAP), althou%
dat abase 24WQ@ 8935383 any dat abase recogni zed by t hos e PERIUSPYB0275,
the art. - 30-

The resource NBreegeks2hg ﬁﬁhatgkﬂs 58§ Stat UAird variab®k §@ChnRearer
channel com ng IPtO thg #rtual bear er channel platforn1250 over
hi gh bandwi dt h*pFPES2%5. tpe service rﬁﬁgﬁsﬁﬁlﬁ@é?ﬁ@t?ﬁetgtﬁpﬁs of each

bearer channel tganagction proceskifgounibe virtual bearer channel platform

250 over t he hi h e Lc r 560
determines the incon ng ggaggr g%heghgtgééguﬁlg méﬁngr gggaﬁﬁgﬁ1ng whi ch
beareﬁ<:hanne|Er%@ﬂmhéslﬂtgaiheoéthEﬁd signal torbhg apprepiiagecont rol | er
510 (fromthe biahsd@eion pbagdubdhy Bhpe 335) 2he ﬁ&ééhablegcﬁnﬁeweeh of

t hese bearer channels are in use. Siml e resour

nmanager 560 de?%?ﬂ?ﬁ%sc?ﬁéngu%ﬁﬁPnﬁhﬁe&%EFuéﬁahﬁéFer channelspaagsopn

det erm ni ng wh2sh heaseNEThaﬁeebscﬁﬁﬁheelﬂgtcontrol%eroéébh@oﬁﬁgE}n )
cross-connecti opt are 15 avai | abl e_an of these
bear er channel§9% Qlégar r gﬁgn g The resource manag?ﬁmgpgsgéﬁce
managdt 560 nekmowledgehef the avalbahsbntysoﬁtaklaoﬂ the beaeeli al status

of each chaﬂﬁéf§aééhfﬂgpigﬁgsé#&a% g%& 84p: 0P 3Phe FBLagX P! €, the 20

resource manager 560, has_know g tTansact ron processi ng
units are busychamgehnPLatEpEmagal| byl accessing an externalsorhave

know edge of hinténiigl aggtyBasér 206aCt EABh bearer cRARRE$SiBYaYBkbNRadd: 535

has been in usg. I p additj on, the_resource nmanager
MRi Nt ai ns £to a specific bit p051tfon withfn the frame of the g
15 SONET bus, which can be referred to as a SONET circuit

or a distribution network circuit.

Therefore, based on the bearer channel of the
received call, the resource manager 560 designates in
the call offered signal which bit positions (or SONET

20 circuit) the transaction processing unit 525 will use
to access incoming data. Here, the transaction
processing unit 525 is one that is available and is
capable of processing a 1-800-COLLECT call.

In step 614, the transaction processing unit

25 525 establishes a connection with the designated SONET
circuit via the call processor 520A. Determining the
call to be a 1-800-COLLECT call, the transaction
processing unit 525 then plays one or more scripted
messages (or prompts) asking for information from the

30 caller.

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

35 terminal 110, followed by recording of the information
by the transaction processing unit 525, For example,
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25 know edge of which transaction processing units 525, 535

can process a call comng into the virtual bearer channel platform
250. For qu@§dnsdys the resource manager 560 det er mPCHUSHNI0GITS
transaction processing units 525, 535 can pr ocess a 1-800- COLLECT .

call. 30 Thi s incl udes kn fh er i_ven cal.l

requires speeidlcdpt Jcﬁ"és%?rhgt’ I—a(fﬁ‘eéfg’[ﬁg aﬁ‘ﬁ' r's name, a’g’éﬁfh&ﬁ on

nuger ifi amé&é&d&wwmthéletmmm ;imcess:.ng umm;lrSéISam&xéIIo di fferent

nunber s dependi g%gglt e t‘jé%%l Aft fthq.%y tHe S ¥ iy YRy data, the
it MLt G

resour ce man i if or mati on eby access| ng an
i nt er nal to key cin eth@rmbejatm Caé-ll@ﬁiraé"htlr@ d& Feeexrdrfh byty her

-31s the transactiSfigd odEéEl it W RN igedity e grannect i ng
to an operator_as speci f y t.he datab e or__provi di
addi tional VeRPR® Frbibt e “e‘ft TMEYg ety r co unl"ﬁ’:!g?’nt o the

transacti on g4€SEEsHgd Wetwdslb, tisB8ralier at telephone terntinalncom ng

g?!allt fsor m ovetlq PGS i b iRt J.;og}r é%%c%s%%ﬁ?m&% e i % esour ce |

manager 560 Mdii’ectsmnabelnwuest by sendl ng 10 It a nmessage. The
resgyrce nanager 560 determnes from this message on which bearer

channel data is com ng. It then assigns the data tQ an avail able
transaction p‘?oces%ﬁ"r?gb]tﬁfﬁrilrgzﬁ‘n R Ii’@a&'re r"g’@é’é’ﬁalng t he

call. 15 with the calléanp&ﬁgyrn ning to which transaction
processing unit 525, 55%&& fkr é vi:4 é&“%f&%Jéﬁﬁécs illustrating
how the call is connected from a transaction processing
15 unit 525 to the called party.

In step 702, once all the information is
collected from the caller, then the transaction
processing unit 525 transmits the information to the
resource manager 560. The resource manager 560 has

20 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
25 in the SONET bus, in which to make the outgoing leg of

the call. This is the leg of the call that goes out

from the virtual bearer channel platform 250.

Accordingly, in step 706 resource manager 560 sends a

make call message to the gateway 550. This message is
30 : transmitted over TCP/IP network 570.

In step 708, the gateway uses the information
transmitted from the make call message to generate a
corresponding CCS message. Specifically, the gateway
550 generates an IAM, including the called party number

35 (the number being called by the caller) and the
available bearer channel. An IAM message is
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t he resource manager 560 perforns | oad bal ancing (al so called | oad

sharing). For exanple, based on a predeterm ned or real tine
cal cul ati onwg dssymssource 20 manager 560 can di stri but ePETHESIHMAS ng
call to the transacti on processing units 525, 535 such that the

transaction per&ﬁéﬁEQtHHiEée?§é1b§§§gfﬁ¥esﬁﬂﬁéﬂai§02 includingPEREEssor

usage, i.e., for processin |C|enc§. . In a preferred
enbodi ment, thevatiabieebedrer chanpaahqéi-Ber fOFGE- | BRIOBSI 8RE| K9 bhe
keepi ng track gbisbecode of thePvisilal! padrepncRanhelr phagebicAn2B09cessi ng

2 nunber of vafPdoReBiCoRE, 8P BRPcepRr Be ofr BB pETaBing BEEER" ©

avai | @&l e proct38ing power used in a predeterm ned 30 anount of tine

in the recent past. Thesfr 1.0Rq B y Cewst r used can be
ascertained, for exanpleIL QEEb 4heb tﬁ%iﬁglﬁ????tses ggog?ggd by the

operating systtrensmits theupgssagagtenthbengrligdaPart¥nsadsi on processi ng

units rédsgn?3ad B?OEHSEevafiaéaﬁnaﬁytbﬁimypbeheoaaigéaigsrég '
requests allocated to_the transaction groc ssin 525, 535. A

A un R
third variabl e3R8 PRelASREPE 4P fhRuMber of ways. the bridging
-32- 10 switch 138¢rihceombinasionawichathd COSt hettvozksamusén

e 0,0 i b o o gt 18 GEBCLLS

I n sone cases, [T ¢ proces ) , 535 will need
to make an out §epagifiralivoem CO switch) hthatrvidl begate thengellpHat f orm

250. For the party. For example, the call is transmitted to one or
more switches, one of which may have a connection to
15 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
answer (ANM) messages are sent back to the gateway 550
20 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
telephone (goes off-hook), an ANM message (an ISUP
25 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
TCP/IP network 570 to the resource manager 560. (This
30 informs the resource manager 560 that a connection has
been established over an outgoing bearer channel to the
called party.)
In step 716, the resource manager 560
translates the bearer channel, using the database 240,
35 to determine where outgoing messages should be placed
on the SONET bus. Specifically, the resource manager
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exanpl e of a 1-800-COLLECT call, the transaction processing unit
525 recei.ving the call will first 10 record information fromthe

cal l er, ﬁ@’g?”’%ﬁ% caller's ~ nanme and.the cal |l ed pardtyusmieeznsone
nunber . , the transaction processing unit 525 will need to

call the called party in_order to_verify _acceptance of the call.
and conpl et e 56 GeSEFBEETSS, thie ReLh LAENLAFLEY éﬁ& Fﬁg &ge posltigp) o
party. of the bearer Thamnkedgwithtihethel belio t Bn adfhiedoparty) is

a call directed qQut of th i_rtyak ke a I : ~Rl at f orm 250.
When the trark c%ﬁﬁé% Fﬁ%g?éﬁﬁ%&U§F? ggggfﬁg ede tﬁ%&??%%‘?g make an
out bound cal processing mnith§230 the positionrer #hRa§ONET6bUS ¥Re resource

manager 560, yich the outigdif s¢8B @421l abkeebpanae.chengel for the
outgging | eg ovéﬁ thg ﬁwbﬁﬁ%éﬁd%?gfﬁkpt g 215, It =58ahAkE seggg this

( _ | P .
i nf or mati on EESPRESRaPaRsgeT,PdRtescshengtatus. CCS network 220 to
connect to the called [gartstepl7a8l5the traashgeion begcebksihg unalik is then

transmtted over,the avai.l abl >l.ed th
[ esour ce eé%abhﬁﬁﬁgﬁbp.§§5pec%lo% S QﬁgrEgligﬁnB§¥t€ﬁg§g%§aB?Fityeor
failure of raRTcedrdmit (the designate@ihehmpvedrés Khra§ONETebual so

hangj,es by meddd’ Y dd iég.é.?'bg%%h%ﬁb% 8hoAeSOPhaeErahbabBlion

transaction processing units are available to \ process the
i ncomi ng cal [progessiagwndd Pefafbenspdaygnone or morg, 8GriPkedcal|l so it

can be procegEddded OrMetongts) thataiafbghkethearadtedopaptgcegsi ng

;P{éfnaIPSer%}%ﬂégiIQCt call E%%? %ngg%sc%ﬂeahagégargaggﬁ %ﬁgl at an

opportunity to accept or decline the call. The

15 scripted message is followed by actuation of the
transaction processing unit 525 and the call processor
5202 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

20 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,

25 such as "Timothy." The caller is then given the
opportunity to accept or decline the call by keying in
a digit indicating "Yes" or "No." The transactign
processing unit 525 will accept the called party's
response to determine whether or not to provide a

30 . connection between the callers. The communication
established between the transaction processing unit 525
and the called party is over a bidirectional line.

If the call is not accepted, the transaction

processing unit 525 can also inform the caller of the

35 called party's refusal to accept the call. In this
scenario, the call is released. The transaction
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" transaction processing unit, which plays pre-recorded nmessages

~indicating a delay to the caller. If the call Is parked, it is
al so pl acedwiowassgreue until the next appropriate traﬁE&E?Q/Qﬂﬁﬁ
processing unit becones 5 avai |l abl e. it is
det er mi ned thfﬁrdd?é%spirﬁ} e @gm%n notify S&H&J%éséﬁﬁcé%ém %ﬁf resource
manager 560 c rel ease s?% g% i e bridgi ng
swi tch 130, %J}%ﬁ%g"—? Héel(ﬁq'%”tﬁbe ]t]C'h 10 Wl e@%%%e the call.

10 - The bmaixyrng: vinedsddd) to | thes eyak dwaenk %Omg&elease is

acknow edgi n as . fmis e
sel f - heal ?nggbyézﬁla f‘é& eGateway 550 vF'Jt]hesi edge a %Rgfﬁwﬁgh
transfction 130 REL phtﬁﬂe%ﬁﬁ@?g mﬂaasges rovqxspzmsé:QS) rRisroRkodE@dge, the

15 I eSOUHeL HYaNRHGg 2P 6 | mda;éad adatAPaa (rel ase
If a transacti on processing unit beco i nactive durin

processi ng of SPmMPigte); meggage,diq f‘SF’—rlfY the neleasa nf c@'lﬁrmbbr 560. In

turn, the resaifegyateway 550TRiIRgEMdEE s |tHe A diirdd enitddet O5
dlfferent 20 tra actlon I‘OCEéS.I n|t on virtual bearer c annel

pl atform 250, Of the re Eise, %é:e(ﬁ%r%rﬂWQ?F(%q goi ng
out) 10 widr upidatie glatababe @40 parma srearthd Gtatudeof esipar ce
manager 560 wiydy l'f'a}ﬂ[rféisgtat us accordingly. For 25 exanpl e, the
resource nmanager 560 date its dat abase to indicate the
condition. The functi on§1"of5tep 720, when they fadd athmaysy @accents ful ly

descri bed bel e call, then the transéﬁtloiﬁp&@de‘ﬂylﬂﬂ; athithofy8 ng bearer
channel 30 a transactiaqn

Cﬁé:o%ess Q:% FI G
6is aflow ct%raf’sﬂll 5% JGIREIowHEacing lscéﬁqndr’é"%hrﬁ%t@befromthe
bri ddfng swit clest@@deo mrnager 560.transaction processing unit 525 on the

virtual bearer channel platform 250. 35 In step

602, bridging switch 130 exam nes the |AMtransmtted fromthe

SW tch 120 and det erni nds t Rgleasing the virtual bearer channel
platform

FIG. 8 is a flow chart illustrating how the
20 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. :
In step 802, the resource manager 560 sends a
25 bridging message over the TCP/IP network 570 to the
gateway 550. The bridging message includes the CICs of
both the incoming connection (i.e., via bearer channel)
to the transaction processing unit 525 from the caller
and the outgoing connection (i.e., via bearer channel)
30 from the transaction processing unit 525 to the called
party. The bridging message informs the gateway 550 to
transmit a bridging FAR message, which identifies the
two bearer channels. In response, the gateway 550
sends out the bridging FAR message to the bridging
35 switch 130.
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- 34- t he connection nust be nmade to the virtual bearer
channel platform 250. The bridging switch 130 |ocates an avail abl e
bearer chaggabs ?ﬁg ng to the virtual bearer channel POT/AIS$9200275250.
This is an avail abl e bearer 5 channel al ong the high bandmﬁdth pi pe .

215. Concurrently or th reafte S
bridgi ng switch 130 al $8 85€BnBP4s g? ¢¥ﬁﬁfﬁWltgh 158 2 r??%ﬁ%ﬁ?53|on to
the virtual krarbriagangeFarl nessage, ldentlfﬁfnﬁ)g fhe sihddthing | amés t he

desi gnati on t he, sel ect 0 b r e AC, the
destination BBF ?uthIS fggédgf Fh?hgg%?rtﬁﬂﬁnﬁg%?éﬁsg a%%%l | at f or m 250,
and britgingnpwiteht 138ubrihdgenf bhenktwonlegncof Aphescall,

trangmtted gvgr tB@tﬁégﬂakhagcafiéfr%n&zghéjﬁfﬂd&iﬁ@ switch 138he other

S|gnaI|ng i nformation. For exa nor e orrectly t he

CCS nessage é@ﬁth?ﬁWﬁQntﬁgeIEEnglng SW1t¢9m}3Qn??d ﬁé?uﬁ%lfﬁ@ sel ect ed

bearer channg hrEK the CIC), an OPC field set to the point code
rldgl

f th -
god; gf the virtual beﬁﬁ?fg%ﬁé&ﬁésoﬁvgge%aﬁgiéégénghé853£9e£hgcgogP;nal|ng

nessage i s tchaanelsegoingSEs phertzaﬂsactlon progessingnaning52Punks 235.
FrO?che STPfBShrtﬁéobriﬁﬁlnﬂ FW1F ? n§§ agRe ! SeAt8PSEhARREII O the
form

Vir bear e In step
606, gat evaycoBdngeputyves the ecsngsctlon PRRSeRBLNg ( WRit ARPS { 9RIRNGTP pair
230. Gatema£05§ge|§rgdglng switBhO19g0Ql converter. It converts the CCS

T O cpr1 p o abab, BOF, thFETeBhS! (i) ResbBbesyam! & 2 TCPIIP
transmitted over the CCS network 220 Specifically,

15 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
manager 560 (over the TCP/IP network 570) that the two
bearer channels have been released. In response,

20 resource manager 560 updates database 240 to indicate
that the two bearer channels are once again available
for other communication.

In step 810, resource manager 560 informs
gateway 550 of the release (i.e., the receipt of a

25 message indicating the release). 1In response, gateway
550 transmits a release complete (RLC) message back to
the bridging switch 550, indicating that the release
has been completed.

30 I. Unavailability or failure of resources
1. Transaction processing units
unavailable
It is possible that when a service request
(i.e., the IAM) is received at the virtual bearer
35 channel platform 250, no required transaction
processing unit 525, 535 is available. As one example,
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TCP/ 1 P network 570, which can be an ethernet 30 network, to resource

- manager 560. In step 608, the resource nanager 560
extracts t hwa»sBsftiom the TCP/ I P nessage. The resource PCT/RIS9%P375 560

then translates the CIC, using an internal or external database

240, to deter ¥nee rRfRrddnARR 3560 detdrhnilmEAldhOhdde Cé lbu&

i fi resour.ce manager. 560 determ nes the
?Sgﬁiréfgllﬁbégg%saction processing udlé% 525, 535 ape available.

(t.he second byisepnattherhexangilid,othef r@seumh aralnagefr t55() Qia-_rgml I inwd hin
the cell, whi .S ..an . ..chann ce

In step 610, '([E gt gg’og:r%éstﬁ%ﬁ%ég’r pgggeggé.gx%%n}% %Z%Te i}g Ic@@% fﬁwlnber
extradted frohapddipgvthis particuldet éncomdnghicell 1t risnsaeiilable.ocessi ng
‘unit 525 (or S&) o LRLIBHS! Whel hRstRirce Minagidl st RaLy nunber
is the nunber returned hy database 125, whi ch epresents a
transl at ed veFYPYR &€ HESAHSr celdoendipait fogoemr@vailagdien, t he

resour ce nanageansaetionf @rdcessing unitl. 00KsURNOEhEH 2pAISR24GHP
determ ne the ransactlogtgkpce33|n unit _525.

rr.ect
I'n aIIocatingrE%PE%ng&aﬁgge§épgpc§ape835 e lncoming gald,dtopriate
trant@cti on pavosherngramisactibn HIdcesSing unithe Mhdsuadeermardete 560

' ' | Is : ak.chstra . 1,QN, RO sing units
D55 855 have FRa¥Ectish Srocessing wATECUILICRIBELA REOBERLIRRAT 10
active list c9R BBenSCNEZ hu§ te mAavneerrsprded message §prethel tabl e,

(e.g., databagal2é®) WrogheklRplieSOUhECalternative transaction
processing unit can play the message "We're sorry, but
15 all circuits are busy. Please hold." or instead a
musically greeting. The resource manager 560 will put
the service request on a queue. In predesignated units
of time, the resource manager 560 will check the status
of the required transaction processing unit 525, i.e.,
20 the transaction processing unit that can process the
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.
25 '
2. Transaction processing unit failure
It is possible that the transaction
processing unit 525, 535 will fail. In this case, the
resource manager 560 will move the call to another

30 transaction processing unit on the same virtual bearer
channel platform 250.

J. A supplemental embodiment

35 FIG. 9 is a block diagram illustrating a
supplemental embodiment. This embodiment illustrates
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20 manager 560 can readily access. For exanple, for

1- 800- COLLECT calls, the resource manager 560 nust have know edge
of which tygosseyhi on processing units 525, 535 carPqu/useMe27sol | ect
type calls. The resource manager 560 can al so perform 25

| oad bal anci ng, in_deterpipi ' t LSt | ' uni t
525, 535 is t(g) 'pﬁ%‘geésvﬁrg‘égg ?%lés ) ﬁh%fo%%ms%ar% %&%E‘Z&M
transacti on phaueesen§ONETt crees:- comnecting contrelipys yRRf y(2baded, for

more effici R wuf:*vbi &2t h8Pe distribuiod NESEdHEd e e Hbined
I n acconplishing | oad, bal anci ng, rgsource manager 560 keeps track
of the 'prest@gerBay’ ipnthgchorm of ring§ynsaction processing unit. The

porqessznt | oad can bgl LEC I:9110rT\E‘BBtl!I_rQ:t:Q aand MChclocal aietsenrk aBld./hari gbl es.
e vari, eis the fr [ . : | oyvpg that 35
is avaiIabIe9r°$hg?h8?m93??5%§%gﬁé @%éﬂéd%gg§ o% TR service requests

aIIocatgd to(@he.trandéstrbhution network) py-bearer channels - 36-
processing Uehthééﬁi béﬁéwééttﬁ%%ﬂeyaéz@blyzz Sadd®24, resped@ivésyof the-
0 0 e

fervice requgsts cate érﬁagfgghqf%ﬁéﬁges ig unit .

n step 612, Thager BSBLPECCHARRBEF 2ED ToRRECEIVElY my ¥Qd LPRER |

of fgged si gnabmM09Bhe93RPAART 932€ AccordindIvNSADMS (98 @3Bsamg unit 525.

Channel bl at Papnperve as Soupr ERSPRERoRREL it ReneO YL n POR Sl |

conmes in providdngr aacksar to SONERehetwodmk r&8dur ce manager 560 has 10

know edge of the availgﬁig%gy?gge@£§ ®iot1¢ PEAiSErated, provi@Wg! s com ng

into and goi ng out of e bearer o \ . :
the protocol conversion function for signaling messages

15 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
platform defined by SS7 gateway 940, ADMs 930-933,

TCP/IP network 950.and SONET network 970. _

20 Although an SS7 network 960 and corresponding
887-using network elements 940, 942, 946 and 948 are
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

25 illustrated, any distribution network can be used, as
recognized by those skilled in the art.

Ring interface 942 connects the 0C-24 SONET
network 970 to the much higher rate 0C-192 SONET
network (i.e., another distribution network). Ring

30 interface 942, itself, comprises a time division
multiplexer (TDM) and corresponding a processor, as
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

35 bytes in an outbound path (i.e., onto SONET network

980). For the inbound path, a processor will place
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channel platform 250 by accessing an external or I nternal database

. 240. Each bearer channel is assigned to a specific bit position
Wi thin the Waessse!3 t he 15 SONET bus, which can be ref ePCEASHIN0RTS a
SONET circuit or a distribution network circuit.

Therefore, basbgtes dHedhear éromhansoNEDf ihBerface (intee€aiciad ¢dldh the
resource nmanaggy 5 S al_l fer S|gnal whi ch
bit positions or éﬁﬁﬁﬁ é%@%&%ﬁ bCI CU?F? ?héﬁﬁrgﬁgact% Sﬂ ceSS|ng uni t
525 wi || use outboundipatbeesspracessny wald. phiece, thhesamanbam:taISObf

processing uni 5 o] t a abl capabl e of
D na Y 1&%€3-%5§T5?:5}e 43?1}1 bisA¥AL63R! SoREe iﬁtFrface 6ia e he

transattion prb%E%gfﬂﬁlﬁﬂlleB SONET notweska$BPsheBiRgcéRteEERss @id2h t he
desi gnat ed SONB&rforms s1gﬁa1$ﬂgtanatiBﬁsCQithéQCE§SQhe5296en@§b%r”‘”'”9

t he to b 8005 L transacti
processi ng unlgaéﬁgathﬁgp%3§grbh gbﬁ%?g LB %ﬁggamlnlng tgenessages (or
pronpts) aski njo¢ations opfrathenbytes ofied8fa on theaBONET networks

The scripted nppgagegh s éﬁél9¥5Phg¥ef8£gaébﬂﬂected W%EBX 9h88%g%€§actlon

processi ng unit 595 and  OCESSor

inforkation frd®the caller that is either spoken or keyed into
the tel ephone 35 tmﬂg Nghtd2Bacés! $ pyeandyodgceadi gar%

i nformation For exanple

g trans | On, processi n nit .
-37- similar Yﬂ%tig?lﬁ? E%ﬂgb%gﬁgkgﬂc?og %hePEQVFQan name, which
r caccelssl by additiemahcdistribotissingtworks525Then
spoken by the £a8] €{on AMELEnt Ok SrihdeiSRLLELCLS §755648 can provide
15 access to more than one other distribution networks by
perfqrming the same path-in, path-out function on
multiple distribution networks, with accompanying
signaling messages. In this latter case, ring
interfaces 942-948 are more appropriately called "hub
20 interfaces." |

IV. Conclusion

While various embodiments of the present
25 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
limited by any of the above-described exemplary
30 embodiments, but should be defined only in accordance
with the following claims and their equivalents.
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to key in the nunber being called, which is recorded by 5 t he

transaction processing unit 525 as a series of dual t one

nul ti-fregys 9,? ~4PTVF) signals. The conmmunication RCI/u$H9/08278d

bet ween the ca ﬁer at tel ephone term nal 110 and the transaction
processing upit 525 LS_0QV 5 . bidirectional line. 10

G Establis earer channel with the called party
FIGS. 7A and 7B are flow charts illustrating how the call is

conngcted frema transﬁcbheeuaiosééféfgcﬂ&nel pmﬁoﬁa&éﬁ the call ed
part , _once aJ éhe i nformation is

collzcted frBﬁPFﬁéséQFIérseFﬁéﬁetﬁ%q??%ﬁsﬁﬁﬁ?%ﬁF processi ng unit
525 gransm taoﬁdaannaaewnhl fpatworkhesaid virtuaksvearver neimageel 560. The
resource nanag £f560 has 20 i know edge of the availabi'lity of all of
t he Dbearer °rmcﬁgﬂﬁ€?§ %8h1ng into and going out of the virtual
bear®r channel pl atfor e p50rdiitycesstranske oracessing units;

In sgep 704, the resoupc BGE cou 1ed5@$e§5§dan avai |l abl e -
SONET circuit i.e., anaeﬁégegggﬁFléﬁqné k H% SONET bys, in which to
make? t he out Bénrglisy ef ransaCtl?HeP€%$?SS¥¥ﬁéu?%t§hea? g of the cal:

t hatggoes out af E@BEBheoNhét tifthg beseroThennebupl ed f oo ne2bd).

Accordi ngly, .i.n st 706 res our e e ke cal
nessége to tAEs §§?§%§§°§563 ﬁﬂ@ §%é 3&83§§ﬂ8§t9§?%ﬁn%$y?e over
TCPIOP net woshiB7@ross- connectlng controhler epeqoBvintedab@ eway uses the
N 9[TR| On coppesponkliASER! Ledal amyibe FBKGse! iramssane Lo generate a

cor i espondi ng ecli |ca 50 gener at es

an I2AM i ncl eemgnﬂﬁétéanseae‘pwr’y ﬁ%%%?ogsdlg %—/tﬁ%cﬁhﬁ%@rg%‘é? ng called
bYSQ®e cal | eph QaﬂdiEﬂstrlbutlonaﬂéthdbkethGmCroﬁh@@ﬂﬁlplwﬁalf&ynEssage is

14 of transaction processing units, .

15 : wherein the bandwidth on said distribution
16 network is shared by a plurality of said plurality of
17 transaction processing units.

1 2. The virtual bearer channel platform of claim
2 1, wherein said distribution network comprises one of:
3 a standard SONET distribution network; and

4 a modified SONET distribution network.

1 3. The virtual bearer channel platform of claim
2 1, further comprising a resource manager for allocating
3 the received service request to one of said plurality
4 of transaction processing units.

1 4. The virtual bearer channel platform of claim
2 3, further comprising a gateway for interfacing with

3 said communications network to provide a connection

4 between a bearer channel on which said service request
5 is received and said one of said plurality of

e

4 R
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transmitted to the bridging switch 130, including the - -~ avail abl-e "’

bearer channel (i.e., CC, an OPC set to the poi nt code of the

vi rtual beaway9wdsarsnel pl atform 250, and a DPC set tPCTAISOMHRTS
code of the bridging switch 5 130. In step 710,
the bpidgin o) .called party.
As 11e gr(sa,%/:%{ ni zé\gpn ﬂocess#ﬂ%q@ﬁnéaéryégﬁfﬁéﬁt el{i:a %%glégrty

can bé | ocat ecFQW%t‘B‘huh%e#Ueﬁc%e%% The bridging 10 switch 130, in
conbi nation with the CCS network, nust transmt the call to an

appropriate L swi tch peci fical | SW t that will |ocate
the call ed . par t}Re ﬁﬁr%e@r??ued{aémé}r)sp]ﬁ teecidimne or
nmore 8wt ches 4,on&1eﬁeﬂrh|mdm;omnam¢amnmatemﬁo ddmprisestde LEC

SW tcg of th'es%ég ﬁ‘ el s-rﬂﬁhéﬁ%gs\'\fé&} ner‘iw‘fo thoper ating within t he

called party ransmts e called party.

In step 712, address conplete (ACM and answer (ANM rressages are
sent hack to tfie gat evayradGrZual bedrddddHMhAel WIdefofif! of NS 2IE -
after .t he |A|\/|IS received at the LEC swtch, an ACM1s transmtted
back 2 o HRFYHR RO CA HORECR AN Idp2kndes a
SubSﬁQUE;ltly pMmIt:hfyOcaﬁ | b et tehaaitrarey S‘a.:ichlmdln% said t]@é@:@é@ned(goei

of f o] s | SUPR, 25 ssage). is transnitte ack to
t he gat eway 550 over oD 60 Sk TR OES TV ﬁ(e%fosq; s recélved, I'n

step 314, after the gat cvesrsB0 sadckiammss -connecting oM mekkage, it sends
a congect ed m?ﬁﬁq\gfr edaﬁimrecelved ohnTg:gJ.ldDBEéM i%l?a&ﬂnéo]goc;l?%ﬂée&?urce

nanaggr 560. (This | nf or s e resource man
connedtion hasaid ser"l%e‘iﬁ‘@ﬁs&olﬁ%m%@d oiﬁﬂgguwge bearer channel to

the 8 Galdmh gfildry . processing unit. In step 716, the resource
manager 560 transl ates the bearer channel, using the database 240,

7. ‘The virtual bearer channel platform of claim
6, wherein said distribution network is implemented
using a modified SONET-type protocol,

wherein said modified SONET-type protocol is
defined by a plurality of frames, with each of said
frames comprising a plurality of bytes,

wherein data corresponding to each of said
bearer channels is dedicated to be transferred on
predetermined bytes within each of said frames, and

O G0 3 N B W N e

et
(=]

wherein said cross-connecting controller

[—y
-

provides data corresponding to said service reguest on

p—t
[ S

the bytes dedicated to said bearer channel on which

e
W

said service request is received.

8. A method of processing a service request
received by a virtual bearer channel platform on a
communications network, said virtual bearer channel
platform including a plurality of transaction
processing units, said method comprising the steps of:

Vi AW N e

Hllllll IIIIII lllﬂ Illll | Illl
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35 to determ ne where outgoi ng nessages shoul d be pl aced on
the SONET bus. Specifically, the resource manager

-39- WO 99/35773 560 determnes the cell identifier A@gTANdobi2es
position of the bearer channel within the cell. In addition,

t he fesource manager p ng unit
525 %he position on thgggé%E$hgﬁdaEg é&?@ééﬁé%g ch %%es%ﬁ g%gggfﬁég of the
cal | 2corr esp&gayestthe resource nanager updates the status

In sgep 718, the tranSQ@EWQBthQCEEélaﬂt&nté one of safﬁtﬁbﬁtéff
connection to _the called éﬂé usi n ngT [rcupt (

deS|§nated cﬁ§nﬁ§PnPﬁcFﬁ8 S ?eﬁﬁéggiﬁnlts uping 3 %?r%h%t%%Pl processor,
520A5 The t nemwatki,owherein sapdodistiilution neEwotienipl syaredcbpr nore -
scripted ( C y of -
t he @ollect caP giﬂgbéfdgél?hgﬂg%?% %pgéft£¥%$§gbéiﬁh géégg%ggﬁélty to
accept or de@hlhe.tﬁédcall The 15 scripted nmessage is followed by

act usltlon of the rocbégﬂﬁé%hﬂa PEPFESS PEquBst PSsand & ﬁf cal
proc recei_,ve infornption fromgthe caller t S

SSO
D S o okeREoRaE. BAOFALS 6% | EFERROHELOR BFGLFoARRS Slts| ' roll oved

by recording of the information by the 20 transaction processing unit

ggg-llays a BferecordeghggéggéégPé?or%$fhtéﬁe ca &P ég&g?§§i£@¥%€éhave a

collgct cal | skepnPf:fol | owed by the recorded voi ce of the caller
speaki ng his own VO'Cealiécatln? §4£4 @ér&ﬂ&é“%é&hes e §?* s then
o ca

glvgg the of said B?SELEQ%;yof tggggéctfgnc§¥géé§;££§3unlts us1§glng 'n
5 a resource manager.
1 10. The method of claim 9, wherein said
2 distribution network is implemented using one of:
3 a standard SONET distribution network; and
4 a modified SONET distribution network.
1 11. The method of claim 10, further comprising
2 the step of: ‘
3 receiving an indication of arrival of said
4 service request and an identifier of a bearer channel
5 from a gateway, and sending said identifier from said
6 gateway to said resource manager.
1 12. The method of claim 11, further comprising
2 the step of:
3 sending to said resource manager said bearer
4 channel identifier and an indication of said
5 transaction processing unit which processes said
6 service request.

—\\
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a digit indicating "Yes" or "No." The transaction processi ng unit

525 will accept the called party's response to determ ne whet her
or not to pwovewhs7zs 30 connection between the callers. POHES99/00275
conmuni cati on establ i shed between the transaction processing unit
525 1 and the caly ed AAMHY YearQtelcraniedl FAEHRA dddifected .

If theg call is not accepted, the transactiaon processing unit 525
can afso i nforif #hETHYLCaionse nefwork with ong of ®mPme RIAESX to accept
the call. Indhimels, said sGeArEl0 bddiere @hannel ¢leasykm The transaction
procegsing unit 525 W l] notify the resource manager 560 of the
need ?o rel easc@“%é's@ﬁﬁ‘. It will also transmt a nessage to the

gatewdy 550 that rel eas@ ipdurality off dyainsatticn emocesEing lunistend t he
bridggng swit : ?m;sm v CCS net wor k
220. 6 @%ﬁeiﬁ'ﬁcfjsﬁéégvﬁ?ﬁ%‘gfﬁ%}g%‘ back an C%Lge(*ei eta'se

conpl éte) message to verd istrdhuhions aegworke prgviiding The gat eway

550 t®en noti fdopEminiRatdeRly A UG pI¥Fality of tHardmediifase, after
whi ch,t he resource nanager dat aba%e 240 and store

.60 1Q, . W dat
the sfatus of Ap§essing un alwg&%m\@sylr%%a earer channgly step 720,

whenl@he cal | @dakfichyn ;a@medbt s the call, then the transaction
procegsing unit 525 g ' 1AdTBS hngi ' 1i.s condition
to tﬁg 15 resour cg r?gr?eastger %E%t&ﬁl i%&%u’é‘}' T r&qﬁpqﬂ@geasi ng the

virt b8l bear ethéhomeeior more beayen chamnels to the distributien 8 is a
flowmpghart il lpdtivorid.Nng how t he

14. The virtual bearer channel platform according
to claim 13, wherein said service request is an inbound
service request received by the virtual bearer channel
platform from the communications network.

W N -

15. The virtual bearer channel platform according
to claim 13, wherein said service request is an
outbound service request received by the wvirtual bearer
channel platform from the communications network.

HW N e

16. The virtual bearer channel platform according
to claim 13, further comprising:

a resource manager for controlling access of
said plurality of transaction processing units to said
distribution network and for maintaining a status of

A U H W e

said bearer channels and said distribution network.

L
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20 caller is connected to the called party, and the vi rtual

bearer channel platform 250 is released from the connection. This
occurs if the called party accepts the call. In
step 802, tWO ¥ESHdrce manager 560 sends a 25 bri dgi ng TELeRge % er
the TCP/1P network 570 to the 1 pdleway 550. The brldglng nmessage

i ncludes the Cl Cs of both the incom ng connection (i.e., via
bear er channerl) 5 £ (o the transactron processing unit 525 ffomthe
cal l er . andtimeuout90|ng connection (i.e., via bearer chapriel) 30
fromthe trangactlog%8r§0e55|ngcunlt 525 to the ca | ed party. The
bri dgi ng B®e$

FAR messaffed
response, t Bie
t he bridging
-41-

ein nB t he gat®eway 550 to S transmt a byidging
g th be \Anr nh:\nnnl s. |In
N 3 he Qdri dgi ng FAH
receives : _
t he out goi ng bfi1 dgi ng| switch

sends out R nespage to
wi tchi 130
'f ﬁérincow ng and
130 bridges f . e the cpller and
the bridging 3 &) Drld i ngj swi tch| 130 and

the called ) br i dgi ng_swi tch [ el eases
the bearer@ chanpel ign processing pnit 525
10 fﬂqn1the [ erl channel
£ 1
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com ng out of the transaction processing unit 525 going to the

bridging switch 130. In step 806, a release (REL)
message is wo993s5773 transnitted over the CCS network 220. SpeBCT{USa90275 15
the bridging switch 130 transmts a RpL;ngssage to the gat eway 550
of the virtual bearer channel platform 250. In step 808,
gateway 550 inforns resource manager 560 (over the TCP/IP network
570) that the two bearer channel s have been rel eased. In response,
20 - resource nmanager 560 updates database 240 to indicate

that the two bearer channels ake once again avail abl e for other
conmuni cati on. g In step 810, e manager 560 inforns
gateway 550 of the release (iQE., the recei message
indicating the release). In respqQnse, ggteway 550 transmts a

rel ease conplete (RLC) nessagecback g t he bridging~sw tch 550,

has been conpl et ed. 30
esour ces

unavai | abl e It is
i.e., the IAM is regeived
250, no required
535 ifs available. As ofte_exanpl e,

i ndi cating that the rel ease
. Unavailability or failure of
Transacti on processing units
possi bl e that when a service request
at the virtual bearer 35 chs
transaction processi ng unipk

-42- the resodrce ag% 560 doternines that Nene of
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transacti on processing units 525, 535 are avail abl e. As anot her
exanpl e, the resource nanager 560 determ nes that no transaction
pr ocessi ngwﬁlg;,gsﬁg& 535 capabl e of 5 handl i ng t higcpasdoieaiisar
incomng call s avail abl e. 3 /11 As one option, the
resource manager 560 can gueue the incomng call and wait for an
avai l abl e transaction processing unit. As another option, the
resource nanager 560 can park the incom ng call at 10 anot her
transaction processing unit. This alternative transaction
processing unit will provide bit positions on the SONET bus to
play a recorded nessage for the caller. For exanple, the
alternative transaction pr oc } it can play the nessage
"We're sorry, but 15 all circui sy. Please hold." or

i nstead a nmusically greeting. The] resource nmanager 560 wi || put
the service request on a queue. In predesignated units of tine,

t he resource manager 560 will check the sta§us of the required
transaction processing unft 525, 1.e., 20 t he transactijon pB®cessing
unit that can process th N t Lh-ed nsaction
processi ng uni? ggém%%%%ﬁﬁgﬁgéﬁf¥gﬁﬁgfh?ﬁgﬁggé%ﬁr e manager 560
Wil transfer fthe call to it for processing by sending it a

call offered nmessage, as with any other call. 25

2. Transaction processing unit failure It is possible
that the transaction . p-eeessHrg—thrt—525—535—wtH—F& | . |n. this
case, the reqource manager 560 will nove the call to Egpf 30
transaction processi ng {uithe cathis radsenittedipydhepoatexehpngp e3siep(LEC) to an IXC channel

pl at f orm 250. J. A suppl enental enbodi pent 35
FIG 9 is a block di agramttt+ostratrTmg—=a supptementat enbodi nent .
Thi s enbodi ment illustrates -43-

h 4

306
The interexchange carrier (IXC) routes the calito a ;
switch

’{ 308
The switch obtains routing instructions from a Database

4

310
The tandem switch establishes a connection with a ;
bridging switch

End

FIG. 3



(1) how a virtual bearer channe
- SONET cross-connecting controllers

and (2

di stri buti orwoebssmks can be joi ned

5

)

pl atform can have nore

how

t han one

two or nore

toget her in the PETHSSY002THgs.

LEC 910, LEC 912 and WJji | ocal

net wor k

provi de conmuni cations to OC 24 SONET network 970

di stribution network) by bearer ch
920, 922 and 924, respectively.
respectively multiplexed onto 10
ADMs 930, 931 and
provi di ng access to SONET net wor k
940 is illustrated, providing

si gnal i ng nessages 15 di rect
TCP/ I P network 950. One o
can nmanage the resources of a virt
defined by SS7 gateway 940, ADME 9
SONET network 970. 20
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mul ti pl exer (TDM and correspondi ng a processor, as well as a

SONET interfaces (not shown). R ng interface 942 accepts bytes of
data com %bJEs‘? 4t on an inbound path (i.e., fromrc3@¥edooesswor k
970) and transni?s t hese 35 byt pgqin an outbound path (i.e., onto
SONET net wor k 980). For the inbound path, a processor will place

- 44- bytes of data froma SONET interface (interfacing

W th the SONET network 970) onto a TDM bus. For the

out bound path, a processor will place the same bytes of data from
the TDM bus onto a SONET interface 5 interfacing with SONET network
980. Ring interface 942 performs signaling functions simlar to
the inventive gatewny (as descri bed above) in determning the

| ocations of the byfed of daja on the SONET networks 970, 980, and
Is therefore connected wth BS7 network 10 960.

Ring interfaces 946 and P48 tan perform a simlar function as ring
i nterface 942, providilng access to additional distribution
networks. In additi pn, each of f ' Paepe Al Be8 can provide
15 access to norje {hanjone other J -

perform ng the sanme pdthtiin, |path-out fu e i ple _

di stribution networks,} wth acconpanyimng sages. In
this latter case, ring i nterfac T ropriately
called "hub 20 interfages.”
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| V. Concl usion

Whi | e vari ous enbodi nents of the

present 25 I nventi on have been descri bed above, it should be
under st ood wbap/3steay have been presented by way of BEHPS W05y |
and not limtation. Thus, the breadths / 11 and scope of the present
I nvention should not be limted by any of the above-descri bed
exenpl arfy 30 enbodi nents, but should be defined only igfaggordance
with the follow ng clainms and their equival ents.
- 45- Wiat is Cained |Is: 1 1. JJAVirtiua
bearer fhannel plgtformfor 2 processing a service request redeived
on a 3 commini cations network, said virtual bearer chanhell 4
pl atform coprisITig—5 a plurality of transaction
processfng units; 6 - a distribution.-petwork couplied tijqasai d
7 plutality of transaction procesjsing units; gnd 5
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8 a cross-connecting controller coupled to said 9

di stribution network and said conmuni cations network, 10 said

Cr oss- connggd berss7epntrol l er receiving data 11 cor r espongtrgsdomosai d
service request fromsaid 12 co Ry cations network and providing the
recei ved data 13 on said distribution network to one of said plurality
14 of transaction processing units, 15 wherei n the
bandwi dt h on said distribution 16 network is shared by a plurality of
said plurality of 17 transacti on processing units. 1 2.

The virtual bearer channel platforrnff:jijfjﬁ 2 1, wherein said

di stribution network conprises one kf: St a standard SONET
di stribution network; and 4 a nodi fied SONET distribution
net wor k. 1 3. The virtual] bearer channel platformof claim?2
1, further conprising fa—tesotrece—rarager—-or—attocatng—S- god he

recei ved servi ce requeastThebridgineswiith cperisdp bk WVdfansmyjtted fromthe [0kt ransact i on
processing units. ] tandem swiigh and locates arrppaiiablg heprgizghanseldg e [channel pl atform
of claim?2 3, fyrther conpfiaieag LayePERY? for interffacing with 3
sai d conmuni cati ons nbLWUlktoprOVide% conmectiom & bet ween a

bearer channel on which said service request 5 is received and said
one of said plurality_of ' - 46-

. 604
The bridging switch assembles its own IAM and transmits it to the ;
virtual bearer channel platform over the SS7 signaling network

h 4

606
The gateway receives the 1AM, converts it into the TCP/ ;
IP protacol, and transmits it to the resource manager

v
The resotirce manager extracts the CIC (identifying the 608
available bearer channel) from the TCP/IP message, and ;
translates the CIC to determine where the data is located
on the SONET Bus (i.e., the location of the SONET
cireuit)

y

The resource manager uses the called party number 610
(obtained from the IAM) to determine the appropriate
transaction processing unit that should receive the call

y

612
The resource manager transmits a call offered signat to ;
the appropriate transaction processing unit

r

614
This transaction processing unit establishes a connection with the
caller over the bearer channel via its calf processor, and
establishes communications with the caller to receive needed caller
data

?

FIG. 6




1 transaction processing units to which said service 2 request
is allocated. 1 5. The virtual bearer channel platform of
claim?2 wo d9/356¥8er ei n sai d conmuni cati ons network conpri se8C&U§99/00275
common channel signaling (CCS) networlg. s 11l 6. The virtual
bearer channel platformof claim2 4, wherein said communi cati ons
network includes a 3 plurality of bearer channels including said
bearer 4 channel on which said service request is received, 5
wherein said cross-connecting controller 6 forwards data received on
sai d bearer channel on which 7 said service request is received to
said one 8 transacti on processing unit. 1 7. The
virtual bearer channel platformof claim?2 6, wherein said

di stribution network is |nplen§:g§%£§;} using a nodified SONET-type
protocol, 4 whies i d nodified SONET-type protocol is 5
defi ned by a plurality of frames, Wth each of said 6 frames
conprising.a plurality of hytes 7v whererfi—dad a

correspgnding to each of sa Infvfeditated to be
{r anst or| P86 b teded '“f°rmaﬁ3”§d%ﬂve§ﬁﬂ e hyf‘ é,éﬁ‘sa&%%%@%gc% Ry WS, and
10 whereln said cross- connectlng controller 11 702

provi des—gat-e—corTesSpondi Ty~ 0 Sal I SEervice request on 12 t he bytes
dedicated to said bearer channel on which 13 sai d service request is
recei ved: t 8 A Trethod—of processi ng a serviceg request 2

recei ved ¥resbuid hintgdl seRBEN2iRABIAR khafleBd Jiih 8 réRe Be outgoing leg of the
cal I 704

A 4

The resource manager sends a make call message to the gateway over the TCP/IF network I~ 706

h 4

The gateway transmits an IAM to the bridging switch, which includes the identity of the available N 708
bearer channel and the cailed party number

h 4

The bridging switch routes the IAM message over the SS7 network to the called party I

FIG. 7A



3 communi cations network, said virtual bearer channel 4

platformincluding a plurality of transaction 5 processing units,

sai d net hodw@enps7rsi ng t he steps of: 1 pcT/U$RREITEI NG
data corresponding to said service 29 ; ;7 request; 3

forwarding the data to one of said pluraﬂity 4 of transaction
processing units using a distribution 5 networ k, wherein said
distribution network is shared by 6 a plurality of said plurality of
transacti on processing 7 units; and 8 processing said
service request in said one 9 of said plurality of transaction
processing units. 1 9. The nmethod of claim8, further
conprising the 2 step of: 3 al l ocating said service
request to said one 4 of said plurality of transaction processing
units using 5 a resource nmanager. 1 10. The met hod of
claim9, wherein said 2 distribution network is inplenented using one
of : 3 a standard SONET distribution network; and 4

a nodified SONET distribution network. 1 11. The met hod of
claim 10, further conprising 2 the step of: 3

receiving an indication of arriof sai d

Acknowledgement messages are sent; specifically, an ACM message is sent over the SS7 network ___.S——— 712
to the gateway after the cailed party is located; also, an ANM message is sent over the SS7 network
to the gateway after the called parly answers

r

: 714
The gateway sends an acknowledge message over thé TCP/IP network to the resource manager, | <
infarming the resource manager that a connection has been established
v
716
The resource manager informs the transaction processing unit which byte position in the SONET bus X
(l.e., SONET circuit) over which to make the call, and updates its database to reflect this designation
A
: 718
This transaction processing unit establishes a connection with the called party over the outgoing
bearer channel via its call processar, and establishes communications with the caller to determine
whether the called party will accept the collect cali .
r
. 720
The transaction processing unit informs the resource manager of cail acceptance -'-'S———_

End

FIG. 7B



4 service request and an identifier of a bearer channel 5 from

a gateway, and sending said identifier fromsaid 6 gateway to said
resour ce maRRYH3s773 1 12. ~ The nethod of clai m 11, PET/USHRGO27S
conprising 2 the step of: 3 10 / 11 sending to said resource
manager said bearer 4 channel identifier and an indication of said 5
transaction processing unit which processes said 6 servi ce request.
- 48- 1 13. A virtual bearer channel platform connected
2 to a comuni cations network with one or nore bearer 3
channel s, said virtual bearer channel platform4 conprising: 5
a plurality of transaction processing units 6 for processing or
transmtting a service request; 7 a distribution network
provi ding 8 communi cations w {h s&rd plurality of transaction 9
processing units within said virtual grer channel 10 platform and
11 a cross-connecting cqgntroller for coupling 12 t he
ORESORNNDRE SUEArern e 81[?\2 ?elsguréeomatnang%r s%hdsstarblﬁ&wg lm%&a&eslo the gatewape wor k 802
over the TCP/P network, which includes the identifiers of both the
incoming and the outgoing legs of the call (over the bearer channels),
in response, the gateway sends a bridging FAR message to the
bridging switch
h 4
804
The bridging switch receives the bridging FAR message and ;
removes both legs of the call directed to the virtual bearer channel
platform, and bridges the cail between the caller and the called party
h 4
806
The bridging switch sends a REL message o the gateway of the ;
virtua) bearer channel platform
4
808
The gateway informs the resource manager that the two bearer {
channels have been released, and the resource manager updates its
database
h 4
810
The gateway receives a message back from the resource manager, {
and the gateway sends an RLC message back to the bridging switch

End

FIG. 8



1 14. The virtual bearer channel platformaccording 2 " to

claim 13, wherein said service request is an inbound 3 service

request rqg@i glgglﬂ?y the virtual bearer channel 4 pl at pEr/0%dor0omst he

comuni cat' 9R&"het wor k. 1 #?. 11 The virtual bearer channel

pl atf orm accordi ng 2 to clai 1é, wherein said service request is an

3 out bound service request received by the virtual bearer 4

channel platformfromthe comruni cati ons networKk. 1 16. The

virtual bearer channel platform according 2 to claim 13, further

conprising: 3 a resource manager for controlling access of
said plurality of transaction processing units to said 5

di stribution network and for maintaining a status of 6 sai d bearer

channel s and said distribution network. -

-49-
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