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A programmable gateway for processing protocol conversion for a virtual bearer channel platform. The platform includes a plurality |
of transaction processing units (TPUs). Bach TPU processes service requests transmitted by a caller or transmits service requests 1o a
destination called party. The platform has a distribution network that interfaces with the TPUs and acts as a shared bus between the TPUs.
The platform receives and transmits communications with a communications network over bearer channels of a high bandwidth pipe. A
cross—connecting controller mulnplexes the signals coming into the platform over the bearer channels from the disttibution network, and
also demultiplexes signals going out over the bearer channels from the distribution network. A resource manager provides a centralized
control for the allocation of bandwidth to the transaction processing units. The resource manager allocates available bearer channels for
the connections with the communications network, and also allocates available time slots in the distribution network to the TPUs. The
gateway functions as a programmable protocol converter handling all the signaling functions of the platform. It acts as a conduit between
the resource manager and the communications network, It converts incoming signaling messages into an intemnal prohocol used by the
Tesource manager. Likewise, it converts internal messages from the resource manager into signaling messages for transmission over the
communications network.




voi ce response unii will play scripted nessages for the caller and
record information received fromthe caller. ' ‘Such information can
include the caller's nanme (i.e., as spoken by the
~caller) and tiwopiasses nunber the cal l er desires to ®EEUSPYN2S |y
entering digits into t he tel ephone keypad). The
voi ce response unit wll then make an 5 outgoing call fromthe
platformto the called party. Once this outgoing call is
establ i shed, the voice response unit will play scripted nessages
for the cal | ed pno@anﬂnnsﬂﬂéﬂﬂmﬂwawlFancavammmaLThe voi ce

response unit wll identify tIBEARKE A DR party by

pl ayi ng back the pre-recorded voice of the caller identifying

hi nsel f. The voi ce response E!E%QE%?ED_%g_IQE%iEQEEQ%QQk the called party to
I ndi cate (using the tel ephone keypad or otherw se) whether the
call i accepted. Finally, if the called party accepts the 15
call, then theFdelld ofsthecrmhentimn connect ed bet ween the caller

and the called party. - The present 1nventIBH'Eéiéyestighéﬁaﬂ%§'E%Sponse
units receive g ransmt cal over dedi cated connections. The

voi ce responset§ﬁ|f§eépe %ﬁ?ﬂwqﬁ%ﬁ%§ B§ 1 3NQ BRFe speciddicddYyunber of
| ar ge bandwi dt kopepeystemcéndsndtilnd ifior processing ksenwigmmezuesAs.i s wel |
known,jpa T1 pi pe contains twenty-four channels (DSOs). The

di al ogue between _t he caller and the voice response unit, or

al ternatively Related Agki\ween the platformand the called party, takés

pl ace 25 over one Voicerer dudikepdatiiamel $alsd Henavwr raese v ican

or audio response units) are generally used to provide

services using automated call processing. Commonly

15 known examples of such services include processing
collect calls, operator assisted calls and sales
transactions. In a typical scenario, a caller places a
call to the platform to request a specific service.

The platform determines the desired service

20 based, for example, on the number dialed by the caller
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 apﬁlication

25 to provide the service. An example of a transaction
processing unit is a voice response unit.

Foe example, a caller can dial 1-800-COLLECT
to make a collect call processed by the platform. At
the platform, a voice response unit (transaction

30 processing unit) is assigned to the incoming call.
Determining the call to be a 1-800-COLLECT call, the
voice response unit will play scripted messages for the
caller and record information received from the caller.
Such information can include the caller’s name (i.e.,
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carry voice or data information in a digital format.,

Unfortunately, in conventional platforms, the TIs are dedicated to
t he voi ce response units, and cannot share bandwi dth. That is,
each voice ¥ 30 unit is assigned a fixed nu s for
calls con1ngﬁ§ﬂﬁgaﬁ into the platformfromthe network, angﬁﬁ?so a frxed
nunber of T1s for calls going out over the network from t he
platform Typically, the platformis designed so t hat each voice
response unit has an equal nunber of

-2- as spoken by The fcellenboamitl wed [phoaedntmbeoutie®und caIIs. In
the eheyer eXaIi ddhe wb Urgl, caly Jdneihheaiy 8004 QF&[;

caller is OVGL a dedlcategzlnbg ¥ ﬂ? mhgieas ?% B }g utbound call to
the called p&PEytfLeRRR%e A ated 5 out bound T1.

However, this practiceThes voitceerebpongestiefii will thenahakeéranit resources.
NbstsserV|ce LEGYESE Sed1d tH1®m ¢ 1 Q. out bound Tis.
The out boundo GH 9 arem |ecg a‘gé%?l% (??ﬁ%%t g?%@%#‘%? i ncom ng
calls. 10 nc?kﬁﬁ&&w°“ﬁﬁﬂénﬁlSP#Erh?S%ﬁRﬁh&?SBPGV|H€? Yedchave no

ot her opti onrebptnse daditcatiad ptapestripted megsdgest for the prOV|de
adequat e CusEQﬂfédsﬁéflﬂfeto e1ffe§t call ea}c?cegtanég(:h #%I&g{géi al | ocation of

bandw dt h may e usage of other 15
platfornlreSBBFE%%se Wﬂit'é%&%pP enP%@VpﬂQﬁ1Q§1%Pﬁa§°ﬁa§%@ called the
prodessi ng ppaety bwtpletirighdackquhe eplrdaredairdel, voice of the® process a

Lransact| on. o098 " fillidsevitly bifisere. he SRTBANERLSORL LRI alform
specifically sponse be optinally
utilized. will also ask the called party to indicate (using the

telephone keypad or otherwise) whether the call is
accepted. Finally, if the called party accepts the

15 call, then the call must somehow be connected between
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

20 select number of large bandwidth pipes, such as Tls, in
a known manner. As is well known, a T1 pipe contains
twenty-four channels (DS0Os). The dialogue between the
caller and the voice response unit, or alternatively
between the platform and the called party, takes place

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

. Unfortunately, in conventional platforms, the

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

30 unit is assigned a fixed number of Tls for calls coming
into the platform from the network, and also a fixed
number of Tls for calls going out over the network from
the platform. Typicaliy, the platform is designed so
that each voice response unit has an equal number of

2-
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20 e s Anot her :problemrel ates to the provision of

signaling. In nodern systens, the signaling network I S separated
fromthe switched voi ce network. Signaling it used to handl e cal
setup, takedowo 99115803 i nformation processing. This i n®CH}§9/00125
nmoni toring the 25 status of the trunks, indicating the arrival of an
incomng call, transmtting routing and destination signals, etc.
Signaling is handl ed separately fromthe actual voice circuits to

m nimze the l%ﬁ% gg rt BELYRhG ?Flls and f%ErBHhﬁéuﬁ& &1 &bl igh (ymor e

efficient net architectur
. 3. . above example, the lnbound cagynERy™ e e HE § 0/EQRLEQT

The present incelllegnissodercat@elicnt®d inbound FThecwiséreses the t ual bearer

channel pl at f o Bl EUTL eo tne callBH Barthangchvll Al fqUaILARALON [ O

the transport o ce and gita a Informati on over a bearer
channel’. outbound T1. The platfornlprocesses a service request
received froma tel ecom pewebek, thies pPrachice iBCekttemely wastefalpl urality

of transacti on g 06235} 00 UDL{eed ! Yokt Mrvice LAGLALAPTS flsst 11 bUi o
: platform do not require outbound Tls. The outbound Tils
are dedicated and cannot be used for incoming calls.

10 However, the platform service provider may have no
other option than a dedicated connection, in order to -
provide adequate customer service.

Such dedicated allocation of bandwidth may
also lead to inefficiency in the usage of other

15 platform resources. For example, the platform may have
the processing power, but not the required bandwidth,
to process a transaction. As a result, all the
components of the platform, specifically the voice
response units, will not be optimally utilized.

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

Signaling it used to handle call setﬁp, takedown and
information processing. This includes monitoring the

25 status of the trunks, indicating the arrival of an
incoming call, transmitting routing and destination
signals, etc. 8Signaling is handled separately from the
actual voice circuits to minimize the load on the voice
circuits and establish a more efficient network

30 architecture.
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network is coupled to the plurality of transaction . = processing

units. The platformal so includes a cross-connecting
controller. The cross-connecting controller is coupled 15 to the

di stributi oRwdnedassgsk and t he tel ecom net worKk. |t peIOUsIwYem2siat a
corresponding to the service request fromthe tel ecomnetwork. It
al so provides the received data on the distribution network to one

of the transaction processing units. The bandw dth on the 20
di stribution network is shaged . processi ng

units. Morre specifically, t#eS3 =~ connected to the tel ecom
network with one or nofhke present 19@@#%#°Rﬂﬁ§1@eﬁscteént¢faed by bearer

channel circudpbcialized v114:€ﬁtl| Bbﬁ@éi‘oéh&ﬁdﬂs p1Ek€stm. ThE @p@\fﬁl channel .

ClCs 25 ecify a | circuit re bearer_chan dat a

is to be traﬁ’?ﬁg?{:eﬁy Sl Tork b8 c°‘;1,‘w71ﬁ9l[ Fi‘ﬁ EE?P‘?W] oY d SSI ng units
can process voice andoligitaisidiataaisfexmatiorepyest a Eherdrstrlbutlon

net wor k provbggﬁngpnnunlcatlon W th the transactlon 30 - processi ng
units via dlstrlbutlon net § el enent ese elements are byte
positions of a signal T SEE °FWaﬂ§ﬂ??T%ﬁf(ﬁuiervﬁgedFE???%ﬁtlon net wor k.
Ther ef or e, receivedtfmmra)wleonmenetwgrlconmml béartéoumpl| beckudesone or nore
biarer ChannﬁlBlﬁ?aif@&ch“ﬁfaE%ﬁbQEoﬂeﬁf&ﬁ%?s1ng units. It ? 80 lattf

-4- i "eEn e platform
has 12 1n°?B§8§r%é¢ﬁﬁﬁ§§@#l°?h§evg§@ﬁrcg' %ﬁéFrgﬁ E¥ s how t he

transacti on petweskiiy ¢nunkeda¢oe$§etp&uxhkmty'bﬁtm@ansactlon net work
circuits. It l-aebudesyausiaf us device for

The platform also includes a cross-connecting

controller. The cross-connecting controller is coupled
15 to the distribution network and the telecom network.
It receives data corresponding to the service request
from the telecom network. It also provides the
received data on the distribution network to one of the
transaction processing units. The bandwidth on the
20 distribution network is shared by the transaction
. processing units. More specifically, the platform is
connected to the telecom network with one or more
bearer channels identified by bearer channel circuit
identification codes (CICs). The bearer channel CICs
25 'specify a physical circuit where a bearer channel data
is to be transported. N
' The transaction processing units can process
or transmit a service request. The distribution
network provides communication with the tramnsaction
30 processing units via distribution network elements.
These elements are byte positions of a signal
transmitted over the distribution network. Therefore,
the cross-connecting controller couples the one or more
bearer channels to the distribution network.

-4-
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5 - maintaining a status of both.-the bearer channels and t he
di stribution network el enents. For ‘an i nbound service
request, the resource manager retrieves the identity of the bearer
channel - WO%MEBE  the CIT) froma signaling nessage reRETVEW/0ISm 10
the telecomnetwork. It translates the bearer channel into

di stribution network el enents using the status device. It then
determ nes which of the transaction processing units will process

t he i nbound service In a ﬁz%t@@-&bdoéﬁbo&ﬂ@eﬂ StﬂHeb@tth@oEﬁt WaEKa
el enents. 15 t he resource

n o ound service r
manager responds 18 & man%ﬁ?FFfrgﬁio égg?r??mpanger con %?Piﬁshewl
processi ng un|F§an$¢F¢¥Qﬂnnﬁ9§eS§HBg units aC¢e§§nnh@edu§magbutasn|gns a
bear er channel né@fork circuitld.anI® $8-0AqLE éfﬁaﬁﬁﬁsb%%cée%kce request.

-zli-\r/lgl Izg | e bearr§$o %agﬁh:er} \aﬂgftg iliggsﬁ? #’ﬂ@ﬁn&%g‘g%r&% annels anflhe tel ecom

network to a chtheediptriyutionceetwork elemekimw edgnment is received that
the called party is For anpqaggghgdséggfggtggaﬁégtecggbngggg % t he
I'S

resource 25 r transl ates _the, bearer annel to a ri bution
net wor k C|rCU|?a%ﬁﬁFfré§ W?stﬁgetﬁgﬁgﬁtFYdﬁﬁ the beareg, ghasBehg unit to
process the oufboand S I fegmest signaling mesnsaget egedivelr Ebethi on

net woyg. the telecom netWork. pr?EeEféﬁgfggﬁgﬁtﬁﬁn eaEP? Bhahho{m has a

30 gate teway 1S a ranmabl e protoco
converter used* %B giﬁﬁ W£H° P&ﬁﬂ?g *%Wﬁﬁ?%nﬂ?lﬁgrthe statust he
platform The geremay ﬁﬁneﬂnﬂsdstgnmhneg wiebstages the transakbt®8ht he tel ecom

net wor k, and aﬁf&béééﬂﬁﬁndﬁiﬁg @33hi Blocess the iBIUAICSLQiLDe tegecon1
network. The gat 3% ovég]the distribution network elements. e
15 For an outbound service request, the resource
manager responds to a request.from one of the
transaction processing units. In response, the
resource manager assigné a bearer channel for
transmission of the outbound service request. The
20 resource manager transmits the identity of the
available bearer channel via a signaling message over
the telecom network to a called party. Once
acknowledgment is received that the called party is
connected (from the telecom network), the resource
25 manager translates the bearer channel to a distribution
network circuit and instructs the transaction
processing unit to process the outbound service request
using this distribution network.
In a preferred embodiment, the platform has a
30 gateway. The gateway is a programmable protocol
converter used to provide all signaling functions for
the platform. The gateway receives signaling messages
from the telecom network, and also transmits signaling
messages to the telecom network. The gateway is the

-5-
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I nterface between the vutual bearer channel pl atform .« and-the

t el ecom net wor K. > For a signaling nessage received from
t he tel ecom network, the gateway converts it to an internal 5
nmessage, i nwamogs3asgedr nal protocol used by the platform PCT/US99/00325
exanpl e, the received signaling nessage can be a common channel
signaling (CCS) nessage, which is converted by the gateway to a
TCP/ I P message. Sinilarly, for a nessage in the internal protoco
10 recei yed fro the for I r

manager), thé éﬁf@ﬁ/ﬁ? % sth vmrgggglc%%% & éﬁa%@ﬁal Big%g%%ge f or
transni ssi on andetha CEI?¢QMVRﬂuw0rﬁere a pl atform TCP/ | P nessage

is converted to a CCS ﬂ&ﬁ&ﬁ&ﬁgnali%g message received from EEATURES AND
ADVANTAGES

resent n n _prqQyi nber of'
i nport ant  f e HE4PECBNRSEERA a‘d& a%ﬁgaYrﬁ?\% ftst U 2 qg?‘?‘%&%ﬁm ng units
shar & bandwi seisseget hén dast intrnrnadn protocol uﬁﬂﬁ\kﬁﬂ$hewﬁﬂéﬁf9§ms as a
shared bus b%‘ﬁegﬂaﬁﬁfezothe recélmsaﬁghgmxnj QsRfRigR] cahi be. a Because the

connecti on s nof dedi cate re is no need to vvaste bearer’
channel s on t%’é"“f’Puﬁb?ﬁ% os’f%}aﬁdw"g égé THECer Vi g‘e request .

Accordi ngl y, domwertednby ovhaldahewayh&o28g TCP/IPtmﬁﬁﬂﬂQﬂ:h avai | abl e bet ween

the bearer CQQHHQEr@9t“96¥ a message iﬁdtﬁéelﬂiéﬁﬁﬁﬂﬂﬁﬁa%o@bQCeSS|ng units to
imally t etransactlon

b
preog&tm ng ur"ﬁec"?lé(fag ﬁB?mn%%%q%chﬁgg{%?#g%%{ LesOuree  hunber of

channel s avaindaxaiger) ¢ tkecgaeway somyerheait 360 a Slgﬁﬂ¥3n9ransact|on
processi ng unidssa6an £he EPQEhﬂfb51on over Qp@¢§“ﬁéﬁwd¥kpceﬁ%r§¢r¥|Ce

requests. separati on_of Si | i ng_network and

"the bearer cRIATOIM E‘CB{Iﬁrfg%qSﬁQﬁ)dﬁ &ﬂﬁgeicﬁed HE 4 C%Q"a %F Fhg the

proce;sing power of the platform - 6-
‘15 V.

The present invention provides a number of
important feature and advantages. The transaction
processing units share bandwidth on the distribution
network, which acts as a shared bus between the

- 20 : transaction processing units. Because the connection
is not dedicated, there is no need to waste bearer
channels on the trunks used for processing the service
request. B

‘Accordingly, the invention allows the

25 bandwidth available between the bearer channel network

and the transaction processing units to be optimally
utilized. For the same reasons, the transaction
processing units are not necessarily constrained by the
number of channels available to receive or send data.

30 The transaction processing units can be made to
optimally process service requests.

The separation of the signaling network and
the bearer channels is of great importance in
optimizing the processing power of the platform.

-6-
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Because the .platform.is an.intelligent device, the : pl at f orm

. resources, especially the bearer channels, are ' used nore
extensively than in an ordinary voice response platform The

. present i nvenWo#35Hependently 5 handl es the assi gnmeRETA{P/00125

- mai nt enance of the bearer channel s using the resource manager and

. the gateway to provision time slots in the unique distribution

~ net wor k. 10 BRI EF DESCRI PTI ON OF THE FI GURES

~ The present |Pﬂéﬁﬁm§élﬂhé'pﬂ&tﬂﬁiﬁcﬁbbgﬂ Whédligent deﬂf%%ereﬂggltoktge
~acconpanyi ng fi ock di agram
illustrating & Ea £oem TIPS ﬁs'cgﬁﬁgﬁf?%ﬁyb%??wﬁﬁ?ﬁ?ﬁ(ﬁh@ n|65?|ons
network 15 use@mpre \enttansivedydibap| fn fam ngprdinary voice FIG 2

is a block d|aﬁé§56ﬂéétﬁiéé¥df%9 t e present iﬁﬁéﬂ¥¥BHJQhﬁ%bbﬂﬂéne work
used t enploy IG. 31is

n
a flow chart §4$ t?ﬁﬁ;%ﬁﬁ&QHﬁﬁnﬁoang mal?ﬁﬁqaq?ftﬂ@aﬁ§ﬁlPPéHeFro
caller to a brch@mm@ﬁsvwsxng the resout@€;manager and the gatewki{GBo 4A 4B

and 4C are di ?ﬁf@&@siéﬁ Usirfeatd 10t 5 in the uﬁlaiéflglag&l%wi% nf OrmMat and a

nodi fi ed SONE formak enpl oyed in accordance w th enbodi nents of
the present 258€YWOIK; nyention; FIG 5 is a block
dlagran1lllustrat|ng t he virtual bearer channel platformof the
invengbon LLLustrating how the
call is connected fron1a transaction

processing unit on the VTWQ[BﬂesﬁéﬁréPvent1°n will be described with
reference to the accompanying figures, wherein:

FIG. 1 is a block diagram illustrating a
typical connection between a telecommunications network
15 and a voice or audio platform;
FIG. 2 is a block diagram illustrating the
telecommunications network used to employ the present .

invention;
FIG. 3 is a flow chart illustrating how the
20 call is transmitted from a caller to a bridging switch
130;

FIGs. 4A, 4B and 4C are diagrams illustrating
a standard SONET format and a modified SONET format
employed in accordance with embodiments of the present
25 invention; _
FIG. 5 is a block diagram illustrating the
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
30 transaction processing unit on the virtual bearer
channel platform.
FIGs. 7A and 7B are flow charts 111ustrat1ng
how the call is connected from a transaction processing
unit to a called party.

-7-
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channel platform - FIGs. 7A and 7B are f1low charts

Il lustrating how the call is connected froma transaction
processi ng unit to a called party.

-7- WO 99/35803 - SUBSTI TUTE SHEET ( RULE 2&j1/Us99/00125

FIG 8 is a flowchart illustrating how the caller is connected to
the called party, and the virtual bearer channel platformis

rel eased fromthe connecti on. FIG 9 is a block

5
diagramillustrating a .. e i | .t ha n ONET
Cross-connecti ng PIGCo%tlrs‘ol gigq'a%gg%ﬁ/\g&%&%égléﬁgsgfgbgP?on net wor ks
j oi ned toget lmallier tieconrecdd rindhe called party, and thg the figures,

li ke referengg fyaiebsatfr chan@IN@nakEyrnnds Codledsdanitrenl théunctional |y
simlar, and/or structurally simlar elenments. The figure in
whi ch an el eSS 8P appears is indicated by the | ef t most

digi tXs) in the refereREe.nnbera blocksdiagran HHERsHrELiPESER PTI ON OF THE
PRESCRI BED ENRJJAYREA® with more than one SONET cross-conhecting

controllers and two or more distribution networks
joined together in the form of rings.
In the figures, like reference numbers
10 generally indicate identical, functionally similar,
and/or structurally similar elements. The figure in
which an element first appears is indicated by the
leftmost digit(s) in the reference number.

15
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bandwi dt h pipe . .D.  SONET Bus_._._. e e+ + +16 30- . . . . .H. .Si.gnal RRg
netmork . . . . . E.. The virtual bearerlégannel plaﬂﬂdrmwzé E;esgnt t f
I nvent S . . % . sadvant ages o
the de |cated channel 1- Distribution nefwork and SONE?Y? B. An
i ntroduction .18 interfaces . . . e e =80 . .. 29
C. Transni ssion of thezcaléOﬁE%1d¥%sgrbgﬂhagt1ng controller . .switch 39
. 19 3 GjtewavgengT- Bus -z .t ot o+ s - s o - - 30
. . . . . . . .4.. Resi@ce Manager . .E . The wvirtual. bearer 32
channgp platform. . . . .5, aﬁigmainlng resource ]statﬂssn' bution netygrk
and SONET b I nterfa g
o 29 - Incoming ca}ls goNET cr gss- comnecting: 33
controller . . . . . 30 c. Outgoing calls . . . . . . . . . . . . 34
' d. Unavailability or failure of
TESBOUXCES + - + o s o s o « » o o« o« » + 35
15 F. Establishing an incoming bearer channel with a
transaction processing unit . . . . . . . . . . . . 36
G. Establishing an outgoing bearer channel with
the called Party . . . &+ ¢ ¢ ¢ ¢ & 4 o o 2o o o« « . 40
H. Releasing the virtual bearer channel platform . 43
20 I. Unavailability or failure of resources . . . . 45
1. Transaction processing units
unavailable . . . . ¢« « ¢ 4« + ¢ 4 « « o« . . 45
2. Transaction processing unit failure . . . . 46
J. A supplemental embodiment . . . . . . . . . . . 47
25
IV. Conclusion . . . . & ¢ & 4 ¢ 4 4 v v v « o o o« o+ . 48
30

SUBSTITUTE SHEET (RULE 26)



3. Gat eway : T P T 30

4. Resource Nhnager .o C e e . . ... .. 3210 a.
Nhlnta|n|ng resource status R 1 b
I ncom ng cakycboozsgos - - - - - - . . . . 33 PCT/US99/00825
Qutgoing calls . . . .. . . . 34 d.
Unavail ability or fallure of resources .

35 15 F. Establlshlng an

|ncon1ng bea£er chqynel transacti on processing unit

G Establishing an outgoi ng bearer
channel Mﬁth the called party

40 H. HRASEAG Lt dndl aeaeeibé@amedeﬂ{satform 43
20 Unav abI|ItXm aq r% [ esour ces.
1. Transact|85 T AR %ﬁb nt. the example eRYAZANMGHty
5

an.originating caller attempts t°2makﬁaﬁSQQllQﬂt[ﬂaiiGSSIhg.uhlt

failure . for effuple, by dialingJl-80dd-THRREEFENt @he cedpdi ynt Co
... . 4725 V.. Concl usion . 48

30 routed over a telecommunications network 50 a voice or

wi th
e %nvgronment

audio platform, specifically a virtual bearer channel
o platform which can process digitized voice data. The
10 : platform has transaction processing units, which are
for example voice response units.

At the platform, a transaction processing
unit is assigned to the incoming cal. The transaction
processing unit, determining the call to be a 1-800-

15 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.,
as spoken by the caller himself) and the phone number
the caller desires to call (e.g., by entering digits

20 into the telephone keypad).

The transaction processing unit will then
make an outgoing call from the platform to the called
party. Once this outgoing call is established, the
transaction processing unit will play scripted messages

25 for the called party to effect call acceptance. For
example, the transaction processing unit can identify
the caller by playing back the pre-recorded voice of
the caller identifying himself. In addition, the
transaction processing unit can ask the called party to

30 enter a digit on the telephone keypad to indicate
whether or not he accepts the call.

If the called party accepts the call, a
bridging switch, which processes the incoming and
outgoing legs of the call to the platform, will bridge

-10-

SUBSTITUTE SHEET (RULE 26)



| . An Exanpl.e Environnment . . The present invention is
described in terns of an exanple environnent. In the exanple
~envi ronnent, an originating caller attenpts to make a col|ect cal
for exanple, HV°8W§$¢%9 1- 800- COLLECT. The call is PGP W a
t el econmuni cations network to a voice or audi o platform
specifically a virtual bearer channel pl at f orm whi ch can process
digitized voice data. The 10 pl atf orm has transaction processing
units, which akhe call bet®oén eptid1ad 1¢@i aadr eﬁaoasmémlﬁa&ty In

At the pl at f or ﬁnﬁﬁ‘%tégﬁé)fso%%%%'tﬂgr the br1 ?lnquzﬁa lhgned to the

I ncom ng cal . céssing I ng the cal
to be a 1-800- rggeases tEELEEiﬁ'QQﬂﬂeCUWPPB HP§9 §b¢|mﬁﬁﬁfQﬂmssa§@s for the

ca:cler and recetﬁerlnfvgfaath I@Helrrlﬁ.eﬂg\m@ Ew?:bhheegeéé@é -the 1ncom1n§UCB o
i nforngtion can_i.ncl ude.the. ca S n by the
cal | e:ﬂghl nsel ffngnau?ﬁglﬁﬂo}ﬁgﬁfﬁ)ﬁe e’ dlr?ﬁ'ée%a‘f? earnddgssfl F‘gglﬁﬁ cal |
(e.g., by enteplagfarmgits 20 into the tel ephone keypad).

. The transaction DFOCGSS'@HeundédeﬂﬂtleeEn such terﬁﬁ”%%iﬁ}dvﬂdﬂﬁ ng C?:|
fromthe platf rmto the.called Y. oi ng ca S
establ i shed, th&F convenle??3ﬁ§§9floﬁtpﬁﬁcﬁgg 5t?ﬁé%éwﬁ“q ﬁ&%y scri pt ed

- messages 25 invehbmonhbechimmh%m yhiie ekéample catbodiomept.anFexr For

exanplje, the téﬁaﬁﬁib'0Eh@rﬁﬁﬁﬁﬁhﬂﬁn%@hklﬁﬁnchgeﬂé'&de to s P ng cal | er
by pl ayi ng back %gg pLe-rec rde cal e entifying
n,

hinsel f. In ad8f YPfig © Sl qﬁ@&ﬁga&PFBntB?dE¥§E§9ﬁT Pthegan ask the
called party tthag 1-800-COLEECT Wipg tadds) hehae! eepdnoinee pxyeedstiag ndi cat e

whet her or noty, etﬁECEPEﬁs&@E&éﬁa#rocessingcunlaﬁIC In £dde,!gegyl I ed party

accepts the cal processes t e incom ng
and EFSQFHS Fgﬁsf?&1?Wﬁﬁau9 chthﬁnpléffWﬁ¥ﬁ kfigamenr i dge
-10- 15 apparent to persons skilled in the relevant art(s) how

to implement the present invention in alternative

embodiments.

The present invention can best be understood
by describing first the features of a dedicated channel
20 connection, followed by the features of the present
invention which overcomes significant disadvantages of .
the dedicated channel.

II. A Dedicated Channel Connection
25 : FIG. 1 is a block diagram illustrating a
typical connection between a telecommunications network
and a voice or audio platform. FIG. 1 includes
telecommunications network 100 and voice or audio
platform 150.
30
A. Telecommunication network
Telecommunications network 100 comprises a
telephone terminal 110, a LEC switch 115, a switch 120,
and a bridging switch 130. A voice or audio platform

-11-
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the call between the caller and the called party.- In . « bridging the

callers together, the bridging switch rel eases the call
connections with the platform In ot her words, the bridging switch
rel eases thgddiagsng S5 and outgoing | egs of the calpcraispseni2asd t o and
fromthe pl atform The description in such
ternms is provided for convenience only. It is not intended that

t he invention be limted to this exanple enbodi nent. For 10

exanpl e, the present i nventjon can be us to pRart ot her types
of calls coni3fy SOMPEiERE TRt (RFANSESOREN (fgo, 170 05:9 £ 800- COLLECT type

calls) that yremsactipnopessessing units 1b%-16k tasneddt iasn processing

units. 1n fagly, Afkbn rocessn{ge%!h'ﬁg Ttﬂﬁtfﬂ'é %Md%& ‘i')%%chbﬁt ion, it will
becone 15 aren rsons skilled ip the relevant ar %és) how
to inpl errenthl??ée;ﬁese%chn"v’g?ﬂ?a&?%% HFPE??\%%’?‘Q/é“mt receivefhoti nment s.

The %resent chnamglisopveantiwesTl derunkeer st ood by describing first
the features of a ded*rﬁatﬁiil&meéwﬁgh 130 lg%&ﬁ@dt@a tbokhgwed by the

features of the present i nventi on whi vercones significant:
di sadvant age®igte or audio platipm éétoealehﬁnhéqh bandwidt PiPE A Dedi cat ed
Channel Connemg.J OrTh2bhigh bandwidth pipel G40 lcomprzi d8so olumgiragsam

illustrati ngu?dzvidu 1 trﬁﬁﬂécal connecti on between a tel ecommuni cati ons
net wor k 3 voice or audio platform FIG 1 includes
t el omuni cat i ons nefrﬁéﬁﬁc’www B&tUPrléqu‘?% can includg) &tform 150. 30

conventional network employing signaling, specifically
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

15 corporations). On the other hand, the
telecommunications network can also be a public network
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

20 explained below.

B. Telephone terminal
Telephone terminal 110 can be a conventional
telephone set, comprising a transmitter and receiver,
25 invoking communications using DTMF signals, oxr any
other instrument or machine capable of functioning in a
similar manner. The telephone terminal 110 can also be
more sophisticated devices, such as a key telephone
system and a private branch exchange.
30
C. LEC switch
Local exchange carrier (LEC) switch 115 is a
switch that tandems telephone terminal 110 to an
interexchange carrier (IXC). An IXC is more commonly

-12-
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A. Tel ecomuni cati on .networ.k . Tel econmuni cati ons net wor k

100 conprises a t el ephone termnal 110, a LEC switch 115, a switch
120, and a bridging switch 130. A voice or audio platfor

-11- WO sorssan3 150 conprises cal | processors 160, PEFSOY¥25,,
transaction processing units 161-164 (as well as transacti on
processing units that are shown but not | abel ed). Each transaction
processing unit receives 48 5 channel s over two T1 trunks.

The bridging skinbeh 480aibowprdietisite ealrfter, such awifedr Axanpdieo pl atform

150 via a h'ghME%”@@iQ&Qhﬁﬁﬁ%éftle?s c°¥§0 The hlgh bandw dt h pi pe 140
conpri ses numero ual unks.

- Tel ecomuni cati on net wor Relepheng teFaingd 310 18 locat@ashiantd desialnet wor k
- enpl oyi ng si gnakicegs ap@ctfafspont area (LATA) CGHhieH W lprokalge@omuni cation

o
ks Sro. ot sepepnone da Tk B E0bn i 1 KRR Bohras 15

corporations). moos LEE evheehemnldS ttse route phone etaldemiotiaddyi,ons net wor k
can al so be a pullicwieh¥®rkhe LATA. %ﬁe@eﬁ?n%f‘aidﬁ‘ﬂ taroeat e and

Bhd the o " “Teryifes che 1 HPrRe, Bhecsa ofRct TR S |5 20
expl ai ned bel owwitch 115 for long distaBceTzbepimme tly rhihia case,
10 LEC switch 115 is known as a central office (CO)
switch.
D. Switch
Switch 120 is an IXC switch. Switch 120
15 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
Switch 250 (DMS-250 swiﬁch) available from Nortel
{Northern Telecom) Corporation.
20
E. Bridging switch
Bridging switch 130, which is another IXC
switch, provides a connection between the switch 120
and the voice or audio platform 150. Bridging switches
25 are employed for interfacing to any voice or audio
platform. They allow service requests (including
collect calls), requiring processing by the transaction
processing units located on these platforms, to be
performed in an efficient manner. For the example of a
30 collect call, this efficiency results from the ability
of bridging switch 130 to release channels to the voice
or audio platform 150 after the collect call is
established. This will be explained further below.

-13-
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Tel ephone term nal 110 can be a conventi onal - . telephone set,
conprising a transmtter and receiver, 25 I nvoki ng communi cati ons
usi ng DTMF signhals, or any ot her instrunent or machi ne capabl e of
functi oni ng wdosssos simlar manner. The tel ephone terarvusasoadds0 can
al so be nore sophi sticated devices, such as a key tel ephone
system and a private branch exchange. 30 C. LEC switch
Local exchange carrier (LEC) switch 115 is a switch that tandens
itgl ﬁg?g”goﬁrﬁgm ga' 110 1 9a¥¢ion, bridg'ir}fgerss%%?:ﬁ”%oC&{Lrg[peérfgréc)' An 1 XC
known as a |otigexispomtantafnhetionsclsush Bgr peR¥Adieg billing MO

Tel econmuni caéi P SedOr Billing services are empEbPBAOHE déXdinide 110 is
| ocated in ahloca d.trans which is

I , ccess port are TA)., '
provided 5 ROV mych fo P&lépEBHeas%‘?a%@é’?aofagatEé fﬁ%@ﬁg&luses one or
mor e5LEC swi fehesxdnible,o nreguiizephsprciadl [bdlldogl sgrvices, whidh e., within

the LATA. Hoygy&fandida kRNGxB5SLANGS: que ways SBiNECOFidde 12C routes the
call to a spec]| | on e routing. In

this case, 15“31"3“'{‘3'5%36% &2f fsfé\n%tg% aiﬁ)g%]-%rgg ﬁvgéﬂ‘l?gt?n%fq“] ce (CO

sw t ch. Nortel CorporationD. Switch Switch 120 is an
| XC switch. Switch 120 15 tandens (or switches) calls fromLEC switch
115 to

lb F. Voice or audio platform

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

15 labeled. In a dedicated channel connection, the number
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 T1 trunks, with 24 inbound channels coming

20 into each transaction processing unit 161-164 and 24
outbound channels going out 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

25 make calls going out from each transaction processing
unit. '

1. Call processors
. Call processors 160, 170 and 180 represent
30 the systems that set up the connection in the switching
system in a well known way. For example, as recognized
by those of ordinary skill, call processor 160 performs
call set up for the calls arriving at the transaction
processing units 161-164.

-14-
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another I XC.switch: called a bridging switch 130. Switch 120 can
be, for exanple, a Digital Miltiplexing Switch 250 (DVs-250
switch) available from Nortel (Northern Tel ecom) Corporation. 20
E. Bridging sWQ 2435803 Bri dgi ng switch 130, wRFEMSPU0LTot her
| XC switch, provides a connection between the switch 120

and the voice or audio platform 150. Bridging switches 25 are

. enpl oyed for interfacing to any voice or audio pl atform They

al |l ow service requests (incladi M¢ansaction pebdesdimphins)ks requiring

processi ng by the transaﬁgéﬁn§f the tranQéQ@%%?gﬁ%x?n'tﬁﬁlOca edlgﬂethese

platforns, to be an e exanpl e
of a 30 tot| beta C%ysteq mafaéflﬁ ef cpegceasing e on mhreabybesy

of bridgi ng swbfCledvdcé ordfletrss channets &@11&1%@!&@_ example ofl audio

platfogm 150 afteger the collect call i est al bl i shed. .Thi Il be
epraI%ed furtﬁeE serv1ce requesg Other examp es lnCQude,lé %ﬂ

I n addition, bﬁrﬁgm%g %¥W1@m3180 cardpereardncalls, opsrgeri nportant

functi ons, SUCQsQﬁs@éﬂ&é d¢msolanldl m.glephone cﬁ@fé’é &%d Bahhikng ﬁéf:é“ ces are
enpl oyed to de call. A

| eph
1800 cai 1 5 ERRH 98e wxanancsioh EPPRRSLRE it el ey CRBRBLEGRE whi ch
are handl ed bypr«®8$mmm1'cﬂ,|esm$ypm @ sexrvide 11‘.&ﬁxuests Thbsedgl ng

swi tclgl30 cangpgngadbbord Pronedidiall Bnit®Mr simiiaMNFuheliGRT RALAHEON.
located at different call processors.

An application may be associated with each of
the types of service requests. The application is
implemented as a combination of hardware, software,

15 firmware, or the like. The application, when executed,
performs tasks required of the transaction processing
unit. Such tasks include playing scripted messages for
callers and receiving data from callers. The scripted
messages are transmitted over the T1 trunks to the

20 callers. The data received from callers includes
messages spoken by a caller and DTMF signals input by a
caller from the teléphone keypad. The applications can

. use the recorded data to make decisions regarding the
call and to route the call, for example to a called

25 party.

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

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

-15-
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10 F. Voice or audio platform . e \Voi ce or
audi o platform 150 conpri ses call processors 160, 170, 180. The
cal |l processors have transaction processing units 161-164, as well
as voesewos | on processing units that are shown butPCmars9@12s

| abel ed. In a dedicated channel connection, the nunber of trunks
comng into and going out of each transaction processing unit are
fixed in4gunﬁer. ror exanpl e, each transacti on processing unit can
receive channel s eret LUnks, W ' nd channel s
com ng 20 into éﬁcﬁx??%ﬁéd% i%ﬁ%‘§%8%8§§§§ %ﬁé%gég§é-%g§%énd 24

out bound chaaitigl $qdiragsagtiencprecrasingaysitei bhl-164, is whagcessing unit
161-164. Thejd nawd aghanpgbtear €onta®sl frame in €i¢ receiving calls coning

LIS 200, LRk cartons, RGN M DR SR o1

' "eac ransaction Processing

uni t§ frame is available fyom GgiYerpyrdcesSerrany, 17811 Cal |
processors b erkAiwPdrkdty! epaEEaNt 1075252, the systens that set up the
connection in the swtching systemin a well known way. For
exanpl e, as recogni zed _ by those of ordinary skill, call processor
160 perforns Goal Higbt bamdvigith Ipdpgal | s arriving at the transaction
processing units 161- k64igh bandwidth pipe is a trunk group -14-

10 comprising a number of individual trunks. Each trunk

is a communication line between two network elements.
In FIG. 1, high bandwidth pipe 140 is shown to connect
bridging switch 130 to voice or audio platform 150.
The high bandwidth pipe is distributed into a series of
15 T1 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 freguency
. bandwidth for 48 channels, with each channel carrying
20 data corresponding to a single voice channel. In the
‘example embodiment, there is one Tl 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 functions include monitoring the status of the
signaling links in use, indicating the arrival of an
incoming call, transmitting routing and destination

-16-
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2. Transacti-en brocessi ng units Each of the transaction

processing units 161- 164 is a system capabl e of processing one or

nore types of .service requests. Collect calls are one exanple of 5
~a type of ser W@&743%8¥uest. Cther exanples include, but PCTUSRYW13%0t
"limted to, credit card calls, operator assi stance calls and

t el ephone charge card calls. Mire t han one transacti on processing

unit "may be capabl e of processi ng the sanme type of service

requests. Thes%ﬂg@xals, anli’ 8EBEFT 4 %h pirn&fd:‘ist%.'n'ﬁgfﬁﬁb£§oﬂé si@l{prgdgunction
may be Qcat ed _.at déffe{ent %Ha”(ﬁdp (iessg An
appl i cati on mayHeSaPEGEPEPEY RFLPF 24 tual call dataiiges of service
requests. The d&n@nspdtited From the teleécpmmmmichédons metwotd et @n of :

hardware, soft V@feevol@e channéi:f: ”ﬂ@f@ss &h 5.[ I?Lf’igh' K&nawidth d Cafd on. when
execut erforns task O]Fﬂl he transact proocessi ng

unit. Such task® N?(?I L‘f&écﬁl Vi ’s‘?: HPHedslges for cal l ers and
receiving data from cal | 8ignalimg Stetwdrkk are well RBROwaPeStipd e ilagn@smitted

over the T1 tr %%él‘écbﬂﬁuﬁ?cainé%n%wé\}% 1§PT%89%%‘?/F£3C‘?‘51 d from callers

I ncl udes nessages S Si gna < |nput by a
cal l er from t hé%dcepid §°E@$padF°rl'H’e iiles ppAerepanding of anjse the

recorded data texem:liarg}eccsm@andsﬁg,arsbeng.ﬂﬂa:ally a sign&Pidg afghtdewm route
the c for
aﬂd e)(a(l'§§7§ ts@gﬁa %etge@vﬁ?rk thep%ag)ﬂer 1s refer%&&“ ® r esponse

Transacti on processi ng VoI ce of
units. As recogrﬁlﬁ@&lﬂygt fygkem #7" (Trad’flsoﬁﬂisﬁaﬂ' sk$BY 0x07%vi ce or audio

response unit 054991-5, pneurd»ea{symhwmk\:owelo@z@pn&&ﬁéw idTMF si gnal
30 O SndyateaRtaongaL? NP WRDRRLTBY PUeSELINET | ¢ om

from conput er - base I 00Kk- mat i on
callers, and informati onTb‘a\i‘i}Pe'é‘chFﬁ tqg;twork is not nelepWmgin HIG.

-15- 15 1, it is described with respect to the present
invention below. However, it is important to note that
the CCS network described below is used in a way that
is unique to the present invention.

20 ITI. The present invention
A. Disadvantages of the dedicated
channel connection
There are a number of disadvantages with the
dedicated channel connection. Because the Tls are
25 dedicated to the transaction processing units 161-164,
the transaction processing units 161-164 cannot share
bandwidth. This is extremely wasteful of circuit
resources. Most service requests to the voice or audio
platform 150 do not require outbound Tls. Yet, the
30 telecom service provider may have no other option than
to dedicate an equal number of inbound and outbound Ti1s
to each transaction processing unit 161-164. This is
done to ensure that if an inbound call to the voice or

-17-
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An exanpl e of a transaction processing unit, - - akin te transaction

processing units 161-164, is what Is known as a master contro

frame in the t el econmuni cati ons industry. An exanple master control
5 fragry doissddyai | abl e from Intervoi ce Conpany, 17811 pcT/us9%/00128at er vi ew
Par kway, Dallas, TX 75252. G Hi gh bandw dth pi pe

A high bandwi dth pipe is a trunk group 10 conprising a nunber of

i ndi vidual trunks. Each trunk is a conmmuni cation |ine between two
net wor k el enents. In FIG, 1, high bandwi dth pipe 140 is shown to
connect audio RLatEORE 40P t EPEUFSS 42 BREECOTRI atRE o tgaea& f&r m 150.

The hi gh bangiidtde pivadlebldistributed into a series of 15 T1 trunks,

unit 161- 164. each pair S (connecting to
a {FRERHSS0 R Ep tBe¥R FR) %laﬂ*fhEaﬁléﬁf??“ eflrgh Ifr &BBency
bandsgi dt h f oo (H’raralmfalw, pmatﬂoﬁmcrlsmhaesetrces ryave tHe dat a

correspondi n 0| qnﬂp exanpl e
enbodi nment , ec?oees%l%‘;I ﬁ 8:%19. rel;ﬁﬁ:@& bandmdthn ){:%al ls to a
transaction mmmga&mt t{!PnetransaCtmn Pﬁgc%ml%ltsaﬂélone T1

ded| cated fofgpWHEOInNyE @@Ith.ﬁally utilizledQm a transacti on processing unit

(i.e., another 24 25 ecqg q@r se cof ordinary
ski | | hovvevé?‘ Pﬁl ssgr ea d(fv?nlél%segagg ?ﬁé e i 91 %f

sungfucant $tynaling .ny Fafoghunately, such 1ntelllgen¢4dqyxgﬁﬂ pﬁg network 30
A signaling Peid®rds 483 @&ath@rﬁIfSUﬂadNﬁbk conventionaldy be used to

orovi de, oal | o 5Ll b8 VA cirepite lbEESHIEGATe | ol ude

wth a pair of Tl trugy ﬁQHﬂ@&EéJ‘%ﬂaﬁn‘éi‘céom ction gwwsgbgn pr ocessi ng

S Tn use, "indicating
the arrival @¢digapted connections between the v01ce circuits and

the transaction processing units 161-164.
15
B. .An introduction
FIG. 2 is a block diagram illustrating the
telecommunications network used to employ the present
invention. The telecommunications network comprises
20 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
25 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
30 (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 Naticnal
Standards Institute) ISUP signaling message; (2) any
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. inconming call, transmtting routing and destination

. -16- signals, and other such inportant functions. Cal
set - up is perfornmed before the actual call data is

“transmitted fr¥@e®/Mi803 el econmuni cations network 100 on PCT/YRY0Q)2Y ce
channel s across the high bandw dth pipe 140 5 to the voice or audio
pl at f or m 150. Si gnaling networks are well know in the
field of- tel ecommuni cations, even with respect to voice or

~audio platfor My an%eQﬁaeaL{?Ql %@c’%ﬁuﬁxﬂ%@gt%nénu?asoﬁ sugxenpl ary CCS

net wor k, speci |caI a si 5| gnal i ng

network, the ré&@@ﬁlﬂ§9rgﬁéﬁﬁﬁﬁ't%ﬁ (3) any Egpan§¥9¥ﬁﬂ¥3&nﬂﬁﬁﬁ$ge (Travis

$ﬁ55ﬁ||, | SBN @h@¢- is countryOsgéilfiz (Vh@.awahlyl variNewiofy lof N¥uP0020),
ichis 225 p e tir c

Though t he CCStrlllgtt gg%t g%‘%?{vﬁ q"° I@Ioé\h%fgsl St¥ Ipé/i]{ ejﬁ g‘%s%rl bed

with réspect t@aﬂﬁe°§ré§éﬁﬂdant Packeﬁ SYERChER bbﬁbmFEQEMEWer it is

i mportant to nejaRkeltized signalindleinZCTmattivar bvdesené hesk helwwriks used in

- a way that s unique to the present invention. 20 L.

. The present |n&@ﬁt|o A. Di sadvant ages of the dedicated
channel connection FIG. 2 also incindes ar ¥intwahtheardgr ¢ihaamednt ages

~with the 1at¢@¢mesedaﬁba£mass¢dm&%ul aataBesauz@othmaUa%a%ree 25

dedica%fd to t% trans cessin unlt 161- t he
transattion pr 2@%5’ h E% -SPEAFY §H glrtual bearer
channel platform 250 (i. e., an external database) or

instead can be located within the wvirtual bearer
channel platform 250 (i.e., an internal database)T

15 C. Transmission of the call to the bridging
- switch
FIG. 3 is a flow chart illustrating how the
call is transmitted to the bridging switch 130. 1In
step 302, an originating caller using telephone
20 terminal 110 desires to place a collect call, in
particular a collect call that will be handled by the
virtual bearer channel platform 250. For example, the
originating caller dials on the key pad of the
telephone terminal 110 the number 1-800-COLLECT. A
25 - call then originates from telephone terminal 110.
In step 304, the call is transmitted by the
LEC to the LEC switch 115. 1In the present embodiment,
LEC switch 115 is a CO and the call is transmitted
therefrom to an IXC (not shown) in a well known manner.
30 In step 306, the receiving IXC routes the
call to an IXC switch. Specifically, the IXC routes
the call to switch 120 in a well known manner.
In step 308, switch 120 accesses the database
125. Database 125 translates the number 1-800-COLLECT
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bandwi dth. This is extrenmely wasteful of circuit : .resources. Mst

service requests to the voice or audio pl atform 150 do not require
out bound Tl1s. Yet, the 30 tel ecom servi ce provider nmay have no ot her
option than wopgossges tO dedicate an equal nunber of i nboung@iéhomsibdound
Tls to each transaction processing unit 161-164. This is

done to ensure that if an inbound call to the voice or

-17- audi o platform 150 requires an outgoing |leg, then
it wi ||l be avail abl e. The dedi cated channe

connection afF8oavkgtephone numbercaggpeiacast wikk ¢heceintualudi o platform
150. If the bBearer chdlim @ladBéim P4@t {thendesbOnacsonnamdiavg t he

Dr ocessi NG POUET 4 Pila N Ueclle LROHALEY NANINILH0) L0 me garaigoess a

call, then transactron processing unrt ) ) ' 76 optimal I'y
utilized. 125 also returns imperkeRt prfiam Aefareation tfnr fhevi sion of - 10
signgling. kaiortunately, such intelligent devices as voi ce or

audi o platform 150 do ,pot .conventionallV . eparat e signaling and
voice circuits where theré are v o SIgn%lld'élgi BsrugR eRidem allat weon the
voi ce circui t¥peddef CCS netwppkst reerathicsh byr shesei skl lked sinl61- 164. 15

Bi | An introdegéi &t. In one embodiment Flthe ZnkEn8ité 0fdks HaGioAR
| ustrati ng 5
1

bt s wiomp SHCRBTRALE . 1oREBE LB S o the
10 SS7 signaling network, specifically as it is utilized
in the present invention, will facilitate a better
understanding of the invention. For this discussion, -
the 887 sigﬁaling messages are described as having four
layers, although layer 4 (user layer) can be divided

15 ' into two layers. The first layer Message Transfer
Part - layer 1 (MTP-L1l) defines the physical,
electrical, and functional characteristics of the
signaling data link and the means to access it. The
second layer (MTP-L2) defines the functions and

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

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

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

20-
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20 t el ephone. term nal 110, LEC switch 115, switch 120,

dat abase 125, bridging switch 130, and a signaling - transfer point
(STP) pair 230. I n one enbodi nent, database 125 can be
MCl' s waQiggag8ticcess poi nt (DAP), al though dat abase 12BCEANIMNIZS5

- any dat abase recogni zed by those skilled in the art. Dat abase 125
can be | ocated external to switch 120 (i.e., an external database)
or instead can be | ocated within switch 120 (i.e., an internal
dat abase) . The foéggil¥ﬂyér2%gr'EhP@rérég 6?‘33§d¥¥ﬂmqu 220 30
(|.e.,|naner:gd|mnt where CCS netwqrk 2 5|gnaI|ng
network) used t'3Ss&PEEETRCE ?erbve‘f‘iﬁsenégllltal “netusik dﬁ’isén‘ps Usehsmi t t ed.

Exanpl es of CCRagitgtalSURY. onTIREISUP definesetherpr@@fcoinaheate (1) any ANSI

Eé\)ma;ln;an Nati Qidborts the s%ﬁiﬁjﬁfgd%uln'&%tlbhgt géqﬁ% Y I A% n‘essagleTU

(1 nterMati onal vPdre: BRFALAPRAYP IR GHEELSE S suphe ISUP isiuned ity rressage
and (3) any | StRPasnispozki sgchresstgmation as that caBlimygantys priblers (i -

any vari ations _qf ts N country to country). STP pa| r
230 is a 5 < plg?#ﬁk e <l{|emdérn£j1 J'n\@%eﬁt ﬁ:é.\%ﬂ‘t ches that receive :

packeti zed signaling i nf'S\"Praﬂ’bﬁ'rF d'\)’(% frilpd decof nEr@OFRUP are thepq.
FIG 2 al so i n&dixdad taidentitd cdisireicodeanaet), followdd ay ame 250 and an .

associ R ed dat meg%ggy@ypgah@ﬁ)anne,%‘oe ICIC 1%é8§§’8{] é)et I occait eql %xt ernal to

the vi rtual bear atform exXter nal
dat abase) or (bearer rhanag}l) c%ﬁﬂ-%qdo@é(t éhev\ﬁ:@hl rPJtQR,eﬂﬁlrIHJ@It ber er

originating switch. The MT defines a message from a
" set of messages used to support the setup, takedown,
and management of bearer channels.
15 There is a variety of ISUP messages. The
most common ISUP messages are the initial address

message (IAM), address complete message (ACM), answer
message (ANM), release message (REL), and release
complete (RLC). There are other messages not listed

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

In one embodimént, in addition to the
destination telephone number of the V1rtual bearer
channel platform 250, the switch 120 also uses the
database 125 to retrieve a circuit identification code

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

30 In step 310, switch 120 establishes a
connection to bridging switch 130. First; switch 120
generates an IAM and transmits it to bridging switch
130 over the signaling network 220, via STP pair 230.
The IAM includes the CIC, i.e., identifying a bearer

21-
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channel platform 250 (i.e., an internal database). .15 . . . C.

Transm ssion of the call to the bridging switch

FIG 3 is a flowchart illustrating how the call is transmtted to
the bridgi ngyg%bidghs 130. In step 302, an originat pag f@}obﬁg usi ng
t el ephone 20 termnal 110 desires to place a collect caF , In '
particular a collect call that will be handl ed by the vi rtual
bearer channel platform 250. For exanple, the originating caller
dials on the key pad of the t el ephone term nal 110 the nunber

1- 800- COLLEC¥hapngl that ig@vaifpbhecreiern ddef syitcheephdfhe t erminal 110.

In step 304, rhlteatdsb! inSldded Thet HeFt Dyadi¥h number oflEfet®ittiilEC switch
115. In the s-a CO and the

resent enbodi nent, LEC swi tch.11
call is trang%a?%édcganngl Plantorm 230 taon‘gr?ﬁxfe@ﬁ&f:egh’é 5199 a wel |
known nmanner inggrmation. Specificrhlyi cfhea(M thias ReCEC VS YXC routes the

call sto an | ¥gestthak. i diRdGifilesal(iye. | NRIdntE fAWGEEhe bearer the call to
switch 120 in.a we wn st§§%308, swi tch

kno Jranner,. \ : n
120 accesses“PRBRY iab%iréeorlglna%mg112%1.n'ba‘f°adr?as(gpf%5"’?{;aﬁ%l s the number
1- 800- COLLECPoint code of the originating switch (i.el9-switch 120)

SUBSTI TUTE ShisETa(&AErfdion point code (DPC) set to the point
code of the destination switch (i.e., bridging switch
10 130).
After call set up by the CCS network 220 is
completed, the call is routed to the bridging switch
130 over the available bearer channel.

15 D. SONET Bus

The.present invention uses two different
SONET (synchronous optical network) protocol formats in
a distribution network (SONET bus) on virtual bearer
channel platofrm 250. The distribution network

20 connects the transaction processing units on virtual
bearer channel platform 250.

In a first embddiment, a standard SONET
protocol is used. Standard SONET is a protocol for
high speed signals transmitted using circuit-switched

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

-30 including “SONET and Tl Architecture for Digital
Transport Networks,” Ulysses Black and Sharlene Waters,
ISBN#0-13-447590-9.

A standard SONET frame includes a transport
overhead field, comprising a section overhead field and

22-
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to a tel ephone nunber. associated with the virtual bear er channel

pl atform 250 (the destination nunber of the virtual bearer channel

platform 250). The database 125 al so returns inportant routing
“information f3O%938808 cal |l . The i nvBRTV§¥/00125

signaling network includes all types of CCS networks recogni zed by

those skilled in the art. In one enbodinent, the inventive CCS

net wor k is an SS7 signaling network. A brief description of an 10

SS7 signal i ng ahatin bvem@aaf Ecaldy @%dt‘h ios,-elthlebazeﬂeld, stuffin[?; the
pr esent |nventb fandi ng of the

wi_|| |
i nvention. ForXhie édctl}gi ﬁggélon & :trﬁélsgéftéfxangﬁ?n es are
described as rfawmgvff cy[;rrtual trlbu‘t%lyl@fss oraVMsdughIhager 4 (user | ayer) can

be divided 15 teleconﬁﬂi‘ﬁx@.c%.‘é@ohéM@é&workTh%)aftHsshrEaMSﬁpmgﬁf Hrnsfer
Part -.layer 1 (MIP- éﬁnde“ ne t trical, and

he
functi®onal chAadloFs HPEE o f"ﬁlé n RS 48 arg 58&?%59%?% M$112%and t he
means to accedwne septdons. A pashcone [logdcalVERAER29-eted i ek t he

functions and Ktween usRr@Cedyr £nd Ol aa%@g&l%h@t 8dti@en B0 tx{d'ﬁég er of

signal i ng nessage ver |ing data lLinks. , The MIP-
functions i ncl”l?%gﬁé 5 “ﬁt&ngﬁx 95 JRahnogLzing, sm?r‘é‘%’s%ﬁ;’es’“,nderror
det ecti on and comssectonmectand thgr30NBT) signal. Al Bektien|is ea detection. 25

The tiyrd | ayesfeg(rrl\él:ﬁ lt%zbl?:ﬁ?!&dﬁétﬁé& regenerat%,‘cgngﬂlxa N4t Wofded unct i ons,

for transferrlfnqrrge l&g t ween poi'nt's, which are
nodes of the £OF framild,and; ﬁ@c?'nfe’c%rfl?‘“&r?& F‘(’f}e?’ﬁ1 fF%‘E‘“‘Eﬁ/’-%ﬁ‘%ﬂrﬁue poi nt
code. The sigridiemefomssaye bablll overHeadcifiieldw khe3Dine overhis& e that the
signaling messagay Ordrﬁ RAkCdelYidn overhea Eﬁ%&ﬁcg%érué’&?rt&art at a

si gnal i ng poi nt or| Inatin g Wp nt) are delivered to the same user
part at the ounigetions, HeweenditReiEd CRFTeFROREINE ng user part
-20- 15 communications segments, i.e., paths, lines, and

sections.

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

20 SONET bus. The SONET bus uses a VP1.5 cell format,
operating at an OC-3 rate. For OC-3 rate operation, 28
VT1.5 cells are interleaved into a single STS-1 frame,
and 3 STS5-1 frames are interleaved into a single STS-3
frame. An STS-3 frame has 84 cells for carrying

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

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

30 field (section overhead and line overhead fields); 27
bytes for a path overhead field; and 54 bytes for
additional stuff bytes. A single STS-1 has a transport
overhead field, comprising a section overhead field and
a line overhead field, having 27 bytes (i.e.,
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The fourth layer for this area of concern is - the Integrated

Services Digital Network (1SDN) User Part (1SUP). The | SUP defi nes
t he protocol that supports the signaling functions required to
provide 5 wooossgesCce and non-voi ce services. The | SUP | PCHAISLH/OLRS
transport such information as the calling party nunber, and trunk
managenent i nformtion. The first two fields of the |ISUP
are the circuit identification code (CIC), followed by the 10
Message Type (MI). The CIC identifies the circuit (bearer

channel ) sel @RISR ke BaPEngleRRiting HOweWer. since thyeeyinating
switch. The §fis defiresaaressiagerfemdradto form a singlsd SMesSages used to

support the SELp: GaKelaMicing srs-3 GAleTRRBAEIENE Wedgaier chamnel s. 15

There is a val ] messages. most conmmon | SUP
nmessages ar efigkd jgpmnrdisegddLcBEtes. message (I AM), address conplete
messgge (ACM, answer The sectiotficasdideineAbVerhead ebisel desfaghe( REL), and

rel ease . C I 2L (RLG e ar Jessay ki sted 20
here. (ANSI ﬁ‘-’i‘ﬁﬁﬁ%éﬁ%%d%f%ily%g%a)n%eﬁgg{’e %%IE one -
enbodi nent, frameMicaroPe betfer understoqfeWitRareherend®fitbne nunber of the
virtual bear@iples 1 and ChanderFIpsatf cma 280, Fhe. sa tiliustiazleso uses the
dat abase 125_10 retrieve _a_ci [t ] I 30 0 (aQ.

Thi o C i dorpprhds B s ggﬁghb%%%ggc iy E'?G' da?z.:r‘git?eetdmgesn the switch
120 18nd the beweehP fwhesh 1Tbesebytes are expleained TRt - the switch
120 deter m ngsmigriy, FIG. 48vallabtratwantie bhaesedf va thime using the

dat ab 125.. . | t it 0
at abase Sverheag fleg-% 440 arr?%q%driacfgifr%f &P §ﬁ%%é"" Flcl}ri’xsega% swi tch 120

establ i shes onnecti on sSWtc )
gener at es anbyhes aaxe texriained in TePIR idgi 78 E9Ft chpr the £irsf3g gyer the
si gnaling netwerkyeed ofVitheSEBcpabh dvérhead 420 are the al, A2

15 bytes, used for synchronization. Referring to FIG. 4B,
the first cell position (i.e., the position of the
first cell carrying channel data) can be determined
from the line overhead pointer bytes H1l, H2. The
remaining cell positions are determined from the well

20 known interleaving technique.

Table 1. Section Overhead

Field Description

25 Al, A2 flags used for .
synchronization by receiving
machines

Cl used for STS-1
identification

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

El over wire byte for the 64
kbits/s voice path
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The AMincludes the . CIC, i..e., identifying a bearer

-21- channel that is avail able between the sw tches.
The | AM al so includes the destination nunber of the virtual

bear er channeW®#8588%r m 250, and all required routing PCTIUSPMOME i on.
Specifically, the IAMhas a CIC set to 5 the trunk identifier (i.e.,

I dentifying the bearer channel ), an originating point code (OPC)
set to the p0|nt code of the orlglnatlng switch (i.e., switch 120)
and a desti nat o Pot f—cote (W\,, seqt—to—the pot frt code—af the
destination sW¥th (i.e., bridging swiltast agide foriBg network

After call set|up by the CCS net wor k_dR¥qvéder conpleted, theg call is
routed to the byjdging gy tch ey Per sthgatyal| abherdear qr -
channel . 15 D. SONEbhfdSdministrative alarms The |present

I nventi on uses—two dirfferermnt ) SONET(Symnchronous optitalr—Tet wor k)
protocol formats in a distribution network (SONET bus) on virtua
bearers channel platofrm 250. The .distribution network 20

connects the transacti on procemsbleg2uni Linenoverhaemi bear er
channel platform 250, ln a first enbodinent. a standard
SONET p{_gj‘@col i's used St anddLrﬂgsggin{,_bﬁ a prot ocol for

hi gh speed Si gpars—t+ ansti-tted—trst rg—cmt ctrt—= v'VITLllcu 25 oyuuhl’OﬂOUS

mul tipl exi ng. |®hysi2al interfaces for |offset in bytes to the
first byte of the SPE

10 H3 used to fregquency justify
(negative value only)

B2 bit interleaved parity
(BIP-8) parity code
calculated for all bits in
the line overhead

K1, K2 identify automatic
protection switches (APS)
D4-D12 ' used for line

communications and are part
of a 576 kbits/s message
used for maintenance
control, monitoring and

alarms
15 z1 _ | reserved
z2 block error protection on

broadband ISDN UNI

E2 order wire byte

In the STS-3 frame of the present embodiment,
20 the remaining 84 cells are used for carrying data.
Each cell has 27 bytes, 24 bytes for carrying channel
data and 3 bytes acting as Virtual Tributary (VT)
overhead bytes. Each data byte contains a single
bearer channel, so that a single cell carries 24 bearer
25 channels (i.e., corresponding to one T1).

25.
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SONET i ncl ude synchronous transport signal (STS) frames - . and

optical carrier (OC) franmes. For a detailed under st andi ng of the
standard SONET format, the reader is referred to several publicly
avai | abl e seyg 93830330 i ncl.uding "SONET and T1 Archi trariusesootzs
Digital Transport Networks," U ysses Black and Sharl ene Waters,

| SBN#0- 13- 447590- 9. A standard SONET frane includes a
transport overhead field conprising a section overhead field and
-22- i.ne over head fi -pat.h oyerhead field,
Stuffing byt GQUMIREERRGR e BVEF it (FONE, Fufk 61 REERARES (i n t he

form of vir&uabumcebauae|ésamns‘VTgﬁchlauacessive framel basntheai cati ons

net wor k, pat ears%qﬁQHEéiéf%@flsoneA5s1n?le Q4T desighackhi Ch I turn
ar e COITpI’I se one oOr re sec

| ongb %a | ogi cal
end-t o-end |59k any commupieafiop QEFs2 F1YPHLIAF ‘bet ween two
nodess, Henagsed tmanautthnepmqmgsssy@cwmxnnqnru}runaﬂtbhangr and

Cr 0Ss- connecly g, hNg: 2hEIn St aan @:Léﬁc{:h@ncélsrébtl%earer segnent
typically betmeen rE%enerators an for fram ng and

| ocat i ng f afhesnel £RamcSharER flnging'ﬁﬂﬁwﬂﬁ?ngrﬁﬁE pat h over head
field, the |ldgla.ova@nheatler words, d@chldraawmbtiunspﬂnnegﬁloveuhead field are

used to 13 ﬁfafn%ﬁﬁtcsiﬂa%f.%weoaitbe&m dieidoreObasgaedi ng 15

communi cati ons segnents, 1.e ths, |1 nes, sécti ons.

In 1his enbdtﬁlﬂﬁwt coarseRmdw%sgo PGﬁﬁéEt Fh@nnels control |l er assigns
. each bearer channel danathistdémbddigient, the trdmspmbutdtodvephped215 to

specific byt§ié“§§éﬂigasobgrﬁgﬁa bytes are use for operations,

administration and maintenance {(OAM). Hence, this

embodiment includes 84 cells used to carry bearer

15 - channels, 54 fixed stuffing bytes used as space fillers
for the interleaving operation, and 81 bytes (for
transport overhead) plus 27 bytes (for path overhead)
used for OAM. Therefore, the bandwidth used is 155.52

- MHZ (8000 frames/second x ((84 cells/frame x27

20 bytes/cell) +81 bytes+27 bytes+54 bytes)x8 bits/byte),
amounting to an 0C-3 rate. The data is transmitted on
the SONET bus at OC-3 speed, being interpreted as a
standard VT1.5 format.

A second embodiment of the present invention

25 uses a modified SONET format. In the modified SONET
format, it is recognized that because the SONET signal
is transmitted in the closed loop of the inventive
SONET bus (distribution network 540), the overhead and
stuffing bytes are not required. Therefore, in each

30 frame the 162 additional bytes that are normally used
for the overhead and stuffing bytes are used as cells
(i.e., 6 cells) that carry channel data. By such a
modification, this embodiment enables the usage of 90
cells at OC-3 speed (155.52 MHZ), versus 84 cells. By

~26-
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20 SONET bus. .The SONET bus uses a VT1.5 cell format,

operating at an OC-3 rate. For OC-3 rate operation, 28 VT1.5 cells
~are interleaved into a single STS-1 frane, and 3 STS-1 franes are
~interl eaved i wmo®IBs83ngl e STS-3 frame. An STS-3 fraR€T/HaW/BRSCel | S
for carrying 25 channel data, and 162 additional bytes used for
- overhead and stuffing. A single VI1.5 cell is the equi val ent of 27
byt es of data. The 162 bytes (the equivalent of 6 cells)
are Ws: [ r er d 30
field (secti onusol eil%e(;ac#eﬂ 3’| Fﬁé %%/{%r lme %altn %)%%Bglfg 7 xhﬂabyt es for a

path over head Heasier, ahyannsdshyPEsIP 0'?15 In addddiiPnonapt sharindyes. A
- single STS-1 hagaid il UM bverhead fwmdﬂaﬁdcés ehds emPBEiméA a section

oyerhesc 1121 AP procesaog hpBFeRIE! "R A4 T BHE SRR L 2,2
three 5 @flt@dl.lnfemmeé;h@r Eramesr (eamed 20 cfedrlm)aase nYepeSTRI 3

g ; age, the5rese;dao r\gm%ws%chhaneoté%wtv&\&r hepdications, fiel d conprises
ytes

I nventive STS-1 frane (|FIé; -!4- nf‘g C%tlé%e aﬁn?ﬁl I %ﬁ'%%érg%?d fée Sf(r);rr:a;]ecan
be better undefestmaty fon Hhisf emquum@m:. The modifliledsSONBNdf@rmatkl Fl Gs 4A
228 4B. FIG d4:i.°s I 4HdISddnidl €D an 1nd1vic{11?alb3€é?§ %.fs %h?eﬁﬁéﬂé'aﬁdelr h_eaddf i eld
Tabi ef’ 9% Femiak g, GHEER 1549 moRCoLE Byecused DR 1ine
over head fi el ctkel(Erame.andbe AONEDwErapie 3 Q0 tiss rePeased 8000 times
" per second. A cell 402 has 27 bytes (“octets”). Of
these, 24 bytes 408 correspond to the 24 bearer
channels of a T1 pipe. Thus, each cell 402 has 24
15 bytes for carrying data, with each of these bytes
carrying a bearer channel. The remaining three bytes:
in each cell 402 are VT overhead bytes. As shown, of
the remaining three bytes in cell 402, one byte 404 is
used for synchronization (always has the value 7E), the
20 second byte 406 is used as a cell identifier (has
values in the range or 0-892), and the third byte is
unused.
S8ince ninety cells together form frame 400,
the total bandwidth used is 155.52 MHZ (8000
25 frames/second x 90 cells/frame x 27 bytes/cell x 8
bits/byte), i.e. 0C-3 rate. Therefore, the data is
transmitted on the SONET bus at OC-3 speed, but the
content is interpreted according to the modifications
described herein.
30 Even though the virtual bearer channel
platform of the present invention is described with
reference to standard and modified SONET formats, it
will be apparent from the description provided herein
that alternative embodiments can be implemented using
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bytes are explained in Table 2. In FIG 4A the first . . two. bytes of

the section overhead 420 are the Al, A2 15 bytes, used for

synchroni zation. Referring to FIG 4B, the first cell position
(i.e., the pyobéssesy of the first cell carrying chpsfgsoedaks) can
be determ ned fromthe |line overhead pointer bytes Hl, H2. The
remai ni ng cell positions are determned fromthe well 20 known

i nterl eavi ng techni que. Table 1. Section Over head
Field Description 25 Al

flags used f@ther SONET compatible formats (e.g., Ocs}n@ﬁr%ﬁqg%nﬁayn by

recei vi ng etc.) with other transmission standamdBi 8R4 speeds, Cl

gied for STSgkpending upqn suitablFeaB%%ﬁcatlons. BFbgeﬂéﬁﬁéFQﬁion

8) byte for wﬁecbrgngcﬁkgtual bearer channel plat orm of the gr15. 1
E1l 5§ present inverien wsee bByéestardaride a4 modified VT1.5

kbits/s voi CgRRRlrg will be clearer from the discussion bei&W.

E. The virtual beafer channel platform

10 : FIG. 5 is a block diagram illustrating the
virtual bearer channel platform 250 in detail. vVirtual
bearer channel platform 250 includes a SONET cross-
connecting controller 510, call processors 520A and
520B having SONET interfaces 521, 531, transaction

15 processing units 525, 535, a distribution network 540, .
a gateway 550, a resource manager 560 and a
transmission control protocol/internet protocol
(TCE/IP) network 570.

For the present invention, transaction

20 processing units 525, 535 are not limited to such
processors as voice response units. For example, in
one embodiment, the transaction processing units are
individual modems or banks of modems. These modems can
function as access switches, providing access to one

25 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 wvia an
internet service provider (ISP).

30 Virtual bearer channel platform 250 will be
described as operating with communication network 100
of FIG. 2. However, it should be understood that
virtual bearer channel platform 250 can be adapted to
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Fl s . set aside for the network

provi der Dl D2, D3 used for signaling control
and adninistrative al ar s 5 Table 2. Line
Over head WO 99/35803¢| d Descri ption PCT/US$9{00125D
- offset in bytes to the first byte of the
SPE 10 H3 used to frequency justify
(negative val ue only) B2 bit interl eaved
| gg[gbyated foro%?¥aE”t§}ﬁq]other types of exéernal %e%aorkg gggoyhe li ne
. over head departdiing Kxrom the scope and spixnidntoiff yheupveaent
: protection sw §{ghest {HS) D4- D12 used for line .

~ comruni cations and are rt, . of a 576
kbits/s nessage " 'is also important to note §28% £Bf nai nt enance
controf, nonitonvemtivel virtual bearer channel platform 250 daekarnst 15

Z1 necessarily @¥@e®dnd to what #2 recognized in the a bl ock
error protectlon on broadband ISDN UNI
E2 as a v1rtua%NQﬁ9rqﬁ F3a59?£ platform, and is providedne STS- 3

frame of the phesein arjodiompriovide ease off hmdexrsgiamiding84 Bekl s are used
for carrying dé&é’r&ple, the 15%%'6&%&58@:?&57\}&”9‘%5,’ t%éng%%ioﬁor carrying

channgl at a, an S acting as tual Tr1 but ar
- over hd¢¥d bytes?r?%%$ﬁiﬁﬁe¥qifﬁy énta s YR 250, res°ur8§arer channel
so that a singhanageét T rams SPNEFearess 2&onnectinghaonersllieres510)

correspondi ng £9,00€ 1ddated at great geographical distances from &re
another, such that the resource would not be considered
part of what is currently understood to be a
15 "platform." Accordingly, virtual bearer channel
platform is to be defined by the functional
relationships between the resources as provided herein,
and not any current notibns of a virtual bearer channel
platform.
20
1. Distribution network and SONET
interfaces
In a preferred.embodiment, distribution
network 540 is a SONET Bus. The SONET bus transports
25 bearer channels between the bridging switch 130 and the
transaction processing units 525, 535. In other words,
the SONET bus can be thought of conceptually as a frame
structure for bearer channel signals coming into the
virtual bearer channel platform 250 from the high
30 bandwidth pipe 215 and for bearer channel signals going
out over the high bandwidth pipe 215 from the virtual
bearer channel platform 250.
Within the virtual bearer channel platform
250, the transaction processing units 525, 535 can add
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Conmuni cati ons over the SONET bus is effected . by successive frames.

Each successive franme has the sane sequence of cells. A single cel

I s desi gnated for any conmuni cati on over a given bearer channel. 5
Hence, a trapgandsk@@n Processing unit on virtual bearer PCT/USISAEY€!

pl atform 250 can tfind the correct bearer channel fromthe SONET bus
by finding the appropriate cell. In other words, each transaction
processi ng unit will transmt and receive data on one or nore
assigned 10 cells, corresponding to bearer channels.

In this enbo8RRBNEC PhHeramoyies §oe HV@M Hel SONET bus, guglimgctifieng over head

l(aytﬁ/’s are ussoﬁﬁm DipedPiddds 521, 531, régbaddivengli onhéfélfdﬁaéantenance

QGAM . Hence ' . ' [ C used to carry

bearer 15 thb %ﬁ%ﬁﬁmﬁ%ﬁ 554%??§§59§§%xféfﬁfﬁgﬁfégé sg%£§s space fillers

for the intefFRUSTHES oy dhieofragpacgionpresessdng units 525, H3Sport

%erls]gad) pl ﬁs Qﬂebﬁlg@ha(ﬂ Qfeg&@&hig%ﬁgéé&efiﬂ)atform 250.U9ﬂﬁe000fs%lrgrﬁi|v} g
erefore, t n { use | . ranes/ second X

((84 cell s/f?gngg%%é%‘?r cianns%eg?f&’gfﬁ ) PV 82‘%’7£ t es+54 byt es)x8

bi t s/ byte), bandwidth gipmtaligisotime G B aignemuIkipiexedite thaamsmitted on

the SONET bughat s6XED wieedasbabBgd) i estiRiaed 8ONBT format Standard VTL. 5

uSes a modi 1 PAEEeT 3 g8 RORRE RERAE BoBeredin BEHa s OYT0 T %P

recd@ni zed that because the SONET signal is transnmitted in the
cl osed | oop of the inventixe SONET croéﬁ)&gﬁﬂgéiiﬁgi§éﬁ{f5§jéy1 net wor k 540),
(the overhead and  gouSLULLLOGLRILES & SoARLLEQY EFG 15 Ner eTore, i

;coupled to the Tls of the high bandwidth pipe 215 on

one side (outside the virtual bearer channel platform
15 250) and to distribution network 540 on the other side
' (inside the virtual bearer channel platform 250).

“~

 SONET cross-connecting controller 510 is a multiplexer
and demultiplexer. For example, SONET cross-connecting
controller 510 can be an add-drop multiplexer (ADM).
20 _ SONET cross-connecting controller 510 time
:division multiplexes the data coming in from the high
bandwidth pipe 215. It also time division
demultiplexes the data going back out over the high
bandwidth pipe 215. It provides an interface between
25 the two sides (i.e., high bandwidth pipe 215 and
distribution network 540) to transfer the bearer
channel data from one side to the other while
conforming to the interface standards on the respective
_ sides.
30 3. Gateway
Gateway 550 is a programmable protocol
converter that handles all signaling functions for the
virtual bearer channel platform 250. Gateway 550 can,
for example, be a combination of hardware and software
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30 frame the. 162 addi.tional 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 nodi fication, this enbodi nent
enabl es t he uS%Q@a93p030 cells at OC-3 speed (155.52 PGSR ys
84 cells. By - 26-
using 90 cells, the enbodi nent can support 90 x 24 bearer channel s,
or 90 Tls. In addition, not having to deal with the overhead fields

mekes this enb?ﬂbf%ﬁﬁxﬁed on a c%ﬁ uQéch?éégm'ﬂﬁfﬂgﬂéﬂ%1n With the

previous 5 ment ranes cell's) "are repeated
8000 t|nes/sec%ﬂﬂrﬁEF%ﬂuﬁXﬁqngchg apb??é%ﬂ*%nﬂ?eratlng System) . - G 4C
illustrates a ADthdéugid thel gatB8WAFT550 is desdmibeal iforchibi seetbod nent. The

- nmodi fied SONET; £9r§ﬁﬁct%onﬁ)ar ?Féhfufﬁ9f§§é55§ﬂbd'%Ql%bdgﬁ'tﬁ&" as the

standard 10 ers 1nmt nore cel are used in
the fréne. The %ﬁ?&§S¥QQuﬁf¢ﬁi§ i-s6r8peat ed 8000 ti nes _ per second.
A cell 402 has 27 bytes da ﬁuﬁa@tSSD réfeives CCS nidmeres?2éonyhesid08

correspond to 5@gr2ép% llnbarrylng §a€§?*€§{%15ifﬁ#eﬁbgﬁ CEQUS each cel

402 has 24 15 of theESe bytes
carrying a bea@éﬁsmm° thee TCBARPIPFRLOFR b ans) generates a i n each cell

402 are VT ovegbepdsporiding A&p&;'llcpwaiueseage. It thdiherd=e@migsnghéhr ee bytes
eCb 402, OgeaLxd o Ufkd fre S gsef Lol RIE LEatlopsgalyays has

t he vé ue 7E) seco I dentifier
(has the UEeS PYr G AMADAISE éﬁ 0- 8@9 tQﬁuPﬁﬁﬁ?HﬂﬁdrGmbyﬂémﬁgtr

unused. the TCP/IP netNidike 5M0ONEEYaCelps O gaNnhetonacibare 400,
In one embodiment, the generated TCP/IP message uses
the proprietary MCI Switch Protocol (MSP). However, as

15 recognized by those of ordinary skill, any type of
similar protocol can be used as well. Por 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,

20 Enterprise Computer Telephony Forum (ECTF) S$.200, X.25,
SNA, ITU Q931.

Gateway 550 also receives TCP/IP messages
transmitted from the resource manager 560 over the
TCP/IP network 570. As illustrated in the discussion

25 below, in response the gateway 550 can then generate
and transmit a corresponding CCS message over the CCS
line 235.

Gateway 550 performs all timing functions
required by the CCS protocol and the TCP/IP protocol.

30 It also handles all CCS flow control, overload
processing, and management activities required by both
the CCS network and the resource manager 560.

Those of ordinary skill will note that the
gateway 550 can perform a similar function for
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the total bandw dth used is 155.52 MHZ (8000 25 . frames/second x 90
cells/frame x 27 bytes/cell x 8 bits/byte), i.e. OC3 rate.
Therefore, the data is transmtted on the SONET bus at OC-3 speed,

but the woooyssggdt ent i s interpreted according to the noghdaidehdrns
descri bed herein. 30 Even t hough the virtual bearer channel
pl atformof the present invention is described with reference to
standard and nodi fi ed SONET formats, it will be apparent fromthe

description QVi d alternative enbodi nents can be
i mpl ement ed ;81-59 s gxer than any spec:.tfic CCS protocol,and the

ot her SONET wfg@t iprlogotol nat Bhe exepsonOls 1 £k 12, iBGmesy etc.) with
ot her transmmgsi AandeaBeagts @Q@eﬁa‘iﬁ%@% 1s to act dERedgiypon suitable

application ner in virtual bearer channel
/Bt form of Yefreen the tgpaugce manAget SAOLSEE T Gtk AEEAETNd mod | ed

VT1.% 220standard will be clearer fromthe di scussi on bel ow.
E. The virtual bearer cha@neIRQAéurf&_r gﬂa;lgger - FIG 5 is a block
diagramillustrating the égg bearer channel platform 250 in

detail. Virtual Res°B€%?é?a’tar%?n piSit # JFSY SSFROREREI8E a SONET
Cross- "~ the pzxcetsmd:t u.n'genbm:tol |Iev aShPeferted prreeimens, 520A and

5208 havi ng SEHEE e 81 LARBEn2Pion BE nabig#sa i bkt pr ocessi ng
unlis 525, 535, strl J?I(l)n net wor f’? 8 ware
0 1mp1emente on a computer system using the Unix

Operating System. Although the resource manager 560 is
described in this section, its functions are more fully
described below in the discussion of FIGS. 6-8.

15 a. Maintaining resource status
A key function of the resource manager 560 is

the maintenance of status information about the
elements of the virtual bearer channel platform 250.
This information is readily stored in and retrieved

20 from an internal or external database 240. For
example, such an accessible database is MCI’s data
access point (DAP), although database 240 can be any
database recognized by those skilled in the art.

The resource manager 560 maintains the status

25 of each bearer channel coming into the virtual bearer
channel platform 250 over high bandwidth pipe 215. It
also maintains the status of each bearer channel going
out from the virtual bearer channel platform 250 over
the high bandwidth pipe 215. The resource manager 560

30 determines the incoming bearer channel status by -
determining which bearer channels coming into the SONET
cross-connecting controller 510 (from the high
bandwidth pipe 215) are available and which of these
bearer channels are in use. Similarly, the resource
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a gateway 550, a resource manager 560 and a transm ssi on control
prot ocol /i nternet protocol (TCP/1 P) network 570.

For the present i nvention, transaction 20 processing units 525 53

are not |init&¥PP58UEchH processors as voi ce respons&<ft f9§°°i’f§or
exanple, in one enbodi nent, the transaction processing units are

I ndi vi dual nodens or banks of nodens. These nodens can function as
access swi tches, providing access to one 25 or nore additional

~networks.  Formgxafed sedleerfines the outguiaith bedzerS53dhannsl provide
access 1o an agyNGll AP Wkermining WAILS L ChGhl SELWRRK G132 frame

rel ay F OVI access via an
" internet servieg khQnﬁQNﬁT CrosE- CQBneCtlng controller\iSifiygrebear er channel

platform 250 Watdilsbie and whi@8Sefi bREs@ bR IchAGne1EhagenIni cati on

network 100 of FIG 2. However, it should be understood that
virtua? bearer*2Rannel pl atform 250 can be adapted to

- 28- Thepp@seuycei nanager S G0 ped ndpiagt thaal net wor ks
Wi t hout presoParddait rael@ the Seeeecad sitist o2f ehbR present

I nventi on. s also or 0 note that the 5
i nventive virt FERRBRGFR cﬁﬁi’r‘ﬁ?gl“ﬁfza’tl?b? n#%'o éd-’g-’g's h‘&r big, HRessarily
correspond to whsource meEgwgerz 660 hashknewledge of whigh gransaguiomearer

channgg pl at f opppc@ssh A WHiRY Q%@ busy andrﬁﬂfﬂHWdEQ Yivh@18H0¥1 deggase of

under st andi n For forn1r sour
transaction 9- can also have knowquge OP ong éiven rangacglbn

processing unit 525, 535 has been in use.
' In addition, the resource manager maintains
knowledge of which transaction processing units 525,
15 535 can process a call coming into the virtual bearer
channel platform 250. For example, the resource
manager 560 determines which transaction processing
units 525, 535 can process a 1-800-COLLECT call.
This includes knowledge of whether a given call
20 requires special processing. For example, if the
destination number is an 800 number, the number can be
translated to different numbers depending on the time
of day, etc. As with other data, the resource manager
560 obtains this information by accessing an internal
25 or external database, such as the database 240. Other
special processing requirements include connecting to
an operator as specilified by the database or providing
additional voice prompts before turning the control
over to the transaction processing unit 525, 535.
30
b. Incoming Calls
When a service request comes into the
platform over the CCS line 235, gateway 550 informs the
resource manager 560 of the service request by sending
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10 processing units 525, 534, gateway 550, resource. . manager

560 and SONET cross-connecting controller 510) may be | ocated at
great geographi cal distances from one anot her, such that the
resour ce wowvgd 9vrsgsoe consi dered part of what is gdtisiobigs
understood to be a 15 "platform"” Accordingly, virtual bearer

channel platformis to be defined by the functiona

rel ati onshi ps between the resources as provided herein, and not
any current potions of a vijtual bearer channeg EPIatfornl 20

1. Distri but Fbn® MRTIRAIE and "8okpFoUrce manager; a6p dgtermires from I'n

a preferred shbsdiessage dirswhibhtbesrer channelndaner ks 5Agnimsy.a SONET Bus.
The SONET bugit!¢@aie Pdim®d the datd O Gin @RARAEbIe PEENRSI- L bri dgi ng

switch 130 and the_, . ggan tion_proc SS|ng unjts Hh25, 535. In other
wor ds, ProCesRingyRi t) 3¢5+ a0 Pt PLoPTRERERMRNINS as a frane
strulture focabkarer channel signals conming into the vi rtual

bearer channel pl at f oryg 2R efch@A hHer il B0 transaclfeWi dt h pipe 215 and
for bearer channel signal, ' ut over the hgggjpandmddth pi pe

n unfi %ggng t i Ot
215 from t hePTPrEdft bearart TS pRatREPMRS
Wthin the vihéusétshexe maphageneb6d|paxfonms load bal&iding hialisoansacti on

processing uphi fed2PoadIhaz3hgfdd F le, b - 20-
dat %t 0. or rermvee dgctu:al f gmtﬁg SQ\|°E1:|- eg‘jg“,P Ssi,nase on a

predetermined or real time calculatlog,ttge resource
manager 560 can distribute the incoming call to the
transaction processing units 525, 535 such that the
transaction processing units 525, 535 have equivalent
processor usage, i.e., for processing efficiency.
15 In a preferred embodiment, the resource
. manager performs load balancing by keeping track of the
'present load!’ on each transaction processing unit 525,
535. The present load may be measured as a function of
a number of variables. One variable is the fraction of
20 the available processing power used in a predetermined
amount of time in the recent past. The fraction of
processing power used can be ascertained, for example,
by using utilities provided by the operating system
supporting the individual transaction processing units
25 525, 535. Another variable is the number of service
requests allocated to the transaction processing unit
525, 535, A third variable is the nature of the
service requests allocated to the transaction
processing units 525, 535.
30
c. Outgoing calls
In some cases, the transaction processing
units 525,'535 will need to make an outgoing call from
the virtual bearer channel platform 250. For the
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. SONET interfaces 521,. 531, .respectively. Therefore, t he SONET bus

is effectively a SONET | oop that traverses all the transaction

- processing units 525, 535 5 of the virtual bearer channel platform
250. The si giVe® 99/35803 of the bearer channels coning in oPET/USPROMSHh

- bandwi dth pipe 215 is tine division nmultiplexed to form t he SONET

" bus. As noted, a standard SONET for mat signal or a nodified SONET
format signal can be used. 10 2 SONET
Cross-connect i Eﬂaﬁﬁmér«Qf'@rl 800 COLLECT call, RN ARSI gronnect i ng

~controller 510 is gﬁ& to.the T1s of thejgﬁag bandmndth pi pe

215 on Pr8REsEiAg ??ﬁﬁ e TEGELVEPP uERe bRt e &S tpl at f orm 15

250) and to di serpbdt informdtiomk £x6h thet helbeheresyde the calletiaside the.
~virtual bearer nghanggh %@téﬂlrggig)rty tele%h%nec‘%\é {:rosif &g““’éﬁa' ng

controller 510 1s a nultipl exer exer exanple
SONET @r oss- colfRBRERffLOR Processiyg: UBLECS25 161 Lhipesd &9 £3d1dEB
mul ti pl exer (AbBhlle@0party in order to SEEEIYca@sspmnﬁnemﬁlm@eCﬁalnoller 510

i e didi S5 G a o _
j b;ndmndth pi pe g?% bﬁ ¢ Eﬁgne ngngg Lét&Q@%rEhé’Eaﬁré p%ggeghghe dat a
 goi ng back outcﬁéé?dtﬂérﬁth bandwi dt h pi pe 215. It provides an

interface between 25 Thig eed WwE thdesall. ¢to thelcadiamdnipditBypi pg 215 and
di strllgutlon ngt @Q%!ﬁ émgé?tt.é’dt&ﬁ:”%cfe hghﬁlpgfi‘éfrl%eaﬁ%r ch Q nnel data from

one side to the ot ace standards
on t he respectP@étform 250. giWhen the transactlon process1qg unggtgaéy

~ Gateway 550 isdespregresnmdke 4if @uebound call, it MRS thl&at handl es al |
si gnal i ng func&bggﬁrégrméﬁﬁésr 560 Tﬁbr£g§£upﬁgrnéFﬁnﬁpg l tform 250.

Gat eway 550 ca a co I'on o Har war e and
sof t war e turn, selects an avallable bearer 3ghannel for the
15 outgoing leg over the high bandwidth pipe 215. It

sends this information to gateway 550, which uses the
CCS network 220 to connect to the called party. The
outgoing leg of the call is then transmitted over the
available bearer channel selected by the resource

20 manager 560.

d. Unavailability or failure of resources
The resource manager 560 also handles
unavailability or failure of resources. If no
25 transaction processing units 525, 535 are available to
process the incoming call, the resource manager 560 can
gueue the call so it can be processed by the next
available transaction processing unit. The resource
manager 560 can also park the call at an alternative
30 transaction processing unit, which plays pre-recorded
messages indicating a delay to the caller. If the call
is parked, it is also placed in a qQueue until the next
appropriate transaction processing unit becomes
available.
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I npl emented on a conputer system i npl enenting an . . operating system

(e.g., the Unix Operating Systen). Al t hough the gateway 550 is
described in this section, its functions are nore fully described
bel ow i n t hgydmwoasses di scussion of FIGS. 6-8. PCT/US99/0025 ewnay
550 recei ves CCS nessages comng in over the CCS line 235. It
converts a received CCS nmessage into the TCP/IP protocol and
generates a corresponding TCP/IP nessage. It then transmts the

10 generated TCR/J P nessgge ove P rk 570 to
the resource manager 3‘%0.”1 St ﬁgtﬁpﬁ*’é‘?‘# 2:31 g%éa. Prg?i{"‘}:m cannot’y e TP/ I P
network 570 bsppottyprhenfcadfihethet resouRgek manager 560 | gamreendhifodi nent, t he

gener at ed T@éi&aé@%&&%g'és% g., REL) EJ"Q:hI&" BE&B iﬁéysmcrﬁmtoqh Pr ot ocol

(MsSP). However, as nize ord| , any type
of _ §Fﬁ’i’+’é’rn‘-{)rt6’teol’5lldgéﬂgb§wh§‘3h 133 Fe =) % é any yoP
bytesorlenteﬂhprh&rﬁgﬂngamwaMyhplaﬂon:ﬂl(ﬁﬁhthGCByaumﬁ$§Pge abstract
synt ax notath n&wﬁéﬁ§¥ﬁ9 eggnrggegggd Exanples of protocols

i ncl ude, but are no

Ent e nput.er Tel ephon
Forum ( ECTF) S. 200, x.'&*‘f— Platf°m l%,l\‘ﬁédef ﬂ@&;@ahng /making & ©POM

Gat eway 550 abkeoof et \keowli€BgePabess affeisled transactiaemsnmitted fromthe

resource man Qgéeggééé“ﬁﬂiéghe In respongg}ﬂJ Bu@ﬁtﬁﬁékléa@e Asnd | | ustrat ed
in the discu S|on bel ow L n reig vvay 550 can then

gendfat e resourge Manager P60, widl 88age over the CCS

line 235. If a traﬁmaehmyn5ﬁtbqnaﬂimgnnnahlbecqmﬁg functions
Lgﬂg: regdalbly Egg pa@ﬂfgolpr@,@@sg ﬁgTSP/al 2110t @€0kyi1B0notify It al so

OW cont rol, over roceSS|n and managenent
activities r&§8i FREOWECHManager 5 560 t%% Lo népﬁofﬁ %he resourcg |
manager 560. manager 560 will reasBlignethé aaldi rtar ¢ §kfferentl note that the

ggaﬁgay 550 @30 RSEE PLMN RrciidBsidy LHPE 6@V ff¥ual bearer channel
platform 250.

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

20 example, the resource manager 560 will update its
database to indicate the condition. The functions of
the resource manager are more fully described below.

F. Establishing an. incoming bearer channel

25 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.

30 In step 602, bridging switch 130 examines the
IAM transmitted from the switch 120 and determines that
the connection must be made to the virtual bearer
channel platform 250. The bridging switch 130 locates
an available bearer channel going to the virtual bearer

-36-

SUBSTITUTE SHEET (RULE 26)



protocol s other than.any specific CCS protocol and the TCP/ I P

protocol. The reason is that a primary | nportance of the gat eway
. 550 is to act as a conduit bet ween the resource nmana 560 and
~ the CCS net woWO9935803 200, 4. ResouP Efuﬁfe?f?a r
- Resource manager 560 is a key conponent of the present invention.
In a preferred enbodi nent, it conpri ses a conbi nation of hardware
and software 10 i npl emented on a conputer system using the Unix
Qoe{ ﬁtl ng Sxt/st&samf&lt ta&[fotrhezsesow&fs W%ﬁ%v@.@@abiedbeare% ddgslcrl bed
. in i's sectior ncti ons are. nore escri bed below in
t he di scussi on® §k§§i9§98%% %%gh bandWiAtﬁlplpe 413 -Mai nt ai ni ng resource
st at us Congurargntipicor orhexfeafiterr dnostep ABdhager 560 is

the maint enancgy fdg ﬁiqaté*lfit'c'ﬁf 9'36&5!198 é’é)ééﬂblte%e 1ts own IAR ggBNts of the
. virtual bearer_channel platf inforpatiLon is readily

hi s
storedin and PERHSRRR/ECR) to tgg V?Bﬁ*%ﬁ]q?ﬁ?ﬁﬁmﬂhaapeéxPé?ﬁg?nﬂatabase 240.
For e230p| echisudiAMaingdudesi the dstigmmsdonsolCthe dalected

access point (fder AHdMNGN (3kaDaghe 2R 1CARHE @Bt ination pofiil abasE

recogni zed by t e resource
manager 560 mefPRi%s tthr?evé‘tr&léé anrer chagmel, o a5 £QFBr 25Aan®ae coni ng
into the virtusthéeaimportant routthgnivetommatifonyr.m 2he mmrlbl gh bandw dth

pi pe 245 It transx?lttaéé%\}@ Rhal gi%wﬁrg Q#]éﬁro p< ag gsgg,egbabannel_

goi ng fom the virtual _bearer channe over
the hi gh bandwrBe iPtisfe sipnaling LBESTRE IRnador 566‘“1’19: the IAM

(more correctly the CCS message containing the ISUP
TAM) will include the selected bearer channel (i.e.,
the CIC), an OPC field set to the point code of the
15 bridging switch 130, and a DPC field set to the point
code of the virtual bearer channel platforﬁ 250. The
CCS signaling message is transmitted to STP pair 230 -
over signaling trunks 235. From the STP pair 230, the
CCS message is transmitted to the virtual bearer
20 channel platform 250.
In step 606, gateway 550 receives the CCS
message (the IAM) from STP pair 230. Gateway 550 is a
protocol converter. It converts the CCS message from
the particular CCS protocol to, for example, a TCP/IP
25 protocol. The TCP/IP message is transmitted over
TCP/IP network 570, which can be an ethernet
network, to resource manager 560.
In step 608, the resource manager 560
extracts the CIC from the TCP/IP message. The resource
30 manager 560 then translates the CIC, using an internal
or external database 240, to determine where the data
is located on the SONET bus. Specifically, the
resource manager 560 determines the cell identifier 406
(the second byte} and the position of the bearer
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30 - determnes the inconmi ng bearer channel status by.
determ ni ng whi ch bearer channels comng into the SONET

cross-connecting controller 510 (fromthe high bandw dt h pi pe 215)
are avai | ablg apdgeghi ch of these bear er channel s moTaUsIs00zSe.
Simlarly, the resource - 32-

manager 560 determ nes the outgoi ng bearer channel status by
determ ni ng whi ch bearer channels com ng out of the SONET

Cr oss-connect.i n ontr | er, 510 e i |.ab whi ch of these
bear er Chanrﬁgﬁﬁh;i %%n the cefi which is 8Y& L? iﬁ% e resource nmanager

560 mai nt ai neharnels Of thépresbht status and the potential status of each
transacti on processi NnGpUBitepo820, dee r@%bu&&éﬁiﬂhﬂagéﬂ?sso uses resource

manager 560 nas a@ﬁle&f@%ﬁ‘&?fx%ép et:{tf}:résc%% ' 2BohOtne 1% [ pcessing units

are busy, an can a fave knowl edge of
how $ong a gdmmmmphonransactlon Processing whit @;55 (ox35 has been in

use. is to rédeigddihd Oéb.llt he m&souaweavgsaggf fdibakai Ns

know edge of Whl ch nsacti on ce uni 5 535 can
process a cal? Wi St 5eEHER 8‘?0‘? t&%&?&rﬁs Shl';hchannel pl atform
250. For exangpeeseris resgansdated VerSlqmanégéhGSEﬂmhﬁﬁe&ﬂﬁQQes whi ch
transaction goQOESE] NG, (géin, the y@éé&c@&mnﬁ%&rcwnpﬁ@ﬁm& 1- 800- COLLECT

(r:gl:]:ipr es spel:‘?"aj;rh‘lﬁsoilég tﬁg’s g% e&cg ]:?nmt{queltehﬁée “odtredt Cgla!st lzgat i on
nunber i s antBafsackriyer pndeSEmnmemnxtuﬁzﬁe translated to different
nggﬁ:iedﬁgﬁgd'ng on the ildeating this Hecdd¥edehérvite Wddueaither data, the
g an appropriate transaction processing unit 525, 535,
the resource manager 560 maintains an active list of
15 which transaction processing units 525, 535 have the
capability to process which types of calls. This
active list can be maintained in an internal or
external table, (e.g., database 240) which the resource
manager 560 can readily access. For example, for
20 1-800-COLLECT calls, the resource manager 560 must have
knowledge of which transaction processing units 525,
535 can process collect type calls.
The resource manager 560 can also perform
load balancing in determining which transaction
25 processing unit 525, 535 is to process a call. This is
done so that the transaction processing units 525, 535
are not unduly loaded, for more efficient utilization
of these resources.
In accomplishing load balancing, resource
30 manager 560 keeps track of the ‘present load' on each
transaction processing unit. The present load can be
measured as a function of several variables. One
variable ie the fraction of the processing power that
is available. Another variable is the number of
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560 obtains this informati on by accessing an internal 25 or external
dat abase, such as the database 240. O her speci al processing
requi renents include connecting to an operator as specified by the
dat abase or pMRIEFINR addi ti onal voice pronpts bef QF%T’Pf?r’f?Pﬁﬁ t he
control over to the transaction processing unit 525, 535. 30

b. Incomng Calls When a service request cones into the
pl atform over the CCS |ine 235, gateway 550 inforns the resource

manager 560 ofgdRE ceméguesteqdEbécdyed aitdithg transaction

- 33- . <.t e, ge. e : a 560
determines frdmoccootngd uFﬁFssgggséééicn%;gﬁiﬁé %ggﬁgglgﬁggne ®data is
coni ng. natyzne afethgs spyrice eequasta @ldecated| kel her ansaction

processi ng unitrddactidn papabkeind wicessing the 5 cal |

In determning to which_transackion ' rocessin 1t..525, 535 to
di rectsean i ncom ng cal | ,IE‘ s_@%% &i?t h%h?.erseosl?ru genﬁ‘ﬁgég? 5 66 p%l??’brms | oad
bal anci ng (al stransmits a calledffered sHimnaiglto tbe arpnpbriadmsed on a 10

predet er m ned WfadHRltildnTproakssing i @it (93% . ea@UREeed, each bdE¥Eger 560
can distribute .the incom.,ng ca

units 525, 535SRARAEL SR emu’ %et‘;\ﬁ%maﬁ%%%g&*on%l%rﬁ:%‘s?zg? 535
have equi val erR50 at SONETpcyossscennechjng icontrofiderpbbesomer) wifici ency.
15 10 over d beardeketRahRE eNDRE RourlcRembREGHECS60 has manager
perforns |oad ]?r?olwalnecégneg ol%y tggeg{rgglélgialcih:f fo t'lﬁl of the bearer
channels coming into and going out of the bearer
channel platform 250 by accessing an external or
internal database 240. Each bearer channel is assigned
15 to a specific bit position within the frame of the
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
20 the call offered signal which bit positions (or SONET
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.
25 In step 614, the transaction processing unit
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
30 messages {or prompts) asking for information from the
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
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"present |oad" on each transaction processing unit 525, . . 535. The

present | oad nay be neasured as a function of a nunber of

vari ables. One variable is the fraction of 20 t he avail abl e

processi Ng pRyBssdseL£d i n a predeterm ned : anmount  Opct/§83bids t he
recent past. The fraction of processi ng power used can be
ascertai ned, for exanple, by using utilities provided by the
operati ng systen1 supporting the individual transaction processing
units 25 535. _Anot her Vakl ab%e I S e nunbe of service
requests all & edst §LEheT 5 ffoft® c’e’é%‘? &St ephon 525, 535. A

third vari ablterminahelihat fellsfiwethby recordingeifvithe infoesssiat| ocated to

the transact iQn the transa@ii&?%&'o@@sgﬂh&suﬁs@@ 525535 F%Q example
c. Qutgoing ¢ apsaction

processi ng the' 2 callgy ¢3n gos; asked \f\PFI t%%e‘EP]t]c?rnﬁkBaQﬁ'om‘g%'?n’gs call from
the V¥irtual besoededhbwmnehe pimrfsacﬂméﬁOproﬂBSMwunit 525 when

- 34- oken by the @%ﬂ@i‘ e saherleﬁPQ QQELEQI:L%' is égse&ransact ion

sp
processing unit 525 teceivin recaord
i nformation FFbHFVhénCEP?éQ %EIPHeC%%??Qw %Plcn is recqrded A t he
cal l ed party thel ephnaecnimbeprodﬁs;sungthmﬁ 525 as tar aesdesi of duaicessi ng

uni t 525 willgop %eﬂmﬁp Caldqidifey (oruer) sfald Rl p%teycbﬂmﬂﬁij@%tf& verify

accept ance of ng onnection between the
cal 1'® and tﬁétabllshed hefyesn galler at telep one terminal | og of the
.call (to the1ldal hed phetyyansacHion proceszihld whiteSR6disudvesd 4 he virtual

bearer channg);girectional line.

G. Establishing an outgoing bearer channel
15 with the called party
FIGS. 7A and 7B are flow charts illustrating
how the call is connected from a transaction processing
unit 525 to the called party.
In step 702, once all the information is
20 collected from the caller, then the transaction
processing unit 525 transmits the information to the
resource manager 560. The resource manager 560 has
knowledge of the availability of all of the bearer
channels coming into and going out of the virtual
25 bearer channel platform 250 by accessing database 240.
In step 704, the resource manager 560 then
selects an available SONET circuit i.e., an empty cell
in the SONET bus, in which to make the outgoing leg of
the call. This is the leg of the call that goes out
30 from the virtual bearer channel platform 250.
Accordingly, in step 706 resource manager 560 sends a
make call message to the gateway 550. This message is
transmitted over TCP/IP network 570.
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pl at f orm 250: Wen- t he transaction processing unit 525 desires to.

make an outbound call, it infornms the resour ce manager 560. The
resource nmanager 560, in turn, selects an avail abl e bearer channel
for the 15 WO9888%0i ng | eg over the high bandwi dth pi pe 2FPET/US}%00125

- sends this informati on to gateway 550, which uses the CCS net wor k
220 to connect to the called party. The outgoing |l eg of the cal
is then transmtted over the avai | abl e bearer channel sel ected by
the resource 20 NN ePGd8, the gateway uses the dnrldrmuaiibability
or failure of resourcgg ' lThe resoyrce nan%%er 560 al so
handl es LragRny ?%bfﬁ?“f Q:h& mpglel ﬁ?é HEFERBUrRINFHES 35

transaction preo¥sespgnding LG Messagear eSpeal fitAld .o the gatewayr ocess the
I ncoLn ng call, 5tbggé§§9a£§£tmmﬁr i%@ueaﬂgblthe calldd/PaethnaumBkl SO it
can be_process y_the next, vai] abl e_ t ransacfi.Qn processing

unit. The resoggeg nbmbes ebe%zfé’é’}%gycghea?ijoiiér Rarﬁ]é: al | at an

al ternative 30availabledpsaody whapnedesshAngIMMimessddecispl ays pr e-recorded
messages indi cabihAgnac g8l Ao thd R 10R10E" swhich B3¢l dnciuding tHeS parked,

it is also placed, n a queue until the fext appropriate
transaction pr3¥éiipRie eI el (i.e., %5%)1&H}ég% et to the
- 35- point code of the virtuallf beares cledmned pechtifivedm R8O, pl at f orm
cannotyg andUBPBEE 58 &&the HAAntCEBHECSE BHR AR 1 RAQL BWiTRRd @

130.

In step 710, the bridging switch 130
transmits the message to the called party. As _
recognized by those of ordinary skill, the called party

15 can be located in a number of ways. The bridging
switch 130, in combination with the CCS network, must
transmit the call to an appropriate LEC switch
(specifically a CO switch) that will locate the called
party. For example, the call is transmitted to one or

20 more switches, one of which may have a connection to
the LEC switch of the.called party. The LEC switch,
operating within the called party's LATA, transmits the.
call to the called party.

In step 712, address complete (ACM) and

25 answer (ANM) messages are sent back to the gateway 550
from the network. For instanée, after the IAM is
received at the LEC switch, an ACM is transmitted back
to the gateway 550 over the CCS network 220.
Subseguently, when the called party answers the

30 telephone (goes off-hook), an ANM message {(an ISUP
message) is transmitted back to the gateway 550 over
the CCS network 220.

In step 714, after the gateway 550 receives
the ANM message, it sends a connected message over the
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rel ease nessage (e.g., REL) to the bridging switch 130, oo requiring

the bridging switch 130 to release the call. 5 The bridging switch
130 will send back a nessage acknow edgi ng t he rel ease.

The pl at f or Ryb so/5k8¢3e sel f - heal i ng by maki ng use OpciisvoksiowM edge
about failed transaction processing units. In response to such
know edge, the 10 resource nmanager 560 will update its database.

If a transaction processing unit becones i nactive during

processing of a,call, it wl]l notifé/ t he resource manager 560. In
turn, the reSBBfTR network 570, kg the spgpapnce PeaREeEPethe S (0 a

di fferent 15informs ttleens@Ebureepmatagar (Fouthatoa vontedtidredata@ channel
platform 250peen est 1ﬁ$h d ove: ﬁétégﬁbdyhgtQ%agkgs?ﬁéﬁﬂéEJﬂJ1HH@' goi ng

out) over the high bandw pt pe 215 are [ost, the resource
manager 560 GRIIeRAEW -)t's status accordingly. For 20 exanpl e, the
resofirce manager 560 Vid Istiepddlé,itise resource nahapasesd® i ndicate the

condi ti on. TP?aﬁé'f@Eé'é)%eOfbearer chan%éle. E%iﬂb” Eﬁﬁ@ﬁ%s@rﬁdmr e fully
el ow, ' Es i

described b } . tabl 'shi ng an 1 ncom’'ng bearer
channel 25 to detgmpine where,eREePing Messsorg gheeld be placed FIG
6 is a fl ow chathe i $ONES bafsi.ngSpevdfimally, the resbbrie miuwreated fromthe
bri dgi ng swi . t ﬂgﬁg N o] S| |, 525 on the
virtgalgbearégsl &é%ééﬁiﬁéﬁug%ﬁefe%}a% prnﬁ%f%h4§8 41 éﬂg{éggltfé% In step
602 10br i dgi nBE sthe dreamsr ShaRnRbswithin the cell, AR ra3ddiiqied from t he
switch 120 apHedeéssutidemaindgbr 560 inforniae thenbeghsactivwt be made to the

virtual beargiocessing ufifaBA8l (R AL Mn THE BLkdIe Sy {Ch 130
| ocat es A aval Tabl e bearer ¢ annel ‘gorng to the virtual bearer
- 36- which the outgoing leg afgdyg PtE SPEFRTSPeRiE 20Fhe
resource manager updates the status. :
15 In step 718, the transaction processing unit
establishes a connection to the called party using the
SONET circuit (the designated channel in the SONET bus)
by means of the call processor 520A. The transaction
processing unit 525 then plays one or more scripted
20 messages (or prompts) that informs the called party of
the collect call and provides the called party the
opportunity to accept or decline the call. The
scripted message is followed by actuation of the
transaction processing unit 525 and the call processor
25 520A to receive information from the caller that is
either spoken or keyed into the telephone terminal 110,
followed by recording of the information by the
transaction processing unit 525.
For example, the transaction processing unit
30 525 plays a prerecorded message informing the caller
"You have a collect call from", followed by the
recorded voice of the caller speaking his own voice,
such as "Timothy.”"” The caller is then given the
opportunity to accept or decline the call by keying in
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channel platform 250.. This.is an avail abl e bearer channel al ong the

hi gh bandw dt h pi pe 215. Concurrently or thereafter in
step 604, bridging switch 130 al so assenbles its own [AMfor. 5
transm ssi on WD 9¥8s803i rt ual bearer channel platform PCHYSIARI2S | AM
i ncl udes the designation of the selected bearer channel (i.e., the
CIC, the destination point code of the virtual bearer channel

pl at f orm 250, and ot her inportant routing information. The AMis
10 transgi &igﬂt Oy s d\8 Y 9%' '--ngrn%w k ﬁ?& AW bR the
ot her signaling

ormation. For exanple, the &rmre correctly
t he CCS rressag@rESﬁ?%ﬂ-W rfbmt”neszlsswpll accept "rl}ﬂvpc%%d PREYYJE the sel ected
bear er channel réSpense to deterntime @h€rhennoOR(®Y ited Pprsstideoat he poi nt code.

of the 15 a?&%i‘&n %Evﬁéﬁr{}%‘%’e %Q? 8- rc %ﬂé#ﬂﬁﬁfnfe‘&t&@ﬁ poi nt

code of the virtu ear er I at orm 2 si gnal i ng
nmessagé is traf3kpbPlithed beyween rthgg,(gransactlon Rracessdmg YRdtt PARks 235.
From the STP paha 288, ciilféd party isCoPepra sbidirectiamainiltined to the

virtual bearer 20 tat%pee(?éllaggokmgggcespted tbhe tlrmsaf:tloﬁn step’

606, gateway 550 receives om STP pair
230. Gateway 5Bgofgsging unit S35 G&aé‘cép-s‘éom%‘?%rthq tCaddirePfs the CCS
- message from called pahey paridfudadr t6Cacpept ofd dall f orrnexadple, a TCP/IP

25 protogal . Jhe J; / ranﬁgg Iy TCP/ 1 P
, networ‘Q 570, w%ggﬂagléﬁ be%nééét]?q%'%sqgieﬁe& tt\EAor sO'i\é"‘tq-'o resource manager
~ 560. processing |ynkt f2%08 11t ﬁ@t%éxoth%er%ma‘gf@r meggger

extracts the Ckgof bﬁm:ﬁéehé'é?/ﬂd:‘ﬁ&%&@ﬁethé'h@alpsowmﬁwﬁﬂ also Mmanager 560
e {rans 2t os ARG AN WS Bakpyay g gl LA el cDeee
Specifically, tkguired. Ga¢@éﬁmr5c§é’ W&hégé?n@@%é@@ﬁﬁ% spi&chel |
i dentijsi er 406130 REL (release) messages over the CCS network 220.
The bridging switch will send back an RLC (release
complete) message to verify the release of the call.
The gateway 550 then notifies the resource manager 560
of the release, after which the resource manager 560 .
20 will update database 240 and store the status of the
bearer channels.
In step 720, when the called party accepts
the call, then the transaction processing unit 525
transmits a message indicating this condition to the
25 resource manager 560.

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

- 37- channel within the cell, which is one of the 24
channel s of that cell. In step 610, the resource nanager
560 uses wo 99ssggzhe call ed party nunber extracted from tdornisédpdizs 5
determ ne which transaction processing unit 525 (or 535) is to
receive the call. This called party nunber _ I s the nunber returned
byngata?a280125, whi ch represents a transl ated version of the
nunber 1- - COLLECT._Agai n, the resource er _can_perform a
10 'ook-up i n d3PaBEER B0y (FUSEEPHFRE THAG) Rol sends 2’

transacti on kriodrigsj mgssage &P&r the TCP/IP network 570 tgl [theating this

(o8 SoACRFBIN the bridgldy HesAGROPELAIGd (i 29LE0BEPT 00CSS 10
y y . f I Ntaln an |ve |
of 15 PR e 0SOmiBE SORREG Ry nfr & EY% bagken Shatagd) >

capabi | ity tio prioeasanshcthon ypescessingl kpitTHh2s from the caddeve |ist can
be mai ntai negh§ i dutl®ifg! cOhnection (i.8%!evPalbdUre cHla@n@1y) database

240) which the resource . manager 560, ¢ eadi l.y acgcess. For -
exanpl e, forEZ@n the trAnsaEtEeR |RXCFEFRG, uf‘ﬁ'éa?%éot[ﬁc emé’ﬁégga 560 must

have pakinowl eéthge bafidehhg messayeadnifonmpr e sy rayvamnistd 525,
989 can proc@f&h%ﬁ&é‘aﬂbr&&8§n§aiiﬁ- essage, which identifil¥s E@gOUrC€ manager
560 can al so_perform | oad bal anci ng |ﬁ det erm ni whi ch
traf@action P80 bearen hagaeify uth (FEPSNSE35EE IBEPIBL acall. This
is Semds sautt e blrédyimgSEAR n@sspgectesting hmidsing’5, 535

switch 130. o '

In step B804, the bridging switch 130 receives
the bridging FAR message, identifying the incoming and

15 the outgoing legs of the call.. In response, the

.bridging switch 130 bridges the two legs of the call,
i.e., between the caller and the bridging switch 130,
and between the bridging switch 130 and the called
party. '

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

25 In step 806, a release (REL) message is
transmitted over the CCS network 220. Specifically,
the bridging switch 130 transmits a REL message to the
gateway 550 of the virtual bearer channel platform 250.

In step 808, gateway 550 informs resource

30 manager 560 (over the TCP/IP network 570) that the two
bearer channels have been released. In response,
resource manager 560 updates database 240 to indicate
that the two bearer channels are once again available
for other communication.
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are not unduly |oaded, for .nore efficient utilization of these

resour ces. I n acconplishing | oad bal anci ng, resource 30
- manager 560 keeps track of the 'present |oad' on each transaction
. processi ng unWQ99R5803pr esent | oad can be measur ed aBCHUSIMWIZSon of

several variables. One variable is the fraction of the processing

power t hat I s avail able. Another variable is the nunber of

- 38- service requests allocated to the transaction

processi ng unit 52i5i 5351%%¢é15't LB‘j.OVaEEBB{JQC%SméK@;et: 560 infBafndl € of_the5
service requests, alloc e , transaction .processing uni

In step 612, tﬁétﬁggﬁuﬁi ?fa%&&elreblgﬁsfehéﬁ'e” e retcre&%§m° s%a cal |

of fered si gnal messabe appiealring d#he release) r anEmctdsponseocgasewgyunit 525. .

As noted, eachsBfat8hnsmits a redld@RReloffibfs (HE® eRsuige! Bakxbesr er
channel platf

or . . 250 a ET .cr.oss-connecting controller 510
comes Pn 10 che B’v’%?g’am{)es@ﬂ’etrca’c?fg#nell?dl?ﬁ’él?%sﬁ'tﬁtcé"%aﬁﬁ &P560 has
know edge of thesabeehatonpletest. all of the bearer channel s com ng
into and goi ng out of the bearer channel platform 250 by accessing
an external or i nt ernal .database 240, Each bearer channel is
assi gned 15 to a sﬁeciqqquﬁlﬁiﬂééFYiBE bt HITe Ofe TESQNECEE t he
SONET bus, which can be referredrtansastidofplEdcessing tunits or a

di strijgution n Ly cuit. - Therefore, based on the
: }99 15bié& ) 1
bearegachannelﬁg %Ee received_call, the resqurce manager 560

desi gnates in 20 tFe tsunossifpdes ghat when ¢ isarwice FeSPESsns (or
SONET {i.e., the IAM) is received at the virtual bearer

channel platform 250, no required transaction
processing unit 525, 535 is available. As one example,
15 the resource manager 560 determines that none of the
transaction processing units 525, 535 are available.
As another example, the resource manager 560 determines
that no transaction processing unit 525, 535 capable of
. handling this particular incoming call is available.
20 As one option, the resource manager 560 can
_ queue the incoming call and wait for an available
transaction processing unit. As another option, the
resource manager 560 can park the incoming call at
another transaction processing unit. This alternative
25 transaction processing unit will provide bit positions
on the SONET bus to play a recorded message for thé
caller. For example, the alternative transaction
processing unit can play the message "We're sorry, but
all circuits are busy. Please hold." or instead a
30 musically greeting. The resource manager 560 will put
the service request on a queue. In predesignated units
of time, the resource manager 560 will check the status
of the required transaction processing unit 525, i.e.,
the transaction processing unit that can process the
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circuit) the transaction processing unit 525 will use . . to access

I ncom ng data. Here, the transaction processing unit 525 is one
that is available and is capabl e of processing a 1-800- COLLECT
call. 25 WO 99/35803 In step 614, the transacti on proceesus®oust

525 establishes a connection with the designated SONET circuit via
the call processor 520A. Determ ning the call to be a

1- 800- COLLECT call, the transaction processing unit 525 then plays
one or nore scri.pte or _pronpts) asking for information

call. ggr_the required transac 19 ST HBikage i s

fromthe C _
fol l oned by &fludeicomes availably, tthe reaosuce imanggear&$di wgllinit 525 and

the call transfRFOERESEL1 DA O FRCBEYBes MY BY isdhdingmithg caller
- 39- 11 of that is elt,\?vgr spoken” or yed i'nto the

tel ephone 211 Offgrpd messags. A5 da"bg ‘?é%ﬁfrdi -of the information
by tHe transaction processing unit 525. For exanple, the caller

can be asked for the callerys ngmsaMieh pPocessing ‘?.‘EOEQE%% the
“transaction processing_unjt 5 spoken by the caller. After

25 when
this, the caller is askbd*® p°ss£]'e[ SPREYERS HFRARSAGRISR being cal l ed, which
is recorded lprocessing unhe §2HNSIGt wdhlpfatkssily thdist A2k, asha series of

dual rééa%%c@uhahaé§fwmlﬁlf>&wﬁé Shy"@ S éﬁﬁ%n%ﬁgyni cation 10

est i shed between the caller at telephone term nal, 110 and the
tranfbction préoSaStign RFPCeIHNG uhgE, of the same Wrkuad -PERRar | i ne.
channel platform 250.

J. A supplemental embodiment

15 FIG. 9 is a block diagram illustrating a
supplemental embodiment. This embodiment illustrates
(1) how a virtual bearer channel platform can have more
than one SONET cross-connecting controllers, and (2)
, how two or more distribution networks can be joined
20 together in the form of rings.
LEC 910, LEC 912 and MCI local network 914
provide communications toc 0OC-24 SONET network 970
(i.e., a distribution network) by bearer channels
on high bandwidth pipes 920, 922 and %24, respectively.
25 These bearer channels are respectively multiplexed onto
ADMs 930,931 and 932. Accordingly, ADMs 930, 931 and
932 serve as SONET cross-connecting controllers,
providing access to SONET network 970.
An SS7 gateway 940 is illustrated, providing
30 the protocol conversion function for signaling messages
directed between SS7 network 960 and a platform TCP/IP
network 950. One or more resocurce managers (not shown)
can manage the resources of a virtual bearer channel

-46-

SUBSTITUTE SHEET (RULE 26)



G Establishing an outgoing bearer channel 15 with the called party

FIGS. 7A and 7B are flow charts illustrating how the call is
connected froma transacti on processing unit 525 to the called
party. WO 99/35803 In step 702, once all the infor mat iF&RUSE/09dRS
collected fromthe caller, then the transaction processing unit
525 transmts the information to the resour ce manager 560. The
resource nmanager 560 has know edge of the availability of all of
the bearer la fofRaddlined Py 8871 Bhewdy O) NADMY 9af0-bhS, V' rtual 25

bear er channel tform 25Q by acc | Ng_dat abase 0.
In step 704, g ?EEOEFE%P |%§8ePn§63 yﬂ%hnetwor 57t sel ects an avail abl e
SONET circuit i.e., an expthowsl lan SS7 network t46d SONEEdrwrespondibhgch to

make the outgoggg u§9n£fnetwork eleh@ﬁtgaéﬁﬂ 13425'§Zé'35d 8ggohrbhe cal
t hat gges out om t he virtual E]lF)ear channel Iatf?rm 250.

AccordPngly, |ﬁ1%P§br?%ﬁéTé§Bﬁf€§ R&R4Y ?Rﬁﬁﬁ?g?n emgpke cal
nmessage to t hecgatesayséd(as Tecogmigedgbyi shose skilldd dmsrhiet adtover

TCP/ 1 P net work ?;K 1y, although SONET networks 970, 980 ara0-
SUBSTI TUTE SHEE ?Eﬂﬁ&y 96) ¢
illustrated, any distribution network can be used, as
recognized by those skilled in the art.

10 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

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

15 - well as a SONET interfaces (not shown). Ring interface
942 accepts bytes of data coming into it on an inbound
path (i.e., from SONET network 970) and transmits these
bytes in an outbound path (i.e., onto SONET network
980). For the inbound path, a processor will place

20 bytes of data from a SONET interface (interfacing with -
the SONET network 970) onto a TDM bus. For the
outbound path, a processor will place the same bytes of
data from the TDM bus onto a SONET interface
interfacing with SONET network 980. Ring interface 942

25 performs signaling functions similar to the inventive
gateway (as described above) in determining the
locations of the bytes of data on the SONET networks
970, 980, and is therefore connected with SS7 network
960.

30 Ring interfaces 946 and 948 can perform a
similar function as ring interface 942, providing
access to additional distribution networks. 1In
addition, each of ring interfaces 942-948 can provide
access to more than one other distribution networks by
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In step 708, the gateway uses the infornmation - transmtted fromthe
make call nessage to generate a correspondi ng CCS nessage.
Specifically, the gateway 550 generates an | AM including the

cal | ed partyoRbadags 5 - (the nunmber being called by tkerwsdsioerzs and t he
avai | abl e bearer channel. An | AM nessage is transmtted to the
bridging switch 130, including the avai |l abl e bearer channel (i.e
ClC, an OPC set to the poi nt code of the virtual bearer channel

platform250 10 a et_to t | de_of the bridging
switch perfoyming eRL sahe e chChn, P s‘{)u% : i’%gl?ﬁeo%rl dgi ng swi tch

130 muiltdpd g disthibutdonagetworkse widh @@cgapﬁyyme
recogni zed Iy ha@tiﬁg%egéydéwymklthts ider&aldaad, paihy 15 can be

| ocated in a nunmper "o The brid in

conbi nat i on 1RitERE Pﬁ@s&%@ ni"th? TRESt gpp"goprlatetlyaﬁgﬁ#?g aI | to an
apprsopri at e inkE€rfacesh"” ~ (specifically a CO switch) that wll locate
the called party. For exanple, the call is transmtted to one or
20 nore sw tches, one of which may have a connection to “the
LEC switch &Vt ROREAPFLMparty. The LEC switch, - operating within
the called party's LATA transmts the call to the called party.

In step 712, address ﬁﬁﬂPée&aen(oﬁ%nﬁadlﬁénts of t%l&swéséﬁ\edl\/t messages are
sent back to the gat evvaé he net REE/FE i nstance, after
tr

theld AM i s J-n"en':mnr be Fv‘%"c?’htdetsﬁElEEe EWY%'h ig$ ansmitted back
to the gat ewﬁa}de'i&&oouethaheﬂ(&%hwtevxbebnmﬁesented by wawbeéquent|y, when

the called RapbynANsRys A€ A% 1imicabebfPNORf oass stbaliopl), an ANM

message (an nmessa e IS transmthte Ié ho t he gateway 550
over and geopesehietipraresnyt invention shou | R®step 714, after
t he gat eway 1Hixltefcbiyvany of the above-Abltnissd@xemplagzy¥nds a connect ed

masg:t ge Overert&;&‘ilments, but should be defined only in atébérdance
with the following claims and their equivalents.
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. TCP/ I P network 570.to the resource manager 560. (This i nforms the
i resource nmanager 560 that a connectre&A%%;______ __been established over
- an out goi ng bearer channel to the arty ) 5
In step 716, tW@9%358ur ce nmnager 560”"’"’ m! es t h@GTABPUNI2S
. channel , using the database 240, wher e out goi ng
" nmessages should be pl aced on the SCNET bus. SpeC|f|caIIy t he
- resource nanager 560 determines the cell identifier 406 and the
. position 10 whgsgiﬁlﬁ£g£ﬁ§iﬁmaﬁha””e| within the cell. In addition,
" the resource manager 560 Infornms the transaction processing unit
. 525 the position on the SONET bus to whi ch the outgoing |leg of the
call cdrresponds. The A virtualedmarss changei phatfemn tdnsl gadeway 15
In step 718, tRhenhicdRsaCtdod RUrRRRSIHAII M hetwork witledmbldshes a
~connection to %%gicallﬁ garty usi ng the SONET circuit (the
desi gndt ed chamFFSFn CPARISHREEPIRGLS1ng:, by  means of the cal
procesdgor 520A. The transaplumaility of trapseceﬁenngranéSSiﬁgsunﬂns pl ays one

S or norg Scr'pt@%rz?rocess1 RE SSRGSl a3 R Qﬁphsﬁe£@§ée'fgdﬁé§%1:he cal I ed
. party q he collect call and prow ges the called party the

: opport@nlty to accept or2detFFrPHHO HEtwoFkoProviding gorjnted nessage is
- foll owgd by actasmimumicatiohe with said plamsddtioof ptosmesetigminit 525 and

the calf procesiiaciiing uns 5200 T SR8l HohBhE LY riRidiy cal | e

that is el t her en or into ne tern1na| 110,

fol l owdd by recor di ng ofatﬁ€°$?ﬁ?RQRﬁQQi?gb§°Pﬁ§°ller oT QQURAG i on

- procesdi ng uni ttHe?ne or more bearer chanmelsexanphabd dimetdtitartsiaei ion
procesgi ng umihég% 525 plays a prerecorded nessage informng the

cal l er khave a coll ect caII from, followed by the

record@d voice of the caFPERLEiRGITSAPH] fOr,fRCedViRg a signaling,ch as

"Ti notl3y. " The meaidagte ifxomhehe gtamaturditations netwoppprdandity to accept or

decliqg the call by keyiggaﬁgmission means for transmitting a

15 signaling message to the communications network.

2. The system according to claim 1, wherein said
receiving means further comprises:

signaling information converting means for
converting said received signaling message to an
internal message in an internal protocol used by the
virtual bearer channel platform.

AN WV H W e

3. The system according to claim 2, wherein said
internal message is carried on a transmission medium,
said transmission medium comprising one of:

an asynchronous transfer mode (ATM)
transmission medium;

a frame-relay transmiss1on medium;

a token-ring transmission medium; and

W N B W N

an ethernet transmission medium.
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-42- . SUBSTI TUTE SHEET ( RULE -26):

a digit indicating "Yes" or "No." I action processi ng unit
525 will accept the call e(u wl GEE\@E‘Iresponse to determ ne whet her or
not to prov*@vgg9 803 C Oy the callers. phgus®d9Isi cation
5

establ'i shed between the transaction processing unit 525 and
the called party is over a bidirectional |ine. If the
call is not accepted, the transaction processing unit 525 can al so
informthe caller of the call.ed party's refusal to accept the call.
In this 10 4. scenBpf oSYS 4R @é’IcPrfiénﬁ?e'F%a{éﬁm zThghFFﬁhga%?’r‘gn
processi ng Widei®véd Bighalhiig medshger £soarcanmemahannel 560 of the
need, to rele he c I | al so transmt a nessage to the
gat y 550 % z’ta&?'g‘fzegéés)lsraeggégl.e' required. Gateway 550 will send the
bridging switch 15 130 REL (rel ease) nessages over the CCS network
220.q 5. The bri ggengyswén clecordingetnl diecin 4n Rhé€réizl| sabd
co ete) nessage t.0 | | ea the, call. : The gat eway
550 hen|mﬁ5%Q%%¥th3¥§éé%%?%gﬁﬁ%ﬁgge?§5§%e IE: of the release, after
whi ¢h the resource nmaABgRNSEGESUR) signaling | Resfad@ie dat abase 240 and store
the gtatus of the an ITUbEsSuErsighalingsmessage; | In step 720,

Efgg%ggfngathfg Eggtyagcfgﬁéssignaling m&ggaﬁé“ﬂgiﬁJ“E%eEQQiEr@85§CtiOn
6 : .

given country.

1 6. The system according to claim 2, wherein said
2 internal message is in a byte-oriented protocol.
1 7. The system according to claim 2, wherein said
2 . internal message is a protocol defined by using

abstract syntax notation 1 (ASN.1).

1 8. ~ The system according to claim 2, wherein said
T2 internal message is defined by a protocol, said
- 3 protocol being one of:

4 .~ TCP/IP;

5 ECTF S$.200;

6 X.25;

7 SNA; and -

8 Q931.

1 9. The system according to claim 2, wherein said

2 received signaling message indicates that said service
-3 request is inbound to the virtual bearer channel

4 platform, and

5 wherein said receiving means further

6 comprises:
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transmts a nessage i.ndicati s condition to the 25 resource
manager 560. . Rel éast the virtual bearer channel

- platform Fl#ﬂﬂ' I rt illustrating how the 30
call er is conwex9888080 the cal !IMIMMI vi PEUEP98RE er
S

~ channel platform250 is released from " = t he connection. This occurs

If the called party accepts the call

- -43- In step 802, the resource nanager 560
sends p bri dgi nghJapss2ge e¥ehshile iHd/daRaneheikad®7eboadde
gate 550. The bri dﬁgollg% rressage i.ncl udes the CLCS of bgth t he
i nconifig connetR idrF§FCEEe FRRa 3af8¥.%#iﬁﬁﬁﬁ%?95 earer cRapRels t@%action
proces¥i ng uni saib®>=dmame requaksker and the outgoi ng connection
(i.e., via bearer channel) fromthe transaction processing unit 525
to the called party. The bridgi ng nessage .i nforns the gateway 550
to 1 trab@mit a br'qb@gisﬁ'étﬁﬂl?aﬁ%g%%’g@ Sthi R 1dént WRPESIR K3 4%

two bearer charestédved |sigregingsmestage ghd eumnlackndwledgment messisg@ut the
bri dgi fg FAR mﬁ&ggﬁ%& P ehiAdi88 has been etlabilshdl to 2

In step 804, the I'g swtc recel ves the bri dgi ng FAR
nessagg, i dent FayleRy RAFEY RVEH Agbearey schannel .t gadout goi ng | egs of the

call. s1n response, the wherein said receiving means further

N

comprises: _
means for transmitting said internal message
to a resource manager for informing said resource

o 0 =)

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

ast
<

11. The system according to claim 2, wherein said
received signaling message is a release message
indicating the virtual bearer channel platform must
release a bearer channel, and

wherein said receiving means further
comprises: _

means for informing a resource manager that
said bearer channel must be released. '

00 N N bW N

12. The system according to claim 2, wherein said
received signaling message is a release acknowledgment
message indicating a bearer channel has been
successfully released, and

wherein said receiving means further
comprises:

means for informing a resource manager that

R Y N N

said bearer channel has been successfully released.
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bridging switch 130 bridges the of the call, « . d.ed,
between the caller and the bridg' tch 130, and between the
bridging switch 130 and the call m "’” mﬁ The
bridgi ng sw wehesghsases the bearer 3 Mnel S goi NgctRsdoltBizs
transaction processing unit 525 f'r ofn the bridging swtch 130 and

t he bearer channel com ng out of the transaction processing unit
525 goi ng to the bridging switch 130. 25° In step
806, .a rel ease (REL) nessa e is transm tted over the CCS network
220. Yspeci fi &gl' he systgp BFFRERIRE R (CRIP3D t YRPEMR SAHAREL nessage
to tRBe trangmiawtgnfﬁﬁ&n@ffuhehdrr¢¢mﬁrﬂsa&rer channel pl atform 250.

I'n skep 808, gateway f.Qr r 560 (over the
TCP/ | P networ k 570% tfﬁﬁldﬁ%a@ §20£856&‘éﬁh6§}t1ng ﬁanne have been

rel efsed. | ncPR¥BEHERY an 1nterna;e§%ﬁﬁ%§?|¥&hé@bﬂn569n%bd%EQEPQRkaabase 240
to i Adi cate internal tdiathe Rértual beedrsr dmnnrelsplaefont etagaiid avai | abl e

for gther co : -44-
In step 810, %@%ﬁ%%é)&rrasnggahgg T ~ gateway 550 of the -
rel ease (i.e., the receipt of a nessage I ndicating the rel ease).

“I'n résponse, 1gat eway The systehS8ctobding tto a1aéhedse wiverdai e (RLO)
Tos980° backsh9aSinternat WRMALL LU ANEEN HOY cLBIbAELLN (120 LN

rel ease Unavailability
or f&lure oledium,  rgaid transm1331on medium comprising one of: - _

4 an asynchronous transfer mode (ATM)
5 transmission medium;
6 a frame relay transmission medium;
7 a token-ring transmission medium; and
8 an ethernet transmission medium.
1 15. The system according to claim 13, wherein
2 said received signaling message is a common channel

signaling (CCS) message.
1 16. The system according to claim 15, wherein
[ said received signaling message is one of:
3 an ANSI ISUP signaling message;
4 an ITU ISUP signaling message;
5 an ISUP signaling message being specific to a
6 given country.
1 17. The system according to claim 13, wherein
2 said internal message is in a byte-oriented protocol.
1 18. The system according to claim 13, wherein
2 said internal message is a protocol defined by using
3 abstract syntax notation 1 (ASN.1}.
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1. Transaction processing units 10 unavai |l abl e It
I s possible that when a service reci IAM is

uest (i.e., the
received at the virtual bear(ﬂ!!ll m yluuimlﬁ,e! Sp;\é};r F;lr)nl ?0@/@%‘; %;ne)fje
Mo0s x ; !

transacti on WO 99/35803pr ocessi g

15 the resource manager 560 deétermnes that none of the
transaction processing units 525, 535 are avail abl e. As anot her
exanpl e, the resource manager 560 determ nes that no transaction
procesging :Jlnii_g 525, |53l~'§£'|rﬁaléggtém0£ccording ;dﬁmdli'mnmthme@aﬁ?i cul ar
incompg call is, availa : . . ' on e resource
nmanager 560 caﬁ"li‘”'Cfl fnternag.uglﬁgs?ﬁg fﬁc%ﬁh%e%gyﬁ%aﬁgggélgéif o?a%é]n avai | abl e
transadti on prpoetssioly heling. one afiot her option, the resource -
managef 560 can park thedgygeri ng call at anot her transaction
processing unit. This alternati 25 " transaction processing unit wll
provi bit positions ECTF S'zéﬁ’the SONET bus to play a recorded nessage
for the cal l er X.&; exanple, the alternative transaction
processing unit can playgde ggassage "We're sorry, but al |
circuits are busy. Please hold." or instead a 30 musi cal | y greeting.
The re8ource manager 56334 put the service request on a gueue
In predesignated units of time, the resource manager 560 wil |

check jhe statys Thlsyshen’ §88bEESnS M0 AGROA 3P QRESSEAY UNI t 525,
l.e., tﬁe transacti on Procesgl uni can EI‘OCESS

- 1.e. ne t a,ngt t. that t he
- 45- said internal massadgydRILRACeRded EPIRYAEE BARPFBEessi ng
uni t requires an outgoing call from a transaction processing
unit, and
wherein said transmission means further
comprises:
means for transmitting said signaling message
to the communications network; wherein said transmitted

O 00 3 W &b W IN

signaling message indicates an available bearer channel
10 and a called party number.

21. The system according to claim 13, wherein
said internal message is a bridging message from a
resource manager requiring a bridged connection between

B W N =

a caller and a called party.

22. The system according to claim 21, further
comprising:

means for transmitting a message to a switch
connected to said caller and said called party to
release an inbound connection between said switch and
the virtual bearer channel platform, and to release an
outbound connection between the virtual bearer channel
platform and said switch.

0 3 A U A WM
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560 becones avail abl e, the—+eseurce nanager 560 wll . . transfer the

call to it for processing ' i call offered nessage, as
with any other call. 5 "I’iﬂﬂﬂ“ﬂﬂ"ﬂ!ﬂuﬂo 2. Transaction processing
unit fail ureyoosmssses o bl e that the trensesvdonss
processing unit 525, 535 will fail. In this case, the resource
manager 560 will nove the call to another 10 transacti on processing
unit on the sane virtual bearer channel platforn1250

J. A suppl enent al _enbodi nen is _a bl ock

di agtam il | Ustrating & method f°rsdb°‘d1n8n§n?3}:e‘§?%oftﬁﬁesr?‘tgna’?‘ﬁpg Eﬁbodl ment

i1l udtrates and from a( ¥irhoal coeardruahaboel cplatform|cqnunectedntean have

mor e A?@{ﬁ + SOhE Tn St wsric Qﬁ'&ﬂe%éngr%léé HdaRler and (2) .
how two or rmre str utlon net wor ks ca 20 toget her in
the 4orm of §happels, the virtual bearerLEEa@Eﬁ %fdw and MCl | ocal
?gtv@r Kk 9%4 comprls.lngplaOpD.dEa]:DthHﬁ mneastionmrQZEMTunétmr k 970

[ , a dis Kk I h n hi gh
bandandth plféft§£§93§53§5“85 %réh%ﬂ%%%fiﬁ 8 §Qﬁ€i§e request, an hig

, ect | vel ese,Qearer -
chanhel s ar A+ SHRNELEB) PetPTk REEHIDA; § ancatlwlé"gos% and 932.
Accogdi ngly, pIﬁH&iﬁ%&Oprﬂiaﬁsdctlon proce882ngeunit 2 wiSENBT saidss- connect i ng

cont oIIers SN T.

An SS7 gat eway bea&r ﬂ?gllg%%%%??\?ﬁ %E amm%(t%}gr otocol
con¥@r si on f‘émtﬂ]i’d?gft&e §P§n8F|'P@F%é¥§‘§§§s° annels tQith&ed pet ween SS7
net wpr k 960 @iskaimltalchonerw6Pk ) Rsaid methodneomprksff: One or nore

resqQuyrce nmanagers (not,,5ho r urces of a
Vlrggal bear of Channeﬁlﬁ %@Eexvxng a siGR817RYaAEsddlfe M85 Q@ e

signaling protocol from the communications network;

14 (2) converting said received signaling

15 message to an internal message in an internal protocol
16 used by the virtual bearer channel platform;

17 (3) receiving a second internal message from
18 the virtual bearer channel platform in said internal
19 protocol; and _
20 (4) converting said second internal message
21 ' to a second signaling message in said signaling
22 protocol for transmission to the communications

23 network.

1 24. The method according to claim 23, wherein

2 said internal message is carried on a transmission

3 medium, said transmission medium comprising one of:

4 an asynchronous transfer mode (ATM)

5 transmission medium;

6 a frame-relay transmission medium;

7 a token-ring transmission medium and

8 an ethernet transmission medium.
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pl at f orm defi ned hy SS?_gaLemay_QAQ;;EImELQBO-933, TCP/ | P net wor k
950 and SONET network 970 Al t hough an SS7 network 960

and correspondi ng H! F "ﬂrk el enents 940, 942, 946 and 948
are 5 i MassBssmsed, I8nd correspondi ng ePERERPPOIZS

can be used as recogni zed by those skilled in the art. - Simlarly,
al t hough SONET networ ks 970, 980 are illustrated, any distribution
network can be used, as recogni zed by those skilled in the art. 10

Ring ipterfacez;942 connefis fdi®ho@Cadbor@Nd to claim 236t waklre940 to the
much hpgher rate, i stribution

- 192, SONET, . network (i.e.. another
net work) . Ringsalgx;ecelYéﬁiﬁHQ5§&1522?ef?§%$f%sé%ﬁ%??ggkcéapPﬁg di vi si on
nmul ti pBexer (TeMmnahingoffGHpoedisagea processor, as 15 wel | as a SONET
interfaces (not shown). Ring interface 942 accepts bytes of data
comng,into it_on an inbgund th (j.e., fr SONET networ k 970)
~and trhnsnits fhese The mﬁf%@saf’ﬁogal?ﬁtﬁ%mlﬂh%?’(i%l’g.r,elf}nto SONET
net wor said8f¢ceFozd tdigrnalliognuepaade Bs proeedsor will place 20

bytes Ef data froma SO\%I ANY7ETis89e sk HRALL AR Ghdk ayd;h t he SONET
network 970) onto a TDM bus. Far th out bound path, a processor

e, , ]

~will pface the sane byt ed? ofTU ISUP sigpaling MeS%38LTDM bus onto a SONET
interfgce i nt erdmcISUp signadOhl Tmessagws fih sRiecd fiict of ace 942
25 perfo i t functions simlar to the inventive

gatemag (as deég§ﬁﬁe§8§%o€%) in determning the | ocations of the
bytes of data on the SONET networks 970, 980, and is therefore

- connecfled wi t h28S7 net woTke method acg6@diflg to claim 23, wheri@ing i nterfaces

946 and 948 caB.pq’ iRtUkfa1 mespage sMihah EYNCLdObdied iHibdoabelface 942,

. providing access to addition di stTibution networks. In
addition, each of ring interfaces 942-948 can provide access to
nore than one @sher di stThéutethodeiooordingyto claim 23, wherein

2 said internal message is a protocol defined by using
3 abstract syntax notation 1 (ASN.1l).
1 29. The method according to claim 23, wherein
2 said internal message is defined by a protocol, said
3 protocol being one of:
4 TCP/IP;
5 ECTF S.200
6 X.25
7 SNA; and
8 Q931.
30. The method according to claim 23, wherein

step (1) further comprises:

transmitting said internal message to a
resource manager for allocating bearer channels for
said service request.

W o W N -
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-47- ——pe%f—e%m—ﬁg——t—he—sarre path-in, path-.out function on
mul tiple distribution net anyi ng signaling
nmessages. In this latter r@n "“ “ﬂf“ﬂﬂp |nterfaces 942-948 are nore

appropri at elyh degkdogd " hub Lo Imie PCY/US@vEsUSi ONn
Wi | e various enbodi nents of the present 10 |nvent|on have been
descri bed above, it should be under st ood that they have been
presented by way of exanple only, and not limtation. Thus, the
breadth and scope of the present |nvent| £ sh?PId not be
limted by ahy- of the TROREERRS FTIRFFIBIeHI 15 1543 Wher&ifodi nents, but
shour d be dedteed(Onlfurithezccomphaimmss with the follow ng clains and
theii equi val ents. transmitting said internal message to a

4 resource manager for informing said resource manager

5 that a connection has been established over said bearer

6 channel. '

1 32. The method according to claim 23, wherein

2 step (2) further comprises:

3 informing a resource manager that said bearer

4 channel must be released.

1 33. The method according to claim 23, wherein

2 step (3) further comprises:

3 transmitting said second signaling message to

4 the communications network, wherein said transmitted

5 signaling message indicates an available bearer channel

6 and a called party number.

1 34. The method according to claim 23, wherein

2 step (3) further comprises:

3 sending a message to a switch connected to

4 said virtual bearer channel platform by a bearer

5 channel to release said bearer channel and to bridge a

6 connection between said caller and said called party.
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- 48- . . \What is O ained Is: 1 1. A virtual

bearer channel pl at f orm and gat eway 2 connected to a conmmuni cations

network with one or 3 bearer channels, conprising: 4

a plurality okobsmsssaction pr ocessi ng units 5 for prol&SLRY*BH

transmtting a service request; !Qa a distribution network
pl urali

providing 7 conmmuni cati ons vm th ty of transaction 8
processing units pa-th-R—soi-t—bearer—eharpet—pratFor-m—s

9 a
cross- connect i ng |cont r@Ber for coupling
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the one or nore bearer channels to said distribution 11 .
recei ving nmeans for receiving a signaling 13
and 14
signal i ng pesaspmoizs t he
The system according to claim

transm ssi ogoWages for transmtting a 15
1 2.
mean@/1dr t her conprises: 3
converting said received

10
network; 12
nmessage fromthe comuni cati ons network

conmuni cat i ons net wor k.
1, wherein said 2 receiving
signaling information converting nmeans for 4
signaling nessage to an 5 i nteernal nessafe 1™\an internal protoco
virtual bearer ghannel pfatform 1 3.
fd 2 (nternal nessage is
\ONn nedi um

said transm s

used by the 6
The system according to claim?2, wi@Rein
carried on a transm ssion medi um Q%W
conprising one of: 4 8 :

transm ssion nedium 6
a token-ring transm ssion nedi um and

1 ssion nedium 7
et her net

| ay trans
' an

transm ssi on nedi um
1 4, The system accordi ng
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2 recei ved signaling nessage is a common channel 3 si gnal i ng

(CCS) nessage. 1 5. The system according to claim4, wherein
said 2 recei ved signaling nmessage is one of: 3
ANSI | SUP si grpdomsspanessage; 4 an | TU | sup ECEMSIYNYSs
nmessage; 5 an | SUP sigqsbiﬁg nmessage being specific to a 6
gi ven country. 1 6. The em according to claim2, wherein -
said 2 i nternal nessage is in a byte orlented prot ocol . 1 7.
The system according to claim 2, internal nmessage is a
protocol defined by using 3 notation 1 (ASN. 1). 1
8. The system according to cla ™Terein said 2 I nterna
nmessage i s defined by a protocol, said 3 prot ocol being one of: 4
TCP/IP; 5 ECTE S.20Q; 6 X. 25; 7/302
SNA; and 8 . (031, 1 . accordi ng
to claim2, wherein Sm%g%mg Cpllgr £llages as&ﬂhﬁﬁ"nga%'gg)é‘gééﬁﬁd cat es t hat
said service 3 request 1S VT T e€arer channel 4 .
platform and 5 wherein said rece|V|ng means further 6
conpri ses: =50 /304

The Call is Transmitted by the Local Exchange Carrier

(LEC) to an IXC

l o

The Interexchange Carrier (IXC) Routes the Call /
to a Switch
l /308
The Switch Obtains Routing Instructions From a Database

l 310

The Tandem Switch Establishes a Connection With
a Bridging Switch

'
( ea )

FIG. 3
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1 means for transmtting said internal nmessage 2~ to a
resource nanage for aIIocating bearer channels for 3 sai d service
request The system according to claim2, wherein said
rec‘§b¥92% @ gnal i ng nessage i s an acknow edgnment npspusyen@2s
|nd|cat|ng A%®ti on has been established to a 4 call ed party over
a bearer channel, and 5 *hereln sai d receiving neans
further 6 conprises: 7 4/1 nmeans for transmtting said

i nternal nessage 8 to a resource manager for informng said resource
9 manager that a connection has been established over 10 sai d
bearer channel. 1 11§ The sy ten1accqrd|ng to claim 2,
wherein said 2 recei ved signal] ng sa a rel ease nessage 3

i ndi cating the virtual bearef chdnne pﬁ%tforﬁsﬁust rel ease a

bearer channel, and 5 wherdin said 4?glvmg means further
6 conprises: 7 means {f or i q/ﬁlng a resource nanager
that 8 sai d bearer chapnel nusf be r 1 12. The

system according to claim2,{wheei n{ sagq
message is a rel ease acknow gdgnent

rlecei ved signaling
i ndi cating a bearer

channel has been 4 suckessfulll rele d 5
wherein said receiving nmeansjffurther
D1 D2 D3
FIG. 4A
W | H2 | Hs
440
- s
B2 K1 K2
D4 D5 D6
D7 D8 D9
D10 D11 D12
Z1 Zz2 Z3
FIG.4B
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6 conprises:. 7. ' means for informng a resource nmanager

that 8 sai d bearer channel has been successfully rel eased.
-51- 1 13. The system according to clain11,ns
wher ein sai d WO9/3S803t ransni ssi on means fgpfier conprises: 3PCT/USHI0
i nternal protocol converting nmeans for 4 converting an internal
nmessage in an internal protocol 5 internal to the virtual bearer
channel platformto saje—6 transmtted signaling nessage. 1
14. The sysgp*laccording to claim 13, wherein 2 sai'd internal
nmessage is carried ¢n p trjpnsm ssion 3 medi um said transm ssion
medi um conpri sing ohe pf: Y an asynchronous transfer nobde
(ATM 5 transyi sjsi onf medi um 6 a franme rel ay
transm ssi on nmedi un 7 a oreﬂ-lgmﬁTTqaqsqrssion medi um
and 8 an gt hernet tr rggi o] I dm Yo 15.
The system according tjo cljai m 13, nerng 2 sai d rec®|ved signaling
nmessage i s a conmon|channgl 3 Si ing (CCS) nessage.]
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1 16. The system according to claim15, .wherein 2
recei ved signaling nessage is one of: 3 an ANSI | SUP
signal i ng nessage; 4 an | TU I SUP signaling nessage; 5

an | SUP si gva$9338p3nessage being specific to a 6 gi REUSYOMS y. 1
17. The system according to claim13, wherein 2 sai d internal

- said

nmessage is in a byte-oriented protocol. 1 18. The system
according to claim 13, wherein 2 jd internal message is a pM3toco
defined by using 3 abstract syntax nhotation 1 (ASN. 1). O
-52- SUBSTT TUTE SHEET ( ROLCE Z20) (T 1
19. The system according to claim 13, wherein 2 ' nt er na
nmessage i s [defined by a protocol, said 3 pr ot ocol elof: 4
TCP/IP; 5 :
g
5 z
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7 | . . SNA; and 8 @31. 1 20. The

system accor di ng to claim 13, wherein 2 said internal nessage

i ndi cates that a resource nanager 3 requires an outgoj roma
transacti on figwBssesng 4 unit, and 5 &ﬁﬂ@%@h’hls%, d
transm ssion neans further 6 com’ris‘les: 7 . means for
transmtting said signaling nessage 8 I1 to the comruni cati ons network;
wherein said transmtted 9 signal i ng nessage i ndi cates an avail abl e
bearer channel 10 and a call ed DG 1 21. The
system according to claim13, wher¢ d internal nessage is a
bridging nessage froma 3 r esotH-ee—ranrager’ requiring a bridged

connecti on between 4 a caller and
The system accordin
neans for transmtti

alled party. 1 662

U gl. T 2L, lanner _ Connl L Nad... 3
¢ t ens L IAM Transm e -
nem ¢ 1l o Guien Chem e g el o sai o
caller and said cal ljed party Uge ound co

. . irtual BearePCRaw ! Platfo conngction
bet ween said switch'!

orm and to
rel ease an 7 out bound connecti on be en the virtual bearer wannel 8
platform and said swrtTt )!Sg-

“The Bridging Switch Assembles lts Own IAM and Transmits |
it to the Virtual Bearer Channel
Platform Over the SS7 Signaling Network

* ) 606

The Gateway Receives the |AM, Converts it Into the TCP/P
Protocol, and Transmits it to the Resource Manager

vy _ 08

The Resource Manager Extracts the CIiC gdentifying the /
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 Circuit)

; ‘ 610

The Resource Manager Uses the Called Party Number 4
(Obtained From the IAM) to Determine the Appropriate
Transaction Processing Unit That Should Receive the Call

* 612

The Resource Manager Transmits a Call Offered Signal
to the Appropriate Transaction Processing Unit

o + 614

This Transaction Processing Unit Establishes a Connection /

With the Caller Over the Bearer Channetl Via its Call Processor,

and Establishes Communications With the Caller to Recsive
Needed Caller Data

R}
( Ea )

FIG 6
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1 23.
froma virtual bearer channel
comuni cati ons network with one or
vi rtual be%\r’(%%%Q@nnel platform5
transacti on processing units 6
service request, a 7 distributi8?1ﬂ
with said 8 plurality of transa n processing units w
virtual bearer channel platform and a device for 10
or nore bearer channels to the 1 ' Nout i on net wor k,
conprising: 12
signaling protocol fromthe comrun
converting said received signaling 15

pl at f orm connected to 3
nore bearer 4

a
channel

for processing or transm

L &
Ul ot

r eStaitvi ng

wor k; 14

A nethod for using a gateway for .signaking to 2

and

s, the

conprising a pl uretmygspo/pm2s

tting a

etwor k provi di ng conmuni cati ons

thin said 9

coupling the one

sai d net hod

signaling nessage in a 13

(2)

nmessage to an interngp nessage

airorn 1 T ATEe oo B T
plattorm , the Transactipr Proc NYratsmit niorthati

18 the virtual bearer chagwhk RésadrceManagersal d 1 nternal
protocol; and 20 Sy ' '

message 21 to a second signaling gessage in said signal
protocol for trans '

24, The net hpdha&lesp

W A v Otoon 185 1ol o 1=

nessage i s carriediLon_a i

hnel

nmessage from
19

fnternal

2
L
hi d i nt er nal
S SSi on

nmedi um conprising one of: 4

T-

an asynchronous tr

ansfer node

(ATM 5 t r angsd.ssion. nediun. 0 a frange:
transm ssion nedi ufn THe Resource Manager Sends  Mak8-Cdll'Medsagd fothe S
854 an et her neGatewayXWes tHeoTCPARINetwork

; fyaﬁ,

on nedi um and

v

708

Switch,

The Gateway Transmits an IAM to the Bri_dgi
ble Bearer

in
Which Includes the {dentity of the Available %
Channel and the Called Party Number

v

710

The Bridging Switch Routes the IAM Message Over the
87 Network to the Called Party

FIG 7A
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1 25., . The nethod according to claim23, wherein 2 sai d
recei ved signaling nessage is a common channel 3 signaling (CCS)
nmessage. 1 26. The net hod according to claim25 N 2
sai d recei veq,péoBdgsi Ng nessage is one of: 3 PCE’H%&I SUP
si gnal i ng nessage; 4 an | TU | SUP si gnal i ng nessage; 5.
an | SUP signaling nessage begin speci 9/d10 a 6 gi ven country. 1
27. The net hod according to claimz23, wherein 2 said internal
nmessage is in a byte-oriented protocol/ 28. The net hod
according to claim 23, wherein 2 i nternal nessage is a protocol
defi ned by using 3 abstract syntaxAOtation 1 (ASN.1). - 1 29.
The net hod according to claim23, whereig 2 said internal nessage is
defined by a prom”i\éknéve\;iea N protoesi—being_one nM /772 '
- G ages are Sent; i \

E(N:i/ | zn d58 Messagﬁ"im r%t ve;tge 887 Natworlg to the g‘a Jway

d After the Party is Located; also, an ANM Message

is Sent Ovar the SS7 Netwaork to the

Gateway After the Called Party Answers

* 714

The Gateway Sends an Acknowiedge Message Over /
the TCP/IP Network to the Resource Manager, Informing the
Hesource Manager That a Connection has Been Established

. ‘ 716

The Resource Manger Informs the Transaction Processing /
. Unit Which Byte Position in the SONET Bus
(i.e., SONET circuit) Over Which to Make the Calf, and
Updates its D ase to Reflect This Designation

: ‘ ' 718

This Transaction Processing Unit Establishes a Connection /
With the Called Party Over the Outgoing Bearer Channel Via
its Call Processor, and Establishes Communications
With the Caller to Determine Whether the
Called Party Will Accept the Collect Call

‘ 720

The Transaction Processing Unit Informs the (
Resource Manager of Call Acceptance

v
( End )

FIG 7B
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1 30. The nethod according to claimz23; wherein 2 step
(1) further conprises: 3 transmtting said internal nessage
to a 4 resource nanager for allocating bearer channels for 5

sai d servige seguest. PCT/USIHOI2S

1 31. The net hod according to claim23, wherein 2 step
(1) further conprises: 3 10[11transm’tti ng said internal nessage
to a 4 resource nmanager for intformng said resource manager 5

t hat a connect.ion has been established over said bearer 6 channel .

1 32. The met hod accerdrmg—TtO aAm 23, wherein 2 step
(2) further conprises: 3 m' ng a resource manager that
said bearer 4 channel nust D€ Telgased. 1 33. The
met hod accordi ng e --- w oin 2 %ﬁ ,e 3 e 8@@dnprises: 3
transmitting sai d| setheBesiwemMangerSenda rldg ing essage tatbeco ni cati ons

; L I, etwork, Which Inciudes the
network, wherein ’%Qﬁiirglol?%%%ﬁ&%ﬁﬂﬁ# and?l:e Qutgoing Legs of the

Cali (Over the Bearer Channels); in Response, the Gateway
Sends a Bridging FAR Message to the Bridging Switch

+ 804

The Bridging Switch Receives the Bridging FAR Message and
Removes Both Legs of the Call Directed to the Virtual Bearer
Channel Platform, and Brid%es the Call Between the
Caller and the Called Party

+ 806

The Bridging Switch Sends a REL Message to the Gateway 4
of the Virtual Bearer Channel Platform

+ 808

The Gateway Informs the Resource Manager That the 4
Two Bearer Channels Have Been Released, and the
-/ Resource Manger Updates its Database

Yy 810

The Gateway Receives a Message Back From the Resource
Manager, and the Gateway Sends an RLC Message Back
to the Bridging Switch

| Y
=

FIGS8
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5 st gral i ng.nessage indicates -an avail abl e bearer channel 6 and

a called party nunber. 1 34. The met hod according to claim
- 23, wherein 2 step (3) further conprises: 3 » S%chgi ng a
nmessage to a NRPBEBonnected to 4 sai d virtual bearer PERYSHA
pl atform by a bearer 5 channel to ri‘ff‘é sai d bearer channel and to
- bridge a 6 connection between said and said called party.
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