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20 downlinks, that is to say from the base stations to the
terminal equipment, in frequency duplex mode (or FDD,
“Frequency Domain Duplex”).

UMTS 1is 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 of UMTS) is greater than that
of the symbols transmitted. The spreading codes
distinguish between various physical channels PhCH

30 which are superimposed on the same transmission
resource constituted by carrier frequency. The auto-
and cross-correlation properties of the spreading codes
enable the receiver to separate the PhCHs and to
extract the symbols intended for it. For UMTS in FDD

35 mode on the downlink, a scrambling code is allocated to
each base station, and various physical channels used
by this base station are distinguished by mutually
orthogonal “channelization” codes. For each PhCH, the
global spreading code is the product of the
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15 Figure 1 illustrates the contribution of a downlink
DPCH at a time slot in FDD mode, which comprises:

- a certain number of pilot symbols PL placed at
the end of the slot. Known a priori to the
terminal, these symbols PL enable it to acquire

20 the synchronization and to 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 DATA1l and DATAZ2,
placed either side of the TPC field.

The DPCH can thus be seen as amalgamating a
physical channel dedicated to control, or DPCCH

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

35 For one and the same communication, it 1is
possible to establish several DPCHs corresponding to
different “channelization” codes, whose  spreading
factors may be equal or different. This situation 1is

encountered in particular when a DPDCH is insufficient
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transn‘%?(th¥¥gféﬁ%lonperceptual importances and therefore
requiring different degrees of protection. Multiple
TrCHs are then used to transport these various symbol
streams. In what follows, X will denote the number,
equal to or greater than 1, of transport channels used
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 composed of
F; consecutive frames, with F; = 1, 2, 4 or 8.
25 Typically, the shorter the delay with which the signal
conveyed by the transport channel must be received, the
shorter is the TTI used. For example, a TTI of 10 ms
(Fi = 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 is 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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3 diagrammatically i]lustrates receiving part of MI'S t er m nal
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7 the “channelization” codes assigned to the PhCHs, of

each of the streams ry, as well as of any additional
streams which may be output in respect of other
communications supported at the same moment by the base

20 station, the various streams of symbols thus spread
beihg subsequently summed and then multiplied by the
scrambling code of the base station. 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. Block 7

30 demodulates the baseband signal restored by the radio
stage 6 from the signal picked up 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 < jJ

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

In the case where the symbols are bits, the

estimates r’y are “softbits”, that is to say numerical
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bl ock 2 and sé’@ﬁ@%éirﬁ’ée@n@g hPEkeBet 5281 BR fforgsabdsspecigicafips 3G TS
25.212). In these figures, e refe ences&arln the index I (151 < X
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station and 7-10 of the terminal can be embodied by

programming one or more digital signal processors
and/or by using specific logic circuits.
Figures 4 and 5 respectively detail the various
20 functional modules of the multiplexing block 2 and
demultiplexing block 8 (see the aforesaid specification
3G TS 25.212). In these figures, the references bearing
the index 1 (1 £ i < X) designate the elements
referring to TrCH i (blocks 20; and 40;), the references
25 Dbearing 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 blocks TrBk. The module 21;
completes each TrBk by adding thereto a cyclic-
redundancy code CRC, serving to detect any transmission
errors. The TrBk biy 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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In this case, the bits 3 of t ut sequence fromithe coder are
st oot &b ts oo stniet Padnfhe e SeREss: FateN Tate s sy b s

if g =2 or 0. The bitcastp mhkchings nodulgs i tlﬁlel emp@murwetqueﬁce)r
repeat bits of the sequences, as_ta rratch t he ra@e of the TrCHs

to the global bit rate “@ll V\%ngggn fhE PREN SR B it e e

eir
spreading 15 factors. FHoe dagutTTbloak$r CH)i,ifhere= |sl,defandecpaxf1um t he
i nfor magjpon provi ded b%! st be; higher,pgptgecol layers, a paraneter AN TTI,
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allowable on the PhCH or PhCHs glven their spreadlng

15 factors. For each TTI on TrCH i, there is defined, from
the information provided by the higher protocol layers,
a parameter AN;™™, negative in the case of puncturing
and positive in the case of repetition. The sequence gj
produced by the module 24; for the TTI is composed of G;

20 = E; + AN;™™ bits denoted gi,n (1 £ n £ G;). In the case
where the module 23; has used a turbo code, the
puncturing applied by the module 24; if AN;™™ < 0 is
limited to the ©parity Dbits, given the greater
importance of the systematic bits to the decoder.

25 In a given frame, the periods devoted to the
various TrCHs of the communication may have fixed
positions (before the intra-frame interleaving
mentioned below) or variable positions. In the case of
fixed positions, it may be necessary to append to the

30 sequence gi, by means of the module 25;, one or more
marked symbols which will not be transmitted (the wvalue
of the corresponding bit will for example be set to
zero instead of *1 in the output stream ry 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 exemplary
implementation considered here in a nonlimiting manner,

each symbol hi,, of the sequence h; output by the module
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t he
corresponding to the F; columns of the interleaving
matrix after permutation, and respectively assigns
these segments to the F; frames of the TTI to form a
sequence denoted f; for each frame and each TrCH i

20 (1 <1i £ X).

In accordance with the specification 3G TS
25.212, the permutation of columns performed by the
interleaver 26; is such that the symbol h;,, is found in
the frame of rank n; = BR(n-1, Fi) of the TTI, the

25 frames of the TTI being numbered from n; = 0 to n;y = Fij-
1, 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°) = [110], = 6, .

The sequences f; produced for the wvarious 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 various 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 ™“6”. 1In the
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the various Ji€is Ssf) the gsaamuy cegi®n haverNar nable post t bars, pérmy be
necessary to append toi the sequence s, by neans of the nodule 29, one or

nore marked synbols "6". In the - 8 exenplar¥ i npl enent ati on consi dered
here, each sihdee oF thr GPLRYE afegplneécal oGhponeby Jthevhisdul mupoer

(1':-k:l's Yﬁ&&%eﬁ&é YonW £ReSSzp¥dadang UrLawd t0 itdedugbers ofchits per

j=1 frane on the DCH of physi cal .channel |, which nunber 5 depends on
{he spreadiﬁﬁh?%%%i} %Tlﬁﬁgféﬁe?Beghgy EHthéFf‘is represented by two bits:
- WK = (0, SOif k &S (0 sy)WE=Kk¥X 30) if S<k:5Y'Y . j=1 The nodule 30
subsequent|ly chops the sequence w 10 in¥o Y segnents of Ul, U2, ..., Wy
consecutive synbols,ward (lgspectivesykas Lgns t hese segnents to the Y PhCHs

to forma sequence denoted uj for each R ] (L <j '~ Y). The

interleaving nodule 31j perfornms a pernutation of the sequence uj, with a
view to distributinglfpemodule 30 subsequently chops the sequence w

10 into Y segments of U;, U, ..., Uy consecutive symbols,
and respectively assigns these segments to the Y PhCHs
to form a sequence denoted uy for each PhCH j (1 £ j <
Y). The interleaving module 31; 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 matrix, and in

20 then reading the symbols of the matrix column by column
to form the sequence, denoted vj, of U; symbols.

The module 325 for mapping the physical channel
finally 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 325 can
translate the information bits with values 0 or 1 into
signed bits (+ 1), and assign the value 0 to the marked
bits “6”. It furthermore supplements the stream ry
addressed to the block 3 by inserting the appropriate

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 20;-325 of the

35 multiplexing block 2. In Figure 5, the primed



-15 synbols, wthin the current frame, over the Y PhCHs enployed by the
comuni cation. This interleaving consists in witing the synbols of the
sequence uj successively to the rows of a matrix conprising thirty
_colums, in permuting the colums of the matrix, and in 20 then reading the

synbol s of the matrix colum by colum to formthe sequence den&t ed vj,
of U synbol*§ eﬂﬁ?@%ﬁu?%rg?Fp@%? rRppiHy ERBLBAYEF AL cHARNEY™OPTFal |y

di stribut es Jhg- isccessi wansy g simdd t hereseguescany] Ficgnmethe Foel ds

DATAI and DATA2 of the tinme 25 slots of the curren ne. l e 32j
oAt rans| A (R RSB 6 T HOVSP GEGrBabFeY PRt dPOLPgRE bi e
1), and assingirdimmbmalauebP treatbe raf kelde hatkihg” .of ttl’ﬁelrbh]dasm)‘r‘éé

suppl emepnt s e stream.r ddr 3 i rtin
appr oprigt e% 5§ gnal I ﬁnlg tﬁ%t S ?E?%QFEQS | el%ﬂg{ T‘%%I gﬁl TP&:g %@t he
DPCCH. The @emﬂliﬁlmaem rthth ock 8 conprises nodules which perform in the

reverse direction, then [ t 0S f dul es
20j -32] of the 35 mJI tip eér?n%@ ﬁ%oc\g@a{:{1Q %n%' C%Jlaféeh SQléﬁe epgné“to%l@

ref erences &@sr é*é%é‘r@d:ttso thie eeReRERSVOS ‘Pfﬂe $yﬁﬁ§1¢§lt5e§te|rﬁg"l@ﬁ@gsarre

unprined refey epres DEbdH JEEBmA tHOr £iEN8s SIS sRAPIRER0f ot WaHRI t'S
formatted as In%{lﬁé ed, herei nibove by rfason oi t he marki of the bits
"8", Hes sy (sBEEBPLs) rdfer FRIRHRF18A%INTsi §Ridtiléant>bi ¢ . For

each 10 ns fa‘p@fmg'ﬁ’ldtRQChnﬁb@H,e ternncit on 52p e)hraltaodﬁ the srexqmﬁlece V'

of U softbi ertainin to the DPDCH fromth ATA ATA2 of
the 10 deno JPa{%ed t?? geq"f’ﬁ 8“dei'nt ePPedVi nnegO rr]g%% %1t9 ap:)él Jgh
i nverse per mift a?ecpfjtrbiDStha_t, ofhehd rastiMescedljuto eum spéeqeéneedv tjo so as

to restore the Spguanee ﬁit,%g&&mhe Unddu1ENesy SRAURECRY, UrhrAr &1 aced

end to end by t exi hg nodd 50 so_as to formthe 15 sequence of

soft bi t 35w SEFIUER G|t e%of‘bb%% ‘G‘,’C'I‘Y’]C‘}Phl Relphesciee thiseCE TN - TrHIE®H have
vari abl e posiHd oBsset Rhere the TrCH have variable positions, the

module 49 deletes the last EELH-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 whose TTI comprises several
frames (F;, > 1), the module 47; concatenates the
subsequences produced in relation to the various frames

25 so as to form the sequence q’; subjected to the inter-
frame deinterleaving module 46;. The latter carries out
the permutation inverse to that of the module 26; so as
to restore the sequence of softbits h’;. In the case
where the TrCHs have fixed positions, the module 45;

30 deletes the F;.H;y - Gi last 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 performs the
following operations:

35 - insertion of a null softbit (minimum

likelihood) in place of each bit which has been

punctured on transmission;



Y nodul e 49 deletes the last L U- S softbhits of the j=1 sequence w,
whi ch correspond to "8" bits. The softbit sequence s' produced by the
nodul e 49 is chopped by the 20 segnentation nodule 49 into X subsequences
f'i respectively assigned to the TrCHs.o For each TrCH i whose TTI
conprises several franes | e. 47i concater&at es the

>
subsequences prod'uce1{1‘3?‘Ff"1 é%?%ngfoe?ﬂ]e §8£FBEJE FPARESPEILH9asCt 6 form
t he sequence q'i SUb:])BlCt\Elﬁll(tl@ hbae bﬁéﬁrref;éaﬂ'eddehntt&lalneamsmgom)dusbe 46i .

The latter carries out er rrut nver se .t that of the nodul e 26i
so as to restore the sequéﬁ% ]feljhehOOd &?ﬂe case where the

Tr CHs have fixed poeTl‘ue on>$1tpturt£e &@qiulélec@f&c 30 afel ehes ndduRy. KWE;:- i@ | ast
softhits , rRrespond_to 18" hij he uence
of soft |t CF&?O pr odu gethrel%rrlégul e 29 |£8t hS% Fgce?ggze& ta?]lgﬂblt
rate matchi ﬁg%ﬁﬁiﬂﬂ%sm anrehspefher rymaed s fof | BEngespelest |hi+§'>§k835 -

insertion ofgra nyhkp9@f tBit EReni gUAL1EI keki hood) gk plage 1oft Lachbit
whi ch has been punct ur ed on transm ssion; - 10 - reevaluation of each

softbit corespiidihg o £hoi (1 Ied MeAsYepeatde ol r A8 on, so
as to shar pereduierdd kelhi haed sﬁ;rmere@fentﬂ;ecmmn@eq@en@aec blasQfs tdre nodul e

44i oded he nodul e I a ect K sion
errors 1ahe ?BIJO ¥%e Yetodé Ebl &q{iuleoll %%tt 43i can
be softhits esjnma”laafdjblmh f bt he larkel theodnamabelr efsllamennfiesngetrhe
required in guent o) si.ng. h bl.gcks o01j,
ﬂlleer D HENL HY OC&SS 15! asO“ g@%%iasc t%@s% %%% i

t he nodul e constructs the estlmate uIe 41i
verifies theé&hg rﬁléiﬁlitt ySofeamed GRE S NG (iQ/é[IﬁQihtJe- t hese Tr Bk in the

gt[J)tDput dstream a'i rel@ttng HATE GYdten,n 1AM B-8Y8EERY iFDIPAddLUl ar in
mo eS there is provision for the communicating terminals to

be furnished with time windows so as to listen to one
or more <carrier frequencies different from that
supporting the communication. This listening procedure
allows 1in 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 another 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-
generation network such as a GSM network.
During the listening window, which may extend
30 over one or more time slots of 666 pus, the base station
interrupts 1ts 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 wvarious TrCHs. In the
35 course of each 10 ms frame having an inactive period
(during which no symbol is transmitted), it is
therefore necessary, outside of this inactive period,

to increase the transmission bit rate on the Y PhCHs.



-15 there is provision for the communicating termnals to be furnished with

time windows so as to listen to one or nore carrier frequencies different

fromthat supporting the comrunication. This listening procedure allows

_in particular the term nals equi pped witith-a 20 single radio frequency

receiver to perform asur]grrents of radio gararret ers érmdulg 11%8f Fi gure
e f

3) with a view to po ST HUTONAL T CS??’%nE PsfhgnSSW F?.SS? F'8fa UMTS
FDD cell to Enodheer UMBS EBP cekllitysiing exhd fef ebingayreerpr2batefrom a

UMTS FDD cel a DR el " T [@ﬁi n l.ex"),; | - froma
UMIS FDD cel BEE@ aogg?;? of énese‘lt%lglo- ggﬁgr ati c_)r)\ r?é@tw\j\otfe{ %%c%%ggcgggsM
networ k. Dy nghehd ntisstrawitignni ditlowyr awsindls siayp , extrendo@ee ogeatara or nore

time slots ofy H66,ASsiddeppse shatited ML IAPERel bOnb-B8B8ELSRLAR O the
terminal. This interruption is specific to the air interface, and has no

i npact on t HEBRHURLBIEAS R e thrSbotife B °dhe bl ock 1 which relate
to the various TrCHsrhd n ifiee SPufOL68E ObfeaehRah8miEsipamechavi kakan

i nactive peri.od (duri,nﬁ,vvh'mh no synbol is tranjrsm' %hed), it is _therefore
necessary, G YePSFIPALSA A ctAN e PeritdieSto theFBEsEIHES r@hshi ssi on
bit rate on diherY Ph&he, -thkl ndhiese brfanetmar elsakd dorausel abgongeessed
- node. bn arder, f .gual Lty in f. o% in . r 2 ( ) or of
frame eF’ or 1'% cetj(‘%Fégﬁ% t%sbé a e%{déqg © yPt hgﬁfxn?grig%%lgrggogf %%R
transni ssi orffiguie bhsehowat itoe Sintransipissinh pdbweransminsieasé&dbln the
conpr essed- rdey | f (s QUi d8,0fod hesdpactiae PerjqdiinThe i akiglupt i ons
of transm ssion can take place periodically or on request. In the course
of a given JIMRARESIETIRAMDefralSt iThe sMBESCCcHVE edNBTFRRTAON FACH ve
period is admddamnedf 7cwbhe itbdpteakearmetie Fi gfif@nds show twe: .
mterruggl o] of transm ssion %ﬁ’ GAP2. The interruption Pl falls
Wi thin Lsi ngle T REApI L cd S EE FIRnE YOE, BHP1 TP TV ugtio BN Seap2

such as GAPZ2, are useful in particular for handovers to

the GS8M networks requiring a measurement window of

6 ms.

As 1indicated in the aforesaid specification

20 3G TS 25.212, an interruption gecing from slot Niirsy tO
slot Niast begins at the TFCI or DATAZ2 field of the slot
Ne¢irse, and terminates at the field DATA2 of slot Nijast.

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 DATAZ2 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 Method A consists in an additional puncturing
(relative to that which may be applied by the bit rate
matching module 243), serving to create the
interruption of transmission in each frame concerned.

Method B consists 1in dividing by 2 the Y

35 spreading factors employed in the compressed-mode
frames. A limitation of this method B 1is that it
requires the availability of spreading codes of half
factor, thereby penalizing the code resources in the
cell.



-straddl es two conpressed-node frames T2, T21. 15 Interruptions extending
over two consecutive franmes, such as GAP2, are useful in particular for
handovers to the GSM networks requiring a measurenent wi ndow of 6 ns. As
indicated in the aforesaid specificatiaqr 20 3G TS 25. 212, an i nterruption

goi ng from sl ot Nflr t.to, slot N~ st _begins at th TFCI L ield of
the slot Nfirst, EQﬁqnéuﬁ%%é%l t%@og SR BRTAL Gt nﬁl ?ﬁ lilln bot h

casesd tpe gnﬂuiestSE@asﬁ dihe ﬂn@ﬁlphexéngrabbm¢ks2ogehem&tenthevaﬁact|ve
period of the co 5 frrreb I h t
the remaini ng %%Agéégfj %Afl'g\%q% gé 2k A% Mhd N gflgggatflrgﬁegl o™

N corrpressed no two nethods A
and B can bafsuseddnmpnaaﬂ$drmp¢ﬁx thes dtha hed®hCHenad Phactyringe

TrCHs. 3 & n%ﬂggt Qnaly pupgt why Beatiygst o that
whi ch rra39/ be appl [ edq.‘rbh%ﬁhe bélsiltl'EI r?altchllr%}g nodul elr;l}g ££4 Ser Vi ngS to

create the h@ﬁ%ﬁrﬁﬁ@#ﬁ%’oﬂlﬁﬁﬁnsﬁh§5|b%t$ﬁl%%ﬁhn$rdﬁ§iﬁﬁﬁ%er ed thfet hod B
consists in nsﬂdduﬂég\gz@y ahd hﬂueY sBPr 6Pr gadé pgréact ar shemplkayedcen oithe

conpr essed- node tatlon thls nethod B is t requires
the avai | abiI¥®RP %ﬁ Q%Yeaﬁb 6Hesr8FehaWP h3@Cor MYGEr% gﬁéena 'zi ng t he
code resourcﬁﬁdjﬁndﬁﬁﬂ @mﬂitraldﬂ 1&@th@dc&saoshsra prmbkbmlwh@n tilse
comuni cation._ us st_on e_t s ti. nterva

681 L ed o5 M o8I0 USTRANGRC,  ERERTL IoLAR.! e LRk

covers ~these franes i A conpressed
node, then td&srmhblecnmﬂpqnntuxﬂ|$M§EEmn@ICb@Ibarr|ed out speC|f|caIIy in

this frame, this beldgLiiaky, o el thsbalerlaayidng apekbediby the

nodul es 26i and the erierated in the sequence of synbols by the bit
rate matchi MeihRfll e 224i FeANITEEdi t PondPTEBREt r i :trin t L THLd AT e a

turbo code igfodiOf uspeh di08 tthe eRannghl €06189i08 aard Chidnfultdiatl ddirigs not
deSIrabIg to fggﬂlgé%oggﬁgﬂﬂa%kg Eﬁgures 4 and 5, and hence an
increase in the complexity of the base stations and
terminals, which must naturally be compatible both with
the compressed mode and with the noncompressed mode.

An aim of the present invention is to limit the

20 impact of these problems in the systems using a
processing suite of the kind described above.

The invention thus ©proposes a method of
processing X streams of information symbols to be
transmitted on Y communication channels, X and Y being

25 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 1inactive period during which no symbol is

30 transmitted, in which the information symbols of each
stream 1 (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

35 to a stream i (1 < i < X), integers E;, AN;™™ and AN;®"
are defined such that E; > 0, AN;™ < 0 if the said
transmission time interval comprises at least one
compressed-mode frame and AN;™ = 0 if the said

transmission time interval does not comprise any



*Accordi ngly, the conpressed node according to mnethod A requires a prior
fairly significant nodifications to the nultiplexing and denmul tiplexing 15
suite according to Figures 4 and 5, and hence an increase in the
.complexity of the base stations and -terym.nals, which nust naturally be
conpatible both with the conpressed nﬁge and with the nonco res ed node.

An ai mof t ORI dFA€ 1o FPRit TRENCS0 iFRI%RYEL
probl ens i n fAdI6 @yRiEME tegisg far pé@cesstmsrmg@l@ﬁ tHhiendi ridut@eﬁ;erli bed

above. The |nve tion thus roposes hod .of ~ processing X streans of
i nf ormation ™S r]Colirs t's® b& spt_trr aﬁ‘srﬁt@er@ Sc\i()@ ommuni cati on channels, X and Y

bei ng 25 positive i nteagersy & nfihsthseheeNceomtiumi caymbn 1 sclaaieel on
si nul tangously occupy,a LEARgM §81 %fo%ﬁw%‘é&%% %98‘815%@%&%&%%

frames, 1n which the successive franes i nclude tonpressed-no rames
having at |east oneStirRaminerpeinbeyduei hiewhiréd neagpricisiion 3gme
transmtted, in whicihtde,dnformation symbols of each streami (1 <_ i _<

X) are transmtted in the course of successive transmission tine intervals

each conprising TFi UisEdit fveSrrafesSeqenis ngt aSyBbrieye 15w and

i n V\:hi ch, for each tgm, ansmmiﬂﬁn 40w, ¢mnt§3|;rm@¢1§ eleadt 3@ t3R] t eramstdream i (1
1%() i nt eger Ei, ANITTI and ‘?\Ineg nare defined ‘lgch that E > 0,
AN| cm <18 if the saidtTil atRHIYTOrER Yint SPTRKELOMFPPSLE  at | east one

conpr essed- rmd_e f+ anforamthd®Ni € m £hOrdf thqusacd brfansyndsilen t]dymeai nt er val
does not conpri se a;g?rmdltat orfO'TB!’fes%%% %ﬁnééféﬂa o}'hetr}l;%th r|ses

the follow ng step eacC ransm ssi on I'htefval ~rel ati ng
streami (1 :~- i :!seggence;formng a first sequence of E synbols coded

on 5 the basis of idfor BbuOmeyehel %yﬂlfbotl@e Seli E'heStt'i'ﬁ%@ Pty idg to
the said transm ssion ting interval; - formng a second sequence of

symbol s1Pncl udi ng B4 AKE J9FIMSRE c AT s FREGES UiV Ea B P From the F

segments being respectively assigned to the
frames of the said transmission time interval;
and

- for each frame of the said transmission time

20 interval, forming a fourth sequence of symbols
extracted from the segment assigned to the said
frame,

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

25 transmission time interval comprises at least one

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

and the following steps for each frame:

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

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

35 being respectively assigned to the Y
communication channels;

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

assigned to the said communication channel;



-10 first sequence and - AN cm 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 15 into Fj segnents of

_consecutive synbols, the Fj segnents bgjng respectively assigned to the
frames of the said transm ssion tinme interval; each franme of the

; and - for
said transnission tine" 20 “Piler VAR g h f%ﬁ??%eéequéﬁéngH syhbol s
extracted fromthe ssgmenthassggardet oft bgmbaild biyr ammerrhesaiach of

pernutation and the cLh th [ ked ynbol s in. the second sequence
when the said 25 tr§%§n$ %?%%St?ﬁegﬁ%t%}§% %%%%??g%é %Pdleast one

conpr essed- node franerdesngtsicd thateasdchcommiedcatyobolchbenedgs,in n t he
third seguence, to atﬁ%%”?ﬂ&tsaégi998d559daf%% re -Jggk%ig e(_j;md t he
0% :

foll owi ng steps for eac rane: formng a fi'fth sequence of synbol s
i ncluding the synbofsomfthees¢venth seqgueneer output for the said frame in

relation to &ach i e@id sadlaStid PMd ngyinbBe 18y ol 5 ohietiBe il fddESRguence
into Y segnents of, sypbols, the E'sggnent 35 belngeresgectlvely assi gned

S
to the Y comRRTREEPHA cHIhn&AE BRPugacRtaermuAlPearrén ¥RgRNE e f or i ng
a sixth seqentefobmsyibolis exdnmeiakd rmead hessegienrio MsdrEH® the
said co nigg%éonnch nne . eac cat.ion channel, form ng

l; 5.-.14 or h co @'
a seventh §%quen%ea l%?n%%Féo%yl% %?nﬁ?gfﬁgngg? th r@?ﬁbols of the
si xth sequence; and TheandNKit'tnagked egwhodsmmenirespioon dranmtedseito tine
slots of the,sald thame,qsyPS eyhhachedng’ UM Lh51 sey kR Seauance
framework of method A mentioned above. The use of a
marking makes it possible not to actually puncture them

15 at the bit rate matching level, so as to avoid having
to modify the interleaving and segmentation modules
264, 2741, and possibly the other modules of the
processing suite. This results in a simplification of
the communicating entities since these same modules may

20 be used in the same way in 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,

25 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 313 of the suite of Fiqure 4, nor any of the
modules 46; to 51 of the suite of Figure 5.

30 The process 1is 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

35 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 TrCHs have fixed
positions, that is to say before or after module 25;.



-each of the said marked synbols being del eted before transm ssion on each
communi cati on channel when the said frane is in conpressed node, so as to
husband the 10 said inactive period in the course of the franme. The -AN cm
~marked synbols correspond to those ta jwhi.ch the additional puncturing is
applied within the franework of method A nentioned above. The_use of a

mar ki ng makes it pod¥iHIEMNASRE acRbatt§ BaREEHF el PHERF18 at tRESHit rate
mat chi ng | ewel ,a s@eascéoaduptddhaw nghe tiompshdrytdticon nd £r traviebgvand
segnent ati on ducl es 2 6.is. 2 7:L, and possibly the other nodul es of the
processi ng SHTECTHEH eSS in a sinplification of the communicating
entities since thesenssame fwdufesmimy 20 fHersisedeqnenbe s&mE; wapdien

conpressed node and j C S d I e of
execut i o% of the préﬁebsdggt%gpéggd%%rq%e _fsyIrr'It])o %ﬁgg&ﬁeg?’ﬂggﬁl otfhe
sevent h sequences WRath hétieame Ls i Sonpress&d npeetaRBingt Hout abei ng

extracted fromthe sgugih SEEIENCES fHed¥aNsm ssion. In the application
described earlier, this nakes it possible not to nodify any of the nodul es

26i to 31j of the si¥EOf Ler g™ Ndor faRy SFCH her 2RdatF 25CR361E 16 SIj  of
the suite of Figure inte¥ralherdIHELSS t6 aompaidanl & W1 h<the<uge,ofs the

DTX bit as described earlier. For this rpose, i.t j.s fficjept: to
i nsert i%di tional neEtREd y?ﬁ)%Lll%r}c%eBE S ﬁ#’f)ﬁst Hélcslé\ﬁelﬁ}% e ué{@es so as
to be transmtted withARET 0 tavamsiiisssi ertpaweed i rfiront hetsecodd ret t he 35
fifth sequence. It isse(%{fg ed t taRged Rsend iao%a}?r[botl@e' -ANi c' mar ked

hal p Pe e {

synbol s for the additi unc uryﬁg can b rformed either before, or
after the insertionmkfang hoDTXBIMING na t kB lgdsesamiance hef TsgRdHAve fi xed

positions, that is g say rheker e Hmafdefofodyl & n2d saymbéﬁs brothem aspect
of the present invention relates to a device adapted to the inplenentation

of the above mnet hodeTBHpri’IURpes’

- 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

20 symbols respectively assigned to the frames of
the said transmission time interval, and for
forming Fi fourth sequences of symbols
respectively extracted from the segments
assigned to the said frames;

25 - 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

30 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

35 communication channel; and

- means for forming a seventh sequence of symbols
by a second permutation of the symbols of each
sixth sequence, and for transmitting, in time

slots of each frame on each communication



- means for

forming a first sequence of Ei coded synbols on the bas

I nformati on synbols of each streami (1 < i <_X) pertaining to a
transm ssion tine interval; - neans for formng, for each transm ssi
interval relating to a streami (1 < i1 - X), a 10 second sequence

synbol s including Ei + AN TTI Aﬂ_cn1s nbols extracted fromthe fi
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to husband the said inactive period in the course of
the frame.

This device can in particular form part of a
UMTS base station such as described hereinabove. The
invention also has an impact at the 1level of the
terminals, whose demultiplexing suite must be adapted.

Another aspect of the invention thus relates to
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 simultaneously occupying a
transmission resource organized as successive frames,
and pertaining to X transport channels, X and Y being
positive 1integers, 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 i (1 £ i £ X) are
received in the course of successive transmission time
intervals each comprising F; consecutive frames, Fj
being a positive integer. This method comprises the
following steps for each frame:

- forming, in relation to each communication
channel j (1 < 3j < Y), a first sequence
composed of estimates extracted from the time
slots of the said frame and, when the said

frame 1is in compressed mode, of marked



-- 16 channel, synbols extracted fromthe seventh sequence c and the said
comuni cation channel, in which the first pernutation and the pl aci ng of
the marked synbols in the second sequence, which is fornmed 5 for a
‘transmission tine interval relating toig stream i(15 i <_ X) when the said
transm ssion tine interval conprises at |east one conpresseq-node frane,
are such that eachQﬁ%%&QF%%ngg?c% | 8hgLOSHF AHE t APT HESBYURHEE Rhich is
formed for the said tHeansa&Esiven gddmd G ey walid tiransegnment assigned to
a conpressed-node 15 frane, each of the mar.ked ynbo%s bei ng del eted

i d
before transnission SiF eathcRomIRTERE LS glc?ﬁ'annc«g}"”érbe s t9 AitPand t he

sai d i nactive peri ockdavrichesequeseecofof tdet fmanes Ty sa dpeiro@tednonn
particular form part_of - %ﬁg; ' qgﬁ? fgseL i bed herei nabove.
The invgnti on al so %%st%n el%gnc. at ﬁgéqeg\ckejl 0 %s% tcgér'rri nal s, whose
denul ti pl exi ng sui t €aniitndhed adabr@dsemerper ospetimafeshdncAuginidon t hus

relates to 20 a nethad of, qUoCessi ng & digbbRl SLE§ARE AL ghned ons the
basis of a signal received and conprising estimates of information synbols

respectivel y transnidttéitalichy oA ch siafiitRd oP e Hatet el 5i @R t aneousi y
occupying a transmdEison Hasiol Ce thlkgankgedmasesUCCESSI iEhd I amS rd25 and

pertainjpng to X transport channels, and_Y bein positive integers, in
whi ch tLQ successi ve FFHHES iﬁ&tﬁdeﬁonp‘?eé%@%%tgodeofrar?@?sl*?ﬁﬂ%ﬁ €at | east

one inactive periocsmatgemnwhi chenoXsysdghentsst ramismg t tredpecarnidrelly whi ch
the estimates of inf o1 i ch transport
channel i (1 - i <_ %é%deeoyr%%g%}%e} is%ét}ﬁgééﬁ)ﬁuré;ga%r?eg%ﬁ:cessi ve

transm ssi omnd nehe nfedvawdngachtepapr feF nedh cdrissranisal o atdgme Fi

bei ng a posijtineg vt 8GNt iy St dTBd Roeh BFd S@sadhe1 ol | ow ng 5t eps for
each frape: 35 - formng, inrelation to each communicati on channel j (1
<- <_l@) a fifétzgﬁaﬁﬁﬁbea fourth sequence by concatenating the

’ respective segments assigned to the said
transport channel for the frames of the said
transmission time interval;

- permuting the estimates of the fourth sequence

20 and forming a fifth sequence of estimates
extracted from the fourth permuted sequence;

- 1ignoring 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 variable

30 positions in the frame, the formation of the third
sequence then 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. In

35 the case where the TrCHs 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



*conposed of estimates extracted fromthe time slots of the said frane and,
when the said frane is in conpressed node, of marked - 17 estimtes

pl aced at positions corresponding to the inactive period of the said
_frane; - for each comunication channel-; formng a second sequence of
estimates by a pernutation 5 of the estimates of the first sequence;
form ng a tHitr dleegtierde oFStedtatrat @3Ving| adidRf cesinsrht eesbEiehmeigecond

sequence WhitGf ISyt PHrfle EaEdyeemBrini cation channel ; and distributing
the estimates of the third 10 sequence into X segnents of consecutive

esti mates, the X sedhEnt T HIHNPT SR IPVAPYSCasei §RECRo2PHRBTRL £8Nnsport
channel s, arthd hiand Déhomt i St eps Lk seaeh HoPNSIA SSh 08ah i ABrmi Phetval

relating5to %.tr%ﬁ®ﬁ9rt channel i < _i_<.X); 15 - formng a fourth
sequence’ by Corcat enatiHd™t Té@%%é??§€”§§ﬁ§%hts assigned to the said
transport channel- f orearhe foangsrofinighe Sar deathanSmarssi on tredmtiioher val ; -
permuting the esti es t u 0 and.fqrm fifth
sequence of estina?g%)igil}aéﬁg@9¢$%§kfﬁ@ ?ggﬁ?ﬁgbe?ngﬁggksgq%ggag? -

i gnoring each mar ked-a@dans eodf asidrfatfash exbyaehed, Lo f ohei fgme si xth

sequence of synbol 5105t 4 herbashe afaide ey asbi, ™iREnOftheS bR fifth
sequence; and - decoding the sixth sequence of estimates and outputting

the dech¥ed estimat d£aM el BT i €eRERS Rt HASIF /i BT kedo@FCiMRRSUt  any
problem In the casgpwhai® the Trgddsi hiames Vakicated pod@ip@si t+&NS tih t he
frame, the formation of the third(;g) ence thf 0 rises a concatenating
of the second sequet®&e W & arE 1 réh?f%ﬁ hg Tommuni cati on channel s
and a del eti ng of- atmdasast fone festriimat,e fiawi rgcha Tetrer minededegiitonon i n
the concat enat ed seqﬂ9ncgachn communication channel, a second
15 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

20 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 respectively assigned to the X

25 transport channels;

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

30 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

35 i, and for forming a fifth sequence of
estimates extracted from the fourth permuted
sequence;

- means for deleting each marked estimate of the

fifth sequence which 1s formed for each



-35 the case where the TrCHs have fixed positions in the frane, the
formation of the fifth sequence for the one transm ssion tinme interval
including this frane in relation to a transport channel conprises a
deleting of at |east one estimate havimg a determ ned position in the

“fourth pernuted squence . The |nvetnt| on al zorprlciposes a_device ada%t ed to
the inpl ementation &f 2PRMd SFePRod, “AT ch 10%T F6rm paf +2E508f & UMD
termnal, and conpritsiangpot® lchanmehnd,foandorfimngfotwingach tiask in

relation to each co tion chann flrst eguenc PQ d of
estimates extracted>Fr omt% b n%yrrr}g?o%s of %}he é%l a°f P Cké %wﬁﬁn t he
said franme is in cesprassed nﬂm‘“de;herrﬁmfédh ssusates apnldaced at positions
correspanding to_thg ipactdy p(%é&gllr% t hg said fhanme; Qr

formng, for each frame in relation to each comuni cati o%uchanneF a
second sequence of cestimaess Why cherifutfannesd ofox heackstraas@ssetonhe fir st

sequence; - neans f@fkOriAtGhvd10r r£BLHiAGaRB, 2 thikshosequrAaRef
estimates including estimtes of the second sequence which i's output for

each 20 communi cati 6R é‘ﬁaﬁﬁeputpuﬁfeé}% fdecogiest S5dmat§st-he estimates of

the 25 30 35 third SQ%@QnCﬂei’@ﬁﬁ@ﬁ fa01d eagkahragesi ngo Khéegﬂ%@b&tOf
consecutve.estimates, t ment s, bei espect i assigned _to the X
P BRREE e TRl dheqe

transp cHANRBIFS O™ ks aPB?a orh ng'% R 08 AR 15
transni ssi ononilimiitnngr vakempl atiyngettipodiménamsporittichamiererme to

concat enati pgt ggpegg%gegya%gn@ggnqplt $;3%$).9ned to the said
Figure 1, commented on earlier, is a diagram
illustrating the frame structure employed on

15 the downlinks in the UMTS system in FDD mode;

- Fiqures 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;

20 - Figures 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 Figures 2 and 3;

- Figures 6 and 7 are flow charts of procedures

25 which can be used to carry out the bit rate
matching on the TrCHs in the multiplexing block
according to Figure 4, in the case of the use
of a convolutional code;

- Figures 8 and 9 are flow charts respectively

30 showing modifications made to the procedures of
Figures 6 and 7 1in accordance with two
embodiments of the invention;

- Figures 10 and 11 are flow charts similar to
Figures 6 and 8 for the «case where the

35 information bits of the TrCH are protected by a
turbo code.

The invention is described hereinbelow within
the context described earlier of the UMTS downlinks in

FDD mode. In the examples considered below, the
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bits, respectively.

These procedures use parameters eplys and eminus
defined as a function of the numbers of bits E;i, G; at
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. E;
Cminus=a. | Gi-E; | =a. I ANiTTI |
with a = 2. The numbers E;, G; are determined as a

function of the information provided by the higher
protocol layers as described in the specification 3G TS
25.212. The variation in the number of bits, due to the
static bit rate matching is denoted AN;"™'. 1In
noncompressed mode, we have AN;™™ = G; - E;. Within the
notation wused in Figures 6 and 7, m designates the
index of the symbols ci,n in the input sequence c; (1 € m
< Ei), n designates the index of the symbols gi,n in the
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 =1 and e = E; on initializing 60 the procedure.

A loop 1is executed for the successive values of
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 epinus. The bit ci,n is punctured

or repeated whenever e £ 0 during the test 64, in which



-which can be used to carry out the bit rate matching on the TrCHs in the
mul tipl exing block according to Figure 4, in the case of the use of a
convol utional code; - Figures 8 and 9 are flow charts respectively show ng
~nodi fications made to the procedures ofy; Figures 6 and 7 in accordance with

two enbodi nents gé the invention; -, Fi gures 1Q and 11 arﬁ%{lowc arts
simlar to FiGuresd®e I E T of tie ¢HSESRABFEY Hd' PhEBrmMnti BX Bits of the
TrCH are protdateeckhy.a turbo code. The invention is described hereinbel ow

wi thin the context scri be rlicer of .the UMIS.downlinks in FEDD node. In
t he exanpl es consi dé%;ed]{}lﬁ)% gevsgt & -p%tunrold}gri fpajf(?%ﬁ% de By et
i nvention o®durisspentioahey Jatstt heftevelthef ddwrdnidntriate 6t offi ngienodul es

24i, 44ic a f 32§ i foryinterfacing w RhCHs. 5 Ve
firstly %ons%?)é@rtezx{:ge DS et n (Phergelob M uhBhoL) STGNd e | el o 231
appl i es a cé®fol Biforaln 8bdeld| mathi becaymctiyredut pod Btep f Fémishe coder

all have th&esated esat h¥e tomerdancent 9 bhe decoder. 5oEigubgs 6 sand 7
show an exenpl ary enbodi mrent of the 10 procedures applied by the bit rate
mat chi ng Todiice D4FEUY nSERECEAEe %of 2R et iR F IR BReaingfst it ih of
bits, respeerevalnit ThEse proceticestesnipatapeliers eple’ erand RMduis
del hedy 5 3anckhonfle s LS 81 Bl e S, oods Hisdppul and o
(Figure 6), rarece@ure Eisi rtetrienadzsse whenepet #t ilan (Filgamel 59, . mThiss val ues
O e DR ey LS e KR CinusTRce LB
step 63 for the next iteration.

The procedure is similar for repetition (Figure

15 7), with the following differences:

- the step 66 of placing the bit c¢i,n 1in 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 1s executed for all the bits of
the input sequence (after step 63), and re-
executed whenever a bit must be repeated (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 procedures
of Figures 6 and 7 to the case of the compressed mode,
with a minimum impact on the remainder of the

30 multiplexing suite. This is performed by placing marked

bits “p” at Jjudiciously chosen positions in the input
sequence of the inter-frame interleaver 26; for each
TrCH 1.

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) 1s reserved for the “o” bits. It will
however be observed that the marking of the “p” bits
could be the same as that of the “o6” bits.



-function of the information provided by the higher protocol |ayers as
described in the specification 3G TS 25.212. The variation in the nunber
of bits, due to the 25 static bit rate matching is denoted AN TTI. In
nonconpr essed node, we have AN TTI =_Gy,- Ei. Wthin the notation used in
"Figures 6 and 7, m ignates,the inde of t.he synbols ci,min the input
sequence ci (1 < dﬁ@ Ehn%iem gnat'€%e t hePi ndé&t(ﬁ tlﬁ%f%{/‘?’rbol 8€gi,n in

the 30 out putntsedquence g|2611 <maRes_ Gt), ﬁ@ésﬁbﬂiéSI @r@at e@aﬁrycowatter
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punctured &© t &% whehaviergete tGlﬁdu)-’l kg Chhe these 6moduhea,h|t@lq - 21

case the coumeer - 'ﬁatl@&ﬁeﬁﬁﬂéedpb@ﬁﬁ%ﬁ 63,y dhechyal Yge ephis thln the
case of puncturing (Figure 6), the test 64 is perforned just after t he

decr ement i ng S6® 19 hJent%rE%’h%%‘? 80Fn dachott &ranisert Wféﬁ‘metg Ghien t he
t est 64 t he-dhiito cdtdagshouldrnetrabempintiedseinto Ste€Po68nksea8X@gut €d so

as to ce t.his bit. ci osition.n in out put sequence, gi and to
i ncrerre t 5 $Fde X By %Hespd?ﬁ”fesﬁté P?ﬁ?é{ﬁ‘an%{be}lﬁ?ng?‘@s“\ﬂ ®*he end
of loop 10 ©eést 67 aljeinsttdye 6Same GGy The bbmprateetnteddengangr deedure is

term nat ed OOT% wWise, mis increnented by one unit in step 68
before ret u\rp% ng tprel‘:s]se gfef or the next iteration. The procedure is

similar for repetiti®dn ¢ eguﬂ@VGlS ¥, Wheh xerei vt oianpidialf,er ébees: 20
25 - the stepG&FifathlRE NGd hedi natle MilM (1R OUtRUL SEPMERCE taRd Of
i ncr errelnél n%otmrgﬁ:elsnsde%x mrg)depraerceedaelssé r}rclalrgoerst 64 pertaining to the sign of
- for each frame and each PhCH j, the extraction
module 525 completes the softbits r’; by placing
marked softbits at the positions corresponding
to the "“p” marked bits. These marked softbits
20 “p” have a particular wvalue which is not
employed for the other softbits, for example
OxFF for softbits of a byte. The positions of
the softbits to be marked are immediately
determinable: they correspond to the DATAl and
25 DATAZ fields not transmitted during the
interruption when the frame is in compressed

mode. The number N;T¢"

of marked softbits “p” is
simply the difference between the number of
bits processed on channel j in a frame in
30 noncompressed mode and the number of bits
processed in channel j 1in the current frame
(Ny*® > 0 in compressed mode, and N;™* > 0 in
noncompressed mode) ;
~ the modules 515 to 45; work in the same way in
35 noncompressed mode and in compressed 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



‘the counter e; - this step 66 is executed for all the bits of the input
sequence (after step 63), and re- executed whenever a bit mnmust be repeated
(after step 65); - when the bit has been repeated sufficiently (e >0 in
‘test 64), the iteration termnates wiith, the end of |oop test 67. The

i nvention proposes to adapt the procedures of Figures 6 and 7 to the case
of the conpressed noed 44 thnew d P raed 3 npact Pealthengenhi hber botst he 30

mul ti pl exi ng suite. Jkhischs peff@ined by iphaci Agvaarkethe Ridrk " Ptpat
judiciously chosen positions in the input sequence of the inter-frame
interl eaver 26i for ¥¥EH1ONEHAYNQMLY /i npl ement ati on consi dered above,

thiMS) | 3(5 mar1;<i nahparr:crfeomﬁlé@ glgplb@@i %ieasﬁk" R bdkﬂe bé’a&rﬁ-@ev(%?ypiﬂit g
synbo : : ich remains avajl abl e n the markin iS reserve
Tor the 55 b te LGN RA LB AL Ve TR S A% g of the - p
bits could be the gare asmbdat off bhes" 8f brtcH i1 22r Theamar kifrgrof the
"p" bits before the .interleaver 26i makes it passibl.e carry._out
dommstreanlﬁﬁmih%pgﬁf e ﬁﬁe %%%?tF@ﬁ&ﬁlﬁghc%%rgﬁSOthqd$$%ﬁ'by(Fhe+
conpressed WOHES) /Pief endblyhe t husbsraddi thonal hpuioburicngoe s mperkkedr med at
the | evel ohgine,, TREMESnIZbe{ShalAROChO thide 2t PhGH chhese-BRAYLe tag
the "p" marked bits, position themat the level of the require
interrupfi oMiartd Bo nd® ceansert 1AEmiPol t hén QRIRF at%]fe Woder thansnit
bits set topzyiainstRahed JANDigppdabpésds IR sneBkesikt oROSSIDlR to use
the nodules 25i to 3%; in tgg sanme way in congregsed node a&d i n
nonconpr ess & SrSHF A HCR HEF 1 eRR 1RFCTRBPT LRI VBr TP&r APHAFE Pfte frame
nodi ficatioms bd hemdadd ,i rororgereddingppactorbepetbataimyessedhrode are
al so n]nor:ph;é%éaiﬂ%hggng%Egﬁhe@ﬁhtﬁ@CERBUn£Qeo%xgkg%ﬁho%it rate
15 matching already carried out 1in the X TrCH of the

communication. When the frame 1is not in compressed

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

the TTI to be marked “p” is given by

-1
Ame==3:AN”“md.Finally, the sequence g; of G; bits which
ﬂ|=0
20 is output for the TTI by the module 24; comprises E; +
AN;™T + AN;™ symbols representing bits extracted from

cm

sequence ¢; and -AN;"" marked symbols “p”.
A first manner of proceeding at the level of
the base station (method 1 hereinbelow) consists, for
25 each TrCH and each TTI of this TrCH comprising at least
one frame in compressed mode, in identifying the bits
which will be found in the compressed-mode frame or
frames after the other operations, in particular of
interleaving, executed in the multiplexing suite. An
30 algorithm of the same kind as that of Figure 6 is then
executed on these identified bits so that some of them
are marked “p”.
Figure 8 illustrates an embodiment according to
this method 1, showing steps 70-76 replacing step 66 in
35 the procedure according to Figure 6 or 7. The
parameters eplys and epinus for the bit rate matching are

defined as earlier (epus = a.E; and epinus = a.| ANy,



"nmodul e 52) conpletes the softbits r'j by placing marked softbits at the
positions corresponding to the "p" marked bits. These narked softbits 20
"p" have a particular value which is not enployed for the other softbits,
for exanple OxFF for softbits of a bypa. -The positions of the softbhits to

be marked are j medi at.el det Enlnab e: they correspond to the , DATAl1 and

25 DATAD fi B1ds NI IT st D1 ed Burchl THE CRent s uBer BRYaheA EheoFr ane i s

i n conpresse€dr noue. adhetmunbérgWﬂﬂﬂunﬁngEEMedashfﬂhﬂﬂs ' pdndseashnply the

di fference Qe%mgpqltgglggggﬁé 9 R't§FEr8?e§ﬁ§g Qgcghannel j inafranme in
e n

30 nonconpr éss node "an anber procéssed in channel j in the
current frame (NTG > 0 in c@npmeé@eh frodle; Nand NN TG O in nonconpressed

node); -sthe nodul es 51 to 450, wq&_ in the gpeg ey in 35 nonconpressed
node and in conpressed node; - t e i nput of the bit rate mat chi ng
modul es  441tkhi 8h operat & £ d%§@WP%@Hredﬁ%ﬁe@dqqﬁéoqﬁﬁkéﬁm§$ﬁﬁ§|ts "p"

are det ect edmgl 1delf ednif1OM £8E SeqUWENRGE i@ lsteBﬂestdyhesﬁét? dees not 5
- need t knom/a prlﬁ r whi ch
i 0

positions of t bits .of the
have under g&?€ t HedSRd A Itﬁﬁﬁct{ﬁ?W§ ofh qﬁdeFESJﬁélw?bcﬁthﬁork in
the same wayymbo Inaneonpr EL siee ﬁadedamdounmnommre&&ednﬂxkied%mrrummer of
blts of . Jr CH er er the i t e chi.ng is _de ted an
(B +1JAN| e)‘l— ;iéf dﬁlcﬁ] %%Jl%t%d JALR ”?1‘6 cldch3of 'é?a

& nuRD&Y Dits haV| bé “nmar
frarre ni beld@f@nregitearheerﬂ of thils TEOHNEO s BOtniir_ démprleassdaehot ed

- ANcni ni ] ﬂoraecqmcefé@ﬁ ) nodg, 1Eh€esEO$'1§' V%h@“%?% o‘.LA'EF",LQ‘e]ce‘i%%“dS on

t he p05|t|on and on he duration of the interruption in e course of
frame ni oft™nhevad¥re o spFeadi ngt f &6€6r s’ per tAERI nghe o iiexy n is

incremented by one unit in the final step 73. If the

15 frame is in compressed mode (AN“[col] < 0 in test 71),
the counter e“[col] 1s decremented by the value
e ninus[co0ll. When e“™[col] £ 0 during test 75, the
symbol gi,n 1s marked “p” in step 76 (the bit c;i,n, will
be punctured), in which case the counter e™[col] 1is

20 incremented by the value e®iys[col] before incrementing
the index n in the final step 73. When e[col] > 0
during test 75, the module 24 goes to the aforesaid
step 72 to assign the value (0, ci,n) to the symbol gi,n
which will be kept in the compressed-mode frame.

25 Another way of proceeding at the base station
level (method 2 hereinbelow) consists, for each TrCH i
and each TTI of this TrCH comprising at least one
compressed-mode frame, in applying the Dbit rate
matching algorithm according to Figure 6 or 7 to the

30 sequence of bits ci, while taking into 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” 1into the first positions of the columns

35 corresponding 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.



-physi cal channels and on the anobunts of static bit rate 15 matchi ng al ready
carried out in the X TrCH of the conmmunication. Wien the franme is not in
conpressed node, ANcnini] = 0. The total nunmber -QNicm of bits of the TTI
to be marked "p" is given by 1 ONE m @Qn{ni] Finally, the sequence gi of
G bits which ni =0 ﬁ\p”TIs Oyt Rty for the TTI by the nodule 24i conprises Ei
+ ONNTTI + ONi cms ngs reprﬁsentl ng bjts extracted from sequence ci and
- ANi cm nmar ked synbol‘g\]l" >0 “HRrAer ofSOprtét;‘ﬂetediMQ <at0 .t HEedmved of

t he base station (magcmpd Aegier 8 el Qe COnsi St?k?e faro+ 45 gach Tr TOF‘% and

each TTlI of this TrCH conprising at |east one frame 1 n conpressed node, in
i dentifying the bit<@WHITH wi BL%%e Fédad PAVERENESREPesBedeDbe fraame or

franes after the othemanpered i onsncef ﬂ@'ﬂh‘l@l | a_LrS ofepbateq! eaw NG+ £xecut ed
in the rrultlpIeX| ng suite. A 30 al d{;;& sarre kind as that of
I?Jlfl ealaﬁ

Figure 6 is then efecutRd SR fRgs § ol thatl "Boke 7€ t hem
are marked "p". Fi gm’rese&uadustrat es an enbodi nent accordl ng to this

nmet hod 1, show ng)stgpsri7Q- 7 I kg S eft 66 i 35 dure
according to Fi gureAgpor % Q‘?ﬁre%ga@? teAr%sl epl™°s Rk nus or HE bi t
rate matching are déf intfediesdebp| PenctepkusnigacEl ndodrertiinus bhitas.. |

ANETTI 10 , - 24 and pasan®imrisiQnd NeoSanB,at Uigs D] equst ef'ned

for the additional puncturing . in each TrCH 1 and eac% etfrarre NI ongl ng
to the TTI of this AN chpIRE [Hre =SBatiFri bsteCHsiteus IT[atrﬂhJ]ngz -a’

ANem [ ni ] with a' HenZd,f oANewn&g 6bxeanjde@éi§i¢éd0@@1ld CONfI®r 2.8 ni] are
initialized to Nfri blq:S :T@p 1‘30 I n ste the index col of that frame of
the TTI in which the rbtéecil*ound (colum of the interleaver

26i 10 after per rut akm%%) > 9 (}aictkﬂl\atc‘ébﬂmfﬁg ddetfiamcaNor BR Tarfdidned

earlierys1f this frane h§ noLejn SOMRILSSEd puncture or to repeat
information bits. It is sufficient to insert -

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

defined by:
€plus = a.bBj
Eminus=a. | AN;™TT 4+ AN;C™|

25 and F; additional counters «cbi[n;j] are used which
enumerate the bits “p” inserted at the start of the
columns of the interleaver (0 < n; < F;). These counters
cbi[n;] are initialized to 0 in step 60. 1In step 80,
the index col of that frame of the TTI in which the
30 symbol gi,n will be found (column of the interleaver 26;
after permutation) is calculated using the function BR.
If cbif[col] < AN“"[col] (test 81), step 82 is executed
so as to insert a bit “p” in position n of the output
sequence g; and to increment the counter cbi[col] and
35 the index n by one unit, after which the module 24,
returns to step 80 for the next position. When cbi[col]
= 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-



-mode (AN nmfcol] =0 in test 71), the synbol gi,n receives the value (O,
ci,m in step 72, then the index nis increnented by one unit in the final

step 73.

If the 15 frane is in conpressed node (ANCrfcol] < 0 in test 71),

the counter ecnfcol] is decrenented hy ide value ecnmnus[ col] . Wen
durjng_test 75, .the_, synbol eg{iﬁ,g?)i s. marked "p" in step 76 (the
s

“ecni col

bi t ci,mv»iﬂoaeogfﬁﬂﬁéﬁurétdj? ERlbi cHe

] 0

t he® cGEREBFCEciTofF it 20

i ncr enent ed wyi ttehet val betecnpj, sfwall] tref opeef her epenticag tHehesymdex n in

the final step 73, en.ecmcol]l] >0 .during test 75, _the nodule 24 goes to
the aforesai®d” sat%e%v% Jt%cgés%eiz%t]h e %/%#?ﬁé ]?d?yc??%)u?bpt he synbol gi,n
which will be kept ilntheecoapeesbedenitte fateamme 125 Atiotdhanoaaye of 3;
proceedi g at;dhe b 1S4 atd I I t 2 -her ei I ists, for
each TrCH i~ and eac TTI tgfo(alghivéfﬁlﬁrﬁaﬁ%g P%?%i nlg/e{[;{t ngs%\,%nncgcq{}smé

conpr essed- MERESF e, 1En applighgbiyhet s t Pist ecattmt BAtAjiabgardditim
according t o4 gkey6 1y ¥nto dhe 3P sequencenpf Ridsi¢hysWhileqtakjng into
account, in _the nﬁynber ANi ofﬁ bil't%pto_be punct ur ed o% rgzeat ed, %(y}{h t he

static bit rat®E %t ¢hi ng PEANTEFIIWRI ARy SpEELias &0 cbipk esded e
(ANi Cm), ands,in adishiigcdhe Adnepamar kederbntes” pheifig0 tdhifdyest pasitions
ms 35 correzntl)(gfdi(g‘%%to conpressed-node franes. This makes it

of the
possi bl

information bits.

1o

QNicm < 0. The, turing yate . i.mpl y. J.ner ) ANIi-T1 <O
and AN i TTi > Onan | ANj'~- e|r2 >§I§Isi§g$lelagox’t S%t%czaﬁ%iyo. t%’esptl%zee I\E!Ilhtes
repetition duertoxt Wetdtafic bitardt & TaBehiligsi twowchunsever tawd ess
have to be 5ty HBNEE3 NOL hsﬂQ%' 80" epaat @do AN NN oAl unct ur ed

and - AN

so t hat

20

25

30

35

m marked bits are 1 nserted.

Lani Cowtombrplls wRohamrae

St (R ARt S beeen the punctured or repeat ed

€x,plus = ax.E;/3

_ TTI
ek,minus = dg. ’AN k,i

with a; = 2 and a, = 1, ANL{”I and ANz,iTTI respectively
designating the largest integer equal to or less than
AN;"™™ /2 and the smallest integer equal to or less than
AN;™T/2.

In step 61, the pointer k is determined for the
current index m (this is the remainder of the Euclidean
division of m-1 by 3). If k = 0 (test 62), the bit Ci,m
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 ey instead of the counter e so as to puncture
the appropriate bits.

In practice, the procedure of Figure 10 can be
executed by separating the sequence «c¢; 1into two
subsequences: the systematic bits (cj,3x) which are not
subjected to puncturing, and the other bits to which
the procedure as described with reference to Figure 6
is applied, with appropriately adapted parameters, the
sequence d; 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

Fdllre casestari se: of) FANUFH & Qs soeplatedNoy= AN TTI +

% AN 1 TT1 > 0O and I” ANicn | <AN JTI
heéture unique information bits.



-10 It is sufficient to repeat |ess than what is demanded by the static bit
rate matching. Hence, AN bits are repeated and -AN'm marked bits ("p")
are inserted. 4) ANITTI >0 and | ANN'mI| =ANiTTlI so that AN = 0. There
15 is no need either to puncture or togrepeat information bits. It is

sufficient to insert - _AN'mmarked bits ("p") .. Figure illustrates an
enbodi nent ﬁfor%‘_i“h% P ptuﬁjicstw}%d”@fhbé gﬁ%\ﬁond:[gf@e'ps&éﬁp%ﬁbégﬁaci ng
step 66 20are thenpioeedur eiaddardi ngo t othbgur e leaaring  Thiee pacanet er s
eplus and eminus for the bif rate_matching are defined by:.eplus = a - F
emi nus=a. | rﬁ%%fﬁncheSA (e 23 andOF) 98 diat%ieor%ﬁecceiﬁ#]ec?rél%b}fnl(] “are used
whi ch enunercat € the bhesihptiiedserasd @%. t he &t & t0,0fwe hgo dalemns yof the
interleayer (0 !z~ niv< EL) Thes t i [.ni] e initjali.zed to O
in stepa%o. tI(?n Ssic%% 87(§ E?heasl nggxeap‘g(%ﬁ(;f gpﬁgtt%?rlgﬁe t_br?ét ﬁé’g%‘%ﬂ%}tﬁ%\/\hi ch
the 30 symb®itgi  Fcews | 7Be7Pomsd ( cohshnadf ofhelint epliebgrs 261 [nidfit er

pernut ati onkduhtedcu et edh ysisdg tthe funct igng BR = If, cbi[col ] -ANcnf col ]

(test 81), step 82 is executed so as to insert a bit "p" ol position n of

the output vddgqhertee ginahdatdzedcrtenefrt, he=colfhter ‘cbA NGOl /&ad i85 t he
index n by one unit, after which the module 24i returns td step 80 for the
next positi &fePhed- cBibecapfocesahey[ ol | thaseesoudtefshatcal kst apsay t he
frane ispNotoundt GAMRY §esethdrde since AN'[col] = 0, or all the bits "p"
requi red have been introduced [pto the conpressed - 26 node frane), the
final step 83 is executed sc®asrtw [GPlte=t Re-Bf¥sici, m(with the prefix 0)
into the symbol gin and tp cinrlgursergrggq tae_iarg(_jg?glcdn By, one unit. In the case
where the channel coding noduf e 23 % uses a tf E)o code with the rate 1/3,

the puncturich@ dJYLGEAH ei Szaph! 1adeBrrt g bt at ecpRECBLAGHADEWE  24i
only to the parity bits. This is illustrated by
number of parity bits k to be punctured in the course

15 of frame n; of the TTI (ANC1’n [n;] + AN?“ [ni] =

AN"[n;]) .

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 puncturing), 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 exemplary
bit rate matching algorithm applied by the module 24;

in accordance with the present invention (method 2).



"Figure 10. The procedure is simlar to that of Figure 6, identical nuneral
references being enployed to 10 designate honol ogous steps. The counter e
of Figure 6 is replaced by two counters el, e2 assigned respectively to
‘the bits G, 143x+k with k = 1 and k 3g2. These two counters are
initialized to EI/3 in step 60. The Eprocessi ngxof these 15 counters calls
upon paraneters: ek, Plus = ak. } ak 1ON kT with al = 2 and
a2 = 1, ANL i TTI and AN2 i TTl respectively designating the |argest integer
equal to or less than 20 ANiTTI/2 and the smallest integer equal to or |ess
than ANLTTI /2enlh stleial@dlpe ofharighds aiinebe ateinmtaliizp @atarmértkrininatiégthe  cur r ent
|ndex m(this is the ALl DBl pder of the Euclidean division of m1 by 3) . If
k = 0 (test 62), the Bt Cl,m25 is systemati c and shoul d not be punctured:
we go to step 66. V\he 66, are. executed as
in the case of Figure 8l 1“H’§h\"‘;5‘lﬁ8’t‘i°ﬁ§°?‘lt‘r?ég °8‘?5’E|ﬁ‘3‘§fs°”€§’° icAdss 8y df t he
counter e so as to pubid ure the appropriate bits. 30 In practice, the
procedure of Figure 10 can be executed by separating the sequence ci into

two subsequences: the, sy stfiaPlaive B thbo C6des Banly-#MBjrch are not  subjected to
puncturing, and the other bits to which the procedure as described with

reference to Fi gpy 61r§5m{e§t AR b m\me th}e g,gﬁgﬁlgggr t xtnede%nﬂﬂﬁtf&ed paraneters,

the sequence gi en being constructed by rern I'ng t systematic
bits. Figure 11 shovvs‘"@t"é‘i‘)@l adapted for replacing step 66 of Figure 10 in
the application of nethod 1 to - 27 the case of puncturing with a turbo
code. Steps 70-76 ar eundni:ilnaémensofiviatishle ¢ o therots anabrbmg forgonvolutionate

references in Figure @0de§%f@rrtﬁrbg)é&fe91°5ﬂ¥(?%l if k=1 or 2inthe initial
test 69. If k =0, we go directly 5 so as to avoid puncturing
the systematic epis{ 2]: Increment of variable e in the rate matching for turbo codes

Parity-2 bits

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

eminus| 1]; Decrement of variable e in the rate matching for convolutional
codes and for turbo codes Parity-1 bits

eminus 2]: Decrement of variable e in the rate matching for turbo codes
Parity-2 bits

Initialisation:



"bit. Steps 74-76 use, instead of the counters ecnini], counters ekcm[nil

for k =1, 2and ni =0, 1, ... , Fi-1, which are initialized to Nfrk,i =
(Ei/3 + ANk i) /Fi in step 60. The processing of these counters calls
.upon 10 puncturi ng parameters: ek, Capbys [col] = ak.Nfrk,i E k, cmm nus

[col] _ -ak. Nk fypm tgggta eor%&ullv ufber o?%:%t QtrI%%O¥Eﬁlé£\%rNg{F? &r Jqlixge%pr esent i ng

the number of parlfy 0 pe puncture &fPf rame ni
of the TTI (ANIm [nil i th&RNBEmpreiskd frameAhE:nhi mankmissiod ti@e hasel mfcasre(apetl tion with

a turbo_code, the bi t h‘@t‘e@s}ﬁ%tog hi negctiatrﬁ%s?nrulsstio rﬂ elgtgafﬁlrﬁnalg%H é&f}br hat of

Figure 7. The conpresse e can’ enl ding to
met hod 1 by repl aci ng sanegertd@met;. Fi gure 7 by steps 69-76 of Figure 11. For
the application of nethod 2 to the case of turbo codes (repetition or

puncturing), it Ars‘f‘“[sutﬂégamee,ﬂﬁuut QuinBloBBIS tSbexBmbRedad edch BithSof thelfTI 10 DY 25
steps 80-83 of Fi gure %Qngndl X ta the R’Eﬁ esent description provides
a C pseudocode corresp8 T&F‘ﬁgﬂf the irawirrgieapsyn this fraeineachdrapsmisiignal gor i t hm

a;)pl i ed by the nodul e tad inteival oadeomd&mmm?dr&foﬁxgwj FrheSﬁiliktmeUﬁﬂdeﬁon (et hod
2). - 28 APPEND e vauovara eeinthe rate
mat chi ng pattern det erlr’ﬁ%é dMgl’eLsegﬁalg?s%rﬂzeg sy s By tr%laf“i“‘éltfer?/fal ue for

convol utional codes anfthnfespin tha/lftio codes Parity- | bits eini[ 2]: initial
value for turbo codes Parity-2 bits eplus Increnment of variable e in the
rate mat chi ng Featémpinticat @desi nati on  al gorithm emnul | eplUS 1]:
Increnment of variable e in the rate matching for convolutional codes and
for turbo codes Raeiiw@, 4 4hits eplus( 2]: Increnent of variable e in the
rate matching for turbo codes Parity-2 bits

X NTH

A
em[1]=1;

epus[11=2N ™™
€ minus[1] = 2 [AN; |

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

For Turbo Codes:

AN; [1]}= round down (AN ™, /2) + round up(AN°"/2), if Y sequence
AN; [2]= round up (AN ";/2) + round down(AN""/2), if Y* sequence
X, =NT/3,

enil1] =X

enil2] =X ;

Coua[1]=2X; ;

eplul{z] =X is

e minus[1] =2 | AN ; [1];



‘Decrenent of variable e in the rate matching pattern determ nation
algorithm emnus( 1]; Decrenent of variable e in the rate matching for

convol utional codes and for turbo codes Parity- | bits e,ni,,.[ 2]:
~Decrenment of variable e in the rate matzhi-ng for turbo codes Parity-2 bits
Initiallisation: ANcmii: - 29 Negative or null: nunber of bits to be

renoved to cr eat%nﬂtswe lAé\th‘r ed gaps in the conpressed frames of the
transmission tine interval in case of conpressed node, in each

transm ssion ti meunctERgPeR Pl ageritimdy-popliof; if HN | &W%m%?idr”t (215 Praeresition A" [ 1]
Negative or null p,iksgdd otferwiict s to be rempved in each frame of the TTI,
to create if needed the required gaps in this frame in each transm SS|on

time interval on TrCHi with transport format j. The value will be nul for
the un-conpressed franes. The size of this array is F, the nunber of
frames in the TTI. For convol utional codes: Am = 4N7/Tlrl + 4Nc," xi =
N, 71" ; eini[1l] =1; epl"s[I]=2Nrrt; e mnus[l] =2 IONi | puncturing

part of al gorlthéM applied if ANl <= 0, repetition is applied otherw se.
For Turbo Codes IﬁlZI]— round down (AN rrr, /2) + round up(AN'/2), if Y

sequence AN (2 % eound[ljjp (-Afpla Qm{)&\)/eeﬂ'c&ﬁmgdﬁj@m%mn%g)nuo'f Y sequence
X;=N;,'" /3; eini i eplus[l]=2Xi" eplus[2] = Xi ; e

mnus[l] =2 1 AN, [1]1 30 _eg%r%‘lé& gxeralx’eé\{)f{mée%ln]) puncturl ng part of

algorithmis app|ledlf AN i repetition part is
appl i ed other Wllfsﬁlrbo Codes then
e [2]=eni [2]

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

endif

m =] -- index of current bit in the information bit flow (input flow)

n=1 -- index of bit in the output flow before first interleaver

fori=0to F-1 do ¢bi[i] =0 -- initiate counter of number of bits inserted in

each frame of the TTI

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

if Turbo Codes then
c=mmod 2 --c =1 if Parity-1 bit, ¢ =2 if Parity-2 bit
if (c==1) then n = n+1 endif --  in output flow increment output
index to take into account bit X
else
c=1

endelse



"Algorithm [11-- initial error between current and desired puncturing ratio
e[1l] =ei,,i a=1-- paraneter for the range of index mif Turbo Codes
then e[2]-eini[2] if puncturing is needed then a = 2 else a = 3 endel se
.endif m=1 -- index of current bit in tyye information bit flow (input flow)
n =1 -- index of bit in the output flow before first interleaver for i =0
to F-1 do cbi[i] =[0%elc]+eantsiidt e counpdate embr nunber of bits inserted in
each frame of the TTlI if puncturing is to be perfornmed do while m<= a Xi

if Turbo Codes theifefc]==ithend 2 -- <checlifibit nb@bdrinyshdul@ivt putrured? 1 f Parity-2

bit if (c=1) then n =n+l endif -- in output flow increnment output index
to take into accountSebb,gxlm,@g§§eré:3}{0e[’§del se - 31 - [c]=e[c] - emnus [c]
-- update error if e[c] <= en -- check if bit nunber m shoul d be
punctured set bit X e[c] = e[c] + epl.[c] -- update
error else col = BRT[c] éﬁ)”ﬁ‘ﬁ@ F] "{'pdate Ul ate index of col umm where thi s
bit will go Whl|echebl [col] < JAN cm [col]d do insert one bit marked u p

i n output position RS- insert narked bit to be reroved in conpressed

frame when creating the -- update output index since | bit
is inserted cbhi [coI°j° ngg‘['ééﬂﬂi F} -r Calm%’ﬂé‘t’@fé@m wherg thigiit willgei nsert ed
inthis colum col E . -- update colum val ue of next
position enddo n = ‘ﬁh‘ ‘Fb‘[ml]"u at éCOH Qut i ndex, since bit xmwvas not

punctured endel se . , " .
Insert one bit marked « p » in output position n-- insert marked bit to be

removed in compressed

frame when creating the
gap
n=n+l -- update output index since 1 bit is inserted

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

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

enddo
n=n-+1] -- update output index, since bit x,was not punctured
endelse
m=m+1 -- next bit
end do

else
do while m <= o X;
€ = € — Eminus -- update error
col =BR[(n-1) mod F)]
while cbi[col] <AN*"[col] do

insert one bit marked p in position n



‘'m=m+ 1 -- next bit end do else do while m<=a X, e = e - emnus --
update error col = BR (n-1) nmod F)] while cbi[col] <Wr{col] do insert one

bit marked p in position n n =n + 1 -- update output index chi[col] =
cbi[col] + 1 -- update counter of biLSQQ iLnserted in this colum col = BR
(n-1) nmod F] -- update cgiunn val u neﬁ% position enddo do while a <=0
-- check if bit nunbér hou|orB%aF°e°6E’a B¥*col = BR( (n-1) nod F] --

cal cul ate col um where tBe current p05|t|on will go while chi[col]

<Nn{col] do insert GR&OHTeh k*e’d pr URdate gouteriof bits pigepstedinghis gAMMI ndex si nce
1 bit has been inserted : cbi ate counter of bits
pinserted in this c8Pu Hﬂﬁaﬁ F&ﬁﬁA4E%YL¥°fm“B%HQ9% col um val ue of
next position enddo Eepeat b|t x,, =n + 1 -- update output index since
bit has been repeatea = e + epr' s -- update error end do m=m+ 1 --
next bit end do e(g - 35 CLAI V5 hod of rocessi ng X streans of
informati on synmbol®Yeps™ ransmi t £&8EHH Rehhtbeuldberereddnnel s, 5 X and
Y being positive integers, in which the Y connunlcatlon channel s

si mul t aneous! y occupyola BRIGBHARPEE) on r o3 6tlswae golpmai »dgrea thes gurreat si ve
frames, in which the successive franes i pedtédanig ressed-node franes

havi ng at | east one inactive period during which 10 no synbol is
transmitted, in whiclvhilebifcsli @ANR{cbl)do

insert one bit marked p

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

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

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

enddo

repeat bit x;

n=n+1] -- update output index since bit has been repeated
e=e+t € -- update error
end do
m=m+1] -- next bit
end do

end if




"synbol s of each streami (1 <_ i <_X) are transmtted in the course of
successive transmssion time intervals each conprising Fi consecutive
frames, Fi being a positive integer, and in which, for each transm ssion

_15t|rre|nterval relating to a streamiz{1 < i <_ X), integers E, ONITTI
and QNicm are defined such that E > 0 icm< 0 if the said transnission
time interval conprises at |east oné& essed-node frane and ONicm= 0

if the said transmssion tine interval does 20 not conprise any
conpr essed- ﬁode frame, .th rrgt hod conprising the follow ng steps for each
transnissior-time i Meé:rliﬁij | REUF IO str sfrmeamy 10&  infermgtiorf or ni ng

a first Sequmhbl$lﬁoObeEkr%M@hQMiéaxhﬂiYzéoﬁﬂuhh%aﬁd%hsdﬁadﬂgﬂgnatlOn
synbol s gf t){m sal tbreampertalnln t.0 the saldtranshhlc SIO tlne
i nterval? ng T SESOHH S8 of AHHY (Hi)  H

AN TTI + AN|qamnsmmt51®xtrachednéiiem aﬂmdﬂe:dne@lsbpquenceuppd @Nlcm_
mar ked Sy”b%f%ng ﬂglarggbﬁgcﬁquﬁﬂgﬁlgédS¥Hpgu§cég5%h9¥ qﬁ% ernutatlon

of the synbo e second sequence; distri ol & 'of the
third sequerde th%‘éh FEhee gsiaes sgfves ofiseroes | \lécéylﬁlﬁoIC@mHm&d mgBlesegnent s

bei ng reSPG%@dﬁééfEﬁﬁﬂ@@thtPeégg Bﬁ@"ﬁﬁac@ﬁv@h%é%¥d$1dﬁ¥¥ﬁgfﬁﬂl tine

|nterval and for each frane of said transm Ssion tine Interva

form ngl@ f &%t KY&BQlends (FF?“@F‘lttSQI siRborBieht ride ed Hicgmationegment

assi gned t o giyfiholsAi¢if feadte, st hgamai d ( meknutectmnaa@ttﬂzﬁsj@dla@déw i¢f the
mar ked sy | s in the second se uence ggent e said transm ssion tine

interval compld s&§YAC°I 35t deﬁ:é:e s anﬁﬁ‘&ésflrognetb‘@?ng”ktlﬁ:rhvatlﬁat each
mar ked synfesichbelarmgs;isimg heFt hiaohssequeincee, froamesegnBnt bedssj gned to a

Conpressed'Qﬁgﬁiﬁﬁﬁgeinéggekbeé%QilPMjQﬂi%%?psfépregéﬁh'Jféﬂgﬁission
15 time interval relating to a stream i (1 < i < X),
integers Ej, AN;""' and AN;™ are defined such that
Ei > 0, AN;™ < 0 if the said transmission time interval
comprises at least one compressed-mode frame and
AN;“" = 0 if the said transmission time interval does
20 not comprise any compressed-mode frame,
the method comprising the following steps for each
transmission time interval relating to a stream
i (1 £1 £ Xy):
- forming a first sequence (c;i) of E; symbols coded
25 on the basis of information symbols of the said
stream pertaining to the said transmission time
interval;
- forming a second sequence of symbols (hyi)
including E; + AN;™™ + AN;*® symbols extracted from
30 the first sequence and -AN;"™ marked symbols;
- forming a third sequence of symbols (gi) 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;
35 segments being respectively assigned to the frames
of the said transmission time interval; and
- for each frame of the sald transmission time

interval, forming a fourth sequence (£i) of



10 - formng a fifth sequence of synbols (w) including the synbols of the
fourth sequence output for the said frane in relation to each streanm -
distributing the synbols of the fifth sequence into Y segnents of synbols,
.the Y segnments being 15 respecti vel y @s;si_gned to the Y comunication

channels; - for each |cat| hann formng a sixth equence (uj)
of symbols extractd®d orﬁ)i eedg;rﬁcarn a@é? gned™tB tﬁéséapﬁdcg E‘l Fcat i on
20 channel ; - forsadattfraamyuni cati on channel, formng a seventh seqguence

of synbol s (%16) leg é%&@&on of A ethsg gasl%%? eitgfn%e uence; and

- transmtting on eac hgcormun FCAti on Chanel PH7f dthe sai d
frane, synb@lysmbemsr acted fhem tsrmtcsei/enslqueqlaencewheach tdfe t headal d

mar ked symb n%%{ﬁ% ﬁet&wefﬂ{@er&gfns& amgegn gach,gammunigation

channel when sal rame 1s In conpresse s6 as To husband the
30 said i na@@%%‘ﬁéﬁ%qw t HeCagesur See B19 t heuehanthag, Rechod maededdi ng t o

Caiml, ingwaigh tbeléagg el KedeSYRRPLe afyde@aRte Unkbl dhecsgventh
sequences I(%H when the said frane is in conpressed node, w thout being

extracted f et FERFFSREE TS 8B5S ansmi ssion. 3. Met hod
accordi ng tand ahw ¥arloking s faddiddonatamey ked synbol s are inserted

|nto t second r_t.he flf guence (hi al s -bej kept -
unt% t he sevfgnﬁnh nsgequencggﬁ(\ﬂe)quggggs %%O%mb?fﬁnzmm ]\}dldtlﬁ%zero

tr ansm ssi on powdrhe 4symlevigeof okhpr doessimgs ogeen@ansuvput nitormathieon

synbol s to be trans rahtg On Y comunicatd on ghannels . 5 X and Y bei ng

positive |ntegers cormuni cation channel’s simul taneously occupying a
transm ssi om reSBECE BIGaY zEBcassynbedssi 08 fiheresiiftle sespessieve

frames including jepressedmende fdANMBFMPEYENT t#le | €a8Egments being
15 respectively assigned to the Y communication
channels;

- for each communication channel, forming a sixth
sequence (uy) of symbols extracted from the
segment assigned to the said communication

20 channel;

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

- transmitting on each communication channel, in

25 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
30 said inactive period in the course of the frame.

2. Method according to Claim 1, in which the said

marked symbols are kept until the seventh sequences

(v4) when the said frame is in compressed mode, without

being extracted from the seventh sequences for

35 transmission.

3. Method according to Claim 1 or 2, in which

additional marked symbols are inserted into the second

or the fifth sequence (hj, w), these symbols being kept



"one inactive period during which no synbol is 10 transmtted, the

information synbols of each stream i (1 :!~1i :!~ X) being transmtted in
the course of successive transmssion tine intervals each conprising Fj
.consecutive frames, Fj being a positivednteger, integers E, AN JTlI and

ANi ' m bei ng deflned or each 15 transm ssion tlrre interval relating to a
streami (1UAtdd | Lhe x)seveptly pFequ§NCaRi cnis)o i $Ot héSsai 8Ot r Afsni ssi on

time intervalracrmmrﬁtsaﬁ wittH easto mm@mm&%mﬁ frame and ANic' =0
if the said transm ssion tifeg i nt erval, ﬁf not conpri
S

conpr essed- fode frars '+ S0 8&\9?855&8% $ hgeahgans (lf’%noyr%”]t)lqrbr
form ng a fisystocslequencbe( tirpnsofi thiedcastedy syoholaioattbe bﬁ&lrﬁqeﬁn‘s,

i nformatdony s ol C i pertal ni.n

transm s$5| on t%{lg?s |Yflt§%%/§ %fggtlt%% J(étlegﬁgl ] ftglre f br MG oF téacrh
transm ssi oshanngee g nt @rmalltramea:tusﬂg/ toEswarg i (@ : Zrandmis®ign a

second sequence Bfcsydmel s ) 2 i neluding; Fi fraﬁ%'sJ,Tltht gﬂlc%%%syf%ol S

extracted fromthe fir sequence and - ANi cm mar ked nmeans (2
6j) for forH5Fges t%ﬂqjdl%@%eﬁ%‘épwssg‘}ﬂ‘ﬁ%@% FGFWeﬁyhéVﬂﬂSstatpé@ﬁﬁfatl on of

t he synbol S oref eﬁﬁbcﬁ@@*@nd sefuencequieals (widhf omddi skykByli ng & he
symbol s ach q_: rd se ence which . is for mgd for transm ssion 35
t rv P m

tine in tr‘?éj'to est radprmagion —symoglsy of \jarlyi ddfafnts of
consecuti ve isyiboks irespetit i \b@llyagassu:gnemt@etjhelﬁr aes it hee Sajd

transm ssion, t er rmng Fi__fourth gequences fi) of
synbol s res%egtclrg\%e R ggén Fggéged T?Lgngm %érs‘éaﬁen CaSS| é??erdlstlg“q he said
frames; neads (Q@nggquf—wef of namegs, f dri eéehngraare peefifed isgmemme of

symbol s (W) jimegeding st he gyl $.0f AR, tnhebéf?ﬁétmé%}&@@cef&yt Ry or the
said frane in rel atlon to each stream |
15 transmission time interval relating to a stream i (1 <

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

time interval comprises at least one compressed-mode

frame and AN;*® = 0 if the said transmission time
interval does not comprise any compressed-mode frame,

20 the device comprising:

- means (21;-23;) for forming a first sequence (c;)
of E;j coded symbols on the basis of information
symbols of each stream i (1 < i £ X) pertaining to
a transmission time interval;

25 - means (24;-25;) for forming, for each transmission
time interval relating to a stream i (1 < i £ X),
a second sequence of symbols (h;i) including E; +
AN;™T + AN;®™ symbols extracted from the first
sequence and -AN;“™ marked symbols;

30 - means {(26;) for forming a third sequence of
symbols (qij) by a first permutation of the symbols
of each second sequence;

- means (27;) for distributing the symbols of each
third sequence, which is formed for a transmission

35 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 (f;) of symbols respectively



‘means (30) for distributing the synbols of each fifth sequence into Y
segnents of synbols respectively assigned to the Y comunication 10
channel s; neans (31j) for formng a sixth sequence (uj) of synbols
.extracted fromthe segnment assigned to,c,each comunication channel; and
means (32j) for formng a seventh sequence of 15 synbols (vj) by a second
per mut ati on of tﬁ—é‘tr@\‘f%ﬁ@l sfIm efBR SiodNeEequeReeInNaAd tHoorther aadai tting,
in time slots of reaglhsf;rane on each communication channel, synbols
extracted fromthe seventh sequence, 20 in which the first pernutation and
t he pl aci ng”of tﬁ‘@anﬁar(%gd%%) I FrHY sekoheaeyubrere  whi ERTES for ned
for a transni ssi gequenee NBer ¥ghbbekat (wlg i0caugtrgamhaepnbdes Saird

transm ssion ti i nterval, conpri ses at . | east one, conpr.essed- node frane,
are such that eggﬁeZSfe%%dsg HSBFebéﬂu&r?é&, ‘%‘hrtﬁget %ar]ﬂ?s HEBRcé™which is
formed for the saiedatriamsossiaah tstmearntierMals it & &) ;segnent assigned to a

compressed- mode LapR, eagn dor tBesPR1AuPRAKCG BV MROLR PE NG, deleted
before transm ssion on each comuni catTon channel So as'fo RasBand t he
sai d inactive pefiiddhi n s@guenaese iofta heY fragwgmestsDevifce ayobrdisng to

Caim4, in whicheBecrgarsy (26isB4hddf ot f oG ¢ he bhintds Heuthh.
fifth, sixth and_ seventh séquences of synbols (qj, fi, w, u, vj) are 35
configdrled so as e/t he said marked synbols until the seventh

sequences (vj) whieehsar e3f0r nedrf Goreaely £ogpkesseskdbsiecd ragy) ke said
mar ked synbol s not . being extracted fromthe seventh sequences for
transmission. - §¥}“bog‘.s ﬁ&FEécgégor%Fﬂla t’tt}“tl & Y ,Ss&ﬂﬁﬁ‘{ sitfg  means
(25_j, 29) for iesehticogmunitoa ttilem sdeomedlgr aidth sequences (hi, w),
addi tional markegeapEholisaWi chofr &rodkfhily U T s WitV RUJhetRAIeREes (V1)
symbols (vy) by a second permutation of the
symbols of each sixth sequence, and for
transmitting, in time slots of each frame on each
communication channel, symbols extracted from the
seventh sequence,
20 in which the first permutation and the placing of the
marked symbols in the second sequence, which is formed
for a transmission time interval relating to a stream
when the said transmission time interval comprises at
least one compressed-mode frame, are such that each
25 marked symbol belongs, in the third sequence which 1is
formed for the said transmission time interval, to a
segment assigned to a compressed-mode frame, each of
the said marked symbols being deleted before
transmission on each communication channel so as to
30 husband the said inactive period in the course of the
frame.
5. Device according to Claim 4, in which the means
(26;-3243) for forming the third, fourth, fifth, sixth
and seventh sequences of symbols (qi, fi, w, uj, vs;) are
35 configured so as to keep the said marked symbols until
the seventh sequences (vy) which are formed for each
compressed-mode frame, the said marked symbols not
being extracted from the seventh sequences for

transmission.



‘5 transmtted with zero transm ssion power. 7. Radi ocommuni cation base
station conprising a processing device according to any one of Clains 4 to
6. 8. Method of processing Y digital streans (rlj) 10 obtained on the
.basis of a signal received and conprising estimates of information synbols
respectively transmtted along Y comunication channels simultaneously
occupying a & ansni S BHF eSEGPEELINGr gbi Fedids §ucessi vETRE RS N%nd

pertaini ng meahd5( 25161n52m))rtf@flamgéﬁtlﬂ@anﬂm\(obﬁh@g slé@%lntjl e ifitegers, in
whi ch t he successi ve frF b‘/anl ude compr esserg( nmes hagl rg% at | east
one i nacti ve PRI ST Hut g Whi c RIS 18 rEoImq ke aﬁ%lﬁ?? Bd¥haf Swhi ch

t he esti mat e}sepzj:f urrifidr nmhleonssyabohs peqtanoeng (w;)easb taansportbe20
channel (% ansrrlllt%ed)Q ge{ygrgs&lpsgfg%c urse of successive

transm SSI on tiHe T hterval ea consecutive frames, Fj
bei ng a positive i ntwocqm@lmmbm@ormwgl rﬁgt&ttheOIf olctcuwmgsnsigapa for

eaCh_ frame., 25 e HdM BGvikl & %G@fdl(g(k&agﬂgc%mg”uﬁa&igﬁmgh%”%% J

I~ :1~Y), afirst” sequence ( npose esti mates extracted from
the tine sIoGLs of the said frane and when the said frane is in

conpressed rpde, of m@iked %ﬁlg@b@éseha@edyatdlﬁﬂwm ki-eBamsOr [£6pondi ng
to the igactlve per i od of h d frame; for each_comrunicati on channel,

form ng SRS queicet sr'h§t e u1f) Eﬁgﬁaﬂaer MECELVER 0f2NG he
esti mat es ofcdriper f3 irsd seqelstli:xeat65 forosifng a itifiorthasd@uwence fmesitd nat es

S inclu &£ S on q ence whi.ch..i s o f or each
f:om)"runl cati gil a%]ie‘?ghg %Q%D 'F %&gl ngo ﬁeglestl manéLscaol tnhelf‘t“‘ﬁ‘lri'dl Sequence
into X _segn@rﬂnsll_('ffal}gowlxonmpwgast|arrat dsransmBigsidre X megnemntes bei ng
respectivel sl ol &Q tB8cc&sELd8SPRFINEDANNG]$: pertaining to X

15 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

20 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:

25 - forming, in relation to each communication channel
j (1 £3 £Y), a first sequence (v’;y) 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

30 positions corresponding to the inactive period of
the said frame;

- for each communication channel, forming a second
sequence of estimates (u’3) by a permutation of
the estimates of the first sequence;

35 - forming a third sequence of estimates (s”)
including estimates of the second sequence which
is output for each communication channel; and

~- distributing the estimates of the third sequence

into X segments (f’;) of consecutive estimates,



‘and the follow ng steps for each transnission tine interval relating to a
transport channel; 5 - formng a fourth sequence (q'i) by concatenating
the respective segnents (f'i) assigned to the said transport channel for
‘the frames of the said transmission_tiye _interval; - pernuting the
estimates of the fourth sequence and f formng a fifth sequence (g'j) of
estimates extradthd ¥r 8APPARLFobEERIparaARSH: SEienees {BN¢d ; to itimori ng
each marked esti naterafsgdie: fdfddhe1sequence, and formng a sixth sequence
of synbol s ﬁ&lc i).on the basis of the other estimates of the 15 fifth
sequence: afdd &@@odifﬁglf’wéngi xPheBRquENE e FFCRstinPaSEY sEiPn oltpEt ti ng

t he decoded iestdrmmatleslaitiing %o %tt{}%ﬂns’#@lﬁf dirm:glﬁ@l,(llzgi ][n 8, in which the
formng of the third sequenc ' or at |east, one rame conprises a
concatgngti ng of wtci‘?fénj’g]é’goﬁd io( cBSAPETFF V\iﬁclﬁ HE FOPFEERGE1TRe Y
communi cat i on chanire| sesEant v es efgmagt of (8t ;) easéi@:medesgi mwseﬁb%wi ng a
determ ned osititq_r%ﬂ t enat S en W) . . t ho

accordi ng tg Claim éﬁ%ﬁm%ﬁq‘rﬁl 2 c¥orm§}%’| o(r\?%o et%e offilf ttftllese(?&éﬁlce (g
j) for at |east dF@nIWigwiAnsgiige tintedvalerval relating to a transport
channel compri seganfligld Nhofe Aihoass gnechst rgREEn Q%é\&;_@gc@ defer m ned
position in the fourth pernmuted sequence (h'1). 30 11. ice for
processthg Y di giftAMiNG eads (LN ARWGREE on (ghe ba’fs eBtdmsitgmal

received and cortrsHdiGESiomiese dHodmforg@imoie$yshplsncd eppegt;i vel y
transmtted along Y comunicatjon_channels sinultanequsl 1%/l}hoccupyl ng a

transni ssi on resoWEEFBY or GANT zeF3&LicceEE51VR Er afds, Ghel pért&ihing to
X transport chamsgluence,ammhd Bermgnpoai tdivech nsegessce blie symRA$Si ve

frames including pr - . r.a ving at |east .one ipagtive
period during Mi(c%ﬁqﬁoﬁigﬁhb%?g%g rgcﬁzrﬁﬁge&t%ae%d PT%Cemclaas elsrra?gs%%‘\e
informethon - 39fifth sequence; and

- decoding the sixth sequence of estimates and
outputting the decoded estimates (a’;).

9. Method according to Claim 8, in which the

forming of the third sequence (s’) for at least one

20 frame comprises a concatenating of the second sequences
(u’y) which are formed for the Y communication channels
and a deleting of at least one estimate having a
determined position in the concatenated sequence (w’).
10. Method according to Claim 8, in which the

25 formation of the fifth sequence (g’i) 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 (h’;).

30 11. Device for processing Y digital streams (r’;)
obtained on the basis of a signal received and
comprising estimates of information symbols
respectively transmitted along Y communication channels
simultaneously occupying a transmission resource

35 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



‘'symbol s pertaining to each transport channel i (1 :!~1i X) being received
in the course of successive transmssion tine intervals each conprising

F:L consecutive franes, Fj being a positive integer, the 5 device
.conprising: neans (52j) for f orming- f3er -each f rame in relation to each

oxiractod  [oremne it SO CEti o BA  dndn F05 Re

extracted rom T6ts 0 sai 0t He Ssai d
frame is inX¢onphesied wedelviear kedin egﬂknatesupbacedoﬁt puscbs?ﬂﬁe) or
correspondi RgahantiRG i chnacki;ye periQd of; it neans_ (5 or
ornlngP for egchmﬁ réﬁe in relatloﬁlto § Eﬂ connunlca &’ Chanhel ]ﬁa.second

15 sequenceCBPSESHANCest TJES: byFipeh dii @t ifonPes it hue esnh&aﬂnﬂs ahethe
first sequedeeiceeadmp(3@ind9) for formng, for each frame, a third

sequence of estimates (s

whi ch i

s out put

estimates of the second seque

|
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nce
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segments _(
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to t

25° ?Pgﬁgﬁor?%e ﬁﬁ%éW§teﬁea LLEAFEREf or

i ng

forming a fourthf§QQUéﬁUe thp)Sﬂutseafhtﬂﬁﬂnsmissmaam@rﬁhdntehéa
relatiQ@ toa t

(f'j) assigned to the said transport 3 chann _
ﬁétﬂﬁﬁéﬁ§apla aY 48psiybyys foprpesponilinggt he &bk

transm
of the

i nterval
sequence (g'j) o

(h"i);

ssion ti
fourth s

taasportachanagl. by concakengbudebne raspectiyg

or ot he©

equeegeewgbghouso&o&%%d 29l 83GHhe transmi ssion tine

relating to a tr, po hanpel, and for formng a fift
FeaBst ittad ettt

2Bt i et QLB t hé OFouradftper Fiel. 18

means (44rglboiodeltst i agchacdommurkiathisdh mehanékl, a second

15

20

25

30

35

sequence of estimates (u’j) by permutation of the
estimates of the first sequence;

means (50, 49) for forming, for each frame, a
third sequence of estimates (s’) including
estimates of the second sequence which is output
for each communication channel;

means (48) for distributing the estimates of the
third sequence formed for each frame into X
segments (f’;) of consecutive estimates, the X
segments being respectively assigned to the X
transport channels;

means (47;) for forming a fourth sequence (q’;) for
each transmission time interval relating to a
transport channel, by concatenating the respective
segments (f’;) assigned to the said transport
channel for the frames of the said transmission
time interval;

means (46;, 45;) 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 sequence (g’;) of
estimates extracted from the fourth permuted
sequence (h’;);

means (44;) for deleting each marked estimate of
the fifth sequence which 1is formed for each
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‘the fifth sequence which is fornmed for each - 40 transnmission tine
interval relating to a transport channel, and for formng a sixth sequence
of synbols (c'i) on the basis of the other estimates of the fifth
sequence; and 5 - neans (43i-41i) for decoeding the sixth sequence of

estimates which red f S tinme_interval relating to
a transport chanlﬁglan%so alsoq{ otelou%1 {rE@%]%gé%ecog%Elagt Rafed (E195° Y 2. .
Devi ce accordi ngC@@n@eélrm Bnd | rfOWm dorrfierg 1& mednsH orsdqraridyg tde thir

sequence of esti BBLRY1(S oy i g NMpans (P gopcat enat. t he
segond sequences (Uu'j) w?n cq are ?o?rre% ?or 9‘?1 & conmuni %t "@%ecsnagnels
and means (49) f&f &@Ieet iif¢ hatsequeaste jorfmcbst i mat e havi ng a det er ni ne

ositiom i n-the mds @omma.t, enat pd F8R0URRCR () )thel?» Peyi g aegardifg to
?:I aim1l, in whi Iélh 4 rreanﬁif or form ng lt \#e fif lsequengﬂ ?’g i )O conpri se

means (45|) for &l é'fnlali—f& g8t Iohe foLterat E"%—“la\ﬁiaffdq a t r@@tsavissiadh
position in the tamet hrpmmmdréeﬂueﬂgetoﬂé (*&kaﬂﬁspéﬂt Badhae@nmuy cation

termnal, conprigiing.a ou;g%%(‘tesc%l n%e evcfecde Aageordin d }aO e)my one of Claims 11
to 13.

12. Device according to Claim 11, in which the
10 means for forming the third sequence of estimates (s’)
comprise means (50) for concatenating the second
sequences (u’5) which are formed for the Y
communication channels and means (49) for deleting at
least one estimate having a determined position in the
15 concatenated sequence (w’).
13. Device according to Claim 11, in which the
means for forming the fifth sequence (g"i) comprise
means (45;) for deleting at least one estimate having a
determined position in the fourth permuted sequence
20 (h'i).
14. Radiocommunication terminal, comprising a
processing device according to any one of Claims 11 to
13.



