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Identification In A Gateway Field of the Invention The 34 doesmber 2008nti on
relates to a nethod and apparatus for identifying the type of
t el econmuni cati ons service required during call establishnent over two
networks. In particular, it relates tola method and appar atm,mm mmmwm
establishing call cont roI appropriate to the tel econmuni cat
and nore specifically to the service identified by the originaticag+net wor k.

Background of the Té‘l\é@du‘rﬂnﬁlﬂmld—é{ﬂﬁi/SeNé&SIHbﬁﬁﬁ@boﬂfIn'/(‘t%ié(ﬁé%' on via

communi cati ons networks 1S conmonpl ace sing demand for
nore rapid and flexible data exchange and the nature of the data to be
transmtte ver nore varied. Conmunications networks are al so
very di ver'g'gidsﬂﬁgggﬁk%wg‘ nature, fromlocal area networks (LANSs)
conprising a handful of personal conputers within a snmall conpany, to the
Internet, providing the possibility for data exchange at a gl obal [|evel.
Comuni cat | i Presantdprentios, elatestter a metbndrand eppsetates famideotifying they

Ot hor < ar &P R sRereraTonABonT HEEe dBhlied HurkB. GF SRUBIRRnGRERVREr on

network artwo trestwvorkas b eaetigulan et relatbsa tav demeaho@t Ind@f a r@tus for
rotocols are used to transmt information. net wor k S,

comuni cat i d l? l

for exanpl@staglishingcall r@nﬂrpa@PPfQﬁﬂﬂteIigdhﬁctelﬁm[\tfﬁﬁﬂlcmf@)ﬁen@cm%rk
(PSTN) sti I whi |l e ot hers,
for exarrpl’lgbﬁgb%ﬂﬁ‘gad gteéﬁgégﬁ‘?%@s‘?hﬁ gl &ﬁﬁi@ﬂaﬁa‘?ﬁn@"%ﬁ@'ﬁnd the Public
Land l\/bblle Netvvork (PLM\I) of which the GSM nobil e tel ephone network is an
exanpl e, 3}? Icom*n.ml cation technol ogy. 2.4 Novenber 2003 2
Net wor ks s Pb e %N for tel ecommunications still commmonl y use
circuit sw tched data comrunl cation, in which specific netwrk resources
are allocated to establish and maintain a connection between end users of

t he net workoday, hdransetissior s of nunfermatiosalvia, cohmnmidaﬁﬁrmedeiwdrhmr igy for

I { h | nt t
Detvor ke aRifeBlede” SIS Vet RikiedeIad BRatf sriere Fondind. Aorbie
dedi cat ed dﬁtasaxcnhng@@neqhethf the ithad!beshassmittets ’He%%)ﬁg‘ﬁ’q elgr this

e

ki nd of network, the continuous flow of data to be transmt s di vi ded
into packdnere ¥aded.ofCommumnicationsunetworks aes also seryi dldewnnhemale and

t h t
Coad ti onaldti dRAHocaP Bt Henkolks CIANS dinpsihg T MRDHRHSS PhsoRgL: i«
di versi f i camhputeeswithinea pl‘rrawcblnmlarqf toeve [reeeeProvidiwf thenSossislitddgacomrs
services Efgart%network subs In the data conmuni cati ons secfor there

is also i £xchangg at 3 Ohaﬁ \4% provi sion of nore tel ecoms oriented

services. Thus, progressive overlap (or convergence) between the rol es of

t el econmuni cati ons and data communi cati ons networks i s occurring.
Communications networks have different characteristics and operating

principles. Some are designed specifically for telecommunications and others
are intended for more diverse data communications. Many different network
architectures are employed, and a wide variety of data communication
protocols are used to transmit information. Some networks, for example parts
of the traditional Public Switched Telephone Network (PSTN) still utilise
anologue data transmission techniques, while others, for example the
Integrated Services Digital Network (ISDN) and the Public Land Mobile
Network (PLMN), of which the GSM mobile telephone network is an example,
employ digital communication technology.
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Thi s convergence has given rise to a greater need to transfer data between
di ssim |l ar communi cati ons networks. However, because o0b4ib&nivehmoent |y

di verse nature of currently existing tel ecommunications and data

comuni cati ons networks, a significant problemof inter-operability or

i nterworking exists. The problem of establishing conmunicati on between
dissimlar networks will now be considered in greater detail. Throughout
the fol | dMetwpris sspesifically atesigres ferstelegamownidatiohe $ti1|veotrirmnlprtmnt ed

later in this da mﬁné the follo i nt.erworKkin cenari os w ||
conei der droul SENER data <OarRtisAlb RanbRh R SpeCiiE heiBne iR arere ephone
Net wor k (aﬁ’@-éb*)edaﬂﬂesﬁfbllah'biddcntaﬁ’fﬁtﬂldvﬁ%drﬁtewﬁbﬁ‘méfwéghl\é\% ﬁ@érsbef the

i nt erwor ki ng between the Integrated Services Digital Network SDN) and t he
Publ i c Lmiwwdb@teeNeetmrks(nnpm\ltyplcallmtm@eetﬁmneszmanwm @enﬁfﬂle

el cconmtdes SRR SaninuCoigRySubR as e dhibrhet A Mo k€ boidieac
bet ween tixe IgddNetnsiiidy rohwalkatibhs Sprotdsbldeinnairtich t Aat dedichtirl
following, the termPSTN refers to a purely anal ogue | and-1line tel ephone

net wor k, nmusmel teRANestaR 'I"S@N taﬁnceamtmﬂheéf efF malrﬁ@mﬁr HB thipI Hpdnef entirel y

digital PLMN

netvvorks are ﬁﬁéé’gﬁ@?ﬁ ere a&??&t&?&{/‘ﬁ%ﬁé&}r{sﬁ}ﬁ?@'@ﬁlgvudregj’ 'hlﬁwsﬁ%%ﬁd be

noted t haﬁadwnof:wmeh s Toliteal, ioften éndmt indepandeni tehnecstionlgysc atdrperpet ween

| SDN and PLMN networks may not be possible. This situation may arise, for

exanpl e AEEwesntthe enhivses &f the NBWASK. i nt er veni ng connecti ng net wor k

el enents. Thus, special consideration will also be given to | SDN - PLWN

i nt erwor ki ng issues. When setting up a . circuit switched connection for a

tel ecorrmjnitbatt'ranﬁtisormrteliecer)mamieqtmmpsécmre tbemr isrcasidarableninggresbim

establi sgje bﬁarer stsrw ce. IS é‘ﬁg‘ﬁf) ecorrgunl catii pns service .that
. provi de V‘t’ﬁ@'cﬁ Puend g FPFBY'St%eOftP e&QFBH“B'F ORhand qalecEms

user - net Wakfcéd 6t rﬁé’t%?k kEBécridelst ih theldath: cdriminfi@tiohs sebtdraHife B t ched

comuni cation to take place between two dissimlar netwrks, an end-ta-end

connect i @sarircreassas interast mtheoprovislcm okowire éeieaamamooomtiedtsermas er

service e set up and mai ed between eac ser's term equi pnent
and' 1t reuSecroarReBho darfbes e crvpraheSf cBrtiRn § 16 L deBRo S oy

di f f er entteleeamAMIrGi8ations Qf@ﬁ@t@%&nn@%daﬁoﬁ@'ﬁéh@éﬂk&é i$ Becwripg, Protocol
conversion is also required to enabl e end-to-end comruni ca |on The type of
bearer service to be established depends on the type of telecomunications
service r n 4~ FOL u It may
be. necosaat cPivergEnby ek BT g oL or M REBd s AREE SpLBRER « { ona

speech t elisytiae ooatrhuniwtatudms iretwbhel ldawesera hemuse ofrthieciaherartibl e for
fax or data conmuni cati be re uired. Wien establi shi nggcom‘rum cation

bet ween (WErE satilear et% sing efdglerprmeuRicalions: @

conmmuni c issd e Si or f an
approprlg%)gﬂﬁ%gﬁgr Sereleté@r?se J?ﬁbﬁgt;%tr QQSBIESWde]aIHé? ﬁ?@gtt}ll)orbnrg and
si gnal | i injepvarkowpéxdstasre typically different in the two networks, the
signalling of requested call type information between the networ ks cannot
be achieved in a 24 Novenber 2003 4 straightforward manner. This is

par ti cul gHeypioblni o EdtabiEhir) Somitfliricatitfr betwiesh EisSinlillr ricdWBIKa! Wil | on

cannot be effect ed, as is the case when interworking between the anal ogue
Public s\momche@omeidepﬂrd)negmttm&tallmﬁmgbaut theyledowitigodisaussion iasdpr ovi ded

b b i d_t he. Publ i d, Mbbi It
"ht of mm Nom opSeian g B8 okt rtasebated et R ekt R TBiguPd 1 VP
i 11 ustrafgenidyRirty sddnagiob Wil befconBRieSMPgdtkiic Land Mobile Network. As can
be seen fromFigure 1, the GSM architecture conPrlses a gateway nobile

Swi t chi nge)cenmt@w(/wsog hetwgieincthe Rullicr Swidehed flelanhone NetvkaE’SJMh as the

PSTN and or r agh t T GSM r adi o net wor k

conpri ses basgn a?ﬂwﬁgiﬁgﬁ%'&g?&&%%@s ngt ation controller 16 and
base tramgcei wensdrRingoBetweBFSihel TntedhreBSeroieaprDighal Netwedksgepern) TC (e. g.
for converting to GSM speech). In Figure 1, the TC 101 is shown in the BSC
but coul d al t @hddheRubjichandMabis Ne %&KPLMNX he BSS) such as a BTS 17.
Mobil e stations are coupled to the BTSs via an air interface. The gateway
MSC is al so connected to subscriber and term nal equi pnent databases in the
formof a hone |ocation register (HLR) 12, visitor |ocation register (VLR
13, and equi pnent identity register (EIR) 14. The EIR contains information
relating to the nobile termnals and the VLR provides a |ocal store of all
the information required to handle calls to and from nobile users in the
Iocatl on area reI at| ng to that part| cuI ar. VLR The HLR 12 per manently
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M5C 10 acts as the network interface for both the PSTN/ | SDN and the 24
Novenber 2003 5 PLMN and provi des the necessary protocgNGRRGE BHPN to
enabl e end-to-end comuni cati on. Conventionally in PLMN systens, different

t el econmuni cati on services have been identified by adopting a nultiple
nunberi ng schene, that is, by dedicatgng a specific subscriber nunber

(\VMslI SDN) to a specific tel ecomruni cations service. For exanple, in GSM the
subscri befurtmymous, gattlcyldranferswiegndit beo hidde tt@rthenp:toe/cm@SMfspemh, dat a

There | s SAHONBH: WIPCOBHB DERLBRE SPRIEr® betwer l?iswarfdﬂwfn A1 onal and
more wid s%w%%'s%t&v%{eﬁ%mﬂh?%g%ﬁwﬁ%éf%ﬂﬁ ﬁbfe%étﬁe thif in S
at’ nobiTe al so

pr oposed el ephone subscri bers ave the option of
further hhglfeltawiag, tlw.teranESfFN tefemsdioaa perely crmlogueciandtine, te\mphor‘reave

dedi cat ed subscrlber nunber The OVi ns, of the current GSM tiple
nunberlnd‘%‘ﬁ’ﬂ@?rﬂvrﬁﬁéhﬁaﬁ‘iﬂ“% Njan '@2 & todietep ?WEM%G nB’7

Accor di ng |Pal rﬂ%n%no %@aﬁﬁﬂé&wmaﬁe@éﬂ ARALEGh IS USRI aRH PEURDNs, each

associ at ec a parti c ar tel ecomuni cati ons Service. Some interworking
i nf or mat mmrhw(mrsz)ra bothi cresideredhas porelpfdigitat de Natwnee itsshkoidd sbte)n@@dl n the

"h’ com o3haindraln Aiveds ehd et dots BNkt BefdRHisy aha®Pec T e
Capabi | i tpMNNHEWERES fil fhéfrsat@ssmwm@osmﬁﬂbﬁ G dHRec ifdr karhMIeGSM

recommendation 07.01 and which are coded as described in GSMrecomendati on
04. 08 pardaelt®. thedctsaratieristion ok intgrvssingeeonnectingIwtwarkielenmenis Wks, now be

described in. the cqnt xt 0 Vi [ [ her. eme as set
down | ' G8ersb S ARtaTphoAl AR € AMERTE 1BER; ELMN PrinDIRBGisRIEs T ai nge.
As illustrated in Figure 2, when a call originates fromthe PSTN 15 (in

this exanple a data call), an initial SETUP nessage i s sent which includes

the cal | &Yhennsettiognyp 13 d&'thBnS‘("@hf}d [OQPEECti(]n fog 2 dQlepPHEMNERHADS t he HLR

cont ai ns i cal l

type. Thg,%pg%&,a%‘?‘ﬁgg?dﬁr@fe ﬁgﬁﬁs e ca b}q)%heaéuﬂ l?e%%?éeﬂpg%'a,%bl lity

Cﬁr res porisllanglp‘e]?of télécdﬂnfmmmxmth 103@0&r6we hhlanrowde ﬂwmﬂpablhseforpthlegssagg] to

the M5 18 to inform.it of the incom ng ca 0 t e

The M5 14ransgpissiog %ylggwfdbﬁ@'e@mq g@%’g@e&f@? 'ﬁﬂllfd %%ﬁe' ced i ts
tib

copnoi | T e Birkit $3kn8d St o*rdmfa@% Hhés b%“%éfﬁ“%@%"%ﬁigir to

t he PSTNnegwoiks, mh ﬁ@-tc[:—@ndpcdﬂnecﬁbannusid:bei\&tﬁbimlmldaan M&Esdwms%zaagg to 1:5 ]he

I\/SClnform it that ringin as started to.the ed subscri er t e

and cons&pREPRMfE tbr?@ B’ﬁ%@&% SFLHpﬁWﬁ’gﬁnﬁH‘tWB‘ﬁéq?%wFﬁB e@ﬁ‘l' P

subscr i b%mﬁuﬁh%qﬁipme:dtnahd Mts fes efRSrkamterfces 4nthd rrfé'ﬁWbll‘k% M5 to the

MSC [Step 7] and then fromthe Cto the PSTN [Step 8] when the called
subscri b@ueah@m\/@nsplay\dlfaereohnemmtﬂnc%tm piptecals anis gmeraﬁy the gpse,i s nade.

el | mi nat L0PRRGEMRYRRR s Aot BOGRE 1T B B BroREbbRThiata L oy of

capability information in situations where end-to-end digital communication

cannot be effected. This feature of the mul te.gﬁl e nunberin scherre is
parti cul dhey teRr 0ft Rgatals SeviGrorP| Bet estaplighedy depends: ARt N ityweLfe from a

PSTN.  Be GBS\ PARICsURBELORE] b5 16 | d'f‘éilsaFére&?é b2, irﬁgsﬁa@one

nunber f omruni Catl ns Se VI ce an ropri a e 1 nterworki ng

i nf or nat isftoationsaitsnay bbetboastshryet@céstahlrdbea beah@r&mmempmepniatedot mansmi t
i nformati on about the c ﬁPe and re géred ear er serx)i ces acrpss the

boundar y o98veRianal QtherrgRses 3, PEAE! SQVIFEs t he
probl em qfit86id {o f@&%\f'cfaq al QIR 98n Q)‘/'tbetnﬁqu'ir%UWﬁt% lRapditsnimgy Vi ce for

data calls originating omt N. " The” nul tiple nunbering scheme nay
al so si m@onimunicationvbekvesn tWwo ldlSsBmammtwmrlks end-torend) indicationoofethe di gi t al

commnlcatlonlsmtheor ossi bl e nPLI\/N nd | networks, it is
sonet i medYRRES 58%11%”'88%93/5%“‘1 ‘?fLI'SSB %'T)PB?)%' %ga%g«%:\lsteﬁeectlpglﬁlf or ot her
connecti g A5SBFKE bearer service in both networks. As data communications and

signalling protocols are typically different in the two networks, the signalling of

requested call type information between the networks cannot be achieved in a



It should be noted, however, that the nultiple nunbering schene defined by
GSM 09. 07 al so has significant disadvantages. It increapRsvenier BOHP! exity
of nunbers to be dialled, increases the anobunt of subscriber numbers in use
and places a burden on the user who nust renenber which nunber 24
Novenber 2003 7 corresponds to which &el ecommuni cati ons service.
Additionally, the storage of information concerning bearer capability in

t he HLR isteaightfewarchmastner.ables i paiticelaghytteueoin situatihKwhalne endits-end
undesirabl.e, particularly in view of the likely increase i.n the nunber of
avai | abl &9 SOSIRICELPP sronoL G Stecte, ahds Wi caRG HREn IMGMOREINGDY o,

under theygfwbehRhe dHHIRRIE PUbRE TiiRhedPTdIBpRShHE %%rl?e\ﬁﬁéfedéﬂ wpcegs (e.g.

data transfer rates) is not possible as no nechanismfor end-to-en

negot i at ilplermatipn dsi preyidedr bexiarpand signating RETNther Pyibliatleahd riddbilee

t erm nat call is estahlished, the bearer servi,ce for tha

tel eco ?t@'gflf’owz"eg%r% Icéyqes 'E@Fm&HOW Bn! (ﬁ?%t?gnﬂﬁmgodf%@‘ i%tm ki ng

i nfor mat ispihdlliny.) stored in the HLR and no end-to-end adjustnent of bearer
services is possible. A simlar situation may occur when interworking

bet ween certain | SDN networks and the PLMN, particularly when end-to-end

digital c} i | (= TR} S.: to

non- opt | Taotgeb B Bles™e, ENERGuFE 8P e LR FU g McbiENeVEFR

si tuati omss canmecsaamlfom fFigive npthid SSMbschitduturer O@ﬂﬁrié@s a Gafdvayet wor k
which has different bearer capabilities from his/her home network.

Enbodi meMQbiler switehing ceatre (Mrehi Pomhish dntediacas yithhBxed RewerKs suednt i fi es
and DS AGathe PYTR bhd 93 ISBN 1604AFH BRM Fadio détliort Y AHcBSN $4R!
capability information) between dissimlar networks. "Such a mapping schene
can be usetivbrkrcamprigésebase statioansysteme gbmprisiig abase dtetioreceniroller nul ti pl e

nunberi ng _sch : al l.ow the us reduc nunberi ng schene; or c)
enabl e i I%’H‘ﬁﬁg%ﬁ ?%HSB?'V%{ g?ﬁ%ﬁ‘%&‘uﬂ%bi?i ﬁg‘eﬁgérﬁs’.mmﬁ%%ﬁnﬁ%o%ﬁfam e use
a single r ol ! | 1 I r i ed to a
single sygggr)lgbgdr?g:r?@gggiﬁ% tr?a%wgﬁ%?&@m'? ﬁ?%%%til'ftlh%glfﬁlg?ﬁ%ggpﬁﬁaﬁ l?‘on
Pﬁt veen theBSG, bt cnetd/\gitem?tri]‘eel?beda@noﬂffgrs)a'rt?htthﬁi &?sthch eﬁi_aolail'fSent ts of
e inventio - enhagnci n e ctiqpa of, e i.nterworkin unction
et ween N8t waIRYIE BIEtongrd REuPIRCIGdte BESs Via AT 41 yaelaPer naPon and
enhanced ghteWigyT MSCONs CllsdCebrifecteP B! SUb¥criBHroBAB! tedifkat \ég@ltjbnﬁt%t"‘m ks.
The mapping of the call type information elimnates the nee or the

aL or enentl@ emintthgl fermuefoe homee seation. regislt?lh(liLB) 4Bl visites quwoabinL ity of
hunber 1 ER0ipRE TYERY 35! g BBl 0 Pegiser (BRI RS HIB AfuATCr ease

t he | enginforhatior2éeldintptogie mobife Rraiimals anbidhe MR provides & dcdl stare
addi ti onal services subscribed to in the future. Furthernore,

. . . . the
processi Rball thainfopnation requiredstor andie galistp gndframenehilg vsersdpthees, on
t he ot he , i b1 f | i radi o
bear er t!)odb%gagptrlg‘rrin%s‘%]gﬁé'I‘I&ug?atﬁg%m{:ﬂgpr@‘éﬁ? ?@%%ﬁ%ﬁrﬁmoy& e r?gggts?(gtg &d to
matclh t hatl thie UEer R&TWgté@Dbf théumob'peistiati?m@htrfwdbngldwédtsbbsmrby L he
w rel ess network. According to one, aspect of the present invention, there
s or ovi BUEIDSTS seriarst WG ARTGHIATgNaDle: Slatiod ALl CaPRPRNAIBS an
Orl 91 NAL LBRIRLIHR GIARE te PETR ReAn Shad LB MEIBIN 86d % WHM PR i t ch
conprising: an’input for receiving ca identification information in a
first fodigial ftheynaréeobdirgithyacompatikiewdlancemtlaa gataway MSC t@thasgnr ecei ved
call identifi.catjon_information.int second. .f,ornmat; .an .out put ans for
5 Rindr ifuaitiosn (WF i i

out put t i AGGECda e VRIS ifurattiot, ot BHCR 'St e FURGHONAT £ 9RtHEt over

the ter ”bﬁablid%iméi‘vv&kiﬁp_ BEheRPNTHRC PLAIN HRRINPST / ISIIN. €Ty icalfy, GRENECt i on,
suitable for the identified call between the termnals. I's swtch enabl es
t he el i minteawaskingrfunttiasy comprises anmotiemher owdeni poakfadfintediasing witked

mul ti nunbﬁrli ng W Th% call identification information may conprise

cal | typg PREGP NeRMA St bearer information. The call type i nformation
may, for exanple, relate to tel ecommunications

In the example considered here, the interworking function IWF in the gateway
MSC 10 acts as the network interface for both the PSTN / ISDN and the



service information (e.g. H 324, teleservice information). The provision of
bearer information enables the term nating network to usRotdnbeszoo® bitrate
as is available on the originating side, thereby ensuring that bandw dth
efficiency is optimsed. The term nating network is preferably a wirel ess
conmmuni cations network, such as an UMBS or GSM net wor k. 24 Novenber 2003
9 Optionally the swwtch is an MSC or GWSC. The switch may further conprise
means, cobMédand progdes phe necessarytpretoical agnyersionr tp erable tongetorerndr mat i on
on the basis of.a.,subscriber nunber, for forwarding first primry call
identific%qm'awnfqiﬁt'BPrmtion to the output, and for forwarding further
primary call identification information to the reformatting neans. Such a
switch may, for exanple, enable a dual nunbering systemto be adopted, to
di sti ngui Genysntianally dnPLMNsystamardifferand delespawapnicalinn seevices have t hi s

connect ed$@hdde et BaddopRRG R Yinihe BLiuR T sRhohe BT B ' Yoy
of "dat a"dgificatiigy by pspedfic 0Ubsgriber anainber AMBISDN)f toheapr sssvific

i nvention, there is provided nethod for establishing a call between a

terni nal tlecaMMENIGAHRAS HEYiee wollr SrMPleerii @8M.othey sUbsRTibRR iMRY net wor Kk,
the net h%r%@l@%é@ﬁssi@ﬁ&&'rﬁb?ﬁ’e‘f Hlinh@8NESM S8R, uafaogﬁat/ ﬁPféﬂ a first
format fromt origrnating network; reformatting recerved cal

i dent i fi qaimbersi dependihgoopomt lais apfitednd Asopraniioushytdasctibed, therecid |

i dentification inforpation in the ®econd_for t 8_\/_er he term n@%}ilng

net wor k; GREENEYRANSIIEIgPlE inkRelcn B, ProyisiabPE additiopakand; angrer Widghal | |

bet ween t\fé‘?ieﬁelrei@di')%rﬁun?%gt%éjkaﬂﬂé%.3nftHéthﬁIreaﬁF?§ _o&;setchﬁﬁ?r SIS
invention, there Is provided a nethod for establishing a ca etween a
t er mi nal tefephonersiubsoritiérayvith atseohiventing eptiosr ofi fudtheohigh-spead dataiang net wor k,

the nmethod conprising: establjishing . a call. o redet erm ned type;

tr ansm ¢ AMHGNER Spaitas FhER: fohn witrays detisRiad sBFPEnIBBRE: 1+ om ¢ he
originating termnal to the termnating network; reformatting received call
identification information into a second format; transmtting the call

i denti fi ckhe provisiors ahtheceurentt GEMsaudtinle nuimharindosehieme areriaid diowy

term nal ;, t i.shi . n i | I 0 e_li .fied call,
a8 ARl R0 7, AR A0 iohe BRSal lBakifaEd oLl
i's provi dedaliociiteéd cAi MGMBEE tEFMMISDISS,akhichhadsbdatedl withr @nparticnad nal  of
an originating network and a ) o ) o

telecommunications service. Some interworking information (IWI) is linked

with each of these numbers and stored in the subscriber's HLR. The contents

of the interworking information is specified in GSM 03.08 and comprises

either one or two complete BC (Bearer Capability) information elements,

whose contents are specified by GSM recommendation 07.01 and which are

coded as described in GSM recommendation 04.08 para 10.5.4.5.

Interworking between the PSTN and a PLMN will now be described in the
context of the conventional multiple number scheme as set down in GSM
09.07 and with reference to Figure 2 of the appended drawings.

As illustrated in Figure 2, when a call originates from the PSTN 15 (in this
example a data call), an initial SETUP message is sent which includes the
called line identification (CLI) [Step 1]. As described above, the HLR contains
a database entry corresponding to this CLI indicating the call type. The MSC
10 asks the HLR 12 for the call type and bearer capability corresponding to



24 Novenber 2003 10 termi nal of a term nating network, the switching system
conprising: neans for receiving call identification i nimmmbgrpoom a first
format fromthe originating network; neans for reformatting received call

i dentification information into a second format; neans for transmtting the
call identification information in the second format over the termnati ng
networ k; and connection neans for conpleting a connection, suitable for the
i denti fi ebe Gill) andeemésn sehap nezssagelts the\dtD Bitagnfoomanofethibdocensimg of t he

t C d
P rot! on cofrand S cabpesies 1o athahs oR oS BaRfe b ssiomg A GALET (LY,
whi ch th%éN#ﬂ?ﬁ&%%gtfaﬂaﬁ rﬁimg dheckéd b%%ﬁa&&&mw@w%em rbfiieodi rrﬁnts

of the present invention w now be describ by way © exarrpl e,
r ef er enceapabilibg \mﬂmcbh@aegumjedrlmaregsapablhtuh| [Slt\ep Bil. gu'Fms messags: tSat es the

Pl et T arotvarapd aop CARBROE Mhestade i e BSTN butnrMscC i isted gl o
station ug{dyg tﬁé‘M@%@M&é‘%h%@ERMbéé)ég{ér HHREMIST inF6MGiRg it fhia® Whging

illustrates establishment of an H. 324 ansparent video call froma PSTN
t er mi nal has stamedi te the adlled sdbsnsiben [Sterrid eandndonspauentinthe iIM§Cschene

according to rst.enbo n t he. i nv Lan: . Baure, 4 gl Lustrates
establ i s%‘r‘?@ﬂ?g%f h}ﬁ rﬁ‘%%ﬁ%@&%@i‘%é@%& t f%‘%B 6. Hnaﬂ?, a
CONNECT message is sent from the MS to the MSC [Step 7] and then from
the MSC to the PSTN [Step 8] when the called subscriber answers and a

connection appropriate for the data call is made.

Use of a multiple numbering scheme, such as that defined in GSM 09.07,
eliminates the need for end-to-end signalling of call type and bearer capability
information in situations where end-to-end digital communication cannot be
effected. This feature of the multiple numbering scheme is particularly
advantageous in mobile terminated calls that originate from a PSTN. Because
the mobile subscriber is allocated a separate telephone number for each
telecommunications service and appropriate interworking information is
associated with each number, there is no need to transmit information about
the call type and required bearer services across the boundary between the
PSTN and the GSM network. This approach solves the problem of how to
provide information about the required bearer service for data calls originating
from the PSTN. The multlple numbering scheme may also simplify
interworking with ISDN networks Although end-to-end digital communication
is in theory possible between PLMN and ISDN networks, it is sometimes not
possible at all levels due to properties of the ISDN or other connecting

networks.

It should be noted, however, that the multiple numbering scheme defined by
GSM 09.07 also has significant disadvantages. It increases the complexity of
numbers to be dialled, increases the amount of subscriber numbers in use

and places a burden on the user who must remember which number



a PSTN termnal to a nobile station using an enhanced' nultiple nunbering
schene according to the first enbodi nent of the invent0QGsvelbbib®bd ati ng

i nvol venent of the PSTN | ocal exchange during call setup; Figure 5
illustrates identification of the tel ecomrunications service required for a
PSTN originating call by an MSC of the invention; 24 Novenber 2003 11
Figure 6 illustrates establishnent of a data call froma PSTNtermnal to a
mobi | e steatiesponds twhich tefconmanhieations sehvicee Aatdittordillygthiecstaragecaid

enbodi nent, of the invention; Fi Igure 7. ,{:yl I uﬁiﬁrm?'[}? .establ i Fm%qt of a data
cal | 1 1 ofaTPEIRN GrPHANS (ieaerrsapRRIlY in iBeE3SeH N SIarSE: | ng
scheme a@é&lﬁiiﬂérﬂeﬂfs%fathé@fxm,oblvmemﬁunaesirégne,tmkmaﬁ?m QlewABKthahiRes, t he

i nvol venent of the PSTN | ocal exchange; gure 8 illustrates an al'ternative
met hod ofinctease dalthe estaidri oftavailabler lelaconmBlinications setvicas i thebhéar st ati on

oo o AT BAGE SR DR s B B BB b T
station tﬁéag?rpt cb§r(aig?%|atélﬁ'gﬂ9fe\/-r§d@is§;ssh&q%dsiims RAPhfbichdnisen fdye second

enbodi nment e invention; Figure 10" illustrates establishment of a data
cal | fromend-twedid eaegotiatiam is previesSTNFerexamale, vehery avPSTHN @niginated,,

accordi ng_t.o the secqond enbodi nent,_of the invention, FEigure Ll lustrates
establis tHl[e ofefa"'b%ﬁﬂ | |I 'Fro?ﬁtaglfﬁpﬁl re”_l:‘? agfggﬁé}t oégd'g'_gng\q%getl’h%tnal usi ng
V. 8 si gnadletomm@ficatiotisn@ehiced isesstndpewitadreterdncel té e Mtémorkingand shows
the invol verent of the PSTN | ocal exchange; Figure 12 illustrates

est abl i slinfermatien AVMBistotad in theol-Brandnr end-ta-and adirsimentrof bssrere st ati on
" ! ; ar TeE e
oot "Sehicas's SREANE KTRATMGRIatBh i oLBUSIhEThEMAR I BotaReRT |

from an Ic8Rbirt ¢3DNNAktviarks dddT theBihiMN, pheicutariyashendemdrtd-end hdigisaicond
enbodi nent of the invention in a situation where end-to-end _diqg’i t al

conmuni c&PNBACtmaball lgvelss gannot be ashigived. s maxéﬁafgi%goesqp&m Bfent of a
d [ 1.¢f : i : i Q0 : 1 | i h
ata cal lye tﬁ?@\%{l%ﬁrﬁﬂ%‘s‘%lﬁ BhhQWidt? |ﬁ%eht§Wsﬂ@%fmé1§aif?glﬁﬁg@ﬂéaﬂ’. to the

second enbodi ne e invention using end-to-en ni cation;
Fi gur e 1%hé Inhoksiter stitescriber abhmshioeatPLAINanetevnek adilich has miffereh Seavdsi | e

station to an,J].S term nal accordi ng to anot her enbodi nent of
capaglll{lesDPlrom I[ns/her home ne orﬁ.

Embodiments of the present invention provide a mechanism which identifies
and maps call identification information (e.g. call type and bearer capability
information) between dissimilar networks. Such a mapping scheme can be
used for example to: a) enable optimisation of bearers in a multiple
numbering scheme; b) allow the use of a reduced numbering scheme; or c)
enable implementation of a single numbering scheme. In order to enable use
a single numbering scheme, in which calls of all types are directed to a single
subscriber number, mapping of call identification information between
dissimilar networks is needed. This is achieved in embodiments of the
invention by enhancing the functionality of the interworking function between
networks, enabling the reformatting of call type information and enhanced
transmission of bearer capability information between networks. The mapping
of the call type information eliminates the need for the aforementioned
multiple numbering scheme. It thus simplifies operability of the system from a
user standpoint, as the caller only needs to remember one number for the

party to be called. Also, it reduces the need to increase the length of



24 Novenber 2003 12 the invention in a situation where end-to-end digital

communi cati on cannot be effected; Figure 16 ill ustratess Rséealdtei ospent of a
data call froman ISDN termnal to a UMIS nobile station according to the
second enbodi nent of the invention and shows the involvenment of the | SDN

| ocal exchange; Figure 17 illustratessestablishnment of a data call from an
| SDN termnal to a UMIS nobile station according to the second enbodi nent

of the i rsubstriber mumbess touzdtepforwdeitmnahdetvisesrsibsicgbedto aotneufniwat i on

Comol b SHFERE, o Wby AR B S AED, bl e 7"
embodi merﬁea%r ISBR/iEAY CoWh ItRB SiR@r SRS ;SrBQIdIeBVENeVQHEanQf aHbﬁnt'a@@Nof ocal

exchange; bgure 19 'l Tustrates establ'i shnment a data call froma UMIS
mobi | e stexa ngttbearadlpsmarteeﬁ@nheammamsedduH@attls, thﬁerafﬁhm@ﬁar@nmambaent of

be-ef t ectapotale, R sttty il BB s Rttt b PGPS B e o
UMI'S nobilsedsiypfhedniveleds etwdRg to the second embodi ment of the invention;

Figure 21 illustrates establishment of a data call between a UMIS nobil e
station and a 2"d generation GSM nobile station accordi ng to the second

enbodi ne p n shnment of
a data c%(f(:%? |F1§$tg (Eg%l'ﬁgé éftmfﬁtg% r?r%seﬁ gﬁéﬁ 3@,{1’5\{3 !'éjo?lg ccor ﬂﬂ)dha third
enbodi merfbr ektdbliehinges esdll bewadn anteriirgilref 4% orldlmaitrfgaheﬁNorkraridJ%\t her
detail, establishnent of a data call froma PSTNtermnal to a npbile

station 4ee8nal AR frminatinghnetvaskolbe switeh eamprging:-ar iUt forveReivg.  and
E'Oggﬁrgezﬂcéagogléﬁﬁf@atti%ﬁ In&htRlor PR At 1BFRATRbhPthd YrighhtidgSréiork] @ 24
means for reformatting received call identification information into a second
format; an output means for outputting the call identification information in the
second format over the terminating network; and connection means for
completing a connection, suitable for the identified call between the

terminals.

This switch enables the elimination and / or reduction of the use of the

aforementioned multinumbering scheme.

The call identification information may comprise call type information and/or

bearer information.

The call type information may, for example, relate to telecommunications

service information (e.g. H.324, teleservice information).

The provision of bearer information enables the terminating network to use
the same bitrate as is available on the originating side, thereby ensuring that

bandwidth efficiency is optimised.

The terminating network is preferably a wireless communications network,
such as an UMTS or GSM network.



13 Detail ed Description of the Invention The invention concerns a nethod
and apparatus for the control of different call types batwesBed2060npati bl e
net wor ks, using unique call type differentiation. It is described with
reference to the networks shown in Figure 1, nanmely the anal ogue PSTN
networ k whi ch uses in band signallingsand the wireless digital GSM network
whi ch uses out band signalling. However, the invention is not restricted to
cal | contOmtionatgthd beiteh icandiEG or&MSCs equal |y applicable to other
non-directly conpatible networks. One area in which the invention is
proposed for use in the future is between a | andline network (such as the
PSTN or HpN\wi i ! i ! &Py I n the
description o\?ﬁ%}ﬁg*égnfggg?ﬁ%%@ﬁgé w%@ﬁ\?gﬁ{éﬁgqgfg@eﬁg%t er ?E t he
text, exgmohay oéll dgpe faratHtionhoenthd dragisroff axsdbseriber ( PeMker, fBDN) and

nobi l e (PL mul tinmedia ternj nal s..are present ed. ver.. it d be
appr eci gitf‘é’d" reing {'rﬁé SR ?%L |cfe§1%|{|ﬁat]|]cgp\@§rrp%ﬁqq é(qu ?%Pg{’eﬁ(ﬂg ary

appl i cat ifeﬂv&agxgﬁﬂ)ﬂm d@\'ﬂﬁ!aiy_e@all iiflemificatibR ahforfratidRYtootHe Fefsimeitpl cal |
establ i shment bétween dissimlar networks. In the following, it is assuned

t hat the n¢ansl ERSTN switdDNpyafar exepiple, emagla dyalinurglering systemalos

referred to in.connection.wih r i 8.9l Lhe. R tion are
i mpl enentbgda%%‘c?& %‘@Sf{fbg%'%?“%g‘%@n%ﬁ%%& tgﬁ‘%fp%ﬁcbﬁﬁ '{ 324 Annex
D) or H 3R4hM tabe324ll danexf Chpeddtt plirddd typeoarepesferably autamatieally
framework for the inplementation of nultinedia term pals, permtttlbfng t he

n

comuni c&onpacted, aagd| furthee deterarnationyph astualideta e isnpade i sallsi

t her eof . ﬁ%ﬁ g pﬁ%rgt);peé m nal s i npl emented according to H 324 may be
stand-al o rmnal’"equi pment connected to a fixed-line PSTN/ |SDN or nmay
be nobile termnals for use in a PLMN. An H 324 nultinedia term nal may

al so be inplenented in a PC or copputer workstation. Novenber, 2003 14

24 .
The basi Ad908HRAY r e GRREIRTaBFRRCIse éh%oﬂﬁsﬁﬂ "_F‘é‘ﬂmopeﬁﬂﬁfes i$ Proxideq) ¢ i medi a
term nal desi,gneg efs?ébli%ﬂﬁ"@eﬁtda‘?l”bét%e%n‘%#@ﬁnihllaf‘6L%'ﬁ%|‘?§]H§ting network

t el econmuni cati ons networK, such as a N tel ephone system The H. 324/1
r ecommendaid @ terfrih@2f aNtemmindbingdedtivods, tbeuethbd momprising: égeeivingraeall

mul tinmedia ternj.nals_connected to.fixgd |ing networks .orovi dj i.gital
conmuni cé‘g‘?@ﬁ";@.'@r_‘ 'Inm%}@ﬂ/\d’? ke Hrd ﬁrﬁ?ﬁl WH.t%§4°%9fﬁ8ﬁXé:)h%§’8\?|f'des
certai n wefrfriaffHd P88eiled Feadfderitifgstidn Galormatien ke tsecbABr format;he
robustness of the nultinedia bit-streamto data transm ssion errors. These

m)](cj:c fi catdtm;?uitihgvtbzgclnaihi(&‘ttifieaﬂé@ttinfgrmaﬁ@'l HDZQfS seqandpfasmati pyarohgcol . The
M " \ . .|| M " M . M M
of H §24M?rgm§éts%%”?*§lt\1v§f'% e grBpiep Sﬁggaﬁrﬁé%f %@“a%'%?‘fbé iﬁ?éﬁ'ﬁﬁ@ oro o

transm safinb&ivedn! the Tefhinakat a t akes pl ace over particularly error-prone
conmmuni cation channel s. However, it should be noted that the use of

recomrendation H . 324/Mis not |limted to nobile nultinmedia applications and

Ry 2120 AR 1 1AL, ReBEC Bt I sy Shees piotagly o 322 and

H. 324/ M stribed I n Annex recormendat i [ e the
reader i sméetbberfoedstablishing-a 324, bétwe24/ 4 tamingl 82 4h\briginatimg neétwdrkns f or

further details concerning the i enmentation of nultined a rmnals, a
brief outdNdnd t%“'ﬂﬁboéﬁﬁ%’??'aﬁﬁ'l‘g érqggﬁ&ﬁt %fnqrﬂh%‘;&?m.r@@z@/ fs?ﬁﬁsﬁngw M

L ti medi . . _ ) | ¥
ﬁvehﬁo?c#ﬁé%ﬁkge#ﬁnctﬁﬁ}g)}e?ghagﬁentlggﬁug% H. %%ﬁél'?elrmﬂﬁgﬁé? 1;{anded for

connect i dinstt formatirfadbraguke PSTiinatiag 4rfingl deo thedtarminglingremeta@riiccor di ng

ﬁ Ce)cl)-rl;#_e?]-drﬁ ?&@%@?%&%%c‘i—l ] cza I1 ia)erntilﬁjbgt?g’ri ir?t)orr'?\‘gtigH di'n 0 Cao%%%o% C%rrr%'aﬂg to

transmitting the call identification information in the second format to the
terminating terminal; and establishing a connection, suitable for the identified

call, between the terminals.

According to another aspect of the invention, there is provided a switching

system for establishing a call from a terminal of an originating network and a



c) Data protocols to support data applications such as el-ectronic

whi t eboards, still image transfer, file exchange) dat apaS&-AG&H

audi ographi cs conferencing, renote device control, network protocols etc.
According to H 324 all data protocols are optional, but may include: 24
Novenber 2003 15 i) T.120 point-to-papont and nulti-point tel econferencing;
ii) T.84 point-to-point still inmage transfer; iii) T.434 point-to-point

file ]E r aneinginal ofva tédniR4ting hbRRTk fthe-switthtaneystemaoumprdising:) m&afd féracsi i | e
transfer; vi), T.140 tex conver sati on prot |, d), A control protocol

heaor df ngetaingLsal ideruinRRIL T oRN RGNS 2heifarigt Soghdls AHgMAGnabl e
correct eperbi: ‘?r%jar%oﬁfrq'%fd?&a?ngt F&éoéc{eﬂpmeﬁuf.@étmmmf t(??\tm%fa' pl exing

protocol according to mul ti pl exin a and control
i nf or mat isenond farnzats mayns fbr trapsmitting ﬁlme cal aimwlsatmmrﬁmnnatmn in the

demul ti pl exin fece | tinmedia.bit- and f) A nmodem nf orm ng
to reconﬁ@ﬁﬂ%‘? 85’?3%/ /.2l \Pfé"'f‘a%ﬂ §W8ﬁﬁl ?Qd %c.’hon-l-ﬁpa\qs?, 7 v.8 [
V. Bbi s ceB apftm r@dsafwéa@n "b@t?a‘blémfdr' fFRel jdehifiet Nadll, | BeAecbsmat i al

el enent bling the termnal to provide an anal ogue out put for

transm s$emm &!s. the PSTN and enabling the conversion of anal ogue signals
received fromthe PSTN into a digital bit-streamfor further processing and
/ or reproduction within the term nal. However, the nodem may be

i mpl ementpRdorfingfo aNlePhBEiment bf tHd“pr‘é‘ébﬁhmvéﬁﬁbn bniNESCA8 PESGSd fthan
interface between the nmultinedia termnal and the PSTN and its operation is
cont r ol | @dtragpseadermand inteawerkingr tinglienactlisdsip eantrast denromyantiemaly. 250 (ex

V. 25t er) e efeC i medi a

t erm nal s é/m X &%&Jﬂglegggf'p&%fﬂa\{v}ﬂcgp on@gﬂﬁsé({b%e%np%\é&c@#ﬁgrgtge%m nal
initiat estauo@aédbsy*swm. up procedure. The calling terminal first requests a
connection according to the standard procedures for anal ogue (voice)

t el ephony. Upon successful setup of a conventional anal ogue (voice)
connecti r edur e calling
For i nal ot o e BBy SHHERirt il Do) e dBoR Aoy ey ° T nal <

t he "H 324amylé& viath (éreﬂdncéuoctme ao¢ompanying acawindsnof whichhe V. 8
recommendati on has a val ue 0x21. The CF

Figure 1 illustrates the current GSM PLMN and its connection to the
PSTN /ISDN;
Figure 2 illustrates data call establishment from a PSTN terminal to a

mobile station using the conventional multiple numbering
scheme;

Figure 3 illustrates establishment of an H.324 transparent video call from
a PSTN terminal to a mobile station using an enhanced multiple
numbering scheme according to a first embodiment of the
invention;

Figure 4 illustrates establishment of an H.324 transparent video call from
a PSTN terminal to a mobile station using an enhanced multiple
numbering scheme according to the first embodiment of the
invention, illustrating involvement of the PSTN local exchange
during call setup;

Figure 5 illustrates identification of the telecommunications service

required for a PSTN originating call by an MSC of the invention;



24 Novenber 2003 16 information elenment identifies the call type required
by the calling termnal. If the calling term nal subseguQpidnpedtRbects a
response froma V.34 conpliant nodem at the receiving end, the start-up
procedure for that nodemis followed. It should be noted that if both the
calling and called nmultinedia term nafts support V.Bbis, the users have the
opportunity to speak before proceeding to nultinedia tel ephony. At the end
of the V.Bgumed@lem éld;lampatmdsﬂal@ﬁsmhahi ofga ﬂatmeaibfrem a P&iNteronimaldoizon i s

ffect | t abl hed be di t Fol |
Thi . syst em t o cy SR SR LS9 B Pde] THrbberis: SHRShG Aerding 8 Gont ol

protocol and | ogi C@ecghawﬁ%@|ﬁl’eﬂt ePgiarvéiord:-he various information
streans to be transferred. The data rates used in end-to-end communi cati on

are defi ddgunen’ t he iNustptessestablisiaentel adata ealgkomraMSINEraiinal/te at o 33600

bits/s. Support of { i its/ nd, 33600
bits/s, is opti onalr%'%l?eg\%t'ghggﬁér 3?%%@& %Wigg‘g%ﬁ? chgﬁﬁﬂ%é?&y bei ng
28800 bits/s. |n mgekcbngentbddiment ¥f ROhveMiBRiahe dhbReghe h@NIméent a rates
are preferred due to the | ar%ggdata t hroughput required for real-tine

vi deo. Thus, data ithe PSTNRgabexshasius: and above are considered the nost
appropri us 0

t erm nal cﬁ@ht gldede?I dsﬂagégig@tatltgtﬁaé%@%% SW bF&%ﬂa %t%te) @%ﬁéhet wor k

such as an | SDN, thePSTH terkifdli t® & obife stxdiem uﬁng@bfﬁg@ nitibiering

. 400-series | SDN user-network interface. Call setup between two H. 324/1
corrpl i ant mul t i nediSshe@eAscerding éo the seepnd ﬁmQF’?dFE@N ofdbadnventiongener al | y
per forme din \/ C gt 0 V. 140
hac throd Gieess. "sRelacosEBREhoR e dhh calPtibyPE MitbiRCHalich R0, g
characteristic 80- lﬂSTMEiemnal usingrdiBbi sighallingeacrardiag toethei semondhat i t
supports V.140. If a charac stic V,140 bit pattern is also detected in
recei ved data, thi EMIRHTSIES #Wdf‘v?'ﬂ@rbal led termnal supports V.140 and
cal | set LfrénldorO‘Hﬁféﬁatésfeétgbﬁérﬁﬁé’ntr(ﬁsé)aﬂt%ecélﬁfrbﬁ\cé"nY(%il th nfogertain
predefined tinme-out interval, the calling termnal may fal ck to any
ot her non-V. 140 pr&STdﬂ;ltermmal using\d/& rgigmalthag) 3agcordingp to tthe desondxanpl e
V.8 or V.Bbis. In orq%r to £ 'a% e faltl-back to V.8 or V.Bbis, the calling
terminal also tran§f °sd"ve§ Pripegpyen H’e‘ssages coded as digi taI audi o
(accor di Fyure Meconmpidals SstaBlishident siildhiaSéRNFoinCa nfstileestaionltdg
digitally encoded V.8 | V.Bbis responses fromthe called term nal. Assum ng
that a V. 140 respoﬁ’§ér N stefrainal vasingiLY in gigiteding, 1acqﬂﬁd@g o & seseny. 140 cal |

char bot er i st ca of STHOaRR S Rvehiich FRG T MR EMRRATE hE%, .

currently in use, PISﬂTNchageKtﬂiah@’ekS t hat pI’OVI de communi cation at 56
kbits/s and 64 kbits/s. Thus), the nature of the end-to-end di gltal i nk,

i ncl udi n§'QMed 2 at dluskates estapihimentiol afata ﬁ%" front ap ASBNtarevraltae | i nk
can be used for mubLtiRd Q‘E‘t‘é’ﬂ igital

. link has been esta Ilshedﬁlog)ﬂase &ﬁ%é%dm?l]%eth%}fel?%ﬂg%@ggﬁlﬁa&ﬁs&entered
In this phase, theth&amwentxbrsuemgmmigm emﬂidlguabedunmmlmloand sel ect a node.

H. 324/ 1 |f|estha e It| rmna Vi des aII type
i or e e S5 [Bskplss esiatisTedhora ot col fom aayePNsHsRa S 1 ¢ )

i nformation el emenga \TespuiliseiiEt hodraingBhe fcBndUhBssigdht oV T
reconmendati on Q 931, which describes the protocol used in | SDN networks to

establ i sh, mai ntai theaninvestionnaine aet sitiratiogonwberd orend-torend c aligitad et up

using V.140 is conplete stemt O- ymuni cati on between the
termnals is ini t@?@&‘%’%&”’t%‘ﬂqt% fEec?rtﬁ protocol, just as in

comuni CRIGupd 1aet WeieBtrited24stagishmahs ocwamé euaut frof BSUMTIh@ogasa rate
used in end-to-end comuni cation depends on the type of | SDN network

connecting the twoskliPhi fedian t E9RNnalesmingd  acge @béﬂ/e)thel# SeRcaRd wor ks
providing data rat bits/gs_ a i are (GUr tly.

exi stence. Provisi g@sb%a'rrﬂg% s8¥l e{lﬁ% Qg\\/\gé}i'&npr@%me o%{ﬁ{]/. ﬂ%{eﬁ/ﬂi ch
al l ow t he use of | oowmnutidationat es over ISDN net wor ks. The data rates
specified in V.110 correspond to many rates used in conmmrunication

bet ween Widsue r’réden&'uah@tearestaht@rme@lt 96 aph@\t/a dallctapag BMTS ympblieween
mul tinmedia term “%éuSﬁ?&% J%‘b@ ?erhﬁ‘PSf ?&‘3 {’@Em gYHErkeﬁn%om?n%th% enber
e I ng

2003 18 In nobile ermn accor 324/ M
(i.e. according to Annex C of H. 324), the V 8 / V.34 nodemis replaced with
any appropriate wireless interface. H 324/ M envi sages that direct
establishment of nmultinmedia calls will be possible due the digital

connection provided between termnals resident in PLMN networks. The data
rates used for rrultl rredla cormunl catlon in future networks WI II be

. -— —=— - —— o — o - I T T OA AN P L Y Y




As descri bed above, nmultinmedia termnals inplenented according to
reconmendati ons H. 324, H. 324/1 and H. 324/ M ar e adapt ec4atnovenipéragodi f f er ent
call setup procedures and provide their bearer capability information in
different ways. Different data transfer rates and comruni cati ons protocols
are al so used. Many of these differenees arise fromthe characteristics and
requi rements of the networks in which the nultinedia termnals are designed
to operate. The exémpl dnyendiobodimer s sifiatidne iwhesat | erd-fo-esdnt digitdlel ow
descri be a nunmber of alter nﬁ(%ive r.qced rets t hat enabl e inproved call

est abl i shment bet w&8MMBYYISAHRT & nrﬁ%ttoq&ﬁﬁgg i th particul ar enphasis on

mul ti medipgyfrgi@e0) illuatraritosstabildifient 6Ch Wdta eah ddniant|ISDN &dmiihaMode an
enhanced nulti ple nunbering schene, enbodi nents that allow the use of a

reduced nunbering ecHMRS mabilersiativnraacerdingto Beasecondgmbrgimentiefn of a
si ngl e nunberi ng sghene. j eqt fi |4 €
i Intgrvvorllii ng Ibe'?wegtﬁe g@mﬁgﬁgaﬁﬁb&ﬁ%\&?%rﬁkgﬁo\w{?ﬁéﬁoﬁébéqg‘r%f\l rlgf?alt ed to

i nterwor ki ng bet weeRchhdé;and PLMN networks. In all cases, both nobile

term nated and nobile originated call setup scenarios %:pi\ldesc_ri bed. It
assumed Figwadiout jllustrates astablishment einasiata ealifioshand felipaldPki ng

between PSTN 'SDN%QHAT%LM%Hﬁgtééﬁﬁ&?%zc&&%idda{cﬁfﬁ@é&c{m %ﬂiﬁpsain%ht f the

gateway MSC has a emor nodem pool providing conp Ity wth V.B,
V.34, V.110, V. 140twead ioydritiomal iry ¥4 Bbitsatidiowsxhere nend-tovendt i digitals to t he
functionality of the IW shoul d be i I'ecl. . 2:1 Novenber 2003 19 It

shoul d al so be not E8MMdRICARN FARMGL %??grq%‘i’ Bfes of call type and bearer

service ipﬁ’@i} g cag| tRfenfofE! dat8ScalNfrob@ld IATBP nidbeedur es
presented Tn t1r?e ftg|L{gg\?\fén§gjee od?rrggts of the invention, apply equally well

to currently exi st istafion2"td Ganed@DNonjeraminialf Lacposding~doGdher :aaconyl nobi | e
net wor ks. Thr oughout th

text, . th .rent M (3 obal t Mobi |
Conmuni cations) is '@?ggﬂf %ewﬁgphéﬁ%d%ﬁbov&%ﬂgq ?ﬂvlog%snﬁemﬁmerL :nd
t he proposed UMIS QébN"lS&élaéchEHb!la? Tel ephone Systen), currently undergoi ng

standardi sation, is used to exe Ify a 3rd Generation PLMN. In the exanple

i nt er wor IGiguresi@enaiillustratiss estabdighmenbvof a dataseallifrosn ghdIMTRgmakilgi n t he

PLMN network (i.e. t ween the angd t il erJdy ) is
described with ref éfagﬁ’@e {E’o ay aﬂ%?ﬂj\?geerhﬁg%ll Iéj%cg?(ﬁﬂgongésgeénggg g’ﬁlhned in
GSM r ecommendat i on efdbdifimeat f tha. inUahiiors &t Up situgtion Iingrevenditorende UMIS
nobi l e network will be closely based on the provisions of GSM 04.08 and is

defined in | TU-T rgigiahepanmyrieation eannotihereffestedic| ose correspondence

bet ween tf sy ' u er e SigRs! i ng
wi t hi n t#ﬁi"é@ ne%ﬁ%@(ﬁs e?as‘ggﬁﬂ‘@é‘g ?'IS%thggér n?arlllgiﬁletka“({]%%#e@r?t andél SDN
| ocal exchanges) t akgisilepktationsn agoomrlig el theasedagb embuatiment ofighdef i ned in

| TU-T recommendation Q 931. Wile the reader is referred to the appropriate
| TU-T recomendat i #$WeMIBA; details of GSM/ UMTS and | SDN cal | setup

signal I'i u i f ele&ilal UREI motiignal 1i ng
accor di n%“o’égmmm%‘éﬁﬁsz%@gﬂ .%ﬁwgr@%%g@!?gedeheﬁe I'n or_derI to aid
under st andi ng of t Istatiomnvend i2o2™ Baneiatioha® Sdhphehilesstatiogi acsardingtthe

i nformation content, of sigpal xchan bet ween_t he. network and the nobile
station during cal Itth%éf’fﬁf%rﬁ@ﬁ%frﬂea‘h‘%ﬁﬁrﬁtﬂrﬁ’%e'ﬁé?‘éﬁrﬁ'gped_ (M) and nobil e
ori gi nat g4y di fREtraRSesthblishridscofld 6atal oall frdtA 4 RSTN teAm@ltd af or nat i on
content of the SETUP and CALLCONF (call confirmed) will be discussed.

Anal ogous cal | set umobitesstaties ancerdisgdoi & thigbembadinemsohdheuireserind ar e
defined in ITUT recorrrtrendati ons 24.008 and Q 931, respectively. 24
Novenber 2003 invention,

Figure 23 iltustrates, in further detail, establishment of a data call from a
PSTN terminal to a mobile station according to the third
embodiment of the present invention; and

Figure 24 illustrates typical mapping information for an H.324 call;



20 SETUP In nobile termnated (MI) call setup, a SETUP nessage is sent by
the network (e.g. froman MSC) to the nobile station i MKEs@abetO3 Niti ate
call establishnent. In nobile originated (M) call setup, call
establishment is initiated when a SETUP nessage is sent fromthe nobile
termnal to the network (GSM 04. 08, p®ragraph 9.3.23). The SETUP nessage
contains a nunber of infornmation elenments (IEs) that provide call routing
and cont ridgtailed Blesatiplinn obhedeventign i nf or mati on about the nature of call to
be established. Specifically, the SETUP nessage nmay contain up to two
Bearer Capability (BC) information elenments (referred to as Bearer

Capabi | i tTheliraeatiGe aorkcefapabinetiod ahd dpparatoy forties contphbf différelt (LLC)
information el ements and two High Layer Conpatibility (HLC) I Es. The

pur pose SRl H¥PEE ibetweart iidePraPatikiat J)etverkss dsiNg | bBIGeneadlbr S vi ces)

for a calg; oSt i I BRE ISRLWRL K ing as
descri beéilfif‘%{%agﬁ%z. ggggﬁﬁgﬁb%@%{g seHgéq?Et]lgé Qi%r uct %rsg,bwgo'ﬁtlgﬁﬁrs%kand
codi ng of1, MaenddC thé@aplogue PEONI nistdrork wGEM OgeDB pamd gigaphingCarid thes.
Accordi ng .t GSM 04 par.agraph.10.5.4.1 t he .purpose of the Low Layer
Compat 1 biTaI5sT AR BNV BHO AN uses Bbbatd SOTRIE HAMEYSEHta d Do
used for ;samdhi il Adit i e j ( ; ile

t erm nal |i n aﬁhl\}# rﬁ:délrlé)sﬁ%glggm&&pﬁggrq%fe pl ayed Ott%SLf‘églsqul?%R)

conpat i bidpipligakladolothgr rop-dineeti coetpatibleAnayoris.ofO@ShErert irD&hichsthei | | be
described | ater .in the text. accqgrding t.o,sone enfodinents of the

Cnvent | o VaTiEnyE Bronbsed ToRysE fie LlitedS peripes paerdelauens SEuest ed
cal | types(ehd -PSTNHoBASDNY) tandedhiersali #R9il6 aldidcommuhitatbd Spstaet ed that
when a call is established between nobile termnals within a PLMN, the LLC
i nfor mat (YMTE)ement is transmitted transparently fromthe calling party to
the called party. However, when the calling party resides in another
network, for exanple an I SDN, there is no guarantee that end-to-end

t ransni s$h de destligtiombp theehodihentndfsthiesinpestiorPpresanted Ritsr et 0- end
comuni cation of call type information in LL i s not assured

Cl Es .

Ther ef or éext; pgamplas of 6all pstablishmant hedween fixednling (RSRY / ISANN@ndnber 2003
21 call i t] . ' Lt uati.on -t o-end
cormuni R8s SOV hARoRE S RERn Bl Br Brobribl- BSbaNR R U Bl o e
Conpat i biappteciatetiotinatt itlee ieventiont iss irals® way elditdd t o [thisviestentplargnot e user
with a meangcf,or conpati bilit _hgcki ngf The content and coding of HLC | Es
i s descri®PB thmﬂdom%,b%a%&’gi? pHn 1Brircipal; goa ARy etherskindnot &idMat i bility
checki ng gl i Taf=hva recommendati on. According to sone
exanpl e Sﬁgﬂ?mﬁsg t @'?ﬁm%tr?]fgrtl\k%gbri bed later in the text, HLC I Es
are used to contain information about a requested call type. However, as

h f LLC I, whi | ] i bi ] i nf i
o errent s e  BUREHG Eds Fautaed Y G BkeC IR Ji IRMh PN R nat i ng
parties YPLIIN) AnlitRldizeNErrhPaf Gefdradth oS # Oforffectibl Wih RRE

di ssim |l ar networks cannot be guaranteed. Thus, in those enbodi nments of the
i nvent i oemtastieents | oft yibe iinventiant | are | inpementrst aecalogi nborlifdk-Ton

el enent s [ i re tha i hf,ormgt i on can
be- conmutr R Palaft B 0 PR i AR b ARy PSR SRR | 26 7
not possi}) The GABR4 CebdmAmtiatibng providdd Pdamediorip faratiedmiplémaéntation

CALL- CONF (Cal | Confi rnpd% messa_g_e is sent by a called nobile station as a
reply toOf HBUlBIa? Kermingls epermytitngnthe mommbpicatiomPlceaal-timeyvidao, Like the
SETUP ne e = } : | yon

ol ement s 2oggcor 4at8, bf o imyatan e st ifm@db Ehnd iBlepidiien°fy

i nf or mat accordiretnts324oney bk, stBadidisnaterntinalyequipment donnetted GA&L- CONF
nmessage ﬁnd(szr, ceréﬁi\jn conditions. In the context of the invention, the

si t uat i oH¥eFANGHT @ hNYeN rapalihe Moehilsr Grminald fon yse deirufbyIN-AAR

CALL- CON n i i S b ervice to
be. cstabl | Thed r e Ao R e AP r R e BBl |

i nf or mat workstbtiorent of an i ncom ng SETUP nessage or b) when the Bearer
Capability 1 information el enent received in connection with an incom ng
SETUP nessage is mssing (e.g. enpty) or not fully specified. Exanples of
the use of bearer capability information in CALL- CONF nessages when

i nterwor ki ng between dissimlar 24 Novenber 2003 22



networks are presented in the exenplary enbodi nents of the invention which
follow Establishnent of a video call from a PSTN nul t 2amsliembt@ood nal to a
nobile nultinmedia termnal (nobile termnated call) according to a first
enmbodi nrent of the invention will now be described. The first enbodi ment of
the invention relates to inplenmentati@n of an enhanced nultiple nunbering
schene and will be described in the context of video call establishment
from a PSHe rhdsié nddi24 trecoimmagndation rasits | downl thereiquiremantsafor as

illustrated.in Fi d 4. Fi 3 i)lustrat . le of vid
ohl | et aattrhl, SRR 388eReq oidh wBniegtor bh A Tkeln ifsh Mefoctlearn
enhanced (glabbinPh EhiCatiEe nétdobt, afich Hia FE TN telBphdne BesterT. THRPEEA/L Y

information related to the called subscriber nunber is retrieved fromthe
HLR Af t eecorspendation héHS2dndmnngxhdde dedineg Spuivalant| wguitsmaentst &on s

listening to the Cl I ndi | ON) (0BRSS S 0, o :handshake
with theg%ﬁ'ﬁg‘r%%b‘? %H&%’% g‘%?{gie%ﬂégd S f'Féﬁeﬁﬁﬁ] ’.‘%rgé e@f.%gﬁliﬁ‘gs/ dd@@%'ri bed, a
st andar d ceaimuhiaatioeld ISOIN herwpHiscand ¢N324/M (B2l AhaeX.( Siovidede 0x21
[Step 10]. Only after detecting the validity of incom ng V.8 code does the
MSC knowCeRatn omogifieatipg écrmdFﬁ%ZAr,eq&p@ﬂfica&y adpsigngdsdevimeraned the not, for
exanpl e 1 SHLAL | . ik VS dedi cat . 324
Vides sefopudfieds ofing BB it droatf G AR sRrCatoRT st N

i nvent i omadificktionisi havk igneatesheffecb onwihieh HE2281 neulBplegimgwpragocdie Thel e pl ayed

by the PSTN | ocal exchange (LE) in call setup. The t al .exchange is
used to &&HBt Mefqy. mqf@le?é$ &’ﬁﬁgnt@ dsnate e f@\f&ﬂﬁ%ﬁ?%ﬁ%%@l@’?ﬁﬂti medi a
term nal g T 4 ; hedKiSsis¥ohhi N the
PSTN not toRY ahaehed sl THaRIR i e anabic Ao e R DA istlos
net wor k todikasltipieatie data takes glesiel over paticolakly keroavwprase StgmedunicagioBy st em

Nunber 7 (SS7), the properties and inplenentation of .which are defined in
the 1 TU Shanndls. darwaTot \sbBbKhBRaRPRsh e\t Al o1 EPGRERHAIoBet ween

| SDN 244 Boxante'not ARsitetP t& ThuBilk PudiithetiRE aPbiddtidng candilesy RistCBevi a_an
SS7 network, as does intraPLMN signalling, for exan‘gl e between M5Cs. The
cal | set wsedds dixgddineswmiworks. Hdhestffersngesl hatwges Jt 8damdeH 324MdaresuP (1 SDN
User Part) nessages.. DefJ ni.ti f | SUP..messages di scussed in

connect i ﬁsﬁ'?ﬂémgﬁ?)ﬁgn stBS%P?%%r%‘%A;ﬁgW?H?H%nU on can be found in ITUT
recommendation Q 762. Referring to Figure 4, establishnment of a video call
froma PSTN nmultinedia termnal according to the first enbodi nent of the

i nvent i oWVbitem#he eseadesn is hgelerrd | Gcatheextd?@dge H-82/1 i a8desH S24/MuP
Initial el l t ; : i nid izurg of an
out goi ngr %@ﬁﬁnﬁﬁgﬁ?rgﬁs%@ﬁuﬁa@# g%%‘]%f’ﬂ}ééw:”lh o'ﬁé{eﬁ%ﬁ‘@@atﬁng to
routi ng amdtimaaid itevaninalst e beief loutline tdii theefunationainelenfentseofi RV&24,i on, in

which a nultiple nunberi schene js used for., nobile termnated calls, the
nurber iﬁﬂ?@‘é/_t? eé“gyrq)-ﬁgdl?\g\l\/m‘ﬂt'mﬁ@'acéﬂ@@a!)%r'§yi eﬁﬁ’ﬁ%‘g ?@F‘?/i@e Hrmber .
When t he U%M%téncﬁiﬁﬁ‘;dtf‘fﬁ@'irménﬁg  MBC 10, it retrieves the call type and

bearer capability ormation for the nunber indicated fromthe HLR 12 and
transmits that information in a SETUP nmessage to the M5 18 (Step 2]. In

this cas s i.llustrat in Figure 4 he cal/l. e .and bearer capability
i nf or mat ﬁ"@ﬁ e *"@V’ 'B”Pf%ﬁm S85??i*&%%ﬁfﬂaaa'i'H*%ﬁ&dg%%’?” 'BQE;PI ity 1

i nf or mat iypna RIGGEROPSTIN bRe SETUP nessage. The M5 18 responds by sending a
CALL- CONF nessage to the MSC 10 after having checked its conpatibility
(e.g. us@) prd¥ividea agrdsd implerogntadt Becordinge 4o e il Ydarreeomapsisiativny [ St ep
3]. This rressil_iggﬁjhs Ti_géégrded as an | SUP Address Conpl ete Message (ACM to
the calling ter il TN | ocal exchange [Step 4]. The ACMinforns the
PSTN LE that @ adidie cedeea@eomint® recofftien@stidroG. 72814 ng the call to the
call ed party have been received. Next, the M5 18 sends an ALERT nessage to
the MBC €0, i Maianpreforelst at sHppRfit ngatfasariigatiens t $Hatheas aglpelioriGbscr i ber

[Step 5]. Thi s i ti I S ck. T P Call
Progress I\/Essg\{gﬂe'@}%é ’[%E“e;')ﬁ\gpgaﬁgﬂ?%g’ Ilﬁgl'%){sﬁggg ’sggtée:br%%y%gg%%cts t he
ringi ng tone taadidigaplats iconfdérenoingaremilecdetibe cvaltdokchetwbsc prdiecolanswer s
the call, a CONNECT nessage is _sent fromthe M5 18 to the kgc 10 gStep 7] .
This is trans®iet AgComing tls Had2dbtindata frolgrolssigse prtjgnal d98Y( ANV

[ Step 8]. fontlt}{gd'(?nber 2003 24 After reaching the connect phase [Step 8],
the W nodem staris |istening [Step 9] for the V.8 C (Call Indication)
nmessages expected froman H 324 conpliant PSTN nultinmedia termnal. If a
V.8 CF code 0x21 is received fromthe calling termnal [Step 10], the I W
nodemreplies, indicating its conpatibility with V.34. Subsequently a V. 34
start-up and handshaki ng procedure is initiated [Step 11] and an
appropriate bearer for end-to-end conmmunication is finally selected. As

o I T o o - r -



The enhanced nul tiple nunbering schene for nobile termnated calls
according to the first enbodi nent of the invention pro¥desmbieoaxvant age
that the bearer services selected for end-to-end comunication are

optim sed through a process of negotiation in which the interworking
function of the gateway MSC |istens t16 and interprets signalling fromthe
originating network. In the follow ng, a second enbodi nent of the invention
t hat enpl oys a) si ngl.€20 poinitomeird@Enshmult-poinhiadécandenansingubscr i bers are

al l ocated a si.ngle SDN.,, .wi |l .be,described., |In order to enable

i npl enent at i ot of ef‘@ Hafrg'tﬂlﬁ)%rﬁ%ném§§ﬁérr@sﬁ{’ di fferent connection

scenari os (i ngjudi r[g43,]pﬁgﬁ,m@%ﬁqtqn@trbﬁs@nﬂ di gital connection is not

possi bl e), the gatewa C 10 is provided with additional functionality, as
outlined in Filgure H22&4ib281 far-enchcamermeentselal ity is provided by the | W
and optionally,the C However, alternatively, it may be

provi ded by o%oﬁer &Ia{iﬁzg%s?'%ﬁ%ggﬁé fand / or other switches in the network.
24 Novenber 2Q83 2 440 RxtlNoavéghatian dotogokbi | e term nated call setup) the
signalling detector 41 (conprising the TC and IW) firstly detects

signal | i rﬁg f r dim coRtr@sAPESEbpacwrding taedTHeTi feerpmendation Hhdand

signalling ne r i e Leatj an i ce maps
theminto app?%%(r’ql g‘?eglﬂ% tga?'{ﬁ% E%U%J%A%déﬁgﬁg}éﬁ? (rilgté[r@t gég%%. %L?{H gr

mappi ng, the Mudtid@dir erinitesd; t he appropriate call setup nessaging for the
identified cal] type [Step 303], to the nmobi]e termnal . Consequently, the
mobi | e s["gti ot IEE‘IE'E"*IL‘HTQOMWSC& acherding tog bp@%nﬁ’lrr Hlpﬁ:%ﬂn%gﬁ‘ﬁ%?' servi ce
and an appr opi i &bl ARNBRILPMinfoRRbACHSE aYAhGR! HRBRRIM Falf or mati on
. for an H 324 call is shown in Figure 24, and further“information on the
‘mappi ng pr ocedmnismigsion i ateld fardemuttipteXirg decgjvedappitingdia ditestréams;he t ext .
In nobile ori % gat ed, PSTN term nated call setup, the MSC 10 receives

out band digit NAg; gnalling fromthe nobile term nal indicating the type of
call to ke estrablbabrd apAfrMthPaR! fecommereREibns eWd4 eghd TUS NaRdt hen
converts (maps) the call type and bearer service information received from
the M5 18 i nt optippalypYi8hi®). anal ogue i n-band signal ling that can be
interpreted by the termnating PSTN termnal. Simlar operations are
necessary when interworking between PLMN and | SDN networks. In this case,
the W ghet 84VBEZ.8 5 VEBHIS cBhipliahtfiddeds of anrf32danlltindiia adeningliser
service information between different out-band digital formats. However, as
expl ai ne@ngnseatiabalgment cenaklingi thal tetpinabta pryidsaRanalaguene gt fr t ai n

| SDN net works.. S} i bl essary to
transm t\f%ggﬁ." yp%qé);tPgﬁan%?ﬁoélﬂ %ngﬂﬁnegﬁ %é’tbﬁ‘ﬁ%'%@bﬁﬁﬁg?{kﬁ‘f? ?‘ﬁﬂ and or to
recei ve irecdivedifronptrel PEMY ihtcoandigital Sibtreanwforkurtiercprodessing @andheor

i nvention, the gateway Cis . also provided with the fungtionality to
per f or m E@ProOdpgtion Xn g termigaly Fowever.oieaoss AR he "aag%ra%mtsﬁs bet ween
the PLWa2dh bxiBbhailnits iPWhitnPeaRPRiLCoMdded Ladn ARARA BatvRRnitE exact
network configuration, a given gateway MSC nmay enabl e i nterworking between
t he PLMNnawitime8ieNtennipal ahd PieVRSAINI dr@Dis ooperatian dentontealiednbyfthehe t wo,

or may alsq.provide . 24 Novenber 2003 26 i.nter,warkin Lt h ot her networks.
Ther ef or @ictiefiafminal ety ecgaimeaiain L EB0aR 4 456D cuch a gat eviy
MSC should be inplied fromthe follow ng description of the invention.
Furthernmore, the use of specific information elenments (e.g. bearer

capabi | i WheT setinghup a.ewaldgee callhsiween|twoyHd24 multinmediadeymingls,ndi cat e

Cpeci 116 conneeBSrT TR IR R SfldE toripalihhipf b dBllron <

shoul d netarbaproséduredThe ddlifgt tehdirdigirstaenaests 4 bennévtiont acvordihge
under|lying characteristics of the invention ai)é)l y equally well to

si tuat i oit® the, siandand direeedusas fomapaleaue dMoiEEEiRIAPRONEAIROT PUseRSSAHd val ues
are used, anpl es. of S coL.di R S fent of the
i nventi oncow I%?falercﬂ%vggﬁ%%cgﬁz%gga%y&gg’lﬁg?c(f%nﬁetﬁgg?’n'?gé)mqg'P E?ﬁ%’qﬁét ween PSTN
and PLMNenedraos Ke 8 dtaet-ap tprooeduree Tieocalling eterival redridneits er Gl {@attd cal |

establ i shnent are described with reference to Figures 6, 7 and 8. Two
al t er nat 1vdsats) llingblanennnghicBut slgnals; @)‘iené'ﬁéa“c}ﬂq CRafGalt ﬁHﬂCtt%chi bed

W th ref GifdfealrfingUiFhe v3 AbmMendation has a value 0x21. The CF



Figure 6 illustrates call establishnent froma PSTN termnal to a nobile
station using a single nunbering plan accordi ng to the2sdeendeed®dbdi nent of
the invention. As nentioned above, in this enbodi nent, the MSC 10 conprises
both the IW and TC. Also, it is adapted to conformat least with V.B, and
preferably V.Bbis, so that it can recldgnise a call type fromthe V.8 |

V.Bbis call function information category. In particular, the MSC s nodem
pool i ncI'G@é@aﬁoﬂﬂ%ﬁ?nmeﬁHf'%%m%Pﬁigm? Rﬁ%ﬁedg&' e P%"@@lﬁ%r(ﬁrr"ﬂal\-/.lé and

optional | i all i i Oqiﬁﬁae t i

detecti ngtﬁghéélﬁ!?\'ﬁftgrr%;ﬁ}ﬂe%ié%@%%@rfﬁ)@qgﬁcgs %i %ﬁgki‘%‘%gr eg'sa}{ ng'\p"gf‘t. gi nat es
from t he m&démlat (the tdueivimyaam, ethe start-upedicxedate )for ghat modern BETUP
nessage i.S_ sen romthe PSTN termpal ;to, the MSC 10 ep 1l]. The MSC 10,
inturn, fQ -aItS%'ﬁbaﬂ %@s%&’éf f@q]t'ﬁg)% thg cal iagpegaﬁjﬁ‘fmlbwgeglﬁoscri ber
nunber di ' fs, INESuSEHS! haathe! ottty R0 shehlRibedbre | N the
exanpl e it?ﬁjﬁt‘alrsa?(ﬁagﬁﬁcﬂggffe 6, the SETUP rreos@age iI kforrsré t he I\/Br818 of the
i ncomi ng prateeding tomultidediadketepbany. t ype: in this case 24 Novenber 2003
27 speech. The MS 18 responds by sending a CALL- CONF nessage, after having
checked its conpatibility wth the requested bearer capability [Step 3].

Thi s messqdhe 8nd BfViedvBA Mt det dTREAASIKISY toRecERIFY! Bydafze MBC 10
[Step 4J. Then, the Ms sends an ALERT nessage to the MSC informng it that

ri ngi ng hannecton dsl effectivaly astablighed aiweparthpswe nejlitimadiactaméralent | y t he
MBC ts the, ringing t t Ll ' [ St Finally,
. CONNECT QIR ult s (e Byt e WAl R UsnBL 8 #2498t Fom ¥ he
MSC t o t hentST PrdtStsIParid | dhz@nel Aedopehed fobte waioMy fermthtidndef aul t

. speech connection is made [Step 9], and appropriate speech transcoding is
act i vat edtiedmte ke HABsEAEH- uni t . Upon connection, the V.8 / V.Bbis
signalling detector 41 of the MSC 10 interprets the PSTN originated V.8 |
V.Bbis signalling [Step 10]. The signalling related to the

t el ecommitec datap ratesrwietein ead+emmed comnwrdicatioss pran diefige &3V thMA3di gnal | i ng

by the MSC 10. In thi th ' i d A1 i dentifi th
Y1 o maspeBmamlah Ak e o 240 ek H 80 b ol
28. 8kbps u%ﬁﬂ@ﬁ@ét;&[ga R8R2531966 VS & 89600 bitk/s, K BfiortiSER highést than one

bearer service nmay be selected: tTor exanp one r 1 mages and one for
data. |f ratecfarsehich suppoetis ovandatdriibeing 88BC Bitsis. indimudfimediavi@ g.on of

d . d f I in th M Ph
ol L or haride) AR MU GHaR s TERR e oAt URA S CeriocbR 188 ef%ut put 1o
the mobi 'tﬁro%gﬁ;u%qi%%%rqs@mnﬁé \Jid%clf?"ﬁﬁ%r, @la:t?/ réiMe8OfeXBY0D Bits?y ARk

| oudspeaker fvation in the Ms until the call type has been determ ned.
However @bovecarercansidased iee mestnappropriate far iise e dvider xteleptionyr
successf %:9 ﬂ?‘l"f‘ﬁ{?‘ on of the signalling expected by the nmodem confi guration)
t he nodefPP "M5C and in the PSTN start a handshaki ng process [Step 11
] which results in connection with a conmonly agreed data nodul ation rate.

Then, the bearer capability for the wireless network is set to be the sane
as that detan k.32 termipgk’ iplededstordirach copnestier te i fixaddine Aigitalthe MsC

i nstigat i £ j h ' | .ay. 4 control
24 Noverte Ot GBos 2 Rl fadthf Vo LSt nbn 3 rBbiateluin 30t "7
r equest ed.40akderiesp SBNdudbsanatwol iStisterfagg. CHilesdfopr between dwoddsSagd to t he
MSC to conplete the GSM/ UMIS bearer di ficatj rocess [Step 13]. The
connect i &Hrﬁ"‘g'aﬁé\ﬁ“%'ﬁ‘ﬁ & terpipali.nonnge da"'@d?ﬁ'%ﬁ&aﬁ?wrgé? \[HQBﬁPat"Ne PSTN
term nal 1 b CRicbMERERP\AG80] TTat el dcRdidiidiab to the
PLMN) bearer ”2%9\,?8%&9@6;9 t he category 1 nvol ving the% m)den%pand
opt i nmi sed/.14dihastibeaeephdsetsefn phdse 1, the calling terminal transmits a repeating
characteristic 80-bit pattern to indicate to the called terminal that it supports
V.140. If a characteristic V.140 bit pattern is also detected in received data,
this indicates that the called terminal supports V.140 and call setup can
proceed. If no V.140 response is received after a certain predefined time-out

interval, the calling terminal may fall back to any other non-V.140 protocols it



Figure 7 illustrates PSTN originated, nobile term nated call setup
according to the second enbodi nent of the invention, skoMbvegnbeiz803

i nvol venent of the PSTN | ocal exchange (LE), again using the exanple of an
H 324 multinedia call. Further exanples relating to the exchange of bearer
capability informati on between the MSZ 10 and the M518 are al so provi ded.
Referring to Figure 7, establishnent of an H. 324 call froma PSIN

mul ti mediSPPEFE Hall SXIRRINYeb ARS8 bisadnPeekr |te canabls dalkkhgek (Y-8 Qf t h whi ch

t he cal I I petolaly e t

Addr ess ssia%eﬁ% %n% %?mél]aélsél\ﬁen thgscl /i\}égrsgcg}e%g%é% thgal\éé% 10, it

sends a Sfgit#P rmmg(iettcmrmlmg I\tB i@ cemsnenddteth WGt t)heardl alisteds ndober usi ng
GSM / UMIS call control, |gnal I t The SETUP_ness forms t he

V& 18 of GoRePREGNEng el aedath V& CReBbis. fefponsser ham oar palhe

speech. lLpfAingption concerning the requested bearer service for the def aul t

call type Is indicated in the Bearer Capability (BC) information el enent.
The M5 18 responds by sending a CALL- CONF rressage to the MSC 10 after

B L T e
provi si ong 14 (ﬁﬁ'\éé}f}pQﬁo@édlﬂe9|s3erﬁeréd”'eﬂ@~|ehﬂ|ﬁ@‘ﬂ§rrﬁﬁ1%$%W 6 6l

information relating to the call types and bearer services supported by the

mobi | e sttheicharactaestTs of teniShblsecredtian. dovearet efnlSLIN nelwols aM®s and t he

o par t1 ouienndr Uy rkARARG ekl Tt b R muReLERL & B bR, " T
recei ved éH@IGGMbhs@GﬁﬁuﬁEﬁfeaﬂQtdré@ﬂthb%dhﬁo & digal liak Uasluaing &éIB Addr ess
Compl et e Message to the calling termnal's PSTN | ocal exchange [ Step

4]. The Adi@ angobltr@hgweepsmuréebeh@n med: befosedhe dinkseahBesusedi e ed f or

routing trﬁﬁl&&%ldlla tc%rﬁljﬂﬁpfé%k hﬁdl@@e éhg' {Iuntee%? tIISCaIgIAtSE Ilnkleﬁ(és s Ms 18

sends an nessage ormn ringi ng as started
to the cadétaﬂlshebsplnaémﬁ df fhegabketuphpocedlie maentered $n tisis pbdsbattle t o t he

PSTN LE SUP Call P Ve t he, PSTN LE

subseque%gm'g'p‘é‘ ﬁé‘?ﬁaé‘gﬁh@ror% ngﬁﬁgb'ktfﬁ%eg?%(ﬁ%rﬁf}té&ch%g% éaaﬂrﬁcﬂee'fWen t he
Il ed the MS

78 to tnageits FERCYRUfmel @irinal drbDBE o RS Mo aRIL I BE L o%an

| SUP AnvaBeamsGammmend[Btcepr Leqedé?rompatltnlpj;)enfiformatmnehemerits made

St 9 d t h tr t t ed t d

ni £ UpdesenEemaon ShEnaNs 2, ABHneT df gALFT | irsoRureabrs e g {he- voe

10 Staft%vrh ftd’e'%bHSeé Fhe Ffﬁamcer 'ugéa%qecm Eer/thrIébIoseﬂaﬂﬂéﬂhh'égwtélﬁt ep 10].

Any receive | "V.bis signalling related to teleconmunication services
i s mappedndieomirate oetyrricognestions. UMTS signal | ing by the MSC 10. After
successful detection of the V.8 / V.8bis signalling fromthe calling H 324
PSTN term nal, the nodens at the MSC and in the PSTN term nal start a

hands haklcomcd%gweesup{ SsRig Y1140 vdwbemplaeubyﬁenﬂtocmat csrmuinidatianconmonl y
agreed data nodul ation rate. Next, the bearer capability for the wireless

net wor k itetween the tarminalssigipitiated wusing dbe &1 A contish pfqiec@smt asoNas to
t
L T ARG BB RIS T B S IN, thl i bR &1 Uaino

18 is i nfusedenll ehdﬁd}enﬁemmmmmﬂ IdEpPﬂd?m\ treatygre bStISIiN\Illelatwd'rI(Ij(ef S
returns a nmessage . to the co et e e GS UMT rer i fication
process [C8PBECHg th erﬁwocmﬁﬁ F@%%ﬁmt@y@%\@ §I§tffh? arks

communi Cg)trb\ﬂﬁlngeaﬁéffétézb%f %%T%&Q 'ErIEF"MaIQSIts%ga}@ durfefll ]iﬂ]eXIsteaékT Novenber

2003 30 Figure~8 ustrates an a ternatl ve TN ori gi n

t er m nat éﬁoclaiolnssm‘eumsq»riaidedhwrelraoenmdnnlegdatnom el 8@ ovhich aldwdhesise of t he
t ' 7, | t he PSTN | I |

Loy eo. & DhdPReh ol s Al gRIN KGR rebeba SpBnd B0 5

est abl i S%ﬁ%ﬁeﬁdw b 6f Pt JERAl A &ﬂ'hh’ldﬁﬂﬁ'tlaﬁ w&@aehhﬁsffs}ﬁbhé%al

exchange, which the calling multinmedia termnal is connected, issues
an | SUP Iamdtuam intehdesls tveproxige (do;xmat[bﬁttyerbqueemhmulmmeduaAmmgnaI@ce. ved by

the M5C 10 totheNBl8 associated with the
dialled r‘ﬁ?ﬂﬁ‘é?t 339330%%%@ Bﬁt rol signalling [Step 2]. The SETUP

nmessage inforns the M5 18 of the incomng call, but unlike the exanple call
setup procedure described in connection with Fi gures 6 and 7, no default
call type is indicated to the nobile termnal. Instead, the bearer

capability information el enent of the



SETUP nessage is left enpty. According to this alternative call setup
procedure, receipt of a SETUP nessage contai ni ng no beztoveodpadddd i ty
information, inforns the nobile termnal that the calling party resides
outside the PLMN network and is not able to provide direct out-band digital
signalling relating to the call type ¥nd bearer service required. The
nobi l e station forns a CALL- CONF nessage and transmts it to the MSC [ Step

3]. Pref dnapiopile pat mubtinediaytesming ineplpented ancerding tor &t 3a4/Mii-es
Ehdhe j . S abt g
i Oh e Rolie S0 ANSRG AT 585, B oL O AISGRES 1 Rldted Rty dance

r ecomendadpropriate Waretess interfach dliB24b4 capiseges Hiadlitcchestablisluhepbot i cul ar
information el epents and the exact ner .jn which the info tion is coded
2 ot - BHKMAR Cofo MEBSIROSS I HUBNE ol seRDSGIeN BEvAdRS) PRMERNedt he
CALL- mﬁef?ﬁﬁ%ﬁs@?esiﬁﬁé}g iggghwfrgwwa&sl YR Q?EH ess sy i(%le ) gmedd (ACM to

the calling term na cal exchange [Step 4]. Ne e M5 18 sends
an ALERT coesmagicationt e MB@Ire0, nétwiosksi vglli the habmpatibleng withs  BlildiTt ed t o

the call ed subscrj her p 5. This informatiop . ig.passed back to the PSTN
LE a5 an TPROPTEABN N A0 Bridkupet iR PRt i3 WOn Rl a2
subsequengq ppigpinects the ringing tone to the calling termnal. When the

cal | ed subscriber answers the call, a CONNECT nessage is sent fromthe M
18 to the MSC 10 [Step 7]. This is 24 Novenber ?003 31 transm tted back

Ve v, B <SG iat e BTheE SRR sl R s attatlis” £ o et
ori gi nat edcommietivatiohgnAl324)g H.824/| rargtht Hid2divataee t S¢astel! td yo@phyyd bear er

~service required by the calling termnal [Step 9]. Specifically, if the
si gnal | i sifferentealbsetupciogedures\am providr) éheir bearer gapabilityainferenationan H. 324

st andar d ;cospl | TN i i ] r .86

i cat i 1 e R el Ofifedt R Patelr el ek orh R8I TEoCBR,
handshakiang gis®ceddr Mdry oftHesat diffefebicep dridle, from tHe clearaktesistios @pnect i on
between the MSC I WF and the calling PSTN termnal wth a conmopnly agreed
dat a nodiegeireients @f themetyegisin W%ﬁﬁﬁh?i’f"}"'ﬂ?ﬂ'ﬁ Emipalg e desianidr k i s set
to be th?o%ﬁgﬁnﬁs that determined for the PSTN, so as to optimnm se the
bandwi dt h"and the connection is conpleted for end-to-end nmultinmedi a

comuni cation [Step 11 ]. In the exanple described in Figure 8 a V.34 data
rate of 800 bits/s is,chosen fqr, comunjcation in the PSTN |I|nk of the
et o- end Neo RHSRPIAN SRROIRATTS S RAMMENSR RICHRAPE, DFloWeBpaeltgiar or
communi Cafunbler Bf EherdAtvl ér@%%ﬁr}ds”lhat'éné’&eq rePdd ?bf ddtabidMinetgnal i ng

can be identified by the signalling detector 41, or the bearer capabilities
of the P&EWwaen dissiinilar netwdrks with ganiculaoemehabiseon muwiveedia oddemction is

U7 st r adgophahy ThEREAMLEEembPGoRBs dhd PELAG A e uflbissy o™
ori gi nat e@miEriHy $cHomeaérdbodimhdrtseithtoalR®) the ases of direguéed hbmbeeingnd

enbodi nent of the invention. In the first alternative, it is assuned that a
defaul t Sgbede ard embpdimests hat gppplenisplamentation eforisiale PEmberiRgl t i nedi a

Il at t ti \: i L ] i th
co ot SRHErleL Shl Wbl Focte SLOHAING|HREEAEARY el oD,
second g:ﬁ&TmaamoyELwrhbav@ks,QWhm emq:raltdreir/etgmm m:i}}ileqw'mking tthteitengdiba fﬁl |
is esta ed di usi ng appropriate V.8 signalling, geperate e
VBC and. {SRREANG (FIcbIN AR g 4l Crasse AR el arEvatad M FHeiiBul o be
24N°V3”b%rrigﬁ‘%(?§d B2l ggﬂ{geﬁdﬁg,%ﬁlgs_tal?@gegg%éd_rst alternative requires both the
mul tinme

MSC and the receiving PS la termnal to have V.8bis
functionality. If either one is not conpliant with V.8bis, nobile

i gi nat ed | ti i | | d di to.th d
a1 t or nat fueSsymad BT out s e 1B S G enables Somatshaosha MUSVerFDe |
st abl | SaRiLod FUTK, B ald/PENRidioRlsthO bRy ABTRInclish Tmpb (oD | e

ori gi nat ccording to the second embodi nent of the invention. In
this alt gatewayMIethasda neodkrh aul modgragedol padviding dampatikelity aiith ¥ikd bet ween

the M5 an h TN, t.erm nal . The S0 | ater tine, .either t he

ot gat Noftrof- Tite Vadp 2 anyPRl MAniR) Mousdebps uFBtayBars o dhgent 1o

t he PSTNf&dtionadly dfthendar stheulg@bleafipliehe changeover from speech to
multinmedia call. "This method of nobile originated multinedia cal

est abl i shnment therefore requires that the MSC 10 is adapted to conformw th
V.Bbis, so that it can send and recognise a call type fromthe V.8bis cal
function information category. In particular, for PSTN i nterworking the
MSC s nmodem pool includes a nodem which confornms to V.34, so as to support
V.Bbis. The nodemtranscoder unit of MSC acts as a signalling source and

N A A r N D



Referring to Figure 9, when a call originates fromthe M5 18 (in this
exanple a nultinmedia call), an initial SETUP nessage i ¢4 bevamlfer &i¢3t he M5 18
to the MSCLO. In this exanple, it is assuned that the SETUP nessage

i ncludes a video service specific codepoint by default in both the bearer
capability BC and HLC / LLC informati th el enents [Step 1]. The MSC 10
interprets the requested service fromthe BC information el enent and sends
a SETUP nessage to the PSTN termnal 15 [Step 2]. As will be described in

further d il ) Sl J whet : party
resi des V\L?%ﬁzl)lrjlldaé?}%(?i) '{qtécalétqﬁ%r?ta'rsoﬁ 5@?@?%%?2@(" ot h(gtr)&%%\rlﬁ)%wﬂtﬁﬂe call ed
term nal |deh&ﬁi¢atleh5artd1mamtgasaseWeBeus\/thee:a‘llrsntmp ipeogeEires presanted irmansmi tt ed
HLC / LLC infornation el emen Fiowever jn the curre wher

t C s , t he
recei vi ngtheelo¥PWiNg ﬁ@@%@eﬂﬁ g B NVEHiONsEPEY FEL8 S{soeﬁ”Q'FnﬁYJes not
forward ad | I nkdr t 15 to
i ndi cat ed‘%)ﬁéétr?d 2(? Noc\s/gﬁgtaqleéboﬁjdrt@gugét e?dgg?eéﬂsﬁﬁqﬂgeﬂﬂgﬁdgad it
nerel y i nthroagheut thef atext, dhel ctwpmt(eﬁ@M s@@ebab Systeq t for B”@Obi@nent
The PSTN term nal res onds g sendi n

i ndi cati o OG‘I‘“‘fm%at@ﬂ? 4t Lgen & an eé(gﬁm?e:gf PS% eraﬁggmwoqe NO&LL CONF
nmessage V%} d'qHE proposed | OMmTH (Qﬂﬂfe%alc%ﬁhe|Téléph@rﬁé’f%t eﬁfreﬁﬂy vely

i nforns M5C that the called party resides in, a

CALL- PROGumdergaing standardisatidadistusedre axemnlidy et?adtGenenaBIOByPlthl |vsc 10 [ St~N
4]. Then the PSTN term nal sends an ALERT nessage to the MSC informng it
that ringing has started to the called subscriber [Step 5] and consequently
the MSC cpmmecésarmhpr ihtdidiondng @2enhfiod deseibéd belowihsar sétap dighating] -
‘Finally, a CONNECT nessage is sent fromthe PSTN term nal to the MSC [ Step
7] and t hwithinr e PhMNBEtverk e M@ty\@epstf@pge}evvmeW(ﬁea%lthed“@ia'E%cr| ber

h
robi e sc AT DRI HeboRRREAACRIIEADL 38 HEnBffisod ol sttup fhetdfidg T8 | ¢
Gkt S b g 0! e i
et ect or i i i i
exanpl e, he UM i ’E@HVQ Retwark|will kg &&?ﬁl’%ﬁgs?@éﬂ}/ h BEPNISIQRS (Sgk{evgm on
1.1 and toeolt 388 RPEhhba A TRU-F AROAIERGIGA B4 @8 MThdlerdR [ep 101

When t he approprla signalling is interpreted at the PSTN term nal 15, it
swi t ches ¢orrésfpenalppce|ctuetwleenthE~ 3753 susmﬂemannt assurned nibdetinehaods hedll ng wi t h

t he m)demln MsC 1 Ste sul,ts.in establi t of. a data
connect i o3etHRt W@é‘ﬁﬁ' éM@“QNI the égg Béha( ﬁn(ﬂ’ﬁstyﬁe ?gﬁggtte"{"ﬁ@' bear er
capabi |'i t Snd ISEIE I5cd1 UxeRakged) BREs iMakeid BA SRIFBIyaSndl

determ ne%qqglﬁjemenP STN, so as to ogt?%m se th bandw dt h, "and t e IVB 18 is
i nf or med m@ENnEE aseipjnstedeu ITerT reqqmnpsda@prlg 93The M5 al so gets
confirmation that it has received an acknow edgenent for its original video
call node change request, and returns a nessage to the MSC to conplete the

UMI'S bearamilgnief texdier @5 réfepeeisto (g %pﬁﬂoﬂriaté' WEUcDreesinnmndasionsvioconpl et e
for multinmedia conmuni cati on between the M5 18 and PSTN term naI [ Step 14].

Conmuni cadétaits AKESMpl HbE'S @nd, |§thz€atl Setenr sianalling; Resummaryel SRBE 2003 34

"t o1 vor 0 e B S oS P RRIse B, siorEiMer acoralrsy B SN 04, 0B GRSl | e
Figure 105, Bld)uaté Frevided skesrenth edrde:r m@taldeuneeﬂsmdwhg owfl theedrvaintios hment

froma GSM/ UMIS nobile station 18 to a PSTN termqr% bile ori |nated
cal | set ulﬁyrtlgel@@mn%a%la gvesdedha infepdatia coniant; e‘”g B RXFRANg
particul g t t v 0 WI th
direct vi d%a%’elehl }Q@gﬁﬁo%mugr?@ng %80%%32'% guredd %bgast's#g%ablgﬁngc\iﬁﬁ ch

or i gi nat emobite ateiatlaateddeéwﬁr)alahdd muobitem arfiginatedVieRIQ . dikdstionst Mereassuned

that the inte rking . function of the.MSC i dapt ed nf r ith V. B,
(but not W@ﬂfr@ b}? f%'of‘ta'&%m@gﬁaﬂ%&op&{ggﬂ'i‘ géél p@\ om t he
V.8 cal | CungH | g,%ﬂ ddﬂ‘f%@a WANbS KRIREYd. ARaBEbLS eHll 3btug nes $argpdem pool

i ncl udes a nod whi ch conforms to V.34, so as to support V.B. This nodem
acts as ausgdynai | iI8PNsoande AMT Sletnetworks4landr atet edefinegl aind iHddrpreting

V.8 signallin ferri 10, V\,hnacall originates fromthe M5
18 (in thr%oggﬁ%‘f%'%srﬁ%%é&@apgyggﬂl5eSp§ﬁ Y&lYtial SETUP nessage is sent
fromthe M5 18 to the MSC 10 [Step 1]. In this case, as in the exanple
illustrated in Figure 9, it is assuned that the SETUP nessage sent fromthe
nobile station to the MSC includes a video service specific codepoint by
default in both the bearer capability BC and HLC i nformati on el enents.

Havi ng recei ved the SETUP nessage fromthe nobile station, the MSC 10, in
turn, sends a SETUP nessage to the PSTN termi nal 15 associated with the

d| aI I ed subscri ber nunber [ Step 2] The SETUP nmessage i nf or ms the PSTN

o 1 ~ - Y b1 D N I o I Y T 1 -



24 Novenber 2003 35 PSTN termnal 15 to the MSC [Step 7] and the MSC, in
turn transmts a CONNECT nessage to the nobil e station2{Sowmb8]2008t this
point, the MSC instructs the signalling detector 41 to generate in-band
signalling to identify the call type and bearer service required by the
calling nobile station to the PSTN te&¥m nal. Thus, in the current exanple,
the | WF nbdem starts generating V.8 Cl (Call Indlcatlon) nmessages i ncl udi ng
the 0x21 HFTEBde expected froman H 324 conpliant multinedia termnal [Step

If t u S.a opriate
reply fr o PREMBLAMALE I el SRECH, GETUE. oeeRates " 8ah Bhlie
i ncor por atedwork \6.94 frommpai INOS@) nodve nidbdlel Y¥ationi ini atdes to Mitktestdlrt - up and
handshaki n cedur resulting in conpection between the MSC and the PSTN
with a mﬁsg%iﬁ'lsg meite ra@?lﬁe Poginated dM](S)atC@” 99fEPp &aH costabldunent (8 for the
w181 eSS IERERY fineA SUETOPDRINE0E TG AL HCTRIITLIRIMIAN ST, SO
ban han 9

as to optimse e connection 1s co for end t o- end
conmuni ca'teltwork[ GE8M 0a4)8, paragtaph eaes)usng &EIUBémdesa?gmdntms @1 rate of
28.8 kbits/ stablished in the ESTH" a, correspondi ng V. 110 data
rate is (uEber0 RuoIAReN evpentsnilEs) qthemé/ paﬂﬁayt'@%@rgq QﬁaW'i ng

det ect or iBRRaf, 4LRRIE Rrdipdion 4801 HE BRIY of Ef B '%Qte%tﬂ@ﬁ s i
comuni cation with a V.34 conpliant no emt advant ageous

gi ven ti Epesificatly, i’r‘@tSﬁTMR ineksagkemigBCantgini glattest\l\@sBabrersﬁaﬁablhtyf a

h PSTN, t h
connect | G1C) doHEENab: FpfRcitdraie Gofs Bearet GAtRtTbELT He BRGim wi 1 1 o
"fall-baggp a‘bﬂwfi@ )]ty Low @wugsk lomnﬁétitimt?e(umandam%mbhaéle%ﬁtMEie for
~exanple, the ca | éd PSTN does not su port the call type and / or bearer

service itwoltigh bayeyCompatihility (il PLIKS. t erminal . Figure 11 illustrates the
sane nobile originated, PSTN term nated call set up scenario as described
in connection with Figure 10, showing the role played by the PSTN | ocal

exchangeThe pdrpésectiethe2®T iRforfatibnesleaidntes)BNto bgdswrie bSBRapstd PLWN

termnals according to the second enbodi nent of the invention will now be
descri be§eMi¢e{s} fﬁr@r ealbto be estafilisbed Bnd; ib s sedyfarcprapatinility chgekiegy of cal |

setup SCSQadés%?ESH{lg' gwemtﬂnﬁebq %ét‘%ﬂ@o@éb%&@%ﬂggﬁ@gh{%nﬁbﬁbnat ed

calls. Firgures describe call setu net wor ks
assum ngcodiag of the G IEs) arecprovizad |h|GSNb@4apaiparagmphntﬂ.ﬁ.@l&61 by default in
both the bearer capability BC and HLC information elenents. Figures 12 and
13 illustrate call establishment froman ISDN nultinedia termnal to a

mobi e malkh Rl fo EYNg23%08 &SH?Q{;} ht £9.814) %eﬁi‘necﬁlrjpbse‘éf?'tﬁélgb\&”éﬁ 14 and

15 illustrate ca establis romarm tinedia term to an
| SDN nul Comgehitiility nfomaatiqmelement ds tagpratdeda oeddns whichshesildiBe aisdd 15

| 1 ust h di I b abl i shed t t he 1 SDN and
PLN net IR R R rHEEE A et sspactly e b bl Gl £1 8al | | ng
cannot bmm&émcwanfbgM@ﬁoléqolayedlayw(s:rlE@ﬁrn %@Hpawwché&wtﬁ@%résm and
PLMN networ ks ‘assuning that a video Service specific codepoirt is included

by def auPtesentashim Annexd of SShhP4NS. |A9yV\1ECb§r¢BS_C[lQeﬂHatﬁfnﬁttherﬁem enments.

term nal Seetangpfs poriespbteufighs FEHRDIVERER e EF Raca el 10 i e
Fi gures géntairdintSrmatiors tbateaaalliestetiadyli @lp@BQ@g famm. aZMhUIltlmdmé yi medi a
terminal to an | SDN rultimedia term nal originated call). Figures

17 and 199dep|Gad)- r'hﬁeowevbeanmﬂtmﬁémhsn@apall ispstabligadbetvaendmebiioeen t he
cormuni ¢ TIPS S WA o SOENG e, ST RS GR, e B s canar  os
i nt r oductrdnsarentlywiftdm rtbey dadling party to the called party. However, when the

calling party resides in another network, for example an ISDN, there is no

guarantee that end-to-end transmission of LLC information elements is

possible and thus end-to-end communication of call type information in LLC

IEs is not assured. Therefore, the invention provides means for transmitting



considered in detail with reference to the figures. Figure 12 illustrates
mobile termnated digital domamin call setup with peer-2bNewmber B0dssum ng
gl obal acceptance of the HLC infornmation elenent to indicate an H 324 call
type and use of a single nunbering scheme for nobile term nated calls. Wen
a multimedia call originates froman 31SDN terninal, an 24 Novenber 2003

37 initial SETUP ent to the gate I\/BC 10 [ Ste . The SETUP
message iR GRS 'Hﬁ’é”@ Pl‘egeg’y‘?ﬁé’ |'&‘°et?’¥l°”f$dﬁt \ggﬁat(‘@_sl %‘%‘f& §r%d|}thb‘?r5£ti on of
the requ uRhtioh YPELE | Fﬁﬁfﬁ%ﬁloﬁ%ﬂéﬂnﬁﬁts |Bmdtfbb§3|§}@”p| e, it is assumed

that the SETUP nmessage i1ncludes a video service specific codepoint by
default in both the bearer capability BC and HLC i nformati on el enents and

that the 1,SDN.ternin re s. a UDI restri.ct tion) 64
b 151 o o DO LA oM RAL RN miRton et i =B M e PsPidEe e

i nf or mat i pheMotdMB¥er | it TEAR fdheoMpatibllity theckng! Thandoftentadrids t he
request ed bearer service and HLC information el enents in a SETUP nessage to

t he nobi |eedingof 6H-CQLEES & deseribedrire GRMi 0408t paragiapl sifohds! banddtsdi ng a

scer profie. Ropamrpet Ol CheindT i S SrBlmBEc E, AbiafTE T H e ) ° P

t he nobi ligcsinpidrifatioAN ABEORIP & BofnkeexafipRsemboblMAsfE dfethiiieentidn prow des
an indication of an alternative bearer service, for exanple a V.110 28.8

kbits/s Istascabed jlaterf e thentextcHhe I%%a@@esecrﬁpscqmga@@rm@tmeraM@d as a
CALL-P the M5
sends. an "OEERed TRy R opEbe) BRSNS kasd forl 10s whPHdn LaGE ) 08
t he cal | eCormpéatisilitybefofnSatem @]Ieraadtssualueetqammlttyedt h'ansﬁﬁrenupmbemmhe

.ringing tone to the caII|n subscri her I.n the case. that fhe
r questged)rl%%ﬁ@lg %‘K’r‘ﬁrm@"% '§§|¥ﬁ§\"ﬁ %?"H@Nt gadrig-eng! tran %ﬁﬁ@ﬁogrressage

is sent f b n [ Step
7a]l. The %@IFE?%SEﬁngéﬁm@iﬁé@&h%@ggg todqlﬁ#gﬁfggl(\jl @ru?n Wo[%set ep 8a]
and a coremebodioents obthl imyention mheve icgillrtypé ynfoematien éadptovidast in HL@ade [ St ep
9a]. If an altgrnatlve earer was su gesteddbgj iq]he rmblltEEE r’pglal in the
CALL- conantpEmalioe. Slemants omeass, BFe five duaYudsl i fsurs e b and
9b, resulitfoRgation t hiresbabl EshfiMcatéd annal dikifidhs v avherRr eéndjfb%!fhﬂe 13
illustrates call establishnment froman ISDN term nal 15 to a nobile station
18 usi ng teansmiggien ofilb&r IEsyisawti@essidlsor ding to the second enbodi ment of
the invention. As in the exanple of Figure 12, it is assuned that the
initial SETUP nessage transmitted fromthe I SDN term nal includes a video

servi ce PRIi-DENEO0depoi nt by def aul't in both the bear er capability BC and
HLC i nformati on el enents. in this case, it is further assuned 24

Noverber Atsosding toHaEM:Rd- Q80 magmpdjn 2. 2:c6r§rﬁ|nlt-'&9N5r(Q%| Genfirrd)i bl e.

| |1
meosages MMESAds T sRERICH KRN it ihtor Bya febiy B fhePHendtkin Shtty w's?;glo
i s adapt ad domfianérincorhink &élﬂd@ddsltteLﬂkSDlNel SEB‘MIRJI nsespagk| itmy QAldt-ocol

conpar abl e to V.8 / V.Bbis used in PS S‘%{P so,t hat |hﬁﬁan recogni se

N
a cal | t\feNFraeseage icRNEINS & PUMbRT B 0\/“3'?‘ '9“ BIeREs-i SRecilicAlyaitt i cul ar,
t he MSC f &)t S ng in t he
L"SRS of TR FO 0I5 B iBetler CAoANA (RO RGRREGR ceretsa HRYS)
speci fi c&C olEs Hras pniyhanchodedr lnamlseoﬁéuLLtﬁONFofmmgﬁ:tm(m eertaignal | i ng

detector 41 for detect d jnt t | | N
or 1 o1 nat 6ongBs ol | BoneaneRRs Al MG Rvede LecdtioBSan Wb DRRErCal 1) | an
initial SEpYRiIiTEMGERtion |§Qﬁélu8é@rﬂ tah@ALﬁf@bNewﬁbaeégé ard ApwHeR the [Step 1

]. The MSC 10, 'in turn, sends a SETUP nessage to the M5 18 associated with
t he subsenobjler stafiopewisties aebleareir rRprds®l o brestehlishasb ethen thangihatl i ng

[Step 2] ETUR sage hnfar.r h of [ £Q ] I and of a
def aul t é'?;\ér § thﬁ?‘\?rg?c apa '@gei f?\i;é\(ﬁhaj@n elﬁﬂ&g § @o\?ﬁhé cat egory
(GsM 02. @Tuﬁh@\ek&é‘ﬁ drespandn he BeaabrnQapa@Ab,LmaNﬁmmmagenaértter havi ng
checked the conpatibility with the requested bearer capability [Step 3].

Thi s messa¢rived in gronacgéen avtha aCcAPCERINY @&Hé@em@ésagee i SWRFIRG (1 MSC 10

ringtng. 17l B B RBSRIRR. PEITleRR; RE e oot G YRR Rt 1, (e

MSC conneggfosmbtien lin MALNIGCIONE rhésddi@sCrhén nmeaumwg berweieﬁSt digstilarFi nal | y,
a CONNECT nessage is sent fromthe MsSto the MSC [Step 7] and then fromthe

MSC to the ISDN [Step 8]. Wen the called subscriber answers and a default
speech connection is nmade [Step 9], appropriate speech transcoding is
activated in the transcoder unit. Upon connection, the V.140 signalling
detector 41 of the MSC 10 listens for and interprets | SDN originated V.140
Si gnal I [ ng [St ep 10] The detected signalling related to the

M. o o




corresponding GSM/ UMIS signalling by the MSC 10. In this case, the 24
Novenber 2003 39 detector 41 identifies the tel econmun?iidevieorers?®PYi ce
categories as a nultinedia (H 324) call and a 64kaps transparent UDI bearer
service category and the MSC instigates nodification of the bearer using
the layer 3 call control protocol. THen, the bearer capability for the
wireless network is set to be the sane as that deteymined for the | SDN, and
the B 1@eheoksraserrsasetedHia the GreaPia EMPOIRsats Al {heankention WIS i on

el enent [@50%? 11 ]. The M5 returns a nessage to the MSC to conpl ete the GSM
[ UMTS bé er’ nodi fication process [Step 12]. The connection is now
conplete for UDI nultinmedia comruni cati on between the PSTN term nal and M5

18 [Step 13].. Figure 14 ovi d t Wo | es,.of nopile qgriginated, | SDN
Lor hi nat GBSt . & Ll Trohe. BSTRL RumgoBare e A £ A0S | n

ot her worgsSiinddid i - ~6H N ARdodiReh

possi bl e rﬁﬁlgﬂeidhér Eeu’gﬁﬁ?"%%%ﬁ@@mégrﬁ“gﬁsb‘?ﬁ@r Ldégi ng %et‘womg,ﬁf or
exanpl e arf tISSTnvesttioorwilll iavk begdaededbedDihe dicstl erskodinmey afitbetineentisneway MSC.

In the fir exanple, the nohile term nal requ | r vi ce of
64 kb t SMEBERI0 'HPR'%@EEE@BHQO%r\ﬁ’1'1‘?5‘99"2@Pﬁ'p%oﬁﬁ’i‘f’sﬁ[}ég?@gﬁ‘geﬁe’{ﬂ @ﬁf i's
request egye 'dés@ﬁbétg]ciﬁs@ﬁ?e édntbst ¥FSVARE EHRtedthBlishdritd foet ma NRETNS
conpatibile with the requested call type / bearer service. Follow ng the
cal | set upultimedia tesminal\in a mobile mudtimalliadesningl.as ilustated ie &igures B3yi nat es
froma rmbidlf termnal, an initial SETUP nessage is sent to the gateway MSC
10 [ St epaf a'/ 1 b]. The SETUP nessage includes the called |line
identification (CLI) and an indication of the requested call type | bearer

service. Again, it is assunmed that the SETUP msss_age i ncl udesbg Vi deo
servi ce driewer Bcillusigatesi an examplea@f videp sall iestarlishaant frempak Pty BC and

e i nf orfaeingh oG EERp St DR HfarReth oy R niinBaly e e

the requested call type and bearer service information in a SETUP nessage

to the I1SDN terminal [Step 2a /[ 2b]. The. | SDN term pal responds.by sending
a CALL- cOvre salledhprrty geﬁfﬁ! qapebjlity O%avo%fﬁ'?te%ri@ tﬁ%@#'ﬁarﬁ%bégi'}%%’ a 24
Novenber = '?{B?n t bl ' ﬁéﬁﬁ't@ giStep 4a /
4b] to i n@ﬁ?ég{gﬁeyggl sgﬁﬁgﬁlﬁg %&Jc’gggﬁﬁg.thﬁggﬁﬁ E%:dhlgﬁ'l S tgrgri nal
sends an tié: BRAIF masdeme startst listeMBQ, ta diierCh (gall indinafion)i mgisaggemanst arted to

th Il ed subscri Step 5a [/ 5b] ,and sub 1y theMSC ts th
i g RiASeds IhBandbhakewilivberPRaRT of By BARknY et IalER, 31 ASComecT
nessage istediglk| fdéé%)g% é% gmdaga r&oﬂ?dliabtég@m M2 4B plidatRnoqil sehd

subscri bér answers / 7@}. The t hen i ssues a CONNECT nessage to
t he nobi Itke 3t.8tConofstOx@1dstap 8] Only after detgaling the wligdityrofdegaming | s

establis for end-to-e ni.catiaon [ S ep : .gur

i |l ust ra[{zg %%‘iq &t abiCi Eﬁ@i" éﬁ&abﬂ@'g%ﬁégs‘?{@ﬁ%ﬁ @%esetliﬁ'gl %Eﬁl‘gt%gr ni nal
(mobi | e afdrgb8ainadisadt! Toraeamhsieng niisdiahed speectd calfto dhewalled pattys
invention, in the situation that end-to-end conmmunication of the HLC is not
possi bl e.dedicated .32 yigiegesarvice membeinscoder in the MSC 10 is adapted to
conformwith V.140 so that it can indicate a call type as in-band
transmtted V.140 information. In particular, the MSC s nodemtranscoder 41
can i ndi qRigereV4 litstratgsahki same rerhbedibié®s aff the6irweBtork ssdestivibeddial at ed
data, as explained jn the V.140 specifjcation. Thus tltg\g Wtra]nscoder
unit of MEOngstian Witk Eiogra 3. showlg dke arole played kY thei iy TNidPERt i ng and
i nterpret] ' [WeTel . =l r .18, an
i1 ol SRS dEEFIPREN Solfp. THRERAA 1825 oRicAgRTs sl BAdRIe MOt oo
servi ce ghectdlepharaegaihaingby withf avhichi theo PETEC raultimead@ i terminaht ison

it or nat I GRNBRsskialaiup RasalnadictvEes skehdtads MFRHFE PRiNrafel ge ¢
Wi thin di:ﬂi&t B%;tv&é%rl eRehS9BY Bnél! (§EN WA has ORLMNInes PAMN Mtwerdk woul d

interpret | romthe peer-to-peer transmtted HLC i nformation el ement.
However , takes pletewoinka signallmgraatwarkiktiowdoas Jighalliog fostemdNUBer 7t he SETUP

ressage LansMAL ed Lrom Lie NEC [ SLeRoAlof RS GO fh HaETO.¢ tal cal

control
Q.700 series of recommendations. Generally, signalling between ISDN



2.1 Novenber 2003 41 the ISDN termnal. The | SDN term nal responds by
sendi ng a CALL- CONF nessage (Step 3]. Thus, connecti on24Ngralbbi2903 i s

conpl eted with know edge by MSC 10 that the called party resides in either
an | SDN or PSTN network [Steps 4 - 8]. As both H 324 speech call first and
direct video service signalling coul ®be anticipated fromthe M5 18, the
default user data (in this case speech) is switched to pass through a

t r anscod@etwoikseantbthenPLMN alsp tekesmiaee yist ap SH7. ng&wqrh,ea% idﬁﬁst“ﬂkﬂa'rrobl | e

station d C saa:g?%ly | at er at
the w sh\ﬂd‘fwwq%ﬁﬁi{)f %’r‘n&ﬂé 5’ eg] 'tarsgjnssg{g] e(?éul shét I |ér% det ect or
41 is i nsgh keSS blgrfahmgpwél‘émoa@emln@ﬂpm |(k8M\U§e¥0Péahmdssages

si mul t aneous V. Bbis signalling) as described in V.140 d Intel'

Vi deophorefiitions afthe I-E’nﬁ@@éﬁggﬁ ﬁl%ﬂﬁsgfggbp@m&%ﬁtpaﬁ” gaeadimRBts s
term nal I the | SDN
term nal )0}??4 §Fees[%n% @ﬁﬁaégb%r@b’g?g‘lt‘ (laTl?ng' Pe}éfnghgﬁgéﬁrf?lvg%s t he video
application at its own end. Next, the bearer capability for the wireless

t k Tt be th that d t f t
Dot 1o Se RaforingaurBLe dasalaiahment 81 aviies saiderar PRTN Bilueedi ool |
type wit 'féﬁmh?ﬁa?&r{jfﬁh%rmé'fﬁ& &hﬁﬁﬁi’?ﬁer& eHvéntuoﬁ%rﬁﬁeﬂbé@mﬂ@ns a

ron an ac

confirmat as recerve e dgenent for its ori %lﬂnal vi deo
cal | nodehe P8To¢ local exshandgend ByBsiges an lllSHE’ lnitia Addgsst Messrgadé

conneot | 85150 ThaliedBNbNGLEESH Spicif ol AE arionbreRTEded BRFButGlur®Re vs 1
and the I3ANotfrNinfsimdtinCReldfilg t&OMBMAG Cand Q’(hridﬁh?sofpﬂ@%allmrﬁfthisbps UDI
. bearer service category. Fe@gure 16 illustrates call establishment from an

| SDN t er reimodinent o investiani snwhieboa Ineultislerdyrabedng sehgmesisiped singl e

Furt ner - Sho R e RO GRfalle: B rRERRECNEIERRY BT theclap G R Gy, one
setup. Theyrgealiaks s¥rvice MirBbd® \When ther M lis lué(téleé@?oyembab‘lscshmeﬁtt of a
mul ti rredl a (video) call. In this case, it is assuned that call ﬁge

i nf or mat iretiieves pihevicabtypg aed Jbearer reapabifity Hefosmatiep foroth r 2003 42

bilit, f t
Corm nal B fePkime "R Mie°haEhts HATRBdRO 0B SETLPN 4,
contrast rhesddye tenamMssl aD[IS&e;@m] dd this dasgyasdllusirates i]’.ﬁFlglM’ﬂE#Btheaﬂdll type

information was carried in the BC and HLC inpfor el enent Lln Figure
16, it |éy%?f‘ﬁé}eaé%fs%ﬁﬁ;ﬁ!l)"tthaifoffﬂét'qfsmf'a Esem%fr@'f Er?a{ft'ﬁﬂs nthe | Lc

i nfornmati EW&I f HsETUPFhdebyeen networks. Call
control s%éng% ?EEQB%WH?&&%HHJ% trgrm nal and the [SDN | ocal exchange
with which it is connected is i rrpl enented according to I TU-T recommendati on

and ¢ ear dRASITS ESoRsB i endinha SARRGRNT radioeta o BE NS BT hoa” o

Q 931 arg, aﬁlﬁgaréﬂafckém }tsstHp%'hbﬂlﬁl tleqge Uééﬁ’d ptofileSDAsaillty © amitt othe

signal li ng rmore, as In the case of |nterconnect|on bet ween the PSTN
and Pqureq@medmrerecamdnﬂg\eslséﬁa@3beiﬁb|sane§sﬁgﬁe@tf@a~@r@egaa9e%§§w€@ of the

PLWN t {

r ecorr?rgngg({cﬁ%%ac%ﬁpf%%o&t%%g%{ (éﬁY'?l ng et we"ejﬁ Fef{h]m%%l\lelscﬁllagégﬁ:mge

and the gsih SS(ép st]aqhenplON Hafbrossi e RSN (LEBDNatsdr theaatiiressssagi ng

as defined in recommendati on Q 762. Cal(ivﬁest bl i s ment fr.o an | SDN

terni nal signas peamiresh fon wutiagiheagallct galeq\Raryt TEFeH i ssues
931 i t

i o s et P8 sorus fard Al R TOmeteag Xa e M0 1d ?“‘?’ﬁﬁ'ﬁﬁﬁ “"%‘2 bear er

capabi | i trjn gﬁ@ G yF ) btéﬁedni@rthatcaitedelsebmntmro[fStepeﬁ]SEWP inEssw@gon hen t he
Q 931 SETUP ne ssues an

ssa e is received by the ISDN | ocal e cha égf: b&)%
| SUP |A|\/|F(a5ﬁetiubap Mo theBS TMELEAgean IR K2l b%'io&ﬁ%ﬁﬁ HRGHIFRP st ep 2] .
As end- t;egsgs}fqbﬂueg'ﬁsemia@%bgé@%ﬁﬂyacémeaé% ﬁéYngﬂ%éDW%é‘%mbk s

assuned e inthis exa he MSC 1s abl € t0 receive direct
out - band tefrgimal. IWhgnitinelicabied ng$dré)ecanswat$tmaf cdlha CONNIQT BaEs$sa0er mat i on

| t Th t t t ted |1
Cype. and IbESRENOGABAIND, 151 BEQSEa!§ 1S EBTIeLhRah TanERMIS oo ieeage and
t the PLMN, f
xampl ¢ 4o B G SRR ARBRE ek S e [V ISREN B2, 05 para 9. 3.23 [ Step 3

or its UMIS equi val ent.



24 November 2003 43 Meanwhile, the |1 SDN | ocal exchange inforns the calling
termnal that call setup is progressing by issuing a QfRdveaki 208ROC
nessage [Step 4]. On receipt of the SETUP nessage, the nobile station
checks its conpatibility with the requested call type and bearer capability
and transmts a CALLCONF nessage back24t o the MSC [Step 5]. The MsC
subsequently issues an | SUP Address Conplete Message (ACM) to the | SDN

| ocal exchange to indicate that all the address signals required for

routing of,the call to the called palt ae?ﬁ%ﬂreeiv . 6] . Next,
t he nobi |/3éftetrerleﬁlcﬁ51|g nﬁgn%%?ﬂr@ﬁ? @géa@e“ﬂ% e"l?@cérﬁ' r??%q‘%nﬁr%%%ﬂdthat
ringing gsfepﬁgiilféreihet V.8 It @Il pdicHtibaT mésagk &t éxpetled Trans annH@ZMt i on is
forwarded as an | SUP Cal |l Progress Message G via the SS7 network to the
| SDN | ocZomplighhiRFe N spdimepiadaratinali K a Yt Chseods 062 hinrecelyedfrofmessage t o

h |1 0al - 1 i : h
cal 11 ng J8sEala, RrEE (REP, RS ARECIIE FBBRAS Beliet I ossage
is sent foopmpdtibdlityBaitie VIsst. MSGbaeguertlyf ar WaBdegtaasupnand®URanishakingvessage

(ANM to the | SDN | ocal exchange. Finally, the | SDN | ocal exchange sends a
Q 931 comreesdurasisapitiated datencdil] iaRg sabAPAreRNiate Rearet dan epditerenshi t abl e

for the I t §ONe 1.Sp,€ Lshe Lleqstat i support
t he call %?%@hﬁlﬁ%ﬂ%@aisgpﬂ%a?llygi ng%t%/&r e%sfjeé{ee\ﬁ(fng\’y?ﬁéeécgg%}df n{g SDN t erm nal ,
t he cal | recomeamndatiophaakes prodsioss for thedissaoéd rlapgetafpdata rées frdma, 12a

d 13a, f F 16. | . f Fj e 1 fj th [ 1 | SDN
form et 2400t blesup da.a8600 ifkie Bhawich thf duher data wafes, Ak gHORD: Lo/ s
UDI bear %rrp i rYaitéefoH\ﬁdécﬁ‘Qe%Pngy.t Htthé NGeBBR bReimPldF, NethbsaiRmit, R ovi de

t he requi bearer service it does not support the required data

rate), tM.34isetanale ofpd88aMhbits/s is lkhoREXT far cemapuricationein theePFENHNK i es t o

the initial, SETUP message. As..expl.ai ne rlder ding to. 04. 08
para 9. 3. ,tq%@nﬁétﬁ’i'?rﬁmeﬁﬂ?n'c& C&n%\?(ﬁggdlgﬁt Xrﬂ@fi rﬁgasfe&”g%a ability
i nf or mat isgRectéd tae defhimupiddtioRE it aBe. PEMN (GBN) IIkknBeahieoBniheenar oceeds
according to steps 1 Ob, 11 b, 12b and 13b, in this exanple resulting in

t he est alsonphgon. of an V. 110 28.8 kbitsls bearer for the end-to-end
connecti on. 24 Novenber 2003 44 Figure 17 also illustrates call
establishment froman ISDN termnal to a nobile station (nobile term nated

call) usiThg @rfiangbe muniistei Ranbefiage sehemediftly rhobild eeraimated esdliedi ment  of
the invention. As in the exanple of Figure 1 it iIs assuned that a video

. : 16, it
servi ce @gseerdingtatedist ambodiment ofdaa imerdienpipyides thp advamage dagter
capabi | i oA, i nen : S ; wever,
in this tépa{lesg’%a??pusghéésés%r?gaér Et%%fmé%’?@%ﬁdd%I?f'%’?tﬁgﬁégtg%b%%dégﬁﬁ%m%ﬁ?cati on
i s not ptiseughea pgrocesxaffpiegotiation dn pwbighr theemterivarkiagi funetior raf nipenet wor k.
In order to enapl e call setup.using,the aforenentioned sjngle nunbering
schere | @otawa) UG istens 10 HE RIBIARNAUS FHER 115 OTRURS PRLMYR: cvay MsC
is invoked during call setup. Specifically, the W is adapted to conform
with V.140, so that it can recognise a call type frominband transmtted
V. 140 i nfothafélowing,na pacond ehbodimbst dBesinveotion that stoploys 41single adapt ed
to detect V.140 sigﬂallinﬂ in.the L Fs of 56,/ 64 kb EOP nodul a]ted dat a
as expl aiHEPETRG FENGME40Ns YANST RGPS FULRR{IRETS; ¢ PRI @ (fiadle
nodem t r MSISTIC! wilnbe @dscibedaciks orferatosesatsie! iniglerfiehtionr ofta dingledet ecti ng
and interpreting V.140 signalling. Wien a call originates froman |SDN
t er mi nal NumMbesig schame timidiffergatepanectian seerafios daghugingshose ytheseTup
message .S (S&r r h etm nal . C e l4n!@f ormati on
concerni ﬁédﬁﬁerg'}a;qoﬁ@a[legoé%%ﬂobyﬁ)%@gdpé%%@gﬁ g@r cg\klg B/lr%%e?] '?’n the BC

and LLC ipréadéeaiitnagdigoral funefiondlgy, QO 3LtIivedUR Figasage GeheeallyoEhis0 t hen
sends a SETUP nessage to the M5 18 associated with the subscriber nunber

dialled fencligneiv is unmaded by cthia 1WF sanhantionglly dhep transcadrr drup
. j LRGAG Il :
st AR Ao SRR A L SN 110

M5 18 restardsvifenes émeiagetmdddLL- CONF nessage after havi ng checked the
conpatibility with the requested bearer capability [Step 3]. This nessage
is forwarded as a CALLPROC nessage to the I SDN by the MSC 10 [ Step 4].
Then, the MS sends an ALERT nessage to the MSC informing it that ringing
has started to the called subscriber [Step 5] and consequently the MSC
connects the ringing tone to the calling subscriber [Step 6]. Finally, a
CONNECT nessage is sent fromthe MSto the MSC [Step 7] and then fromthe
MSC to the ISDN [Step 8]. 24 Novenber 2003 45



When the call ed subscriber answers and a default speech connection is nade
[Step 9], appropriate speech transcoding is activated pnNéleemberzBmNscoder
unit. Upon connection, the V. 140 signalling detector 41 of the MsSC 10
starts to listen for and interpret |1SDN originated V.140 signalling [Step
10]. The detected signalling related 20 the tel econmuni cation services is
mapped into corresponding GSM/ UMIS signalling by the MSC 10 and, in this
embodi mere, PSTY wiiinates: mpehilestempinated gallosetyp. theesigaalisn detesigridle | ayer 3

Cel ecommiRreanb B EE TeahIPE) ML vetddS ot HESHTN IBRer NG
64kbps t rangpahent itUbtepeatsethe dnband sijnadingy medsagest retatirmprnter theapabi l ity

for the wireless network is set to be the same as that determ ned for the
| SDN, andelegemuminigatian sefviseseandMansfethesy irtetanppreptiate;digikal; utthandsc

i nformati : : : to
corp! o ¢ oMl Hen e et shandiif M8 S 1O RS FES FROGIDplidfe g
connect i Getup niessagingpioetiee fdemtiiietl calltyperfSiep 308htothe mokile feemivedn t he

| SDN term nal and M5 18 [Step. 13]., Figure 18 i trafes t exanpl es of
cal |l est ’?S:ﬂﬁlh’@ﬁt'y'fthﬁrﬁ‘éb'ﬁﬁ)Bﬁt'Ql‘sﬁghg@‘Fprmdah* *'uws lf é’rpsﬁ’l rﬁﬂ%ﬁ eS
ori gi nat I OLAH NGt : I tiqO i N pon. |t
al sg il ngta:f%i eS)sen?ﬁg ?ﬁ(y/o (‘/eﬁg&@g?%;ﬁ%mll ggﬂﬂleg@f] 'esxfgkflfgggg'i?y@g?? set up,
showi ng trhappingriafdrimationhfar arc dliB24 estlhwiseahows inaFigwey MeGnd futizerPL VN
net wor k an thf ISD%LE. In this case, it. ia fu trtler as umaﬂ@athat "
end- t o- efffOHNGHPR ONYRTIAPRIARRACSS I5d¥eVidrd ynder thig NGAGIG: MARNMAL, 1 SDN
and any iiefiV R tagt. net works, for exanple an SS7 network |inking the

gateway MsSC of the PLMN and the |1 SDN | ocal exchange. As in all previous
cases, specific reference is made to video call establishnment between

| timedia term . [ ' : i | e,
1 ust'r ad BangEpRyBale® RSy softpindfod AL SSRGS ST A0 Feth RS o8N ©
cal l'ing 5l dgﬁélfsﬁ@?n”ailindﬁﬁm theenbbilderhinalandibhting@thestyppaficaligo bedeo 24
Novenber 2003 46 tel ephony using a UDI bearer at a data rate of 64 kbits/s,
cor r esporgdtafjishedt ard nthei gﬁﬂﬁ!a@%ﬂl“&(@ Eequiresh| Ehe oMSEoheni erivests in t he

| SDN net ' LWhuag i ' i abilities
of the mipAre) B8 BrE SR BelR, SRy TRIcR R 3L VB s e TS HBE

maxi mum Gitbaap@opriatcaahakblgeaei in-iaml sighbtingcthat lkanulse dntieopretatt by athend
communi cation. It _is assuned that nobile stations designed for use in 3rd
Gener at i $@MPPANNG ESIY I EMindlh as the UMTS system will be capabl e of
supporting this kind of bearer service. In the second exanple of nobile
originated call setup, represented by Steps 1 b to 13b in Figure 18, it is
assuned tSimilat lpecatidnsn@reomedessatyatwhan antérworking ihetwatem Ridddl mod support

a UDl be at a data rate of 64 kbitsls erefore, the M5 requests a

Vi deo cateCNTedEs 48 thSicass. e T ardnd MSCH Gr8tBly rRtuMeLMha: o ate.
in this cafaype\and Beard Sekitict MfSrmPRRITEbebREeH eifferéRE od@tband adigitalsed for
end-to-end comunication is thus limted by the capabilities of the nobile
station demnatsoHomewsr, asiexplained aboye, endrtn-end idigital copnestipntetweBEn using a

of for i ng P 7 SerbiReRR BBty fRAbRing BosShy ShE EhsR R Cps 't &
to 13a ofcabegltr i@ Adveseahy teehadmitsdametybe finfommati®h Md! artdridieatiigatSON to an

| SDN t ermi nal comences when the PLMN term nal issues a SETUP nessage [ Step
1 a], comedveiknin-Rand eméo rreceivReifdaand riigrallingsram. o IS5 retyods or jts
UMTS equiyval n I a a%nféj“ eparios i ol i gure 18,
it is aséo‘uc?r:ggd]b%aﬂo éﬁ‘%ﬁﬁ‘zééﬂ@r Stlhgebétpem fMégogegz)s%mpq(?@&?%sﬁﬁ%gggby

def aul t ifundtioinalityhe lpeaform calbappé idnd BEaserd skhvize miformatiommapgingnt s of

t he SETUP nessage. The SETUP ness s received by the MSC of the PLM\,

whi ch su@@@&@}@rﬂslRﬁt‘é@ﬁﬂéh%ﬁl-mla”aﬁgﬂ"gl Address Message (1AM to the | SDN
| ocal exchange [Step 2a]. As end-to-end digital signalling via the PLW,
SS7 and | SDN network is assumed possible in this exanple, the | SDN LE

recei ves lidshioadd bewppecidtest, thratldepegdingdirc titel expat netwanktcamfigutstionhe LLC and

BC given gateway MSC may enable interworking between the PLMN and PSTN

only, the PLMN and ISDN only, a combination of the two, or may also provide



24 Novenber 2003 47 information elenents. It then transmts a Q 931 SETUP
nmessage to the called I SDN term nal, indicating the rejiseaterald type and
bearer capability in the BC and LLC information el enents of the SETUP
nmessage [Step 3a]. Meanwhile, the gateway MSC inforns the calling nobile
station that call setup is proceedi ngéby issuing a CALL- PROC nessage [ Step
4a]. On receipt of the SETUP nessa the 1 SDN term nal checks its

conpat i bmtetvyorwrlghthheoth@alﬁ@M@rdiscgﬁhperyrﬁa g dniadiearag & 4be 19anerand
transmt [ Step
5a] . The%%ﬁﬁngﬁ% EQ%I%%\]@ e ue y&gs%éaggb’%a\lfﬂgﬁqud rgékgm rrpl ete
Message déedliption bhahNBﬁivteﬂtmdeFuethermbai thiel usbeofadpecifis lafq;rmalt.nr equi r ed

for routing of the call to th cal | ed haye been rec |ye ep 6a].
Next |t helaTmeRist e neres iRpabily BERMGRL Lo LAyt e Cbhange)
informn I e ep 7a].

Thi s inf g‘#‘ %?&Dﬁtlol @H glté]/vg?g %éﬁgtr?%%é P%%%”ﬁgrdégﬁ :dsémsl\/él;éstgggées %@I IG) Vi a

t he SS7 msttherdhdice ofisplBific| Etlags &H‘] paﬂhcullan)r fieldst within thesdsinformatiBRT nmessage
to the callin bile station St subsequ | y_connec t he

g no. SlgmeRts S ap Proaslsed st BRGNS aapE. o B 0BE answer s,
a Q931 gﬁ@gﬁgﬁ r@’? i gh wéutroo itRioMSGn[ St ep
10a] and 1s ora/a %&ggbﬁcfﬁmhé rﬁ}s@vrcg?ﬁ'\i@'eg r’%/\I SIhe Il\/BC FSt ep 11
a] . Fi namhjch dﬁfer%@bﬂmakoae&mmmdm&%{géand VBIL@SO%(‘EIUW@ subscri ber

[ Step 12a] and a connection suitable for the call in question is
established [13a], in this case a UDl bearer service with a data rate of 64
kbits/s. E'x@nkh@s ak tan Batup/Scéitiingstet the scrondrémbodimstitiodttied ilyenBibaps 1 b to

13b in Figure 18, call establishnment proceeds in a manner simlar to that
just desavili fiesd.bg ﬁeWﬂb@dclalééonﬁdﬁﬂ%ﬂntew@’klﬁﬂ)bﬁ‘weﬂhf’sahl e LLAMN support

the 64 k UDI ear its,S f 1 8.8
kbits/s E‘gﬁé\&sser aefe’rn% | ni ? &ﬁ@%’uﬁﬁeﬂgfﬁe& tQQ'Hf?’n }é\)/dén%gﬁ 2003 48
Fi gure 1@stdblighineat @ecdéécrﬁﬁdab\hlhs heferénde oo Figmds l6e Btarid 681 Twoan | SDN

termnal (nobile originated call setup) accordi 2% t he se g‘oodi ment
of the i @ltermatiyas fph%??é"@h'@@a@@ﬂetqﬁmﬁiﬁ@ Gallsc#e Bt doW' f the LLC

i nformati t ble. In this enbodi nent, the transcoder in
the MSC Igﬁéf%cgerc}@qflggl%t g@cgoﬁﬁgﬁgwth V. 140 so that it can indicate a call
type as in-band transmtted V 140 information. In particular, the MSC s

m)demranscoder 1 can in V. 140 si gnal | t he LSBs of 6 / 64
kbps PCMPIRIHE! Gt ﬂﬂStEﬂiﬁé caj "ﬁh'ﬁéat %F? 'J\’gﬁwopeg l1%0: 2t MR e Thus, the

dent t
modent r apggRAS)s eh@;'a slﬁ’%e%?ﬁr@r %r%gfalc'%gﬁi\]/ﬁﬂilté e §é’é6rﬁ!3er4\iaofﬂ?ﬁent_of

transmtting, 40 signalling. In this case,
cal | set tie pneentins | Asamentioned aabd\syoUs this emiodiesot; i M$CcdBnecti on

Scenar | GGORAERRRIBT Le IHE 00ak0 ANishd haard (EohRutnel sBsCqh 5oLl ng

the estakl g s prefefalily WiBbis ne&ltr@atqabén REcEghisx anglietypEifesin ehd . g¢scri bes

cal|l establishment between two S mobil e stations, and shows the | SUP

call set Npatsusg:ﬁﬁ|fmn¢t@ntlnmrrrta&r@wamcwéel@ pastisular, tthe M$Gs resamMRackor k.

Figure 21 jl t tion and
a 2"d geH&J%é %&%‘?rﬁ(ﬁkhgﬁo@q‘lf@ﬁﬁﬁpi 6’25‘{'2@ hi'F c}ywn@)d%mprre\{\g §b8t he

i nventi O@paoa@lly VBhidie Thdee naidem petiuged signbking nigtedtan4tifol detesting
described. Figures 22 and 23 illustrate call establishnent froma PSTN

t er i nal 2nd iaterRnsting Vo8 AM- %@isﬁﬁ"\@'n@-dual nunbering pl an. This enbodi nent
provi des a hybrid arrangenent in which only two nunbers are used: one to
identify speech calls and the other to identify data calls. As in the

ar r angemivihevofa daligoriginatest fremHh& PISIT N didi Gin tisis @ xdatpié asmutiimedia call), es pond| ng

h |1 ed | d f d [ ]
thi s ermb e il SETHE Bessagass pest GA) B SHeagnabid TadfSl: 1 ¢ hat
the call ($pe1] sTRP9ASE 300 ih NPt Setad AdEeAtmanbbiaiod e el st yae | o

dat a. fype 1s &peec e PSTN originating signal is transcoded
by the T@s&@dlate‘d wite tHButiE ribed numies didltedd usingrGE MY UiliiSocalbcanrat.

However it 1s,data) the actu ter e |VWF 11 as
descri be&'%ww‘gr@%? éﬁégtﬂﬂ%eﬁr@!g&‘enlggtg%tggén@ Q/%ﬁ Bﬁsﬁgecfal I

est abl i siHBRhs itie S 3 sesrradiinEsthing ¢dil Aeevoba diﬂé@lt chreyger i cdegai | ,



with reference to Figures 22 and 23. Figure 22 illustrates call

establ i shnent for a speech call. Wen a call origi nat e Novomb¢rd?€0PSTN 15,
an initial SETUP nessage is sent which includes the called line
identification (CLI) - in this case for a speech call. [Step 1]. As

menti oned above, the HLR contains a &atabase entry corresponding to this
CLlI indicating the call type as speech. The {X{?&t 1&@%3 the HLR 12 for this
cal | typépesear dhecMiSaiBl raspendsr PrSsoinh§ bs )MERPEenddea SETUP

message .0 e 4.0 It 0f I i t tahe cal |
type ?s i‘ﬁgt@hc%#ég "%]C."'%ée}r%gwéﬁrt@?g%ﬁﬁg&%g %ﬁ%ﬁ%ﬁpi&ﬁé&_@%@l nmessage
?L ter hamhgggdn@s%b Qb@dstfdmvabr_d}aip;ﬁs' biGt;AILI;(-F’(I%i)?hmessag@t@ﬂhq: @S?'lémd;tyi ﬂh‘e'ij) Wwith
e requested bearer capabili e : ssage is r war, as a
CALL- Pgdyl%s%%d&%b 4ﬂ-h5- hPB’TN‘%J\g‘ h%gm%caﬂo/*@ﬁg ngﬁs_%agﬁe}?, %PG\FQ@A sends an
ALERT ne b0t 1N ! Ht 1188 t he
cal |l ed sﬁ'ﬁggﬁngelrt '[Wé% Z@Sﬂwg%ﬁn%%ﬂggqhiﬁ faglﬁgléwlg)éﬁgg%ﬁl%{égeﬂ]?hﬁ ngi ng
tone to ichasequdritlygteuMICi dmmecst dpe 6]ngik tané yio theCrNNECBURESHRRe i s sent

fromthe M5 tQ t Clst nd then from.the [ Step 8]
when t he [elgP gl:l }e%%l\@ i%mﬁé@fg‘%ﬁaﬁls 'EOWC{QVB%EDWOL‘??%%? or the
speech ¢ | r%me i ) r I lWwhdwraRe dalleda dat a
cgl | . V\hi#egl Zl:\l o;rimg‘l ggngstagr:‘)ﬁg?ﬁg %\E_?_ESE\H [ISgﬁ{ ﬁps exanpl e aerrul timedia
cal 1), amsubscriberl argsrp anskaadefault speechvgannection lisimade fetega?l &nd| i ne

identification (CLI) - 1n this case for a.dat I pl]. As

ment i oneé’pQBQRf@,(telsﬁée?mkaf?ﬁ?ﬂ(ip%és 3“8’%%%55@%5%%%% rﬁél‘s?'pondi ng to this
CLlI indicating the call type as data. The MSC 10 asks the HLR 12 for this
call type (bearer capabilit corresponding to the CLI, and sends _a setup
nessage tUparheonseatdn, othieni)eg th Vi8big signalling: seterior 41 ohidbe d‘ﬂgg: d& aul t

It | £ t ; b
cendi ny’ s TN SrsiRe /BT bRl el FREBA Y TAESRARINGY, 1 (e
request egelaest & tf@d@lﬁlﬁogimwr\]iwﬁm s8iviceBhissnapseadh o icsrrbeﬁ?)mmgdﬁlﬂ t hehPSTN

CALL- PROC t C.10 [S 4] . 24 r 2003,50 Then,

? ﬁeal\/B séddMT&geiQS_f%?k%%nE%stB@e fIfe 'k&%pﬁ?%ﬁ' rjrhﬂgs'g'lﬂ\gi{'ﬁ%td%rt?cﬁaf %a has ©
tarted t - i t
The. rf ngidetfEs e OBRaMMARIIAB, sorlies, cologiiy LONFRANABLINH 524 P Roizec!
message ighdsan2s.BKiows tiamshErdnd HdareMBEN@t eptegjorpnth dtter dases) m@reMVsC t o
the PSTN [ Step 8] when the called SLbeCI’_i er ansr\\)ﬁers anfd the default
connect i 4haN SNRRRAEESERICH .m%gﬁ,secﬁ%te% ePHATARGu LSt 8" y8parHdl “the
actual dgja YHEta.'|f"2é1éléosf%at?;§%Hhsétidr&%itﬁiﬂrtﬁé%seginddtﬁr'{?/aﬁwatwnam s

signal | i ng detector e M5C 10 interprets the PSTN originated V.8 /
V. Bbi s simodeémsharé Seaprangpd foheexaingplal as rig thel GSM Rlaged proposed

by the NESKGGR SRR oif SelihBaTband e REMSLRATRS SP5af Bedtenlig PO o ™
the bear gy e neobile &GN apRlech eRhhnsloly rprbfarabiyobldcke@Std (Bred@ntpar a
0 9.3.13). In other words, in this case the detector 41 identifies the

t el ecommioidspciabar sstivatian i the M8t uplldthe eall tyraqhas e deterBV Rt er
service a 28. 8k . e 4 j tegory. If necessary,
connect i ﬁ%‘”@«%ﬁ%%ﬁ%‘g@Wgﬁcqﬁtﬁégﬁg@?ﬁ %\?Qﬁn@aﬁn% " nbdens) are rearranged
for exanple as in the GSM Phase 1 proposed "alternate speech and data"

service. The GSM/ UMIS sEeech bear er outqpuﬁ_ to the rrgbi I3 station speech
channel iNe¥ir after smicgessfl Reteation pplethen sidnaliing, exrested by Jae iMAISH the Ms
until th yne i i n the
Fer m nal < QO e e e P et o] Il 1 T
The, the preessy [Stepabi]lvtigh fresultshin eonmedation with woceémimondeagreedodatahe sane
as that determ ned for the PSTN, so as to optim se the bandw dth, and the
MG 18 i s MadypHRRI 'L t he requested call type [Step 12]. The MS returns a
nmessage to the MSC to conplete the GSM/ UMIS bearer nodification process
[Step 13]. The connection is now conplete for nultinedia conmuni cation

bet ween tTeePH& tearen cajatditg fdithEBw([rSlesp nbdlvorkdsreaid dwt thensamm&&s pl ace
via the MSC nodem pool usin optin sed.radi g bearer. i 24
Novenber thabdetermingsd dof tr}?a%ﬁtlhrﬁ\g %g@tsa BHtémﬁé’rﬁT?r ngtmﬁ‘ﬁ&% Il now
be descriingharés riblifichicnof- the @edRll a8fal BRN OSM Miyar BB Bgnfror VDI s.
As will be preci atea, this mapping is only exenplary and simlar nmapping
could take place for future networks such as UMIS. GSM signalling is
generally derived fromISDN, i.e. it is based on ITUT Q931

reconmendation. So too are 3G tel ecomruni cation systens such as UMIS, .
hence, their particul ar



conpatibility with such mapping nethods. In this enbodi ment, information
relating to the tel ecommuni cati ons service is mapped i bfodehtbetHlod ( hi gh

| evel capability) information elenent in GSM (based on Q931 ). Sinmlarly,
information relating to the bearer service is nmapped into the BC (bearer
capability) information element in G Further details of the HLC, BC and
al so the LLC (low |l evel capability elenent) are also provided in the

fo:c | owi nprafeset _(@5%94&53lhﬂﬂ§1 oM g8 isHefopmed eigthiesrasvgstasiveall §e | i ng
gty =, W ol
sorvi co ANAtE e 127 TS RS TSRO B IHENVEC BRI S 1o

docunent GSMEUMTS debeerohoudificatiorpeodaessoiSten aBgd Tiner earndayionds ebence: [1 ]
| TUT Recommendation F.721 (08/92) - Videotel e&g{)ng tel eservice for | SDN
[2] | TU Foreleientendaultigedia sommuriicatipn betwaareier RSREL IS AndoMSt or

audi ovi sugl / ' ' | IAT. ' : -
Pr ocedurg?f g}r&éﬂtngjﬁ |aﬁ8ﬁ§é§é§§$}asée§n &f&ﬁﬁ?ﬁ@%@?@ﬁhgﬂwm&%ﬁﬁ%ﬁ C

sw t ched seeliep hsieg thetostegdry| ihvolviig TheRéWwimeodiarhi and \6plipnised GAHRG) -
Procedures for the iﬁﬂentification and sel ection of- common nodes of

oper at i o€areiSigR dfther 2003 52 between data circuit-terninating equi pnent
(DCEs) and between data term nal equi pnment (DTEs) over the general sw tched

t el ephone network and on | eased point-to-point tel ephone-type circuits [5]
| TU- T Redigarertiditistrates. B3UN (arighited, mobile termihated call ssitup aacerding toi nedi a

comuni cat 1 oL %l Srflobtheieht T intHHReo TRANSG he RSN EhRm: (gRe 2
PSTN local exchange (LE), again using the example of an H.324 multimedia
call. Further examples relating to the exchange of bearer capability

information between the MSC 10 and the MS18 are also provided.

Referring to Figure 7, establishment of an H.324 call from a PSTN multimedia
terminal commences when the PSTN local exchange (LE), with which the
calling multimedia terminal is connected, issues an ISUP Initial Address
Message (IAM) [Step 1]. When the IAM is received by the MSC 10, it sends a
SETUP message to the MS 18 associated with the dialled number using GSM
{ UMTS call control signalling [Step 2]. The SETUP message informs the MS
18 of the incoming call and, in this case, of a default call type: speech.
Information concerning the requested bearer service for the default call type

is indicated in the Bearer Capability (BC) information element.

The MS 18 responds by sending a CALL-CONF message to the MSC 10 after
having checked its compatibility (e.g. user profile capability) with the
requested bearer capability [Step 3]. Preferably, and as permitted by the
provisions of GSM 04.08 para 9.3.2, the CALL-CONF message contains
information relating to the call types and bearer services supported by the
mobile station. The CALL-CONF message may contain one or two BC |Es
and the order in which bearer capabilities are listed may indicate a preference

for a particular choice of bearer service.



radio interface |ayer 3 specification, GSM 04.08 version 6.2.0 Rel ease 1997
[7] I TU-T Recommendation H. 245 (2/98) - Control protoceNé@mberdovd medi a
comuni cation. V.8 signalling to be napped f31 Table 2 in [3) lists the
information categories that are available in V.8 signalling. As can be
seen, the call-function octet has 3 ao@tion bits, and Table 3 in [3]
illustrates how these option bits are used to identify particular call

f unct i ondHavksg neceivexh e &dLeCONTfe messagadtaranthe dder thee faspiestare cal |

et o Rt o P ARESheGR AHIE a0 PRSI SR Bgient o
t el ecomMMuicRahi@St&S 4] TheOAOM! ihfdrHICHPSTN LHethaealiethes eiddress Tabl e 4
in [3] indicates the availability of PSTN V-Series nodul ati on nodes ot her

t han V. 9Gigreie requiredhifion faufingstheneall toh 8w called partydirNeaPEBR resBivedan be

capabt | | ERoe e BhatotBan ALERT, flsshle thing ML A Shistinng ing oY | 0%,
the use gfp had Stddeddyw!thy FEIRR isabsEibtrt [Stgp SPATHiBeinfdrireatioppis ons
gthg” : [Btgp SN !

woul d not be 1 ndicated. The npodul ati on nbde I nformation i s_onl

ed
bet ween DEEsed hagkdethe BSTIMEES s an RRUR SrtoRragsess quéﬁg%geﬁ))fﬁ?qsper

sel ecti on,,0 0 | at.] ; rm nes
he. dat a et PR IS B5BRE A Folfedt, e bing BnS W hglodiid™ T he
basi s of tBanMinghaWhehehegalléd gulfsRer ahstiees PEToH!, ian@ONNEGEVh SRR based)
signalling onto which the above i goal [jng s mapped by the MSC GSM
speci f i cds s8Rt langgeP Heto tﬁ'@s'wgﬁef(i}rg@agjdsgh'ér's éﬁaﬂgm'tﬁe<¥9??‘&rféwﬁ‘eca| I
control . 3 r | j 6 fain afnressage
cont ent fF(L)érlTﬂram Ijlfile{e;‘Su grlglﬁﬁdﬂgl I %g’?%%QAQMW)ELSttEST% ?sgrg@gsga-l sC sent over
‘the net waokhnkotiomes maiel [Step 8] bod appropiiatesgpeescbliranscoding isaactivates |
establishnent, The SETUP nessage contains relevant information elenents for
the BC (HB&eirapseRAsNUNYy)  HLC (high | evel capability) and LLC (low | evel
capability). As nentioned above, it is these information el enents which the

V.8 call function category information is mapped into. BC The purpose of
t he bear ddparapammédtion, the ¥r8raVighis signaliing GleieC@FdéserthEéVlSﬁ:e‘lQ)éwgr service

to be used,in the cti.on. Fi 0.5,88 i idJus : BC
el enent ﬁﬁ?eml?orﬁgi%?@@ﬂ{edcg%éi%n 'ié'mlk@siﬁgpgid@ lﬁ{f}?é%%%l\;&rtai n
bits or G\ﬂzéim.meis?%ﬁalln@eeblb@d)ﬁ) slec@Hniuniciont Ser¥iced, isbmapped Gatoand 6d in
order to support H 324, as outlined below Transfer node (octet 3): Bit 4 0
circuit modespopdiogeGSMde UMTS signaliing by the MSC 10. After successful

detection of the V.8 / V.8bis signalling from the calling H.324 PSTN terminal,

the modems at the MSC and in the PSTN terminal start a handshaking

process [Step 11] which results in connection with a commonly agreed data

modulation rate.

Next, the bearer capability for the wireless network is set to be the same as
that determined for the PSTN, so as to optimise the bandwidth. The MSC
instigates modification of the bearer using the GSM layer 3 call control
protocol (GSM 04.08 para 9.3.13) and the MS 18 is informed of the requested
call type and bearer [Step 12]. The MS returns a message to the MSC to
complete the GSM / UMTS bearer modification process [Step 13]. The
connection is now complete for multimedia communication between the
PSTN terminal and MS 18 [Step 14].



Circuit node is selected Duplex node (octet 4) Bit 4 24 Novenber 2003 54
O half duplex 1 full duplex Full duplex is selected 24November2003

Synchr onous/ asynchronous (octet 6) Bit 1 0 synchronous 1 asynchronous
Synchronous is selected User rate (octet 6a)Bits43210 0 0 10.3 kbit/s
Recommendation X. 1 and V.1100 0 1 013@ kbit/s Recommendation X.1 and V. 1100
01 12.4 kbitls Recomendation X. 1 and V.1100 1 0 04.8 kbitls
Recomenfgurers Xiustetes \anl aternatige 189S TN« brigingtars cmebiadatmmated £adnd V. 1100

1 1 012.0 kbit/s transparent n conpl,i ance W t : 11 1 11.2
kbi t/'s/ 78°%Pt %ro%%rr‘?\@%c?éﬁ'i”gntg%?ss,ecg’ﬁgy‘?ﬂ%é??'ﬂ%an?{f%?/%xo%hg‘%gédi ng
points SP?Mﬂe OGN 19EReHS B tHO PSTN (Gt dxBRangelin call @etul sighafiiggtist here is
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(IAM) [Step 1]. When the IAM is received by the MSC 10, it sends a SETUP

message to the MS 18 associated with the dialled number using GSM /

UMTS call control signalling [Step 2]. The SETUP message informs the MS

18 of the incoming call, but unlike the example call setup procedure described

in connection with Figures 6 and 7, no default call type is indicated to the

mobile terminal. Instead, the bearer capability information element of the

SETUP message is left empty. According to this alternative call setup

procedure, receipt of a SETUP message containing no bearer capability

information, informs the mobile terminal that the calling party resides outside

the PLMN network and is not able to provide direct out-band digital signalling

relating to the call type and bearer service required. The mobile station forms

a CALL-CONF message and transmits it to the MSC [Step 3]. Preferably,

both call type and bearer capability information is provided in the CALL-CONF

message in a standardised manner in accordance with the provisions of GSM

04.08 para 9.3.2 (or equivalent UMTS recommendation). However, it should

be appreciated that use of particular information elements and the exact

manner in which the information is coded is not significant for application of

the invention.

Having received the CALL-CONF message, the MSC issues an ISUP
Address Complete Message (ACM) to the calling terminal's PSTN local
exchange [Step 4]. Next, the MS 18 sends an ALERT message to the MSC
10, informing it that ringing has started to the called subscriber [Step 5]. This
information is passed back to the PSTN LE as an ISUP Call Progress
Message (CPG) [Step 6] and the PSTN LE subsequently connects the ringing
tone to the calling terminal. When the called subscriber answers the call, a
CONNECT message is sent from the MS 18 to the MSC 10 [Step 7]. This is
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type and bearer service required by the calling terminal [Step 9]. Specifically,
if the signalling detector receives a V.8 CF code 0x21, the signature of an
H.324 standard compliant PSTN multimedia terminal, the IWF modem
replies, indicating its compatibility with V.34. Subsequently a V.34 start-up
and handshaking procedure is initiated [Step 10], which results in connection
between the MSC IWF and the calling PSTN terminal with a commonly
agreed data modulation rate. The bearer capability for the wireless network is
set to be the same as that determined for the PSTN, so as to optimise the
bandwidth and the connection is completed for end-to-end muitimedia
communication [Step 11]. In the example described in Figure 8, a V.34 data
rate of 28800 bits/s is chosen for communication in the PSTN link of the end-
to-end connection and a corresponding V.110 bearer is selected for
communication in the PLMN (GSM) link.

If no appropriate in-band signalling can be identified by the signalling detector
41, or the bearer capabilities of the PSTN and mobile terminal are not
compatible, a speech connection is established, or alternatively, the call is

terminated.

Figures 9, 10 and 11 illustrate two alternative examples of call establishment
for a mobile originated, PSTN terminated multimedia call, according to the
second embodiment of the invention. In the first alternative, it is assumed that
a default speech call is first established and then modified to a multimedia call
at some later time using V.8bis signalling generated in, and then transmitted
in-band from the MSC to the PSTN multimedia terminal. In the second
alternative mobile originated call setup scenario, a multimedia call is
established directly using appropriate V.8 signalling, generated by the MSC

and transmitted in-band to the receiving PSTN terminal. It should be
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Figure 9 illustrates a first alternative method of calil establishment from a GSM
/ UMTS mobile station to a PSTN terminal (mobile originated call) according
to the second embodiment of the invention. In this alternative method, a
default speech call is first established between the MS and the PSTN
terminal. Then, at some later time, either at the instigation of the user, or
automatically, appropriate V.8bis is sent to the PSTN terminal in order to
effect the changeover from speech to multimedia call. This method of mobile
originated multimedia call establishment therefore requires that the MSC 10 is
adapted to conform with V.8bis, so that it can send and recognise a call type
from the V.8bis call function information category. In particular, for PSTN
interworking the MSC’s modem pool includes a modem, which conforms to
V.34, so as to support V.8bis. The modem-transcoder unit of MSC acts as a
signalling source and detector 41 for detecting and interpreting V.8bis

signalling.

Referring to Figure 9, when a call originates from the MS 18 (in this example
a multimedia call), an initial SETUP message is sent from the MS 18 to the
MSC10. In this example, it is assumed that the SETUP message includes a
video service specific codepoint by default in both the bearer capability BC
and HLC / LLC information elements [Step 1]. The MSC 10 interprets the
requested service from the BC information element and sends a SETUP
message to the PSTN terminal 15 [Step 2]. As will be described in further
detail later in the text, in the situation where the called party resides within a
digital call control domain (ISDN, other PLMN), the called terminal interprets
the requested service from the peer-to-peer transmitted HLC / LLC
information element. However, in the current case, where the receiving
terminal resides in a PSTN, the SETUP message [Step 2] does not forward

digital call control specific information to PSTN terminal 15 to indicate the
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is made [Step 9].

At the time the mobile station wishes to start the transition to video call
(immediately, or later at the wish of mobile station user), the DCE in signalling
detector 41 is told by the PLMN to send appropriate V.8bis signalling (for
example, as described in Intel's Videophone Ready Modem Handbook
Revision 1.1 and the H.324 specification) towards the PSTN terminal 15 [Step
10]. When the appropriate signalling is interpreted at the PSTN terminal 15, it
switches to the appropriate DTE-DCE mode and starts modem handshaking
with the modem in MSC 10 [Step 11]. This results in establishment of a data

connection between modems with a common data modulation.

Next, the bearer capability for the wireless network is set to be the same as
that determined for the PSTN, so as to optimise the bandwidth, and the MS
18 is informed of the requested call type [Step 12]. The MS also gets
confirmation that it has received an acknowledgement for its original video call
mode change request, and returns a message to the MSC to complete the
UMTS bearer modification process [Step 13]. The connection is now
complete for multimedia communication between the MS 18 and PSTN

terminal [Step 14]. Communication takes place in 3,1 kHz (external to the
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information category. In particular, the MSC's modem pool includes a modem,

which conforms to V.34, so as to support V.8. This modem acts as a

signalling source and detector 41 for detecting and interpreting V.8 signalling.

Referring to Figure 10, when a call originates from the MS 18 (in this example
a multimedia call), an initial SETUP message is sent from the MS 18 to the
MSC 10 [Step 1]. In this case, as in the example illustrated in Figure 9, it is
assumed that the SETUP message sent from the mobile station to the MSC
includes a video service specific codepoint by default in both the bearer

capability BC and HLC information elements.

Having received the SETUP message from the mobile station, the MSC 10, in
turn, sends a SETUP message to the PSTN terminal 16 associated with the
dialled subscriber number [Step 2]. The SETUP message informs the PSTN
terminal 15 of the incoming call, but in this case no default call type is
indicated. The PSTN terminal 15 responds by sending a CALL-CONF
message [Step 3], which is forwarded as a CALL-PROC message to the
mobile station 18 by the MSC 10 [Step 4]. Then, the PSTN terminal sends an
ALERT message to the MSC, informing it that ringing has started to the called
subscriber [Step 5] and consequently the MSC connects the ringing tone to
the calling subscriber [Step 6]. Next, a CONNECT message is sent from the
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Recomengahirnstatiéhlth the PSTN terminal. Thus, in the current example, the IWF
modem starts generating V.8 CI (Call Indication) messages including the
0x21 CF code expected from an H.324 compliant multimedia terminal [Step
9]. If the signalling detector 41 subsequently receives an appropriate reply
from the PSTN, for example indicating that the called terminal incorporates a
V.34 compatible modem, the IWF initiates a V.34 start-up and handshaking
procedure, resulting in connection between the MSC and the PSTN with a
mutually agreed data modulation rate. The bearer capability for the wireless
network is set to be the same as that determined for the PSTN, so as to
optimise the bandwidth and the connection is completed for end-to-end
communication [Step 10a]. In this case using a V.34 data modulation rate of
28.8 kbits/s is established in the PSTN link and a corresponding V.110 data
rate is used in the PLMN (GSM) link.

In the event that the signalling detector does not receive a reply from the
PSTN, indicating that it is in communication with a V.34 compliant modem
then, advantageously, after a given time-out or retry period, the MSC
instigates establishment of a speech call between the MS and PSTN terminal.
An end-to-end speech connection is then established [Step 10b]. This
provides the system with a "fall-back" capability, preventing call failure in
situations where, for example, the called PSTN does not support the call type

and / or bearer service requested by the calling PLMN terminal.

Figure 11 illustrates the same mobile originated, PSTN terminated call set up
scenario as described in connection with Figure 10, showing the role played

by the PSTN local exchange.
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multimedia terminal (mobile terminated call), while Figures 18 and 19 illustrate
call establishment from a mobile multimedia terminal to an ISDN multimedia
terminal (mobile originated call). Figures 17 and 19 illustrate how a
multimedia call can be established between the ISDN and PLMN networks
when end-to-end (peer-to-peer) out-band digital communication is not

possible.

Each of the ISDN / PLMN call setup scenarios introduced above will now be

considered in detail with reference to the figures.

Figure 12 illustrates mobile terminated digital domain call setup with peer-to-
peer HLC assuming global acceptance of the HLC information element to
indicate an H.324 call type and use of a single numbering scheme for mobile

terminated calls. When a multimedia call originates from an ISDN terminal, an
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still impeguéstadsdairtyps /Shigmer isedviger InRens ekbdiple, (it i assurfied tAat the
SETUP message includes a video service specific codepoint by default in
both the bearer capability BC and HLC information elements and that the
ISDN terminal requests a UDI (Unrestricted Digital Information) 64 kbits/s
bearer service. Assuming that end-to-end transmission of the HLC
information element is possible, the MSC 10 interprets and forwards the
requested bearer service and HLC information elements in a SETUP
message to the mobile station 18 [Step 2]. The mobile station responds by
sending a CALL-CONF message to the MSC, after having checked its
compatibility (e.g. user profile capability) with the requested bearer capability
[Step 3]. If the mobile station cannot support the requested bearer service, it
provides an indication of an alternative bearer service, for example a V.110
28.8 kbits/s bearer, in the CALL-CONF message. This message is forwarded
as a CALL-PROC message to the ISDN terminal by the MSC 10 [Step 4].
Next, the MS sends an ALERT message to the MSC, informing it that ringing
has started to the called subscriber [Step 5] and subsequently the MSC
connects the ringing tone to the calling subscriber [Step 6]. In the case that
the requested bearer service can be supported by the MS 18, a CONNECT
message is sent from the MS to the MSC when the called subscriber answers
[Step 7a]. The MSC then issues a CONNECT message to the ISDN terminal
[Step 8a] and a connection according to the originally requested bearer is
made [Step 9a]). If an alternative bearer was suggested by the mobile terminal
in the CALL-CONF message, call connection proceeds as shown in Steps 7b,

8b and 9b, resulting in the establishment of an alternative bearer.

Figure 13 illustrates call establishment from an ISDN terminal 15 to a mobile
station 18 using a single numbering scheme according to the second
embodiment of the invention. As in the example of Figure 12, it is assumed
that the initial SETUP message transmitted from the ISDN terminal includes a
video service specific codepoint by default in both the bearer capability BC

and HLC information elements. However, in this case, it is further assumed
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is adapted to detect V.140 signalling in the LSRs of 56 / 64 kbps PCM
modulated data as explained in the V.140 specification. Thus, the modem-
transcoder unit of MSC acts as a signalling detector 41 for detecting and

interpreting V.140 signalling.

When a call originates from an ISDN terminal 15 (in this example a
multimedia call), an initial SETUP message is sent from the ISDN terminal to
the MSC 10 [Step 1]. The MSC 10, in turn, sends a SETUP message to the
MS 18 associated with the subscriber number dialled using GSM / UMTS call
control signalling [Step 2]. The SETUP message informs the MS 18 of the
incoming call and of a default call type: in this case speech with 3,1 kHz
bearer service category (GSM 02.02). The MS 18 responds by sending a
CALL-CONF message after having checked the compatibility with the
requested bearer capability [Step 3]. This message is forwarded as a CALL-
PROC message to the ISDN by the MSC 10 [Step 4]. Then, the MS sends an
ALERT message to the MSC informing it that ringing has started to the called
subscriber [Step 5] and consequently the MSC connects the ringing tone to
the calling subscriber [Step 6]. Finally, a CONNECT message is sent from
the MS to the MSC [Step 7] and then from the MSC to the ISDN [Step 8].
When the called subscriber answers and a default speech connection is
made [Step 9], appropriate speech transcoding is activated in the transcoder

unit.

Upon connection, the V.140 signalling detector 41 of the MSC 10 listens for
and interprets ISDN originated V.140 signalling [Step 10]. The detected
signalling related to the telecommunication services is mapped into
corresponding GSM / UMTS signalling by the MSC 10. In this case, the
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category and the MSC instigates modification of the bearer using the layer 3

call control protocol.

Then, the bearer capability for the wireless network is set to be the same as
that determined for the ISDN, and the MS 18 is informed of the requested call
type in the BC information element [Step 11]. The MS returns a message to
the MSC to complete the GSM / UMTS bearer modification process [Step 12].
The connection is now complete for UDI multimedia communication between
the PSTN terminal and MS 18 [Step 13].

Figure 14 provides two examples of mobile originated, ISDN terminated call
setup, assuming peer-to-peer digital communication. In other words, it is
assumed that end-to-end digital communication is possible i.e. through the
ISDN, PLMN and any intervening networks, for example an SS7 network
linking the ISDN local exchange and the gateway MSC. In the first example,
the mobile terminal requests a UDI bearer service of 64 kbits/s and in the
second a V.110 / 28.8 kbits/s bearer service is requested. In both cases, it is
assumed that the called terminal is compatibile with the requested call type /

bearer service.

Following the call setup scenario shown in Figure 14, when a muitimedia call
originates from a mobile terminal, an initial SETUP message is sent to the
gateway MSC 10 [Step 1a/ 1b]. The SETUP message includes the called line
identification (CLI) and an indication of the requested call type / bearer
service. Again, it is assumed that the SETUP message includes a video
service specific codepoint by default in both the bearer capability BC and HLC
information elements. Assuming that end-to-end digital transmission of the
information elements is possible, the MSC 10 interprets and forwards the
requested call type and bearer service information in a SETUP message to
the ISDN terminal [Step 2a / 2b}. The ISDN terminal responds by sending a
CALL-CONF message to the MSC [Step 3a / 3b]. The MSC then issues a
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issues a CONNECT message to the mobile station [Step 8a / 8a] and the

requested bearer service is established for end-to-end communication [Step

9a/ 9b].

Figure 15 illustrates call establishment from a mobile station to an ISDN
terminal (mobile originated call) according to the second embodiment of the
invention, in the situation that end-to-end communication of the HLC is not
possible. In this embodiment, the transcoder in the MSC 10 is adapted to
conform with V.140 so that it can indicate a call type as in-band transmitted
V.140 information. In particular, the MSC's modem-transcoder 41 can indicate
V.140 signalling in the LSBs of 56 / 64 kbps PCM modulated data, as
explained in the V.140 specification. Thus, the modem-transcoder unit of
MSC acts as a signalling source 41 for transmitting, detecting and interpreting

V.140 signalling.

When a call originates from the MS 18, an initial SETUP message is sent
which, in this example, includes the video service specific codepoint by
default in both BC and HLC information elements [Step 1]. The MSC 10
interprets the requested service from the BC information element and in
optimal case the called party would reside within digital call control domain
(ISDN, other PLMN) end terminal would interpret it from the peer-to-peer
transmitted HLC information element. However, in a network environment
which does not conform to ISUP, the SETUP message transmitted from the

MSC [Step 2] does not forward the digital call control specific information to
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H.324 speech call first and direct video service signalling could be anticipated
from the MS 18, the default user data (in this case speech) is switched to
pass through a transcoder-voice modem unit 41 of MSC10 [Step 9]. At the
time the mobile station wishes to start transition to a video call (immediately or
later at the wish of mobile station user), the transcoder in the signalling
detector 41 is instructed by the PLMN to send appropriate V.140 (and / or
simultaneous V.8bis signalling) as described in V.140 and Intel's Videophone
Ready Modem Handbook & H.324 specification towards the ISDN terminal 15
[Step 10]. When the signalling is interpreted in the ISDN terminal, it switches
to an appropriate UDI mode and activates the video application at its own

end.

Next, the bearer capability for the wireless network is set to be the same as
that determined for the ISDN, so as to optimise the bandwidth, and the MS 18
is informed of the requested call type within the BC information element [Step
11]. The MS also gets a confirmation that it has received an
acknowledgement for its original video call mode change request. The MS 18
retumns a message to the MSC to complete the GSM / UMTS bearer
modification process [Step 12]. The connection is now complete for
multimedia communication between the MS 18 and the ISDN terminal [Step

13]. Communication takes place in 64 kbps UDI bearer service category.

Figure 16 illustrates call establishment from an ISDN terminal to a mobile
station (mobile terminated call) using a single numbering scheme according to
the second embodiment of the invention and further shows the involvement of
the ISDN local exchange (LE) in call setup. The example of Figure 16 once
more illustrates establishment of a multimedia (video) call. In this case, it is

assumed that call type information is provided by default in both the bearer
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prot ocol términal to the gateway MSC in the initial call SETUP message. This is in
contrast to the examples presented in Figures 12 to 15, where call type
information was carried in the BC and HLC information elements. In Figure
16, it is further assumed that the ISDN and PLMN are such that the LLC

information element may be communicated end-to-end between networks.

Call control signalling between the ISDN terminal and the ISDN local
exchange with which it is connected is implemented according to ITU-T
recommendation Q.931 which provides standardised signalling for call setup,
maintenance and teardown in ISDN networks. The ISDN call control
procedures defined in Q.931 are substantially similar to those used in GSM
call control signalling. Furthermore, as in the case of interconnection between
the PSTN and PLMN, ISDN local exchanges are general connected to
gateway MSCs of the PLMN network via an SS7 network, as defined in the
ITU-T Q.700 series recommendations. Call control signalling between the
ISDN local exchange and the gateway MSC is accomplished using ISUP
(ISDN User Part) messaging as defined in ITU-T recommendation Q.762.

Call establishment from an ISDN terminal to a PLMN mobile terminal
commences when the ISDN terminal issues a Q.931 SETUP message [Step
1]. In this example, it is assumed that a video service specific codepoint is
included by default in both the bearer capability BC and LLC information
elements of the SETUP message. When the Q.931 SETUP message is
received by the ISDN local exchange, it issues an ISUP IAM (Initial Address
Message) to the gateway MSC of the PLMN [Step 2]. As end-to-end digital
signalling via the ISDN, SS7 and PLMN network is assumed possible in this
example, the MSC is able to receive direct out-band signalling indicating the
contents of the LLC and BC information elements. The MSC interprets the
information concerning the requested call type and bearer capability received
in connection with the IAM message and converts it into a format appropriate
for transmission in the PLMN, for example as a GSM SETUP message,
according to GSM 04.08 para 9.3.23 [Step 3] or its UMTS equivalent.
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On receipt of the SETUP message, the mobile station checks its compatibility
with the requested call type and bearer capability and transmits a CALL-
CONF message back to the MSC [Step 5]. The MSC subsequently issues an
ISUP Address Complete Message (ACM') to the ISDN local exchange to
indicate that all the address signals required for routing of the call to the
called party have been received [Step 6]. Next, the mobile terminal sends an
ALERT message to the MSC informing it that ringing has started to the called
subscriber [Step 7]. This information is forwarded as an ISUP Call Progress
Message (CPG) via the SS7 network to the ISDN local exchange [Step 8]
which, in turn, sends a Q.931 ALERT message to the calling ISDN terminal

and subsequently connects the ringing tone to the calling subscriber.

When the called subscriber answers, a CONNECT message is sent from the
MS to the MSC and is forwarded as an ISUP Answer Message (ANM) to the
ISDN local exchange. Finally, the ISDN local exchange sends a Q.931
CONNECT message to the calling subscriber and a connection suitable for
the call in question is established. If the mobile station can support the call
type and bearer originally requested by the calling ISDN terminal, the call
connection phase proceeds as indicated by steps 10a, 11a, 12a and 13a, of
Figure 16. In the example of Figure 16, the calling ISDN terminal initially
requests a multimedia (video) call using a 64 kbits/s UDI bearer service. In
the event that the mobile terminal cannot provide the required bearer service
(e.g. it does not support the required data rate), this becomes apparent to the
MSC at step 5, when the MS replies to the initial SETUP message. As
explained earlier, according to GSM 04.08 para 9.3.2, the mobile terminal can
provide alternative bearer capability information in the CALL-CONF message.
Final call connection then proceeds according to steps 10b, 11b, 12b and
13b, in this example resulting in the establishment of an V.110 28.8 kbits/s

bearer for the end-to-end connection.
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the second embodiment of the invention. As in the example of Figure 16, it is
assumed that a video service specific codepoint is included by default in both
the bearer capability BC and LLC information elements of the SETUP
message. However, in this case, it is assumed that end-to-end digital out-
band communication is not possible, for example due to properties of the
intervening network. In order to enable call setup using the aforementioned
single numbering scheme in this situation, the interworking function IWF of
the gateway MSC is invoked during call setup. Specifically, the IWF is
adapted to conform with V.140, so that it can recognise a call type from in-
band transmitted V.140 information. In particular, the MSC's modem-
transcoder 41, is adapted to detect V.140 signalling in the LSBs of 56 / 64
kbps PCM modulated data as explained in the V.140 specification. Thus, in
this case, the modem-transcoder unit of MSC acts as a signalling detector 41

for detecting and interpreting V.140 signalling.

When a call originates from an ISDN terminal 15 (again, in this example a
multimedia call), a Q.931 SETUP message is sent from the ISDN terminal to
the MSC 10 [Step 1]. Information concerning the requested call type and
bearer service is present in the BC and LLC information elements of the
Q.931 SETUP message. The MSC 10 then sends a SETUP message to the
MS 18 associated with the subscriber number dialled using GSM / UMTS call
control signalling [Step 2]. The SETUP message informs the MS 18 of the
incoming call and of a default call type: in this case speech with 3,1 kHz
bearer service category (GSM 02.02). The MS 18 responds by sending a
CALL-CONF message after having checked the compatibility with the
requested bearer capability [Step 3]. This message is forwarded as a CALL-
PROC message to the ISDN by the MSC 10 [Step 4]. Then, the MS sends an
ALERT message to the MSC informing it that ringing has started to the called
subscriber [Step 5] and consequently the MSC connects the ringing tone to
the calling subscriber [Step 6]. Finally, a CONNECT message is sent from
the MS to the MSC [Step 7] and then from the MSC to the ISDN [Step 8].
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Upon connection, the V.140 signalling detector 41 of the MSC 10 starts to
listen for and interpret ISDN originated V.140 signalling [Step 10]. The
detected signalling related to the telecommunication services is mapped into
corresponding GSM / UMTS signalling by the MSC 10 and, in this
embodiment, the MSC instigates modification of the bearer using the layer 3
call control protocol. In other words, the detector 41 identifies the
telecommunication service categories as a multimedia (H.324) call and a

64kbps transparent UDI bearer service category.

Then, the bearer capability for the wireless network is set to be the same as
that determined for the ISDN, and the MS 18 is informed of the requested call
type in the BC information element [Step 11]. The MS returns a message to
the MSC to complete the GSM / UMTS bearer modification process [Step 12].
The connection is now complete for UDI multimedia communication between
the ISDN terminal and MS 18 [Step 13].

Figure 18 illustrates two examples of call establishment from a mobile station
to an ISDN terminal (mobile originated call) according to the second
embodiment of the invention. It also illustrates the involvement of the ISDN
local exchange in call setup, showing the signalling that occurs between the
gateway MSC of the PLMN network and the ISDN LE. In this case, it is further
assumed that end-to-end digital communication is possible i.e. through the
PLMN, ISDN and any intervening networks, for example an SS7 network
linking the gateway MSC of the PLMN and the ISDN local exchange.

As in all previous cases, specific reference is made to video call
establishment between multimedia terminals resident in the two networks. In
the first example, illustrated by Steps 1a to 13a in Figure 18, it is assumed

that the calling mobile terminal (and the PLMN) is capable of supporting video
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available in”the system can be used for end-to-end communication. It is

assumed that mobile stations designed for use in 3" Generation PLMN

networks such as the UMTS system will be capable of supporting this kind of

bearer service.

In the second example of mobile originated call setup, represented by Steps
1b to 13b in Figure 18, it is assumed that the calling mobile station and / or
the PLMN does not support a UDI bearer at a data rate of 64 kbits/s.
Therefore, the MS requests a video call to be established using a bearer
service with a lower data rate, in this case a V.110, 28.8 kbits/s bearer
service. The data rate used for end-to-end communication is thus limited by
the capabilities of the mobile station and / or PLMN. This situation might arise,
for example when using a first generation multimedia mobile terminal in 2™
Generation PLMN networks offering data rates appropriate for video

telephony.

As shown in Steps 1a to 13a of Figure 18, call establishment from a PLMN
mobile station to an ISDN terminal commences when the PLMN terminal
issues a SETUP message [Step 1a], conforming with the recommendations of
GSM 04.08 para 9.3.23 or its UMTS equivalent. In the example call setup
scenarios depicted in Figure 18, it is assumed that a video service specific
codepoint is included by default in both the bearer capability BC and LLC

“information elements of the SETUP message.

The SETUP message is received by the MSC of the PLMN, which
subsequently sends an ISUP Initial Address Message (IAM) to the ISDN local
exchange [Step 2a]. As end-to-end digital signalling via the PLMN, SS7 and
ISDN network is assumed possible in this example, the ISDN LE receives

direct out-band signalling indicating the contents of the LLC and BC
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CALL-CONF message back to the ISDN local exchange [Step 6a). The ISDN
local exchange subsequently issues an ISUP Address Complete Message
(ACM) to the MSC to indicate that all the address signals required for routing
of the call to the called party have been received [Step 6a]. Next, the ISDN
terminal sends an ALERT message to the ISDN local exchange, informing it
that ringing has started to the called subscriber [Step 7a]. This information is
forwarded as an ISUP Call Progress Message (CPG) via the SS7 network to
the MSC [Step 8a] which, in turn, sends an ALERT message to the calling
mobile station [Step 9a)] and subsequently connects the ringing tone to the

calling subscriber.

When the called subscriber answers, a Q.931 CONNECT message is sent
from the ISDN terminal to the MSC [Step 10a] and is forwarded as an ISUP
Answer Message (ANM) to the MSC [Step 11a]. Finally, the MSC sends a
CONNECT message to the calling subscriber [Step 12a] and a connection
suitable for the call in question is established [13a], in this case a UDI bearer

service with a data rate of 64 kbits/s.

In the alternative call setup scenario illustrated by Steps 1b to 13b in Figure
18, call establishment proceeds in a manner similar to that just described. In
this case, however, the mobile station does not support the 64 kbits/s UDI
bearer, but indicates its support for a V.110 28.8 kbits/s bearer service in the

initial SETUP message.
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Figures 20 and 21 illustrate mobile-to-mobile call setup scenarios according to

the second embodiment of the invention, again using the establishment of a

multimedia call as an example. Figure 20 describes call establishment

between two UMTS mobile stations, and shows the ISUP call setup signalling

that takes between MSCs within the PLMN network. Figure 21 illustrates call

establishment between a UMTS mobile station and a 2" generation (e.g.

GSM) mobile station.

A third embodiment of the invention enabling the use of a reduced numbering
plan will now be described. Figures 22 and 23 illustrate call establishment
from a PSTN terminal to a mobile station using a dual numbering plan. This
embodiment provides a hybrid arrangement in which only two numbers are
used: one to identify speech calls and the other to identify data calls. As in
the arrangement of Figure 2, the HLR 12 contains a database entry
corresponding to the called line identification indicating the call type.
However, in this embodiment, this database has only two entries: one
indicating that the call type is speech and the other indicating that the call
type is data. If the call type is speech, the PSTN originating signal is
transcoded by the TC 101 of the MSC 10 and transmitted over the radio
network. However, if it is data, the actual type is determined by the IWF 11

as described with reference to Figure 5 above.



24 Novenber 2003 72 - neans for setting up a connection between the
termnating network and the termnal in the originati ng \iRbmwedérkoos th a
commonly agreed data nodulation rate. 5. A switch as clainmed in claima1,

conprising: - an input for receiving call identification information in a
first format fromthe originating neuwork; - reformatting means for
reformatting the received call identification information into a second
format; - an output for outputting the call identification information in

the second f { the t I nat i t K. 6. 4 i tch | ai med i

clai . SCAlRAPISRE Hiny s SPRTIg T olceo8 P agreibedln frEfisiat (Tng "

means fo(/vit'hertefgrgﬁf:é B pecRigvesl call identification information into a
S

second format | ocat in sald interworking function; 7. A switch as
claimed in claim5, wherein the call identification information conprises

Cype | of SigHier 28 BustiteScedh adnlRrELBr ool Bl RIS B o7 A
sW tch agriginatd®drdmh My FETN| £8,ManSirital SSEWUR ghasddie ¢ldent dehichf i cati on
i nformati on conprises bearer service information. 10. A switch as clai ned
in clai nirm,!udese"Pm ealiet linefidentficatiag (Rdhs inothis 6pse farf @i sReedeCalbcei ved
call i de'fétiefpi Cﬁ‘t iRQ i’r@n%%ﬁgai %Bol/é, Fhe2R49e EOnARACS AliStabase entry
corresponding to this CLI indicating the call type as speech. The MSC 10
asks the HLR 12 for this call type (bearer capability) corresponding to the CLI,
and sends a SETUP message to the MS 18 to inform it of the incoming call
and that the call type is speech [Step 2]. The MS 18 responds by sending a
CALL-CONF message after having checked the compatibility (e.g. user profile
capability) with the requested bearer capability [Step 3]. This message is
forwarded as a CALL-PROC message to the PSTN by the MSC 10 [Step 4].
Then, the MS sends an ALERT message to the MSC informing it that ringing
has started to the called subscriber [Step 5] and consequently the MSC
connects the ringing tone to the calling subscriber [Step 6]. Finally, a
CONNECT message is sent from the MS to the MSC [Step 7] and then from
the MSC to the PSTN [Step 8] when the called subscriber answers and a

connection appropriate for the speech call is made.

Figure 23 illustrates call establishment for a data call. When a call originates
from the PSTN 15 (in this example a multimedia call), an initial SETUP
message is sent which includes the called line identification (CLI) — in this
case for a data call. [Step 1]. As mentioned above, the HLR contains a
database entry corresponding to this CLI indicating the call type as data. The
MSC 10 asks the HLR 12 for this call type (bearer capability) corresponding to
the CLI, and sends a setup message to the MS 18 to inform it of the incoming
call and of a default call type (e.g. a default data type) [Step 2]. The MS 18
responds by sending a CALL-CONF message after having checked the
compatibility with the requested bearer capability [Step 3]. This message is
forwarded to the PSTN as a CALL-PROC message by the MSC 10 [Step 4].



the bearer of the termnating network to match that of the originating
network. 11. A switch as clained in claim5, arranged 4 fshahlbeh a speech
connection between the calling and recipient termnals if no appropriate
signalling fromthe originating can be identified. 24 Novenber 2003 73
12. A switch as clained in claim5, apranged to termnate the call if no
appropriate signalling fromthe originating network can be identified. 13.
A swi t chTaencthe MSsemdhaiADERT anessagedtot theddSabinfarmiag stpkat lingiognect i on

between the calling and recipient tern.nals. if the bearer cagpabiljties of
t he ori ghaatstaged efondia %H@dtﬂ@S‘:@é%ﬁéFﬁp %&rem £PngpHely @&1341% ble. 14.

A switch I ed 40 LA 5 a t gl f ot he
bear er cggg%‘? t|§lt f%s rio "fdngbgzrai tg0| ﬁgéi Eglﬁn t%\hot?%'gﬁgqtsﬁeeﬁ t@cﬁﬁhéw’t ?er m nal
are not COWHECNT mestage fs sent tbmathecMSi toetthei MSE] [Step Y] anldethenrfrarhe fir st

format is an in-band format. 1 A swi.tch as, clai ned i | ai .. Wh [
t he secofftt Mrwde the %%Tfﬂdtsi?%%b V‘f"t?r"rv;nﬁ‘te. caled ﬁugﬁl‘/ﬁ%@ﬁlﬁ‘%@?%gﬂa&h?ne;ﬂiinm

5, V‘hereHBfétheco?l‘MeEﬁﬁr_l Ilsig%d??vale?cﬂw tching centre of a wireless

conmmruni cat1 on net wor as claimed in claim5, conprising a
transcoder. 19. A nmethod for establishing a call between a calling term nal

of an origi i etwork and a, recipient t 1 nal , of | nat |

net wor k., N thedisC Endeale g udimiigihe astil e e, it RPN ber i ng
schene t gbn efsHeRSioh hehé 8¢isPi anBbisekiiinaflingt Befertdt ¥¢ 6 tHemasC g6l ectabl e
call types fromthe calling termnal using a single telephone nunber to

addr ess irfterpretsitpe BTN eriginated .8 ¢ \h@his sionading iSiepd0].-Thesignalling at t he
LU R g e Beh it RbaldiP SR8 gt b BESEdhdify BEmUP @ o2l
' / UMTS signalling by the MSC 10 and, in this embodiment, the MSC
instigates modification of the bearer using the GSM layer 3 call control
protocol (GSM 04.08 para 9.3.13). In other words, in this case the detector
41 identifies the telecommunication service as a multimedia call (H.324) and
the bearer service as a 28.8kbps transparent bearer service category. If
necessary, connections within the MSC (including activation of modems) are
rearranged for example as in the GSM Phase 1 proposed “alternate speech
and data” service. The GSM / UMTS speech bearer output to the mobile
station speech channel is preferably blocked to prevent loudspeaker
activation in the MS until the call type has been determined. However

connection between the terminals is maintained.

Next, modem handshaking takes place [Step 11]. The, the bearer capability
for the wireless network is set to be the same as that determined for the
PSTN, so as to optimise the bandwidth, and the MS 18 is informed of the
requested call type [Step 12]. The MS returns a message to the MSC to
complete the GSM / UMTS bearer modification process [Step 13]. The
connection is now complete for muitimedia communication between the
PSTN terminal and MS 18 [Step 14]. Communication takes place via the

MSC modem pool using the optimised radio bearer.

Mapping



24 Novenber 2003 74 - sending fromthe term nating network a call set-up
nessage to the recipient termnal, said call set-up nessegem®ed03 Si ng a
bearer capability information elenent for indicating a type of call to be
set up between the calling term nal of the originating network and the
recipient termnal; conpleting a conrgction, for the call to be set-up
between the termnals using a suitable one of said selectable call types.
20. A nmethod as clained in claim19, wherein a call set-up nessage

cont ai ni an,enmpty. bearer..capabil ity .infor Lan el ng i toth
reci p: elnﬁ%lpfﬁ%'ﬁg?mpg ?RﬁfaP?rﬁ‘%ﬁ’&HPlé@%ﬂ: @ﬁ&@%ﬁnﬁ'ﬁ' ﬁﬁ\&t 6? It‘fgesggﬁérg’ngti ng

net wor k ifigstRofroAPhegtte GBIt tHen bﬁﬁérﬁélerﬂbf)fjﬁfgnfd?av.&bié.h Aringit et i on from
the originating network about the type of ca to be set-up. 21. A nethod

as cl ai mappreciates this anappingHs ondo aEeMPlany asendiniigr MapRing coxtd taket i on

: 2 ol : > _ Y
Tossa0e B RIS B He SR APUMIS B SN RUPBIIR dond® cof |
t he reci fiopmtiSDBY, Men#tl is adebes €TUTRaS31 résornmicadatdn.oSo tud aat BBy bearer

services supported by the recipient termnal. 22. A nmethod as clainmed in
cl ai m 19 telegempainicafiasy i SYFHEMSpr feEh t 8ScddMiTer i Mpneee ofMRIEL iPSRIBERTeen t he
term nal s kYA ' ' network call identification

i nf or mat ?8#‘1%?@?%¥ﬂ@h§tr“i°éﬁ%‘{"ﬁﬁg"ﬂn§%§§k; interpreting the received call
identification information and setting up a connection between the
termnatin _net\/\grk and the calli ggqtterm' nal. {n the origi nati ng network

with a comaismeeAimantdaioImaion &iathg todne telpsommypicatiensserfes tfed in
cl ai m 19méwédﬁf?ﬁtocm@rm%rlaigrmém LDabMP| FlomthtrC BRARSHE RN dsiveen the
termnals: receiving at the termnating network call identification
i nf or mat (basech o f1.93t). Similarly, information relating to the bearer service is
mapped into the BC (bearer capability) information element in GSM. Further
details of the HLC, BC and also the LLC (low level capability element) are

also provided in the following description of the mapping.

The V.8, V.8bis and GSM signalling information, which is relevant to the
determination of telecommunication service types, is outlined below. The
references refer to the following documents, the contents of which are

incorporated herein by reference:

(1] ITU-T Recommendation F.721 (08/92) - Videotelephony

teleservice for ISDN

[2] ITU-T Recommendation F.700 (07/96) - Framework

Recommendation for audiovisual/mulitimedia services

[3] ITU-T Recommendation V.8 (02/98) - Procedures for starting
sessions of data transmission over the public switched telephone
network

(4] ITU-T Recommendation V.8bis (08/96) - Procedures for the

identification and selection of common modes of operation



format fromthe originating network; 24 Novenber 2003 75 - reformatting
the received call identification information into a segpRevehenmb3 -
outputting the call identification information in the second format over
the term nating network. 24. A nethod as clained in claim23, wherein the
call identification information conprizses call type information. 25. A
nmethod as clainmed in claim23, wherein the call type information conprises
t el econmuni cat i ondeteeen cata mrwlhtﬁrrrmatlrrgaequmnhﬂaCEg ) ahdibgbdeem any of

clainms 23 to 25, |nth cal |l i | conpri ses
bearer service mﬁ%ﬁﬁg Ingma 'pweﬂgmﬁ )a%\?eé'lt %{@Wt’gﬁﬁgw wherein
reformatting receitgribheabindtfemkiand saléayed poiat- fmpmﬂntecr@munesw@enegot iating
the bearer service of the termnating network to match that of the

originating net wordircuit8. A nethod as clainmed in claim23, wherein if no
appropriate signalling fromthe originating network can be identified, a
speech connection is established between the calling and recipient

t er m nal gs] ITU-T Recommendation H.324 (2/98) - Terminal for low bit rate

multimedia communication

[6] Digital cellular telecommunications system (Phase 2+), Mobile
radio interface layer 3 specification, GSM 04.08 version 6.2.0
Release 1997

[7] ITU-T Recommendation H.245 (2/98) - Control protocol for
multimedia communication.

V.8 signalling to be mapped [3]

Table 2 in [3] lists the information categories that are available in V.8
signalling. As can be seen, the call-function octet has 3 option bits, and Table
3 in [3] illustrates how these option bits are used to identify particular call
functions. As mentioned above, the information interpreted from the call
function category can be mapped into the Q.931 HLC information element to
provide the GSM network with information pertaining to the

telecommunications service or call function and the bearer service.

Table 4 in [3] indicates the availability of PSTN V-Series modulation modes
other than V.90. The availability is only shown if the modulation mode can be
used with the indicated call function, and if it is desired to convey that
capability to the remote DCE. For example, if an H.324 application is used,
the use of a V.34 full duplex mode is mandatory, and the other options would
not be indicated. The modulation mode information is only used between
DCEs in order to find out the common modulation modes. After selection of a

common modulation mode (e.g. V.34), the MSC/IWF determines the data rate



29. A nmethod as clainmed in claim23, wherein the first format is an in-band
format. 30. A nmethod as clained in claim23, wherein thensesssdodsormat is
an out band format. 31. A comrunication system conprising an originating
network, a term nating network and a switch for establishing a call between
a calling termnal of the originatingsnetwork and a recipient term nal of
the termnating network, the recipient termnal arranged to operate in a
si ngl e nfwhetheeisnete.qt B8t8kbpai oNdhertiasis 2008w7goashths gqualitidBEEDi pi ent
t erm nal r ive djifferent selectable call types fromthe calling

L §SIN

t erninal © ¥ t el ephone nunber to address the recipient ternminal,
the switch conprising: - an input for receiving a request fromthe
originating network to set up a call with the recipient termnal; - an

out put f @SMdM3gbased)|digrallingipnitewlithethecabone W8 H ki i 80, sai d

call set-u ge conprising a bearer capability information el enent for
i ndi cati%—'&gﬁgg of call to be set up between the calling termnal of the
originating network and the recipient termnal; and - connection neans for
conpleting a connection between the termnals. 32. A comunication system
as cl ai m&BMnspgcification, 04408 i8] idefinessihet alespages fangiseuit switehed £adlal |

set-up ness ont aj.ni . r.er 0L ¢ i | ement to
the rocl GPANeL . S5 HARCURE SRBHTD 87T IF 67 ARG th SRTRIERoRo8

t er m nat coptamt foomobile tewhinatddecalbestablisisiaehtie Thiscmeissage iesentaverwi t h
information fromthe originating network about the type of call to be

set-up. % petvarkude cihe omobijet statins dpraiiivtiate nmepﬁ%/n{eimm%\tﬁer& t he
switch i : -1 LB 2 ' i heb 4 ' mation in
2 ror Palblipfient, TRBYIETUR mestaSELYRANE fod L INCRRBOTBIEORSTA cal |
i dentifi ¢@tfhenBCnibearet capability)p HLG ¢eighdetelrcaptability oang LG lewdaVvé!
identification information in the secopnd forymat gver the term i ng
net wor k. _Cgﬁab'}i\tYé-orﬁfﬁJmQ!ﬁ'Pf‘Sﬂ %Rpé’feeﬁl'§§R€?%i"ﬁ§‘ﬂi“iaﬁ°'&le§?rﬁ?§tf, W%B%Pn t he
term nat g call function category information is mapped into.

BC

The purpose of the bearer capability information element is to describe the
bearer service to be used in the connection. Figure 10.5.88 in [6] illustrates
the BC element for GSM. This element contains 16 octets (8 bit units).
Certain bits or coding points need to be stored in octets 3, 4, 6, 6a, 6¢c and 6d
in order to support H.324, as outlined below.

Transfer mode (octet 3):

Bit

4

0 circuit mode
1 packet mode

e Circuit mode is selected

Duplex mode (octet 4)
Bit
4



network is digital. 35. A communication systemas clainmed in claim 31,
wherein the originating network i s anal ogue. 24 NovenberwemB030087 36. A
comuni cation systemas clainmed in claim31l, wherein one of the networks is
a wrel ess conmuni cati ons network. 37. A communi cation systemas clained in
claim 36, wherein the wireless commusicati on network is a universal nobile
t el ecommuni cati ons system (UMIS) network. 38. A conmunication system as
claimed pn cl aalid8plexwherein the w rel ess comuni cati on network is a GSM
network. 39. A communi cation systemas clainmed in claim36, wherein the

wi r el essTconmitl 84PIBhs network is the terminating network. 40. A

communi cation systemas clained in claim 36, wherein the swtch is a nobile
switching centre of the wireless comunication network. 41. A communi cation
system as cl ai medei rFull duptedis selbetedi n t he origi nating

Synchronous/asynchronous (octet 6)

Bit

1

0 synchronous
1 asynchronous

e Synchronous is selected

User rate (octet 6a)

Bits

4321

0001 0.3 kbit/s Recommendation X.1 and V.110

0010 1.2 kbit/s Recommendation X.1 and V.110

0011 2.4 kbit/'s Recommendation X.1 and V.110

0100 4.8 kbit/'s Recommendation X.1 and V.110

0101 9.6 kbit/s Recommendation X.1 and V.110

0110 12.0 kbit/s transparent (non compliance with X.1 and V.110)
0111 1.2 kbit/s/75 bit/s Recommendation V.23, (asymmetric) X.1,
V.110.

The coding points shown above are used to indicate the user rate. At present
there is no e.g. 28.8 kbps user rate available in GSM. However, Q.931 offers
a wider set of user data rates that can be used when specifying the BC
information element. (An outline of how the mapping might occur for the
28.8kbps and other unspecified data rates in GSM is outlined under the

heading “Potential BC for other user rates”).



network is a fixed |ine network. 42. A comunication systemas clainmed in
claim4l, wherein the fixed line network is a PSTN net2adNokemBes 2008

comuni cation systemas clainmed in claimd4l, wherein the fixed |ine network
is an | SDN network. 44. A conmuni cation systemas clained in claimA4l,
wherein the fixed line network is thé5originating network. 45. A recipient
termnal conprising neans for receiving a call froma calling termnal in
an originating network via a termnating network, the recipient term nal

i ncl udi ng. 24 Nov r 8 nmeans for receiving fromthe termnatin
net wor k gOEQFFmgk &ﬁggﬁéggggéc onprising a bearer cgpability informationg
el ement B@r indicating a type of call to be set up with a calling term nal
wherein the recipient termnal is arranged to interpret a call set-up
message €&ntaining an enpty bearer capability information el enent as an

i ndi cati t hat m nating network is not able to provide the
reci pi enprbt er aﬁ'épg\'/'\‘}rﬁ] information fromthe originating network about the

type of gall henk@ansphreit(REP) A recipient termnal as claimed in claim45,
arranged to send a call confirmation nessage to the term nating network
responsi ¥ t obpky diapsparens PEeferredet - up message containing an enpty bearer
capabi | i in i t all confirmation nessage conprising an
i ndi cati 5)?? of B@%Wbbﬁ%ergpgﬂ%ﬁ rr?tégfébo; the recipient term nal and bearer
capability information indicating bearer services supported by the

reci pient termnal. ]
e Transparent is selected

Other modem type (octet 6d)

Bits

76

00 no other modem type specified in this field
01 V.32bis

10 V.34

e V.34 is selected

Potential BC for other bit user rates.

Fixed network user rate (octet 6d)

Bit

54321

00000 Fixed network wuser rate not applicable/No meaning is
associated with this value.

00001 9.6 kbit/s Recommendation X.1 and V.110

00010 14.4 kbit/s Recommendation X.1 and V.110

00011 19.2 kbit/'s Recommendation X.1 and V.110

00100 28.8 kbit/s Recommendation X.1 and V.110

00101 38.4 kbit/s Recommendation X.1 and V.110



47. A recipient termnal as clained in claim45, arranged to operate in a
si ngl e nunbering schene that enabl es the recipient terNalember208tei ve
different selectable call types fromthe calling term nal using a single

t el ephone nunber to address the recipient termnal. .A
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setup renegotiation. A change to current GSM implementation is needed to

effect this.

Maximum number of traffic channels (octet 6e), MS to network direction:

Bits

321

000 1TCH
001 2TCH
010 3TCH
011 4TCH
100 5TCH
101 6TCH
110 7TCH
111 8TCH

28.8kbps can be obtained by combining two 14.4 channels using HSCSD.

This could also be done by combining three 9.6 channels.

Maximum number of traffic channels (octet 6e), network to MS direction:
Bits 1 to 3 are spare and shall be set to “0".
As above, this would mean that network is unable to decide what kind of

channel coding is used, and would require a modification to GSM.

BC Information derived from Q931

BC information used in GSM in-band signalling is derived from Q.931 and
modified for the purposes of GSM. The BC element discussed above is
proposed to be used in UMTS in a frame of reference of this patent

application.
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109& () - is User information layer 1 protocol (octet 5) and is described below:

User information layer 1 protocol (octet 5)

Bits

54 321

00001 CCITT standardised rate adaption V.110, 1.460 and X.30. This
implies the presence of octet 5a and optionally octets 5b, 5¢ and
5d as defined below.

00010 Recommendation G.711 p-law

00011 Recommendation G.711 A-law

00100 Recommendation G.721 32 kbitts = ADPCM  and
Recommendation 1.460.

00101 Recommendations H.221 and H.242

00110 Recommendations H.223 and H.245

00111 Non-ITU-T standardized rate adaption. This implies the
presence of octet 5a and, optionally, octets 5b, 5¢ and 5d. The
use of this code point indicates that the user rate specified in
octet 5a is defined by the user. Additionally, octets 5b, 6c and
5d, if present, are defined consistent with the user specified rate
adaption.

01000 ITU-T standardised rate adaption V.120. This implies the

presence of octets 5a and 5b as defined below, and optionally
octets 5¢ and 5d.
01001 CCITT standardised rate adaption X.31 HDLC flag stuffing.

All other values are reserved.

e Recommendations H.223 and H.245 is selected

r"
—
O
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function network node addressed by the calling user). The Low Layer
Compatibility information element is transferred transparently by a PLMN
between the call originating entity (e.g. the calling user) and the addressed

entity.

Except for the information element identifier, the low layer compatibility

information element is coded as in ETS 300 102-1.

This information element is not necessarily needed because the same coding

can be conveyed in the BC.

LC

The purpose of the high layer capability information element is to provide a

means by which the remote user can check for compatibility.

The high layer compatibility information element is coded as shown in figure
10.5.102 and table 10.5.125 of [6].

The High Layer Compatibility information element is transported transparently
by a PLMN between a call originating entity (e.g. a calling user) and the
addressed entity (e.g. a remote user or a high layer function network node
addressed by the call originating entity). However, if explicitly requested by
the user (at subscription time), a network which provides some capabilities to
realise teleservices may interpret this information to provide a particular

service.

The following HLC code points can be found from the Q.931

recommendation:
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Bits
7654321
000000 1Telephony
0000100 Facsimile Group 2/3 (Recommendation F.182 [68])
0100001 Facsimile Group 4 Class | (Recommendation F.184 [69])
0100100 Teletex service, basic and mixed mode of operation
(Recommendation F.230 [70]) and facsimile service Group 4,
Classes Il and 11l (Recommendation F.184)
0101000 Teletex service, basic and processable mode of operation
(Recommendation F.220 [71])
0110001 Teletex service, basic mode of operation (Recommendation
F.200 [72])
0110010 Syntax based Videotex (Recommendations F.300 [73] and
T.102 [74])
0110011 International Videotex interworking via gateways or interworking
units (Recommendations F.300 and T.101 [75])
0110101 Telex service (Recommendation F.60 [76])
0111000 Message Handling Systems (MHS) (X400 - Series
Recommendations [77])
1000001 OSl application (Note 2) (X.200 - Series Recommendations [78])
1011110 Reserved for maintenance (Note 4)
1011111 Reserved for management (Note 4)
1100000 Audio visual (Recommendation F.721 [79}])
1100001 through1101111 Reserved for audiovisual services [2]
1111111 Reserved

The F.700 Recommendation [2] provides a methodology for constructing
multimedia services which is timely and responsive to the needs of both the
End-User and Service Provider. This methodology links generic End-User
application requirements with the established set of network independent

building blocks or other communications capabilities being developed within
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ITU-T. The procedures described in this Recommendation are intended for
use in developing a series of General Service Recommendations which
combine the required communication tasks and media components into an
architecture for generic services (e.g. for Multimedia Conferencing Service,
Multimedia Distribution Service, etc.). Where applicable Recommendations
are not yet available, this methodology can be used as the basis for a
structured dialogue between End-Users and Service Providers in arriving at a

responsive service solution.

Bits 1100001 through 1101111, specified in F.700, could be used for e.g.
H.324 code point or a totally new codepoint could be designed for UMTS use.

V.8bis signalling to be mapped [4]

Table 6-2 in [4] lists the standard information categories that are available in
V.8bis signalling. It comprises categories such as data and H.324 multimedia
terminal to readily cater for such future teleservices. The coding for these
teleservices are illustrated in Tables 6-3 and 6-5 of [4]. One advantage of the
V.8bis capability exchange is that, in most cases, it enables terminals to
ascertain very quickly when operation in H.324 mode is desired. This is
because V.8bis capabilities indicate only the most basic and commonly used
modes. If an H.324 operation mode not signalled by V.8bis is desired, the
terminal must complete call establishment and perform a H.245 [7]
capabilities exchange to determine if the far-end terminal supports the desired

mode.

Within the Rec. V.8bis Communications Capabilities (CC) field for H.324, the
CC field is formatted into one or more sub-fields. Each sub-field ends with the
octet in which bit [n] is set to 1. Following the first sub-field, the remaining
sub-fields, if present, shall appear in the same order in which the bits
indicating their presence are transmitted. The actual bit assignments can be
seen from [4].

In the first sub-field the following bits are allocated:
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Name Meaning

Video Shall be set only if bi-directional video is supported per Rec.
H.324 (sec. 6.6).

Audio Shall be set only if bi-directional audio is supported per Rec.

H.324 (sec. 6.7).

Encryption  Shall be set only if encryption is supported per Rec. H.324 (sec.
9.2).

Data Indicates that a data subfield is present. Shall be set only if one

or more bits in the data subfield are set.

Possible future allocations include Profiles (new subfield).

In the Data subfield, the following bits are allocated:

Name Meaning

T.120 Shall be set only if T.120 conferencing is supported per Rec. H.324
(sec. 6.8.2.1).

T.84 Shall be set only if T.84 still image transfer is supported per Rec.
H.324 (sec. 6.8.2.2).

T.434 Shall be set only if T.434 file transfer is supported per Rec. H.324 (sec.
6.8.2.3).

V.42 Shall be set only if V.42 user data is supported per Rec. H.324 (sec.
6.8.1.2/6.8.2.6).

V.14 Shall be set only if V.14 user data is supported per Rec. H.324 (sec.
6.8.1.1/6.8.2.6).

PPP Shall be set only if IETF Point-to-Point protocol is supported via the
Network Layer Protocol Identifier (NLPID) per Rec. H.324 (sec.
6.8.2.5).

T.140 Shall be set only if T.140 Text Conversation Protocol for Multimedia
Application is supported per Rec H.324 (sec 6.8.2.8).
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Other modes beside those indicated in V.8bis, such as unidirectional modes,

may be supported by terminals as signalled via H.245 capabilities exchange.

With V.8bis signalling can also be used when the call is first started in speech
mode and after that it is switched to e.g. H.324 mode. For this reason, the
MSC/IFW must all the time be able to listen the possible inband signalling
coming from PSTN modem. The switch of service then initiates the bearer
renegotiation in UMTS side where the "old" bearer is accomplished according

to QoS parameters needed to H.324 call.

Mapping between UMTS and PSTN/ISDN

In this section different information elements and their codings are described.
These codings must be mapped in the interface of either PSTN / UMTS or
ISDN / UMTS.

Necessary PSTN codings in the frame of reference of the patent application:

V.8
Call function category (Octet — "callf0")
100 PSTN Multimedia Terminal (Bits 567)
Modulation modes category (Octet — “modn0")
1 V.34 duplex availability (Bit 6)
V.256ter

Modulation control commands
Modulation reporting control (+MR)
+MCR: V34 +MCR: <carrier>
+MRR: 28800 +MRR: <rate>
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V.8bis
Standard information field - {SPar(1)} coding
Standard information field — Data {NPar(2)} coding (Octet
2)
1 Rec. V.34 duplex mode (Bit 5)
Standard information field - {SPar(1)} coding
Standard information field — H.324 multimedia terminal
{NPar(2)} coding
1 Video (Bit 1)
Standard information field - {SPar(1)} coding
Standard information field — H.324 multimedia terminal
{NPar(2)} coding
1 Audio (Bit 2)

Necessary ISDN codings (in a case V.140 signalling is needed) in the frame

of reference of the patent application:

V.140 inband signals consist of HDLC-framed PDUs defined using ASN.1
syntax according to Recommendation X.680 and coded according to the

packed encoding rules of Recommendation X.691.

The purpose why V.140 signalling is used is that there exist networks that fail
to send out band signalling messages end to end. V.140 signalling used in
ISDN does more or less the same thing as V.8/V.8bis signalling in PSTN.

The capabilitySet field of the roleAndCapability PDU contains a sequence of
one or more Capability structures, each expressing the terminal's ability to
work in a particular multimedia or other communication protocol. The

transmitter shall include the complete list of modes in which it is currently able
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to operate. The list of possible modes is defined in Annex A of V.140, and

may be extended in the future. Capabilities shall be listed in order of
preference, from most-preferred to least-preferred. In our case the
h324AnnexD should be the first (or only one) of the listed capabilities in
capabilitySet field.

The receiving terminal can answer the transmitﬁng terminal of the selected

mode by using modeSelect PDU.

In the following the syntax of PDUs using ASN.1 notation is described [V.140

Annex A). The "code point" of our choice is presented with bigger font.

HDISPATCH DEFINITIONS AUTOMATIC TAGS ::=

BEGIN
-- Export all symbols
-- Top level PDUs
HDispatchPDU ::=CHOICE
{
nonStandard NonStandardMessage,
roleAndCapability RoleAndCapabilityMessage,
modeSelect Mode,
youChoose NULL,
modeSelectAcknowledge NULL,
terminate TerminateMessage,
}
RoleAndCapabilityMessage :=SEQUENCE
{
role CHOICE
{
originate NULL,
unknown NULL,
answer NULL,

h



10z2g 10%& ()-D0c0455 6666dYNC8 10 10 10 10s:y 109 ()-sL9y 109% ()-s6
109 ()-s 109& ()-s109% ()-6!6$678; H>l >J>dE: / 10z 10z*z NOYREs(2pesd

1092& ()- 109%& ()- 10%& ()- @0%& ()- @ Ss10%& ()-J>K>\ > >>>@xY:/ 10zf
1092 & ()- 109%& ()-s1l0%& ()-z 10%& ()- Y@O0%& ()-, @1l0%& ()-

10z CFFFF, F/ Ft FFbC 10zsy10% & ()-s 10%& ()-Y, 10% & ()-, S 10% & ()- 10z 10z
10z@ 10%& ()-F JLpNgNrNsNNNbC 10zF@LO% ()- S109& ()- 10"

arbitrationField INTEGER (0..4294967295), -- 32 bit
random #
capabilitySet SEQUENCE SIZE (1..65535) OF
Capability,
}
Capability .= CHOICE
{
nonStandard NonStandardParameter,
isdn CHOICE
{
isdnCapability IsdnCapability,
multilinkAdditionalConnection NULL, -- Express this cap alone to
force association of this
channel with
--an existing call
is13871 SEQUENCE -"BONDING" protocol
{
withisdnCapability IsdnCapability,
b
h244 SEQUENCE -- channel
aggregation protocol
withlsdnCapability IsdnCapability,
b
|3
}
IsdnCapability ::=CHOICE
{
g711aLaw SEQUENCE{...},
g711uLaw SEQUENCE {...},
h320 SEQUENCE{...},
h324AnnexD SEQUENCE {...},
h324Multilink SEQUENCE{.. .},
group4Fax SEQUENCE{...},
t120 SEQUENCE{...},
t140 SEQUENCE{...}, --text chatting protocol
v110 SEQUENCE({...},
v120 SEQUENCE{...},
rfc1661 SEQUENCE
withH323 BOOLEAN,
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}

nonStandard NonStandardParameter,

plainlsdnMode IsdnMode,

h244 IsdnMode,

is13871 IsdnMode, -- BONDING
protocol

multilinkAdditionalConnection SEQUENCE

callAssociationNumber  INTEGER (0..4294967295),

h
}
IsdnMode := CHOICE
{
nonStandard NonStandardParameter,
g711alLaw SEQUENCE/{...},
g711uLaw SEQUENCE {...},
h320 SEQUENCE {...},
h324AnnexD SEQUENCE{...},
h324Multilink SEQUENCE/{...},
group4Fax SEQUENCE{...},
t120 SEQUENCE{...},
rfc1661 SEQUENCE {...},
}
TerminateMessage :=SEQUENCE
{
cause CHOICE
{
nonStandard NonStandardParameter,
timerExpiration NULL,
roleCollision NULL,
noSuitableModes NULL,
invalidModeSelected NULL,
protocolViolation NULL,
modeNotAvailable NULL,
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-- Non standard Message definitions

NonStandardMessage »=SEQUENCE
nonStandardData NonStandardParameter,
}
NonStandardParameter :=SEQUENCE
nonStandardldentifier NonStandardldentifier,
data OCTET STRING
}
NonStandardldentifier ::=CHOICE
{
object OBJECT IDENTIFIER,
h221NonStandard SEQUENCE
t35CountryCode INTEGER (0..255),-- country, per T.35
t35Extension INTEGER (0..255),-- assigned ationally
manufacturerCode INTEGER (0..65535)-- assigned
nationally
}
}
Necessary UMTS (GSM) codings in the frame of reference of the patent
application:

Bearer Capability

Bearer Capability Information Element
Transfer mode (octet 3)
0 Circuit mode (Bit 4)

Bearer Capability Information Element
Duplex mode (octet 4)
1 Full duplex (Bit 4)

Bearer Capability Information Element
Synchronous/Asynchronous (octet 6)
0 Synchronous (Bit 1)

Bearer Capability Information Element
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00100 28.8 kbps (Bits 54321)

Bearer Capability Information Element
Acceptable channel codings (octet 6e)
1 TCH/F14.4 acceptable (Bit 7)

Bearer Capability Information Element
Acceptable channel codings (octet 6e)
1 TCH/F9.6 acceptable (Bit 5)

Bearer Capability Information Element
Acceptable channel codings (octet 6¢e)
1 TCH/F4.8 acceptable (Bit 4)

Bearer Capability Information Element
Maximum number of traffic channels (octet 6e)
001 2 TCH (Bits 321)

Bearer Capability Information Element
Connection element (octet 6¢)
00 Transparent (Bits 76)

Bearer Capability Information Element
Other modem type (octet 6d)
10 V.34 (Bits 76)

Bearer Capability Information Element
User information layer 1 protocol (octet 5)
00110 Recommendations H.223 and H.245 (Bits 54321)

The latest information coding point is not present in current GSM BC

information element. It is taken from Q.931 and should be added to future
UMTS BC information element.

High Layer Compatibility

High Layer Compatibility Information Element
- High layer characteristics identification (octet 4)
1100001 PSTN Multimedia Terminal (Bits 7654321)
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whether or not it relates to the claimed invention or mitigates any or all of the

problems addressed.

In view of the foregoing description it will be evident to a person skilled in the
art that various modifications may be made within the scope of the invention.
For example, the reduced numbering scheme is not restriceted to only one or
two numbers for call type differentiation. It will be appreciated that the
reference to H.324 throughout this text is purely exemplary and that the

invention is also applicable to other data types.
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network and a recipient terminal of a terminating network, the recipient terminal
arranged to operate in a single numbering scheme that enables the recipient
terminal to receive different selectable call types from the calling terminal using
a single telephone number to address the recipient terminal the switch
comprising:

- an input for receiving a request from the originating network to set up a
call with the recipient terminal;

- an output for sending a call set-up message to the recipient terminal, said
call set-up message comprising a bearer capability information element for
indicating a type of call to be set up between the calling terminal of the
originating network and the recipient terminal; and

- connection means for completing a connection between the terminals.

2. A switch as claimed in claim 1, arranged to send a call set-up message
containing an empty bearer capability information element to the recipient
terminal to inform the recipient terminal that the terminating network is not able
to provide the recipient terminal with information from the originating network
about the type of call to be set-up.

3. A switch as claimed in claim 1, further comprising an input for receiving a
call confirmation message from the recipient terminal, the call confirmation
message comprising an indication of call types supported by the recipient
terminal and bearer capability information indicating bearer services supported
by the recipient terminal.

4. A switch as claimed in claim 1, comprising:
- an input for receiving call identification information from the originating
network;

- means for interpreting the received call identification information; and
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- an output for outputting the call identification information in the second
format over the terminating network.

6. A switch as claimed in claims 5, comprising an interworking function
wherein said reformatting means for reformatting the received call identification

information into a second format is located in said interworking function;

7. A switch as claimed in claim 5, wherein the call identification information

comprises call type information.

8. A switch as claimed in claim 7, wherein the call type information
comprises telecommunications service information.

9. A switch as claimed in any of claims 5 to 8, wherein the call identification

information comprises bearer service information.

10. A switch as claimed in claim 5, wherein the reformatting means for
reformatting the received call identification information is arranged to negotiate

the bearer of the terminating network to match that of the originating network.

11. A switch as claimed in claim 5, arranged to establish a speech connection
between the calling and recipient terminals if no appropriate signalling from the

originating can be identified.
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originating network and the recipient terminal are not compatible.

14. A switch as claimed in claim 5, arranged to terminate the call if the bearer
capabilities of the originating network and the recipient terminal are not
compatible.

15. A switch as claimed in claim 5, wherein the first format is an in-band

format.

16. A switch as claimed in claim 5, wherein the second format is an out-band
format.

17. A switch as claimed in claim 5, wherein the switch is a mobile switching
centre of a wireless communication network.

18. A switch as claimed in claim 5, comprising a transcoder.

19. A method for establishing a call between a calling terminal of an
originating network and a recipient terminal of a terminating network, the
recipient terminal arranged to operate in a single numbering scheme that
enables the recipient terminal to receive different selectable call types from the
calling terminal using a single telephone number to address the recipient
terminal, the method comprising:

- receiving at the terminating network a request from the originating
network to set up a call with the recipient terminal;
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20. A method as claimed in claim 19, wherein a call set-up message
containing an empty bearer capability information element is sent to the
recipient terminal to inform the recipient terminal that the terminating network is
not able to provide the recipient terminal with information from the originating
network about the type of call to be set-up.

21. A method as claimed in claim 19, further comprising sending a call
confirmation message from the recipient terminal to the terminating network,
the call confirmation message comprising an indication of call types supported
by the recipient terminal and bearer capability information indicating bearer
services supported by the recipient terminal.

22. A method as claimed in claim 19, further comprising, prior to completing a
connection between the terminals:

- receiving at the terminating network call identification information from the
originating network;

- interpreting the received call identification information and setting up a
connection between the terminating network and the calling terminal in the
originating network with a commonly agreed data modulation rate.

23. A method as claimed in claim 19, further comprising, prior to completing a
connection between the terminais:

- receiving at the terminating network call identification information in a first
format from the originating network;
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24. A method as claimed in claim 23, wherein the call identification

information comprises call type information.

25. A method as claimed in claim 23, wherein the call type information

comprises telecommunications service information.

26. A method as claimed in any of claims 23 to 25, wherein the call
identification information comprises bearer service information.

27. A method as claimed in claim 23, wherein reformatting received call
identification information comprises negotiating the bearer service of the
terminating network to match that of the originating network.

28. A method as claimed in claim 23, wherein if no appropriate signalling from
the originating network can be identified, a speech connection is established
between the calling and recipient terminals.

29. A method as claimed in claim 23, wherein the first format is an in-band

format.

30. A method as claimed in claim 23, wherein the second format is an out-
band format.

31. A communication system comprising an originating network, a terminating
network and a switch for establishing a call between a calling terminal of the
originating network and a recipient terminal of the terminating network, the
recipient terminal arranged to operate in a single numbering scheme that
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call with the reCIplent termlnal

- an output for sending a call set-up message to the recipient terminal, said

call set-up message comprising a bearer capability information element for

indicating a type of call to be set up between the calling terminal of the

originating network and the recipient terminal; and

- connection means for completing a connection between the terminals.

32. A communication system as claimed in claim 31, wherein the switch is
arranged to send a call set-up message containing an empty bearer capability
information element to the recipient terminal to inform the recipient terminal that
the terminating network is not able to provide the recipient terminal with
information from the originating network about the type of call to be set-up.

33. A communication system as claimed in claim 31, wherein the switch is
further arranged to:

- receive call identification information in a first format from the originating
network;

- reformat the received call identification information into a second format;
- output the call identification information in the second format over the
terminating network.

34. A communication system as claimed in claim 31, wherein the terminating

network is digital.

35. A communication system as claimed in claim 31, wherein the originating

network is analogue.



7v, G [:vUAL! L L(10%1& ()-L L'10% & ()-L L#10%1& ()-L LF'- 10% ! & ()-
Lf10% 1 & ()- Lf- 10%1& ()- | [:vUAL! L L37910% 1 & ()-L L510%1& ()-L
LS210% | & ()-L LO10% I & () - L 109% | & ()- L+10% 1 & () - Nove}ﬁygiLjooi_
10%1& ()-& L S10%I1& ()- Ls10%I1 & ()- LY's10% 1 & ()- 10II10II10I
L810% | & ()-!"$WU4AL! L 10%1& ()-& L S10%I1 & ()- Ls10%1& ()- L L
110% 1 & ()- L9! 10%I&'()- L 10%I&'()-& rmal " "Headi ng 13]c" "Headi ng
23] c" "Headi ng 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading

73] c” "Headsgg ﬂ@o?nmuh\"c%ﬁbﬁ%y&%h?a@cla%@a% I PO \iRe RS the
<(0: @cOVK] ds1 sL| T ONBFI
O KAT\ f nv} 0BeRwonks (S84 wirelEssammmm@BloaHonSIRRIWOERL A bdf hj | npr t vxz| ~e$SKd~HFpO, !

(]
%abcdef ghi j kl mopqr st uvwxy\ ?#) 2=ACCKNOQURVY[ $ McBI nt opvLr T. Na7" +D06J>CFN5W_

| pwy5J6n8higp] 'R%Qﬁ%ﬁﬁ@ﬁ‘éi@%nﬁaé %Fsﬁlhbd in BHIrESS, NeHErERRBANiFieSOUr | er
New'h Root EntryWrdDocunent | ! *+-.10123456789: ;

<=>7 @GA\BCDEFGNIKINicatRORSIWovkieZ] up?v_ermmmﬂlgrte]elcbmmpmcahwwmem} ~
" #BUR () * +,17 5
<:>’?@\BCDE j%&MSTU\N\XYZ[ \]~_"abcdef ghi j kl mopqgr st uvwxyz{| } ~

38. A communication system as claimed in claim 36, wherein the wireless
communication network is a GSM network.

39. A communication system as claimed in claim 36, wherein the wireless
communications network is the terminating network.

40. A communication system as claimed in claim 36, wherein the switch is a
mobile switching centre of the wireless communication network.

41. A communication system as claimed in claim 31, wherein the originating
network is a fixed line network.

42. A communication system as claimed in claim 41, wherein the fixed line
network is a PSTN network.

43. A communication system as claimed in claim 41, wherein the fixed line
network is an ISDN network.

44, A communication system as claimed in claim 41, wherein the fixed line
network is the originating network.

45. A recipient terminal comprising means for receiving a call from a calling
terminal in an originating network via a terminating network, the recipient
terminal including:
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- means for receiving from the terminating network a call set-up message
comprising a bearer capability information element for indicating a type of call
to be set up with a calling terminal;

wherein the recipient terminal is arranged to interpret a call set-up message
containing an empty bearer capability information element as an indication that
the terminating network is not able to provide the recipient terminal with
information from the originating network about the type of call to be set up.

46. A recipient terminal as claimed in claim 45, arranged to send a call
confirmation message to the terminating network responsive to receipt of a call
set-up message containing an empty bearer capability information element, the
call confirmation message comprising an indication of call types supported by
the recipient terminal and bearer capability information indicating bearer
services supported by the recipient terminal.

47. A recipient terminal as claimed in claim 45, arranged to operate in a single
numbering scheme that enables the recipient terminal to receive different
selectable call types from the calling terminal using a single telephone number
to address the recipient terminal.



