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& (57) Abstract: A diagram for transport chanrel multiplexing on one or several communication channels is adapted to operate in
__.{E normal mode and compressed mode, thereby requiring a more reliable symbol rate in which inactive periods are foreseen in the
= communication channels. In order to adapt rates on each of the transport channels, symbols are stamped at two different times:
& marked symbols are initially introduced, which undergo various processing steps, particularly interleaving with other information
O bits before they are excluded from the transmitted sequence. Said processing steps can be similarly carried out in normal mede and
B compressed mode, which limits entity complexity in commumication.

[Suite sur la page suivante]




[err] Abstract: A diagramfor transport channel nultiplexing on one or
several communication channels is adapted to operate in Kk .y 284 node and
conpressed node, thereby requiring a nore reliable synbol rate in which

i nactive periods are foreseen in the conmmunication channels. In order to
adapt rates on each of the transport channels nbol s are stanped at two
different times: marked swyi!F1/&ngs8iARal! y[llﬂ%ﬂlﬂmlmﬁﬂ Mllﬂrﬂjﬁﬂﬂmlﬂﬂ]ﬂ} go
vari ous ppt ocesst ng—steps,—parttrcurarty Tntet | CavTrTg— W th-ottrer—Tmformat i on
bits before they are excluded fromthe transnltted sequence. Sai d

processi fY & B S o ttael e cbﬁ‘t'”i" He|2 e ees ggres abrévia

A et eurasien érer aux "Notes explma ey Felafives aux codes et
conpr essed 107 ,k&ﬁz, e irL-vZ ﬁﬁa file ulbo ordinaire de 9
July 2004 P ﬁ&dﬂﬁﬂﬂﬂkﬂ@ﬁ& IﬁEShEEHk DING INFCRNATICN SYMBOLS

OVER NULTIPMEXEDWGHNNNEbgommqﬁKKF@EBPCNDING PROCESSI NG METHODS AND

DEVI CES F@WFWSWN&SBTQS%t invention relates to digital

transm ssw@s, and nore precisely to the shaping of one or nore streans of
i nf or mat i-onsegsyrdpel ds rdchercilp duernttiigia ey tebublde over one or nore conmuni cation
channel s. | F’st“ff@"'p‘f"é“s’@’ﬂ‘t" description, the invention will 10 be described
nore particularly in .its application, nonlimting, to third generation
radi o communi cati on- netvvorks of the UMIS type ("Universal Mbile

Tel econmuni cati on Systent). A general description of this systemis
presented in the article: "L'UMIS: |a 15 generation des nobiles nultinedia"
[UMTS: the generation of the nultinedia nobile] by P. Blanc et al.,

L' Echo des Recherches, no. 170, 4th quarter 1997/

(57) Abrégé : Un schéma de multiplexage de canaux de transport sur un ou plusieurs cananx de communication est adapté pour
fonctionner dans un mode normal et un mode comprimé, requérant un débit de symboles plus faible dans lequel des périodes in-
actives sont prévues dans les canaux de comnunication. Pour adapter le débit sur chacun des canaux de transport, on effectue un
poingonnage de symboles en deux temps: on introduit d'abord des symboles marqués, qui subissent divers traitements notamment
d’entrelacement avec les autres bits d’information, avant d’étre supprimés de la séquence émise. Ces traitements peuvent ainsi étre
effectués de fagon semblable en mode norzaal et en mode comprimé, ce qui limite la complexité des entités en communjcation.



| st quarter 1998, pages 53-68. In this system the invention finds
application within the framework of 20 downlinks, that is ity sa¥oda omthe
base stations to the termnal equipnent, in frequency dupl ex "node (or- FDD,
"Frequency Domain Duplex"). UMIS is a radi o comuni cati on system using
code- di vi si ERIGHSIING S (MFRWPEVIEEE FOR SENngG:iﬂﬁaéﬁﬁﬂﬁﬁﬁls
transmitted ayemvild iGhirddNTSPLERED NORARKES SCORNDS orRefp@@MAiEs known

as "chips" whos. e rare 5.54rvcn|grs 'M_TNe case of __UMIS|_ 15 greater than
that of the synEFEETSHNGMETHOD ﬁmc?*ﬂﬁgﬁ%ﬁﬁ%gui sh bet ween
vari ous physical channels PhCH 30 which are superinposed on the sane
transm ssi on resourfe constitut@d b% carrier fregugncy. The auto-, and
cross-cBrrel ation ptoper HEEBT t hdW5PEddhg EBURESSenabP e éteiver to
separ at e t herRikGkbsandnsp anxt mack treciydio) sté ntkekadedapihg tof kate UMIS in
FDD 35 node. on o] [ a scranbl | 1Ls al| ed to each base
station, aﬁﬁpvaﬁggﬁg S%&ggggF;ché%nel%hgggﬁggg9hthi%yﬁggésstaﬁ?onﬁﬁﬁe

di sti ngui sHexRpsMATtedl Pyerophhogonabree kammeinizatiom comlmselfFor each
PhCH, the global spreagi.ng,cadg 4 s >t dh Y2

"channel i zati on" co%é gﬁﬂg %bhe scr% %lggrgfcjgggﬁéf O{}hée Egggéﬂg¥§t i(‘)'_‘g%.fThe
spreaditfg Rt cte3ehlafdt onehe raerbicufarhy chip fAife epPlHCahimidl rate)
i s a power @nPimiving, betyeamtrdnGatdathiis ety coneheSe 3% 5

function of the bfét, ratf of the synbols to be transmitted on the PhCH ' The
vari ous phySST8PT€Rann@fs obR§ a P¥ire E¥Pict ule VP ed MaPEiYure 1.
The 10 ns fTebesomhohioathon aspsten”pn the garar®l fdeguensyimsechby the

10 base staijon. SAHLS rage |5 subdiyi dad il 015 Lime sl ohgngl 666 s.
ach sl ot cain car i/ e Superimiposed conttibutions of one or mor abhysmal
channells, gompratieg codrsn chwimdles andudfedinéded” chadBMTS :DPCHhe

generation of the multimedia mobile] by P. Blanc et
?l-r'L’Echo des Recherches, no. 170, 4™ gquarter 1997/
1°* gquarter 1998, pages 53-68. In this system, the

invention finds application within the framework  of

"20 downlinks, that is to say from the base stations to the

terminal equipment, in frequency duplex mode (or FDD,
“Fregquency Domain Duplex”}.

UMTS 4is a radio communication system using

code-division multiple access (CDMA), that is to say

25 the symbols transmitted are multiplied by Spreading

codes consisting of samples known as “chips” whose rate

{(3.84 Mchip/s in the case 6f ﬁMTS)‘is greater than that

of the symbols‘ transmitted.. The spreading codes

distinguish between wvarious physical ‘channels PhCH

30 which are superimposed on the same transmission

- resourxce constituted by carrier frequency. The auto-

and cross—éorrelation properties of the 5preading codes

enable the reCeiver. to separate the PhCHs and to

extract the symbols intended for it. For UMTS in FDD

35 mode on the downlink, a scrambling code is allocated to

each base station, and various physical channels used

by this base station are distinguished by mutually

orthogonal “channelization” codes. For each PhCH, the

global spreading <code is the product of the



(" Dedi cated Physical CHannel"). The lower chart of 15, Figure 1 illustrates
the contribution of a downlink DPCH at a tinme slot in FDDgryag;azoo i ch
conprises: a certain nunber of pilot sypbols PL placed at the e of the
slot. Known a priori to the termnal, these synbols PL enable it to =
acqui re 20 TrRBaspPrdAZEHILR" oficdRd ¢ ebhenet@ Ft g ef9denhpEh thce usef ul

i n denmodul aphRe tdhestsignal tha gf}@ega% fracial cidntionchadigatier TFC
p .aced., at the staryt of the slot; a fransmt power control TPC to be used

by the .25 P& Hhfal CBAPt K&t Ehkthandymbado 1% f 18l ds, P&t 88 BATAL and
DATA2, pl atedngi thetwsetle 40fahidne 5SIBC fTiel 6. fHre PG cayhdduts He. zseen as

amal gamati ng _a ,physic channe] . dedicated to cantrol, or_DP 0

(" Dedic edgﬁﬁﬁgilé’éi tr%\?e Cl-éﬁﬁel I)"‘,%ecoro sp%h%li n@%o%ﬁeoggel g)se TFC,
TPC and PL, tandsaipiysi cal ttlkamielti. dedi cated to the data, or DPDCH

(" Dedi cat ed Physi caly, emg%r%%ne%sig{llr gn%%%?}ql'eﬁ% t%(?tse&ebfal elf}sénPATAl and

DATA2.: 35 For one and the "sane co nica 1%t t'o st abl i sh
sever al DPCHErustigspoadilngtretedi f fer eftgtzdahnel Tirat i dh'mz odemmashose

spreading  £8e484s diY AforfaloP il IELEeNby FRE§uShEYALEAD iy che
encountered in particular when a DPDCH 1s 1 nsufficient 9 Jul 004 - 3 to

provi d&& hebesgnsita8i6R- bikadiat xpBgui +2d BPdiieidegpingst | ba. Bimewhat
follows, Y wiblsdenot gebhgsnumeh sEstlabaho r@f eaher dupitilpdedownl i nk

physi cal channel, sed for ogne and the sane.co ni cation from 5 base
station: NDFQWEF?’ '{tﬁoélssan‘égcor?l’?ﬁni cati off°t&n B %ﬁ‘éaior crchﬂIlE“etahrsamsport
channel s Tr Ecmpiilstig exedndit Cthaanelst yoide add i eseed f ehamklismaGH

transm ssi onspoly) MG PN Obudiff8rant ALl 6%,f4 befLansmdted
15 Figure 1 illustrates the COntributién of a downlink
DPCH at a time slot in FDD mode, which comprises: ‘
" - a certain number of pilot symbols PL placed at
-the erid-of the slot. Kn.own a priori to the
terminal, these symbols PL enable it to acquire-
20 " the synchronization and ¢o estimate parameters
which are useful in demodulating the signal;
- a transport format combination indicator TFCI
' placed at the start of the slot;
- a transmit power control TPC to be used by the
25 terminal on the uplink; and '
- two data fields, denoted DATAl1 and DATAZ,
placed either side of the TPC field.
The DPCH can thus be seen as amalgamating a
physical channel dedicated to céntrol, or DPCCH

30 (“Dedicated Physical Control CHannél”), corresponding
‘to the fields TFCI, TPC and PL, ahd.a physical channel
dedicated to the data, or DPDCH (“Dedicated Physical
Data CHannel”), corresponding to the fields DATAlL and
DATAZ.

35 For one and the same communication, it is
possible to establish several DPCHs corresponding to -
different ‘“channelization” codes, whose spréading
factors may be equal or different. This situation is .-

encountered in particular when a DPDCH is insufficient



10 sinultaneously require different transport. characteristics, in
particular as regards protection against transm ssion err Qf Ry 4dhat he ot her
hand, certain coders may output, in order to represent a glven signal
(aud| o for exanple), several streans of “synbol s having 15 different

per cept ual tﬁ’pdﬂ‘éﬁé@@ &he t hepedoiesipaquiirt ngadeffmmraﬂagbgesttm

protection. a%?ﬂﬂdﬂﬁioﬂ”‘?# @H@?tP§P18§§d Lot “889 e Eﬁ A Hus symbol

streans. In at follows, X wlil denote the nu to or grleater
than 1,. of €G¥&dspdrt SHanfidies teged 8T orl /a gaﬁ/erdocmﬁmﬁ cahiygionl t he

af oresai d Ycphysiedd) ushannel Son&Osn@aghet EARSPRLhnERaRARY dn (f'rogn =X,
there is defined.a transm ssion tine interval TTI conposed of |

.consecuti vEFFa Lt h Fi = 1, 2, 4 or 8. 25 Typically, the shorter the
del ay with which thelaiegnadr, canyey@hn@/ EbRnhhaBspebh BngkeMusie be

received, t [t S th |._used. For . e I of ., 10 nm8 (Fi =
1) will be E)ge ‘% €£?e?%‘5ﬁ W%iéat“lﬁb‘ﬁﬂ- X'aﬁﬂépéeﬁa JFCEE RERFi = 8)
may be usedtiypricaldat aused thMStimedaaplﬂthMSiﬂm mubiti phexeing of
the X strea nf gematd S ngfro he TrCHs the Y
PhCHs is degg'lg?&bedsJ 8get %%9 echni caﬁ speC| %catloﬁlsﬁiot 25. 212,
"Ml tiph®xi AT aéu%méy 35 coqqule:EDD) " deffeoens. 0.0 pmﬁnsmedti n

Cct ober 1998: Q)édtr& %@?L%S( ad {Gengg @ rtper ] ' can
be | oaded frorarll ftp: l é ) org/ SEbeLg[sl}%% oﬁgr% 2§&§e &gi(glﬂly 2004

4 Figure 22 Hia&&smrb%]ﬁﬁqur} u%lf%?%%%s PRetBENEL H&rpéi’iatndof %?J(MZQI base
station opersdeng mayFxtpwgde. 118l @ﬁ&ieﬁ d@nﬁégﬁebéﬁtsgt AP

respectivel tin I nf tion synPo I % X)‘ 5
in relati on)(?o%#ﬁpué?ﬂrr%l(—é xg%gs r?egecﬁ?ﬂm% ST Hn° F?l% rﬁﬂ‘ﬂﬁb‘? exes
t he stﬂéhnsdaﬁfpgem@rm\Mﬁmceptual importances and therefore
requiring different degrees of protection. Multiple
TrCHs are then used to transport these wvarious symbol
streams. In what follows, X w1ll denote the number,
equal to or greater than 1, of trén5port channels uéed
20° for a given communication on the aforesaid Y physical
channels.
For each transport channel i (1 < i < X), there
is ‘defined a transmission time interval TTI éomposed of
F; . consecutive frames, with F; = 1, 2, 4  or B8.
25 Typically, the shorter the delay with which the signal
' conveyed by the trahsport channel mﬁst be received, the
'shorter is the TTI used. For example, a TTI of 10 ms
(F; = 1) will be used for a telephony application, -
while a TTI of 80 ms (F; = 8) may be used for a data
30 transmission application. _ |
The multiplexing of the X streams of
 information symbols emanating from the TrCHs on the Y
PhCHs 1is described in detail in the technical
specification 3G TS 25.212, ™“Multiplexing and channel
35 coding (FDD)”, version 3.0.0 published in October 1999
by the 3GPP (3" Generation Partnership Project), which
can be loaded 'from
ftp://ftp.3gpp.org/Specs/October_99/25_series/.



is referred to as a coded conposite transport channel, or CCTrCH, which is
subsequent |y subdi vided into one or nore physical channel %rl ' a4 (1 <_

< Y,) .on which 10 synchroni zed streans of synbols respective enot ed rJ
are transmtted. Block 3 designates The Gircuits which nodulate the
streans rj and.contFimmindenct o dbagramsaghabllpr ocesbesk bytéhe radi o stage

4 before bei sent ov th r,interfac Bl ock he
spreadi ng, 55351% ﬁaﬁr%gl?nga%% "b%%%eg%agépgneof%ra€%e9eP%BI—I?Dé each
of the streams.rj Blaskwél |derotf's ahiieadditt |@f1alsoust:eeanzseamczﬁnma]w be

out put in rqﬁ_? | u t e sane ment by
the base 26 |on O%#ﬁ/azﬂsicous s gg%ﬂﬁ%@% A 9%6#, ﬁhs is1prts-‘-:f‘z;d_ )@gl ng
subsequent i st amd-a Here AUl RE S eds ey ilhea @@Iﬁlalml?ﬂ’gl@ﬁde of the base

station. The sequengidu a?%ul@%B]?@ﬁégr kRal is@PeQinsblACKS Korm wikt S
catered for by a - control unit in accordance with the pararreters 25

defined foris heebaskedt b9 88 andc9drdt REMPRFaYENTr3EEANT RIMIELFigure 3
di agramat igzgaldgridH Vst BEesié hgubs@qaemng @@bqufdeai UVtS t(ﬁ'lién dsnal

conmuni cati n de wit ccordi to F| - 2. Bl ock
7730 demoddl eespfwélsa LRI ARGl S U Sl LS Tl
t he sigpnal @rﬁkﬁfbmpzemy $ trec axng emﬁasqrfmbtohfs tmsrpermtl:,veﬂﬂ ndehbeedcranbl i ng

code of the ba eraﬁ%sq"é and the Y "channelization" codes assigned to the
termnal . For eac e Y physical channels j (1 < j 35 < bl ock 7

outputs data r'j repredendi dgségniaketsest vt cnneusyﬁbmksmqsf nh@u @t@am r7

formed at hage shaldls LEVehng! NcbiigifaserhBar exbhesSyboks §i§nmts the
estimates r'j are "softbhits", that is to say numerical 9 Jul 04 -

val ues V\hoé?é‘-"cs‘%%ﬁws%aﬁ?.‘écﬂ:@tel ek esEaPnd: e‘%e%‘i’lfe aﬁ&lnﬂhogféltab%‘iﬁﬁﬁt e val ue
represests die dikelntwegh®b. Bhb8k 3 caters for the spreading, by

the  “channelization” codes assigned to the PhCHs, of
each of the streams rj, as well as of any additional
streams which may be output in respect of other
'communlcatlons supported at the same moment by the base

20 statlon, the various streams of symbols thus spread
being subsequently summed and then multiplied by  the
scrambling code of the base sfation. The sequencing and’
parameterization of blocks 1,. 2, 3 is catered for by a
control wunit 5 .in accordance with the parameters

25 defined  for the base station and for the relevant
communication. ‘

Figuré 3 diagrammatically illustrates the
receiving part. of a UMTS terminal communicating in FDD
mode with a base station according to Figure 2. Blbck 7

30 demodﬁlates the baseband signal restored by the radio
stage 6 from the signal picked ﬁp'by the antenna of the
terminal, using the scrambling code of the base station
and the Y “channelization” codes assigned to the
terminal. For each of the Y physical channels j (1 £ j

35 £Y), block 7 outputs data r’; representing estimates of
the symbols of the stream r; formed at base station
level.

In the case where the symbols are bits, the

estimates r’; are “softbits”, that is to say numerical



estimate. The Y data streans r'.7 are delivered to a 5 demultiplexing

bl ock 8 which perforns the operations inverse to those of ghe I pl exer 2
of the base station. This block 8 outputs for each transport ® channel i (1
<i X) astreama'i of estimates (softbits or hardbits) of the synbols of
the stream #plues) Wihese edgnmalesracienizedebheerart irte@ Ppiscedsd ng

circuit of %H%s@rg®§oﬂﬁﬁgwgéﬂﬁetgebQ%s@hQ%ké%?Thfke§§HHgaddﬂ3EH¥§
'S

paraneterization of blocks 7, 8, catered for by a control unit 10 of
the terni naPStABSt&-ysual in the field of digital 15 radi ocomunications,

tgg 3! ogkz 1-3,5 of Thhe kasgatst akiceragRd Z»ll}O_@feltheelﬁé&é\@I --@@nda?e o
e odal e y- r r.a n one.or nore I.grLtal si.gnha processors .. an or Yy
using spbct AEEULEGPA S BLOCH gt s, BB EPERSe ot ol QP &RA A1 he
vari ous 20ihweetsiconab nodoses of tthee mahilitdpddxeg: bRockf2 @hd base

derul ti pl exi_ng., bl ack (;see ,the af ogesaid specificatig 3G IS .25,212). In
these‘figurgg,%trlﬁé’l're%elzlrlesncebsf%%}éri g ?ng}lﬁgex fPF(l??r&lh 5 alase%?ﬁ ate the
el ements rehemnedg tio TACHSI {blHckE 2& Esam@aaox)iz’;tkrefreé@tm’ESSZS _
bearing the (R3ek it oes Gnaldidpc L 1ol eRRNYmieiel 1dNGnd OsBRCH o(1 < |
<_Y), and the references.wth no index referring to the operations.

per for e fdhesgchepramatas &lIr ¥4 edeilivered stpeabhle; RECBRSEIRAGSH tt ed

on each TRCHiircu3@ isrcamrosedeal Di manbrshiRp! sooutut pibhe f ofge of
successi ve transport bl ocks TrBk. The nodul e 21i | conpl etes §a_ctb Tr Bk by
addi ng -t her &85 9 cANF e RATFRRLP TRt 3T, °,er1?/3r‘?1€i)¥o det Bct ~any®

transni ssi orateidedr CorThey B Borirel enthenlContatreatedmana/lar 35 segnent ed
Py U0 OdbLe 221 S8f 48 Toymbockgof gk SPRIgER alecsiogptafte
- 15 radiocommunications, the . blocks 1—3,5 of the base
' Station and 7-10 of the terminal can be embodied by'
programming .one or more digital signal processors
-and/or by uSing épecific logic Ci;éuits.
Figures 4 and 5 respectively detail the various
20 functional modules of the multiplexing Dblock 2 and
demultiplexing block 8 (see the aforesaid specification
3G TS_25L212). In these figures, the references bearing
the dindex i (1 =< i =< X} designate the elements
referring to TrCH i (blocks 20; and 40;), the references
25 bearing the index j designating the elements referring
to PhCH j (1 £ j £ Y), and the references with no index
referring to the operations performed for each frame at
CCTrCH level. |
The stream a; to be transmitted on each TRCH i
30 is composed of binary symbols output in the form of
successive transport Dblocks TrBk. The module 21,
completes each TrBk by adding thereto a cyclic
redundancy code CRC; serving to detect any transmission
errors. The TrBk by are then concatenated and/or
35 segmented by the module 22; so as to form blocks o; of
appropriate size for the input of the channel coder
23;.
For each TTI of transport <channel i, the
channel coder 23; outputs a sequence c¢; of E; coded bits



channel coder 23i outputs a sequence cl of E coded bits 9 Jul y2004 denoted
C Im6 {1 <m<_E). Tw types of error correcting code y@@drapplled
by the nodule 23i: 10 - a convolutional.code of rate 1/2 or 1/°3 and of
constraint-length K = 9; a turbo code § rate 1/3 for the applications

whi ch requi #enefed m@t(lerffdm Fdtds. Tvip thyRes caeerrRE bPEsectingp+q of

t he out put égggeﬂl@? vl g?pth%cpg,q,ertr@r %mteerpglc b| ts (copies of the
i nput bl ocks oi) parity bits if = or 0. The bit rate

mat chi ng nodul es’24|a Bt Ykt lureyd %roﬁeﬁé&e 61/t2s f thd 3eduéfces ci

so as to nmatch thedaintstrr@tle;tofletn@QhTrKG% 4,0 the global bit rate allowable
on the PhCH or PhCHs | vV n t hei,r stﬁireadl ng }3 factors. For _.each ,TTlI.on TrCH
i, there is defined? f °  figdej Qfor TS o HetNBy PR IREREMSpr ot ocol

| ayers, a paraneter ANiEH ,ramgactej vehd Nidéwestaserot punekur itag thiand

positive in the case qf J.epet t| 1] The .sequenc 3 oduced by the nodul e

24i for the TTI is co%poséd 15§ Ligiers ﬁﬁl%‘f& %ﬁ{:gu er?(?tq@%n&e, n (1S

n5G) . In the case frwhertélet hBadmdLaEe Zsystnamausedbattsur(bv@pae&eoﬁ he '

punct uri ng appl i ed by he yle kﬁf}:]c g\l)TTIlf< ﬁ’a 1l ingt p%h Qithe parity
tic t

bits, given the greater inportance t he. syste l:’)lts ecoder.
25 In d0iven frame, #Hé&Spéd ads @e\mft&} to the various TrCHs of the

comuni cation may haye fixgd pesttbi O%t(ch?frﬁje hb8uiebnt ranfr B ete
i nterl eavi n mantloned bel ow) or varl abl ¢ positions. In the case.of fixed

posi tions, IPUREYYSE ) nétesteRsAt oPapferd (1'% nec3BSREGHe e e Sqi aSpy-Greans of
t he nodul e ﬁétchonmeorbimrmt@abkedhéylm@ms W cthad bllopall hdtt nastsim tt ed

(the value allowable on the PhCH or PhCHs given their spreading

'15 factors. For each TTI on TrCH i, there is defined, from

the information provided by the higher protocol layers,

a parameter AN;™, negative in the case of puncturing

and positive in the case of repetition. The séquencefgi

produced by the module 24; for the TTI is composed of G;

20 = E; + AN;™™ bits denoted gi, (1 € n < G;). In the case

where the module 23; has used & turbo ceode, the

puncturing applied by the module 24; if AN;™ < O is

limited to the parity bits, given the (greater
importance of the systematic bits to the decoder.

25 . In a giveﬁ frame, the periods devoted to the

: varioué TrCHs of the communication may have fixed

_positions' (before the . intra-frame interleaving

_mehtioned below) or variable positions. In the case of

fixed positions, it may be necessary to append to thé

~ 30 sequence di,- by means of the module 25;, one or more

marked symbols which will not be transmitted (the value

ofjthe cdrresponding bit will for example be set to

Zero instead of ¥1 in the output stream rj comprising

.such a symbol so that the transmission power of the

35 symbol is. zero). The DTX (“Discontinuous Transmission”)

bits thus marked are denoted “8”. In the exémplary

~ implementation considered here in a nonlimiting manner,

each stbol hi,n, of the sequence h; output by the module



of the corresponding bit will for exanple be set to zero instead of 1 in
the output streamrj conprising .such a synbol so that th%‘hégﬂﬁqission
mss

power of the 35 symbol is zero). The DIX ("D scontinuous Tran

bits thus marked are denoted "8". In the exenplary inplenentation

consi dered hébe (A & rdnfi Mitfing WafheGi <edthsyni¢l ¥epreseitediebgequence

hi output by:fbepaedule 9 July 2004 - 7 251 (05 n<Fi. H, wth G
Fi. H) is represented by two bits: . hi,. = (0, gi.,n) if n<GaG

= (1, 0.) if G <7n BisFF KO- (Farked bt & Gi8"). The interleaving nodul e
26i performs a pernufgtion(af the sequenpce M, Withr Vi€l bits |
distribuging t he. synbol s peg%g'ning to the TTlI over. the Fi.frame.s which

it covers. This interleaving

sequence hi

successi ¥hky interfleaviioms ofncaiulri riXezonppesirogms; cal

ion")

<
- hi,

consists 10 in witing the synbols of the

ums,

in pernmuting_t . s of the matrix, and in then ,reading.the synbols
of the natriggEgﬁaﬁghggncéﬁinﬂF ) FS?HFPHS séﬁﬂen@&tﬁbnéiedgﬁ?w Tﬁé nodul e
27i then cho@SSlsibhéiseq@@ﬁc@bedhﬁ(péﬁt&iﬂﬁmmt@ootheoﬂ$écuvbvetb¢nbols
corr espondi ng, t e-bhesFiicolims Qlotdies | NEREeAMNG1 IR dE BERST sts
“and respectively assigns these segnents to the '%ranes of
the TTI 1o foRniaitdequerte debeéd Mf fidre eaeAuehase handuegersTvedyi
(1 <_ i 5 Xintbn BecordanRCeoi th hherspecidisats g 36, TS oRRud 2, ithe

per nut ati on,

per mut ati on
synbol - hi, ,

of col ums Egrfor by the interleaver 26i is such that

PPEMRLURE |

d
St hECLHERE ofTr afkien MatBREN- 1206 ) 1 EherTT|

20

t he

the 25 franeseafiihbe thEH DHanngl nupkertat fratrdk zoQuid by =c&lumd, tand
BR( X, 2Y) bej defin t he integer whos repr.esent,at i to the base 2
#gg? Ehe %%q§§n4%md%h%§%%v%+s F%e mg?Foﬁ %?ltﬁgepeﬁ e&&nt at i on

corresponds
to the 15~

20

he' re e direc
the sequence h; into F; segments of consecutive symbols

corresponding to the F; columns of the interleaﬁing'

matrix after permutation, and respectively assigns

these segménts'to the F; frames_pf the TTI to form a.

sequence denoted f; for each frame and each TrCH i
(1 <41 £X).

In accordance with the specification 3G TS -

25.212, the permutation of columns performed by the

‘interleaver 26; is such that the symbol hj,, is found in

25

30

35

the frame of rank n; = BR(n-1, F;) of the TTI, the
frames of the TTI being numbered from n; = 0 to n; = F;-
i, and BR(x, 2Y) being defined as the integer whose
representation to the base 2 .corresponds to the reading
in the.reversé direction of the representation to the
base 2 on y digits of the remainder from the Euclidean
division of x by 2¥ (for example BR{(51, 8) = BR{(3, 8) =
BR([011]z, 2°) = [110], = 6, . a |
The sequences f; produced for the various TrCHs
of the communication (1 £ i £ X) are multiplexed, that
is to say placed one after the other, by a module 28
forming a sequence s of S symbols for the CCTrCH. In
the case where the.périods devoted to the wvarious TrCHs
of the communication have variable positions, it may be
necessary to append to the sequence s, by means of the
module 29, one or more marked symbols “§”. In the



base 2 on y digits of the remainder fromthe Euclidean 30 division of x by
2Y (for -exanple BR (51, 8) = BR (3, 8) BR( [01112, 2-3) =d}Pdchs 6.

The sequences fi produced for the varioys TrCHs of the comurnication (1 <_
i S X) are nultiplexed, that is to say placed one after the other, by a
modul e . 28 SEFGLATY AnpéeEEnEs td oof @uyhdered f berehe ©gTh Cidymibol t he
case Wnere the. periods devoted to the various TrCHs of the cemuni cation
have vari abWe péstheorssguenceny letpuceéssahe mdapeerd t(o<1kh{e dequence s,

by neans of the nodule 29, one or nore marked synbols "8". In=fhe 9 July
2004 - 8 exenplary inpl errent ation consi dered here, each synbol Y Wk of the
sequence w put Sby IH R th S <Ly
and Uj- equaIQH:to then% b| tgect) ucht tg rarre onefhe%P%tﬁ PofS rhy5| cal
channel j, which nu 5 depends on the spread| ng factor allocated to the

channel ) i s firepreesent ede bgDPDWH fvi £t Sph},(sﬂl,ceslk)chémkel <5, whc¥K run(bler 0) i f
S<k<_YUg Bﬁ% ‘E%g.} mgjul et%g Q?SQH&@' yfg 85 the[l gﬁg ce,w lQ.nto Y

segnents of Secu e sy e |ve1§)ea33| gns
t hese segm@@%h)hewmen@dmmwgmce denot ed ul for each PhCH
j (1 8] S Y). Theynterbeayl ng; podukeg3lj performs a permutation of the
sequence uj, wth.a view to distributing, the 15 -synbol's, within the

current frarre over wt he lPths lferq?]gg%gby t he communi cation. This
r

i nterleaving consi st's |n wr|t| ng t _b]e of the sequence ul
successwelytotherows of a matrix co ising thirty
: The module 30 subsequently chops the sequence w

iO -1nto Y segments of Ui, Usp, .» Uy consecutive symbols,
and respectively assigns these segments to the Y PhCHs
to form a sequence denoted u; for each PhCH j (1 £ Si
Y).'The interleaving module 3145 performs a permutation

of the sequence uj, with a view to distributing the

15 -symbols, Within.,the current frame, over the Y PhCHs
employed by the communication. This interleaving
consists in writing the symbols of the sequence uj
successively to the rows of a matrix comprising thirty
columns, in permuting the columns of the matiix, and in

20 - then reading the symbols of the matrix column by column

| to form the sequence, denoted v;, of Uj symbols.

The module 323 for mapping the physical channel
finally distributes the successive symbols of the
'sequence 2 into the fields DATAl and DATA2 of the time

25 slots of the current frame. The module 323 can
translate the information bits with values 0 or 1 into
signed bits (+ i), and assign the value 0 to the marked
bits “8”. It furthermore supplements the stream ry
addressed to the block 3 by inserting the appropriaté

.30 signalling bits into the fields PL, TFCI and TPC of the
'DPCCH.

The demultiplexing block 8 comprises modules
which perform, in the reverse direction, the operations
which are dual to those of the modules 20i-325 of the

35 multiplexing block 2. In Figure 5, the primed



colums, in pernmuting the colums of the matrix, and in 20 then reading the
synbol s -of the matrix colum by colum to formthe sequenge )gm ed vj,

of U .synbols. The nodule 32j for map_pi*g t he physi cal channeL1 I nally

di stributes the successive synbols of thhe sequence vj into the fields
DATAL and DagA2rehcelse ¢ommefrorsd ote dhet hesttimaiens blfantehe Fhsbobdul e 32j

t | he i t bi t
G andassPEirtAS HIECTBRES R Rt PRl eEed B friqie 2 08d DiCs
suppl enent sthie symbedd rcdmpaddessed o hites bf@crkaete«} paséndifgtede
approp“ at egé:@ ﬁe%%'e' |g£}g T’P oh“‘e% e fzh§£ LofTﬁ e apd¢ IPGgef the
|

emul tiplexin rlsesm) ch perform in the
reverse 5d|r§’<'}?§6n eaerteeeeat.oheofmﬂr*eﬁ arereeielr t &2 hoddeof tRaSkodul es

201- 32 of glﬂgngﬁl@élnttl pliexi ng block 2. In Figure 5, the primed 9 July 2004
9 references corres ond tqQ the estimates of the sy Bear the sane
unprimed references Pﬁ & O Mgof rap e ABPnERH H its

formattedhas25 ndkﬁahedshe(ﬂh@ rwmb wndy veason of Tﬁdﬁiﬁthﬁtkl @@r?zfalﬁ‘ﬂielg’gl ts
"S'", 5 the t spof t bi r eas Lcan It. For
each 10 ns ??aﬁ%‘ ngt@;@h %f’%? ‘ﬁb‘%{ﬁ Dégguex?? CID%T%%I E qUidifce v' |
of U diéft bdemopedtdient n931grmalhe Dﬁm%dam&ﬂﬂeedvm@s mweancBEATAZ of
the 10 demogylgied siyinalnydbge deknteileaUndsodube Y cABPLIRE,he

ce v 7 so as

inverse pernutation to that o to this sequen
to restore Bhe Seqliévice S%UWQ be5 @OaaSTW@ YeawerencEbeu'SEP@engs aced

end to endyby stdFepndd iyl eXIme mdee&égeee ag .t uforpraibedlangequence of
softhits w wg(cmére ates o e CCIr %&'e case %rethe Tr CH have
vari abl e poSP fe MAiRHAE D Berbtss Casts £Qruoftififi t s of

t he 15 sequence of softbits w’ which relates to the CCTrCH. In
the case where the TrCH have varlable p051t10ns, the

module 49 deletes the last Zuj-s softbits of the
j=1
sequence w’, which correspond to “&” bits. The softbit
sequence s’ produced by the module 49 is chopped by the
20 segmentation module 49 into X subsequences £
reepectively assigned to the TrCHs.

_ For each TrCH i whoee TTI comprises several
frames (Fy > 1), the module 47; concatenates the
sﬁbsequences produced in relation to the wvaricus frames

25 so as to form the sequence g’'; subjected to the inter-

H frame deinterleaving module.46i. The latter carries out

the permutation inverse to that of the module 26; so as

to reetore the sequence of softbits h’;. In the case

where the TrCHs have fixed positions, the module 45;

b 30 deletes the Fi.Hi - G; 1last softbits of the sequence

h’;, which correspond to “§” bits. The sequence of

softbits s’.produced by the module 49 is then processed

by the bit rate matching module 44; which ?erforms the
following operations:

- 35 - insertion of a null softbit {(minimum

likelihood) in place of each bit which has been

punctured on transmission;



j=1 sequence W, which correspond to "b" bits. The softbit . sequence s’
produced by the nDduIe 49 i s chopped by the 20 segnentatlgn gﬂ%ﬁ#e 49 into
X subsequences f'1. respectively assigned to the TrCHs. For "edc rCH i
whose TTl conprises several franes (Fit9>-1), the nodul e 47; concatenates
the subsequences prrm(a&dlaitrid’rﬂcéﬁién’bﬁ %éf@mré@yﬁeéﬁmm@&&aas to

formthe sequence q efted to the inter- nE deinterleavinﬁ nodul e
46;.. The latter é"f’o‘{ﬁ e kb‘“e‘?rhu{%l?%%e n% 2RO Aat°Br fHe nodule
261 so as to restorafs tthe s$ecppenc & hef Metjbjhto@d'l theriemﬂ he case where the

TrCHs have fixed positiops. the ule 45;, el e Fi.HL -.G |ast
softbits of the seqﬁenceggﬁpgg ﬁ%?ﬁ I%%%r%sbo g. €% %5 q%b %Squence

of sof thi t sles'odedodiged e t heodmbell e439 iso t hem pt@ceseedécby ehg bit
rate matchi 1 pe rngE I n t 35

I nsertion o?gg %ﬁﬁgiﬁﬁtﬁﬁyé%§n|%%%1 B?thﬂziﬂﬁ% %?gggégfbgggﬁs

whi ch -has be&én %ﬁh@ﬂﬁreHYOnth$aﬁ@%¢%%$on43Q E@Py @@04SOfI@ltBrre@¢aluatlon

of each sof hhklpa@lr eSEoN@hRY 1Q ka1 ikdbdhineh shag sbear e epeat 8eéneR
transm ssion, sqQ as to sharpen the |ikelihood thereof. The output sequence

c'i of the k6Gui&eds in sthe aeéaaeae% PROCRSEING -431n sbhasPegisortect any
transmiEsi oghekeor HlobBxe symol stak t keodaeodad bl eeksnseriucet pitheby t he

nDduIe 43i can.be soft hardbits if the Ii | i hood. asur s are no
"1 origer  re§Gir 84 ﬁeggu eﬂueﬁpgprE%%s§F’ 5?ﬁe‘ﬁ%§%€g S hese
bl ocks o' 3, inhliegmidyl eo@A28heedRist sactes tthe veiﬁ'datﬁt%ed:h‘lérﬁ( PrBk dmd t he

" the out i SrrRas Sorpar d i fela el SRR S VS in
partlcular in FDD mede the UMTS system, in @artlcular in %D mode,

15  there is provision for the communicating terminals to
' be furnished with time windows so as to listen to one
or more carrier frequencies differentl from that
supporting the communication. This listening procedure
allows in particular the -terminals equipped with a
20 single radio frequency receiver to perform measurements
of radio parameters (module 11 of Figure 3) with a view
to possible automatic transfer {handover) :
~ from a UMTS FDD cell to ancother UMTS FDD cell
using a different carrier;
25 - from a UMTS FDD cell to a UMTS TDD cell (“Time
Domain Duplex”); or else |
- from a UMTS FDD cell to a cell of a second-
geheraﬁion network such as a GSM network. |
Dufing the listening window, which may extend
30 over one or more time slots of 666 ps, the base station
interrupts its transmission to the terminal. This
interruption is specific to the air interface, and has
no impact on the output bit rate of the sources of the
block 1 which relate to the various TrCHs. 1In the
35 course of each 10 ms frame having an inactive period
(during which no symbol is transmltted), it is
therefore necessary, outside of this inactive period,
to increase the transmission bit rate on the Y PhCHs.



15 there is provision for the communicating ternminals to be furnished with
time windows so as to listen to one or nore carrier frequqnﬁgﬁgmggfferent
fromthat supporting the communication.q This listening procedure allows

a 20 single radio frequency

in particular the term nals equi pped wt _

recei ver to perform%%%%réﬁ%rﬂ‘?% g%"? PAYF oL Bal dfefeFSMPERSEGFe™PES0f * Fi gur e
3) with a vilaw ot@epossibkiead@ldtivc it ansis ¢hapdaxet) éri:b@'n}rét@MTS. FDD
cell to anot UMIS E ell using a diff nt carrjier; 25 - froma UMIS
F0D ool 1 1o GBI SR B Podtere: 1o phAbrn BER oot & BPoatrertam a UMTS
FDD cel |l tokey cehe omtermsegdidn gehetathemisetiway k tdiechbase a sGSiinet wor K.
During the Listeni | kch . tend, 30, qver one _or nore tine
slots of§66£€§é%%é§%%é€d§¥%?¥g%gj#ﬁa;é%ﬁﬁg 1 sgpgaﬁgm'ggﬁ%ﬁdtgotee
termnal . THixanghterriade of ithspeudtiive ehiodir interface, and has no

i npact on the outputribi t iﬁ%é&fﬁpﬁf@h§ou'festggngﬁﬁss?BHCkc%nWhE%Qere'ate
to the various TrCHs In the 35 course of each 10 ns frane having an

i nacti ve peFligfe (BEFLAGIGALEN M8 sOPbEEIUSStr-anshi thed)coynsg soft Reref ore
necessary,  Qutairdes 0bmbhi S HeNaghhyer Pl Oghme t @1b06r @aSARANE H{argd ssion
bi t ratﬁ on.the Y PhC}B..%jJuly 2004 11 .Th$s$ frames %re said to use a
conpresSéd MB@RETIYH BEHErD 67 BnBFdd ¥ n’t ef A8 L LEPRZAFION G rate
(BER) or of Firame elrshowat ewpFERtaatudtol dies abfectradsmbystiba igaear,rupti on
of transm ssi t a iQn 5 tr m ssi.on. power, . s increased in the
conpr essed- ?r% e’ f ﬁglﬁegsﬁglt}t%é%&goc&oq hé’q!?rbzlactt?avlgsperw\ll\%&lnrhea i MYer tions
of transm ssioownsasadiwrde| frenpeMlodi ehily dileoninetguesption t@PZLour se

of a givenghhammidde negger Q&orﬂﬂ)ﬁ@s§é81~1§o§8vereﬁr$}%§he 43, naotive
period is a_maxinumof 7. The illustration o Figure 1 shows two
i nt err upt i oSS IR sPShepdpPpg over two consecutive . frames,

such as GAP2, are useful in particular for handovers to
the GSM networks regquiring a measuremént window of
6 ms. ‘

As idindicated in the aforesaid specification
20 3G TS 25.212, an interfuption going from slot N:iizst tO
slot Niast begins at the TFCI or DATAZ? field of the slot
Neirst,  and terminates at the field DATA2 of slot Njaec.
In. both cases, the modules 325 of the multiplexing
- block 2 generate the inactive period of the compressed-
25 mode frame by placing the information bits in the

remaining DATAl and DATA2 fields.

In compréssed mode,  two methods A and B can be
used to match the bit rate of the PhCHs to that of the
TrCHs. -

30 Method A consists in an additionai puncturing
-(relatiVe ﬁo that which may be applied by the bit rate
matching module - 24y), serving to create the
interrdption of transmission in each frame concerned.

Method B consists in diwviding by 2 the Y

35 spreading factors employed in the compressed-mode
frames. A limitation of this method B is that it
requires the availability of spreading codes of half
factor, thereby pehalizing the code resources in the
cell.



GAP2. The interruption GAPl falls within a single conpressed-node frane
T1l, while the interruption GAP2 straddles two conpressedhgpﬂﬁ %i mes T2,
T2'. 15 Interruptions extending over two consecutive. frangs, % as GAP2,
are useful in particular for handovers t{¢ the GSM networks requiring a

measur enent w ndow ) | ndic 0.t f ai Lfication
20 3G TS 25. 212, o5 thed ot o%é%oianii%in‘qghél g’?‘eﬂw?{rﬁ Fgméﬁgg&%\ﬁ%ﬁ
begi ns at thesgFCetorlasrA20M¢ eFdCHf whieses|oransufiisedon dnidng eipieEals at

the field DAIAC.PE sLPL N @Blamed Nt bGt h)casEs, oid&iod&s BRinf {de
k 2 h d of th d 25

mul tipl exing, bloc generate the i'nactive perio e conpresse

node frame by"pFEEPFRS I Mafcor ot s BsldifioRal PeRaiwrHy AT kehd

DATA2 fi el dsgalpi£@NPEESSSEC MR 11y W NBE N0 dsr N e 1B £ aPe tseekf o
match the bit rate of the PhCHs to that of the TrCHs.. 30 Method A consists

in an additi 8h%PD phiet iRt eEledFdiatdRR; e tatthi B HEP ePlaptd ddidy t he
bit rate matehing qaminecddkh, ther ¥eggetde R RUNES byNtRErUpt | A Of

transm ssion_ipn each fr concerned.  Method B consistss_ in dividing by 2
the v 35 - SBRESRITE POStEr oXbpl By i st A o SPEd e e TH SR A
limtati on owhéhé sa maited Bdes ikhakedt for ethe ramrired avadihgbohi & yrafH
spreadi ng codes

Che. cel 1. 9T3urSr2004 1f2 "oReCREI A bostd BB oA RRERS e Eohmuni cati on
uses at | east one TA@bbmmmy,ran@m ssctmpztémd ntrervdeal acowmetisigsevesr al
(TSt b A gt IS DERTRR LR, A SO ReRTRIEa L0 e
bei ng trickytogkhenmufhigipherineagndgdappltieldyinheswodl asc@Blirandca he
shifts generptgd i p LA §SUYRACHNALe SYADOLSLOYd NEnPifie T Bhfiplexity of
the base stations and terminals, which must naturally be
compatible both with the compressed mode and with the
‘noncompressed mode.

An aim of the present invention is to limit the
impact of these proklems in the systems using a
processing suite of the kind described above.

Accerding to one aspect of the invention, there is
provided a method of processing X streams of information
symbols to be transmitted on ¥ communication channels, X and
Y ‘being positive integers, in which the Y communication
channels simultaneously occupy a transmission resource
organized as successive frames, in which the successive
frames include compressed-mode frames having at least one
inactive period during which no symbol is transmitted, in
which the information symbols of each stream i (1 £ i £ X)
are transmitted in the course of successive transmission
time intervals each comprising F; consecutive frames, F;
being a positive integer, and in which, for each
transmission time interval relating to a stream i (1 £ i <
X), integers E;j, AN;"" and AN;™ are defined such that E; >
0, AN < 0 1if the said transmission time interval
comprises at least one compressed-mode frame and AN;™ = 0

if the said transmission time interval does not comprise any



mat chi ng nodul e 24k. An additional constraint in the case where a turbo

code is used for the channel coding on a TrCH is that--it g gynsdoqdesirable

to puncture systematic bits. Accordi ag|1¥3, _the conpressed node ‘according to
iori fairly significant nodifications to the

method A requires a '

mul ti pl exi n%%’ﬁ’&eife‘-ﬁg{'ﬂ?ﬂeexi hga8Ei-t e Beor disighad RFGHrisemd Sheand
hence an i ngeeasaviiny t e cpRMPEEXi toa0f  dle HASE At HaARR a'l‘illtteS:rv@lnal S,
whi ch nust natéLuraII be cor%ati ble both with the conpressed node and with
the nonconpf E?*/rotc?e.‘i‘ M df theé pPr&sént invention is to linit the

i mpact of these probicenminign & hei syiSt eaBusstddod EPr 99@BS1 Y coudickie o@f the
ki nd deg)cri bed abovecheAcggg:chisn %(o.o;r_.\e asgect of the invention, there is
provi de 83 SPFREME S0P it § oL syRBoIS€1 be

a met hod of proCessin S
transmtted on Y comhndasatpeartaivdmmeltsy thandaid bebngmpesiibinve imat egers,
in which the Y commypjgatj@n channel s sinul taneously occupy a transmi ssion
resource organized as successive frames, in which the successive franes

i ncl ude conpressed- I INGResshaendg sequeaast whesyihatsi deiqieriod duri ng
whi ch no synbol is tg;ansmat®d, i naywhi g;mme_, in i s I f each-
stream.j_ (1 <- i ~ )Jg are transrn"tmtqjéd in the écoéggga%;t%?uc%gggi \s}:él%

t ransni’dki on ti me i@ty AUERR @thriMling MR rkebrvareelve frames, F;,
bei ng a positive- ntfegaiingand i tidrLh, sédQiefash Ofrag%&gisonb%\j me,

interval relating tg a SL. ami (1 -<EL <- X), integers Ea, N TTlI and ONacm
are defined such t hESTEULALIOE  &qf» £hg | FYMhR1Sa PE r ahBRi sSSP e

interval conprisessa&quesast; one conpressed-node frane and ANNa" = 0 if

the said transmi ssi@n i 78 rvial , dg Qi se gay 9 July 2004 - 13
conpr essed- mode frane. Thed%ﬁ)dﬁ{c%n%ﬁggggt %e fol o%ﬁﬁ\édstsee&yefrﬁe each
transnilssion tine i APéEPvATL BEOEENAG taf acerseantivel symbols,X)the -Ff orning

a first sequence of sBgmewteol Besogded @B dchedhasi S i JAdPr i@t i afsynbol s
of the said : . C . '
- frames of the said transmission time interval;
and - | '

- for each frame of the said transmission time

20 iﬁterval, formihg a fourth sequence of symbols
extracted from the segment assigned to the said

o frame,
the said permutation and the placing of the marked
symbols in the second sequence when the said

25 transmission time interval comprises at least one

compressed-mode frame being such that each marked
symbol belongs, in the third sequence, to a segment
assigned to a compressed-mode frame,

and the following steps for each frame:

30 _ - forming a fifth sequence of symbols including
the symbols of the fourth sequence output for
the said frame in relation to each stream:;

- distributing the symbols of the fifth sequence
into Y segments of symbols, the Y segments

35 being respectively assigned to the Y
communication channels; |

- for each communication channel, forming a sixth
sequence of symbols extracted from the segment

assigned to the said communication channel;



stream pertaining to the said transmssion tine interval; - formng a
second sequence of synbols including E;, + ANTTE + ANI"t" Y 4extracted
fromthe 10 first sequence and _ANlcqlg%rKed synbols; formng a third
sequence of synbols by a pernmutation of the synbols of the second

sequence; distributingedhe syawol sophuhbeathbond seguerse Krnfity Fia
segnents of consecutive s ols, the .F Sﬂﬁ%ﬁt S being respectively
assigned to the frames S 4he S 1< RY fe BREFATLON £ for

each franme of the sai dHa anguhclsi @arf thihne si2kh reeeualcef ard ng a fourth
sequence of synbol s_ ed. .f h g Lgn t e.said
e e e e

frame, the said pernutation acrng o (%1’5 Th the
second sequence when ttHasHlPt tdis Mgl divanaw $yieeial exiomrtieabs at

| east one conpressed- g, friRMeRRIG sichdhad, each marked symbol
bel ongs, in the third sequence, to a segnent_ assigned to a conpressed-node

frame, and tR8PoltowtR st2P} FErkedchsYRapks I1ing offiRGed fhekere
sequence of syahehsskhehudhngachheocaybokstabnt Reahowit RirsequencesHid put

the fifth scdfihge s b P URERES Brigymso €° tHe P SHahEntes sFtking
respectivel yingstgnedpeoiotieiy thenmumisat obntibhafinehs; - for each
oot “nasr i, SIOF9 S e Slig oLsyabila, 4 e, 1o
for each conhfinFBafRofnehafRdiopatnPHgciuring is applied within the
framework of method A mentioned above. The use of a
marking makes it possible not to actually puncture them
at the bit rate matching level, so as to avoid having to
modify the interleaving and segmentation modules 26,
27;, and possibly the other modules of the processing
suite. This fesults in a simplification of the
communicating entities since these same modules may be
used 1in the same way 1in compressed mode and in
noncompressed mode.

In a preferred mode of execution of the process,
the said marked symbols are kept until the seventh
sequences when the frame is in compressed mode, without
being extracted from the seventh sequences for
transmission. In the application described earlier, this
makes it possible not to modify any of the modules 26; to
31y of the suite of Figure 4, nor any of the modules 46;
to 513 of the suite of Figure 5.

The process is compatible with the use of the DTX
bits, as described earlier. For this purpose, it is
sufficient to insert additional marked symbols, kept
until the seventh sequences so as to be transmitted with
zero transmission power, into the second or the fifth
sequence. It is noted that the insertion of the -AN;""
marked symbols for the additional puncturing can be
performed either before, or after the insertion of the
DTX bits in the case where the TxCHs have fixed

positions, that is to say before or after module 25;.



sevent h sequence of synmbols by a pernutation of the synbols of the sixth
sequence; and - transmtting on each comuni cati on channel gj B/Z(}Oitl”e slots
of the said frane, synbols extracted frqomthe seventh sequer‘iJ €, each of
the said marked synbol s being del eted before transni ssion on each

communi cati on chann he  sai e ISl o es m%%!ﬁ as to
husband t he sai d iﬁlé% |§gn erit(%d ir?cﬁle cou%sé% % {Tﬁg fr%z%e. ees'e-sr]cj:l\li cm
mar ked synboisvemyicosrddpord te tiwseiddd whiddvide adidiptteahatopurist uring

is applied vvithin thE frarrefoik of . met hod égenti oned above. The use of a
mar ki ng makes™PtoPoREFBRAndt 8% a2PUArI PEpURTt urE RRET At the bit rate
mat ching | evel, so asnmcanavoidk heyimingOa Fodisty sih@dnierdeayi ngand
segnent ati on nodul es 26w, 27i, and possibly the other nodules of the
processing suite. Thi SN R nthe sPapLef PéatndRrBRtinge soBhads &t i ng

entities since these samg mpdukges MYy (e <used<i nky h?eﬁrggn\@g 1P 2
conpressed node and in nonconpressed node. In a preferred node of

execution of the procésgnsmilssica ¢ iver Kedsyedal s are kept until the
seventh sequences ‘—"’h?r[éat & fé?”%okﬁibgfcﬁ‘&‘ essef %g%sfn s%ﬁ%%{t tj?uee' ng
ransm ssi o i

extracted fromthe seven sequences n. € application
described earlier, thiisiterkds ndlgoes) e anostteamodi {¥ d&ny of X)he arodul es

26i to 31j of the suite of,K Figure 4, nor_any qf the nodul es 46i_ to 51j of
The Suito bf Figure b SRRy GHBETe f oA EIE I | HARE GRS 0Bt het DK
bits, as described eamndn;BF. +FoAN{hi syRBbRES@xttadted SEEdhCiaBt fid-dmsert

addi tional marked synbols, kept until _the seventh sequences so as to be
transnitted with zer SAFUEHSH $SichmPowemanikaco AR ISdond or the fifth

sequence. It is noted that. the.i Eéfﬁ%‘@” Of 4 érgg%g?%cgaglfecg als for

the additional puncturing can be perforned eit re, or ter the
insertion of the DIXkyta Fhrthepeaswtafiéra tdfe TheHsyhavésf iofedzach

second seguence;

- means for distributing the symbols of each
third sequence, which is formed for a
transmission time interval relating to a stream
i (1 £1i £ X), into F; segments of consecutive
symbols regpectively assigned to the frames of
the said transmission time interval, and for
forming F; fourth sequences of symbols
respectively extracted from the segments
assigned to the said frames;

- means for forming, for each frame, a £fifth
sequence of symbols including the symbols of
the fourth sequence output for the said frame
in relation to each stream i (1 £ i £ X);

— means for distributing the symbols of each
fifth sequence into Y segments of symbols
respectively assigned to the Y communication
channels;

— means for forming a sixth sequence of symbols
extracted from the segment assigned to each

communication channel; and



positions, t
According to
devi ce adapt
nmeans for fo
i nf ormati on
transm ssi on
interval re
i ncl udi ng E;

and - ONlcm mar ked synbol s; neans for formng a third seque

hat is to say before or after nodule 25i. 9 July 2004 - 15
anot her aspect. of the present invention, theygyysogy ovided a

ed to the inplenentation ofjghe above method, corprising
rmng a first sequence of E coded synbols on the basis
synbol s—-ofmesrac hf it re@ming la -severtt ) s@Qlid e 8 & Pmidol s
time interval; - neans for formn

of

for each transm ssion tine

! g
ating to &%tfedfifPrgiPerputatipn f ddeomymbadiferrle ®2Ckynbol s

.+ ONi TTd; 2o N sansunbel s 4 rP&fegréﬁgﬁiE@§n§Lr§§ gfy-‘r%

ce

ence
ol s

by a first pernutati orsEits heoBymtls ofraeeh ornecench securanee] catebms f or

di stributing
transm ssi on

Lhe Symaple £AChymilil! s8duanEe, WRLEh | eylolrmilly

time interval ré€lati'ng to a stream i

a
o Fi

segnents of consecuti veequeymimlcs arespac iseld asshgniethtion thdoramgs of

t he said tragﬁni§§iqp

of synbol s

including th
relation to
synbol s of e
assigned to
sequence of

i e _i fourth seque

, | f f Fi
Fespectd vefli}e efltlgtgg \e%%afelfr?%dlijh‘%{ séﬁa{smhsneg B£§?b%‘éd °fo &

Eh StFEaRFPiggion time xyntervahngefgl imgst#9 bat i g adre
agh <ifth 3gqusnes iAko s\éi%fgﬁFQﬁm%s?é!Hb%'iﬁ\e. rSSARGH v
the Y comunication channels; - neans for formng a siX
SYMBELECS ety akeaet f pOMm tdneyErEd el gheanép eaeh such
that each marked symbol belongs, in the third sequence
which is formed for the said transmission time interval,
to a segment assigned to a compressed-mode frame, each

of - the said marked symbols being deleted before

- transmission on each communication channel so as to

husband the said inactive period in the course of the
frame.

This device may in particular form part of a UMTS
base - Station such as described Thereinabove. The
invention can also have an impact at the level of the
terminals, whose demultiplexing suite will probably need
adapting.

According to yet another aspect of the invention,
there 1is provided a method of processing Y digital
streams obtained on the basis of a signal received and
comprising estimates of information symbols respectively
transmitted along Y communication channels
simultaneocusly occupying a transmission resource
organized as successive frames, and pertaining to X
transport channels, X and Y being positive integers, in
which the successive frames include compressed-mode
frames having at least one inactive period during which
no symbol is transmitted, and in which the estimates of

information symbols pertaining to each transport channel

nces

sai d
frames; - nmemaskbdr syetwlrg,id otheackdom@imsequdndd ) waeaHenge Afrmydarbol s
g synbols of  the fourth sequence output for the said frane

a

ely
h

in



communi cation channel; and 9 July 2004 - 16 - neans for form ng a seventh
sequence of synbols by a second pernutation of the synbol ngl 5@&{1 sixth
sequence, and for transmtting, in time, slots of each frane oh“each
conmmruni cation channel, synbols extract e% fromthe seventh sequence c and
t he said comgunijcat i pncchan - ' e fLr td %19] e
pl aci ng of mqlmar kjgd 55213%?]56 ifn%%%gc%ﬁdtggqﬁgﬁgg%%ﬁcﬁ% or\;rr%d for
a. transm sstoansingesinner valimeel atimervals st reearh | (Comprising X) Fuwhen
the said transpission_ti i nterval canprises._at...east,opne conpressed-node
frame, are sﬁ%ﬁggﬁﬁgf’véac rarlrnaersf(ed%éyr?c?&ngbe?or%oss,ltilﬁret héngﬁg?ﬁ'se@?ﬁce
which is formedhbdrcbhpriaed thansoliswongt stepenfervabch £eamesegnent
assigned to a conpressed-node frame., each of - the said nmarked synbols
bei ng del et ed before th¥EH%si of orf Tth Tonmithhi &AGon HHMHEICR LIRS to
husband the said inactdnsmreeri gd i(n tke gourseypf the rirg@nmesedliscdevice
may in particular formpart of a UMIS base station such as descri bed

her ei nabove. The invefiRaPshnChl §6thagsegn sipeadtedt fhem| &hel tbime he
termnal s, whose demidilexphg syl &aid | cRLABARLYG NeGH o AdRRL Nl
According to yet another aspect of the invention, (%’here iI's provided a

met hod of processi.ng Yming t alis stireansonbtrasred omddes basifs afamkesd gnal
received and conprising estimtes of information synbols respectively
transmtted along Y conmuni cati on channels simnultaneously occupying a
transm ssion resource organized as successive franes, and pertaining to X
transport channels, X and Y being positive integers, in which the

successi ve franes include conpressed-node frames having at | east one

i nactive period during which no synbol is transmtted, and in which the
estimates of '



i nformati on synbols pertaining to each transport channel 9 July 2004 -- 16a
I (1 <- i <- X) are received in the course of successive [ ASHgesi on tinme
interval s each conprising F1 consecut|v7e franmes, F1 being aﬁ{}émtlve
integer. This method conprises the fol 4 ow ng steps for each frame: -
formng, in relat | ores‘a)lre“ﬂzﬁts cphaoadcati @oiamTe FofiesropdirgYko, a

first sequence r f time  slots of
q e t%t:ﬂ;\% Oé@%fo%ed% ﬂ?é%da d oL,

the said franme and rane 1s In corrpressed node, of marked
17 9 July 2004 estirfetles phRabed cammgndceitdns corhaiypohdi néomlngheaq nact i ve

period of the said fdamg - sfe%ﬁeﬁéeh SONPYP; RAatLQn kﬁhaQn%Jernﬁﬁrafﬂlr&ﬂl a
second sequence of estinmates permutation of the estimates of the

first seuence; forrﬁﬁuf@?t?ﬁ?%ﬂ%ﬁﬁﬁuﬁﬁx¥nﬁ BoE$ et @9UPRER Ui ng  esti mates
of the second Sequenf@cmﬂhg:halﬁhm@t §§%uéﬁéeea§he@s(tmlﬂe%atlrm11ﬁ1&fw6|; and
di stributing the estheies of ﬂ? 10 sequence.into Xé@ﬁg: nt,s of
consecutive estimtEEIHEX s nge g bﬁ?ﬁan esfEHRPES 'gﬁeolsto the X
transport channel s, @uﬂbu&mfdrﬂéamhrmpmmmnmcétmomachannahsnhnéion time
interval relatin to, C nel i < X

by %é{ ena‘? rﬁ% egéémgtes )3 ts a55| gnerg]]'%]% t he

fourth sequence by conca the Tesp | V€ Segnen
sai d tlansport, charsefuerieg thelthr an¥s ofeghentai d of consecutive

estimates, the X segments being respectively
assigned to the X transport channels,
and the - follewing steps for each transmission time
1nterval relatlng to a transport channel i(l1 <€ i = X);
15 - forming a fourth sequence by concatenating the
| - respective segments assigned to the said'
tranepo;t channel.fer the frames of the said
transmission timé‘interﬁal;
- permuting the estimates of the fourth sequence
20 and forming a fifth seguence of estimates
extracted from the fourth permuted sequence;.
- ignoring each marked estimate of the fifth
| sequence, and forming a sixth sequence of
symbols on the basis of the other estimates of
25 the fifth sequence; and _
- decoding the .sixth sequence of estimates and
outputting the decoded estimates. '
-The DTX bits can be taken into account without
any problem. In the case where the TrCHs have.variéble
30 positions in- the frame, ‘the formation of the ‘third
sequence then cemprises a concatenating of the second
ISequences which are formed for the Y communication
channels and a deleting of at least one estimate having
a determined position in the concatenated sequence. In
'35 the case where the TiCHs have fixed positions in the
frame, the formation of the fifth sequence for the one
transmission time interval including this frame in

relation to a transport channel comprises a deleting of



20 transm ssion tine interval; permuting the estimates of the fourth
sequence and formng a fifth sequence of estimates extradg poigyn t he
fourth pernuted sequence;.. ignoring-each-marked estimate of the fifth
sequence, and form ng a sixth sequence of synbols on the basis of the

ot her estinmaBés fasks phe fadttimagegubacengarmd decedhhged heosiixtibnsetpence

of estimates d uttinag.the decoded estimtes. The DITX bits can be
taken into agggurflf)g\%'ttﬁhké{'mggrelg S?SBFEHFW n the case where the TrCHs

have-vari abl e 30 poAttbedingn tidieaf Farghethedfpramt bon tok thesdii 16k,
sequence theﬁgconpnises a .concatenating of the second sequences which are

formed for tHESYeCOMMBACYALEGh @ dsHiFE fdmtes d&@ diingimglementatsionmne

estimate havbfg tide delersd nRdtRea) t i & the ceps teg!éf&!ted q e'tfﬁr In 35
the case where the TrCHs have fixed positions in tﬂe ramg,sfetﬁe Gt i on
of the fifthtS&guBAée RBE EREPBAELNEEansmi ssion tinme interval including

this franme in relati a .t ch el _c i.ses a' deleti.ng of 9
July 2004 - 18 at Ie%grgsngféét?gngﬁékﬂév?%} aeacf:ce}?giﬁlmﬁ%dlﬁlosﬁ'ao%g?rh t he
fourth pernuted sequerice.eaAdt oraimo taa tal drurdiemedspectf ifstt e dquntesd i on,

there is provided a device adapted to.the inplenentatjon of the above
met hod, whi ch can for MpPart o EUW%lmF‘gFﬁi TRt Gt @ ol stRg: tiddhs for

formng, for each framidys refatigd staadeaechag@nmany catjinen chgonelip first
sequence conposed of estimtes extracted fromthe tine slots of the said
frame and, when the s&0E rifreiPs GHRIGHH S Seden dBA KAk &b teigea et es

pl aced at positions cenrRaRENdiAY 1BskRE orisnactdve fesiedof the sald
frame; inactive period of the said frame;

— means for forming, for each frame in relation

to each communication channel, a second
sequence of estimates by permutation of the
estimates of the first sequence;

— means for forming, for each frame, a third
sequence of estimates including estimates of
the second sequence which is output for each
communication channel;

— means for distributing the estimates of the
third sequence formed for each frame into X
segments of consecutive estimates, the X
segments being reépectively assigned to the X
transport channels;

— means for forming a fourth seguence for each
transmission time interval relating to a
transport channel, by concatenating the
respective segments assigned to the said
transport channel for the frames of the said
transmission time interval;

— means for permuting the estimates of the fourth
sequence which is formed for each transmission

time interval relating to a transport channel,



means for formng, for each frane in relation to each conmuni cation
channel, a second sequence of estimtes by pernutation of 95*&&2(@@“ mat es
of the first sequence; neans for form'_ng9 for each frane, a thiT sequence
of estimates including estinmates of thé second sequence which is output
for each commni cati ghchanneko AEARS of ofy At LLOHLRRY ble SRS of
the third sequence forned for each frame into X “segnents of consecutive
estimates, the X segexitradieidnd noss féet ifpeinthapeirguéed seguenxe t r ansport
channels; - neans for faorm a rth sequence for .each. trans ion tine
interval relating to a° nrsa%ﬁ“‘orie c%talnnn%l?a%} I&%ﬁ%%?eﬁﬁfcﬁﬁlﬁt?hé)@ rg]sepecti ve
segnents assigned to tHeEtdai dseduanspor whebhnndls f ofothed f r @ses afadthe sai d
transm ssion tine interval; - nmeans for pernuting. the estimtes of the
fourth sequence whi clrEeSSIgSFed™ ortHah EP&%F‘Fg%si ditlathe i nterva
relating to a transportrzeiprel , cRaddkY,2084q19fcandedMhih®r M NG e fth
sequence of estimates extracted fromthe fourth pernuted sequence; neans
for deleting each mar BGE€duesicemstfe aymppes PRf tthes dprekt eohhitlls ios-Hest med
for each transm ssion Ji;fe it %rfv‘?:'her%'ieftthr‘%etq%g%cet;r%f'ﬂ%po” channel , and
for formng a sixth sequence of synbols on the basis of the other
estimates of the fiftmeseguence; atekcodams fohedeeddihg tkeeuenceh sefjuence
of estinates which is ftorr’r%d for .e%fh tr nsméi ion ti ngcr{iﬁnter.val. rel ating
to a transport channelFStEGTES 6450t gt THETE CSde £t iTha IS5 Bhe

aspect of the inventi aimet hertedwlproyigiethg to a transport channel,

S0 as to output the decoded estimates.
In one aspect of the invention, there is provided
a radiocommunication terminal, comprising a processing
device according to any of the above device aspects.
Other features and advantages of the present
invention will appear in the following description of
nonlimiting exemplary embodiments, with reference to the
appended drawings, in which:

- FIG. 1, commented on earlier, is a diagram
illustrating the frame structure employed on
the downlinks in the UMTS system in FDD mode;

- FIGS. 2 and 3, commented on earlier, are
schematic diagrams of a base station and of a
UMTS terminal to which the invention may be
applied;

— FIGS. 4 and 5, commented on earlier, are
schematic diagrams of the multiplexing and
demultiplexing blocks of the base station and
of the terminal according to FIGS. 2 and 3;

— FIGS. 6 and 7 are flow charts of procedures
which can be used to carry out the bit rate

matching on the TrCHs in the multiplexing block



a radi ocommuni cation termnal, conprising a processing device according to
any of the above device aspects. Qther features and advant agggy gdo4 he
present invention will appear in the-fobkowi ng description of° nonlimting
exenpl ary enbodi nents, with reference to the appended draw ngs, in which:
--- FIG 1, coment ed arceatinerto i BI@. dd agiamthiel kuser atfi nthd hesd reme
structure enployed on _the d | . nksl in the UMIS systemin FDD node; -

FIGS. 2 and 3, coment®eddh < Vgr}ilioé}a} & ¥€/schematic di agrans of a base

station and of a UMISIGy . Bal aha Whi clvd helioavephhops Myedisecapplipd; -
FIGS. 4 and 5, commented on earlier, are schematic diagrans of the

nul ti pl exi ng and demARS"PITkiNRA sl gis e dse SratRrrcetitredfof he
term nal according tofdsS. 2gandy 33 - FIG5, 6 %&gd fl har of
procedures which can be used to carry out the bit reaiaa‘rec'(‘:\e rra%/ﬁlﬁng %’ﬁothe
TrCHs in the nultipl eXdmpdinek 0 Julyhe00wentli®@m; according to FIG 4, in
t he case of the use_of convol ut fonal code;.; FIGS. and,9,are fl ow
charts respectively thIo%'ngErﬁm i (%icaall oﬁgenafeoqocc?ﬁ?g%ﬁr oééﬂﬁiﬁ of° FI GS.
6 and 7 in accordance Bii@h twe embodisrentsrof dthe itvesati @here FltGm 10
and 11 are flow charts sgm'l rrto, FIGS._6 and 8 for the case where the
information bits of-t ‘Prrﬂ—?}%pé‘ sHdte @led ¥y TFCH (fiso RIGUE Rk Bhvent i on
i s described herei nbelownd tdige the context described earlier of the UMIS

downlinks in FDD npde. In the exanpl es considered below, the - 20 9 July
2004 The invention is described hereinbelow within the

context described earlier of the UMTS downlinks in FDD

mode. In the examples considered below, the



nodi fications made by the invention occur essentially at the level of the
bit rate matching' nodules 24jr" 44i and of the nodul es~3 J for
interfacing with the PhC}B 5 W firsphy-consider the case ow %rCH (1
~ 1 X) for Cﬁ g lies a convolutional code._In this :
casef the ou?“é}h? %OPPor‘Wq e tdde @al FRVRRLAOPhE 3t PEPSPEVELIHport ance
to the decoder theF|]qur€e]s 6f antle? kshow sine exeophany  esdodiererntis; , of44;he 10

Punct ot g 200 Pher dfefiind 8202y MO Ssfot omaattth CBBRur oo use

paraneters BhfHs-and enminus def ined as a function of the nunbers of bits

E. G at 15 the iweueﬁe?&sft dhe 5 D C&J‘eE Jpayl g iy tl G <

in the case of puncturi ure \ & -tase of ©
repetition TFRJurely) Wh:FﬁE \ﬁél%elﬁo@ﬂlfi hé@e appéalearra ecenypdut2Onepi ., ~ a.

Ej erainuszadel @n Bhils <hsd, AMhITourbhil &:%2- fr;gﬂl? %@bﬁéaﬁﬁ 19 are

determ ned as a antlon of the information provi
pr ot ocol Ia?%?? ak"BestPBed PhathECspdBPPIEEARFEN 36 T e25d2°£2 eIhe

Vari ation i nghEeEUTﬁJEEndf Di showdugnt. Gextéﬂ@:l%'int éﬁb@d@inén{‘:at&f ”%h%h' ng is

denote AN TI1 nQnc have AN J Wthin
the  nalar i BROGEellrR BRGINBS S hniis. Eihtdedtimareechhey Paguleo? dhe
synbol s ci,ini rth;eheCaﬁputoﬁewepuectur@ﬁgS and : bf Eh) ,relpedﬁ&l:gﬂat es the

i ndex of thlglggrrbi)g gktivkiythe 30 output sequence gi (I :!~n !~ G) and
e designates .a c ounter deécrfénented and incremented to ensure a regul ar
.apportioning of thEhpEAcEEBIrepesEedDiametanst akps amdn eulwsand e =

E on initigbizheq 69 LherpiOEeur 8r koGRS AXes! bt £deom, L h sugeessi ve
| | | 'S

val ues 35 the ipdex g between | and B .
| oop begl nstift APHE 8BEr éﬁeﬁpﬁn&m@@u&f dthdhe mOdU1e 243, with Gy <
E; in the case of puncturing (Figure 6}, and G; > E; 1n.

the case of repetition (Figure 7). The values of these
‘parameters are: '

_ €plus = a.kEj
20 eninus=a - | Gi-Es | =a. | ANy
with_ a = Z. The numbers E;, G; are determined as a

fuﬁction- of the information provided by the higher
protocel layers as described in the specificetion 3G TS
25.212. The +Yariation iﬁ the number of bits, due to the
25 static bit rate matching is denoted AN:™'. 1In
noncompressed mode, we have AN;™™ = G; - E;. Within the
notation used in Figures 6 and 7, m designates ‘the
index of the symbols c¢j,, in fhe input sequence c; (1 < me
| < Ei), n designates the index of the symbols gi,, in the
30 output sequence g; (1 £ n < G;), and e designates a
counter decremented and incremented to ensure a regular
“apportioning of the punctured or repeated bits. We take

m =n=1and e = E; on initializing 60 the procedure.
_ A loop is executed for the successive values of
35 the index m, lying between 1 and E;. Each iteration in
this loop begins with the decrementing 63 of the
counter e by the value epinys. The bit cj,n is punctured
or repeated whenever e < 0 during the test 64,ein which



counter e by the value em ,u,. The bit ci,mis punctured or repeated
whenever e :!!~ 0 during the test 64, in which 9 July 2004 hﬂ%l SRee t he
counter e is increnented in step 65 by e value eplus In"t ¢ Thse of
puncturing (Figure 6), the test 64 is rformed just after the

decr enent i nga6& ofthehecodnttaunkeerie iinceaakrticer athostepheas ey Ocha the
test 64, the.hif. Cé mshould not be punctured, and 'step 66 is executed so
as to place tahIS biRH Ci,min position nin the output sequence gi and to
i ncrement the index Iflbi}lhEOrt?éS@niCIf Plrectiueinagi ¢Figers Gat,eschvd thesbe end

of 1909 10 st 67 palireieyleh) 65 05 e80; The Dilcralen TREGNEH0 o progedure [

term nated when m = mTs increnen ne -unt step 68
bef ore rt uGIHEFSo © stepeashf bEera&inaxt Whesr & iord) l'lfhetl]m! ocesiur €4 s

sinilar for trepebiti af ,(Fsg@ﬁ_e;d 115013) beW;S‘Ehé@ﬁréQ' ! %\Md‘gséé%f EngEs:

25 -- the ste IaC|n bi t CI,, N ) ut uence and of
i ncrementi n§ ’%’Féﬁi‘?f{i eQiJe%C? hEhigsids Gent ARnPRGittd other sign of
t he counter tel,e ottt s’seQuéﬁcles gxeeid ab f Dhicabhehbe Bkt S Rfex thep{ nput

equence af cut ed enever a bit st _be repeated
?a??er sg ep ) ierp\/\hagpr‘\étﬁg B‘F‘flﬂﬁs BEBNIAEFSatdd s (1S Sheedy J(%OPE 0in

test 64)Q tHhest eﬁatl@frterermtrmi e$5widh 6t6hef'Ehd asid oaatbgsmaﬁam%@e
i nvention a edur.es Figures,6 and 7 to the case
p?) S‘E%‘éﬁnté) ad péez{]ﬂ%ﬂé)& Ay ?‘1 i o gt}}%%?_F'EEr Mhii¥he 30

of the conpre m ni num i npact ont 't he
mul ti pl exi n@nﬁiﬁetffé?ntﬁﬁ stSOB@rﬂJ@rlﬁedlrbySchﬁﬂgbﬁld(@d réfiusnigd ad

j udi ci ousl y seeses prst tiSnd Ot thee L PN .
The procedure is similar for repetition (Figure
15 7), with the following differences:

. — the step 66 of placing the bit c¢i,y in the
' - output sequence and of incrementing the index n
precedes the test 64 pertaining to the sign of

the counter e;
20 - this step 66 is executed for all the bits of
the input sequence (after step 63), and re-

executed whenever a bit must be repeatéd (after

step 65});
- when the bit has been repeated sufficiently (e
25 > 0 in test 64), the iteration terminates with

the end of loop test 67.

The invention proposes to adapt the prbcedurés
of Figures 6 and 7 to the case of the compressed mode,
with a nminimum impact on the remainder of the

30 multiplexing suite. This is performed by placing marked
bits “p” at judiciously chosen positions in the input
sequence of the inter-frame interleaver 26; for each
TrCH i.

In the implementation considered above, this

35 marking can consist in replacing each “p” bit by the
two-bit symbol (1, 1), which remains available when the
marking (1, 0) is reserved for the “§” bits. It will

-however be observed that the marking.of the “p” bits

could be the same as that of the “8” bits.



sequence of the inter-frame interleaver 26i for each TrCHi. In the

I npl enment ati on consi dered above, thi s 35 mar ki.ng can consig Sjufs) %bor uepl aci ng
each "p" bit by the two-bit synbol » whi ch renai-ns avai |'e when the
marking (1, 0) is reserved for the " 6" |ts It will however be observed
that the marking of Thite "mirbing odiul d-Hee thp”sanid tas tklsmfto:ﬂé t bRe" 6"

bits. 9 Jul X{l%%(}[ieabl z t?@’a?ﬁrﬁgk&? Ogtt hgl?ogs Qiés t%efore th |n erl eaver

26;, nakes possi feam Th the suite 3{ he ©¥ddi ti onal
punct uri ng deegdttedby irhe tdmmrsessieei noldes. a@défépnbly, ptthicsuraddi ti onal

puncturing i-gqReridy Med aithghecbﬁég[eﬁggdt he o qardul g&é@r mg(atlg_ﬁetso the Y

PhCH. these m)dul es tag " bits, position th | evel of
the reduir@ddi detﬁ%%&ﬂ) Fot PEF&RSARE @iterio lewek adf otbeage 4

(or transm hoautl%sse:tztoj:@ﬁ@n%g;swadﬁéf Ylﬁhs:ngn%é%!é Spoddis RBKES it
possible to I n the sane I n conpressed node

se nodul
and in nonEg ré%s ﬂb‘”dg bhfst h@of"é{:/épnofthﬁ% artec*él"r“?/eqﬁ‘t’%:F nPhalkhet he
modi fi cat i omeqmdrteaei nﬁdeermplfﬂﬁ’( bAdSURPORbLt Reankhit GOEM essednhende are

al so. mnor: _2 for e h me and _eac the extractio dul e 52j
conpl et es tﬁe &% t%5i ﬁ ?%]57 EF%E?%Q E&%gedg%tofft%l £ST Gt 1Pﬁ£eﬁggi°%i ons

corresri&dl ﬂggnte@i ms')p" ’lHrdJSKetcth'st sit Theseibheked sebt bhesmodplelsave a
parti cul ar | u %gml o] ) f1bi f.or :
exanpl e !g for SO %bjflgsregﬁfz te%égghelq{oog%{a?g%ggp ﬁ%hdtee s%lﬁ?bilgls. to be

mar ked are PRAEOTREIESPSIdBOEEni nabl e: they correspond to .the DATAL and 25
DATA2 fields not tramsnihted dusi Nt hecnd NLAIdR}dON dhaR fNe R IS in

conpressed modifications to be made in order to support the
15 coinpréssed mode are also minor:
' - for each frame and each PhCH j, the extraction
' module 525 completes the spftbits rfj by placing
marked softbits at the positions corresponding
to the “p” marked bits. These marked softbits
20 "p” have a particular value which is not
employed for the other softbits, for example
0XFF . for softbits of a byte. The positions of
the softbits to be marked are immediately
determinable: tﬁey correspond to the DATAL and
25 DATA2 fields not transmitted during the
' interruption when the frame is in compressed
mode. The number N;™' of marked softbits “p” is
-simply the difference between the number of-
bits processed on chanriel j in a frame in
30 , noncompressed mode and the number of bits
processed in channel j in the current frame
(Ns* > 0 in compressed mode, and N;™ > 0 in
noncompressed mode) ;
~ the modules 51.3- to 45; work in the same way in
35 noncompressed mode and in compfesséd mode;
- at the input of the bit rate matching modules
44;, which operate as described earlier, the
marked softbits ™“p” are detected and deleted
from the sequence g’;. The module 44; does not



node. The nunber N3_ TC~, of marked softbits "p" is sinply the difference
bet ween the nunber of bits processed on channel j in a fr@qﬁgh&mﬁo
nonconpr essed node and the nunber of bits processed in channél™] 'in the
current frame (N3TG' > 0 in conpresse3 onconpressed node); node, and
NNT&GZ > 0 in - the I o b ‘ rk.in |
nonconpressed node g% Higgcgé%Wegséggﬁgge?h? g%ﬂﬁﬁgﬂgﬁﬁggyé#ﬂiﬁgé%ﬁt rate
mat chi ng nodul es 448, \ithich &pEHatie ashdelscrilbet® earnfergonke wWagked

softbits “p" are deLggted.and ggﬁggggin§50n1the sequence g' 3. The nodul e
443 does not 9 July 2004 .5 - 23 need To know a_ priori the positions of

the bits of the TrEhei "dudRshdds Feddgoritheln a8BPt S6HE Rihctlring; -

the nmodygl es 43i to Adhc¥RpkebBelinRo8aMmBn¥aYni BonpeBsaspr agsied node and in
conpressed node. The, nunber of bit Cper frame after t?e static

of Tr | ,
bit rate matching i $"8efOFEEIN PF i%ﬁ@ qé}kﬁiﬁﬂﬁ PEF, TAFS ndthhber of
bits. havinghé&o shextitrr kietht 'ra'tel mdtamtndgi ibel dagbtegdt tiftthe =TT{EOf +t hi s
TrCH (05 10 i Fi)-.is,denoted --AN [.ni] ._In conpressed de, the
positive nd%&y LZ%@“[%W? ggﬁeﬁﬁﬁ%ﬁFt%ﬂ 8&5#1 Y and gﬁ %F%émaggs i on of
the interrupptonni rfrare coubed cofgifmane the ofTEhefTThisoMlspH eddi Kg 7 .
factorg,pertai Qi Rg,.t Y ysSirgah chan S e. nt s,.af static
bit ratd 1 Jnafchil?mgqaﬁt P‘%%%?/téc% et ﬁhggﬁgﬁ%ﬁgg@f _Iftﬂﬂggeg" thd
communi cat i pAsithER nHEDEramAN sImdt depersigprassdte mosetian pafjon 0. The
total numbegps AN ERLObnbbES toE i@ rFlpthidhea ke dooRrséSo8i ¥eamBy 9_1
AN m = YANcnm{ni]. Finally; . the sequence gi of G, bits which
~ n; of the TTI, on spreading factors pertaining to the Y
physical channels and on the amounts of static bit rate
15 matching already carried out in the X TrCH of the

communication. When the frame is not in compressed

mode, AN““[n;] = .0. The total number -AN;"" of bits of -

the TTI to be marked “p”  is given by
F-1

ANP™ = 3 AN“M[ni]. Finally, the sequence g; of Gy bits which
ﬂ|=0

20 is output for the TTI by the module 24; comprises E; +.
AN; ™ + AN, symbols representing bits extracted from
sequence cj and -AN; " marked symbols “p”.

| A first manner of proceeding at the level of
the base station (method 1 hereinbelow) consists, for

25 each TrCH and each TTI of this TrCH comprising at least.
one frame in compressed mode, in identifying the bits
which will be found in the c¢ompressed-mode frame or
frames after the other operations, in particiﬂ.ar of
interléaving, executed in the multiplexing suite. An

30 algorithm of the same kind as that of Figure 6 is then
executed on these identified bits so that some of them
are marked “p”. '

Figure 8 illustrates an embodiment according to
this method 1, showing steps 70-76 replacing step 66 in

35 the procedure according to Figure 6 or 7. The

' parameters epus. and eminus for the bit rate matching are

defined as earlier (€pius = a.E; and emms = a.| AN;™),



ni =0 20 is output for the TTI by the nodule 24i conprises E3 ANITTI +
ANi cm symbol s representing bits extracted from sequence cig apgoofNl marked
synbol's "p". A first manner of proceed%@'g at the level of the base station

p".
(method 1 hereinbel ow) consists, for each TrCH and each TTI of this

Tr CH conpr ishdgpatahnesstrsond futenesame coapressedenpds;edver déafingidng the
bi ts  which gy kphe found ddb i heurommEengedsy oda, f raeR o odd anes,af ter

t he ot her operatlons I'n "par nterl eavi ng, exéctt

mul ti pl exi ngraue te: bﬂaicgw:amgdm ttme T het stnes kKTreHas t hat of Figure 6 is
then executed on these identidaned pitis-sq-t kgt some of them are marked
"p". Figure 8 illustrates an, enb% |rrent accor |ng to this nethod 1,

showi ng°st eps 70- 76 repl aci ﬁgmsrtuebnf%‘l a3 hénpk ocedure according to

Figure 6 Orwa?thThﬁ’ par apet ef sr el@)&b’inpmd e'&h@USaE@&tE‘LBﬁahl tchbaheepBt ching
are deflnedcrrl arlier, Slﬂ—étl cﬁ em nus = ANFTTI 1) , 9
July 2004 5°- ang pRraAeldrE Dt hlgf{%lanjen ntGPe 6:9re %r%%‘%%r ef i ned
for the addilid oﬁaﬂdepmnc(bj,urbtﬁg ilmteackafeCbi and emrh ifir afeigh BRkONgI ng
to the TTI of this TrCH

oo | i ot Sot P IR Bl do i sV, ahsp B AR I oo

i ni tialDzedafioe N perintstépn0.id ncateplaoed théngndéde coinctiohaBRf rane of
the T 10 dbeehebnea ol gl cpit! legd oud 5ol ugn eagggsagghe” e

26i 10 after per rrut ation) is calc usin unction I ned

earlier. |fmedes(dNadeold motl iim derpi ebbed € d%YI('lANH gok] recgivgst est

71), the syghol @ilue r@@el \tQS) the vatdale G0, Cin&) ithet €paéz, fhes the
index n'" is, incre é% one unit |ntgef naI steg 737 | JL_he 15 frame
is in conprERSEFROLEY (AN Aol ]m%to it tBet Hipal step 73. _

15 frame is in compressed mode (AN““[col] < 0 in test 71),
. the _counter e [col] is decremented by the walue
einws [cOl]. When e™[col] < 0 during test 75, the
symbol gi,n is marked “p” in step 76 (the bit cjn will
be punctured), in which case the counter e™[col] is
20 incremented by the valué e“Li1us [col] before incrementing
the index n in the final step 73. When e“{col]l > 0
during- test 75, the module 24 goes to the aforesaid’
step 72 to assign the wvalue (0, ci,n) to the symbol gj,n
which will be kept in the compressed-mode frame. 7
25 Another way of proceeding at the base station
level (method 2 herelnbelow) consists, for each TrCH i
and each TTT of this TrCH comprisihgr at least one
compressed-mode  frame, in applying the bit rate 
matching algorithm according to Figure 6 or 7. to the
30 sequence of bits ¢;, while taking.inté account, in the
number AN; of bits to be punctured or repeated, both
the static bit rate matching (AN;"™) and any possible
compressed mode (AN;*™), and in adding the AN;"™ marked
bits "p” into the first positions of the columns
35 correspdnding to compressed-mode frames. This makes it
possible to optimize the distance between the punctured
or repeated information bits. Four cases arise:
1) AN;™ < 0, so that AN; = AN;™ + AN < 0. The

puncturing rate is simply increased.



the counter e'[col] is decrenented by the value eCM m' nus [col] . \Wen e
"[col] < O during test 75, the synbol gi,n is marked ' 476 (the
bit ci,mwll be punctured), in whichygase the counter ent[c is 20

i ncrenment ed by tg? al \e eC i uS [col] before increnenting the index n in
the final step 7 én etnfcdf > 0 "during test 75, the nodul e 24 goes

to. the aforesaid AagTébwzamlgsgt“d;mWél V%UﬁhétOANCMnD t gelperaynbol
gi,n which wll npr.essed-node franme, .25 Anot her way of

in
proceedi ng at the bEES SE5PP ﬁ%lPQvePaneFﬁodtﬁeheFEPﬁB@IoR&tcoﬁ§F§ts f or
each TrCH i and eamhtEhlingf thtBsTrtﬁ-L‘conwvéﬂmga]aésé eaglveOnN@o be

conpr essed- mode fra the bit.rate matching, algorithm
accordlﬁg to Flguregghcitﬂyg8 ¥{ e 30 §§Hﬁ%ﬁ%el8f ﬁgﬁ§§§a'wﬁﬁlblF§klng
into account., in tage murbEruAN @hdbl—ml o her pedicbired OtpTepeated, both
the static bit r at elﬂgggﬁ,gbg (AN TTlI') and any possi ble conpressed node

Ni

(ANi"), and in addlng a" narke |ts "p" into the first positions
of the col ums 33)cé tespbnﬁlﬁgd BNONpANsSedsaotibatr AMes> Thi Ehamkes it

possible to optinm zest he dieslianee Iﬁfﬁ t&}%@h@ciHESQmaQtheB‘i% ed
ur cases_arise: 1) ANNTTI < 0O, so th Ni TTI

|nfornib|on bits. F
ANi cm £90. The puntFurihgSREficiens; rﬁﬂ yTPREREASKRES - tﬁgn 9"%’@ yi®004 2)
AN, TTI < 0 and QN1ddnafdadd byANittr | stANT| 1soet hatt AN3mst@hibgspite

the repetition due o the static, bit rate mat ch bits wll vert hel ess
have to be 5 punct u%{%laceHen%bg L)rJiEfShl i SOPEREA dgnﬂN‘lﬁq E‘Pﬁ(ﬁﬁinctured

and - ANi cm nar ked bbits('(Pppy)aree thsetr:t:edt 3) (c)NATTI > 0 and | ANicm |

<ANLITTI so that AN3zx @z Jhgrg,g negdriro pu eyniayge mpformation
bits. 10 It is Sil:llgfICI ent to nre'%gét II g@g thgﬁ \%(r%l q:r|£'\51\'rlderr§1nd|£§ Yy the

staticlBit rate natéﬁlrEP need either to puncture or to repeat
information bits. It is sufficient to insert -

AN;™ marked bits (“p “).
Figure'9'illustrates an embodiment according to
this method 2, by showing steps 80-83 replacing step 66
20 in the procedure according to Figure 6 or 7. The
parameters eppps and epinus for the bit rate matching are

defined by: |
€plus = a.Bj
‘ eminus=a. | AN;T™T + AN

25 and F; additional counters c¢bi[n;j] are used which
enumerate the bits “p” inserted at the start of the
columns of the interleaver (0 < n; < F;i). These counters
cbi{n;] are initialized to 0 in step 60. In step 80,
_ the index col of that frame of the TTI in which the
30 symbol di,n Will be found‘(cOlumn of the interleaver 26;
after permutation) is calculated using the function BR.
If cbifcol] < AN“"[col] (test 81), step 82 is executed
's0 as to insert a bit “p” in position n of the output
sequence g; and to increment the counter cbif[col] and
35 the index n by one unit, after which the module 24;
returns to step 80 for the next position. When cbilcol]
= AN""[col] in test 81 (that is to say the frame is not
in compressed mode since AN"“[col] = 0, or all the bits

“p” required have been introduced into the compressed-



Hence, AN bits are repeated and -ANicm marked bits ("p") are inserted.

ANi TTI > 0 and | ANicm | =ANLTTI so that AN = 0. There 15 igsjuppzgted either

to puncture or to repeat information bpts. It is sufficient to insert -

ANi Cm mar ked bits ("p") Figure 9 illustrates an embodi ment according to

this methodicxe birewrngtg?ep‘%l@d- 83teBpl&ti A srEFwWEd 200] @S heo

procedure agerdli BHet ®iftisguse 6 @itﬂ tihe &@rfasfetoqrslrﬁd% UtSh@nQyﬁBwus for

the bit rate na%ﬁs gg are efin ﬂ y: eplus = a . em nus- a AN, TTI +

AN1~=n | 2%igndf dFBFEREFEOh Feﬂ§d85|FnPV e H§é& -whi ch enunerate

t he b}:gs gh i nserted ahet kesst amerf e c}@fﬂlu@mc@&lh@embah@;égg@g?r (0 <_

ni < ese coupte reinitializ in ste n step

80, thd it cbl g?rgﬁat ‘%%WELS t S Tf' ﬁﬂ? BB Syboldgi

wll be fommb¢emmnenzaf abpliatiedeathe Zﬁn: aﬁtermmﬁdhﬂmglmﬁdule

cal cul at ed e ngtion | f [c [.cal ] .(t esty 8 step
Qnig { %% %@&t% bf%g %Hhs {ggnﬁﬂdﬁt %%ut

82 is execu éd so~as o I nse I N Posi e ou
sequence gﬁiﬂﬁﬁ@olpncﬂ&ﬁwmr@ﬁeduﬁamma $im$bm¢]tan¢h§itm® Fhdexen by one

uni t; afterg whi hbe~gpdu r t fo Xt gosi tion.
VWhen cbi [coeli] %ﬁ% [CSI@] Fl?\lrrt%g%tl 8%%%&%§tg£%§3gthéem 8| S %ot I n

conpr ed8ed HRAIRP he " BRO] €EPYS=56EPEr al | the bits "p" reqU|red have been

i ntroduced into thergemyResed 9% Wiy ﬁﬂ%ﬁ 626is Rdg1fhkame)ny t PRI nal
step 83 is executed so as to wite ts ci,m_(wth the prefix 0) into
eﬂﬁﬁquﬁg

the symbol Y HHERd Y i n& MRIPFCHYVohE uhPt. *PA tHé gase
wher e the achanaglh crcnchtngkmaﬂuleaa% k 5=uskes Bhésiebaweoodesowmitdrsd hareate 1/ 3,

e Pract el 1 1 2EEAES. £2/3PRLI BADY 4 M SALELBISY! B8 (RAULe 24
counters calls upon parameters .
"€k, plus = ak Bi/3

€k, minus = ak. !ANTTI

with a1 = 2 and a; = 1, ANp,;"™ and AN, ;™™ respectively
designating the largest integer equal to or less than
20 AN;™™/2 and the smallest integer equal to or less than
O ANT/2. | -
|  In step 61, the pointer k is determined for the
current index m {this is the remainder of the Euclidean
division of m-1 by 3). If k = O (test 62), the bit cin
25 is systematic and should not be punctured: we go to
step 66. When k = 1 or 2 in test 62, steps 63-66 are
executed as in the case of Figure 6 by manipulating the
counter ex instead of the counter e so as to puncture

the appropriate bits.

30 In practice, the procedure of Figure 10 can be
executed by separating the Sequence ci into two
subsequences: the systematic bits ({ci,sx) which are not
subjected to puncturing, and the other bits to which
the procedure as described with reference to Figure 6

35 is applied, with appropriately adapted parameters, the
sequence ¢; then being constructed by reinserting the
systematic bits, '

Figure 11 shows steps adapted for replacing
step 66 of Figure 10 in the application of method 1 to



Figure 10.. The procedure is simlar to that of Figure 6, identical _
nuneral references being enployed to 10 designate honol ogaugysigias. The
counter e of Figure 6 is replaced by _t counters el, e2 assigned
respectively to the bits ci, 1+3x+k wifth k =1 and k = 2. These two
counters ar’gh?niqqsfﬁ i 98dPHBCEMEInon wittdp 80tuThe moskesstpof 70h86e 15

counters cahts URa: DafByTet 8ERI 18K, Pl “tRKsc B/ BeBlinfli N K. AN KTE
.wWith al = Zagnd a2 = 1, AN, i 'lI'TI and ANZ2, 1T§I'(Ie regpeéﬁ@ve@%esféﬁgti ng the

| argest i ntEGEPTEHGEL 118 FridWs $hannd28TANFRECRtESd ey skl kest 1i nt eger

equal to orokegs irharh&NIR1tA31 kRs%t & 61lift Re—pe Ntar i éli%&:%'igi ned for
t he curren{: inqu m7%t his i.is the remgi pder of the Euclidean division of
m1 by 3). I? °R (fest® 6P, the WA Li PHRoEUringy &hshatyetaematdkoul d not
be punctureditwe g0 74t2p GEe, Wiatstedd 06£2 thie t@Sindxs SEFPH,§3-66 are
executed as_|] casén Figure.6_b nipul ating,.th counter ek instead
of the counf%qun%ggg %5 tgkbtﬁnggﬁr}é “t I'y%é”gp Miafe Ibi ﬁs. "30 'l T ipracti ce,
the procedurkioh Rimgurenilfishhzde texapmted by (separatisglthe /sequence ci
into - two subsequences: the systematic bits (ci, 3x) whi chk

ate not
subj ected tetppnduri Dge gubddsioidiepfbitifedd wbhRerkha-Prpsedpyss as

descri g%ga\;\%&ﬂ(ﬁéﬁﬁ:gﬁgﬂégrggﬁgégure 6 35 is applied, with appropriately

adapt e nerers; gé gi then being constructed by reinserting
the systematic bits. FigurexlToshoisosl epsapddfi,ed for replacing step 66

of Fi gure 10 in t he appl 'é:f,lt“* on ofcgﬂ hgd—%k-ttfl\l‘% []Itljll]yr 2004 27

minus
the positive Or zero integer —ANinhu] representing the

number of parity bits k to be punctured in the course

15 of frame n; of the TTI (ANT*  [ni] + ANG [nz] =

AN“"[n;]1) .
In the case of repetition with a turbo code,
the bit rate matching algorithm is the same as that of
. Figure 7. The compressed mode can be taken into account
20 according to method 1 by replacing step 66 of Figure 7
by steps 69-76 of Figure 11.
| For the application of method 2 to the case of
turbo codes (repetition or pﬁncturing), it is
: _'sufficient to replace step 66 of Figure 7 or 10 by
25 steps 80-83 of Figure 9.
The appendix to the present description
provides a C pseudocode corresponding to an exempléry
bit rate matching algorithm applied by the module 24;

in accordance with the present invention (method 2).



t he case of puncturing with a turbo code. Steps 70-76 are entirely simlar
to those bearing the same references in Figure 6, and aregeg q@d only if

k =1 or 2inthe initial test 69. If k = 0, we go directly 0 step 72
so. as to avoid puncturing the systenstdc bit. Steps 74-76 use, instead of
the counters ecninl], counters mk® pnElNfDrIkx= 1, 2 and ni =0, 1, ... ,
Fi-1, which are initialized to Nfrk,T = (E/3 + ANT ) /Fi in step 60. The

processi ng of these counters calls upon 10 puncturing paraneters:

ek, CVPI ., [col], =ak. 1l . j . = -9 L (.nid.... the

posi tive or zerg" nt eiély}au-&,ﬂ\le ogl?ﬁrtaﬁﬁernrl g’%?%%@%t@‘%?“?ﬁ@“ﬂ’&ﬂ%@? of parity
bits k to be puncture#girithehe course 15 of frame ni of the TTI (ANA" [hil +
ANmI[ni] _ ) ANcm[nil In the case of repetition with a turbo code, the
bit rate nmatching al gegilf:intialsalbfor savelutisnal twdes B forftirbslEddles Paritie
conpressed node can b@mtaken'into account 20 according to nethod 1 by

repl acing step 66 of Figure 7 by steps 69-76 of Figure 11. For the
application of method 2 tq the case of turbao codes (repetition or ‘
puncturing), it is sGflfdnitigvalppior spbocodesdiBly-FHtsof ' Figure 7 or 10 by 25
steps 80-83 of Figure 9. The appendix to the present description provides a
C pseudocode ccﬁrﬁlﬁsgépohérﬁmgﬂpﬁvaalﬁblem?h‘bF gtoymateliing nagiera defemdtAtioy al gori t hm
appl i ed by the nodul e, 2din, in accordance with the present invention (nethod
2). 9 July 2004 - 28 PPENDI Xel, , r[] Initial value of variable e

int h-e rate matching é?,,?st E].efn@rc%%ﬁt%rfmfeie% the@zltgf?lgticﬂigg}or convolutional

«codes and for turbo codes Parity-1 bits

€pnus[ 2]: Increment of variable e in the rate matching for turbo codes
Parity-2 bits

emims[ ] Decrement of variable e in the rate matching pattern determination
algorithm. -

Eminus{ 11: Decrement of variable e in the rate matching for convolutional

codes and for turbo codes Parity-1 bits

€minus] 2]: Decrement of variable ¢ in the rate matching for turbo codes
Parity-2 bits -

Initialisation:



e, ,,;[ 1]: initial value for convolutional codes and for turbo codes
Parity-1 bits eini[ 2]: initial value for turbo codes Parigydp2do4s epiw G
],. emnus[ | Increment of variable e jdq the rate matching pattern

determ nation al.gori I ncrenment of variable e in the rate

, E\gm. epu E 1] : _
mat ching for cofiVoliut NGBAVe reFedimbrritls topa Fvebigsteatedhe reqpirpd g% s epl . |

2] Increment of vari gbh@cdnprdisel R@mEsr the MBbRINsIE tER it MEROLOsles  Parity-2
bits Decrement of variable e in the rate matching pattern_determ nation

al gorithm. eninus[ 13°ORREEFERNE. ipfach gpnsmissian dme jpteryad op e@ iwttchi ng f or
convol utional codes aaskpdrPfordiddf. 00 codes Parity-1 bits en2]: Decrenent of
variable e in the rate matching for turbo codes Parity-2 bits '

Initialisation; a@=y! Ye2@04 AP Limbeld b \f | I, | | of bits
to be renoved to cmr{gat eeg,a?ihﬁe_c'req'u):1 red %?ﬁs&?ﬁﬁd@oeﬁ%ﬁ%‘%é’gﬂ?ﬁﬁes of the
transm ssion time int &rsrggteif peeded e reduiredgrppindkis Edm riuleach transmissibn

transm ssion tinme int@ryahe®od e iiwiW%ﬁg{t/fogﬂ?tﬁpf‘l{e ‘;‘aR‘% [-Wl{bé-ﬂu* AN" [ 3:

Negative or null: nunber of bits to be renove each franme of the TTI,
to create if needed t H Upsefapesse fpmss Thesiegifshis srzayds Fothemotbetafansni ssi on
time interval on Tr CHghmWik Retrrpnsport format j. The value will be.nul for
the un-conpressed franmes. The size of this array is F, the nunber of

frames in ther&%nvﬁﬂﬁn£96¥9| utional. codes: 4N, =dN rr+Ak. X, Nrrr eini|
13 =2 NTr

I J =1; epi.: e mnus[ I]" 2 JANi | puncturing part-of

al gorithm i,s:, apB,Ln_i=egN;i771;+@|}l\jm ;<: 0, repetition is applied otherw se.
X, =NI",
‘l ein[1]=1;
e‘plusu]=2Nilm-;
& minus[ 1] =2 |AN; |

puncturing part of algorithm is applied if AN; <= 0, repetition is applied otherwise.

For Turbo Codes:

"ANi{1}= round down (8N T, /2) + round up(AN™/2), if Y sequence
AN; [2]= round up (AN ";/2) + round down(AN°"/2), if Y* sequence
X, = NI /3; |
emll] =X ;
enil2] = X1 .

Cp[u'_,[i] =2%Xi;
eas2] =X ;

€ minss(1] =2 | AN [13;



For Turbo Codes: ANl [ 1]= round down (AN rail /2) + round up(N2), if Y
sequence AN [2]= round up (AN "X112) + round down(S. N ni%) I%éodﬁ
sequence Xr=Nrnl 3; e|n|[Ij = Xi; -eipi[2] =X epi. %? '
Xi; € minus[l] =21 AN i [I -- 30 en1nu[2] ] AN i [2]] 9 July 2004 :
puncturing part @) geNi{ n1|s applied if ANi [1] <= 0 or AN; [2] <=0,
repetition part is applied otherwise Algorithm [1)-- initial. error

bet ween curr ent - mncuihgpart efdigpurive isapplied if 4 i(b] < (ot ANz [Bjcs Qrepaltml - paraneter
for the range of urbo Codes then e [2] = e ;,,; [2] if
puncturing is né%gqggﬁ gﬁm%@EIZ else a = 3 endelse cndif m=1 -- index of
current bit in the information bit flow (input flow n =1 -- index of bit
in the output flow before first interleaver for i = 0to F-1 do cbi[i] =0
-- initiate counter of nunber of bits inserted in each frame of the TTI if
puncturing is to be performed do mhile m<- a X; if Turbo Codes then c =
innmd 2 -- ¢ £ 1 {f JParity-1'bit, ¢ =2 if Parity-2 bit- if (c=1) then n

n+l endif -- |%mou put flom1|ncrenent output index to take into account

2:, JI[, Oi( else c= 911?-—09531 S(?1]9 Ju] X:a error etween currLrﬁ]arfd (E:Lugeli pﬁncﬁ&‘h@z‘%ﬁo [c] -- update

a=1 "~ — parameter for the range of index m
if Turbo Codes then
ef[2]=eumif2]

if puncturing is needed then & = 2 else o =3 endelse

éudif
m=l -~ index of current bit in the information bit flow (input flow)

j n=1 — index of bit in the output flow before first interleaver
fori=0toF-1 do cbii} =0 -~ initiate counter of number of bits inserted in

each frame of the TTI

if puncturing is to be performed do while m <= & X;

if Turbo Codes then
| c=mmod2 : _ - ¢ =] if Parity-1 bit, c =2 if Parity-2 bit
if(c=l) then n=n+1 endif -- in output flow increment output
‘ index to take into account bit X
else
c= ll
endelse



if e[c] <= 0 then -- check if bit nunber m shoul d be punctured set bit

Xi,,, to owbere 8,x(0, I ] e[c] = e[c] + epi.[c] - .update (nglW‘?O(ﬁﬂ se cal =
BR[ (n-1) nod F] -- calculate index of colum where this bit will go while
cbi[col] < 1AN ' [CO|]] do insert one3bit nmarked " p " in output position
n-- insert mar ked 0.be rermveql t‘m_lgorrrpressed frame when creating the
gap n-n+‘1-- e'B’l‘j’t i ndex S|ncel bit is inserted  .cbi[col]

cbi[coll + 1 -- el nter of bits p.inserted in this colum  col = BR
(n-1) nod F3-- upd‘ft val ue- Gi‘ecﬁé@&‘ Uiy hpuldhecnctyed n o+ | -
updat e out put i ndex, 5| nce bit xmmas not punctured endelse m= m+ | next
bit end do else dé&tRlixindo Prhetedg{Oilie = e - eminus - - update error col =
BR[(n-1) nod F)] ‘while chi[col] <.N'" [col] do insert one bit marked p in
position n 9 July 26@¥=8g2] + fufein +-hpdate sipdat e out put i ndex cbi[col] =
cbi[col] + 1 -- update counter of bits p inserted in this colum col = BR
(n-1) nod F] -- uplate colum val ue of next position enddo do while e <=0
-- check if bit nunber m should be repeated col =BR (n-1) nmod F] -

cal cul ate col utm whgyie gR E@‘ p)lﬁwdq;qt ,_ngahg;ng &acoi W&gbﬁ%ﬂ 0l ] <r[co|]

do insert oné bit marke -- up ateo ndex si celbt

has been inserted. .ghid Qﬁ?ﬂc]ﬂ]-flﬁ@"‘“[[&ﬁjlhff 1-- update counter .of bits p
inserted in this colum '

insert one bit marked « p » in output position n-- insert marked bit to be
removed in corhpressed
frame when creatitig the
2ap

n=n+1] -- update output index since 1 bit is inserted

cbifcol] = cbifcol] + 1 -- update counter-of bits p inserted in this column

col = BR{ (n-1) mod F]-- update column value of next position

- enddo
n=ntl -- update oufput index, since bit x;was not punctured
' {';.ndelse
m=m-+1} 7 | — next bit
~enddo

else
.do while m <= o X;
¢ = e~ Cmins - update error
col = BR[(n-1) mod F)]
w.liile chifcol] <AN"[col] do

insert one bit marked p in position n



col = BR (n-1) nod F] -- update colum val ue of next poéiti on enddo

repeat bit x;,mn =n + | -- update output index since bit ghgs Jean ‘
repeated e = e + eprw -- update err_orzﬁgnd do m=m+ 1 - next bit end do
end if - 33 CLAIMS 9 July 2004 1. Mettfod of processing X streans of

informati on synbol sntotie tr ansupdttt edpwymd¥ conmuni cati on channels, X and
Y being positive integers, in which the Y conmunication channels

si mul t aneousl y occupgbifaol] + ctfesIyi4S i -0npdaR SO Of s @aibeAQn 85s cUEmESSi Ve

frames, in which the successive frames include conpressed-node franes -
having at | east one ¢aha®Ri ¢rel)pexdiR)d- dpiziengluinh vaitke offextpyditdl is transmtted,
in which the information synbols of each streami (1 <- i 5 X) are

transmitted in  thenddgurse of successive transmission tine intervals each
conprising F3 consecutive frames, F;, being a positive integer, and in

whi ch, for each trdnwhiezsi=dh ti e 4 cicel if it nirtllefinisBGuld 8 @peatedeam i (1 <- i
< X), ‘integers Ei, pNNTTI and ANicm are defined such that ‘Ei > 0, INcm<
0 if -the said transmossBRO(r-i)iIIAt er val- cakQRR! icsiesn alvhdre gk &Rt
conpressed-node frane and oNicm= 0 if the saig transm ssion tinme interval
does not conprise any conpressed- node fr%ﬁ’é‘?“’t”’ﬂ‘egc’rret hod conprising the ‘
foll ow ng steps for- h,..tra L.SSipn time interval relating to a stream
i (1< i < X)-. fo‘?ﬁli&ﬁal[‘?ilfw[c@e%uence of Ei synbols coded on the
basis of information synbols of the said streampertaining to the said
transmission tinme int&Fyapebitmarkedp

n=n+1 -- update output index since ! bit has been inserted

cbi[col] = chi[col] + 1 - update counter of bits p inserted in this column

col=BR{ (n-1) mod F] - update column value of next position
enddo 7
repeat bit x;
n=n + 1 -- update output index since bit has been repeated
e=e+ €ptus — update error
“end do
m=m+1 - next bit
end do
end if




- formng a second sequence of synbols including EE + ANiTTI + LNicm
synbol s extracted fromthe first sequence and -oN cm mar ked sy s;
formng a third sequence of synbols by a3 pernutation of the synbols of the
second sequence; - distributing the synbols of the third sequence into F
segnents of consecutive synbols, the ELAIN8gnents being respectively
assigned to the franmes of the said transmssion tine interval; and - for
each franme of the said transmssion tine interval, formng a fourt h
sequence of synbol sMetBad P {uprozeesieaa r Ect sbréamm tife sodmenatassi gned

to the said s{rBBRs &Re pRAl - DESUE BEHOBRART dditnu ACA Do R chBfnEREKEd
symbol s in the second sequence when . the said transm ssion tinme_inteérval

conpri ses atXl edRf ohe Pebhfr ReBYti¥Be LPRRECBEE nglBUCHNEREt &BEh Kar ked
synmbol  bel oagmunmctalneohhlrobksam@n@e Isﬁzmal%@@@lﬂltsl@fss'%@&hﬁ aa

conpr essed- rame, and_ the fol ng .ste or_each fra ng a
fifth sequen eagﬁm%yﬁﬁgﬂsﬁﬁ1?%ﬁ?%gofﬁ@ §Vﬁgo?§ 59%%%?%%ﬁﬁtﬁr§@88enc

out put for the whaich ﬁmanﬁu¢c¢§¢areoﬁrameeaamcmudﬁunompdessedbmbdeg t he
synbol s of t?faﬁé%tﬂa§§ﬂg gele%%%oeﬁéﬁﬁHg%Ef%éﬁ SYID éur%gg §6§ggnents

bei ng respectively assi Y conmuni cat i on anne i each
communi cat i oROchEiReP L o mtipsmsh kEed, scquende Gf §¥Wboﬂ§fe%mﬁ§eped from

the segment sassbgnedrt eabhes%eke@mcqmmmcailgnxphaﬁeekraﬁgﬁleeea in
,connunlcatlochhannel fornlng a seventh_ sequence of sy

permut ation bPSt HEUSMbOTs BRCERESLVRL ht%E B0 %nd”ﬂ?hn%ﬁ??% VAgSon each

conmuni cat i omachannehpriningi n®; sl obasetutheesaifdaheane, Fsynbelsgextr act ed
positive integer, and in which, for each transmission

time interval relating to a stream i1 (1 £ i £ X),

integers E;, AN;"™ and AN;°™ are defined such that

E; > 0, ANS® < 0 if the said transmission time interval

"comprises at least one compressed-mode frame and

AN;°™ = 0 if the said transmission time interval does

not comprise any compressed-mode frame,

the method comprising the following steps for each

transmission time interval relating to a stream

i (1 < 1= X):

- . forming a first sequence of E; symbols coded on
the basis of information symbols of the said
stream pertaining to the said transmission time
interval;

- forming a second sequence of symbols including Ej
+ AN;™ + AN;"™ symbols extracted from the first
sequence and -AN;™" marked symbols;

- forming a third sequence of symbols by a
permutation of the symbols of the second sequence;

- distributing the symbols of the third sequence
into F; segments of consecutive symbols, the F;
segments being respectively assigned to the frames
of the said transmission time interval; and

- for each frame of the said transmission time

interval, forming a fourth sequence of symbols



fromthe seventh sequence, each of the said marked synbols being del eted
before transm ssion on each conmuni cati on channel when the i ghoaf rane i s
in conpressed node, so as to husband the4said inactive period in the
course of the frame. 2. Method according to claim1l1, in which the said

mar ked synbol s are REpraoRed| frpa sdrenfhoseruenssdonnen ta heheaisdifirane is
in conpressed node, fwhkh8put being extracted fromthe seventh sequences for
transm ssi on hod according to clghn11 or 2, in which additional

3. M
mar ked symboF8%ar8ths #YEHEHIPT hdPsecbR8 BFEHRI f iFF h tquBAEESTt hese
synbol s bei ngykbpisuntih tthe segerbhdsequeneescso amd beHy ansaitit ed

wth zero t ] SSi po - 13 9 July 2004, 4. Device, for, processing X
streans of i%?%ﬁ%%??%%gnsyﬁgéfs t'o qgvﬁﬁan§ﬁ%3§ﬁf%ﬁl\ﬁ%onﬁﬁﬂFEatPBﬁ
channel s, X camdr¥spefingogesirame batrgesscht hba¥ esshumiecaeidonymbhannel s

si mul t aneoushy1 8REYPYi A9t Aet ERDSHI S8 Bané?seUrSesggﬂggtzggsnénéﬁcegss'Ve
frames, the succeSsive frames 1ncluding conpressed-node franmes having at

| east one i AacPTRESPERTOBOHEr fA§TRhi ch no synbol is transmtted, the
informati on syabehs ebleawhngt 5€8ps Fofleabnm Erathe:X) being transmitted in
t he course of succgssive trapnsppssion tine i ter%gli each conBrising Fj
consecutive f ramesy °FBéi fg égb sPEAVERFt BiePYOPAE e gBFSURH-Tt BRE TTI
and LN ' m bei ng def symidolsr cclachhet rmsnils sisenuenme | orepwal foal atheg to a

streami (1 <i :~ , £ M > . cm. < jf aid transm ssion
ngd f?é#@ E% re?atk%% o e%cﬁ sE%@%ﬁ

time interval conprises at least one compreéssed-mode frame and ANN" O if
the said transm ssi@hstriputingertisl dpeBohst cdonphese idihh coapressed- node

frame, the device copprirsikagmer@ans f Ayl 18 NG 1 fi r stgRequense pf E

coded synbols on the basis of inforpatigon synbols of each streamri (1 X)

pertaining to a respectively assigned 6 the Y communication
channels;

- for each communication channel, forming a sixth
sequencé of symbols extracted from the segment
assigned to the said communication channel;

- for each communication channel, forming a seventh
sequence of symbols by a permutation of the
symbols of the sixth sequence; and

- transmitting on each communication channel, in
time slots of the said frame, symbols extracted
from the seventh sequence,

each of the said marked symbols being deleted before

transmission on each communication channel when the said

frame is in compressed mode, so as to husband the said
inactive period in the course of the frame.

2. Method according te claim 1, in which the said

marked symbols are kept until the seventh sequences when

the sald frame is in compressed mode, without being
extracted from the seventh sequences for transmission.

3. Methed according to <¢laim 1 or 2, in which

additional marked symbols are inserted into the second

or the fifth sequence, these symbols being kept until

the seventh sequences so as to be transmitted with zero

transmission power.



transm ssion tine interval; nmeans for formng, for each transm ssion tine
interval relating to a streami (1 :!~1i :~ X) , a secondg e of
synbols including Ef + LNi TTlI + Z~N-czm synbols extracted fromthe first
sequence and -LN cm marked synbols; means for formng a third sequence of
synbol s by 4-.firstDpeigset didconpobcebeinyntdl stokapachoBSedofidrmaéduance;

means for di subBYLI RG bBCCRYABALELEh BACD EBhﬁﬂng§88E8ﬂcgpaﬂﬁkig,!§ f or med
f or atransmssmntlnp |nter_va_ re'atlng to a stream| M | .~X) ,
into Fj segfBftsYofPebnsedtRsiel ey niditegazspecttingel Y  gsBingRégatdonhe

frames of thehsahdibrangmingstaAeotN® inbe&ugyinand for tenAkRgsEiofourth
sequences of sgnbols resglectlvel extracted fromthe segnents assigned to

the said frahBEPUrC86OrgaRifFed@Fs SUTRERR Yor ¥ PReT ngtNe oFUESBRS1FRame, a
fifth sequefcemet sywhaksnigncongineg silie meirbd rsantfs thevidpust h1sgguence
out put for t sai e, i N lation fo each.streami (1 <.i < X); neans
for distri bu?ﬁ%g t%egést)a/l%eol spgﬁfﬁggch @f%%rﬁg sg&l}é: ce Mhto @d‘rren%% of
synbol s respeEanedIlttedsi ghed tnfohvavicoomeyibat sorr £haarél sstxearans for

forming a sixth(sequencecofy Symalyy @xhhamtedehr ot he Seguriliassikgned to

each communi cation, channel; and - ‘means for form ng a seventh sequence of
synbol s by SYSEEHRYVPertmA AN G ION t hE"Ry AHSPE VEf SeRAFD sERIBrs&§ueEnce,
and for transm tddnmi@cutivd NErafkel,s of eachdrameperieacd COARHgEEation

e I RS REL LA 0% oSNl SEUa o Weh (D firot
which is forpednsmission time interval relating to a stream i (1

i £X), with E; > 0, AN;™ < 0 if the said transmission

time interval comprises at least one compressed-mode

frame and AN;"™ = 0 if +the said transmission time
interval does not comprise any compressed-mode frame,
the device compfising:

- means for forming a first sequence of E; coded
symbols on the basis of information symbols of
each stream i (1 £ i £ X) pertaining to a
transmission time interwval;

- - means for forming, for each transmission time
interval relating to a stream i (1 £ i £ X), a
second sequence of symbols including E; + AN;™7' +
AN;™™ symbols extracted from the first sequence
and -AN;"" marked symbols;

- means for forming a third sequence of symbols by
a first permutation of the symbols of each second
seguence;

- means for distributing the symbols of each third
sequence, which is formed for a transmission time
interval relating to a stream i (1 £ i £ X), into
F; segments of consecutive symbols respectively
assigned to the frames of the said transmission
time interval, and for forming F; fourth sequences
of symbols respectively extracted from the
segments assigned to the said frames;



for a transmssion tine interval relating to a stream when the said
transm ssion tinme interval conprises at |east one conpressgefiymir frane,
are such that each rmarked synbol bel angg, -in the third sequence which is
formed for the said transmssion tinme interval, to a segnent assigned to a
conpressed- node frameaneachoof fhemisgid farkedashnbbfkambei ng déiéthad

before transm ssion gagh,go igati. l..s0 uspha t he
said inactive peri gga}Jﬁ t%eogou seog tlﬁle%%%%gf tgfe D%@f%@%cégrggﬁg to
claim4, in which theurEBnsSedeen¢edr MHgPdthe i r dhef ogridl, fidmeh, isi xt h

and seventh sequengesa®forsytbakenaserLnhi qured; so s to keep the said
mar ked synbol s until the seventh sequences which _are forned for each

conpr essed- node fr alf8@Nfn&CEaild S thaPkdd gy G SO Yeitly exErat&8hfrom
the seventh sequenseguéntet iansnyssicymerfis Rei SgmissTor debgetoigkaiym 4 or

5, conprising nean Lpserting, .into the second or fifth sequences,
addi ti onal marked s%?r%gégégh?éhhgggk%%lf]mﬁﬁ??t{%% gh%np?eisg July 2004
sevent h sequences steasst ddie feaninyt tedswikth zeeguencansifi ssyobhopewer. 7.

Radi ocommuni cati on pa io npEi,si N 0cessi evice rdi ng
to any one of clai rr§ 3’?‘%‘?%& grgﬁ%tﬁ%% O?E%P%lgltéssfgﬁgi@g%?gi ?% §§§§am5

obtained on the baSPEMBRigatighafhaRReel ve@@nd conmprising estimates of
i nformation synbol smegspegbirveldrmitnans Msbiedtal @RUENCRNBMI §3HhHENs

-channel s sinultanegusly occupying a transm ssjion resourc organi zed as
successi ve franes, eké%dapesref%?rﬂ‘%lnggﬁ?u&agﬁjﬁnﬁfor %%hQHWLJPi;S N2 bei ng
positive integers, sixthhisggudresuceessi ferf ramesnindiuds campr essed- node
frames havi ng at Ieg%tgnef):gnacé'%e pgféﬂ% dyri ng 'chco&gﬁﬁygggg S

ol's

transmitted, and in which the estinat€s of information. Sy peft ai ni ng
to each transport e¢hampel,| gymkolp exxypagitedredeiomed thre t heeteutrke of

sequence,
in.which the first permutation and the placing of the
“marked symbols in the second sequence, which is formed
for a transmission time interval relating to a stream
when the said transmission time interval comprises at
least one compressed-mode frame, are such that each
marked symbol belongs, in the third sequence which is
formed for-the said transmission time interval, to a
segment assigned to a compressed-mode frame, each of the
said marked symbols being deleted before transmission on
each communication channel so0o as to husband the said
inactive period in the courée of the frame.
5. Device according to claim 4, in which the means
for forming the third, fourth, fifth, sixth and seventh
sequences of symbols are configured so as to keep the
sald marked symbols until the seventh sequences which
are formed for each compressed-mode frame, the said
marked symbols not being extracted from the seventh
sequences for transmission.
6. Device according to claim 4 or 5, comprising
means for inserting, into the second or fifth sequences,

additional marked symbols which are kept until the



successive transmssion tinme intervals each conprising Fi consecutive
frames, Fi being a positive integer, the nethod conprising jupe2dey | owi ng
steps for each frame: forming, in relatggn_to each comuni cation channel |
(1 <j <-Y), afirst sequence conposed of estimates extracted fromthe
time slots ofevhethsadaehderames amed, mberntd heesatdafismhetéed imitrconfﬁﬁ:essed
node, of mar tiLnates _placed at positions corresponding to the

i nactive per?ggng “SPhe"s $He¥Fane; - for each comuni cati on channel,
form ng a seond sBgdéncemmiingshtimbhesbhypea perantiat i otolpribengesti mat es

of the first . o.formng a third _sequence of _estimates |ncluding
esti mat es ofp?ﬁggggggﬁdd%gﬁﬁ%n%gcaﬁgﬁﬂgiEoog?ﬁu?nef8F gaghMeofmtfi Bati on
channel ; and8di striMathad tlfe mstdered sy of th@ﬂﬂﬁrcbsﬁQMEﬁcebthmheFX
segnents of ns tive_ estinmates, the segnent s, bei ng respectively

assi gned to %ﬁe ﬁﬁgtr%%%%%rtgghaanneﬁjs?n% d TRETHTE o Hy STUPRTIOINY 38 9
July 2004 eaehttmanss ssioh timefontmartdaln rel aymhglso a rdgpnspodrélghannel

- formng a . ence hy concatgnating the ., respective segnents
assigned to %%%Bég%ggg#ransﬁ@f?m%hann | for Wﬂ??%%éﬁ%?Qﬁ th8ﬁ§§P8TS
transmn ssi onsimnkétaneéenvdy; -opeupuingg the esthnaméssabnt herkeuvuthe
sequence and L if sequence .of _estinates extracted from,the
fourth perw?%ggé%ggn%@% -Stt"tl%:r?os%’llﬁf eHERATHEY keW Ss AT E BT hed % i ft h
.sequence, antréospdng aehsnrehssefuemce wibsymbobssiohvé hénbagesspf ihhe f
i . I , d decodi,ng the sixth seqyence o
csti mat 65 antTSht phtEi ngl tHE Belbdear BBET mat Borouc” EORpEeXsdatRAdE
frames having at least one inactive period during which

no symbol is transmitted, and in which the estimates of

information. symbols pertaining to each transport

channel i (1 £ i £ X) are received in the course of
successive transmission time intervals each comprising

F; consecutive frames, F; being a positive integer, the

method comprising the following steps for each frame:

- forming, in relation to each communication
éhannel j (1L £ 3 £ Y}, a first sequence composed
of estimates extracted from the time slots of the
said frame and, when the said frame is in
compressed mode, of marked estimates placed at
positions corresponding to the inactive period of
the said frame; '

- for each communication channel, forming a second
sequence of estimates by a permutation of the
estimates of the first sequence;

- forming a third sequence of estimates including
estimates of the second sequence which is output
for each communication channel; and

- distributing the estimates of the third sequence
into X segments of consecutive estimates, the X
segments being respectively assigned to the X

transport channels, and the following steps for



9. Method according to claim8, in which the formng of the third sequence
for at least one frane conprises a concatenating of the secamgdzgmguences
which are fornmed for the Y communi cati gg channels and a deleting of at

| east one estimate having a determined position in the concatenated
sequence. 10. Met hodagbcotdhmgmiss odmi rnide | nnwkirghlt heeldoimat itan af t he
fifth sequence for ggahggégtogﬁ nhb@nsmssion time interval relating to a
transport channel conprises a ae eting of at |east one estinmate having a
det ermi ned positionfPEMERE fOufPHIBBr MABENGeg¥nconaatepeine tbe

processing Y digitakesheeBi%eObt 2bHRELtON theshpsis ofc A sirgral Lgggi ved
and conprising estjmtes of irijlorrpr%{io symﬁols respecti vel transmtted
al ong Y communi cat i bh*BRBRAEI SCRaM t ush§ oE’é%‘Bg?ng"% tH%hsFR<Ei on

resource organi zedtasnsutsesshveiheamserand; pertaining to X transport

channel s, X and Y begj | ti i s, t successi ve franes i ncl udi ng
conpr essed- node f raﬁ%%gu%gr\% n%ﬁe:té%lggﬁ%eosneoéqﬁc&cet FI\C?élr%Z‘r is&gu&ﬁlﬁena ich no
synbol is transmittédrmamg ehefe8th neequentei nffor eatinatesymxsiracpedt ai ni ng

to each transport chagfetnd fdurti pecflrddeisagubaegived in the course of
successive transmssion - 39 9 July 2004 tinme intervals each conprising Fi

consecutive Tranes, *#OTbRINngaChos MAFES nt&fematihe evi BecofpEEsi ng:
means for form ng, &egueaed, faagerbhmighaki 8NxtR s836BnE8NBYENLGALLOR

.ch |, first conpo f estimtes extracted fromthe tine
gl gtngeof flheI ;Zi dsfe uﬁgﬁgna?s ers?%?ﬁglesacftﬂlef]? MRS %gnﬁg‘ﬁsgé thode,

mar ked estimates plaegdente; pasdtions corresponding to the inactive period
i cart o cansfEiabOr e Ly [ UofRd & Lhibonah eoch
outputting the decoded estimates.

9. Method according to <c¢laim 8, in which the
forming of the_third sequence for at least one frame
comprises a concatenating of the second sequences which
are formed for the Y communication channels and a
deleting of at least one estimate having a determined
position in the concatenated sequence.

10. -~ Method according to claim 8, in which the
formation of the fifth sequence for at least one
transmission time interval relating to a transport
channel comprises a deleting of at least one estimate
having a determined position in the fourth permuted
sequence.

11. Device for processing Y digital streams obtained
on the basis of a signal received and comprising
estimates of information symbols respectively
transmitted along Y communication channels
simultaneously cccupying a transmission resource
organized as successive frames, and pertaining to X
transport channels, X and Y being positive integers, the
successive frames including compressed-mode frames
having at least one inactive period during which no
symbol is transmitted, and the estimates of information
symbols pertaining to each transport channel i (1 £ i £ X)

being received in the course of successive transmission



estimates by pernutation of the estimates of the first sequence; neans for
formng, for each frame, a third sequence of estinates |n@4mygmmest|nates
of the second sequence which is output 3bor each conmmunication channel;
means for distributing the estimates of the third sequence forned for each
frame into XtéBgminteryhlscerssc gompsisdmiomdhesonsikeuXiyegfmams sheifhg

respectivel Ybéiﬁtbgﬁego%@tibg Xnt£gB8pPothe 8a0RE! éomﬁ???§n&or formng a
fourth sequence each transm ssion tine interval ating to a

transport channel, B?aEEnéaFeﬁQFWH@Qbhéoriégﬁébtf%%m%ebﬁeﬁ?%aﬁégﬂgﬁ@d to
the said transporteahannebmﬁaﬁlbaelbhanEﬁaﬁﬁelhe éalﬂlrbtangﬁh&éhea time

i nterval ; neans for gernutlnq3 he %§t| tes 0 uence which
is formed for each FPARSRTEs ﬁFbr@é r?%fﬁ?lﬁé“?ﬁ 3$¥ ahdP6r t
channel, and for fetatagod thbtmas@q¢@mma(ﬁndﬁtWMQmesheexamdcfedméron1the
fourth permuted seqy @”EE négé?&%eﬁaigﬁét'fﬂgrﬁéﬁhe%%\ﬁﬁe‘ésﬁﬂg%ﬁ gE the

fifth sequence whic transm ssion

relating to a transE@ﬁ%tl@ﬁﬁnﬁérreaﬁﬁnﬂbﬁgf6©nihg anagriivespquendecdf - 4 0
9 July 2004 synbol stpa thedbaghgeof the other estimates of the fifth
sequence; and neans for decoding the sixth sequence of estimates which is

formed for each trafER'SsfBA OAEINInt FalSHA HTAE t 1" a¥E+AREPBY £O
channel, so as to eathutotthendeaaded esbinfmtles.a l¥ecddVi €qassosdbhg to

chatm L, 1w o heAERRS plobeLILTLRIoHIRA LA SEREeR, of soehL s
first sequence;

- means for forming, for each frame, a third
sequence of estimates including estimates of the
second sequence which is output for each
communication channel;

C - means fof distributing the estimates of the third
sequence formed for each frame into X segments of
consecutive estimates, the X segments being
respectively assigned to the X transport

channels;

- means for forming a fourth segquence for each
transmission time interval relating to a
transport channel, by concatenating the
respective segments assigned to the said
transport channel for the frames of the said
transmission time interval;

- means for permuting the estimates of the fourth
sequence which is formed for each transmission
time interval relating to a transport channel,
and for forming a fifth seguence of estimates
extracted from the fourth permuted sequence;

- means for deleting each marked estimate of the
fifth sequence which 1is formed for each
transmission time interval relating to a transport

channel, and for forming a sixth sequence of



formed for the Y conmunication channels and neans for deleting at |east
one estimate having a determ ned position in the concatena ggy sgence

13. Device according to claim1l, in whiggh-the nmeans for formng the fifth
sequence conprise nmeans for deleting at |east one estimate having a
determ ned positioayinhotlhe drouthd pewsist edf stheaermtderldestimates of

Radi ocomruni cati on &g%nk?gkh gggﬂéhégngagd processi ng device according to
any one of clainms 1I to : !
ny - means for deceding the sixth sequence of estimates

which 1is formed for each transmission time
interval relating to a transport channel, so as to
ocutput the decoded estimates.
12. Device according to claim 11, in which the means
for forming the third sequence of estimates comprise
means for concatenating the second sequences which are
formed for the Y communication channels and means for
deleting at least one estimate having a determined
position in the concatenated sequence.
13. Device according to claim 11, in which the means
for forming the fifth sequence comprise means for
deleting at least one estimate having a determined
position in the fourth permuted sequence.
14. Radiocommunication terminal, comprising a
processing device according to any one of claims 11 to
13.



