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PROCESSING METHODS AND DEVICES FOR SENDING INFORMATION
SYMBOLS OVER MULTIPLEXED CHANNELS, AND CORRESPONDING
PROCESSING METHODS AND DEVICES FOR RECEPTION '

5 The present invention relates to digital
transmissions, and more precisely to the shaping of one
or Tmore streams of infbxmation symbols to be
transmitted over one or more communication channels.

In the present descriptioh, thé invention will

10 be described more particularly in .its appliéatidn,
nonlimiting, to third generation radio communication
networks of . the UMTS type (“Universal Mobile
Telecommunication System”). ‘A general description of

this system is presented in the article: “L'UMTS: 1la

15 génération des mobiles multimédia” [UMTS: ‘the
generation of the multimedia mobile] by P. Blanc et
al., L‘Echo des Recherches, no. 170, 4% quértef 1997/
1t guarter 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 thé 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
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term ndl5 eqBiiprest , 1i nikhesfueticss digleex copdeipptipDD, 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
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_ TrCHs are then used to transport these various symbol
streams. In what follows, X Wili denote the nﬁmber,
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/.
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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. ‘

Figure 3 diagrammatically illustrates the
receiving part. of a UMTS terminal communicating in FDD
mode with a base station according to Figure 2. Bleck 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
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to the PhCH%td@ion and 7-10 of the terminal can be embodied by'

programming .one or more digital signal processors

-and/or by uSing épecific logic Ci;cuits.
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
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delivered to a 5 demd tigpiexi pgebl oglat&niish Reahoess the opgnaldsons
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for by 1& cofisebbreni tFor0 esfch LY ey haCH 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

A 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
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fromthe COdF&rﬁr%hgy% %F%B gbéggples Phe module 27; then chops
15 the sequence h; 1nto F; segments of consecutive symbols
h correspdnding to the F; columns of the interleaﬁing'
matrix after permutation, and respectively assigns
these segm:ents to the F; frames_ of the TTI to form a
sequence denoted f; for each frame and each TrCH i
20 (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

the frame of rank n; = BR(n-1, F;) of the TTI, the

25 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.reverse direction of the representation to the
base 2 on y digits of the remainder from the Euclidean

30 division of x by 2¥ (for example BR(51 8) = BR(3, 8) =

" BR([011],, 2°) =.[1101, = &,. |

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

35 forming a sequence s of S symbols for the CCTrCH. In
the case where the.periods 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



the input blocks oi) if q =1, and parity bits if g =2 or-0. The bit rate
mat chi ng nodul es 24i delete (puncture) or repeat bits of tRkenesamnces ci
So as-to match the bit rate of the Tr _to the global bit rate allowable
on the PhCH or PhCHs given their spreadring 15 factors. For each TTl.on TrCH
i, there isSFeMMEFY f iBmlepratatabor neenoidereyi dedeby ¢&eh hisgidrolpr ot ocol

| ayers, a:paraneter AN, TTl, negative in the case of puncturin .and

posi tive inwihefctbe ekquepet i @utplite tsedqieneedglde Proodiedd jthe nodul e
24i for the TTI is conmposed of G 20 = El + AN, TTl. bits denotjed gi,n (1 S
n5G) . In the caseg where the nodul e 23i has used a turbo code, the

puncturing gRRrly e$ HY the gpgdule L4 < s .. limted. to the parity
bits, given the greafl r inport[)gn(?eﬁuo%l t%ljrs@yhs er(r?ra |%rbi°tr?s ?(l)tPhé)edrecoder.
25 In a given franme, the periods devoted to the various TrCHs of the

communi cat i drramey dravehé i REICHOSI | minss {deel ocleatimel . | nwhdchr aftBiber

i nterl eayin | O OW) | abl sitigns. |In the case.of fixed
posi ti oﬁés/, 9Fp%y er%ﬁ‘fejcgl'igr ysé;(%e%{l%%% d 88?‘85 36@8&8&%& 6_10 by *$reans of
t he nodul e ghanngdd drs meRresanted ynpod oibéch will not be transnitted
(the value of the gorregpondingibki wikl for exanple be set to zero
instead of 1 in the output streamr) conprising .such a synbol so that the
transm ssion power @f Lhe 3545y lg ] 0). The DTX ("Di scontinuous
Transnission") bits 't huglr'raroae ar eéglé._ tDé'd "8". In the exenplary

i npl ement ation considered here in a nonfi'm ting manner, each synbol hi,,,
of the sequence hi @iepuwiodyld he0 medubeqledully 2008s- the 2RiquUdhde ne< Fi.

1S sy Sl N O L e g
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view to to form a sequence denoted uy for each PhCH j (1 < j Si '

Y).'The interleaving module 31j 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
lfinally distributes the successive symbols of the
sequence vy 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 (+ 1), 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



distributing the.synbols pertaining to the TTI over. the Fi.frame.s which’
it covers. This interleaving consists 10 in witing the symg| §§64the
sequence hi successively into the ro of a matrix conprisind? ; col ums,
in permuting the colums of the matrix, ‘and in then reading the synbols
of the matrirzfeckumesbycaofesporid tdorunet hessbupleas e odendiedsynboThe nmodul e
271 then chgps, 13 ”terif?eg%{ 0C Gy 4 fll O Fégéy_e QLS 19f €0 P&U{'V%o%y”bo' S
correspondi ng {5 The ] col'ums ™o e Tntéerreaving mattix after

per nut at i onthang yrbodec tdomloseas sifyrisvo thiidse Sexnabtedt ast hadkcatedmes of

the TTI to ; ' u e ed-fi r r TweH i 20
(10T 50 DOEE) BanBea Ul o IR0k OB il PR nd (O, B B3EN B he

per mut atSi ontBeseol uRfitipakesr nebSoftbhes) i nikgieavert@6i the suérashat t he
symbol hi,, sihaikeunsti pitthe frame of rank ni = BR(n-1, Fi) of the TTI,
the 25 franmes of the TTlI being nunbered fromni = 0 to ni = F1- 1, and
BR(x, 2Y) being defFR&d sach pED iy eGE‘F‘m%BE‘g 25 i at FBR FPOIHE base 2
corresponds5e9 éherneadi nge idequdied evey sef diy esbfobivs peethdpriesent ation

to the basg 2 qgn Laits.of the remainder fr t he , Euglidean.30.di vi si on
of x by 2Y ?%F%%ﬁﬁ%??%hsﬁm, tgfzg%&‘?%, Dé‘)L‘P%TBFQn?OED%‘F%% 225) %Qe[ 110] 2 =
6, . THd sedemndedatiedpr ostigmeall f or Thee \drirdiesc TealHsng of molleleommbhy cat i on

1< i SX A h i S ay.. pl - e t her,
by amodul e-PBE IS (I EHEGrol Berrit Al BREE NP EReCRIRAL Y
the case whéie thethierisrituenrssted; t9°t BE ar i mRatqreHsheofsegvence

fﬁmmni catigg @@\gﬁ;m&@i abl e Fﬂ@étkoggﬁuégc@%y e Jecessaryqt gn@PR;QﬂF t08
e sequence s, ans o e podul’e , O or nore nmarked synbols "8".
e e St Tha Sutl o e, echs (5 Shnosac i Fereihele
synbol 15Y Vkeqhiehbe sdquerfamiwsout’/puihinh thel aodsl €o28he TOTACH_MM U j

1=1Y the case where the TrCH have variable positions, the

: Y
module 49 deletes the last » Uj-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 £
respectively assigned to the TrCHs.

_ For each TrCH i whoée TTI comprises several
frames (Fy > 1), the module 47; concatenates the
sﬁbsequénces 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 reétore the sequence of softbits h’;. In the case

wheré 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;



with S <LU and U equal to the nunber of bits per j—i frame on the DPDCH

of physical channel j, which nunber 5 depends on the spregd»L 4Og'cto
allocated to the channel) is represented by two bits: LBb
Y Vk = (1, 0) if S<k<_YU. |j=1 The modll e 30 subsequently chops the

sequence W 10 into Yexe@mRiaits odf dil eddh softbitl cooressshdieg sysbeal s, and
respectively assigns .these nents to the Y forma sequence
denoted Ul for sach BFGHILCh 185 Keed)tekgrred oh | LESPRGLRDUG o 35
perfornms a pernutat iagn toofshtah@esemlmwdaquhm@ theariea .t 0 di stributing the

15 -sy_nbol s, with! n rét SQt fer e, . OVEeF th Ef%%uﬁrgang%ed .hy the

comuni cation. This’i VI ng onsists 1n € synbot s *8f the
sequenced uldesudesssibel yth&) tihedubsvs 63; a smt rax cb@rprcsrngcthl Aty

col umms, i”g%‘éﬁ%ﬂﬁ%@&o&“%&%fé&“ )1%, %E}rﬁ\bgﬁ gk ﬁ{@ Jié‘cc?&e&hﬁgo(:%d' ng the

synbol s of e matrix colum ormt sequence, denoted vj,
of U synbob$i T‘Pn‘étPrBHul}éY321fh¢orm%1E)b$ng4?elheC|9ﬁ5/sb@al S@Iﬁéh’ﬁélsr f eal | y

di stribut esphhapsyecess vensymMahke19hddee meaeueRse Wre Nhe thenkies! ds
DATAL and DATA2 of the tine 25 slots of the current frane., The rnodul e 32]

can transl AEEHEES ifor e | SHPBPEYCREL REPSEEE4NG -00TL T oPasE§ned bits
1), andi@ssigaskhe hlalaxe 0 drq,t hehear kedullei t 312is recbustRecHer € the

suppl enent s the s dﬁres the b by inserting
appropri at eSS 9™ gﬁgmrféﬁ g?t’s |HP§ t iae %LﬁlTFC’i t%‘te t he
DPCCH. The damgml;tbfemf\gtbbodJRCB son@si siets maditutieSe Wihesde p'@errmn in the

reverse dir I e raf ions a o those of the nodul es
201- 32) of ?ﬁé @tﬁkﬁtfpﬁgf?% bIoc%gEﬁBg tR QE?E g the prined 9 July 2004

9 references corredporidia P¥he e¥siaaE: eé-nofpatﬂfel%*iﬂn%l in g mode,
15 there is prOV1SlOH 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 listéning 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.



bearing the sanme unprined references in Figure 4. For the synbols conposed
of two bits formatted as indicated hereinabove by reason ofg jpeody ki ng of
the bits "S", 5 these estimtes (softhits) refer to the least’ significant
bit. For each 10 ns nd each PhCH, the nodule 527 extracts the
sequence V' j of Uj ??%lfgar?)ee?t%‘?%lﬁﬁl t bt H&8S DPDEPMPFERFEHe™PA8 ds DATAL
and DATA2 ofIr h@rd@rdétmdlﬂhat eghadiigralin T&@rrmkel@febiﬂgyyngrmdulretéﬂ .

appl i es the atlon to that, of t his sequence

e 317
V' 7 so as to fjhe & Terte O T8bFt Hﬁg Tih% %’esé GEFEES w7 are
pl aced end tuy ‘ehd llylttelmrum:dltqnplfef(l hgansdikeibi, sctl'% baséosmatienl5

sequenceg of f E CRase V\here t he
Tr CH have vgl:r%%1 r[ﬁ% Ssolgglu% Y‘%&:&Qr %crte%uﬁ 4389-{:'8% eeg%gst ml?dﬁj -

sof tbits of fitgamesy ilut%@ﬁ:eﬁbeth@ 1mic:1wecqw:es:pbnd to "b" bits. The
softhit sequence s Tﬂgcm&ﬁ%%kf?Fﬁf@hQDdee %?ahémEQQEBﬁd gﬁnth%a%%

segnent ati on nodule 49 into bsequences f'1. respectively assigned to
t he Tr CHs. R}racé’acﬁeﬂ@ﬂma%\hbs@rrwncéﬁﬁ%% sEvefdR qql%aﬁﬁaﬁs eFi & 1),

the nodul e. @Ev&gnﬁahﬁea; Q$1fet he:mtwh DS @FUSHHIES e&a@HC%ﬂe{}:e{j&lteylt %l?let Otthe
various, frane so as_to. formthe seque jected tQ the inter-
frane d:eé nt éﬂa&%ﬁ ROTHIS 48; 2, MR uR t%‘f %arrﬂ'1 l&EPStFﬁélﬁé‘rrﬂf{atlon

i nverse to tFHatuf lhehmt)slutteoZGhtm:ag)t:‘t@S eroteahl@als:eﬁmﬁnmmf
softbhits h the f xe Qsi tions, the nodul e
45i 30 del e#@ﬁz{]helﬁl ?ﬁlteg}%l Pasts gjgis dpélnce 9% ch
correspond compEessiad - mopive §ea|luen(ié-,ofwhsbét b:lltes shtprudptednbﬁptﬂ% modul e
49 is then procesped byilBe b'éoxﬁﬁf@sﬁ@&%bﬁg md&?ﬁ'ﬁ‘ll Lh qer forms

t he foIIovm operations: 35 insertion of nul | It (mnlrrum
li kel i hbd SHTARE IR aeKEBPALREI cAVRAS ’E)‘é‘én CORFRIWUF BYE orf BaMEFom ssi on;

9 July 2004such as GAP2, are useful in particular for handovers to
the GSM networks regquiring a measurement 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 compressed mode,  two methods A and B can be
used to match the bit rate of the PhCHs to that of the
TrCHs.

30 Meehod,A consists in an additionai puncturing
-(relatiVe to 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.



- 10 - reevaluation of each softbit corresponding to a bit which has been
repeated on transmission, so as to sharpen the |ikelihood ﬁgﬁh s The

out put sequence c'i of the nodule 44. is 5 decoded by the 43| SO as
to correct any transnission errors. ThéZsynbols of the decoded bl ocks 0'i

out put by the rmdul@ éll%dc%nu? ftabi §ob n DREAbi LS, | Eo&ﬁﬁnl&%iérﬂoo‘j

neasures are no Ionger |n 1 Su sequent processi n
basi s of 10 theseall odesto' @net B?écﬂod{MO@mztsrar@é@mlp@cttsmqwelnb%Waﬂat ed

TrBk b'3, and,{hes ”Q%Pafflfréﬁ‘éé Flgssthg ; iy Q&Hé tye Oéhéél.ﬁ % &0 85 10

validate these TrBk in he ‘output stream'a'i relating t . In the
UMTS system 1¥1n09rap¥¢%ﬁﬂ%rmq<%¢m[§r_b%&éie agolitpepali §UEF’6\?¥§F‘IM“‘#%‘? ke

conmuni cati ngakel & Nghs Efecbeiddin shedemid hefdme, WRHOWSe 58y abridky i sten
to one or nore carrier frequencies different fromthat su porting the

conmuni cat i oALVEhi N SREHF IR Pt R deaovid's ot isScdSr e £°% ni nal s
equi pped wi t Bharg9 @éﬂtgﬂ&el’dadhotfléeéél@un@ﬂcé esfisiaibdle Per tREMbIBasadement s

of radio parangters . l e 11 of re W|th vi.e ossi bl e

Ut ot | ¢ ¢ 1EREFEITY HfObRr 341t P SCTRRS TR SR T deh e OMRE 0D
cell using ahdréf&r*@mbcsafordieeﬁ,s ﬂEed foontee LdMESnrlélch@dhhgt onaz UMIKH TDD
cell ("Time .Do Dupl ex from to a cell of a

Cetond. geretar A Nt k! aRb i 2B e TRMAAY BypPRRSERe BRening
wi ndow, whi ch may ekteoddir8flygvertiome oompmzrssdd mancsieot saofoibitigs, tde base

tati i nt t t | h i i
Spoei f1c to TREHEa R ednal Bu8R fallfy | SN M canlihdas ELE ol L 00 12
t he sources bf the mbﬂbcklaxmchndedamleltoplmnmww Ta@dsrdﬂrm the 35
course of eaghd0 gs aage Qﬁé{' %n@é‘ éﬂa%&}_‘&a&?rir‘?dthéd!:'%ﬂnﬁ'ﬂ?wkbf‘o

e e of this

synbol is transmtte i t refore necessar out si
i nacti ve perftbd, bageg |Sﬁérﬁéa§§ taﬁél thegmsmiad S ovhich s orptHE M YPHGHS .

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



9 July 2004 11 These franes are said to use a conpressed node. In order
for the quality in terns of binary error rate (BER) or of dj @ ror rate
(FER) not to be affected by the interruption of transm ssion,” the base

station 5 transm ssi oc{; ower is increased in the conpressed-node framnes
out si de of CREPLERITVEPE i odraMke i nTler upteidird of qammsiAesi othean t ake

pl ace peri odicdaldwiny ' erepequest. dach he ol Ofor  inken iR,y 1t he
nunber of ti r’rriéﬁl.ots covered by the 10 inactive period is a maxi num of 7.
The il lustr&Eirérdt9 % gurd£&8hdus'} wo 3 &t &fruptions of transmission GAPI,
GAP2. The interrupt ifanrnGAR]L £ af{ stV $biletcsi Bgl B; . §PRBHESSeduadef rane -
T1, whilge the interrtlf%ti QSGQPZfstr%ddl' ef_:.two conpressed- node franes T2,
T2'. 151 nterruptions exterdlnd ovaP PiBetdRBe St PAnekhesFetas caP2,
are useful in parti cilranf grethzridover std othé hea GSM: pehwaliks ibeqWikeng a
measur ement Wi ndow qf, §.1.. As indicated in the aforesaid specification
20 3G TS 25.212, an Interruption going fromslot Nfirst to slot Ni ast
begins at the TFCl JdrmATAR & eedonfl shaushoe oF i xgnboaad irerinidiates at
the fiel-d DATA2 of gf oty NARSTTE 4l nay et AR less32i qQf. the
mul ti pI];ﬁLng bl ock 2 gener at e th'emi\hhac[gi.vgm pzsri% ‘Egg‘&?%gec%ﬁ%#legggd 25
mode fr by pl aci-fid e SSHETRS 2K bidts "] manked revvebed :y DATA, and
DATA2 fields. |n—compressed rnpdeshiddo s@ihesise A 30d ByraBike eq to
match the bit rate ofertmh% PhCHs to.th o] lté(g‘g> TrCHs, " 30 Met hod A consists
in an additional puRCETHHRE el i vEREo SNEPMS cHPhaytBE apfia®d by t he
bit rate matching wedueac24k), serving to create the interruption of :
transm ssion in eachyf. er Cw sisis.in dividing by 2
the Y 35 .spreadi nglfrat?tx%rugqgl I%séejdsﬁﬁggg ?gcm%%séﬁ}ﬁgdgeqweﬁés; A
linitatin of this ABRod'iBSegmeEmdts iaf ¢erseeetivhe syvdidlabi |tihe B
spreadi ng codes of kabfents - being respectively assigned to the

- frames of the said transmission time interval;

and

- for each frame of the said transmission time

20 interval, formihg a fourth sequence of symbols
gxtracted from the segment assigned to the said
frame,

the said permutation and the placing of the marked
symbols in the second sequencé 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;



factor, thereby penalizing the code resources in the ceII 9 July 2004 12
Met hod A poses a problem when, the communication uses at | @ag/ b, Tr CH
whose transmission time interval covers,everal frames (F f?ﬁﬁ if one
of these franes is in conpressed node, then t he additional puncturing nust

be carried out speci fﬁCClal |yadi tBbsmhfiafBLibhi SchahR@1tri Gokmig C?Ver\at he
interleaving applied b nodul es 26i fgnd th %hl fts generated in_the
Hi % éiﬁj

sequence of synbols b ?Wﬁ? t5 FEE it T B | Shal
constraint in the casehevmmmdbd g wﬂoctmaocbaxtsh mﬁldme ;1 tmmd:hannel codi ng
on a TrCH is that--it, t 3T I its,
Accordingly, the conpré%%gﬁﬁjj%' aé%grga&g BBR%LH@% gxikrequfﬁhg'a prlon
fairly significant nodiiieglidmms of ¢1‘t€h§émﬂ thqmres regyreel slesvit 14 gt @i ng

suite according to FI{G3n A}:@@e'iﬁerpcrpp @ increase in the conplexity
of the base stations and termnal s, must’ nat ur al | conpati bl e
both with t h@aegmﬁ‘ s&6§ n%"i“j’edaﬁ‘&r\}ﬁefih ?W&boqﬁ%n sgééeﬁﬁﬁe %8 m of

the present ipueshienibs ba khaht cbh@unllmmbngfchtah@l%adm%bi &fffe ignide
syst ens usi ng ? pr%cesa ng suite Qe ki nd descri bed. abqv Accor ing to
fi&

one aspect o Mvent i o p]f%seﬁ% B oviPdéd at PrefHEH28 g X

streans of i mheﬁhmf_ﬁonersyﬁbohsthe beursansm thedfoam&. comruni catl on

channel's, X and Y?ﬁ%“gaﬂ‘?@" b EAH s | R Yhi6 LUBaXacaMUt £8L 1 on

channel s si nul t aneous occu a tran SSI on resource ~organ
successi ve fFanmd8ichnthfi éﬁdtlﬁé%é‘écé’sl@lc\‘iérlﬂgaﬁﬁ@s anidiide vdipimesgl- node

frames havi ngramekeagt omemeitRaet i € rRefHiQthedUr hBgvWhi Oﬁh@ou%\érmsk la's _
transmitted, _in .which the . nforng %}lon synbol s of eﬁih streami (1 i~

X) are tran®ffkiBa f“ﬁ‘]‘“?ﬁel oHEF B S UetlssPvACEPahs i SUNGTUTS n@em
interval s eagh tbafpbum ngtE; macehsequiievelfr aoess Eo awgidgaripepitd ve

i nt eger, andmbal C.% f%t%%%a"é%%nls\jgﬁ‘-ﬁryso%d& atllnc;tner\rﬁal reI atbgg to a

streami (1 - i nt'égérs cmare ned sut’h t hat
E, > 0, O\|?7u< enff namsiduiv thanstihsst omotihesi mier vhk processmg

suite. This results 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;.



conprises at |east one conpressed-node frame and ANNa" = 0 if the said
transmssion time interval does not conprise any 9 July 20 4 éq’a

conpr essed-node franme. The net hod conpri ses the foll ow ng é'ys or each
transrrissiontirreinterval relatingto&streaml (1 <_ i SX) : - formng

a first sequence of 5 ?é@p I's .god O%eSIthgaﬁgg&s gF i rg_]‘h%r ]{ervr&lynbol S

of the said streamper ailnfng to t e sald transm ssion tine
form ng a setomensequendheafe sysbqizsovxntdadudlangd&nc& ANEDE el At\H:" tthesynbol s
extracted from uence -and - %cm mar ked, synbols; formng a

o
third sequen%r&p%?mgﬂ}%r‘ﬁmlgnb?/fsggf)e?lﬁﬁYﬁtﬁnﬁ BF t it"BYhBbPE of the second

sequence; distributingddme ssoofsreinghe Fhirkd sequenee ofb intdrddd
segnents of consecutive synmbols, the .F;, segnents being respectlvely

assigned to the fransyWPhe@kaihe PrahsnPEsildn Orfad LRt SHUEICLS &Hd f or

each franme of the sai ¢ddiangfi-ashon tig@e <20 iRt efyale fQriiRgG atg)mgt h
sequence of synbols extracted fromthe segnent assigned to the said

frame, the said pernuttatanemimsd arhd ipleadimgofalt:‘he marked synbols in the
second sequence uhen Ge, a1 fy 28LRANYT 931,00 LLFE LAnERAL ST iRes ot

| east one conpressed- o e frane bei ng each rmar
bel ongs, in the thirdiseguenrde rdlat@rsegned sassagned ( ILo<a1ccSrrp:r essed- node

frame, and the follown tepsfor each franme: 30 - for fifth
Sequence of Synbol s 1 1RAKGHIG SHREE DTS TS outthL Sekencs: odt put

for the said frame i nN®Eati oAN{I® egaBotkl @aGraitadd | Préh Ngnther ispagol s of
the fifth sequence into Y segnents of synbols, the Y segnents 35 being

respectivel y assi gned S€sugigey 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 £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



comuni cation channels; - for each comunication channel, formng a sixth
sequence of synbols extracted fromthe segnent assigned tO.gtj[ﬁy%gld

comuni cati on channel; - 14 9 July 2004 ¢ for each communi cat’ion channel,
formng a seventh sequence of synbols by a pernutation of the synbols of

the sixth sequence; —antkeand rams i éinigy 0 S8Esn €IONTRIYLSAEE OB CHARHEL s i N
time slots of the said frane, synbols extracted fromthe seventh sequence,

each of the said markeéW synBoFe BePREMHERELRR BEr dhe s <2 ove@h each

communi cation channel sheth t Begsahde, f LAE £Sr | Erﬁﬁ%ﬁ@?.%ﬁgé”%ﬁ’t s to
husband the said inactive period in the course of the frarme. e -LNicm
mar ked synbols may cor¥Espdnde® o @3dse framahi@h térctaddieiomal captio ur i ng

is applied within the AHEwor h i oped _abpye. The use of a
mar ki ng nakes it possi%}Fé[e not” tlog){%)1[{:btotr}gﬁt I %qgéﬁg?t%?e ?58% g €t h?ee‘fﬁ”ft ate
mat ching |l evel, so as ssywrgial harndgHeo sainlidommre dattier] emadggnd

tati .oduyl . 2 7i ., and possibly the other dul es of the
E?gcﬁggs?nbogﬁ'ﬁe‘%% sglrllv%sﬁlzltrlgti rPear'@ftrﬁ)t}Ji‘?r%/caPsoﬁtrﬁ E’ﬂgc“a‘énﬁﬁni@éﬁi ng
entities sinmerkbdse @ sTothil eBeMeddfid Us@shdicd hewBAAR WaY fdkrmed

conpressed de and,_ in nonconpressed node. In a preferred node of
eng:)uti on OP??HG Sr bEREEMLSfhenl s filenat ke Eyhboled agdaokelp? antstiraare

seventh sequences yhen shheyheRMents 4 £orPLAsieds 1pfle il NGHle - hief N9
extracted fromthe seventh sequences for transmssion. [n the application

descri bed ea?PInE?,iSPﬁi st rﬁa@@fsti pngosuinpre srsd-twdrdf fymany ack tshﬁcmgil_ul efs

201, 10, 21 Chathegl W 0 gt ISEAN, o DRSS Ao 3L ©

bits, as deswhibkdieafbireed Eor thies spuidpasensnti ds3 ors ufifeci @fedwni nsert

additi onal mggked sypbol s, kepl, 4ntil L he seventh, sequenges so as, to be
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 hereinabove. 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



zero transm ssion power, into the second or the fifth sequence. It is
noted that the insertion of the -ANlcm marked synbols for §hﬁ¥ j tional
puncturing can be perforned either b_ef?éEel,_or after the insertion of the
DTX bits in the case where the TrCHs have fixed positions, that is to say
before or af ger;jmadul e<28i. 59)ulge 200 -1d5tnACCRLAIRT 40 apatder; aspect .
of the present invention, there is provided a device adapted to tJhe

i npl enent at i bappmiheiabove tiwehod,indemElsi ng eagleanscémprisiming B first
sequence of E; ._symbol s on the basis of inf.qr.mation, synbols . of each
streami (1 _ggnlgggﬁ%.v%er raa}nfﬁsrfg b & and ko N nénFﬁggF\'/asr,h%s means
for form ng, mbehodacbmpranssi sReofoliloRvingnkeepal foel astngrteama: streami (1
- 1 <= X), a second sequence of synbols including E;, + ONTTI + Nicm
symbol s extracted ffo Q%ﬁ‘&qq'r stiD s and 2 ORTH mef FEH B0t  neans
for formng a third sequenfs ofy synboks sjby<a ir1stypermuatiQunedndde
synbol s of each second sequence; neans Por distributing the synbols of
each third sequence, SAHIRSIFSS ¢br gedimetes axtarmrhiassi gﬁomi e ntiareyal
relating to a stream J <l ) 1t | .Se nt C ecutd yve
synbol s respectively aéslsci(%snegkt gﬁrtl e S;‘arléfrregrgke t%(g@’sai%%l%%r a?lfs}gn' sés%ioa/n tinme
interval, and for . forfidamg Fi ifourirh seguemeesedf symbnl s ofespsathack| y
extracted fromthe segnents assigned to the said frames; - neans for
formng, for each franme, a fifth sequence of synbols including the synbols
of the fourth sequence output for the said frane in relation to each
streami (1 -<i <- X); - neans for distributing the synbols of each fifth
sequence into Y segnents of synbols respectively assigned to the Y

conmuni cati on



channel s; - nmeans for formng a sixth sequence of synbols extracted from
the segment assigned to each communication channel; and 9gljyo@04 - 16
- means for form ng a seventh sequence ﬁf synbols by a second pernutation
of the synmbols of each sixth sequence,”'and for transmtting, in tine :
slots of each frane st igetesophanedakitorposiiaimred | coynbebendkngadioed from

t he seventh ' sequence ﬂ-ﬂ% | 0k grnigatd ong I, in which the
first pernutation aﬁﬁjﬁfhe p %%%n?éo%ﬁerg?naﬁe synbol's in the second -
sequence, which is fiofredeaghr gommuaasaitisnon ¢hamneht er §8kmLBPat itng to - a

stream i(l !~ 1 :gaoWneBehiensai &4 ragsmhastan ¥y ne i;i’@x@:fu‘t%'ticﬁprmri S€s
at | east one conpressed-node frane, are such_ , that €ach marked synbol
bel ongs, 5i n the thi rf seficttelmqiT P LHOr St oF STRRISET d transmi ssion

tinme interval, t0 af&eHRNta ashigledef@eAcE0BPr eStathaiede fidRiingach of
- the said marked symnhol s bei ng del e%e befora transm ssi on.an, each
cormmuni cat i on .channet® 'SP o0 “husb@fd PRECRSi d SETEERSPe FEHITY i t he

course of the f ramutpui staheveaeh neymmunpaticwl ahafiveiy pand of a UMIS
base station such as,descri er ei,nabo . i nveati op, can .gl.sQ, have an
d &?ﬁ%ﬂlgf%}% ngclh%, W%gtl;[-l e M 8?. oML & tﬁ'llrod ',

i npact at the level © 0S& demul tiplexi ng suite wll

probabl ¥0need adaptdequeneor dinig t oXyet segoehes aspéct @ingdruiiment i on,

there is provided a J\tiod Of Progessi Ngeyndh gkt abei gy’ cAIB QR ALLEH on the
basis of a signal received and conprising estimates of information synbols
respectively trans@itkined ofy e omirrezeesh €RanRels simul taneously

occupyi ng a FfnSHeS SifeN 163 oW CetepEyanbzede 86h SUELLSSIYSsipamesinand
WA ch 1 he sURURRTAE THAHEET o (et BT CEh e BOEE Fdnbehaving af I east
one inatbi ve peri-od Tlumingy whi dourth sequence by concatenating the
| respective segments assigned to the said
tranépo;t channel.fdr 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 cémprises 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



no synbol is transmtted, and in which the estimates of information _
symbol s pertaining to each transport channel 9 July 2004 --g Jif@20d4 (1 <- i
<- X) are received in the course of sucasssive transnmission time intervals
each conprising F1 consecutive frames, F1 being a positive integer. This
met hod conpr e$esladrt f ohkowisiginsitepshhvingaeh deternined opwisig.ionn 1l ation

to each COWHEC%BL?EQCE%@P“%%CEJQ %%ﬁ%énlgﬁf Y) ,a first sequence conposed

of estimtes extrac rom ts of the said frane and, when the

said frame is in chopoessad madea @urthekedsbedt Joty t2Q04 @sdd Bl LS
pl aced at po%btions corresponding to the inactive period of the said

frame; - for “88CA ¢EMRERVERECoR doHFE 2%dfchd the implemnsntatirrence of

estimates byod '{es MilkdliecONme@hotihe B$idNBILS OEOHHe_ﬂaif§t o¥eayeNhers
formng a third sequence of estinates including estimates of the second
sequence whi ERTsNadyt PUE FBFPEAEANEOMUNI cati on channel ; and distributing

e et e O 08 il 1o CaUEATRar DX SEUPOLS8 O

estimates, the X segment erng respectivel’y assigned 10 | _
channel s, and the fol ltowiesytstepsnirorcazicn tatansnbissiotiige dahemeal
relating to a transport chanr&el - formng a fourth

L(1S.i <X: .15
sequence by concatenatinyg 1Tive r%tpgéﬁil%‘tgégr?é‘rﬁ%a‘%seﬁ ghEeMt §hehed 198 d
transport channel. forslidiss f b@meshof thel sak8me0 and, when the said

frame 1is in compressed mode, marked estimates
placed at positions corresponding to the
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,



transm ssion tine interval; pernuting the estimtes of the fourth sequence
and formng a fifth sequence of estimates extracted from Ig%yf nth
permut ed sequence;.. ignoring each mar l_x@d_esti mat e of the fi %t sequence,
and formng a sixth sequence of synbol S on the basis of the other

estimates of 25 the fifth %ugggﬁ'ingng decadi nge%’ﬁ%n%%_xblg SAOU Of

estimates and outputting the decoded esti mates. X bits can be taken
into account without extyamteld dmom mhehdovatd weena telke stoGdnce;

have-variable 30 positions ifn the frame the forpption_of the thir
sequence then conpri sEe“seaélscofmnocratcgenla(?i%lnngg o?a%\emggg%ﬁdesgéﬁlﬁgﬁcé)? \Rﬂiech are
formed for the Y commfdiifaat i osequdracwel ghasd a idel efténgedf dbrl eastictone

estimate having a determ ned position in the concatenated sequence. In 35

the case where the Tr CHEDSHVE S ORed pHRE ti SASSEN2the *$h3"9 t hEOFf ordmat i on

of the fifth sequence thahspgtonenahhangm sahonsbt e A SRy ala i nGlid ng
this frame in relation to a transport channel conprises a"deleting of 9
July 2004 - 18 at |e&SQUeREcesty nayBPPbei A &hdeteasihedfpddet idmam the

fourth pernuted seque%%_%inéq:%%r NG 1O £a £hebir ts@%ﬂgg%%%e,?tan%f t he inventi on,
€

there is provided a device adapted to the inpl ntation of the above
met hod, which can f-or meparst dfora UMKSdimg m ba¢, andtbonpriosienge nmedhs for

formng, for each frane_ .n relatiaon, t.0 ch ¢ ni catiqn channel,, a first
dted TS ¢ 4

sequence conposed of “EtTIREEs "SRt Fa e 19 B 4He sai d

frame and, when the saiithe firererl i fe TOPE@SE6dameaen siarkedRgirndmt es
pl aced at positions corresponding to the Jjnactive period of the said

frame; means for forniSfg2st & CHCRYr &he ARCOERL PET @& SEach comuni cation
channel, a second sgoyeACEsPEcLSLEMRLES 1hY el UL atin@Re0fi & R-ovided

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



estimates of the first sequence; neans for formng, for each frame, a third
sequence of estimates including estimtes of the second s ggnavhi ch i s
out put for each comrunication channel;1pgans for distributing the
estimates of the third sequence forned for each frame into X segnents of
consecutive estinmates,addrerdingegmenIs. béj ngnr ehpechiseelof assd gnad ¢0 the X
transport channels; - neans_for._ for fourth sequence for each

transm ssion tine intdh VAl rTJ1to°g!3i§ie’transport channel , by

concatenating the respmItive seggends AssSi gnee t@hghgssaggéis éé@ﬂmt
channel for the franes of the said transmi ssion tine |nterval - means for

permuting the estimat eWHNh@AIBFIIRTIAFURES ViR dthe PFererurdorokach
transmssion time intefgal relatifg te a franspord, el i9n Jul17;f/ £004 19
and for formng a fifth sequence of estinmates extracte fromthe fourth
pernut ed sequence; neEERPdiglerdd etfi Mdicedotvardriked estimate of the fifth
sequence which is for or ;geac nsn_ssi i_nt erval el at ng to a
transport channel, an(rjggl‘%or for%m%éda si xth° s%i(;%enc 3&t-5s ﬁf)%f‘i
basi s of the other eﬂﬂemt esé6of atkie f&ftlﬁosequﬂme casd rrﬂv«‘hlé&ef orud:gcodi ng
t he sixth sequence of , e t.es ichis for rred for each transm ssion
time interval relatind n[ kﬁ'ﬂ’s%ﬁ Trldh are Ry G Hhrd the alecoded
estimates. I n one aspetqltrmj‘ dd nventl on, there is provided a
radi ocommuni cation termnal, conprising a processing device according to
any of the above debPeelB¥pBELSN eﬁhélﬁspéa%@ﬁe@eavmm agadiisf thee
present 1 NVEDALOR: MielscRRRRRN ddv 118 T 0L RYnUnfifs cabRhl Pk OT 1n" s ™ t1 N
exenpl ary enbodi nents, with reference to

mode. In the examples consa.dered below, the



appen-'ded drawi ngs, in which: --- FIG 1, commented on earlier, is a diagram
illustrating the frame structure enployed on the domnllnnghp:kﬁg UMTS
systemin FDD node; - FIGS. 2 and 3, —cognmented on earlier, Schemati c

di agrans of a %s% it atlon % gf UMIS term nal to whi ch the I nventi on
may be applPPe FrE8° 4"t CIHhenPEENEROBarIGRIE SFESNEAR&MHL i C
di agrans ofathéhaﬂlewébxoﬁgtaedbﬂhﬂmﬁtephextngn@lm@@&l@% thwg , basg station

and .of the_}gr a c t re flow
charts of pr%gegeufr] th8 %%%l%%sn &%oﬁacrar P’?tSﬁFaFHBle“flncrq'ét Eg ©mat chi ng
on the TrCHBhCHsthe nul ti pl exi ng bI ock 9 July 2004 - 19a accord| ng to FIG

4, in the case of the lfﬁ%scﬂfg Q:o(h C%J#jtefp al, £0d8; 3 ‘Fr(?ﬁ nd 9 are

flow charts respectlvely |ca ions nade ' to e p#ocEd&res of
FIGS. 6 and=7%)n &EovBasbe thia Hﬂw\blee&@@dla@@dtlgsofathenvnﬂcemonal FI GS.

10 and 11 ‘aggdkl ownchafits &idsd ) afhéoouEFQ’% th%anﬁ)nLq{hé neogapeather e Lhe

information bits o& the TrCH are protec o0 code. e i nvention
i s descri bed@Keref BelﬁﬁWﬁntﬁFﬁaFﬁge céﬁP@%FaH€§chBeth§rlﬁ@?odﬁrthe UMTS

downl i nks IEIJ.EDBesmEjeanbln “zheh@wan@he%mmﬁlai@r ednbgHMenther 2fe 9 July
2004 I fi aL nade | nvention occur "essentjal | at the level of
t he blnﬁtar até % é:g EH EJ t Iftform ?F‘éhh%‘alu%é?guéﬁj 2452 for

i nterfaci ngimi tﬂ‘het heaSIéthﬁ a5 an:i:usb.hg cansi b &heegase tofora $FCH i ' (1

c~ 00 X) fog;ppi CE Eg ggggh 23i applies a convolutional code. In this
casef the out.put ?romt coder all :
These procedures use parameters eplus and epinus

defined as a function of the numbers of bits E;, G; at
15 ' the input and at the output of the module 24;, with G; <
~ E; in the case of puncturing (Figure 6), and G; > E; in:
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
protocbl layers as described in the specificétion 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 < m 
| < 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, in which



have the sane relative inportance to the decoder. Figures 6 and 7 show an
exenpl ary enbodi nent- of the 10 procedures applied by the %I‘}Ll))’ﬁ{)ai mat chi ng
nodul e 24i in the case of a puncturi n%nd of a repetition o# I'ts,
respectively. These procedures use par ters eplus and em nus def ined as
a functi on oRschethenbereniodr biet sifj inGreaienthhl the isteyw afdpat the out put
of the rmdulv%ﬁ_zzfg ,e\ﬂm'th G < _E in the case of puncturing (Figure 6), and
G > E in the -cdse of repetition (Figure 7). The val ues of these

.. paraneters are: 20tepthe cage Hf pumdtwsing (FGyuEp 16)5a.tHe AedT1 with
a = 2. The S REIF @ : et ped I f the information -
provi ded by%ﬂgﬂéﬂ gh@grflogpr)nre?: chQ I égléreg ggl%dg%%%#%ﬁ%ﬁ?gn hg%spoefciF?%ati on
3G TS 25. 2FPUNRE \Rarat ¢aahi hterathonbehen Isi £5,0 due the thes2564t ati ¢

bi t rate makgli ngits ¢lepobaduAll Hdc . vk plioscerba essad nodey Wy haye AN
JTI = - ?F‘ Wthin the notatjon used’in Figures 6 and 7,  m designates
the index eﬁiﬁet%%'ﬁ& 85¢ito PiP¢RhetPApubideduiencincPogition nIing), n
desi gnates the icvdldmébf sehaefyab@);s agid, -td NihbLeROnOULRKL di%%@r}?eb id(l
l~n !~ G) an jgnates_a. ¢ ounter decrenented and |ncrepented to
ensure a reguearun&a‘pg%rl%i%)%?ﬁa%ﬂ)f’nt ﬁsrﬁlﬁrﬁé‘ Gled 1o refetl BF t $°0Ke t ake
-mn = 10 andest= B/ onfiertisdldrzi 6§ 60t 166 .prohedusie: Aalteopnatciexegut ed
for the suc i | ues [ X _ ying tween | and . Each
iteration i%%%?ﬁ@ﬁ/%oggbe%frﬁ%ﬁ%{{@thgg ecrﬁnenen%ﬁ'nqgggeﬁ‘f’l?ﬁe Ttotmiter e
by the val uén&hengntethecpi enei umiits gunctep eds defvepeateidiniioneves e 1! ~

0 during thetlegsteBdor i Il ¥a2004.21 case the counter e is
increnented in step 65 by the, value eplus In the case of puncturing

(Figure 6), the testtPBFTEHNFor hddSLBddags for mppalediomrnt Fhguss of the
5 count®s e7)n eddth itthes aftd OiowMbgnd £t fefehBethe test 64, .

. = the step 66 of placing the bit cj,, 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. |



the bit ci, mshould not be punctured, and step 66 is executed SO as to
place this bit ci,min position n in the'output sequence g %ﬁ%

i ncrement the index n by one unit. 3 iteration tern1nates h the end
of loop 10 test 67 after step 65 or G66: 2The bit rate mat ching procedure is
terni nated when m =The Gdwekimge, of i ché ncPpfientdd sby lomformi t the step 68

before retu e 3 f e. t The procedure,is
simlar foraggggﬂggﬂﬁ?( @ ﬂéE%Q QE% %ég%ab*olIomnndpdﬂ%fergHEes
25 -- the sﬂ@ymﬁinﬂaﬁﬂzﬁﬂruih&ma&nlt%l then atlditiontput psrguentagand of

i ncrementi “th*&“u‘e'&ﬁeby“ t%ec%ﬁgrfet&%ebes o@‘ésper%ﬁe%%bigfthEH.SL'sg” of

the counter: ; - this Step 6 xecut ed e 1 nput
sequenc® (aPfEAtSORF leNUNGRFING b ebaréarmpenaferthe blevehiset béheepeat ed

(after stemoa@les— merh:éretlmg has ttpeenyr@aeﬁte%ﬁégéuﬁwméy t8g > 0 1N
test 64), EE atlo rmnpates with the end t est % e

i nvention p &5t tb%%%prBEéH&PBSt@@“Fl r%QEGP%ﬁ%l7ofotPﬁe case
of the conpn:esls;&dembdmtewdﬂstﬁoﬂn ahfumd NMPEEt teankhe tr Qﬂﬁnﬂd@é @het he 30

mul tiplexin |te Th|s erforned, by .pl aci mar ked

jUdICPOUS|ng gsen 9 |t|o SPI r?ﬂgm%ﬁp%FR”%éﬁﬂgh%% B?r?hénﬁﬁﬁea P%éne
|nperlééher526neﬁobu&aﬂ1.Thﬂ34mak631imepeagihhentatuea thesmdeudesabove,
this 35 mapking L copél%helqsIﬁgbﬁg&nqjeagﬁmpgesgﬁﬁ by, he(_?J yo-.bi t

synbol (1, Iy, mhlc Y emai nsavai i $ reserved
for the "6"NBPEOTPEESEHEX MoKewever be observed t hat the mar ki ng of the "p"

bits  could be the sametps thatedf dhe {if bidsei e Ule 2041, 22nelhe.

mar ki ng of t i,ts before_the .
9 oglflca ions to be made in order to support the

15 compressed mode are also minor:
' - for each frame and each PhCH j, the extraction
' module 523 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 51j to 45; work in the same way in
35 noncompressed mode and in compfessed 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



I nterl eaver 26;, makes it possible to carry out downstreamin the suite
the additional puncturing required by the conpressed nodeg lﬁ?éﬂ§arably,
this ~additional puncturing is perforned at the |evel of t Re

relating.to the Y PhCH. these nodul es 2g- the "p" nmarked bits, position

| es 32j

them at the | evel OBeE?etorEHU%ergkﬁB?rr%ﬁ%‘ §¥%1d$(;5ﬁ gqéwgfgg themto

the radio stage 4 (or
bits). This nakes i®fpoggiecl eTr6Huse tWﬁ&m@duﬂ@@NQ 58nggrgoepei n i%% same
way in conpressed nggglggg LD pRRReQPPRgssed mode. At the level of the

: % fictations to be made in order to support the
15.' conpressed 'm)déhar Bogud g snidior tR fow e hih r ARe SRMCedtdy PhCH | |

receiver ternna

extraction
softhits at
mar ked soft

ransm-t t to ze I nst ea

modul € Rhc6RpRLELES ﬁeeesgﬁabhhscbmpregs@haﬁba@ mar ked
t he p03|%|ons orresgondlng

bits "p*tiRavéPSFar?

0 signed

ed bit Th
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d onlcﬁanﬁél

“}?[g"r&ﬁ)k/ %A‘?‘%l ﬁged %%‘F,@mr‘sgeg}gl%o?gf#l%%n eeg Iaurl ég t he
interrupti o‘hp&ﬂ,hen tﬂxam‘er ane bied. dngyicenpressied THddef Tﬁamﬂﬁﬁi NS <TC-~,

pits "W
nonconpr ess

pesstave nucﬂhgnnel&NJ i1t depandeemn f¥eebeNBcan ang pPh
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conpr essed tHQ”SQEBE@%ﬁe@anﬁ%) an’f‘é@%apﬁﬂ%ﬂ\l]ﬂﬁztl?e Ocblirset Be Fedikes S51j

to 453 work 1 n the sane 35 noncaonpressed node and |n coppr essed
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2heP nplie B?Ith@nb?PrﬁépénﬁaﬁaﬂqﬁfﬁnﬁﬁﬁE%l EAhFBR dperate

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
-1

ANP™ = EZAN”“WJ Finally, .the sequence g; of Gi bits which
ﬂ|0

is output for the TTI by the module 24; comprises E; +.

AN;™T + AN, symbols representing bits extracted from
sequence ciand-—Ame marked symbols “p”.

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

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 particﬁlar of
interléaving, executed in the multiplexing suite. An
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
the procedure according to Figure 6 or 7. The
parameters epjys. and epinus for the bit rate matching are

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



fromthe 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 TrCH i whi ahjbayggainder gone
the additional puncturing; - the m)gu}e S 43i to 4l1li work in the same way
in nonconpressed node and in conpress node. The nunber of bits of TrCH i .
per franme adn@rpabemstatrisc ofi tthreat gamat chtngei sreemutmzb Ny | def {ed +

AN TTI) /Fi n h ! f hi Lhg.to d: "p'yipn_ frame ni
bel ongi ng t%o?hgh%Tfadgiﬁ%ﬂTr@b%ug%g %rﬁ %g_)&h”?%ﬁs lde&ﬁ‘loc% e%aIEIEAN [ ni]
| n conpr eSsate npde&e kg inghsiaitiee Mibert -WNEs [ArfHtepends on the '

position.and on the duration gh thg,iintevupid,Qn in the course of frame

ni of the TTI, on spreading Lact%#s pertai!ni n mt.lo the Y physical channels
and on Phe anounts of stati® bitsfatle <15 atet®hi ba:kl ready carried out in

the X TrCH@fthhey cammmni cad+ onsx e it he sheanBdbs tAshailn egaREEsSEd
mode, AN [nid,. . 0. The total .nunper -AN cmof bits of the TTI be
marked "p" §s §ileATBy l’“@fﬂ‘:a/&ﬂizeﬁ):tomﬂgﬁ . SEFRally; I.nt?l%egezﬁence gi
of G, bitstidi dhdeix =o200ifs thuputrhee tde The Bri hennodiich 24he
ceduenge. ci SHML At it kP IO ~ Frot O  FEr RanABE <51 orateating at
the lel8l cifte¢ehepbasetstabhon i(smechboullathedeusbabowheofisnstionf8R 25
conpr essed geey Blrten ) TeT Pkt EPHRV 198 ng €7 PEOmGERTRELY
conpr essed-nedele (ANFHEodd ~f Panss EH3ter’he Yrhesympet afionseCcravearti cul ar
of interl egyéngaiexecyped d;nat henmidtdp! @i Ngrsht &:haAnidBedl gor khm of
the same kind as that of Figure 6.,is then ‘executed on these jdentified
bi t5. g0 t hAARSHTEBREnEh S HAEEed™ peherigit 65 PPudhat b SHe
enbodi ment feans dingihocompressed 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 hereinbelow) consists, for each TrCH i
and each TTIA‘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.



this method 1, showi ng steps 70-76 replacing step 66 in 35 the procedure
according to Figure 6 or 7. The paraneters eplus. and em nQSJUI;{HOOEhe bi t
rate matching are defined as earlier §gpiu5 = a. E, and emnus = a. 1
ANi TTI- 1) , 9 Ju%y 50014.15 - 24 and paranmeters of the same nature are

mor eover. defi ned?’ f 8Mit he< aid?Ef onal puncturing in each TrCH i and each

frane ni bel ongi ng AN;¥he0 TTha OANIR SANIH: s € CPRALSAR, Nk b. =paspitd f r i
eCMmi nus[ni] _ -a' Aﬁlcr’r{-nil gls:h a' é fg{;or -exappl e), and addi ti onal
counters e n [ni] &PE | AFPRAIEI8H t BURf r FOIi nt8FepSEBLFn Biép 78Le the

i ndex col of that fmatrehdhgthebITE iwiwhi cleddiechsydw! Hve , tW | bebe found
(columcof the inte 6i 10 after permutation) is calculated using
the fundtion BR de?#ﬁ%égégﬁl'i glge.nqef’ tT S F P Ane S 5%?&3%%&00#&5%?& mode
(ANnfcol] = 0 in tesre7pPunatheresynbodl FANA“Y eceiked btites vatpre) (reci,m in
step 72, then the ipdex,peqgls incremented by one unit in the final step

73. If the 15 frame is,n conpressed node ,I(T,IAN ncol] <0 intest 71), the
counter e' [col] 35 &¥crenenfedns ANRE | gANGE soMchiatudNEcal P.. Thker e

‘[col] < 0 during test ndSneele tSWhRt e Nk Sqi@r KeHorRAtE BnSheRs76 (the
bit ci,mwll be pgnct,urgg;lfﬁi_n,v\hi ch caese thqe countcélrT %mi?gofoﬁeiss 20

increm®fted by the V&l d& e tSLERSI [FDerBPERENCkEHENtPAG VAL i AGex n in
the final step 73. Wbmanded]Cbl] *He GiHatig-tasit 75ratbe mREehend4d goes

G n which vl be'RBBEi i nE i et s EaHRBeY 1 e ANAnorHEkssay of
proceedi ng at the basesstadpl'donarkevekeftrethod 2 hereinbel ow) consists, for
conpr essed- mode | a1 1 agpr o AN hd B T 2 it HiRg aPoorreRS
accordiRg. to Figurel® dro7nassl t Réthgrsefterp@notubet ©xi tavhickperski ng
into account., in thefopuabesnAN:tef. bid Si40 P& AWIGHH ad, oinkepgated, both
the static bit rateAﬁggcQggge&Agalgl%“ga?;any possi bl e
' 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
| eninus=a. | ANSTT + 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 g;,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-



conpressed node (ANi'), and in adding the ANia" marked bits "p" into the
first positions of the colums 35 corresponding to conpressefiy®sir frames.
This nmekes it possible to optimze thgsdistance between the punctured or
repeated informatjon bits, Four cases arise: 1) ANITTI < 0, so that AN =

AN TTI + ANIQYR <fFammie  phRctiimaly pheR i&3 sifplergandashsad. as 260 9 July

2004 2) ANylile <tBeamd t@NILTI >Gvaod thANe@eh >A Tt SochdakyANg1 < 0.
Despite the rg&gél%l on due to the static bit rate matching, %I ts wll
nevert hel e h t bPheETFURBLUFBE. 1RdR&en Ryt Ry e trepeat ed, AN bits

are punctured and - Ahi ehemasised Widre (£ ) clesgnel nseaing. mdyulie) NEITI > 0
and | ANicm | <ANLTITI ﬁs)o t hat AN3 FO.hTherec ig 0 need to aﬁncture uni que
i nformati o is? HBPP i CEt FLelentPE o FatEpelf 31 e L& hBRNGRYELTY
demanded by itdm=dtaei dsbi appaiedmitichthg. biHeneaste ANdiidisiray emoépeat ed and
-ANicm mar ked  hi (+p" re.Lr ted. AN TTl. > 0_and.l AN cm] =ANITTI so
that AN = ?%Thg#%%Stﬂps)tﬁ% n%égig?t ﬁglrtéo -'gér%cst ure or Jtuos’tr];eagzgéit b.y_

i nformati orFigure 0. SThaufpreredureo lisnseimilanNtGmtiartkesf bFigugep”)
Figure 9 il4ustyabgsianienpodiorent acoqndifngd o gh g, me by, ghow ng
steps 80-83 repl aci né steg 66e 20 in the procedure a co%lﬂ?ggg?% FFgajure 6 or
7. ThelPar HEte9326pi BSmMahBYIEHENGESPSr the bit rate matching are defined

by: -eplus = a . E eRenusnatdr AD, TH ridMe=% |125rapdableqadd) t qpal
counters chi[ni] are used which enunerate the blti "p" inserted at the
start of tHEMFUINsCyr tFe iHTIES ertqPCEHYeLY F3b0 Thidge Bobifters
cbhi[ni] ar e niskixalvized ko=0 1nasitlepk 68. A.n Thepe8@wo tdwuninstex aek of that

frame of thg RHalfoati ed W)9330nsuthyl . ld ' brbe LAY LEOLHTLCOT the
15 counters calls upon parameters:
"€k, plus = ék-Ei'/3

. TTI
€y mi = . {AN ,
k,minus ayx ! k,i

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
AN/, | Ny
|  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 e, instead of the counter e so as to puncture

the appropriate bits. '

30 In practice, the procedure of Figure 10 can be
executed by séparating the quuence 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



after permutation) is calculated using the function BR. |If chi[col] <.
AN'[col] (test 81), step 82 is executed so as to insert agljfyogys in
position n of the output sequence gi %d_to i ncrenent the counter chbi[col]
and 35 the index n by one unit, after which the nodule 243 returns to step
80 for the hBRt GRS t PHnPUNKERTERIY[ o6l DNSufbel doden t¥ep8170tA&t is to

say the fragpei s qitiddL£onpiRssed mude singec ANpLoQlhl= Q.nor abl the bits
"p" required have been ,i}ﬁtroduced into the co?rpresse& § Ju 1}@20%5‘&?- 26

node frane) TeERESACRSE &t dp-BES sCexapdt 8gesexasuted wrilne hekbrtd ci, m

(with the psefipx 1) tm&oihheisymelst gigh ppdite imcrweg@ amﬁeic'ﬂ@igx n by
one uni t’% IE thq:[ case wher e t he_channel  codi ng npdule 233 5 uses a turbo
code wi th th® rHi® 173, T%e 3Funt? ul%isgd pPBRERUFENDs il PYALBRatAE bi t

rate mat chibgtnoditeps 244-06] yiskq tirestpedd t yEbithe JhustdSs i EFYUst;nated by
Fi gure 10.. rocedss i imlar to that of Figure., 6, identical
nuner al ref%ggﬁggégbgikng%ghzl %%dl“ta Elotzdé_gidgﬁ]été #Om-)llfo oug %iégs. The
counter e ofhFehurered isiteplaced by twor,couat qrs/el+ eRnabsigred iy
respectively to the bits ci, 1+3x+k with k = 1 and k = 2. *These two
counters arstépitd@l i Thd tprdddsHimy sbeEp ik sdheopheeessic o Lhese 15

counte cal | a._pa rs.. ek,plus = ak. E/3 ek, m nus ak. dN KTI 1
.Wth gI% :aéulz%gaggng Ef,gg%ﬁ%tleffl' and AN2, 1TTl respectively designating the

| argest integer equal to or dkg¥pit hanol R2O=ANITE 2, and t he smal | est integer

equal to or less than ANTT1«{ 2. Ip step 61, the,pointer k is determined for
the current index m(t hi S| &W“ﬁep?%irgi ﬁdé?ktfPNtch&" ycl i dean division of
m1l by 3). k_= .test 6 the bit ci,m is, systematic,and shoul d not
be puxcttré%éemgoggtégg or:Qé:orlnteger —ANéé[ni] Xepresenglng‘t%e

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).



step 66. Wien k 1 or -2 in test 62, steps 63-66 are executed as in the case
of Figure 6 by manipulating the counter ek instead of thegc ﬂpﬁ e so as
to puncture the appropriate bits. 30 In practice, the procedure of Figure
10 can be executed by separating tHe ?sgeq‘uenc.e ci into two subsequences:
the systematic bits (ci, 3x) whi ahrapeEnHtD IuMj ected to puncturing, and the
other bits to which the procedure as described with reference to Figure 6
35 is applied, with appropriately adapted paranmeters, the sequence gi then
bei ng construct by t 11 shows '
st eps adapt ed f&egjre {ngi:arﬁaﬂcds"?%aggg ?X%@ﬁ%ﬁxﬁ%&h tdﬁtFﬂﬁH&ﬁ cation of
method 1 to'9 July 20@1&01121?11 the case of puncturing with a turbo code. Steps
70-76 . are entirely simlar to those bearing the sane references in Figure
6, and are executed oel{\}iihitik valué for odnvalutional Eudled aaid forabrbd asles Blity-|f k = 0,
we go directly 51to s%gp 72 so. as to avoid puncturing the systemati c bit.
Steps 74-76 use, inst d of the counters ecnfnl], counters ek" [niI for k =
1, 2 and ni = 0, arelnltlallzedtoNfrkl (E /3 +
ANT) /Fi in step 60°'°'['Fﬂtémﬁt}6’élé§§1‘Hﬁb%@dfsﬁ)@@’ “®¥Bnters calls upon 10
puncturing parameters: ek,CWPl., [col] = ak..Nfrk,i ek, ~mmnus [col] =
"akAN  (nil . tde [fosinerement oF variable e i e@@rmatm&mﬁfrnﬂvtemmsentmg t he
nunber of parity bitsgkfup, be punctured in the course 15 of franme ni of the
TTI (ANA" [nil + AN m ni] _ ) ANcm[nil In the case of repetition with a
turbo code, the bit fa r Fi gure
7. The conpressed m)d% tgn g%ﬁ%%&é‘%@%ﬁ@%ﬁ“%@%? ?‘ﬁg@ net hod 1
by replacing.step 66 @ﬂcslﬂn@&trélfbbcodes Parity-1 bits

€pnsl 2] Increment of variable ¢ in the rate matchmg 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:



by steps 69-76 of Figure 11. For the application of nethod 2 to the case of
turbo codes (repetition or puncturing), it is sufficient tgyuepiece step
66 of 'Figure 7 or 10 by 25 steps 80- of Figure 9. The appendix to the

present descriptj vi des a_C pseudocode corresponding to. an exenplary
bit rate matchuﬁb‘ af g BT Pl@web‘gfbt%'@ bEseneved B greateithe requitest gtance wit h

the present inventionif@eida@fesstil frafleslifié wdfiBlssion 4the iftefvalin &b | X el,, r[]

Initiral value of variable e in the rate matching pattern determ nation

algorithm e,,,:[ 1]: “PPrese mads peach Bpospissignlime intgaval ov &efdbi wild for turbo
codes Parity-1 bits ehipértR}bmatj.nitial value for turbo codes Parity-2 bits
epiw G],. emnus[ | Increnment of varlable e in the rate matching pattern

det er mi nati on ANoqn| m@tw@@r‘ﬁu%eﬂmb& mg%ebn%gg% &)Blrameof TE e rate

mat chi ng for convol uti ohal S and or tu rlty I'ts epl.
2]: Increment of var|&tﬂr@tﬂefilﬂndqiw@rpmredmsmhhlmgﬁrh@nntaghhmsm(ssiem Parlty 2

bi ts Decrement of var kiabhffalbiimiche: viindfBh B0, ARLRRE RIRELET ) nat i on

algorithm em nus[ 13: Decrenent va rate ng for
convol utional codes %Gﬂﬁwprﬁsﬁqdbﬁimt%d@smmfﬁhwar&aybsF,shgmﬁ]berdﬁecr ement of
variable e in the ratemﬁ&t,gnkqglfor turbo codes Parity-2 bits
Initialisation; 9 July 2004 ANmij: 29 Negative or null: nunber of bits

to be remvengﬁoﬁ;m{)galg{hg .required gaps in the conpressed franes of the
transnmssion tine Interval I'n case of conpressed node, .in each :
transmssmn_tlgﬁ_:% \_éaJNon TrCHi wth transport format j.

X; «.:N;Tf;

‘l eiml1]=1;
epus[1] =2 N 4T ;
€ mims[1] =2 [AN; |

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

For Turbo Codes:

AN 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 = Nf {3;

enll] =X i3
€21 =X ;
eons[ 11 =2X
epu2] = X1

€ minss(1] =2 | AN [13;



AN'" [ 3: Negative or null: nunber of bits to be renoved in each frame of
the TTI, to create if needed the required gaps in this fr%%l;}iﬁ?ﬁa‘:h
transm ssion time interval on TrCH i. wigth transport format j. e val ue
will- be.nul for the un-conpressed franmes. The size of this array is F, the
nunber of franesnisBITWY i . For convol utional. codes: 4N, =dN rr+Ak. X,
Nrrr eini[ | J =1; epi.[ 13 =2 NTrl e nminus[ I]J'" 2 JANi |.puncturing
part-of al gorit hmwmétsringpat efetorithm ANpplied iDAN i{&jpetl dr AN (3] s=h ppttitied ot her wi se.
For Turbo Codes: PR == nd down (AN rail /2) + round up(N2), if Y
sequence AN | z‘i‘él}ﬂraSHﬁél’ﬁ%’(”%iN "X1/2) + round down(S.N' m 2), if. Y

sequence Xr=Nrnl 3; eini[l] = X1 ; eni[2] =Xi epi.f t] 2 Xi ept,,[2]
Xi; e mnus[l] =21 ANi [I]l; -- 30 emmu[2] _ ]JdNi [2]] 9 July 2004
puncturing part of algorithmis applied if ANi [1] <= 0 or AN ; [2] <=0,
repetition part is applied otherwise Algorithm [1)-- initial error

bet ween c,ur,ren};‘]‘géagg- desired puncturing ratio e [1l] = ¢€j,,i a = 1- paraneter
for the range OfF | ndeéx rn if Turbo Codes then e [2] =e ;,,; [2] if
puncturing is needed then a =.2 else a = 3 endel se, cndif m.=1 -- index of
urrent bit i reGhe ot ot BiRFPORr A sl P p s B | ex of bi ¢
in the output flqw.before first i.nferleaver for i =0to F1dochi[i] =0
-- initiate colnter of nunbel¥ieth

of e PRESA K P each frame of the Tl if

punct ulr ing is itfg}ur%gcgdeeg{h% med do while m<- a X

ef2]=ewmif2]

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

endif
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 Turbo Codes then ¢ =innmd 2 -- ¢ =1 if Parity-1 bit, ¢ =2 if
Parity-2 bit if (c=1) then n = n+l endif -- in output flogjl‘@pg@jﬁent
output index to take into account bit X else c= 1 endelse 9 July 2004 - 31
[c]= e[c] - emnus [c] -- update error3if-e[c] <= 0 then -- check if bit

number mshould b ture set bi i to owbere 8, x(0, | e[c] =
e[c] + epi.[c] - 39%%&2%’?“?”3?] el sgu%%ﬁ)&é:mﬁl?[ (n-1) nod F]( -- -c!al Cl[.l| !ate

i ndex of colum where this bit will go while cbi[col] < IAN ' [col]j do
insert one bit mﬂ§%§<rkhd§m in outp “bbé\{‘]‘t‘iuﬁﬁﬁrillﬁh"iu PRaGeked bit.to be
renoved in conpressed frame when creating the gap n =n + 1 -- update

out put index since PFethiteixite SWhesedEdd 1} cbi[col] cbi[coll + | -- update
counter of bits p inserted in this colum col = BR (n-1) nod F3-- update
col um val ue of nextlcposfcl+qrlidndde uptateemdr+ | -- update out put index,
since bit xmwas not punctured endelse m= m+ | next bit end do else do
while rn <="a Xi els# € - emnus -- update error col = BR (n-1) nod F)]
while cbi[col] <.N'" [col] do insert one bit marked p in position n 9 July -

2004 32 n =n + 1 ccn=Wg£9umatﬁqw-cgie@lﬁém%(%&giu@ﬁfwﬁ%@%gﬁ -~ update

counter of bits p inserted i'n thi's colum - update
col um val ue of NeX{hiROghifchPR AN = [col]| do

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



enddo do while e <= 0 -- check if bit nunber m should be repeat ed col =BR[]
(n-1) ‘nod F] - calculate colum where the current position )ij3oodo Wwhile

cbi[col] <r[col] do insert one bit ed pn=n+1-- update output
index since 1 bit has been inserted [col] = cbi[col] + 1 -- update
counter of bits p insenttdd i n ttipgateodtprimdexcol = BR[ (n-1) nod F] -- update
colum val ue of next position enddo repeat bit x;,mn =n + | -- update

out put index since bitictins clifeei+nepeagdad coder ofbits peidetéd-in tHiWALM er ror end
do m=m+ 1 - next bit end doend if - 33 CLAIMS 9 July 2004 1. Method
of processing X str eenirs BB{ (u-HfnexdrFht + opiatesylnine vaiud of nbg pbdimgism tted on Y
comuni cati on channels, X and Y being positive integers, in which the Y
communi cati on chansedde sinul t aneously occupy a transni ssion resource
organi zed as successive franes, in which the successive franes include
conpr essed- node  f dawbile el ng at | -eelgtk i bie niritee ini siulPy degdtedur i ng whi ch
no synmbol is transmtted, in which the information synbols of each stream
i (1<~ i'5 X are teohnaSa] t-HGhddF] t he CcOtilcaRteOToloME CRESE Ve t EudagMi SSi On
time intervals each conprising F3 consecutjve franmes, F;, being a
positive integer, and in which, for each RFHARMIES on tine interval
relating to a streamj. (1. <s | . integers Ei, pNiTTI and ANicm are
defined such that é.”"“'é*(“é‘,f""ﬂ]lﬁ%ﬁ@‘b"“lf the said transm ssion tinme interval
conprises at |east one cOrTlPressed- node frame and oNicm= 0 if the said
transmssion tine intéPFAPPIERIXNGD conprise any conpressed- node frane,
t he met hod conprising the follow ng steps for each '

o n=n+]l -- update output index since 1 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




transm ssion tine interval relating to a stream i (1 <- i <- X) . formng
a first sequence of Ei synbols coded on the basis of inforgmfy sgpssynbol s
of the said streampertaining to the_sagd_transm ssion time ‘nterval; -
form ng a second sequence of synbols including EE + AN TTI + LN cm synbol s
extracted fromthe first sequence ang@LA@NMScm marked synbols; formng a
third sequence of synbols by a pernutation of the synbols of the second
sequence; - distributing the synbols of the third sequence into F

segnents of éenseculleteody bl Proasssiing s&gnehreamei mf r égfectagebp

assigned to thRpblams v ¢her sAl debhaBaMySHcndd 8¢ (0 £T ¥Rhnnahd - for
each franme of the sajid transmssion tine interval, formng a fourth

sequence of Syndbfls T RLIRIJPYSBOYCexiPRETBHSHr ofPt hBNdEFnekteasdi gned

to the said cbmamRickitéosai d gresnid Bé i onsandltthecpluadiyng ofcdley mar ked
synbols in t@e second.sequence_when the sai transm ssiaon ti i nterva

h d
conprises at "F23AEPTEREC e ot 2a%ea- PEFE sk %%iﬁ§95ﬁﬁF%WﬁugE§%ﬁsnarked
synbol bel ohgswhilght lidhat s ucksegleacératnesa isegneld asspyesdetiomode
conpr essed- a :and .t he f.Ql! ow ng: ﬁ§§, I - -nkarmng a
fi??h sequezgggg gsgﬁgéﬁg ?%cﬁ&ggggqﬁkgglgi ofgq%?gﬁﬁg %%ﬁ??% ggggénce
output for tRe SERRCHrane itrandmtterdi o Bachwisigleaghe dngormbiirng t he

synbol s of thembbithoseaHeRCetrcAl0 iY geqments of syabeksnshhet¥gsegnents
‘bei ng respecﬁlvel aSS|g$§d to the.Y comuni cation channels; for_each

. f
conmuni cat i oh™SharfHEiSe f Sfmi AYCESSFAVA  SEAUIREES bID sy s 1BYErZet&d from

t he segnent easbki gnemlptdsthg s&id conmwoutaveonfehassel ; Fforbeany a
Connunicatiogogbgfpgliﬂgg&gﬂﬁyghgegﬁptﬁhich’ for each transmission
time interval relating to a stream i1 (1 £ i £ X),
integers E;, AN;"™ and AN;°™ are defined such that

E; > 0, AN;™ < 0 if the said transmission time interval

‘"comprises at“ieast 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



sequence of synbols by a pernmutation of the synbols of the sixth sequence;
and transmtting on each communication channel, in tinme slgahs zdo4t he said
frame, synbols extracted fromthe sevegth-sequence, each of the said

mar ked synbol s being del eted before transm ssion on each commrunication
channel when the saPdtrachpe ifg¥omn ynpeeguedt megeigsedada otihesisand t he
said inactive peri@gahgtthe course of the frane. 2. Method according to

claiml, in ich the said marked s nbolﬁ are_kept until the seventh
sequences whef® t TR SaiRF FFHE- 5 | AConplEssRPFORR, i t AGGt Barkgd
extracted fregmbhessevemt h tdequeseesntior s&6a08NtESi ofhen 3. tMet hodaagcor di ng

toclaiml o i which i ti.qnal rked _synmbols are inserted into the
second or t ggPF??ﬁggégueﬁgg, tﬁgigﬁg%%xﬂ%? eﬁﬁﬁfﬁ«xﬁtun???SEth8n§eventh
sequences socasprespedtmadenftrand heihgzenoh thahseiasbi narpedesymbod5 9

Jul'y 2004 4-ngMh§§,f95_eﬁeceﬁ§kags§gaéﬁeévst8faiQ%g&aﬁkiggsigxgapka to be

transmtted on Y Communi cation _channels, X and Y beéing positrve integers,
the Y comunPcaPTBRESERARRRAS Sratift aneousl y occupying a transni ssion

resource organtizeHeaSo3UEWEsgi ¥eehEanBs, chBR sHEewessi ve franes including
conpr essed- node frafgs havi ng east one i activeége[iosgdurin %hich no
h

a
synbol is transnmit ﬁ@l?ﬂeaiﬁ%%F PPBHCRGRDLIF sSYRPRAEh1RE Qﬁpgig@ 1~
1~ X) being transnmsymnedlsn athetbeurSeufh secuessieyveott@nsnifzsd oBhti Me

‘interval s each conpLLsin i n i r » ol ing a positive
integer, integers %f,atgﬁfﬁgT%Raﬁgf%k}¥ﬁ1%%i%%g%e??%%%%for each
transmission~time i Atakyibukinat ithe t eyabelseafi i the £ifth ~siyuenweth E >

0, LNicm < 0 if theigsgbdyt caBaEhesl @F dynBR1d)t &nedly COBRRESES BEih?aSt one
conpressed-node frame and, A g" O if the said transmssion tinme |nterval
does not conprise ah§SROTprESSEd- ADEEIRFAneto thBedeVi cEORBRPEFaEAGR neans

for formng a firstchegqunense of E coded

- 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. Method according to <c¢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.



synbols on the basis of information synbols of each streami (1 X)
pertaining to a transmssion tinme interval; means for formag 2dgar each
transmission tine interval relating tozg streami (1 :!'~i :~ X)) , a
second sequence of synbols including Ef + LN TTI + Z~N c: msynbol s
extracted frémthe PeritesefprenpeocesdingNiXmsiraeked syfrbehsprmeansnf or

formng a thE&ﬁbé?gu€8C8e0£r§MgR?%?e§yonanEEE&uH?EHEE?BiBPaHBFiQe ymbol s

of each second  sequence; neans | i stributing the Symbol's of "each third
sequence, WhiBR i%¥ floehed fResktivansiitegesis i me i it eeoamupérating to a

streami (| chanhels X) simtMt@neblis$99nMeBEsugliagnseguti yeag¥alakson
respectively assigned to the franes of the sajd transm ssion tine

i nterval , anaefs’BPrgSr AFIGEESFo G WSRO TNy mbble FUSEEEFLVE y
extracted fréomtnhe isejoEdhy assicgredddsnidie sidghds amesing 36 18aduly 2004

- nmeans for m r..eac . ane, fifth .sequence of s ol s.
I ncl udi ng théﬂéymr:)hq asétgfvﬁehegefrgl??t h %‘%ﬁluljé cewcljlultc ut For tsﬁ'é%so id fPame in
relation to exAensstitdmdi the< inkoXpathwanss ¥mpodisstaf batichg steeaynbol s

of each fifth sequenge kntyp) Y RAGRPNESaALns¥ERAl Sif eSPRET ivelke a5%i gned

to the Y communication channels; - ‘means for form ng a sixth sequence of
synbol s ext FAEEBESEVBMHIRE STEGRERD asEMYnédtesvadeh cadmunnesisbng

channel ; andr; nRAR¥SEJSAifOr Firaghed,Seventdeisefiuenceosh tgyBbol steh¥rp second

Ph Time ol ofatoPeEatrs ahon caef” limmmEedriton SoHhaRfl fo5yn5are

extracted fromahbaisevem htisequereevah whilatitrhe for st spareant at i obh and

the placing ef ;they)mapked gynbojs igehhe geepng,geguence, i ¢hsis,formed
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

SUccessi ve'framse, BhaTpertat T nBorBeke E P inatorth nNHEPLS ®ang2eibel ng
posi tive integers, $hxthhisjqudr&;es,ucaasl$i Yer f rarmssmindd irdg, campr essed- node
trans ted. and | nooRi e T i1t hat 6BF PR ortatt onc RS HEEPEeheNT i ni ng
to each transport e¢hampel,| gymkolp exxypagitedredeiomed thre t heeteutrke of
successive transm S§é@melt1(i;ér,e intervals each conprising Fi consecutive
frames, Fi bggn%h%cgoihﬁgV%iigée%%;hu%giion 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



met hod conprising the follow ng steps for each franme: formng, in relation
to each communication channel j (1 <j <-Y), a first sequengesgouposed

of estimates extracted fromthe tine slgys_of the said frame and, when the
said franme is in conpressed node, of nmarked estinmates placed at positions
correspondi ngeventhe seantnass pewi odsofto t be saranfmabteed- Winh eaelro
conmmuni cati o nel., formng a second sequence of estinmates by a

per nmut ati on gfgﬁﬁgllsgfé Pr’rﬁ?‘é"%gbf the first sequence; - formng athird
sequence of &sti nmat Bgdincbmdiinjcatsdvnmabeaseof ditwetisacondoseniuensg which is

tput f . ,cat i h | ; d_djstributi t he espimates of
Che thi rd sefnoaes ST Rt oRenPRatho Bcatle phe 85 Frates, Trhe %
segnent s bei Ag respdethwél pfagsigmessing t e K gittadnsporéambhanbebsneand t he

foll owi ng steps [ - .9 |y 2004 _each transm ssion tine interval
relating to §H tfrc}ga?t%sp%%?lschaer;\#el'5;l -SI6 ngreaceflo‘ﬁe?cfh YE{ueHeppys1ng

concat enat i ngstheatreespeatf ve sedpentas iassi gnegmbolshe sadgbedthnsport

chanmel fo LDBpLERTESSC! ISR (LTI LT L e Al e it o

estimates exsimeleanedushyt heofoupyhnger mat edtseqertiieeion i gresbngceach

o ket oL el d4 e AROcE ARG, o 0 1 R a0l geauencs of

-decodi ng t hetsamshosequbaoeeds, et iamal 5 lanichg opbplit ivegihbegdespded

Third sequentaFhr GRET oaat BHat fr anbr BBhpr I BELUAScoRBRPERAFPAG™BRSt ho

second sequehraseshhaiingr etf deeed foore tireact cormpeat tad | aarthanwilishand a
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



deleting of at |east one estimate having a determ ned position in the
concat enat ed sequence. 10. Method according to claim8, ingmigpodgde
formation of the fifth sequence for at khgast one transm ssion tine
interval relating to a transport channel conprises a deleting of at |east
one estimate havi ngaghdeteamsmits posi thioe | aAnthevhourtdlpeimyt ed a
sequence. 11. DevicerfQELBEPC ﬁéhﬂ@ly digital streans obtained on the
basi s of a signal recelygd and conprising estimates of information synbols
respectively~ transﬁPFWéHgaﬁbn§O¥ggbmﬁﬁﬂQQRQQmb&hémﬂﬂﬁienﬁﬁﬁnqaﬁé@usly

occupying a transm sskpacte§eUr CEagmégadi Zegh fAsgridiecesy ve thizameggignd
pertaining to X tr nsEort channel s, X and Y belng £03|t|ve integers, the
successive frames i hEeRUEPREEC %%%%djﬁﬁﬂetpﬁang amgsy iy 49 edstdone

inactive period durtngnwhishion tsyabohtesvalansmtted, and the estinates

f inf ti i.ni h t t ch | i (1 <, <X
being vecor vad i nt Reriueii i M f G 4 AP e MnehebTaRd' 500

time intervals eachfeonprd siengfHtleossqueniee dfr agesinftes beixgaatpdsiti ve

integer, the devicercoRPfhs| Alir (RS ¥ed REALBHcetOr each frane in
relation to each conmunication channel, a first sequence conposed of

esti mates exfracted:¥roFiPfie EPAE Hdtedf aHfeimadiad fehnethad, TWAER t he
said frame is in cospuessed andeformikgdaesiikint 88qhkacedodt syRBSILI ONS
Tor each Trame in rePatiBnbre Sosth HomAMITars o THAer? Bheetortn
sequence of estimategueycperandation of the estimates of the first
ey Moty culLPSTHIE L8 SPEILA MR A SBURRER L gl e
comuni cati on channgftputting the decoded estimates.
9. Method according to <claim 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



means for distributing the estimates of the third sequence formed for each
frame into X segnents of consecutive estimtes, the X segmammguduﬂ ng
respectively assigned to the X transperg Ghannels nmeans for formng a
fourth sequence for each transmission tine i nterval relating to a
transport chiamel inpgrysdcarasht iosgpris ingedhecoinpecssgventisarssi,giad to

the said trggsp rE ﬁB@BB%befQﬁtéBSrfr@HESdéﬁlééecéﬁbgls%ﬁéns”‘55'On time
i nterval ; nmeans pernmuting the estinates of the fourt sequence which

is formed for each F?3ﬁ§n¢§§|5ﬁrmﬂpﬂe|ﬁﬂ%ﬂQ%ﬂ rieTame nint 6ehat i aAspert
channel, and for fesghngcamhitht bagegHeneranhedsti ABL €5 rsext saghedctr om t he

fourth pernuted sequence; ans for .deletin ach rked estinate.of the
fifth sequence mh|cﬁ°mE°F8aﬁéﬂ§f5Ft&§€ﬁ gﬁg Egg T Fﬁ%ergé

relating to a transpoots oﬁaﬁhelsamdjﬂnamd(ﬂndwmwhemlkha sefijdeficemef - 4 0O
9 July 2004 symbol s;0n;hneohaskssch hBACO! RELKES! LORIASLAL oi08HI BN

sequence; and neans decodi ng t s xt h 'sequence o

formed for each traRSAiE5PBA FPﬁﬁESPﬁF@ivﬁlt©th?|hgaﬂélﬁetpaﬁssdrpf

channel, so as to egHtpyhifihergdgepded estimates. 12. Device according to

clain111, in which the me or fornlng‘the third se uence of estinates
o

f
conprise neans formﬁﬁﬂéa?BHaF Chgirde < rehahten £8r med
for the Y communi cataoh cbannelisaandnnmeaasniqr, akﬁéﬁ¢m@ géqghensé ame

Devi oo acoordi by t o BrARETL, PP B a1 o THFR S CheChEr th
sequence conpri se nﬁanstfﬁequﬁ@¢%tlng at | east one estimte haV|ng a

determned positiofehfst heofouetbypggmut edrseguencesrdfe, a third
Radi oconmuni cation termnal, conprising a
sequence of estimates including estimates of the
second sequence which is output for each
communication channel;

S - 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



processi ng device according to any one of clains 11 to 13.

- 40 -~

symbols on the basis of the other estimates of

the fifth sequence; and

- means for deceding the sixth sequence of estimates
which 1is formed for each transmission

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

formed for the Y communication channels and

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
deleting at least one estimate having a

position in the fourth permuted sequence.

means

9 July 2004

which are

means for

determined

14. Radiocommunication terminal, comprising

processing device according to any one of claims 11 to

13.

time

for





