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*@0002* 5 VI RTUAL BEARER CHANNEL PLATFORM FOR PROCESSI NG SERVI CE REgAE5#%84)
"/ RECEI VED I N THE FORM OF CHANNEL DATA BACKGROUND OF THE | NVENTI ON 10 Fi el d

of the Invention The present i nven “\ﬂ\ “t gener ally to the field of
t el econmuni CstB sand nmore speci Mm\ system and &gg f%
at eg,oft Voi ce or audi ogﬁ O (al so

processi ng serV|ce requests 15 Re
known as voice or audi o response units) are generally used to provide

services using automated call processing. Commonly known exanpl es of such
services include processing 20 collect calls, operator assisted calls and

sal es transactiqQns. 1n a t call to the
platforﬁ1to r eqUEYTUALs BEARER # 2 ¥ICRe desired
servi ce based, far €% 25 and

I nformation prowded bythe @3 bk EROWNIE IO FA TEE AT VEICITOR . The platform
directs the call to an application running on a transaction processing
unit. Tife transBteldrohridmedaivagtiont executes an application to provide

the service. tAn exanpl e quneap%éeéﬁ@qtﬂveat@enpf@r@m Jenefally st \éon ce
response uni o e a
col lect call pr oc ‘E%PAS P4 EI%Q'” {ni%%QAghgh W#E fll'ga

a v0|c response
unit (transacti 8@ %r%ﬁﬁﬁﬁﬂ ﬁ@duﬂﬁtb°45¥Q§s3F@ﬁE§P Qﬂtﬂﬁ?VPﬁEoﬁ¢QR?ﬁﬁﬂl 35
Det erm ning the call to be a 1-800-COLLECT call) the voice response unit
wil | y scri p{zgg‘gﬁ es for the caller and record information recei ved
fron1th cal l er ormation can include the caller's nane (i.e., as
spoken by the caller) and’°t:'-lﬁ’€ BROARAIRPEBEEPFRS QIBSTRRONE afpiotce rule 26
01 AUG 2002 WO 89| 80di/3 yexpuns8ranitk axel genersilensed calprdwldey., by
entering digi tsséP&PcéehQﬁti%' eQQQ&EaL‘%?’ ?i_)_ p;_l'g@eglsqrﬁe I 8SIRSTR, unit will

then nake an out 0|ng ca fromt ormto t ¢f calle arty. 5 Once
this outgoing c %ﬁﬁQﬁﬁslgﬁe%PchlﬁngBFEQ include processing
20

collect calls, operator assisted calls and sales
transactions. In a typical scenario, a caller places a

=

call to the platform to request a specific service.

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

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

30 processing unit is a voice response unit.

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

35 Determining the call to be a 1-800-COLLECT call, the
voice response unit will play scripted messages for the
caller and record information received from the caller.
Such information can include the caller’s name (i.e.,
as spoken by the caller) and the phone number the
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response unit will play scripted messages for the called party to effect
call acceptance. The voice response unit will identify the caller fcm higE2002
.called party by playing back the pre-recorded voice of the 10 calle
identifying hinself. The voice response unit will also ask the call ed party
to indicate (usi n the t el ephone keypad or ot herw se) whet g’%& Il is
accept ed. Fl‘&& |f the called party accepts the call) tlﬂ'?r’] t ezgf;ll nmust
sonmehow be connect ed between 15 the caller and the called party.
Typi cal | y, t he calllow despuasctardald reeei vwrnteringnfiviks lintover
dedi cat ed connggd it¥ephdhe ¥&ypgaa)r.esponse units are generally connected to
a sel ect nunber of Iarg@,hga‘r;# drI};sB RS ur?iq:cbviﬁ Iﬁ%‘ rH]: (;na known

t 0

manner. As is well known contarns twen ur channel s (DSGs).
The di al ogue beuteims Kaldafran '-'é’ﬁdpﬂ-ﬂ‘éf%?d‘é’ rtegpeh%becbmrwm

alterngtively Gederatist batpbiid walang édsarmidished, pekié yWwoidkes place over

one or nore of 8L C Qi ce or dat a
information in égb(fdget g&?g?or ma]t m%r‘ff ?)g?{ﬁé?d %%ngﬁeggfféé’en\i} onal platforns,
the Tls are deeR¥rb@arsyt he sifiacs Fadp o?%‘@W& afee 'A% share

bandw dt h. Thatesponseaahivowirl rmmmsxz the tcaldeassognette adlbead nunber of |

Tis for Calls Gasay Bib0Lh, WP ab! DED HeciRashovBELISK Lfd ol S0 a

fi xed nunber gver the network fromthe platform

r ca ou
Typi cdPly, theSPHRT dARPEL H’e%‘?g'ﬁﬁg 6+ t hEhe ¥R4feyERERORR JHEe unit has an
equal numnber cﬁuml alfsor apkbthed-addledspantly ftoy indibated(wsing .then t he 35

above exanpl e, téf@pﬂdﬁ@!&@?p&@'ér frh@rlDge)l Mh@g—le@c&ﬁ |i§‘sr 'S over a
dedi cat ed i nbound T1,. wh

SUBST. HEET 0 ~ pus
i 002 VWD 99/ 3ST¥ETEE-Us é? 5"5u%’58uﬂ %ﬂul-{’af Yt ﬁ%cépa e‘party is over
a dedi cat ed outablundhEn. thiewealkl musli sopelxan ibee copnested hmtwesast ef ul  of
Circuijy resourgges.-aMash gﬁavtlg@ Craq_qggsb&glp the 5 platformdo not require
out bound Tl's. The out bow Tl are. a ted and _cann t be used for
i ncomi ng call's. However YPhE? f}ltya{thF $%iTRFPOPEG BRtt € no ot her
option than a #edlitransmitonabls iaver ﬂﬁdtﬂ:md tconpﬁgvmle&iadéquate cust omer

service. 10 SugdiéledHezpbade ahh GAlairaNgeheRENdNicdhRe8B¥d A S @ | ead to
ot orm may 1ogidt: YRABEL ke Ao BRARLOM LARRY] CB0ey T AETRLS, [ h€

pl atform may havé the process he reqwre
proce28 a tranddetqvehmapgey. re%ﬂjllis) wali ]EIFf'é‘”&Sacgﬁpaﬁ%t%Pftﬁaitnﬁe pl at f orm
specifically tfeemot-Goureshansel 1INDSHs) W | Thendiabegapthemwdan thel i zed.

Another _pr obl em{RlateS el D8 A PUsdbAle Alns¥ 082! LiBerddl G N SYSt ens,

the signaling het wor ks sep vol ce nefwork. 20
Signaling it uRBREYIR H’é‘ﬁdPEaE%‘PITm §é’@uﬁhet%¢<]écﬁ5\/\ﬁa£ﬁu' i R SRYASE
processi ng. Thoeer rleudesmoveai¢Dribeget bbasteltsus Fhet beatnelkani ndi cating

the argsival of caP-} R%l@enGrCé‘itla 1&&%%31:{&‘1 Nih ﬁoﬁﬁbEGaﬁ%Hﬁt“ nation
signals, etc. Signaling_l

? separ at el frong ﬁ £ act uai1 Voi ce
circuits to nininize th&® 856“’8?‘?"? @ Blﬁ%n NLHAPRs BRYAEEYI Y8/ a nore
efficient net wdik aweldeddcabed. tOUMGARYLICHE rEBgponMeENTL OGN 3Ndrhe present

i _nvtent: OB i's dbéﬁﬁtﬁ(%lﬂa&lea?fﬁﬁ&ﬁi&dﬂ .Zeghyt ridlaleakaavsicé hresiingel atforg] A
virtua earer e a rm n C r e an
FLETN s Bhbe £ CORRUEL 05l SR80 P1cklny

digital data i AT OF it i°on over a rocesses a
servi A requesintecdis @datferm Lxcm EbenPABYRN kanﬁhélﬁ?a&fﬁ)’r’?ﬁq ncl udes

number of Tls for calls going out over the network from
the platform. Typically, the platform is designed so
that each voice response unit has an equal number of
Tls for inbound calls and for outbound calls. In the
35 above example, the inbound call form the 1-800-COLLECT
caller is over a dedicated inbound T1l, whereas the
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SUBSTITUTE SHEET ( rule 26)



-3 SUBSTI TUTE SHEET ( ruie 26 ) 0 ~ aus 2002 WO 991 35773 PCTI US99I ®3ZZM
plurality of transaction processing units. It also includes a distribut 02
.network. The distribution network is coupled to the plurality of

transacti on processing units. 5 The platformal so includes a

cross-connecting controller. The cross connecting controll i led to
the distri bLWP3ﬂ3sﬁ@t work and the tel ecom network. It recei%@%&l@@w
corresponding to the service request fromthe telecomnetwork. It also

provi des the 1@utbeundechldatta ohetdrlldids parbytivrmovest wodiedicaved of the
transaction progessufg i ts. The bandwi dth on the distribution network is
shared by the transacti rocessi units. Mre eciticall e platform
is connected to the tel e vﬁé‘l’v\g#’ggvﬁrl‘ﬁttiﬁs of %ﬁfr@mfgybgﬁ?é?éghannel s
identified by PfafbFcehtarnasousresui tMdsdefervicatyasiassgeto(hesS). The

bear er £hannel pChE€sofmedd notarBisié Vutbohfidi t1sermheaclieBsend cfygInel data

is to be trans t : rans i r S} J a ocess 20 or
transmt a ser\%?%egggjq%le%% a$ﬁe§%‘§%%]ib%u§§§§ fne V\jb%h%%lgvgag%stomni cation
with the transHEVRBRT prite PInk§ormiqerwics Bravidesumaynbasevee k el enents.
ghese SI ement s ogher bwteiqms:?zhhoasaéﬂio&tsagaaﬁnédtawﬁ Ehedrﬂdﬁrtcf Ihe |
istribution n T r -connecting controller couples
BpRLse dARREY Coptoer Seripos

t he one or nor rirbution network. In a preferred
enbodi ¥ent, the pl atf or fYFRs 4gdicatrst @d1paAbLR ofrbanfwidth avmnger
controls how t ésorhesmdhcid dneff bebsrmyndnubnheé susegeof dhhedi st ri buti on 30
networ k circui } st fge i I nji fatus of
bot h t he bear e%igﬁgﬁﬂg{ﬁéﬁg—é?ﬁé dﬁ#%"gﬁﬁ%h t];lﬂeh{ ﬁ%@%ﬁ%ﬁs&%or an
i nbound ser vi c&PFeRTRTSS G PPREH LR RREafR? TRAYTEPR2RARI At ont ity of the
bear er channel t8Spfecass & heaGb&tigrom Assagredulity md@3sbbhe received from

the tejsecom netvRpbnents lJrarpbab L dditm, b8pESL £ LR khadvo1Od AUG 2002 WO
991 35773 PCTN 5991 00273 i.nto dli{rl bu&?l on get rkbﬁli manés usi ng the status
diok Y ghiiige

devi ce, St thehSaRYRTIHiHESSunle g PPEHR ssing units will
process the inbound serAnoghesqprshleayy gelahes dictthebprovhsiben wiff k el enent s.

5 For ?nf out bOHﬂén&EirVé.C? InCAY&SIn iR eh85O0UEKE JTRINATLHg " RERREWIS totﬁ

reques rom on nsacti on processing units. I n response, e

resource m‘:magé(rg gé%%%ﬁ%e%%gggr@?e cﬂé‘r’fﬁglﬁaf%? eré’ﬁts; °§gi'on of the outbound

servi c¥® requesfignaling rids ygedctoshnngde cabhstatup t fakpdewmiand of t he

avai | abl e bear enfetmatiin pracassigfal iThysMESCRGROWOR1tELLAE! @xfdM net wor k

O naecal Lo PaBkYLu DG ARKROMLRY0TRN cal1hg Tl 33-4080 LEcagal | ed party is
t etworK), "the resource

connected (fromthe tel ecomn

incoming call, transmitting routing and destination
signals, etc. Signaling is handled separately from the
25 actual voice circuits to minimize the load on the voice

circuits and establish a more efficient network
architecture.

SUMMARY OF THE INVENTION

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

35 The platform processes a service request
received from a telecom network. The platform includes
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15 manager translates the bearer channel to a distribution network circuit
and instructs the transaction processing unit to process the out boulld AUG 2002
-service request using this distribution network. In a preferred enbodi nent,
the platformhas a 20 gateway. The gateway is a progranma I
convert eWQ&¥FHD provide all signaling functions for thehgﬁg'F?g?‘?anhe
gateway receives signaling nessages fromthe tel ecom netwrk, and al so
transnmts sagpbbtabibpssfigesansadtion g rmEasiagvikitsTthe Ifagdeay i s the 2S

interface b h i e lg;@:gpel : : t.he tel ecom
net wor k. Fogxl‘gﬁglga%agi %‘BE %‘ggé%%é&? ?({:eel ved Tr g%lf%%{tﬁ;?cﬁg%o%et wor k) the
gat eway connetwerktisocowpiedetmathenmingd)l tih ofh 530SaTH108r ot ocol used by

t he pl atf.or S0sEPhqCxaPLe) the received signaling nmessage can be a
common chan e? sfgna?i ngﬂ?CCS message,, Wwhich is converted by the gateway

tod TCP/IP nessage. ORfiPHRFIOTR B180 SRR 2 (HESHCERRECEIRGt ocol
received freaahtbe1pket f orHe (6866s {domidotide coamele3d snrioaged, the

gat eway convert |é.to signalin % rg:%AUGZ 02. WO 991 35773

PCTI US99/ OOE?StErEs éﬁérgla’ﬁt ?%n%?ﬁq‘% PRy S G MERCar, a platform
TCP/ TP messigereaecfossctbied torredisthdirss ape. tHeE/SRIRES A\MRGEBYANTAGES 5 The
present inv o) rQyi of - d r nd advant ages.

The transac??éfﬂ gpgcgéggﬁémaﬂﬂ:@&ar eﬂbaqnigvé g{%o‘{)iﬁ%e&(f?st ri bution

nel@wr k, whreteived dsta shatke dlstpBrutian REWIRh A tanen fr dbessi ng

uni ts. BecaHéSﬂLQEtﬁeﬁnﬁE{:EgE?%ﬁ%L@M. deli L alAhwildt &r THeo need to

wast e bearer channels o used_ for 5I’OERGSSI ng .t,he service reqiest

t . Accordi A§PFTiPHELPRVRAEVETK a1 8 AR2XHE A TARBEGHIOR e bet ween t he
befl_rer,l f:han%sgllageggmgkuﬁcand M@@etémf@i&téhmmr Oﬂ'ﬁéSSPtMﬂd:lm dsto be t
optimally utilized. r e reasons e LransactiQn processing units
are not nec@ggﬁFFFﬁdcgﬂs{:Qﬁi agﬂgﬁ?}“tm%tmé@%} °é}1earﬂ¥e&°r%\/ai lable to
redei ve or beaderathanfibkst fdestified hy dosssnghannel cdirdwtmade to 20
optimal 'y pi&&ﬁ%gfiés\r‘wﬁ ES?EESEé%cJP? SRR U Undrife1Siciieal | ng network
and the bearer channel's 1's of great Tnportance In optimzing the processing
power of th8PBrafyornPhBetaaseCireubl WHQKFMa LATFINIAANFINC2Fdvi ce, the

25 platformigeggupecsrafispestadly the bearer channels, are used nore
extensively than in a '

i nvention i ndependent E‘i)gL %gﬁ%gcv %géﬁé‘?%%%q glnrg%érfsgiérﬁneyalﬁgg%?etn;e
befr er chaneel srasemgtt heseesboe ceequenyer Tl ddrtajdruduar t o 30 provision
e Cimenrkie Bl adbo bR 18 vy B SRR O\ O TIE
acconpanyi nBrprgaecdsyg whétesi via-distribution network elements.

These elements are byte positions of a signal

transmitted over the distribution network. Therefore,

25 the cross-connecting controller couples the one or more
‘ bearer channels to the distribution network.

In a preferred embodiment, the platform has a
resource manager. The resource manger controls how the
transaction processing units access the distribution

30 network circuits. It includes a status device for
maintaining a status of both the bearer channels and
the distribution network elements.

For an inbound service request, the resource
manager retrieves the identity of the bearer channel

35 (i.e., the CIC) from a signaling message received from
the telecom network. It translates the bearer channel

e



‘0 ~ AlIG 2002 WD 991 35773 PCTNS99/ OOZ75 FIG Z is a bl ock di agram 1 AUG 2002
illustrating a typical connection between a tel ecomuni cati ons network and2

.a voice or audio platformm FIG 2 is a block diagramillustrating the 5
t el ecommuni cations network used to enploy the present invetdhR@spdzvsd) 3 IS
a flow chWP98F1strating how the call is transnmitted from ah'?g??er to a

bridging switch 130; 10 FIGS. 4A. 4B and 4C are diagranms illustrating a
standard SONmtd aiisiridutisnmadichoekd SCkitentsrusingnieyatrtius accor dance

i t h enbodi ngnt,s. of e ' | Q0 | | agr am
\iN: | ustrati Ingqeetvﬁch's I#’r tﬁg‘%%s%;?g\?‘x‘ggélr\%’rcgl gff%%éns%%ﬁ%é&né\}{en? lon. FIQ
6 is a flowpxemessinoustndasi mgloprotessathei Enkeyr@ AW I®mM a bri dgi ng

switch to a ' kQC [ [ b8k éiemdnedeat er channel
platform . fé{ﬁ{%ﬂétd% (;R"rtl:t %§§?gbngéévngﬁg{ét sri | | ust rnéthei Bg? how the call is

confiect ed from a trandR® 88n OYtheund; FBTYAFE FETUERY | RHI¥ G 8 is a
flow chart igdrissjdratdddpdnay e acablhtest SEteemnestest tthé he cal l ed party,
and the 25 , virtuat:. bear er channel E#atfo mi é. Egse%%;romthe
connecti on. FE88&F '@%%%&?%P&gpg Briu Frﬁ?? g‘l’an' enbodi nent with nore
t han one SONEBsMss Ayt iasgigast eobbarseranbannel oforore distribution
networks 30 |G de005 D ek UEERKE BbrbipESredlebtle gyt oo, 11 ke

ref erence nu rsTgenerally Tndicate 1dentical, functionally simlar)
andfor st rudasQuIce gianager srensndss the LAgRELLYOHnkR® an el enent first

appears is il ot Bedhs Inanekl sk di gigaalingthesseferenee nunber.
01 AUG 2002 t%xelote 5ec209n 2115et?€v(<)::rk to a called party. Once
v acknowledgment is received that the called party 1s
connected {(from the telecom network), the resource
15 manager translates the bearer channel to a distribution
network circuit and instructs the transaction
processing unit to process the outbound service request
using this distribution network.

In a preferred embodiment, the platform has a

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

25 interface between the virtual bearer channel platform

| and the telecom network.

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

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

35 manager), the gateway converts it to a slgnaling

-5



'35 WD 99/ 357' f3 PCTI US991 00295 N R E Tabl e of Coaterlta T. An Exanpl e

Envi ronnent . . . . 10 I'I. A Dedi cated Channel CbnnecthnAUszn
; . 11A Teleconnunlcatlon network . . . . .11B
TeI epho al . . . . e . . . . . . . .12c LEC SV\/I!!(CHUS99/0017S
”@ogpg/gg-}ﬁ . 12D . svm tch. . . (. . .. .
13E Brldglng SMAtCh .o 13F Vblce or audio

platform. .message. for. transmissimn ovex B §F§C§Q§UP§k  Here, a _
14 -pladforih PR WeddRILIY Menverked to a casqnasgageandw dth

bibe'. H. Si gnal i ng net wor k
.o 162I~ Thepresent |nvent|on
. 17A. Di sadvant ages of the degkpmi AVANITIAS Coe :
. . 17B. An introduc
.18€ Transni ssi on of t d%ﬁ?sﬁé¥ ﬂﬁ?ﬁﬂ%%ﬂ@ F§EV1Feﬁ a'number of
impd O BONEa Buse .and .advantages.. . The transact;on . .22E. The

virtual bearéfo&@@?fﬁ% WAL %lzre beandwidr?Sh tﬁbSEEBQQEbQngﬁt“Drk and
SONETI nterfa BONET cross-connecti ng
control | er .network, 3gsiclcactmyas a shared bus between the . 304

Resource Nhn@gﬁﬁsactlon processing units. - %%@au%blﬁhélabﬁﬁeEQieﬂrce stat us

e I ncom ng g Qutgoing calls .
10 . is mot de@k‘éﬁt%a#%ﬁ#%bﬁ N nees A WRELE: PEEESTCces . . . .

Co e ehannelBSEnEsmb&mzmmg;ﬁalfmonprmg:elseelmr thieameelvivet h

atransaction roceSS|ng unit . . , . .36 _0_ 01 AUG 2002 wo

~9~3s~~3 G A\ FShlng an outg0|ng bearer channel with 5 10 1S 20 25 30
35 the called party . AccordihgRel chd rigpvend oy gddewgedheT. Unavail ability

or failure 1y, &@P&@ﬁté@@l%ﬁﬂf§3§éEWbéH“EﬁE'Hﬂ@f%r channel n%thEﬁnsaCt'Onl

proceSS|ng J. suppl enent enbodi nent. xV nc E
n Bxanpl e EARErbhaehrameachionRyocessing units to be,gprimaliynne|

P'?tf0f”1 43+ 011 5880UrESF thé same 4edHudsS .the transaction . . . 45 unit
failure . brécégsinq units aré ﬁoé“;ecessarily constrained by the
number of channels available to receive or send data.
The transaction processing units can be made to
20 optimally process service requests.

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

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

30 provision time slots in the unique distribution
network.

The praaent inVentlon W111 be described with
35 reference to the accompanying figures, wherein:

-6-



48 The present invention is described in ternms of an exanple 01 AUG 2002
environnent. In the exanpl environnent, an originating caller attenpts to

nmake a collect call, for exanple, by dialing Z-800-COLLECT. The Call is

routed over a tel ecomuni cations network to a voice or, amd% Eorm

speci fi ca¥PY9A5%P ct ual bearer Channel platform which can process digitized

voi ce data. The platform has transaction processing units, which are for

exanpl e voi ce responspreni{sis Al blecwlAldgyan id llusarazdhigog processing

unit is assjgned._to _the ipcom.n |, The.ran i .praocessi ng, unit,

det er mi ni ngkgﬁgcégl F°F§e5€"%n ~1?g%‘8§°rtd_HF%&@\%%R&%QFBE%§?E§¥P? ed
messages foandha vaiteromnsudiwopliatidmm;mati on received fromthe caller.
Such information can gpgl ugde: rs (i1 p n by the
caller hinself? and t%géioh%n:‘é'g Eﬁn%géélfhdeﬁcal eril&é%itrtggif% gg‘?l (e. g.) by
ent¥ering di GRLSCOANYNE Aatienre RO MRAY toTIedRLoXhdRe PS®sSgRscessi ng uni t
wi Il than nmekeeapi®s}go~.ng call fromthe platformto the called party.
Once this outgoing c i s_establjshed, the transacti,on processing unit

will play scripted msaééﬁge% ’iﬁ.a é@"’? X3 Ziéd’? %FﬁS%?B’ BEBNS991003T5
for the cal tatllpast yranseiteed fodh acediiemon a-dridgdnamewdtchhe
transaction 950cessing unit can identify the caller by playing back the
pre-recorde% vb~.ce of the caller identifying h~ nmeelf . In addition, the 5
t ridhsaction processi nGl@si t4kamBisdnd HE eale o agaramg td lusteatindi git on
the tel ephogegkgynagat Sonpp fabma DY R 1tdled BREGERLEmalRE Call. 1T the
cal |l ed part%magce ts,the call, a br] dgér;%q%g tch, which processes the

i nconi ng anB"BECYREgbR nACFRERBRTE (kR meat syedt tHenPTRBERtLr i dge t he
cal | betweetntégtgohter and the called paxty. Tn bridging the callers

toget her, the bridgin w i ch rel.eases f.he call,.connecti,ons with the
platform In other vvo?l(:é %hgs bﬁi%ﬁb %q&aﬁw IJ'&| é“&s’fééttf'ﬁg it)g‘ﬂ@on‘i ng 15 and
outSgoi ng | eyéronal heegnét chammelkdplatfomh foforchishd nveationm The
description in such t £ S: Provi f..+.C i I | {t+L.S not

i ntended that_the invgjrslctg?oén %?ifnﬁgdéﬁortt Eiq\sﬁ'%g§gjr%%rtgee)é§gd};ﬁ§nt. Far, 20
exanpl e, the2ptes@nFopneered M R Ifsdas sWiddsHote 8t her types of calls
com ng i nt ottaesatelénrpr4eddeing hani ¢l o30AHEOMiEETallypeagal! s) ~that require

processi ng t tion processing units. In fact, after reading the
fol | ow ng dgl}s(%%a?%h%ﬁgé?%% || becone 25 apparent to persons skilled in the

redlevant arts) how t oFIG®! eherand hzE mmes dlow ehartisonllnsakraedngt i ve
enbodi ment syodhenpr tyd i t kL0 ri bing
first the fegl; ur eg gifg jc'iéegcl\!ca éecgfbcﬁZﬂ}ﬁ%ﬁﬂ?g‘ﬁ%&%}lﬁénﬁglpgﬁg%g by the
features of YURhE pPeBeflled\RHIXEWN which overcones significant

di sadvantages of the pegdicategl £herdelchdde iA1ddiraaiad Gbaneak Connection
35 FTG 1 is ga‘block diaram'llustratirﬁadt pi cal c%nngction bet ween a
& alle and the

t el ecommuni C&ttBhs* et ARPREEAY Lo the ¢ arty,
AR virtual bearer channel platform is released from the
connection,

FIG. 9 1s a block diagram illustrating an
embodiment with more than one SONET cross-connecting
controllera and two or more distribution networks

30 jpined together in the form of rings.

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

35 leftmost digit(s) in the reference number.
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WD 991 35773 PCTNS99100Z75 and a voice or audio platform FzG 1 includes
t el ecommuni cat ~. ons network i 00 and voice or audio platform 150. 5 A1 AUG 2002
. Tel econmuni cati on networ k Tel econmuni cations network 100 conprises a

tel ephon%gé(%gfl 110, a LEC switch 115, a switch 120 angcauses/adgisng
ce

switch 1 or audio platform 150 conprises call processors Z60,
170, 180 and 10 transactlon proceSS|ng units 161-164 (as well as
transacti on proEEseLE N Jak: KD SEoRREFERREDt EMBOREIMENTS Fach

transaction proceSS|ng unlt recelves 4B channel s over two T1 trunks. The
bridging switch 130 is connected to the 1S voice or audio platformI50 via
a hi gh bandwi dth pi pe 140. Th&ahlgh afaFORL@PH2pi pe 140 conprises numerous

i ndi vidual I Unes. ExXAhers B retinea net work ,1Q0,can. i nclude. a. conveati onal
networ k enpl oyi ng signaling) specifically. 20 a CCS network.
TelPeconmuni cati on network 100 can be a private network (e. g.,

t el econmuni TR! iPDédikated Chanmedd Candectioper at ed-by private entitites such
as corporatlon | econmuni cati ons networkjgan

al so be a publi'c ngf féﬁ?@ﬁg&}cJE¥3%ﬂ§éE§t%§n "of private and public 1¢

net works. The dberdf@kﬁphﬂnQeﬁaiﬂﬁﬂhﬁnloatlen net work:200-and-t he: mahfer in
whi ch a servicereques f? @ ocessed is explaineq helow ,3Q H , Tel eppone
terni nal Tel ephone ternl nal 110 can be ‘a conventi onal telephone set 3
cdfprising a transnf¥3EBand recei ver, i nvoki'ng cormuni'cat i ohs® usi ng>DTVF
signals, or anyepthBridgbig useidctor. nachi.ne capahl e of .functioning A8 a 35
simlar manner phone term ,0 can also be 01 AIIy 200 01
AUG 2002 vm>99f§57$§é¥é$'%§ éﬁ%ﬁ)'ﬁgqigr sophlstlcated dévi'cés, Suc 4ae a
key tel ephone systeln anGabl procassdnsanch exohanges €. -LEC- swi tch Slkocal

exchange carrier (LEC) @y&ﬂgibgaég5ﬂfgd§§gyn hnfikat tandemg tel ephong
termnal 110 to_an |gterexc an e carrier C). An IXCis nore connggly

kidwn as a bongd®di sEAFR LRBFYS D R&Rﬁﬁ'as far exanpl e NCI
Te7.econnunicaimonssfbmpliﬂg)ﬂb&wﬁﬁmwlternlnal .110.i s lLogcated i.n.a. loca
access and ort ( which is prOV|ded | ocal tel ephone
services byiéfnﬁﬁg gs gi:t@%éa or ‘noré LEC swi't chés 'l 157t o rou%g phone
calls locally iAe. )D!L\Baﬂvmttfmed_/b'lﬂ—l thdodeddcatfasy changedi st ance 15 services

the LEC routes the ggh g:gnspeC|aI LEC switch 1.15 fqr [l qQng di stange
routing. In this case, LE swat ch’ 115 i'e known ‘as a- central office 9&{»

swd ch. 7O D. B tcAR introduction . . . . . . . . . . .
C. MTransmission of the call to the bridging
BWitch . . . & . 4 v v 4 e e e e r s e s e e . 18
D. SONET BUS . . + & & « + + 4 « o o o o s o s o 2 22
E. The virtual bearer channel platfoerm . . . . . . 28
25 1. Distribution network and SONET
InterfBCeB . . .+ ¢ . s .+ s e v ow e 4 oo+ . 29
SONET cross-connecting controeller . . . . . 30
GALBWAY . + « & « « o« o o v o s s s s . .+ 30
4. Resource Manager . . « .« + « + « « o « » o 32
30 a. Maintaining resource status . . , . . . 32
b. Incoming calls . . .+ « « &+ « « « o . . 33
c. Outgoing calls . . . + « « &« « o+ +« « + 34
d. Unavallability or failure of
YESOUZCES . . +» + + o o« + o v » o « « s 35
35 F. Establishing an incoming bearer channel with a
transaction processingunit . . . . . . . .+ v . . 36
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switch 120 is an I XC switch. Switch 120 tandens for switches) ca~.ls from
LEC switch 17.5 to another 2XC switch called a bridging switch 130. $i Autnll0?
.120 can be, for exanple, a Digital Miltiplexing 25 Switch aS0 (DMs-250
switch) available from Nortel (Northern Tel econm Cor por atp@rusdsnoofdsi dgi ng

swi tch” BMAYATYPswi tch 130, Which is another |XC 30 switch, provides a
connection between the switch 1z0 and the voice or audi o, pl atform 150.

Bri dgi ng switches Batahipishiaw Bor onsgeindcPRBTEE SRIPRSL LR audio

pl atform They alloyﬁéugéﬂfgalb@qqgst§ (including,collegt, calls),, regeiring
processing by the transaction 35 process%ng unitg | oc teﬂ on these
platforns, to Bb peReiRaRING rhhfn VAFtHal e REARBRNER2RRBT PHRCESHRDt e &% a wi -~

0 | au~ tool WZ 99RRial RN 1YSIOHR02E3 100kl o€t reaburcebi s, ef f|ciengy
re%ults fromthe abilkﬁ¥ of budgin switch Iﬁg.gg rel ease channels to the
voiPce ar audio pl at¥oxdh PR PERESESHFECE ¢arl is established. This
will be explained furtiravailabie 5.1n addi ti en, Bri-dgi ng.-swi tch 1304Ban
perform other imnporg a”fre{ﬁgkcéc}f'%s rIeeReangPhAYkdiERg1BEL! | NO, Ser Vi Cgp.
Billing services are’ enploye o &&C&rm ne how much to bill for a t el ephone
call. A 18D0 cali fA cvurnkenantal eqbodd®edeci al *birl ki ng*servi ees) #hich 10
axe handl ed by IxCs in unique ways. Like switch 120, bridging swtch 130
can be a DMb-250 avail able from Nortel Corporation. F. Voice or audi

pl & f or m 15tV 0i €@RSIURR 0 pl-atf orm 150 conpri ses cal'l *protessors 168, 170,
180. The call processors have transaction processing units 1,61-164, as
wel |l as transaction procee9ing units that are shown but not |abeled. In a
dedi cat ed channel connection, the nunber 20 of trunks com ng into and goi ng
out of eachItr asadfkimplerhoassimrgngnit are fixed in nunber. For exanpl e,
each transaction processing unit can receitre 48 channels ever two T1

trunks, with 24 inbound channels,conin% i nto each Egaasgctgon grocessing
unfidt Z61- 164 and 24 JBheRIRAARY ARYeR Qng&Pn§e5GF G8r 1BatR™™Fansacti on

processi ng ¢fi in létanile diveltdtiantd clianndls examplscdnoirenment;. ng calls
Hoed Lo nak¥CSTHELERFFEP (SAL PO menR e, 155 HBkE0 A SPaTHes: 8 T uni 1T 1.
Cal | processor seXahpler doesdinlsirg 60,8007CCAIECTS0 fopr G_séihtiahe syst ens
For . exanpl oro0ed CB0EE 4 CE) ol Rl S kB TRt caor 160
petl or s . tagdic platform, specificallwwgr VErfualppearer cpanagh 2002 wo
99135793  pilatform which can process digitized voice data. The
platform has transactlon processing units, which are
for example voice response units,
At the platform, a transaction processing
25 unit is azsigned to the incoming cal. The transaction
' processing unit, determining the call to be a 1-800-
COLLECT call, will play scripted messages for the
caller and record informatlon received from the caller.
Such information can include the caller’s name (l.e.,
30 as spoken by the caller himself) and the phone number
the caller desires to call (e.g., by entering digits
into the telephone keypad).
The transaction processing unit will then
make an outgoing call from the platform to the called
35 party. Once this outgoing call is established, the
transaction processing unit will play scripted messages

9.



PCf I US99100Z75 call set up for the, calls arriving at the transaction
processing units 161-164. 2. T=anaction processing units 5 Each of the01 AuUS 2002
transaction processing units 161164 is a system capabl e of processing one

or nore t*ae%ﬁg;wservi ce requests. Collect calls are one exSfO&hbRAE a type
of service request. QG hex exanples include, but are not limted to, credit

card calls) operator 10 assistance calls and tel ephone charge card calls.

More that. &8& tthnsaddiednPprsvessi RELRATt ChbY HREREARFRL: of FPF ocessing the
sane type ofexa@ipilieGe thad4eahsactiefieptpe8s8Lhd Ot 089 Sidénefy s of
simlar function y bg | ocated at djfferent call o:gessors. 5 An
appl i cati on%"&giﬁs ¥ RLBYIRR RAEKCRPBIPTRLTE VL% requests.
fT_he appl i Cattih@nh dals._lil?m‘pliﬁnlﬁtiqs}liﬁq nmﬁabf,\ﬂat Immdﬂimxd)/\/aﬂ:l]?a softvvark e,
ir re, or _the like. e applicatiop, en_.execut ed. rforms tasks
required of tFﬁé”FF&ﬁ?&cPFBﬁeﬁgéJEgeEf‘ﬁg~°§’b ﬁﬁt&%u%%"t%&&a#%ﬁme pl ayi ng
scri pt ed neensges af digdal bar shendelepbonengeypad fo dnditawss. The scriptd
nmessages ar @Jh%rt?:{ér%mctrt ﬁgtOYx raEES i trinks1io the callers. The data

a | ides rragsag r

received fromc ers _inclu es spoken by a caller and DTMF signals
input by a ZS call er FfofPehEaldpépRBREY kKRGPRRES TH® FBt: cx@, ti ons can use
the ;e]cc:orde&:dat:a.ntgosmltelhldewh&hanﬁrb_?eﬂédé nghé hEneatingnénd o route the

ca or e to.a cal l.ed, part rapsactj on cess untt e can

inu ude 30 \Y?g{{?éﬁ&g &%Hisoc’FegB nggxan*r'?seﬁgsp %%%%‘ze‘&dbyg?ﬁgé%e of

ordi nary skithle caliobetweenatteocadiponseduthe eabledigsaxyyt heki zed voice
responses t i | . , in waf ormati on
derived fro%r?(é%&?erg?%ascgg&%%gol%-gé%?ﬁggf eghgg*%?%ﬁf%%éQS recei ved f
tom cal | er sTe3 @@ Beff SRRaCBdA cannpedianehwite theddshfemmi. In4a 01 All6

2002 WO 991331h6& ROEEYSIShROBES AN nEX 3WPLEY Of o Pad 46 SRS | DR AR OELSSi NY

un % akin to transa(itl 03 procEsa ng uEitg, 161164) is agﬁlbs nown as a
madter cont ABA PREARIRA LRES BEeEBRNAALLA ?'Bﬁgt?"%d'i%ﬁ"%l BxEHDl e master
control 5 fpamefiogmavail able fromIntesvoice Conpany, 17811 WAt exvi ew

Par kway, Dallas, TX 7 2. ! ngl pi ] g dth pipe is
a trunk group 10 corrpréi.isi ﬁlgsg?%gg%gg g*‘ %%v#%ﬁ%*ﬁ%s ach trunk is a
comuni cat i §8% CREVEBLRBER PROYmet WOr kSehetehrtendes hat 1theyj gh bandwi dt h
pi pe 140 isiphewtiba BaniesttBai €81 BELEVekanpYaledodihaer Or Pali 0 platform
ISQ The hi %h barlidvm ghh BI %e |§ gl stri Euted H%O a s‘$r| es of 15 T1 trunks,
with a pai r SEP™PEey  GREs DEBARBEL LRYCPEIRACFRR rRRURET oFP [T HRRREY ng uni t
161- 164. Asoshewntypashofiacaldf Edmifigoinect thg pletaf drmnbartéewn processi ng
unit) can caky n h n a hdth i each
channel car ?&Fﬁg:?gldgatcg&%gr&?eg%g%d?%ﬁ?% ’éﬂgg ng H\%?%%%%#\%& In the
exanpl e emb&¥i trepepstionopsoTesgear cuREls f or IR nEARF NP ERSF s to a

transacti onrghdd@gsSithe #olloking dedérepenssl sit wiTh abecdre dedi cated for
ou %m ng cal_l % from a transacti og.g;o essi gg um# fi .e.%\ﬁano)t er 24 2.S
chéfnel s). APPREEBIN PeBBFPRoSEL6EEr dPnEFS ERTFYERHAEYLT) BRYs
br eakdown i s$cadbpilementante presensi gnivkhcaoh fnralternavivei on.
embecdiments.
The present invention can best be understood
by describing first the features of a dedicated channel
30 connection, followed by the features of the present
invention which overcomes significant dissdvantages of
the dedicated channel.

ITI. 2 Dedicated Channel Connection
335 FIG. 1 1= a block diagram illustrating a
typlcal connection between a telecommunications network

-10-



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 inclyeus 2002
nonitoring the status o the signaling links in 'use, indicating the arrival

of an i nCﬁ;H &? transmtting routing and destination |JS/64904hs. and
ot her suc %8 ant functions. Call setup is perfornmed before the actual.

call data is -15 0 ~ au~ toot wo 99~3s~~a pCTNS99/00275 transmtted from
the tel ecomald Gatvadie st waudidol pdasfiorne vBIGe Ehim@iddemcross the .hi gh

bandwi dt h plmek%maﬁxﬁéﬁiwscae%oeudwop&@af@émé%& audigl i ng networks
are well know iri the field 5 of telecomrunications, even with respect to

voi ce or aud % 12frs. For a detail ed understandl ng of an exenplary CCS
net wor k, speci fically a signaling system7 (SS7) signaling network, the
reagder is referred to,'Si e@liﬁgﬂ{%ﬁte 7" é\ﬁ. S Russell, 158N 0-07 10
054991-5, M:Graw—Hlll)ANe R '_:Lb |s |ncorporated herein in
its entirety by referétaiacomund:éhtibnsm}stmm%icsommtiaﬁmm in FIG 1,

it is descridg t he_p e 0 Iﬁ/gever it 19
inportant to nolpe ctr{t%at E &rt?'l g&g at&gékg&ézéts%% e?’d lghel ow | s used in a way
that is uni @tﬁ’@taohtﬂi@%@sémitphvéﬁﬂbon?\ voice @R prdkemlatiamion A

D' sadvant ag@SOOfcdrde'i%%(H «ah§dp2Bcepanps! 16@””??36' OIBJ*'@{& are a nunber of
6dvant ages with the dedi cat id channel gﬂtg&g h cause the Tls are

cated t&rtal"\‘éatcrt&ﬁé‘acﬁm&ﬁsﬁ BEcLBRLAY & H® t ransacti on
pr ocessi ng mnatusah&l&ﬁ@mm%ng%nftgSthanobt\r@ltsthoﬁhlm& nExtrenely

brat for m 150 S I8 . CHHECERanNBRAOR BEOSRISHE Ry TN BB 0L Ul e,
may have noc@tamttel@ptqm ttwanTlotdwedksat e an equal nunber of inbound and
out bound Tie 30 to eaﬁlﬁbounggggwogwggﬁgeﬁb Ngg Lg’gﬁnécfﬁgel X 462 'l;jg s is dons

élgnsure that if an VoIl ce or atform 150

ires anVodCHoioTg AuedP PRAREPEMWLPP Wi af hidh kan Rineat ed
channel connect,i omka mqha&haawiﬁétheﬁpyécgso Oéoﬂiﬂﬂs/éﬂ Qﬁ:.n&!rc’:w~ o platform

2002 W0 991 SEHTHERRISEFTB05 processing power . but not the required
bandwi dt h, to process Telezibmuhheatioansatworin IWboessiinrludd & 161 164 are
not opti mal lopnWlenlei1z2%1 network employing signaling, specifically.
20 a CCS network. Telecommunication network 100 can be a
private network (e.g., telecommunication links etc.
owned and/or operated by private entities such as
corporations). On the other hand, the
telecommunications network can also be a public network
25 4 or a combination of private and public networks. The
operation of telecommunication network 100 and the
manner in which a service request is processed is
explained below,.

30 B. Telephone terminal
Telephone terminal 110 can be a conventional
telsphone set, comprising a transmitter and receiver,
invoking communications using DTMF signals, or any
other instrument or machine capable of functioning in a
35 similar manner. The telephone terminal 110 can also be

~11-



Anot her problemrelates to the provision of 5 signaling. Unfortunately,

such intelligent devices as voice or audio platform 150 do not 01 AUG 2002
conventional ly separate signaling and voice circuits where there are

dedi cat ed connectl ons between the voice circuits and the tp do2hs

processi nYOMFE3 61-164. 10 H An introduction FIG 2 is a I'ock di agr am
illustrating the tel ecomruni cati ons network used to enploy the present
invention. fbeet goptimticiaced devisesywoskchoaprésksy i telepmione t ern nal

110, LEC swiitch 115, bridging switch 130, and a

si gnal i ng t PYRSFDY a&gisﬁt tp%é'?é}%pgl gﬁég éﬁ&ﬁ&gﬁe enbodi nent. dat abase 125

can be MCl's data access point (DAP) al t hough dat abase 125 can be 20 any

dat abase recogni zed b%_th%%? %%kk in the art. Database 125 can be

| ocated external to swtc 2 ., an external dat abase‘)L i nstead can

be §ocated within sw Losaloexchange garrhesr ABECHSUbEGR)1 %T#E pair 230 is

part of a CeqiRehHst22@ndens! t@lefhﬁnéntémﬂﬂaﬂeﬂiowr&m network 220

is an SS7 gi,c~nal 1 ng networ use Q,set_up g before cal]l data is

transni t t ed IERESRTNSDISH qéé%1§Fgﬁ§FFﬁg ofiP Cﬁggn B vBPRe 22MMeRIYide (1) any

ANSI (Aneri carwhatdsonallotica@datdacensartiee) SGER asgfat i egampreage; (2)

any 30 I TU tional .Tel e ations Union) |BUP S|gnaI|ng nessaga~
FSUBdR ey RedsRg Pkt

and (3) any Signa f is country specific (i.e., any
valPations of |SUP t T%lephopef rtearméoahtagrotwcéemtggl igT@ qaaq:al 230 is a

pair o~ xedypdalls wectr wpbefaeirhaat(m@ﬁ?l V@h§5hp§§k§fb€§&|e§' gnal i ng
i nformati on_over th WO 99/ 337T3

platfor; 24606¢&3 &?&Tﬁ?@or’& i58IVd 585 R¥NnAeFECw t@\ © PEHE UaBRP (RRT PG 2
al so iincl udagwren L&@Dsand;omsaawcw gdube bneneedafxi exrsealip, pl atform 250

ii.e., an cgn _be t.ed t | at,f rtual bearer

Lhannel dat aB&<e 2@8&1 Fﬁ% gégﬁﬁe 5°§F§% £S#e$°%§t§+§%¥ﬁﬁﬁgabase) or the

vi ifual beamexrviigesr thie dRCakrsuses CheTeahinkostopprecisk LEC! to the

{ng gg;ngr 18 sEﬁ@cé’xS 113 & qwnaha&fsthhheskgﬁkgge homt%@iﬁa&+se$5 ts rﬁnsm tted
[ i i usi

t el ephone ,%EEQ glfé% d@s&P&?ntBSpPaEEnarE |?g€icgg{§84.n partlgular a

col | ect calhwﬂhwm\ml | be handl ed by the 15 virtual bearer channel platform
250. For example, the originating caller dials on the key pad of the

t el ephone term nal Z10 the nunber 1-800-COLLECT. A call then originates
fréfh t el phone ternm nall.11@witch

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

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

-12-



In step 304, the call is transmtted by the 20 LECto th LEC switch 1i3. In
the present embodinent, LEC switch 115 is a CO and the call is transni 8ttt 2002
therefromto an TXC (not shown) in a well known manner. |In step 306, the

receivi ng“J(%ggBrg#t es the call to an I XC switch. Specifi calperuddomndisC
routes 2 é to switch Z20 in a well known manner. ' In step 308,

switch 120 accesses the dat abase 125. Dat abase 125 transl at es t he nunber
1- 800- COLLEGRtIrct tefldphdiid enefifdciassycraselitsi fromhehe|abidkd tibearer

channel ! aldrm2BPLig Nencast hnat kenspuERee ehaddelbiecyi hualodiar o

channel platform t abase .so returns jnportant routing
i nf or mat i on Foratdie® RAatiome 150y adtrvetBrgRaliagt n€8 ibrk8i ncl udes all

t?/rgez oftCCt%hs“teatmqrd&tsea e%@?lhﬂkﬁh%ﬁlégzﬂeﬂuﬁ% B@p?wtk IR gne f
e i m e inventiye etwork,i.s,an g net wor rie
desCriptirn of an -18 % ©%20 519@19313‘51 531?_., c'é"""“E;S7

si gnal i ng nedthoEk immﬁéﬂmzﬂdn)cta&nlst, gEacht abi yndvimm@eb:blkﬂsmmt i nvention,
il scuser on. THEBeF Bail HelVishY 8rs' SfeloVEE S lankinitt

| ayers, alt Rmwmuatydro bilisdor ayéle),ephnnbecalll'r dedl 1n8@0towll ayers. The
f' rst layer dasSagmiy l@Sfﬁeéqxﬁfi‘rets ngEXSi ﬁxi%’ﬁ’%'—ﬁr@fé SR, physi cal ,

8tr|cal and functlon aracteristics o e, Sl |ng ata |ink and

means t AR &endliad binIXLS d8cHRAAREayWRAYENMTPULDS %‘é?"f-#és 4bhe functions
and pror elez&ﬁ'idiQfg smpl:dl-ellatoe&ahObet Bepypapbb esvail b usattdifl nessages

over signal |inks. ,The MIPL2 functions include delimnation of

si gnal i ng mg\g%gegs% t&&neml on and correction, and signaling 15 |ink
failure detection. The third |l ayer (MIP-L3) provi des the signaling network
functions, for tranefgxri %fﬁsﬁ@ﬁﬁdggt ﬁgggf{jpﬁ signal i ng points. which

are _nodes of the signaling net led bY a uni que point 20
codé. The signaling meseRfe drasddingrlangeranlip | compElses terkl t he

si gnfl I( ng rr%%tiga%%&rs aigmat qebogylwopar ghé%an %%c@@éér@th&{@ ?nf'h' ng

oint (originatin | are delivere sane us art a e
8est| nat i og LSRR qﬁ%tﬁnc TOF 855 e VBARA 5181 ggf P tWe gg g?}e fourth |ayez'
for this ard&xasfsasuricar pricsesidngnuedgeat ehaSeave celsowk ghal ndet wor k(| SDN)
User Part (ZifRhedthe fP dlalicataa! Beafhal 0cshadditon PORS t@]ﬂ%s' gnal i ng

g tions reﬁ?; b’ﬁ'ﬁ{i pr.ovi de voic non-vol ce ervices. UP iIs
to 30 8 sq%’ignfd-é‘ltﬁ’aFPéngaénEh@“Eaﬁ|?Ef’1ba'f‘¥§/n n and
trunk managgeetedsifmy MilitoareTiexedr $h nwabétel @cﬁ%ﬁiﬁpi@UFéa?d}e t he

QG dent ] f1Ee et GHear it uni 8 caRabRer e Fe ERRS A he cal |
processi ng &Vathd&wsr iTi rf&tﬁnkg,switthhMThabmdethmehsnmm froma -19
01 AUG 2002 into each transaction processing unit 161-164 and 24
25 outbound channels going cut over each transaction
| processing unit 161-164. The inbound channeles are used
for receiving calls coming into each transaction
processing unit. The outbhound channels are used to

meke calls going out from each transaction processing
30 unit.

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

13-
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WO 99/ 3s773 PCTNS99100Z~5 set of messages used to support the setup, &} AUG 2002
t akedown, and nanagenent of bearer channels. There is a variety of

.nessages. The nobst comon | SUP nessages are the initial address 5 nassage

(I AM), addxess conpl ete nessage (ACM, answer nessage (ANI\@ ggﬁﬁﬁg

message (WEL99383HAd releafi~ conplete (RLC). There are ot her nmessages not
listed here. (ANSI T1111/1995 and T1-113/1995.) In one enbodi nent, in

addition to d t'fBiet 'tH E:S!tfsh@fl?m eit ofhe herarigastaloear er
channel pl at‘%r%(rimy%éco%15 @ %%D al so t]!g&e)s t he dat abase i,25 to

retrieve a GirP§G|5t51F1@th“ Fc&ﬁoﬁ ode (CIC). This ClIC identi fies an
avai |l abl e bearer channel bet ween the switch 120 and the bridging switch

130. In 15 anot her enbodi o Fﬁggg?égﬁgﬁhﬁéﬁé@? r‘ﬂg@% tha avail abl e

bearer channel wi thout us ase switch 120
est &bl i shes a connect Eagcht ofbrthdgbngnswte%nlwcﬁ*F wt k620 24

generates an ¢,Allg k%zfgrsq@ﬁmchﬁsbtlet gfbgkggégguﬁ%\n dré éﬁqn@ygrtﬁs@s

si gnal ~. ng networ Vi a pair M i ncl udes e CIC i.e.,
i denti fying of Iseavdice TegNesES .t hEP1L8CEVERELB| BB PRR FXEMRIG PR ches. The

| AM al so i ng e B@Qﬂl'd&atr'e%eﬁuﬂbebtﬁﬁrtBﬁaﬁpléﬂaincﬂﬁdbﬁalb@t channel
pl at form 250, and all xequirAd rout |ng nor |on :Fﬁélflca”y) the 1 AM

has a Cl C s&F& @qthé-w it@enCrpRer CRTE. 5ht??§ °the bearer
chagnel ), amgyistiantid RAILGI latndcméeepasﬁ)e sharge caedporblscoddoné t he

i gi ti W_t ch t d DPC
cet %o t he s il rragtYihl ptelbadlng indy dhay D8’ capaBle b CONC, (100
After cal |pmaamgy ttmeseme rte'mopli segvicecragresta) tFeeed||, ~. s

routed to ”%*N %gté s%iglaﬁlwebft bemeyat| phhetbeargsychannel . - 20
01 AUG Q02 991 3§' c~r NS99I 6025 D. 90NET Bus The present invention

uses two di fasedfd SonNet fEarens Gadds PEFEPESPTRet wor k) prot ocol Formats in
a gistribution networlge &(yﬁﬁ'ﬁcfaltgbnomawl b’reualssbeﬂaEedSwﬂ:hhneebhpbﬁt form

250. The di stri bution tvvor connect s the cegsing unitfi on
virtual bear®t® lrge) g’l‘rﬁ FSGUSTE S, f §§ﬁ%k§gﬁg§]€) fg st andar d
SONET pr ot oamlpllmarﬂmﬂ a&an@mtbiﬁ@ﬂ&ﬁnl gfahprdwecet softwarai gh speed
signal s transidlad Ui rﬁwetl gtn Claeg!l&tsaemaenomeﬂubkheheéang

u

Physi cal |nt er ces ‘for 50NET i .nc hr onous ﬁrans ort si

frames and GRyiorms fagkd Hained, r‘?@s 01’::&“58?5 PBJP ﬁﬁEFgﬂ'gﬁdl ng of t he
st aodard SONIR o .or nAich tfEekeddelule pdayvdher sedipbedemesabgpabEprl y

avai |l abl e sou i nc udl n n I ctu f Ldiial
Transport NeS %@ﬁ(‘)ss ’L% egvg]nagck%%%d §t§;ﬂr iéeag'ghsi\gt errrﬁe 85&?8%5 u7590-9.
A standard SGNERdasirare mﬁ&mﬁ%tadr morttl’lezﬂ?lo\tetlnb&dtpl &b8) comprising a

section overhgpdhf4 el dm?élctaa&al P MR anf icafidera Rakhuaesr head fiel d,
stuffing bytes, and ortlonf%éltrans tryg %&dat (i,n_t he form of
tl

virtual triJMRSHaGRs O?P by £8 ﬁ?a t WOPRE BXt fs are
corgsdri sed of colee?5f fom Nt *delr&is')onmlkﬂypard turmneala@pd.empttlis:ed enone or

nore secti ng?QeAHP tzheéé: o&l@l )a? %ﬂs‘x'&%sb%te\éﬁ%ﬁiﬂﬁerﬁe Aline is

a segnent b WO NO teed T exi ng, synchroni 2i ng,
swi tching, a®Rllrard- mmﬂ righe H‘eﬂlQGN I i fgIPLeA toe & 8t Lied a

party.
Transaction processing units can include

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

35 received from callers, and information carried with the

incoming call.

14~



30 segnment typically between regenerators and nodes, used for fram ng [flﬂ%llu 002
| ocating faults in the comruni cation. Therefore, the path overhead fie

.the line overhead field, and the section ovexhead field are used to effect
comuni cati ons between their corresponding 35 comruni cati S,

i .e., patWe9I9Bs7iks, and sections. _21. o ~ au~ 2002 WO 38?@%@%&
PCTN599100275 I n this enbodi nent, a SONET croes-connecting controller
assigns each bearer channadamplat @foh tibenbaghibanpndcessigpeurPls, t o.

specific byt ositions in T, u VT1.5 cell
fgl’l nat , ycégr%éstl%gt%ﬁ W%%%%Egsggﬁg @§§§%ﬁé g%ira??%& 8 VT1.5
cells are i nterireaweds @ mastEmgontstsd- framgndh BA® 3 STg-1 frames are
interl|eaved 8 rﬁ]rﬂ%aet %}% 3 e AnA§Tg§a;h 18 ,hg@tgﬂ eShdsaf Or

d th2 (?éll t1Ona

carryi ng channe ytes used fo 0 overhead and

stuffing. A framg ds/mralahle |f§°fnhén§&aV9annF°‘B?a‘257' b@'(%% of data. The

162 bytes (tyioe ek aipl mivvtfy 6 Daalllas), axe7896d.ae follows: Bl bytes for a
transport overhead field (section overhead and |ine overhead fie7. ds); 27

15 bytes for a path overhead field; and 54 bytes for additional stuff
bytes. A single STS-1 dLas Han.cm ansm:.ﬁthveﬁ.bead field. conprisi ng a section

overhead field and a |JnRe 4 nc?&h the&ag.gahi‘\éi Hgf.gan?yéféuﬁ' ., equival ent

to a single cell). Hovwer ranes_are interleaved to

forl® a rsi n@@%@q rarRumkeR esmviguatstaupkine ERGRsHEYRX over head
field conpr '§§5a ondireica tith 99Gid Patweedn the neewberdeiemeslts pf the

I nventive STS-1 frame (i i ngr,l ved int n Y 5 frane), can be
better under&® dkf with bﬁ%m Q&Ipt?sqf%aﬁa ghgﬁ E?C%’DWAegéﬁd 48. FTG
4A i | Ilustratlseicnma-@yém&ﬁ B et ivarl cmverhaadibi platdetm a5Panged as rows
of 3 bytes. n La F 48
Il lustrates {lﬂeeslgi es %f&;“?&g(gj@ g\%er g?#:ﬁtég %{SE ar%éﬁ%%% gg rons o 3
bytlds. Theseﬂ‘bytwbﬂre veidph ot reedly @E£TEH érEnanCPFGe‘:EAngt ke eaeht two
bytes of the.sgrdd 8 QY Bk iy afrﬁtt h%1A154A2 bytes, used for
eynchroni 2ation. ~teteyri to FI &llrst cel | ggm t{aon (i.e., the
position of the 35 fir's "fn'cfﬁi}ﬁ ﬁ’é”'d"hz? n@r8ddFSFPRERIBE 52t Rr i ned from
t he |ine ovethessk ol or qurdwésaa;l.dtﬂ und?) Tae c22ry epowghufreqoensy) 99| 35773
PCTI US99I 801@&@%@&1&“ | A ION e ARhCLRRAREL EREkyIRgvel | known
|nterleav~ n | e ect i Over eg 5
ata 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 1s not

gignificant for the inventilon.

H. 8Signaling 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
gsignaling links in 'use, indicating the arrival of an
inecoming call, transmitting routing and destination

35 signals, and other such important functions. Call set-
up is performed before the actual call data lis

«15-



10 15 Fi el dDescri pti onAl, AZflags used forsynchron~.zation by

recei vi ngmachi nesClused for STS-1lidentificationHlbit interleaved pari Qy AUG 2002
-(8IP-8) byte for the previ ous9T9-1Elover wire byte for the 64kbits/s vo~.ce
pat hFZset aside for the ntworkproviderDl, D2, b3used for ?%9%&75

control anWORR$T¥strative alarns Table 2. Line Overhead 2

Fi el dDescriptionHl, H2offset ~.n bytes to the first byte of the SPEH3used

tp 2 1|‘ {iggg?g%r%§§§ggxf@DQ?éh: !sevg\éy@c&?h%%icpzﬁions)h%r&gqmo?/\en?mt 337;3

~ it inter|eaved pari - rJ cadec ul ated for
all bits inthe VPP:S%\‘F@FH@&EIRl?cwgﬂemgfl}i%mmc%tpéﬁq g’r{'%svm t ches
( APS) D4- D12¢ysedheokoiiceceenEuli 6 apl spsoamdi30 e partof a 576 kbits/s nessage
.used for maintenancegQntrols_nonitor. rW%r veqz2hlock error -
protection onbroa8ban§qf3§ i’(‘JRII E%%V%)Fg\?\?%q‘géﬁle n h%g#be- re?orre of the
preSent enbodi medecomhunicacions ni aveB4with |respech ey Yy ce AT yi ng dat a.

Each cell h by o} ' ddvnsd 3 bytes -
acting as |r§f1§§| B#%?Eh)fg’%y (%/?’E %)v%?ﬁ%{a%é( ir}'?’és. Ejzgnchdiggg: ?%ﬁe contains a

singl e bear XeBRAARFY CCSONERNPTE. SFREFEEERA I & (FIENBANE FIHLENS channel s
(i.e., correspendingiteadiagTAbwSPRTLELEakéRT6r OMeIrder NS bus i s

effected by successive franes, FEach successive fr e sane sequence
of cells. A"SAAGRA1BG Svesedcdi jnaTeav 5rRW%W%@g¢T%' over a given

beager chanpgless20 shieme@raw-HL2D$aNéw ook pClE s100R AN twhirclyidd ual bear er
channel platformZ50.can.find the corr r cﬂgig‘&teé om t he SONET bus
by finding H&oé-BSF&]&FI%apgrggﬁ 1, ﬁgét%ﬁigg%?y eac rna%éikact I on
processing unit will (haughi than0C8enetwerkialis mot otown IrBIGssi gned 25

cells, correspgndi;ng r n £ 26 ¢l PEeetfl02 WO 99135773
PCT/ US99/ oog"ngT%@t ﬁfe%cgﬁ%%gl ‘r”rggﬁ) P%gect:ran‘?sport over head and packi ng

over head byia¥emtdons®elew.opBPYEYeEs, 1 hdhf ntBRPEEFHh SRS Mdfance
(Ofd) . Hencehel ltics eEto@rkedescrebi@cbefdwces | ssedeth to way rghdwear er

is unique to the present invention.

III. The present invention
A. Disadvantages of the dedicated
20 channel connection
There are & number of disadvantages with the
dedicated channel connection. Because the Tls are
dedicated to the transaction processing units 161-164,
the transaction processing units 161-164 cannot share
25 bandwidth. This is extremely wasteful of circuit
resources. Most service requests to the voice or audio
platform 150 do not require outbound Tls. Yet, the
telecom service provider may have no other option than
to dedicate an equal number of inbound and outbound Tls
30 to each transaction processing unit 161-164. This is
done to ensure that 1f an inbound call to the voice or
audio platform 150 requires an outgoing leg, then it
will be available. °
The dedicated channel connection also wastes
35 resources of the voice or audio platform 150, If the
voice or audio platform 150 resources have the

-16-



‘5 channel's, 54 fixed stuffi ng bytes used as space fillers f or the
i nter ~. eavi nc~ operation, and 81 bytes ( for transport overhead) pl u8 12406 2001
.bytes (for path overhead) used for OAM Therefore the bandwi dth used is

155. 52 ‘Yé &%9 0 f ranmes/second x (t84 cells/frame x27 1@chnisssdossl | ) +81
byt es+2? P 4 bytes)x8 bits/byte), . anpbunting to an OC-3 rate. The

data is transmtted on the SONET bus at O0C3 speed) being interpreted as a
standard Vidrdcd®s img . pd\vszeccm.d: emdrodihee riequil relebpndwédthi ngent i on 1S uses

a nodified SONET f oy nmat i £ 0 cogni zed

t hat becaus%r??\%a%d\lﬁag 'gn eq? t%&r?s&'qo g?‘éckgﬁmél ogt‘e'&b oég of the

i nventive S[BETabasnoéulqntidemrum@tl\mdk 54D), the overhead and stuffing

bytes axe not requireg ek eégﬁ[ehn{ rl-e%ﬁ:f&s’ o0 ehig2 oyggiggegfadm tional
ar

bytes that are nornmally used e overhead and s % ytes are used
ascel |'s (istynakbingt | slinﬁ%%%wly'cmha nea: gBFtséGN &eRoBBfi cati on,

this enbodlmﬂéeeaﬁbéeéié fmy@m afs 9@cc @ldts cahv@ataoaaeeg} (255.52 Nai 2),
versus 84 cells. %/ js{}? eI |.s trl% h Q_t (éﬁg SU%EOH 90 x 24
bearer chanf@Parat %grﬂ 9 c}fcﬁdc?n 5w ﬁ% o “0&AF @ Bh the

over head f|&édkm’aﬁésedzﬂmscﬁﬂnmilm\tedrexshqoma.esscﬂ.rcnuelsané Ag with the

previ ous eﬁg gpﬁsaégfvm éeé ir?g ur&(%scq‘élllé)lszre. repeated 30 8000

ti mes/ seco o suppor app I"cCat1ons Cillustrates a nodified
V0. 5 90ONET format for this ~mbodineat. The nodified SO ~1'ET format is tha
same for an i~dividuag, cejs mf&@@@l@mard format, but differs in that 6

nore cells are used in 3S the frane. SONET 5’5. 40Q i s repeat ed 8000
times per second. A cBFf. 402 %R i#P 9Eag & é‘m)éraﬁng

nCrTKlgég. aggtéleﬁomﬁmr&igiéns ne%Work uk@d to @hpAdk %B&Zp\t\@saﬂ&ﬁ57f3l f
P 1 e tes. 4 gchannels of a
T1 pi pe. %’g é’é&iﬁn(‘:el?h :h%"g rfﬁ&c?yctea %?1% #’%tyar?% nggaggtlg with each of
t Hdse byt esteaeplwmg vetetnak ThanddC swidcheddbni ﬁyiﬂ'-h’beémyt es S in each

cell 402 ar&aé@b@é{erb@ed BYiEFind Seviitad 130f, aha &eBBiyRRAAnphree bytes in
cell 402, one b hroni zati on (always has the val ue

ed for, sy
7E), the seEBﬂ’Elz%9¥eP9fh‘Bt g TR PEE a?ré el | identifier (has values in the
range or 0-89), and tim é:lmrdn‘:bq'dfeuem; 1@atakmee. 125ncennbeeMgIcel | s

t oget her fo 0 aet}fgq% 5. i Z 8000
frgrres/secoég& ég égﬂ' nééﬁ% %’ €s ﬁal&%‘%% t]é/% “'ié)?g (

r a0e. Thereawedatabaaataeeegnmedatnsmhqsaj s(kriltlﬁd smshebagtat 0C—3 speed,
but the CO%EE%bbEﬁ' @%@r@wtﬁ@' BEEREEH r&eé}ﬁahe t@o‘ikvfl't%t n20s descri bed

herein. Even t e virtual bearer channel platf ormo t he present

i nvention id$ld@ser ﬁBeG"WFF%a:QOd?'H@%ﬁ‘?Cé’? o ittesdacana k@ AogELeEd SONET
formats, itwithinbswapenrent iiomﬂmohemrrmm @atpbawejed herein that

al ternative embodi men can. be conpati bl e

formats (e.g., OC 1. 0%65288 rg% dchéjsat %rsot&{%ntﬂs?ﬁ%;ggon st andar ds
andb speeds, (2Sedepandnngenpoﬂl@ant a&%r%uﬁﬂﬁ ceRtweork. 2P9e LigammeSS’Tn whi ch

the virtual s%ﬁ&@in&hﬂ%?_ﬁbrﬂl aﬁé@ﬂ%&fsé@%ﬁ)@%&'ﬁl iasHd Qayses the

standard an st andard %ﬁe cl earer fromthe di scussi on
f

bel ow. 30 Ega’FPrer FFE&FmEE'aP@r c?\’é%ei)l GEnsdeaaldng o §CSck di agram
il lustratingetherki ceuainbtaser (mhamplmﬂm f2mep i iNatdednall . Vi rtual

510, Ccal | pPoenbaBns sERRIukens L A0R AR P E AP AR e (Ll 8% 531
t rfhsact | onIp‘ﬂodéaseugaumonalSTs;emumichuaﬁsmeimm)néimk 540, -26
Fr1111F 1. "f gh InaTTnglmdsbhbbl ~bnaT(d) _any 'rsurlignaling message
that is country specific (i.e., any variations of ISUP’
that vary from country to country). 8TP pair 230 is a
pair of redundant packet switches that receive
35 packetized signaling information over the CCS network

220.
«17-



‘0 AIfG 2002 wo 99r~s~~s rrrnms99i 0oi ~~ a gateway 550, a resource manager
560 and a transm ssion control protocol/internet protocol (TCP/IP) qg;gggﬁmz
.570. For the present invention, transaction S processing unite 525 35 are

not |Iﬁ1tQﬂD ? ?ﬁh processors as Vvoi ce response unita-~. STE? in
one enbodi nen e transaction processing units are indivi nDdenE or

banks of nodens. These nodens can function as access sw tches, providing
access to one 10 or nDFEGadaialQMain¢kndm3¢aaVﬂ2ﬂuaéx@upke; kchakaedf nodens

525) 535 canpppe¥bhes §§§e§§ t%% s, turn rOVI l5aNSher mMydeLAIM network

or a frane rela net wor k e Internet access via an

| nt er net ser349e°590§?d%?citﬁﬁﬁexﬂﬂinﬁltﬁRﬂthﬁyMiﬁtuéﬂahﬁéFeglatforn1250

w.|| be descehbfifle@SpDRef &ith NEs 0V [, £0MEISAErR 1N WabEsE)0sf FIG 2.
er, it iﬂggld be u der tood hat virtyal hearer ghannel pl at f orm 250

ca e adapt 82 prat ﬁn Wi SRS FHEERRL DEEFRS ks wi t hout 20
departing frohanhelspmef@mm 2ﬂnr|i @f, tdre ipreseal davabeigen., zt is al so
i mportant to note that the inventive virtual bearer channel pl atform 250
does not necessarily correspond to what is recognized in the art 25 as a
virtual bearer channelCpl dftansnissidn- of Fhevicddd or she bmﬂﬂgtngprOV|de
ease 0 underg{apghng. For exanple, the platformresources (e.g

action processing_units 525) 534, gateway 550, resource nmanager 560

O ~ET cross- connettfng’ cohtd A4 £ 43 lwafresirgchewdthe great
geogr aphi cal call 5t hacesakamin e £ dHEe bridddhgt Rad tehe13esoutge woul d not

be conS|dere§It r{ a?f gﬁugriigﬂﬁxrentl under éggg EEPBG a ~~platform ~~

Accordingly, "Vi bearer 8PPned by the
Funct ional 3531%1-13&1 okt g dors anemmn ptlhﬂ':er aswﬂ.d.estasapﬂ.ovn.ded herein, -2Z7

01 Al G 200 Y/ I d t f
vi rtual beaa{?ﬁ%ﬁ% a’)’pl a&.fﬁo}l\&(n%g &Q_%D@_h[%rﬁ y&??o%a% EHES'EE b& %E‘?SSO :

i ntler f aces ITWEEVRLIRAFRAF hanmealemliatdiosmy 250t i oRoReeRamR1840the a SONET
Bus. The SCNEFidinatimyquliier heay oaneckeybghuese the bridging switch

SONET bus. caf® BRI GHREA A, noR (R (B8, 17 BPR-OLERERr urb for bear er
channel S|gn@ﬁblcthenrq;mgﬂnnﬁdseﬁuuﬁlﬁdlebﬂahertebmmn&l ipbatform 250 from
e T G i T
25&0 te the LEC switch 115. In the present embodiment,
LEC switch 115 is a CO and the call is transmitted
therefrom to an IXC (not shown) in a well known manner.
In step 306, the receiving IXC routes the
call to an IXC switch. Specifically, the IXC routes
25 the call to switch 120 in a well known manner.
In step 308, switch 120 accesses the database
125. Database 125 translates the number 1-800-COLLECT
to a telephone number associated with the virtual
bearer channel platform 250 (the destination number of

30 the virtual bearer channel platform 250). The database
125 also returns important routing information for the
call.

The inventive signaling network includes all
types of CCS networks recognized by those skilled in
35 the art. In one embodiment, the inventive CCS network
iz an S87 esignaling network. A brief deseription of an

-18.



Wthin the virtual bearer channel platform 250, the transact~, on processing
units 525, 535 can add data to or renove data fromthe SONET bus, zdrgué %2
SONET interfaces 521, 531. respectively. Therefore) 20 the SONET bu

effective ET loop that traverses all the transacti op-i€6REISNY
units 525%3@@2;15‘ the virtual bearer channel platform 250) The signal of

the bearer channels comng in over the high bandwi dth pipe 215 is tine
di vi si on nuIStS7pISd3m1mgf aetw25ki hepeeNETchlly e ¥otie utd lsizedlar d . SONET

format signgl, Q4 eag[rﬁé ehteqng NE3 O;’or‘gﬁ SEQOH 1 GAL e r2 SONET

Cross-connecting c ctoss- connectlng ControlTer 510 is 30
coupl ed to URderssagdinge ofi ghebannemmwm pROR 1t sy igrruas e (out si de t he

virtual bearge @anaglnalahtonekdadss aieet@eaéﬁxséén&s q&aﬂfﬁa/goﬁé‘lo on the

ot hgr side (inside the, virtual bearer chanpe Iatform 250
cr 03s- conneBYRE Sco At EONgR 33yeF sd a(%?flfﬁ' d%‘ﬁ%?‘ldﬁdpl exer. For

exanpl e, SONBEoctesslayeract i Ohechbtsol 1Eye:5]1®emgd3€!‘mﬂti‘ drop

mul ti pl exes ¢ 0 S99/ 00275 SONET

cr ossconnectpgng cont gélrl ]‘gﬁﬁzﬁe‘gﬁ%é’?ﬁm‘;ﬁ%& the data comng in
fromthe hi gﬁee&rrd\madnhapdpéumsioml a¢1$©r4¢wibﬂmctﬂ ®f d‘EhﬁJ| tiplexes the
data goi ng h ot i 5 t vi des an

i Qtﬁ%:g%‘ihqo\d%ta @Qaﬁ 89g tll?é“}ﬂé‘érﬁﬁ h%cﬁ d&&ﬁlss FRN

ni&rfaoe be %n p| pe and
ra. buti éﬁcﬁé\td\/\élaWES'4d)4Tt?oL?}aﬁ§ﬂe¢e¥ ¢ ckungtiontmnd data from one

si de to thepgbhedusteis! eoeonagantagat@dtm | fherd vt fdangar ds on the
respective 1

t te t |
Conver ter t BAEPRAA D5 FRIBF QHUET L THREE TG e St ey RS Mo o
channel pl aLﬂofnnzs@onSaﬂauédeSOetmuinﬂﬁidmroﬁm‘;ﬂaé,imge a conbi nation of
har dwar e a”ﬁe%@&b‘@%reek%k-eﬁ@% 891% £n& EREEL L?%ﬂé%{lk’ g an
ni X t ho

operating system (e erating Syst gat eway
556°is desc F-BEdfPﬁlPﬁiendééEFFbﬁn its functions are nore fuIIy descri bed

below iri the 20 di scysai enigh b BB - K0 ey il redfeli ves CCS nessages

com n n o onverts a received CCS nessage into
Che T e BEarboapSanathBrE. Exact ity 6% FRIRE SREIAS 9t Then

transmts thetReegenbrakegndThid Poohsisaigavider ddee nbdds Bfn&.ﬁﬂork 570 to

the resourc CP/ I P networ k
2 is a tygégﬁgiggherﬁgg neté{g& Pé%‘?%ne e%%d "{;ﬁ't%e[ Itﬁgeid‘ erated TCP/I P
%age use§°fiﬁe pEBEr BAFRRYINMG MeRfage ImmAbed fuvmlorHoueder, as 30
recogni zed by&shh&sehai—_ @hdl g@gyaﬂ(;lﬁ_;lme@gygégpﬁgi@‘in%trgd 3y Ry otocol can be

ot i nod by HRFRGCHISE: BEBTsHRESuthch AT EIR Eindhaie: °C°Le?rrit92x%§§&%t Exanpl es
of protocol poinel) udxebdtalaveredt tdi thée eslane, v I:I'm:ar Y heConput er
Tel ephony FaERmypEEIBR Bodl? 14afRarddby ' i “na iy user pare.
25 The fourth layer for this area of concern is
! the Integrated Services Digital Network (ISDN) User
Part (ISUP). The ISUP defines the protocol that
supports the signaling functions required to provide
volce and non-voice services. The ISUP is used to
30 transport such information as the calling party number,
and trunk management information.
The first two fields of the ISUP are the
circuit identification code (CIC), followed by the
Message Type (MT). The CIC identifies the circuit
35 (bearer channel) selected by the call processing at the
originating switch. The MT defines a message from a
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01 AUIi 20D2 wo 99r ~s~~3 rcT~us99i ooi ~s Gateway 5S0 al so receives TCP/ TP
nmessages transmtted fromthe resource nanager 560 over the TCP/IP n MH&ZUOZ
.570. As illustrated in the discussion below, in response the gateway 550

can then generate 5 and transmt a correspondi ng CCS WSSW%ﬁ;" #ge CCs
line 235. W93 550 perfornms al7. timing functions requi y P32 ccs
protocol and the TCP/zP protocol. It also handles all CC8 flow control,

over| oad 10 $10S85 Shélsaddl JEHRMAGRIMMpbpasti thei getupgutaReadyn poth the CCO
network and the resource rggqnfger 560, ThOSEFOf ordinary skill will note

that the gatRay ey ¥uEP eI SHEPRPPancti on for protocol s ot her
than any specific CCS Thatedd anartietyldfTCBUPPmpesages.. The reason is

that a Dri AL:T8Y é@%@gc& "E‘%g“%t@e%% ﬁg‘% g§é£9330§g§8& conduit between

t he resource rrsana(j o and NETWO seur ce Manager 20
Resdur ce narmepta®s0(IaM,, leddrssparowilese MRESPEEsEALM) nvensven. zn a

preferred erpogh i@t (am) CHBNdSRS rfasEadlRi NRELPN ahahaed¥gsge . and software
i npl enented on conmput ex system usi ng tge uni x Cgeratl ng sttgm Al t hough
t he resour cec?&ﬁa%"e? B s~ Jherq&X@ P5E8T REBRRICERPFohISERY functi ons
are nore fulherdestandedrbelyiond mddmicadldi/aass . Fl GS. 6-8. a.

Mai nt ai ni ng xesource siatus A key..f ti esqQu manager 560 is
30 the mai ntenance of %I?a?t{.bae ?“%%dr%é?’l%dnnggéga?ﬁgheﬁgnéﬁgs of the virtual.
bedfer channd¢spinatiem vslEpifne nurbermati shei ¥irsugl| pesrered in and

retrieved fr ' r tq_.g.&al b e | e) such an
acresible da?gab:grgbei ir%ﬂl\%laérsrpc?a%@z;' 3 ac?gggg:ﬁpg?gt a&%ﬁi:g'%ﬁ ough dat abase

240 can be #Bt3RAMDLED kR ophTiaye e cAssuiskide héopredde3p o -
au-~ 2002fv\0 Wﬂ@h b)5.' fmszﬁidsl%&i&&a i ekhanr aﬁauu._ablaafaaeeérS@aﬁﬁént f’“ ns the
status of eac ear er, channe n nt o e.virtu ear chapne

pl at form 25 %Vé?erhikg)?]e bsd‘f&/ﬁrhﬁ%lea%’éf f‘%g erg.dgligg %HFEF& ﬁéot heﬂét at us of
eadlf bearer sietivet eubodimercut threomwlitehvilfudetbemineschbhanel platform
250 over th i i |G rfehd e e n det er mi nes
the incom ng:%%%%%% ?t%?lue ;ld%glt%grlimﬁglﬂﬁg \%/Eiacﬁggégggg channel s
comng into * SONET cros9-connecting controller 510 (fromthe high 10
bandwi dt h pi pe 215) aren ayedg aie, avd twhi gRookstBb3eshesrgr channels are in

channel st at (SR ST TR AT Ao S0 an A B CeoR RECRut2dr the  SONET
cr s- connecyeneraes ran | M 3 arranehidsaitabbebxddodnycawbtchhese bearer
channel s are|if 458 (N §ERUNGH TR 290, M91At arBsphie 230,
The IAM includes the CIC, i.e., identifying & bearer .
channel that is available between the switches. The
IAM also includes the destination number of the wvirtual
25 bearer channel platform 250, and all required routing
information. Specifically, the IAM hes a CIC set to
the trunk identifier (i.e., identifying the bearer
channel), an originating point cods (OPC) set to the
point code of the originating switch (i.e., switch 120)

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

After call set up by ths CCS network 220 is=s
completed, the call 1s routed to the bridging switch
335 130 over the available bearer channel.
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present status and the potent~,al statue of each transaction processing AUG 7000
unit 5Z5) 535. For exanple) the 20 resource manager 560 has know edge 091 U
-whi ch transaction processing units are busy, and which are avail abI e. It

can al so have know edge of how |l ong a given transaction pr kN t

525, 535 WOSIBEEA in use. In addition, the resource rranageﬂ?ﬁﬁl e ns 25

know edge of which transaction processing units 525, 535 can process a call
coming into the virtugl, bggNer Bbannel platform 250. For exanple, the

resource nmanager 560 erm.n i &ﬁ units 525, 535
can proce9s a 1B0O0- C&ﬁﬁ@rgagﬁtmgﬁsgﬂ% i nc %édg{s%{no ée}pcof whet her a
gi ven cal | SONETr dsyspbcioabupr opticahgne Beeriek AkoCcak ﬁqué“ﬁféstlinnatl on

mb t ol I t mb
Geponding of LAE CPERRCAPR e tAdFRe 568 Pug) XiF ‘ﬁ%‘?g““‘l°§%i’*§éﬁr“ce“‘éan252r

3% 56D obtcmeﬁhpé-altrﬁ%mnﬁﬁpon Bhe a@teSEIPRELAR MR or external

dat abase, UShRECBNe1drkalR88c2I0n DrDEEsstRd units B AQEENZ VD
991359' 13 PCT/ US99/ 00275 . s eC| a E gs&sm ng, requi rements include connecting
gew. §EPR

to an oper aP§RTEL § abase or providing additional voice
pronpts bef ore tur ni ngnt lae fdmatr ehbottmenv, tdestardmat tIANEDr ocessi ng uni t

over Che coBHOTRESIsde RS SEERaRLRCSUNER LOE Re iR B0 Totoor the

over the CCg I~ ne uxce nanager 560 of the
sedl@ice reqidsh lﬂpeﬂ;ﬂn(ﬁlﬂ@al@ Lrapsmbssadevsime FEEG sl 560

detrm nes f i;Qmch| n%u@eﬁ%‘i%p%xmgc“ BRPESEaL hErW@ f LR §&r com ng. ~t

then assigns™the data to an avail abl e tre neact i ﬁ eSSI ng unit S25, 535
capabl e of §P6‘@€' dnsdudse Eé’&Fhr"EBu?ntEéPéP?ﬁﬁl%gq? ‘lg'l%l%%ﬁ:tl on
p%gceSS:c ng lalih:d icaﬁ%:a&&i@!lrf Qgt)alﬂlrh!ﬁﬁsm ngoﬁaéldetitblédasour ce Imana(ger .
560 perforns | 0ad bal.anci n o.calle anp e, base
on a predet é’r“t’?’ieﬁ&’fa&da EQFBGF‘ﬁg %ﬁ@g?hg%asgw%lg ?Fager 560
camSdi stri butse rtelferlrm&)rtmngewalrhltpubhéclyaa_ma:cl&blﬁ pseREeB$ Nng units 525,
535 such th%c‘fﬁ%fng"‘%p%n&r 29°R3LRg-UBLAS SE5: BipLbRYe cqui valont

processor usage, rocessin I Cl ency erred enbodi nent,
the resourcé‘IZnS,POrfé:né‘{yéMOpI f:6zHé—Yl5§§§ Bapekcing %l:}a MA%ITRK of the
' present | ogdgpad qgcfuﬁrsagr@sgctl on proce55| ng unit 525) 535 The present

| oad b d f bl M bl
o the Txaction of thd AFEASRe SBNBCCERHE CERLTATRct THAARPERe or m ned
302anount ofouerreadn ﬂﬂm&,emmprmaihq ihea&t?ﬁonlwenﬁe@doﬁmmn@@omr used
can be ascerteil %eed’m; eea)@%le‘id,bé gggggf:gg%hbéaegigi&w gggfpy &

operating systemsipRert £RE i’ N ransactl on’ processing units
52S, 535. AmRMEes. A4 éﬂ?liél iportAenndpEe tTansBek vive datrefirsEReal| ocat ed

to the transash Q¥ RFIE/EY NFikithriea. o239TsA. thtadavariable is the nature
of the -32 \ ,
telecommunications network, paths are comprised of one
25 or more lines, which in turn are comprised of one or
more sectlons. A path is a logical end-to-end link
between users. A line iz a segment between twc nodes,
used for multiplexing, synchronizing, switching, and
cross-connecting the SONET signal. A section is a
30 segment typically between regenerators and nodes, used
for framing and locating faults in the communication.
Therefore, the path overhead fleld, tha line overhead
field, and the section overhead field are used to
effect communications between their corresponding
3s communications segments, i.e., paths, lines, and
sections.
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'01 aUG 2002 WD 991 35773 PCTI US99/ OOZ75 ser vi ce requests allocated to (heaus 2002
transaction processing units 525, 535. ¢c. Qutgoing Calls 5 In sone cases,
.the transaction processing units 525, 535 will need to nmake an ourgoi ng

cal | fro%lé{st ual bearer channel platform 250. For theperusyI0027f a
1800- COLL c3 , the transactipn processing unit 525 receiving the call
will first 10 record information fromthe caller, e.g., the caller~~s nane

and the called party tk e:;mmenﬂumﬂimentmeit SONE®' EFafBaePRBECPIBEesSi Ng
unit 225 Wi ldoy e;q# Fadaiidis GANLBRIELY chinfedCaats ¥ETEAY BEGEPLaNCE of
t onnec

the call |on et ween aller and 5 called
party. Th| s ha@giwifdﬁhr@% 121% ¢ ﬁ@e@élfliédbﬂ'ér?t 9°3i‘-§1‘an§aﬂi Eﬂ"?ect ed out of

the Vgrzgugl m'xe{b@aﬂmﬂe mafﬁgowfmﬁsv\bew;bs t:éamtSﬁehg@e processi ng
uni t esires to make an outbound ca nf e resurce
mandger 560.PRRE RS At Fhlirigero580, FRTt é#h Fsc?geﬁﬁt%ﬁrlggl e bearer

channel for Vi, mmmmgaﬂegtrmmmmrighobanéﬂmdﬂ.h frPel2iBamet sends
this inormat] ci‘ i%@ﬁ"%@’aﬁ' Qﬁéﬁ eavele1&ts H%M?E e23@gl§ connect
0

to the calle party utgol n of the call en transmtted
over the avafl‘%m#e b‘ﬁhr%’?s'c%afrﬁ?@le §@I5e@t4et§eﬁ}5t feTr E88T¥iRImanager S60. d,

ﬁQaV?'e'saShL'v%‘?‘?ﬁef Lo gl rlﬁ?ﬁ‘%‘?ﬁ?‘éi‘%ﬂhgy"“?“ﬁ“t Fiﬁagei on) S

' essi ng Lﬁr‘ﬁg‘%ﬁ‘g 3115‘%5‘%1- TR | dpISH 0T, S@F;eé riﬁc ng call, the
resource Mang@el v&Héh € aof camusytt&se afaldar:no |t can be processed by the next
35 avail abl e transacti H:.'H Ul%a'i%ﬁ%%?es”@ gggz igg can al so
park the call at an allﬁgﬁ ?ﬁﬁ@’é&% e e ? 1 J6 2002
VO 99//33773 watiSe9| DL 1 s e f9T08c $TBREPARKL PYARReAdp ay's

pre- recordedfﬁ@f&aw&cém fdrifeatl Rl i@ bReraabhekiehlist hezgal | is

parked, it is also aced in a eue~ t|| t he .n appropriate transaction
prolgesm ng uAYt e%e%‘gﬁe% @%a‘?‘f%ﬁ? 1q1dij gnge rmfﬁga ?Hﬁt the platform
cannot supposddibiogsal | stufhl Wyeseair ce\ redmayjer 85601chmssentiransperteae
nmessage (e. Welol My dgi ng
switch 130 to ?%ﬁ%@ Ef?’u."teé] '%A%‘%?svgb %&%ﬁg g&mﬁggﬁﬁ%gikﬁﬁl Qglgnd back a
message ackn@vrlb)dgl@rgermaésﬁ:e&;kd 'ﬂ'k?éflp‘lQatzﬁobmbess (ha@e sel fhealirig by

maki ng use oéq&peifggw e #uie fadimd, tWEI OBipk@cesseldd units) In

response to such now edge, t resour.c er ,56 I date its
dat“base. 8-1 frames are Pntarlee.va fma ingqe Slr L.‘-!p

frame, the resulting STS-3 frame transport overhead
field comprises 81 bytes.
The section and line overhead fields of the
inventive 8TS8-1 frame (i.e., interleaved into an STS-3
25 frame) can be better understood with reference to
' Tables 1 and 2 and FIGs 4A and 4B. FIG. 4A illustrates
the bvtes of a section overhead field 420, arranged as
rows of 3 bytes. These bytes are explained in Table 1.
Similarly, FIG, 4B illustrates the bytes of a line
30 overhead fleld 440, arranged as rows of 3 bytes. These
bytes are explained in Table 2. In FIG. 4A, the first
two bvtes of the section overhead 420 are the aAl, A2
bytaes, used for synchronization. Referring to FIG. 4B,
the first cell position (i.e., the position of the
35 first cell carrying channel data) can be determined
from the line overhead pointer bytes Hl1l, H2. The
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If a transaction processing unit becones inactive during processing of

call, it wl
manager 560
unit on vh&}

(or going out

manager 560

resour ce narEgesl

The functi ongndify tixet LBV GRy
Establ i shing an 1 ncom ng bearer channel

unit FIG 6

| notify the resource manager 560, Zn turn, the resour
mﬁll reassign the call to a different 20 transaction p

ce [11 AUG 2002

rocessi ng

lsf3€ar er channel platform 250. Tf any of thepc¥/Osp9moaTeng in

over t he hi gh bandw dth pi pe 215 are |ost, the reso
update its statue accordingly., f'or 2. exanple,
well ekt anss agst §esesmiBefnfrent the nwelbndi
uar.e nore fully described bel
30 with a transaction proc
illustrating how the call is connected

will

is a flow chart

urce

t he
ition.

ow. F.
essing
fromthe

bridging switch 130 to a tmaR3achi ONg@EELEs SHvernedd 525 on the virtua

bearer channel
theSIANItransnr

pl at f orm 250. 35 in step 602, bridging switch 130
tted fron1the switch 120 and deternmines that -34
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arer 5 channel along the} hi %Nl_)a%gz é@&s&pe 215. .Con

r in step 604, bridging R ERE S
sion to the virtual. bearmeackimesmel platform 250. Thig
cred, T

exam nes
0 Z QUG
i rtual

ail abl e
his is an
urrently
own TAM
TAM
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channel pl at f orm

ant routing |nfornat|on) ﬂaunﬁfwd¢§tionransn1tted over
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exanpl'e.
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set to the |

the

NMETWOT K 220—at oy~ wr it
BlaM IS (nore correctly

icl ude t he sel ected beare
)oi nt code of the bridgin

RPN UG R A

rscheywel £y . the prheriGi® ., an
P%ﬁgﬁ ch 130, and a DPC field

t he pOi nt cao8e_qf the virtual hearer nLaffan 250 __The 20
si dgal i ng m}sﬂage is transmtted to Sa'%f)aur@agwqrozswgmlamg tr
Fromthe 9TKP pair 230, the CCS nmss s transmtted.to the virtd
channel platiform.Z50 _Tn siep 606 M%R‘W:‘r‘?ﬂﬁ the CCs
(the 1AML frigen 3TP pair 230. Gateway| S50 dSide e QO rEUWEHR er .
converts the CC5 nessage fromthe p rtlc {;. CCS protocol to, for,
a TCP/IP prqtacol.  The TCP/IP pessa %&qnittpd over TCP/1P
570, which c¢an beyzanret hernet 30 net 01960.
608, the regource nanager 560 extrac fron1 he TCo/| P nes

Xsource nmand

dat abase 240,
Speci fically,
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K60 then tr~ nelatee

L L _or

t he resource manager 560 detexmines the cell identif

sTgmatrtg IIIUT TTECCTOTl.

the ClC),
250, and
t he

For

| SUF
OPC field
set to
CCS
unks 235.
al bearer
ssage
Tt
exanpl e,
et wor k

In step
sage. The
ext er nal

to determ ne where the data 38 is located on the SONET bus.

ier 406

20

Table 2. Line Overhsad
Field Description
Hl, EHZ2 offset in bytes to the
first byte of the SPE
H3 used to frequency justify
- (negative value only)
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01 AUu 2002 WD 99/ 35773 PCr~US99~a0Os~s (the second byte) and the position

of the bearer channel within the cell, which is one of the 24 channglishugf0il

.that cell. In step 610, the resource manager 560 uses 5 the caI led party

nunber extracted fromthe |AMto determ ne which transacti on Zqﬁg_&l ng

unit 525 WOIB¥E]d is to receive the call. This called part s the

nunber returned by database Z25) which represents a transl ated version of

t he nunber 1F300 IU CCC

| ook-up in da®%abase 240 to deter nine

unit 52S. ~n allocating this received| $PLFI8E peEflegtcdde an appropli ate

transaction jprocessing unit 525, 535,{15.th oplrce a 560 lmai nt ai ns

an. active lifst of which transaction pf 88%5 fﬁ&eg % %ﬁ%%ﬂ% lHhve t he

capability tlo process which types of [Chheslifaieverheéad |ist can b

mai nt ai ned | [ nrernalr 0Z exterzra At abase 24DJ} whi ch

t he resourcen%ﬁrr ager 560 can readi }55543&35 g‘?’hg‘(g?rple f or

1- 800- COLLEQT cal I's, the resource manpgeotd€0iomnsswitnimekn(a®sidge pf which

transacti on [JTOCESSI Y UMM TS 525, S35 Call. PLOCeSS _correct type catrls. The

resour ce nmanaddtiPEE0 can al so perforn 253150j Brb%f% ficing in deternihing

whi ch transgction processing unit 5Z5| coffunschioipnocasd sreqpdrt This i s

done so that| the transacti on pxocess~|n ars not upduly

| oaded, for |nore efficient utilizati 01°gf ﬁ%é kgég%)/g%g% S I n-

acconpl i shi Hg | oad bal anci ng, resourcpuaadager Béinkemasce r ack of fhe

"present | oads on each transaction pr aegﬁgk&g Uﬁbﬁltgf’gtr%rfh?c?m | opd can be

measured as ja function of several var bns varia I's the fraction

of the pz~odee~ei ng power that 35 is h3&AF®Bl e. Another variable ~{ s the

nu r of SGI’Z/i ce requests allocated ansaction -36 AU6 2002
Or ~s~~a Hbml-=Us-9=-00IFS—Pi-06885 i -TR -1 o] RN IS

t he nature qfz2 he service requests al Bmabkdefbofhprcbtmmilm prpcessi ng

unit. In step 612, the resource nmanag . of fered

signal to th each
bear er chandeﬂ:z comng into the vi rtua at
SONET cross-connecting contro The

resource nmanager 560 has 10 k e of t avai |l abi | of..al |  of ihe

bearer channels com ng‘El %‘6 %gg“gg t° g;ethﬁwé’ l?@flné"r %‘H&ﬁlﬁgﬁnﬁkat form

25adly accesshagrematningngd cellstarealsahtfamsarzadngtdeabear er channel

i s assigned i t ti fonl 15 sONET
BRcR SBETihig ?’7 b;PQéé S%:":ﬁ?éé?é Tk e &y :?I'&git h Eu

bus, which can be referred to as circuit or t1on network
circuit. The®dkdrandpiskytes %%‘@-%aﬁ‘%rwcqﬁ%ﬂe Trgputdeyy d¥&ved call, the
resource nanegerh&ff Hpsegnatpsch nddte Wwald driterien I @ialglehi ch bit

ositions (o T 20 CI cu~-.t). the tr act | rQcessi nit 525 will

oo 10 noco R eRRRE FREnR] o Soctndt ia SEHERC At R3GSRR 30 Heakel®2 0t s
onelk hat i.schennkidbl élaad,lsona@amrbmmt; procEssiTg .a 1- 800- COLLECT call .
Tn step 614, the transé&ﬁh@ﬂl@égﬁﬁﬁ'&%f’rﬂﬁe %0@5@%@ le¥estdd

connection wth the designated circult via the call processor 520A
Det er ni ni ng HeSESFFSFbVBefﬁa'I@%OO B2th prceedsive Hfé'at“}earli@é 8n processi ng

unit S25 thesapeayeqoesceroffoc@lBer i pX esimgiss agsisl (Ir dusdgmiat)edasking for
wetpat on_of “PRenpfaromniREhiol 16vEE 2 NReIINANE charflqu ol 2L
5208 t o r ecel@BCERT &1 ﬁﬁ@néﬁctf@m precessing UMk ans ‘@IItU(\J@rl HeIkeF or keyed
into the tel gRBARB] platform 250 can find the correct bearer

channel from the SONET bus by finding the appropriate

cell. In other words, each transaction processing unit

will transmit and receive data on one or more assigned

25 cells, corresponding to bearer channels.
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35 term nal 110) followed by recording of the information by the -
transaction processing unit 525. For example, -37 _, - . o ~ au~ &hAae 2002
WD 991 35773 PCTNS99r 00Z~5 the caller can be asked for the caller's nane,
which is ?3099;351;951 by the transaction processing unit 525 \ROIVUSSPOUREh by t he
caller. Arter this, the caller is asked to key in the nunber being called,

which is recorded by 5 the transagtion prqcessing unit 525.as .a eerieB of
dual tone nulti-f requéﬁc§'géﬂTﬁ/ﬁ?° ?@%?s.aﬁ%et%%ﬂﬂﬁtcﬁ\ﬁe&ﬁm@sdt abl i shed

bet ween t heandl patkdhgt ehephead bptes nate [\ddk afur tdperartdrsact i on processi ng
unit 525 is _aqver.a.bidi.rectignal .lin 0 st akd J.shin vut goi . ng

bear er chanﬁgpsﬁﬁfﬁngéOEaFPgdmﬁéP#?ﬁﬁ%é%.&?xﬁdhd aﬂeqﬁﬁghlcharts

i |l ustrati ngmbodimeotcancliadesoBdecekls fused &£a reByat hiesredr ocessi ng 15

unix 525 to | edyp I PNcfadlds tdpmddfaar ion is
collected frctg%stn%ggéa?f‘e??'k%ége%&tlﬁg%a%g%%ti n prosceés% % ur:ILiri?ngS
transmts tAOY §hér AatrSAeeyingcopesRbieR, byges 1HOL esour ce manager

560 has 2? krawspdge gfwet&heaatyﬁbha_bi itz"r tflly%és a@ﬂoprémﬁ &%fmﬁaa;hagggl E
coming into and goi ng_out Q vi rtual” beare annel .p or y
accessi ng d&F&%a28r2§6¥'lnTgFEﬁg9§ﬂ: %#ﬁe?%% ¢ ~ﬁﬁﬁ§téﬁ 'ﬁﬁ%n sel ects
an avai | abl RHEONBT00i feuimesi/secondnxe8y c=lls frameé x27he 90NET bus, in
whigh to make, .t lbQQ t | Sa t he cal

th g goes ouS’tfe??r% #Pﬁgg@:‘%r nggsggr%&%ﬁg&r{iﬂe SI;E:‘cﬁgsa)t oﬁﬂr}i%t%dordi ngly) in
step 706 reso@uosingniqren 6C03seate. a Phkcdata |1 ndgmapaitdathongat enay
550. This ”%%%@%@NE? ﬁQFtE%n?ﬁlﬁtﬁﬂeea?fbé¥§¥'fhﬂ&%ﬁ%ﬁﬂ%diﬂ%iﬁ n step 708,

the gateway uses the information transmtted fromthe nake call nessage to
generate a E&APE8EENIThgSCEQTHASsage, Specifically, the gateway 550

generates an =AM inchugeggntihembebinénpast yele hidssift (Yrvanuider bei ng
caybed by thgegall fohya0dal UEy@kaELabl €. DAL UnE IR sod bchf ossage TS
format, it is recognized that because the SONET signal
is transmitted in the closed loop of the inventive
SONET bue (distribution network 540), the overhead and
stuffing bytes are not required. Therefore, in each
20 frame the 162 additional bytes that are normally used
for the overhead and stuffing bytes are used as cells
(L.e., 6 cellg) that carry channel data. By such a
modification, this embodiment enables the usage of 90
cells at OC-3 speed (155.52 MHZ), versus 84 cells., By
25 using 90 cells, the embodiment can support 90 x 24
bearer channels, or 950 Tls. In addition, not having to
deal with the overhead fields makes this embodiment
lese processor intensive., As with the previous
embodiment, the frames (i.e., 90 cells) are repeated
30 8000 times/second to support voice applications.

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

35 the frame. The SONET frame 400 is repeated B000 times
per second. A cell 402 has 27 bytes (*“octets”)., Of

25
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PCTNS99100z75 transmitted to the bridging switch 130) including the
avai |l abl e bearer channel (i.e.) CC, as OPC set to the point code 091tAH@2002
_virtual bearer channel platform zZ50) and a DPC set to the point code of the
bri dgi ng wWiohsdys® Z30. In step 710. the bridging switch 1RCTVYSENRE s t he
nmessage to the called party. As recognized by those of ordinary skill) the

call ed party.can be, ted,i f jdging 10 switch
130, inpcont);w%ft%l'o%%m%ﬂteteshéo%éor%g?i\%géﬁ,a ﬁugggﬁetggﬁ%%%g?hegcall to an
appropri at e diE@radist off (3 ciPibeal | Fhuscossaht ep}lt4d? BR# |24 ocate the
called parﬁ?&efs':%qze’@éﬂlﬁﬁgt Rareal Liks beaASHE!EREsé CoPpgs or nore

o) ich ma

swi tches) on . y have a connection to 15 the LEC switch of the
cal | ed part\CarmEnNgEe RRFGXET HFENSL-ng ThHRt FRRALRLING St kRS JRYEE8 s LATH,
tragsmts thg Galdh tilihe 02ald@d aichiérhkBaShoRes ]2, Agdeli&ws, CORPl ete (ACM
and answer (ANM nessages are sent baik to ihg gat evvsh%y550 égﬂ fromthe '
network. ForthehJiemREIng threedvita® 18 Feddi 004 PrerRYEe?ehit&h, an Acv
iSsbtransm' ftmﬁ% tgyﬂd}&a%&%mﬁ&@l%% hﬁe Eﬁ? nslwrkEQZOth?f ho0k)
ubsequent |y en.the c party answers.t n oes of f-hook),
an ANM ness °(“£ hlyghﬁb @é ﬁﬁsé“ﬁ&g &P % F&ﬁ&&??@glggg’g &A?he gat eway 550
over the CC®aiatemri 223 nHangst er 0r48)af e8d the thirdeay®60isecei ves the
ANlpressage)yrddgeaifnds a connected nessage over the TCP/IP network 570 to

t he resource manager 560. (This 30 infornms the resource nanager 560 that a

connection has been estidifie SHARW &elds SRE85PRE BREPEramanhel to the
cal | ed partyshe lHbtsdiedatiavBidthadeEs AW agsneRagge $60006r ansl ates t he bearer

channel , usi t he, dat abase 240, .3S to deterqr. pe where, put ggoi ng nessages
shoul d be plg‘%é%FEtfrﬁﬁw C’f\ll?% E&ﬁsgﬁéﬁnﬁi §a%ygyfﬁ€??%§gui‘c nmanager -39
- _ .« _. , bidE/tAME)20QZ NORSIBTAER .PCTheta¥d0E298he68atat £8m nes
theccell idengjfier. 40 nd..th | ti.on_of th r ¢han Wi thin the
ceﬁ?. zn add{]%&‘rbéﬁn?ltt%eeéro g‘lﬂecgomar&g% §30°|Eﬁ§or9§§£§h‘e8??aﬁ§écti on
processi ng WANteHs ihenherndedred accerddanErobgbet Bodifkeahieng out goi ng

| eg of the cldgcy U4 Gsd¥dds. The resource nmanager updates the status. Tn
step 728, the transaction proceeaing ugit eit Sbl i shes, s copnection to the
S

called party using t hEVRINERUGH it MiFEvaLsPEAEREICRARRAL! in the 9ONET
bus) 10 by npEkatsform tdie i |prwseeas dmven2dAn Ibedesentbedi whthr ocessi ng

unihk, 525 the one. Q I a o] ts).that inforns
thgbcal | ed p%er%faé/orfcﬁq’t%eg%%agc Cacf{go?“%gr%’gq%r%oglsggé ?ﬁgﬁ‘ggﬁre t-'party t he
opport uni ty wbhlladvempmarent | foom tthe delscriptdonsprevigeddhaseinge is

foll oved by agduiali Qi {1 eddiitifiics QarPERCERBNBaBbA §3§nf”d the cal |

processor 520A to receive Iinformation romthe caller _that_is_either spoken
or keyed i nt®th%e IINEDHARPE AR (& FonelChY  PEcdfdPhgdBs the
i nformati on &ye I hev2€h td e o i el saciens istgndairtis52hd speeds,
25 depending upon suitable applications. The manner in
which the virtual bearer channel platform of the
present invention uses the standard and modified VT1,5

standard will be clearer from the discussion below.

30 E. The virtual bearer channel platform
FIG. 5 1 a block diagram illustrating the
virtual bearer channel platform 250 in detail. Virtual
bearer channel platform 250 include=s g SONET cross-
connecting controller 510, call processors 520A and
35 E20B having SONET interfaces 521, 531, transaction
processing units 525, 535, a distribution network 540,

-26-
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"For exanple, the transaction processing unit 525 plays a prerecorded {1 AUG 2002
nmessage informng the caller "You have a collect call fronf, followed by
.the recorded voice of the caller speaking his own voice, ? ~ such as

"Ti not hy. " 'I;Eé ,Pgl | er is then given the opportunity to acqggaiusesnstes! i ne
t he call B’? f/ ginadgit ind~. cating "Yes" or,"No." The transaction
processing unit 525 wall accept the called party's response to determ ne
whet her or reotgdtmeyayVs ok, & descurcecmaoageet Weenandéeacal l ers. The

communt cat | Afk SR8 SP IR DARBCLI ARABEERER PrOESES] N0 UNi T 525 and

the called partﬁ/ 'S over a I ona I ne. e ca~lZ is not
accept ed, therg /a?%’acﬂ@ﬁﬂplﬁ? dddssing unit 525 can also informthe caller of

the 35 called party's refusdr ttcrpeaBenthénvehtioh) thagss&c€lmi 0, the
call is released. The transaction -~0 0 Uf 2$OZdV\D 99I€€773
i FyMERE

| 1 A
PC' P~us 99~0ERFIAB/NL 4 8im45 533 Snare RSE r ERoBPER manager 560 of
the need to prdcsssoidhagcaldicd reupbhnsal anitasanshor exampslegeito the

gat eway 554 t | s Lequi L bri dgi ng
switch S 130&%Le’§br%e‘$€’§e§“eéy R AR Z*%&S?Bﬂ@&?%gﬁﬁ%wifﬁgo%’p%he bri dgi ng
switch will Eehividial arodeng orebanks ofnpréeds.nethage medens i¢snt he

rel ease of thgno@idn J46 Sl MaY12RNeBrBOLELhESaERBgE CEOUSKE Manager 560

of the rel ease, after i ch the resouyrce nager SSO 18 V\ﬂ:|| pdat e
datBhase 24PTMPER AP HPNALAREWEFKEe gg’a'r 835"53 RneP?® in"gt ep 720, when
the call ed peodemsicE3ZEDH} S3ihaamigrovilien atbessr bosant asynehoowsises ng unit 525
¢ 1 > i cati Chi g S

ransmts a %f%ﬁ n\&ijé C&‘,ﬁmgéie'l%r oragl EI @gﬁggf nga resour ce nanager

560. H. Rel easing e VITt arer channel orm+IG Bis a flow
chart il | uBtFeEWeRK howriale 20 taum provddeohnteradtt acemesculd e@iparty, and

the virtual feedeieChddRnp] e AldhAlder23@shs .M el eased from the connect~. on.

Thi; occurs if the callged party accepts thg Cill zZn séjp 802, the resource
mandger 560 sends a 25V ¥FTURyi MpaFes558n86L, PLREEST®) #B0 et bR 570 to the
sat eway 550.(¢Jmm¢digimgoﬁasatﬁg@ MPQhUéeﬁmﬁhecﬁltfenOfxebﬂéhkti‘@O! ncomi ng
connection (i Vi rer_channel ) tQq.t n cessing unit
525 fromtheOfca quér?‘an M %ut goi °@gﬁn§§t {;é%@??&é&& F/lllgégbearer channel)
30 fromthe Y¥ninaktberrer aregwialg plaitifo3R5250 chn bel adappadty® The

bri dgi ng Messiditn ¢ I Hh diie0aheRY o> Qxterha8NABtiodks witigbeg . FAR
message, which identifjes the two bearer chan n_response) the

| 5. I
gat y 550 SERAREIRA FFR &I FGRPerAR ?%’a'&gePg Ehe BreS Rhg 35 switch
130. -41 - invention........ =~ T s.. 1~v 01 AUS 2002

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

25 as & virtual bearer channel platform, and 1s provided
herein only to provide esase of understanding. For
example, the platform resources (e.g., transacticn
processing units 525, 534, gateway 550, rescurce
manager 560 and SONET cross-connecting controller 510)

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

35 relationships between the resources as provided herein,
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WD 991 35773 PCTI US99100295 | n step 804, the bridging switch 130 receives
t he bridgi ng FAA nessage, identifying the incom ng and the outgoing | ef$ Adi6 2001

.the call. In response, the bridging switch 130 bridges the two | egs of the
call, 5 i. 099/?59?3"’96” the caller and the bridging swtch 19QT/usegfoda®s ween
the bridging swtch 130 and the called party. The bridging swtch rel eases

t he bearer channels going to the transaction roce unit 525 10 from
the bridgi ng38%i keh 3BY ERETERe MeEkE Qfa qﬁé eI Fhappel
transaction BiQEPé?h”g unit 525 going to the brldglng switch 130. a In step
806, a release (REL) nessage is transmtted over the CCS network 220.
Specifically, 15 the bridging swtch 130 transmts a REL nessage to the
gateway 550 O the virtual bearpistdtbutclorp|mdtwonk 25@ SONESt ep 808, gat eway
550 4 nforns “§ﬁ°§f§g " manager 560 (over the TCP/IP network 570) that the
two “bear er ch#nfi f8ve been-rel eased. In response, ' 20 resource nanager
560 updates database 2280 gopreferrad enhadinent wolisdmidutdeannel s are once

again avail afLeubor 955eLs OB BILD dib ST U esipRRIRNAGST 500

i nforns gate e., the recei messa

pt
i ndi cati ng théaFEFeﬁgéﬁmelﬁ P%%‘fﬁﬁ%et %ﬂ‘é\@ﬂ-@s@‘f#%r#’tos 226G &hease
conpl ete (RL@}aﬁsﬁéegenbﬁflscéesiﬂf@ Wi ©i3uE 28383 ch ﬁﬁ%the&dw&*dsng t hat

t he, 1 el ease h S bee Iete nav |Iab|I|t fallur

resour ces 1. Paﬁ9§ &6%3%%.%% LPhRRRFTE v.éaoﬁy 28 t"l aﬂ‘833| bl e
t hat when a seructareequesbeéree chadree7/8dgrisl 5 examiinen imtet lehevi rt ual
525, 535 i LoArPap BERREE, ERdundl pERESAR 240 VR 1A MIRREST, 00 UM
PCTI U$99100Zbasdwhéthepipecel inandcfon diearar rdhannsl fdgnedse gefinghe
transaction BﬁQCSw?Q}”Q%g”IéE %ﬁdﬁf@tlﬁrﬁﬁﬂlﬁtﬁﬁm AheaRAihelg1exanpl e,

t he, r esour ce, manager eferm nes that no transaction processing unit
52513 535 capﬁBPEercéﬁﬁﬁﬂHIPh@tf?ﬁ% %ﬁﬁtlcular incomng call is avail able.
As one option, the resRuthienEWQoEir((l dsearer channel platform

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

20 the SONET bus is effectively a SONET loop that
traverses all the transaction processing units 525, 535
of the virtual bearer channel platform 250. The signal
of the bearer channels coming in over the high
bandwidth pipe 215 1s time division multiplexed to form

25 the SONET bus. 2As noted, a standard SONET format

gignal or a modified SONET format signal can be uged,

2. SONET cross-connecting controller
SONET cross-connecting controller 510 is
30 coupled to the Tls of the high bandwidth pipe 215 on
one side (outside the virtual bearer channel platform
250) and to distribution network 540 on the other side
(inside the virtual ‘bearer channel platform 250).
SONET cross-connecting controller 510 is a2 multiplexer
35 and demultiplexer. For example, SONET cross-connecting
controller 510 can be an add-drop multiplexer (ADM).
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gueue the incomng call and wait f yr an avail able transacti on processing
unit. As another option, the resource nmanager 56D can park the incom QY1 AUG 2002
call at 10 another transaction processing unit. This alternative

transact gﬁessi ng unit wl.11 provide bit positions oprgteeediET bus to
play a recor ed nessage for the caller. For exam-ale, the alternative
transaction processing unit.can play th rressa e ~~\W\~ rry, but 15 all
circuits are busy. Pl AP - CPR SR PTa §°R ﬁﬂ%?—ﬁﬁl 5?0 ing. The

resgurpe WB@:B@ﬂid 1&50nmnizlpmesl fbesesera\tiaceomquesh gﬂom lqlluemﬁig%n ]

pr edesi gnat.e urc man Wi check tha status
of the reqtﬁ?%ﬁvﬁé?]s%%ﬁn?r}épro c—f’s gggzs? .,. 20 the transaction
processi ng dmmltiwlem thesiata hn@iaaal bachhenttheereqhérbﬂthansacti on
pracessi ng yuh f&pn m% fval S Wi I I
trgﬁsfer t he ca‘r tot rogg?r‘%’vaﬁl&% af QHEEEngEag?FWE%?

message, agthe tvariddnmerd -cﬁa-l | hizh ibanﬂwéﬁgacwsﬁ pLdcandi ng un|t fal | ure

Tt is possiyecif@icidie ﬁém&@&g I%OQ‘iiﬁ'sBErUEh& BéBrep3S Wi ll fail. In
this cafe, the reso rce nager 5 to anot her 30

transact i or°RRES m \ARe d§ar?€ \'r' tﬁﬁ}t’eﬁeﬂgé} €channel platform

250 J. A samfmﬁi‘ﬁgiltcerﬁltdlmf%dzz(ﬁanﬂarda bhotkedragpestiveustrating
%uppl emens%%nbodl ment. Thig enbodinment illustrates -43 ) (

01 AUu 2002 913y73 pcr~rs99i ooz~s (1) how $ virtuah bearer channel

pl at form can have nore than &#Eed@NET cross-connecting controllers, and (2)

how two or nore dist rG;)dgwgy\dng,t WaQr lgs p%'&rﬁﬁmhﬁl@eﬂréegéég in the form of

rings. 5 LEC 910, LEC 912 an |.gcal networ k rovi de commruni cati ons

to OC!24 Sd@”%"t%rwag‘?d‘a@dlés ad-ldlséﬁf‘iaﬁéf‘goﬁuﬂ%? g Ipy Hadrer
channel shonv:tul-‘glmbamb/wéﬁ h:tncazﬂﬁsll %afa%:f%&& asd, 926atée§pessovgé%,3 1Th636932
rer channel s _are respective i e an
ordl ngl yp ﬁ[ﬁ?ﬁ% P‘\/Q)’g g §g ?ecf'ﬁgvbegﬁ REE ng
cont rol | er simplenentad) m%mmwﬁ?smmmpléméntin@maﬁw gateway 940 is
illustrat edop@fé’é’iﬂ’& ’%&é@n p(eoE?c_/).colt %O%EEE):GBBBIEEEB%EQ%%{:%) si gnal i ng

nmessages 15 directed tween 997 ‘net orm TCP/ TP net wor k
950. one orAhehRughdiin GatRaySSd dFoteseshRrdchiR RRhfgBeEREOR esouUr ces of

a virtual beesefuﬁwmd ﬁ@ﬁﬁﬂﬂgﬁgﬂg&%i%&&hﬁmﬁmmgg@e ADMs g386833

T | P net J, N r 7 t hough an 7 net'wor

ané{ corres\é\%%%?‘gg’g@g @%%e%k el ements 940) 942) 946 and 948 are

illustrated, any CC3 Gﬂmlk &hid receiawsoddiSnpesbageat somangbenused as

recogni zed @Veih g% |ﬁ5t he Qr okt ec@%r@&“@ g SONET net wor ks
ustrate

970, 980 are 25 | di'stribution network can be used) as
recogni zed PYEE#IR LR |4hey ?CH’ IR pyotocol and generates a

corresgponding TCP/IP message. It then transmits the
25 generated TCP/IP message over the TCP/IP network 570 to
the resource manager 560. In the preferred embodiment,
the TCP/IP network 570 is a type of ethernet network.
In one embodiment, the generated TCP/IP message uses
the proprietary MCI Switch Protocol (MSP). However, as
30 recognized by those of ordinary skill, any type of
similar protocol can be used as well. For example, any
byte-oriented protocol or any protocol defined by using
abstract syntax notation 1 (ASN.l) can be used.
Examples of protocols include, but are not limited to,
35 Enterprise Computer Telephony Forum (ECTF) S.200, X.25,
SNA, ITU Q931.
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Ring interface 942 connects the OC-24 SONET network 970 to the nuch higher
rate 0C-192 SONET network (i.e., another dist~cibution network)) RinngO -
fnterface 942, itself, conprises a tine division nmuZtiplexer (TDM an 1" AUG 2002
correspondi ng a processor, ss well as a SONET interfaces (not shg Ri ng

i nt er f aco¥Q4MY¥ekept s bytes o~ data conming into it on an iPRB TOY h

(i.e.) fron1SCNET network 970) and transmts these 3S bytes in an out bound

path (i.e., onto SO\IEEW gf%V\%/lSS gécgkﬂeehnbgypgpg@é&a?grocessor Wil |

pl ane _qq. tes of data
from a 9ONETETERERtHAS (GTiome thes S eAguUEFenmRREIED neY&br &b % 10 onto a TDM

]pus. Fﬁr tT h@mtr@uﬁtmﬁﬂdﬁso)ag prme%wﬁsughteal grechded bSohs v ?&ﬁi of datﬁ
romthe to a interf ace t a W net wor
98D. Ring Plrﬁgr%%d Ibffsﬁgrnl‘s(?r e ﬁﬁswilxgs?g gH’ gﬁggl?ﬂt‘?ﬁ 2% the

i nvéntive gangndyraramidesccoreespoodépgi ACHemesntae ngvenethocts ons of the
bytes of datygp@n 441, 90NET netmnrks 970, 980, and is therefore connected

with 5S7 network 10 960, % interfaces 946 anf 948 can perform a
similar function as ri%fF quwéﬁ Ac @eyiormpr 8¢ dF AHLRT oERREE1IORE addi ti ona

di st r:jlbut1 |50rrerqeat1\&r§d<s:y |t'ha?ﬁ.@'st p%toeﬁghaga tEhEgT%:PIEPfﬁ\ﬁé?@oﬁéﬁbg‘lB can

provi de ce e one er distribution, networks by

performng t %iﬂﬂJﬁiﬁ%# Bapﬁs °VuﬁEFF59hon°“ﬁ¥}?$ e distribution

_nelmo; ks, wnﬁmmnﬁmnwﬂﬁgmg@ahwng nsiagesesznedr;‘Misez%alwtaﬁo?as r|' n_?_v

i nterfaces - r.QRr i nterfaces. .
cos % Uk UK JIE PN LILELECAhhELear 40y

Concl usi on e various e i nventi on have been
descri bed above, ~.t sﬂhﬂﬂedOﬁedrdanéﬁwsﬁbéaltW&llthéyehbhétb@bﬁ pr esent ed

by way of exarHdwaPE0 c%@;dga Qe it 8in@Nar TRUActids begadth and scope of
the present _inventi.on shoul d, no

exenmpl ary 3@ &W%rﬂ%}erb&Pa?Lég‘sdLIBr@ncglgF'Fnéﬁgoﬁﬁ:‘é{?é}ggc%é)dé?ggsa!t lﬁe'(tjhe
follfow ng clHINE Rptdtdoeial .eqUheakreassn ia5thadla Appimaoy
importance of the gateway 550 ie to act as a conduit
between the resource manager 560 and the CCS network
220.
4., Resource Manager
20 Resource manager 560 is a key component of
the present invention. In a preferred embodiment, it
comprises a combination of hardware and software
implemented on a computer system using the Unix
Operating System. Although the resource manager 560 is
25 ) described in this section, its functions are more fully
described below in the discussion of FIGS. 6-8,

&. Maintaining resource status
A key function of the resource manager 560 is
30 the maintenance of status information about the
elements of the virtual bearer channel platform 250,
This information is readily stored in and retrieved
from an internal or external database 240, For
example, such an accessible database is MCI’s data
35 access point (DAP), although database 240 can be any
database recognized by those skilled in the art.
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CLAIM5S 1. A virtual bearer channel platformfor processing a service

request received on a conmunications network, said virtual bearer chanpelayg 00
platformconprising: a plurality of transaction processing units;

distri bua,' neagwork coupled to said plurality of transaqﬂln'lwswumessi ng
units; and ‘& cross-connecting controller coupled to said distribution

network and said co ni cati ons network, ggéd ClrOSS; co ctl n ucsontrol | er

receiving data corre FeSeUEGesRRRACET patnEaing
comuni cat igiatel \Mﬁdte’zﬂd:hﬁm\élldcamihbeinecetmedvﬂammbrbmet di stribution

networkto eof S l_ur al.ty. of S I i whereln
bandvi dt h Flat R 2o’ HuBrobhENCBERETIAE FEI £ IS "
transacti oraJ,tanomﬂmﬂ;inmmﬂm s2atlbeofi eachl bb&ae:arclutmnﬂelgqﬂm; for m of

| Qi 1, t t t andar d
BT 4 ot PRI R ¢ A, baRcRE MRBkROTPIABESAT Plovet ot andr 6
The virt ualtheediah hendvddth piper 718+ cThenresontce H@nﬂﬁﬁ)rﬁ ng a
resour ce MAGSMmiYs adﬂé)%fdoﬂﬁnt;hseaeeel Mﬁdnﬁexvs@@tﬁ@wst to one of said

plurality of transaction pro essing units bear channel

pl atform ofd%ﬁ%“&rg'nq L'ﬂhtiﬁ?g’r EBTHF| EHﬁBnSlBaFﬁ%ﬁgf a‘i’kﬁ f%%?g with said

commhnl ca'é|m§}eidmrdcﬂlmg3rc@nmd'elaeroﬂmect(fDombEhevae:rgf Rk bearer clhannel fon
ch sai C est e urality o

tr gnsactl o e%‘r oced'es\tgi eré’g%fmztls‘ﬁt 8%%11 %%ilgg 'Sl ‘ggﬁrﬂgquéa‘ltf?% al l ocated. 5.

The vi rt ualbeeee charmeaisl aptlﬂatlﬁoﬂﬁﬁ@f Bﬁ-alihanlymbhmmmm&ommm cations

network co ﬁfét e i (gg?} eﬂxg)‘\{l# -46 0 ~ au~

Q02 6. Thgﬁ\r/r% r ua?%ﬁarer @ﬁg'r%r%elthél g??blr)?nﬂgf oE < erein said

conmuni cat iSRS Ufetbdeter@indas HhéFerPFF?roF b’é’&?’e# GIMIREINY ncl udi ng

sai d bear efofc N EoNET WHHE - 2dhdeBi M COOhEAYESEr | 510 eed ved, wherein said

gss- connect., ont a_received on said bearer channel
orll whi ch s& (f '\%d‘ﬁ’é&c& P?laFgEEF\%aaFﬁrs #’ﬁn%ﬁgsﬁ% tion
processi nguss.t. 7. The virtual bearer channel platformof claim®6, wherein
said distribution netzgﬁ[ s i SONET-t ype
protocol, wherein sai m)cfls% gggsg%ﬁ%?g ygbp,gtg%gg ined by a
plurality Sfresantestafush asdckhef PosEat P&nﬂ%a‘é‘éﬁp?f s¢4@}‘~a plurality of
byt es, mhert&lamsﬁacﬁprﬂmrs%egumteasb 0535al drbeaédmptannales is

d |catedto be transferred ter s, W thin each of said
FPflma Cand S ManAF o GBD. BaRnEOBTARaES D OVRAF: AR LA o
correspondipr:g:ctesssaigj wehs erer bgeyst and whichyaes aheali Taiblesl t dtsai d bearer
channel on I 3eh uegt Eﬁgd}
processi ng éég}isg?lvslso?e%r\ée k\{'J':'t%ﬁ'mﬂ 3 8)? hEZ igﬁ? %‘ g?'v%?aar er n&I pl atform
on a commrﬂR%QQfﬁ’G‘%étW I525sa|5é5vi’lﬁﬁu BeBedRek8@hannel pl atform incl uding
a pl ura:cl ty of transm&laaml&ri%essmagreabhs.ceSﬂaﬂa@efh@ﬂm:@@m&é S:c ng thg
ps o r.ecei cor.respondi n id service, req or war di ng
thg dat a t&‘%#&aﬁ% "fﬂ’tﬁhaltl FFs&thPﬁn’s"ﬁSFPﬁﬁlWo‘&%%E? ngze%hi ts using a
di stributi B hetawrgrovdey ai raddi dofiiayr dhudi eheneinonkl isember ed by said
plurality S %cﬁ%sm u nd p g said service
request i nogsaélr{ 3?104&5%% ur alr}?’ y%‘%ﬁ?r %ﬁs%c |%§g§§%{%§55| ng units. -47
manager 560 determmes which transaction processing
units 525, 535 can process & 1-B800-COLLECT call.
30 This includes knowledge of whether a given call
requires special processing. For example, if the
destination number is an 800 number, the number can be
translated to different numbers depending on the time
of day, etc. As with other data, the resource manager
35 560 obtains this information by accesgsing an internal

or external database, such as the database 240. Other
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01 AUK 2002 9. The nethod of claim8, further conprising the step of
allocating said service request to said one of said plurality of 01 AUu 2002
transaction processing units using a resource manager. 10. The nethod of
claim9, wherein said distribution network i.s inpl emantedpgﬁJ@ @ﬁsof a

st andar d WORKEAST® st ri buti on network; and a modified SONET Foit&Y Y PBLtT on
network. 11. The method of claim10, further conprising the step of

recei vi pgragﬂw% rﬁe ; %asnig{ P 1 Memeid EEE!hQE ESHHS&Eiﬁ& L@

from a gateway, and sendin identifier

from sai d gaTe/RBEE3FGMRidp rw}rféédnﬁﬁaﬁéﬁ dﬁab?ﬁﬁ REt HBg"gﬁlEF aim 11,

further COWFHdd‘lE!EbrIéE v ik Yromptel we&araytﬁenﬁlnbe&aur eenﬁaaager sai d
identifier of a bear channel and transl at es th? gg Eé r to determne a

| ocation of V8% ¥ "t HaBA IR, RTRSRRELRE $BIT *bear er channel

pl agf orm connected to a communi cations network with one or nore bearer

channel s, said virtual n latform conprising: a plurality of
un YEE, P8

transaction processi ng uni sing or transmitting a service
request; a distributi d'ﬁlemeta/\mﬂrvmc@/|rmqugscomERFcéFt9n§hﬁn th said

plural ity Ofp i¥Sae tdwir HHE YT 19 ndnizhs, ""bh%ﬂa?alsﬂoVH.ﬁEHﬂnsbéﬁéer

channel pl atform and a cross-connecti ng cont rolle rout | ag service

requests redtASRF I RHEIRTe 3&0 R é'-ht?e&P&’ Eﬁaﬁﬁ@"?“tn Yh&ep ni cati ons
netigork to tite aplmwéaée/ ofPHe m&iwmﬁmqessssg detesmones Epem

di stributio wor k. u_ 2002 14, e it yal r channel

pl atform accrLr}{&tﬁ r{'beﬁ%a%? aqr}nv%%c SP& ST §§F‘8n§§r9¥("::é ggqﬁggﬁagé an i nbound
servi ce reqll'dstthmasam‘kw tiee daitiet tal abeavedlehdenskapsactdem fromthe
comuni cat | urdfy sHie Wil uabaioar 8k p2aRRRk:RLaLhar m accor ding

to claim13, erel n sal servi'cé requést 1s an outbou service request
recei ved by ':tan"e'L virtual bearer channel platformfromthe comruni cations

netjgor k. 16. The virtusl &éiae&@\fm%@nw wh';%hf ergnaaedisdhng to claim i3,
further conprisin a resour 5 g ntrolil | nﬁ. accesg of said
plurality of® 59%?1%%?& S| % s&Pd BESPARBUFRSA net wor k and
for maint ai iy estatas mﬁnm:d 5t5®arparfol:rmnnébadabdlaar:dnd| {aillebuti on
network. -4 A AQ AR d
e o Sats S Ml ARSI Adaden
| . AY. Ay?. AO.BESRtorminRd 9% TeRlagEmeoqalAURaAPR, ALhe KEERUAESAS R ASe. Al e
AY3R. Al e. AYanshéyer: 54 darl aidlstrWivanes Exe) WRlconkina] eatlic salkhall cal] caU] caU
AN AN
Jcal] cay Ca%fﬁ%fcatfgrg :S"‘rclﬂecssalng units 525, 535 such that the
transaction processing units 525, 535 have egquivalent
processor usage, i.e., for processing efficiency.
In a preferred embodiment, the resource
2 manager performs load balancing by keeping track of the
'present load' on each transaction processing unit 525,
§35. The present locad may be measured as a function of
a number of variables. One varlable is the fraction of
the available processing power used in a predetermined
30 amount of time in the recent past. The fraction of
processing power used can be ascertained, for example,
by using utilities provided by the cperating system
supporting the individual transaction processing units
525, 535. Another variable is the number of service
35 requests allocated to the transaction processing unit
525, 535. A third variable is the nature of the
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aUc alc allg, coing leg over the high bandwidth pipe 215. It
sends this information to gateway 550, which uses the
CCS network 220 to connect to the called party. The
25 outgoing leg of the call iz then transmitted over the
' available bearer channel selected by the resource
manager 560.

d. Unevailability or failure of resources

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

35 available transaction processing unit. The resource
manager 560 can also park the call at an alternative
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20 transaction processing unit on virtual bearer channel
platform 250,

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

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

F. Establishing an incoming bearer channel
30 with a transaction preocessing unit
FIG. 6 ig a flow chart illustrating how the
call is connected from the bridging switch 130 to a
transaction processing unit 525 on the virtual bearer
channel platform 250,
35 In step 602, bridging switch 130 examines the
IAM transmitted from the switch 120 and determines that
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channel along the high bandwidth pipe

Concurrently or thereafter in step 604,
bridging switch 130 alsoc assembles its own IAM for
transmisgsion to the wvirtual bearer channel platform
250. This IAM includes the designation of the selected
bearer channel (i.e., the CIC), the destination point
code of the virtual bearer channel platform 250, and
other important routing information. The IAM is
transmitted over the signaling network 220 along with
the other signaling information. For example, the IAM
(more correctly the CCS message containing the ISUP
IAM) will include the selected bearer channel (i.e.,
the CIC), an OBC field set to the point code of the
bridging switch 130, and a DPC field set to the point
code of the virtual bearer channel platform 250. The -
CCS signaling message is transmitted to STP palr 230
over signaling trunks 235. From the STP palr 230, the
CCS message is transmitted to the v1rtual bearsr
channel platform 250.

In step 606, gateway 550 receives the CCS
message (the IAM) from 9TP pair 230. Gateway 550 is a
protocol converter. It converts the CCS message from
the particular CCS protocol to, for example, a TCP/IP
protocel. The TCP/IP message is transmitted over
TCP/IP network 570, which cen be an sthernet
network, tec resource manager 560.

In step 608, the rescurce manager 560
extracts the CIC from the TCP/IP messgage. The resource
manager 560 then translates the CIC, using an internal
or external database 240, to determine where the data
is located on the SONET bus. Specifically, the
rescurce manager 560 determines the cell identifier 406
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21 2B2{ 22} [ 9N/ In step 610, the resource manager 560 uses

5 the called party number extracted from the IAM to
determine which transaction processing unit 525 (or
535) 1s to recelve the call. This called party number
is the number returned by database 125, which
represents a translated version of the number 1-800-

10 COLLECT. Again, the regsocurce manager can perform a
look-up in database 240 to determine the correct
transaction processing unit 5285,

In allocating this received service request
to an appropriate transaction processing unit 525, 535,

1§ the resource manager 560 maintains an active list of
which transaction processing units 525, 535 have the
capabllity to process which types of calls, This
active list can be maintained in an internal or
external table, (e.g., database 240) which the resource

20 manager 560 can readily access. For example, for
1-800-COLLECT calls, the resource manager 560 must have
knowledge of which transaction processzing units 525,
535 can process collect type calls.

The resource manager 560 can also perform

27 load balancing in determining which transaction
processing unit 525, 535 is to process a call. This is
done so that the transaction processing units 525, 535
ars not unduly loaded, for more efficient utilization
of these resources,

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

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

In step 612, the resource manager 560 then
transmits a call offered signal to the appropriate
transaction processing unit 525. As noted, each bearer
channel coming into the virtual bearer channel platform
250 at SONET cross-connecting controller 510 comes in
over a bearer channel. The resource manager 560 has
knowledge of the availability of all of the bearer
channels coming into and going out of the bearer
channel platform 250 by accessing an external or
internal database 240. Each bearer channel is assigned
to a specific bit position within the frame of the
SONET bue, which can be referred to as a SONET circuit
or a distribution network circuit.

Therefore, based on the bearer channel of the
received call, the resource manager 560 designates in
the call offered s=ignal which bit positions (oxr SONET
circult) the transaction processing unit 525 will use
to access incoming data. Here, the transaction
processing unit 525 is one that is available and is
capable of processing a 1-800-COLLECT call,

In step 614, the transaction processing unit
525 establishes a connection with the designated SONET
circuit via the call processor 520A. Determining the
call to be a 1-800-COLLECT call, the transaction
processing unit 525 then plays one or more scripted
messages (or prompts) asking for information from the
caller,

The scripted message is followed by actuation
of the transaction processing unit 525 and the call
processor 520A to receilve information from the caller
that is either =spoken or keved into the telephone
terminal 110, followed by recording of the information
by the transaction processing unit 525. For example,

3.
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the caller can be asked for the caller's name, which is
recorded by the transaction processing unit 525 when
spoken by the caller. After this, the caller ls asked
to ksy in the number being called, which is recorded by
the transaction processing unit 525 as a series of dual
tone multi-frequency (DTMF) signals. The communication
established between the caller at telephone terminal
110 and the transaction processing unit 525 1s over a
bidirectional line.

G, Establishing an outgoing bearer channel
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 infofmation is
collected from the celler, then the transaction
processing unit 525 transmits the information to the
resource manager 560. The resource manager 560 has
knowledge of the availability of all of the bearer
channels coming into and going out of the virtual
bearer channel platform 250 by accessing database 240.

In step 704, the resource manager 560 then
selects an available SONET circuit i.e., an empty cell
in the SONET bus, in which to make the outgoing leg of
the call., This is the leg of the call that goes out
from the virtual bearer channel platform 250.
Accordingly, in step 706 resource manager 560 sends =
make call meesage to the gateway 550. This message is
tranemitted over TCP/IP network 570.

In step 708, the gateway uses the information
transmitted from thes make call message to generate a
corresponding CCS message. Specifically, the gateway
550 generates an IAM, including the called party number
(the number being called by the caller) and the
avallable bearer channel. An IAM message is
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transmitted to the bridging switch 130, including the
available bearer channel (i.e,, CIC), an OPC set to the
point code of the virtual bearer channel platform 250,
and a DPC set to the point code of the bridging switch
130.

In step 710, the bridging switch 130
transmits the message to the called party. As

recognized by those of ordinary skill, the called party

can be located in a numbsr 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
more swiltches, one of which may have a connection to
the LEC switch of tha called party. The LEC switch,
operating within the called party's LATA, transmits the
call to the callesd party.

In step 712, address complete (ACM) and
answer (ANM) messages are sent back to the gateway 550
from the network. For instance, after the IAM is
received at the LEC switch, an ACM is transmitted back
to the gateway 550 over the CCS network 220,
Subsequently, when the called party answers the
telephone (goes off-hook), an ANM message (an ISUP
megsage) 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 & connected megsage over the
TCP/IP network 570 to the resource manager 560. (This
informe the resource manager 560 that a connection has
been established over an outgoing bearer channel to the
called party.)

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

of the bearer channel within the cell. 1In additioenm,
the resource manager 560 informs the transaction
processing unit 525 the pesition on the SONET bus to

] which the ocutgoing leg of the call corresponds. The
resource manager updates the status. .

In step 718, the transaction processing unit

establishes a connection to the called party using the
SONET circuit (the designated channel in the SONET bus)

10 by means of the call processor 520A. The transaction
processing unit 525 then plays one or more scripted
messages (or prompts) that informs the called party of

) the collect call and provides the called party the

opportunity to accept or decline the call. The

15 scripted message is followed by actuation of the’
transaction processing unit 525 and the call processor
520A to receive information from the caller that is
either spoken or keyed into the telephone terminal 110,
followed by recording of the information by the

20 transaction processing unit 525.

For example, the transaction processing unit

525 plays a prerecorded message informing the caller
“You have a collect call froem", followed by the
recorded voice of the caller speaking his own voice,

2° such as "Timothy." The caller is then given the
opportunity to accept or decline the call by keying in
a digit indicating "Yes" or "No." The transaction

processing unit 525 will accept the called party's
response to determine whether or not to provide a
30 connection between the callers. The communication
established betwesen the transaction processing unit 525
and the called party is over a bidirectional line.
If the call is not accepted, the transaction
processing unit 525 can also inform the caller of the
35 called party's refusal to accept the call. 1In this
ecenario, the call ig released. The transaction
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required Gateway 5§50 will send the bridging switch
130 REL (release) messages over the CCS network 220.
The bridging switch will send back an RLC (release
complete) messzage 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
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 a2 message indicating this condition to the
resource manager 560.

H. Releasing the wvirtual bearer channel
platform :
FIG. B8 is a flow chart illustrating how the
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 c¢all.

In step 802, the resource manager 560 sende a
bridging message over the TCP/IP network 570 to the
gateway 550. The bridging message includes the CICs of
both the incoming connection (i.e., via bearer channel)
to the transaction procesging unit 525 from the caller
and the outgolng ceonnection (i.s., via bearer channel)
from the transaction processing unit 525 to the called
party. The bridging message informs the gateway 550 to
transmit a bridging FAR message, which identifies the
two bearer channels. In response, tha gateway 550
sends out the bridging FAR message to the bridging
switch 130,
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transmitted over the CCS network 220, Specifically,
15 the bridging switch 130 transmits a REL message to the
gateway 550 of the virtual bearer channel platform 250.
In step 808, gateway 550 informs resource
manager 560 (over the TCP/IP network 570) that the two
bearer channels have bgen released. In response,
20 resource manager 560 updates database 240 to indicate
that the two bearer channels are once again available
for other communication.
In step 810, resource manager 560 informs
gateway 550 of the release (l.e., the receipt of a
, message indicating the release). In response, gateway
550 transmits a release complete (RLC) message back to
the bridging switch 550, indicating that the release
has been completed.

~>

30 . I. Unavailabllity or failure of resources
1. Transaction processing units
unavalidable
It is possible that when a service request
(i.e., the IAM) is received at the virtual bearer
35 channel platform 250, no required transaction
processing unit 525, 535 is availlable. As onse exampls,
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-Z As one option, the resource manager 560 can

queve the incoming call and wait for an available
transaction processing unit. As another option, the
resource manager 560 can park the incoming call at
ancther transaction processing unit. This alternative
transaction processing unit will provide bit positions
on the SONET bus to play a recorded message for the
caller, For example, the alternative transaction
processing unit can play the message "We're sorry, but
all circuits are busy. Please hold." or instead a
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
call. When the required transactiocn processing unit
560 becomes available, the resource manager 560 will
transfer the call to it for processing by sending it a
call coffered message, as with any other call,

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

J. A supplemental embodiment

FIG, 9 is & block diagram illustrating a
supplemental embodiment. This embodiment illustrates
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network 950. One or more resource managers (not shown)
can manage the resources of a virtual bearer channel
platform defined by SS7 gateway 940, ADMs 930-3933,
TCP/IP network 350 and SONET network 970. .

20 Although an 587 network 960 and corresponding
887-using network elements 940, 942, 946 and 948 are
illustrated, any CCS network and corresponding elements
can be used as recognized by those skilled in the art.
Similarly, although SONET networks 970, 980 are

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

Ring interface 942 connects the 0C-24 SONET
network 570 to the much higher rate 0C-192 SONET
network (i.e., another distribution network). Ring

30 interface 942, itself, comprises a time division
multiplexer (TDM) and corresponding a processor, as
well as a SONET interfaces (not shown). Ring interface
942 accepts bytes of data coming into it on an inbound
path (l.e., from SONET network 970) and transmits thesse

35 bytes in an outbound path (i.e., onto SONET network
980) . For the inbound path, a processor will place
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2. The wvirtual bearer channel platform of claim 1,
wherein said distribution network comprises one of:

a standard SONET distribution network; and

a modified SONET distribution network.

3. The wvirtual bearer channel platform of claim 1,
further comprising a resource manager for allocating the
received service request to one of said plurality of

transaction processing units.

4. The virtual bearer channel platform of c¢laim 3,
further comprising a gateway for interfacing with said
communications network to provide a connection between a
bearer channel on which said service request is received
and said one of said plurality of transaction processing
units to which said service request is allocated.

5. The virtual bearer channel platform of claim 4,
wherein said communications network comprises a common
channel signaling (CCS) network.
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8. A method of processing a service request received by
a virtual bearer channel platform on a communications
network, said virtual bearer channel platform including a
plurality of transaction processing units, said method
comprising the steps of:

receiving data corresponding to said service
regquest;

forwarding the data to one of said plurality of
transaction processing units using a distribution
network, wherein said distribution network is shared by
said plurality of transaction processing units; and

processing said service request in said one of said
plurality of transaction processing units.
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12. The method of claim 11, further comprising the step
of:

receiving by said resource manager said identifier
of a bearer channel and translates the identifier to
determine a location of data on the distribution network.

13. A wvirtual bearer channel platform connected to a
communications network with one or more bearer channels,
said virtual bearer channel platform comprising:

a plurality of transaction processing units for
procegsing or transmitting a service request;

a distribution network providing communications with
said plurality of transaction processing units within
said virtual bearer channel platform; and

a cross-connecting controller for routing service
requests received on the one or more bearer channels in
the communications network to the plurality of
transaction processing units over the distribution

network.

-48-



01 AUG 2001

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

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

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

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