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I nvention The invention relateS 1O Tacsi Ml e transmrssTonr—S +R—re-
comuni cati on systens. Background of the Invention | TU T Recomrendati on
T.30 defines procedures for docunment facsimle transm ssion in the public
swi tched t el epla$@7978t wor k. The facsimle termnals 10 RCTH608136 t O
this recomendation are called Goup 3 Facsimle termnals. A
characteristic of [err] Goup 3 facsinmle termnals is that they are able
to negotiate,. in the beginning of a call, the facsimle data rate that is
nost suitable for the connection quality. The 15 facsimle data rate
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7.2; 9.6, 12.0 and 14.4 Kbps. The new Facsinmle Goup 3 data rates that
wi |l be supported by 20 rieldief neise Invientioa near future include 16. 6,

19.2, 21.6, 24.0, 26.4 Kbp§ %ﬁrenltﬁoﬁtz%ﬁ s&?,ﬁggﬁiggfor I%%ggggs, or

hi gher. The present telefaX Téfmnals have been desl ghe
t el ephone et wor kM MPbLieycempynication sysXemBedem i nterface and a two-wire
connection (nodem connect i pagkgidurdl 'ofl apeoxavantiosk. Thus all signalling
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10 . according to this recommendation are called Group 3
Facsimile terminals. A characteristic of%“%p Group 3
facsimile terminals is that they are able to negotiate,.
in the beginning of a call, the facsimile data rate that
is most suitable for the connection quality. The
i5 facsimile data rate can be renegotiated durif';g the call
if the connection quality changes. The data rates
generally used for the Facsimile Group 3 are presently
2.4, 4.8, 7.2, 9.6, 12.0 and 14.4 Kbps. The new
Facsimile Group 3 data rates that will be supported by
20 data modems in the near future include 16.6, 19.2, 21.6,
24.0, 26.4 Kbps, etc. in steps of 2.4 Kbps up to 38.4
Kbps, or higher.
The present telefax terminals have Dbeen
designed for fixed telephone networks and they employ
25 a modem interface and a two-wire connection (modem
connection) via a telephone natwork. Thus all signalling
between telefax terminals has taken place over a modem
connection. It has not been necessary for the telephone
natwork to monitor for example the facsimile data rate
30 negotiated by the telefax terminals or to respond to the
data rate by modifying the characteristics of the modem
connection.
In .a digital cellular radio network, the
telefax terminal is located at a mobile station,
35 whereupon the facsimile connection must be established



connection. - In a digital cellular radio network, the telefax termnal is
| ocated at a nobile station, 35 __Whereupon the facsimle connection
nmust be established 2 through a radio |link béfween the nobile station
and the fixed radio network. For exanple in the Recomendation 03. 45,
version 4.4.0_ of the Pan-European mobile system GSM (d obal Systemfor -
Mbbi | e ConmunMeIsZH7 OM2BS), the 5 techni cal inplenentati on ECTFMMGI36V ce
supporting the term nal equipnents of Facsimle Goup 3 is determ ned by
usi ng transparent telecomunication services of the GSM system One

full -rate GSMtraffic channel can support bhe facsinmle data rates of 2.4,
4.8, 7.2 and 10 9.6 Kbps. The equi pnent configuration according to the
recommendat i on i stlixfdmgﬁ red iradionl bhig Wetvben/ \the| mbbild @vition andSthe
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the public tel ephggig BoE¥BRX ([dma'NeuPilfate GSM traffic channel can
support the facsimile data rates of 2.4, 4.8, 7.2 and

10 " 9.6 Kbps. The equipment configuration accopglimg to the
recommendation is illustrated in Figure 1. A telefax
terminal 1 is connected with a normal two-wire modem
connection to a facsimile adapter 2 which adapts the
signals of the modem connection to a rate-adagted V.110

15 data connection. The V.110 connection is established
via a radio interface between a mobile station MS 3 and
a base station system BSS 6 to a mobile services
switching centre MSC and further to an interworking
function (IWF) 8 located at the MSC. The interworking

20 function 8 contains another facsimile adapter BA which
adapts the aforementioned data link to a conventional
two-wire modem connection which is established for
example via the public telephone network (PSTN) 9 to
another telefax terminal 10. As an alternative to the

25 configuration of Figure 1, the telefax terminal 1 and
the facsimile adapter 2 may be integrated intc a GSM
telefax terminal which provides an analog output. From
the point of view of the mobile station MS, the GSM
telefax terminal is as the facsimile adapter 2.

30 The idea of the GSM Recommendation 03.45 is to
allow the T.30 protocol to pass transparently, whenever
possible, through the adapters 2 and 5 at the ends of
the GSM data link. The T.30 protocol is only manipulated
when it is necessary to avoid problems resulting from

35 the differences between the PSTN and GSM systems. For



another telefax terminal 10.-As an alternative to the 25 configuration

of Figure 1, the telefax termnal 1 and the facsimle adapter 2 THy be
infegrated into a GSMtel efax termnal which provides an anal og out put.

From t he poi nt f% of the nobile station M5, the GSMtel efax term nal
is as the facsi apter 2. 30 ' The idea of tRETFISHPOIIS

Recomendation 03.45 is to allow the T.30 protocot -to pass transparently,
whenever possible, through the adapters 2 and 5 at the ends of the GSM data
link. The T.30 protocol is only manipul at ed en it is necessary to avoid
probl ens resulti ng from 35 the differences between the PSTN and GSM
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between 2.4 Kbps and the allowed maximum data rate. 'rha

10 . facsimile adapter 8A of the natwork termination monitors
the negotiation, and if the data rate agroelps
high, the facsimile adapter 8A intervenes in the
negotiation. However, the telefax terminals typically
begin negotiating for a lower data rate when the

15 connection quality is too low. In such acase, the
facsimile adapter BA monitors the negotiation and adapts
the GSM traffic channel to the negotiated facsimile rate
with a Channel Mode Modify procedure (CMM). Decreasing
the data rate also results in better and more effective

20 channel coding. The GSM system utilizes convolutional
coding the efficiency of which can be indicated with a
convolutional code ratio X/Y which means that in the
channel coding X data bits are represented by Y code
bits. In a full-rate GSM traffic channel, the

25 convolutional code ratios of 1/2, 1/3 and 1/6 are valid
at the user data rates of 9.6 Kbps, 4.8 Kbps and 2.4
Kbps, respectively.

The GSM system cannot presently support the
facsimile services higher than 9.6 Kbps, however,

30 An arrangement by means of which higher
facsimile data rates (12 Kbps, 14.4 Kbps, etc.) can also
be supported is disclosed in a co-pending patent
application ©of the Applicant, W095/31878 (unpublished
on the filing date of the present application). In this

35 arrangement, two or more parallel traffic channels
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the conventional transmission rate, depand:l.ng on the
number of the traffic channels allocated. Fbr example
in the GSM system, the total user data rateagiw .2 Kbps
is obtained by two parallel 9.6 Kbps subchannels, each
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channel being rate-adapted in the same manner as in the.

existing trangsparent 9.6 Kbps bearer services of the GsM
system. Correspondingly, the user rate of 2\2 Kbps can
be transmitted on three parallel traffic channels.

When thg Facsimile Group 3 service is applied
to such high-speed data transmission service, the
problem is how to utilize the ability of the Group 3
facsimile terminals to renegotiate the facsimile data
rate to correspond to the quality of the traffic channel
and to simultaneously provide the user with the highest
possible facsimile data rate. "

Disclosura of the Invention'

An object of the present invention is to
eliminate this problem. ’

A first aspect of the invention is a method for
facsimile transmission in a digital mobile communication
network, the method comprising steps of initiating
facsimile call set-up, establishing a transparent rate-
adapted data connection between a facsimile adapter of
a mobile station, connected to the first telefax
terminal, and a facsimile adapter in an interworking
unit, selecting preliminary data rate and channel coding
for the data connection, establishing an end-to-end
facsimile connection between the first and the second



transpission rate is as high-as eight-fold conpared to the conventi onal

transm ssion rate, depending on the nunber of the trarfic—chanmets
al 'ocat ed. For exanple 10 in the GSM.S)St-8k al user data rate

[err] 19.2 Kbps is obtained by two pardl o addbpsreEghannel s, each
channel bei ng MR%23W8pted in the sane %%\Lﬁ%%éﬁ?ﬂ he dki st POW/FI96N0136
transparent 9.6 Kbps bearer services of _m,.,CDprrespondi ngly,
the user rate of 2 Kbps can 15 b =gn—t-Hl ee parall el
traffic channels. Wen the Facsimle Goup 3 service is applied to such
hi gh- speed data transmission service, the prdblemis howto utilize the
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25 elimnate thi e Afirst as (o] lywenkion,ls nmet hod
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adapter of a nobi i on, _connec 0 e ermnal, and a
facgi m | e adapter ?“ﬁi:gﬁai %fe?ﬁ%’f‘ﬁ??g‘ PYsgP‘éléf‘?%gs%?%‘r ?‘% nary data rate
and channel coding for the ablecating peredledstudffieichannelsndorosatd 35
facsim | e connecti gathetvRSdctivh,f wheth Shé ddidnimCcadta rate allowed for

10 . the telefax terminals on said data connection is higher
than the maximum data rate of an individi1 traffic
channel, '

selecting the number of said allocated traffic

channels so that the maximum data rate of the data
15 connection is higher than the maximum data n}te allowed
for the telefax terminals,

selecting the most effective channel coding
available, enablad by the extra transmission capacity
of the data connection, for each facsimile data rate

20 ‘negotiated by tha telefax terminals.

A second aspect of the invention is a mobile
systam comprising a mobile station, a facsimile adapter
in the mobile station, a first telefax terminal
connected to the adapter, a mobile network, an

25 interworking unit in the mobile network, a facsimile
adapter in the interworking unit, the mobile network
being able to set up a facsimile connection between the
first telefax terminal and the second telefax terminal
via the facsimile adapter of the mobile station and the

30 facsimile adapter of the network termination in such a
way that between the facsimile adapters there is a
transparent rate-adapted data connection and the mobile
network is zble to change the channel coding in said
data connection according to the facsimile data rate



5 telefax term nal transparently through the facsim | e adapters and the
data connection, negotiating the facsimle data rate for the facsimle

connection by S|gnaII|ng between the tel efax ternminals,
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maximum data rate of the data connection is higher than
said maximum data rate allowed for the telefax
terminals,

the mobile network is arranged to select the
most effective channel coding available, enabled by the
extra transmission capacity of the data connection, for
each facsimile data rate negotiated by t.?ge telefax
terminals. ' :
In the invention, the number of parallel
traffic chanriels allocated to a high-speed facsimile
call requiring multichannel data connection is higher
than the number of traffic channels necessary according
to the maximum data rate of the call. In other words,
the maximum number of the traffic channels may be higher
than what is necessary in ideal conditions, and the
maximum data rate of the traffic channel capacity
available to the facsimile call may therefore be higher
than the highest facsimile data rate supported by the

‘telefax terminals. The extra traffic channel capacity

enables changing the channel coding on a multichannel
data connection to more effective one with a smaller
decrease in the facsimile data rate in comparison to a
case in which only the required minimum number of
traffic channels is allocated to the facsimile call.

[ 4



30 facsimle adapter of.the network termnation in such a way that
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between The facsimTe adapterSTnere S a transparent—rate—adapted—data
cohnection and the nobile network is able to change the channel coding in
sai d data connection according to the facsimle data rate 6 negoti at ed
by the tel ef aXWoeerdoml s. The systemis characterized in thatpcTssseitss e
network is arranged to allocate for said data |ink a nunber of parallel

traffic channels 5 (chO chn) when the maxi num data rate all owed for
the telefax term nals on said data connectign is higher than the data rate
of an individual traffic channel, said nunbér of the traffic channel s bei ng
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traffic channel s

:Lgure 2 ililustrates the network architecture
according to the invention, supporting multichannel

10 . facsimile transmission in the GSM systen.

Preferred Embodiments of the InvekiZon

The present invention may be applied to high-
speed data transmission in digital TDMA-type mobile
communication systems, such as the Pan-European digital
15 ‘mobile communication system GSM, DCSIBO% (Digital
Communication System), the mobile communication system
according to the EIA/TIA Interim Standard 1IS/41.3, etc.
The invention will be illustrated below by using as an
example a GSM-type mobile system, without being
20 restricted thereto, however. The basic structural
components of the GSM system will be introduced very
briefly below with reference to Figure 1, without
describing their characteristics or the other elements
of the system. For a more detailed description of the
25 GSM system, reference is made to tha GSM recommendations
and to "“The GSM System for Mobile Communications” by M.
Mouly and M. Pautet (Palaiseau, France, 1992, ISBN:2-

9507180-07-7).
A mobile services switching centre MSC controls
30 the switching of incoming and outgoing calls. It

performs similar functions as the exchange of the PSTN.
Further, it also performs, together with the network
subscriber cregisters, functions, such as location
management, that are only characteristic of mobile
35 telephone traffic. Mobile stations MS are connected to



than what is necessary in ideal conditions, and the maxi numdata rate of

the traffic channel caQaC|ty 25 available to the facsimle call my .
therefore be higher than the highest facsinile data rate supported by the -,
telefax termnals. The extra traffic channel capacity enabl es changing the
channel codlngagn a nmul ti channel data connection to nore effective one-with
a smal | er Yecrease in the facsinle data rate i n EEREESNM3E 1o a
case in mhlch only the required m ni mum nunber of traffic channels is
allocated to the facsimle call. 7 Brief Description of the Drawings In
the follow ng, the invention will be desgribed by neans of preferred

enbodi ments with reference to the acconpanying draw ngs, in which 5
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r econmendat i_on acsi sii Ssi.on u ] rates the
net wor k ar chi te@?ﬂ?@"%ﬁ%f’ﬂf‘ﬂg {:5 %8%?%&?’3*“ %ﬂﬁ&?ﬁl"ﬁ #ﬁgtﬁ"éhannel 10
facsim|le transbasei shationsBTSS\VWbicheare mat @hown InbBiguesitls of the
Invention The present i|nwentéQd Bpwelf 28Pla Ofiid divalbLoRPARA YR

Pan Eur oBean df FPAPS (LTONAD tygB, pEBcem, WIsaLH 5 cofuidinatin Ba:300
(Di gi tal Communitbet i cadisy s peth, mem I ditbﬁmmlcamdn egeuxsn dacor di ng
to the EIATIA babeekgive PR framisteadh 6# Which consists of several
time slots. A short in_formsti.on packst ‘is transmitted
in each time slot in the form of a radio-frequency burst
10 . that has a 1im1tsd duration and that cqp%sts of a
number of modulated bits. 'I'he time slots are primar:l.ly
used for conveying control and traffic channels. The
traffic channels are used for transferring speech or
data. The control channels are for signsll!.?g between
15 a base station and mobile stations.
A data link formed by one traffic channel is
a v 110 rate-adapted, UDI-coded digital 9.6/4.8/2.4 Kbps
full-duplex connection that is adapted to V.24
interfaces. The V.110 connection is ~a digital
20 transmission channel that was originally developed for
ISDN ( Intsgrated Services Data Network) technology, that
is adapted to the V.24 interface, and that also provides
the possihility of transmitting V.24 statuses (control
signals). The CCITT recommendation for a V.110 rate-
25 adapted connection is disclosed in the CCITT Blue Book:
V.110. The CCITT recommendation for a V.24 interface is
disclosed in the CCITT Blue Book: V.24.
Furthermore, the traffic channel uses channel
coding which aims at dscreas:l.ng the effect of
30 transmission errors. The GSM systsm utilizes
convdlutional coding the efficiency of which can be
detected with a convolutional code ratio X/Y, which
means that .4n the channel coding X data bits are
represented by Y code bits. On the full-rate GSM traffic
35 channel, the convolutional code ratios of 1/2, 1/3 and
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basic structural conponents of the GSM systemwi |l be introduced very
briefly belowwith reference to Figure 1, without describing their
characteristi cwomezrdrs ot her el enents of the system For a noperspesssed
description of the 25 GSM system reference is nade to the GSM
reconmendati ons and to "The GSM System for Mbile Comuni cations” by M
Mouly and M Pautet (Palaiseau, France, 1992, |1SBN 2- 9507190-07-7 ). A

nobi | e services switching cent re MSC control% 30 the sw tching of
I ncom ng and out goi :}% cal | s. gerfor ms simlar functi ons as the exchange
of the PSTN. Furthé I"FeaT’gﬁi‘Be? ofhR; usef sdate rptes Phc9n6: KbpPR, 4.8

subscri ber regi steltbi:sfandtzms;bwclraspsbtnelpn managenent, that are only
characteristic of nobile 35‘. sﬁehggm é’ﬁd Ce3 I\@gn I % ﬁ;‘; ogs“\@ are

connected to 8 tthe MSC vi a base statlon systens BSS ase station

syst em BSS consi st 8e5erBines the techpicaf i 4?’%%°5a§€°s?ﬁﬂ%ﬁ3 BTS,
whi ch are nbt showsuppoFting ctlie fdxmifal guiementsaocfi Facedimike oGroapti pl e

gat h i satclcﬁzsdl(l::)glaéna pe occﬁ%\hﬁ]ﬂsEcé:éeeﬁs%%%ﬁgﬁggﬂgégﬁ3£g¥%|
consi sts of severaF‘FY*ﬁEB%IQﬁ §h°,@§‘hcﬁﬁsmoFMt9%W¥eF°P§iWﬁ%§#ﬁftted
in each tine slot andt hthef copardtion adccotdingcrtdy thestinvention were
described above in connection with Figure 1. However,
10 .  this recommendation relates to Group 3 facs_imil‘e service
occurring only on one traffic channel, whebbfore the
highest possible facsimile data rate is 9.6 Kbps.
The Applicant's co-pending patent applications
W095/31878 and PCT/FI195/00673 disclose a method wherein
15 two or more time slots are allocated from a -"‘:EDMA frame
to a mobile station MS which requires data transmission
with a higher rate than that supported by one traffic
channel. The maximum user data rate of a multichannel
data connection is the number of the parallel traffic
20 channels multiplied by the user data rate 9.6 Kbps of
one traffic channel. For example the user rate of 19.2
Kbps can therefore be provided with a minimum of two 9.6
Kbps traffic channels. This procedure is set forth in
the present application as an exemplary manner of
25 carrying out high-speed data transmission, based on
several parallel traffic channels, in a radioc systenm.
As regards the details of this procedure, reference is
made to the aforamentioned patent applications. It
: should be noted, howaver, that the only matter essential
30 for the invention is that a multichannel connection can
be established, and the present invention relates only
to optimizing the channel coding and the data rate when
such a multichannel connection is used for facsimile

transmission.
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The timé slots are primarily used for conveying control and

nodul ated bits.

traffic channel s.

of

The traffic channels are used—for—transferring speech or

data. The control channels are for signalling between 15 a base

station and nobile stations.

V. 110 rat ¥9

is a digital
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det ecte wi th

GSMtraffic 35 ¢
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channel codi ng whibh atHe ts!.wa&sr effr thenhedeh ycohmamiridn taxe @dapbedf ul |l -rate

A data link formed by one traffic channel -is a

_ , UDI-coded digital 9.6/4.8/ 2.4 Kbps f RCTFIGHI3K
connection that 1is adapted to V.24 interfaces. The V.110 connection
20 transm ssi on channel that was originally devel oped
for SDN (Integrated Services Data Netwqrk) technology, that is adapted to
the V.24 interface, andthat al so provides the poSsibiIity of transmtting

V.24 statuses (control S).4 Th dat fqQr

25 adapt ed connectlo é dl28C| g.g.ggb%r%a%ﬁﬁ % Bl'ue Bg‘o %fv/k
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omed via a radio interface ba a mobile station
MS and a base station system BSS to the mobile services
switching centre MSC and further to an '%mrking
function 32 (IWF) situated in the MSC. The interworking
function 32 contains a second facsimile adapter 33 which
adapts the aforementioned data connection to a
conventional two-wire modem connaction .ghich is
established, for example, via the PSTN tz' another
telefax terminal 10. In the preferred embodiment of the
invention, the facsimile adapters are adapters according
to the GSM Recommendation 03.45 comprising a modem unit
which provides a standard modem connection towards the
telefax terminal 1 and correspondingly towards the PSTN
or the ISDN (3.1 kHz audio) or to another or the same
GSM network.
In the preferred embodiment of the :I.'nvention,
a rate-adapted data connection is set up between a
terminal adapter 31 in the mobile station and an
interworking fuhction IWF 32 in the fixed network by
utilizing two or more parallel GSM traffic channels ch0
to chn. In the mobile station, the terminal adapter 31
operates as a divider dividing a high-speed facsimile
signal from the facsimile adapter 2 to parallel traffic

110 rate-
110. The

The
h can be
t he

1/ 3 and

channels ch0 to chn, and as a combiner comb:l.ning the

1ow-speed signal fragments received from the parallel
traffic channels ch0 to chn into a high-speed facsimile
signal which is supplied to the facsimile adapter 2.

Correspondingly, at the opposite end of the multichannel



Kbps and 2.4 Kbps, respectively. The GSM Recommendati on 03. 45, version

4.470 defermnes tie tectmical i-mprememt-at+on—of—-he—service 5
supporting the term nal equipnents of Facsimle Goup 3 by utilizing the

transparent tel ecomunication services of the GSM system The equi prment
configuration wabszsysoperation according to the invention weperAsspsispcd
above in connection with Figure 1. However, 10 this recomendati on
relates to Goup 3 facsimle service occurring only on one traffic channel,
wherefore the highest possible facsimle data rate is 9.6 Kbps. The
Applicant's co-pendi ng patent appl | cat | ons VA95/ 31878 and PCT/ Fl 95/ 00673.

di scl ose a nmet hod wherein 15 nore tine slots are allocated from

a TDVA frane to a ke é’%ﬁ‘nl\ﬁhﬂhﬁ-ﬂﬁem{##% HRction f&ricperatesi th a

hi gher rate than tled asappidérdibyding & habhl-speéamxdaimil’le sStgndll Eromer

data Tate of a nult AREELm d e o] f | el
trid) AT ﬁ}‘?t &%1 Bak ata ra?%eg gsrllbps of one

traffic 20 channel S e user

traffic channel . FERexBtdRp &T ‘Eus"&“\“&f’-é 8h0 1%p s£hay, ,8nd 88 (&, Sambdperye
provided witsh a m munnhgttaeﬁcﬁw-bﬂmd sdighad chaynains chavpdoeedwe is

set forth in the pt‘i‘@@ﬁg@&ﬁhh%&b?ﬁé%ﬁ&hﬁdﬁw ntb &5 pign-
carrying out high-spee ransm ssi on several par

traffic channels, HPe&dr Facsiniliecpignal (which dis (RURRiled) foothe,meden
procedure, refer enmirwofaﬁhetﬂaéémﬂe)mmroaad pat ent applications.

?E\C/)gln?i lo)ﬁ inot Sﬂat hgmrrxﬂl c}]annel connecg?;kggﬁ efgtsét%’t&hig agﬁgi?ﬁhe
present | n\}@nt i on 8 ihes myRtichanagt B rk.6fi Fdgure Zhe
data rate when the problem is how to fully utilize the abi% of Group
3 facsimile terminals to renagotiate the facsimile data
rate to correspond to the guality of the traffic channel
and to simultaneously provide the user with the highest
15 possible facsimile data rate. ?

The invention allows the mobile network to
allocate, during call set-up, more parallel traffic
channels than what would be necessary on the basis of
the maximum data rate of the facsimile call to a

20 facsimile call requiring a multichannel high-speed data
link. In other words, the maximum number of the traffic
channels may be higher than what is necessary in ideal
conditions, and the maximum data rate of the traffic
channel capacity available to the facsimile call may

25 therefore be higher than the highest facsimile data rate
supported by the telefax terminals. The extra traffic
channel capacity enables changing the channel coding on
a multichannel data connection to more effective ocne
with a smaller decrease in the facsimile data rate than

30 when the required minimum number of traffic channels are
used.

In the following, a facsimile call according
to the invention will be described in the system of
Figure 2.



such a nul ti channel connect ion is used for facsimle transm ssion. 10

Figure 2 illustrates_’“fhe GSM__network architecture which inplenents a
Group 3 facsimle service utilizing several parallel traffic channels. A Ty
telefax terminal 1 is connected with a normal two-wire 5 nodem

connection simle adapter 2 by means of which the signals of the
nodem conne&ﬁ%ﬂt’%ﬁe adapted to a rate-adapted data connecm“ﬁ. 110
connection is formed via a radio interface between a nobile station M5 and
a base station systemBSS to the nobile services 10 switching centre
MSC and further to an interworking function 32 (I'W) situated in the MC.
The interworking function 32 contains a Second facsim |l e adapter 33 which

adapts the af orenenti onegngat molid € Garicks asﬁpfmgmd Ok@htrb\Wongh ' €

d t h | hed th
PorN Ter ] anorheeivebla, facaintae caBL Pron 8 seapthr cHeBRbMM 00 of ne.
i nvention, the ffxam theopuhldc: telephanedepwork RETNGr The MG pentonms/ '
Recommendat i on Q3. 4@b&cyibierS I dita? {RAAPY Ndtd\ERd PLSVESESLacatiewlar d

Lowar ds the. PSTi#e “-?%%Své%nw phowp Shﬁﬁé‘?n%ﬁm 0 1, BPa Seh o e G
network. In the torefther caiobidedi sbetian tME: accordiong, toratheade$Med data
connection is Sepedlf1ehtEEHs 2 The MSC bBEHLAS] 266R! €he 3dubSciiwerbile
station and an data or from the mobile station Ms information of the
ma:immi data rate allowed for the telefax terminal 1 in
10 . a GSM facsimile call. The MSC detects that, t%s allowed
maximum data rate exceeds the maximum data Tate of an
individual GSM traffic channel, wherefore a multichannel
data connection is required. The MSC determines the
minimum number of parallel traffic channels that is
15 needed on the data connection to sudport the
'~ aforementioned maximum data rate, but if required, it
allccates one or several additional traffic channels for
the data connection in such a way that the maximum data
rate of the data link is significantly higher than the
20 allowed maximum data rate of the telefax terminal 1. The
magnitude of the additional traffic channel capacity is
selected in such a way that effective channel coding can
be changed to the data connection with as small a
decrease as possible in the total data rate of the data
25 link. In principle, this would be best obtained by
immediately utilizing a2 large number of traffic channels
each of which would have a low data rate and an
effective channel coding, e.g. 4.8 Kbps and the
convolutional code ratio of 1/2. However, this approach
30 would “ke up too many traffic channels, and therefore
the as. .t of the additional traffic channel capacity
is a' ccripromise between these two criteria. The traffic
load of the eommunication system may also restrict the
amount of the additional <traffic channel capacity



I nterworking function W 32.in the fixed network by utilizing two or nore

par al'l el TGSM T T af fic chanmets—choto—ctm—tr—the—+robite—station—the

tefm nal adapter 31 operates as a divider dividing a high-speed facsinmle
30 signal fromthe facsimle adapter 2 to parallel traffic channels
chO to chn, arwoss®rsonbi ner conbining the | ow speed signal pePERBNIL6
received fromthe parallel traffic channels chOto chn into a hi gh-speed
facsimle signal which is supplied to the facsim|e adapter 2. 35
Correspondingly, at the opposite end of the multichannel 11 data
connection the interworking function 32 oped8tes as a divider dividing a

hi gh- speed facsiml e S|gnal fromthe nodemunit of the facsimle adapter 33

to the parallel tr2veiddPhanRE Prevert tha,alingation ef PxkEp traffic
conbi ning the | ow spaade:sgahtogaﬂgimnt s received fromthe parallel traffic

h I hO t h t %ﬁﬁ d
tcoamg rsmgem ugl "t: (r)]f ! '?hg ?ac5| m Fe aggi%m@ %ﬁl Egﬁ& chf ag‘gipJII y
service is appliedbegn estabhished and |%rﬁ1’éﬁs’-m1éﬁ- §HEBH°E&t§ AN 32+
][:i gure I2 Ese pr oFBarrhaceWexhccdnﬂdc;eat tbi thetdeta ddnrnection, theupss J

rmn 0 a c n o]
acsimle te al 3ak8 ;“?c%g%annel Qﬁdt éSﬂthJFfoﬂ ngfvéé& ERe Qéi,ﬁfé’a?

the quality of thetraf 0 sInultaneo rovi de

with the highest 1%5erminalsskiand 10acAPAPFELRG TP rthe Prf-ﬁ'é”-l’ﬁ?én?fo%l I ovvs
t he nobi |l e net wor kGEM RétommérRlation 03.45, | thel T80 pratocpdr 8igrallimgfiC
is transmitted transparently, whenever possible, through
10 . the adapters 2 and 33 at the ends of the GSM data
connection. The T.30 protocol is only manffgiated when
it is necessary to avoid problems resulting from the
differences between the PSTN and GSM systems. Therefore,
the facsimile adapter 33 monitors the signalling between
15 the telefax terminals 1 and 10. ?

After call set-up, the telefax terminals
negotiate the actual facsimile data rate according to
the ITU-T Recommendation T.30. A similar negotiation can
be repeated, if necessary, later during the call. This

20 actual data rate may vary between 2.4 Kbps and the
allowed maximum data rate. The facsimile adapter 33 of
the network termination monitors the negotiation and if
a facsimile data rate exceading the allowed maximum data
rate is agreed on, the facsimile adapter 33 intervenes

25 in the negotiation. 1If the negotiated facsimile data
rate is acceptable, the facsimile adapter initiates a
Channel Mode Modify (CMM) procedure for adapting channel
coding to the actual facsimile data rate, if necessary.
The telefax terminals typically begin negotiating for

30 a rate decrease when the quality of the transmission is
too low. Correspondingly, the aim of the negotiation can
also be a facsimile rate higher than the present one.

The facsimile ada§ter 33 calculates the optimum
conditions, 1i.e. decision values, for changing the

as channel coding on traffic channels of a multichannel



channel s than what woul d be necessary on the basis of the maxi num data rate

of the facsinile call té”a 20 facsimle call requiring a multichannel

hi gh- speed dat a
channel s may be

link. I'n other words, the nmaxinum nunbéfr of the traffic

hi gher than what is necessary in ideal conditions, and the

maxi num data rate of the traffic channel capacity available to the

facsimle ¢

data rate supported by the telefax term nals.

Q9632%7S 2 5 therefore be higher than the hi BFERA0EIs
The extra traffic channel

capacity enabl es changi ng the channel coding on a nmultichannel data
connection to nore effective one with a snmaller decrease in the facs

data rate than 30 when the requiredﬂﬁrﬂrnnnnunber of traffic channels

are used. In the,fpll.ow,ng

a facsim lLe call _accordi to the inyent
will be described3td 1ik-sThe satsmls; bﬁ?el.sz.k’.a“a_ﬁ? ‘Fﬁg ?rf)'b‘i"?khe “§@¥9Fces
swi t chi ng cent r eof/BVaidablectraf fixcchahnels and themaximumedata watesnal 10
fromthe public selepione relannelks RAlth dilFFeVeht PERARRETE cbdiwgsc! i ber data -

inquiry into the Visitor lLocation .Register. VLR (not_shqown) . and
initiates the call set-uﬁL%%[“h% "rﬂatﬁ“ﬂété?ﬁ_ti%?f ﬁé_céé@%i'ﬁiarifﬂ(%&’% ﬂg GSM ~
Speci fi cabi ons. e iviompltipnsof fihemal hewed animyay date aratre fofohhehe .
nobi | e station MacdiihildRhbilPNafd tHaCnimkeFHE dhkapardE1all Iranedrhes the

tel efax term na
this all owed

- 10

tgaffkgi%hannelg g?%ééé%é% q%T%hgaL£llJT¥%JW§§3%%%§CE§
calculates a theoretical maximum data rate for each
available channel coding with the aforementioned number
of the allocated parallel traffic channéln?ﬁip order to
determine the optimum conditions for changing channel
coding when the telefax terminals 1 and 10 negotiate a

" lower facsimile data rate, the adapter 33 compares the

15

20

25

30

facsimile data rate negotiated by the telefam terminals
with the maximum data rates of different channel
codings. _ _

If the negotiated facsimile data rate is lower
than the present data rate and equal to or lower than
the maximum data rate of .the channel coding that is more
effective than the present one, the adapter 33 starts
the CMM procedure in order to change the channel coding’
to more effective one.

If the negotiated_fécsimile data rate is higher
than the present data rate and higher than the maximum
data rate of the present channel coding, the adapter
starts the CMM-prdcedure'in order to change the channel

coding to less effective ocne.
If the negotiated facsimile data rate is lower

than the maximum data rate of the present channel coding

but higher than the maximum data rate of the next more
effective channel coding, the adapter 33 retains the

present channel coding.

35

_ If the negotiated facsimile data rate is higher
than the maximum data rate of the next more efficient
channel coding but lower than or equal to the maximum
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maxi mum data rate exceeds the maxi nrumdata rate of an individual GSM
traffic T ner, ] ' ' ' .
MSC det ermi nes the m ni mum nunber of parallel traffic channels that is 15
needed on the data connection to support the aforenentioned maxi num

data rate, butng,gh%i red, it allocates one or several additi affic-
channel s for the data connection in such a way that the maxinumdata rate
of the data link is significantly higher than the 20 al | oned maxi num

data rate of the telefax termnal 1. The nagnitude of the additional
traffic channel capacity is selected in suchga way that effective channel
codi ng can be changed to the data connection wth as small a decrease as

possible in the tot@dtflatate’ 8tk pridBedidt éh2@fnel codingl- the gt Pl38,
this woul d be best ohtai nﬁ% by |m*red1|__atel til lghng @ | ar ge numnber of
traffic channels edch b SWiPERPEBTERC K §RCA2Pa rate and an effective
channel coding, e.g. 4.8 Kbffwoaedamplkes widdl bpei describeid beltdw of 1/ 2.

However, this approach 30 pxamyfallid AbSHmé tHAt! SRe MANVGWeARL: tmEARE! S,
and the_r.eforse t he [erg . %qtcl%g addj tional traffic %h nn %.ca acity 1s a
conproni se bet ween 1H&s &5t P& i 4 M PP, ks |0 agrﬁf th&hannels,
communi cati on syst dmevaytubs®arssileilct 9t fe Kbpuntreffine chatindlenal ateaffic
channel capacity aji3cavedl apbe e PrRMant the akhosatinh Quapriera Braffic
channel s altoget herg, YNe0n8s™ELS CNE Rl (AL Anta " 42RO 1885  and
convolutional code ratios FEC to the different channel
10 ° codings: o
-2 * 9,6 = 19.2 Kbps, FEC=1/2
-2 * 4.8 = 9,6 Kbps, FEC=1/3
-2 *2.4= 4.8 Kbps, FEC=1/6.
Therefore channel coding FEC=1/2 is.ysed in the
15 beginning of the call. If the gquality of ze traffic
channels proves to be too 1low for facsimile
transmission, the telefax terminals 1 and 10 begin
negotiating for a lower facsimile data rate. The next
highest rate is 12 Kbps which still requires the use of
.20 ‘the channel coding FEC=1/2, wherefore the adapter 33
does not change the channel coding. The quality of the
traffic channel is still poor, and the telefax terminals
1l and 10 start renegotiating for the next highest rate,
which is 9.6 Kbps. At the rate of 9.6 Kbps, it is
25 possible to use more effective channel coding FEC=1/3
with two traffic channels, wherefore the adapter 33
starts the CMM procedure for changing the channel coding
FEC=1/3 to both of the parallel traffic channels.
Example 2. Assume that the allowed maximum data
30 rate is 19.2 Kbps. The minimum requirement would then
be two parallel traffic channels, but the MSC allocates
three traffic channels, i.e. one extra traffic channel,
according to the principles of the invention. The
facsimile adapter 33 determines the following maximum

RECTIFED SHEET (RULE 91)



been established and the facsimle adapters 2 and 32, 5 33 have been
connected to the data connection, the MSC sets up an end-to-end connection
between the telefax terminals 1 and 10. According to theprinciples of the--—!
GSM Recommendati on 03.45, the T.30 protocol signalling is transmtted
transparently, whenever possible, through 10 the adapters 2 and 33 at
t he ends of Wol9s2®38/ dat a connection. The T.30 protocol is rorRoseeiss]  when
it is necessary to avoid problens resulting fromthe differences between
the PSTN and GSM systens. Therefore, the facsimle adapter 33 nonitors the
signal ling between 15 the telefax termnals 1 and 10. After call
set-up, the telefax term nals negotiate 18e actual facsimle data rate
according to the | TU-T Recormmendation T.30. A simlar negotiation can be
repeated, if nefatesamptesasad gonvaljutienal|¢oderyatipg FEC fon (the dat a

rate may vary beisFererticldiiifelnicddihgsal | oned maxi mum data rate. The

facsim1e adapter 33 of the n LK, kERN -i-%dwg- Ltors the negotiation -
and if a facsimle data rate ?x'\(lzge)edlzhgat al 'owe r}%axi mum data rate i s

agreed on, the facsim|e-alidhtée® 3318ndcKiRPeFBOFL/3 | the negotiation.
If the n&gotiated facsi nil® «lg.a wat g, 2SKDpS S REGHELF6.t he facsini |l e adapter

to the actual faceim o Thpeesoksl “dhenRed B0M1Es ' BEC AR s e 0, 0O 19
typi cal | y begi nthegbeginning of thy call. If theoqualti®aef thetraffiqual ity of
the transm ssi Oghafng20 /pPoveSor HBSPaREl Ngby, padrai Boxl tfecsiagle ati on
can also be a faeahGhigeidH° DhiNa1bbal WiGmRhTE"Y Ol 18° Jdley M ! e
adapter 33 cal cuTa EOHPRE pt FAUm condr ti ons, 1. 6. ecl S1 on val ués, for
changi néot he negotiating for a lower facsimile data ratygy The next
highest rate is 16.8 Kbps which still uses the channel .
coding FEC=1/2, wherefore the adapter 33 does not change
the channel coding. The quality of the traffic channel
is still poor and the telefax terminals 1 asf 10 start
15 - re'negotiatirig for the next highest rate, which is 14.4
Kbps. At the rate of 14.6 Kbps, it is posible to use
more efficient channel coding FEC=1/3 with three traffic
channels, wherefore the adapter 33 starts the CMM
procedure for changing the channel coding to all
20 parallel traffic channels.
In both exainples, the poor quality of the
traffic channel may result in new rate negotiations and
the use of the channel coding FEC=1/6. On the other
hand, improvement in the quality of the traffic channel
25 may lead to negotiations for increasing the rate. In
such a case, the adapter 33 does not allow the facsimile
data raté to be increased beyond the maximum data rate,
i.e. 14.4 or 19.2 Kbps, de_tehnined during the call set-
up, even though the traffic channel capacity were
30 higher. -
Even though the invention is described above
with reference to certain embodiments, it should be
understood that the description is intended to be only
exemplary and it may be varied and modified without



35 channel coding on traffic channels of a nultichannel 14 data
| i ak. TFhe—ecateutatien—is—based i
channel s and the maxi mum data rates of traffic channels with different
channel codings. For this calculation, the facsim|e adapter 33 5 has
i nformation of the allowed maxi mum data raté of the facmml,q._.lm#m?ggd t he
nunber of th?‘ﬁ%ﬂel full-rate traffic channels allocated to the call.
The adapter 33 calculates a theoretical maxi numdata rate for each

avai | abl e channel coding with the aforenentioned Aunber 10 of the

all ocated parallel traffic channels. In er to determine the optinmm
conditions for changi ng channel coding when the telefax termnals 1 and 10

negotiate a | owergf efM aﬂ{@t 1 i pscopes £ othps r bevernneion
facsimle data rate_pe t| th e termnals 15 with the
maxi.-mum dat a %%g %? i‘%‘ef%ﬁ?"sﬁ‘h ‘ﬁf\gef&%codl ngs. If the negotiated
facsimle data rate is lower than the present data rate and equal to or

| ower than the maxi mum data rate of the channel coding that is nore 20
effective than the present one, the adapter 33 starts the CVM procedure in
order to change the channel coding to nore effective one. If the negotiated
facsim.le data rate is higher than the present data rate and hi gher than

t he maxi num 25 data rate of the present channel coding, the adapter
starts the CVWM procedure in order to change the channel

e



coding to less effective one. If the negotla a rate
| ower than the maxi mum datfa rate of the pres II ml m" m ﬂ g 30
§]

hi gher than the nmaxi num data ratg
the adapter 33 retain
"negotiated facsimle data r
next nore efwWwosoims 35

codi ng,

t e next *nore e | ve channel
__ent channel coding. If the
Wer than the nmaxi num data rate

S
but

of the

-"'l ng but |ower than persemsddizé 0 t he

maxi num 15 data rate £gént channel codi ng, the adapter 33
retains the present giaQ Two exanples will be described bel ow.
Exanple 1. Assune tH§ ed maxi mum data 5 rate is 14.4 Kbps. A
m ni mum nunber of tra ; , 1.e.18two parallel 9.6 Kbps traffic
channel s, are allocat A the call. The facsim | e adapter 33 determ nes
the follow ng maxi rum data rates and convol uti onal code ratios FEC to the

di fferent channel 10 codi ngs: - 2ciafmé 19.2 Kbps, FEG-1/2 - 2 * 4.8
= 9.6 Kbps, FEC1/3 - 2 * 2.4 4.8 Kbps, FEC=1/6. Therefore channel coding -

FEC=1/2 is used in the 15 beginning of the call. If the quality of

traffic channel s

t he

provesl.td mpthodofor| Sacsimile f transmiasionadaniassi on,

the tel efsax ter gigaksll aeB1id beshnunic@ion! | AEtheEkD | NS heibdri | e data

rate.

The next
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comprising steps of

initiating facsimile call set-up,

establishing a transparent rate-adapted data
connection between a facsimile adapter of a mobile
station, connected to the first telefax tezpginal, and
a facsimile adapter in an interworking unit,

selecting preliminary data rate and channel
coding for the data connéction,

. establishing an end-to-end facsimileonnection
between the first and the second telefax terminal
transparently through the facsimile adapters and the
data connection,

negotiating the facsimile data rate for the
facgimile connection by signalling between the telefax
terminals,

changing the data rate and the channel coding
of the data connection depending on the negotiated
facsimile data rate,

characterized by further steps of

allocating parallel traffic channels for said
data connection, when the maximum data rate allowed for
the telefax terminals on said data connection is higher
than the maximum data rate of an individual traffic
channel, .

sélecting the number of said allocated traffic
channels so that the maximum data rate of the data
connection is higher than the maximum data rate allowed
for the telefax terminals,

selecting the most effective channel coding
available, enabled by the extra transmission capacity



hi ghest rate is 12 Kbps whi,ch still requires the use of 20
codg FEC—112;—wher ef ore—the- adap Ao ige e Cl'lﬂ Bll ]mm I”“"l
coding. The quality of the traffic channg ' ' Yoor, &nd t cel efaK s

terminals 1 and 10 start renegotiating fi hesti rate, which is

9.6 Kbps. At of 9.6 Kbps, it is L WosBTble#o .
effective cha?ﬁé% ng FEC=1/3 with t @?‘@Mel s, m@"t he
adapter 33 starts the CWM procedure for Agi ng t he channel codi ng FEC=1/3
to both of the parallel traffic channels. Exanple .2, Assune that the

al | oned maxi num data 30 rate is 19.2 Kbps. Thé m ni mum requirenment
woul d then be two parallel traffic channel s2?but the MSC al | ocates three

traffic channels, jge n t [ C n lng to the
principles of the }ﬁﬁvteﬂr}jtgi gﬁséTﬁgn%’é%;éﬁﬁg’l epgpda%%t% aé%?%{e%lerl%mér)laetsa tifEre
fol | owi ng maxi num Begaviakad hyathe sadefar eprminads- code ratio FEC for the

di fferent channel codings: 2. 3 febhdd -actdriikgreo FREMIAL c B4 A8 & 14. 4
Kbps, FEC=1/3 5 3.5 2.4 = 7.2 Kbps, FEC=1/6. Therefore,

channel coding FECtiﬁzriis zuseeal [ nb?'he begi nning of the call. If the quality -
of the traffic channel prowelecsipg chanpssdr codingadsirnithe tnegrtiatsicn,

the telefax term ntdesimid d8tst afdtel0 based N@@O! said NGuidera &6HWathe
facsimie data [erfda;1aHiR 1PeerlbOURRANERE Cahd fhe TPl Sddds Uses
of the traffic channels with different channel codings,
3. A method aécording toclaimlor2, c h a r-
10 acterized by G
calculating a maximum data rate for ezch
available channel coding when said number of parallei
traffic channels are used,
comparing the facsimile data rate ;fegotiated

15 by the telefax terminals with the maximum data rates of

said different channel codings,

changing the channel coding to more effective
one if the negotiated facsimile data rate is lower than
the present data rate and equal to or lower than the

20 maximum data rate of said more effective channel coding,

changing the channel coding to less effective
one if the negotiated facsimile data rate is higher than
the present data rate and higher than the maximum data
rate of the present channel coding,

25 maintaining the present channel coding if the
negotiated facsimile data rate is lower than the maximum
data rate of the present channel coding but higher than
the maximum data rate of the next mare efficient channel

coding,
30 maintaining the present channel coding if the

negotiated facsimile data rate is higher than the
maximum data rate of the next more efficient channel
coding but l;wer than or equal to the maximum data rate
of the present channel coding.
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coding FEC=1/2, wherefore, the adaptey
codi ng. The quallty of the traffic
termnals 1 are 10 start 15
which is 14.4 Kbps. At the ra
efficient channel coding FE!
adapt er 33 WQ9642797She
20 paral l el traff]j
the traffic channel maR Fea®

et 1< <ANBEMBATER " < o

tiatimg forcthe rrexts heghest rate, —
ps, it is possible to use nore
ee traffic channels, wherefore.the

i r changing the channgﬁmﬁwlgsto al |
n s,/’ln bot h exanpl es, the poor quality of
Sl( T4 new rate negoti ations and the use of the
channel codi ng FEC=1/6. he ‘ot her hand, inprovement in the qual ity of
the traffic channel 25 may |lead to abgotlatlons for increasing the
rate. In such a case, the adapter ‘33 does not allow the facsinmle data rate

to be increased beyond tfie AiePiif B¥sten soppPrising @ nebdle)statiuns,
det ermi ned duri neshheacghtsimeile slaptuen(2 ol tiid mobiael seatien)ad

TRl o or nco Eaer, MRS copaBell P45 \ClR e U dediBil, %, 100"°
description is MPPiiBRRtHOTk: (BEBy ’@G‘ehplaé‘r nieEworking, “Eétvéﬁzbdhand :
nodi fi ed5wi t houtthe mbbidevinetwogk] r amﬁdasmiu.al hdapdeﬁcqae)ofui hend nvention -
defined in the 3RRERAEMH A Wi t, the mobile network being abla to set
up a facsimile connection between the first telefax
terminal (1) and the second telefax terminal (10) via
the facsimile adapter (2) of the mobile station and the
10 facsimile adapter (33) of the network tesmjgiation in
such a way that between the facsimile adapters there is
a transparent rate-adapted data connection (V.110) and
the mobile network is able to change the channel coding
used in said data connection according to tha?facsimile
15 data rate negotiated by the <telefax terminals,
charac~terized in that
the mobile network (MSC) is arranged to
allocat;e for said data link (V.110) a number of parallel
traffic channels (chO-chn) when the maximum data rate
20 allowed for the telefax terminals on said data
connection is higher than the data rate of an individual
traffic channel, said number of the traffic channels
being such that the maximum data rate of the data
connection is higher than said maximum data rate allowed
25 for the telefax terminals,
the mobile network is arranged to select the
most effactive channel coding available, enabled by the
extra transmission capacity of the data éonnection, for
each facsimile data rate negotiated by the telefax
30 terminals. -
' 5. A system according to cla:lm 4, charac-
terized in that the mobile network is arranged
to select €the channel coding for the negotiated
facsimile data rate on the basis of said number of




Clains 1. A nmethod for facsimle transmssion in a 5 di gi '
R R i oot sl oo WITETIAFINN VO

facsimle call set-up, establishing a transparen apt ed

statio_n,

connectedto*gf,y,:,t tel efax terninall] pe@#PYT acsaol ) aﬂ:}ﬁf !ﬂ .
I nt erwor ki ng uﬁl , éilecting prelimnary- ~and Chamnel “codl for
the data connection, establishing an end- beCgml. m | e connection 15
between the first and the second tel ef axt:#&fm nal transparently through the

facsimle adapters and the data connection,_negotiating the facsimle data
rate for the facsimle connection by signa?ﬂing bet ween the tel efax 20

termnals, changi ngalrdecdahadiale. It | {ife CRARNRIN CALERT AtebN G FoL A,
connection depending _on the negotiated facsimle data rate, ¢ har ac:t
r i z e d by furt k&€ALf§iepShamnels with different chapngl feddngski el traffic

channel s for said data conée@ isg8temiedtddidngars almitad sor &t,ecahl awed for
the telefax term nals.o | t n ion is higher than the maxi num
data rate Qf an i%d!cwtdgafaqf?zafd?aic,{é1 g‘&agﬁg%, 30 .selecting the
number of Said allocated t¥Rg fRebiditamaierdo cpRgElaRRS naxPALHRL datat e of

the data connecti eatesfdéw Gawh hkanlilbbe rohannen d6ding aiheralshodesumber

of parallel traffic channels are used,
the mobile network compares the facsimile data

_ rate negotiated by the telefax terminals with the
10 maximum data rates of the different channed--godings,
the mobile network changes the channel coding
to more effective one if the negotiated facsimile data
rate is lower than the present data rate and equal to
or lower than the maximum data rate of <said more
15 effective channel coding, :
the mobile network changes the channel coding
to less effective one if the negotiated facsimile data
rate is higher than the present data rate and higher
than the maximum data rate of the present channel
20 coding,
the mobile network maintains the present
channel coding if the negotiated facsimile data rate is
lower than the maximum data rate of the present channel
coding but higher than the maximum data rate of the next

25 more effective channel coding,
the mobile network maintains the present

channel coding if the negotiated facsimile data rate is

higher than the maximum data rate of the next more

efficient channel coding but lower than or equal to the
30 maximum data rate of the present channel coding.

) 7. A system according to claim 4, 5 or 6,
characterized in that the unit of the
mobile networ&:monitoring the negotiation of the telefax
terminals and changing the channel coding of the data

RECTIFED SHEET (RULE 91)



for the telefax termnals, selecting the nost effective channel coding 35
avat| abl e -enabl-ed—by—theext rat+ansfi-se-sh—capaci-Ly 19 of the data

J
connection, for each facsimle data rate negotiated by the telefax
terminals. 2. A nethod according toclaimi, char ac-teri zed
by 5 ' w‘,3‘”.,,,,!‘sel ecting channel coding for the negoti %@ﬁ imle-
data rate, based on said nunber of the available traffic channels and the
maxi num data rates of the traffic channels with different channel codings,
3. A nmethod according to claim1 of’3 ¢ har- 10 acterized
by cal culating a maxi num data rate for each avail abl e channel codi ng when
sai d nunber of parallel traffic channels are used, conparing the facsimle
data rate negotiated 15 by the telefax terminals with the maxi num data
rates of said different channel codings, changing the channel coding to
nore effective one if the negotiated facsimle data rate is |lower than the
present data rate and equal to or |ower than the 20 maxi mum data rate
of said nore effective channel coding, changing the channel coding to |ess
effective one if the negotiated facsimle data rate is higher than the
present data rate and higher than the maxi num data rate of the present
channel codi ng, 5
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25 . mai ntai ning the present channel coding if the negotiated
facsimle data rate is Fower than the nmaxi numdata rate of the present

—channel—codingbut—hgher t har—ttre=mmaxTmorrdata Tateof tHhe Next nor e :
ef ficient channel coding, 30 mai ntai ning the present channe
coding if the negotiated facsinile data rate is hi gher than the maxi num
dat a rate pﬁg ext nore efficient channel coding but |ImEF96M03¢ or equal
to the HBXI a rate of the present channel coding. 20 4. A nobile
system conprising a nobile stati?pb(hfﬁ a facsimle adapter (2) in the
nobile station, a first telefax Tefrmnal (1) connected to the adapter, a
nobi |l e network (BSS, MSC), an interworking unit (32) in 5 the nobile
network, a facsimle adapter ( in the interworking unit, the nobile
network being able to set up 4 FsL@ | e connection between the first
telefax termnal (1) and the seqohd felefax terminal (10) via the facsinile

adapter (2) of the nobile stati and the 10 facsiml e adapter (33) of
the network termnation in ch a that between the facsimle adapters
there is a transparent @ 3Hré ata connection (V.110) and the nobile

network is able to change the Clgnnel -coding used in said data connection
according to the facsimle 15 | data rate negotiated by the
telefax termnals, ¢ h a_r_a cidti o [ | e din that the nobile network

(MSC) is arranged to
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al | oche for said data |ink,(V.110) a nunber of paral lel traffic ch’éhhél S

(chG chn) when the maxi num data rate 20 alrowed for—the tetrefax
termnals on said data connection is higher than the data rate of an
i ndi vidual traffic channel, said nunber ‘

that the maxinmu rate of connect i i s_hj gher t RgN
maxi num dat a rat | owed ZSM%%W@ g&‘%ﬁ# nal s, t 2
Qﬁ; \m)rek I Smmmﬁ@m\tmﬁicﬁﬁoﬁ PEBITSAED BNDER THEPATRRT a@bpﬁ@ﬁnaﬁ TREATY BB,
facsi mill @VM‘P&“ ‘gd by the tF‘é’fW""’““W‘H"ﬁal S. ﬁms
systemjaccBMN M3 B0QAZh 4, c h a r| 4

netV\Drb |c :u'r:\_nnnrl LrLonl o6t fhnr ! n”

facsi M|l m@aiiokaPAgpuibe NagelaS | SFOHmSRH il states: 22 twcAacw'%aeAnSnv
and thgq maxi num data rates of the trafflc cha Ics.m.chnd.l BE, E5,(FL, GRGE §U, IS,

codi ngd mmw%mmcordlﬁmwmwwn: or, ' Fﬁlﬁs‘(% %@g}}

in that the m)blle netwokc
for ead I(uommtbnhie ch codi when sal &ucsianpam'

channells ar&%18®ed, M!’@( %rk c&hpar es“?&ﬁ@égqﬁ'@%@%nmm
E he
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(57) Abstract

A digital mobile communication system comprises a mobile station (MS) with a facsimile adapter (2), a first telefax terminal (1)
connected to the adapter, & mobile network (BSS, MSC), an interworking unit (32) with a second facsimile adapter (33). A high-
speedtransparent rate-sdapted facsimile connection is set up between the telefax terminals. The number of parallel traffic channels (chO-chn)
allocated to the high-speed data connection is such that the maximum data rate of the data connection is higher than the allowed maximum
data rate of the telefax terminals {1, 10). The telefax terminals may negotiate the facsimile data rate. The second facsimile adapter (33)
monitors the negociation and selects, on the basis of the negociated facsimile data rate, the most effective channel coding available for the
data connection,
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the mobile network changes the channel coding to nore effective one if the.
negotiated facsimle datd rate is | ower than the present data rate and

v

equal- to or |ower than The nmaxi muntdata rate of—satd nore 15 "

effective channel coding, the nobile network changes the channel coding to
| ess effective one if the negotiated facsimle data rate is higher than the
present data rate and higher than the maxi num data rate of the present
channel 20 ‘codi ng, the nobile network maintains the present channel

coding if the negotiated facsimle data rate is |lower than the maxi num data .

rate of the present channel coding but higher than the maxi rum data rate of
t he next 25 nore effective channel coding, the nobile network

mai ntai ns the present channel coding if the negotiated facsimle data rate
is higher than the maxi num data rate of the next nore efficient channel
‘codi ng but |ower than or equal to the 30 maxi hum data rate of the

present channel coding. 7. A systemaccording to claim4, 5or 6, ¢c har a.

cterized in that the unit of the nobile network nonitoring the
negoti ation of the telefax term nals and changi ng the channel coding of the
dat a - .

.
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