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Faca.:l.JDile tranSJDission in a mob11e communication system 

Field of the %nvant1on 
'!'he invention relates to facsimile transmission 

S in mobile communication systems. 
Background of 'tile :invention 
I'l'U-T Recommendation T.30 defines procedures 

for document facsimile transmission in the public 
switched telephone network. '1'he facsi'llU.l.e termina1s 

10 according to this recommendation are called Group 3 

Facsimile terminals. A characteristic o~ Group 3 

facsimile termina1s is that they are able to negotiate,.. 
in the beginning of a call, the facsimi.l.e data rate that 
is most suitable for the connection qua1i ty. The 

15 facsimile data rate can be renegotiated duri~ the call 
l 

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 ~ps, etc. in steps of 2.4 t<bps up to 38.4 
Kbps, or higher. 

The present telefax terminals have been 

designed for f ized telephone networks and they employ 
25 a modem interface and a two-wire connection (modem 

connection) via a tel.ephone network. Thus all signal.ling 

between telefax terminals has taken place over a modem 
connection. It has not been necessary for the telephone 
network 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 



WO "'1797! 

2 

through a radio link between the mob:lle station and the 
fi.xed radio network. For example in the Recommendation 
03.45, version 4.4.0, of the Pan-European mobile system 
GSM (Global System for Mobile Communications), the 

5 technical imp.lamentation o:f the serv:lce support.ing the 

terminal equ:lpments of Facsim:lle Group 3 :is determined 
by using transparent telecommuni.cation services of the 
GSM system. One full-rate GSM traffic channel. can 
support tha facsJ.mile data rates of 2.4, 4.8, 7.2 and 

10 9.6 Kbps. The equ:lpment configuration accowi.ng to the 
• J¥. 

15 

recommendation is illustrated .in Figure 1. A telefax 
terminal 1 .is connected with a normal two-wire modem 
connection to a facsimile adapter 2 wh.ich adapts the 
signals of the modem connecti.on to a rata-adeited V.110 
data connection. The V.110 connection is e;dtablished 
via a radio interface between a 1n0bile station MS 3 and 
a base station system BS' 6 to a mobile services 
sw.1 tching centre MSC and further to an interworking 
funct:lon (IWF) 8 located at the MSC. The interworking 

20 function 8 contains another facsimile adapter BA which 
adapts the aforement:loned data link to a convent.ional 
two-wire modem connection which is established for 
ezample via the public telephone network (PSTN) 9 to 
another telefax term:lnal 10. As an alternative to the 

25 configuration of Figure 1, the telefax terminal. l and 

the facsimile adapter 2 may be integrated into a GSM 
tele£ax termi.nal which provides an analog output. From 
the point of view of the mobil.e station MS, the GSM 
telefax terminal is as the facsi.mile 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 ,1.ink. The T.30 protocol is only manipu1ated 
when it i.s necessary to avoid problems re~ulting from 

35 the differences between the PSTN and GSM systems. For 
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example in a GSM facsimile call, the user data rate 
which is determined by the GSM network during the call 

sat-up (on the basis of information feceived from the 

mobile station or from the subscriber data) is the 

5 allowed maximum data rate during the call. However, the 
talef ax terminals may negotiate the actual f acsimila 
data rate during the call according to the I'l'U-'l' 
R.ecommendation T.30. This actual data rate may vary 

between 2. 4 Kbps and the allowed maximum data rate. The 

10 facsimile adapter 8A of the network termination monitors 
the negotiation, and i~ the data rate agr~n is too 
high1 the facsimile adapter SA intervenes in the 

negotiation. However~ the telefax tersninals typically 

15 
begin negotiating :for a lower data rate when the 
connection quality is too l.ow. In such a tf••e, 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 convolutJ.onal code rat~os 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 ICbps, however. 

30 An arrangement by means of which higher 
facsimile data rates ( 12 Kbps, 14.4 Kbps, etc.) can al.so 
be supported is discl.oaed in a co-pending patent 
application,of the Appl.icant, W095/31878 (unpublished 
on the :filing date of the present application). In this 

35 arrangement, two or more para1lel traffic channels 
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C aubchannals) are allocated for one high-speed data 

connection ovar the radio path. The high-rate data 
signal is divided in the transmitter into these parallel 

sul>channels for the transmission over the radio path, 
5· to be restored in the receiver. T}\is approach enables 

·the supply of d•ta tran•iasion · HJ:Vicea wherein the 

transmission rate is as high aa ei~bt-fold compared to 
the conventional tran•iss:l.on rate, depending on the 

number of the traffic channels alloca.ted. For example 

10 in the GSM syat•, the total user data rat~9.2 Kbps 
is obtained by two parallel 9.6 I<bps subc:hannel.s, each 

channel being rate-adapted in the s.ame manner as in the. 
ex:Lst:Lng transparent 9. 6 Kbps bearer services of the GSM 

15 
system. Correspondingly, the user rate of 21 i<bps can 
be transmitted on three parallel traffic channels. 

When the Facsimile Group 3 service is applied 

to such high-speed data transmiesion service, the 
prob.lam is how to utilize the ability of the Group 3 

facs.imile terminals to renegotiate the facsimile data 
20 rate to correspond to the quality of the traffic channel 

and to simultaneously provide the usar·with the highest 

possible facsimile data rate. 
Diaclosur• o~ 'the Znventioa 
An object of the present invention is to 

25 eliminate this problem. 

A first aspect of the invention is a method for 

facsimile transmission in a d:Lg:L tal mobile communication 
network, the method comprising steps of initiating 

facsimile call set-up, establishJ.ng a transparent rate-

30 adapted data connection between a facsimile adapter of 

a mobile station, connected to the fi.rst telefax 
terminal, and a facsimi1a adapter 1.n an interworking 

unit, salect>ng preliminary data rate. and channel coding 

for the data connection, establishing an end-to-end 

35 facsimile connection between the first and the second 
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telefax termi.nal transparently through the facsimil.e 
adapters and the data connection,. negotiating the 
facaimil.a data rate for the facsimile connection by 

signalling between the telefax terminals, changing the 
5 data rate and the channel cocling of the data connection 

depending on the negotiated facsim.ile data rate. The 
method .is characterized by further steps of 

allocating parallel traffic chann~ls for said 
data connection, when the maxi.mum data rate allowed for 

10 the telefax terminals on said data connection is higher 
than the maximum data rate of an indivi~ traffic 
channel, 

selecting the number of said allocated traffic 
channels so that the maxi.mum data rate of the data 

15 connection is higher than the maximum data r:Jte allowed 
for the telefax terminals, 

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

20 ·negotiated by the telefax terminals. 
A second aspect of the invention is a mobile 

system comprising a mobile stati.on, a facsimile adapter 
in the mobile station, a first telefax terminal 
connected to the adapter, a mobile network, an 

25 interworking unit in the mobi.la network, a facsimi1e 
adapter in the interworking unit~ the mobile network 
being ab1e to set up a facs.tmile connection between the 
first telefax terminal and the second telefax terminal 
via the facsimile adapter of the mobile station and the 

30 f acsim~le 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 &ble to change the channel coding in said 
data connection according to the facsimile data rate 
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negotiated by the telefax terminals. The system is 

characterized in that 
the mobile network is arranged to allocate for 

said data link a number of paralle1 traffic channels 

5 ( chO-chn) wben the maximum data rate allowacl. for the 

telefax terminals on add data connection is higher than 
the data rate of an individual traffic channel, said 
number of tbe traffic cbannals being such that the 

maximum data rate of the data· connection is higher than 
10 

15 

said maximum data rate allowed for th~ telefax i:-. terminals, 
the mobile network is arranged to select the 

moat effective channel coding avaJ.lable, enabled by the 

extra transmission capacity of the data connection, for 
each facsimile data rate negotiated· by ~e tel.efax 
terminal.a. 

In the invention, tbe number of para.ll.el 

traffic channels allocated to a h:Lgh-spaed facsimile 

call requiring multichannel data connection is higher 

20 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 channe;is may be higher 

than what is necessary in ideal conditions, and the 

maximum data rate of the traffic channel capacity 

25 available to the facsimile call may therefore be higher 
than the 111.ghest f acsim.ile ·data rate supported by the 

telefax terminals. The extra traffic channel capacity 
. . 

enables changing the channel codJ.ng on a multichannel 

data connection to mare effective one with a smaller 

30 decrease in the facsimile data rate :Ln comparison to a 

case in which only . the required mini.mum number of 

traffic channels is allocated to the facsimile call. 
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Brief Description of 'the Drawings 
In the following, the in~tion will be 

described by means of preferred embodiments with 
reference.to the accompanying drawings, in which 

5 Figure l i11uatrates the equipment 
configuration according to the GSM recommendations for 
facsimile transmission, 

Figure 2 illustrates the network architecture 
according to the invention, supporting multichannel 

10 facsimile transmission in the GSM system. 

15 

20 

Preferred Embodiments of the Inv~n 
The present invention may be applied to high­

speed data transmission in digital TDMA-type mobile 
communication systems, such as the Pan-European digital 

·mobile communication system GSM, DCSlSO~ (Digital 
Communication System), tha mobile communication system 
according to the EIA/TIA Interim Standard IS/41.3, etc. 
The invention will be illustrated below by using as an 

example a GSM-type mobile system. without being 
restricted thereto, however. The basic structural 
components of the GSM system will be introduced very 
briefly below with reference to Figura l, without 
describing their characteristics or the other elements 
of tbe system. For a more detailed description of the 

25 GSM system, reference 1.s made to the GSM reconunendat.ions 
and to "1'ha GSH System £or Mobile communications" by M. 
Mouly and M. Pautet (Palaisaau, France, 1992, ISBN:2-
9507190-0~-7);. 

A mobile services switching centre MSC control.a 
30 the switching of incoming and outgoing calls. It 

performs similar functions as the exchange of the PSTN. 

Further, it also per£crms, together with the network 
subscriber ~egisters, functions, such as location 
management, that are only characteristi~ of mobile 

35 telephone traffic. Mobile stations MS are connected to 
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the MSC via base station systems ass. A base station 

syat• BSS cons~sta of a base station controller BSC and 

base stations BTS, which are not shown in Figura 1. 

The GSM syat• is a time division multiple 

5 access ( TDMA) type system wherein the communication on 

the radio path is time divisional and occurs in 

successive TDMA frames each of which consists of several 

time slots. A short information packet is transmitted 
. . 

in each time slot in the form of a radio-frequency burst 

10 that has a limi tad duration and ·that CC!,l}.~ts of a .. -~ 

15 

number Of modulated bits. The time slots are primarily 

used for conveying Control and traffic channels. The 

traffic channels are used for transferring speech or 

data. The control channels are for signall1ig between 

a base station and mobile stations. l 

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 

interfaces. 

connection 

The v.110 

that is adapted to v. 24 

connection is a digital 

20 transmission channel. that was originally developed for 

ISDN (Integrated Services Data Network)· technology, that 

is adapted -to the V. 24 interface, and that also provides 

the possil>ility of transmitting V.24 statuses (control 

signals). ·The CCITT recommendation far 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 

discl.osed in the CCITT Blue Book: V.24. 

Furthermore, the traffic channel uses channel 

coding which aims at decreasing -~be effect of 

30 transmission errors. The GSM system utilizes 

convolutional coding the efficiency of which can be 

detected with a convolutional code ratio X/Y, which 

means that ,in the channel coding X data bi ts are 

represented by Y code bits. On the full-rate GSM traffic 

35 channel, the convolutional coda ratios of 1/2, 1/3 and 

• 
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1/6 era va.lid at the user data rates o~ 9.6 Kbps, 4.8 
Kbps and 2.4 Kbps, respectively. 

The GSM Recommendation 03.45, version 4.4.0 
determines the technical implementation of the service 

5 supporting the terminal equipments of Facsimile Group 
3 by utilizing tbe transparent telecommunication 
aervi.ces of the GSM system. Tba equipment configuration 
and the operation according to the invention ware 
described above in connacti.on w:ltb Figure l. However, 

10 this recommendation relates to Group 3 facsimile service 
occurring only on one traffic channel, ~fr"~fore the 

highest possible facsimile data rate is 9.6 Kbps. 
'l'he Applicant's co-pending patent applications 

W095/31878 and PCT/FI95/00673 disclose a method wherein 
15 two or more time slots are allocated from a:/oMA frame 

to a mobil.e station MS which requires data transmission 
with a higher rate than that supported by one traf11c 
channel. The maximum user data rate o:f a multichannel 
data connection is the number of the parallel traffic 

20 channels multi.plied by the user data. rate 9.6 Kbps of 
one traffic ~annal. For example the user rate of 19.2 
kbps can therefore be provided with a minimum of two 9. 6 
Kbps traffic channels. '1'h1a procedure is set forth in 
the present applicatJ.on as an exemplary manner of 

25 carrying out !Ugh-speed data transm:l.ss:l.on, based on 
several parallel traf~ic channels, in a radio system. 
As regards the details of this procedure, reference is 
made to the aforementioned patent applications. It 
should be noted, however, that the only matter essential 

30 for the invention is that a multi.channel 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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Figure 2 illustrates the GSM network 
arch! tecture which implements a Gtoup 3 facsimile 
serv:ice utilizing several parallel traffic channels. A 
telefax terminal 1 is connected with a normal two-wire 

5 modem connection to a facsimile adapter 2 by means of 
which the signals of the mode11 connection are adapted 
to a rate-adapted data connection. A v.110 connection 
is formed via a radio interface between a mobile station 

10 

15 

MS and a base station system BSS to the mobile services 
switching centre MSC and further to an. · ~rworking 
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 connection ,.,hich is 
established, for example·, via the PsTN ~.:S another 
telefax terminal 10. In the preferred embodiment of the 
invention, the facsimile adapters are adapters according 
to the GSM Rec0111111endation 03.45 C0111prising a modem unit 
which pro\rides a standard modem connection towards the 

20 telefax terminal l and correspondingly towards the PS'l'N 
or the ISDN (3.1 kHz audio) or to another or the same 
GSM network. 

In the pre:ferred embodiment o:f the invention, 
a rate-adapted data connection is sat up between a 

25 tarmJ.nal adapter 31 in the mobile station and an 
interworking :function IWF 32 in the fixed network by 
utilizing two or more parallel GSM traffic channels chO 
to chn. In the mobile station, the terminal adapter 31 
operates as a divider dividing a high-speed facsimile 

30 signal from the facsimile adapter 2 to parallel traffic 
channels chO to chn, and as a combiner combining the 
low-speed signal fragments received from the parallel 
traffic channels chO to chn into a high-speed facsimile 
signal which is supplied to the facsimile adapter 2. 

35 Correspondingly, at the opposi ta and of the multichannel 
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data connection the interworking function 32 operates 
as a div.ider dividing a high-speed fac'81m11e s:Lgnal from 
the modem unit of the facsJ.mile adapter 33 to the 

parallel traffic channels chO to cbn, and as a combiner 
5 combining the low-speed signal fragments received from 

the parallel traffic channels chO to chn into a high­
speed facsimile signal which :Ls supplied to the modem 

unit of the facsimile adapter 33. 
When the Group 3 facsimile service is appl.ied 

10 · to the mul.t:Lchannel high-speed data link of Figure 2, 

the problem is how to fully uti.l:Lze the abi~ of 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 

15 possible facsimile data rate. 1 
The invention allows the mobile network to 

all.ocate, 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 
l.1.nk. In other words, the maximum number of the traffic 
channels may be higher ~han what is ~ssary 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 facsi.mJ.l.e 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 than 

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

In the following, a facsimile call according 
to the :Lnve~tion will be described in the system of 
Figure 2. 
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The mobile services switching centre MSC 

receives a facsimile call from a tal.efax terminal 10 

from tha ·public telephone network PSTN. '1'he MSC performs 

a subscriber data inquiry into the Visitor Location 

5 Register VLR (not shown) and initiates the call set-up 

to the mobile station MS according to the GSM 

Specifications. The MSC obtains, from the subscriber 

data or from the mobile s.tation MS, infomation ·of the 

maximum data rate all~ for the t-.laf ax terminal 1 in 
10 a GSM facsimile call. The MSC detects that~s allowed 

maximum data rate ezceeds the mazimum data rate of an 

individual GSM traffic channel, wherefore a multichannel 

data connection is required. Tba MSC determines the 

minimum number of parallel traffic channe;\s that is 

15 needed on tha data connection to s~port the 

aforementioned maximum data rate, but if required, it 

aliocates one or several additional traffic channels for 

the data connection in such a way that the mazimum data 

rate of the data link is significantly higher than the 

20 allowed maximum data rate of ttie telefax terminal l. The 

magnitude of the additional traffic cnannel capacity is 

selected in such a way that.effective channel coding can 

be changed to the data connect:lon with as sniaJ.J. a 

decrease as possibl.e in the total. data rate of the data 

25 link. In principle, this would be beat obtained by 

immediately utilizing a large number of traffic channels 

each of which wou1d have a low data rate and an 

affective channel coding, e.g. 4.8 Kbps and the 

convolutional code ratio of 1/2. However, this approach 

30 would -<lee up too many traffic channels, and therefore 

the ar.; :1t of the additional traffic channel. capacity 

is a cc;::·.·,promise between these two criteria. 'l'he traffic 

load of the communication system may also restrict the 

amount of the additional traffic channel capacity 

' 
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available or prevent the allocation of extra traffic 
channels altogether. 

When a multichannel GSM data connection has 
been established and the facsimile 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 the principles of the 
GSM Recommendation 03.45, the T.30 protocol signalling 
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 man-ated when 
it is necessary to avoid problems resulting from the 
differences between the PS'l'N and GSM systems. Therefore, 
the facsimil.e adapter 33 monitors the signalling between 

15 the tel.efaa terminals 1 and 10. J 
After call set-up, the telefax terminals 

negotiate the actual f acsianle 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 exceeding the allowed maximum data 
rate is agreed on, the facsimile adapter 33 intervenes 

25 in the negotiation. If the negotiated facs:f.mi1e data 

rate is acceptable, the facsimile adapter :Lnit~ates a 

Channel Mode Modify ( CMM) procedure for adapting channel 
coding to the actual facsimile data rate, if necessary. 

The telef aa terminals typically begin negotiating for 
30 a rate decrease when the quali:ty of the transmission is 

too low. Correspondingly, the aim of the negotiation can 
also be a facsimile rate h.igher than the present one. 

Th• facs1mile adapter 33 calculates the optimum 
concSitions, i.e. decision values, for changing the 

35 channel coding on traffic channels of a multichannel 
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data link. The calculation is based on the actual number 

of available traffic channels and the ~maximum data rates 

of traffic channels with different channel codings. 

For this calculation, the facsimile adapter 33 

·5 has information of the allowed ~ximum data rate of the 

facsimile call and the number of the parallel full-rate 

traffic channels allocated to the call. The adapter 33 

calculates a theoretical maximum data rate for each 

available channel coding with the aforementfoned number 

· 10 of the allocated parallel traffic channel~,ll1 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 
facsimile data rate negotiated by the telef, 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 

20 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 facsimile data rate is higher 

than the present data rate and higher than the maximum 

25 data rate of the present channel coding, the adap~er 

starts the CMM procedure in order to change the channel 

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

than the maximum data rate of the present channel coding 

30 but higher than the maximum data rate of the next more 

effective channel coding, the adapter 33 retains the . 

present channel coding. 
If t:he negotiated facsimile data rate is higher 

than the maximum data rate of the next more ef ficien~ 

35 channel coding but lower than or equal to the maximum 

REC11FIED SHEET (RW 91) 
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data rate of the present channel coding, the adapter 33 
retains the present channel coding. ! 

Two examples will be described below. 
Bzaapl.e 1. Assume that the allowed maximum data 

rate is 14. 4 Kbps. A minimum number of traf fie channels, 
i.e. two parallel 9.6 Kbps traffic channels, are 
allocated to the call. The facsimile adapter 33 

determines the following maximum data rates and 
convolutional code ratios FEC to the different channel 
codings:. 

- 2 * 9.6 = 19.2 Kbps, FEC•l/2 
- 2 * 4.8 = 9.6 Kbps, FEC=l/3 
- 2 * 2.4 = 4.8 Kbps, FEC=l/6. 
Therefore channel coding FEC=l/2 is11sed in the 

beginning of the call. If the quality of ·1..be traffic 
channels proves to be too low 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 

the channel coding FEC•l/2, wherefore the adapter 33 
does not change the channel codinq. The quality of the 
traffic channel is still poor, and the telefax terminals 
1 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=l/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 

RECllflED SHEET (RULE 91) 
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data rates and convolutional coda ratios FEC for the 

different channel coding&: 
3 * 9.6 • 28.8 Kbps, tEc•112 

_ - 3 * 4.8 • 14.4 Kbps, PBC•l/3 

5 - 3 * 2.4 • 7.2 I<bps, FEC•l/6. 
Therefore, channel coding FEC•l/2 is used in 

the beginning of the call. If the quality of the traffic 

channel proves to be too poor for facsimile 

transmission, the telefax terminals 1 and 10 start 

10 negotiating for a lower facsimile data r~'l'he next 

highest rate is 16.8 Kbps which still uses the-channel 

coding FEC•l/2, wherefore the adapter 33 does not change 

the channel coding. The quality of tha traffic channel 

15 
is still poor and the tel.afu terminals 1 ~ 10 start 
renegotiating for the next highest rate, wh~Ch is 14.4 

Kbps. At the rate of 14.6 Kbps, it is possible to use 

more efficient channel coding FEC•l/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 examples, the poor quality of the 

traffic ch8nnel may result in new rate negotiations and 

the use of the channel coding FEC•l/6. On the other 

hand, improvement in the quality of the traffic channel 

25 may lead to negotiations for increasing the rate. ~n 

such a case, the adapter 33 does not allow the :facsimile 

data rate to be increased beyond the maximum data rate, 

i.e. 14.4 or 19.2 Kbps, determined during the call set­

up, even though the traff1c channel capacity were 

30 higher. 
Even though the inventi°'1 is described above 

with reference to · certain embodiments, it should be 

understood that the description is intended to be on1y 

exemplary and it may be varied and modified w1tbout 
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deviating from the spirit and scope of the invention 
defined in tbe appended claims. 

1 
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Claims 

1. A method for facs:l.mi1e transmission in a 
5 digital mobile communication network, the method 

comprising steps of 
:initiating facsimile ca11 set-up, 
establishing a transparent rate-adapted data 

connection between a facsimile adapter of a mob:l.le 
10 station, connected to the first telefax t-~nal, and. 

a facsimile adapter in an interworking unit, 

15 

se1ecting preliminary data rate and channe1 
coding for the data connection, 

. establishing an end-to-end :facs:IJn.il.e :rnnection 
between the first and the second tel.e:fax termJ.nal 
transparently through the facsimile adapters and the 

data connection, 
negotiating the facsimile data rate for the 

facsimile connection by signalling between the telefax 
20 terminals, 

25 

30 

changing the data rate and the channel coding 
o:f the data connection depending on the negotiated 

f acsim:l.le data rate, 
c h a r a c t e r i z e d by further steps of 
allocating parallel traffic channels for said 

data connection, when the maximwn data rate allowed for 
the telefax terminals on said data connection is higher 
than the maximum data rate of an individual traffic 

channel, 
selecting 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 tele'ax terminals, 
selecting the most effective channel coding 

35 available, enabled by the extra transmissian capacity 

.. 
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of the data connection, for each facsimile data rate 
negotiated by the telefax terminals. ' 

2. A method according to claim l, c h a r a c­
t e r i z e d by 

5 selecting channel codinq for the negotiated 

10 

15 

facsimile data rate, based on said number of the 
available traffic channels and the maximum data rates 
of the traffic channels with different channel codings, . . 

3. A method according to claim l or 2, c h a r-

a c t e r i z e d by ~~~ 

calculating a maximum data rate for each 
available channel coding when said number of parallel 
traffic channels are used, 

comparing the facsimile data rate 'Tegotiate~ 
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 maintaininq 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 more efficient channel 
coding, 

30 maintaininq 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 maximum data rate 
of the present channel coding. 

REC11FIED SHEET (RULE 91) 
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4. A mobile system comprising a mobile stat:i.on 
(MS), a facsimJ.le adapter (2).:1.ntbe lnobile station, a 
first telefax terminal (1) connected to the adapter, a 
mobile network ( BSS, MSC), an interworking unit ( 32) in 

5 the mobile network, a facsimile adapter (33) in the 

interworking unit, the mobile network being able to set 
up a facsimJ.le 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 te~ation in 
such a way that between the f acaimJ.le adapters there is 
a transparent rate-adapted data connectiQll (V.110) and 

the mobile natworlc is able to change the channel coding 

15 

20 

used in said data connect.ion according to th.,facs1mile 
data rate negotiated by· the telefax terminals, 
c h a r a c-t e r i z e d in that 

the mobile network (MSC) is arranged to 
allocate for said data link ( V .110) a number of parallel 
traffic channels (cbO-cbn) wben the maximum data rate 
allowed for the telefax terminals on said ·data 
connection is higher than tha 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 sai.d maximum data rate allowed 

25 for the telefax terminals, 
the mobile network is arranged to select the 

moat effective channel codi~ available,. enabled by the 
extra transmission capacity of ~· data connection, for 
each facsim.lle data rate negot.lated by the telefax 

30 terminals. 
5. A system according to claim 4, c h a r a c­

t e r i z e d in that the mobile network is arranged 
to select the channel coding for the negotiated 
facsimile data rate on the basJ.s of said number of 
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traffic channels and the maximum data rates of the 
traffic channels with different channel codings. 

6. A system accordinq to claim 4 or S, c h a r­

a c t e r i z e d in that 
5 the mobile network calculates a maximum data 

rate for each available channel coding when said number 
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 chann~:;iOdings, 

15 

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 -~aid more 
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, 

c h a r a c t e r i z e d in that the unit of the 
" mobile network monitoring the negotiation of the telefax 

terminals and changing the channel coding of the data 

RECllflED SHEET (RULE 91) 


