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BACKGROUND OF THE INVENTION

In addition to the normal speech service, modern mobile systems

also provide subscribers with different data transmission properties, e.g.
10 asynchronous bearer services or a facsimile Group 3 teleservice.

Data services usually employ a specified communication protocol
within a mobile network. For example the European digital mobile system
GSM (Global System for Mobile Communications) comprises a UDi-coded rate
adaptation protocol based on CCITT V.110, and further a radio link protocol

15 (RLP) for non-transparent services, and. a GSM facsimile protocol. A digital
connection from a mobile network to the fixed network, such as an integrated
services digital network (ISDN) or a public switched telephone network
(PSTN), may employ protocols different from the protocols within the mobile
network. Examples of protocols include CCITT V.110 and V.120 rate

20 adaptation protocols in the ISDN network, modem protocols (CCITT V.22,
V.22bis, V.32), and facsimile Group 3.

A mobile system comprises adaptation functions for adapting a data
connection set up within the mobile network to the protocols used by terminal
equipments and other telecommunication networks. The adaptation functions

25 typically include a terminal adaptation function (TAF) located at an interface
between a mobile station and a data terminal equipment connected thereto,
and an interworking function (IWF) at an interface between the mobile network
and another telecommunication network, usually in connection with a mobile
services switching centre. A mobile services switching centre usually

30 comprises different types of adapter equipment pools for supporting different
data services and protocols, for example a modem pool with modems and
facsimile adapters for modem and facsimile services, a UDI/RDI| rate
adaptation. pool, etc. Figure 1 illustrates a GSM network comprising IWF
adapter equipment pools in a mobile services switching centre (MSC).
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scheme where multinumbering scheme, a calling subscriber dials the one of the mobile

subscriber's MSISDN numbers that corresponds to the desired service. In the

GSM system, the subscriber services are determined in the home location

register (HLR) of the subscriber, which also stores permanently other

15 subscriber data. The HLR also stores information on the correspondence

- between the MSISDN numbers. and the services of the subscriber. The HLR

also assigns to each MSISDN number a BCIE (bearer capability information

element) that indicates the call type and the bearer services and protocol

required in the call. The IWF can be configured according to this data.

20 According to the current GSM recommendations (GSM TS 09.07), a

subscriber has a dedicated MSISDN number for each service. A subscriber

may have, for example, a speech service, an asynchronous 3.1 kHz bearer

service (modem), an asynchronous UDt bearer service and a facsimile Group

3 teleservice, which means that the subscriber needs four MSISDN numbers.

25 The plurality of MSISDN numbers is problematic both for the user and the
network operator.

Networks where a terminal equipment of the fixed network is
connected to the network via a radio connection instead of a subscriber cable
are called wireless local loop (WLL) networks or radio local loop (RLL)

30 networks. A WLL may be based on a mobile network, such as the GSM. There
are several configurations by means of which a GSM-based WLL system can
be implemented. Figure 2 shows a configuration where the GSM network is
used as such. Instead of a normal mobile station (MS), the terminal equipment
comprises a fixed subscriber base station 22 at the subscriber’s premises and

35 a PSTN telephone 21 connected to the subscriber base station 22. Figure 3 in
turn shows a configuration where a base station controller (BSC), an MSC, an
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15 BRIEF SUMMARY OF THE INVENTION

The object of the invention is to decrease the MSISDN numbers
needed by a subscriber for the use of different data services in a
telecommunication system.
The invention relates to a method for setting up a data call
20 terminating at a subscriber. The invention is characterized by
receiving a call from another network to an MSISDN number of the
subscriber that is common to two or more data services having adaptation
functions integrated into the same adapter equipment,
allocating the adaptation resource required by the data call from
25 said integrated adapter equipment,
monitoring a traffic channel arriving from the other network by
means of the allocated integrated adaptation resource,
identifying the data service used by the calling party by means of
signalling, synchronization or some other feature that is characteristic of the
30 service,
configuring said integrated adaptation resource to operate in the
manner according to said identified data service towards the other network.
The invention also relates to an arrangement according to claim 5
and to an adapter equipment according to claim 9.
35 in the invention, different adapter equipments for different data
services are integrated at the network side into a single pool where all the data
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After the integrated pool has identified the data service of the calling party, it
starts to operate in the manner required by the identified data service. ,
15 Any function characteristic of a data service can be used to identify
the service. For example an asynchronous 3.1 kHz bearer service (modem
service) can be identified on the basis of the modem calling tone (1300 Hz), a
modem call or response, or a digital bit sequence or frame indicating the
modem characteristics. A facsimile Group 3 teleservice can be identified for
20 example on the basis of a calling tone (1100 Hz), a modem call or response,
or a digital bit sequence or frame indicating the modem characteristics. An
asynchronous UDI/RDI! bearer service can be identified at least by means of a
digital synchronization pattern. For example the CCITT V.110 protocol can be
identified by means of a V.110 synchronization frame. The CCITT V.120
25 protocol can be identified by means of a V.120 frame flag, and the
identification can also be confirmed by means of a link set-up message.

It is also possible to implement only partial integration of data
services in one adapter equipment pool. For example, if only the
asynchronous 3.1 kHz bearer service and the facsimile Group 3 teleservice

30 are integrated into the same adapter equipment pool, these two data services
share an MSISDN number, but the UDI/RDI service has its own MSISDN
number.

The present invention decreases the MSISDN numbers needed by
a subscriber when using different data services. At the minimum the

35 subscriber only needs one MSISDN number for a data service. This eliminates
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Figure 3 shows a WLL system based on a GSM radio interface,
10 Figures 4, 5 and 6 show protocols and functions required in the
GSM system in transparent and non-transparent GSM bearer services and in
a transparent facsimile Group 3 service,
Figure 7 illustrates an integrated adapter equipment according. to
the invention, placed in association with an MSC, .
15 Figure 8 is a block diagram of an integrated channel controller, and
Figures 9A and 9B are signalling charts illustrating a data call

according to the invention.

PREFERRED EMBODIMENTS OF THE INVENTION

The present invention can be used in allf digital telecommunication

20 systems, such as mobile communications systems, where the data services

utilize two or more different communication protocols towards the fixed

network, such as the ISDN or the PSTN. There are several multiple access

modulation techniques that facilitate communication with a large number of

mobile users. These techniques include time division multiple access (TDMA},

25 code division multiple access (CDMA) and frequency division multiple access

(FDMA). The physical concept of the traffic channel varies in different multiple

access methods and it is primarily defined by means of a time slot in TDMA

systems, a spreading code in CDMA systems and a radio channel in FDMA

systems, or a combination thereof and so forth. However, the basic idea of the

30 present invention is independent of the type of the traffic channel and the
multiple access method used. '

The present invention is particularly suitable for data transmission
applications in the pan-European digital mobile system GSM (Global System
for Mobile Communications) and in other GSM-based systems, such as the

35 DCS1800 (Digital Communication System) and the US digital cellular system
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. 15 'MS8C. Certain MSCs are connected to other telecommunication networks, such
as the PSTN, and they comprise gateway functions for calls terminating at and
originating from these networks. These MSCs are known as gateway MSCs
(GMSC).
There are two basic types of databases related to the routing of
20 calls. There is the home location register (HLR) that stores the subscriber data
of all network subscribers permanently or semi-permanently, including
information on the services to which the subscriber has access and on the
current location of the subscriber. Another type of register is the visitor location
register (VLR) that is usually connected to one MSC but that may serve
25 several MSCs, however. It is common that a VLR is integrated into an MSC.
This integrated network element is known as a visitor MSC (VMSC).
Whenever an MS is active (registered and able to make or receive calls), most
of the mobile subscriber data concerning the MS and stored in the HLR is
copied to the VLR of the MSC in the area of which the MS is located.
30 Further with reference to Figure 1, in the GSM system a data
connection is set up between a terminal adaptation function (TAF) 31 of the
MS and an interworking function (IWF) 41 located in the mobile network. In
data transmission in the GSM network, this connection is a V.110 rate-adapted
UDI-coded digital full duplex connection adapted to V.24 interfaces. iIn this
35 context, a V.110 connection is a digital transmission channel that was
originally developed for ISDN technology and that is adapted to the V.24
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users. These 10edBDN|oeanothel GEM hietwork on i somerother plansih netwaerk( SDNps the
PSTN. The CCITT recommendation for a V.120 rate-adapted connection is
disclosed in the CCITT White Book: V.120.

As described above, modern mobile systems support different tele
and bearer services. The bearer services of the GSM system are determined

15 in the GSM specification 02.02, version 5.0.1, and the teleservices are defined
in the GSM specification 02.03, version 5.0.1.

Figures 4, 5 and 6 show examples of protocols and functions
required in the IWF (either in the MSC or in the WLL-specific network element)
for transparent bearer services, non-transparent bearer services and

20 correspondingly for a transparent facsimile Group 3 service. A non-transparent
circuit-switched connection between a TAF and an IWF on a GSM traffic
channel comprises several protocol layers that are common to all these
services. They include different rate adaptation functions (RA), such as RAY’
between the TAF and a channel codec unit (CCU) placed in the BSS, RA1

25 between the CCU and the IWF, RAA between the CCU and a transcoder unit
(TRAU) located separately from the base station, and RA2 between the TRAU
and the IWF. The RA functions are defined in the GSM recommendations
.04.21 and 08.20. Communication between the CCU and the TRAU is defined
in the GSM recommendation 08.60. At the radio interface, RA1’ rate-adapted

30 information is also channel-coded in the manner defined in the GSM
recommendation 5.03, which is illustrated by blocks FEC in the MS and the
CCU. The IWF and the TAF also comprise higher level protocols that are
specific for each service. In the asynchronous transparent bearer service
shown in Figure 4, the IWF requires asynchronous-to-synchronous conversion

35 RAO and a modem towards the fixed network. In the asynchronous non-
transparent bearer service shown in Figure 5, the IWF requires L2R (Layer 2
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GSM facsimile protocol functions and a modem. The GSM facsimile service is
10 defined in the GSM recommendation 03.45.

As described above, a subscriber has conventionally had a
separate MSISDN number and an adapter equipment according to the multi-
numbering scheme for each data service.

- According to the invention, different adapter equipments of the

15 different data services are integrated at the network side into a single pool
- where all data services share one MSISDN. number. Figure 7 shows an
integrated adapter equipment or pool 41 according to the invention that is
placed in connection with the MSC. The pool 41 comprises one or several
channel controllers 400. Each channel controlier 400 contains all the

20 integrated adaptation functions that the controller should support. For
example, the channel controller may support the UDI/RD! protocols (ITU-T
V.110 and/or ITU-T V.120) of the fixed network, the 3.1 kHz modem functions,

the facsimile Group 3 functions, and the PCM codec functions (PCM
coding/decoding). The channel controlier 400 may be specific for each traffic

25 channel as in Figure 7, or aliernatively common to a group of traffic channels,
e.g. to all traffic channels of a 2 Mbit/s PCM link. Each channel controlier 400

of the IWF pool 41 is connected in parallel with a group switch GSW21 of the
MSC. To the group switch 21 are also connected, via exchange terminations
(TE), digital transmission links 22 supplied to the BSSs. Further, to the group

30 switch 21 are also connected, via the ETs, transmission channels 23 of other
telecommunication networks, such as the ISDN or the PSTN. The group
switch GSW21, the IWF and the set-up, maintenance and release of data calls

are controlled by call control 43. The operation of the IWF is controlled by an
IWF controller 44 that selects and connects, under the supervision of the call

35 control 43, a free channel! controller 400 to the data connection for the purpose
of a data call. The IWF controller may also comprise one pool controller for



10 GSM structure consists of two parts: a base station system (BSS) and a
net wor k ‘subsystem (NSS). The BSS and the MSs communi cate via radio
connections. In a BSS, each cell is served by a base station (BTS). A
nunmber of BTSs are connected to the BSC, the function of which is to
control ‘radi o wqegdossguenci es and channels used by a BTS. The B 2ot
connected to an 15 MoC. Certain MSCs are connected to other 200408

t el econmuni cati on networ ks, such as the PSTN, and they conprise gateway
functions for calls termnating at and originating fromthese networks.
These MSCs are known as gateway MSCs (QEsC0) . There are

two basic types of databases related to the routing of 20 calls. There is
t he hone | ocati of@ghe VEtrgol.(Apexample of mphile sendces pwitehing cepties wheredhey| |

net wor k subscr i bgdgptee efBipRidnt Yacesrair'to BRY veRtivrl ¥an ibeChpsliedlis the DX200
i nformation on tn@féﬁﬁbgﬁﬁ %&ﬁﬁb&mﬁ@?‘ :subscn ber has access and on the
current |ocation § ) : Rer type of register is the visitor
| ocati on regi ster (\Viguretthia ajgengsaldiock diggram ilistrating ae exmpletofithet
_rra%/ ser VE/B é5 fﬂeviﬂfl_e;ﬁraﬁ&ptéf tHeo htiorl Yud'kcﬁotliswﬁmn ih #igures/UR5 and Bl RS %hédc
e 15 AL EA bk b Tt o G it Pt
receive calls), 82tawards thef GSM trafiicidhanseland the enodem and (M codeg fuatioh®
\fm_d S t or ed Nisn_ t hi“” Iﬂdta VSDN rowise@bvba}déF hBe Pllbrﬁhﬂl_f’?‘fh%i%&oh?&wﬁfr@ #é .
" the GoM syst <FTBMBRLR o thedatacseniges. The spetly’ Birri, Stie, iffereyft data -
a:j \e}\’et at4 ilolnofC g& t $armices A cy_nneﬁedhbet\rﬂeen l\iBeaafdremeritip?ed vﬁunt_h{iqmg ?lsu rsepacate .y
ﬁlet V\Z)I’ k, this _cgbnﬂr?gg't;'iégnéﬁegma‘?\s/gﬁ%ﬁ &%e b %réggﬁ sgﬁ&ﬁdfﬁglrgdyggﬁgd;%ﬂégr&r{ul I
dupl ex connecti dﬁ'eaaaa?‘éﬂe?fsfw qsréﬁéa ."qe 4.IpFiguse scg LP Tupclions o
connection is a 84 ganhdie selaciedi fos iannasynehromous mah-treesparent datayisealice; RAD
devel oped for | SgNchisHE0ERIYe 38R cldiffor hirandpareRtadynchitfols @ata service, and
15 GSM facsimile adapter functions 86 can be selected for a Group 3 facsimile
service. A calling tone and binary pattern detector 80 monitors the ISDN/PSTN
traffic channel and detects the signalling, synchronization or some other
property that is used by the calling party of the service and that is typical of the
data service. After the detector 80 has identified the data service, it controls
20 the switches S1 and S2 to select the corresponding function 84, 85 or 86 and
the switches S3 and S4 to select either the modem or RDI/UDI function, and it
commands the channel controlier 400 to operate towards the fixed network in
the manner required by the data service.
it should be noted that in a practical application the channel
25 controller 400 can be implemented with one signal processor, such as
C541DSP of Texas Instruments. Therefore, the detailed implementation of the
channel controller 400 or the IWF pool 41 according to the invention may vary
almost without limits from one application to another. The only factor essential
for the invention is that the integrated IWF identifies and supports two or more
30 data services.
In the following, the operation of an integrated adapter according to
the invention and the related set-up of a data call will be described.
According to the invention, all data services integrated into a
common !WF pool 41 share an MSISDN number. The service definition related
35 to this MSISDN number is stored in the HLR together with the other subscriber
data. In this service definition, each MSISDN number is assighed a GSM BCIE
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7 ‘interface and provides a possibility of also transmtting V.24
statuses (control signals). The CCTT recomendation for a V. 110

rat e-adapt ed connection is - disclosed in the CCITT Bl ue Book: V.110. The
Ca TT reconmmepdation for a V.24 interface is disclosed in the COTT .
Bl ue :Book: V. 2% on-transparent 5 data services, a GSM BEHFE&048% | so
utilizes a radio link protocol (RLP). The TAF adapts a data term nal
equi pnent (DTE) connected to the M5 to the af orenmentioned GSM V. 110
connection that is set up over a physical ¢4¢ connection utilizing one or
several traffic channels. The I W interfaces the GSM V. 110 data

connection to afmirdete Call et-0p pérdrabtersthad normalyc Hefire theed4!@ deplbeosuch

anot her GSM net

PSTN. The CCl TP $§émﬁwﬂi°%%88%@%ﬁﬁ%%t<%?agf’%é‘aﬁg@onnec °H§ﬁ tvge,
disclosed in t wanct(a gefingd as vBluss: thet agpunspecified or interprefed gs suehpbuthehove,
nodern nmobi | e fh\‘éééma ligdtion! aflivnspesifidd é4ll Set-up paracheteraefdrs Yeheialiglo arhe

opeciTi cati off sl B%“eﬂssﬁyitd%p e el ARG i e T Bl itdos e gwr
the GSM speci f it Anyitoridentifp the peateca) of thepfixed network terminal eqripgment fom the and
6 show exanpl e?:ramc SHtiret ahshe prefbtrad ehbddiment dfezﬁelrmﬁnm thbqw nofag her

in the MSC or the ne 0 ran nt
bearer servi ce 'Hérfé‘ga?r@m dﬁ%’gyéﬂf‘{? ‘Egt}ﬂ%" gcé eieﬁ@ﬁ% ﬁ'ﬁfny f or
a transparent fanesanuﬂher G oup 3 service. A non-transparent

circuit-sw yghed connegi A hé estiblisHierof A MN call GS%rHrn'gffd the

h | q h h
cervi ces. They invreiahaviline rastbon wilY BSiEhcs o e iG0RF I, bt Bemuc e,
RA1' bet wedntegrated Afatarsgndceshinciude theddd Wriz tm«edgw)sq@sme.etha facsimaileBss,

RAlt 25 bet \geRin éelfﬁﬁc&;aw C}ﬁ@CUDDRPh \Yata Eé&.daeum%ula hﬁ: Roleda mdwaver, amath@r
;J R 13 TRAU ( U)mve%%%nets no Pasrtgctgd ¥o ftr{e%g] servuces gut '? [ app(ﬁcab% gen%?‘a%ly oraf c"

15 the services.

The signalling charts of Figures SA and 9B illustrate an example
where a mobile-terminating (MT) data call is-made from a terminal equipment
(TE) of the fixed network to the MSISDN number of the mobile subscriber that
is common to the integrated data services of the subscriber. In such a case,

20 the call arrives at the mobile network from the ISDN/PSTN network but there is
no signalling support over the entire connection between the mobile network
and the TE for the transmission of the protocol information.

A call addressed to a common MSISDN number of mobile
subscriber services arrives from the ISDN network to the GMSC of the mobile

25 network in the form of an INITIAL ADDRESS MESSAGE (IAM). The GMSC
carries out a routing information request SEND ROUTING INFO to the
subscriber HLR which is determined by the called MSISDN. The routing
information réquest also comprises the subscriber MSISDN number. The HLR
retrieves from the subscriber data the GSM BCIE assigned to the called

30 MSISDN number. In this GSM BCIE, the parameters ITC, RA and modem type
have a value that is for example unspecified. The HLR then transmits to the
VLR a roaming number request PROVIDE MSRN that contains the
aforementioned GSM BCIE. The VLR stores the GSM BCIE and allccates a
roaming number MSRN to the call. The MSRN is transmitted to the HLR that

35 forwards it to the GMSC. The GMSC routes the call on the basis of the MSRN
to the MSC in the area of which the MS is situated. The MSC then requests



and the IW. The RA functions are defined in the GSM recomendati ons

Q4. 21 and 08.20. Communi cation between the CCU and the TRAU i s defi ned

in the GSMrecomendati on 08.60. At the radio interface, RAl' rate-adapted
30 information is al so channel -coded in the manner defined in the GSM

recomendat i onwg)gﬁm,g_gni ch is illustrated by blocks FEC in thq,%dﬁ,%he.-
CCU. <The | W and the TAF al so conprise higher |evel protocols that are
specific for each service. In the asynchronous transparent bearer service

shown in Figure 4, the I W requires asynchrﬁ{]ous-to-synchr onous conver si on
35 RAO and a nodem towards the fixed network: In the asynchronous non-

transpar ent bear gr sei g hUDA o " St S5 tlfe CEAYN B2 bafs ke 2
PCT/ US97/ 00408 MSRN. The VLR retrieves, by means of the MSRN, the BCIE mrevipysiynd
Gt T onal 1ty 1 o A R e e ol conains 2
. - . - QUi r i
e in e eopein SANER e PbRRo Peg STy cfiphdi v fRIsts oF g BCIE
the GSM r écotaniaditate an ubspedifiedrservicerThe MSE thereatier tiRnamitsith theaMea
based on'r et r ansia b et EPSEsgRr SETUP that alfo Wrking the CEN BUIE, 0The MS
. e
recei vi ng party. reprRENgsmithr g lﬂemﬁg" M%@&Thﬁgwgﬁqﬁﬁﬁ@%gﬁ] the
MODEM for exanpB8sS togeservatisredmired radioichannelC@ith BnAISIGNMENT REQRSTed
by L2 in Figure ﬁzeggﬁl‘;&i]ﬁgr %@Bﬁ%hﬁckﬁ%vlé%i WA an ASSHENMERTCOMPLETEC
e t

ol
functions and a no acsi.m| e ser n the GSM

recommendat i ot omessage. Sreafter reserves the ?eduslregi(?ntgsgtgc? ?WF resources
by transmitting to the IWF an IWF SETUP message that aiso contains the
GSM BCIE. At this point, the IWF starts to operate in the manner according to
the invention.

The IWF controller 44 receives a SETUP message containing the

15 BCIE from the call control 43 of the MSC. The IWF controller 44 analyzes the
BCIE and since an integrated IWF resource has been allocated to the data
call, it ignores possible parameters distinguishing the data services. In other
words, the IWF controller 44 does not configure the channel controller 400 (or
channel controllers in the case of an HSCSD call) reserved for the data call for

20 a certain data service, but the channel controller 400 prepares to monitor a
traffic channel arriving from the fixed network. The IWF acknowledges the
allocation of the resources with an ACKNOWLEDGE message. The MS
informs with an ALERTING message that the called subscriber is being
alerted. The MSC in turn transmits to the calling TE of the fixed network an

25 ADDRESS COMPLETE message that indicates that the connection has been
set up. The MS then transmits a CONNECT message that indicates that the
called subscriber accepts the call, whereafter the MSC transmits an ANSWER
SIGNAL message to the calling TE. The MSC then guides the IWF with a
DEVICE ON LINE message. The IWF then starts again operating in the

30 manner according to the invention.

The IWF controller 44 receives the DEVICE ON LINE message
from the calf control 43 of the MSC and as a result it connects the channel
controlier 400 of the integrated pool 41 to the group switch GSW21 between a
traffic channel amiving from the BSS and a traffic channel arriving from the

35 PSTN.



As descri bed above, a subscriber has conventionally had a separate
MSI SDN ‘nunber and an adapter equi pnent according to the nulti-

nunberi ng scheme for each data servi ce. According to the

i nvention, different adapter equipnents of the 15 different data services
are integrat‘& % the network side into a single pool where all data
servi.ces shar ¥ SDN nunber. Figure 7 shows an |nteB?H¥@H“Hﬂhpter
equi pnent or pool 41 according to the invention that is pl aced in
connection with the MSC. The pool 41 conprises one or several channel
controllers 400. Each channel controller 4@0 contains all the 20 integrated
adaptation functions that the controller should support. For exanpl e,

the channel control | er Afesthe ghannel cortraller ARihag haesceannected pnto the live 10
and/or ITU-T VtH@@éntﬂflleH@ ftﬁe%teabmsmlstaddﬂmoﬁndndgﬁemmﬁm ftiving

the f | the P t

COSI nglczla(r:nod?ng OUPH’% ffk’,‘ﬁa e nlf‘r'gtpﬁ’é?"o!&/l N E%Shﬁ?@er§§w&§8ﬁks
traffic 25 charwhsthersthien slgngl]na or symchionizationt remivgedc the dixed gnetwprlof
tE;gLf Lﬁaﬁggrﬂelc%ntal cl?arﬂctetri?.tiﬁ bf 4 'Hﬁfd‘ ‘sérvi%@o uPﬂbﬁe@fbyatha r:MéhhéIScd?ﬁMIlég Inlkel
with a group s ﬂ éEW?"%FF‘ Hﬂéﬁ th ‘-’1’30?'% 4é)llgoﬁ eéj‘fn f‘é&‘l "gle“g?'pﬂ?ﬂ
connected, via sngndﬂm.garerQrﬁraattheriSDNIPS'(NB)qntaing|a framer tlags riies samHDLlChks
22 supplied to f[a?eo‘@?ﬁsl*lo':‘éhh%iensw 6fhﬁe‘l7|@2'@ Sto2l. UF & ddes?the ridhnel

connected, via transny ssi on

t el ecomuni cat |Q9'?t’ﬁuﬁ"v&9‘1<§ c regbiq yge | f?’l?éoqgss?ﬂd trplarts  epesating
switch GSW4p0 ttbwaldéRhafixetineetwotk- inthe mnnleemmmdabudthaeVemepmtowhtme:al | s

are control | cd {f: Gala i sls i o GRRETIAB! BbfbhaH iemeansrald o

by an | WF cont ects and connects
super vi si on of Q%tremm'sssmdaﬁrpsgm?, a free channel controller 400 to the
data connection for th¥hpuwhanse! controtier 40@i staatsctiel syritheorizdfionoof thel GEM may

al so conprise quQaDPARLNFANbEAIeLR thEOTAF and the IWF at the latest after the fived
15 network service has been identified.

If a V.120 protocol:is not identified in the above-described stage,
the channel controller 400 checks whether the signalling arriving from the fixed
network contains a V.110 synchronization frame. If a V.110 synchronization
frame is received, the channel controller 400 is configured to utilize the V.110

20 protocol and it starts operating towards the ISDN/PSTN in accordance with the
V.110 protocol. The IWF thereafter resumes the operation according to the
V.110 protocol towards the TE and signals the traffic channel status to the MS
in a normal manner utilizing V.24 statuses.

f a V.110 protocol is not identified above either, the channel

25 controller 400 checks whether a modem calling tone (1300 Hz) or a digitai call
indication bit sequence is received from the PSTN/ISDN. If it is, the channel
controller 400 is configured to support the modem service and it starts
operating according to the modem service towards the ISDN/PSTN. This
means for example that an answering tone, a digital response bit sequence or

30 aframe is transmitted and a standard modem handshaking procedure is used,
which results in a modem connection. The IWF again continues operating
according to the V.110 protocol towards the TE and signals the traffic channel
status to the MS in a normal manner utilizing V.24 statuses.

If no modem calling tone is recognized above either, the channel

35 controller 400 checks whether a facsimile Group 3 calling tone (1100 Hz) or a
digital call indication bit sequence is received from the PSTN/ISDN. If it is, the
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PCT/ US97/ 00408 each | WF pool. An exanple of nobile services
switching centres where the adapt er equi prent according to the

i nvention can be applied is the DX200 M5C of Nokia Tel econmuni cati ons.

Figure 8 is a ggywipesegb! ock diagramillustrating an exanple of,d.g@ 00408
I ntegration of the adaptation functions shown in Figures 4, 5 an glntO'

one channel controller 400. In this exanple, RAL and RA2 rate

adaptati ons 81 and 82 towards the GSMtraffic channel and the nodem and
PCM codec functions 83 and | SDN protocol® towards the | SDN/ PSTN

transm ssion channel are common to all the data services. The speci al

functions of thechsinmebccontollest4001is eanfigurads toy supph tae facsimile wepvdice lad it
af orement i oned f4taas iopBrating azesrdingits this sebvice fhefrds tHed SONFPSTNL Thissmeaas can

b | ected f h d ' . Ol S 1,..52,
33 and e 1n° FifGlieen i€ 8 4eosfiahon of A aRSuding forke < Lkt xéslityse pi
asynchronous norsequenspafers frame: sod vacstandard facsimilg,Brayns 3ghapgdshaking
zggetcte fdf f or ﬁsot;sr%eé@a@.e%iaﬁaqgﬁig ﬁﬂa;facslnm% GrUp! 3 eonmuttion aceidingas ithe | °
unct i S ed for a Go facsiml.e Ser, .
cal Ioi ng tone anghﬁ ﬁa&?"%pgﬁ%mgg@'@t S?"Weﬁnﬁﬁ?%?‘égt%&&@wtﬁsm \ylﬁ&
traffic channel protbaddtawards tive TEi apdosignalg the affia channgt statusolo thenMSoinhar

property that i spdipffl Rahrieh ByClizing V.24 'statusds bAE iteaits perdtiflg tdtbrdifg to

typi cal of the service. Alter the detector 80 has identified the
dat a servi ce, itth&;g%%csmletw °§wt'tches S1 and S2 to select the

cor respondi ndlOf unct i on 8# nogBatar sewicansupportachbys thie chasnebacentrolign 4Q0 is
sel ect either t hgcraﬂggegﬂ;ﬂ% calPls/difRbr EoHAidered to ABde Fdiled andIPIETTAGS YeleBSed or

channel controll to operate towards the _fixed network i h
manner required ¥y &fiel 'Haﬂ‘%l‘?%é‘f gynchronize the e é%aqqe?gﬁ%thl&ggtg ﬂ(ﬁeé%g?‘l"mat
in a practical amptesohti on the channel 25 controller 400 can be inpl enented

Wi th one signal processaihe SYE fhayScarry odtidemitiRatibn b€ YMrdnt PrétaBBIL &ither in
Ther ef or e, th‘!% detail ed |rr’rgj‘81eqt1§nt atiLon of the channel controller 400 or
1

the 1 WF pool SHGCERYIPA QY BUMARERYSYENt i on may vary

Partial integration of data services is also possible. For example, if
only the modem service and facsimile Group 3 functions are integrated, these
data services share an MSISDN number, but for example the UDI/RDI
services have their own number. In this case, the channel controller of the

20 integrated pool 41 is able to detect only the modem calling tone (1300 Hz) and
the facsimile Group 3 calling tone (1100 Hz), or correspondingly the call
indication bit sequences or frames.

The invention is described above applied in a mobile system. The
invention can also be applied in the WLL systems shown in Figures 2 and 3.

25 The integrated IWF pool according to the invention can be implemented in a
switching centre operating as a WLL access node substantially in the same
manner as described above in connection with a mobile services switching
centre. The invention can also be applied in a similar manner in satellite
systems.

30 The present invention is naturally also applicable for use in high
speed circuit switched data (HSCSD) transmission where several parallel
traffic channels are used at a radio interface for the same data connection. In
such a case, there is one high-speed traffic channel towards the PSTN/ISDN
and the data service on the channel is identified as described above.



al nost without limts fromone application to another. The only factor

essential - for the invention is that the integrated | W identifies and
supports two or nore 30 data services. In the foll ow ng, the
operation of an integrated adapter according to the invention and the
rel ated- set - Ui Mggata call will be described. According.to
the i.nvention, ta services integrated into a comoRCTHP7IBOE 41
share an MsSI SDN nunber. The service definition related 35 to this MsSI SDN
nunber is stored in the HLR together with the other subscri ber data. In

this service definition, each MSI SDN nunbetis assigned a GSM BCI E

WO 98/ 00998 - .

PCT/ Fl 97/ 00408 The figures and the related description arq (nly infgnded fto .
cal | set-up paritustiate the prsenbinuention. Thé details lof theainventionviney vaguwithin thes

| TC (informati q oaitnqhélg éﬁ’déd’él%’ 1d nodem type,
can be defined %gbé%{ﬁ s??t&gwlngbh%%npggﬁﬁéed or er pr et el as such. 1In

t he present application, an unspecified call set up paraneter refers
generally to a 5 val ue whi ch does not define any protocol for the |IW but
whi ch [ eads the | WF totry to identify the protocol of the fixed network

term nal equi pnent fromthe traffic channel. In the preferred enbodi nent
of the invention, the |IW ignores t hese call set-up paranmeters if they
relate to distinguishing data services from one anot her. 10 In
the follow ng, the establishnment of an MI call according to the

invention will be described with reference to the figures. In the exanple,

t he



I ntegrated data services include the 3.1 kHz nodem service, the facsimle
service‘or the UDI/RDI data service. It should be noted, however, that the
invention is not restricted to these services but it is applicable
generally to all 15 the services. The signalling charts of

Fi gures "9A and KB dshdoet r at e an exanpl e where a nobil e-ter%@% M)
dat.a call is nade froma term nal equi pnent (TE) of the fi Kk
to the MSI SDN nunber of the nobile subscriber that is conmon to the

i ntegrated data services of the subscriber. Ln such a case, 20 the call
arrives at the nobile network fromthe | SDN'PSTN network but there is

no signalling support over the entire connection between rk
and the TE for tpgajpgnsm ssion of the prot ocoI |nforna Ilmmlmfnllmllrmmo
A call addressed to a conmon MSI SDN nunber of . *sulscki be

services arrives fromthe | SDN network to the GMSC of 'the nobile 25 net wor k
in the formof an |NTIA. ADREEEE MFSSARE dd Aldeta SaPtSAfating sl SUbATHEH!
routing infornati est. BgRClJTINGINFOtothe scri ber

which is determﬁg'tia BY MBI SDN. The routing |nformat|on
request al so donpri ses traeelmgsa:calbﬁroml\ﬁmd neiworkrto arhMSHEBN numbert of thees

fromthe subscri Qn&dﬁﬁéfitﬂéﬁ% %ﬂ}ﬁlﬁ&l\ 'ioalﬁr%' ﬁ'\%fé QaH‘%eﬁogielseﬁ'a\??ng Ma ﬁgﬁve a

nunber. In this emtype
Ualue that i foRRSHORPEGTAeHIRk FEaamﬁ@qnhﬁeaqu ansm 12 to the
VLR a roam ng nunber reqilieeatmg?ms BEaptatidh tresdurce nequirest bydhe data call from

af orement i oned GoMyRth E"at%@d%&%@b@%&khe GSM BCI E and all ocates a

roam ng numnbey, MSRN t o ca is transm tted to the HLR that 35
forwards it t¥ the cvscMamoragse traficcchanpel @mving, fram dhesather fretwerk RRN

to the MSC i n t hmeansaf thie allocatedtihteghdied adaptation mouddee MSC t hen requests
identifying the data service used by the calling party by means of
sighalling, synchronization or some other feature that is characteristic of the
service,
15 configuring said integrated adaptation resource to operate in the
manner according to said identified data service towards the other network.
2. A method according toclaim1,characterized by
identifying the data service of the calling party as the CCITT V.110
rate adaptation protocol if a V.110 synchronization frame is received from the
20 traffic channel,
configuring said aliocated integrated adaptation resource to use the
V.110 protocol.
3. A method accordingtoclam 1, characterized by
identifying the data service of the calling party as the CCITT V.120
25 rate adaptation protocol if a V.120 frame flag is received from the traffic

channel,
configuring said allocated integrated adaptation resource to use the
V.120 protocol.
4. A method accordingtoclaim1,characterized by
30 identifying the data service of the calling party as a modem or

facsimile service if one of the following is received from the traffic channel: a

modem or facsimile calling tone, a digital call indication bit sequence or a
frame, or a handshaking sequence or frame indicating the modem capability.

5. An arrangement for setting up a data call terminating at a

35 subscriber in a telecommunication network when the call arrives from the

calling party (TE) via another network (PSTN, ISDN) without sufficient
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11 ‘fromthe VLR information for the set-up of a future call on the
basis of the MSRN. The VLR retrieves;—by neans—of the MSRN, the BCE

previ ously received fromthe HLR '_ idey tO the MSC. If the
BCl E cont ai ns %rrpl ete servi cee’ ﬂ(@ggﬁ“lj@ﬂﬂ‘t&c may change the
paranmeters in the 5 to indicat i ervi ce PCEAEONOdN8 -

thereafter transmts to the Msa ' call set-up nmessage SETUP that al so
contains the GSM BCI E. The Ms responds with a CALL CONFI RM MESSAGE. The
MSC t hereafter asks the BSS to reservelbhe required radi o channels with
an ASSI GNVENT REQUEST message and the BSS acknow edges with an

ASSI GNVENT Covrsignaling sippee dbat transmitsGnformatian tahout dhe datas servicer used byd

integrated | W thesqillimgSsarty, c WX rialct i 2 & dni that t he | WF an | WF SETUP

nmessage that al so contgin h MBGIE At this point, the |W starts
to operate in the mannee}b Z'Eécoé&qcﬁawcﬁ"ca%g.nt r?&“?"r‘[ifen R ofidapter equipment BThe
| WE control | er igtegrated; foetwe oo datasseryices such thatithe data sevises Bhiar@ant he
cal |l control sA3ugisbNendiiéer, The | WF control |l er 44 anal yzes the BCl E and

"t "gnor es pose bl e partihSEHIERRRNT AR & Ristond e elognt e reguie
wor ds, the | W adaptation Easomnqajﬂm: saigt integrated adapterequiipmentin @ocall miakerto 400
(or channel g 43 MSIBDN hEmber,t he case of an HSCSD call) reserved for the

data call for 20 a certa, at eryi ce, but the channel ntroller 400
prepares to nonitor a sat&gﬂg«paﬂga ’@ﬁﬁ?fﬁe?g%ﬂt?ﬁ*qn F@swr%(w% Isi aganged \er k.
The | WF ackri® mdpiter alteaffic chahhelcartiving fodm tdnothersmetwors toiidéntity the data
ACKNOWNLEDGE mesgga{ [ i, h N S . he
cal | ed subscri ber jg E%?ﬁgt%y th%l g&tﬁlﬁe : p%% @ ﬁ’fﬁﬁrhn%tag'a%n?ng%s'é%%ﬁﬁﬂe

calling TE of t$HOChTONKANIRB: Afsomeothot feapytrital ischpraciansiic ot Hscserkice. and
i ndi cat es that toheonfignreeitsélbto bperatecaorording &esaidpdertified\data Bervide towardss a

CONNECT massagemy%q“' ',ﬁﬁt es that the cal | ed subscriber accepts the
call, whereafter the f'ransmts an AWR SI GNAL nmessage to the
th ing tg clai

calling TE. e MSC A PFa89eRENY gc mS, characterized in
that the data service used by the calling party (TE) is the CCITT V.110 or

V.120 protocol, and that the signalling characteristic of said protocol comprises
a V.110 synchronization frame or correspondingly a V.120 frame flag.
7. An arrangement according to claim 5, characterized in

20 that the data service used by the calling party (TE) is a modem service or a
facsimile service, and that said signalling characteristic of the protocol
comprises at least one of the following: a modem or facsimile calling tone, a
digital call indication bit sequence or a frame, or a handshaking sequence or
frame indicating the modem capability.

25 8. An arrangement according to claim 5, characterized in
that said telecommunication network is a mobile system, a WLL system or a
satellite system.

9. An interworking function equipment in a telecommunication
network for providing protocol adaptation between the network and another

30 network when a call arrives from a calling party via the other network without
sufficient signalling support that transmits information about the data service
used by the calling party,characterized inthat

the interworking function equipment comprises integrated functions
for supporting two or more data services such that the services share an

35 MSISDN number,




DEVI CE ON LI NE nessage. The IW then starts again operating in the 30

manner according to the invention. ; ontroller 44

recei ves the DEVI CE ON LI NE nessage fromthe call trol 43 of the MSC.
and as a.result it connects the channel Cgm“‘:mt“ﬂumﬂﬂmo of the

I nt egrated pool ‘@%@,&he group switch . traffi el ..
arriving fromthe and a traffic channél &rrh vi"ngsfromthe ggﬁ*&%ﬁ%

WD 98/ 00998 '
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After the channel controller 400 has been coWnect ed onto the |ine. t he

controller (e.g. the det : ; L tor Lr |

arriving fromthe fi S@éd%ﬂg%'ﬁé %P%&g?ﬁg&,ﬁ;%ﬁg i‘%e‘gcﬁgﬂﬁégﬁﬁgy ?er
400 checks wieatwerk adaptationreseyrees for adataicall terminating at dhe sykseribes MBhe
fixed network 5 mans tddve thé datasetvicd Uhspeciflieda data service supported by

Lne chamel controLl et . te iWBuolind ot Sohyeck 16yE) M GloghBNb bhftr 4°°
contains a frafe traffigchannel agivingdram the othes getyark te identifithecdata sendce used
ot odt o ooy Bl cllogoaty 157 o8 BGade of sl o srlatinor come,
fi xedgnet work in qthgr rﬁﬁ%tﬁér tﬁ%tq[ﬁ ?g%a%%h% ‘% %Oﬁﬁﬁ’%o?oqdhqq'h(gontﬁ%”r? \ﬁ—ai&
thereafter signal@locateds netwetk @daptationgesewrces dof use saidnidentifies data wendeel
data transn ssi onoRRYdLSIH &allin% Ranycge), The channel controller 400
starts the sy%hr om zatl 99, 0Iln int%nuorMng function equipment according to claim 9,
characterized inthat the data service used by the calling party (TE) is
the CCITT V.110 or V.120 protocol, and that the signalling characteristic of
said protocol comprises a V.110 synchronization frame or correspondingly a
V.120 frame flag.
15 11. An interworking function equipment according to claim 8,
characterized inthat the data service used by the calling party (TE) is
a modem service or a facsimile service, and that said signalling characteristic
of the protocol comprises at least one of the following: a modem or facsimile
calling tone, a digital call indication bit sequence or a frame, or a handshaking
20 sequence or frame indicating the modem capability.
12. An interworking function equipment according to claim 9,
characterized in that said telecommunication network is a mobile
system, a WLL system or a satellite system.



traffic channel between the TAF and the W at the |atest after the fixed

15 network-service has been identified. If a V.120 protocol
is not identified in the above-described stage, t he channel controller
400 checks whether the signalling arriving fromthe fixed net wor k

contains a V. l%Wrom zation frane. If a V.110 synchroniz /00408
frame is received, e channel controller 400 is configured to utilize the
V. 110 20 protocol and it starts operating towards the | SDNV PSTN in

accordance with the V. 110 protocol. The 1Mf t hereafter resunes the
operation according to the V. 110 protocol towards t E and si

the traffic channel status to the M5 in a normal markel i U zi 24
st at uses. If a V.110 protocol is not identified abov er,
t he channel 25 controller 400 checks whether a nodemcalling tone/ (1300 Hz)
or adigital call indication bit sequence is received f

PSTN/ISDN. If it is, the channel cont r§§ er 400 is conf{¥uRgd
support the nodem service and it starts erating accor

t he
nodem service towards th SDN/ PSTN: nE§£§ for exanpl at an
answering tone, ital sponse bH sequenc 30 a frane]i
transmitted and gnd rd nj@ARIERdsha}jABI§ UB{ ocedlr Alfs Usc ai ch
results in a nmod¢m cpnnectigiCHINe | W agaif cpnti nfies,"pper{gt++ .
according to the|QTE| Uti ot—rowhr ds fhe—TE and o IVeF | ot
channel statys tp t in'%n grnal madney uti ki zkAg .27 5t at
If no nodemcalling fon #ﬁ necogni ted above elther) the craqéel 35
controller 400 checkp ethej a facgiml ¢ Goup 3 calling tjone (J1100 Hz) or
a digital c ndi ' i Ice i srecef ved f-tH€ PSTN | SDN.
If it is, the WD 98/ 00998 V110

PCT/ FI 97/ 00408

Fig. 2 iR
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13 channel controller 400 is configured to support the facsimle
service ‘and' it starts operating according to this service towards the

| SDN/ PSTN. Thi s means for exanple the transmi ssion of an answering
tone, a digital response bit sequence or a frame, and a standard
facsimle Gou haking 5 procedure, which results in a facsimle |
G oup 3 connection according to the | TU-T T.30. The | W ag%ﬁwmues
operating according to the V. 110 protocol towards the TE and signals
the traffic channel status to the MSin a nor mal manner by_utilizing
V.24 statuses and it starts operating accoraﬁg to t he GSEE%& in‘ﬁe
protocol. 10 I f no data service supported by the chl&n E
controller 400 is rkdentdfieg,- the-call-is-either--cons dered. £.0. have
failed and it is thus Weased orBSS an effort is madet;oM8FWhr oni zigDNhe
traffic channel according to a :sel ected protocol. ;| poome—- PRTN WF
may carry out iqgl%’laﬁ cation ofidifferent protocol s either in:~ DEM ion

or simultaneousl.y, , =t s WPartial integration of !data SErVicgs is
al so possible. E&

fragsyni |l e
G oup 3 functions n1MSI SDN
nunber, but for exanple nber. In
this case, the channel iy able to
detect only the nodem ca e Goup 3
calling tone (1100 Hz), o= m L gca Lyidieag fon bjt
sequences or frames. ¢ FEC I+ : Fhke nT‘I'BAA RAd ST i¥d Hbove applied
in a nobile system The Tnvhlht.i.o.n-ca.n-aL'sb.-be.-appLi:qed. in the WL
systenms shown in Figures-2-ant 3.:-25 The it-egrated-t W poot - accordi-ng to
“the invention can be inplenented in a switching centre operating as a
WLL access node substantially in the sane manner as descrijgd abo in
connection with a nobile services switching  centre. The i Eiwg on§an
al so be applied in a simlar manner in satellite syst ens. °

The present invention is naturally_also.applicahle_for_use_in_high..
« MS/TAF | BSS ' 1 MSCAWF 1 ISDN

:...-mLy...t.he-rrpd.e.mser.xLL'qe and
11 CBYse HatTRAMer vi des sha
RD v| tes have tidir
1 20[ | pt egr at ed :pdol
i}?nd the ifa

Terminal !
interface? L2R

L B R e I I ey

: \FEC

'MSTAF | ' 7BSS I TMSCIWF  ‘iSDN
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Terminal ' Vo b -
interface’ lgsmFAx| v |esmrax] |
+{ protocols E :'E ccu E ' TRAU iy, [protocols E
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speed circuit switched data (HSCSD) transm ssion where several parallel
traffic channels are used at a radio interface for the same data

connection. In such a case, there is one high-speed traffic channel
towards the PSTN | SDN and the data service on the channel is identified
as descri bed -akpyéneoes WO 98/ 00998 00408
PCT/FI97/00408bﬂy 14 PCTRT The
figures and the related description are only intended to illustrate the
present invention. The details of the invenékgn may vary wthi e ope
and spirit of the invention disclosed in th€™appended cl ai ns. %§§° VO
98/ 00998 21 PCT/ US97/ 00408
15
22 GSW 23 PSTN
S I
BSS / ET ET ISDN
) 43
}” 44
PR —— . /
v IWF pool |
1 1
1 \
i | |Integrated | : I
i IWF |
! :
: :
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——CLATNE 1. Anethod for setting up a data call term nating
at a subscri ber, characterized by 5 receiving a call from
anot her, network to an MSI SDN nunber of the subscriber that is common to
two or nore data services having adaptation

functions int Lg@gd into
-the sane adapter equipnent, al l ocating the éﬂ%ﬂﬁgﬁﬁon
resource re%g’idhm,py the data call from sai d integrated adapter
equi pnent

nonitoring a traffic channel arriving fromthe

-ot her network by nmeans. of the all ocat ed4f®tegrated adaptation resource,
identifying the dgta service used by the calling party by neans of

signal ling, synch i zation or sone other feature that is characteristic of
t he service, 15, configuring said integrated adaptation
resource to operatesfn the _manner according to said identified data
service towards thaTdther reiav@ 2. A nmethod according to
claiml1l, ¢c har t er d by - identifying the data
service of the calling party asthe ccl TRy 110 rate adaptation
protocol if a V.110 synchroni zation frame i gceived fromthe 20 traffic
channel , configuring said alloa ed integrated adaptation
resource to use the V. 110 protocol. 3. A nethod
according toclaiml1l, char act er ipoz ejd by
identifying the data service of the callifyparty as the CCTT V. 120 25

rate adaptation protocol if a V.120 franme fNag—- s received fromthe traffic
channel , a

configuring said allo¢& ¢d i ntegrated adaptation
resource to use the V. 120 protocol. 4. A et hod

accordingtoclaiml1, ch a racte rize d by 30 identifying the data

service of the calling party as a nodem or facsimle service if one of
the following is received fromthe traffic cha nodem or

facsimle calling tone, a digital call _ind lence or a
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frame, or a handshaking sequence or frame indicating the nodem capability.
5. An arranfjenent for setting up a data call termnating at a 35 subscri ber

in a tel ecommunicati on network when the call arrives fromthe calling
party (TE) via another network (PSTN, | SDN) wi thout sufficient WO
98/ 00998 WO 98/00998 PCT/ Fl 97/ 00408
16 - signal ling support that transmits information about thd"THIZOHM8y ce
used by the calling party, characterized in that in the
t el econmuni cati on twork, an adapter equip t is integrated for two
or nore data ser%s ch that the data se ces share an 5 NSl SDN
nunber, e tel ecomuni cation network is arrang td all ocate
t he required @hpt@i on resource fromsaid integrated adapfer| equi pnent
inacall mde to , Zaid Ml SDN nunber, sai d | ocat ed
netwotLk adaptati orefl)edeurce (IWF) is arranged to 10 nonitor a fraffic
channel arriving mgenot her network, to identity the data servi ce
used by the call party (TE) on the basis of signalling,
synchroni zation or sorg other feature that is characteristic the
service, and to cqpfigure itself to operate according to slaid
identified data servi @& tGWalds ANejcarrting party. 15 6. An
arrangenent accor di ng Qo Z&ims5 ch@lracteri zedin that the
data service used by the Salling par{y(TE) is the CCTT V. 11q or V. 120
protocol, and that the signliling chang¢teristic of said protdcol| conprises
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a V. 110 synchronization frame or correspondingly a V. 120 frane fl ag.

7. An arrangenent according to claim5, character i zedin 20 that
the data service used by the calling party (TE) is a nodem service or a
facsimle service, and that said signalling characteristic of the protocol

conprises at | of the followng: a nodemor facsimle calling tone,
a - digital ca I'ndi cation bit sequence or a franme, or a ha Vlgq‘?@
sequence or frame indicating the nodem capability. 25 8. An
arrangenment according to claim5, char g teri zedin t hat
said tel ecommuni on network is a nobile system a WL systemor a
satellite system Z o &= T TTITErWor KT 11y in a
t el econmuni cati o astworkécgg) ovi di ng protoc adapt ati ¢n between the
net wor k and anot héer 30=net wor kgvﬂng) a call arrives ffroma calling party via
the other network h&J .ELEE ci ent signalling support that transnits
i nformati on about, dﬁta serg@e used bythecdl |l ing
party, characterig‘in@-hat E & the interworking fung¢tion
equi prent conpri SESTIi nt egr at e(%famctlons for supporting tyo or nore
data services such that the sg\gces share an 38 b | SDN nunbeg,
17 t he® nterwor B ng| function eq@Prient (I W) {s arranged to
reserve net wor k adspt-at+on resources for a '§aﬁ§a call termnating at the
subscri ber (MS) o S &
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but to.leave the data service unspecified, + the int e?\&??‘ﬁg’ 4
function equipnent (IW) is arranged to nonitor a 5 traffic channel 1P08
arriiving fromthe other network, to identify the data service used by

the calli ng party (TE) on the basi s of si gnal I'ing, synchroni zati g
other feature that is characteristic of the service, and to conf ‘5;“,.‘,;‘
al | ocat ed networ k PET ation rmwu% PERTY CROGANIZATIONf | ed daNGgeWt
towards said callln ar

A Kk
functi on equiNIER ﬁP#Q%OEI%HWmWW%@%%&’d&%?WW

t hat the Dkanmmmameﬁdnhmﬁhe cal l'ifn inderriatioBa) Pibeation NushtitRd CCJ/TW(ygsmggs
or V.120 progpgQlzmasand that the signall | haracteristic of aid

protocol fonprises a V. 110 synchroni zat]i & ¢ Ipternational Byblioation Bager i) Jgpussy 1998 (08.01.98)

V. 120 frjpne T ag. 1 n 1 nifferwor Ki ng Tunction equl pnent
accordi ng @%"@F"&M‘ ABP“““‘“‘ Nugnbes: 5 @mgm&osr (8D %arl g.\ A, BB, BG, BR,

service u :.m.&m Dete 0 pg/démﬂﬁ) kgson| @ & ﬁiﬂméx%rxﬂm x’isfé.mm’

facsim | e} service, that s si gnal | i ng |char &48i18sLUsLY, ¥D, MG, Mx.

pr ot ocol Ieast one of the follqw ngflk igs @Sﬁ T,
calling t %l tal  Cglyhne i8¢ beoRbe) ON DI Psequ%w% V%t Aﬁ‘& t[AM(G
q

handshaki uencev0r frane i ndi cat t he KGOKAMD,®Y patent (AT, B
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minmmmwmmmpmtamamethodmlmmgemntt‘ouetﬁngupadmullm at a subscriber
in a telecommunication network. mﬁemm“mpuhmwmsdmoumaummmwmmghm
pool (41) that has one common MSISDN samber shared by all the data services. After the connection has been st up, the IWF does not
try to synchronize itself acconding to any data service towards another network but it monitors a traffic channel arriving from the other
setwork (ISDN, PSTN) in order to identify the data service used by the calling terminal equipment. After the IWF has identified the data
service, it starts operating in the manner required by the identified data service and data transmission may begin.




