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H gh-speed data transm ssion in_nobile comminication -——hetworks
Field of the Invention 5 The invention relates to

hi gh-speed data transm ssion in digital nobile comrunication

net wor ks. Background of the Invention I n
t el ecommuni cgt i stens of the tine division nulti S
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division multiple access (TDMA) type, 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
that has a limited duration and that consists of a
number of modulated bits. The time slots are primarily
used for conveying control and traffic channels. The
traffic channels are used for transferring speech and
data. The control channels are for signalling between
a base station and mobile stations. An example of a TDMA
radio system is the Pan-European digital mobile system
GSM (Global System for Mobile Communications).

In conventional TDMA systems, one traffic
channel time slot is allocated for communication to each
mobile station for the transmission of data or speech.
For example the GSM system may therefore comprise as
many as eight parallel connections to different mobile
stations on a radio frequency carrier. The maximum data
transfer rate on one traffic channel is limited to a
relatively slow level, e.g. in the GSM system 9.6 Kbps
or 12 Kbps, according to the available bandwidth and the
channel coding and error correction employed in the
transmission. In the GSM system, a so-called half-rate
(max. 4.8 Kbps) traffic channel can also be selected for
low speech coding rates. The half-rate traffic channel
is established when a mobile station operates in an



stations on a radio frequency carrier. The maxi num data transfer

rate on one traffic channel is limted toa ___ relatively slow | evel,
e.g. in the GSMsystem 9.6 Kbps 30 or 12 Kbps, according to the

avai |l abl e bandwi dth and the channel coding and error correction
(ra]rr}):c oyed in the transm ssion. In the GSM system a so-called
alf-rate max. 4.8 Kbps) traffic channel can al so misseeaied for
| ow speech (%%?%’Jr’at es. The half-rate traffic channel 35 Fe I's '
establ i shed when a nobile station operates in an WO 96/ 27959
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time slot only in every other franme, i.e. at hal f the rate.

Anot her nobil e stati t i N ' i ne.el oatof
every other frane. Tﬁgsgggégmféimé sid€ only in evediE other(Fedmei, 8.6l Oht
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Inxecent years, theagaditgr :Dé%fufé&?&ﬁ £Ré humber of mEBiVé GRbscTibRRE! e
net wor ks has i ncreased consi dera

rates of at | &ast 64 HFHELREPY doygbled, ib@‘r%{%ﬁéggg#gt%b%%%%igm
(I'mtegrated Services dangoperate on the Nmnuier) frequency ssimulkaneguslyal
data services. The Igharashit GRind, WhB Aubl for Migubeed arkanc
net wor k (PSTN), for exa a npdem and -type tel efa
terminals, require hi%ﬁ@aﬁ%r&%“@@@%&ﬁ?ﬁygyﬁ m’ﬁ.s}.dfrﬁﬁ%g y
One of the increasi nFoxr example ntunsmisation rates of at least 64 Kbps would
10 be required for the ISDN (Integrated Services Digital
Network) circuit-switched digital data services. The
data services of the public switched telephone network
(PSTN), for example a modem and G3-type telefax
terminals, require higher transmission rates such as
15 14.4 Kbps. One of the increasing areas of mobile data
transmission that requires transmission rates exceeding
9.6 Kbps is mobile video services. Examples of such
services include security surveillance by means of
cameras, and video databases. The minimum data rate in
20 video transmission may be for example 16 or 32 Kbps.
The transmission rates of the present mobile
networks are not sufficient for meeting these new
regquirements, however.
An arrangement, which is disclosed in a co-
25 pending patent spplication of the Applicant, w095/31878
(unpublished on the £iling date of the present
application), relates to allocating two or more parallel
traffic channels (subchannels) on the radio path for one
high-speed data connection. The high-speed data signal
30 is divided in the transmitter into these parallel
subchannels for the transmission over the radio path,
to be restored in the receiver. This approach enables
the supply of data transmission services with as high
as eight-fold transmission rate compared to the
35 conventional rate, depending on the number of the



transm ssion that requires transm ssion rates exceedi ng 9.6 Kbps

I's nobile video services. Exanples_of such services include
security surveillance by neans of canmeras, and vi deo dat abases.
The m ninumdata rate in 20 vi deo transm ssion nmay be for exanple 16
or 32 Kbps. The transm ssion rates of the present nobile
networks are Qfosidsh! Ci ent for neeting these new S‘%Hfﬁm S,
however . An arrangenent, which is disclosedin a c§§

pendi ng patent application of the Applicant, W?95/31878
(unpublished on the filing date of the present 3 application),
relates to allocating two or nore paraIIeI traffic channel s

(subchannel's) on the rgdj e g ea;%@pq 3R

connection. The high-s ee%iggta SI a%bocated BI Vi a% the GsM
transnitter into thescS¥RkeR, ek otal “%%e%ﬂel%“f%r@hemﬂan!‘ﬁ?%l’tﬁ
over the radio path, obtained lbp bwor parartdli 9.6h&Kbpac esulchariidls, each
approach enabl es qnqglw p f 4 1aN$fkS dﬁ?* c t S
hi gh as ei ght ci" t ran mi'égigoan e g'g' %glf!e to e §§ 14 the’

conventional rate, deEiREING SRappRareny - soFbP%é’earer 39"”&9%)@/9?93@5"
PCTF FI 96/ 00134 . system. trafflc

Gaca rare b 8 S kope 1™ b | il Hhiering 18 I g gl
subchannel s, each traf i phepnglis e F&Pe‘g&%ﬁ%ﬁ W*%%’i’é’ frAtars
inthe 5 exi st i nsfidptent pathnthd exikitiaghtetisodss ofvthe GSM sirseemEden
10 though these data rates can be evenly distributed
between the available parallel subchannels.
- For example the user data rate of 14.4 Kbps
(according to e.g. ITU-T Recommendation V.32bis)
requires two transparent GSM traffic channels the data
15 rate in each of which should be 7.2 Kbps (2 x 7.2 Kbps
= 14.4 Kbps), but there is no rate adaptation in the GSM
system for the subchannel data rate of 7.2 Kbps.
Correspondingly, for example the user data rate
of 40 Kbps (ITU-T Recommendation V.120) requires five
20 trangparent GSM traffic channels in each of which the
data rate should be 8 Kbps (40 Kbps : 5), but there is
again no rate adaptation in the GSM system for such a
subchannel data rate.
Another problem is the data rates that cannot
25 be evenly divided into a required number of transparent
GSM traffic channels. For example the user data rate of
56 Kbps (ITU-T Recommendation V.110) requires at least
six transparent GSM traffic channels, but it cannot be
divided into these six parallel subchannels in such a
30 way that the (V.110) frames of each subchannel carry the
same number of data bits (56 Kbps : 6 = 9333.333 bps).
Disclosure of the Invention
An object of the present invention is <to
provide a method and a telecommunication system which
35 support the rata adaptation of different transmission



system A problemrelating to the use of parallel

traffic channels is the data rates which cannot be rate- _ adapt ed
with the existing methods of the GSM system even 10 “though these data
rates can be evenly distributed bet ween the avail abl e parall el
subchannel s. For exanple the user data rate of 14.4 Kbps

(accordi ng | TUT Recommendati on V. 32bi s) 5%;#,3@ WO
transparentmffic channel s the data 15 rate in each o i ch
should be 7.2 Kbps (2 x 7.2 Kbps = 14.4 Kbps), but there is no rate

adaptation in the GSM .system for the §ubchanne| data rate of 7.2
Kbps. Correspondi ngly, for eXanple the user data rate

of. 40 Kbps (I TU-T R ' |
CE 0SS &glhaﬁ @Wﬁg@@i‘aﬁ%ﬁiﬁg!&n k111z1ink" ant

. i
GSM traffic channels 1n_each O ata rate should be 8
Kbps (40 Kbps : 5), Praffigchannels. again no rate adaptation in the
GSM system for such a A fipshoaepeEctdefathetimvention is a method for

Anat her problemis {heoliolfedd! Fatkdbrbifitflefoh in BC AIGILN di doKiecs

into a required nunber® of 1ransparent GoM traffic, channels. Fo

exanpl e the uSer dat@oMBgRiGAtion systesg %“ﬂtgleéfmﬁﬁgm&t Pgﬁ \?ﬁlO)
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channels to a high-speed user data signal, which

requires a data rate R, within a range (n-

1)*R_ <R, <N*R,, wherein R, is the maximum transmission

15 rate of any one of said traffic channels, and n=2,3,...,

dividing the high-speed user data signal into

transmission frames for transmission via said parallel

traffic channels in such a way that all the information

bits in the transmission frames of n-1 traffic channels

20 carry user data bits, and the user data transfer rate

of each of said n-1 traffic channels being R,, and a

number of the information bits carrying user data bits

in transmission frames of said nth traffic channel

corresponds to the user data transfer rate R, ~(n-1)*R,

25 left over from the other n-1 traffic channels, and the

remaining information bits in the transmission frames

of said nth traffic channel carry stuff bits.

A second aspect of the invention is a digital

mobile communication system wherein a mobile station and

30 a fixed mobile network comprise a data transmitter and

a data receiver which are capable of data transmission

over the radio path on a traffic channel allocated to

the mobile station. According to the invention, the

system is characterized in that
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4 rates in bhigh-speed data transpmission utilizing parallel
traffic channels. A first aspect of the invention is a
met hod for hi gh-speed data transmission in a digital nobile 5

comuni cation system said method conprising a step of
transmtting er the radi o path between ‘_Llw_ﬁon and
a fixed nobi Ivg&ne \j\’g/érk on a rate- adapt ed trafflc %anne

all ocated to the nobile station. According to the invention, the
met hod i s characterized 10 by further stegs of
allocating n parallel rate-adapted traffic channels to a

hi_ gh- speed user data signal, wg h :I. moHi9@Ui ggwarﬂatfsraéﬁ-ﬁ{dyd] to
within a range (n- evvrr

t he maxi mum transm ssﬁ?ﬁ"%e n paral :'C)f"-‘err a err%ﬁ?ggfrelélﬁ@%?a]ﬁ?;las

and n=2,3, ..., h;l.gh-speed usch viddiag smat:u gWhickedaquidregat & gagam
i nto transm rans | oy gvi au§a| £hear #bh8k (n-
traffic channels in sailh m;% aI 't'he%? 3 nge_ (

or rnalth bits i.,n
the transnissidh f ranés)*&hﬁ&&rﬂ’éﬁeﬁq whergincRe 19 Fhe ma’&ﬂ??ytwi(fﬁ‘ﬁ
bits, and the user datxratie afshar indieidual traffiic ehehnel andon¥2|3tqafficC

channel s being Rerr], and a the datan'égpﬁémﬁ:téfbe ard WrRiriged tid Yivide
carrying user data bits transm ssi.on Blsfrres of sald Ethérafflc

channel corré‘é}ﬁnh@lﬂhrm%r data signa smiss
Rlerr]-(n-1)*Rler r] %r transaisstunrvis mim@muaelntraffmfmmmdm

and the 1 JiH Yl %&,@%%n G115 tnid { DREGHARELBIH S baks! I HICThe

of said nth tra f|c channel carry stuff A second

aspect of the inventi diFanemisgign; frames of n-1 fnefific.GhANRPLS FITFE WESH,
wherein a nobile statidataandts3Oand the useeddatai tramefewrzatmf ieach of

dat a t_ran_sm' tter and sa:l.d n_ tg.aggg_g éﬁﬁ'&é{fr"%}i’cgﬂar an@2R2hhRbeF SBlthe
transm ssi on era a c channe:L| al Ii)catt%d
to t he nobi I’é‘fﬁ%ﬁiﬁm AE&EFleW‘I%e‘*WenFPEﬁ bigs in  the

- 15 transmission frames of the nth traffic channel

corresponds to the user data transfer rate R,,-(n-1)*R,
left over from the other n-1 traffic channels, and the
remaining information bits in the transmission frames
of said nth traffic channel carry stuff bits.

20 According to the present invention, if a high-
speed user data signal requires the capacity of n
traffic channels, the user data is divided into traffic
channels in such a way that the capacity of n-1 traffic
channels is used completely, i.e. each information bit

25 in each transmission frame carries user data. The
remainder of the user data (the user data exceeding the
capacity of n-1 channels) is carried in a required
number of information bits of the frames on the nth
traffic channel. The remaining "extra" information bits

30 on the last-mentioned traffic channel carry stuff bits.

Therefore the transmission frames of all
traffic channels contain a fixed number of information
bits independently of the data rate of the high-speed
signal to be transmitted. The number of the information

35 bits is such that the data rate of the frame is fixed
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the fixed nobile network is arranged to all ocate n parall el
rate-adapted traffic channels to a hi gh- speed user data signal
whi ch requires a data transfer rate Rerr] that is in the range
(n- err]<Rlerr]<n*Rlerr], wherein Rerr] is the maxi num
transm ssmnwo) 55 rate of an individual traffic channel PEHEPH00I343
the data transmtters are arranged to divide t he hi gh-speed user
data signal into transm ssion frames for transm ssion via said
parallel traffic channels in 10 such a vy that all the I nformati on

data bits, and the uSH GEETRPRRCR.E5, 38 stepdefd, pate” dddptatscy’ oF 8°°'
traffic channel bei ng:rll[fgd-c]&mlainmmlemmunicationnMMA enghbits
carrying user data big,$ kbpshen %ﬁe GSM bystef] Shid to ferdBnvelition)eallit h
o] (S R or ), wmer ESRRERELG, sebei, Fpe St sihedy, piep 4 snac
channel s, and % he will ber mnda:gizsﬂonmt iben transfexrete viiaamutivediyn
Lf am?z to th of Sfi'détn%%air?i&fﬂ& Wﬂel%a%hitsﬁt"é Mﬁdrav?éladg tted
ST aral 12qur o he” Sinioe, FEbeRisetan okl by persrmiid & SiTpesiote: o
i s divided into traf fadaptation withinnel s :I-maleucbh'a&fMychhanetheTbap:eitey
of n-1 traffic adaption of a high-speed user data signal requires
10 changes in the frames of only one traffic channel, and
these changes concern the selection of the relative
proportion of user data bits and stuff bits to
correspond to the transmission rate that is left over
from the other traffic channels. The other parallel
15 traffic channels carry a full amount of user data and
are therefore completely standard rate-adapted traffic
channels.

For example in the GSM system, it is possible
to use a standard 9.6 Kbps rata-adapted transparent

20 traffic channel and a transmission frame of 48
information bits according to the CCITT Recommendation
V.110. In such a case, differant user data rates between
0O and 9.6 Kbps can be transmitted through a 9.6 Kbps
rate-adapted traffic channel by varying the number of

25 ‘the information bits used for the user data transmission
between 0 and 48 in the V.110 frame.

The centralization of stuff bits in one traffic
channel enables the transmission at any standard data
rate. Distributing the user data bits and the stuff bits

30 evenly into traffic channels would not be possible with
all standard transmission rates, such as 56 or 64 Kbps,
but "fragments" of bits would have to be transmitted in
the frames. In practice, this would require a long user
data buffer in the transmission. In the invention, a

35 fixed number of user data bits and stuff bits are



channel s is used conpletely, i.e. each information bit 25 I n each

transm ssion frane carries_user_data The _remai nder of the user
data (the user data exceeding the capacity of n-1 channels) iIs
carried in a required nunber of information bits of the frames on
the nth traffic channel. The remaining "extra" information bits
30 on the last-nmentioned traffic channel carry stuff bits.

Therefore the XQ¥R¥ssion frames of all traffic chdCTEISN8BAt ai n
a fixed nunber of information bits independently of the data rate
of the high-speed signal to be transmtted. The nunber of the

I nformation 35 bits is such that the dataZrate of the frame is fixed
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6 and correspShaRsRLtted even, qa the &t’?taﬁﬁﬁ%lf? &31%?‘%}' wherefore
traffic channel in thenookeparaterbuffeningnis yeieded and.the above-g@escribhed

in“the GSM system Dueplghidf ié‘l\‘ﬁ{-}_t 'e?:%ou?altbred user transm ssion

rat és that have al ready been and t h % e standardi zed can be
transferred via nmutual ly Bri m’#gﬁ‘f? %ﬁ?ﬁ 79%:t have been
rate-adapted 5 to one trdmsmthe ofoldowinyy pehd ordmvepntdionur whdl rbee
adaptation wthin a S|agg gﬂflgy cla%%p@l o}_hepi-éfé‘rred emboaq;ighltgn Gifﬁ

hi gh- speed user data S|g pal requires

es in
one traffic channel, ence W%’Pﬁ&ﬁg@gyﬁﬁac@??’t’?@'sé"egﬁﬁﬁ of the

relative pr oport i on of Rigpiredadt Albustratub s parthof = mobile system
wherein the invention can be applied,
10 Figure 2 illustrates high-speed data

transmission in two TDMA time slots over the radio path,

Figure 3 illustrates the network architecture
according to the invention, which supports the high-
speed data transmission of several traffic channels

15 between a mobile station MS and an interworking function
IWF in the GSM system,

Figure 4 shows the V.110 frame structure,

Figure 5 illustrates the data transmission
according to the invention in the frames of n parallel

20 traffic channels,

Figure 6 illustrates the adaptation of the user
rate of 56 Kbps to six 9.6 Kbps traffic channels
according to the invention.

Preferred Embodiments of the Invention

25 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, DCS1800 (Digital
Communication System), the mobile communication system

30 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
restricted thereto, however. Figure 1 introduces very
briefly the basic structural components Of the GSM

35 system, without describing their characteristics or the



correspond to the transm ssion rate that is left over fromthe

other traffic channels. The other parallel 15 _ traffic channels carry a
full anount of user data and are therefore conpletely standard
rate-adapted traffic channel s. For exanple in the
GSM system it is possible to use a standard 9.6 Kbps rata-adapted
t ranspar ent %0 traffic channel and a transmssion frame of 48

i nformati on ¥PP¥2%¥&ording to the CC TT Reconmendat i on PCTFOPOIY, |
such a case, different user data rates between 0 and 9.6 Kbps can
be transmtted through a 9.6 Kbps . rat e-adapted traffic channel by
varyi ng the nunber of 25 the information ®its used for the user data
transm ssion tween 0 and 48_in . the V..110 frane.

The centralization OPQ Bt @ n e e, rfygten. For EndPoRs Sripiled: he

transnission at any ésscdipticaiof the GSM systanm Direfersucenis meadetor thet a
bits and the stuff bighly Pecommend¥Eitns did ¢d airHe" IR SRS tam \2BrdMBBEISE

possSi ble with al | stapdarg transm ssion r S,..Such 6,0r 64
Kbps, but * EPAHEAEeEigns bt Mo Heiyl e o paittad TRelassens.
the franes. |8 pract Frepcehi $3992u| X8BN3@1+9507390009~Uker dat a

buffer in the transnission. |3 yidha1e"wéRticih si@ening ceht¥@LanizAls ohe

user data bits and stuff pits are 96/ 27959
PCT/ Fl 96/ 00134 switching oE incoming an&M%utgo%.ng calls. It PPﬁﬁgﬁ'F?t ed

even on the | ast trasimilamafurttions:nef the exchange of the PSTN. Further,
it also performs, together with the network subscriber

10 registers, functions, such as location management, that
are only characteristic of mobile telephone traffic.
Mobile stations MS are connected to the MSC via base
station systems BSS. A base station system BSS consists
of a base station controller BSC and base stations BTS.

15 For the sake of clarity, Figure 1 only shows a base
station system wherein two base stations are connected
to the base station controller BSC and wherein one
mobile station MS is located within the coverage area
of the base stations.

20 The GSM system is a time division multiple
access (TDMA) type system. The channel structures used
in the radio interface are defined in greater detail in
the ETSI/GSM recommendation 05.02. During normal
operation, one time slot is allocated from a carrier

25 frequency to a mobile station MS as a traffic channel
in the beginning of a call (single slot access). The
mobile station MS is synchronized with the allocated

- time slot to transmit and receive radio-frequency
bursts. During the remaining time of the frame, the MS

30 performs different measurements. The Applicant's co-
pending patent applications W095/31878 and PCT/FI95/
00673 disclose a method wherein two or more time slots
are allocated to a mobile station MS which requires data
transmission with a higher rate than what one traffic

35 channel can provide. As regards the details of this



no separate buffering is needed and the above-descri bed problemis
not_encountered Brief Description of the_Drawings 5

In the following, the invention wll be descri bed by neans
of preferred enbodinents with reference to the acconpanying
drawi ngs, in which Figure 1 illustrates a part of a

nobi | e syste wherein the invention can be applied,
Fi gure 2 n?"ﬂ’u‘@?’r’%t es hi gh- speed dat a transnf’é.g’mwlﬂ" t wo

TDVA time slots over the radi o path, Figure 3 illustrates
t he network architecture according to the invention, which
supports the high- speed data transm s®ion of several traffic

channel s 15 bet ! ile_s el a n Lot r ki gwp‘g !ﬁﬂl
W in the GSM syste\rﬁﬁ? cﬁB'%’ még}é"&::\/gﬂrg& sh*ﬁrsirme ékg ra:I
structure, patent appldcations; ustrates the data transmi ssion
according to the invention in trhe thamesoDiowinmp' althe) pPPocedurérabilr be

charnel s, Fi 6 i strates ' t r
rate of 56 Kbps to si x"?%’%ﬁg%@fﬁﬁ% ﬁsrig&rgdi‘%'gycggdl nﬁ ?%’#éee
i nventi on. 5 carryingrrentr highfepeed ndata grangmisgien; | dased on
The present invention gEved Guda19d1t ¢rdirelic channels, Sifcsl fedfo system.

transmssion in digit TDVA- t ype nobi |l e co I cation st

such as the Pan- Eur opgioﬁ] %"’%’él be no*:ed, mefbnﬁ:#qca | nog'éét éﬁ%\ﬁ
DCS1800 (Digit al essentiatinfont i the Syaventionheisptihad cenmeonrestion
system 30 accor digsngr ditg ElguvErall nigdrdmiahancdiiatf1e/ 4 ohannells is

The invention !l be jllustrated bel qw usjn an e | e

GSM t ype nobi Iigs syster#gﬁl#slr{ﬁg'?%bei ﬁﬂg Pxe im%&%nct é&sﬁﬁér ef%i,(%gﬁf\e\}%r.
Figure 1 introduces vegrrying out mndefsypchifonizing dety ctoensmisgiomaver
of the GSM 35 syshith aMdonectdefcri bing their characteristics or the

Figure 2 shows an example wherein successive

time slots O and 1 are allocated to a mobile station MS

15 from a single TDMA frame. A high-speed data signal

DATAIN, which is to be transmitted over the radio path,

is divided in a divider 82 into a required number of

lower-speed data signals, namely DATAl and DATA2. Each

lower-speed data signal DATAl and DATAZ is separately

20 subjected to channel coding, interleaving, burst

formation and modulation 80 and 81, respectively,

whereafter each lower-speed data signal is transmitted

as a radio-frequency burst in a dedicated time slot 0O

and 1, respectively. When the lower-speed data signals

25 DATAl and DATA2 have been transmitted over the radio

path through different traffic channels, <they are

separately subjected in the receiver to demodulation,

deinterleaving and channel decoding 83 and 84,

respectively, whereafter the signals DATAl and DATA2 are

30 again combined in a combiner 85 of the receiver into the
original high-speed signal DATAOUT.

Figure 3 is a block diagram illustrating the

GSM network architecture which implements such data

transmission using several parallel traffic channels.

35 The functions of the blocks 80, 81, 83 and 84 of Figure
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8 ____ other elenents of the system For a_nore detailed

description of the GSM system reference is made to the GSM
recommendations and to "The GSM System for Mbbil e Comuni cat i ons”
by M Muly and M Pautet (Palaiseau, 5 France, 1992,

| SBN: 2-9507190- 0/ 7) . A nobil e services switching centre
controls the'%M swi tching of incom ng and out goi ng ca%gwﬂaforns
simlar functions as the exchange of the PSTN. Further, it also
perfornms, together with the network subscriber_ 10 regi sters,
functions, such as | ocation managenent, that 10 are only

characteristic of nohile,tele tr iLC. | | [ are
connected to the MSC Vi aibg'se 1 Qé{ié‘%i'o%"§§§%gﬁé@&s%'i}%s€%4ﬁ°§n
system BSS consists @nd modulatinme £nd | GerzespradinglsHemedpiation,
stations BTS. 15 délritdrdeaidng &hd (diririel. dBegaing lard) sl tabeud on ke

station system wherei td et se
station controller BS%" %%ﬁ%@?eﬁlﬁéngg K p%%n@';%%ﬁgs?%ﬁh@nbﬂégi%‘tﬁeto%g’t ed
within the cov®rage #% The abovgrdeserihesd TOMA: frame impthus transmittedrhe
GSM systemis a tinme petwdedrdthdbasil Station BTSIGHAS the Thbbilé yPeatiosr M8

The channel structureg_ use t he i 0 i.nterf a, defined ,n
greater detail in in"a %aedi@rswé{lﬁar%coﬁﬁ%‘ga#?gh : ..E&Jel‘i ﬁa'g orir?al
operation, one tine stehiected |t meparmtenparaiiel cprocessing fatethendpaey a
mobi |l e station M5 as stdtsdd i Brshapnel divider 82n dre thgi 86hbBineé: 85CIf

(oSl Fomng w85 wiiiiee 3 mpy,nd'3kntedl 24 3 Koxbd MRS LGS Calild
bursts. During the rcfeamitRe thane grtatieont BXfe int ppother network element,
such as BSC, whereupon the lower-speed data signals
DATA1 and DATAZ2 are transmitted between this network
element and the base station in the same way as the

15 signals of normal traffic channels. In the GSM system,
this communication takes place in TRAU frames according
to the ETSI/GSM recommendation 08.60 between the base
station BTS and a special transcoder/rateadapter unit
(TRCU). The TRAU frames and the transmission associated

20 thereto are not essential for the invention, since the
invention relates to carrying out and synchronizing data
transmission over the entire data connection utilizing
several parallel traffic channels, i.e. between the
divider 82 and the combiner 85.

25 In the GSM system, a data link is formed
between a terminal adapter 31 in the mobile station MS
and an interworking function IWF 32 in the fixed
network. In data transmission occurring in the GSM
network, this connection is a V.110 rate-adapted, UDI-

30 coded digital 9.6 Kbps full-duplex connection that is
adapted to V.24 interfaces. The V.110 connection
described herein is a digital transmission channel that
was originally developed for ISDN (Integrated Services
Data Network) technology, that is adapted to the V.24

35 interface, and that also provides the possibility of



30 perforns different neasurenents. The Applicant's co-

pending—patent.apolications W05/ 31878 and PCT/FI 95/ 00673 discl ose
a nmet hod wherein two or nore tine slots are allocated to a nobile
station M5 which requires data transm ssion with a higher rate than
what one traffic 35 channel can provide. As regards the details of
this wo¥erni§592 7959 PCT, 4

PCT/ FI 96/ 00134 9 procedur e,
reference is made to the aforenentioned pat ent applications.

In the follow ng, the procedure wll be described wth reference
to Figure 2 only as one way of 5 carrying out high-speed data

transni ssion, based Ontransm:!.tti wE2al sﬂ&fﬁﬁé@'(dd’r&fﬁ:‘lcsf?ﬁifei.sﬂ‘ﬂdﬁcﬁllﬂ'
radi o system [t shou e npt ed ‘E eratt_h%t %go% iteri

essential for the inveRPFSHRE ? 5 fhett rate-adaptesnf Fﬁgm‘ s
several parallel trafifsclogedndel sthe sSCGUIT BluesBookisbd10.anThe t REITT

invention itself rel ghesmmbAdation forCa! VY24 dritdrfake i&@ﬁﬁbﬁ&gnd%hé
transm ssi on ov

shows an exanpl grv\herepﬁzgﬁcggggl SoRE Y. 2. tThee tarpinad &H&Pf‘*ﬁ?éa a apts

al l'ocated to a nobil e thatdata Mersiinal cofneated sion¢he moh\lé rstation MS to
hi gh-speed data signal 4 y,110 nHEEELBh, WHidh 18 é&mim%éiwpays&came

di th id 82
Irgwle?- Egeed data si gnaF?“;’%lﬁg'g ﬁ%ﬂg’ ¢ IP ?afhe‘gu‘l’hamerfs &0 %o

chN. The IWF couples the v. 110 connection to another

10 V.110 network, such as an ISDN or another GSM network,
" or to some other transit network, such as the public
switched telephone network PSTN. In the first case, the

IWF only contains the divider/combiner 82/85 according

to the invention. In the last-mentioned case, the IWF

15 also contains for example a baseband modem by means of
which data transmission is performed through the PSTN.

The frame structure used for data transmisgsion
on a V.110 connection (9.6 Kbps) is shown in Figure 4.
The frame comprises 80 bits. Octet O contains binary

20 zeroes, whereas octet 5 contains a binary one which is
followed by seven E bits. Octets 1 to 4 and 6§ to 9
comprise a binary one in bit position 1, a status bit
(S or X bit) in bit position 8, and 6 data bits (D bits)
in bit positions 2 to 7. The bits are transmitted from

25 left to right and from top to bottom. The frame thus
comprises 48 information bits D1 to D48 (user data).
Bits S and X are used to transmit channel control
information sssociasted to the data bits in the data
transmission mode.

30 As described above, the problem with such high-
speed data transmission is the data rates which cannot
be rate-adapted with the present methods of the
telecommunications systems. For example in the GSM
system, such rates include all data rates that are not

35 multiples of 9.6 Kbps.



| ower - speed data signal DATAlL and DATA2 is separately 20 subjected to

channel . coding, interleaving, burst formati on and nodul ati on 80
and 81, respectively, wher eafter each Iovver-spee_cl_—cl—ta signal is
transmtted as a radio-frequency burst in a dedicated time slot 0
and 1, respectively. \Wen the | ower-speed data signals 25 DATAl and
DATA2 have b smtted over the radio pat h thr | f.ferent
traffic channels, ey are separately subjected in ?# ver to
denodul ati on, dei nterl eaving and channel decoding 83 and 84,
respectively, whereafter the signals DATA1 and DATA2 are 30 again
conbined in a conbiner 85 of the receiver into1 he ori gi nal

hi gh- speed si gnal DATAQUT.

illustrating the GSMTrll‘ifs\/\orsk 8a‘:rlc ure \?\%dv%]r&i% gl%eqi ,
dat a t r ans i highrenesad, usex) cdata p&i'-ﬁmlsl ip $he cteananiditer 3‘3:“:0

gg;azf?gggt ions of the ﬁ&mﬁ&r&fﬂ&&mmﬁé h SuGN'E way that tHe full

T/ E 043
10 (FORARITY, o 9% papy, (Traseis ol be possible 1s
and nodul at i on5 and cHirat yordi ﬁgﬂﬂ’\!’eﬁﬁ%ﬂ&’ﬁwn of user %tmww
and channel decodi ng ené ddr datd thathes left oved cteomf thisef " 61l NedteY k

preferably at the bas o) e |be#| |EQM§ giTe
is thus transmtted @rﬁﬁé ?he gge E‘?‘l?p QS%%d t b|4£e

station MS i ntpaffig cghmlf Fogerharowith, sEﬁ@ﬁ bite. s'ﬂb’és jmethod
subj ected to separ at cagdrddr} toy ehesSghténtion WLllaYe described generally
10 below.

Assume that the data transfer rate R,

required by a high-speed user data signal and arriving

at a divider 82 in Figure 2 i1s in the range (n-
1)*R_<R,...<N*R,, wherein R, is the maximum transmission

15 rate of an individual traffic channel, and the integer
n2. In such a case, the signal DATA IN reguires n
parallel traffic channels which are allocated by the

fixed network (e.g. MSC). The divider 82 divides the

data signal DATA IN into the transmission frames which

20 will then be transmitted via the allocated parallel
traffic channels in a manner illustrated in Figure 5.

All the information bits in the transmission frames of

traffic channels chl, ch2 and ch(n-1) are user data

bits, whereupon the transmission rate of the user datae

25 is R, on all these traffic channels. Therefore the
traffic channels chl, ch2, ch(n-l) carry the user data

at the total transmission rate of (n-1)*R,. The
information bits of the last traffic channel chn
comprise user data bits DATA only in an amount

30 corresponding to the user data transfer rate R, .-(n-
1)*R, left over from the other traffic channels, and

the rest of the information bits are stuff bits FILL.

The frames are transmitted via transmitters 80 and 81

to receivers 83 and 84, and combined in a combiner 85

35 to provide a high-speed user data signal DATA OUT. The



station BTS. The divider 82 and the conbiner 85 of 10 Figure 2 may be

| ocated in the fixed network side renpte fromthe base station BTS
i n anot her network el enent, such as BSC, whereupon the | ower-speed
data signals DATAL and DATA2 are transmitted between this network
el ement and the base station in the sane way as the 15 signal s of
normal traffi ls. In the GSM system this co | 0N

t akes pl ace i?lv TRAU tranes accordi ng to the ETSI/GSWMhP
recomrendati on 08. 60 between the base station BTS and a speci al
transcoder/rat eadapter unit (TRCU) . Th}. TRAU franes and the
transm ssi on associ ated 20 thereto are not essentlal for the
nvention, since the trafeic CRYARDLE bdtId*Ent ARAWGY 85 did tAl%ombiner
synchroni zi ng data transm ssi on ove e enti rg nect | on
utilizing sevedld| BEX; Jthen iﬁafﬂ: nEpEe= n Mjually

divider 82 and the cordertticdd. 2Faffic channels. nMe@Shb.sytterﬂ.sanhﬁ:a

link is formed fo! gh &aﬂcédﬁa&eh%é Ialaabf&atiahl 1%t AHeN
(%) and_an i nt ervvor king function W 32 in

network. In dat® trandtaRldie sustem | fepagrat ﬁéYGSﬁ)P" “each® ﬂmﬁﬁ’fé tHier
conhection is a V. 110 tﬂnsuﬂdmimdratl&- 30 coded digital 9.6 Kbps

ful | -dupl ex connection that is cadaht 6¢ .g%i;rg eht! Hivéiion €8%he
V. 110 connection descr e er el 'S % tal transm ssion
channel t hat R aystem ¥il) be.desgribad, balamy Ir,ia Fher pssumed
Servi ces Dat athdet mté)-adep‘bsm Mgpspahentlﬁxladtptecb 1O Kbps tL&Efith

ipgtT /erFll‘ gg/eooig?d hat al GQurileAW 488 LB6a RS Thldl bat¥1d1 tragfic chifhePl 2 ehd
- V.110 frames of Figure 4 are transmitted on the traffic
channels. A frame then comprises 48 information bits D1
to D48.
A few examples of the adaptation of high-speed
15 data to such a V.110 frame of a GSM traffic channel will
be examined below.
Example 1
Assume that the user data rate R,,. = 56 Kbps,
whereupon six parallel GSM traffic channels are needed
20 (R, = 9.6 Kbps). The rate adaptation according to the
invention may then be carried out as shown in Figure 6.
All the 48 information bits D1 to D48 in each V.110
frame on traffic channels chl, ch2, ch3, chd4 and chb
carry user data, whereupon the user data rate on each
25 of these channels is 9.6 Kbps. Therefore the total
transmission rate of the channels chl to ch5 is 5%9.6
Kbps = 48 Kbps. The remaining user transmission rate is
thus 56-48 Kbps = 8 Kbps, which is transmitted on the
last traffic channel ch6. This is carried out in such
30 a way that 40 information bits (e.g. D1 to D40) in each
V.110 frame on traffic channel ch6 carry user data bits
and 8 information bits (e.g. D41 to D48B) carry stuff
bits. In <this manner, a 56 Kbps signal can be
transmitted through six GSM traffic channels.



transmtting V.24 statuses (control signals). The CCTT

recommendation for a V.110 rate-adapted connection is di sclosed in
the CCITT Bl ue Book: V.110. The CATT reconmendation for a V.24
interface is disclosed in the 5 CC TT Bl ue Book: V.24. The term nal
adapter 31 adapts the data term nal connected to the nobile

station M5 t a V. 110 connection, which is established over a
physi cal vgom"?onnect ion utilizing several traffic cha t’é“@ﬂ to
chN. The I W couples the V.110 connection to another 10 V. 110
networ k, such as an | SDN or anot her GSM net wor Kk, or to sone ot her
transit network, such as the public 4 t ched tel ephone network
PSTN. In the first case, the le 2 | WF only contains the

di vi der/ conbi ner 82/ 85 according to the invention. In the

| ast-mentioned case, the |WAsggme thay stheouserndatsr ratenfhuera =bdfefand
nodem by nmeans of  Kbps. Twdi thafific énmmsssmp kS oper KbpEHd dde cgrgEn t he

PSTN. The fr SLr re LSS

on a V. 110 connecti o'ﬁefgf%‘ Igﬁ'pgg‘alhs&sﬁtg)m’ ianﬁlsiieéi’uer ghfwtiagnﬁ&%?fﬁé’ne
conprises 80 Bits. dJe4Btof &bet ¥-Ad0hifxamp opp the Lizgt ctraffia hanpalet 5
contains a binary ongar#y Gisd:s data bits,! Whe2éRpoRY theVerahsmidsior Gisties 1

to 4 and 6 to 9 i a_binary ong . n_bi sitign,l t at us
bi t (S or x*%i%f?ﬁB%.-t D BpRERYng o' -RYS IR égcs-%.-ﬁs?vas
in bit positions 2 to 4.8 Kopshi {8 adapted tonthecspgorsintraffic charnel tin
right and fromtop teudiotd wdy thatfZ@micimation bits GRP DICE04D24) in

information pits D1 IPQ}B ser data). Bi to
transmt chaig?lel coné?% '1(16 E"““"'li %ﬂa??%ﬂ da°§§o |£‘§1tze§d§'gk g°§ﬁggg‘§#}e§ﬁ S
in the data (e+an IS SooR4fddearrgostuff bits. As descri bed
above, the problemw th such Hkagiple 3 speed data transm ssion is the

o S ®% N e c A S AP e Pl 4O
system such rates iFePfdehaneupsns thyeestratfiq chansels3tRy, = 9n6 KBRR ks
of 9.6 Kbps.15 are needed. In such a case, all the information bits D1
to D48 in the V.110 frames of two traffic channels carry
user data. The total transmission rate of these two
traffic channels is then 19.2 Kbps. The remaining user
data rate, i.e. 26.4-19.2 Kbps = 7.2 Kbps, is adapted
20 to a third channel in such a way that 36 information
bits (e.g. Dl to D36) of each V.110 frame carry user
data and 12 information bits (e.g. D37 to D48) carry
stuff bits.

Example 4

25 Assume that the user data rate R, = 38.4
Kbps, whereupon four traffic channels (R, = 9.6 Kbps)
are needed. Since the user data rate is divided evenly
into four traffic channels in such a way that the total
capacity of all the traffic channels is used, no stuff

30 bits being needed on any traffic channel.

Even though the invention is described above
with reference to certain embodiments, it should be
understood, however, that the description is only
exemplary and it may be varied and modified without



WO 96/ 27959 PCT/ Fl 96/ 00134
12 This is solved in the invention bv diving a

hi gh- speed user data signal in the transmtter into par al | el
traffic channels in such a way that the full capacity of as many
traffic channels as possible is 5 first used for the transm ssion of
user data, whwosshtsy the user data that is | eft ovepctsapsndibese
“"full rate" traffic channels is transmtted on one "l ower rate"
traffic channel together with stuff bits. This method according to
the invention will be described generally 10 315 bel ow

Assune that the data transfer rate R err] requi red by a high-speed
user data signal and aéeviating from thet spiditi ded S2ope bifgthe Anventdonhhe

range (n- 1)*%E&&BL§R§3r£$<ﬁ%§%ﬁg*i%f%?ﬁhﬁtn Rlerr] is the maxi mum

transm ssion 15 rate of an In I ¢ channel, and the integer
nferr]2. In such a case, the signal DATA IN requires n paral l e
traffic channels which are all ocated by the fixed network (e.gqg.
M5C). The divider 82 divides the data signal DATA IN into the
transm ssion frames which 20 will then be transmtted via the

all ocated parall el traffic channels in a manner illustrated in

Fi gure 5. Al the information bits in the transm ssion franmes of
traffic channels chl, ch2 and ch(n-1) are user data bits,

wher eupon the transm ssion rate of the user data 25 is Rerr] on al

these traffic channels. Therefore the



traffic channels chl, ch2, ch(n-1) carry the user data at the
total transmssion rate of (n-1)*Rlerr]. The I nformation bits of
the last traffic channel chn .

of the inforwebdrresedi ts are stuff bits FILL. The f

transmtted via transmitters 80 and 81 , to receivers 83 and 84, and
conbined in a conbiner 85 35 to provide a high-speed user data signal
DATA QUT. The WD 96/ 27959 16

PCT/ FI 96/ 00134 13 traffic
channel s between the divider 82 and the conbi ner 85 may then be
standard rate-adapted and nutually : c1| & tical traffic channels.
Therefore, it is not necessary to iRt oduce new rate adapt ati on
into the 5 nobile system separately for each standard user
transmni ssion rate. . 1. A methdcfopphignispeediddte ¢eifsilission

aosured 3t natt & SIULSHE RS ofedfy W e cbr BB, 1

channel s are used aS%¥R9farallel traffic channels, and V. 110

frames of Figure 4 are transkirahediftind@dtaiibver the radis Fatieivetwdeh ane
then conprises 48 i rH tl'eogtgjl:%.érﬁ Péxhd a feid:edt Qlogiﬁe network on a rate- A

few exanpl es of the adaptation 0O g -sge
adapted traffic channel allocated to the mobile station,
10 characterized by further steps of

~ allocating n parallel rate-adapted traffic
. channels to a high-~-speed user data signal, which
requires a data rate R, within a range (n-
1)*R, <R,,..<N*R,, wherein R, is the maximum transmission
15 rate of any one of said traffic channels, and n=2,3, ...,
dividing the high-speed user data signal into
transmission frames for transmission via said parallel
traffic channels in such a way that all the information
bits in the transmission frames of n-1 traffic channels
20 carry user data bits, and the user data transfer rate
of each of said n-1 traffic channels being Ry, and a
number of the information bits carrying user data bits
in transmission frames of said nth traffic channel
corresponds to the user data transfer rate R, ,.-(n-1)*R_
25 left over from the other n-1 traffic channels, and the
remaining information bits in the transmission frames

of said nth traffic channel carry stuff bits.
. 2. A method according to claim 1,
characterdized by transmitting V.110 frames
30 according to a CCITT recommendation on the parallel

traffic channels.

3. A digital mobile system wherein a mobile
station (MS) and a fixed mobile network (BTS, BSC, MSC)
comprise a data transmitter (31, 32, 82) and a data

35 receiver (31, 32, B8l) which are capable of data

rise user data bits DATA only in

O
an amount 30 co'rrespoﬂ Ill Ic“ I“ﬂ LHB data transfer rate Rlerr]-(n-
1)*Rerr] left over fromt ¥ i channel s, and t he rest



15 data to such a V.110 franme of a GSMtraffic channel wll
be exam ned bel ow Exanple 1 , Assune

that the user data rateRrerri—=56Kbps; vvhereupon 'si x par al | el
GSM traffic channel s ag (R[err] = 9.6 Kbps). The rate
adapt ati on accord| ng twi)[“lmmlﬁ“ m”m vention may then be carried out as
shown in Fi gugGofarose * 48 information bits Dl tperssaoizscach
V. 110 frame on traffic channels chl, ch2, ch3, ch4 and ch5
carry user data, whereupon the user data rate on each 25 of these

channels is 9.6 Kbps. Therefore the total transm ssion rate of the
channels chl to ch5 is 5*9.6 Kbps = 4% Kbps. The renai ni ng user

transm ssi gn ratﬁ i's transmissitm'sm%r %%%h io %a'ﬁhp&n Wﬂlt&hflfic channel
transmtted on the st traffjc cha carLi oyt
in such 30 a way3thgeated; nite maH‘ 9'1’25& gt?)"i ﬁl% gach"'jl
V..110 frame on traffi & ehwnhetz ehd darrb}latser data bits and 8

i nformation bits (e.g. D4l to B@)fffédeéﬁﬁé network (Bis, BST!MSC) is

manner . a 56 Kgps S gal Cane. 411 onach’ A pHrei 01! HathlhadbleSSHhRERLL  ©

PCT/ FI 96/ 00134 channels to a high-speed user datp|signal which requires
Exanpl e 2 a data‘SErdRaddi@irdte RSS! €t mt enR#e | rande!. (n-
Kbps. Two traffic Chaﬁ.a?gwﬁ&‘ﬂ gﬁ%%,swb?r?ggi %.r et;\e maximum traﬁgﬁgggioﬁn

such a case, aII t he
rate of an individual traffic channel and n=2,3,...,

10 the data transmitters (31, 32, 82) are arranged
to divide the high-speed user data signal into
transmission frames for transmission via said parallel
traffic channels in such a way that all the information
bits in the transmission frames of n-1 traffic channels

15 carry user data bits, and the user data transfer rate
of each of said n-1 traffic channel being R,, and a
number of the information bits carrying user data bits
in the transmission frames of the nth traffic channel
corresponds to the user data transfer rate R, ~(n-1)*R,

20 left over from the other n-1 traffic channels, and the
remaining information bits in the transmission frames
of said nth traffic channel carry stuff bits.

4. A system according to «claim 3,
characterized in that the traffic channels

25 are V.110 rate-adapted channels and the transmission
frames are V.110 frames according to a CCITT
recommendation.

5. A system according to claim 3 or 4,
characterized in <that the maximum

30 transmission rate R, of the traffic chamnnel is 9.6
Kbps.

6. A system according to claim 3, 4 or 5,
characterized in that the system is a GSM
mobile system or a mobile system based thereon.



5 D48 of the V.110 frane on the: flrst trafflc channel carry

useL_daLa_hLLs__mthqugn_the transmiissjon./i:ate is 9.6 _Kbps. The
remai ning data rate, i.e. 14.4-9.6 Kbps " = 4.8 Kbps, is adapted to
the second traffic channel in such a way that 24 information bits
(e.g. DL to D24) in 10 each V. 110 franme carry user data and 24

i nformation (e.g. D25 to D48) carry stuff bits.

Exanpl e 3 Pwodsreso Assume that &Ké user _datarate R[ BEFFI9600138 4
Kbps, whereupon three traffic chg s (Rerr] = 9.6 Kbps) 15 are
needed. In such a case, all the i mat i on bits DI to D48 in the
V. 110 franmes -of two traffic channel[S carry user data. The tota
transm ssion rate of these two ~—~3traffic channels is then 19.2 Kbps.
The renmai ni ng user data ratle, i.e. 26.4-19.2 Kbps = 7.2 Kbps, is
adapt ed 20 to a third chanangE] such a way that 36 information

bits (e.g. DI to D36) of each V.1 frame carry user data and 12
inférmation bits (e.g. D37 to D48) carry q l:]lts

Exanpl e 4 25 Assune that the user da ‘ate Rlerr] = 38.4
Kbps, whereupon four traffic channils R err] 9.6 Kbps) are
needed. Since the user data rate i¢$ divided evenly into four
traffic channels in such a way th capacity of all the
traffic channels is used, no stuf 0 bei ng needed on any traffic
channel . Even t ouah th ntion is described above

d be under st ood,
nplary and it may be

with reference to certain enbodi B
however, that the description is orry
vari ed and nodi fi ed w t hout

OCTETNO. | . B{" NU"QBER . -
0 © 0 ©0 0 0 0 0
1 1 D D2 D3 Di DS D6 S
2 1 O D8 D9 DO DN D2 X
3 1 D13 D OIS D6 D7 DB S3
L 1 D19 D20 DX D2 023 D% Sk
5 1 B E E Es E5 E6 E7
6 1 D5 D26 DZ D D29 D30 S6
7 1 D3 D032 DB D3 D35 D% X
8 1 D37 03B D39 D« DM D2 S8
9 1 D43 Db D45 Du6 D&7 DB S9

FIG. &4
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15 deviating fromthe spirit and scope of the invention

defined in the appended cl ai ns.

16 Cl ai nms 1. A nethod
for high-speed data transm ssion 5 in a digital nobile system said
nmet hod conpri gj step of transmtting data over
the radio patﬁkgggaﬁgn a nobi | eaggation and a fixed HBHFgﬁmﬂ@!wnrk
on a rate- adapted traffic channel allocated to the nobile station
10 characteri zed by further steps of

allocating n parallel rate-adapted traffic channeES 0 a hi gh-speed
user data signal & which requires a data rateXiRPe rl] within a

range (n- O 1)*Rerrl<Rerr]<n*Rerr], wherein Rgg] i's the maxi num
transm ssion 15 <« -—atp of L.yl one of said traffic channel , and n-2, 3,

- E; diyidiphg the hi gh-speed user d
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transm ssion frames for transm ssion via said parallel traffic
channels in such.a way that all _the_informtion bits in the

transm ssion frames of n-I traffic channels 20 carry user data bits,
and the user data transfer rate of each of said n-1 traffic
channel s being Rlerr], and a nunber of the information bits
carrying user_data bits in transm ssion franes of said nth traffic
channel WO %E79%sponds to the user data transfer rate PCI/FI96N0134
Rlerr]-(n-1)*Rerr] 25 left over #f3mthe other n-1 traffic channels,
and the remaining information bits in the transm ssion frames

of said nth traffic channel carry stuff bits. 2 A

method according to cl #FRAME L FRAMENL#&1" aFRAMErL-i'-'Z e d by
lng to a CCl

transmtting V.11Q frames 30 accor IT recommendation on

the parall el t flicc |s. 3 igital nobile
system wherei n a mhj Léﬁfl méj L.Qn (I\/R)Dé-r[dA a fi DATA qm'p'['k

(BTS, BSC, MsC) conprise a data transmtter (31, 32, 82) and a data
35 : receiver (31, 32, 81) which are capable ¢f data
17 transigission over the radio path on a traffic channel

allocated to the gl St NAPR, E h c- er j zed
in that cHﬁ"b-l‘l)'ﬁh@ LleAe-P nobi Lngﬂﬂ (BIS RQAT Q 185

arranged to allocate n parallel rate-adapted traffic

chn | DATA | FILL | DATA | FILL | DATA | FILL

FIG. 5

FRAME L FRAME L+1
ch1| 48 DATA BITS | 48 DATA BITS

chS5 ] 48 DATA BITS 48 DATA BITS

ch6 | 40 DATA BITS + | 40 DATA BITS +
8 STUFF BITS 8 STUFF BITS

Ruser = 56 Kbps
Ruser = 9.6 Kbps

FIG. 6



c%&"s* to a high-speed user data signal which requires
transfer rate Rlerr] that is in the range (n- . -
D*Rlerr]<Rerr]<n*R err], wherein Rerr] is the maxi -!a'\;.' &eﬁﬁvﬁ
rate of an individual traffic channel and n-2,3,..., 10 T

data transmtters (31, 32, 82) are arranged to divide

hi gh- speed user H'S| gnal i WORED M%Fﬁ ANIZHHOK  anes f Ol

t ransm ssi gn V|a sald b
—ak—t he_i nf EPP‘-%A@F @PHSHEB ﬁ%ﬁ% ﬂﬁ’%ﬁ I

channé“g_sn&muoulmmwﬂata bit$, dnl) niematiesst Publkasion Numtensf er mmss

of each *ofmmqmnmdsfjjno@mel Ailn err an nymnmb

the infprmation bits carrying user data g Ré‘ 'l‘“'"m'd'?%“m t‘?ﬁ'ﬁ?ﬁh“'g*é‘%””

frames pf the nth traffic channel corresponds t Az.%gt . BR, BY,

t ransf ef @3 lntegnational Application Numbery o | PCREI96/00134 | é‘ﬂ’w @?ﬁé’ﬁz@. HU, IS,

/I/r ffIC . @) BikBiational FREYDate © 5M.,ch;y§em3§5)rhg | nfnoxn;mw |ldzsm,m, &'r LU,LVMD
rar m

Esion frames of said nthtraffl('g’I Usg
) BawdCcoOrding to claim |3, B gbgz%e,em
e din % rafflcﬂ(m,anggﬂoaogaﬁ FIqI e V(maz.mtm,

and-‘the transni ssi on frames are |V. 11%"’%@% ﬁ%twggg
CaTT e . REs 'hg’'taQ
claim 3| P caht &M# %m%"éﬁ’s’ N?pl\?:- in that he maxi mum

30 t r anwtivilSFIN-02600/Espbee(FIR) er r| of t he t'ﬁfI'C: channel is 9. 6

Kbps. 6. A system accordi it Infernddibnab seafth Rportd c
har a vétoF/Agplicint QorCl ANERSulia YRFIR N | S @Befiblik expiration of therpise bngs nging the
or a nop‘.’?tenwﬁfemmsmm%g&m o gﬁs andf:pbe repub‘;ﬁ'wdfnﬂwmmo the receipt of

amendments.
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(54) Title: HIGH-SPEED DATA TRANSMISSION IN MOBILE COMMUNICATION NETWORKS

FRAMEL FRAMEL+1 FRAMEL+2
ch1 DATA DATA DATA .o

ch(n-1)] DATA DATA DATA |...

chn | DATA | FiLL | DATA| FILL | DATA | FILL |...

(57) Abstract

The invention relates to a digital mobile system and a method for high-speed data transmission in a digital mobile system. The
mobﬂenetworkallocatesnpamllelme—adapﬁedmfﬁcchmlstoahlgh-lpeedmerdausmﬂwlnchrequuesadamm:fumkw
within a mnge (n-1)*Ry<Ruser<t®Ren, Wherein Rep is the maximum transmission rate of a single traffic channel. The user data signal is
divided in the transmitter into transmission frames (L, L+1, L+2) for transmission via the paralle] traffic channels (chi-chn) in such a way
that all the information bits in the transmission frames of n-1 traffic channels carry user data bits (DATA), and the user data transfer rate
of each of the n-1 traffic channels is Rey. In the frames of the nth traffic channel (chn) the number of the information bits carrying user
data bits (DATA) is selected to comespond to the user data rate Ruser-(n-1)*Reh exceeding the capacity of the other n-1 traffic channels.
The remaining information bits in the frames of the nth traffic channel carry stuff bits (FILL).




