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: : Si on I-AHobt+te—eemthtcatton ——retworks
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

In tel ecomiMIB3%n systems of the tine di vi siREFFRARKE o

access (TDMVA) type, the comuni cation 10 on the radio path is
ti me-divisional and occurs in SUCCESSI ve TDVA franes each of which
consi sts of several time slots. A short information packet is

burst 0 that i | 8Bed Biphintd a‘f’?hgb"co‘%’sﬁlsd'cc’freq‘i?“c"*ym.

nunber of nodul at ed %Wl‘kﬁne time slots are primarily used for
conveying control and traffic channel S. The traffic channels are
used for transferring speech data..The control channels are
for-signalling between ﬁ'&ﬁg Saftsé;h?t épl"SHtéﬂﬁ nobi-l e stations. An
exanpl e of aSTDVA 20 = radhe syswemtiont hzepbatesurtpecanighrppresd ndata:

system GSMﬂzgrQhﬂ.ssSAbﬁ E LY El@.bi%b.' heb 28 HHMAEh i Sd€don networks.

I'n conventional - TDVA syste one tra channel tinme slot is

al l ocated for communi cation oF %henﬁm'?ﬁtg?%t ion for the
transm ssi on of data or speedlm xslecomn!ﬁod-cex&npl esys$ees) of stthe nijime

E he{je; ?r e conprise @Mvision mulFRBYed8cEesd t( MMM k9bel OtRE Cdmiiinication
o.differen

o e en80™0 € on pg a3l G0, 03a% Lik-AAGIAERY S84 bRbued dp
relatively slow | eveluccessivienTDHa 3Sitey sacih 6f 6/hdsis cODsists of sevetials,
according to the aVQﬂi'n@'ﬂJ%%nd‘ﬂ Cgﬁbzatf‘dlﬂf&mation packet is transmitted
in each time slot in the form of a radio-frequency burst
o that has a limited duration and that consists of a
15 number of modulated bits. The time slots are primarily
used _for conveying ‘control and traffic _c,l‘_x_annels. The
traffic channels are used for transferring speech and
data. The control channels are for signall_ing' between
_ _ . a base station and mobile stations. An e,x_aniple of a TDMA
20 radio system is the Pan-European digital. mobile system
GSM (Global System for Mobile Communications).

In conventional TDMA systems, . Oone traffic
channel time slot is allocated for communioation to each
mobile station for the transmission of data or speech.

- 25 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 ohe traffic channel _.:.i._s:;_l:l.mited to a

' relatively sloiv level, e.g. in the GSM system 9.6 Kbps

- 30 or 12 Kbps, according to the availab_le l:ga_ndwidth 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

35 . is .established when a mobile stat_io_,n .operates in an
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' ' rror correction enp . 4.8 Kbps) tra
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hal ];a{ 2tse| traffic chﬂanne WO 96/ 27960 2 o .
P%T/ Fl 96/ 08‘1‘3 |7;‘:0 only in every other frane, i.e. at ngﬁ%%’ggsa?gned
e Elhrenra ?mbi le station operates in the capaci ty, neasured
{ahglsfg? of every other frane. bThe System can thus be doubled, i.e.
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hi gh- spee Same assigned timecslotmeveiy i s ar The sy syegi t al
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Sorviceb of the pubd tched T i s ropie tdiions
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b
h‘aeent years 43:52 s\h-mssns daea
transm.ssion rates 590 ﬂ'ﬁ%%
glr gggrof mobi | ¢ d#exvices ‘in moﬂiﬂ‘i@t&c" P‘P %dgpmd;egnsgégggg 5. Of

. Kbps 1S
cch, SXCeeding_ For examply b anionion catasids 8ecfedlly BARBE2 woula
such as. :(la?] d vi d eBSdZPaBAsed. fﬁhetﬁenlgbﬁ‘ ?li‘ﬁ érated Services Digital
camer Network) circuit-switched digital data services. The

15 14.4 Kbps. One ‘of the inc:j-sasitig“' areas "6f'"mobi1e data
" o 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.

"An arrangement which is " disclosed in a co-

25 pendi'ng patent "apblioation of the Applicant) W095/31878
o (unpabi'isﬁed' ‘on “the - fi‘ling - date :"":of'f the present
application);’ re:I'fatesi to allocating tvio or more parallel
traffic channels (subchannels) on- the radio- path for one
high-speed data connectio The high-speed data signal

30 | is divided - ‘in" the transmitter into these parallel
B - subchannels for the t'r'ansmission ‘over’ the radio path,
"to be restored in the receiver. This ‘approach €nables

" the' supply of dats transmission services with as high

'as eight- fola - transmission rate compared to the

35 conventional rate depending on ‘the " ‘number of the



20 vi deo transm ssion may be for exarrpl e 16 or 32 Kbps

The—+anstrsstonr—rates—of t he -present—mobrte net works—are ot
suffici ent for neeting these new requi remts, however.

An arrangenment, which is disclosed in a co- 25 pendi ng pat ent
application of the Applicant, W95/31878 (unpublished on the
filing datWO%§2796phe present aPPl i cation, rel ates RCI/EIP6NOIIN i ng
two or nore parall el traffic channels (subchannels) on the radio
path for one hi gh- speed data connection. The hi gh-speed data signal
30 Is divided in the transmtter into these parallel

subchannel s for the transm ssion over the radio path, to be

restored in the recdSRFficThrhanpelsa@llosmyeds For examples pn| jthef asMa
transm ssi on servi cagatdn] ashsi gtotal useranaeagfttaﬁ‘d)l et trmml&?so
each

rate conpared .t.o &ﬂ&%ﬂg&%%%"%ﬁoﬁ%l §a$exbp§e

nunber of the

PCT/ Fl 96/ 00135 - channel being rate-adapted in the pame mannert s anthe
channel s al | gcat ed. ewsﬁx@rmkanspaicaﬁt@l\s Kbps beaf¥fistvidde® dOthe 8RN
data rate of 19.2 Kl%%é ~ obtained by two parallel 9.6 Kbps
subchannel s, each - “‘channel being rate-adapted in the same manner as
inthe 5. exi st.ing trandpaPreblemc nedesipgarte I8evivse of tparsblel
system traf£i& ghahhels’ £ Ald'daltd FatedShtnh RAnMdtEbe rate-
traffic channels is tcﬂ%t%%t i;:gt @‘Ee exisq:i%agn ﬂ%tmgﬁsrgﬁ ethe GSM system even
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 .. transparent 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).
: .. Furthermore, the high-speed data transmission
should be sufficiently flexible so that it could also
_ support possible future high data rates that have not
35 yet been standardized. '
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adapted with the existing nethods of the GSM system even 10 t hough
_ bet ween the avail abl e

these data rates cambe—evenly distributed
For exanpl e the—user data rate of.

paral | el subchannels. f
e.g. ITUT Recomendation V.32bis)"

14. 4 Kbps (according to _
arent GSMtraffic channels the data 15 rate in each
= 14. 4 Kbps), but there

requires t transp

of which s Lﬂ‘é%ﬁg 7.2 Kbps (2 x 7.2 Kbps = -t

is no rate adaptation in the GSM system for the sulrCTamiRp;dat a
Correspondi ngly, for exanple the user

rate of 7.2 Kbps.
data rate of 40 Kbps (I TU-T Recomendation V.120) requires five 20
transparent GSMtraffic channels in each of #hich the : data rate
shoul d be 8 Kbps (40 Kbps DEscldsiiré 'S Cehe yuia 2.. @dain no rate
adaptation in the GSM systemf Qpiaugh. a etﬁélnvm"annel data rate.
Anot her probl em i sptdiey glata. rat ed tat Ofarthft “Present bEneagelyn di,yi ded
into a required nupher of TraRERed eand a 'téléémﬁié%@iig;.-_:C..hanneI $° 5P
exanmpl e the user FHPRPORH cthe  rata aéﬁ?%ér_ﬂ)— T RecommB¥aSeRonhich10)
requires aP |'east arbitrarysi Xk, _sa%re-ﬂ es) treﬁffl Pothansshadabat ahg
cannot be wiapisdgd into These 1% paFaree| dnbcliagitlspddy Sugh,. 2 30
way that the (V.110) 1rangaos “€&éﬁz§nbcbaﬁael;egaﬁ.yf%fg.;éh—f - sanp-a
nunber of data bits (56 Kbpsfirdt stk d35¢RRS):. . annels.
Furthernore, the high-speed dials 4 ans T ssi 6n . nventiomdsl d method for

Tt SRl eedon 1h' s digternaish s Hg, uture

sufficiently. flexgQlg s . that 11 . Coul
hi gh dataqates t hat&hﬁ%@h‘?}%tcwris-inge&" Pespt o andar di-zed.
o PCT/ FI 96/ 00135

:::::::ﬁ;ﬁ::fi:::annel ai;'fscated to the mobi.l:ns:a:::: —
. _by i i or;vention, the !Féthoﬁ i s.-.:éharacterized
e Lo -"al;ét:fafing';}ét 'least two parallel rate-adaptea

| T8te of a single traffic channey.
- 200 t°ta'1'*‘hmnbt.j..;flz:mg. transmission frames: ‘Wherein the
' . data N “gr Q-E information bits is 'i-ﬁdéﬁeﬁdent of ‘th
__ | Tate '6f the ‘high-spesq as. .. _ the
L ~Speed data ‘‘signal,
transmission oh parallel traffic channels - or data
rate- e A s d
e. .adap ting -tbe high'-SPEed""da-t'a':-féignal to the

25 ' number of S&{d sewn . '
: er of 'said total number of said information bits f
: ‘for

s bile system wherein’ a mobile “sStation. “and a fixed
” n.. ixe

35 . charact'erized in that .
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An object of the present invention is to provide a nethod and a

t el-ecomhteat-or—3ystem whi ch Support e Tata adaptat o of
both standard and 5 arbitrary transmssion rates in

hi gh- speed data transm ssion utilizing parallel traffic
channel s. A first aspect of the invention is a nethod for

hi gh- speed F¥®2626thsni ssion in a digital nobile system PCT/FI96/0013%:i d
nmet hod conprising a step of 10 . transmtting data over the
rati o path between a nobile station and a fixed nobil e network
on a rate- adapted traffic channel 3llocated to the nobile
station. Accordl ng to the inventiqn, the nethod is characteri zed
by further steps of - 15 . the fixed jmohile netwprk.,is | a5=pnged| cto
r at e- adapt ed allocatd i twohamaiord Opardnl]géllspeaﬁfdlat zhanpedls, tdi&h

l.L

requires a data ratq‘ﬁ(,gegﬁgé@ aggang{bguw &591 et a tran @*sz.’&;

single traffic channel transm ssion ramnes,
wherein the 20 ratp aP"ﬁEﬁﬂéf‘gofﬂ‘ienf‘Eﬂ’h’dW'bntﬁP’c‘§“‘4'§34'%eﬁEﬁﬂerﬁf oPne he

data rate of & he hi gbeapeis cldmnel gnal, for data ~_transm ssion

on parallel traffic channels, %é
hi gh- speed data signal to the’me data trﬂsmu{tej@ ra?flc cfanne o %nsert

enpl oying a variabl® Mgh-speaq, fiataos signal( do nﬁ?ﬂé‘?‘“&ﬁséaf‘d £femes
i nf ormati on bi ts f orwherein théhadtainsmistsmnopf thae muadatuaar b is

within each 144G 0Bs " CAE® dIAPEARD B8 ile it d ide

hi gh- speed dat a si gna econd -aspec | nvenél on
is a digital030 sigmpl o b SxPRABLELRA DY RRRIOKING raoﬁaaﬁabaefwekpr
mobi | e net wor k corrprms&saidataténanaﬁbétebfamhea iffcrmation bitareinegach

o Shaobal! o Dol 448 A s ind “@rwmuwdvﬁgt obint
“invention the systdtf#es data accoufing te itheddate; Fate of the high-speed
- signal. _ L

15 ' ~ In the present invention, a high-speed data

'signal is packed into transmission frames in which the

number of information bits is fixed and independent of

a data rate 'of a transmitted signal. The number of the

_ _ information bits is such that the data rate of the frame

20 . is constént and corresponds to the standard rate

adaptation of a traffic channel in a respective

telecommunication _sys_tem,' e.g. 9.6 Kbps: in the GSM

system. A variable number of these information bits of

_ the transmission frame is utilized for the transmission

25 | of the actual user data, depending on the original data

signal rate. The rest of the bits are utilized for the

transmission of control information or stuff bits.

Therefore, the number of user data bits in any

transmission frame on any of the parallel traffic

30 channels can vary between 0 and a predetermined maximum

number. In other words, the transmission rate of the

_user data in the transmission frames may freely vary
between 0 and a predetermined maximum value.

_ By means of the _invention, a signal of an

35 arbitrary data rate can be transmitted through traffic
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5 —+the fixed mobi e network ‘is arranged to

all ocate two or nore parallel traffic channels to a

——- high-speed data,

signal which requires a transm ssion rat e ‘exceedi ng the maxi mum

t he data

transm ssigjsb'r.at e-of .one 5 ~ traffic channel,
transmtter 9sz“'é"‘arranged to insert - a hi gh-speed data signal into

transm ssion franes wherein the total nunber of thﬁc}@gW?i*On
bits is i ndependent of the data rate of the high-spee a

signal to be transmtted by enpl oying a variabl e nunber
total nunber of the information bits in each® transm ssion frame for

ST SS;] hapaelst hat have - User . data.accor di
t he transmi ssion ofiane b8t that  have bed3e". a(;l;at a.according to the data rate

r

of the high-speed manner, by

hs .¢t$:.ﬁ535n5?§,qsnfq““”b“* of
I P r&akdrel rata-GoaRReR0
UMk andr dttransnigsyaigotati on  of

frames in which the =7 rirooer foameal adidyap,
i ndependent_ of it is d)m:iiiale‘aa;é”’ggéaatg?'% '
t he 5 i nf or nxtanepabiehs jtzQ‘af%'ﬁh t hat
is constant and q@r'r-ei':g%nd-s;. to the &
a traffic ‘channgl  if - 9 mft
e.g. 9.6 Kbps in FAEO®mANdation vsyshemy A variabl

©-adaptadt Ha WS C8lne

10
of said

tantn

L0 The 'St . on
"ATmakdonct ivkts  accoddalieconuni ca |%%a§'93?§m_
{ nuiBer &het heeezTr

i nformation bits G&ta rates bRg,LLaANSN SS SR Amease, utdd foebrioryddie

transmi SSion 25  snenaofs t he actuartuSePndai9a b dehpan dazg orj gi nal
o a1 R s T

data g0 S ongl 7 n_é._‘Tr%'§':"é8b,ps’f“’i&w;ﬂu’dag;;gge@gg zed

transnission of CUMIBING ‘her nambéy ¥ +wLUfL - DitS: .
nunber of user uskat aaty térarhé}. tﬁg i_nf°

the parallel trafff::ja(ﬁ.eB._O T anj_hséﬁ%%ﬁhﬁl ;

C ¢heneédbr ey t he

TN bliteruseangooingny of
Ietamengd gpd

predeterm ned maxi-mum’, .. - nunber. In ot her words, -t he’ t=r§ﬁ§n1’vs§?9n rate
of the user data Somehest r'@'}'@m';i’?&gm Eramesma,yf reely vary

In _.fhe:. i fo’l.'l':t::')i"winzg,"_ y

20

wl_lere_‘j.n "thg ii:’ve_ntio’n' can be applied:
~ Figure 2+ . '

- i
30

35

*S 8. part 6f a mobile system

nf_orm"a’t—ipn bits of the

the Drawings -
_the invention w111 pe
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: between 0 and a predeterm ned maxi num val ue. y means of
_t_he__l_mmntj_on,_a_&_gna,l of an-35————arbit+rary- data r ate—can—be—
transmitted through traffic WO 96/ 27960

«PCT/ FI1 96/ 00135 6

channel s that have been rate-adapted in one constant
manner, bwoewar9dong out a further rate adaptation inside PCIFI96/00135 the

transm ssion frames. For exanple in the GSM system it is

possi ble to use a standard 9.6 Kbps rata-adapted 5 - transparent
traffic channel and a transm ssion frame of 7 48 information bits
accordi ng to t he CaTT Recommendati on V. 110. In such a
case, different user . Preferraihtmiwmwem Imyentdidmns can be
transm tted &&Mwwwﬁ il highannel

Bger dat a trang%agé?ﬁgp bg‘mgnﬁbgwéfg'%'hn r%t I %f&buég USEd for

‘Sone of the "free"comiuningtion Eystens,t sech as tie Part-rﬁnmpm dul.gﬁ.lt:al.’re
mey Set ﬁgpgsg%/ﬁgltagififét éwﬁﬁm%ﬁion systedl %, " BER1BB0OT TBLLARaRI LS
Communication S}{stem),_ the mobile communication system
according to the EIA/TIA Interim Standard 1S/41.3, etc.
The inv_entio_n._.will be illustrat_ed below by using as an
_ example a GSM-type mobile system, without being
10 restricted thereto, howevér. Figuré 1 introduces very
' briefly the besic structural components of the GSM
system, without describing their characteristics or the
other elcmqhts of the  system. For a more detailed
_ des_cr'.ipti'on of the GSM system, reference is made to the
.15 GSM _:r_ecommendafion and to “The GSM System for Mobile
Coinmmic_ations " b___y M. Mouly and M. Pautet (Palaiseau,
France, 1992, ISBN:2-9507190-07-7). _
A mobile services switching centre controls the
_ switching -of incoming and outgoing- calls. It performs
20 = similar functions as the exchange of the PSTN. Further,
it also performs, together with the network subscriber
registers, functions, such as location management, that
.are only characteristic of mobile telephone traffic.
Mobile stations MS are connected to the MSC via base
25 . station systems BSS. A base station system BSS consists
of .a base station controller BSC and base stations BTS.
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
30 - mobile station MS is located within the coverage area
of the base stations. _
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
35 the  ETSI/GSM recommendation 05.02. During normal



Brief Description of the Draw ngs _ | In the follow ng,
the invention wll be - descri bed by neans of preferred

enbodi ments with 20 reference to tH& acconpanying draw ngs, #n - # -

whi ch Figure 1 illustrates a part of a nobile system

wherein the invention can be appl i ed, Figure 2

OY6H | ots
illustrate peed dat a transm ssion in two TDVA-ti.ne. s
over the rgvdi o p?t%h 25 Figure 3 illustrates the RCAYEIR/00135

architecture according to the invention which supports the high-
speed data transmi ssion of several traffic channels ~ between a
nobi l e station M5 and an interworking functi &n |WF in the GSM

e o «ne REETAEA et SRR o AR E LG S
glsglcj);gl ﬁgst ot hte ?ﬁ%‘é&ﬁmﬁr 8' hobile statiop M @scai [tafifiat ehannel
adapt ati on of the #Befthe begia!rnngofonC’e SchDS(ﬁgngt@eglgél\/gchggy | Coppe

gg%nglelggl 35 45 - omeBitengtheibie Msnvfé"ts%hronized] wi%’i@ %ﬁe a?ﬁocatea
Pref erred Enbodi neﬁf'geofSJt?\'é YR efrppgmit and receive" milﬂ“mmlenc!!

i nventi on may be abprstd-tmmqm the remaim@(tidie »ft ‘tﬂés@:%ﬁeonthﬁ MS

di gi taI TDVA-type p@bEbems ‘different measurements. The' Applicant's co-

pending patent applications w095/31878 and PCT/F195/

. 00673 disclose 'a ‘method’ where' n two or more time slots
10 from the same TDMA frame are allocated to a mobile _

station Ms which requires data transmission with a

- higher rate than what’ one traffic channel can provide.

'As régards the details of ‘thig procedure, reference is

. ' 'made to the aforementioned patent applications.

B 1 In the following, the procedure will be

carrying out high—speed data transmission, based on

" 'several parallel traffic channels in a radio system.

‘It should -be ‘noted, however, that the only matter

20 "essential for -the - invention ‘is ' that a connection

comprising  several’ ‘parallel traffic‘ “channels is

“established,” and ‘' the invention “itself” relates to

carrying out ‘and synchronizing data transmission over

' such a connection. : ' o

.25 - Figuré 2’ shows anexample wherein’ successive

'~ time slots 0 and 1 are alloéated to ‘a’‘mobile station MS

from  a single 'TDMA. framé. ' A high-speed "data signal

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

is' divided in a divider 82 {nto ' a required number of

30 lower-speed dat#d’ signals, namely DATAl ‘and ‘DATAZ. Each

lower-speed data signal DATA1 ‘and DATA2 is separately

subjected to channel coding, inte_rleaving, burst

formation and ' 'modiilation - 80 and 81, respectively,

whereafter each lower-speéd datd signal’ is transmitted

35 - as a rad'io-freduency ‘burstin a dedicated time slot 0
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“communi-cati on systens, such as the Pan-European digital 5 nobi | e
' ' GSM = BesH888—(brgrtat—— Communicatronr———————
System, the nobile conmunication system according to the EIA/TIA
InterimStandard 1S/41.3, etc. The invention will be illustrated
bel ow by using as an exanple a GCSMtype nobile system wthout
bei ng 10 WO96/2M6¢ricted thereto, however. Figure 1 introdRCEFIO0IS
briefly the basic structural conponents of the GSM system without
describing their characteristics or the ot her elenments of the
system For a nore detailed descriptgon of the GSM system
reference is made to the 15 GSM'recomrendati ons and to "The GSM System
for Mobile amdniunrespechivelyy Whenitilie Jawervispeed datePslignsdsu,

France, 1992, ISBI\bRT%OZASOﬂhE) ‘have been transmitt%dm!%éf £RéVira@2o
switching centre con

| 't d t
calls. It perfor mspﬁggo tshr%‘?%l AL EfeT SWI rC1§I ggf¥ %an o gm nﬁl.

Furt her, i sepazately f subjectede el.hethm rbceheenetmo x_ilemodbiartxibac

registers, EfU”Ct'O&éinﬁéfibaéiz':QCﬁhh_ﬁ” mma&entaeada% 83 aRd® agly
characterlstlc of nobi | hoe tr tlon MG ar e

connected to the I\Eﬁsm ngherea tFBﬁ %’5@%93§§§ aFPon
syst em BSS consi stagain combbiedaihaaecmhhimem 8o oifr bhéeredisﬁrmddtasehe

stations BTS. origfﬂél e sdlgait ﬁA'rEbﬁ'f” epﬂgm ) %&%6 saohg
station syst em V\/ner eln two base stati onsggrssggnnec ed ase

station control | er®BEEPRARLIFALPR Pubfers nbBi PR §{“BP$’6H3WE Pt EBeat ed
within thé.Q:overagEnuenfa:Lon, the datahsignat DATAINNbeing buffered into The

GSM systemis a t 'gﬁedbﬂfféP”b%fé F%étn% suppcil.i%@%s tﬁ%zﬁ ?%YSt em

The channel structures used I n tthe_radi g |nterfacg I ned in
greater detail in 35  thiouresp; &8\ Piegkneiagrapnil BSGEatiT_‘ﬁthﬁ
nor mal GSM network architecture which implements such data
_ transmission using several parallel traffic channels.
15 . The functions of the blocks 80,. 81, 83 and 84 of Figure

3, i.e. channel _doding_, .interleaving, burst formation
and _qunlation, and . correspondingly demodulation,
deinterleaving and channel _decoding are situated on the
_ slde of the fixed network preferably at the base station
20 BTS. The above-described TDMA frame is thus transmitted
between the base station BTS and -the mobile station MS
in a radio interface Radio I/F. Each time slot is
subjected to separate parallel processing at the base
station BTS. The divider 82 and the combiner 85 of
25 Figure 2 may be located in the fixed network side remote
' from the base station BTS in another network element,
such as BSC, whereupon the lower-speed data signals
DATAL and DATA2 are transmitted between this network
element and the base station in the same way as the
30 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
35 . thereto are not essential for the invention, since -the
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8 = operation,_one tine slot is allocated froma carrier IR
frequency topa mobil e station Ms as a traffic channel - Lntfgﬁ N '
begi nning of a call (single slot access). The nobi |l e s ad on M L
synchroni zed with the allocated 5 time slot to transm t ﬁn f

radi o- f r eQuUeOOs27960 bursts. During the remaining tine of the lj’;ame

the M5 perfornms di fferent nmeasurenents. The Applld&ﬁﬂggz?B

pendi ng patent applications W05/ 31878 and PCT/ Fl 95/ oL SN

di scl ose a nmethod wherein two or nore tine sI ts 10 fromthe same

frame are allocated to a nobile stat#8n MS which requires da

hannel can
$sion with anvéntion beﬂhﬁésrﬁ; ‘éa g + 208 Lral f L& S
;[o: SC??e £dards the detail F.; f# “pi i ocgdfﬂc TRz ing data

made to the aforelr‘;\e%nt Fanad s"&f‘eﬁf'eﬁpﬁPFcﬁPF%ﬁ% data connection utillizihge

following, the pESYeFele Pwallelbetraffic ‘ctianaslBed W h BEEELENCELEO

.dat a

2 only as o 082 ‘and th c hi gh- speed-

{:Irglrjl;an ss?ogy. basedvg?é: an evgra pa Qé% traffic channels, in a
radi o system . . It shgﬁl dﬂlﬁa R§Me SYstamwevar: adtaialinke il yomaer

20 essent i &l DeSWeENcai erminal adaptér 3 aeN el Wob1Te station
conprising several apar aaﬁelidﬁéifﬁdrﬁin&ha?ﬂﬁcéion I"gutsandie'i;%eﬁr Oﬁiﬁqu
BTN ol ol il O Dt oa
gﬁg&st ;ﬁnZ;n arsrf” e WABTEPEKs (tlts tonection’ 14 iaTwy.shat ia@eaaﬂaaﬁté&e ypI-

al | ocated 1@ a nobebaeat atyofalbe. ¢ - Kbpa/hiff{clgin &ﬁ%g’ggg?‘}r%ﬁm cthat ks t he
Paglhospthﬂ fata Slgagétﬁ?w'&%d ‘P‘%‘Q dinkerfaces i nTbea Votlor ecomeberon! 30
| over - gpeed dat a sP@R@ribediharieirDAE AL Angi €4 Akansadsion chan}x eed

dat a signal DATAl wasl-G¥i; Mamfﬁwa@gﬁngfroﬁsgﬁdy%gwe %% cﬁanne

codi ng, .interl eavbggamﬂg 'f?a " Iy
reechnp r E’tﬂé‘ecﬁﬁjaﬁdﬁm%ato ithe V. 24
{szgg%tlt;/ l 35 o “W%Peé;glﬁﬂﬁrﬁqctnaysbum’bvuaea il st BRSO

transmitting V.24 statiuses. (control signals) The CCITT
"recommendation for a Vv.110 rate-adapted connection is
disclosed in the ‘CCITT  Blue: ‘Book ¢ - V. 110. The CCITT
) recommendation for a'v. 24 interface is" disclosed in the
20 - CCITT Blue Book: V.24. The terminal ‘adapter 31 adapts
'~ the data terminal cohnected to the mobile ‘Station MS to
aVv.110 connection ‘which is established over a physical
connection utilizing several “traffic channels ch0 to
~-chN. The IWF couples the V. 110 connection ‘t0o another
25+ V.110 network, ‘such-as an ISDN- or another GSM network,
' or to some other transit" network suc¢has the public
switched telephoné network PSTN. In the first case, the
IWF only contains the divider/combiner -82/85 accordlng
- to the invention. ‘In the last-mentioned case, the IWF
30 - also contains for example a baseband modem by means of
' which data transmission is performed throiugh the PSTN.
" The frameqstructure_uSédlfdr data transmission
lonfa'V;110”connectionf69.6'Kbps)”is shown. in Figure 4.
The -frame comprises 80 bits.' Octet 0. contains binary
- 35 '~ zeroes, whereas octet 5 contains ‘a ‘binary ‘one which is
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9 gt Tespecti vety:WIENn TNE T OWEr - sSpeed dat a signars

DATA1 ‘and DATA2 have been transnitted over the radio pat h through
different traffic channels, they are separately subjected in the
recei ver to denodul ation, 5 dei,nterl eaving and channel decoding

83 and 84WO096127960 respectively, whereafter the signals DRERFIIGAGHIOHATAL
are agai n conbined in a conbiner 85 of the receiver into the
original high-speed signal DATACQUT. Figure 2 also shows a

transm ssion buffer 88 used in an enbodi nent dklthe 10 I nvention, the
dat a S|gnal DATAI N bei n buffered into the buffer before belng

suppli'ed to the divi§eilewed by seven E bits.rOg¥edss J sta 8 and of agrad
illustrating the compr {8/ sebmakyabﬁél iacbitepobithonl, caetatusCibit

dat a LA S a0 413409 3RVELR pBRl Eldiela LRl CaSl8WELS (T Buge)

The functions of the | O0ck's
channel coding, intetprdalt @SW@S fdremt7 orfhe bits argn Fnansmititesh £ oomd

correspondi n@gy demﬂ@fatt@nrigm and 365 ﬁ eey | BELEAH. CPABNSIraflaC Qg

bace station 20 - comerians "HCBrakaRrERa DA e PAS] febe"akls.

transmtted BEtsesn and Easeret asiedh BIS tnamsmis nobhanrelt son®rols

in a radio interfaceiesiwatidh B3SBclatBashel tife data bitddi ¢! eHe! Qata
separate parall el pr%§§55|£§%fu the ba ' - station BTS. The divider

82 and t he conbi ner re2 may be located in.-the fixed
network sidd@ em)te . As mm%ebgvaum BTSbilpmawbth csuche highic

el ement, Uspedd Sk %Md&eﬂ %'&%eq'a‘i@@wﬂi@i‘@'c‘énnot
Pﬁ?;azzds?;\? .’%narﬁ e
telecommunications systems. For example in the GSM
_ _ system, such rates include all data rates that are not
15 multiples of 9.6 Kbps.
_ .This is solved in the invention by transmitting
the user data bits through the traffic channels in
frames the general structure of which _is___illustrated in

Figure 5. The frame cons_isfs of a header and information
.20 bits. Depending . on the type of frame, the header
comprises different kinds of synchronization and control
information, which is not relevant to the present
. invention, however. Each frame carries N data or
o information bits. From these N bits, n bits (n<N) form
25 an indicator field which.in_dicate_s_ .that' Nl bits of the
. remaining N-n information bits are used for carrying the
actual user data. The remaining k information bits,
which are not used as indicator bits or user data bits
) in the frame, are occupled by stuff bits, the values of
30 the stuff bits being set to binary one, for example. In
this manner, each transmission frame on each of the
parallel traffic channels may carry any number of user
data bits between 0 and N-n. Successive transmission
frames on the traffic channel may carry a different
35 number of user data bits. Due to this, the correct



signals of normal traffic channels. In the GSM system this
to the ETSI/GSM

30
communi cation takes ptace-in TRAU franes according
reconmendat i on 08. 60 between the base station BFS_and a speci-al
transcoder/rat eadapter unit (TRCU). The TRAU franes and the
thereto are not essential for the

transm ssi qp,_associ.ated 35
WD 96/ 27960

i nvention, SP162796¢ o
PCT/ FI 96/ 00135 10 permseiss

i nvention relates to carrying out and synchroni zing data
transm ssion over the entire data connection utilizing - sever al
paral l el traffic.channels, _i.e. between thel2 di vider 82 and the
conbiner 85. 5 @8verage user |¢'-ag$]ger§a§,m sgétem .,adata link is formed
bet ween a term nal u&da-ptdgt;lré?t e Toby | B398t Alwews\VBe Mainta ne%;d an
i nt erworking functjn- .l W 32 A fhe qantawlled in- thdeluork. inedsa(The
transm ssi-on .O.CC'LlI’:-.I’;-._I_%BP R LResush a way that”%ﬁéﬂf g;: AR TEBfRd tteon ficar a
oé’ tal oJ8VEERE B8l bfdrngare o

g i

V. 110 r at e- adapt ed®oRDters l1the ‘amginaded. di gi t.al 958 |
connection S hat is88 andg g "'f-'-'da_t%‘g@t.p:f;__=_ ‘if%&inmrmrmmisgqg g %10
connection . . described T :%?ntﬁ"____;%_auwtaf:-_&ﬁ@’n&g;gs&on ChaHAERTt hat
e AR it o ) OO il
wor k) technol odiP, fdllt g, eeb Lo .t he V24 ~715-1€ buffeerggceandyd
that al so provi dexelad®aOSSiLRi - iaﬁl%ée,mﬂ‘ﬁd, hfég?tmsnttﬁﬁég}q,l\é 2%8 v'setla?iusses
ot $xanam s

il of T
cCl one’ or mpreog

(control signals)y,The
rat e- adapjed- conn8ct IBFaPged to contliscl S dgjn.the (LT -
V.110. THe COl TT until the ﬂ%ﬁéi%fm‘”a ‘\/.’;%Xefﬂ% PVt P G
in the 20 = COtAT&BhdE BOPK: Vo 2oa. - THY ! aloadan drctbndiiibie
I I CErM Relondan it 4
BOfO the WQ? &aml\@mpty. and when a
° Teachéd,” for example, tne

the data term nal,,connected T
A 16Wer “threshola Yevel
Several of the wir . S OF Wore 'dsta bits less 1n
© subsequent framés {ifitiy thenorm 1 : el
et - > a uffer

15 level
. . is reached, e.g: s
' T D DuRier level exceeds

. “ill be d ibi in o T di wi th re erenc

o _Char_"-‘_f'ﬂs 8re used as the parallel tyaprs)

" D1 to D6 AT MenA
- 30 yger d'é;t" bz;_e' needed for indicating the number N1 of
: a . among T
o -ts among ‘the remaining information bjte o
' . - S in

Dl t0 D48, f.e. Negs . Lo
o 'e°__N_'43- Six information bi s e.g. bit
CTo DAts, . s



“a V. 110 connection, which is established over a physical

ever at—+afFtre—chammetrs—chO t o —ehiN—Fhe—+Wr—
coupl es"the V. 110 connection to another 25 V. 110 network, such as an
1 SDN or anot her GSM net wor K. or to sone other transit network, such
as the public swi tched tel ephone network PSTN. In the first case,
t he Wol98R27980| y contai ns the divider/conbiner 82/ 85 acaamkisenias
to the invention. In the | ast-nmentioned case, the | W 30 ~al so contains
for exanple a baseband nodem by neans of whi ch data transmission is
performed through the PSTN. 13he frame structure used for
data transm ssion on a V.110 connection (9.6 Kbps) is shown in
Fi gure 4. The frane Acdiepr exempdeshoncerning the orate adaptatipn3s

zeroes, whereas ocigt RiGRDS36EE BaRbNHY 8UEhWM OV.180 frame of VO GsM

96/ 27960 [ Fl 96/ 00135
11 fol l omﬁaﬁfi&\%}?@e&l ?’§11CfFeF§u'§ ) ﬁeg‘ﬁ‘ﬂ 6 to 9
conprise a binary one in bi Examplei dn 1, a status bit (S or Xblt)

I7n '?’Iht EotSISI on f and ?t dgtafa;swes fHadi £15d user ¢ dat'a” ’Mc? ]E)Qé'k?o'i&xfs
e bits are trapsmtted fr nd from

bottom The frame f"??@f eupon e gbﬁpr?gﬁli%{ rﬁs& ?‘P‘%ﬁ Bi t%hﬁf‘?)c;

(user data). neefies Shendateaamdaptetion accoxding ctarthe lroentdon

i nf ormation associ ﬁnta‘ird élﬂeri he da, %g:éi’é Solhif EBE Qﬁbﬁ le in *t:hter afﬁri‘o%ﬁ'rﬂ‘

node. 10 descri

above, suc
speed data transm ?@P&? -sERAB Yo} 1P frame Rﬂlﬁfﬁbﬁﬁ% ic channe (J;az%!les
‘rate-adapt2d w th40 semprdesmntbitet(ttids DFf td 6) and two stuff bits

tel ecomuni cati ons (D%YISESKBME?V THATR1C 40" 4hE éf@/hinary number 1010000
_ is set as the value for the indicator bits D1 to Dé6.

Example 2 _
Assume that the user data rate is 56 Kbps,
15 _ whereupon seven GSM traffic channels are needed. The

rate adaptation according to the invention may then be
.carried out for example in_ the following manner: each
v.110 frame on each channel carries 40 user data bits
(D7 to D46) and two stuff bits (D47 and D4B). Then
20 N1=40, and the values of the bits D1 to D6 are 101000.

.Example 3 . _

Assume that the user data rate is 14.4 Kbps,
whereupon two GSM traffic channels are needed. The rate
adaptation according to the invention may then be

25 carried out for example in . the. following manner: each
V.110 frame on each channel carries 36 user data bits
(bits D7 to D42) and six stuff bits (bits D43 to D48).
Then N1=36, and the values of the indicator bits (Dl to
. D6) are 100100. |
30 . Example 4

Assume that. the user data rate is 28.8 Kbps
‘whereupon four GSM traffic channels are needed. The rate
adaptation according to the invention may then be
‘carried out for example in the following manner: each

35 . V.110 frame on each traffic channel carries 36 user data



ltiples of
all data rates that are not 15 mu
Sygt E[)npsSUCh rates | nef ude This is_solved in the |nvent|on by transmtting.

“hr ough 1 lsin
er data bits throughthetrafflc channe _
égﬁegzﬂ structure of which is illustrated in Fi gua_e 5. o-rll-hteh]er?;rge _
consists of a header and information 20 i ffelr)la;ts . %gegf [ ggnchronl jLype
fdngs/dreguder conpri ses

ngf Ezgrr?[e’rolwm i nformati on, whi ch_ is not relevant to tl’mmlm:?g?ﬁ;t on
i nvention, however. Each Lr arre( ce&;r:‘gfm §5data g; ndi catorFoEMEELON
i 1these N bits, n bits (n< _
P:]Ej;sca'lt:(ragrnt}]at Nl bits of the renai rﬁ“ng N-n information bits are

f tion
used for carrying biies (bits p3CkHahy Hzeéﬁg fﬁlgggée&aglgtés iﬂr;‘l;r:: |

: ot used as In _
Plnttshe frane, Qflecoégﬁplg WETif4 and §het Malv_lebuef eﬂeSQndicatéf‘%iztE: fi
bits being set to OPhaty bﬁ]b an‘e)rlammml e. a8 a;lllj.el. tfa]EP: i gﬁgzﬁrel senay
Carry any mmber of meer . adRte § iiyatifite The' Sawiinid tysas com e
tC?;:\}s/mas)sll C;ran eﬁ?‘?ﬁgl dt"l‘?& tFafftlze cHawventiony tarryagpeidd ergnt -

nunmber of user dat%FQ;insar}Dueerodata &'aﬂdlﬁo%ar%ﬁarent pamﬂ%_/%e%/ 7960

TP 96l 00135 channels. As' 5 af he “ser %%E? TRRe mi23 .5 Kbps
1 be .nmi-nt ali ne he
ggtn?r E)?It gdC?E ?he gi r?"mcl"t elt il parallel” G@Manpraffilc Scl'i‘ahriels Waye that

h
the divider 82 omeddad.c The rate adaﬁtaﬁiéntaec% ég{ ttqﬁt %pt &gf‘a

t ransm ssiton b“fLways ﬁhef“% 5 accor%q‘ﬁe?‘?%hgi‘a’!'ﬂ%ebﬁﬂf sheggoadnusng
bits in ) N R {A%s rated in Figure 6. The 'V.110' frames on

traffic channels chl and ch2 carry at all’ times 42 user

data bits (bits D7 to D48) Since Nl-N-42 stuff bits

_ are not needed and the values’ of “the indicator bits D1
15 ' to D6 are 101010 A third" paraliel traffic’ channel ‘¢h3
' : "carries 33 user data bits (bits D7 to - 'D39) and nine
stuff bits (bits D4O to " D48) in" every second V.110

frame. In these frames N1=33 whereupon the values of

the indicator bits (D1 t6 D6) are’ ‘100001 . All the other

20 V.110 fraines of ‘this traffic’ channel ch3’ carry 34 user
data bits (bits D7 to D40) and eight stuff bits (bits

D41 to D48). 1In ‘these frames’ N1=34 and the values of

the indicator bits (Dl to D6) at'e 100010. Due to this
arrangement the total average user rate of these three

25 'channels is' eéxactly 23.5 Kbps. - e '
o ' The indicator bits" according to the invention
”'occupy the place of n-data’ bits in the’ frame (e. g. n=6),

If traffic channel capacity is ‘to be saved, user data

rates which are divisible by 9.6 Kbps can be transmitted

30 by using an existing rate adaptation for the GSM data
' services, i.e. standard V.110*frames which contain no
“indicator bits or sStuff bits but 48 ‘user data bits are

"then utilized. In such alternative implementations the

rate adaptation according “to “the invention would only

35 be ‘applied to user data ratés ‘which are not divisible

“frames the a i .«



to fill up, a predetermn ned higher threshol d level is reached, and

ane.. oL nof-e—of—t-he—subsequent—ft+ares—w+ be arranged—t—e—ee—n-t—a-i—ﬁ—eﬁe
or several data bits nore : until’ the buffer | evel is again belowthe
af orenenti oned threshold. If the buffer 88 tends to enpty , and when
a | ower threshold |level is reached, for exanple, the

di vi der 82 woayghyggeone or nore data bits less in one or PCTRICHRI R of

t he subsequent frames until the normal buffer | evel is reached, e.g.
until the buffer |evel exceeds the |ower threshold |evel. The di vi der

82, which inserts a required number N1 ofygiser data bits in the frane,
also fills the additional information bits with stuff bits and sets

the indicator bits bp bhe KBpsc Mor éRbmplel 28be #BPSI cand be tFaRintted

detail with refernc i p LQN a0

invention to the Si%éNFls)%égmgsmtﬁ °8gp§§§§?ﬁb§h %§%%8 S E %%a{sﬂt%g%tjﬁat
rat e- adapt ed transpghennelg; | vhexeas themete fdantation m#‘é‘é‘%ﬁ@ ddhed
as the parallel trajhténthonnféguitde four traffikd dradimma ofird gt BRI Ng

transmtted on these channel i nfor its
DL to D48, |.§ e. N = 48, Six ?‘r'ﬁ%?ﬁ%t‘%’g?%# °ap°‘gw %t%%‘ é?s[o b&rg%' 0 A
needed for indicati agc!txhe Warbshaslthe pnesessr imatépps i&nmltﬂﬁ;ﬂ only

QS”E' {n n?I\L nf or mat i @R chhé or I&wbmﬁaers ltheiradit B8 €e tratfic BHanneAaves
I TS

available -  bits %?% Bﬁ%‘%for er el n E?fpp 1"130 ’fart ‘dapmastei‘m'

Even though the 1nvention is described above

10 with reference to certain embodiments, it should be

- understood, however, that the Qescription is only

exemplary and it may be varied and modified without

deviating from the. spirit and scope of the invention
defined in the appended claims.
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13 - -Afew exanples concerning the rate adaptation
of high-speed data to such a V. --tgaf fi-e channel

will be studied bel ow. | e 1-5 Assuie '
that the user data rate is GQLuul',ﬂ"”mnﬂ \ i’r_eupo'n ei ght parallel GSM
' f L s adaptation according to the

traffic chdfhayeeear e : needed.
i nvention may then be carried out for exanple int ol L ow ng
carries 1gpd’ﬂb&'@ggﬂser

manner. Each V. 110 frame on each traffic channel

data bits (bits D7 to D46) and two. stuff bits _ (D47 and D48). Then

N1=40, and the binary nunber 1010000 16s set as the value for the

i ndicator bits D1 to'D6. =~ .. 1 = Example 2 = Assune

that the user data rate is 56 Kbps, 15 whereupon seven GSMtraffic

channel s are needed. The ‘rate adaptkadss according.to the invention

may then be carried out: for exanple in.the follow ng manner: each

V. 110 frame on each  channell caX ra&end® ¥sger,data bits (D7 to D46)

and two st & f bitsid Q47a3neeDF8).,10en gér _hggh]\f&pqgc’]_.dgﬁat*h?ﬁaﬁﬁhﬂﬁéi&fx t he

bits Dl to D6 are J01000,~ — T° 1le system;amisa dmethod cop B

Assune that the use Qs rate-is 14. 4 -Kbps; .., .::_:,_\Aher:eu_porpfwr&l\#

traffic channel s are needegdrahiBfii . adaptation according to the

i nvention may 't heg P«Sbg% starfal rrt?%ggof}F tPoP‘fEk’a eratiso hpato! howmi

manner :_each . V180" FPEABRANG 8N Lned b ons At UsET, dala Dits
-

(bits D7 | DA2) " 8flgrted trafficichanpait 81863180 U)o mobile stati
‘  mot on,

rate of a single --t"raff:l.-c‘r-'-cha"nnéii TRt

15
u _
cotal m tilizing transmission frames, wherein th
b u:ber of information bits is independent of the
rate of the high-s .
~Speed data si
; gnal, ¢
ransmission on Parallel traffic Channels o date
rate-adapting the hi h-speet '
20 allocated gh-<speed data signal to the

high-speed data signal.

25
2. . A method
: accordin
Characterized g to  claim 1,

adaptation.comprises the steps of

indicate how man
Y of the remaining N-
arry user data, g N-n information bits



'Then N1=36, and the values of the indicator bits (Dl to D6) are

10010030~
data rafe is 28.8
needed. The rate

carried out for exanple in the fo e jggach 35 V. 110 frame
on each t rppd bgsgrognannel carries '3Hmmmﬁm]lgmulm VP eiodi6é1ss

PCT/ FI 96/ 00135 i+ ¢ L M s 14 ~bits (bits
D7 to D42) and six stuff bits (bits D43 to D48). Then N1=36, and
the values of the indicator bits (L to D6) are 100100.

Exanple 5 illustrates the flexibility of the 5 met hod according

to the inventi-on
transparent paral
rate is 23.5 Kbps,
channel s are

i nvention 10

Exarpte—4 . Assune t hat the-user-
Kbps, wher eupon four GSMtraffic channels are
adapt atri : i i nvention may then be

in adaptifgerfing stuff bidebiliy aHe rdcdlabs GALSedO
FhelbRliiSn FEFupon

three - parallel GSMtraffic
necded.A Tethdke agsprdingn tecHhkpin tlo eFe 2,

cRyalthesd berc@r¥i£dz aaitaf opexansap b heat@idpWweng

manner illystrated i

Fi 6. ,The_ V. 110 franmes o traffl
channel s ¢ and c’ﬁ'ﬁm%ﬁf%g %PeafPP?m‘§}ﬂ§ useﬁ for tﬂﬁaatt aBlg{"%s%ﬁ??s D7
to D48). Since Niefi=4msent dhtapiin the diffgrengottranarission t fzapasues

of the indicator bikSoRding5to théOmbutitc dP1Ehe datdi bdsparadl an a

traffi c channel ch3

ni ne st uf FFRPFRLFERTs D40 to D48) in every second V. 110
frame. In these frames N1=38; Wavathosh atcoydingstof claim 1, £Zheor 3,

indicator fijts (DictR &6 &ré ¢@0Pls Ald dhe opber erdflsmittiNgllerandses

of this traffic channel fh:B ca

15

20

25

a
accord

ng to rt% %él‘ﬁ‘e;:ecommendation V.110 on parallel
traffic channels. .

5. . A .method according to claim 2,
characterized by transmitting the user
data, in all the N information bits of the transmission
frames, if a ratio between the user data rate of the
high-speed digital signal and the transmission ‘rate of
any one of the rate-adapted traffic channels is an
integer. o _ :
6. 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
receiver (31, 32, 81') which are capable of data
transmission over the radio path on a traffic channel

.allocated to the mobile station, charac-

terized in that _ .
the fixed mobile network (MSC) is arranged to

allocate two or more parallel traffic channels to a

- 30

traffic channel,

35

high-speed data signal which reqh:l.res a transmission
rate exceeding the maximum transmission rate of- one

the data transmitters (31, 32, 82) are arranged
to insert a high-speed data signal (DATAIN) into
transmission frames wherein the total number of the
information bits is independent of the data rate of the

channel s. Assune that the user data

carries 33 user data bits (bits D7 to D39) and



data bits (bits D7 to D40) and eight stuff bits (bits

In these frames N1=34, and the values -of - - - the
D6) are 100010. Due to this arrangenent, the

D41 to D48).
I ndi cator bits. (Dl to.
total average us@r'

rate of these three 25 M‘ZBS Kbps.

occupy the place of n.

The indicator bits accordi ng ""

data bits_in the frane (e.g. me"m “’ﬂ”mrafflc
to be sav&f)w dat a ; rates whi'chsare divisib
transmtted 30 by using an existing rate adaptati
services, i.e. standard V.110 frames which contain no
bits or stuff bits but 48 user data bits ark8 t
alternative inplenentations th ... rate adaptatio

channel capacity is

| e BETHI96BHs can be -

on for the GSM dat a

i ndi cat or
hen utilized. In such
n according to the

i nvention woul d oftighsFpeed "&éaaﬁ&BPé& {0 BetaREAIFLedsbRnrRRlYENg Ot

di vi si bl e a W&ﬂﬁﬂﬂw6@number of said “total
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adaptation on t hr & 2RSPIRFIOT: P £he actual “EﬁﬁnﬁéFé
adapt at i on5accord|dag:at a-attbeof ‘the hignvspeed)rsiw:n.r es
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be saved in - such that ¥Is*|e present nt
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it should understo t the des
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control field which’ indicates how many

certai n enbodi nent s,

crlftlon is only
ts provide a

of the remaining

N-n information bits carry user ‘data,
the 'informatiocd bits which are not used for

said control field and the transmission of user data are

"stuff bits .

8. A system according to claim 6 or 7,
characterized inthat “the number of the

information bits used for the transmission of user data

20

is variable between 0 and N-n bits depending on the data

- raté’ of the" high-speed digital signal.

'9." A system according ‘to' claim 6,

chara c*‘t'e r 1 z e'd in’'that the data transmitters
‘are arranged to adjust the number of “the information
bits used’ for transmitting tiser ‘data in the different

25

30

transmission frames according to the amount of data in
a transmission ‘buffer. o

.+ 10.7 A  system ‘according to claim 6,
characterized inthatall the N information
bits of the transmission frame contain user data when

" a ratio between the user data raté of theé high-speed

signal and the transmission rate of any one of the rate-

‘adapted traffic channels is an ‘integer.



deviating fromthe spirit and scope of the invention defined in the
appente; 1 £ P— WO—96727960 .
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Clai s 1. A nethod for high-speed data transni ssion 5 in a
digital nobile system said nethod conprising a step of
transmtti n_d"‘!l&i%[’(ﬂ/er the ratio path between a NoPCT/EIS&0ds on
and a fixed nobile network on a rate- 1/3 adapted traffic channel

all ocated to the nobile station, 10 characteri zed by
furthert steps of all ocating at |east two parall el

r at e- adapt ed traffic qM&ldel s to a hi gh-speed data signal, which
requires a data rate exceeding thgq nmaxi numtransni ssion rate of a
single traffic channel, 15 3 utilizing transm ssion franes,
whérein the total nunhdr_of information bits is independent of

t he data rate of the HiggCGlspeed data signal, for data
transm ssion on parallel traffic gfrdnnel s, r at e- adapti ng
t he hi gh-speed data signal to the] 20 al | ocatpﬂ;‘trﬁfic channel s by
enpl oying a variable nurfber of said total nunber of said

I nformation bits for the jtransm ssion of the actual user data

wi t hin each
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FIG. 4



transm ssion frame depending on said data rate of the hi gh- speed |

data signal. 25 2. - A nethod__ according to  claim 1,
characteri zedinthat the phase of rate adaptation= "
conprises the steps of i nserting the data of a high-speed -
dat a signal to be transmtted into the transm ssion frarres each of.
30 Wm ssion frames conprising a fixed nunber N .of
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traffic channels. 5. Aenethod according to claim
2, characteri zed by transmtting the user 15

data,~1n all the Ninformation bits of the transm ssion frames, If
a ratio between the user data rate of the hi gh- speed digital signal
and the transm ssion rate of -any one of the rate-adapted traffic
channel s L3 7960 I nteger. 20 6. Adigital nobile system
wherein a -nobiTeée station (MS)3and a fixed nobile nedt , BSC,
VBC) conprise a data transmtter (31, 32, 82) and a data

receiver (31, 32, 81) which are capable of data transm ssi on
over the radio path on a traffic channel 25 allocated to the nobile
stati on, c haprac: t er i zed inthat t he

e oo o e P MEADER " PIREORMATION BISY © L)

requires a transm SSI on 30 ~rate exceedNngltghe maxi rrumlransm ssi on
rate of one trafflc—'(fﬁannel t he dat&transm tters
(31, 32, 82) are arrap,ged' to insert a hi gh-speed data- sng,qal
(DATAIN) into --""transni ssion frames wherein the total number ®f the
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18 hi gh- speed ignal to be t i ited by enpl gyj a
vari abl e nunber iﬂﬁt Sotal WM Kbits J

N-n bits
FIG. 5
FRAMEL  FRAMEL+1  FRAME L+2
ch1| N1=42k=0 |N1=42k=0[N1=42k=0
n=101010 | n=101010 | n=101010

ch2| N1=42,k=0 |N1=42k=0|N1=42,k=0
n = 101010 n=101010 | n=101010

ch3 N1=33, k=9 N1=34, k=8|N1=33, k=9
n = 100001 n=100010 | n = 100010

FIG.6
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(57) Abstract

The invention relates to a digital mobile communication system and a method for high-speed data transmission in a digital mobile
communication system. The mobile network allocates two or more parallel traffic channels to a high-speed data signal which requires a
transmission rate that exceeds the maximum transmission rate of one traffic channel. The high-spwd data signal is packed into transmission
frames which contain a fixed number N of information bits. The number of the information bits is such that the data rate of the frame is
fixed and corresponds to a standard rate adaptation of a traffic channel in the mobile comunication system, for example 9.6 Kbps. Among
these information bits of the transmission frame, a variable number of bits N1 which is dependent on the data rate of the high-speed data
signal is employed for the transmission of the user data. From the :emammg "free” information bits of the fmne. n bits are control bits
which indicate the number N1 of the user data bits in the frame. The remaing k information bits are stuff bits. By means of the invention,
the transmission rate of the user data in the transmission frames may vary. between 0 and a preset maximum value.




