24 Novenber 2003 1 Tel ecommunication Services ldentification Field of the
| nvention The present invention relates to a nethod and;fpRanat w83 f or
identifying the type of teleconmunications service required during cal
establishment over two networks. In particular, it relates to a nethod and
apparatus for establishing call control appropriate to the

t el ecommuni cations service, and nore specifically to the service
identified by the originating network. Background of the Invention Today,
transm ssion of information via conmunications networks is conmonpl ace.
There is ever increasi d§letommunicationSesvicepldeniifigatianexi bl e  dat a exchange
and the nature of the data to be transmitted is becom ng ever nore varied.
Communi cations networks are also very diverse in scale and nature, from

| ocal ar e&iahkkohirekimvénidNs) conprising a handful of personal conputers
within a small conpany, to the Internet, providing the possibility for

data exchange at a global |evel. Comunications networks have different
char act er irpki i ki | RCA . i ifically
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w de variety of, data communi cati gn protqcols ar sed,to transm
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techni ques, while others, for exanple the Integrated Services D gital

Net wor k ( MBIR)speaidicalietoriigl sesvicaidentitisd lby thierigiratingmemprk. of whi ch the GSM
nobi | e tel ephone network is an exanple, enploy digital comunication
technol ogy. 24 Novenber 2003 2 Networks specifically designed for

t el ecommuBiackgroond cftthé InveplioAnl y use circuit sw tched data conmuni cation,

in which specific network resources are allocated to establish and
mai ntain a connecti on between end users of the

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 ftraditional 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.




network. Ot her networks, nore typically, those designed primarily for

general - purpose data comuni cations, such as the Intenpgi, ahd;psal area

net wor ks, use packet swi tched conmunications protocols in which no

dedi cated physical connection nmust be established or maintained. In this

kind of network, the continuous flow:xf data to be transmtted is divided

I nto packets, each of which is routed, often in an independent
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consi der e@€iweaibdhe Pndé}gefs‘r@%ﬂ'\ﬁd?%Wﬁ etween the Public Switched Tel ephone
Net work (PSTN) and the Public Land Mobile Network (PLMN) and b)

i nt erwor ki ng between the Integrated Services Digital Network (ISDN) and
the Publ i in teentraliibnbkteletomimkin(datibh se2tbrNthepatie coRSid8rable Mtetdwtimor e,
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following, the termPSTN refers to a purely anal ogue I ne telephone
also increased interest in the provision of more telecomms oriented services.

Thus, progressive overlap (or convergence) between the roles of

telecommunications and data communications networks is occurring.

This convergence has given rise to a greater need to transfer data between
dissimilar communications networks. However, because of the inherently
diverse nature of currently existing telecommunications and data
communications networks, a significant problem of inter-operability or

interworking exists.

The problem of establishing communication between dissimilar networks will

now be considered in greater detail. Throughout the following discussion and

the description of the invention presented later in this document, the following

Jinterworking séenarios will be considered in detai:

a) interworking between the Public Switched Telephone Network (PSTN)
and the Public Land Mobile Network (PLMN) and

b) interworking between the Integrated Services Digital Network (ISDN)
and the Public Land Mobile Network (PLMN).



network, while the terns | SDN and PLMN refer to networks enploying entirely
di gital communications technol ogy. However, although thegn,aNass PLMN
networks are both considered as purely digital in nature, it shou?d be
noted that in certain situations end-to-end digital conmmunication between
| SDN and PLMN networks may not be possible. This situation may arise, for
exanple due to the characteristics of intervening connecting network
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comuni cation requested is desirable in order to enable selection of an
appropria service.in both networks. As data comruni cations and
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order for circuit switched communication to take place between two dissimilar
networks, an end-to-end connection must be established. This requires an
appropriate bearer service to be set up and maintained between each user's
terminal equipment and its respective network interface. If the networks in
question employ different communication protocols, as is generally the case,

protocol conversion is also required to enable end-to-end communication.

The type of bearer service to be established depends on the type of
telecommunications service required by the end users. For example, in some
situations it may be necessary to establish a bearer service appropriate for a
conventional speech telephone call, while in other cases a bearer service
suitable for fax or data communication may be required. When establishing
communication between two dissimilar networks, end-to-end indication of the
type of communication requested 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
requested call type information between the networks cannot be achieved in a



information is provided by in-band signalling and the Public Land Mbile
Net work, where call type information is indicated using,ej,glfmk @yt -band
signalling. Figure 1 illustrates the architecture of the GSM Public Land
Mobil e Network. As can be seen fromFigure 1, the GSM architecture
conprises a gateway nobile switching centre (MSC) 10 which interfaces with
fi xed networks such as the PSTN and I or |ISDN 15 and a GSM r adi o networ K.

The GSM r atiaightioeva kanneminteis fEtieulathatiuemn sys@m wioarer éral-figeiad base
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conversion to enabl e end- o end comuni cat
the BSC, but could alternatively be in another part of the BSS, such as a BTS
17. Mobile stations are coupled to the BTSs via an air interface. The
gateway MSC is also connected to subscriber and terminal equipment
databases in the form of a home location register (HLR) 12, visitor location
register (VLR) 13, and equipment identity register (EIR) 14. The EIR contains
information relating to the mobile terminals and the VLR provides a local store
of all the information required to handle calis to and from mobile users in the
location area relating to that particular VLR. The HLR 12 permanently stores
all the user parameters of the mobile stations, including the subscriber
numbers associated with a particular mobile station and their corresponding
service type. Since the PSTN is an analogue network and the GSM PLMN is
digital, they are not directly compatible. Hence, the gateway MSC 10 has an
associated interworking function (IWF) 11, which is a functional entity
enabling interworking between the PLMN and PSTN / ISDN. Typically, the
interworking function comprises a modem or modem pool for interfacing with

analogue PSTN networks.

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



Conventionally in PLMN systens, different tel ecommunication services have
been identified by adopting a nultiple nunbering schem, \t,0alpet ooz LY

dedi cating a specific subscriber nunmber (MSISDN) to a specific

t el econmuni cati ons service. For exanple, in GSM the subscriber may
currently have assigned nobile term nag ed GSM speech, data and | or fax
nunbers dependi ng upon his profile. As previously described, there is

current | y RidANiahel plalvidldsntheresdessant ptgpead\dodiversiar taddableasral-toaged mor e
wi dely varied tel ecommunications services. In the future, it is proposed
that nobi CEMMPYNIER N he subscribers will al so have the option of further
hi gh- speed data and nultinedia services which, too, wll have dedicated
subscri ber nunbers. The provisions of the current GSM nmultiple nunbering
schene ar &dreedticnally ini PLIdBMsysteimsi differspieteiddomaniunitalién @érvideshadéng t o
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PLMN wi Il now be described in the context of the conventional multiple
nunber scKEFENBY cepsidgrkie intetssin de proisianaftadditignal @ndempee midglye 2 of
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I s sent whélephome bubssibiche wilcalsb ¢dhivkithe opteniof furtadritigh-epbéd dbfi apd 1] . As
descri bed aQove,.the HLR contains _a database entry corresponding to this
CLI i ndi cHYHgediaeseruices Miieh. tlpewilliave gedicated sHbseiiber PIMBaTS: he cal | type
and bearer capability corresponding to 24 Novenber 2003 6 the CLI, and
sends a setup nessage to the M5 18 to informit of the incomng call and
of the callhetgrpw¥isjcBiseyf the.cumtent K&S MSmukiplondsbbying schemg areGaidLdov@ONF
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is allocated a number of MSISDNs, each associated with a particular
telecommunications service. Some interworking information (IWI) is linked
with each of these numbers and stored in the subscriber's HLR. The contents
of the interworking information is specified in GSM 03.08 and comprises
either one or two complete BC (Bearer Capability) information elements,
whose contents are specified by GSM recommendation 07.01 and which are
coded as described in GSM recommendation 04.08 para 10.5.4.5.

Interworking between the PSTN and a PLMN will now be described in the
context of the conventional multiple number scheme as set down in GSM

09.07 and with reference to Figure 2 of the appended drawings.

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



capability) with the requested bearer capability [Step 3]. This nmessage is
forwarded as a CALL-PRCC nessage to the PSTN by the MSG;1fQ¢lb-Eod4] . 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
connects the ringing tone to the calligg subscriber [Step 6]. Finally, a
CONNECT nessage is sent fromthe MSto the MSC [Step 7] and then from the
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networks. It sho wever, he multipl e nunbering schene
defined by GSM 09.07 al so has significant disadvantages. It increases the
conpl exi t e dia increasgﬁ the anount of subscri ber
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t he HLR i fewaalian imeitsationsgwhere end-to-end digital communication cannot be
effected. This feature of the multiple numbering scheme is particularly
advantageous in mobile terminated calls that originate from a PSTN. Because
the mobile subscriber is allocated a separate telephone number for each
telecommunications service and appropriate interworking information is
associated with each number, there is no need to transmit information about
the call type and required bearer services across the boundary between the
PSTN and the GSM network. This approach solves the problem of how to
provide information about the required bearer service for data calls originating
from the PSTN. The nultiple numbering scheme may also simplify
interworking with ISDN networks. Although end-to-end digital communication
is in theory possible between PLMN and ISDN networks, it is sometimes not

possible at all levels due to properties of the ISDN or other connecting
networks.

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

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



requi renents of the HLR, which is undesirable, particularly in view of the
likely increase in the nunber of available telecomunigat L Ons,SREVI ces in
the near future. Furthernore, under the nultiple nunbering schene,

optim sation of bearer services (e.g. data transfer rates) is not possible
as no nechanismfor end-to-end negotisation is provided. For exanple, when
a PSTN originated, nobile termnated call is established, the bearer
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Embodiments of the present invention provide a mechanism which identifies
and maps call identification information (e.g. call type and bearer capability
information) between dissimilar networks. Such a mapping scheme can be
used for example to: a) enable optimisation of bearers in a multiple
numbering scheme; b) allow the use of a reduced numbering scheme; or c)
enable implementation of a single numbering scheme. In order to enable use
a single numbering scheme, in which calls of all types are directed to a single
subscriber number, mapping of call identification information between
dissimilar networks is needed. This is achieved in embodiments of the
invention by enhancing the functionality of the interworking function between
networks, enabling the reformatting of call type information and enhanced
transmission of bearer capability information between networks. The mapping
of the call type information eliminates the need for the aforementioned
muitiple numbering scheme. It thus simplifies operability of the system from a
user standpoint, as the caller only needs to remember one number for the

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



subscri ber nunbers to cater for additional services subscribed to in the
future. Furthernore, the processing strain on the HLRjft&tieams Mappi ng
the bearer services, on the other hand, provides the additional advantage
of enabling the radio bearer to be optimsed. That is, the radio bearer
may be negotiated to match that of the PSTN 1 | SDN, thus optimsing the
bandwi dth used by the wirel ess network. According to one aspect of the
present i substribem nunitere to saterdor additional\werdbes ubsaeibledhib iirs thenfytarecal |
bet ween a m_nal o‘] an originating network and a  termpal of a
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cal | b_et wgesd biyehe grdedah&wolhi S SW t_ch enabl es t he el | m nation and / or
reduction of the use of the aforenentioned nultinunbering scheme. The call

identification information may conprise call type information and/or

ot ecommi e b obEfafiit of ¥R phovedh TRie ffon Beys S nrBUBRY i ™ © *©

i nformati éar) esthblishing\d sabrbetvebrad aérminbPof&in BAgRAERY afetivBi BAAM nati ng
net wor k t?p;us the sanme bitrate as is available on the originating side,

€ e | C e, |
t her eby efRTINAPIEgrminaingrelvarethe sweak gomprising: andeput fonEeaeding nat i ng
net wor k i r; ; j 2SS C ! j e n UMIS
o oM net o BeRE Ao Anr R Inca T teif IR el Dlidinaudd RS, "
The swit cmeamg fourrefeematiing recdvett aak iderdifightioh tifotratiom intd, a second
det er m ni rimar all type infaormation on the basis._of a subscriber
nunber, f gc(ﬂ' ma&o’f’%%‘?‘ﬁd“??’?%ﬁ”&%ﬁ&[?g 5:'%\6? Faf@@l’i‘f‘ﬁ?@t&ﬂ infrmatiesiRd¢ on to
the out pukecéwl fbRhat over the terminating network; and connection means for

completing a connection, suitable for the identified call between the

terminals.

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

aforementioned multinumbering scheme.

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

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

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

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

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



forwarding further primary call identification information to the
reformatting neans. Such a switch may, for exanple, enaki,e.. 3.0k

nunberi ng systemto be adopted, to distinguish between calls of prinmary
types "speech" and "data". |In this case, all calls of "speech" primary
type are preferably automatically connected, and further determ nation of
actual data type is nmade of calls of "data" primary type. According to
anot her a{jivnatly thehewipsteiseant MO enGM®BC. t here is provided nethod for
establishing a call between a termnal of an originating network and a
termnal of a term nating network, the method conprising: receiving call

I dentificatyl it } | £ 0 rel, Q) | et wor k;
ot or mat g T af AR cdtnBtice s boied 1 Bie AR o EUeRI gt o e
out put t i ngprimeey ceadll typkernformaéibhoani thfeobmsts of a nsubseribec ongnlher nfat over
the termenating network: and,conpl.eting a.connectjon, sujitable for the
dent i 11 odor Wi st Reierd el BRRHfEAER ReShrationg o e St nand Bhect o
the presemriaiiagt fupther tPiRhsryl SalPidBttifestich ifveF gﬁbﬁ % tﬁétl%%r'n?‘é’ttiﬁ@ a call
between a termnal of an originating network and a termnal of a

t er m nat i MEANE woHH) arsvatchenBpdioc expmiph, renabés aabial shinbgring syatdmdd a
predet er m P o R al | _,ident.ification _infar,matjon,i,nh a
first fo%%ﬁ%ttﬂéﬂ%ﬁ%@%&%&%pewr?glp”erﬁ@e[seﬁﬁ?ﬁ iéﬁﬁi Ror k;

ref or mat t imghisecssey el €ald of dqpddch GRinh&Y) typé QsreBbicPerabit Sunsrang for mat;
transmtting the call identification information in the second format to
the ternPRBREEFd: ansdifuaher delerminaiion ehastyabdaigntypetis snade of calls @ f or t he
identifieddatﬁabhmaﬂf’ en the termnals. According to another aspect of the
i nvention, thefe Is ovided a switching systemfor establishing a call

froma termnal of an originating network and a 24 Novenber 2003 10
network, the switching system conprising. neans

termnal qQf a term nati
f or rece?\%’ﬂ 'Q%ITP F‘B%ﬁgrf?%qto?f ihe drasento ventians thare 1o mrRYIded om t he

orl i nat | Ribth§ P esiabBARG 4 QallUREIR' sthiRSCE! 4 briildringdAgiidrk cat i on

information into a secon ormat; means for transmtting t

i denti fi candenterming! @hisi terminating emetwerdo ik frmtined comerisinge raasivingatll ng

network; ?dﬂ'e%tiﬁggtriloenﬁih%r}m%%ggsinf % 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
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.

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

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



conpleting a connection, suitable for the identified call, between the
termnals. According to an enbodi ment of the present inyeptlon, amzsMC is
provided with a transcoder and interworking function. This Is Iin contrast
to conventional GSM systens for exanple, in which the transcoder forns
part of the base station subsystem Hgkgbodi nents of the present invention
w Il now be described, by way of exanple, with reference to the
acconpanyitemnidabof a termindtinghinetvor therswvitthiriggsysterd dontHisingd niégne r4 Fi gure
5 illustrates the [ en.%. GSM PLIMN and its connection to the PSTN | | SDN,
U1l ust rat &eSqung call [dendiisalian fmieRvakanin 2 MSTROVERTAEN the, OHGINAERY |

station U$jeigotkh enEHY Rty | N Il hese tes
establ i shmantoof an H. ?gﬂtb@?ﬁgggjr Eér?%k\&dd%%‘pggrpﬁ?arto%@] Iﬂgﬁgépklhﬂgfrormgnal to a
mobi | e st &econd derinmay; areamstfantradsmitting phe calh idendificatiprs tifemwetiaadorideng to a

first enbodi rrentf of %he i{hvent lan; il ui{u(r tes establishnment of an H. 324
t r anspar ertECONGOTORF | O%ar oiie derpanRfing: HRWArK: : 3nd, GRIKIackOR EAR ©Ei ng an

enhanced r@ehim@ﬁrsq AUEHREIIBNS CERMDIACRRT He GdbALAdE aur,Sf)eﬁJSé?ﬂ'tﬁsnt of
the invention, illustrating involvenent of the PSTN [ocal exchange during
cal | setuperminglgstrates identification of the tel ecomrunications service
required for a PSTN originating call by an MSC of the invention; 24
Novenber 2003 11

According to an embodiment of the present invention an MSC is provided with
a transcoder and interworking function. This is in contrast to conventional

GSM systems for example, in which the transcoder forms part of the base
station subsystem.

Embodiments of the present invention will now be described, by way of

example, with reference to the accompanying drawings, of which:

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

mobile station using the conventional multiple numbering
scheme;

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

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

Figure 5 illustrates identification of the telecommunications service

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



Figure 6 illustrates establishnent of a data call froma PSTN termnal to a
nobi |l e station using a single nunbering schene accordiagk%ﬁﬂﬁmrﬁﬁ ond
enbodi ment of the invention; Figure 7 illustrates establishnment of a data
call froma PSTN termnal to a nobile station using a single nunbering
schenme according to a second enbodi ngnt of the invention and shows the

I nvol venment of the PSTN | ocal exchange; Figure 8 illustrates an

al ternati Vguretthod dlusttates esthblistdtetof shaaatcall fom aPFEINeenaI B34 to a
nobil e station using a,si ngl_e nunberi ng schene according to the second
embodi nent of the i %m‘:‘?i% HOIEUgINgea §indle nyMbsriag ssbers rsttEng tofaa dat a

call froma nobile §%ﬁ‘sd%d)§ﬁ{?§8?“n%ﬁﬂ%é%m“@‘%' using V.8bis signalling

according to the se the irnvention; Figure 10 illustrates
est abl i shiviguredf a dlashaesl dstablamnneentalfia datatcat]ifmm adP ST NRSThngEiona nal
using V.8 signallin 1o the secon enbodi ment of fhe invention,;

ccordin i
Figure 11 illustrat .glotg]?t B’W":?% AER A GINGL BHIMPEERAISCNEBIA aceRIEiNGelos? ation to
a PSTN term nal uskBgo §m?)!oaﬂﬁ{allwﬂ S¥ahe FrEHtBh Whd %&Ysgﬁfe‘)iﬂ%tvﬁmé‘ﬁ@' ment  of

the invention and shows the involvenent of the PSTN [ocal exchange; Figure
12 illustrates estabftheni8hN lotalexdhtiageal | froman ISDN ternminal to a

UMTS nobi i on.,accordin o the secon di nt ,qf. the, ,i.nvention
usi ng endﬁ%ﬁéﬁj di 5@?&1”'{9@0?{%@&‘?%'?’8ﬁ?eﬁpguﬂ%gpa% qgﬁﬁ%qqqh&p&enégrpgm i shment
of a data call fronmgaPSTRDM@IATItBd nidbiledstaiB® Uiy hesia%@th&ﬂbéﬁﬁ@r ding to
t he second enbodi ment of the invention in a situatlon ere end-to-end

digital comuni cat Feheamesording & thecseapndmrbediment iof thesinvantien;
est abl i sh

termnal a o{f:;%f ng ﬂ@gﬁﬁe%!séesé%% @#ﬁé&%@g@' %aﬁl f{(ﬁ‘ba% h@@“%%ﬂmﬁ{sﬁ%%
end-to-end digital PSTNwintiaal osing Y. gbisesighallihy trtorting tethalketshgent of a
data call froma UMgrSnbng?jlieragt of the invention;

‘Figure 10 iHlustrates establishment of a data call from a mobile station to a
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 Hlustrates 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;

Figure 13 illustrates establishment of a data call from an ISDN terminal to
a UMTS mobile station according to the second embodiment of
the invention in a situation where end-to-end digital
communication cannot be effected;

Figure 14 iHlustrates establishment of a data call from a UMTS mobile
station to an ISDN terminal according to the second
embodiment of the invention using end-to-end digital
communication;

Figure 15 illustrates establishment of a data call from a UMTS mobile

station to an ISDN terminal according to another embodiment of



station to an | SDN term nal according to another enbodi nent of 24 Novenber

2003 12 the invention in a situation where end-to-endgdigidal: 2003

comuni cati on cannot be effected; Figure 16 illustrates establishnent of a
data call froman ISDN termnal to a UMIS nobile station according to the
second enbodi nent of the invention afpg shows the invol vement of the | SDN

| ocal exchange; Figure 17 illustrates establishnent of a data call from an

I SDN term nal to atHdVTshveplivhe Bt abi ositationr divierd 0 ehld@ossrondigiabodi ment
of the invention in a situation where end-to-end digital comunication

cannot be eff ect ed; CETHUHCAtpN ¢annot bgraftectediabl i shnent of a data call from
UVRS o . . :
a MR fe 18t at IIIBQtr%{I%sa&téﬁQNrﬁeq{trqfréahat%cc‘?@f ﬁlbr[?ﬁ?ﬁ ﬁﬁ@ﬁgﬁﬂfﬁ%ﬁ% ! ocal

enbodi nent of the invention and shows the | nvol vemnme
exchange; Figure 19ailMI& mabde staticmbaccindimgttodhe sedohd evabddifeatrof UMTS

nobile station to gan I.SDN term nal according to the secon odi nent of
the invention in a g'ec HRYSNEIRNwARH eShayes ttéee‘HMOIV@F@nf At @%ﬂ%ﬁﬁg&qﬁ n cannot
be effected; Figureggbhdddeustrates establishment of a data call between two

UMIS nobile stations, according to the second enbodi nent of the
i nvent i onFigkirgdire 2illustraigst esiabltshoserdmfis Hatentalbfrom alai3Dbaelmingd teeen a

UMTS nobi | tati 2 tion GSM npbile station. ing t
the second embod meAOBIS REUP LA FHILHIBOR TR S5ePEd SInPTIICEr & e
establ i shment of a @@ aida&ntioh’ oM aaPSdiidtRhM Afkrd O ehd-BRENd © ardirl | on

according to a third enbodi nent of the present invention; Figure 23
illustrates, in furte@amyeatian camnaibeieffested; of a data call froma PSTN

termnal Fyfe M8 | Mustatds*BsABAMALAL of % 'difa 'l lom a UMTS mobile

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 ISDN 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;

Figure 21 illustrates establishment of a data call between a UMTS mobile
station and a 2™ generation GSM mobile station according to
the second embodiment of the present invention.

Figure 22  illustrates establishment of a data call from a PSTN terminal to a
mobile station according to a third embodiment of the present
invention;

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

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



enbodi nent of the present invention; and Figure 24 illustrates typical
mappi ng information for an H 324 call; 24 Novenber 2003, il3,8.pbdosd
Description of the Invention The invention concerns a method and apparat us
for the control of different <call types between inconpatible networks,
using unique call type differentiatign. It is described with reference to
the networks shown in Figure 1, nanely the anal ogue PSTN network which
uses i n b&efaikidDasdriptionasfdhé heventibhel ess di gi tal GSM net wor k whi ch uses
out band signalling. However, the invention is not restricted to cal
control over these networks, and is equally applicable to other

non-direc RS K | | t | | S
pr oposed ;ﬁg}é @sge | nr1 ?hﬁcﬁ%ﬁﬁgoﬁ?ﬁéﬁﬁgﬂﬁ%ﬁﬁg ér@t{/\%%%%%ﬁt as the
PSTN or | 8BIN) tyres ubetveresal inoompatiblee| eetworks, casingn umistemcallUMA® . I n the

d i pti f di { f the i i ted later. in th
foxt, oxanpieeniatiost) § R ebSHnevEhoisetignt RXRIMPT RS eTio FiotBon and
mobi | e ( PhMihral tHeBRAIBgLe PR TNInenas &k wmﬁﬁfafsibr%nq? ggﬂpgé{@ﬁamﬁé aRfepe d be

appreciated that” the invention is in no way hi's "exenpl ary
appl i cat i wirelgas digiialb@Shppeiwaerk whicbrusesi putl band signallioghdrlowever, dhe cal |

establish het. l,ssimlar networks. In the followmng, it i assunmed
That the TTEbHSTMETRE EHERT G e ERMPe Syanfirse mardrriarRdiie sl

referred G@plicaliondthdroformiirBctBxesmbatible EtROUSTEDNS AeatiRavhioenéi on are
I mpl enented according to 1TU-T recommendati ons H. 324, H. 324/1 (H 324 Annex

D) or H. 3iventicpisprwnesadsor gye intthe fituseds betwsanen trndlioa Hebrerki (guch

framewor k jtog,d s qPLEeTeR fég@ ur‘ﬁ&e%ﬂi trhgﬁ'@al FefeBhAnicatde" v {etrﬁ ng the
. andi a i3

conmmuni catton of real -tine 0 or ta, or any CO I on
t hereof . KMUMTS)edi a termnals inplenmented according to H 324 may be
st and- al one term nal equi pnent connected to a fixed-line PSTN/ | SDN or
may be nobile termnals for use in a PLMN. An H 324 nultinmedia term nal

may al so RethdBbsEmitiorof theleMbo@imGRERIYRE inV¥NHER! Fe58fted later in the
text, examples of call establishment between fixed line (PSTN / ISDN) and
mobile (PLMN) multimedia terminals are presented. However, it should be
appreciated that the invention is in no way limited to this exemplary
application and may be applied, in principal, to any other kind of call

establishment between dissimilar networks.

In the following, it is assumed that the fixed (PSTN / ISDN) and mobile
(PLMN) multimedia terminals referred to in connection with exemplary
embodiments of the invention are implemented according to ITU-T
recommendations H.324, H.324/l (H.324 Annex D) or H.324/M (H.324 Annex
C). The H.324 recommendations provide a framework for the implementation
of muitimedia terminals, permitting the communication of real-time video,
audio or data, or any combination thereof. Multimedia terminals implemented
according to H.324 may be stand-alone terminal equipment connected to a
fixed-line PSTN / ISDN or may be mobile terminals for use in a PLMN. An
H.324 multimedia terminal may also be implemented in a PC or computer

workstatio_n.



24 Novenber 2003 14 The basic H 324 recommendati on sets down the
requirements for a nultinmedia termnal designed for cgg%ﬁggéﬁ(bg dhe a fixed
| i ne anal ogue tel ecomunications network, such as a P t el ephone system
The H. 32411 reconmmendation (H 324 Annex D) defines equival ent requirenents
for multinedia termnals connected tgsfixed |ine networks providing
digital comunication e.g. |SDN networks and H 324/ M (H. 324 Annex QO

provi des Téer thaisic odRii catdrantendatibh 38ts ieemi fthealrbyuitefeniedot aa i nprove
the robustness of the nultinedia bit-streamto data transm ssion errors.
These nodylivgticodemingt dpsignedtfoss parrediont fe a1, fized niing | MAKIYRY

pr ot ocol . 0 M ! L L.e". i t hat the
FL 3241 m PR EpAricatopynetbrk THEh 2 o PETHEReARrs MR, Thie JE5241

appl i cat i cerymmeadetiom afté 8R4 s AmmexoD)ndkfinee dequidateat trekesemleate fover
particul arly. error-prone comruni cation,_ channels. wever, It shquld be
hot ed t hafm4iBetiGe BMnals, mrBRESIEd0 {0 W@Zﬂ\ﬂ inetWetks) iRRYidagt 8igiehi | e
mul ti medi aoaRlAi ' useaM [ s d s. The
differ encgg bet'?/{giﬁndrlﬁl.a' j@gﬁ;ﬁﬁn@%ﬁﬂﬁr Ig' de%{l—;l%%%}r‘ué&ﬁ&b‘?%%@%é(t he

H. 324 r eceoerteindanpdificatitnd eta hb. 32 depecificalbf edesigned tdeinpraed, the 324/ |

d H. 324/ dat i f furth d i1 ' th
pl eront ST O Myl piare! 1 a5 APrBTTTA NG TRTEALNPHct i onal
el enent s glodificklidns W2 gidatasideted2dn 'Yhéﬂh?ﬂZ@eﬁiLﬁtiﬁléBEiﬁ%; Nstbfocos Phesent ed

here to aid understandi ng of the invention. The basic Tunctional elenents
of an H. 3suffixeiMi foa"makilen i usedto denate theofaat dhatathedl A2d¢Mevapiemiclre: a) A

) “n audr 4 E LS ERAR GBI T dsb Tn b SRTRMEE IS b ocoi < o
support daf andlfipledizadatn takbscplags @le? Qidrdilarly \dridrahené ddmmuhichtibmage
transfer, file exchange, database access udi ogr aphi cs conf er enci ng,

. b, A )
remote defNBRNRIENFIAYEVERettnSPRUIEr BEoBRled thatctheadissr el figcaramandalion | dat a
protocol s pseaRPid AR limifdd tdMobile multimedia applications and may also be

used in fixed-line networks. The differences between H.324 and H.324/M are

described in Annex C of the H.324 recommendation.

While the reader is referred fo the H.324, H.324/ and H.324/M
recommendations for further details concerning the implementation of
multimedia terminals, a brief outline of the functional elements of H.324,
H.324/i and H.324/M multimedia terminals is presented here to aid
understanding of the invention.

The basic functional elements of an H.324 terminal intended for connection to

an analogue PSTN are:

a) A video codec implemented according to ITU-T recommendation
H.261 or H.263;

b) An audio codec according to recommendation G.723.1;

c) Data protocols to support data applications such as electronic
whiteboards, still image transfer, file exchange, database access,
audiographics conferencing, remote device control, network protocols
etc. According to H.324 all data protocols are optional, but may

include:



I ncl ude: 24 Novenber 2003 15 i) T.120 point-to-point and nulti-point

tel econferencing; i) T.84 point-to-point still inmage-kfanstlsoehii) T.434
point-to-point file transfer; iv) H 2241 H 281 far-end canera control; V)
T.30 facsimle transfer; vi) T.140 text conversation protocol; d) A control
protocol according to | TU-T recomendati on H 245, providing signalling to
enabl e correct end-to-end operation of the nultinedia termnal; e) A

mul tipl exi ng prot ocql12Epeintiorgoinbaht 22ati-ponit tekecbhiehrending Vi deo, audio
data and contrg] information into a single bit-streamfor transm ssion and

for demultiplefil ng deRepoiBliameint ﬁ’é'ﬂ!n&agﬁ trag¢feBans; and f) A nodem

conformng to R 16 (and optionally V.8bis). The
V.34 1 V.8 / thbl s conp 6'%?} ﬁoﬁg%%(r}far}'ﬂéq—l 324 multimedia termnal is an

essential el emant, éhﬁth@MhEr{eﬂdrﬁamérat@mmbw de an anal ogue out put for
transm ssion to, the :ﬁﬂ\l and epabling the conversion of anal ogue signals
recei ved from Yhe PETHY fasstnile WARSTEEI bit-stream for further processing and

| or reproductjyon wi{dy fax B@n&e%é‘ﬁd}?% ver, the nodem may be

|rrpl enented as an external unit, case it is connected as an
i nt er f acedbet wéencartiel vpmicocuieoacaorcbnm rhtal IBuT t tecoRBAGNdatibn tlsl HBer at i on

(ox V. 25ter). WeidiBe, PG ts Grank, st ao-seeutcopeiagon azdne T °
mul ti medi a ter myli@hedia eanraet ed via a PSTN tel ephone network, the calling

terminal initiates a call start- up procedure. The calling termnal first
requests &) confedtiliplesivgoptitaep! aecardingstand28. foodeditipexingovidasal ogue

(voi ce) connocrdie B AHESSORIM inkidlaRc oS80 5Me 2PESURAH HRGur .
- The cal ling tetemsmisdisrazsai fos derflitiplexirlg received muitimedia bit-streams;
and
f) A modem, conforming to recommendations V.34 and V.8 (and
optionally V.8bis).

The V.34 / V.8 / V.8bis compliant modem of an H.324 multimedia terminal is
an essential element, enabling the terminal to provide an analogue output for
transmission to the PSTN and enabling the conversion of analogue signals
received from the PSTN into a digital bit-stream for further processihg and / or
reproduction within the terminal. However, the modem may be implemented
as an external unit, in which case it is connected as an interface between the
multimedia terminal and the PSTN and its operation is controlled by the

multimedia terminal according to recommendation V.250 (ex V.25ter).

When setting up e.g. a video call between two H.324 multimedia terminals,
connected via a PSTN telephone network, the calling terminal initiates a call
start-up procedure. The calling terminal first requests a connection according
to the standard procedures for analogue (voice) telephony. Upon successful
setup of a conventional analogue (voice) connection, the H.324 terminal
enters a V.8 start-up procedure. The calling terminal transmits a Cl (Call
Indication) calling tone in which it signals the "H.324" V.8 CF (Call Function)

which, according to the V.8 recommendation has a value 0x21. The CF



I ndication) calling tone in which it signals the "H.324 V.8 CF (cCal
Function) which, according to the V.8 recomrendati on ﬁr ﬂ%%} 30x21. The
CF 24 Novenber 2003 16 information elenent identifies the ca type
required by the calling termnal. If the calling term nal subsequently
detects a response froma V.34 conpliggt nodemat the receiving end, the
start-up procedure for that nodemis followed. It should be noted that if

both the d#bimatprasibneaitliéantifidst iheeshltypbaefiined BysHERMIngMefRirR. [Fhe users
have t he gg)gortum ty to speak before proceeding to nultinedia tel ephony.

At the end'oraling tvrrgmahﬁaewq#&rﬁly detactsam desraisegirpmor adas compligat a
connecti o f \V [ d t t rm nal s.
Fol | owi ngﬂ%%diarﬁ éiegﬂéé rrr}% %: él'\/ﬁ-@st% hh’i ?ﬂﬁnﬁ%ﬂ %edgﬁ&?@ur%n r”'gf{atetdm@g?ﬁwg he H. 245
control prfatosml. Iarsﬂoumigbeamotedalrmmhfs baﬂeth&)@a&mm and tdadled anllbinsedia

i nf or mat i .St reans rﬁé})gbl sferrecLarV;h ata rates used in end-to-end

comuni ca?‘? rgHn %Ifses"é)‘?eqq RBAEHDIEY 40 BrReAKgREIOF® m 2400
bits/s topARGi Itn%tﬁﬁ‘?élb Abn¢ he two highest data rates, 31200
bits/s ang 33600®0| ts I | S opt Pong', the highest rate for whi ch support
I s mandat ory bei ng 28800 bits/s. In multinedia (e.g. video)

i cat,d, qns,  hi t f dye to the | t
o uahoa ABE o 87 e Vil iRl 3ehubareriiaingkor Brasedure ARG byt s o
and aboveoahectinn® @Rl estithaP DeBRsdRtte tRH MERiniddiy 'téﬁﬁmh%l ephony

applications. In an H 32411 ternminal, intended for direct connection to a
fi xed- | i nEOHPWingathis, rstespitosyetena commuisipation fise initiged usurmntlse H.2434 nodem

is replac e nt er f | tup
ot ween- ¢ 5" tp oot bR EhahielkatR SadtiE Bk fint JefRbE ieryalons | b
net wor k i strgensrialdetramsfefredned according to reconmendation V.140. Call
setup according to V.140 has three phases. In phase 1, the calling
termnal transmts a repeating characteristic 80-bit pattern to indicate
to the cahkgd r I r V. 140
bit patt elrﬂr?%l dsétgl ?g@%gsggﬁbdélﬁ%%’g@gléoﬁgmg EC%%Ont read% cg-[ ggé S}hg‘? t he
cal | ed t eredoramesdapan Bad\fahde feord 240 bids's up I3B00 bits/s. Support of the

two highest data rates, 31200 bits/s and 33600 bits/s, is optional, the highest
rate for which support is mandatory being 28800 bits/s. In multimedia (e.g.

video) communications, higher data rates are preferred due to the large data
throughput required for real-time video. Thus, data rates of 28800 bits/s and
above are considered the most appropriate for use in video telephony

applications.

In an H.324/l terminal, intended for direct connection to a fixed-line digital
network such as an ISDN, the V.8 / V.8bis / V.34 modem is replaced with a
1.400-series ISDN user-network interface. Call setup between two H.324/
compliant muitimedia terminals connected via an ISDN network is generally
performed according to recommendation V.140. Call setup according fo
V.140 has three phases. In phase 1, the calling terminal transmits a repeating
characteristic 80-bit pattern to indicate to the cailed terminal that it supports
V.140. If a characteristic V.140 bit pattern is also detected in received data,
this indicates that the called terminal supports V.140 and call setup can
proceed. If no V.140 response is received after a certain predefined time-out

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



proceed. If no V.140 response is received after a certain predefined
time-out interval, the calling termnal may fall back anv r
non-V. 140 protocols it 24 Novenber 2003 17 supports, F%goexaﬁg%§§v.8 or
V.8bis. In order to enable fall-back to V.8 or V.8bis, the calling
termnal also transmits V.8 | V.8bis pessages coded as digital audio
(according to recommendation G 711) and |istens for correspondi ng

di gi tal | y sapsensdioY. dkample 8pissor 85518S RS ofd&iMct BRakla! faibackabnvimbr
Assum ng that a V.140 response is received during phase 1, phase 2 of the

V. 140 cal V.@Risuphepralieddeeningl elacetraasmitne/ 8ol Vidhis esssagas Gee®dd@s er mi nes

the char agi el SULgR OfadkBRuleDN CRURGHLERRM V& HELY fd! FElgetipr ks are

currently I"huse, Inc I'ng hetwor K§ provi nication at 56
kbits/s aoresdording sdigitalihuscotibe V@ ur v 8Wis tilegpensed dreandthai gtled | i nk,
including,data rate and bit alignnment, nust be confirnmed before the |ink
can be us&I™MBAl nultinedi a communi cation. Once the nature of the digita

| i nk has been established, phase 3 of the call setup procedure is entered.
In this phase, the termnals exchange node capabilities and sel ect a node.
H. 32411 spesufmings thathal. 14 resglonisads metdived divang qrhaseal, ghrasel 2les thal | t ype

i nf ti | n B B Capabi | it d LLC L Co tibilit
o e 1A B ek Briac PR TR st TR G eyt RABRREL .
recomendgid @RafdclesticsVdt e IBER¢rddpRsclidle RNRIREPLF YSBR homloskdNapet wor ks

to establish, maintain and term nate network corinections. Once call setup
usi ng V. 140rrestly onphet inclushng satwaks ykateprovidencomownicetion aétoiekbita/s e

termnal s _|.§ Aniiiate [ e H 245 control pr.o ol, .just. as, in
cormunt cael Db bUEEn oS A8, e of it SRE g e Wil nE 3RS | o
used in ergtet anémit aRyRHENC ahistnosleRRNARe® bR thEPBniefcahIBAN uzetvwer k
connecting the two nultinedia termnals. As stated above, | SDN networks

provi di ngydimedia eaminungation.t Onseathe Hatwei ok the Jigital ulinke hesy bean
exi stence 0N i% | § LT dat 4 i ch
al l ow t heeatséghg?c{#&’l ower a%lg{ ?e?‘g?[!agé@egﬁ&\?%er{gt% \%DE%FEQ %gé‘%%/?%elﬁg es
speci f i edtermiNalslékchaogeanpdeddpabiiitioy afd salkes ausedel .82 Mgpecifitson
bet ween V, 34% {ﬁ)de”ﬁ' . : . . . L
that the calling multimedia terminal provides call type information in BC
(Bearer Capability) and LLC (Low Layer Compatibility) information elements.
These information elements are defined in ITU-T recommendation Q.931,
which describes the protocol used in ISDN networks to establish, maintain

and terminate network connections.

Once call setup using V.140 is complete, system-to-system communication
between the terminals is initiated using the H.245 control protocol, just as in
communication between H.324 terminals connected to a PSTN. The data rate
used in end-to-end communication depends on the type of ISDN network
connecting the two multimedia terminals. As stated above, ISDN networks
providing data rates of 56 kbits/s and 64 kbits/s are currently in existence.
Provisions are also laid down in recommendation V.110 which allow the use
of lower data rates over ISDN networks. The data rates specified in V.110
correspond to many of rates used in communication between V.34 modems
and are intended to provide compatibility between multimedia terminals
connected to ISDN and PSTN networks.



and are intended to provide conpatibility between nmultinmedia termnals
connected to | SDN and PSTN networks. 24 Novenber 2003 13.. 10 .phjshe a

mul ti media term nal inplenmented according to H 324/ M (i.e. according to
Annex C of H.324), the V.8 / V.34 nodemis replaced with any appropriate
w reless interface. H 324/ M envi sagesqhat direct establishnment of

mul timedia calls will be possible due the digital connection provided
between termbbid sa mRGiARREN ItBriabN inplerekied Abcordga té a4 834Maed ef or
mul ti media comrunication in future networks will be conpatible with ITUT

r ecommend &6FeRing to1H6naaY Gappbdzdmithe Vb /pf.8¢irmedemnds raplgred Wit @8y such as

! g _ j . . . di
Lo " recomBRiEEs Hneltss s, IOAdAPEh Aot ALl e BATRBHER BE " ' "0
di f f er ent nuatimediat cqllspwitided possibiendue tray didgtal toiriedien providad datvedty

information in different ways. Different data transfer rates and.

conmmuni cat¢rgHaals, wsktent In %#@%P@B”WgﬁdTh%ﬁ@taoﬁt?%é@@ddfoﬁ@kl@ﬁ@a ari se
fromthe eBpAGlEsicH | #F 3o’ GHWDARENIA Obel NEomBAMRBK Wi WRUCR Che
mul timedia termnals are designe to operate. e exenpl ary enbodi mnents of
t he i nvenréammeedativre . bH) and deippoitheill de provided fof highice rates) swectpascedur es
t hat enabl (3r I, mproved call establishnment between dissimlar networks, with
parti cul ad e}?ﬂrBEE is on multinedia (video) telephony. These include

enbodi ments that provide an enhanced multiple nunbering schene,

enbodi nents that allow the use of a reduced nunbering schene and

enbodi men#s tdescribadblaboivep| ewiinediaodemhinalssiimplenaotederacugrdisghdore. Sone

enbodi nen cifical | i nt e i bet ween TN and PLMN
et vor ke, TagATRBRRIES a2, At S M2pesd AR kel T Viakd PLmn
net wor ks. differghl calPS&tap frotédureBidrel pidd tefthadier BRPABIRty iffor@iatieh ed cal |
setup scenarios are described. It assuned throughout, that in order to

enabl e coffpAEIREARE Yays-fdiieiRitidaty transelciate Pl copsmnnisations Meteerifor ks,
the interups kj0g u%?@fé/f?ﬂ% cﬁ‘;]tht\elgg difféeReBY MEE AR e B A RN fRIEHY PoO!

provi di ng conpat
requirements of the networks in which the multimedia terminals are designed

to operate.

The exemplary embodiments of the invention presented below describe a
number of alternative procedures that enable improved call establishment
between dissimilar networks, with particular emphasis on multimedia (video)
telephony. These include embodiments that provide an enhanced multiple
numbering scheme, embodiments that allow the use of a reduced numbering
scheme and embodiments that enable implementation of a single numbering
scheme. Some embodiments relate specifically to interworking between
PSTN and PLMN networks, while others are related to interworking between
ISDN and PLMN networks. In all cases, both mobile terminated and mobile

originated call setup scenarios are described.

It assumed throughout, that in order to enable comprehensive interworking
between PSTN, ISDN and PLMN networks, the interworking function of the
gateway MSC has a modem or modem pool providing compatibility with V.8,
V.34, V.110, V.140 and optionally V.8bis. However, no limitation as to the
functionality of the IWF should be implied.



V.34, V.110, V.140 and optionally V.8bis. However, no limtation as to the
functionality of the | W should be inplied. 24 hbvenbe& 200315908 shoul d
al so be noted that the basic principles of call type ané bearer service
identification and mapping, as well as the call setup procedures presented
in the follow ng enbodi mrents of the gavention, apply equally well to
currently existing (2" d Generation) and future (3rd Ceneration) nobile
networks. Throughout the text, the current GSM (d obal System for Mobile
Conmuni cations) is used as an exanple of a 2nd Generation PLMN network and
the propoded %w)(ﬂr@lsmﬁ v@ﬁgéhaﬂ\m@ma@l%{%nk@ﬁ@fwﬂﬁm@an@bfear@ﬁtsrewce

under goi n ﬂegﬁdrﬂgﬁ Hpin Sad' 3R désoth%?%ée@é%tféﬁ o@v?éécﬂif?siiﬁéﬁtg& M I n

t he exanple I'nterwo ari os descri signal ling
Wi t hi n t hthePliddwing vemkodlments létthe einvéhtiorg admpbpyeqvaly avell tdeumehtly e

termnal) is des nh d with reference to standardised cal| setup nessaging
defined i F? @gﬂﬂr gEatiasn @ﬁdog-‘tld’!ﬁ 439, e@iﬁt'o@etrﬁ&lﬁ g’lﬁi‘f\’ Tlﬁg wi t hin

the UMIS np nghd”'lﬁt Sﬁ(lé Kl | e elrss! yGéﬂﬁe?%?ﬂ)éagh3¥ e‘l)rY' %P"I@IPB le GSM

04. 08 and S fine | TU- T recomrendat| on refore close
cor r esponfemmsubisatiens) IBhEsetdvm snsHamsple of s 8hednefiion R Ml eetwosk | set up

i Il hin the | S t bet I i t
and | SDN PBUainee REfRagEs PM TRl fiversel fotlf EREPRens SaPBYocumeiiner . s
defi ned Innuért#ﬁT 1§ SCARBRNSAIIO R R&Bh eMthp! ?/tahgd GreeatidnsPLierred to the
appropriate | reconmendations for details of GSM 1 UMIS and | SDN cal |

setup signalling, a sutmary of some inportant features of call setup

order 1o 8 HEhBRe MG KBRS0 Bein o PR AGG IR0 S e
to the i niagthimthe PLVINt astvork (&egnétvse@mh@rm@wapem@eanahﬁenﬂbmk and
the nobile statiaqn during call in the nobile term nated (M)

and nobi | éermm@la d%td@écvw wifhy é%fﬁrw tqv@t@das%@qifqa@awtyp ME8sadingdt i on and
i scussed CEE 5T O rek pRmnlRiod 1, b phra 613, Ceff eturr SERIAG Wity ' ©°
net wor ks &l LM'ESdmbbtiemeltwotkTuhlﬂ'be closely based on the provisions of GSM
04.08 and is defined in ITU-T recommendation 24.08. Therefore close
correspondence between the two systems is assumed. Furthermore, call
setup signalling within the ISDN network (i.e. between ISDN terminal
equipment and ISDN local exchanges) takes place in an entirely analogous

manner, as defined in ITU-T recommendation Q.931.

While the reader is referred to the appropriate ITU-T recommendations for
details of GSM / UMTS and ISDN call setup signalling, a summary of some
important features of call setup signalling according to GSM 04.08 (version
5.3.0) are provided here in order to aid understanding of the invention.
Particular emphasis is given to the information content of signals exchanged
between the network and the mobile station during call setup, both in the
mobile terminated (MT) and mobile originated (MO) directions. More
specifically, the function and information content of the SETUP and CALL-
CONF (call confirmed) will be discussed. Analogous call setup messages are
used in ISDN and UMTS networks and are defined in ITU-T
- recommendations 24.008 and Q.931, respectively.



recommendati ons 24.008 and Q 931, respectively. 24 Novenber 2003 20 SETUP
I'n mobile termnated (Mr) call setup, a SETUP nmessage bhgng&inePos he
network (e.g. froman MSC) to the nobile station in oréer toinitiate call
establishment. In nobile originated (MJ) call setup, call establishnent is
initiated when a SETUP nessage is senpgfromthe nobile termnal to the
network (GSM 04. 08, paragraph 9.3.23). The SETUP nessage contains a nunber
of i nfor mMSETUP el errents (I Es) that provide call routing and control

i nformation, as wel i nf or mati on about the nature of call to be

est abl i shé&d. molelfeéwmeaﬁdy(w hecaliEseinones Syl Raessadaiin septty the Bearer
bi | f I 1
ot Bear el & RORE RO MSEPIZIhE ibBAE o ) Bhabt R BsdPaat Y
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information, descri be a bearer . servj S a.ca to be
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04, 08 Annegtrkebaid 6408, WaPagrhpHCs UImy) af tsetfrew%ss%gglémg.hst@e BC

| E(s) are provided i n” GSM aragr aph 10.5.74.5. According to GSM 04. 08,
par agr aph nmm@rmfmfonnailopuetwmtef(lE$1)etharbvprba‘r¢er calCoonding Bhdli eontrol

conpat 1 bi e EETias b FdhRiineTel daibmg pofire oS4l tadh F8PIsNRhal in an
M cal ). Setdichiy, thet SETUH me@ségé%ﬁy dolrtaih B k) tw8BSdrePidddabigipecki ng

are presented I n Annex B of 4.08. As will be described later in the
text, actBedimgrmation micmentulietemed do ahBaarere Mapahility Heand Be@ers chosen

om0 ESPISHIAR 2L B B eg
est abl i shégo bﬁgtvv&eyerrmbmlpenbmg/r(mu(a)l IEswi thin a PLMN, the LLC information

elenment is transmtted transparently fromthe calling party to the called
party. However, when the <calling party resides in anot her network, for

exanpl e a S d<e | : Tb@.rn% e Sﬂg n n of LLC
I nfor mat i g-nbepurr?ent sroi?stlh%p?g%E e aﬂéﬁ ﬁ%g?éenr’% to en c‘%n?&??‘tﬁ of call
t ype i nf oseniidais) fan d ¢4l to be established and it is used for compatibility checking

as described in GSM 04.08 Annex B. Details of the structure, contents and

coding of the BC 1E(s) are provided in GSM 04.08 paragraph 10.5.4.5.

According to GSM 04.08, paragraph 10.5.4.18, 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 mobile terminal in an
MT call). Details of the role played by LLC IEs in compatibility checking are
presented in Annex B of GSM 04.08. As will be described later in the text,
according to some embodiments of the invention, the LLC IE is chosen to
contain information about a requested call type (e.g. an H.324 multimedia /
video call). It should be noted that when a call is established between mobile
terminals within a PLMN, the LLC information element is transmitted
transparently from the calling party to the called party. However, when the
calling party resides in another network, for example an ISDN, there is no
guarantee that end-to-end transmission of LLC information elements is
possible and thus end-to-end communication of call type information in LLC

I[Es is not assured. Therefore, the invention provides means for transmitting



[Es is not assured. Therefore, the invention provides neans for
transmtting 24 November 2003 21 call type informatio tworks in
situations where end-to-end comunication of LLC i nfo?’ingl?%%%%g%dgﬁents S
not possible . The H gh Layer Conpatibility information elenent is also
intended to provide a renote user with a neans for conpatibility checking.
The content and coding of HLC I Es is described in GSM 04. 08, paragraph

10. 5. 4. 16 camdtybks infufRatich cssmabhbinettorks et Kit@tibss PRRERN e - tonepmmex B of
that reconmmendation. According to sone exanpl e enbodi ments of the

i nvent i onCoORERHEAIAN ofktlp infarmation elements & netspeasdlesed to contain

I nformati on about a requested call type. However, as was the case for LLC
| Es, while High Layer Conpatibility information elenments are transmtted
t r anspar efihkyHightiviaen Campalibiity imigrraation @lamsent isnts@aiteh@sd v provid@ PLMN,
end-to-end transm ssion of HLC |Es between di ssim |l ar_networks cannot be
guar ant eed. "R, User Wihsa memps dioretrraPaibiitiechapking: | bhe Weakent c%t'l‘ql type

i nfor mat i @fqihg & AYCIR ish ?%}’gr.‘?ibehnlhoésmr rggﬁ&g r{%@ﬁta@g 158NP18",

provi ded to ensure that ca commini ca
si t uat i onsisahéne cemdpattblldyd cttecam@m BSi presehtédl_cm EfnngxnoB mfssthlate.

CALL- CONF A di GSM . 04. 08 3. Cal |
Confir nedfecor%‘g@rgﬁlgg Py %%cfﬂrd‘W 9 ?%fﬁ :r%%mfﬁ? @nlgqrﬁmegtecpthg inegnijon o t he
network i BeQERIREd 14t FOIMe! feiht, arrrteneereragusfeti tnfortatétﬁmt B

message, the CALL- CONF message cont al ns ormation e errents
Speci fi car¢queated cathjypsoiawevarpas wa&/meBmeefDr tb.ﬁ?alﬁsl vthjle (High Liayeor mat i on

el enent s. are i ncl uded . nmessage under
certarn COMRRn RleraRoR; Siefsats oA HERented | Garieaiemyl Belbeane i n

whi ch beabfiginating dpidl tekinatihgpariePRithim 4 FPEMIdeend-fo-an§tdrsddione$sage are
a) when the mobi | e station w shes a bearer service to be established other

t han t hat BLGh e Sebuesm dissimiBe anetwodgh aannett be guprarteest Tows.dndhese of an
i ncom ng opipHdm, I%S@Igﬁte%tv@)lhd’w&rﬂ{eh&gaﬁ eirn O%P%%.ng[}fo&ldegfr? WL | on

el ement recel ve I'n"connection w message i s mssing
(e.qg. information elements, means are also provuded to ensure that call type

information can be communicated in situations where end-to-end

transmission of HLC IEs is not possible.

CALL-CONF

According to GSM 04.08, paragraph 9.3.2, a CALL-CONF (Call Confirmed)
message is sent by a called mobile station as a reply to the network in order
to confirm an incoming call request. Like the SETUP message, the CALL-
CONF message contains a number of information elements. Specifically, it
may contain up to two Bearer Capability (BC) information elements. However,
BC IEs are only included in the CALL-CONF message under certain
conditions. In the context of the invention, the situations in which bearer
capability information is included in a CALL-CONF message are a) when the
mobile station wishes a bearer service to be established other than that
indicated in the Bearer Capability 1 information element of an incoming
SETUP message or b) when the Bearer Capability 1 information element
received in connection with an incoming SETUP message is missing (e.g.
empty) or not fully specified. Examples of the use of bearer capability
information in CALL-CONF messages when interworking between dissimilar



enpty) or not fully specified. Exanples of the use of bearer capability
information in CALL- CONF nmessages when interworking betygen, 'erzfcb:iﬁ | ar 24
Novenber 2003 22 networks are presented in the exanplary enbodi nents of
the invention which follow Establishnment of a video call froma PSTN
multinedia termnal to a nobile nultbsredia termnal (nobile term nated
call) according to a first enbodinent of the invention will now be

descr i bednefitrks iars prewurst iretie etarhblant sivdatinméntsicfitieé @iehfioh WMigient ati on
of an enhanced nmul tiple nunbering schenme and will be described in the

context ofollMdeo call establishment froma PSTN nultinmedia ternminal to a
nmobile multinedia termnal, as illustrated in Figures 3 and 4. Figure 3
illustrates an exanple of video call establishnent froma PSTN termnal to
a nobi | e &stahblishmest of savideohadicdmnal P$ PN emoltirdeslia ngrnphahto dheobidd | ed

Parbor | oM PRl AA (TG PR RpICEL Co DASROYNBHE 2 ok STRDMRSR! | St ep
8], the oy elaf=Yeeh ; ' ' : : | | mssages
A procoEd T B POk B e et i e P ep o1
As previ otistep tdemptarhentatian of andamhaéncedphultiple re@Theringheappbind atill on wi | |

send the, V.8 CF.code 0x21 [Step 10].,Only, after detecti t he Ldity of
i nconi ng b?_. eﬁgwdgd%sé}%&kﬂgﬁkﬂgﬁ"?%te’a&r ?@%ﬁ’&f’*ﬂ'ﬁ'&ntr{n s9r gﬁé\lti ng a
H 324  sepfiiffeaRnterbind®lo a MobiRXAlRINfeda feptihal, bs disRagsdino@blirdses t he

called party's dedicated H 324 video service nunber. Figure I1lustrates

the sane @pBddi nent of the invention as described in connection with
Figure 3, showing the role played by the PSTN | ocal exchange (LE) in call
setup. The term |l ocal exchange is used to denote e.g. the telephone

exchange Widure viihistidies RHT Examiplé o dvided ey astablishmesnneei ed PSIN | setup
signal li n(t; bet ween exc_hange_s wthin the PSTN network and between PSTN

exchanges [AUNRldaEcmapie ngssinghan pnbRnGed isitiple furekerndRianyi a a

signalling network known as Signalling System Nunber 7 (SS7), the

properties and inplenentation of which are defined in the ITUT
The called party bearer capability information related to the called subscriber

number is retrieved from the HLR. After reaching the connect phase [Step 8],
the IWF modem starts listening to the Cl (Call Indication) messages and
proceeds to handshake with the modem of the originating end [Step 9]. As
previously described, a standard compliant PSTN H.324 application will send
the V.8 CF code 0x21 [Step 10]. Only after detecting the validity of incoming
V.8 code does the MSC know that originating end is requesting a H.324
service and is not, for example a misdialled speech call to the called party's
dedicated H.324 video service number.

Figure 4 illustrates the same embodiment of the invention as described in
connection with Figure 3, showing the role played by the PSTN local
exchange (LE) in call setup. The term local exchange is used to denote e.g.
the telephone exchange with which the PSTN multimedia terminal is
connected. Call setup signalling between exchanges within the PSTN network
and between PSTN exchanges and (gateway) MSCs of the PLMN network
takes place via a signalling network known as Signalling System Number 7
(S37), the properties and implementation of which are defined in the ITU-T

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



Q 700 series of recommendations. Generally, signalling between | SDN 24

Novenber 2003 23 networks and the PLMN al so takes pl aggm@gnt%g@7
network, as does intra- PLMN signalling, for exanple between The call

setup nessages used in the SS7 signalling systemare termed | SUP (I SDN
User Part) messages. Definitions of the | SUP nessages di scussed in
connection with enbodi nents of the present invention can be found in ITUT

r ecommendaktvasrkQafdi2the RLIIN Aleg thReE pRideevid areSEZMNdwBKE s ddexdintiadeo cal |
froma PSIN multinedia termnal according to the first enbodi nent of the
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When the [AMis received bythe MSC 10, it retrieves the call type and

bearer capability information for the nunber indicated fromthe HLR 12 and
t ransmi t s Refetringribdrigatd dnestablisisEenPof ansdemgeall frortha RETHEMDEMedi2] . I n

this case, as iJlustrated in_Figure 4 the_call type and bearer capablllty
0t or e 1 ST Reh SRR 18 4 ﬂ&st%mb?@ of 03P Inyep e CRRIPEICRSWIEN | 1y 1

i nformati gie POANERHcaPbxdtit |§§3ﬁe%3é}?|SJP€ImW§l A8dreRs Meskaday1appdi ng a
CALL- CONF nessage to the 10 after having checked its conpati b| lity

(e.g. use[StﬁPo‘f}I Tee daleibitiates eiauneroft areoutgengeeirait anshiransrodpavimbery [ Step

the cal 1 AG0: O rdfordiahnEielE ® anbiho AR SRRIE TR el FhfBrre the
PSTN LE tb&ibcﬁinhehhef&@Tm@ﬁtloﬁl!ﬂn@h@hreﬁmumﬂd Huphberind s¢brhdes cskd to the
cal l ed party have been received. Next, the M5 18 sends an ALERT rressage to

the MsC 10T mebdererginated iafls, thengHrpendadisated; by the 1AM is dhe callsdibscri ber
[Step 5]. % PG P Cal |
Progress ﬁé@ggg\ga %@gf%t u'n?beg] %ﬁl tﬁéqé&% t%'% uet?s uen??y COéI’)lﬁilgCtS t he
ri ngi ng t ostdeves tthe call Itype amdartmarat caplability hefoembtien ubiher nhmbernswer s
the call, FT m%ﬁ aﬂf

|nd|ca ed from the R 12 and transmits that information in a SETUP

message to the MS 18 [Step 2]. In this case, as illustrated in Figure 4, the call

type and bearer capability information retrieved from the HLR is carried in the

Bearer Capability 1 information element of the SETUP message.

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]. This message is forwarded as 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.
Next, the MS 18 sends an ALERT message to the MSC 10, informing it that
ringing has started to the called subscriber [Step 5]. This information is
passed back to the PSTN LE as an ISUP Call Progress Message (CPG) [Step
6] and the PSTN LE subsequently connects the ringing tone to the calling
terminal. When the called subscriber answers the call, a CONNECT message
is sent from the MS 18 to the MSC 10 [Step 7]. This is transmitted back to the
PSTN LE as an ISUP Answer Message (ANM) [Step 8].



Is sent fromthe M5 18 to the MSC 10 [Step 7]. This is transmtted back to
the PSTN LE as an | SUP Answer Message (ANM [Step 8]. .24 ephgs 2003 24
After reaching the connect phase [Step 8], the | W modém s arts I'T st eni ng
[Step 9] for the V.8 O (Call Indication) nessages expected froman H. 324
conpliant PSTN nmultinedia termnal. Ifsa V.8 CF code 0x21 is received from
the calling termnal [Step 10], the IW nodemreplies, indicating its
compatibility with V.34. Subsequently a V.34 start-up and handshaki ng
procedure is initiated [Step L and an a proprlate bearer for end-to-end
comuni cafifteh reécmnaathewowﬁébp ase AStepr 8 ithasVF deedempiarts tiigtening 4

recomrend V s from
2900 bt t S TSteRrolT HReby 8 P (CAR 1ndealiol, MRsed pifodtn Tt ML HAFD

appr opr i acenfplianvP8&MN mﬂt&p@maytermiﬂml heapr.esERtcotsan2H ds yreesibed ifient , a
V.34 data_ rate of 28800 s/ s i.s.chosen for communi catlon in the PSTN |ink

of the eni& ocaling i&AR epA10br the pfbi Apdem 1teliesr dpdisating cis i s
sel ect ed tBipBAHn 'vﬁﬂ{'\?@4' SuSAieMy (504 ol LAA Rafdabeaed

connection hanced mul tip rrng schene

calls acommhdmge tIS) inikietefd [Stepethtjodindre r@in appndpﬂatmbeateroimrmrmmodemd t he

advant age t hat bear er ﬁerw ce el.ected for eqd%to end :I;’](#Agation
b

are opti nPQEHnU'E'ﬁ? h'a ¥ esSelegied e 45t iRIEYiIBHSY n dRscERed. h rki ng
functi on eécdmﬁenaaﬁmwa%%ﬂoweﬁmfdrQheruée' SN RS Bf abwﬂfﬁtés %nﬂ rom t he

originating network. In the fTollowng, a second enbodi nent of the invention
t hat enpl @¢80abitd/agire tonﬁﬁﬁ@ |bntg/85cﬂfewblch| the/whlgherndmal eateabarer mosts are

al | ocat ed be d crlbed | n order t

or oot APPRIPHE fol RldRe e ilbhan I RS pioet AreR ERL st fiReht 2,
scenari os 34 dhtdidte ofiEsBOObIays is @ﬁ@sérﬂf&rﬁbrﬁmghto@hoﬁwwpm lifk not
possible), ‘the gateway MSC 10 is provided with additional functionality,

as outlinéf the engﬂﬁa@r@ cepnestian.yA cairespaendiag i ¥idi0i bparey sepiGedsl by t he
| W and 0 %Iegtﬂﬁi le¥r téb?nhhﬁi&%ﬁ{?ﬂ ra%n Oﬂ;fﬂlgﬂéem a'llhErthﬁé’eéuv}’d-tdt %mﬁmy be

provi ded parts o er switches e networKk.
connection.

The enhanced multiple numbering scheme for mobile terminated calls
according to the first embodiment of the invention provides the advantage that
the bearer services selected for end-to-end communication are optimised
through a process of negotiation in which the interworking function of the

gateway MSC listens to and interprets signalling from the originating network.

In the following, a second embodiment of the invention that employs a single
numbering scheme, in which mobile subscribers are allocated a single
MSISDN, will be described. In order to enable implementation of a single
numbering scheme in different connection scenarios (including those where
end-to-end digital connection is not possible), the gateway MSC 10 is
provided with additional functionality, as outlined in Figure 5. Generally, this
functionality is provided by the IWF and optionally the transcoder TC.
However, alternatively, it may be provided by other parts of the MSC and / or
other switches in the network.



24 Novenber 2003 25 |In PSTN originated, nobile term nated call setup, the
signal ling detector 41 (conprising the TC and I W) fi bsidVenffl %4 S
signalling fromthe PSTN [Step 301]. Then it interprets the in-band
signalling nessages relating to the teleconmmunication services and nmaps
theminto appropriate digital out-bands signalling [Step 302]. After

mappi ng, the MSC 10 provides the appropriate call setup nessaging for the

i denti fi eth GBTN torigindted emoBidietnpinatirl aabiskRid, ehdigigiallingCdeewreat |y, the
nobile station 18 is infornmed of the call type and required _bearer service

and an apfFUPPiEng thalTC anend¥E) (‘B’FﬁtiYSd%F\eF@cﬁiéﬂa""W;fl’QEﬁIther%%-Beré‘ ep
I nf ti |
Intormatl gﬁ%ﬁ@ﬁﬁ milglgef}ﬂge% thiS irzhaxg él rrﬂessagét%ﬂqelkea 3 h?\/Bppl ng"

i nformati rocess I's
| ater in tdlecarartunidationodsrlieesrangli nmapedheﬂﬁSﬁN) tppropniateedigital buskanp, the

i - d di | N f he nobi |
i cat | nganRane SienA02R Al piaring ShaMS e aNgep Had Boararate ol ce o)
required. Sgﬂfpelli% Ve@(}ﬁg;&%}@ﬁgbﬁ;ﬁd&@&? r%(ptehEStéﬁ‘bbS? tboﬁmeat%faf?é?ér‘?r‘hnéier vice

i nformation to appropriate anal ogue in-band
si gnal | i n§ansatiuently, like inmkslepstatienl 1By|st|hbrmedroﬁthatoahgywesﬁthreqweral

Simlar operations.are cessary when interworki,ng bet an ISDN
et vor ks DEATT RERISE G A T BraPnet, CRlcePaneig, it | e rom

cal | type njshi r@ﬁﬁi@?mﬁﬁér\('f@ﬁ AnnHO3 2R AN Nis DERWRE In Chéu:‘ér oAt afdt fupmed d' 9' tal
formats. However, as expl ai ned above, end-to-end digital connection between

PLMN and #¥eeaaiion smrhe sanming PrGEssds Previged sndeethenteading “Mappinge  cases
it is nec?as[%pfny hhQe ansmt call type information to a term nating | SDN
network in Or 'to receive in-band signalling froman | SDN networ k.
According to the invention, the gateway MSC is also provided with the
functionality to perform cal | type and bearer service information mapping

oper at i on&! mm}@eW'ng@teﬂLﬁ@Td\haenngmed| ¢alk petupe the M3fo Kk regeives "t"I*Fa

dependi ng th% %ﬁﬁ iR V)

enabl e i npgﬁ\c}\o |t‘rj§r?1)g§ en t Eg& an@ﬁq@f\?&catﬁ.’ tﬁ@ﬁ%&%ﬁ%ll

only, a cestahhabed)mrm theebemr mrvima&s)aresmimdova MSC then converts
(maps) the call type and bearer service information received from the MS 18
into appropriate analogue in-band signalling that can be interpreted by the

terminating PSTN terminal.

Similar operations are necessary when interworking between PLMN and
ISDN networks. In this case, the IWF of the MSC is generally required to map
call type and bearer service information between different out-band digital
formats. However, as explained above, end-to-end digital connection between
PLMN and certain ISDN networks may not be possible and thus in some
cases it is necessary to transmit call type information to a terminating ISDN
network in-band or to receive in-band signalling from an ISDN network.
According to the invention, the gateway MSC is also provided with the
functionality to perform call type and bearer service information mapping
operations between the PLMN and ISDN.

It should be appreciated, that depending on the exact network configuration, a
given gateway MSC may enable interworking between the PLMN and PSTN
only, the PLMN and ISDN only, a combination of the two, or may also provide



24 Novenber 2003 26 interworking with other networks. Therefore, no
limtation as to the general functionality of such a gaig eﬁ@%@should be
inplied fromthe following description of the invention. Furthernore, the
use of specific information elenents (e.g. bearer capability BC, Hi gh I
Low Layer Conpatibility HLC 1 LLC etgg) to indicate call type and bearer
capability during call setup, as well as the choice of specific values for

parti cul aintéividridigwivithi dthéh aeeve R OTRBEJfGR, R BiftAEISn T30t thehgendell
construed_as |imting the scope of the invention. The underlying

char act er fiGtiogalily ehauehvegateyravapiy should be iRenlied; Gory theafolloMang n  whi ch
di £ erent JoEQSITR bPine! ATERSH. FalRe&kinandsy Urisedie ilafflandianp! es
of call setup according to & "second enpod Fent. o e ihvention wll

first be etsnentsel.dybeamsicpablity B, eHighr KLog beyeve€onipaiibiiignHLEL N
net wor ks. \ﬁf alternative gﬁocedures for nobile term nated call
est abl i shirkfn el&r)dodBdicrig,eall finenand bepesi@nability gurieg cgll setum@sgvelryo

alternati |l S Rile: ' el : ; t; ri bed
N et SR ndiy o8 pSOMELRL I MGAnheRs R AbSe iefnRSt
est abl i sheleerfts@honidB3t\be monstratd tas lmmitodithe scspaif dme irnientio. Ehagl e

e R B B 1 PRSI E B E SUEE R O

TC. Al so, whicH gifeAaRtisdnhatiss efnand! dhaarddyhhd valied .aradelr ef erably
V.8bis, so that it can recognise a call type fromthe V.8 1 V.8bis call

function information category. In particular, the MSC s nbdem pool

opt 1 onar 1 XN of Bhf Sefipiadiclfing Y dng YecdRdimnd BEPESE e inveffin
det ect i ngwilafichtibat @sguritiedngy YoBdiddFifpirtefidRing! bétdrecWRSTR sl PLMN gi nat es

fromthe PSTN 15 (i_n this exanple a multinedia cal I_g an initial SETUP
nmessage | SeBEIKsS r diwa haltlegdivieer RIorRdAUres t Her vsaohile  [teeipated, TR MsC 10,

in turn, t Q.4 h Lat gd h bscri ber
nunber di %?@@Sﬁ'ﬂ‘g Fﬁ? &Snﬁﬁaﬁ%lps%ﬂajl Fefg%nrfcr%olt&slﬁggllne%l Ei n?é\na?.@t tgpelé\?bj In the
exanpl e i kltestatisesdor estabdighiegbmobhe dfigindfedasiiagtre thehodescribed With 18 of

the i ncomrgf%recnaclel toaﬁgu%csggdae; %t call type: in this case

Figure 6 illustrates call establishment from a PSTN terminal to a mobile
stafion using a single numbering plan according to the second 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 poof
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 interpretihg 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 tumn, 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




24 November 2003 27 speech. The M5 18 responds by sending a CALL- CONF

nmessage, after having checked its conpatibility with esfpsd bearer
capability [Step 3]. This nessage is forwarded as a CZ?EI %’%% nessage to

the PSTN by the MSC 10 [Step 4]. Then, the M5 sends an ALERT nessage to
the MSC informng it that ringing hasystarted to the called subscriber
[Step 5] and consequently the MSC connects the ringing tone to the calling

subscri bespeédi.ePhé] MSFi Batdsponds BNNBRAINGEaSE8BE L LCOBEN indssage! AfteMS to the
VBC [Stegag%gand then fromthe MSC to the PSTN [ Step 8] when the call ed

subscri be vidreskae is sopuradibility wilbdoa requpried b@ﬁra@ama@t&{ $vlep ¥}, and
t U
cohnect | ontis fEREAgE € FHERNED ast FALLKRERIG dfledeife %ﬁ?‘%ﬁﬁgm&%ﬁe i

inter lolr et M$®e1| PHTtepoHi. g'lr;hem etheV\8S /sevidsban AI’L@IREI Mesga¢§ueahé0M80' he
signallin reat totet ecq i ca ces s

cia?r espon&fﬂ'&m@@M hayipging; ﬁ%ﬁ‘rtgﬁu d [h?e qurﬂ)qrhﬁgg[gé

si gnal | i ngoAed Ry the MSRFernfnb 153 fH’ée r@ﬁt@cmw G 1l eélech?lb%F‘t egory

as a multinmedia (H 324) ca a 28. S transparent Dbearer service
cat egory. [$t|epo$he|Fmﬁlyea CWMECﬂ'hmeseage e seat from the MBdyp the M8Qct ed:

for exa 0 f es e d ne conpections
within {rﬁt&ﬁg I?fiar'?gl Hlﬂ"n 51: aMSI%@n ﬁhen'ggi%&étgpegfﬁﬁné P%(f exanpl e
as in thes%ﬁ&rlﬂ@%ﬁwsﬂvd@é%@ﬁ@dﬂew@{ %Fé@éﬁ %oﬁﬁé@tfdh %”Hlaﬂét[@teﬁ‘g']véﬁc? The
GSM / UMIS speech bearer out put he nobile station speech channel is

pr ef er abl 9p@r<:tnﬂaé@8t3@eqzh@a@modlmg)m@rat@imatbe‘twscmxer unithe MS until the
call type has been determ ned. However connection between the termnals is
mai nt ai ned. Next, after successful detection of the signalling expected by

t he mdemmntbmécabhorthet\h@ mgenss signahiggMiéleattst 41 dthihePRIBCsI@rt a
handshaki n process éSt ep which results in connection with a commnly

agreed dat erprt;%’rgl}hgtP Wpé@matq%é/@ ! Megbip signadlingdsien 10} T eosigpalingy r el ess
opt i i se T2 feanBdelkbSRRiedton lflod i FaBR i ot dibari cRlTe, 1 ©
usi ng t he/ GHWTBagignallingalhy tlaMB6l 10. In this case the signalling detector 41
identifies the telecommunication service category as a multimedia (H.324) call
and a 28.8kbps transparent bearer service category. In other cases, more
than one bearer service may be selected: for example, one for images and
one for data. If necessary, connections within the MSC (including activation of
modems) are rearranged for example as in the GSM Phase 1 proposed
“alternate speech and data” service. The GSM / UMTS speech bearer output
to the mobile station speech channel is preferably blocked to prevent
loudspeaker activation in the MS until the call type has been determined.

However connection between the terminals is maintained.

Next, 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

moduliation 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



24 Novenber 2003 28 protocol (GSM 04.08) and the M5 18 is infornmed of the
requested call type and bearer [Step 12]. The M5 ret unpg, aLsspRge to the
MSC to conplete the GSM | UMIS bearer nodification process uf%t ep 13]. The
connection is now conplete for nultinmedia comuni cation between the PSTN
termnal and M5 18. Conmuni cation takgs place in 3.1 kHz (external to the
PLM\) bearer service using the category involving the | W nodem and

opti m sed pratdtol (GSEr@4.0Bpaed thé] MSH §ug inférméd wtthetreguddtdd callitgpaat ed,
nobil e term nated call set uB according to the second enbodi ment of the
U/

i nvent i onangmﬁﬂrﬁb[a’fﬁ%mhvx M\%rﬁ@tuﬂ?s @ﬁ@eS$Q$MO|tB%MS@>E%ﬁgW@éBt§UE9 agai n
' th F | at i
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exchange (16E) COMPHMGRIGR (ekes Plager g Inkie: (REIRTEA 0 1HenBLMN BSRiRbet o0

| ssues an soRlif Iusmg the RGBSR nb@mﬁggme( VA rlode® ahl oMligfselanPadiéM i s

recei ved by the It Sen ETUP nessage to the Ms 18 associ at ed
with the @Ieal’ere[at&mﬂrﬂb]er using GSM | UMIS call control signalling [Step 2].
The SETUP nessage inforns the M5 18 of the incomng call and, in this
case, of a default call type: speech. Information concerning the requested

bearer seFidue 7 iflustrétes de BVblighaltéd, tiidlile iePmintde bk deiup ddtordifgis’
Capability (BC) information elenment. The M5 18 responds by sending a

CALL- CONFthe sesgad tembpdimgstt althe drventipay ishgwing dre dnvalveroenbaf ithe | i t v

(- 0, useanotods SERARLL (1) alfPubG b BRUFREA B PARRBlAAY | >
9.3. 2, theallALRur(ixF exengdge mitirg N théf @lxrmam@ ofelddreg ¢apditycal |
types and bearer services, supported b¥ nmobi | e station. The CALL- CONF
message miYfOFBAY %EGUY?@%W% Cel® ped h%Mﬁ%&lé’%@'&@P"PYld%"rl ch bearer

capabilities are listed may indicate a preference for a particular choice
of bearer service. 24 Novenber 2003
Referring to Figure 7, establishment of an H.324 call from a PSTN multimedia

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

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

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

for a particular choice of bearer service.



29 Having received the CALL- CONF nessage fromthe M5, the MSC issues an

| SUP Address Conpl ete Message (ACM) to the calling ternsyRgleSePsppN | ocal
exchange [Step 4]. The ACMinforns the PSTN LE that all the address

signals required for routing the call to the called party have been
received. Next, the M5 18 sends an AbERT nessage to the MSC 10, inform ng
it that ringing has started to the called subscriber [Step 5]. This
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det ecti onof thg V, bis signalling fromthe callin 324 PSTN
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agreed data nodulation rate. Next, the bearer capability for the wireless

net wor k i i set frample M 184adha MSEHA [Sten &l Mihieis ransmifedsrktodhe as to

opti m se LA h.jafl [ | gat kijcati rer
081 ng ¢ he " CERY 1Ly b T AP Alfirer VSR PN delrt 3 o8 st 6BeBEE) L
the MS 18 cornécticor isedadé [Step Skeand sperbpriagd kpbygie trangcduiag ¢ at®iated 12] . The
M5 returns message to the MSC to conplete the GSM/ UMIS bear er
modi fi cat prbﬁ'lept,r def 4pty 13]. The connection is now conplete for
mul ti medi a communi cati on between the PSTN terminal and M5 18 [Step 14]. 24
Novenber 2003 30

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 multimedia communication between the
PSTN terminal and MS 18 [Step 14].



Figure 8 illustrates an alternative PSTN originated, nobile term nated call
setup procedure according to the second enbodi nent of P%‘ﬁo!ze'ﬁ%%ﬁiﬂb?n As in
Figure 7, involvenment of the PSTN | ocal exchange in call setup signalling
is also shown. According to the exanple of Figure 8, establishnment of an
H 324 nultinmedia call begins when thgyPSTN | ocal exchange, with which the
calling nultinedia termnal is connected, issues an ISUP Initial Address

Message Fighvp 8 hedrated anv\bn@rrialﬂeeIPMNSof@iﬁgtedednbwlé hermiB&tetiOcall t sends
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d t at f LL- CONF
Cr ansn t s MESSAEE; e s &1 & Fospeiaite valrne, Hialseh her e Goll bear er
capabi | i t YNT$ QaBdd iy sty @Rep | IZ} the SEHLPGRREsadEe ATaESs ik MS

st andar di sed manner in accordance wi th the provisions of GSM 04.08 para
9.3.2 (or 1§qmtbam¢trnwrpsllr!etddm%ﬁdbeeemmpiemalbs@tup procehagldgschlbed

monner 1 nipBReEE” i PRCH 0 2oaBopE oL BER b edRE R B8 cat i on
of the i nvsbilkel mrmmr@lvunwea@cme/%awecgﬁétbmmwommg@lemém bBEhé ssues an
| SUP Address Conplete Message (ACM to the calling termnal's PSTN | ocal

exchange PSP aness@ge ,ist 160 woaly. Aoreeding R_ERP mitegmjvet 63H HetisC 10,
o orm OgHieciES OGN Flsbagh A b el oL
Message ((Eﬁ’ﬁ])m@iﬁi;repnfﬁ)}'m_rtdetmebil%S’@NMuEa!stththweaﬂhmg pauymeﬂdestdmslde ngi ng
o LM BESHGT st e R EAYE STEREONERKDUIRACHONF NG o 1 5

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

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

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

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

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

be appreciated that use of particular information elements and the exact

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

the invention.

Having received the CALL-CONF message, the MSC issues an ISUP
Address Complete Message (ACM) to the calling terminal's PSTN local
exchange [Step 4]. Next, the MS 18 sends an ALERT message to the MSC
10, informing it that ringing has started to the called subscriber [Step 5]. This
information is passed back to the PSTN LE as an ISUP Call Progress
Message (CPG) [Step 6] and the PSTN LE subsequently connects the ringing
tone to the calling terminal. When the called subscriber answers the call, a
CONNECT message is sent from the MS 18 to the MSC 10 [Step 7]. This is



24 Novenber 2003 31 transmtted back to the PSTN LE as an | SUP Answer

Message (ANM [Step 8]. At this point, the V.8 / V. 8bi I gnal 44,09
detector 41 of the MSC 10 starts |istening for PSTN Orzzlflgv?)%%?%ee%iopﬂ_ band
signalling that mght indicate the call type and bearer service required
by the calling termnal [Step 9]. Spegjfically, if the signalling detector
receives a V.8 CF code 0x21, the signature of an H 324 standard conpli ant

PSTN nul t iramRdinitdebatined thd PSTINEENRABMISUEPARSRer MidkEgé igAM)t Step .
conmpatibility with V.34. Subsequently a V.34 start-up and handshaki ng

procedure8ls initiated [Step 10], which results in connection between the
MSC | WF and the calling PSTN termnal with a coomonly agreed data
nodul ation rate. The bearer capability for the wireless network is set to

be the savt this pbiat, thet ¢80V NedbisosighbkingJdtectde 44S of th@MBQI $@ dtdnts

bandw dt h, _and the connection is conpleted for end-to-end multinedi a
communi caliPtEANgsta P2 1IN origingled Bxhan signaling el mightiipdicategtheacall 34 dat a
rate of 2 | i : ; iI: Lon: f the
cnd: to- o can beprer Serige 38Gute o RERAIAG b AnslISEE T SRerhaN'
conmmuni caifi the signallieg Rle@ttoCEMeives k. VISF CRocagmp0apt| tice signahaadfsargnal | i ng

capabi 111 FoS4; e TSGR RoBETE Fauea deBningl: o diei BIogem speech

connect i OpgphiRseFAABAtN ﬁgcd?ﬁpﬁt'iﬁilﬁgr\ﬁittﬁ ¥ehy, ShB@e&@énrgw 3 V.]Eﬁ::gq'a:ﬂa&[?d-

Figures 9, 10 and 11 illustrate t alternative exanples o

est abl i shapdthandshakinguiptedweiigiimtiated, [SRITHI01, evhicin a¢sudtsninl ednmedtien cal |,

accordi ng e odi nment of. t he ntion |n the first

o ter nat  pEBuaqit 08 F8TC LT R HE el PuBLBMBE) Witk o ER Y abi i shed
and then ggeidd @statBodulitibh iraRdTaedddrer SpAIg fbrfherwiré|BBs netvittrk Vs 8bi s
signalling generated in, and then transmtted "in-band fromthe MSC to the

PSTN nul t PRt RettBergaiae as hat eteraroed fontheePSIN. & adte |aptignisgitheit ed cal |

setup scenal Qi t ' A Lished direc " .
appropri apgh@%ﬂ@i gﬁ% kﬁg‘%&aé?i{éé%t %d cgﬁfqﬁ’%{ghﬁ eglgatgtér'{a&/ns'ﬁna{tlﬂgséj'? n- band
to the recommurgcBINStepm raln the exdrapledddstribed in Figure 8, a V.34 data

rate of 28800 bits/s is chosen for communication in the PSTN link of the end-

to-end connection and a corresponding V.110 bearer is selected for
communication in the PLMN (GSM) link.

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

terminated.

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



24 Novenber 2003 32 appreciated that the first alternative requires both
the MSC and the receiving PSTN nultinmedia termnal to Y& e SRhS
functionality. If either one is not conpliant with V. §%ﬁ - eﬁgP
originated nmultinmedia call setup proceeds according to the second
alternative. Figure 9 illustrates a figyst alternative nmethod of call
establishnment froma GSM | UMIS nobile station to a PSTN term nal (nobile

ori gi nat edpp@déteaqﬁéxrtﬂermst élthrhbﬁv@@@@ﬂﬁbs%ﬁlﬁdhﬁ%@ﬁndﬂ% FlReRANg ONn. I n
this alternative nethod, a default speech call is first established

bet ween t RS IV namedia tesminalt tor havial V. Shisefunclienaliyrelf| either anemis nett her at
the insti gﬁtntoﬂantoﬁu & 858" m8r§||e %Qfgﬁ{ﬁ{eacﬁ'e'n@ecﬂBpE&Préeﬁ@ rﬁ\éoégé&%' s sent

to the PS ermnal in order angeover speec

mul ti nedi aceating tbhthe seebhoditefnatiebi | e originated nul ti nedia call

est abli shment therefore requires that the MSC 10 is adapted to conform
with V.8bis, so that it can send and recogni se a call type fromthe V.8bis

cal I func e@\l@étfﬁiéé %Wtr%ﬁé[?é?ﬂéﬁfv H%t%d BLE tabﬁéﬂm&ﬁ?@)r&j‘égwr ki ng

the MaC s dem pool T ncludes a no orms so as to
support V/ 8HIES rfmlellefmm:mttomﬁ’ﬁi'détemnnal (mrhotbvlé(bmag}natedscedl) agicgruing i ng

source an tector 41 for,. detecting.and jnterpreti V.8bis signalling.
Ref erri nggq gﬁ |§ﬁfpgd96"\fli\’/ﬂgﬁn%ntcaf e IRYHINe nft:i" Rg@aﬁﬂe 18e hqqgt% s
exanpl e @ef&ﬂltt bﬁ@é&:@ &l §9 fird ebfitlisRbd SFHWRAERRAIAS | §n<§eﬂﬁb P the M5

18 to the In this exanple, it 1s assuned that the SETUP nessage
i ncl udes Emvlﬂaiea'f‘@er it spreg datef itine oeidipi att they ingéipalion of theaigert be bear er

Cnbarpr ot Suliettiy, bbptaprale W RES Boret B BE MDY dkiRisd! i SHal®nd senas
a SETUP effeste diarigeevElSTdi efeddhado Mbitihdédaa call. TAS mitHodbss mebié i bed in

further detail later in the text, in the situation where the called party

resi des wPtiginated multinedin calligstaldishment dwrefore rewmres fdsxahme MSINIO i$ he

Cranom t ¢ S9pEel P HHBHT it Yoaid, AR Bca Yot Snd euBoriige BRI PEoC
wher e t hefroat ¢he'iVigbist ealifoadtione frifdesation catdeory, Irt bert&'ﬁléhiP forFSAYe [ Step
2] does n?r;[te;w(f)or%g the MSC’s modem pool includes a modem, which conforms to
V.34, so as to support V.8bis. The modem-transcoder unit of MSC acts as a
signalling source and detector 41 for detecting and interpreting V.8bis

signalling.

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

digital call control specific information to PSTN terminal 15 to indicate the



digital call control specific information to PSTN term nal 15 to indicate
the 24 Novenber 2003 33 requested bearer service. Ins ely

i ndicates a default call type (e.g. speech) using theagggwﬁgﬁﬁﬁﬁé The PSTN
term nal responds by sending a CALL-CONF nessage, w thout indication of
the expected bearer service [Step 3] 43 Receipt of a CALL- CONF nessage

w t hout indication of bearer capability information effectively inforns

the MSC t heduddhed ﬁaiaiee%ep@éé y Iﬁﬁéédi% mér@wanai%aﬂésr@awdﬁ cafft tihe e GROC
message is torwarded to the nobile_ station the MSC 10" [Step 4]. Then

the PSTN See@shaysingdide Bﬁ\ elereet. %Q%@ENtT@FmH@¥K&DQWﬁobWﬁleHQ a hat
h Grﬂg S tly th
Ir\/IBrC]:glcggnec sfi'tﬁe ri n%]g%% oﬁ@lt'lt"glﬂ rﬁlg@aigh | ﬁdhéu%)ggrci% %‘QQE EI nZlI I yfa

a CONNECT [$tepsape R@:mnbf ar omaLLtcb@r\lPsmgsggmwmoatomai@atnbm)f[tﬁéa&pr 7] and
then fromthe MSC to the Ms 18 %h en_the call ed subscriber answers
and a def &ﬁP@b'gﬁ!é@@ﬁ”@Bﬁﬂ&fﬁepBYPW|"§°0¥FH§I ¢ KiSp that thecalled partyeesies m)bl l e

station W'i hepdiN Thethbrd hg é{axﬁpwo&n nli%%sYap%egD@NErdefd fmﬁ% &hehire

| at er at t e W sh l'e s i on user I'n signalling detector
41 i s tol dtdiipntt&bPIRaNMST 40n8tegpdi omemthm RSENI t&rmlrgzmaémdmgn GLERT exanpl e,

as described in | i deophone Re Mbdem Hand isio .1 and

Che i 524 M5B8 B e SCoBPHSond %mwn%m et Bothe galledion t he

appr opri ak@psérbitl [5id1d 51 BinkidrisRGEERH He MG RahNeLR iReNMgidd tond to SW t ches
1495 3n he

to the appropri ate node and starts no andshaking™ wth t
modem i n ABCcaling Siubscdber [Stahi6. ridsally,sa |GONBIE£5IT ngusage lafsee]t@m

capabi 1199 BF TRLEaNg e Ms G ST o b vier B e B, Mt wiklfe °o
det er m negSeprs]iviteerPhtlcalRd AbstAbOPANSWES dritka l@lértﬂm siduchadihnebgos 18 i's
I nformed of the requested call type [Step 12]. The Ms al so gets

confi r mat ioMagdrdeter 9has received an acknow edgenent for its original video
call node change request, and returns a nessage to the MSC to conplete the
UMTS bearer nodification process [Step 13]. The connection is now conplete
for nultigedhe toenthe eadbilensiatibneRizhibeloVBtals tieandranSikiin 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



termnal [Step 14]. Comrunication takes place in 3,1 kHz (external to the
24 Novenber 2003 34 PLMN) bearer service category [Ref:, %th?bepfﬂ]o I nvol vi ng
a nodemin the interworking function of MSC 10 and u5| ng e optim sed

radio bearer. Figure 10 illustrates a second alternative method of call
establishnment froma GSM/ UMIS nobi ke station 18 to a PSTN term nal
(nmobile originated call setup) according to the second enbodi ment of the

i nvent i on PLMNEbef@ir tdepuit@rdayegdry HREMGSH 200 shvebahg &f nvdebirPthai nat ed
video call with direct video Initialisation using MSC configured V.8

si gnal | i n§@Rvekingrfugetinn ekMSE 40 apdiusing e enfipised radiadieassr. t he MSC 10.
Here it is assuned that the interworking function of the MSC is adapted to
conformwith V.8, (but not V.8bis), so that it can send and recogni se a
cal | typeFigurenftOhitustrates @l $edomdicalternativeniretingd bboalt estapbshmentnfrgxard i cul ar

t he MBC d d h f to V. 34, t
support vERMInPERR qudlfieeetiad B SRS TN fgrioar eobicioteiatihpaly 1 or
det eC““gséd&g's%};ééxﬂ'i i {30 tHe s%b @' lehﬂﬂ)duﬁéfneréﬂ NHet %\Ealngahe nih% Wn a

call originat romthe M 18 hi's exa a mul ti acal
initial SEﬁtﬂI@uteaflsrsamaves eehabhsshlment hieah/&/l&&:rtgmatee wd@CcéJDMtBt(hlpeclL] I n

this case, . as n exa ustrated jn Figure 9, .it i.s. assuned that

the seropvifEddafieiSBin feBie Mac-ropriurest Y Safling biskerSalRbes a v deo
service spagy H@déeﬁgeeunho%nd%ffaﬁbtms@ ot hHehe iPeARgsUMEaPABt kihd y BC and
HLC information el enments. Having received the SETUP nessage fromthe nobile

station, imMevgsgngofunchion tafrthe Bi&tdds adsprdPtoreestym witht W8, RBUNNoér mi nal

reseage i Vot sprufEeal sPobEneHeaE SR Y orl VR el SR calbRele ¢ 1 <

case no deaffemhaticratateyyne In §arucnd;rcmteqvlscTélmolaewpbarmhmaés Hombgemonds by

sendi ng a CALL- CONF rressal%I4 [ Step , which is forwarded as a CALL- PROC
®

message t White Copfmse ta ¢\ r§0198b§0 tHPPRBCVI® [TBisepnorlem Tads, aghe PSTN

Corrh e Se A s oA R f laingd ™

connects the ringing tone to the cal ling subscrl ber [Step 6]. Next, a
CONNECT nessage i.s I:sent fromt
e e ing o 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



24 Novenber 2003 35 PSTN termnal 15 to the MSC [Step 7] and the MSC, in
turn transmts a CONNECT nessage to the nobile statio At this
point, the MSC instructs the signalling detector 41 toaé§§%%§?ghp%-band
signalling to identify the call type and bearer service required by the
calling nobile station to the PSTN tggm nal. Thus, in the current exanple,
the IWF nodem starts generating V.8 C (Call Indication) nessages,

i ncl udi ng PN t89RihalCH 5CRAERISC [Sted QA the I4ICC aMiliirafranivits i aredi a
term nal %%eﬁ K:39]] If the signalling détector 41 subsequently receives an
NEBGT mes

appropri a sage tethegnnbile siatiordBige8l ndi cating that the call ed
termnal incorporates a V.34 conpatible nodem the IW initiates a V.34
start-up and handshaking procedure, resulting in connection between the

MSC and t ¢ RS tHe MSCrirstaictsythagsigesllinigtatatasiud ntd genératein-Iaed bear er
capability for the wireless network s set to be the sane as that
det er m ne@9NgHingnle idenify e call pe apd hersy seiceaegwirad iPyalg ¢3fing

connect i 0By AtSiC =10 | ' ] nthis
case.usi ot ST S the B EiED oy B SRRl pesirie A Do
t he PSTN hodemrsiads qerezstrand.8gCNV(CAD Iddicatiomatressages, eithcludiridh¢hd’L MN
(GSM Iink. he .event th t he si | 1i ng. detector does not ceive a
Leply 11 otiRhdF BE9R SHheslethiioi Sorae 2 caratiam BRkmR e ak S v 34
conpl i ant i in@ Aeadit [ ' t bR try
peri od, tr?go Ng?:b éilggﬁl?:;%t es etgl?g'gﬁﬁgsbr?r?eqﬁ%ho rgcf{ééic“ %gﬁoﬁﬂé’%ﬁ%ﬁr{?t he MS
and PSTN fremmthea PSTNAforadamplesindicaping dhatcihenealiedderminal nsorpyates 4 shed

[ Step 10b IS _provides the s em.w th ~fall-back" capabil..ty,
preventi n&‘%‘glr&fm}pﬂ%b%r H‘qcf?m’sﬁeu&?’% dﬁ'&'\giﬂ'?e? 3{-3f‘oﬁia'$3%’_£’n%'ﬂ%f‘aﬁﬁ§h%'%{ﬁ‘¢/ed PSTN
does not E)Wm'e,_t RSURRG i ¥Ofneciofl betWecheRcEMSRE ANdChe’ PSTRS WA &Y the
calling PLMN termnal. Figure 11 illustrates the sane nobile originated,

PSTN t er niitialy agraedsdataymodyladinarigte. akhalbeararrapability formibet wiselegs t h

gbggr gfslo’neﬁ:t?(?iwi i@gséthﬁ) Bgltﬂepgaﬁﬁgdas Byattéi]eeteprﬁﬂédl f&?athe%'iqﬁ?%‘a' 3340 Novenber

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.




Call establishnent between | SDN and PLWN term nals according to the second
enbodi nent of the invention will now be descri bed mﬁth2£ﬁ%%%ﬁggﬁméo

Figures 12 to 19, which cover a variety of call setup Scenarios, including
both nobile term nated and nobile originated calls. Figures 12 to 15
describe call setup between | SDN and RLMN networks assuming that a video
service specific codepoint is included by default in both the bearer

capabi | i t CACeardlishiehnbetwdén ABDN ARNF.MK| ﬂéﬂﬁﬁ%@?ac%?diﬁél tgi khdistrate

call establishnment froman ISDN nultinedia termnal to a nobi nmul ti medi a

term nal EAEMNG embedimaat etthsainventiammile newgee desarbethwithefarenes tate cal |

Corninal Lot d20b sl Rl B 5 VBHR rdiemssp, Cadids Mo G wRS, &
mul t i medi enahalel tefrainater] esd aldbilehs@imabweanst he 1 SDN and PLMN net wor ks when

end-to-end (peer-to-peer) out-band digital signalling cannot be effected.
Figures 16 to 19 describe call setup between | SDN and PLMN networ ks

23U 19 Wiglod # $50 Hellfigs LR BONBRN ool BURCnBNARL 2V L 1T

both the bearer capabili and I ntormation eleme igures 16 and
17 il usasatmingpthibt estddd ssitvivendpddivneatepolittis indiddateby defatitthakh t o a
nobi | e | timedia term nal_ (nmobi termnated call), while Figures 18 and
19 il ust eaﬁ%nqap@&mﬁb%%ﬁﬁénhtériafﬁf@%ai@lgmmiq-iﬁf%ﬁeé 1@k 1o an

| SDN nul t ' rdg ﬁﬁyﬁi oL gi p p ' 7 19
illustrat gmﬁg\?v%aéﬁuﬁ@niggl a cgrﬁnc%%qggﬂégﬁa{gﬁkgﬁeﬁ@g\g%nétWgﬂﬁeSDN and
PLMN net wintmediacterreing (roobiteltdrpemated wapk evhiledtigutesid! dndjii Sallustrate

comuni catipn i S .not ssi bl e., Fach .of the, | SDN /, PL |l setu

scenari os C?ﬁtelst?fm'éﬁﬁ’eggﬁ\%" & ‘npb %\W‘Hﬁmegl?ngﬁr%'?aéc}oiar? imuﬁﬂerd?? ef erence
to the fighahal Khidbie bAginatetbt af)esFigoRis &3 efid ned eflustr et owdograi n cal |
setup with peer-to- peer HLC assumn | obal acceptance of the HLC

nf of mt | GAilEmediancal eani bejiestabiished febgaei dhe I5PDE anddPlMM DEWOTkS ngl e

o gi nat ceTPRGHLI oo T A8 (Blra el it Sl R e Serp

nmessage is sent to the gateway MSC 10 [Step 1]. The SETUP
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 multimedia terminal to a mobile
multimedia terminal (mobile terminated call), while Figures 18 and 19 illustrate
call establishment from a mobile multimedia terminal to an ISDN multimedia
terminal (mobile originated call). Figures 17 and 19 illustrate how a
multimedia call can be established between the ISDN and PLMN networks
when end-to-end (peer-to-peer) out-band digital communication is not
possible.

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

considered in detail with reference to the figures.

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

terminated calls. When a multimedia call originates from an ISDN terminal, an



message includes the called line identification (CLI) and an indication of
the requested call type | bearer service. In this exagykgvenilteriﬂ%assuned
that the SETUP nmessage includes a video service specific codepolnt by
default in both the bearer capability BC and HLC i nformati on el enents and
that the |SDN termnal requests a UDh,(Unrestricted Digital |nformation)
64 kbits/s bearer service. Assum ng that end-to-end transm ssion of the

HLC i nf ofdigdli SETEPefBBsades isPasitithltBe dafswAPMSO 1ion[}s%;pr1ftﬁ1@8mftm war ds
the requested bearer service and HLC'Information elenents in a SETUP
message t He589adpeiLdes e icoled §ne depifizptioTHeLhodid ensndicatien cédpdnds by

sendi ng a . f t i chec I &

conpat i bi fﬁ@s}é@gg" 32@? ?ng%g 7l ée&?:/g%gg'? |t$‘%ﬁ%£%q@¥; pﬁ% aggaﬁ'%gt %’(ﬁ Bg%r er
capabi | i t BETUHR apeddage indluesmabiitieo eriice nspifitotodefitney by tdigauiegsest ed
bearer service, it rovides an_indication of an alternative bearer

service, P8t &g racgpabity Bg. ang hilsG /infopaatien elementse and) thatting
) i i L SDN
Terrnoc; DR, BRI CRebfl HADBR(yResoll- gD mBhaaagn ke KBk SN |

t he MSC, belmrmsggvice. t Assuminggithgt bad-tstemdt ddarigmitiencalfl ddesiHisTri ber

[ Step 5] and subsequently.the on s,the ringing tone to the calling
subscri befnr}?@%tﬂ?rb%ﬁlemﬁ“h?e p@égg%’hile Rfié }‘idﬂ@ﬁ?r@ 5o g’r""‘@é‘?ﬁlit@% can be
suppor t ed rdyyddied Mredrdr SerANERH SRS io?ler?-:tflet)l;\}g ttirh‘ea!\@EtTQJl-*he MSC

when the call ed subscriber answers Step 7a]. The hen i ssues a
CONNECT nessgeetto theempbitin statiom hal[Stgrslepli8amehile statiommesporas by cor di ng

to th Ll pal | e bearer | ad tep 9al. .If gn alternative
bgar ere %?%ﬁ@ge t@%ébﬁ& BB TS i? rﬁhﬁaﬁ“één a[%‘?éa@‘f_”ﬂg C%@%ﬁgsgﬁge, cal |
connect i Oﬁoﬁfp@@ibfﬁfiﬁ(@!?. SEsVBrofilRe &flityPwith GRe 2Bguéited RSV é4lsabilly t he
establishnent of an alternative bearer. Fiqure 13 illustrates call.

est abl i shilgP 3] dhithenmobidr station ernot suppod theseauested bepmr segvigsi g a

" o, DoBREIABOSRSRAREAn T ) A AR BRI B
SETUP nesg28dgekbitsis beatdreth ficoBALhaCORPNnkesaqa1alhis middsage ia forwaléed servi ce
speci fic codepoj nt efault in both the bearer capability BC and HLC
P or mat i 68 SRaMAnPROGoRESge o than IS DGt al b tha M9 T bSonotl 24
Novermber RRG8 the MS sends an ALERT message to the MSC, informing it that ringing

has started to the called subscriber [Step 5] and subsequently the MSC

connects the ringing tone to the calling subscriber [Step 6]. In the case that

the requested bearer service can be supported by the MS 18, a CONNECT

message is sent from the MS to the MSC when the called subscriber answers

[Step 7a). The MSC then issues a CONNECT message to the ISDN terminal

[Step 8a] and a connection according to the originally requested bearer is

made [Step 9a]. If an alternative bearer was suggested by the mobile terminal

in the CALL-CONF message, call connection proceeds as shown in Steps 7b,

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

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

and HLC information elements. However, in this case, it is further assumed



38 that end-to-end digital communication is not possible. As expl ained
earlier, networks exist which fail to send out-band si | i ssages
end-to-end, and thus in this enbodinment, the transcodé?&?ﬁmﬁgﬁgﬁg S
adapted to conform with V.140 (the I SDN in-band signalling protocol
conparable to V.8 / V.8bis wused in PN networks), so that it can
recognise a call type fromthe in-band transmtted V.140 information. In

par ti cul arhatt &id-456n8 dIGIEANRIMMUAREHEH i§Inot pEssASI@PAStptaied &Giel; 140
signalling in the LSBs of 56 164 kbps PCM nodul ated data as explained in

t he V. 140 Nepearksiaxitiwhichfalldo sand awideand signadingdeessrges endfimsendect s as a

; i _ _ - i i i ling.
Then a carroap igirbiyesmpBRERe R Riler i MEC TS Alpdielif i | ' "0
mul ti medi avithal/[140 @ne ilBDN m-bad gRynasimgagetdcdl tenipdraisian tbh.sl SIgBier m nal

to the MSC éo ﬁﬁ 1l\wThe MSC 10, in turn, sends a SETUP nessage to the
M5 18 ass&€PaiRF NN Retwrrkelisedhabit canurseenise 2 salldypa fipgn tsvn-banars cal |

control Sitﬁpﬁhw'ghé&:gv[ﬁoe@gﬁgnﬂ@h?|rﬁ§§¢d§gf§?§$§9ﬁﬁb’§ HlofEn-fenddkd 497 _the

: : g ,
i ncom ng ca of a ca I's case speech wth’3,1 kHz
bear er seisiatdeptat égatete¢iCBM 4R siftjallinghen e 1BBespadtls &4 kbpsdPOH a

CALL- CONF f havj heck 1 L bilj fth th
requested”@ﬁ%&gc tﬁg‘?r’ﬁ ??\9/‘351 dgﬁ‘eg]e? T esﬁéggg%t@)ﬁ.s'llﬁ%%%dgtgd%@-a CALL-
PROC nessagfstdddrgnit SNVRE Lbe ¥8G %%r‘%ﬁr@%éﬂecto?@ﬂf& f&%té@gﬁeé‘l% an

ALERT nessage to the MsC informng it ringing has started™to the

cal l ed simsmreteg V[ 13epigbdllingpd consequent |y the MSC connects the ringing
tone to the calling subscriber [Step 6]. Finally, a CONNECT nessage isS
sent from the Msto the MSC [Step 7] and then fromthe MSC to the | SDN

[Step 8]. wiéenat bgll diestes URSRT IRENSBRBMBIRINANH 5 (Hefthld exBRpREha
connection is nade [Step 9] hsggﬁroprl ate speech transcoding is activated

in the tr&mdémadia calhi an inkainSEbHRmeRsRge isheeny fiior tee JRBN ienginediect or 41
oL L1, b RS RTeh o TSR, S0ty s ST Bkt da g 1
servi ces IMS répssdciatéd withictheessibsodbergnudibey diahE® usingn@BM NUMIFS che MSC 10.
'n this C%gﬁt’rolt ggnaning [Step 2]. The SETUP message informs the MS 18 of the
incoming call and of a default call type: in this case speech with 3,1 kHz

bearer service category (GSM 02.02). The MS 18 responds by sending a
CALL-CONF message after having checked the compatibility with the
requested bearer capability [Step 3]. This message is forwarded as a CALL-

PROC message to the ISDN by the MSC 10 [Step 4]. Then, the MS sends an

ALERT message to the MSC informing it that ringing has started to the called
subscriber [Step 5] and consequently the MSC connects the ringing tone to

the calling subscriber [Step 6]. Finally, a CONNECT message is sent from

the MS to the MSC [Step 7] and then from the MSC to the ISDN [Step 8].

When the called subscriber answers and a default speech connection is

made [Step 9], appropriate speech transcoding is activated in the transcoder

unit.

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




24 Novenber 2003 39 detector 41 identifies the tel ecommunication service
categories as a nultinedia (H 324) call and a 64kbps r uDl
bearer service category and the MSC instigates nndifi%%ﬁ?%%ﬁggﬂ%%e bear er
using the layer 3 call control protocol. Then, the bearer capability for
the wireless network is set to be thesgame as that determned for the

I SDN, and the M5 18 is informed of the requested call type in the BC

i nformat i gateRt@ment dehefesllthe TERcHMGhBAISH AsdMBeadRtdddricsheasMIC to
conplete the GSM/ UMIS bearer nodification processh}Step 12]. The
connect i oMylémadia dbiniddt eall candiDr AdkbpsrdmnspasentuRMabesrerbseiies t he

mobi | o or PaCRSTLand Ran oG Rtickies rddetieh'opHe el kiRg BRI o,

di gi tal cealeonesltprotbcol.n ot her words, it is assumed that end-to-end
digital comunication is possible i.e. through the [|SDN, PLMN and any
I nterveni ng networks, for exanple an SS7 network |inking the |1SDN | ocal

exchange t : g4 I h ' t gL m nal
equests ANCR . SeamrEspHbity fop ey neRIRIS set B B eahd & 1 0%
28. 8 kbi t $iat dedem@ned dovthed SDIN, raequibst 8. 18 13 ibfatimedasfdle réequesied aabuned
that the called terpmi.nal is conpatibile wih_th equested call type 1
bearer se&ﬂec@. tr@o’?&dﬁfﬁﬁ@aﬁ'ﬂﬁ m@ngﬁtﬁﬁ?’iﬁeﬁb?ﬁ\ﬂé§% Siann‘!efls.a@g%)(&f, when
a mul ti mreghant ko cOMpRE@MEEINMQUMTIRIArEr nBlifficBAbn pRites8i[Sted) 1JETUP
nmessage is sent to the gateway MSC 10 [Step 1 a 1 lbf). The "SETUP 'nessage
i ncl udes iThe agunestion isneowicdemliete foat UBh mullimedianebremunicdtiontbiebyveet t he

request ed,ca L _bear.ar e Again, it is assuned that the SETUP
nmessage i Hi‘? E§J§V§?@H"b"28’“"§‘é§vﬁ§f§%§§i-f i ¢ codepoint by default in both the
bearer capability BC and HLC information el enments. Assum ng that
end-to-end _digital transm ssion of the information elenents is possible,

t he MBC 1Figuie et peavidevg sxampies phaohileeriginalgdc lPNtigpainated salhr er
MEL prEe i . . oo b
561 The PRBRassig BesElotodBp SAaR fdhumifealBl 1o R dorts £ 10 vec

[ Step 3a asSihedTihet ERG-tbharl diggtabsommunication 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 (CL1) and an indication of the requested call type / bearer
service. Again, it is assumed that the SETUP message includes a video
service specific codepoint by default in both the bearer capability BC and HLC
information elements. Assuming that end-to-end digital transmission of the
information elements is possible, the MSC 10 interprets and forwards the
requested call type and bearer service information in a SETUP message to
the ISDN terminal [Step 2a / 2b]. The ISDN terminal responds by sending a
CALL-CONF message to the MSC [Step 3a / 3b]. The MSC then issues a




24 Novenber 2003 40 CALL-PRCC nessage to the calling nobile station [Step
4a |/ 4b] to indicate that call setup is proceeding. N
term nal sends an ALERT nessage to the MSC, inform ngN?%(&b‘t’ert?g{%riri ngi ng has
started to the called subscriber [Step 5a / 5b] and subsequently the MsSC
connects the ringing tone to the callfg subscriber [Step 6a 16b].
Finally, a CONNECT nessage is sent fromthe ISDN termnal to the MSC when

the call e@Aﬂ_lLbPRU(b%ﬁes’ﬁé@éﬁbsthb%aﬂmg;ﬁlo/bﬂ@]staﬁﬁ?ﬁ[%t’ﬁﬁ4ahﬁﬂlb} foSpdR@tér CONNECT
e

message to the nobile station [Step 8a / 8a] an request ed bearer
servi ce i $hatgeliseluhisdrpeee@ng- t o- end communication [Step 9a 19b]. Figure
15 illustrates call establishnment froma nobile station to an | SDN

termnal (nobile originated call) according to the second enbodi ment of the

i nvent i onNext, theedSON t@niinal $dials amALERE meReUbi thatM8C, ¢ifotrhiaigHtC i s not
possible. In this enbodinment, the transcoder in the MSC 10 is adapted to
conf or m wiid Vinging d@st 1§4aned toadhe negllesk subserber ($iep £ i/nSbhnand

transmtt | eOf Rt | 1 : ganscoder
41 can in g%%%/%'}é@yl@& Sl gnaﬁhpﬁg@i ﬁ%'[ﬁggwgg{sonoe? @éﬁ?ggﬁlnggg%%ﬁodul at ed
data, as [®tepl@a héH].iFinallye aVCRNNELdCessagé nsertiftam thééSDbidemninahnscoder
unit of NMSC a as a signalling sogurce 41 f transm.ttjn tecting and
"t er pr et Fn1S ST Ben dhaitanes SUBRE: cBsvers High 1A ol TBAMSE T 18, ~an
initial S ] InC b H; B b nycg ad vi deo
service SEEHB? %@gggﬂw&m efoamet h!br?tl l%ostctﬁﬁ%?:@{ne? ﬁ%g %ﬂf %?drrgﬂt%?on

el ement s [Sugstad bedingr s@dicels astaldispedtfor end-toemiesomhwdcationdStepm t he BC
i nformat i E/:qb ment and in optinmal case the called party woul d reside

Wit hin di % t call control domain (1SDN, other PLMN) end term nal would
interpret it fromthe peer-to-peer transmtted HLC information el enent.
However, in a network environnment which does not conformto | SUP, the

SETUP nes$igiiet aibystrates qallogstehlishmend frerep mohilsestation LopRalSPN he
digital cqlimifnihobiic®BRGhata EANHUERISIRG th e BNE RbodiTLRt of the
invention, in the situation that end-to-end communication of the HLC is not
, possible. In this embodiment, the transcoder in the MSC 10 is adapted to
conform with V.140 so that it can indicate a call type as in-band transmitted
V.140 information. In particular, the MSC’s modem-transcoder 41 can indicate
V.140 signalling in the LSBs of 56 / 64 kbps PCM modulated data, as
explained in the V.140 specification. Thus, the modem-transcoder unit of
MSC acts as a signalling source 41 for transmitting, detecting and interpreting
V.140 signalling.

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

MSC [Step 2] does not forward the digital call control specific information to



41 the ISDN termnal. The |1 SDN term nal responds by sending a CALL- CONF
nmessage [Step 3]. Thus, connection signalling is conpl ?%%ﬁlvemb ow edge
by MSC 10 that the <called party resides in either an net wor k
[Steps 4 - 8]. As both H 324 speech call first and direct video service
signalling could be anticipated fromjhe M5 18, the default user data (in
this case speech) is swtched to pass through a transcoder-voi ce nodem

unit 41 othdVRSIHRA {eﬁhﬁﬁﬁ]rhe%ﬂl\h@errﬁlhﬁprééb%nﬂgmﬂ §e§d|?%'é)@AMLSdJ©NF 0 start

transition to a video call (immediately or latér at e wi sh of nobile
station uS@spageteprdnscoder in the signalling detector 41 is instructed
by the PLMN to send appropriate V.140 (and / or simnultaneous V.8bis
signalling) as described in V.140 and Intel's Videophone Ready Mbdem

Handbook &hbs 3edhrsaetiohfdigradiiimist compléted With!kpoWié®igbpalsEso hat e 10] .
When t he 5|ﬁ]nalllng IS interpreted in the 1SDN termnnal, it swtches to an

appropri af@ a%d%s@%'rh%'ihﬂfétfbbgqmé’r\ﬂ%m nabwkd&ew at8li Ag bgth  end.

Next, the r he sane
as that deter gf)ne(gp?m #'}Sh)énp%ﬁtcpgg\é{gsﬁ i’gﬁa gk‘fq%ﬁdg mﬁggﬁ?& and the
IV:S 18 i [sfriom therddis 01f8r,]tthe deflqules'..tsed datd I(mt%l"ﬂt&cmfsé mp@eﬁhﬁlsl?@wltdiﬁw hamt i ond

el ement [Ste 1 The NS S0 .gets confirmation t it has received an
S Clnow caBEsBRrOLGh 4 (GnSpoaeTTIoy MR b MRGSalSteR Sakt e Ve 10
returns a

odi 11 cat e edfoblh HaRohhisnes GMRN Hdmslih & .%s'“ﬁ%’%”é?é'“ﬁ‘ﬁé%’f by or

mul ti medi ateo@inthecwishonf beobitee station MSer)8 tiaen drarseot @Dl ttbe nsmraﬂalluﬁg;t ep

13 Co t akes UDI, b

Frgure. 16 0Pt SRR NP B0 BAMERES sPb, artpetiet Uridoriand 698 tobi 1 e
station (gpRiltshdossny. BBFse‘ﬁgﬁa’#hﬁd) ASHEEErBed iR OV 8 AOUTRE Htd1G ﬁi@@@ﬁﬁoﬁ@cor di ng
to the second enbodi nent of the invention and further shows t

i nvol venemeagy M@q#@mrmdbm Hoteh spgeification fowards theslGRN termmisaki@inpl e of
Ei 16 $ L
call 1 n [SREOICR ] e Sbbglife S AR BAT e Tao BT E RSSO0 e
by def aul to iam bppropribee wrmbdé%rﬁ\dp\aeMEs&ﬂ@%deo 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 fo optimise the bandwidth, and the MS 18
is informed of the requested call type within the BC information element [Step
11]. The MS aiso 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 complete for
muitimedia communication between the MS 18 and the ISDN terminal [Step

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

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

assumed that call type information is provided by default in bath the bearer



42 capability BC and LLC information elenents transmtted fromthe | SDN
termnal to the gateway MSC in the initial call SETUP %ﬁs\g&%rigms s in
contrast to the exanples presented in Figures 12 to 15, ere call type
i nformation was carried in the BC and HLC inforrmation el enents. In Figure
16, it is further assumed that the I SPN and PLMN are such that the LLC
I nformati on el enent may be communi cat ed end-to-end between networks. Call

control sigpabilitynsdeine el hsfohabbh eslBhialts afthshiited D @sadlisDRKchange

with which it is connected is inplenmented according to |TU-T

r ecommend&grmingldootbe aptewayVSd trethes inilial aoalli SEAUS gessageg Tis iz | set up,

mai nt enan e ' k e .l I n I
proceduregsﬁ%ngd%%%gﬁegiﬁ%é@ht ﬁ%u}%s s'lizag\lé(r\s?t%h%%oé@?ﬁ%%% in GSM
cal I cont irfbrrsatipralaisngarriédrih e BT eanddBLONirféendtRseelemdris. emcPigaast i on
between the PSTN and PLMN, | SDN | ocal exchanges are general connected to

gat eway MEs itos REeplasRumedntiat e dSEN aod REMMb e sushgbet deel LLE ¢ he

ITUT Q7 ' ﬁ{eg.n'rﬁ%]ep ' . CHLL gﬂ@ ' en the

| SDN | oca %ﬁﬁ%tgcﬁg%léan th g%ltc QQH’EE‘/”’%%SPS ac@orr?)cflbs ec# Hu@%ﬁ%éls\ﬁP (1 SDN
User Part) nessaging as defined in ITU-T recommendati on Q 762. Call
establish t froman I SDN term nal to MN npbile term 0 nces
when_tho  CAbNCPRITgh SHanaTRg, Eetieen otie. 46PN (RaBeahendibp 1SON favd i <
exanpl e, klkchdndds SHIFE QHidib ' ' G8pRipsSitElC nai rg.1 1 ncl uded
by default ci:n bg%atsh t he Hll)éggr]teﬁ’s \fé’gg%? ?ty}g cIg@l:)and Lt%% ?%ﬁ'ﬁgtﬁﬂge enment s
of the SEMRmMmesdgkion Bhed1 miictQpasld<sSidRdantiset)sighallingdoecalbdetup, t he | SDN

| ocal exchange, it issyes an |SUP | Initial Addre Mes e).to the

gat ovay METGENAREe pARA feaftaws) in AE0NRebiike” it 0SON SFIRARNRS Vi ¢ ne
| SDN,  SS7 ppstséddrddNdarhe@ ik Q.93 fsE RbsRAFRIN stmildr fohiheseaxdinecsine MSC i s
able to receive direct out-band signalling indicating the contents of the

LLC and Beal rpoiralatigrailieg.drwtharmorgeagibaheasemidotereannectian befiweenn
et o4 IESTRILRT SIVEE, [SONTR AL b 0RRRSSs (AR BRI JAEBLIEE 1ol

connection wth the nessage an t appropriate
for transgatwaynMIC4 be tik MNMN sletwsknibearnSSY GEIMOPE TAE definsade the
accordi ng 'Pl? M. Q4.08 para 9.3.23 [Step SA or its UMIS equival ent.

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 1ISDN local exchange, it issues an ISUP IAM (Initial Address
Message) to the gateway MSC of the PLMN [Step 2]. As end-to-end digital
signalling via the ISDN, SS7 and PLMN network is assumed possible in this
example, the MSC is able to receive direct out-band signalling indicating the
contents of the LLC and BC information elements. The MSC interprets the
information concerning the requested call type and bearer capability received
in connection with the |IAM message and converts it into a format appropriate
for transmission in the PLMN, for example as a GSM SETUP message,
according to GSM 04.08 para 9.3.23 [Step 3] or its UMTS equivalent.



24 Novenber 2003 43 Meanwhile, the | SDN | ocal exchange inforns the calling
termnal that call setup is progressing by issuing a g\kﬁ%?

nessage [Step 4]. On receipt of the SETUP nessage, the np i on
checks its conpatibility wth the requested call type and bearer

capability and transmts a CALL- CONFyfyressage back to the MSC [Step 5]. The
MSC subsequently issues an | SUP Address Conpl ete Message (ACM to the | SDN

| ocal exchargavHie, thadSpN %ddl‘ééxcﬁbhgé hﬁfoaﬁfé,rm‘és(:émg@etbﬁnrneﬂlﬂhétedaif or
routing of the call to the called ar;éébave been received [Step 6]. Next,

t he nobi | eelugrigipregreseing Hydssuing Bra- 93 e-RROCHeesswe [Step d-ng it that
ringing has started to the called subscriber [Step 7]. This information is
forwarded as an I SUP Call Progress Message (CPG via the SS7 network to

the 1 SDN Orcadceipt off ding SEHTEIR pndiisagehingmobiie ktition chels ite cAnf3tibMityERT
message to the calling | SDN term nal and subsequently connects the r| ngi ng
tone to tWlhcHIe refyesind call fype ark bearr EQPQQHYS@ME&@VE@H%RS%LE

CONNECT  nmeg$1a@ r an | SUP
Answer %ssageg?%ﬁep%%a{kh@%%%cwgt%SLhﬂ%égﬁg%e@eEb%e;ﬂ y, "the I | ocal
exchange $2dBEsAdd@s83ConpNNENEsSsRgS @M t thecEBDN nNgeslubschianger tand a
connectlo U|t f or cal | uest i I s established f the nobile
ctation ciAIBABRE albecanirese iendladeukiparTop P RmaAl i edileld &0F by the
cal ling | Saréd gam{%k/e Hels r‘é@bived‘{gﬂﬂfé} 'N’éktPfP\%sﬁoBﬂé"féﬁqﬁalfa@erld%déﬁat ed by

steps 10a, 11 a, 12a and 13a, of gure 16. In the exa e of Figure 16,
the calli ﬂ@EII@'metseage i@ khe MSG mfb;mmgetqu‘@gmgmgnmas shaetadsto(‘the @eux)d cal |

using a 64 erv n the, event nobi | e
Vorninal ubmaios TstARial CRE inf PGt fn tiheatdiGs ¥ 190P A Brfigie Fo
support th/ﬁesrs@gél(()‘-FEGﬁaIaatHeaS@ néﬂwcc‘rkQ@Ctﬂéﬁlsmp@ééréxchanééq&é@@] at step
5, when the M5 replies to the initial SETUP nessage. ﬁalned earlier,

accor di ngWhichcavitam, gengara 931 ALERE messaoe Tpeﬁhﬁl ¢edl|mg:h$D pegvingd
cal | conndnt REESEQUARRATIIER! 18 A IHe ok sBnigsobelber 20200 15, i n
this exanpl e resultl ng in the establi shment of an V.110 28.8 kbits/s
bearer f Obvﬁé‘ne tﬁengaltle% g&]gsc%%rep%%\lrvgps a CONNECT message is sent from the
MS to the MSC and is forwarded as an ISUP Answer Message (ANM) to the
ISDN local exchange. Finally, the ISDN local exchange sends a Q.931
CONNECT message to the calling subscriber and a connection suitable for
the call in question is established. If the mobile station can support the call
type and bearer originally requested by the calling ISDN terminal, the call
connection phase proceeds as indicated by steps 10a, 11a, 12a and 13a, of
Figure 16. In the example of Figure 16, the calling ISDN terminal initially
requests a multimedia (video) call using a 64 kbits/s UDI bearer service. In
the event that the mobile terminal cannot provide the required bearer service
(e.g. it does not support the required data rate), this becomes apparent to the
MSC at step 5, when the MS replies to the initial SETUP message. As
explained earlier, according to GSM 04.08 para 9.3.2, the mobile terminal can
provide alternative bearer capability information in the CALL-CONF message.
Final call connection then proceeds according to steps 10b, 11b, 12b and
13b, in this example resulting in the establishment of an V.110 28.8 kbits/s

bearer for the end-to-end connection.



24 Novenber 2003 44 Figure 17 also illustrates call establishnent from an
|SDN termnal to a nobile station (nobile term nated %Qt\lj)/emqv%{ﬂﬂ a single
nunberi ng scheme according to the second enbodi nent o he |nven ion. As
in the exanple of Figure 16, it is assuned that a video service specific
codepoint is included by default in bgih the bearer capability BC and LLC
I nformati on el enents of the SETUP nessage. However, in this case, it is

assuned t Fajurend-4lSo ARAudiedl s eQHblisHAAI FRAATBANSDN t@ing 1BAtmBBASI bl e,
for exanple due to properties of the intervening network. In order to

enabl e caﬁtat@@t(uphjgutﬁgnmﬁtecbmﬂ)ma singte nuinbgriag sehemeiangostingt® in this

situation oked
during calﬂluJj QS CHH 8@%@@%&%@%%‘%&@% ﬁ%cs'n t&%a%‘%ﬁﬁﬁ%@@@?%ﬂ% \‘/t\nﬁ%/h V. 140,
so that i hssmad&hagaivmm@ﬁicb énelaﬁlcfcmmpbnﬂ i® artldedalng difauitdn ot 0
information. In particular, dem transcoder 41 s adapted to

detect V. i RgajRnIqapaglibh ﬁfﬁeal‘_@sB‘sLQf lré@'matm aleypeniscof iheuPEI&P dat a as
expl ai ned pidid Q@ Wo%@e?p@gglé C2LOR: |ST5§§Jm+(flthéth%ﬁq ?@ﬁﬁd @{Qﬁal out-

rmdemtransco r unit o acts as a Si ecto
det ecti ng band corheupicettiongis Vhdt4fossilgea i BgamWeanlue toabtop@mega oﬁttlwe from an

ISDNterm 15 (a IS ex nmul tinedia c 31 SETUP
message | §1 gﬁ’ﬁf"qgr B%&Yq{g |r59f\qpqretpn?'ﬂﬁﬁet(‘@ 3816P MstvaL g ? Q“PP?O” or mati on
concer ni NGiie nABERHCEcHhé ih MR SfthtioRSHE It/ fu?lcﬁ RIQH ofn the BC

and LLC information elenents of the Q 931 SETUP ness The MSC 10 then
sends a SHRURatewesugdSGD is hevolﬁ@ Mrumgsoeﬁl a&@dpwaplectﬂlcallysuthecriv\.ﬂ%ris nunber

dialled u II ntr signal lin Ste e SETUP
reasage | APBPIRD CheomEavas YAES 50 Buath ERB aPPORS o Call mealtfm Bai| ¢ ype:
in this casadspeaehitéd hv3i4b thbrmhﬁ@ﬁer]nS%Vtic%rcaﬂw@gcmsc(sCﬁNanmOZ) The
M5 18 responds by sendin message after havi ng checked t he

corrPat i bi trangcegemdt.nis a‘?&ﬂ@‘éé@ eiﬁt@réta\!éﬂocagaahlmg tigy thelSBPf 56hi €4 nessage
1 4
Then. t ne RES EarigTabraio it B S8R i the B ndalfeal Bl “Thisfl gl g

has start ﬂdstcasehﬁ]ecmbbem-tranmrer heit df MBC dts a8 signakting eetéotot he MSC

connects the rln? g t one
or detect nd mterpretlng 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 conceming the requested call type and
bearer service is present in the BC and LLC information elements of the
Q.931 SETUP message. The MSC 10 then sends a SETUP message to the
MS 18 associated with the subscriber number dialled using GSM / UMTS call
control signalling [Step 2]. The SETUP message informs the MS 18 of the
incoming call and of a default call type: in this case speech with 3,1 kHz
bearer service category (GSM 02.02). The MS 18 responds by sending a
CALL-CONF message after having checked the compatibility with the
requested bearer capability [Step 3]. This message is forwarded as a CALL-
PROC message to the ISDN by the MSC 10 [Step 4]. Then, the MS sends an
ALERT message to the MSC informing it that ringing has started to the called
subscriber [Step 5] and consequently the MSC connects the ringing tone to
the calling subscriber [Step 6]. Finally, a CONNECT message is sent from
the MS to the MSC [Step 7] and then from the MSC to the ISDN [Step 8].



the calling subscriber [Step 6]. Finally, a CONNECT nessage i s sent from
the M5 to the MSC [Step 7] and then fromthe MSC to thg &gpgl% ﬁ:{J
Novenber 2003 45 When the call ed subscriber answers and a au speech
connection is nmade [Step 9], appropriate speech transcoding is activated
in the transcoder unit. Upon connectj9n, the V.140 signalling detector 41
of the MSC 10 starts to listen for and interpret |SDN originated V. 140

si gnal | i ngyfheért eRe 1dtlled THEbscHBEL Erittvets HIRI ld Aefdull ap&stH @ohhéctloanl_sS

tel ecommuni cation services is mapped into corresponding GSM/

si gnal | i ngiasie {SlepnEcapprophiate speech Fanseasting ireattivateteinvibe transcpgat es
nodi fi cat BRR of the bearer using the layer 3 call control protocol. In
ot her wor the detector 41 identifies the telecomunication service
categories as a nultinedia (H 324) call and a 64kbps transpar ent UDI
bearer service category. T t he bearer capabi l or the wireless

he f

networ k i SPoBt cargiasHon ihes Yo sionefling delesion Mot the NBE 1&skartsiRt the MS
18 is inf d j t
[ e 11) RO eahdrniaBHA® EONT Bhbinater? . i S8nHlin e8I T " U
Bgftr er I [mdegeowi signafingoetsed ﬁbelpe wécomméc[.;ﬁmim&mmmasils méuppecdoimm g e for

nul timedi a co el veen er an [Ste
13]. Fi guP@rr‘f%O(?'T '%tb&ﬁ it VBA &aﬁﬁr’@@nﬁf ¥athe e'glg‘eg)l 'i%hﬂ%t R BWS a mF;bi | e
station %E]t%‘ﬁhm&q\'tlﬁérm%@e}hst{dﬁ?@é 'n?od?ﬁé£1o e%’édr@er aglﬁgrtﬁériﬁyér%t he

odi ment S0 i

second the invention [ustrates the invol venent of
t he |1 SDN chlbcabniexic paatpeol. n licabtheretwpdsshibvei rtptedtor s#@nadenttﬁgst 2@ occurs

bet ween t at ewa LM\Intvvork dthe I In,this case,
e S o ur MiepRAEALR rdvicengaleothal 48 ol (oufiDgHi A2 dth 87 s bi o

i . e. throeghbpdanspdrbint UBPNearst stivick BhRY, g\fﬁgl ng networks for exanple an
SS7 network linking the gateway MSC of th LMN and t he ISDN | ocal

exchange. As in all previous cases, speC|f|c reference is nade to video
ot wor ks, TEN MREBkpRE BB or (R MRS BROBIR o S3LETEE 18 Pl B¥R: gure
18, it i stessigi@enined 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
focal exchange in call setup, showing the signalling that occurs between the
gateway MSC of the PLMN network and the ISDN LE. In this case, it is further
assumed that end-to-end digital communication is possible i.e. through the
PLMN, ISDN and any intervening networks, for example an SS7 network
linking the gateway MSC of the PLMN and the 1SDN iocal exchange.

As in all previous cases, specific reference is made to video call
establishment between multimedia terminals resident in the two networks. In
the first example, illustrated by Steps 1a to 13a in Figure 18, it is assumed
that the calling mobile terminal (and the PLMN) is capable of supporting video .



that the calling nobile termnal (and the PLMN) is capable of supporting

vi deo 24 Novenber 2003 46 tel ephony using a UDI bearer24 t a daﬁo%rate of
. . . oyembe

64 kbitsls, corresponding to the nmaxinumdata rate avai abie f or

conmuni cation in the 1SDN network. This situation can be considered
optimal, as the capabilities of the mpbile station (and the PLM\) match

those of the I1SDN and the nmaxi mum data rate available in the system can be

used for %épﬁ&ﬁﬂﬁn%%bééﬁér%a déﬁa irSite GFLIME/S, RIredBBhdiRgTd Md ONS

designed for use in neration PLMN networks such as the UMIS system

wi || be caminenotiatappleravailgbtenfar ¢camoumicativeainetheskDN cetwork. tThés second

exanpl e of . .nobile_originated call.setup,, repre t ed Steps b to 13b in
Eoure’ 16 5tRr Eal ke b AR deanina) BB 1he FRRPINES of M, AR, stafort 01 Py
does not sgampant RLMN) hracierthese afdtie? ISBNE spld Bk hadiglusn dathemed ore, the
M5 requests a video call to be established using a bearer service with a

| oner dat @avakakde innthenpysters€an ke used i endiiptesds comawnication: Vi d&. The

data rate o] -t o-end. | [ |.s.t:hugrdl 0] by

capabi 11 ¢ Paaet fosf bl “BeigrTtRlcR it Lisa S G8bbEsh BEMIF g
arise, foetworkapuehvwlietiheUSMTS sydtemsiilldenesgdble of upponidithisnohd loé
termnal in 2nd Generation PLMN networks offering data rates appropriate
for videoPCRERSHRYAG. As shown in Steps 1 a to 13a of Figure 18, call
establi shment froma PLMN nobile station to an | SDN term nal conmences
when the PLMN term nal issues a SETUP nessage [Step 1 a], conformng with
t he recomhetiiasecorsd ekam@EvbDmobie paigindied.c2ll satup,trepkddEbtedby \Btepat. | n

th I ' depj gt ' ' 8, it i d that
a vi aoo edPvPelA BEEre Yo dd e Bt dnadaling, gt siaton AT R he
bearer caggdipiiN BeednsotlsbppddHPTUIBE ihears ﬁwg%bﬁfraié’%fﬂ%itwsage-

The SETUP_nessage is received by the MsC of the N, which subsequently
sends an (Toerefpra.t thel M&ddequsstaiss sidge calAty heo establisisBi usingala beareihange

netvor k 1 8oRe MG S B8T5T o, Py 07l P 4 e PEoRelE it Bldrer' S
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 2nd
Generation PLMN networks offering data rates appropriate for video

telephony.

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

The SETUP message is received by the MSC of the PLMN, which
subsequently sends an ISUP Initial Address Message (1AM) to the ISDN local
exchange [Step 2a). As end-to-end digital signalling via the PLMN, SS7 and
ISDN network is assumed possible in this example, the ISDN LE receives
direct out-band signalling indicating the contents of the LLC and BC
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Novenber 2003 47 information elenents. It then transmzllﬁ a (g 2”06 SETUP
nessage to the called |ISDN termnal, indicating the reques e ?I type
and bearer capability in the BC and LLC information el ements of t he SETUP
message [Step 3a]. Meanwhile, the gajeway MSC infornms the calling nobile
station that call setup 1is proceeding by issuing a CALL-PROC nessage [ Step

4a] . On r aE6HRAtioH elbhfér@g-r%e'm%ts b @Qbﬂgﬁ'ﬂ?ﬂf’ %é@ag@h@‘fﬂfé chll&d

conpatibilit e requested call ty Pe and bearer Capability and
t ransmi tsl%DétsHmlnatAndmthsmt@é@a | typa had ieoren capsabilix dhdigge [ St ep

5a]. The bse uen an | SUP r.ess. .Conpl ete
vessage. PRon™d it JIEEAHGR, PRaRe°Bhathel SEIUR Batras T o ctut r e
for routi MearefhilehtheCgatewiag MBE inRimedhp @alingagsidselion e celideld ep 6a] .

Next, the ISDN term nal sends an ALERT nessage to the I SDN | ocal exchange,

i nf or mi ngls RrOCERANIMVIEPHIRS RaGALLAIREE messane [,Séﬁlp ddl-subscriber [Step 7a].

This information is forwarded as an | SUP Call Progress Message (CPG via

the SS7 network to the MSC [Step 8a] which, in turn, sends an ALERT

message t @ feeeidldfitng SETIP heesshat| the [SDIY perddhaladibcke lits eguapdtibjlitg onnect s
I ngi | 1ing subscriber. Wien the called s bscriber

answer o Wity 8%: resqes q'ﬁ‘ﬁsté’agean hegiier CrPaRITonand SHOaREnt o8 (he MEC
[Step 10af, Imd ﬁa{a&ﬁgsg@g& tarf Nﬁ\ﬁl‘%@h@ﬁgégggep{o Mraease MSC

[Step 11 a nal |y, sen he cal l'i ng
subscr i betodabtexphadgé smbdeauerdlynmsuasmn $aUPabddrdssr Cbrreple:tel Meissaggiest i on

[ tabli jn thi t t

of 64 koi [APEH RGNSl anie i Bt 31 the adifF Scaadis comrait ot Pulley Steps
1 b to 13bf ke chl4s ehe %%Ile&ﬁahy%\%bbééﬁ%wéﬂ Pgl%ﬁd@a]' Nekt, RBNSDNI M | ar
to that just described. In hi's case, however, the nobile station does not

support t FFmeaalgands/ an erblERBmseslagetigtthedauNai@@l exshangsp dnforming & v. 110
28. 8 kbi tﬂaﬁ rp'l%%ge hag %Eé/ﬁt&ceto the Qsﬁled Quﬁsc?ibe? FsTtg 'Fﬁs‘?ﬁ% mformaNSKEfgb er 2003

forwarded as an ISUP Call Progress Message (CPG) via the SS7 network to
the MSC [Step 8a] which, in turn, sends an ALERT message to the calling
mobile station [Step 9a] and subsequently connects the ringing tone to the

calling subscriber.

When the called subscriber answers, a Q.931 CONNECT message is sent
from the ISDN terminal to the MSC [Step 10a] and is forwarded as an ISUP
Answer Message (ANM) to the MSC [Step 11a]. Finally, the MSC sends a
CONNECT message to the calling subscriber [Step 12a] and a connection
suitable for the call in question is established {13a], in this case a UDI bearer
service with a data rate of 64 kbits/s.

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



48 Figure 19 illustrates call establishment froma nobile station to an

| SDN termnal (nobile originated call setup) accordin e ond
enbodi nent of the invention, in the situation that engzlﬁrgvem%rﬁﬁg

conmmuni cation of the LLC information elenent is not possible. In this
embodi ment, the transcoder in the MG 10 is adapted to conformw th V. 140
so that it can indicate a call type as in-band transmtted V. 140

i nfornati ﬁquré n1@@l!d§tl%%§rcailt§§aﬁ!ﬁcﬁnﬁeﬁfoﬁ§m at hibAE Ostafiod koCan IBDM cat e
V. 140 signalling in the LSBs of 56 / 64 kbps PCM nodul ated data, as

expl ai nedterm!naidmbﬂa@r@meﬁ|calitsetu13) arhagling tmthmmdtarab@djmtonmt of

MSC act s |1 41 f.or ans ttin et ec

nter or ot e, TR i ey MR I Pend LEBRE omhEyeeBhr BL UBR AR, &

manner an#ifognatior elehiait |§Iﬁ§tc;b¢§w@lel i €68 RAdMMCH, tthe raBvtSIckIn the gur es 20
and 21 illustrate npobile-to-nobile call setup scenarios according to the

second enbbefy HEre agaptakta erAaEm dﬂth Y40 thiah i candndicatena icath e a%f a

mul t i medi a 0,de i
bet ween t\?\noB%S rm%ﬁlltt%ést a @orfgfog% ﬁhé@ssﬁggﬁéug%camgés%t up&3| gnal | i ng
t hat t akes$rabhstodsnt IVGGs mdubeiter\/tme sRindiinmeinvtbek.SBs ofi66 /BY kibpuBCivat es cal |

est abl i shnent  bet n a UMIS, np station and a 2nd _generation (e.g
GSM nobi fodyatof ata e WP@'@PE fheaMe149: ShagliGatipan: Tovs, EHETIRD CLL he use

of a red“%ggﬁﬂﬁ}ehh Gof RSO %t% aboW ggTﬁﬁ;ﬁgé&ﬁé? i %F 4 r?s%uam

Il lustrate sta | 1 shnment roma rmnal to a |Iesat|on

usi ng a ddefedtingizedi intprpieding VINA6 signating. iretitis pammﬂ$emmptmeédanm angenent
in which onl nber s e, ,us ane to identify.spee calls and the
other to AdBRRLATRRESSioba dgsfibed i GobRe b G e 2. the H R
12 contains a database entry corresponding to the called line
identification indicating the call type. However, in this enbodinment, this
dat abase ighresR0 ango2 billisirate: mehie-to-mnhilatdal geturscenasiosaadeordipe to s speech

and the o e. i ype is
speech, %H?I% %orl gl oA %ﬁgbfs%hrgéng'&ghéon’t%/%ﬁgygﬁ'gda&% e tﬁgﬁ%g{% éf t he MSC
10 and trmuattmtaded calleast 8. &xdghple. NEihuRy K0 Hibsevibes ¢dll Ie‘ste\tﬂnsﬁlﬂiem t he
actual type is determned by the IW 11 as described with reference to
Fi gure 5 RBbveen two UMTS mobile stations, and shows the ISUP call setup signalling
that takes between MSCs within the PLMN network. Figure 21 illustrates call
establishment between a UMTS mobile station and a 2™ generation (e.g.

GSM) mobile station.

A third embodiment of the invention enabling the use of a reduced numbering
plan will now be described. Figures 22 and 23 illustrate call establishment
from a PSTN terminal to a mobile station using a dual numbering plan. This
embodiment provides a hybrid arrangement in which only two numbers are
used: one to identify speech calls and the other to identify data calls. As in
the arrangement of Figure 2, the HLR 12 contains a database entry
corresponding to the called line ideniification indicating the call type.
However, in this embodiment, this database has only two entries: one
indicating that the call type is speech and the other indicating that the call
type is data. If the call type is speech, the PSTN originating' signal is
transcoded by the TC 101 of the MSC 10 and transmitted over the radio
network. However, if it is data, the actual type is determined by the IWF 11
as described with reference to Figure 5 above.
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described in nore detail, wth reference to Figures 234ﬁndnﬁ:»§fzoﬁé gure 22
i lustrates call establishment for a speech call. Wen a cal origi nates
fromthe PSTN 15, an initial SETUP nessage is sent which includes the

called line identification (CLI) - inghis case for a 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 the HLR 12
for this call type (bearer capability) corresponding to the CLI, and sends

a SETUP nEedzpsablishmentg this embpdineerh will nsw teedesasibarrig mare detaild t hat

the call C e e M5 18 responds by sending a
CALL- CG\IFwntﬁgrggeggﬁ(g P; %gé\lsl gzg%]gﬁ ged the conpatibility (e.g. user profile

capability) with the requested bearer capability [Step 3]. This nessage is
forwarded _as a CALL- PROC nessage to the PSTN by the MSC 10 [ Step 4A Then,
the MS seﬁaﬁlran22\u@¢etra$egs%@betstabdlﬁemﬁetfphfa)rapﬁﬁgh galk: haWhanél Rl has

o o Brfgreacif], MUOPSTIPErs [ Shehiel SPFUPORAIIBEIY sLhE MRy

connects ringing tone to the'call scri ber
CONNECT mischadpss the salidd finerdemdickBon c(Cﬂ_Ih)e NBGh[sStage Tgr argpeebhredilt om the

MSC to th STN.[ Step 8] .when t ecal scri ber ans rs and a
connect i oﬁﬁtQBpHd '&%t @%P”?%e EB%%-C tﬁ_']{fscqﬁ{a@s =] g‘g@ 3% | BNt r at es
Ca".esta_e&nég;geﬁqmé% thisIBLA irftdtin V‘g?f’e“céll filld a8ldpRLbA! ePhe IMSE! 141 PSTN

15 (in this e e’ a nultinme 1tral TUP message 1s sent
whi ch inctaa!d@thet HeRct? fardhilsiqad tymfbeefrecaapmmypmtyespondmgttutﬂhe Cldse for a

dat 1. [Step 1 t HLR dat ab t
ot esoonanH s, SEIUR Hesrbs o8 14 Mrohd P ulormiii B3RS o™
asks the Hh&tﬁgtlfl'fércélhﬂyéqu'sbeé&rﬁ)%l@b@]r erh@mhelrebmna@byeeﬁam@lélg to

the CLI, and sends a setup nessage to th to informit of

| ncom ng CAUU-CENF piessage péler hawmche;zbed @ree gom@aaerhwﬁtg d@teapfcgfrbe) [Step

the compSrParBE IR e PRl Bl i LR T T TR es S 19,7 o>
message | mmmwedwmumd@mseage t6Ahe HIIC byeihedgsCoyo {HepMBC 10
[Step 4]. Then, the MS sends an ALERT message to the MSC informing it that ringing

has started to the called subscriber [Step 5] and consequently the MSC

connects the ringing tone to the calling subscriber [Step 6]. Finally, a

CONNECT message is sent from the MS to the MSC [Step 7] and then from

the MSC to the PSTN [Step 8] when the called subscriber answers and a

connection appropriate for the speech call is made.

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



24 Novenber 2003 50 Then, the M5 sends an ALERT nessage to the VsC
informng it that ringing has started to the called Slﬁ?ﬁl’: 2JO§tep 5]
and consequently the MSC connects the ringing tone to e

subscriber [Step 6]. Finally, a CONNECT nessage is sent fromthe M5 to the
MSC [Step 7] and then from the MSC tgythe PSTN [Step 8] when the called
subscri ber answers and the default connection is made [Step 9]. Next, the

MSC endeavpighs tHeOMEEESRIE AR ALPERﬁ%é@age%éthémsc |hfbrﬁ1m%€]it%ﬁmmggng upon
connection, the V.8 | V.8bis signal detector 41 of e MBC T

i nt er pr et HashelargiNoitheyicsded s .serlberv Slsips 55 lagﬂdabOmsfq,ﬂL{eBlﬂEpihEOMSQ'he

signallin t ego tion servrc

correspon Pﬂégégl\/ﬁ]del Wt‘%é% fol r{n% ?C)F esq\p@&n%r I(ﬂﬂ&ﬁn% n%odr nment ,
the MsC IOIBNNﬁm‘lememdgé li§§ém0ﬂﬁomfthbh’ﬂ8h©6th@rM8€| [Sep fr?a%%éﬁmrmB cal |
contr ol prot ocol para 9.3.13). In other words, in this case the

detector the M%‘éﬁ@rtheé%STNdSr@ §&esr\rhﬂmntr@a@altﬂqi sidsEriber apswerang /bRl a cal |
(H. 324) a'ﬂ%{aﬁl#@orﬁ%fﬁﬁ lssﬁ{a\(i' C@:‘{[gé 92 28. 8_kbps transparent bear er servr ce
on

cat egory. necessar conne within the MSC (including activation
of nodens) are rearranged for exarrpl e as in the GSM Phase 1 proposed

"al t ernat e nd data" seryic The GSM | UMIS speech bearer output
to the no qxg ﬁ@ﬁﬁ%&(ﬁﬂ@@é‘@ﬁﬁf@ ﬁ@'npéhﬁﬁgl@lé’@@t%@%l{k% 963rﬂp‘§&rent

| Qudspeak ghonagdiri@ibAN th 8¢/ NPeHR! SignblifigautectorPRs s e fs@eler m ned.

However nnecti on between the term nmai nt ai ne nodem
handshaki injetpakissthpl RSEN[Bigimatad V.8 TWbremnﬂmge[Gtempabmhet slgnialhngt he

Wi rel ess net IS ,set_to be the sanme as that rmned for t PSTN, so
hs o’ opt AP (BB RiarinTcalih B8N 15 atpadint o Lest ed
cal | type/[ GMVETS Iignalilie Y thet MSTS ) NBRRSaBE this ERdoNRRekO theomEt e the
GSM / UMTS bearer nodiflcation process [Step 13]. The connection I s now

conpl et e fiRstigatfs rmmafleat@@w@ﬁrtheabear@rmmeethet RSMHgyer Zecall negnteald M5 18
[Sten. 121 prBEBH SR bR B 8% B35 ¥ dnbf fiord5 TREAR Rle dREBRr! M

opti m sed Pre ear efr
41 identifies the telecommunication service as a multimedia call (H.324) and

the bearer service as a 28.8kbps transparent bearer service category. If
necessary, connections within the MSC (including activation of modems) are
rearranged for example as in the GSM Phase 1 proposed “alternate speech
and data” service. The GSM / UMTS speech bearer output to the mobile
station speech channel is preferably blocked to prevent loudspeaker
activation in the MS until the call type has been determined. However

connection between the terminals is maintained.

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

Mapping



24 Novenber 2003 51 Typical mapping operations perfornmed by the MSC wi | |
now be described, firstly fromV.8 to GSM and t hen opt# dioadmbeap)od ng f or
V.8bis. As will be appreciated, this mapping is only exenplary and sim|lar
mappi ng coul d take place for future networks such as UMIS. GSM si gnal | i ng
is generally derived fromISDN, i.e.®t is based on ITU-T Q931
recomendation. So too are 3G tel ecommuni cation systens such as UMS,
hence, their particular conpatibility with such mapping nethods. In this

enbodi nentrypicaf @f |h%'bﬂe?étﬁ5ds”9eﬁ8r b&ﬁ tyg CR %ﬁ"ﬂdvp%% agééﬂb%ﬁ ' S

mapped into the HL | evel capa rmati on el enent
(based onficgtlysfrom Et&nfq) aﬁ$M ahdftbﬁnmwtmmall ehaﬂplng foo\/t&lmsbeAse\mllsfm VI ce i's

mapped in apabi | i i nfor t|o e enent in M Furt her
details O%BPL&?%EQ %ﬂ%&'@ ésbop‘;( ’{E)L PWOW‘ E‘SQBIrlgi ??}‘é;? dfent) are
al so proviptiee fonfuthe helloaks Baciies LINPEL aaspf s@l’iﬁthﬁ@@é’%@ﬂerﬂ?@eﬁv&j V. 8bi s
and GSM si gnal ling. information, which is relevant to t erm nation of

t el ecormufiPERISON. ber i iz basgehen |TU5Tth931n@@0m©I\)daﬂDIme Soé@eraeaé'é% refer

to the fo nt are r ated herein
by refer ehﬂg&’ﬁﬁﬁ%@ R%’c%ér'ﬂgn éi— %ﬁ% §9§e.. o‘?@i‘é‘ﬂ}%ny |
t el eservi cempatfibili§Dhth 2lich Hﬁéﬁbl@ﬁ@m}ﬁatl on F. 700 (07/96) - Framework

Reconmendati on for audiovisual/nultinmedia services [3] |ITU T Recommendati on
V.8 (02/98) - Procedures for starting sessions of data transm ssion over

the publi g %%ﬁ%lh@h?ﬁmﬂ%atlaﬁtr&@ h%[télthé -{éfég Bﬂgtéfe?\ﬂcé/ bi's

(08/96) - Procedures for the dent | ation an se et Gneo n nodes
of operat mapped mfbtvdhbeHLQD(lﬁgB2Ievbiet:apa!mlmj¢tlafo¢mlaounteléﬁfemﬁ natGem

equi prent ata,term nal equi pment (DTEs) over .the

ggn erpal géa{D% é 66%306 W%lmtiary, information relati ? the bearer )serwce is
mapped info the BC (bearer capability) information element in GSM. Further
details of the HLC, BC and also the LLC (low level capability element) are
also provided in the following description of the mapping.

The V.8, V.8bis and GSM signalling information, which is relevant to the
determination of telecommunication service types, is outlined below. The

references refer to the following documents, the contents of which are

incorporated herein by reference:

[1] ITU-T Recommendation F.721 (08/92) - Videotelephony
teleservice for ISDN

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

Recommendation for audiovisual/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 (08/96) - Procedures for the

identification and selection of common modes of operation




t el ephone network and on | eased point-to-point tel ephone-type circuits [5]
| TUT Recommendation H 324 (2/98) - Term nal for |ow bi2t Noedngber 2Bt | medi a
comuni cation [6] Digital cellular telecomrmunications system (Phase 2+);
Mobile radio interface |ayer 3 specification, GSM 04.08 version 6.2.0

Rel ease 1997 [7] | TU-T Recommendati on®H. 245 (2/98) - Control protocol for

mul ti medi a comruni ﬁaw’on. V. 8 si %nal ling to be mapped 3 Table 2 in [3]
lists the informat PERVEER €46 GIRyiiREpingiiag SaLinMeNtdDGESy agd batyRsN| i ng. As
can be seen, the c ' j i 4-Ss able 3 in [3]
illustrates how thgéga{)ésmér!%gyﬁgﬁgﬁtéba?é% O?EF E%&%‘%%@I Sp\@{rrt?‘le-gul ar call
functions. As nent telephonsosyork madior leased poimtitoipeiteleptone-typa he cal |
function category can .be mapped into the Q931 HLC information elenent to
provi de the GSM netlBYR wi t h i nf or mati on pertaining to the

t el econmuni cations service or call function and the bearer service. Table 4
in [3] indicates the availability of PSTN V-Series nodul ati on nodes ot her
t han V. 90[51The avalTWni Reegmmensiationdhdad (2/08) nd enpinal &rilow bitrdte can be
used with the indi I nction. and if it is desired to convey that
capability to the @A@ﬂgﬁ%&rﬁ@gﬁc@g%l e, if an H 324 application is used,
the use of a V.34 full duplex node is nandatory, and the other options

woul d notﬂge i ndi cated. The nodul ati on node information is only used
bet ween s i n orgial cgllylaptielerammypicadans sysisauiPhassr2 noledile A t er

selection of a co : | : . det erm nes
the data rate 24 m@/ﬁg%ﬁg’r@ﬁg%@g@g 3%%#1‘0? Hgnn(ggﬁb?g%ye rggﬁlﬁi%%)s) on the
basi s of how good Reteapeald9%d (BER) of the PSTN line is. GSM (Q@31-based)

signalling onto which the above V8 signalling is napped by the MSC GSM
specification 04-08 [6] defines the nessages for circuit switched call

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

multimedia communication.

V.8 signalling to be mapped [3]

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

telecommunications service or call function and the bearer service.

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

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



control. In particular, section 9.3.23.1 in [6] defines the SETUP nessage
content for nobile termnated call establishnent. This 2Adbsager 2@®3sent over
the network to the nobile station to initiate nmobile term nated call
establishment. The SETUP nessage contains relevant information elenents

for the BC (bearer capability), HLC (RPgh I evel capability) and LLC (I ow

| evel cap abi |, t 0 I s_these |nfornat|on el enent s
whi ch t e Tegh e Hlaods (B o fﬂ%ﬂé@&ﬂﬁ%@%ﬁf hew geoditisoeelith{BERBC The
pur pose ofof thePBTAl Bie gapabi ity information elenent is to describe the
bearer service to be used in the connection. Figure 10.5.88 in [6]
illustrates the BC element for GSM This el ement contains 16 octets (8 bit
units). Sl | . . _toreo,ln octets 3, 4, 6,
6a, 6C and—® oF S & NGNS &4 er node
(octet 3)bytBetMIC O circuit nDde 1 packet node Circuit nDde I's selected
Dupl ex node (octet 4) Bit 4 24 Novenber 2003 54 0 half duplex | ful
duplex Full duplex is selected Synchronous/asynchronous (octet 6) Bit 1

0 synchr ojayg sdedfddon 0494S[6] defines the messages for circuit switched call
control. In 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.
BC

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

Transfer mode (octet 3):

Bit

4

0 circuit mode
1 packet mode

¢ Circuit mode is selected

Duplex mode (octet 4)
Bit
4



Synchronous is selected User rate (octet 6a) Bits 4321 0001 0010 0011
01 00 0101 0110 0111 V.110. 0.3 kbit/s Recomendat 20 Nowerdbearmmz V. 110
1.2 kbit/s Recommendation X. 1 and V.1 10 2.4 kbit/s Recommendation X 1 and
V.110 4.8 kbit/s Reconmendation X.1 and V.110 9.6 kbit/s Recommendati on
X 1 and V.110 12.0 kbit/s transparent 53¢non conpliance with X. 1 and V. 110)
1.2 kbi t/@(/\;S gi /'s Recomrendation V.23, (asymretric) X 1, The coding

poi nts sh abBVEURIeX ysed to indicate the user rate. At present there is
no e.g. 2§.8 kwdggﬁxrate available in GSM However, Q 931 offers a

w der set of user ta rates that can be used when specifying the BC
information elenent. (An outline of how the mappi ng m ght occur for the

28. 8kbps and ot her unspecified data rates in GSMis outlined under the
headi ng "Pot enti al *Bd YlbduRlexis seleeiedr at es”). 24 Novenber 2003 55
Connection el enent (octet 6¢c) Bit 76 00 transparent 01 non transparent
(RLP)

Synchronous/asynchronous (octet 6)

Bit
0 synchronous
1 asynchronous

e Synchronous is selected

User rate (octet 6a)

Bits

4321

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

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

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

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

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

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

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



10 both, transparent preferred 1 1 both, non transparent preferred
Transparent is selected O her nodemtype (octet 6d) BiztSlovénbedf0301 10
V.34 is selected Potential BC for other bit user rates. Fixed network user
rate (octet 6d) Bit 54321 00000 Fi xed network user rate not applicabl e/ No
associated wth this value. 0 0 0 0 159.6 kbit/s Recommendation X. 1 and
V.110 00 0 10 14.4 kbit/s Recomendation X.1 and V.110 0 0 0 1 1 19.2
kbit/s Reconmendation X. 1 and V.110 0 O 1 0 0 28.8 kbit/s Recommendati on
X.1 and V it/s Recommendation X. 1 and V.110 no ot her
nodem typgjoér%ggl ?'?ggarﬁ%ﬁit(é?tseéplﬁgl d V.32bis V.34 neaning is 24 Novenber
2003 56 @0 1 1 0 48.0 kbit/s Recommendation X. 1 and V. 110(synch) 0 0 1 1
1 56.0 kbiit/s RecomrendationX. 1 and V.110(synch) /bit transparent 0 1 0 0O
0 64.0 kbi't9s bit t ranspar ent

00 transparent
01  nontransparent (RLP)
10  both, transparent preferred

11  both, non transparent preferred

¢ Transparent is selected

Other modem type (octet 6d)

Bits

76

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

10 V.34

¢ 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



For an exanple data rate of 28.8 kbps, the elenent highlighted above m ght
be used. So 28.8 is selected. Acceptabl e channel codi ngdNooeatlet2®2), nobil e
station to network direction: Bit 7 0 TCH Fl14.4 not acceptable 1

TCHI F14. 4 acceptable If 14.4 is inplemented then it can be selected. Bit 5
0 TCH F9.6 not acceptable 1 TCH F9.6%cceptable Normally, 9.6 is

i npl enment ) 11 Bi 4 TCHLF4. 8 not_acceptable 1 TCH F4.8 acceptable
4.8 exi stg’d%ié &fhoﬁgr‘j 'ﬁlﬂys%e&@ﬁyﬂﬁg%i%xépﬁ Vel 1heied) codi ngs (oct et

6e), netwprkitior M5 drectdpps [l S e be,set to
"0". 24 Novenber 2003 57 This mag?ndﬂ?r@g%ﬂ%'ﬁg? nglﬁamri'qggﬁg]@%hbenge what
ki nd of channel coditmagsparentised. This is required in the present case since

net wor ks iynj hi-ate t | tup renegotiation. A change to current GSM
i mpl ement Qﬁ @rg [it]s ngg@g@)'bﬁbﬁgﬁ'&)@'ﬁ i's. Maxi num number of traffic
channel s (octet 6e), M5 to network direction: B its 321 000 1 TCH 001

2TCH 01 Q0 3TCH
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

0 TCH/F14.4 not acceptable

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 TCH/F9.6 acceptable

Normally, 9.6 is implemented as well

Bit

4

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



01 1 4TCH 100 5TCH 101 6TCH 1 1 0 7 TCH 111 8TCH 28. 8kbps can be

obt ai ned by conbining two 14.4 channel s using HSCSD. TBhiev&met ghoal so be
done by conbining three 9.6 channels. Maxi mum nunber 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 nean5fThat network is unable to deci de what

kind of channel coding is used, and would require a nodification to GSM
BC | nf or mrdf ookt meaa thab petwemk @onchtscidet what kisd®fiahacsrl codibgrigl

signal ling..s defi.ved f Lfi far.the put.ppses qof . GSM The
BC el em&*n?’I Sé;&'scﬁéllsse' réetc)]g\f}lga iqg%%r@%gggggg%e bsifg‘i?é&t"‘(‘?{%l\‘ﬁ@g%nﬁ? F?%\rre of

ref er ence sefupt hireegptitont. Aapihn@ato eorreRt SN embRIMERBBod & hBedde 1§ 931 BC
i nformati o%ggt@nent there exists one additional coding point which is

needed an§ i be included in UMIS signalling. This coding point is
User information layer 1 protocol (octet 5) and is described bel ow. User
information layer | protocol (octet 5) Bits 54 321 00001 COTT

st andar di $4akimatrenambpt obinaffic thannéls466tedbe) MS0Qo nEwerk dirgetioas t he
presence @f octet 5a and optionally octets 5b, 5¢c and 5d as defined bel ow
00010 Rec ndation G 711 .t-law 00011 Recommendation G 711 A-law 00100
Recommendat2 ¢n G 721 32 kbit/s ADPCM and Recommendation 1.460. 00101
Recom‘rend%toi (O)ns H. 221 and H. 242

1 TCH
001 2TCH
010 3TCH
011 4TCH
100 S5TCH
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 6¢), 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.



00110 Recommendations H. 223 and H. 245 00111 Non-ITU- T standardi zed rate
adaption. This inplies the presence of octet 5a and, a@pitNoosatety030Ct ets
5b, 5c¢ and 5d. The wuse of this code point indicates that the user rate
specified in octet 5a is defined by the user. Additionally, octets 5b, 5c
and 5d, if present, are defined consi®8tent with the user specified rate
adapti on. 01!8%2%' TU-T standardi sed rate adaption V.120. This inplies the
presence Ot P31 BC ifermatiops elemsnidaerseedals enriadgitivoalatading peinét s 5c
and 5d. O [ : ' , - f f{ing.

Al'l ot her ]ﬂ\;/}g u@%ﬁﬁ%ﬁ%@ga%déggeﬁég@WﬁﬁgﬁL]%@%E %ﬁ@l@w’g&sel ect ed
LLC 24 Novehiser inkg:to® lafére! pmtotayectet ipad iibdésdribedisdswnt i on el enent is
illustrated in Figurel O 5.104 of [6]. The purpose of the |ow | ayer
conpatibility information element is to provide a nmeans which shoul d be
used for wmfbhhgﬁ(_;,yb@@p_qlﬁr@@mgy%&% Egddr essed entity (e.g., a renote
user or an interworking unit or a high I"ayer function network node
addressedBifg the calling user). The Low Layer Conpatibility information
elenment is transferred transparently by a PLMN between the call
originating entity (e.g. the calling user) and the addressed entity.
Except fol 4 te2iinformati on elenent identifier, the |low |layer conpatibility
information elenment is coded as in ETS 300 102-1. This information el enent
is not ne®B884ri|y REdTESaRdardised: rate sriaptiondV.Ad0, tAB0 BndcXiBleyiddsi n t he

BC. HLC The purpose; of; ' bility.informatio enent is to
provide a neans by'r@\%’f (:SLW'fe wéﬂgg%@(g{%@éfg%gﬁdéﬁ 'BRaﬁ)%gaéﬁw%&f‘?!%?ﬁ‘ﬁ’ty. The
hi gh | ayer conpati bbdidsyefinedrbadwon el enent is coded as shown in figure

00010 Recommendation G.711 p-law

00011 Recommendation G.711 A-law

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

00101 Recommendations H.221 and H.242

00110 Recommendations H.223 and H.245

00111 Non-ITU-T standardized rate adaption. This implies the

presence of octet 5a and, optionally, octets 5b, 5¢ and 5d. The
use of this code point indicates that the user rate specified in
octet 5a is defined by the user. Additionally, octets 5b, 5¢ and
5d, if present, are defined consistent with the user specified rate
adaption.

01000 ITU-T standardised rate adaption V.120. This implies the
presence of octets 5a and 5b as defined below, and optionally
octets 5¢ and 5d.

01001 CCITT standardised rate adaption X.31 HDLC flag stuffing.

All other values are reserved.

e Recommendations H.223 and H.245 is selected

I_
—
O

|



10.5.102 and table 10.5.125 of [6]. The H gh Layer Conpatibility
information elenent is transported transparently by a2rRiivNrhierw@en a cal l
originating entity (e.g. a calling user) and the addressed entity (e.g. a
renmote user or a high layer function network node addressed by the call
originating entity). However, if explbBitly requested by the user (at

subscri ptiéglg3 ti %’ a network which provides some capabilities to realise
t el eser vi Iﬁ’é’gg i pralibility informatiemalansentis ilvstiategen Figuned Odu 64

servi ce. 0 £ 0

Fecommendat 1on: T34 Rabesps! BEdaRaave il AR dBfet o

i denti fi c@ro\dte (apaneanst)whidh tsholifb 4122 1ise 00 0 gatitaifip osheckPy 630a®

Facsim |l e gou ﬁ/S ftR commendation F. 182 [68]) 010 000 1 Facsimle Goup 4
Class | (R 96‘?11‘%& ¢t \Sze-ﬁ::l%ﬁef["é’éq PSBr 67 7| iBirworkdng upl oradygh Byer ni xed
node of o ho 0 cohuRRday| 230140 n il ervice
G oup 4, %ma(gz)gsﬂle?’}%hdﬁlbﬁg ?Recogn’?r%nggttﬁgn%g!l'[i]é4§]g%q'0q-{%8WeLla§P Zx

servi ce, Kesppatiiy pnrestianl elemaid isf trapsfieaedoratferontipinani FhMN 220

[71]) 011 Tel et ex. service,..b3asic de of operation (Recommendation
F. 200 [72&%‘%"18&‘%}'&ﬁ%'”ﬂa@@&y%&eéﬁﬁf’é'lﬁ@cﬁ @@Qt{]h@n%&%%ﬁ‘ﬁd[m] and
T.102 [74kn)ity011l 001 1 International Videotex interworking via gateways or
i nterworking units (Recommendations F.300 and T.101 [75]) 011 010 1 Tel ex
service (Recommendation F.60 [76]) 0111000 Message Handling Systens (IVHS)

(X. 400 - E‘?(Eé&ls faectﬁgnﬁmﬁ{d-tﬁﬂse[emér}t identifier, the low layer compatibility

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

This information element is not necessarily needed because the same coding
can be conveyed in the BC.

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:



10 00 00 1 Osl application (Note 2) (X 200 - Series Recomendations [78])
1011 11 O Reserved for maintenance (Note 4) 1011 11 1 Redervamster bas
managenent (Note 4) 11 00 00 O Audio visual (Recomrendation F.721 [79]) 11
00 00 1 through 1 1 01 11 1 Reserved for audiovisual services [2] 11 11
11 1 Reserved The F. 700 Recommendati of®[ 2] provi des a net hodol ogy for
constructing nultinmedia services which is tinely and responsive to the
needs of both the End-User and Service Provider. This nethodol ogy |inks

generic EnflgMefler cAR cité‘f?sg'r.bQFH il W ith the established set of
net wor k i nqlgependent Eibw I né %ﬁoge{sl 0 o(?thzyr comuni cations capabilities
bei ng devditsped within 24 Novenber 2003 61 |TU-T. The procedures descri bed

inthis ch(gg'rgsg%atl on are intended for use in developing a series of
General Servi'ce”Reconmendati ons which conbine the required conmunication

tasks and onediceg QOTRASSIESy i nto an architecture for generic services (e.g.
for Multinmedia Conferencing Service, Miltinmedia D stribution Service,

etc.). WE@0&HI0iQ FiecainriecGraumedt(Recsmmerdation F.482468]) | abl e, this

hodol X he basis f i b
End- User s Sahf TR 871 ECRATE, R 7R s KRrdhgminetdatinefietocer v ce o
sol ution. 0Bj 09 100 A@lktbhr weaNicd 1063dis, SRECiHhiked irofle 7. &Guthfiole used

for e.g. H 324 code point or a totally new codepoint could be designed for
UMTS use. V. 8bis siigaeemnmendationer 280pb@]] andTiasisimigs Bervicg 4rdustds t he

standard informati @, Calqp9kd ﬂf(%%@amg{r@daﬁ%mﬁti n V.8bis signalling.

It conprises categories such as inedia termnal to

readily céte® 100 Gleletéxt sareicee! lessic Varsd Sprotbesatigli medeobf thmsation
tel eservices are illﬁstrated in Tables 6-3 and 6-5 of [4]. One advant age of
the V.8bis capabil (RGeRERRAgHon £.2200711) n nost cases, it enables

GELTy oo, ST T2OLTEkOX Lyl Yk, Yt ACPARDY, ELATBROL® o
and commonly used FOM¥E[72]¥ an H. 324 operation node not signalled by
V.8bis | SOdF?iOr § q’O tSrg}(ra\tax based Videotex (Recommendations F.300 [73] and
T.102 [74])
0110011 International Videotex interworking via gateways or interworking
units (Recommendations F.300 and T.101 [75])
0110101 Telex service (Recommendation F.60 [76])
0111000 Message Handling Systems (MHS) (X400 - Series
Recommendations [77])
1000001 OSl application (Note 2) (X.200 - Series Recommendations [78])
1011110 Reserved for maintenance (Note 4)
1011111 Reserved for management (Note 4)
1100000 Audio visual (Recommendation F.721 [79])
1100001 through1101111 Reserved for audiovisual services [2]
1111111 Reserved

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

building blocks or other communications capabilities being developed within



term nal nust conplete call establishnment and performa H. 245 [7]
capabilities exchange to determne if the far-end ter mzaalovaippoorts t he
desired node. Wthin the Rec. V.8bis Communi cations Capabilities (CO
field for H 324, the CCfieldis formatted into one or nore sub-fields.
Each sub-field ends wwth the octet imlwhich bit [n] is set to 1. Follow ng

the first fgb'-;f_i_el d, the renmnining sub-fields, if present, shall appear in
the sanme ofdel- The mipesdurae descdbed daithia: Ragommeandagen sadstended for

transmtt ; ' i o fr 4] o 1n the first
sub-fiel d%ﬁewgeﬁg\rﬁlﬂngq % {Sg@?ﬁ@%%ie%%rgge I\%%%r]&}@re%%%%%%fv mﬁlﬁre

Meani ng Vicdewiishdhé rbquised conirgunitation taskecand maddivi datpdrserdsimor ed per
Rec. H. 324@%%@5 6f 6). Audio Shall be set only if bi-directional audio is
suppor t ed 2hefegiYe Tor gesgrie 3arvicgs 1.9. HRE Muftmsdiaskanfensacisst Semiog, i f
encrypti opji i H : | es that a
dat a subfie?lgmi%g%g?ﬁitgﬁ%’msml C%’eegéf on Eei%p%g%blegﬁ E?r%'lrn%ﬁgélgﬁ% t he
dat a subf i@ dr yets availagbde,s this enetitodiobogyl banabé arsed as! theéebRsisf fdres (new

subfield) . he. Data subfi el e follopng bits, are allocated: Name

veant no. 1 syobllerdBiagdt BERYaR Eng Users Gne e ionisarS o &6 per Rec.
H. 324 ( sesspdnsBrelsdniice kodioghal | be set only if T.84 still inmage transfer
i's supportedp 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 OnlBét'sizi ]af?(ﬁbzl HBlgh 3113 15 PRAEG4nPE 708° Gould Bl for e.q.

6.8.1.2/6.
H.324 code point or a totally new codepoint could be designed for UMTS use.

V.8bis signalling to be mapped [4]

Table 6-2 in [4] lists the standard information categories that are available in
V.8bis signalling. It comprises categories such as data and H.324 multimedia
terminal to readily cater for such future teleservices. The coding for these
teleservices are illustrated in Tables 6-3 and 6-5 of [4]. One advantage of the
V.8bis capability exchange is that, in most cases, it enables terminals to
ascertain very quickly when operation in H.324 mode is desired. This is
because V.8bis capabilities indicate only the most basic and commoniy 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:



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 | ETF Poi nt - tQ.\Roihier Big@t OCOl is
supported via the Network Layer Protocol ldentifier (NLPID) per Rec. H. 324
(sec. 6.8.2.5). T.140 Shall be set only if T.140 Text Conversation
Protocol for Multinedia Application isg supported per Rec H. 324 (sec
6.8.2.8). 24 Novenber 2003 63 O her nodes beside those indicated in V.8bis,
such as unidirectional nodes, may be supported by termnals as signalled
via H 245&%ﬁgbi liti,es exchange. Wth V.8bis signalling can al so be used
when t he is first?¥%rted in speech node and after that it is
swtched to e.g. H 324 node. For this reason, the MC IFWnust all the
time be able to listen the possible inband signalling com ng from PSTN
nodem Theide@ t ch ofShedrhe Getiandn ifi hi-directionat Niseoeksr suppartatkeget iRed. on i n
UMIS si de where theH‘g#%" egr@r is acconplished according to QoS
paraneters needed to 'H &s car1’; Mappi ng between UMIS and PSTNISDN In this

section diMudis ent i Sheillnes iset orlle ebidirettiidnhhaubioc RIERGSorfsE pde Red, bed.
These codi ngs nmust be mapped in the interface of either PSTN I UMIS or

| SDN / UMTS. Necess&r$2968¢- 8ol ngs in the frame of reference of the patent

applicati g, Cal i t r M t - "cal | i TN

VP g Ehengbtidn §P§§'tﬂs??c %%%'%ﬂ%&%?ﬁ%&%&%?@&&%% B S o )
1 V.34 duplex avail@®@)lity (Bit 6) V.25ter Mdul ation control comands
IRR s bSO ! it Shaf 3 la sibfdl i/ Bresont Snall 56 sef only ifone -0

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).



24 Novenber 2003 64 V.8bis | Standard information field - (SPar(9)) coding
Standard information field - Data {NPar(2)} coding (CcbgioveabeRERs V.

dupl ex node (Bit 5) Standard information field - {SPar(1)) coding Standard
information field - H 324 multinedia terminal {NPar(2)} coding 1 Video
(Bit 1) Standard information field - @SPar(f)) coding Standard information
field - H324 nmultinmedia termnal {NPar(2)} coding 1 Audio (Bit 2)
Necessary | SDN codings (in a case V.140 signalling is needed) in the frame

refere ng_ a Ilca 140 i band al s, consi st of
FDLC T 1 ol RO SR IncRRE nERl e oy Yols: SuicB ot nig Pl et ibtndat | on
X. 680 and nepdesl sagsontst \/Gtér@mhﬁl@. aspsﬁgﬂﬁﬁ%deﬂéwwﬂcé?élﬁﬁtlég eX@fpgEendation
X.691. The purpose why 140 signallTng is used is that there exist

networks that fail to send out band signalling nessages end to end. V.140

<1 onal 11 ng ¥ TRUR sopRMoRRRaRB Hpaitod FaPn B oI 05l wRflefinaPethy pou
cont ai ns mcxmqaadcaftarfthabhascswwmw {capgbiH.B24 raddalCreH ©Fs reRoh, Pr essi ng

thetermm Wo tyt work in a particular multinedia or ot her
communi ca gﬁF diall hgetimey ﬁsﬂﬁf‘?tt@rhsgeﬁhme paesibteeinbradcyanalbag |i st of

modes in \@Bhﬁl;q g}mr %%pﬁ P The
list of possib Lﬂtonl‘ es i s'ﬁga%l ne el S\%'innex ?e\zﬁ%idﬁﬁategothg @é%g?ext ended
in the furenmotieapahm LMT® sidehehkrdothd odd dskarar &y alssonodlished according

to QoS parameters needed to H.324 call.

Mapping between UMTS and PSTN/ISDN

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

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

V.8
Call function category (Octet — "callf0")
100 PSTN Multimedia Terminal (Bits 567)
Modulation modes category (Octet — "modn0”)
1 V.34 duplex availability (Bit 6)
V.25ter

Modulation control commands
Modulation reporting control (+MR)
+MCR: V34 +MCR: <carrier>
+MRR: 28800 +MRR: <rate>



preference, fromnost-preferred to |l east-preferred. In our case the
h324AnnexD should be the first (or only one) of the |isuedvcapabibities in

capabilitySet field The receiving term nal

t er m nal

the syntax of PDUs using ASN. 1 notatiem is described [V.140 Annex A].

can answer the transmtti ng

of the selected node by using nodeSelect PDU. In the follow ng

"code point" of our choice |s presented with bigger font. HD SPATCH
DEFI NI TI ONSBRBTOVATI C TAGS ::= BEG N -- Export all synbols -- Top |evel
PDUs HDi spatchPDU { nonSt andard rol eAndCapabi l ity nodeSel ect youChoose
nod eSel ect Acknowl edge term nate ::=CHO CE NonSt andard Message,

Rol eAndCapabi | i t y%ssageStarI}Ma infdekabation Welel (SPB1 1)} Ba4BYESSage,
Rol eAndCapabi | ityMessage { role

Standard information field — Data {NPar(2)} coding (Octet
2)
1 Rec. V.34 duplex mode (Bit 5)

Standard information field - {SPar(1)} coding
Standard information field — H.324 multimedia terminal
{NPar(2)} coding
1 Video (Bit 1)

Standard information field - {SPar(1)} coding
Standard information field — H.324 multimedia terminal
{NPar(2)} coding

1 Audio (Bit 2)

Necessary ISDN codings (in a case V.140 signalling is needed) in the frame
of reference of the patent application:

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

packed encoding rules of Recommendation X.691.

The purpose why V.140 signalling is used is that there exist networks that fail
to send out band signalling messages end to end. V.140 signalling used in

ISDN does more or less the same thing as V.8/V.8bis signalling in PSTN.

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

transmitter shall include the complete list of modes in which it is currently able

The



originate
Novenber

unknown answer ::=SEQUENCE CHO CE NULL, NULL, NULL, 24
2003 arbitration Field capabilitySet | Capabisho¥emter RSt andar d
isd n{ isdnCapability nultilinkAdditional Connection is13871 { h244
aggregation protocol { 66 I NTEGER (0..4294967295), -- 32 bit random#
SEQUENCE SI ZE (1 -.65535) OF Capabilisy, ::= CHO CE NonStandard Paraneter,

to operate. The list of possible modes is defined in Annex A of V.140, and
may be extended in the future. Capabilities shall be listed in order of
preference, from most-preferred to least-preferred. In our case the
h324AnnexD should be the first (or only one) of the listed capabilities in

capabilitySet field.

The receiving terminal can answer the 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,



CHO CE | sdnCapability,
associ ation of this channel
- " BONDI NG' pr ot ocol

NULL,

with IsdnCapability IsdnCapability,
uLaw h320 h324AnnexD h324Multilink ggroup4Fax

661 { withH323
SEQUENCE {. . . RrbitrationField

capabilitySet

}

Capability

{
nonStandard
isdn

{
isdnCapability

multilinkAdditionalConnection

is13871
{

13

h244
aggregation protocol

IsdnCapability

{
g711alaw
g711uLaw
h320
h324AnnexD
h324Multilink
group4Fax
1120
t140
v110
v120
fc1661

{
withH323

Express this cap al one

to force

.1 =CHO CE SEQUENCE{. ..},

IsdnCapability,

wWth --an existing call SEQUENGE. 5003
with IsdnCapability |IsdnCapability, SEQUENCE -- channel

}, t IsdnCapability { g7 1 aLaw g711

t120 t140 V110 020 rfcl
SEQUENCE( ... }, SEQUENCKE{

INTEGER (0..4294967295), -- 32 bit

random #

SEQUENCE SIZE (1..65535) OF

Capability,

== CHOICE

NonStandardParameter,

CHOICE

NULL, -- Express this cap alone fo
force association of this
channel with

--an existing call

SEQUENCE -"BONDING" protocol

withlsdnCapability

SEQUENCE -

withlsdnCapability

:=CHOICE

SEQUENCE {..
SEQUENCE {...
SEQUENCE {..
SEQUENCE {..
SEQUENCE {..
SEQUENCE {..
SEQUENGE {..
SEQUENCE {...
SEQUENCE {..
SEQUENCE {...
SEQUENCE

BOOLEAN,

IsdnCapability,

channel

IsdnCapability,

-- text chatting protocol



SEQUENCE{ . . .
chatting protocol

SEQUENCE{. .. 1},
SEQUENCE{ ... },

SEQUENCE] . . . },

SEQUENCE{

Novenber 2003 67 } { nonStandard pl ai nl sdnMbde
mul tilinkAdditional Connection { },
g7l 1 uLaw h320 h324AnnexD h324Mil tigyi nk group4Fax

nonStandard
plainlsdnMode
h244

i$13871

profocol

}

IsdnMode

{

multilinkAdditionalConnection

callAssociationNumber

nonStandard
g711alLaw
g711ulLaw
h320
h324AnnexD
h324Multilink
group4Fax
1120

rfc1661

TerminateMessage

{

cause

{
nonStandard
timerExpiration
roleCollision

noSuitableModes
invalidModeSelected
protocolViolation
modeNotAvailable

}

| sdnMbde

NonStandardParameter,
IsdnMode,
IsdnMode,
IsdnMode,

SEQUENCE {...},
. _ SEQUENGE.

-- text
N, 24

h244 1s13871 protocol

{ nonStandard g7l

SEQUENCE

INTEGER (0..4294967295),

::= CHOICE

NonStandardParameter,
SEQUENCE {..
SEQUENCE {..
SEQUENCE {...
SEQUENCE {...
SEQUENCE {..
SEQUENCE {...
SEQUENCE {...
SEQUENCE{...

1=SEQUENCE

CHOICE

NonStandardParameter,

NULL,
NULL,
NULL,
NULL,
NULL,
NULL,

}
}
}
3
}
}
}

3

1 aLaw

BONDING



t120 rfcl661 } Term nateMessage { cause { call Associ ati onNunber
nonStandard tinmerExpiration roleCollision noSuitabl eMedesnsel fial 1 d
ModeSel ected protocol Violation nodeNotAvail able NonStandard Paraneter,
| sdnMbde, |sdnMbde, |sdnMdde, - SEQUENCE | NTEGER (0. .4294967295), ::=
CHO CE NonSt andar dParanmeter, SEQUENCBs{...}, SEQUENCE {...}, SEQUENCE

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

Bearer Capability

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

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

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

Bearer Capability Information Element



.. =SEQUENCE CHO CE NonStandard Paraneter, NULL, NULL, NULL, NULL,
NULL, NULL, BONDI NG I 24 Novenber 2003 68 -- Non standandMissane
definitions NonStandardMessage ::=SEQUENCE { } nonStandardData NonSt andard
Par anet er, NonStandard Paraneter ::=SEQUENCE { } nonStandardldentifier
NonSt andardf dentifier, data OCTET STBYNG NonSt andardfdentifier ::=CHO CE
{ object OBJECT |IDENTIFIER, h221 NonStandard SEQUENCE { t35CountryCode
| NTEGER (0. . 255), - - FomdmetyorlpeserTas(cat&55kt ensi on | NTEGER (0..255), --
assi gned &0160al | y 28shithc(Bitse343:19 | NTEGER (0. . 65535)-- assi gned
national |y
Bearer Capability Information Element

' Acceptable channel codings (octet 6e)

1 TCH/F14.4 acceptable (Bit 7)

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

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

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

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

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

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

The latest information coding point is not present in current GSM BC
information element. It is taken from Q.931 and should be added to future
UMTS BC information element.

High Layer Compatibility

High Layer Compatibility Information Element
High layer characteristics identification (octet 4)
1100001 PSTN Multimedia Terminal (Bits 7654321)



} } Necessary UMIS (GSM codings in the frane of reference of the patent
application: Bearer Capability Bearer Capability |nformiN.amiel aent
Transfer node (octet 3) O Grcuit node (Bit 4) Bearer Capability

I nformati on El enent Duplex node (octet 4) 1 Full duplex (Bit 4) Bearer
Capability Information El ement Synchrenous/ Asynchronous (octet 6) O
Synchronous (Bit 1) Bearer Capability Information El enment 24 Novenber 2003
69 Fi xed déewpieisensinventior ifaudes ady novebiiuzSoBctbmatiBntcf f64R243 Bear er

Capabi | ity ] nf i t,. . t abl | di et |
Tohi ra o USRS et e Ricuh S BaR Beteralsafion el Brespenene!
Accept abl evreitieer @ nstddidigest8ahe idi@bd idvditidnFSr ﬁlit&;‘é‘fé‘@éﬁ@b(@ all B the) ) Beiar er

Capability Information El ement Acceptable channel “codi ngs (octet 6e

TCH F4. 8 Reipinstadsdressad.4) Bearer Capability Information El enent Maxi num
nunber of traffic channels (octet 6e) 001 2 TCH (Bits 321) Bearer
Capability Information El enent

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



Connection elenent (octet 6c) 00 Transparent (Bits 76) Bearer Capability
Information El enent O her nodemtype (octet 6d) 10 V. 34nGRiuS: Zfp) Bearer
Capability Information El ement User information |ayer 1 protocol (octet 5)
00110 Recommendations H. 223 and H. 245 (Bits 54321) The latest information
coding point is not present in curreny1GSM BC information element. It is
taken from Q 931 and should be added to future UMIS BC information

el ement. Kil@gmg ayer Conpatibility Hi gh Layer Conpatibility |Information

El ement High layer characteristics identification (octet 4) 1100001 PSTN
Mul timedia Termnal (Bits 7654321) 24 Novenber 2003 70 The present

i nvent i on1i ncl wdagit@nor eewdliishingta 64l BEwERRA Ratdied) Bhanf@Rjingtey  di scl osed

herein either explicitly or any generalisation thereof irrespective of
whet her onehwerkiand afernisakaf a ermnatingdeiworkrtheewich comprigingss any or al |

cvi dont Lo a pendopoar el ofh Bl @R Rt HTE CRberBAl vy be

made wi t hithie bhginatiagpeetiorkhe i nvention. For exanple, the reduced nunbering
schene is not restriceted to only one or two nunbers for call type
di fferenti ati ofeformatiingimeans yrefarmeding reseivercallidentifisatient o H 324

t hr oughout IS4 exk I enplary and that the invention is also
appl i cabl enf%)ﬂh%t{%rg?rﬁt%gt%aee%géés{rﬁ 4 Novenber 2003 71 Clainms 1. A switch for

est abl i shi ng aaoautpliieheees fa dutputting the tahieptificatior infigmatiehvetike and a
; X h ’ ; e sing.
term nal %fecgné ?orrmart]%tv!arn gnent%tr%ratihgtne?wgm; ta(r:ld conpri sing
connection means for completing a connection, suitable for the:

identified call, between the terminals.

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.



an input for receiving call identification information in a first format
from the originating network; reformatting neans for pelNerd®iti008 received
call identification information into a second format; an output neans for
outputting the call identification information in the second format over
the termnating network; and connectign neans for conpleting a connection,
suitable for the identified call, between the termnals. 2. A switch as

cl ai ned i 8. cl aPsviifchwclaimed reacy predediéng clhinocavhenein ihefterminiating conpri ses
call type_ipfo tian. 3. Aswitch as claimed in claim2, wherein the call
type inf opﬁﬁ'ﬁ%ﬁr@d@%ﬁbri ses tel ecommuni cations service information. 4. A
switch . as clained in any preceding claim wherein the call identification
i nformation conprises bearer service information. 5. A switch as clained in
claim 4, Rher efrswiteh aseloimed in agy precesingelainm etbenein thenerigimatingecei ved

bear er S%}é{\f?@r{(iiggﬁéﬂgh%n is arranged to negotiate the bearer of the
term nating network t

tch 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 clained in any preceding claim wherein the second
format id0an GuaWilehes elgimed in 2ay REscesing clamoavhereirgonaokiia ch as cl ai nmed

N a0Y P RERHIRG ok RiBe BRI rIDBOhEHEEK MY network is digital. 9. A

switch as In any preceding claim wherein the originating network
i s anal ogue. 10. A switch as clainmed in any preceding claim wherein one of
the netwprks i Fq\ﬁf rel ess (iormuni cations network. 11. A swtch as clai ned

in claim o: V\ﬁ;?"g ?%%Ia!m? ineglaing J9mitt E%{f'it%Wirﬁ!ﬁwmbmk}aﬂﬁi’ver;al .
mobi | e t eheRRRYO LG HMiITRSS rﬁaﬁiteewééchﬂﬁhg[&i%gﬁﬁé Kystltn (UMTY) hetv@k, ¢l aimed in

claim 10, wherein the wreless conmunic

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.



network is a GSM network. 13. A switch as clainmed in claim11 or 12,
wherein the switch is a nobile swtching centre. 14. AssWdah: &pscl ai ned
in any of clainms 10 to 13, conprising a transcoder. 15. A switch as clained
in any of clains 10 to 14 wherein the wireless comunications network is
the termnnating network. 16. A switchyas clainmed in any of clains | to 7,
wherein one of the networks is a fixed line network. 17. A switch as
cl ai med i A9¢c| aAnsvigh ahelmaned irheny ok eldirhs M6 todiBywaihiereia the filRsd khaet wor k.  18.
A switch as clgi. d in.clfalim16, erein the fixed Iine network is an | SDN
" network. YEME é‘gﬁ@ror B3URGNEWOTKA switch as claimed in any of clains 16
to 18, wherein the fixed line network is the originating network. 20. A
switch as clainmed in any preceding claim further conprising: means,
coupl ed t 80t heA swtah ag elairded & any prepesingrelaim darthet gpmprisingor nati on on t he

basis of a sub I he for rding.first pri cal |

i dentificati onﬁﬁ%’%f ﬁ%@@gﬁ% 5h? H@”&&%’Tﬁﬁ?{,ﬂe@ﬂ?ﬂ% BF'"}ac%Y\ﬁ/anﬁlwpr?g further
primary {rdbimatitandn the Bhsie nf anubseRbéORuhBet, 16r foPNaFdIRY filshBrifRmps. 21. A
met hod for establishing a call between a terminal of an originating

net wor k afall endfigation infermatioartaithe ouirptnerdariforwardingsfunber pamary si ng:
recei vi ng L | ' Inf ' | Lrst format fromthe
originati ﬁéﬁ!ﬁ&n\lg\ﬂ?@dr{|efcgr?ﬂnag(6{1it§gtﬂ%g%@k@ggh@arﬁ?% entification information
into a second format; outputting the call identification information in

t he secongd format gver  the term nating network; and conpleting a
connect i of- suﬁ'ﬁﬁﬁ@(ﬂf&r eﬁ?ﬁ;bﬁ'?la'@ﬁtq ¢3lbbetween a waminal of eRorigiRatiional s. 22. A

met hod as nghdRBfhd dMterthfhdl ot 2 teWAfRhG dddfoficthe hEERBd ELARHLAR:
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 informa;ion 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.



information conprises call type information. 23. A nethod as clained in
claim?22, wherein the call type information conprises ot &L,eGHHaECcati ons
service information. 24. A nethod as clained in any of clainms 21 to 23,

wherein the call identification information conprises bearer service
information. 25. A nethod as clainmed 7 claim24, wherein reformatting
received call identification information conprises negotiating the bearer

of the tekfi nat mgthatkasolekmed imany pradegingélairhewbereii that firsgfoneanis k. 24
Novemnber 74 .26. A method as clainmed in any preceding claim wherein
the fi rst‘%ggﬁr?&?difgrm%tn in band format. 27. A nethod as clained in any
preceding claim wherein the second format is an out band format. 28. A
met hod as clainmed in any preceding claim wherein the termnating network
i s di gital? 29A methadagiclaimed in avy precesing paimathengirctie sgconder ei n t he

origi nagi A% é?%)ﬁﬂrdﬁtbg?éﬁﬁljﬁ&ge' 30. A nethod as clainmed in any of clains

21 to 29, €rern one o hetworks is a wireless conmuni cati ons
network. 31. A nethod as clained in claim30, wherein the wrel ess
comuni cation network is a universal nobile tel ecomunications system
(UMTS) netfor kA method agclalned dn anvpraeding elpimnwhereine terminatiagwi r el ess
conmmuni caty is a GSM network. 33. A nethod as clainmed in any of
cl ai ns 21hF§m¥§?§§E@%Ein one of the networks is a fixed |ine network. 34.
A nmethod as clainmed in claim33, wherein the fixed line network is a PSTN
aimed in claim33, wherein the fixed |ine

net wor k. . A,net hod as cl . L1, XEC
net wor k iéaan AI@BRI‘%%‘PWG%& any pErgesinGclatn aviigin thepRoigating ai ns 33 to
35, wher ehatidiR i$ bingdgubne network is the originating network.

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.

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



24 Novenber 2003 75 37. A nethod for establishing a call between a
termnal of an originating network and a termnal of a4kgldHHpsdoRd
network, the nethod conprising: establishing a call of a predeterm ned

type; transmtting call identification information in a first format from
the originating termnal to the ternwymating network; reformatting received
call identification information into a second format; transmtting the

cal'l i den€3|7f i c &t finethaddfioo estatilishingra tdlbbeteeend feomird! of an drigindtiggm nat i ng
term nal ; st b shi.n connection, suitable for the identified call,
bet ween tﬁ'g g tesrml@% O?A’ WW|H§§%W9%§&% hed ComPEsiRgis 21 to 37,
further conpri ggw,shlggtaeégnépggréyétmm J‘l A dent ification information on
the basis of a subscriber nunber; prow a predetermned connection if

the primary caktiansaégting calt idartificatior nm‘nmtm in@ firstformak frodetital fi cati on of

t he prede ' ,pn; and erf ng the reformatting,

transm tt?’ﬁgmé’ﬂﬁ&é%"ﬁﬂﬁgﬁéﬁﬁﬁée@?'eﬁg M]‘ primary call information is
different. 39. ré’ﬁoﬁmﬁmblr@@eﬁé@h@m&é?ftlflééﬁ@rbin'f&méi%n%ﬁﬁé kebSigeen a
termnal of an originating network and a termnal of a term nating

networ k, fHE&ii tching system conprising: neans for receiving call

d f f h K;
dent 1 4 oot AN DD or TR bE g P BBl 3, oL

second f otheatermirestimg teoninkt:amam tting the call identification information
in the second format, over the term_ nating network; and connection neans

for conpleti ngealabishing & ‘&Pn%ﬂﬁ’ﬂa%'@bi%fortﬂh%ldqr@léﬁﬂ icejl eetwgen theet ween t he
term nal sigrifindjevenber 2003

38. A method as claimed in any of claims 21 to 37, further comprising:
determining primary calf 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 cali identification information into a
second format;

means for transmitting the call identification information in the second
format over the terminating network; and

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



76 40. A switch for establishing a call between a term nal of an
originating network and a termnal of a term nating nelwWik.pshpst antially
as hereinbefore described with reference to, and/or as illustrated in any
one, or any conbination, of Figures 3 to 23 of the accompanyi ng draw ngs.
41. A system for establi shi ng a call between a termnal of an originating
network and a termnal of a termnating network, substantially as

her ei nbef dle  deswit¢hbied estabiishieber ealtbetweenom tiraninai®f iahl orifinatired i n any
one, or an conbi pation, of Fiqures 3 tg 23 of the acconpanyi dr awi ngs.
42. A net Iﬁ%&”‘?rg‘r r@Q mialigfs {Eg@éﬂqt‘nSéﬁDé@H( subglentialy ag e@mlgﬁgfpm nating
network a t 1y as

her ei nbef Er@gén%ﬁ?rt?%%e%ﬁ%hkfggg@?ggg%ég%wﬁg??ggé|‘?néﬁs)fir ated in any
one, or aggmbinatismaf FiguresB t@i2gurfdbe Bccompanyihgtdrawmgsonpanyi ng dr awi ngs.
ABSTRACT Tel ecomruni cation Services ldentification A nmethod and apparat us
are disclosed for identifying tel ecommunications services. The apparatus

enabl es cahl eﬂ@ﬁﬁtérﬁ*’fﬁﬁ@étabﬁélﬂﬁ?@ GllttWeBAla Rimial opﬁh%'rlpﬁ‘faitiﬂ anal ogue
net wor k and termnal of a term nati ng networ ri ses an

i nput  f or NEB¥@K\ANEA tminalad @ iel‘ mningatingrmetwods, ﬁabstantlallly as herainbefbrr mat from
h d |1
CHE or gk o o ST S B o

identification intornmation’ i

out put t i ngonbiveationl, bf Fitgires Bite 2B ¢frihé RcesmpbhgRgidiaiviiRyssecond format over
the termnating network; and connection neans ?or conpl eting an

appropriate connection bet ween the termnals. [Figure 3]
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.
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ABSTRACT

Telecommunication Services ldentification

A method and apparatus are disclosed for identifying telecommunications
services. The apparatus enables call establishment between a terminal of an
originating analogue network and a terminal of a digital terminating network.
It comprises 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, output means for outputting
the call identification information in the second format over the terminating
network; and connection means for completing an appropriate connection
between the terminals.

[Figure 3]



