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The present invention relates to a communi cati ons network, and m particul at
5 to a broa¥MBaHB¥et wor k used to carry a circuit-connect edT/s8o0Mi2ze Such as
telephony, In a conventlonal telephony network, a |ocal exchange

co icates tail set up information to a trunk exchange via a commmon
channel SI m""l" mg mueﬂmmork Simlarly, trunk exchanges conmunicate via the
comon cha ng network. An exchange i re-configured to access
a certain nunbescowi* circuits iGPMMPNIGATIBNG F“@@Pnetv\or k. Provided that
one of these circuits is free, the exchange captures a circuit and uses the
corresponding circuit identification code (CIC) on the commobn channel

si gnal | i ng Hng"r&FQUNQ T IBEINYENTANI set-up information with the captured

circuit resour ceThdlplebantlihvedtloMeniies d1atasminkunidafichLasva, )é)WdSﬁrp‘éHQ:@%r such
are bein rried not over 15 dedicated tele

as voice tel ephon

ot wior ks, bift & BUBHO B B ROT U iR GBRERs SO EnEo ST

di fferent servicesa tanwkntinabteldoligriycadtivp)k, laRoddl Rk@iangd cdmdlivicatky cainsa-

servi ces. Xgl %rmx iord Ul erkog Rer Tanent C\{)lngnt‘gnal gr%nr u1ts PVC?\LO%re

pre-al | ocat 88 FERTORL FodMBF REAMAE L9 Br-PRLEPTEShRECEU I8P Ees such
as t el ephongimilaty etrurat ¢ xebénges icbmpaniaiedt i tiencdrmeor ciosdblasighatiiag ek work s
relatively f r uits,
Gui tehed vi i aaffank SR AnIqRh & adel Bbfindpfhb@ R ke 17 08 okl

requi red?!o TnewmbePrdvmdéMtl rieeritthesesainicyisg isdrﬁecéhm@@hpm caghtreop cifewt ocol
for gigabi t JReLYAr 68" corr %ﬂ’o\‘a@fngQ:Qém?‘deﬂ!lﬂcang@@9&’4 ﬁflcm wl;‘oﬁmﬂl?.@' ck%l
systenms 30 (. 1998) ' 1135-1156 describes an efficient reservation virtual
circuit ( Eweya'wrgonawrk ttRafssogatecpdi Felurr BdMpRPT OUtht dBRISEPRITbCireEs our ces

on a per - caldso@ce Pt IRES besteDRSIWErk. det erm nes from t he quant| ty and
duration of the reservatlons the overall load profile, and in response to

the current | oad"prEdifee sBUGFLSUST aFeY%%?séeéepﬁ‘ﬂ%y W PGRE aried,ineE VElqui r ed
for beares oabdsyied seledhony @Bl dIEs, NRE @SBAbAadANE 8BENMES lﬂ@ﬁWdCﬁSstﬁbrt&aCh
call, and to nodif teToad rofil e according resul ti in a
Fon 11 cant RE B THHE A st RHADEE- by cP Rtk SRR 3 R o

Accor di ng t dygicdllyr atnuaspeot pedmanbe yirtes edrtuitan (R3Mds) ore, pr"ehﬁdﬁc&tecstcpﬁﬂvasded a

method of opgr at !:ha%na]s%P%‘.‘r’b AN SONTR L GRALL QDS DETHSHony ! PRSIy, it
al l ocating VvO ool ~

bandwidth on the broadband network is relatively scarce, then instead of the pre-
20 allocating bearing circuits, switched virtual circuits (SVC) are established on a per-call
basis as required.

The paper "An efficient reservation connection control protocol for gigabit
networks”, Varvarigos et al.,, Computer Networks and ISDN systems 30 (1998)
1135-1166 describes an efficient reservation wvirtual circuit (ERVC) protocol that

25 receives reservation requests for resources on a per-call or per-session basis,
determines from the quantity and duration of the reservations the overall load profile,
and in response to the current load profile secures or releases the virtual circuits
required for bearer channels. It remains necessary to reserve resources for each call,
and to modify the load profile accordingly, resuiting in a significant signalling and

30 management overhead.

SUMMARY OF INVENTION
According to a first aspect of the present invention, there is provided a

method of operating a broadband communications network, including allocating
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PCT/ GB0O/ 02214 bandwi dth on the network to bearer channels for a
circuit-co service, characterised by automatically changi ng the

al | ocat ed @}?’%g}v\/\fogﬁh as a function of time so as to trackg%?(ﬁwﬂéﬂ“changes
in demand for bearer channels. The present invention provides a new
approach to operating a broadband 5 network to support circuit-connected
services. A predictive function is usedto track expected changes m denand

for circui exa f or e hon etwork, historical data is
general |y é’%ﬁ"‘f ‘gﬂb“l 8"t {E‘gt LRI ﬁ%@?ﬁ%{%éﬁﬁxﬂepf ¥ dn B I FRGEABRKSEG4SP of f i ce
hour s, andcmrMWedlbavealtorﬂémswrammhgdurthmgnceafeby)anmmatmgs anghckiat ef eweni ngs.

Usi ng the pres i,hvent i t he.broadband, net automatically
change theg‘iﬁs ce'(rengcﬁeacpg?gesﬁ%ﬂ%% nsdaTBF B%ﬁr%ry\%ralre"éf\{\% or a tel ephony

service. Atr un‘kheswetsedrt mivgitionh arowidas lrasew| anpedacof tot eper8urigbiat broadmmpdt s
duri ng ng n&%lfk %) rﬁ%anUquan‘?el& g”&w &e@:l leP&%L%@L 'fL?ern nflsl'I JeG%F t aﬁp
ish further

circuits e.qg. on weekday and may al so sequent y est ab
circuits a?xmtﬁdt @W‘Ga&tlﬂ“ depenk foratitpeityf | Fas examaE. dor adeleghonynnativiog. way, by

pre-all ocawsfw.cgeeaa&@rs %h@ﬂﬂ@la%llla@@QFjat%Il@hm%ddecéf( irY Berhd MBI AHAR SR Yy
function 15 , rather than solely allocating channels responsively as actual

demand chaftfisg,hoets iadH enhtovws deves ofrigeand dpheg ARIMAWBIOR itsa ARRMIAIE IBVBRINEnsur i ng

that circuifsgane ;n@sten% ywagnw thandvdditiy Wosvbrk Ray a@{@nmgume@ﬂ@d thbut at
t he sarretlrrethe sig gover head associated with the set-up

parti cul@r "e&pPer ‘ifsbeﬁieﬁich?'g‘é Prayifieed fer F§e'?f3‘°f‘¥5ﬁ@’é‘fcené%ggg"a?‘y't?'bmégg‘f abl i sh
virtual ci hew & Bas¥ledel PR terC BhkbiDERURSs dliiPoffBesk Malrs, RRdtrMe dRodelailfact or

det i Ni b i dt I t F the all t
funct on bSEROE § FHAPRHEr ToHars Bt TTRAr L hehaRe Bvere Stepeiere © °° °
br oadband Ieeﬁamhkfu'rtSerampauket-%m tectvadh pateabMaluand, tlye 4@9¢nhon|5| frc fthisle s

tti I 1e. t k
For use o 'BaaPLpRipibtahe Socle tRnrklskd S b brid B Edcp B R B 007
an ' 2518ccesthencta fsakelyt h@cenmg:whan@bnrﬁemr@dleb'eﬁviE@@Jaﬂ tremapd kchaagase of t he
nunber. of BeRRE KDADRRID &Y el AtlBrL Baldifahely kSRl R chARAIURAN:

I
net wor K, he nunber of allocate earer ahne I's automatically
changed t o teingrupribendwidths whhmrtheyhareseat dhepdask buhplighe sdnen time thhes'anehegs node

mar ki ng On%vahegmsgoe.fatehh@.tmﬁé @ét Lfd]aﬁsl%laﬁ.ca@r RhiPEKSmhimisc, i Pieherred

inpl enentation of the invention has the further advantage that it functions
m a nmanner langat nchsqar\atpsm?té'ﬁb viriat Heues peaireredlieiet dime apsA R bedhel t hat

i's conpabi kbR HétbNI&BRVARS bgw.dmaenm@am;mdoﬁ%mw enAdIRBAcHI sV dry BY
protocol s, asfﬂr?cbtnoﬁsbolﬂ:ryf tslrlne gr?é IofI cu.%ren}/traﬁurcndgrlfg}\) ' rsst. VO 00178088 3

Preferably, the broadband network is a packet-switched network and the

method includes setting up a plurality of virtual circuits in the packet-switched

network for use as bearer channels. Preferably the method includes registering at an

25 access node for the circuit-connected service the peak value of the number of bearer

channels available to the service on the broadband network, and when the number of

allocated bearer channels is automatically changed to a number less than the said

peak value, then at the access node marking one or more of the bearer channeis as

blocked.
30 This preferred implementation of the invention has the further advantage that
it functions in a manner that is transparent to the circuit-connected service, and that

is compatible with conventional narrowband common channel signalling protocols,

such as ITU signalling system number 7 {SS87).



PCT/ GB00/ 02214 Preferably the network is a nmultr-service network and the
nmet hod |nchHga§m@Htonatlcally changi ng the bandwi dth allocated to different
respective services as a function of time. According to &C g@?@WHzﬁspect of
the present invention, there is provided a 5 node for connection in a

br oadband communi cati ons network, the node conprising: (a) a broadband
network interface for connection to the3broadband network; (b) a signalling

interface arrange cel ircuit set-u
circuit-connect %Ef‘q %’Fuﬁ’e ngrns'ssaerr?/“l't(':gerv'fg r(e&‘%orra?e%i e P’egéotda'ﬂf'”g%l ng
bear er charmedrsatically hlearigrrmattﬂbamddwstfv\@ltdcafedrtoccaﬁerynmgaspeatml|stersnwalsIascaat ed to
the circuit £d service; and (d) control means progranmmed with a

U ﬁ&[b’ﬂ%‘?&
control algorithmarranged automatically to change the bandwi dth all ocated
to the bearer chenerding t9sa ge¢andcedrent of the mesey iagentiont theek iserorided ¢
changes igh Qaggid chRketlhsn Q%PJa@sarJd%oﬂnﬁum@téns AEG ORI h SR e M p3Qing:

enconpasses a commruni cations network including a node I n accordance with
the second aspecta DESERREFANANNEVOTHENSHATE NGS Syseetad éabBdy Pragdbans
present inventioRetddrk: NOw be described in further 20 detail, by way of
exanpl e only, W|th reference to the acconpanyi ng drawi ngs in which: Fi gure
1 is a schematic®f & $¥@lBe krerBeIVIAYeEhe i?rcé'é’%rffrci“ﬁ\?éht"? SW”a'ﬁfQUrae 2 is
a di agram showi ngirduit- cfdhhédft@di cdﬁhahlhatﬁdme s6OAcR. netvvork and nodes of o the
netvvork Fi gur 1 25 F §b§ ﬁ/s an_exanp E d| cg funcI;[ L.on for
useintenodes At FeL & 5?8918%’1‘ 4B 55 FroAdeany ey oLy

di agrans. DESCRI Edtrwhy Efcuﬁmmaﬁﬁ rAtbe o«aﬂhamdnméov\mrkscé, dandcl udes a nunber
of nodes 2a, 2b. Jhe ploadhand. S0 ORMMIK BiSUBPULhEs [ fadidht1Ada Of her
dat a services, ar fowband €'t ¢ connact 84 teI Hony A%V ffgg

| ocal exchanges Baton&bceiwgoam\nn@ctmwavd\aldmnﬁmntedhanhebea.rergmmehngs IaSS7)
and narrowband b 8 0
respective nodes%%gclgg W@ﬁ%ﬁ%’?gﬁ gﬁ%ﬁ}e@g %%kg%bﬁa?ée}n{%@%e{) a Iocal
access r&tworks thannals. di gital local exchanges 3a, 3b. As is descrl bed in
further detail beﬁn@vaeﬁinJrPHkJ emm%@tccfnuﬁm.ea@.eﬁs mwyrmcraa. Cgfs%daedes 2a,
2b establish a nunbe switched virtual circuits, SVC1 SVCn
in the brodﬂlﬁ‘a‘?ﬂid?{@?mwthﬁ(§P°‘U”§ésa%°tt el ephony bear er channel s. The numnber

of channel spedcrPsoNi OrenHE DRRWIRGEet ermi ned by a pr edi ction function that
vari es the nunber to sone En‘EdEt erm ned Feak val ue, as a functl on of the

time of day. The Sﬁﬁémsc"’t’?t&ﬂ?yp B iPETT e BN P Wil BYMPR deseibed AP THAReL f or

t he trafZo cddtsivadyswagtafesamalty oy v eith pafeferak toomthe Saccdpiriyingr radirglaons one
exanmpl e of a prediction function. In this case, the prediction function is
a step func‘f'Fg that provides an approximtion to the expected | evel of
demand at diff er énfurd 1 mes saiermiatie otlayerwank ednbsdyinganhp lpezsebthievendse | evel

provides for ten Bakbht, bearsh, GRAMEHSarhh o8BDind B4 nefwd R GhERSRY JrO

twenty bearer char‘?urei
the network of Figure 1;

25 Figure 3 shows an example prediction function for use in the nodes of Figure
2;
Figures 4a and 4b are message flow diagrams.
DESCRIPTION OF EXAMPLES
A broadband network 1 includes a number of nodes 2a, 2b. The broadband
30 network 1 supports, in addition to other data services, a narrowband circuit-
connected telephony service. Digital local exchanges 3a, 3b are connected via

common channel signaling (SS7) and narrowband bearer (NBB) networks to



and between gam and 6pm a peak level of forty bearer channels is

mai ntained. In a 15 similar function, the nunber of channels is reduced
step-wi se AYOPWENENG of the day. In addition to detern nPAYGBME2ETDEr Of
bearer channels, the prediction function may al so determ ne the allocation
of channels to different service types in a multi-service network. For
exanpl e, between Gam and gam 50% of thé bearer channels are allocated to

t el ephony, 20~6 to fax and 30% to connectionless data. During the day, 20

t he al gori t"R¥ASEHENDRIESt43e 28] ICHERMeH HeRNBPE Fhalb, afb)‘f‘O'ﬂ'Wét@v‘éﬁ?%g', ac%esk of t he
network is mklokak®che QgitlRBNORNanges %l &.f ax and 65 % to connecti oni ess
data. The algorithmoprioritises servi ces%)\ﬂsuch that. if by 9,30am all

t el ephony ci rcui £'§ 'HABSEEY s Usin e g LD Ot SPANBEEM B THOFHPNR ryrging
converted ton thelrepbony, 2@ RetabrInep Aompercafr Sultched pireiafbita@at sdcw shicp..it. 25

Each of the des 2a, 2b is a hyhrid broadband/ narrowband de and supports
a narro arﬁj\ﬂ%§? tf‘%sﬁ’ﬁéﬁ'\dr{ﬁtg?fg?grrﬁ'sﬁﬁ?ﬁgllep%”yﬁeaﬁéFT?W’]‘@'Spgf?‘ﬁt”“mar fas an
associ at ed dhanfedsvatndy hpahetimé ¢ risteahinad) biyus Grddadtion | fondéthe HSY vdessmthe, t he

maxi mum nunber_of circuits per route between narrowdan S7 signalling

por Nt s 5 dUTEEGUP dbrepe KB Flmed b PV ARl 3 Pe et 8 Hnerne
predi cti on mediciant funcicr is3@Ernvedh fromobistericdiciaty & theintaffic vele detvirepagtiyand
bearer has w%agsqqq‘% ed with a NNSS7 circuit, the N-SS7 circuit is

mar ked as Dbl oc In the N-SS7 protocol. The predictor algorithmis
configurl®d to keé&jgutehé sheals pemesdmplarmdvd drediqtystfupetiond &F tilermesel, thep to
the maxi murg, oudiRr ruRkidhl is GWES 1 GRDEN BHak BEbVidas Mh SpgroxFIRiIoA G ARd EfPBetey driven
by WD 00/78088 5 PCT/ GB00/ 02214 historical data, for exanple for tinme of
day and/ or '®wi ohdgmaid sielifferantd masyofane B niibigieriBeie biie aemleyeltrenidasnput
such as trabf i siapRNSarer 3hshrels. CREBER, Ofs knadrédsed dewRBsly MeGrer Wi elshe
predi ction function at one of the nodes 2a, 2b decides to increase 5 the

real bear er®"8shweeny9ap RBF 6P & Bedpayelbdony PerrerHdanrrieisdraintaedt He@ end of
the N SSB rai® fukitRadbanilnsiegdakharngisiis ratmeel step-oaiad ihslena Jperd asy.bet ween
t he node narrggx/qand earer. teﬁm' natt;i ng functi ons aRd tgi s signallin

associ at i on"iP89ERL FFTYRDE Y LTI FERETFY TR T Hre "a8EFI AR EYRCEEFYr out e
and Cl C ( SSilsccdatenniite triedlbtdtionadfi abandde) diffédfehesermeg ofpeatin agnlltiskages and
establishing,the real bearer, th S/ | ogks, 1 he circuit psing
tandard N TSSO o TR e BRh S nd SBREO% & he Bedieh et hEY)

par anet er s adlssaed & wtkphpivh 204 thfaxaaidaddde beeareectidntgss daanPwing ke day,

pr opagat,iy0 I Sl S ing
PUnot | orer ae SRR ELs U HBLaiRY o0 REERT Ind Skl Mpadr FedBRVAATY, o1

i nf or mat i oris @odatedstogeledhqrer 58 tectaktand dfke rocanectiiniese Wata: vEieyalgordmpr oni se
laver age) VvigloGsdteobritess bineflal) fby 94bsm lall thRpRbANidLieARE JIBH 59T the
variations are not expected in the broadband network.. A circuit

est abl i shedPanReqtioNies SRSV oAt icRTKEstE ntoy dlenRony. hand\telephopy /fiIfsUiEH Prets | ong
as it is regqdL4ted withirgecordance with the prediction function. Normal N 5S7
procedures can then use the circuif w thout requiring nodification. \Wen
the predi®ction fFAER iBnthaeteni fes?h Hat? OR'Y BadRRIARTYRa7h "39N 3887 rout e
can be 20 ragpeeda HafbwBXRNPEE (sighallihg sgaed rambkh?) §ighiingQioirg hewmak AnFi gur e
3, at 6 0'clock . m e he required nunmber of bear channel s drops
fromforty ?ﬁﬁﬂﬂ"%ﬁs“i’%"%at éeaéﬂaﬁ%&”?,t'“? héﬂ“b%‘nve\’?t itlbengwl\l-dg@?'“prg‘sedur es
are used t ombkiogk biltebes Wi RhrbsitsCher Gttt betweent darewexadpb2 signellied poiets iswent y
of the fort ircyi.ts are marked as bl ocked from rs. 19, rs. Once
a circuit iés/orﬁ'f;%r@géﬁ aﬁ?\oélgalmﬁf’é“f ' Wgnm?wggrpeagf’wﬁg b%éﬁ%l\%ggfcﬁ'o}é(r%l o%hé‘.df'or

associ at3lonthaaroete. eHeased, wsil ageat broadpanddisaler basbethaaseogiated witblasN-SS7Fi gur e
2 shows in { h il ot i f i t it en t he
nodes and a&%#tt ﬁ-reerlq'i%%? eéﬁrﬁ%'g?sa}tr]g&gé 82%@3'}%’ 'hghg.ﬁ%egr%rl nzii ggéjp%grr‘fp‘(%nents
of each nodelgeritbman confRgeddp ke therrgal peareekandwidtiust 20dpd o damendwivaad
circui t manggeneal, FURGhbS b2hctits Bodirddl ifA1-857 ONrdUngidAR €afnbn blhe
prediction ?%ncti on SO&hasQi nt gr F%C%s@gb t'he narrovvt?ang sfi gn'al I Ii’vn?; v
processor, the broadband signalling processor and to the narrowband circuit
managenment function. The broadband signalling processor in turn controls

br oadband switching fabric. In this exanple, the broadband network is an
ATM ( Asynchronous Transfer Mbde) network, and WO 00/ 78088 6

PCT/ GB00/ 02214



accordingly the broadband switching fabric is an ATM switch. O her nodes i n
t he netvvorkwg y:,us the node 200 shown in Figure 2, may function only in

t he broadb omai n. Nonet hel ess, the broadband signal | iFJ/¢R9&8%2¢¢ed f or
establishing the bearer channel can pass transparently through such
internedi ate nodes. 5 In the case of this ATM broadband network, the

br oadband si gnal | ng protocol is B-1SUP ?Br oadband | SDN User Part?. An
exanpl e of mes en iplenenting the in entlon
w1 be desCRraed ttie i enBpdrane ar Ev Patlr BV ik B8 abohelit Yoohonn
in Figures 4wdéfed b4lineafhemainpbeshats ttditc begamhiag obthanbe of cltfavdentind

par agr aphs d note the corresponding bl ock nunbers shown 10 in Figures 4a,
4b. 10- 330 I%sct abl i shino additional bandwi dth 10 When a N-SS7 route is

confi gured, inforWhenore eiedigtiort hschienr powirasidthe oaties 2aptbddcides ds irmrense
transf er red g aa b NBpsAYDRRA i£bd-6brkicURNAORRERY, GHBG! IR I Siife v
correspondi ng_Prediction function route. There is one Iction
functi on 15 Sgérronter r Sigraherd é'Qt‘fé"”gI ﬁf Hﬁ%ﬁ‘a'tq éﬁa‘t'tsﬁr?sf’é?fF’eéeWP JHES“Od? he

Nar rowband a6\ BarSb&iterNREhABFARMbAS ¥nd QR i serbRRY faetoctah.en riQUlsed hrom
the N-SS7 perspective); the N-SS7 originating point code ( and

desti nati onCB'E)‘fthda&%ﬂém(fDPE)‘h?)?SSPFI'é"eF&1?%7 '%{g?ia'tchg'cctslsgtﬁ”f“'F Atifigatieat i on
(C O range c6@d)f ingter aelgdtting h&a@@eutr&i esfibliSRIAG traueatoesrdr, the RS67 @didcds al |

Cl Cs as N-SS? bl ocked. Und I S7 oper at i n condltlo there 20 are
& 1 xt ur 40 o, PEEHORE T S0P NEBE G A e0 sy | TeTEB 0 ThopoP RPNt at § on
of the Prediresli marﬁuamtas@acmequv:ﬂeﬂueamoag:raeemsemh ff@rr eﬂaq:hb tt(bumrepﬁgatlon
deternmine t t ake respon for nni.ng t he iction
o gor 1 thm g centi® ey St AR S Hials R Bheedf rBEE <
known as t healRBstabishmeet mesbebes. Smsredauires expxbrlaftorromwmlltd Wweregwss cibdug, but
woul d requir ti e he .t redi

functions aﬁg ﬂ"q‘g% eﬂc %‘Rge'g g%gégtr]r%l §¥| méyte:Brel e retgo&gsrt(:d\sgﬁﬁ?sh t he
bandw dt h5f @tgné'celttcpeat?a't‘t‘?é'agwf@ naeexpgoted in ﬂ@ bmdizend BOWBK--The Narr owband
signalling functi R%ur%@?@&aﬁlﬁﬁed\'ﬂ{h%“@@%r%u‘%&%’e& ilTBAEL RN fs‘?%&teof@r awar e
of CIC status (nornmal action). WO 00/ 78088 7 PCT/ GB00/ 02214 60 T

Nar r owband @F @@ s frematpeitethin peRREdanen Wik RredictondanetononNeramat N %W awar e

of O C stat Yroced@ed AN teh i @el 2 Br&M Gilhd0: fretRGingOMolisieSidN€ANhed @R ti ME
ClC status informatjon. 5 to nonitor rﬁute traffic conditions and assess the

sui t abi | ity PGIGHRR fé!O%tH”aB?‘é”’?'B‘t‘ft e dRaviedt sl dn & Noe? 6oV FAL0%F The
renot e Predireduced) ffoureszarhﬂa iR t:efesOCItrG ﬁtnatm»rs slhd’WrOlirﬂHngQn:i 4l e d/\blefk t he
initiating I?redlcmnfun ion g mﬁnes | i ona ft% ?'1

required to midet WRE G FERED METPEWD %ar?r‘érfaf""es éor?ﬁnél gt o F'PI'?ae Sr’ri%txi mum
preconfi gur eWembehSEﬁe)s itheri mrtveattml NsISFbbrocduivestarotsa hrbiadbmdstmjmmect i on
via the 15 1pbis2thof BLAAGbad Sl onRLk 88 TUBRE s L0 el b afieat ed BY
t he |n|t|at|ng real Fon functi on A ? i ng
function seribs d8EAhAML$ B‘r%@@mandohm tal alrcuﬁtddsr ébsdeEsrsrhgé? t'mmttdsretahe
renote B&Qa%gﬁéwtdﬁt SHAR b % alt.'aﬁ%]h.%r}eleﬂ”é@ SiablER g&&aY bﬂ%‘dﬁ@ﬁ? pidigsses the
renote 20 Prediction function e requeste broadband transfer capability
mat ches the NB trBiag®iSgiogs imfdthamdedpaly interipcesonithig treetodegr anchietyverit e.  For

basi ¢ enul atth®Rodds MNIS 1riher PiadbRNbbERARE %d&anabl lihdipal lcBQPbReRREDBL 1S
for 64kbit/s constant bit rate. However, if the N-SSJIJ route has been

confi gured fe8FN SWHeCHFORN NSS! HEPAUNGt PioAgRsAt 2Q2sSPbcrd MaFPUbINe fire e
br oadband trrﬁd’iﬁé&ﬁerﬁ&@ﬁd@loh'l% By Reedidtioh Glgioh @28 Wl t TRNSredctdn ﬁsznon
requi r engnt (a g 7 kHz Audio, Goup 2/3 facsimle, %ﬁ
dependi g‘éo EH te&éﬁ%?b ‘? |"f‘? JErgbER: S&“@'ﬁ%é’ﬁ?f%?%né“?\lﬁ@oadﬁm ﬂgaﬂ 9y
there i s spegsdessori &Hd0tdTamkd @\arrmsérwde@huttnrrtahegeBuehA%rtcaoh ndiTeétoeoddbaid

bandwi dth i s, bej.n uested to support Thi |nf rrratlon onveys the
cor r espondi " "g‘g?"’lcgslffelncﬁut Nk (F])bé ‘1*’?9‘? ‘(‘bsrt*gmeér i%heg poi nt
code/ dest i ndrozibamDi metwerdey Grr AJiM ﬁﬁdemmwmnooatTremsfé}O Matte) ndtwork, t bred
initiating Prediction function to the renote Prediction function and may be
enbedded in the Prediction function addressing schene or may be a new
paranmeter with paranmeter conpatibility information which indicates
"pass-on" and "release call if pass-on not possible". To protect the renote
Prediction function from .W) 0Ob/ 78088



8 PCT/ GB00/ 02214 unaut hori sed access the B-1AMincludes the calling line
identity ‘which identifies the initiating Prediction function. For

addi ti onal Woet7eesti on the Cl osed User Goup (CUG suppl epeficBidoz&ar Vi ce may
be utilised. 5 130/140 Basic B-1SUP behaviour. 150 In addition to Basic

B- 1 SUP behavi our, the renote Broadband signalling function indicates to the
renote Prediction function that that adglitional bandw dth is required to
nmeet the current narrowband traffic demand. This indication includes 10

i nf or mat i oncabaiglytthe hpsapaghtvachicekdyicas anheTNeavieh, (bfheﬁlﬂbp&f tretheby t he
Br oadband 5| nal | i Pt aco SUP ati o

par anet er) " l‘ r.ll(?’ﬁr’etdhlec Oﬁoko?uﬂg‘t"? (')nnlé'glé{FgD B8 gn°&°8t°é’gyt '83¥%§r°taﬁ%a"&JG
suppl enent d@omamer Mboehtlbesn tha valadban(df agrha&!dwgcvd(ﬁ)nrerdetcpuestaahaﬂrm tret bgaeessed t o
the renote 7, B- | SUP behavi our. 190
On receivi nggrﬁﬁ!ag%r{n%gég??%m%q% tpﬂ%ﬁéﬁ%&‘ B{e%$d6§ band's signalling function
that addbti onal Wamrbnicdseh of sthrsed\JiM erloadbaneatetwrk, gbe rirnadhead r o md
traffic degpaged e e8OR! BidRhRaCISDRNUEHNEI Ok kGBI L IemE SAUL HBUR S
against its own accept the request e renote Prediction
function réyeiestretweré wWasoirer!BreauAo Ban AP vePitTaMill he) desaibed om fergheade@lt t he

call. 1T th@H Raede tlosthaesﬁe&r%ts §RvIPhORA0& 19 and Qb ayrHal namstd alhe) 1S
passed to the Narrowband sig %functl on for use during subsequent

nar r owband Pegipping &t His fP%WWﬂ%Pa@P@H fEnode ”BrRS‘é’PSPé’Ré'éBtbeGH@P"‘@B’ﬁdthY"Bns t he
renote Roedd sibuep shumeti on may reject the request and indicate the reason
for 25 rejection Rq sons for ||'e' %ct.i n include: unrecognised initiating
Predi cti on-ft f : 4 ; route identified by OPC/ DPC not
configured at remdt eWNa TBO\MSSﬁd'OSﬂega:bh‘ilglgeCf unfotrhaxion abdenthd haebvidla@d not
configured at nal I un bandw dt ady

al |l ocat ed tr%mieﬁgﬁ ?’F%ﬁreéf%sge"%%o% g}enﬁa %F’Jbo QCE"CUQ m?na?gmﬁ%tfnn?%rﬂnﬁ rator”
for this rabe eorré3pokiiy Miedichiar Funshem tbrshgmalté.i r'fgerbumobe Fredictionfastiohe
bearer pgo I a anye duri ng
narr owbandl%%gﬁ%*o r}faqg V'shne % s""?‘éﬁg’%ﬁ}%ge‘% &E‘gﬁé{ trtllkee %% %Kvlvégng t}f)ag%raﬁgﬁn ly

unbl ockedl medmmcambvlso881@&1@@1‘5068@070@@2(@"21® N-§SZ creegpectived: thalN-S87 B- ANM
s returne%ngmwgdéo.fheodenﬁofpb%wQeﬁrngagb?mt éacgn@pb RY he!Rfkd; U FO T €] €ct
the call a B-REL 1 nclud mg ecific refection information I's returned

t owar ds t he&irryii idegtifisgionrbkdbante sanjaier i fag theuraets o\t crRfigurptigrorNré®7 on 5

i dentifies bdipdd SRBAT 4ON-957] BEAKeAN GHdr RadnaP A SETEbEratif Btk ithate
i nformation which indicates ;Pfgass- n" and "di scard paraneter if pass-on not

possi bl €9, ®p MiseiecotplqckebanhpvalpRie F1Cs1fer B8OV addition to Basic B-1SUP
behavi our, the initiating Broadband signalling function indicates to the
initiating Prediction function that that .the requested additional bandw dth
is availabl?®® Thie THAPEFPHAT ”h%?'i?&&mn AfH %{%’Heﬁﬂ&fﬁreteﬁﬁ”b fB5E6%¢ i on
del ay of theuﬂé&al‘(ﬁ!ter(mrfe sisppar vbidh yill tthie Bspadibaing fei gnahy ithg pprdatiosol |

e.g. B-1SUP Call Lory i nf ormatjion. paraneter,) .. If the call re has
failed therf 'qqﬁ'tthLrF'ﬁlef‘l S 5R9 e thabmﬁc?t's? gnog TG ofheﬁc?f]lg(')snknlor‘fv&‘l c:tﬁgés to

t he i ni t25at‘irergotePrmede Ct Bwnmfeumoctnemmon tveoutccbes pessfbter buteyvewd irequirg @dditienal as
received fr r t | Gl f Ne e bagsi c cal f
e e o R e S TS e
function papacgwletlheacmnpn@m@astabﬁsm@p&pnwﬁﬂaf\?ap|%Pé)het5@nteﬁene|\|ar r owband
signalling function for use during narrowband call establishnent signalling
and then requests the initiating Narrowband circuit managenment function to
unbl ock t he3¥#€ #6r1OREBS7 call control to use. !f the initiating Prediction
functiomg s aware that bandw dth has been made avail able for several ClCs
then the narrowband circuit group unbl ocking procedures may be 25 invoked.
Any failure®@o edhabINaERWe ‘?fgwﬁ‘af‘ﬂ'"lgs WASHARs eitfepy e f“ﬁ'i'?‘l"%iridngc"lgl"'édl ction
function. BashdyeheRMRawd fadré o£6Icadtbius MBRRE dcabhure may result in the
initiating Prediction function making another attenpt to establish

bandw dt h. Specific errors received fromthe renote Prediction function are
reported to system nmanagenent as faults. 30 250 The Narrowband signalling
function records the bearer propagation as data against the particular CIC
for use during narrowband call establishnment signalling (when the CICis
subsequent |y unbl ockedl .



WO d0178088 PCT/ GB00/ 02214 10 260 On request fromthe initiating Predicti on
function tt\g J)‘{(Bd atl ng Narrowband circuit managenent function shall -
initiate unb ing of the CIC via normal procedures m NPSBEBOYHRMr act i on
W th existi ng MM and N-SS7 bl ocki ngl unbl ockng procedures is 5 required,

270 On request fromthe initiating Narrowband circuit managenent function
nor mal N-SS7 unbl ocki ng procedures are i hvoked. 10 280 Nornmal N-SS7

unbl ocki ng rocedures i ncluding an indication to the renpte Narrowband
circuit man%&erreﬁf o DAEE VRN FHEH T RRN2BF RSN ST UATRAN KA5PR D FredicHonUges7. 290
Nor mal N SSawarbdiamkisegugr ocedures including an indication to the
initiating Narrowband circuit managenent function that the CICis avail able
for use by N-SS7. 15 300/310 The renote Narrowband circuit nmanagenent
functi on advibses Tl’ﬂae'nrcemm Ereldroadn 4ricopn Lsescine@n retalnatnetme stit@s irdorumabbocked.

320/ 330 The, i ifcu a& B e 40 t he
20 initi a%1| ngr']'}is)tﬂ'it ung?l ogmtgh"{gt?j gfs% % 'S un I(‘gcﬁ‘tedg};g%g ra%%o

Rel easi ng smfpﬂvugthbandvm dth 510 When the ini t| ating Prediction function
determines that the provided 25 bandwidth is mare than required it requests
the initiating Narrowband circuit nmanagenent function to initiate
nar r onband &PFBuiAs BPEBEKki ng procedures. if nultiple circuit bandwi dth can
be rel eased then the narrowband circuit group bl ocking procedures may be

i nvoked. 30 520 request fromthe initiating Prediction function the
initiatihg NQPr O\AB&'n'd"\E’Fer %'GF'P"%WQQ%WE'HP“'Y%E% YALSHAPI™ITRPt i at e bl ocki ng

of the CICls) via normal procedures in N-SS7. Interaction with existing MM
and N-SS7 bl ocki unbl ocki ng procedur.es is 0Q/, 78088 11

5T CBo0! 02934 530ne treidte PrEREERd esioR: iy =Retr RO PR G
nmanagenment fsurqireintoneeerathe NuBET ixroelband traffecdhaneJuate thenmakietm pre540

Nor mal N-5S7 bl ocki ng n te

Nar rovband ePPES Manaoaiand P oranRar? Bhe R btisnd shBeddR i B,

N- SS7. 559 Nmmmb %@S?nmﬂbmaﬂmlfwg:tpnocedur es including an indication to
the initiating Narrowband circuit nanagenent function that the C C has been
bl ocked by N-SS7. 10 560 The Narrowband circuit nmanagenent function keeps

t he Predictil8f fuWoen msnuasiad &ydghe @it@vep dregictiopffungiionaheinitptinp Bseagpandi| e

I'not bei ng lgaﬁgh.rthfun%u&alsbadstb@nAMhéréaagbﬁdamn&nAtderewmﬂfgds €8s fnct i on
will identify "blocked/free" status. he Prediction function

noni tors Cl G"g‘ttata.l%adb@gb?'s%'"ﬂstS‘HtF)’PSﬂ—d)‘e CBW PEREY NEEL RRPRECS FRPTEMCthg

functi onoke@psidibBe fuaétrdawbacnd r@ddegﬂéutbraﬂbmwaﬁemaﬁaumw nicrvane N Cl C

status (normal action artlcu if the s bein usedfor a call
when the bl 6’(?R?'H'§5‘B?H%E€ "\Ré‘?ye ‘Ef'g'r?ﬁ'iegtf%the '°€TEC\A? reResien@rea o’ Wi i1 be

made when t IBs7c@klbreddpans Iransfer capability requirement is for 64kbit/s constant bit rate.
However, if the N-SS7 route has been configured for selection under more stringent
N-SS7 criteria then the broadband transfer capability may be tailored to suit the N-

25 SS87 requirement {e.g. speech, 3.1kHz Audio, Group 2/3 facsimile, etc.) depending on
the capabilities of the broadband signaling. Additionally there is specific information
included in the B-IAM to indicate that bandwidth is being requested to support N-SS7.

This  information conveys the corresponding N-SS7 route/circuit identity
{OPC/DPC/CIC) (originating point code/destinction point code/circuit identification

30 code) from the initiating Prediction function to the remote Prediction function and
may be embedded in the Prediction function addressing scheme or may be a new
parameter with parameter compatibility information which indicates “pass-on” and

“release call if pass-on not possible”. To protect the remote Prediction function from



610 The Narrowband circuit managenent function keeps the Prediction
function 2 aware of CIC status. 620 The Prediction function nonitors CC
status. 63C1BXR0%%®E 600/ 610. 30 650 Once the initiating PPEHEBIYBH4F uncti on
i S aware that the CICis both blocked and free, then it initiates rel ease
of the bandwi dth by sending a rel ease bandw dth request to the initiating
Br oadband signalling function. Alternat8vely, if determ ned by WO

00/ 78088 12 PCT/ GB00/ 02214 the initiating Prediction function the bandw dth
rel ease pryeadheriedgress Bp Pl ingtudenitle selppeinendettiis Whsiideatifesr @eur ned

t o servi ceiddyating Wokditthnt faectnSSor Rida &G A RStet Rortiel 6dedngs et tRoly Cud 660
When the rel ease bandwi dth request is received the initiating Broadband

si gnal | i ng SPRAITTFBAY] sﬁf"f‘iee{f'%‘ébﬁb'i"l'?ﬁ? br oadband rel ease procedures by
sending a B-REL. 670/ 680 Basic B-1SUP behaviour. 10 690 In addition to the

Basi c B- avi o} enot e Broadband signalling function shall send
a bandwi tHQP gase 7%0%1 L‘[P' tgeﬁ'aYS fhe renpte Prediction function. 700

Basi c B—ISUP behaviour 15 710 On receipt of the bandw dth rel eased
i ndi cation,g Kk d. fr h o e unctlon
lEn é:c!vl\} d—lt ho aQ:Fc %qSBB bgha %u; ?e%tt fo%&&gé ﬁe%nahn? of

shall note t IS no |onger allocated 10t
unexpect ed flbmﬁ'dwlfmwt@eﬂoetésempﬁqoﬁre@@ﬁl@nfuactm Pﬂemactaﬁdmorfmhemdmdthz@ If the

Predi ction réie.nga Itennéeectﬂg V&Rref RARAVAALN4rEL 8R%GH4 T NRHIS HicQBoRthiddis CIC is
not bl ocked | owi ng applies. At a renote Prediction function, the

renote Ner ﬂ'ﬁM'ﬂ”@PP%‘Lﬁ‘F PrRPFaRETeIfavf Qfribe berrentf suprarded Rethe %aﬂdbtané CICis

faul ty andstgﬂam,ag Blogolf Af.g.CRLIEOP PaYadiRioh OWRANGotRlcl pdParRE0Qr €96 thd
rel eased using N-5S7 procedures. The exceptional condition renains in the

renote Nar PERIRARA NFRQISt arfreltPdige REGRECISAI RY L B nC YRt SUPPIEMENtENCSEYise 1eP et ur ns

t o bl ockedidvage (faifedaCU@SBhiestf ara@bi pitSedito thbferhbtetPratidtivg fili@@dhct i on
function. 30 At an initiating Prediction function, the initiating

Narrowband circuit managenment function is advised to initiate bl ocking of
t he Cl Ci5 Angonanor teebBesit BtUP behapbagr ess i s rel eased using N SS7
procedures. Once blocking is confirmed, the initiating WO 001 78088 13
PCT/ GB00/ U2214 Prediction function nmay decide to re-establish the | ost
bandwi dt h U®ong Oheepnounedir @slicdger rfiohedheabrowee Bsoddbend migealtinghuricgion

appl i cabl e tf\é} mn%n8t£ﬁ5w¥d¥rp%Sre&];ire'aetgvmgéf'thggﬂrr%q\qm)\%baridntr%cIolgmand
the remote Prediction function checks the requirements against its own data. To
20 accept the request the remote Prediction function requests the remote Broadband
signalling function to accept the call. If the request is accepted, the propagation
delay (if available) 1s passed to the Narrowband signalling function for use during
subsequent narrowband call establishment signalling. Under exceptional conditions,
the remote Prediction function may reject the request and indicate the reason for
25 rejection. Reasons for rejection include: unrecognised initiating Prediction function
{CLI check failed); route identified by OPC/DPC not configured at remote Narrowband
signalling function; identified CIC not configured at remote Narrowband signaliling
function; bandwidth already allocated to identified CIC; and originator of request is
not “initiator” for this route.
30
200 The Narrowband signalling function records the bearer propagation delay as
data against the particular CIC for use during narrowband call establishment signalling

{(when the CIC is subsequently unblocked},



network a predictive algorithmmght be used to control, e.g., the
proportion ‘ggoyﬁgprk bandwi dth all ocated to tel ephony) to fax, to data
services at different times. WO Ob/ 78088 14 CLAI M5 PCTFEEGBPUYIHA 1. A
met hod of operating a broadband comruni cati ons network, including

al l ocati ng bandwi dth on the network to bearer channels for a
circuit-connected 5 service, charactensgd by automatical |y changi ng the

al |l ocated bandwi dth as a function of time so as to track expected changes
in demand for bearer channels. 2. A nethod according to claiml ( in which
t he broadbati® nefMaoadceptsthe Eaic k B-ANM chedumed wowdrds tthe imeadred Bidadbardi ng
setting up raljty of: vi |, Cl r.CAll I 0. packet-sw tched

net wor k forsz?%ngle“Hggmt)cg'éP'erTocrﬁ%%ﬁfg\esc%hff.élkb?rér{gh}g@%as&ezgpgfeﬁ%& 0 "\({:¥ s 1 or 2,
i ncl udi ng negewtred tegvagds the Bisiaess Bieatibang signhléng ifyrstipi .- cOmmenfoedatder vi ce
the peakgvaliliRin@l thd1fabbHTRE e0dtioRCRHE as FIRMRE Sc ALY RrdrRalidiewhihvi ce on
the broadband network, and when the 15 nunmber of allocated bearer channels
i s aut omat i et RREAGRAAND BSRIFHRABRMEIEEY PRFLA R PosHR!E -peak val ue, then at
t he access node marking one or nore of the bearer channels as bl ocked. 4. A
met hod according to any one of the preceding clainms, in which the 20
network i s &%ul PF§'§§F'§V%€EW&%r k and the method includes automatically
changi ng the bandwi dth allocated to different respective services as a
function of_tinme 5. A node for tion in _a broadband conmmuni cations

net wor k?ot e Chod& 289HEY AP éﬁsﬁgg'q%g'?%ékﬁ‘%‘ﬁdB'éer'nél"’i‘f’é‘tnﬁo'?'l?a?tﬁf‘gr?'%'”Por

connect i on fusctiohe indicagsdbandhaetinetihg Hrédictwonsfugeadd itheg ithitetfeacegesteanged to
receive ciroull, sel.uRsgh90al 2y dedd ardd Gital o QINGEE ShocompunLcat i ans
service, 30 c') freans for establl shi ng bearer channel's 1n He Bt 0adband

net wor k f orpreragetierngelay of ahe beatkd bic surpdrted by be dreaghind signalibm edtaret.vi ce;

and (d) Corl%.é.oé-lsr@a@a‘il rﬁétgﬁriﬁ%gﬁgiw arrt;'argeltﬁﬁ).anrt% cﬁL&?ﬂés&*ﬂ% HilkdRgh e

automatically to change the bandw dth allocated to the bearer channels

00/ 78088 SPdTitiBEOPLadband sipnalding ferptien iinthcases 19 He igwatng Predictige Kurstigect ed
changes i n ferBidn 6 refeBRorP RRR&GT asCBENAR! Fom Bhe AniRE PrftiBh ditioh @r Gbai M 5,
m whi ch the node is arranged to be connected 5 in a multi-service network)
the sai d coletereinediydapicisat falu®).r anged t o change automatically the

bandwi dth al located to different respective services as a function of tine.
! 6nf0[‘ﬁ$ﬁga§4§°;ﬁ'qﬂgf e ﬁgéaﬁ?m%%}e o T e Skon Yind e pandesPRg ket S

20 propagation delay (if available) to the Narrowband signalling function for use during

narrowband call establishment signaliing and then requests the initiating Narrowband
circuit management function to unblock the CIC for N-SS7 call control to use. If the
initiating Prediction function is aware that bandwidth has been made available for
several CICs then the narrowband circuit group unblocking procedures may be
25 invoked. Any failure to establish bandwidth is analysed by the initiating Prediction
function. Basic broadband call establishment failure may result in the initiating
Prediction function making another attempt to establish bandwidth. Specific errors
received from the remote Prediction function are reported to systern management as
faults.
30
250 The Narrowband signalling function records the bearer propagation as data
against the particular CIC for use during narrowband call establishment signalling

(when the CIC is subsequently unbiocked).
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CUoPPr & LR TBiR RO Rt kehe 3L AR B EpLapeediees cay cay
ca] ca] ca] cap dedf% alhomiamhoritipxistirjgdtll and N-SS7 blocking/unblocking procedures is
U] c™a] ca]scaL a] ca] ca] ca] caU] cal] ca] caV] ca] ca] ca

SANNAN f 'bb! c$cc3e0f <f 2f Nf f f
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]ca]ca U] CA%S‘]Oca] %‘rf‘] Lg&] ?R'an ?‘w mlﬁﬁw ﬂ%l&\ﬁtla%%] glﬁJuﬂamanagement function

kt | nnnnoopp b'c$ccSe0f<f
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109%& () 18105 O* 20"/@" N-pS GHEQCE'”?.GU/&"EEW:EOW' ‘]‘”9 31 ckeatipD 19 GhR: reote
109&' () - 3- Ndswblahd b!r&ﬁpxﬁar(a)ge&édﬁ)_:hbﬁo}m the T0&& 4veiable ft Q&b N=-s57.
%9109 ()-$s10%& ()-9#! 109&' ()-f- 10%& ()-=UjdE)!L! 109& , 5109 () -
YAT109%&' ()-,2 109 ()-L1 109& ()-+ 109 ()-9L*!10%&' ()-#pbCL! 10%
109&' () - 9! 1R’ ( NorrdDARSEY UnBBLORRY P)ocediBesl BiclBing C@hdiyatipnlio the initiating
Narrowband circuit management function that the CIC is available for use by N-SS7.
15
300/310 The remote Narrowband circuit management function advises the

remote Prediction function that the CIC is unblocked.

320/330 The initiating Narrowband circuit management function advises the

20 initiating Prediction function that the CIC i1s unblocked.

510 - 710 __ Releasing surplus bandwidth

510 When the nitiating Prediction function determines that the provided
25 bandwidth is more than required it requests the intiating Narrowband circuit
management function to initiate narrowband circuit blocking procedures. if multiple
circuit bandwidth can be released then the narrowband circuit group blocking

procedures may be invoked.

30 520 On request from the initiating Prediction function the initiating Narrowband
circuit management function shall initiate blocking of the CIC(s) via normal procedures
in N-§S7. Interaction with existing MMI| and N-SS7 blocking/unblocking procedures is

required.
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FL109H& ()-aL{Y: 1/ ! %a&10%4& ()-! 0%@&BI0YHHE ()-! %a&10% | & ()-!!10%H& () -
' 109&&' () - 53010%6&' (e)quEQ }ro||nn‘trR3 |d|ﬂFa1ﬂ@eENér)owﬂ£|HHci1&HHmanagement function

10HH! . &F1! 109 - 14109 1& ()-( !}"<'R3

11 34" 109& ’)°”BI18{YJ$/§7P°° ng fb%ﬁggl %3 pig: '”&%2&' ()- 1109 ()-s10% () -

1" k#$$9% Y7 R3 1), (940%& ()- , (%d0% & ()-)!*@40%j & ()- ! @d0%e& ()-
! @40%& (5)'54% 10%rw@l'%§7l i:)llolclélﬁJ %é’ocedures including an indication to the remote

Narrowband circuit management functien that the CIC has been blocked by N-SS7.

550 Normal N-SS7 unblocking procedures including an indication to the initiating

Narrowband circuit management function that the CIC has been blocked by N-SS7.
10

560 The Narrowband circuit management function keeps the Prediction function

aware of CIC status. |f the CIC i1s already idle {not being used for a call) then the

indication to the Prediction function will identify “blocked/free” status.
16 bB70 The Prediction function monitors CIC status.
580/590 As 560/570.

600 The Narrowband signalling function keeps the Narrowband circuit
20 management function aware of CIC status (normal action). In particular, if the CIC
was being used for a call when the blocking procedures were completed, a CIC free

indication will be made when the call clears.

610 The Narrowband circuit management function keeps the Prediction function

25 aware of CIC status.
620 The Prediction function monitors CIC status.

630/640 As 600/610.

30
650 Once the initiating Prediction function is aware that the CIC is both blocked
and free, then it initiates release of the bandwidth by sending a release bandwidth

request to the initiating Broadband signalling function. Alternatively, if determined by
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5 660 When the release bandwidth request is received the initiating Broadband

signalling function nitiates normal broadband release procedures by sending a B-REL.
670/680 Basic B-ISUP behaviour.

10 690 In addition to the Basic B-ISUP behaviour the remote Broadband signalling

function shall send a bandwidth released indication to the remote Prediction function.
700 Basic B-ISUP behaviour.

15 710 On receipt of the bandwidth released indication, if the CIC is blocked and free
the remote Prediction function shall note that bandwidth is no longer allocated to the

CiC.

Receipt of unexpected bandwidth released indication at a Prediction function

20
If the Prediction function receives a bandwidth released indication and the CIC is not

blocked the following apphes.

At a remote Prediction function, the remote Narrowband circuit management function
25 is advised that the CIC is faulty and unavailable for calls. Any narrowband call in
progress 1s released using N-SS7 procedures. The exceptional condition remains n
the remote Narrowband circuit management function until the CIC status returns to

blocked/free as a result of actions at the inrtiating Prediction function.

30 At an initiating Prediction function, the initiating Narrowband circuit management
function is advised to initiate blocking of the CIC. Any narrowband call in progress 1s

released using N-SS7 procedures. Once blocking is confirmed, the initiating
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5 The invention I1s applicable to many other types of network. For example, in an IP
network a predictive algorithm might be used to control, e.g., the proportion of

network bandwidth allocated to telephony, to fax, to data services at different times.
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allocating bandwidth on the network to bearer channels for a circuit-connected
5 service, characterised by automatically changing the allocated bandwidth as a

function of time so as to track expected changes in demand for bearer channels.

2. A method according to claim 1, in which the broadband network is a packet-
switched network, the method including setting up a plurality of virtual circurts in the

10 packet-switched netwaork for use as bearer channels.

3. A method according to claims 1 or 2, 1ncluding registering at an access node
for the circuit-connected service the peak value of the number of bearer
channeis available to the service on the broadband network, and when the

15 number of allocated bearer channels is automatically changed to a number
less than the said peak value, then at the access node marking one or more

of the bearer channels as blocked.

4, A method according to any one of the preceding claims, in which the
20 network is a multi-service network and the method includes automatically changing

the bandwidth allocated to different respective services as a function of time

5. A node for connection in a broadband communications network, the node

25 comprising:
{a} a broadband network interface for connection to the broadband
network;
(b} a signalling interface arranged to receive circuit set-up signals for a
circuit-connected communications service,

30 (c) means for establishing bearer channels in the broadband network for
carrying circuits allocated to the circuit-connected service; and
{d) control means programmed with a control algorithm arranged

automatically to change the bandwidth allocated to the bearer channels
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automatically the bandwidth allocated to different respective services as a
function of time.
7. A node according to claim 5 or 6, including means for routing packets
conforming to an internetworking protocol.
10 8. A communications network including a node according to any one of claims b

to 7.



