;1" #$YRe3eA667| <. = AB@ATAZWWD 00/ 51387 PCT/ 1 BO0/ 00229 TELECOVMUNI CATI ON
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| denti fi cwDi09$1387i el d of the Invention aooool The present i|POPIRO0OMNR2eE| at es
to a method and apparatus for identifying the type of tel ecomunications
service required during call establishnent over two networks. In
parti cul ar TELECEGMAMENICAHON SERVICES HDBNTIFICATHONCEN ALGATHWAX al |
control appropriate to the tel ecommuni cations service, and nore
specifically to the sefelecemmipigatiohd&ersices hdemtificgtiont i ng net wor k.
Background of the Invention Today, transmi ssion of infornati '
communi cati ons networks is comonpl ace. There is ever i ncreaﬁﬂ\ﬂ@‘@w&mmm or
nore rapi data exchange and the nature of the
transmi ttﬁﬂa@tﬁéwﬁgnever nmore vari ed. Communi cati ons networ k&€& al so
very diverse in scale and nature, fromlocal area networks (LANs)

I Si ters wthin a small conpan to the

ot or not Ther BIASAMYSNLCBBttES 'p & MRIPCUANS apteatamiso ticangyBsala evel
Conmuni ¢ [ g
princi pl ggbé)%?r%%cpgﬁrﬁgg@gtr{\edggééﬁ %Lﬁfw ?Ehﬁ c[sagl(:%%argﬁ%&rg ﬁ%ﬁgégnd

ot her s arn@oi metwdes. flor pmicmlm vnermtdat&) c» nmethadht amhsappdratusdiféd er ent
network architecture and a wide variety of data

comuni c2staplishing GEﬁI g’PEnBE rtase £ dhetplecormaumiseiiang sepire. raftdor ks)
for exa t hone Net wor k
(PSTN) gﬂ{n ?fé)gé%?fllégélyatﬁg %éggléﬁaﬁgﬁtlf#g&ng Ittgesﬁ 'ht% gﬁq n-g%é@( whi | e ot hers,
for exanple the Integrated Services Digital Network (I SDN) and the Public
Land Mobil e Networ k iPLM‘}\P of which the GSM nobil e tel ephone network is an
exanpl e, Baghasguad gf the BhtieMi cati on technol ogy.

Today, transmission of information via communications networks is
commonplace. There is ever increasing demand for more rapid and flexible
data exchange and the nature of the data to be transmitted is becoming ever
more varied. Communications networks are also very diverse in scale and
nature, from local area networks (LANs) comprising a handful of personal

computers within a small company, to the Internet, providing the possibility for
data exchange at a global level.

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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WO 00/ 51387 2 PCT/1B00/ 00229 Networ ks specifically designed for

t el ecommuni cat | oNs still comonly use circuit switched dat ?,Cqﬁ '11‘9ati on,
in which %989!?’?390 network resources are allocated to establi'sh and mai ntain
a connection between end users of the network. O her networks, nore
typically, those designed primarily for general purpose data comuni cati ons,’
such as Ndteorky apaeificallyd desigakdafoe atefeeommisiations REI kesmmvhiyc bed

conmuni cati ons .protocol s in which no dedi cated physical connection nust be
est abl i SiEHitSWitkhpddata cammuynicatian, in Mict spreifie NRIWankdesowicER @@s f | ow of -

data to NS i I ML i t i i,s_routed,
often i r@gﬁé{eﬁd%%tggﬁ?ﬁ ?ggnﬁéé ?%Hléétscgnﬁ%%nk%a Beﬁ%&ﬁattﬁ%rgﬁé tﬁgers of the
net wor K.ngtwok ©theadetwarks mbes @me,_rth@aé deBRynearimarily ier §eneral-
considerable interest in diversification and the provision of new

t el ecomuipese datas cammuugationsmsudeagithe dntearet Rl srglgsnetivoekss. | n the
data co ni caiipns. . or re |j | so _jncreased,interest i.n.the

provi si eofpa%(?g sﬁ%’f@%@nﬁé’%?@ﬁ%@%&s&W'O@QLS. '&hﬁ’?,'?qbr%r‘ies‘é?ﬁfs overl ap
(or convsHyaasat edoriticiBs Nmiuke bedledtalitichbd! 6€ QREMMIAEE.] PRStha GirtteE

communi cat’i ons networks is occurring. This convergence has given rise to a

gr eat er nRSwETk,dhe cantinequsitew ob detatnbelitrassmitted iscdividediiotat pasketset wor ks.

However, because .of . i nhe t i verse nature of currently existing
t el ecommifthi cgkl |"@H§rt A%QSHE%QQ %@Miagaﬁ%gﬁgna%@%?%gcugn Sénﬁ“?%@ﬁﬁt pr obl em
of 1 nt erpR@eAbiHe énd Gsersiif ehavRelwdil. exi sts. The probl em of establishing

communi cati on between dissimlar networks will now be considered in greater
detail. Throughout the follow ng discussion and the description of the

invention presented l.ater in thi,s docunent) the follpw 1 pt erwor ki n

scenari 0% %el tracﬂéor&egr{gfeggpwéﬁurin?lattp&sa?qc_to%)ﬂ)\grﬁt ’ér%}sﬂﬂoeﬁﬁ&géf‘{]%%ﬁ 'Phe Pgbl ic
Swi t chedgiVetsaiaans dMet s frovRiNbf AB teltoRhlihications! alBRidtscdiaingor K (PLMN)
and b) interworking between the Integrated Services Digital Network (1 SDN)
and t he seryices foaRgtvwaskisubssiheamsr k0 theLdata. commongEitisns $ecRCThe®0iB/ 00229 3

Furt her npre,. | e il be o the .provision of circuit
SW tCheg&5§|'%@%%@%g{%%ﬁi%%&@?&%@t BEMSNEQIE%#N%BN Ltﬁ/ﬂl sr?éﬁ%?ks as well
as bet weeRud, heprogiNsied Bldddpretoror dshvetderideyulubtheenotire trhls id¥ t he
followng, the term PSTN refers to a purely anal ogue |and-1ine telephone
net wor k, telg¢faramupicatiensrgnd dpka eer@muinigatioss sietwerksds geewsingnpl oyi ng entirel y
digital communications technol ogy. However, although the |ISDN and PLWN
networks are both considered as purely digital in nature, it should be

not ed t h@hisi doriverdetide Bas ghienoise &NE-greaithediddiot RansfeNttia Between bet ween

| SDN and PLMN networks may not be possible. This situation may arise, for
exanpl e diggimilart ermenUcaticas Betwesksf Howesenk eheeryscohidbei ingerrntivor k

el ement s, S, [ c ' at. i . Qi | SPN..- PLMWN

i nter mrE‘."%&% sgéggr.g feng{s}'z{aﬁﬁlgteh%%gyciére é:%ﬁ?%?ghﬁgcéﬁﬂec@{@n for a

t el ecomuydinefiricatidbnsemetwerksana apRinifiantt praddfsth e lof S fityi-6ferabity ber
established. A bearer service is a type of tel ecommuni cations service that
provi desinteRVakipaIIStsy for the transnission of signals between
user-network interfaces [Ref. ITUT |.112]. In order for circuit swtched
comuni cation to take place between two dissimlar networks, an end-to-end

connect i Themidblehe ot estdblishingconimuicatian ibebfedn diyihik hathoriediler service
to be set up and nmi ntai ned between _each user's term nal equipnment and its

respect i PEWeR ﬁenﬂdﬁfe}deim@r@aerldet@ihéf hrekaRnutshe follaudag idémuléwpncgﬂddi fferent
arso reqit 8aeteles e iiEriEn SRR Art inpER PR SooMbSiOBE GRORE o " '°

servi ce fiMeRforkBigadenaties wilkbekdasiaerddia datsig of tel ecommuni cations service
required by the end users. For exanp in sone situations it nay be

|
necessar @t o &y¥earking @M@&ﬂéheéﬂfm@@@}ﬁ%ﬁe'ﬁah@ne deteodoRENN) onal

speech tel eph I Yl is 3 0L bhearer service suitable far
fax or data C%ﬂﬁﬁﬁ?fg{q’%ﬂak yM e'%r'ggﬁ'foﬁg@.gémr?n st abl i shi ng conmuni cati on
bet ween tyo diterwarkitly Betwedrkthe Ritegrated Berioes Cihital NEfwdrRgISDWE Of
conmmuni cati on reguested is desirable in order to enable selection of an

appropri ate b&agdahe SahlicdandMebjlenNaam(REMNAs dat a comuni cati ons and
signalling protocols are typically different in the two networks, the
signalling of WO 00/ 51 387 PCT/ 1 B00/ 00229 4 requested call type

i nformati on between the networks cannot be achieved in a straightforward
manner. This is particularly true in situations where end-to-end . digital
comuni cati on cannot be effected, as is the case when interworking



bet ween the anal ogue Public Switched Tel ephone Network, where call type

i nf or mat I\\%ﬂod/ﬁa&r ovi ded by in-band signalling and the Publ ipgThaéwbobibi | e
Net wor k, erecall type information3is indicated using digital out-band

signalling. Figure 1 illustrates the architecture of the GSM Public Land

Mobil e Network. As can be seen fromFigure 1, the GSM architecture
conpr i seEUBhgHDRRayPAHEYIRE relfrenes myll s irpade NBciher provision phiciretiices wit h

fixed i t k.
et o SWReASd eeBofimdriEationt s éilites BTSN TN bEfcHET L 0"
station aswelbhs betdéermtie [BBN drdREMN vetwarkal it @AsulidBISholdd thEien BSS

conpri ses a_transcoder TCé:ge,g%. for converting to GSM sp_eech?. in Figure 1,
the TC 1the falloyirguinedetm &Y refass te superel adalegue Jand-line telephaoe her part

an s i RERERERnAS o Bt SONRRN FIMINELIeRSS nebfuuk ERntubE e ana
term nal dgfitl Fwﬁﬁhum@émmhhﬁldggf HoWeVied! althdigjetHeoredNCAhd egiviger (HLR)

12, visitor location register (V 13, and equi pnent identity register
(EI R) 14 hetwierks| arecenthtansideredasapirely digitat impatuse: iteshoold be natedi nal s and

Earl o Righih bRl S ftiong eebtolendloithl Sarb Myt dBion WaslRr B b ns ! ©
par ti cul g NMURetWorkshiaylAothes HaRsibld. YTHIS @itBstiah Imayarisé Sfor Ridaammber s of
the nobil e stations, including the subscriber nunbers associated with a

par ti cul siuentebiheccharactensticinal intenveningreannestiag metwerkelemenypeThili,nce t he

i ect Ty DeRES pr o orbH o o4 §F R RN retui e Povandithgs”
i nterworking function (IW) 11, which is a functional entity enabling

i nterwor ki ng between the PLMN and PSTN | | SDN. Typically, the interworking
funct i on Wbenr seftisg aumARidiicEit swiRAdpeennestion feeal &eeommunicativasogue PSTN

ks. MO 001 87. I 0 " I i d d h ,
The nt orSROYIkFr 8 PRI PRT e hEe Jave s, Sriebia i EeR Lot Saviee nor k
i nt er f acs fpkydeobh té1BEoMHTNidatioRBNetige tthat BrMWEN thd LayhBRg fdienaecessary

protocol conversion to enable end-to-end communication. Conventionally in
PLMN systteansmigsion of signalsbetaanuseraietyarsistefanes [RefdTheEn. 11@bnni fi ed by

adopting a,multiple. er | . aj. is..b di cating. a.specific
subscri be rdﬁﬁ@eﬁrcew%%@b?%niﬁgﬁlg%lﬁgo{a&p@a&%ﬁ%&gﬁq II’H%%ES(?I’IU'I) e. For
exanpl e, Adiwofid, drhengubsnd beinetpNCMUBE bl ¥stiBNeheds STHIS @8qiirdy ba
term nated GSM speech, data and | or fax nunbers dependi ng upon his

profil e. aRpropeateddrArer geRvigs iebe sehupandsmaintaived Betweapiapshaises'si nt er est

in the prvision Y I i.del y varie I ications
servi ces.t [rﬁﬁ}aﬁgqﬁﬁrﬁggt') ébgqﬁsr%&ggﬁéﬁe%% %{S%rﬁdéa'ﬂgﬂiepﬁ%%b@cri bers
wi |l al sogdestiontdifiplentdifiereat chimiecatiiropraieess, soisdgansraytiie beSka
services which, too, will have dedicated subscriber nunbers. The provisions
of the cuprotaro! cowversion i laésmiamiEer g esahlenendrtaend camiaumicatioreSM t echni cal
specification 09.07. According to GSM 09. 07, a subscriber is allocated a
nunber of MSI SDNs, each associated with a particul ar tel econmuni cations

service. fedetybat ef Wadfen Geriter iR bieo@stdblidhed Sddpenead on tie qzﬁél 6f these
nunbers and stored in the subscriber's HLR The contents of the
i nt er wor kielggammgpieatipos seeviameaquired dy theamd userssFanaxampls. iRSOMS t her one

oo ooy SRleffoRs el fheddBiVio bisbich BN Sl BN ohriatt B¥ & SO o0t
in GSM r eggretionbl egeeéh @Giephose 1AliD whilk. inl Biner edisksng Heefréeednidee PSTN
and a PLMN will now be described in the context of the conventi onal

mul tipl e switalde fecfrxner deta somasimicatipnasyoe oequirad. WVhanrestablishing t o
Figure 2 of the.appended draw ngs,. illustrated,.in Fi.gure.2 en a call
ori gi nat eS°TPYM'Y @nﬁw%ﬂ%&?ﬂp@%y&h@r&saelatg-ttg;egg|tﬁ%‘.agcr\p PhitS al SETUP
nmessage i fypeehf cohitidaliohudgaested is desirable in order to enable selection of

an appropriate bearer service in both networks. As data communications and

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



WO 00/ 51387 PCT/1B00/ 00229 6 called line identification (CLI) [Step 1]. As
descri bed (?F?cz §g; the HLR contai ns a database entry corresppg¢nighdodzd hi s

CLI indi ¥ %I%e call type. The MsS@ 10 asks the HLR 12 for the call type
and bearer capability corresponding to the CLI) and sends a setup nessage
tothe M5 18 to informit of the incomng call and of the call type [Step
2] . The kyusstedcpbtyne ipforaatian m@wemmmmm sanyotdfe achiteed img checked

capabi || ehataiopvarminng” ThidkHartiig Rl fie instdattns e ertageds e fo . -
the PSTN{ lﬁﬂatl Renmiinié8tidrrc8Rndt be BieBted: ga%t MEhsessls ﬁ:@gﬁ?ﬁwﬂﬁge to the

MSC informing It that ringing has starte o the cal [ Step 5]
and consdgteeeh yhe aeakigDecBublic Switched Meatephunet Nebvark, where aallitype

subscri ber 6 Fi nal | NECT pessage .js sent fro M5 to the
MSC [ St eﬂ"f?}m%‘g‘ 11ﬁé?1’°t’td891 %{}ﬁé“ﬁggalt F9paling [th‘f’e’% @]C \fkﬁaa] Mé IR al | ed
subscrib (WBefd el G GHbHABLGPARE O t i's made.
Use of a‘?\fetﬁ?%‘fe r?unberl ng schene) lsuc ngt e‘?? é‘ 6&%@%@ 07)

el i m nat eigridliingneed for end-to-end signalling of cal | type and bearer
capability information in situations where end-to-end digital communication
cannot be effected. This feature of the multiple nunbering scheme IS

parti cul a I t r e froma
PSTN. “Bodddde”! NRRBREP e ASHIBRLI of ieToe TUuhe Labd MBBIgNANER S e
nunber f ks eantbe skerdromtigurei bnthes€5M mctatmttwppmmppmﬁsealgntewwr ki ng

i nformation | t h number , t dtot t
| nf or mat I BRI BRRCRRG (oAt OJBES AAcv RN PHacER A sl DPRETKRUERS ¢ ne
bou“dafyoat%eﬁﬁwewgnéﬁddg‘ BN iBea Y @%‘i\X"%@ReT&%rl@p 8%%@!\?%&85 the

pr obl em ow to provi i nfor ITB.tI on about requi red bearer service for
dat a cal Iretenrigcompriags basenstdteonRysems Imemmisingadaé;aserﬂiehtmmgoml:dilme nay

cormuni ca19 80 PESETANREBIE Bbons (BT BLT hedinrBSR CATPTSS HEDSRRIE, | ¢ 1o
somet | MesTAQk, @@éﬁé&te%ﬁtbswgé&éguqm BEODIREIRS 16% | ﬁ'&ﬁoh/ﬁ[?h‘ or ot her

connect i ng networ ks 00/ 51 38 /IBOO 00229 I't should be noted,
hovever, thedS€heuteduid plternativilyhieniy aswitieerepattdf thedB 8§, S8 @9 808TEl so has

ignifi t | t nb to b
3: gln: e:jca ncr@gﬂva %ﬁt@u‘?ltcob'lp?"’éﬁ&gﬁ?bafs egél?' "Ef?éfggﬁde ﬁcgs S
burden o tB@:aySMs@h@ AT cbﬁﬁ@ﬁgértd"’@LfB@Cﬂb’é’?b%'th@éﬁﬁﬁﬁo@GﬁlﬂnQem' ch

t el econmuni cations service. Additionall e storage of information
concer ni ndptabases irc fpnorm of ai lmmedoeatlbn r&glsiasés!LRhezstvcmtagdaooeénqrm renment s

of the HLR . whi i.s,undesirabl e i cul arl ew, of l.ikely

i ncrease 1O91SHe 8&&@ %\ds%%ﬁ)mﬁm ep ﬁygggmﬂqﬁ{ﬁ'&fg} ¥‘6n\§lh§e$‘\w Q43NS t he near
future. FHférPr%tﬁWr@IatMg%rthé %umltéﬂnmhstsw%@hm%&ﬂaes aQ6¢dIderat i on of
bearer services ata transfer rates) I1s not possible as no nmechani sm

for end-tof dhmme@mmatqndtequge@ﬁ@hadéle caltsrtoearshfrbm mahiie useRSTAthe

I gi bi_| Ll he b i f
Chat 1ol ckaien Pesa FORM R fide Barcula iR Hner i 2 Brariariydtes °¢ 1"
i nt er wor kgNghieNLi8EMparARetaryV df até)rrﬁ@b.len stét%n'é'—'?nél[]glnﬁottﬂé‘%db%cﬁﬁ\ﬁ

adj ustment of bearer services is possible. A simlar Situation may occur
when i nt enwmblers gssetiatednwitie at mmcwaommmmsn and thee dirndspopdingi cul arl y

wh d-to-end d t | d. Thi
oy | cad PEVRGYBET Siare HEPorN Reriuadbaus SRR G ASMRTMRIE,
certain shigial, 1REy ard Abt EXEEtH! ripatiohe mcbet@ Wa bomat;cana PLMN

network which has different bearer capabilities Tromhis her honme net wor k.
Enmbodi menassadiatede indeswarking fiwastiono il Vg bvi e whicredbaai fumctinnaln emtltynti fies

d .id i fi i i nf i ) I
ggpag? F;St %aﬁ'ﬂ'f"t& i t?':’%‘i{ %Fsle‘?%’gé gﬁ%gﬁm%%ﬂg?%&& 'éé@c Cﬁ'ﬁ?ﬂ'p I'}‘?g schene
can be Usﬁﬂerfv&tirkﬁhéafﬁﬂbﬂbﬁ @em%hs@é‘é%éd@rﬁhtd)ﬂn%aéhpﬁongffopﬁﬂéﬁééng Ryifh Mul tiple

nunbering schene; “b) allow the use of a reduced ering schene; or c)
enabl e i rrphelmued?S'BN netwarksi ngl e nunbering schene. In order to enable use
a single nunbering scheme, in which calls of all types are directed to a
singl e subscriber nunber, mapping of call identification information

bet ween dissimlar networks is needed. This is achieved in enbodi nents of
t he invention by enhancing the functionality of the interworking function
bet ween networks, enabling the reformatting of call type information and
enhanced WO 00/ 51387 PCTI |1 BOO/ 00229 8 transm ssion of bearer capability
i nformati on between networks. The mapping of the call type information
elimnates the need for the aforenentioned nmultiple nunbering schene. It
thus S|an|f|es operablllty of the systentfronta user standp0|nt ~as the

o oy o A o




af orenenti oned rnul ti nunbering schene. The call identification information

may corrplw(zso/glgy type information and/ or bearer informati @gragbsoRad | type
information nay) for exanple) relatesto tel econmuni cations service

information (e.g. H 324) teleservice information). WO 001 51387 9
PCT/ | BOOI 00229 The provi sion of bearer information enables the term nating

net wor k inbthesexameleseansidgred fege.dhejirtepyarkingfunciian dWe orthgi grteway si de,

t hereb rj nQyd : LGl ' thddSe e rpinatin
netvor k. 1 19 Belf A S8R 1elatt 10F bl 168 RETRTE ISTNCAM IR LE or
GSM net WL IAN Qeid erawides theensodiskaly prdtadbl MaRversidAvRCendbe end-te-Bngay
further conprise neans, coupled to the input, for determning prinmary call

type i nf GOMIOURIAAEAN.t he basis of a subscriber nunber) for forwarding first
primary call identification information to the output, and for forwarding
further primary call identification information to the reformatti ng neans.

Such a s\@drivant@yallyl P PENNTBYSterrRNalffeteft fiedormmliARELIBA s%fﬁ&éﬂ‘h%@ebe
adopted, to distinguish between calls of primary types "speech” and "data".

In this baes, idantifiedl by stloptge ex hnullipieramymberirg aschemef ¢natblis;, by
automatical l y .connected, ..and _further determ nati ctual data type is
nmade of ég,{aueg "%latsfecmpi nﬁ??ﬁc{ fE. nﬂéﬁ%‘?rdi %é@)rgiogﬂe.ra a%@&&cof t he
present Itaéeaﬁ*ﬂmscétmfseseﬁ/iw.ovrs.e%xgm il CsRRlMEl sabicHber faly! between

a termnal of an originating network and a termnal of a term natrng

net wor k, cumentigthaye assignedimapiler tasmiinatag GSM speech,i dataaandr ornfiagr nmat i on

ina first format fromthe orirgi nathlng net wor Kk urss(formatti g,recejved call
- odu
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| denti i Gafy ’ﬂyid&fn@,fd@ét'bl@ﬂniéﬂeéthﬁ_tﬁé%?@ﬁsfoﬂr(:i'ﬁé?&%ﬁ%lteé}ﬁi dgﬁ{rlgifvpg%éyng

networ k; and conpleting a connection, suitable for t cal l,
bet ween tvagietdetetacoairsunisaetionsiseryiaes. én the fitere,as e ptopafsetinthap mashilet
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The provisions of the current GSM multiple numbering scheme are laid down
in GSM technical specification 09.07. According to GSM 09.07, a subscriber
is allocated a number of MSISDNs, each associated with a particular
telecommunications service. Some interworking information (IW}) 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



first format fromthe originating termnal to the term nating network;
reformatti ng received call identification information intoPeT,zE@%gzgfornat;
transnmi t WAEIRY cal | identificationginformation in the secon ormat to
the termnating termnal; and establishing a connection, suitable for the
identified call, between the termnals. According to another aspect of the-

i nvent i opallddiiecidentificationd@LI pStep 11 hAs desystbedabove, ahk MR ebhiins cal |
froma termnal of an originati ngppnetvmrk and a termnal of a term nating

net wor k, ardatakage eMnn goRosRANding fpthis Chy indieating thercalldypeviThe MSG

identificgat] i nf ar [ ' | rst_f fr .ne originating network; '
reans f of OARSNa R 2 BR N e b aneCheer cEBRBIS o e hePtiAd e o
second f gHg"BLI, dMeicdtndsd sétupnResdddentsd thBMS Alg tol AR it bEBd iRBoimiigr Mat i on
in the second format over the term nating network; and connection neans for

conpl et i nall angdsfribetaalriype (Biepblle The MBAE wsponds &y sending BeCMkbn t he
term nal cording ta an, enbodinent of the present .invention an MSCis
provi dedm@ﬁ ﬁ‘eﬁ%&%c%f&e r h§¥.’89i ﬁti'%cf rQﬁnﬁomﬁﬂﬁﬁ'ﬁ{&n‘e'ﬁhilésqrspf II%ont r ast
to Conveeébmmlyz G es Fjfestety bexmIapabiliy }'\{'Stéb 3iheThisampegage id or s part

of the base station subsystem Enbodinents of the present invention wll
now be dérwairted as iy CAb-BROSK message i tie PSTdY bidbet\MSEht0 fStepranyi ng

d | f | g Fi ' h ! / cand i
connect anano T fSpedidy oF AbGrHeEB08 To e MG BB minet Al P | shrrent

froma PEEN $8HBHNR the cale®@idbecabét t&@puﬁlbiaﬂdt E&wé‘éﬁ'@x]\céﬁg% itﬁegglgwl tiple

nunbering schene; Figure 3 illustrates establishnent o
t r anspar entneétdethec ainging ¢onex teINE calling naubsooiber rfSten ]st dinally, i ng an

h d |t WO 00/51387 11, P 1.BQO/ '
CRoar o nEOUNERIT s GaR R For B S OB LSBT B85 Y o
est abl i shx@emsef toathePSAN {s&awwaeh the deheAadubdcriBB anEwéM kaamanal to a

nobi |l e station using an enhanced nultiple nunbering schenme according to the

first emsodheelian appropdaienfpsthe data qalllismade.i ng i nvol verrent of the PSTN
| ocal exchange during call setup; Figure 5 illustrates identification of
the tel ecommuni cations service required for a PSTN originating call by an

o s, PR SESHLADI FLANALS Lyt auas gssvabmigs h SOUROINE 00|

accor di ngliminates ébe nged fovendrinrendsignadingnefaatlitype and bearer capability
information in situations where end-to-end digital communication cannot be
effected. This feature of the muitiple 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 multiple 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.



Figure 7 illustrates establishnent of a data call froma PSTN termnal to a

nobi | e %&(?Bd/?ﬁ ﬁSl ng a single nunbering schene accordi ng tperABsGERIE
enbodi nmen ? e invention and shows the involvenent of the PSTN | ocal

exchange; Figure 8 illustrates an alternative nethod of data call
establishment froma PSTN terminal to a nobile station usi ﬁg a single

nunber i At Re nateds BPWEVeTe thatdhe dnditinlechwdberiaa schemendelingdhyi on;

Fi gure A t tation to

BT D07 Alsnas sERircaR a0 fanBolel 8 ifiPhasdd, B8 So BB hbodr ment

of the nowtErs @b tRilled, Heréddasstherb®Bunt bRBubsEBEH ndhbarsat aseal | froma
nobile station to a PSTN term nal using V.8 signalling, according to the

second @mdoplagent aoputden jany dhe i eser wr@ur@usnremeu@erawb@hes\umhershnent of

dat |l f TN t I V. 8 |
accor ai geaPaR B RBRL oMk forhSorh ver R Bl Ral haoraRe Bavol vensnt
of the RFSAnhESRIcoRsEHMY Deafergbs dsabilaynhlmt HRRetReasdY tiidRksthgef a data
call froman ISDN termnal to a UMIS | e station according to the second

enbodi neequisgments afihe hliRrwhieh iyurdrsiteble maritwanain Yewmfithe dkelyn: WO

00f 51387_PCT/ | BO E I t abl i shnent  of dat

cal I r oRERST SbR's Bp et o ayaibBenddenbitibh b o So&kes: g 1 he. second
embodi Maptyref Rdtthdrmep! ider theambitipl@tiudibeMiry Scifdtfle,! Bpmmatibai drs (

comuni cati on cannot be effected; Fi gure 14 ill ustrat es establ I shment of a

dat a calbiearensericeris. grsiata é'ags@w@t:eSi ts mt pc&sibleasmmmecheotsrrdfmg to the
second enb i nent of th |nvent|o ll:l -to-end ?y(ﬁ]ir\gal. co ni cati on;
Fi gure 1%1 O-¢id ngeQtiatian is,Provided: Fek e a'a‘gea wWheh & bile
station hgpid terhlihaREM cl @CCéthbmeao Ot bebr& TR BN fopf tﬁé\e

invention in a situation where end-to- end digital conmunication cannot be
ef f ect edeleRogunenicationy serviee el§ et abl withnmeeferesfcea tolathe odeiwdrkiog an | SDN

| MT di d od f th
nvent antemeeh T ftareth Bt e AERT S B APy i R B A O o 17
i1 ust r%m.c%q@bbsﬁb@ems.ﬁﬁlaasadﬁt@nqaby ocE@MWABN BNV &Y Batweeh a UMIS

nobi | e stati on accordi n& he second enbodi nrent of the invention in a
si t uat i ocerntdierl8Ddhetwo ﬁdamd ghQ ALY mpantictdario wheanaod-thendf digidaled; Fi gure

18 ill l, i f MI'S
an | son camachan 25 2 it Atnct Ea SRl Ui BiarieAe BroreP maae on and
shows t hes tHéVQ{'éﬁ%BPé‘ttrdhfsnﬂfﬁoﬂl BAINdWRRR | incxeritan Aftuatibss!r or Examdielst r at es

establishnent of a data call froma UMIS nobile station to an | SDN t er ni nal
accor di ntpet mobite ssx@wnmererm te At PN netwatkevhiclh hasndiffersnt edren wher e

catabl 1 sraratimse TG APHEL G s8R o OMTS mobi | e st ati ons, accordi ng to

t he second enbodi nent of the i nvention;
Embodiments of the present invention provide a mechanism which identifies
and maps call identification information (e.g. cali 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



WO 00/51387 PCT/1B00/ 00229 13 Figure 21 illustrates establishnent of a data
call between a g S nobi | e station and a 2"d generation GSMd{hRps/6v288 ati on
accor di ng¥ ?(9 #HE" second enbodi ment of8 t he present invention. Figure 22
illustrates establishment of a data call froma PSTN termnal to a nobile
station according to a third enbodi rent of the present invention; Figure 23
i |1 'ustr atraasmigsidruot hmredeaaabihtyésﬁoamatisnrtnetWeeﬂ natwirks. Tlhé imdppimg a PSTN

termnal to a nobile st tion accordi to the ird enbodi ment of the
pr esent P}‘nﬁeﬁtF@E ty%ﬁ\d‘“ rg@tien 2alimingles the cleq Bﬁaﬁ"e PW&“F'WF‘?H mat i on

for an H ISE?'J gnbé?ﬁfg%étﬁe%@eﬁ?ﬁué)él ifigs o F F‘arﬂllgy%g:ttﬁ’g}lenﬁw frH?t"lleé“' on

concerns a and “appar atus for e con types
bet ween hsepstzmdpbir& asttherdelipr oslyngeeds doeemeniberyqres duhibereot ithé i on. 1t

is described with reference to t net wor ks shown in Fi ure 1, nanely the
anal ogue pPéYI\FOmE?P 'I@C{;\h'é'ﬁouétegecfl’r?eﬁam §‘Pﬁaa‘iq NfgeasR Fﬁe’%ﬂ%l"éssy

digital GENLORIMHUMEES §H cHRS Foadiftei sehad&d éutSQ:rlEE'@"i’SYﬁfhe fuiGrel NVeNtion

is not restricted to caI{SI cont r’g#d over these networ and 1s equally
appl i cabIFesrmermbi'eartheopmd:esaogl gtramnqnatthelieLmaBV\mdkxsed Onpappiray Ithewhl ch the
invention is proposed for use in the futyre is between a | andline network

(such as b@ﬁée’P icgs, [ospihye é’ﬁ'&?’ruhﬁ(} r BEVIgehthe additanahadvasiage®fsyst em
(UMS). | I?%W?édﬂtlﬂe%?ep{ @%pﬁﬂ@% m?'ﬂ'éﬁméfthé bg?lbrﬁlé‘é?%l xe gsent ed

later in t es cal'l 'establi's nt between |ne (PSTN

/1 SDN) m@omdlte matdW\I)hamlftmmw 7 ¢3DNpahss aptminies ¢nd edndwitever, it
shoul d be appreci ated that the invention is inno way limted to this

exenpl ar WS&EFQY tgtwirsieshpetwaikpe applied, in principal, to any other kind
of call establishnment between dissimlar networks. WO 00/ 51387 14
PCT11 BOO/ 00229 In the followng, it is assunmed that the fixed (PSTN I | SDN)

and mobi | Accortivdtoraret asmetitofttee presdrd inedretionedhdre isrprovidedcd isatchi t h
exenpl ary enbodi nents of the invention are inplenmented according to ITU-T

r econmendaf estRblisNig 2 qallsbetween g dermingh of am oggingting NSWOHK 98 Annex

terminal of a terminating network, the switch comprising: an input for receiving
call identification information in a first format from the originating network;
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

terminais.

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).



C). The H. 324 recommendati ons provide a framework for the inplenentation of
mul ti med] .nals, permtting the communication of real p&dARoolbsB0.

audi o o?wg)a({ogsﬁggr any conbination thereof. Miltinedia ter mPnaI S gﬁbnpl enent ed
according to H 324 may be stand-al one term nal equi pnent connected to a
fixed-line PSTN/ ISDN or may be nmobile termnals for use in a PLMN. An

H. 324 nifhei predisiort of ieardr informatiso dreabiles tkerternsidaiimg meRodk toc asput er

wor kst ati on. The basic.H 324 reco ndation sets down the requirements for
a nulti H&IBAME 'FFP?%F%%@Y%‘I?@&G PBMe Grinatingrside, terelneansaind s ogue

tel econ’ggﬂh%th%ﬁﬁ%&%w\@rdgﬁnﬁ as a PSTN tel ephone system The H 324/

recomrendat| on 24 °Annex D) defines equival ent requirenments for

mul ti media termnals connected to fixed |line networks providing digital
conmmuni cation e.qg, | SDN networ k? aBd H. 3'24IIM (H. 324 Annex C) provides
cert ai nderqrmﬁmgewr igoprefergaly; i Wikeleys RMGHBIFALIBNS HAWREK.t he

r obust n%@ﬁh%fs éLrPQM‘Fé B}m‘?\emlérks'[ reamto data transm ssion errors. These
a

modi fi cati’ons have greatest effect on the H 223 multiplexing protocol. The
suffix "M for "nobile" is used to denote the fact that the H 324/ M vari ant
of H 324 is especially suitable for use in nobile applications, where
transmi Saptinnady the Witk an MG of 8MSCpl ace over particularly error-prone
conmmuni cati on channel s. However, it should be noted that the use of
recomrendation H 324/Mis not |limted to nobile nultinmedia applications and

may al sorHeeswiRemay furtkededipesaeieamsksoudibe tdithé aiprncres detdrmegingH. 324 and
H. 3241M are described in Annex C of the H 324 recommendati on. Wil e the

reader ipfimanecabdyPs trirmatiopsonpthe hasisl 8 sebsaibescowmbataferons for

further tal Lhg 3 L alion. [ ' jnals, a
R e i e e e

PCT/ 1BOG6RP2-3thdl Surthér2gdrhaan dalil.idedtifidatioh tinfeefiadioh etontHeaksforpafiings ent ed
here to aid understandi ng of the invention. The basic functional el enents

of an HrBeans.eSHCAA SVileh Aiye faraxasnincenatia a dual muspkerueysem™oare: a) A

ideo c | ol.enend i I . adation 2 or H. 263;
\tgl) An aﬂgﬁegd%@gc{%@%ﬁgﬁﬁ%% g’béf%‘c%%’lr‘?’en z{h%&q%%@;&c@) aEgt (ggtp?r'ot ocols to
support [daghis 2Bpé] aRtdalieDfS'dpbects Blimaky 6/peC amhiptsreaiigautsiititaliymage

transfer, file exchange, database access, audi ographics conferencing,
remot e deannested ANbiUrthesdfdernipatianebprstual dataadvns: is mgdeiealssofl | dat a

pr ot ocol. ,. i , but may include: i) T.120 point-to-point and
mufti - poi%r??é &rﬁﬁ%@ﬁpéé'enci ng; ii) T.84 point-to-point still inage transfer;

iii) T.434 point-to-point file transfer; iv) H 224 / H 281 far-end canera
control ;Ao\::lc):or-zlj-in?éo tc]; agr?citrrpéll %stpégtnséff%é present invention, there is provided
method for establishing a call between a terminal of an originating network
and a terminal of a terminating network, the method comprising: receiving call
identification information in a first format from the originating network;
reformatting received call identification information into a second format;
outputting the call identification information in the second format over the
terminating network; and completing a connection, suitable for the identified

call, between the terminals.

According to a further aspect of the present invention, there is provided a
method for establishing a call between a terminal of an originating network
and a terminal of a terminating network, the method comprising: establishing

a call of a predetermined type; transmitting call identification information in a



vi) T.140 text conversation protocol; d) A control protocol according to

| TU-T recommendati on H. 245, providing signalling to enabl

end-to- eW@ WFEBtion of the nultinegia terninal; e) A mul ﬁ%@lﬁﬁ%n%rot ocol
according to H 223) for nultiplexing video) audi o data and control
information into a single bit-streamfor transm ssion and for ’
derul ti plseXidihat €fBHY SheMdriginBtiig2 tBirhingl ' ®2Mhe Bnihitidy "TREGMBricconf or m ng
to reconmendations V.34 andk.i\/. 8 Pand opt | onama? V.B |If1551rfg qﬁem\?rS'Af | V.8 !
V. Bbi s mafophatiing reseedotathridentfication| inforeditiant gvtoi aasedondaforesatent i al

el ement, enabling . the term.al.to.provide an anal ogue output, for

t r ansmi FEPFRITRG gﬂ% @Tldeﬁ'ﬂgcﬁtf%bl'rﬁﬂﬁn?tf@ é’brﬁ@r%@ dpfO'H%EIthﬂ'_l@ si gnal s
WO 007 Stetindtingy LRARER O2%P ed @bty WechrrdeibhSultEblaloMing iBefiifd 2
bit-stream for “further processing and | or reproduction wthin the

t er mi natall, Heiween the teeminalem nmay be i npl enented as an external unit, in
which case it is connected as an intertace between the nultinedia term nal
and the PSTN and its operation is controlled by the nultinmedia term nal
accor di RechRlide 60 HRBRMAH ARV of We (AfentiofDtissn: isVHRRidRe A . g. @

vi deo c&gféb('at en two H.%’le mul t?rr@%%l}a térﬁérnaﬁsgﬁﬁgﬁeét%td\b?‘ a PSTN

t el ephosgstest fuvrdstabilisbingad Icath drone arterrainal of an airiggnatingah étwerlaahd up
procedure. The calli nr%é,term' nal first quests a connection according to

.re
the st afRMANGRIR! GC\EAD) mﬂd}et\yﬁaﬁ-y@%éwtt%ﬁ%ysf@m EPRBASINUPEIANS IR es ST ul
setup o \Gopvent i : I i oe j t : 4 erm nal

ot or s o G, ERMCARR, RRAR! 0, el RFTidom' B8 Brclefind” & "Mcal
| ndi cat inetworkahidamg foomeformattingaleceived i apiict sntiffoatidhl.idimaliion irds 4 Cal |
Function) which, accordi gg to th _V.% recommendation has a val ue 0x21. The
CF i nf oFREPTGPTBIANEIRANS dehiransBlling, heceal idephlicatioguniasmabgn imé @ al | i ng
term nal t | A efdFhinMti nt froma
V. 34 cor?g ég%tﬁﬁggg\)g?qp%e{reéelt{/ﬁggggﬁ(’ti%d %ﬁggﬁ%@p@%@%ﬁrﬁg for that
nmodem i complétongeca  ¢anreotiohd sutabie efdr t thet idéntifiech dalle lmetivieeng tlaend cal | ed
mul timedia termnals support V.Bbis, the users have the opportunity to
speak bd®HMIBAlSy oceeding to nultimedia tel ephony. At the end of the V.34
nodem set up and handshaki ng procedure, a data connection is effectively
establ i shed between the two nmultinmedia termnals. Follow ng this,

syst em tAzceyding ho eocramimedieient of the presentdteehtion ag MS@ idp@yEledowith ol

protocol and | ogical channels are ened .far .the varjous infotmation

B Feans & Dapscader At iavoreh hoela: s & do fant@sh R Gobemi ahun cat i on
are defigegh bystoh@ ¥r FkahQAeERARN Mé BERsdGIRY Sofrh® PatlP R base to 33600
bitsls. Support of the two highest data rates, 31200 bits/s and 33600

bi t sl s) statigpsukaystemt he hi ghest rate for which support is mandatory being
28800 bits/s. In multimedia (e.g. video) comrunications, higher data rates
are preferred due to the |large data WD 00/51387 PCT/1B00/ 00229 17

t hr oughptibb8RErte bff He pRaderit| iRPetide Will HUWP beddedchitdEShPfwABRRO0 bits/s
and above are considered the nost appropriate for use in video tel ephony
appl i catéxamsple] wittrefere34y/ to the accompanyingeltawihgspof whichct connection to a
fixed-line digital network such as an ISDN, the V.8 / V.8bis / V.34 nodem
is replaced with a |.400-series | SDN user-network interface. Call setup

bet ween giardH 324 Jifugtaies 1At cufrdritl GBI PUNMNTEA]! s ©BRRBSHSH ty/itRean | SDN
network i S general Igl ﬁerformad according to recomendation V.140. Call
setup accordi ng t PYTN40SP&E t hree phases. In phase 1, the calling terninal
transmts. a repeatjn har act eri.sti.c -bit, patter indi.cate to the

cai Ted (Al " Hlrot4to8 i el “GAtanBsnrient, Pl ALBSaR Wmutd) 8481 ¢
pattern is also derhesu@dstaﬂohe@%ln\geckheatc%nvéﬁtio%dlnﬁmf&@s nliferihge cal | ed
term nal supports V.140 and call setup can proceed. It no V.140 Fesponse is
received after a csshemne; predefined tine-out interval, the calling term nal
may fall _back_.to any ,other n-Vv. 14 ro |s it supports, for exanple V.8
or . abi EB0130r dEAER asIADPEIETE AL RN F552¢ Frapsnarapvicecs sl eorf © ng

term nal al so trangEST Yerfnifialo3iriobllE SERMACLSALEH dtthafficst rbitgc o
(according to recommendation G 711 ) and listens for correspondi ng
digitally encoded V.8 / V.8bis responses fromthe called termnal. Assum ng
that a V.140 response is received during phase 1, phase 2 of the V. 140 call
setup procedure is entered. The calling term nal now determ nes the
characteristics of the | SDN connection. A variety of |SDN networks are
currently in use, including networks that provide conmunication at 56
kbitsls and 64 kbits/s. Thus, the nature of the end-to-end digital Iink,
including data rate and bit alignment, nust be confirnmed before the link
can be used for multinmedi a communi cati on. Once the nature of the digital

. o ~ ey . .



WO 00151387 PCT/ 1 B00/ 00229 18 These information elenments are defined in

I TU-T re tion Q 931, which descrl bes the protocol upegisosooIoN

net wor kst o establish, maintain and ¥erninate network connections. Once
call setup using V.140 is corrpl ete, systemto-system comunicati on between
the termnals is initg’)ated u the I-c%245 contr ol rotocoll}rjust as in
comuni cati on bet IBERCE[ID £ hriec Pe dirst oe i W& a rate
used in end-to-end, g&mm.pl catl on depends on the type of | SDN network
connecting the two nultirnedia terminals. As stated above) | SDN networks
provi di ngigded & r atittsstrdtes @stdtlissimentoflatH.824 transparent vidececall fromm

exi stence. Provisions_are also laid gﬁwn in reconmmendation V.110 which

all ow the use of |&Rhet NiigrAiRglitga e stghQn¢sing apsenhaficed nUltipla es
fied V. 110
specified in n&ﬂb%ﬁﬁé’%eﬁ% E‘égb{t i rtéttﬁgeﬁr%?deﬁmﬂo%lﬁﬂﬁy b d on

bet ween V. 34 nodens and are I ntende I‘OVI conpat | etween
mul ti medi a ter m nainsentiomeitthstrhting in86Neavetht RS TENenR ST k:s:al Ercinaring e a
nultlnedlatermnal i, mpl e nted according to H 3241M (i.e. according to
Annex C of H.324), dytiRg GalBSeIuY; 34 nmodem is repl aced vvlth any appropriate

i el essclgIpent acen, b a2d/ ManHoaRges of e eieim R hAKpALTEBhOf

mul ti med‘: calls w € possSi he di connec I'on provi ded

between term nal s fefiidefor aPSFINrigetating kcali b]}rw\ MSBGlof theciaventih;f or
mul ti medi a conmuni cation in future networks will be conpatible with ITU-T

r ecommentigure V. 11loskaiesastaRiishmant of plata sall fem adFSTN dersminabloe, such as

Lo recommendati ons Me R Bsindt KR hawbRHEb ARhBms RerePiurig £, '
different call setgpchridemtbotpaesat the wethtiohhei r bearer capabili ty
information in different ways. D fferent data transfer_ rates and

comuni c&IQWAY pr ot'@égﬁ?saﬁ?éa@l%%@(ﬁa daia pabfrormad2S iNfteeniaakiesa ari se

fromthe characteri i g@qg ch the

mul ti media term naﬂ%délﬁée e('gs‘? L‘éi‘ﬂ\ EE% er ﬁ@e}ns\%ﬂéﬁﬁééﬁaw gl

PCTI 1 B0O0100229 The s%@rﬁ@bﬁmﬁd&ﬁ@m@bfﬂhéhmaﬁloh@\d stvemd thaninpoleeaned bel ow
descri be a nunber of alternative procedures that enable inproved call

est abl i shnment bet woéihalPSJiNtiocakexfd@Reeks, with particul ar enphasis on

e g ) R e R e B,

enhanced ring sc oW he 'use of a

reduced nunbering scPSTN &drthieatitoda meobike statibn arshy & suﬁgleeﬁembatmgn of a
si ngl e nunberi ng schene. Sone enbodi nents relate specifically

i nterworki ng bet wedShERIENRGHOAIPE A thR BAgANGemRAAiRen)afdhe "&’ﬁ@“?"e\i ated to
| Nt erviorkfgrest Ve sl diall B0dplitMeRESHOLR cdilligin a PRI iR dRNI | e

t er mi nat m)b| ori gl nat setup scenarios are escr|

assuned t hroughout, Ps'hrattermmt deingt 4. 8bia bigeattingpeicooediag te thetssceadki ng
bet ween PSTN, 1SDN and PLMN networ ks, the interworking function of the
gateway MSC has a rijpR ‘Hﬁ"mer'ﬁﬁgg}ﬁ 'ﬁM%P i¥ovi di ng conpatibility with V.8)

V.34, V. %gyy g the”ﬁqo@% 680 déwméépﬁg@ggwﬁv%m Anbbild {dlibRto @s to the

functi onal
PSTN terminal using V.8 signalling, according to the second

embodiment of the invention;

Figure 11 illustrates establishment of a data call from a mobile station to a
PSTN terminal using V.8 signalling, according to a second
embodiment of the invention and shows the involvement of the
PSTN local exchange;

Figure 12  illustrates establishment of a data call from an ISDN terminal to
a UMTS mobile station according to the second embodiment of

the invention using end-to-end digital communication;



It should al so be noted that the basic principles of call type and bearer
service y&g&/-lthsh‘f:at' on and mapping, as well as the call sepgprhdoReeduUr €s
presente e foll ow ng enbodi menks of the invention, apply equally well
to currently existing (2"d Generation) and future (3 d Generation) nobi | e
net wor ks. Throughout the text, the current GSM (G obal System for Mbile
Comuni crEigumn$y |9Ill¢$@leaesmbllemmpt of afdata 2alll freemandSiDivw térmidairtet wor k and

St andar di sati on, 1% HIELS HabIsBAIPR Ao R ST eBERR T Phe. exanpl o
i nterwor ki ng scenahis0sindeAtidr b‘ﬁ‘ﬂ hel eiuatisd | wifdrep érﬁcﬂ&s’ibhdngdlmtéih' n the

PLMN network (i.e. between the gateway MSC and the nobile termnal) is
descri bed WI th ref@mm@lqa@oetcandatm gﬁectedl | setup messaging defined in

GSM 04 | I t hin.the UMIS
o BTy AR R, oA BT ol
2~ PCT/ | B0O/ 00229 9418 fwd drS @SN Ne&rrhiRal Téb&ramgomenﬁ@tlgéb

Therefore cl ose correspondence between the two systens i s assune
Furthernore, call embogdinsérdnadd i te wiinventionheusiBPN erd-taoekd (i dlgltalbet ween
| SDN t er m nal eqw nment anq | SDN | ocal exchanges) takes place in an
entirely anal ogous PRAMEYCANQR: defined in | TU-T recommendati on Q 931. Wile
the readgfaurs 1607 Ciligfatee LASHAMRART bR BCabiBcaI 'REATIEONAY Mspifer details
of GSM/ and setup signalling) a summary of some | nportant
features of call seﬁaﬂpnﬁogndSDMgprammwad:cngilmg)thsmmer@mt(odansnbof 5.3.0)
are provided here jn order .to aid unders%andl ng of th&tl nventi o

T

Particul ar enphasi 9§ sYEREANt dNt h2 | SHUEHRR i WheTEon PR O@I”dmaﬁgﬁg
exchanged between Egﬁmqﬁ{,ggfok, o? Bs(?%%’jde station during call setup,

both in the nobile term nated iTe originated (M) directions.
Mor e spefiduredil vy, |lll,|latfa1fe|smﬂtahmshmaht|omfaodatatoaurfrmrarerSDthetrhleaBE:TUP and

CALLCONF (call confir N di scus nal o cal |  setup, nessages
are used in | SDN aﬁ&‘ﬁﬁ/%%l’%%%@“a@ﬁ?"& 'BQG%% Ieﬂ%?eﬁ"f“@% ndat i ons
24.008 and Q 931, ’Er?éﬁﬁ%dt%ﬁ' ¥nd b Iti'(i‘e WP@&I%@mEﬁf 'Bf”ﬁbe@b[ﬁmpoc‘éﬁ' | setup,

a SETUP nessage is sent by the network rom an to the nobile
station in order texcmﬂngeite caI I establ [ shrrent In m)bl I e originated (M)

call setyp, cal a ISI |ated en a SEI ssage,i s sent
fromt he%ﬂfﬁj S‘(‘h ﬁﬁ est%s ?W@hﬁf& %‘4 ‘E)'@)a'bh‘érﬁﬁr{gﬂﬂ ngf"too 23). The
SETUP nessage cont gl DMTS maBie istatfon é‘édlfr&iﬂb't@ﬁhé's‘é%ﬁ&%nﬁtﬁ&ﬁr)nehhéf provi de
call routing and control information, as well as information about the

nature of call to Mwesm\eaﬂtrpshetm SpeSthfatloal thetmeeﬂﬂthFenﬁbssimy@l may
contain up to two Bearer Ca%&‘ t%g%'%ﬁ |tnc£/ormat|on el enments (referred to
as Bearer Capabili ICQW Wnge FHn qc's two Low Layer

Conpat i bidigirg 18-LC)i|ustrafisTebizblsiheREdf Sa afta tosm toah aLayers Gappad i bi ity

(HLC) | Es. WO 00151387 21 PCT/ 1B00/ 00229
station to an ISDN terminal according to the second

embodiment of the invention and shows the involvement of the
ISDN local exchange;

Figure 19  illustrates establishment of a data call from a UMTS mobile
station to an [SDN terminal according to the second
embodiment of the invention in a situation where end-to-end
digital communication cannot be effected;

Figure 20  illustrates establishment of a data call between two UMTS
mobile stations, according to the second embodiment of the

invention:



The purpose of the BC information elenents) is to describe a bearer

servi cesa, fﬂw 1f,call to be established and it is used for sOpRRbjoflb tY
checki ng QI03EBribed in GSM 04. 08 AAnex B. Details of the structure,
contents and coding of the BC IE(s) are provided in GSM 04. 08 par agr aph
10.5.4.5. According to GSM 04. 08, paragraph 10.5.4.18) the purpose of the
Low Laydtigwenght i bilustrates ast@blishment et ardata cal hetween\a UMTES mabile whi ch

shoul d be used for_conpatibiljdy checkin an .addressed entity (e.g. a
mobi | e terminal i r'?t%ttlp ng o Ié) . 6%?@%_99 gﬁW%&?‘% é{aﬁpay%%% g% 1Es in
conpati bility cheakbR@cah& eRIRAIMAERCOS theAtBSIntEn@EntlgAM 04. 08. As will be
described later in the text, according to sone enbodi nents of the

i nvent i driguten2? L L dliustrates ebtabishmentoin data caif fomea PSTNatesminal to aquest ed
call type (e.g. an 24 ltinmedia /. video . call). It should be noted that
when a call is est@gbﬁ%%ﬁﬁoﬂe?%ﬂmﬂotﬁ ?gﬁlr@r‘?ﬂ“ﬂ%ﬂhg‘e\ﬁt[qqitHeaPrPEﬁN, the LLC
information el emenhyéftidd:ansmtted transparently fromthe calling party to
the called party. However, when the calling party resides in another

net wor k)Fifjore 2% anpillesteates SPNurthiee detaik estalyisarmentt edf 4 data eall ftom end

transm ssi on of Lng HJ‘I rmation el enents i s possible and thus end-to-end
communi cati on of c&pl 3?)%“'Pﬁ'f de it ilen statten |aecpedingt toadha third
Therefore, the i nV@rﬂBbeﬁn&ﬁt%\fittﬁ’@éréﬁ%f%vfeﬂ{ioﬁ'r%m tting call type

i nfformati on between networks in Situations where end-to-end conmuni cation
of LLC iFiarerg4i onillesteatestypical mappipgssfotrhation foranHH @24legller Conpatibility
information elenent is also intended to provide a renbte user with a neans
for conpatibility checking. The content and coding of HLC IEs is descri bed
in GSM 04.08) paragraph 1Q 5.4.16 and its use in conpatibility checking is
presented in Annex B of that recommendati on. According to sone exanple
enbodi meDetailetl Ddwxriptive of thenlnyestionbed | ater in the text, HLC | Es are used
to contain informati on about a requested call type. However, as was the
case for LLC IEs) while High Layer Conpatibility information elenents are
transmt N HREEY Ynigos L ] J i es

W t hin aﬁ-ﬁgl\*l\,/&gn%gﬂs@%ér%s%? ansm S%ngné%t?érhﬂ% @gh%gﬂ@ﬁ%@%ﬁf ar

net wor kscalanigiesbebegimaesnt medmpétible, netwdikse usid AMidie38¢alR?2 type

PCT/ 1 BO0O/, 00229, enbodi ments of the inventiaon ere call type ipformation is
b ovi deddiereRStons of FeeSHrDEA NI LoraE 18 tF SRStk R B8 ons ur o
that cal | tHeC4RRbEES PEATN REIFOHITMANES s8d if) Bafl AT &
end-to-eIFllijhtéﬂr%(;l%I sﬂl{egsﬁ%nbof? HLC IEs iIs not pogsiiﬂf)?g.ﬁa%ﬁﬁ"%s\l@gﬁ:ordi ng to
GSM 04. 0@jirefemsadjgi@hGSM nejwarkGhich CoEB quEdidndCsighallingd)Howesarg¢he s sent by
a called nobile station .as re to the network in order .to copfirman

" ncor ngMaAFIo g, qeb rsstriFies on At REs deSS rROVEHKBL eRies Rotale

cont ai NS ;ALHENS o BkndrViGH-BRELR MBI etBAG, | DRB!dréa ihlwiiBY ts@Nt ai n up
to two ngpér Capability (BC %f or Sngftﬁlﬂon el enent s. I%\%é\gv'er“,lm%% | Es are
only i ncinwéadioniis prapoSatifoQmd-imthedatyee imbetwessr a Endlioe mgtworknsuch n t he

context of the ] nt i he situations in which bearer capabi]ity
i nf or mat 'Pénh?% ‘%ﬁﬁuaéggﬂﬁ‘baa@imwﬁﬁp@95%\“’3@‘&&8"5‘)'“%%#? RYSYROBI | e
station Wkfigp a bearer service to be established other than that indicated

in the Bearer ‘Capability 1 information el enent of an incom ng SETUP nessage
or b) when the Bearer Capability 1 information elenent received in

ti ith an | i SETUP i, 1 SSi . Q. t t
Ful Ty spdd the dasCantdty SELR prndgas it (e e Rapseriey IRaR e  on | n
CALL- CONfg e S5 a%%q&u BRAtRhkid mweﬁrﬁx@uslmgﬂ#@mwe@mr%ﬁaga

presented i n the exanplary enbodi nents of the inv i on whi ch

Est abl i shmelite (PLEIN)I matinuedid termimats B&T KresdrtedreHowever, nit shbukloba nobi | e
mul timedia termnal (mobile termnated call) according to a first

erbod: merAPRSBOBIRG 8bRE oRVRITIPN noTheacwRY | BERES e thisr SXCEIRRMN: rent of
the i nventj . i P! at;hORMQLi~aN &N C TP nberi ng
schene arr;g(?p\?\ﬁg?{'&tgg@s@rgy blg%) iﬁ?ﬁf{éﬁé It:]o {Igélpgléft%vgéﬁgosg‘aeﬁk@gtgﬁlqyis{hnent
from a PSStablighmertdietween digsihildrmmetworks. | e nmul ti media termnal, as
illustrated in Figures 3 and 4. WO 00/ 51387 23 PCTI | BOO/ 00229 Figure 3
illustrates an exanple of video call establishnent froma PSTN termnal to
a nobile station using an enhanced mnultiple nunbering plan. The called
party bearer capability information related to the called subscriber nunber
is retrieved fromthe HLR After reaching the connect phase [Step 8], the

| WF nodem starts listening to the C (Call Indication) nessages and
proceeds to handshake with the nodem of the originating end [Step 9]. As
previ ously described, a standard conpliant PSTN H 324 application will send
the V.8 CF code 0x21 [Step 10]. Only after detecting the validity of

I " N o - . o o



WO 00/51387 PCT/1B00/ 00229 24 and other information relating to routing and
handling of the call. In this enbodinent of the invention, IJCDF ./8&29
mul tiple WQrPB/éHsﬁg schene is used fori4anobile term nated cal'l's, the nunber
indicated by the IAMis the called party's video service nunber. Wen the
|AMis received by the MSC 10, it retrieves the call type and bearer
capabi | i tip the éollomtingnitf isr assumenirthat thendixedt (RETM oM SDN) Hirfd Hibtiled

I n

transmts that informafion in SETUP nessage to the M5 18 [Step 2].

this case(,F’tL@\‘I I'I“Hg‘f'?%é‘%dpqrﬂ“’ﬁ?@u'feeerﬁ?dtI‘?e' aPPNRSAION, Nt ExeEIPIapabi i ty -
informati L qyedhf I5$a C | 10 t S tCapabl ity 1

i nformti%ﬁbéﬁiﬁn%'ﬁ%l g)Tf ?Iﬁ}’ég gﬁﬁ}ﬂmgﬁ%ggﬁbﬂ?ﬁ%%%d 1%%Fesp dtso b@q'?:arndi ng a
CALL- CONFreresmagrdationshid. SRBCHIZRAF (H:82thaAnnex Dhec ke3R4/Ms(H.88p A rirex ity

(e.g. user _profile capabilit with the requested bearer capability [Step

3). This festiRyEl324 f gReatiansprovidera Ramenwarkdennecirepigmestation AcM to
the calli - 11 ' I : n . i ns the

PSTN LE t atrﬁ‘gplﬁete etgrgﬁﬁ%!g's p%?@i’%taf%%éq%é@tn ort'%]rqoa Fﬁ%‘ﬁ% \Ilgzlé "to the
cal | ed paatgiorsrvdatheenangcombirthtioNethe)edf hBlulmddia semdimanimpliémeéntsessage to
the MSC 10, informng it that ringi n|g has started to the called subscriber
[ Step 5].2aq¢ardindnicofndd4 g1aY Be slandsaiopgcierminal ipguipsment eonnecied tesBP Cal |

Progress Mespage dHE) EBCR HarBl Mg PRI LR SHPIRAUENL 10 inaeet s he

ringing toné to the calling termnal. en the cCa subscri nswer s
the cal |, HE3ZOWNH(hetdRs tsrgenal smagrdisd bemrhplemdntdd in @ Pioe oMeSnidutéSt ep 7] .
This is transmtted back to the PSTN LE as an | SUP Answer Message (ANM

[ Step 8].wafksdatioieachi ng t he connect phase [Step 8J, the | W nopdem starts
listening [Step 9] for the V.8 Cl (Call Indication) nmessages expected from
an H. 324 conpliant PSTN nultinedia termnal. If a V.8 CF code 0x21 is
recei ved fThembiabz ¢aBRéngedt@nmendhti¢rbt sgts 1@bwnt Re | Yiquiktesats efdri es,
indicating its conpatibility with V.34. Subsequently a V.34 start-up and
handshaki Fylltnediaqgdeeningl jgrsigngde dor stanmettion oty anfixgshrlyer ianatodear er for
end-to-en W catd j i N I | I ijped, the
V. 34 recogn?{%‘?l a |dgﬁ&qnﬂgﬁgsde§¥%</kf gé’%'ynﬁ OI?Q?’ﬁgeIS@Zﬁog% %&E%.gﬁh%%{/g rates
from WVOré&irbh2a8dafReET/ (HRB24 0AARAExX 2D) 2d48finds texfuivalpnt aeddit@tiehist $brs, of

whi ch the higher data rafes are nost aP ropriate for videog telephony. in
the pr eseﬁ?“'g’i‘gﬁ‘ﬁ’l deyiaiso FPRBREIFda tey, 9&*%3‘!‘& ngtworks prpidingi gigital i s
chosen for e al | k iN -A s Vg i on. A
COI’I’eSpOI’Iang U{B. ?%Lﬁ(;(ﬁ‘i)gégse‘?@sh}eE\g/}“(i)cgiiysalngelﬁé%%@h@dgfgén‘ﬁ‘ueﬁ?géﬁ onih the
PLMWN ( GSMcehaink mibdificatiems- too- idr824¢ ospedifically. désigrethatoc eichprove i fHee
nunbering schenme for nobile termnated calls according to the fjrst

enbodi mentORYSIPESS Pﬁ\"é?ltm@ﬁmﬁﬁlﬁ%ﬁ'é e?ﬁb?%@\?%g@@émﬂ en ﬁﬁ@rﬁeﬁf‘ﬁe servi ces
sel ected f ; + Q- qﬁ@g{g' o) kM r ss of
negoti at i gﬁé ?'ﬁé\é\}\boitnghﬁt e’ nt e?ﬂ\/\gr ?tngn ? ﬁﬁc??‘tg?mg?ﬂ& Ihéeﬂ'égﬁggt/aosoﬁ/sﬁi stens

t o and i ntsaffpr ®i'sfari "gmadiilel' igused o deeots thy faxt itmaf thet 32K/ M Ivariaht of

foll ow ng, d di, t_of the i tion that I .Si. ngl
nuber | ng FoeRATRSSRPAN TR Mse B SGRIEARPIGRUNS, Whese SEnaTUTRT &
MB1SDN, Wdf'rﬂgﬁni?o@é‘rd ?afe@akésnp@rcgeavetrppé'rnanhﬁy | PRI né%owgﬁi%ﬁﬁoﬁ' ngl e

nunbering sc [ ITferent connection scenarios (Inclu ose where

ene in di
end- t o- encthdngelsal Howevarctit shoulkl! bet notess thdtethe ke ghrecmymeBaatidh i s

i ded wi diti |, f i [ i s ! [ ] di Fi 5. Ge [y,
Phis. f uncttaaaifos 1 inisd R ana)R multiopdiaspeiseiora ang ey Baroder TC
However, %sb%riﬂatxb&ﬂinbhnétwog&v. TEI% Bfrerdndes JR¥wOLN el 3 PR Bha HPh2i/E AMBC and |

or other swtches i n the network.
described in Annex C of the H.324 recommendation.

While the reader is referred to the H.324, H.324/l and H.324/M
recommendations for further details concerning the implementation of

muitimedia terminals, a brief outline of the functional elements of H.324,



In PSTN originated, nobile termnated call setup, the signalling detector
41 (corrp\&,' %io$%585he TC and 1WF) firstly detects signalling g&PiBebae25STN

[ Step 30 P en it interprets the 15n-band signalling nessages relating to
t he tel ecommuni cati on services and maps theminto appropriate digital
out - band si 9nal ling [Step 302]. After mapping, the MSC 10 provides the
appr opr Had24/c zand sﬁt@/%ﬁu@mﬁgﬂﬁ otermrtieal$ dimt prieisedtecial hereype BBt ep 303] to
the nobi | e term. nal ntly, the nobile station 18 is infornmed of the
cal | ty'ﬂ'ég%rﬁgaqlﬂé@ﬁ@%ﬁziﬁé%'servi ce and an appropriate call connection is
affected. Typical mapping information for an H 324 call is shown in Figure
24) and further WO 00/ 51387 PCT/ 1B00/ 00229 26 information on the mappi ng
pr ocessThe basip/fudetional edements of andid 324 terpjnah itehded: foriconneetioretd . | n

nobi | e ori gi nat edPs ﬁTN term nated call setup, the MSC 10 receives out band
di gi t al aEiag'ﬁ' 9UYEg°t NPt he nobile termnal indicating the type of call to
be estalli shad,; } el [ I ; nverts
(mape) The: ool o S e g T o B 28 e 1 18
i nt o appr opr bate2@d1al ogue i n-band signalling that can be interpreted by the

termnating PSTN termnal. Simlar operations are _necessary when
i ntervvoHd ng ABAYRIR FOBRGRCSHTG NISBNER ’E’Wﬁ"l@t'or‘r@ﬁﬁﬁs"-case, the | WF of the

MBC i s ner Lhiedid O t : e r v i Af or mati on
bet vveenggi ffgjréé%t bgd&{tdéﬂﬁn&d d‘T’“Q.'t éfa#éot?né?’?!'éﬂ%mrgvgﬁhas%%ex%%gfdrﬁe% above,
end-t o- end dwgitebbardsnnstitlt irnagdetrawsfar, PlildNeaoidarngs,t databbSENaoedsspr ks nmay

not be possible and thus ip sone cases it i.S necessary to transmt call
ples Tiew

type i nfor ma@H8IPIraPRICE SPRIETERGING: TesrRiendevies Eonio BK PRPCRIRi ve

i n-band sign [ dmg t : di ; [ i,on, the
gat eway MSC i%gé'aFgg&Lro ?geﬁs‘%% h%t \gg{%(tfr@tbﬁgﬁaﬁ? yéé*g}%gr P g{rliﬂ%:%lll type
and bearer sdmoluge i nf ormati on mappi ng operati ons between the PLMN and

| SDN. (t should b reci ated, ,that depending on the exact network
configurati o;b, a g}-iﬁcﬁpa@ﬁ'g%ﬁ?'%&rfﬁ‘}“‘MIt@%cﬁf‘@m%‘?'ﬂging bet ween the PLMWN
and PSTN onl )ﬁ? the g4 'irﬁ°@6i‘pbﬁ?§§iﬁgb¥ e fraf ,jnati on of the two, or may

al so provide interworking w't etworks. Therefore, no limtation as
to the generdii) f uic434painttg-point filectnamsfggt eway MSC shoul d be inplied from

the follow ng descripti t he jnvention. Furthernore, the use of
specific inf et ﬁﬁﬁgéﬂgﬁ%ﬁ{ éaf(“é‘.cb‘?a'ﬂsaar%?m&\pabi lity BC, High | Low Layer
Conpat i bi |'i t ¥ HLC 3bkSchifie rahgfdrndi cate call type and bearer capability
during call sgtup, as wel | as the choice of specific values for particul ar
fields wthi it hoske14otertcanversatioe pestbsolshoul d not be construed as

liniting.th f the | tign. Th | yi har act efi st f th
nvent | 91 apdhy oBGUEN 13/00RD BErasaRe7 'BCH Dabo SRIeDIRtRY | A% ¢ uati one

Ln whi ch di TTsiboiind MGHAIRHd 96 EhAMTENEavedabAdlbRNAS oBBRMAL kPSnar e used.

Exanpl es of call setup according to the seco enbodi of the invention
will first bemditiswadidéatmigalconsi dering i nt erworki ng bet ween PSTN and PLMN
networ ks. Two, al ternative ocedures, for bile fermpated call

est abl i s??nentAamHﬁ@éeQ@FQ b‘gg{%of [ACCRFURG HPe é)iel-?i {%r’é’é‘[}@ﬁeﬁn%ﬁd“@' Two
alternatives ffioe3hfP!aid ShtfBILinfGrmesticH NAfet P@f\%l% Hitesthd iR ftﬁscr' bed
with reference to Figures 8, 9 and 10. Figure 6 i strates cal

est abl i shnenttrémsmisaioRSand tfer diemulitiplexiag mebeived saltimedial ditagtreams;ngl e
nunberi ng pl agréc?ccordi ng to the second enbodi nent of the invention. As
menti oned abo¥'¢, in this enbodi nent, the MSC 10 conprises both the I W and
TC. Al's it AS RsHdhE o] h&Rshdau ! reef bly

V. Bbi s, x 0 thét it ca'nq‘iotg&rgﬁﬁée&;n %glol typ%éﬂoﬁwgm\qfﬁ \éﬁg 8.'%b‘%rgacal I
function i nf ooptidrially \&8bisyory. In particular, the MSC s nobdem pool includes
a nodem which conforms to V.34, so as to support V.8 and optionally
V.Bbis. This nobdem acts as a signalling detector 41 for detecting and

i nterpreti V. \Blai } i kgL mat I t he PSTN
15 (1 n t et T 8 PRb SodRRn e e e Rl BR EF0el® (e

f r om t heaR$ESentialnelament, ertabiiny/fie: 1@mjitstldp prpvidérsn AflogOe outputdom, sends a
SETUP nessage.to the M5 ssoci ated w,th the subscriber nunber dialled,
isi no CONPRODISEDN. 1 NG 6 HE12nG: BHAIng e eomBraipn girATaleous. Sl
illustrated in Figure 6, the SETUP nessage infornms the M5 18 of the
incomng call and of a default call type: in this case speech. The M5 18
responds by sending a CALL- CONF nessage, after having checked its
conpatibility with the requested bearer capability [Step 3]. This nessage
is forwarded as a CALL-PROC nessage to the PSTN by the MSC 10 [ Step 4].
Then, the M5 sends an ALERT nessage to the MSC informng it that ringing
has started to the called subscriber [Step 5] and consequently the MSC

oy " M b



WO 00/51387 PCT/1B00/ 00229 28 [Step 6]. Finally, a CONNECT nessage is sent
fromthe M5 to_.the MSC [Step 7] and then fromthe MSC to t tep 8]
when t heWOIY¥Fsubscri ber answers amgd a def aul t speech coﬁﬁle‘,(flﬁmyg{zigs made
[Step 9], and appropriate speech transcoding is activated in the transcoder
unit. Upon connection, the V.8 | V.Bbis signalling detector 41 of the MSC -
10 i nt er pyoeived fnemRBE IRIITN into &t diditl. Ht-stréarBiosfusthen prodesging<imp/ 0] . The
signalling related to the tel ,e%ﬁm'runi cation services is mapped into

cor r espofRATAGUEESN Withia Biegisaminahgripyeyere thesmadem may hesimplementas -

o BB, R S8 B R B b gL 0

cat egor ymultimetiiaeterasaisandiihe PSAN ané itsa@?ératww eentrefed dystieect ed: for
exanmpl e, one for inmages and one for data) |f necessary) connections within
the MSC Muliémediartgrmatel aeeardinade raceramendatian Vedse émg%éﬁﬁt@ra- exampl e as in
the GSM Phase 1 proposed "alternate speech and data" service. The GSM/
UMTS speech bearer output to the nobile station speech channel is

pr ef er ablyhdn eettrg P epg.ex eitted oall BREAEET 1a6 tH. BRI AItibdid Seiiinagl i | the
call type has been determ ned. However connection between the termnals is
nai nt ai nednnegird viaft By TAlelaphong nelwods tthe cading: teeminayiniliateaq ealpect ed by

handenak M P sEobehgr Tnb BanBEa) it ol st AodrebliEn BRePe Commont v
agreed d@ hetidalrd Prodaties Theanalbhge Dasicsy tet:ﬁmiw'yl Ur;]mnf SlicceBsfiun r el ess

network is set to be the sanme as that determned for the PSTN, so as to
opti m sesetwp IghralvGanventiqn astogue t(vgiges canperfiomattieodr.324 tteemise@hr er usi ng

of the r &qtEs Ad" BarereibatosdifbaThe FaG R ABReRNS 0 PRICHT eesage.
to the MpgitatisroraifietdneenGieh ithGiralkaneeH. a2l Vigcari (QIQIIDFM@EE)[ St ep

13]. The connection is now conplete for nultinedia comunication between
t he PSTNwhiehy aegording kasthe . V.8orerommandaion dessapyalve 0213 The& iGF (ext er nal

cat egory MRUBRRh et HERGER e (R DR IRAQIGE PyRe SEGCB AR 1

Fi gure 7 thé ldaflingateeint2b Bibeeduempt dstectsddirbspdreseniromt €0/.6al donssiianp
according to the second enbodi nent of the invention) show ng the
i nvol vemsnedem ahdhegeqefving endy dhangartur) prosadyne (i Hatt ROdemuipl e of an

H. 324 nuld i &4 C ' r I I | t X of bearer
capabi | i tfélhclgwgl?%rlrtm |d(5‘r'1d Egat b\gf;eﬁi m%@ﬁléﬁ%ﬁu{h%eéﬁgl (ﬁgraeﬁg SO [')é)ovi ded.
Ref er ri ngetrainGisgsuppart \eSbishlthe et tadveathdl.oppérianity thrsreak BEDKe

mul tinmedia term nal commences when the PSTN | ocal exchange (LE)) wi th which
the cal | infgcaeding teautimediaitalerhpsY.connect ed, i ssues an ISUP Initi al
Address Message (IAM [Step 1]. Wien the IAMis received by the MSC 10, it
sends a SETUP nessage to the M5 18 associated with the dialled nunber using
GSM / UM thad endasft thel Vs34 naddem et egmd2handdtaakiigl pRboseisseige datéor ns t he

M5 18 of the incomng call and, in this case, of a default cal| type:
speech. |GNHEFHED &% egf@ﬁﬁ%ﬁ’l)‘li%baql'ﬁge?eQﬁj\é@PBthBet&’PengEFW'ééefrﬁma{%e def aul t

cal | type=iiswliRdisgat ol oy r Lty -G i nf [ | enment .
The. n5 g PRI (i, STateiylche R fimagEetioh i iR, dRil 6 14245,

havi ng chesites protocobapdtodicali thanpelsgareauspengd ¢bri fhe vrioalsi infdrsnatisht h t he
request ed bearer capability [Step 3]. Preferably, and as permtted by the
provi si onsfregmetabedrangfeseads 9. 3. 2, the CALL- CONE nessage contai ns
information relating to the call types and bearer services supported by the
nobi | e station. The CALL- CONF nessage nmay contain one or two BC | Es and the
order in Vihé dathaatssr used abidndtioendacenminmwiieationngre dfined én aher\eBér ence for
a particular choice of bearer service, Having received the CALL- CONF
message ffespMMendation aad varge foped4dR hits(sptnddeel ditesmuppertivistbgge (ACH)

to the cal]l1l ] ' I : . h Laf orns the
paTn C ¢ Wit e} Faiatse, 1200 Ak aFE BRI, % offiondl e ibhodt 10 e
cal | ed pardty foawhidiesoppert és weshdatonb&iny ZEBD0 BEs 1 BOLMiR@dia3@.diext , the
M5 18 sends an ALERT nessage to the MSC 10, informing it that ringing has
started t¥deRs cemmuncalionse higher data e3ies pre preferredrdients: therarge datdsed back
to the PSTN LE as an I SUP Call Progress Message (CPG [Step 6] and the PSTN
LE subsequently connects the ringing tone to the calling termnal. Wen the
cal |l ed subscriber answers the call, a CONNECT nessage is sent fromthe M
18 to the MSC 10 [Step 7]. This is transmtted back to the PSTN LE as an

| SUP Answer Message (ANM [Step 8], a default speech connection is nmade
[Step 9] and appropriate speech transcoding is activated in the transcoder
unit. Upon connection, the V.8 | V.Bbis signalling detector 41 of the MSC

A~ .. -, I [ ] oy ~




Next) the bearer capability for the wireless network is set to be the sane
as that ‘ggto%gga ed for the PSTN, so as to optim se the bansiobookbe MSC
i nsti gat I'fication of the bearer using the GSM | ayer 3 call control
protocol (GSM 04.08 para 9.3.13) and the M5 18 is informed of the requested
call type and bearer [Step 12]. The MsS returns a nessage to the MSC to
conpl et taroughpEsivequickdr rreat-timenvded.i This, cdatpratessef 288 bits/sAnd The
connection is now canplete for nmulti madi:i\ communi cati on between the PSTN
Lor mi nafOQYR 48 SaMISplRg 105 Mest appropriate (Of U dna¥ideet SAIRARORE PSTN

ori gi naggslicatiBRs] € term nated call setup procedure according to the second
enbodi nent of the invention. As in Figure 7, involvenent of the PSTN | ocal
exchange in call setup signalling is also shown. According to the exanple

of Figure 8, establishnment of an_H 324 WO 00/51387 PCT/|H00/ Q0229 31

mul ti ?reh'l é‘”cﬁﬁszﬁkﬁrﬁgﬁhgﬁe?%%&@Ti’@@cﬁ‘?”’@@'ﬁﬁn@e? fRiacninghdigital he cal i ng
mul t i megj rdm L i bd s.. Message
(' " Ep iR Scfiss of (SOINGP S8 L T RUEY i34 Riddeetle ifbla B bRR S 2 S Top
messagel.400isedebHSTHN aseonichvertt intédfadeheCdil adet@sl butwben twa RY3ZHM | UMTS

call control si gnal_lingd%St ep 2%. The SETUP nessage inforns the M5 18 of

t he i nc6aMpgasmuitipedia wrminals Aennsciag via gl ISDN ngwerkotscaeneralléscri bed in
connect | 1 i ayl t i s~ iodicated to the
robi o Pafolthie Sodding fo ARCohmebiaEh Y 4 Poal Yip BeottdCher ' or ' the
SETUP mivs$4Qhas shileefphasep! in phaseot dhegaliimgtterrainal transmits werepabting et up
procedure, receipt of a nmessage containing no bearer capability

.a SETUP Y ( |
i nf or machafactenitisr HR-DIRALGHN P dnqieatki tathe; ¢riled: teemingl thatgit sHPPYNS esi des
out si et g P L ASEMRIIEV 146 oibarihds HsPERMCAS H FaBvdthahand di ol tal
signalling telatrng to the calt type and bearer service tequired. The
mobi | e shigtinditates nsatatHsAlcbi&ONErminak agppans V. .naosand Scdlit sétapt ben MSC [ St ep

3]. Pr eferabl%, both call type and bearer capability information is
pr ovi de®regpadhdl EAM. 1EOESRANSEHg dereivad aftendattair predafined fmedor dance

with th i G irdf teAM 3 iwval .
recom"reﬁncfgf\% \(g‘nsﬂ.eoé—iﬁol\ll@/gr, i%ﬁ%ﬁ&@?%ekggp%@eéﬁ%{g@“tYu'gfd' G[Er(g%ﬁspgrti cul ar

i nf or matsupportk efanéxarapleé VI8 oepXa8bis mimmeden to ehable faiiebdokf r ve8 ioon i s coded
is not si gnj ficant for e,%%% icati grn of .t Bz i nvention. Having received the
CALL- CONFORISs 4R callinget 3 el Fansmita A Ba Nt epRAdeseCatas age (ACM to
t he cal | j; t i nal, ligc G oh St . Xty 18 sends
an ALER_F|@%S|S%L{CHK?O(?€ICGOP%§ 1t§ q'lla%%r m ngﬁlo%‘ t‘%gtﬁ}i r?gllsndlsﬁéeﬁs.éesf@rted to

t he cal lgatrespbadingbdigitafy epncddedTM.8 f M.8bisatasponsss pecpethdagdletio t he PSTN
LE as an I SUP Call Progress Message (CPG [Step 6] and the PSTN LE
subsequdB¥P¥@tonnects the ringing tone to the calling terminal. Wen the
cal | ed subscri ber answers the call, a CONNECT nessage is sent fromthe M
18 to the MSC 10 [Step 7]. This is transmtted back to the PSTN LE as an

| SUP Anshesuniibgshgea (\VANKD rgSpanseBis. receied Lrpig3@iTadeCT/ pBasE Q0F28e32 At this
poi nt, thq V. 8:#! V. Bbi s sil(g:maJ [ i r‘lg det.ector 41 of the MSC 10 starts

i st eni ng 1#8rcal<sqiup, Rrgeadiredis ety heyRalling tgrpinat navgReternmesat e t he
call ty ef ' 0Lk ; he,&al, | rgw@rl[ ep 9].
Speci fi ?QF?%’??@E'%CSZ%%???% %%rﬁré%%ttugﬁ. ?Aegaeﬁgsdfggmn cc})(aea%xﬂ, t he
si gnat ureurtgntigrin His®? dnauding anedworkspthah ptovRET Sommunicatitinaat 86 rkbitels, t he | WF

Star - uARth R s ot 5BLIRA e ariolan i ﬁ%k-fﬁ’?@%}%%”_ A% sl 5 1
Comon! y/ 20 B e S SR ok bRIoRD dhe AR e B e ot o

wi r el essmaiiimedik comsemidatione Ohee theenatard hudt theetigital hiedl has ddem PSTN, so
as to optimse the bandvmfdt%gé%ld t he connection is conpleted for end-to-end

mul t i medegtapbshachirbase chof BEIUP Preqasure ispneeedida dhis ph@senthe gure 8, a
V. 34 dat L& S8 nLGii6 C i catq 1 : PSTN |i nk
of the e%é{r'ﬁag?lgxgﬁ%ﬁggtrﬁ%%ég%abgmg%%)%ggp%én%?tn%Woﬁt?ezg';ﬂeéﬂ?é‘sﬁ%el ected
for clolm*lthmt' ctheei galli'ng ma}rﬁédml' b(eﬁﬁhMallpmkidlelbf calb OtI_V,zi;Li)@rimmninatieniin- Bﬁhdb
signalling can be identif] the sigpalling detector 41, or the bearer
capabi | i fgﬁebﬁwﬂ%%ﬁgcn%ﬁw EaYQ{rgrPWeﬁ’lat'g‘}'ﬁ’) Aormatimelenetsa speech
connection is established ) or alternatively, the call is term nated.
Figures 9, 10 and 11 illustrate two alternative exanples of call
establishment for a nobile originated, PSTN term nated nmultinedia call,
according to the second enbodi nent of the invention. In the first
alternative, it is assuned that a default speech call is first established
and then nodified to a nultimedia call at some later tine using V.Bbis
signalling generated in, and then transmtted in-band fromthe MSC to the

N 1 - o o I e



WO 00151387 PCT/1B00/ 00229 33 conpliant with V.Bbis, nobile originated

mul timedia call setup proceeds according to the second al t i gure
9 illust WR8YSIB8% | rst alternative netshod of call establi shﬁgﬁtﬁh?o\r/@%i GSM /
UMIS nobile station to a PSTN terminal (nobile originated call) according
to the second enbodi nent of the invention. In this alternative nethod) a
def aul t Fhese linfoadnbtios dlementse atalidfinbddinbtuvde reddnembhdatish he3PSTN
termnal. Then, at sone later tine, either at the instigation of the user,

or autonﬂhl%ﬁﬁ%"%p’?h@ppfoé?@lwm B |SPYengtwopks ke establishemaintain i n or der -
to effec ch to nultinedia call. This method of

nobi | e O%P% gﬁﬂ%@%@% éﬁg'g'@:‘%' gestabl i shment therefore requires that the
MSC 10 |s adapted to conformwith V.Bbis, so that it can send and recognl se

a call \Ql}n fromthe V.Bbis calf function information category.
parti cul @ncefeall PR v$ingr\Wd AR IBFampietescystamdesypien cpmmj@@tm nmodem

whi ch t d it
o NEC abpvelh it feriithaid s iy WREHe HAAR BondSmPREE bR R "

i nterpr ebomnohs@éaucm mtwwnl 1324 tEehinals dthriettdd @d @STN Wi dRtaGatd

originates fromthe M5 18 (in this exanple a nultinedia call), an initial

SETUP nedseddni endsinend reammueicriion slepgndseoniite dype roft ﬁtéﬂsmrle itis

assumed th T VI d 0,Servic eci fic, codepoint

by dor aurbaneCtG: e o SEAPRRCR B3, As bl AoV TRoR Fetiofet  on

el enent s pf&fi@iRg ldata TatedVBE5E0kBIRRIE BRAH A4 kbhe/sr @r@ue@&aﬂ WoRY kisfnceom the BC
information el enent and sends a SETUP nessage to the PSTN termnal 15 [Step

2] . As wProvisiend e ralse ipid gloniy mh@lcommdatioat‘éﬂ 10rwhich allext the| wse he

situation e WLt hi.n trol
domai n (Pé\‘nv?h\Y“ Ff’ﬁ% régm%%rqﬁ cQFﬁi"JQ?JH?r%‘a rﬁ{eér%? éecf \/ﬁﬁcﬂested
service fcbﬂﬁeﬁdwd B eiariyooi e8te st Ustasif ddrishuhlcbtion lebvedh O IR MmMdened ement .
However, in the current case) where the receiving termnal resides in a
PSTN, t h@ndERiP iniendege to Srepide] capwatinity hehweer muliimedia clermingdst r ol
specific i 15 to indicate the requested bearer
servi ce. °Pﬁi‘§é‘g§t‘b?$0nere‘?s§§1ﬁr'?§‘."ca e5>a default call type (e.qg. WO

001 51387 PCTI | BOO/ 00229 34 speech) using the BC el enment. The PSTN term nal
responds by sending a CALL- CONF message, W thout indication of the expected

bearer sdfvinebile i gpultimedia dermpinabrimplamentedorrcardinga e WidAAGt (iBndi cati on
fb t f th
cal Tod pa EORIS tomtnel C'qTH: o), Bho REAAP Y BBTE 1ROBCHE Sl By LU e

to the mdypk@priﬁtewmeéﬁmbaﬁadeemm/wﬂerﬁ&@gb%at dirett dstablishiiént ©f M nal
sends an ALERT npessage to the MSCinfornming it that ringi ng has started to

the cal | daulimesia F%? W["s?%@Osflb%@%m%é&@hw}nqq#enme@ hedveen he

ri nging [ r t 6 [ I > nmessage
is sent ?ggﬁ%n%%ep%zdfﬁﬂtﬂgr ‘rSnE J&g @Eg ?%[a late%: L&% en romihe MsC to
the M5 l&dnﬁheplcaiuoNWGn tfueureal rheid/oskd)sw‘ull bée aﬁ@mﬁaﬁblandwmh ddfgut't speech
connection i s made EI) At the tinme the nobile station w shes to start
t he transrrewmmqrtsiewaég égnnd(mpeﬂi\&*ﬂlaey@roardqdafpéh!ghertrﬁt@sww 8% nobile
station usegpitg/iNe DCE in signalling detector 41 is told by the PLMN to
send appropri ate V.Bbis signalling (for exanple, as described in Intel's

Vi deophone Ready Mbdem Handbook Revision 1.1 and the H 324 specification)

towards the PSTN term nal 15 [Step 10]. Wen the appqvgrlate signalling is

i nt er pretRY HESEREdPABOEer AHMedis, termingls cmaementate aGRIrdIPSi 4Pe DTE- DCE
d d h t 0] Thi
Fosul 15 ifacariefEERL [FPARNTKL S8 o RN B adfied o Ry Cormon

dat a nodudiffefemt calextup pl'tﬁ:ebeeeseand:@rmmié tHelr bedrer kapabilil intsmatiomork i s

set to be the sane as that determined for the PSTN, so as to optlmse t he
bandwi dt H differank&vays. P&ffefrent datgr thanster ratas andcammwnications pyRacolst ep 12] .
The M5 al gq 9@5315%?1” h&nrffekénc‘é@sar‘is%cﬁbﬁueﬂma{?h&%{é?u\é{l&é’QEHE”t for
its original €eo ca decangere uest a nmessage to the
MSC to comguiremeinite of MEShétevries imwtlichi thetrnottimesdier Gsrnih £ epe H@]slgnﬁbe
connection is now conplete for nultinmedia conunication between the M5 18
and PSTN OQRRAE [Step 14]. Conmunication takes place in 3,1 kHz (external
to the WO 001 51387 PCT/ 1 B00/ 00229 35 PLMN) bearer service category [ Ref:
GSM 2.02] involving a nodemin the interworking function of M5C 10 and
using the optim sed radio bearer. Figure 10 illustrates a second
alternative nethod of call establishnment froma GSM/ UMIS nobil e station
18 to a PSTN term nal (nobile originated call setup) according to the
second enbodi nent of the invention. Mre particularly, it shows

establ | shrrent of an IVB or| gl nat ed VI deo caI I wi th direct video
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WO 00l 51387 PCT/ 1 B00/ 00229 36 PSTN termnal 15 to the MSC [Step 7] and the

MSC, in smts a CONNECT nessage to the nobile statgcqigbhshdpo 8] At
this poi M’B‘B’%{e”gﬂsc instructs the siffnalling detector 41 to generate

in-band signalling to identify the call type and bearer service required by
the calling nobile station to the PSTN term nal. Thus, in the current
exanpl e, the W nobdem starts generating V.8 CI (Call Indication) nessages)

i ncl udi &F,CE e ; 0 ' 4l {1 edi a
term nargr[‘%[bé(ggﬁ. I rrtﬁﬁgﬁglsgtﬁaﬁ ?ﬁ;gmaet égﬁﬁegéﬁtggbgg@%@tteﬁ%ée@ei ves an
appr opr i mirabee pif yalfernativeh prdtstired thatesnaplecimmoveadt éalgestadlisihencal | ed
termnal incorporates a V. 34 cg{ri}P‘ati ble nodem the IW initiates a V. 34

st gr t : upbeimeenadigsiriar Netwpee Withepartigwlar @ij‘lanfﬁ esrneldimestia édeeken t he MSC
T i At ,
capabi |1 (S e EERlde eRPeaRfledtd" dafRlBL' 8 Jlefiped IRpRER ©

capabi | i e Wreless network is se

det er m nggmbering kehBSBENensibdipehits that b6 ehd hiee andridlicBd aitnbdrghgconnect i on
is conpleted for end-to-end communication [Step 10a]. In this case using a

V. 54 dat 8chamea |and embpdinrens t&@.@mﬁ@p@%@t@wﬁ@f iasﬂi@@leinvmbllériﬂ%fTN | i nE
i V i i (GS i o
cvant rEbRRe" Sdifle 'prbadiftds! Mk SousRtal] b FuehidniMbmedh ' BT

i ndi cati pgTIN'ahd IRLMN netweekswhileadthers #id Feldtel. t34ntpWBHiRd betlstam t hen,
advant ageously, after a given tinme-out or retry period, the MSC instigates

est abl i sHoRNtarsd PAMNaedwors: In pétcases. Ak wobdadersinatad ant mabbilean
end-t o-end speech cLli N h blished [Step 10b]. This provides
t he syst 8Hgw%fefgc83Ifggpﬁ_sggﬁgnészgijeaﬁ%c?@%?. pr event |[ ng (I?al I %ai | ure Pn

situations where, for exanple, the called PSTN does not support the call

type and | or bearer service requested by the calling PLMN termnal. Figure
11 i | | usttr agssyned dhagborbBhakinoprdfiriar errblesInprenanaise dateraprkingt up

scenari o, as descyd-hed dd, COIN i ' Fi,.qu ; i.ng. t ol e pl ayed
by the PERtyPELES B ciam S ClDBrBkdRs. b edbBaauheionf thé

est abl i slyaesiyayp pSIE€ Has! ShbdRns oPiiddens pdoh psvidiag Torhrdibiliy Wi s8cond
enbodi nent of the invention will now be described with reference to Figures

12 to 19V.3hi ¥h o\We48 and optignalty YAhis.sHoweves errdimitationras triithe) bot h
nobi | e term.nat i .gi: nat: calls. Figures 12 to 15 describe
call set E‘bﬁ%m&n&ﬁgﬁmnw({mgﬁ@%%?ks assum ng that a video service
specific codepoirt is included by default in both the bearer capability BC
and HLC information el enments. Figures 12 and 13 illustrate call

est abl i shhghnuld alse beynptsdNhatiihe basis arineiplesadicall dype apdbeerengervigedi a

eot ai ; sifepfiah S8 MabGHar 25 wel Aol BB HratedM iesendiin g o ©''
term nal thagbiidwingr émbbaineehts adfl the inventies dsbipnshubllyi wéilsé rcarentipw a

nul timedia call can be established between the | SDN and PLMN net works when
end- t o- ergXigtinge (2Y o Gararation apgndutyreyi (31 Gengrationhgnebilthotetwerks:  ect ed.

Fi gures d ri C bg@me ﬁg\l e S

assum ngﬁé@g%&\‘}i ?@% stggt\’/i ﬁésﬁgﬁg ? c codegg’li r |i ?ﬁ%‘%‘h@%ﬂ Mﬁ’%ﬁéf ault in
bot h t he GemnrRmicaions) Is Lsedasandexdbplendioa ot GeneratyePLMIN hetwdrks 16 and
17 illustrate calf establishment froman | SDN nultinedia termnal to a
mobi | e and the proposed UMTS (Universal Mobile Telephone System), currently

undergoing standardisation, is used to exemplify a 3" Generation PLMN.

In the example interworking scenarios described below, call setup signalling
within the PLMN network (i.e. between the gateway MSC and the mobile
terminal) is described with reference to standardised call setup messaging
defined in GSM recommendation 04.08 para 9.3. Call setup signalling within
the UMTS mobile network will be closely based on the provisions of GSM



multinmedia termnal (nobile termnated calf), while Figures 18 and 19
illustrate call establishnent froma nobile multinedia terrp'gq.?'bo /ﬁﬁdﬁ | SDN
nul ti mediOL¥F8hal (nobile originated call). Figures 17 an Ustrate
how a multinedia call can be established between the | SDN and PLWMN net wor ks
when end-to-end (peer-to-peer) out-band digital conmunication is not

possi bl ©4.Gcanadfist defim@DNhl [TRI-VN recdrhmeatiatiors c2h 68i oﬁmérefaredcloeel above

wi |l now be conél der éhall with reference to, t ur es. FI gure 12

i |1 ustr CEESRBD %C% ﬂ%‘[‘ e4Mp SYPteIinds RssHMeds ‘EIH‘ Hep&adt - t opeer
HLC ass a { e t o] IoNefdr ji ndi cat e
an H. 324@%@% ng@h%ngﬁﬁ@eﬁé ﬁvngéﬁ&ﬁe@h F\’gms%:ér:]?gnlg for m%rfﬁ

00! 5138 2qprhea0end03RN BRat exchargeeaj takesl placeVierarmentiely apdiogonal |
originates froman_lS nal ru ti ETUP nessage is sent to the
gat eway RGN (Daﬁgggﬂe‘?\l ﬁ‘ﬁgj "seﬁmm §P§§1 udes the called tine
identification (CLI) and an indication of the requested call type / bearer

service. In this exanple, it is assuned that the SETUP nessage includes a
vi deo séihiledhspeadér s cefderpdi tot thieyaplrbariate 1TU-Gordtontraehdationrs forpabil ity

BC and i nf ti enent n hat the |1 SDN term nal requests a UDI
(Unr est r&q?@ %G&%doﬂ'f’ﬁso?%t@@& C@ES?@Pt%‘QQa IBRGyr 2 SUBKRRTYR SWB8ui ng t hat
end-t o- t he MsC
101 nt erPorieRIEBR0: o she Sienalihg Aty RN 0 DEREIEAT: o1 mat i on
el enent s5. BrO)aa&EbUﬂ/idedslwe ino otdey tolaid eursleastanding8of Shepinkéntiothe nobi l e

station responds b pessage to the MSC, after having
checked |@§'Cﬁ@ﬁ&§‘? rb'ilsﬂgf {Syg‘%”égﬁ‘u%ér}?gjﬁl?%tfqu %mgﬁmaﬁf Pﬁgf’ﬁ‘bs @aNenged request ed

bearer cagaRichi fne helviRk3nd He ‘rﬁlfb B0Rk1i6n %%ﬁﬁwgoé?al%g 1 BHIRAR thet NE
request ed earer service, It provi es an in tion o an alternative
bear er sre\oblleeterﬁmatedar(ruﬂ'e any. m:mnes cﬁ‘lgimated:/ M adaections. t Mor€ALL- CONF

nmessage. Thi g for LL-P age to t | SDN

t ermi nal S 'fs‘ﬁ’@ml\/%@ ?@%'gf‘eﬁf‘ nor °“ £H e%oﬁ%ﬁﬁU%L@%Q@sage to the
VBC, i nf @M el cdrlfithel| R 58 dRRBsSeTA er [Step
5] and sgg)tsiqqucentC & #\/BC connec?iécflheﬁrj?%gl%]gﬂt %%gb?(ﬁ;et ca %ﬁgl ng
subscri based Strep IS]DN | randheUNEf§e mleeworkbe aretjuest ediefieaderinsefMu-te can be
supported b g:O\IN messa is sent fromthe M5 to the MsSC
when thereﬁg?{'i"@ﬁ”‘%%s g‘b@? QHQ\I;:%C§§1 'SER Ct*?" Y- The MSC then issues a CONNECT
nmessage to the ISDN term nal [Step 8a) and a connection according to the

originally requested bearer is made [Step 9a]. If an alternative bearer was
suggest eBERWR he nobile termnal in the CALLCONF message, call connection

d h ' { . 8b 9b t th h t of
ol ter i naey rppateg! BT caf Sefinsr SETCTE 9580 5 FSMnEN( Fr om an
| SDN t er Fbfddrk 1(@.d.0fr8mMRRI MBSOt R ) ridbilessidioR ifi Be? BUINARIE hiISChene

according to the second enbodiment of the invention. As in the exanple of
Fi gure lestabtishrseats slnrrmbnlaamrlgmeted n(MDéiICa‘BES'Qinnmﬂ ag@abluﬁmmntt ised from

the | SDN, ter,m,n a VWO 00l 51%8? C—l;'g?lr BOQ/ 29. 3? €0 service
specific rﬁt@dgﬁoﬁﬁ n Ul TeT§7 950 n SE MM, | 'Qb arininAl e B84 HLC
i nf or mat heﬂv&keqwml 32 so4. UBW%‘éFEdrabﬁ‘ g@aeg CPRE, setupsmtegééd%oamd t hat

end-to-end dig communi cat1on i s not possible. As explained earlier,
net wor ks ngriber afhintarnfagion elemantsi (das) tbah@rw@ma:lalhnmgtmgsumigesntmld t 0- end,

dth mbod h C d f
M th v 1inrbalsh, Sweh 2 derbAlenpBR G P iatb P cah b st she s OV, Bl o
used in %%Ehlif.@snmhléssmee friedbadd rfAN chREMY ?St‘% ﬁv&ddaréryeaefabmm the

in-band transmtted 140 information. In particular
nmodem t rz(aB@Md@rmamon |Qiemeabt gefarredita ast Be'aMOCspgﬁmhﬂyl i rapd MBeEner LSBs of

56 / 64 P ed dat a e n.the V. 14 ci fication.
Thus, ?b#@@é!@ﬂtzl)'a W Lanet Wq%%'l'gﬁ?@d%gs”ﬁorﬁ%tf% PFeﬁ'bg"ﬁ%taéﬂ or 41 for
det ectl Ngya Mg hl]]_'[a épcgpdrj&gb’}{tyl(ziﬁ@uggal ling. When a call originates froman
| SDN t er m nal ?ln this exanplea nultinmedia call), an initial SETUP
message is sent fromthe | SDN termnal to the MSC 10 [Step 1]. The MSC 10,
in turn, sends a SETUP nessage to the M5 18 associated with the subscri ber
nunber dialled using GSM/ UMIS call control signalling [Step 2]. The SETUP
nmessage inforns the M5 18 of the incomng call and of a default call type:
in this case speech with 3,1 kHz bearer service category (GSM 02.02). The
M5 18 responds by sending a CALL- CONF nessage after having checked the
conpatibility with the



requested bearer capability [Step 3]. This nessage is forwarded as a
CALLPRO(% to the ISDN by the MSC 10 [Step 4]. Then,pdfiio nds an
ALERT ne @Qgﬁ@g the MSC inform ng 2t that ringing has startﬂ?to t

cal |l ed subscriber [Step 5] and consequently the MSC connects the ri ng| ng

tone to the calling subscriber [Step 6]. Finally, a CONNECT nessage i s sent
f r om t hd hies pugpasee qf/stbe[ S pnigrmatiant alemednt(sh ishéo MiBcribet bebeSiX [ Step 8] .
When t he call subsc r an s ,and def a speec con ection i s nmade
[Step 9]3Fr‘é{5%§g %P@ t?sl?\q%hggcﬁﬂd g'ﬁ gs%{ﬂqr\pﬁg@ eckingscoder
anit. MY o0 ledsih @@IA bwy ARR2R B si gnal | i ng
det ectora 41 ofr the MSC 10 |istens for gﬁgglﬁ?ggﬁycyfs Oeﬁtséléﬂgt ed V. 140
si gnal | icogifjgoicthe BT |E (&) @rel pravid elinsG§NVa04 i08paragmphd! 0.6.4. e

t el econmuni cation services is mapped into corresponding GSM/ UMIS
signalling by the MSC 10. In this case, the detector 41 identifies the

t el ecompint@hh 8 GEMVO4.08CaAR(PAAIESO; ' and a
64kbps trar?s%@?ent uDI bearg%'%ger%rf?:e%(s:%?gg%”re;btﬁgbé Ifhl\géél nsﬂééat es

nmodi f i cabompatibilityHefareatien elament is e pravde a3neard whinht stmuldbetused! . Then,

t he bearer capahil.jty for the wrel ess network is set. to be the sanme as
that det'8F H?WQEP;F’{H %/f??é&fw ap Afdressegeentiy (&0 Arpehilaitesminaldn ABguest ed

call ty h sl Ff RETBId BiaveH [ r a nmessage
to the %II %&'t)cg?r%ﬁete t he GSE/I P’ Ule\t/?; %%A?gﬁnn%%’f“??@;ﬁﬁe%%@é@ [ Step
12J. Thepresantedt inoAnnax wownf &BIG4.88f As wiblberdbscribedi Eteomtha text,i on

bet ween the PSTN term nal re 14 provides two

exanpl e@%or%ﬁlmes%??g?mg?@mew%%ﬂz {‘ r'ﬁYﬁ’leOé‘d t'E!%tq-ILCséEdB Cl’ﬁ’§§ﬂn‘i°ng
peer - L o- RERAInGf fridtioROBBBLA! £ Abdibted Raf'HIR (UG U7) Hidod ity thal

end-to-en | gl tal conmuni cat | o possi t hioug , PLMN

and any wdeerca&hllhgmmmmmmmftbat \ehamnal eallais e%ﬁ?blisbédmeltwéemkmastglet he | SDN
| ocal exchan the ih(lt %ﬂhe first exanple, the pobile

t er m nal 1€f® nUlﬂ tl"é"er eln m‘@ﬁ"’!@bleﬂ%m%”tar\%i fransmitedecond a

V. 110 / t?'ﬁnt ghﬁﬁr%nb@ﬁé %nﬁg%&% $hé &M &tp%% tl—Evaﬁéé? GeRSthel U 1S

assuned t e called term i's conpati |Ie Pequested cal |
type beacaﬁng;@avuycemdézsl inoanotiret netwarlkl, foretxampleeaarliSON,hthere iim e gure 14,

oo sl oS G Sl SR i s
i ncl udes n@aéﬂde@hqg gﬁdit&%%'édrﬁﬁhh&gu&%)cawgé%fomg ipp ef the

requeste earer service assunmed that the SETUP
nmessage lEmlwdeisassuredeGhemfwﬁecmspmaanihon prodidpsimearyy fatetrangnitting bot h t he
bear er cag bilit nd HL WO 00/ 5%387 P /1800/ 00229 ngi quﬁ{ mat i on

el enent sCahsYOf O'E"ﬂ% O, REWVEER N BEHYYKE ol STUALUORS VRRTE0NAHE-EM or mat i on

el ement s chsrRREAtRIrof LTS inf&imatbr élbﬁfe%’tﬁéncﬁ skplavards the requested call
type and bearer service information in a SETUP nmessage to the | SDN term nal

[Step 2a / 2b]. The 1SDN terminal responds by sending a CALL- CONF nessage

toth t 3a /. 3b]..The N5C th CALL-P t th

o1 | g Thal ol e Rhsul M Erhf olemion st e i BRRER L0 ™
di t I dhtt

proceedi BOrerhist uséN YithSENTIcRhE! s co”‘rﬁﬁ”ﬂﬁ)llﬁg %H;%F;ﬁgngﬁﬁcr%l E)ert R ep 5a /

informing 1t that ringing has started to t

5b] and sadingoefeht.-CylEshis deTribedniacGSM B4.08, mgragrapbnt).bat. 1 handaits i ng

subscri berse in compatibility checking is presented in Annex B of that
recommendation. According to some example embodiments of the invention
described later in the text, HLC |Es are used to contain information about a
requested call type. However, as was the case for LLC |Es, while High Layer
Compatibility information elements are transmitted transparently between
originating and terminating parties within a PLMN, end-to-end transmission of

HLC IEs between dissimilar networks cannot be guaranteed. Thus, in those



[Step 6a / 6b]. Finally, a CONNECT nessage is sent fromthe | SDN term nal
to the MSC when. the call ed subscriber answers [Step 7a | 7 C t hen
i ssues aWh@%’r nmessage to the nobi ke station [Step 8a / gg:jl‘"gﬁbzooyﬁe
requested bearer service is established for end-to-end communication [Step
9a / 9b]. Figure 15 illustrates call establishment froma nobile station to
an | SDN tembridlmlen(smbttieemuei\t@pmwhem call typedioturmition is provided ¢e ¢iLC

enbodi ment, of {he inven in the tuati, that end-t o-end commni cation

of the Hiformation %Wkﬁ emeF'HStWesa SEpviged | tog HES‘t"'PaH%QfoG%'t typet he MBC .
10 is ad C or B W a at c type as
i n- band ?ﬁgnsn‘fﬁ egﬂ\? % |%1%¥Hé?’lgge}0 ?’hn tggl#%tl'cu ar, r% %a éMj

nodem t r aresodssiod bf EWC IEsds oot possittké0 signalling in the LSBs of 56 | 64
kbps PCM nodul at ed data, as explained in the V.140 specification. Thus, the
rmdemtranscoder unit of MSC acts as a signalling source 41 for

transmtts ﬁcti ng and interpreting V.140 signalling. Wen a call

origi nates Fom the MB 18, an initial SETUP nessage is sent which, in this
exanpl e, Acuordidgstot GSM/iOdeQB,S;mragmhsﬁecﬂ fa CAMISONR(Cal Ceifired)i n bot h
BC and HLC i nformation el errentmﬂ% r?gi' . The MSC 10 interprets the

r equest edNeEFagecs FaMH Ay heakgd tighae pdBi: todlhe RGIWOTKAD O1Bjes51387 42

PCT/ 1 BOO/ T%gﬁ pt. i ec Y Wt di gi tal

cal | contt8 %ﬁ‘a?ﬁqﬁtﬁﬁﬁ@ ?e&akﬂ\s‘j'kg Et%&?hwﬁ %%g% ?r%‘ et it from
the peer G:ONGeafesbagesavritamd al-th&nblefmfrmtdrmatlerhestemtentsl-ksfwﬁtc,anymta net wor k
envi ronnent whi ch does not_ confgrmto ISUP) t he SETUP nessage transmtted

fromthe WBECPBE% upjtodweBerser ¢arPakibty (Bfe infognatien elamemtsniipweveheci fi ¢

i nfor rrat a e sgﬁ)ﬂg ndi ng a
CALL- CO\I rressage [§$\<BN @f\ﬁfﬂ?ﬂ I t@%n%@?%ﬁﬂgﬁgrﬁ%ﬁg%g I'S zo'?r% ﬁed W th
know edgecdndntkﬁﬁ 16 thteatomtlegt «aalthednpmﬂq,n rteei siemtions eint Wwaichabe&@pN or PSTN

network [ St eps - As both H. 324 égeech call first and direct video
servi ce ﬁaj}?él"lty H@’oeaatlfw @é“ﬁ'HPPél”bé’t L aiNFrBersagemara abwiendbet user

data (in el S r C r-voice
nodem um'{nghqe ﬁé@iﬁ'@g@ S?mrAt t he ﬁ lr%t% ttamlgﬁgﬂé%ra |on9€maqshes to
start tr aindicateh it othe Bedry Cabbbl(liym‘remf@meéttonolelérﬁémr ofitari fvecominl of

nmobi | e stétlon user), the i scoder in the S|%nal ling detector 41 is
i nst ruct edEBYF MESSAER ¢ Ssaren Sapapiity (1aHt§°Cm%t°”sPt‘PHI‘Q'5neous

V. Bbi s si n r i @E”rﬁ, ady Mbdem
Handbook %N 4%8@@?%@&*’%% ovvacrHM?hel %Rﬁ\t g?énq f?@g&ﬁ%ﬁg '10]. When
t he si gnaértrpt;g os natt aullpr spexmifiech EkampBBNof ethei nsé , off beamdrt capability an
approprlat UDl.. node vates the video a Ilca ion at jts own end.
Next , the'n mationg '&pggﬂﬂ C?@M: oT'CEFRESH Wéf’%gteﬁ‘ggm& pweRN dis§iidr he sane
as that d & Rlschit® hSRb. gmpng,?,t and the
M5 18 is ﬁ%f éjr?kﬁgﬂap tshae relquesteé(d ﬁgﬁdlﬁﬁf#{ﬁﬁéhw}%&ﬁﬁgtl on

el ement [faflep.11]. The MS al so gets a confirmation that it has received an
acknow edgenent for its original video call node change request. The MS 18
returns a nmessage to the MSC to conplete the GSM | UMIS bearer nodification
process [ Bs@ipliditment B¢ aChaescdam%mSa PRY N MRtiRegia &ir

rritﬁéhttb@ dbile

communi cation between the M5 18 and the |1 SDN term nal tep 13].

Conmuni camtdtnnedmdgrrplr'@d:émoh&l@&embpatedmallbmcendlmgatwacfirst:atrmgdment WO

00/ 51387 | 1B00/ 00229 43 Figyre 16 illusirate al |l establishnent from an
SO+ o1 nPhIS F5oatGH 51| 80wt HeseritishiThe st ebeOBRentia Pe JaTRToR si ngl e
nunberi ng qu(,gl wRMwien and
further sh%ﬁfsé%?ﬁéﬁ?%g%ggn%ﬁt?f g@mg&&&ﬂm f‘ exch’ﬁﬁ SEH?m'IS I'n g‘all

set up. ThbeeﬂaaqzitrecbflnFil”@urcentlee(tomfcmdﬂmre:allléstabhsttmenteﬂoablasmﬁihtt of a
mul timedi a (video), cal In this c is.a d that .call type

i nf or mat i HH}' g\%‘@f’ﬂ@@] R (ﬁ%‘?q?i'lﬁl 'T‘S]]?'Hie&éﬁ teriipa b%%t 'HP"@‘&H:;{B%I'Q‘{"%%C and LLC
informatlgﬂdﬁ_ements transmtted fromthe ISDN termnal to the gateway MSC
inthe initial call SETUP nmessage. This is in contrast to the exanples
presented in Figures 12 to 15) where call type information was carried in
the BC and HLC information elenents. In Figure 16, it is further assuned
that the | SDN and PLMN are such that the LLC infornation el enent nay be
comuni cat ed end-to-end between networks. Call control signalling between
the ISDN term nal and the | SDN | ocal exchange with which it is connected is
i npl enented according to | TU-T recommendati on Q 931 whi ch provides

st andardi sed signalling for call setup, naintenance and teardown in | SDN
networks. The I SDN call control procedures defined in Q931 are
substantially simlar to those used in GSM call control signalling.

Further nore, as in the case of |nt er connectl on bet ween the PSTN and PLIVN

A~NE~A 1 ! N 1 e R e ey Y M 1 R



comences when the | SDN termnal issues a Q931 SETUP message [Step 1]. In
this exa is assuned that a video service specific q,%q.ﬁ 24 S

i ncl udedq'g?/(&?f%lﬁgul t in both the bearZr capability BC and LL ?%r mat i on
el enents of the SETUP nessage. Wen the Q 931 SETUP message is received by

the | SDN | ocal exchange, it issues an ISUP IAM (Initial Address Message) to
t he gat emigyrevsCillustrates ina[rm@lgpofzyldemscalhcesﬁablshmemtg?mm a PSIDN0O/ 51387

PCT/IBOO 00229 .44 si via the network i s assuned
bossi bl el A e waligR ubinB an €, BoliaBLAyEbEhE Blatou - band

signalling indicating the contents of the LLC and BC i nformati on el enents.
The MSC interprets the information concerning the requested call type and
bear er chpelsall¢d Paﬂ&dﬁaiéfdcanﬁhﬂﬁmrinfotm@tﬁpr\'\frelateﬁh’f@ thancatiedssulpscebper convert s

i i f i h LIVN |
csm SerupmBeL Byt Veb b e i rechRelarRRRist e Gonmssl pass, Sprdl Ts s
equi val efie (\WEamddieht stake Iu‘st’ﬂﬁ%d @&atheezpl(l@amqnmeéﬂéms Ragéé l4rfe@ term nal

that call setup is progressing issuing a Q9 nessage [ Step
4]. On rpreeptisdd hanss EWMltfeﬁmg'@denh@fmmlglratmglmd (Biepk). iAs

v anom ¢ brevidudi e8aprtnct SH13 éa%ké:q%m{aaé%ﬁsg@vﬁsiiéém A Wi dhdbsequent 1 y
| ssues ahd PPCAUHRSGIP[ERLE!) Mesiipafef AN tﬁmahcﬁy\bﬁ .ﬂg@{nh@change to

indicate t e address signal's reqwre or routi'ng o calf to
the cal | ¥B pdeydmehbd‘éSCr bn@wvtbat [oBoamtiay. emks reqb%tmy)al B.32f m nal
sends an ALERT Cinformng it th ngl has started to
Che cal | SAVELEES A0k 18 BYPTPIC FHTIIRHPE SheerB FAILor BRAIRA Ay S | SUP
Cal | Pr Oaééﬁté\?ﬁmewﬁ&?@bnﬂd@n&r%eﬁg net wor K to the | SDN | ocal exchange
[Step 8] which, in turn, sends a Q 931 ALERT nmessage to the calling I SDN
term nal and subsequently connects the ringing tone to the calling

subscri b t he . cal l ed subscriber an rs, a NECT. nessage i s sent
Fr o t ho FgSTE o ThisTaRgs 36 SEte B Rodibaing! e InyBtanct PERBASE (AN ¢ o
the | SDN HNPBqurie @aléa@wh tHeS exeh dgpeg) Q 931
CONNECT ﬁ%ggggﬁo(mt he %Lzla sub'sg rL e g@ go)rﬁ) egﬁgﬁggﬂ. Fz%l e for the
call in @uelsamgm(lLE) nasd:asllbsketspe?ﬂhe ltérno Ilrmalmlxchmga astumd tmdeaoqepmgt the cal l

d.b d b |1 h [
connect | SF pleRttiien soehenas W wlien tns " BER rolimede. TR 134, of
Fi gure 1%onhecttaeecan%Em;es@ﬁaiﬁh@%mé@ ei&i?an?@%'v{uﬂﬁh URDBISHRr R takk i i tial 1y

requests a nultinedia (video) usin kbits/s UD bearer service.
In the ewamat betmﬂent HsThbamhangasmmrhl(gaiawaw MBS Gy iaddhe HLMbiguetmwedk bear er

| 51387 45 IlB . it.d t,th
" equi 1 o 1AETHPRASERYS 3 AIEDAJRBITRL O Spuhi et S e B R Then ¢ ne
lvB repl i gssm) !hléept' it a&ETrHPIe'ﬁﬁ’érﬁa% ofwHXP lafe RRANBAH ItRE |Tacpordl ng to

ara 9. 3 the nobile term nal can provide alternative bearer
capabl | | Q. 7Dﬁf series i oh reﬂomn@mngnmﬁems&)agetgnlaillnal beaueercolﬁrwd;tu on then

d di 11. b, 12b t hi
Fesul t1 ngaHorreaL i PLERY el Breghiayertd ES5TidRert d5cides TRar ¢ he
end-t o- erm.mmrmgﬁém@@ foFbﬁb‘r‘h@lelEeﬁJe%ﬂ Mbbésﬂ'hétc%‘ﬂ el nRilsabbs ehegnt from
an | SDN term na nobile station (nmobile termnated call') using a

singl e nunﬁbe|$fg7 mﬂmgaay:aiem ae teometd SEHR GIsdDN dssdti Pantk messages.

inventio f Figure 16 ssu t hat. a video
sorvi ce el bt RS niesSeats Hfcists i rotiactpR BT ArPRERRber
capabi | tdftﬁ@p?@ébdth@éﬂ?’bﬁrdﬁtbé’fbtmh‘iﬁw&sr RiconitResidiidn @egpage. However,
inthis case) it is assuned that end-to-end digital outband comrunication
is not possible, for exanple due to properties of the intervening network.

schere. | rREIATENGIG G176, SR i RSP TR 4 0 ToY Mg Renay NEC
I's | nvokegrrhitdl Agc6/iing ?&tﬂﬁo\sws%ﬁmoasrﬁ@ﬁmthbhméryfnl&@%a&@@m@nconform

with V.140, so that 1t can recognise a call type om i nband transmtted
V. 140 i nftbueniaSTblriocaIremuangedLE) jsstte anBBUP nitiad iddsessciéssages (IAM) adapt ed

t o det ect ; the LSB f PCM.nodul .at ed dat
he avor ol telao ) THEM B keiAle o7 AR o taqiig ot AR dregUuE TfpEgd 42t @

nodemt ranscoder unit of NBC acts as a signalling detector 41 for detecting
and interpreting V.140 signalling. Wien a call originates froman | SDN
termnal 15 (again, in this exanple a multinedia call), a Q931 SETUP
nmessage is sent fromthe ISDN termnal to the MSC 10 [Step 1]. Information
concerning the requested call type and bearer service is present in the BC
and LLC information el enents of the Q 931 SETUP nessage. The MSC 10 then
sends a SETUP nmessage to the M5 18 a5500|ated mnth t he subscrlber nunber

. ~ —— N r—— pg—



made [Step 9], appropriate speech transcoding is activated in the
transcoder unit. Upon connection, the V.140 signalling dete t he
MSC 10 st HAYWRP i sten for and int erpret |1 SDN origi nated \fﬁ%@&%& l'ing
[Step 10]. The detected signalling related to the tel ecomunication
services is mapped into corresponding GSM/ UMS signalling by the M5C 10
and, in tdnd otmrotmforemation: relatRC to routipat ey Mmaddfing aifi the oéll.t Ime thisar er

usi ng the | r 3.call caontrol protocol. |In . other, words, the detecgtor 41
Senti 11 @mbadment & e iRiEckien R &b i%é’“%ﬁ?'égw?%%”%s‘%h‘?mﬁt'? H58fa (H 324).
cal | and @ GAkRRS tdrimRBar &, WAl nDANERinGiRAICBy RRESIM Ys tTEalietine bearer
capability for the wireless network is set to be the same as that

det er m nephrtyls video $8pide awmbehdViBniBeildM ig eoaicecbbytthe M8GU#BE #d cal |

type in the, BC ipnformgatjion el nt [Ste .. Jhe NB returns a age to
Lhe WeC (BTiEEs! i e DERNANE RReren SARRDTIG dnfoT Gt Gy bbo SUm et op 12]
The Con”enﬁchlgﬂad grdFNgW{%om?ﬂREt@ foid HﬁhsmﬂkttHﬁ?dirﬁ:rﬁ%?iEHnlrF%“Sﬁ‘r et ween the

| SDN term nal an [Step 13]. Figure 18 i1llustrates two exanpl es of
cal | est amessageta thier/df 18 [Biep 28 |ptthisicaset as ilustraa indfigumead, thewalll e

originated call) according.to the second e di nent. of the jnvention. It
also ill u*ypﬁét'@)sb%?{sf Fﬂ@%ﬁl‘/‘ér’r‘%‘tﬁ{maﬁ% “?‘s%g""\r}%edd‘r@l'%ﬁ?"lﬂévmt 80 00229
47 | ocal i) l; i IR | i t hat occurs between
the out cvaS PR EHRanling A infoRALh SRR NS SETLEM e e 120 Once. it i s

further assuned that end-to-end digital comunication is possible i.e.

t hrough the | SDN and any_ .i ntetryeni etwor ks, for | e, an SS7

net wor k Iﬂ\?wpﬁgsﬁ%ﬁ%%@%? %Eﬁg{%{fgmqaﬁé tPéﬁfxl“’f%‘Sg}a WM& hange. As
in all prexiinys RSy itPeonpdtibiie) SlethChse? Rk t&zdﬂb‘ﬂﬁ@ GAtH the

establ i shnent“between nultinedia termhals resident 1'nt two networks. In
the fir st repuestadchearer ocapabilityd[Hep 8] e fbislmassagel Bdorwardieg ascart UPt i s

d that th | 1 bi | I d the PL i bl f
Suppor ¢ | ngadrasdoCoaiERa Al sepR o AU Bl Siiad” sergitvars, BSITB068 bi ¢ s,
cor 1 eSPongidirigd. [HiEp K TRENAAICkGHRS WAIBTAUCLE Ohat MY Gkl 0 Lhe

| SDN net wor S situation can be considered optinal, as the capabilities
of the nobighalsstesuired foamoutingetieLtdl) torthe lcaliér partyfhaveebéSDiRecaided.he

i dat t iable i t b f, d-t o- end
Commint caegh e 146 oY e &t AT Bisssate i e et gRbatre t B 2o
Generat | Onn@hw\hﬁgté@eﬁ&é tduHe ééllé&%uﬂ%ﬁérilﬁéetéw 5. |"(;hi§einfé?fﬁf%%ﬁ @f

supporting This kind of bearer service. second exanple of nobile
ori gi nat epassgd baek up, theepSddehEeds Bn FYPsCall PrograssbMessageUCPA)8, it is

assuned that the N bjLe station,and / qr the.PLMN does not support
a ubl bea[%?pa& aﬁ@att‘ﬁn’?%?@ %% %’Z"%BF%E?%.Co?ﬂ%‘lagft%'?er,'?@ﬂ% t%/éeftgqﬁgst s a

vi deo cal kaliifgRerminbRbihehate Uslled subReaba assiersCBetdi) 2ACIONRECTat a rate,
in this case a V.110, 28.8 kbitsls bearer service. The data rate used for

end- t o- enfnessaaa s sant Gam HetMSs18 torthee My 10HStemBhbihis i3 rangnitiede nobi | e

First genbra fofnetrt Mieaied s ARBwl Risbs e PRgMelisPaf on pLIN networ ke
offering data rates appropriate for video tel ephony. As shown in Steps 1 a

to 13a of Figure 18, call establishnment froma PLMN nobile station to an
| SDN t er miAfter reaehinadbe canasct pbase [(BlepeBlithelWF vapdzon 516 listemingB00/ 00229

48 i ssues U e . o] ing Wth e reco dati ons

of Gont 0a 191555} Tor JRE 885G} o iRasior HPESHeR e Miecled Monh BT T ot o

scenar i 0s caaipliahEPSTN FrivtifhédiaSernhihal. $f 2368 1BF cbB@0x21 Vé FEsBIVERS FDRE

speci fic codepoint is included bghdef ault in both the bearer capability BC
e

and LLC i ther ealtingntesminainiStenf 10he teETWF newdege. replies, indicating its
compatibility with V.34. Subsequently a V.34 start-up and handshaking
procedure is initiated [Step 11] and an appropriate bearer for end-to-end
communication is finally selected. As previously described, the V.34

recommendation makes provisions for the use of a range of data rates from



The SETUP nessage is received by the MSC of the PLMN, which subsequently
sends a b%lgsgi tial Address Message (i AM to the | SDN | ogétamémbRe0e
[ Step ZQY. end-to-end digital si@ghalling via the PLMN, SS7 and | SDN
network i s assumed possible in this exanple, the | SDN LE receives direct

out-band signalling indicating the contents of the LLC and BC i nformation
el enent 2400t bits{anup rtand3BAQ bitsly, gf1wBEhUthardigharedata rates carel evbst SDN

termnal_ indicatding.the e |1t and bearer .capabi]ity in the
BC and @I’E’?mfag? _rfgf %6%&eltél§§ﬁ$@'pﬁ ep_%%%g TENREE Fﬁ@éﬁ'@ﬁl‘{ Reanwhi | e,
the gat engy deCratel 6 2880016it98)id cREsePRIr dbritnahicatioh ithe BSTNGRKP | S
proceedi ng by issuing a CALL-PRCC nessage [Step 4a]. On receipt of the
SETUP med sthge endHe-ersDigonaegtionl Aclkedrsponaing o4Ol biearary sehvice tise
requested, cal | pe.and bearer. capabl | transnts a 31 LL- CONF
nmessage sﬁfcoieq ofto%[h‘éom%ﬂ'qagegl '"ei’g%?r’]ld@\%/éggg")s& E ‘[I?héh? S‘?_ﬁ' €3¢ exchange
subsequeinhiciigsues an | SUP Address Conpl ete 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 | SDN term nal

d ALE he | SDN | I h ., i nform i h
¢ ngi ng TS Sharced fRAURlE BAMPBENG. SCarmBeror, Srale; dpTRAI! iGaI8r mat i on i s
forward%cggqaﬁm %ﬁ&@bhb%ﬁﬁﬁé&%?t%%ﬁoﬁ%‘?@id&é aqéé'@vﬁ@;%é;ﬁa’tmk to the

VBC [ St ep in turn) sends an ALERT nessage to t I'ng nobile
st at i on th&t eparéa]senvides Ldetenied rfor yendetorersd commaunicatipmare oogtimisgetthe cal 1i ng

subscri bﬁ{[.qg\ei‘\'hen t he cal.l ed %uPscr.i ber. answers, a Q 93f1 CO\IN\%T nessage i s

sent frdRTQush PSRIQCESS RInAFItGUIPR N CF niMenorking fugckien wirthed as an

| SUP I ; e MSC [ St
(VRABRETVSE T AR e M RSB il hanids, 15 (5 o0

11a]. e MSC sends I'ng subscri ber
[ Step 12a] and a connection suitable for the call in question is

established [13a], in this case uD arer service with a data rate of 64
bl Lo/ & 1N Rels kg B Aatpod SatadimBrh el TRLRUPRERN Il PRPE Sy eeos 1 b Lo
13b in Fi i1 S, e iksh p,ﬁﬁféﬁ i LR I nd; to that
j ust desﬂé‘?ﬁggﬁ@%&?@% ?a?g{"bﬁo@g\%?,ét e ﬁ%ﬁ I%eréstlatl génd oggslhﬁ%t support
the 64 KIASISDH, Wbl Heedescribdout in wdderatceenable Enpipmentdtion af ¥. single28. 8

kbits/s b , ice in the initial SETUP . Fi 19 illustrat
cal | estBINPSHAG SENPRETLABRN SOOnEROh Se8aipS WRRLLBRae WhRIB 10

or i gi nat gy.¢bhdS8igitAl RARBEMMYs t Aot PBsSIB n%é"@é’tﬁ n feis! nvention,
in the s%ati on t{ggt end-to-endscom'ﬂt?nisclafe{;bn of 't g&ELg%fﬁ)rngti on

el enent provided wish sAdditional fundiiopalifybediawdiingd inhEigurads Getaraliy; thise MSC 10
is adaptged to conformw.th V.1 S hat ,it can indicate a call_fype as

o band CIEHSHAIEY & BreViBe b rna: . b pafigrau e’ tenslosr JC.

modent r apggRYeF, dtbrtaively)dt may e\orbdRled! WNainer Parts bf ihe MSBangf/ &6/ 64
kbps PCM nodul ated data,” as eXpl ained in‘the V.140 specification. Thus, the
nodent r apthepdwaitches in thie nat@orct s as a signal ling source 41 for
transmtting, detecting and interpreting V.140 signalling. In this case,
call setup proceeds in a nmanner anal ogous to that described in connection

Wi th Fi gy eshiy ofigfiétss, ABbid terddinatelUsdIr 3ép Mt E@hhﬁih%tb@to?aﬂﬂ setup

scenarios according to the second enbodi ment of the inv on, again using
t he est afdarsprining toé TC ramdt Viied fiestiy edetects signallingrfrios the ASTEN IBtegescri bes

[ 1 L j . h UMTS hil e, i , h he | SUP
Call oot ABLTTAER 1 IGterREs R MR N i psehtes: TG o &
Figure Zieléééﬁlﬁidn%&i%ncéérbicéﬁofag?:héb@?ﬁémhﬁw‘@%ogriwﬁ RPh ke apt | on and

a 2"d generation (e.g. GSM e station. 0151387 PCT/1B00100229 50
A third signatiingdStep802h&ftenwapping teaM8C 1§ prheides ¢hebpprapedteceall nunberi ng

I il be de i bed.. Fi 23] te, | I tablish t
D e P B A S R g bl e eyl Shrer
enbodi m@or&%ﬂ\ébﬁﬁﬁ the W@éiléjst%fi?rﬁ‘%qggﬂitbﬁm%d ithd c@l?!t%’peén t‘é’ﬁ? glég@?écf are

used: one to identify speech calls an e other to i ta calls. As
i n the abeaneresenticof aid gam eagproptiateHicRll 1 2oooedtminnss aaftedtedna Jypeat r y

corresponding ta fhe called |i i dentification indicaging th all type.
However , ”i‘?'PQqﬂgsmf?ﬁB@gPHefeﬁf an Eﬁé‘g&a Hﬁs%‘% R ri1'gu 4e%f‘?i€‘§t.ﬁ96ne
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 signa
is transcoded by the TC 101 of the MSC 10 and transmtted over the radio
networ k. However, if it is data, the actual type is determ ned by the | W
11 as described with reference to Figure 5 above. Call establishnent in
this enbodi ment will now be described in nore detail, with reference to
Fi gures 22 and 23.



Figure 22 illustrates call establishnment for a speech call. Wen a call
originates fromthe PSTN 15) an initial SETUP nessage is Sl?@ltqﬁm

i ncl udesWOHESE¥ | ed |ine identifi catgon (CLI) - in this case or’bgz%speech
call. [Step 1]. As nentioned above, the HLR contains a database entry
corresponding to this CLI indicating the call type as speech. The MSC 10
asks t hanfdaRatidn io? thehhapsing lpréodds i§ hravigéd caBaPtid hé‘édiﬁ@r"M%?Emyi' ng to the
CLI, and sends a SETUP nessage to the M5 18 to informit~of e 1 ncom ng
cal | andatefidn thentexbal | type is speech [Step 2]. The M5 18 responds by
sendi ng a CALL- CONF nessage after having checked the conpatibility (e.g.
user profile capability) with the requested_ bearer capability [Step 3].

Thi s mespagebilé ofrigmméd!erdsw tariifated” B sBRIS 396 MSCt 118 rdtebPyut he MSC 10
[Step 4]. Then, the M5 sends an ALERT nmessage to the MSC informng it that
ri ngi ng bend digitak signaling fremcthiel reabitautesminal éndi¢Bingpths] type of cathéeheent |y t he
MSC connects. the ringjng,tone to the calli.n bscriber, [Step 6].. Finally,
a CC]\INECﬂs(iPr@E&‘f(éeapg gﬁtbeﬁ%n??'m;p f?)qu'F@' [l\ébgp t%” a‘ﬁﬁ“’f“h@n from
VI 00/ 51 3805 inBCHA 1300 1AARréMgerYRE ihrinaBoR $E0bilst sRrdlnevien1ghe cal | ed
subscri ber ‘answers and a connection appropriate for the speech call is
made. Fiigto appopriatestnalague naband sigriallinghtiabtcahobe antegireterhby .thehen a cal |
ori gi nat es fr(%.m té%ﬁ‘tﬁ%TN .15, (inthis exanmple a multinedia call)) an initial
SETUP ne'€§RYating GHBA" i ncl udes the called line identification (CLI) -
in this case for a data call. [Step 1]. As nentioned above, the HLR

contains a database entry corresponding to this CLI indicating the call
type as Sumitar dperalibes 14reapreessacy hulrerl Anteowotkings besvéen yPlieMNbaader

bili dj r h d he MS
o N R R, Rt el i W Or4RR MPE R Befataly Yeaired Busepe. o a
defaul t dat & o/RAN beArRP sehvicd MeroMRaléh | eaﬁ%i#éreﬁ?%@k-agnaew- CONF

message after having checked the conpatibility with the requ d bearer
capabi | i foymags. dovggverThs explainsdmbadve, eodidaredddigital chan& SN katweeGALL- PROC

NBC 10 4).. Then, th ERT. to th
Ve ot oPbMN G erdeint SEP ishad ey o3 68 Rdvbtle Ado TS E RoBEY [ Step &)
and consggseitliy nicBesddry t@QFH?%%iﬁcélRlé/gé MebrihtioRN® 4 fermifatid] 1SDA

subscriber [Step 6]. Finally, a CON nessage is sent fromthe M5 to the
MBC [ St epetiorknia-hansh orr ionregrivaviEbapdt signpliTel freme pngiSiiNeretweek.cal | ed

subscri ber._answer d. .def t ! .1s,mde |, P, Next, the
VBC endeg\%‘a{aznq 58 d@'t%e}%ﬁggﬁ'hg%aﬁﬁgpggwg@%eqlsq P rf’{‘.'ﬁége@}’rpﬁhs , upon
connect i actibRglitY- © peMofhi Galls hyweabhi NBester exdr@te 4hfdrnatibe MBBpiHg
interprets the PSTN originated V.8 / V.Bbis signalling [Step 10]. The

si gnal | i pgeragioas detween e PbMdtaneiBPNat i on services is mapped into
corresponding GSM 1 UMIS signalling by the MSC 10 and, in this enbodi nent,
the MSC instigates nodification of the bearer using the GSM | ayer 3 call
control prsHAM® be(4ppPYbBiatdi that degbndingdbn the exhbEhetWdrkTonfiguratios, case t he
detector 41 identifies the tel ecomunication service as a_nultinedia call
(H. 324) &naiveReoptexfayr M3E vingy enrable Jptegwppdng rhgtwpen dhe BbMNeranser vi ce

rodons) BTN BERF IERAMERABISONT BRI e Briah o Bhiie B0 4 gy Bl = " ©
"al t er napeovige anterwolPWith1hér metkisrks! BRRIIOR, hoahsitdaém ass@ tHece. The

GSM / UMIS speech bearer output to the nobile station speech channel is
pr ef er ablggneracivagtionality &f esiich augrtpway eMSArshouldi ba impliedefrB theti | t he

call t as _been erm . nnection hetween the termnals is
mai nt aiyﬁS%fEVﬁ@gtseﬁ‘%ﬁﬁ'ﬁf‘hgﬂﬁgﬁaﬁ%‘ﬁﬁﬁ@&kﬂﬂgﬁg@gﬁ's UpP ]0tf %eec?ffc[ he bearer
capabi | i iyfofrfatibme elriehtes ge@et Yeateri Tapabilifyo BE, t ARKS AITELHS ﬂ_bzér _

determned for the PSTN, so as to optimse the bandw dth) and the M5 18 is
i nf or red Gampaiiilitydiles { 4 Cceiri) to ysicateicap) typg and hean capabilitisderingessage to

the MSC to.co el e e / r.er di fication. pr 4 Step 13].
The connecc?#i%ﬁg&%’sé%&{ﬁmc% e?%oqg/%gf %ﬁgﬁ‘ﬁé}é’) Sc‘!(?mﬁti'%‘é%)ri fg%g%&'\%\@én t he
PSTN t er those irfoemafionl 8lenfér® shélid Ketnbe ebAStiet) at Aikftind tas Scopeof he MSC
modem pool using the_optinised radi o bearer. Mapping Typi cal mapping

oper at i ortBepaventiatedl s UnHeryBE chiaractadstiaseotithe: invieation fapply leguaihom v. 8 to
GSM and then optional mapping for V.Bbis. As will be appreciated, this
mapping is only exenplary and simlar mapping could take place for future
networ ks such as UMIS. GSM signalling is generally derived from|SDN, i.e.
it is based on ITUT Q931 reconmmendation. So too are 3G tel ecommuni cation
systens such as UMIS, hence, their particular



conpatibility with such mapping nethods. In this enbodi ment, information

rel ating \\t'(gotf/ﬂeav{ el ecommuni cations service is mapped into tplagagbdodis gh

| evel capabili1ty) information el enent7in GSM (based on Q937 ). Simlarly,
information relating to the bearer service is nmapped into the BC (bearer
capability) information elenment in GSM Further details of the HLC, BC and
al so t hewell(tq stwatianseiin sdietbidiffergnt linfermalionrelesiests, pdatai fieldsi and he

foll ow n @escri pt iﬁﬁn of the mappi ng. WO 00151387 PCT/1B00/ 00229 53 The
V.B, V. 8%? C371®E8RFsi gnal 1ing information, which is relevant to the
determ nation of tel econmuni cation service types) is outlined below The
references refer to the foll ow ng docunents, the contents of which are

i ncor por &xadptes of nalbgetupr @¢condiag tp 1he Isecond Renmodimedhof the Rvéatiorf 08/ 92) -

Vi deot el e ny .teleservice for .l.SDN | TLF T Reco ion E (07/96)
- Fr amm&ﬁ't%%&ﬁwﬂ%%%dow FBPS'Q%'JF%{H%%WQVHW ?&H@&P‘}gﬁ&\ﬁ%ﬂ@? | TU-T
Recomren ' ( - GG R g ' at a
transm sﬁém&g\?'\e/?&{) hegt%[lgu iecprg\E/:\n t chgésfgﬁggiﬁﬁ'ﬁ%@%ﬁ%ﬁw %t}ﬁie{]
Recommendé i describBbi witlh O@feréhce tbrBigacks €s 7 @ndt Be Tiwke rttefriatives ofior and

sel ection of common des of erabi on bg‘t ween data circuit-termnating

equi prentestaRtisling, mpiie; QRaRated salls arendienc ggsoiRad Witbrealerencs to he

gener al ] \ pgone network and on | eased poi nt-to-point
tel ephonﬂ@%g%gigrﬁftg [5] ITU T Recomendation H 324 (2198) - Term nal

for low bit rate nultinedia communication [6] Digital cellular

t el ecommuni cations system (Phase 2+); bile radio interface | ayer 3

Speci {1 cAngg SCHNFBAES0HE STaSamENy R cheS KNGOt Al ipUa Tmoble

Recommendak 4 &g 4rsingleRimberii) bRl ad¥bPhiRg % tfEecond embodiment of
the invention. As mentioned above, in this embodiment, the MSC 10
comprises both the IWF and TC. Also, it is adapted to conform at least with
V.8, and preferably V.8bis, so that it can recognise a call type from the V.8 /
V.8bis call function information category. In particular, the MSC’s modem pool
includes a modem, which conforms to V.34, so as to support V.8 and

optionally V.8bis. This modem acts as a signalling detector 41 for detecting
and interpreting V.8 / V.8bis signalling.

When a call originates from the PSTN 15 (in this example a multimedia call),
an initial SETUP message is sent from the PSTN 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]. In the example illustrated in Figure 6, the SETUP message
informs the MS 18 of the incoming call and of a default call type: in this case
speech. The MS 18 responds by sending a CALL-CONF message, after
having checked its compatibility 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



mul ti medi a conmuni cati on. WO 00151387 PCT/1B00/ 00229 54 V.8 signalling to

be mapped [3] Table 2 in [3] lists the information categorbg$ héiriozR" €
avai | abl &$HJ/v?%7 signalling. As can Jge seen, the cal f-func'?leo/r]lﬁoct et has 3

option bits, and Table 3 in [3] illustrates how these option bits are used
to identify particular call functions. As nentioned above, the information’

i nt er pr efStep f6]onFinatly,cal CONNECT onessaigegisr seritafforinetheaiie o itihe mMsge Q 931
HLC i nformation el enent_to &]rO\éAde the GSM_network with infornmation
pert ai ni e o)t AR tteeacemutiec MSeris ther RSIN dptami8l wherithecalied t ne

b . | . . . .. . . f a . '
moaut at; SipaeiEer AARNEre'ahd # deEh Bl lodiiggiR s Maad IheBlop BAY. " Onc'
nmodul at i gppriapeatecspedoh trsradodingtis btivatedii® tHeeassddder wuARt i on, and if it is

desired to convey that capability to the renote DCE. For exanple, if an
H. 324 application is used, the use of a V.34 full duplex node is mandatory,

ﬂlt rac B, eoBidcpBT B ipLEY, SO aMd desedctfr P4 3he T IBron
[ ne ASTN i ] j W ) . V.34),
PﬁeuNaBtCII mﬂmgéettg 2??71’ nes to ﬁglhggétc_’awraa?zﬁ?;%?ng?ﬂgn mderﬁog%)ghgg gg@gg) on t)he

basi s of relatedgedbe telecemmunicatiopsryviegs isHeapeglintp weriespomsing @PMY1- based)

spac 11 chilTSosEhafte EiuR RS 10, ot gele bF TRPRTRY b dd cai
control . identinas tHectelsiommanichiioh Sesict3cakegony(£H a dRliimesid (He3ZHTddn message

content for nobile term nated call establishnment. This nessage is sent over
the net went a @8&3tbpsolipnepaseat bearer service icategarpbin othesr cases: evoreal |

tabl i t . The SETUP. t Al | t inf t | ts f
Che BC ( HET bpe HRESE TRvirr el oF NPgRACh ef StabRB 19, B ARAOBE & ow | evel
capabi | i biie for§atd®FiriceBeshrgbedrthectibné withiree MBLOGnALAIAG =RtieaRIH 6 Whi ch t he

V.8 call function category information i s mapped I nto. WO 001 51387
PCT/ | BOOMBBiEPOSs )58repeamiangsst foys examplenasbivather GRIJaBhase \1 ipieresast i on

Figure. 10 BafeCaec ot fad? 86 loct MG, ERh  AATS Pk e dfar QMBHE Lot
cont ai ns td 6thec ntdtsle( Stdtioh @pees) . cHapinkhii® pidfsrably tiskiked PO preseneed to be

stored in octets 3, 4, 6, 6a, 6¢c and 6d in order to support H 324, as
out | i ned lBispraker aptivationnipdihe MS aeintisthe gall type has baek daieeninedacket node

However connection between the terminals is maintained.

Next, after successful detection of the signalling expected by the modem
configuration, the modems at the MSC and in the PSTN start a handshaking
process [Step 11] which results in connection with a commonly agreed data

modulation rate.

Then, 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) 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. Communication takes place in 3.1 kHz (external to the PLMN) bearer



Crcuit node is selected Duplex node (octet 4) Bit 4 0 half duplex 1 full

dupl ex Ful|l |l ex i s sel ected Synchronousl asynchronous ( Bt 10
synchron&'t?sooisqggynchronous Synchronogs is sel ected WO 00?@&5%"%

PCT/ 1 BOO/ 00229 56 User rate (octet 6a)Bits43210 0 O 10.3 kbitls
Recommendation X 1 and V.1100 0 1 01.2 kbitls Recommendation X. 1 and V. 1100
0 1 12. 4sdtbice/ asiRgcthenmeatdgoio mviivingitbe \'NIA GAode® 8rd Sptivhisés radio
Recommendation X. 1 and V.1100 1 0 19.6 kbit/s Recomendation X. 1 and V. 1100
1 1 012.eewsr {$%8PiY4dnsparent (non conpliance with X 1 and V.110}0 1 1 11.2
kbit/s175 bitls Recommendation V.23, (asymmetric} X. 1,V.110. The coding

poi nts shown above are used to indicate the user rate. At present there is

no e.g. Rigube Rhsstrates PSTNoryinaledh robils téihatdelelisetuRa@adrdiid & s a wi der
set of user data rates that can be used when specifying the BC 1nformation

el enent . theaseernd iamebedimesty of Hee niayentian, nshpwing clher involvermant 2. thiebps and

“pot ent 1 b5 BLEF oAAHICED. plalinS i healpl SR hne? oSt st 76
0 O trangggpr EFUrtr@rleRQMpldsaﬂ’éMihgntto(M) excHanget bf beaksaapabiligf ef erred 1

1 both, non transparent Rreferre Transparent is sel ected
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 lInitial 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 defauit 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 IEs
and the order in which bearer capabilities are listed may indicate a preference

for a particular choice of bearer service.

Having received the CALL-CONF message from the MS, the MSC issues an
ISUP Address Complete Message (ACM) to the calling terminal's PSTN local
exchange [Step 4]. The ACM informs the PSTN LE that all the address

signals required for routing the call to the called party have been received.



WO 00/51387 PCTI 1 BOO/ 00229 57 Ot her nodem type (octet 6d) Bits 76 0 0 no
ot her nodem type specified in this field 01 V.32bis 1 0 V.

sel ect ed WP¥HBBAl BC for other bit zgser rates. Fixed netmgéﬁﬂ%/osozhi&ﬁg
(octet 6d) Bit 54321 0 0 0 O O Fi xed network user rate not applicabl e/No
meaning is associated with this value.0 0 0 0 19.6 kbit/s Recomrendati on

X. 1 and Nextl @ M9 18 Sbrdisdark BILERT Rmeagertd@ﬁé s 10, an@riMingl®that 0 1 119.2
kbit/s Recommendation X. 1 and V.1100 O 0 028.8 kbitls Recommendation X 1

and V. 110mging 1has st@ted H@.thescﬂa%ﬁﬁbﬁ@rsheroﬁte@ 15lanthiy. infaymation is 048. 0

Kbl 15 Recompndal ok deandl ¥ HUCEKIGH) Gaf chod SOBBL I Epey

transpar @Step 6] add) thy PSTH IR tsubsagestly 28nfedtdtBe fidding/tenb thiegh! i ght ed
above m ght be used. So 28.8 is selected. Acceptable channel codings (octet
6e), nobtaling termioal. Whewrthe called rsueseriher aswers thmaﬂo/as@mNECT

PCTI | B0O0100229 58 T, F e F14 cce table If 14.4
s | il olEReAge i ann olhd s o 1 FECRSEP 16 gsiFeg, il fs RERERIRS

back to the PSTN LE as an ISUP Answer Message (ANM) [Step 8], a default

speech connection is made [Step 9] and appropriate speech transcoding is

activated in the transcoder unit.

Upon connection, the V.8 / V.8bis signalling detector 41 of the MSC 10 starts
listening for PSTN originated V.8 / V.8bis signalling [Step 10]. Any received
V.8 / V.bis signalling related to telecommunication services is mapped into
corresponding GSM / UMTS signalling 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 muitimedia communication between the PSTN
terminal and MS 18 [Step 14].

Figure 8 illustrates an alternative PSTN originated, mobile terminated call
setup procedure according to the second embodiment of the invention. As in
Figure 7, involvement of the PSTN local exchange in call setup signalling is

also shown. According to the example of Figure 8, establishment of an H.324
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nodi fi cajhi cwhﬁeEtIGSNMﬂB(ElgurésrBTahdon oe rdeiadt ‘camrty@?psl ifdficatatiotoniel on used
in GSMin-band signalling is derlved fromQ 931 and nodified for the

pur posesMepiledprminge BeleadenBht ﬂ@@étﬁ?&%’@"%d(@rm@t'%o@@mt t® e used in

UMTS in g h t..a 931 BC
ot or S5 U2 dnheddd ¥ dBRTeRpy. ChBeaR R b SN, ' Hi
needed apbcedard,drdeeiptnel ad8&TUP Whissagjeg Bahiainiag H'élltﬁeaﬁéndlcagaﬁmtynt Is User

information | ayer 1 protocol (octet 5{ and is described bel ow. User
i nf or mat NG MaLips; lrmom@ﬁfeﬁmomlede@ﬂmg thit tee B3llipgiparty 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 [SUP
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 calied 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
transmitted back to the PSTN LE as an ISUP Answer Message (ANM) [Step
8).
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addressed entity (e.g. a renote user or a high layer function network node
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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 cali
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
appreciated that the first alternative requires both the MSC and the receiving

PSTN multimedia terminal to have V.8bis functionality. If either one is not
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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

requested bearer service. Instead, it merely indicates a default call type (e.g.
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supportebs %@P%éﬁefw‘gm (sec. 6.7). Encryption Shall be set only if
encryption is supported per Rec. H 324 (sec. 9.2).

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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supported per Rec. H 324 (sec. 6.8.1.1/6.8.2.6). PPP Shall be set only if
i ETF Poi rigure- Fbillostratestansetoridsalterpptive ektivodhof ball Bstabliskmeay fromPa ot ocol
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particularly, it shows establishment of an MS originated video call with direct
video initialisation using MSC-configured V.8 signalling which originates in a
data mode enabled modem of the MSC 10. Here it is assumed that the
interworking function of the MSC is adapted to conform with V.8, (but not
V.8bis), so that it can send and recognise a cali type from the V.8 call function
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 15 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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modem starts generating V.8 ClI (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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V. 8/ V. BliFigurgsgn2lthi 15 deschBENall setup between ISDN and PLMN networks
assuming that a video service specific codepoint is included by default in both
the bearer capability BC and HLC information elements. Figures 12 and 13
illustrate call establishment from an ISDN multimedia terminal to a mobile
multimedia terminal (mobile terminated call), while Figures 14 and 15 illustrate
call establishment from a mobile multimedia terminal to an ISDN multimedia
terminal (mobile originated call). Figures 13 and 15 illustrate how a
multimedia call can be established between the ISDN and PLMN networks

when end-to-end (peer-to-peer) out-band digital signalling cannot be effected.

Figures 16 to 19 describe call setup between ISDN and PLMN networks
assuming that a video service specific codepoint is included by default in both
the bearer capability BC and LLC information elements. Figures 16 and 17
illustrate call establishment from an ISDN muitimedia terminal to a mobile
multimedia terminal (mobile terminated call), while Figures 18 and 18 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 cali type and use of a single numbering scheme for mobile
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answer 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
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h324Annglp dRRHVERG digitlt OnvBAication 1€ Mot possible. As explained eariier,
networks exist which fail to send out-band signalling messages end-to-end,
and thus in this embodiment, the transcoder in MSC 10 is adapted to conform
with V.140 (the ISDN in-band signalling protocol comparable to V.8 / V.8bis
used in PSTN networks), so that it can recognise a call type from the 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, 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.
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corresponding GSM / UMTS signalling by the MSC 10. In this case, the
detector 41 identifies the telecommunication service categories as a
multimedia (H.324) call and a 64kbps transparent UDI| bearer service
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 how 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 multimedia 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
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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

CALL-PROC message to the calling mobile station [Step 4a / 4b] to indicate
that call setup is proceeding.

Next, the [SDN terminal sends an ALERT message to the MSC, informing it
that ringing has started to the called subscriber [Step 5a / 5b] and
subsequently the MSC connects the ringing tone to the calling subscriber
[Step 6a / 6b]. Finally, a CONNECT message is sent from the ISDN terminal
to the MSC when the called subscriber answers [Step 7a / 7b]. The MSC then
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



NonSt andar dPar anet er, ..=SEQUENCE NonSt andar dl denti fser, OCTET STRI NG

. =CHOl CE_QBJECT..| DENTI FI ER, SEQUENCE | NTEGER (0. . 255), CONt r T.35
| NTEGER WO 9B _ assi gned ati onadadl y | NTEGER (O. . 65535) -¥ ass“u}‘)é"r’]’reig
Necessary UMIS (GSM codings in the frame of reference of the patent
application: Bearer Capability Bearer Capability Information El ement

Tr ansf eoptimdecésetiea cajled party oubuld medige( WithinddigRelacallr coapabddmain

| nf ormat i on. El ene node (octet 4) 1 Full duplex (Bit 4) Bearer
Capabi | {{BPN n@féﬁﬁﬁ?k'@ﬁg)@%mma'vwe@ interpretpitTiramotiico peentorpeer

Synchro ﬁf@e I Eﬁm 'Fﬁb.' Capability
I nforma ?'g%'ln rrepﬂtco ixggé% mrrﬁéﬁge@\p&{gr ?og% ééﬁxmgﬁ% kbps
(Bi ts 54Bith do&e antcofi@pabtol |isuP,|thé<BE’aUPonfneEé@gmmné¢mem grbhrethehannel
codi ngsM(Soct et Gef TCH F14. 4 acceptable (Bit 7) . i
C [Step 2] does not forward the digital call control specific information to
the ISDN terminal. The ISDN terminal responds by sending a CALL-CONF

message [Step 3].

Thus, connection signalling is completed with knowledge by MSC 10 that the
called party resides in either an ISDN or PSTN network [Steps 4 - 8]. As both
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
returns a message to the MSC to complete the GSM / UMTS bearer
modification process [Step 12]. The connection is now compiete for
multimedia communication between the MS 18 and the ISDN terminal [Step

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



Bearer Capabilify Infom-afion Elenent Acceptable channel codings (octet 6e)
TCH F9. Wﬁﬁgs@bl e (Bit 5) Bearer Capability Information ktE0s000229

Accept abl'e channel codings (octet 6e$ TCH F4.8 acceptable (Bit 4) Bearer
Capability Information El ement Maxi mum nunber of traffic channels (octet
6e) 001 2 TCH %BI ts 321 ) Bearer Capability Information El ement Connection
el enent Figyreef! 6'89'3tmie$r¢ﬂs stablishrpent: ome pnB&dIN rteanimabitd ia ynabileor nat i on

F'nfe{l‘?R;tﬁ%ﬂg%fﬁéﬁ@ﬁ%“e&é@&téﬁ%m@ﬁ%ﬁ]ﬁ(?zéis%ﬁtﬁérmgo%%?er%%%%éérdm Bo110
ReconmengatseeBad drdatimedt bf $réSn(&htich Mﬁiﬁﬁerﬂh@wsahésﬁvdwéraéﬁ%ﬂ on coding

point is not present in current GSMBC information elenent. It is taken

from Q dbe | donshlexchangel fidd) trocallisetup. TeSexEmplef of higureABednaeent . H gh
Layer Co at|

' . b | f | h |
char act e’F‘ S |"E"§ rp@én?H%,t%EEs!ﬁﬁgﬁt ?qoﬁtrg't" 'Hﬂedliégﬂlgg‘i)or rr$t | R’BlstE??e%gP s|1_'I g?m ng?/er
(Bits 765d3ded thatV@llo%éLﬁ%?mﬁﬁoﬁ@/drﬁﬂgé@%zgefﬁﬂﬁ iRRAE the ! ﬁz‘?ﬁ‘e I on

i ncl udes any novel feature or conbination of features disclose rein
ei t her esapahility| BComandniLGeirdoanation iedementsr dransimitted feani the ¢8Dhhet her or

not it rglate t he .cl ai I.nvent. nor tes any or_all of the
pr obl ens® 5’&‘&?3249389 qaﬁeV%\WgP e '8 @b&?“?%t@ MEESRIE-i NI 19 Mbe evi dent
to a pergsertradti tol 6 eRakipfesibredditéd \{ﬁrFIQH?estQ' id qst' e eI gga nde
within the scope of the invention. For eXxanple) the treduced nunbering

schene i mioroationswas e iro o BC and HECt intormatioer elements: dhl Figyree

di ff f to H 324
Chr oughot®: trissupbsr Hosumarefet 25 1SPEF shdra tREere isach ribehtho s ai so
appl i Cabln?oﬁ&t@n"@lén%ﬁ W€ Eommunicated 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 signaliing for call setup,
maintenance and teardown in (SDN 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
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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 §]. 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 [SUP 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
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station (mobile terminated call) using a single numbering scheme according to

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
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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 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
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reformatting recejved %al f identification information into a second
telephony using a UDI bearer at a data rate of 64 kbits/s, corresponding to the
maximum data rate available for communication in the ISDN network. This
situation can be considered optimal, as the capabilities of the mobile station
(and the PLMN) match those of the ISDN and the maximum data rate
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
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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
information elements. It then transmits a Q.931 SETUP message to the called
ISDN terminal, indicating the requested call type and bearer capability in the
BC and LLC information elements of the SETUP message [Step 3a].
Meanwhile, the gateway MSC informs the calling mabile station that call setup
is proceeding by issuing a CALL-PROC message [Step 4a].

On receipt of the SETUP message, the ISDN terminal checks its compatibility
with the requested call type and bearer capability and transmits a Q.931
CALL-CONF message back to the ISDN local exchange [Step 5a). 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 103} and is forwarded as an ISUP
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a manner analogous to that described in connection with Figure 15.

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.
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[Step 1]. As mentioned above, the HLR contains a database 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
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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].
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 the
default connection is made [Step 9].

Next, the MSC endeavours to determine the actual data type. In this example,
upon connection, the V.8 / V.8bis signalling detector 41 of the MSC 10
interprets the PSTN originated V.8 / V.8bis signalling [Step 10]. The 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 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
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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 pilace [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 multimedia communication between the PSTN
terminal and MS 18 [Step 14}. Communication takes place via the MSC

modem pool using the optimised radio bearer.
Mapping

Typical mapping operations performed by the MSC will now be described,
firstly from V.8 to GSM and then optional mapping for V.8bis. As will be
appreciated, this mapping is only exemplary and similar mapping could take
place for future networks such as UMTS. GSM signalling is generaily derived
from ISDN, i.e. it is based on ITU-T Q.931 recommendation. So too are 3G
telecommunication systems such as UMTS, hence, their particular

compatibility with such mapping methods.

In this embodiment, information relating to the telecommunications service is
mapped into the HLC (high level capability) information element in GSM
(based on Q.931). 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.
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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] [TU-T Recommendation F.721 (08/92) - Videotelephony
teleservice for ISDN

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

Recommendation for audiovisual/multimedia 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 (08/386) - Procedures for the

identification and selection of common modes of operation
between data circuit-terminating equipment (DCEs) and between
data terminal equipment (DTEs) over the general switched

telephone network and on leased point-to-point telephone-type
circuits

[5] ITU-T Recommendation H.324 (2/98) - Terminal for low bit rate

multimedia communication

[6] Digital celiular telecommunications system (Phase 2+); Mobile

radio interface layer 3 specification, GSM 04.08 version 6.2.0
Release 1997

71 ITU-T Recommendation H.245 (2/98) - Control protocol for
multimedia communication.
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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 particutar 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 madulation modes. After selection of a
common modulation mode (e.g. V.34), the MSC/IWF determines the data rate

from the modem (e.g. 28.8kbps) on the basis of how good the quality (BER)
of the PSTN line is.

GSM (Q8931-based) signalling onto which the above V8 signalling is mapped
by the MSC

GSM specification 04-08 [6] defines the messages for circuit switched call
control. (n particular, section 9.3.23.1 in [6] defines the SETUP message
content for mobile terminated call establishment. This message is sent over
the network to the mobile station to initiate mobile terminated call
establishment. The SETUP message contains relevant information elements
for the BC (bearer capability), HLC (high level capability) and LLC (low level
capability). As mentioned above, it is these information elements which the
V.8 call function category information is mapped into.
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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¢ 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

0 half duplex
1 full duplex

e Full duplex is selected

Synchronous/asynchronous (octet 6)

Bit

1

0 synchronous
1 asynchronous

e Synchronous is selected
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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”).

Connection element (octet 6¢)

Bit

76

00 transparent

01 nontransparent (RLP)

10 both, transparent preferred

11  both, non transparent preferred

» Transparent is selected
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Bits

76

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

10 V.34

s V.34 is selected

Potential BC for other bit user rates.

Fixed network user rate (octet 6d)

Bit

54321

00000 Fixed network user 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

00110 48.0 kbit/'s Recommendation X.1 and V.110(synch)

00111 56.0 kbit/s RecommendationX.1 and V.110(synch) /bit
transparent

01000 64.0 kbit/s bit transparent

For an example data rate of 28.8 kbps, the element highlighted above might
be used. So 28.8 is selected.

Acceptable channel codings (octet 6e), mobile station to network direction:
Bit
7
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1 TCH/F14.4 acceptable

If 14.4 is implemented then it can be selected.

Bit
6
0 Spare

Bit

5

0 TCH/F9.6 not acceptable
1 TCHI/F9.6 acceptable

Normally, 9.6 is implemented as well

Bit

4

0 TCH/F4.8 not acceptable
1 TCHI/F4.8 acceptable

4.8 exists even though not widely used

Acceptable channel codings (octet 6e), network to MS direction:

Bits 4 to 7 are spare and shall be set to "0".

This would mean that network cannot decide what kind of channel coding is
used. This is required in the present case since networks initiate the call

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
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100 6TCH
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.

In the Q.931 BC information element there exists one additional coding point
which is needed and should be included in UMTS signalling. This coding point

is User information layer 1 protocol (octet 5) and is described below:

User information tayer 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, 5c and

5d as defined below.
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ecommendation G.711 A-law

Recommendation G.721 32  kbivs ADPCM and
Recommendation 1.460.

Recommendations H.221 and H.242

Recommendations H.223 and H.245

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, 5¢ and
5d, if present, are defined consistent with the user specified rate
adaption.

ITU-T standardised rate adaption V.120. This implies the
presence of octets 5a and 5b as defined beiow, and optionally
octets 5¢ and 5d.

CCITT standardised rate adaption X.31 HDLC fiag stuffing.

All other values are reserved.

e Recommendations H.223 and H.245 is selected

LLC

The low layer compatibility information element is illustrated in Figure10.5.104

of [6]. The purpose of the low layer compatibility information element is to

provide a means which should be used for compatibility checking by an

addressed entity (e.g., a remote user or an interworking unit or a high layer

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.
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This information element is not necessarily needed because the same coding

can be conveyed in the BC.

HLC

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:

High layer characteristics identification (octet 4)

Bits

7654321

000000 1Telephony

0000100 Facsimile Group 2/3 (Recommendation F.182 [68])
010000 1 Facsimile Group 4 Class | (Recommendation F.184 [69])
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0100100 Teletex service, basic and mixed mode of operation
(Recommendation F.230 [70]) and facsimile service Group 4,
Classes |l and lll (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) (X.400 - 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)
110 000 0 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
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
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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. 1t comprises categories such as data and H.324 muitimedia
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:
Name Meaning

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

Other modes beside those indicated in V.8bis, such as unidirectional modes,

may be supported by terminals as signalled via H.245 capabilities exchange.
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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 — "callfQ")
100 PSTN Multimedia Terminal (Bits 567)
Modulation modes category (Octet — "modn0")
1 V.34 duplex availability (Bit 6)
V.25ter

Modulation control commands
Modulation reporting control (+MR)
+MCR: V34 +MCR: <carrier>

+MRR: 28800 +MRR: <rate>

V.8bis
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1 Rec. V.34 duplex mode (Bit 5)

Standard information field - {SPar(1)} coding
Standard information field — H.324 muitimedia 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 muitimedia or other communication protocol. The
transmitter shall include the complete list of modes in which it is currently able

to operate. The list of possible modes is defined in Annex A of V.140, and
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h324AnnexD should be the first (or only one) of the listed capabilities in
capabilitySet field.

The receiving terminal can answer the transmitting 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,
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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
{
withlsdnCapability IsdnCapability,
h
h244 SEQUENCE -- channel

aggregation protocol

withisdnCapability IsdnCapability,

b
|3
}
IsdnCapability :=CHOICE
{
g711alaw SEQUENCE {...},
g711ulaw SEQUENCE {...},
h320 SEQUENCE{...},
h324AnnexD SEQUENCE {...},
h324Multilink SEQUENCE {...},
group4Fax SEQUENCE {..},
t120 SEQUENCE/{...},
t140 SEQUENCE {...}, --text chatting protocol
vi10 SEQUENCE {...},
v120 SEQUENCE {...},
rfc1661 SEQUENCE
{
withH323 BOOLEAN,
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multilinkAdditionalConnection SEQUENCE

callAssociationNumber  INTEGER (0..4294967295),

}
IsdnMode ::= CHOICE
{
nonStandard NonStandardParameter,
g711alaw SEQUENCE {...},
g711ulaw SEQUENCE{...},
h320 SEQUENCE {.. .},
h324AnnexD SEQUENCE {...},
h324Muiltilink 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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NonStandardMessage »=SEQUENCE
{
nonStandardData NonStandardParameter,
}
NonStandardParameter =SEQUENCE

{

nonStandardidentifier
data

}

NonStandardldentifier
{

NonStandard!dentifier,
OCTET STRING

:=CHOICE

object OBJECT IDENTIFIER,
h221NonStandard SEQUENCE
t35CountryCode INTEGER (0..255),-- country, per T.35

t35Extension

manufacturerCode

nationally

}
}

INTEGER (0..255),-- assigned ationally
INTEGER (0..85535)-- assigned

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
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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)



& ()- 9L- 109% & ()- bt[e|[:vU310! 9 S/ 10% & ()- ', 10% & ()-

oL *t 109 & 9 (, 109 & ()- 9L& t10% & ()- 9 % 10% & ()

9i | 109 &“(()étziﬂﬁ%l 10! 9710% & ()- 95 10% & ()- 9 210% & ()%%‘g@gg/g’% ()-Cf
V| [:bU410! 9 9 10% & ()- 910% & ()- 9IS 10% & ()- 9@ 10% & (

9f f 1098 & ()- 9°110% & ()-HvZ|[:bUsl0! 9 9+&10% & () - 9&10%& ()- 993%
109 & ()- 9'10% & ()- 99@10% & ()- 9nL0% & ()- A[t{|}~| [ NA410! 10! 10! 10!
9,810% & ()- 93@0% & ()- 92ML0% & ()- 9 sOf 10% & ()-

9", 109 & ()-~' U [:NA410!10 9 10% & () 9y910% & ()- 9a910%& () -

9y&109% 810 ) 100 X& () - YA| [ NAALOI10 9 3" 1098 & () - s
10% & (f‘ és&f% @%‘&e?ég“ ehiskes: any. E cfﬁ%’&zf%)ol Lonbination of fgatores [ : - 410!

9S2@ 10 0% & 91 %
To% & (FieREEdTg S oy or arny) Gerdbratiatir fghdes bresBont g™ -

10% " &ivhptherDr Gt rekites tdlllr(é dlairded {r@AtAN 'or MidBatee%any & 4)) oPthe

9&$: 10% " & ()-8 9P10% ~ ~& ()- 9Ly10% " & ()- 9& 10% " & ()- 93@

10% " &P(9 ?fpsmiﬂmssedmzlocy& ()-m L0z10%& ()-m 9L0z10% " & ()-m

O@10% " & ()-S 9@L0% " & ()-S5 9$10% " & ()-% >?@\ VU410 9SL&10% & () -4
“110% & ()-110°"710°" 10" 9410% " & ()- 9S210% " & () -

90L10% In diel of fheviokedbirty deﬂ@moh)lt wilHd&igen to &fpel&% gkilled intdhel 0%! y& ()-
&f 10%<k&$\ 95 &10% & ( 23 :vU410 9 } &10%/\){/\154(f 91&10%&' ()-- 9
$1094 & @rtthat varnpysgmoyificy 0'1%%8& t(fa magie|within'the scopey [thememgn

@ () SoURETRIE 18 fedied il pshemt S fbbishicel 1B e dbhg o () o

1098 & (Jwé | humblddd f& %h[lOt%ﬂ&n&ﬁé}enti%ﬁoﬁO%Tw tie -apPediatéasarat( thes 9@ 10%n

& ()-s fle" () Loy 10%&& () -
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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2. A switch as claimed in claim 1, wherein the call identification

information comprises call type information.

3. A switch as claimed in claim 2, wherein the call type information

comprises telecommunications service information.

4, A switch as claimed in any preceding claim, wherein the call

identification information comprises bearer service information.

5. A switch as claimed in claim 4, wherein the reformatting means for
reformatting the received bearer service information is arranged to negotiate

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

6. A switch as claimed in any preceding claim, wherein the first format is

an in band format.

7. A switch as claimed in any preceding claim, wherein the second format

is an out band format.
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9. A switch as claimed in any preceding claim, wherein the originating
network is analogue.

10. A switch as claimed in any preceding claim, wherein one of the

networks is a wireless communications network.

11. A switch as claimed in claim 10, wherein the wireless communication

network is a universal mobile telecommunications system (UMTS) network.

12. A switch as claimed in claim 10, wherein the wireless communication
network is a GSM network.

13. A switch as claimed in claim 11 or 12, wherein the switch is a mobile

switching centre.
14. A switch as claimed in any of claims 10 to 13, comprising a transcoder.

15. A switch as claimed in any of claims 10 to 14 wherein the wireless

communications network is the terminating network.

16. A switch as claimed in any of claims 1 to 7, wherein one of the
networks is a fixed line network.

17. A switch as claimed in claim 16, wherein the fixed line network is a
PSTN network.

18. A switch as claimed in claim 16, wherein the fixed line network is an
ISDN network.
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call identification information to the reformatting means.

21. A method for establishing a call between a terminal of an originating
network and a terminal of a terminating network, the method comprising:

receiving call identification information in a first format from the
originating network;

reformatting received call identification information into a second
format;

outputting the call identification information in the second format over

the terminating network; and

completing a connection, suitable for the identified call, between the
terminals.

22. A method as claimed in claim 21, wherein the call identification
information comprises call type information.

23. A method as claimed in claim 22, wherein the call type information
comprises telecommunications service information.

24. A method as claimed in any of claims 21 to 23, wherein the call
identification information comprises bearer service information.

25. A method as claimed in claim 24, wherein reformatting received call
identification information comprises negotiating the bearer of the terminating

network to match that of the originating network.
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26. A method as claimed in any preceding claim, wherein the first format is
an in band format.

27. A method as claimed in any preceding claim, wherein the second
format is an out band format.

28. A method as claimed in any preceding claim, wherein the terminating
network is digital.

29. A method as claimed in any preceding claim, wherein the originating
network is analogue.

30. A method as claimed in any of claims 21 to 29, wherein one of the

networks is a wireless communications network.

31. A method as claimed in claim 30, wherein the wireless communication

network is a universal mobile telecommunications system (UMTS) network.

32. A method as claimed in claim 30, wherein the wireless communication
network is a GSM network.

33. A method as claimed in any of claims 21 to 27, wherein one of the
networks is a fixed line network.

34. A method as claimed in claim 33, wherein the fixed line network is a
PSTN network.

35. A method as claimed in claim 33, wherein the fixed line network is an
ISDN network.
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36. A method as claimed in any of claims 33 to 35, wherein the fixed line
network is the originating network.

37. A method for establishing a call between a terminal of an originating
network and a terminal of a terminating network, the method comprising:

establishing a call of a predetermined type;

transmitting call identification information in a first format from the
originating terminal to the terminating network;

reformatting received call identification information into a second

format;

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.

38. A method as claimed in any of claims 21 to 37, further comprising:
determining primary call identification information on the basis of a
subscriber number,;
providing a predetermined connection if the primary call identification
corresponds to the call identification of the predetermined connection; and

performing the reformatting, transmitting and establishing steps if the
primary call information is different.

39. A switching system for establishing a call between a terminal of an
originating network and a terminal of a terminating network, the switching
system comprising:

means for receiving call identification information in a first format from
the originating network;

means for reformatting received call identification information into a

second format;

means for transmitting the call identification information in the second
format over the terminating network; and
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connection means for completing a connection, suitable for the
identified call, between the terminals.

40. A switch for establishing a call between a terminal of an originating
network and a terminal of a terminating network, substantially as hereinbefore
described with reference to, and/or as illustrated in any one, or any

combination, of Figures 3 to 23 of the accompanying drawings.

41. A system for establishing a call between a terminal of an originating
network and a terminal of a terminating network, substantially as hereinbefore
described with reference to, and/or as illustrated in any one, or any

combination, of Figures 3 to 23 of the accompanying drawings.

42. A method for establishing a call between a terminal of an originating
network and a terminal of a terminating network, substantially as hereinbefore
described with reference to, and/or as illustrated in any one, or any

combination, of Figures 3 to 23 of the accompanying drawings.



