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conbi ning and increnental redundancy. For an uplink (UL) enhanced dedi cated
channel (UL,F- f? ilitating 30 the direction of the radio link from
the UE to thé® (e.g., network element), 1 WD 2005/109727

PCT/ | B20@5/ 000744 his invention generally relates to mobile communication networks and
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more specifically to a redundancy version implementation of an uplink enhanced

dedicated channel.

Background Art

15
1. Field of technology and background

In high speed downlink packet access (HSDPA) facilitating the direction
of the radio link from a network to a user equipment (UE), different redundancy
versions are created with the two-stage rate matching for the support of an

20 incremental redundancy (IR). The first stage of the two-stage rate matching
punctures the transport block such that it fits into the UE soft buffer (configured at
the beginning of the connection which also depends on the UE capability). The
second stage is used to generate different redundancy versions for the incremental
redundancy (IR). It uses cither repetition or puncturing. Further details are

25  provided in “3™ Generation Partnership Project; Technical Specification Group
Radio Access Network; Multiplexing and channel coding (FDD)Y”, 3GPP TS
25.212, Section 4.5.4. The two-stage rate matching supports both chase
combining and incremental redundancy.

For an uplink (UL} enhanced dedicated channel (UL E-DCH) facilitating

30  the direction of the radio link from the UE to the network (e.g., network element),



a simlar nechanismcan be used to generate different redundancy versions,
allowing IRto be used in the uplink. 2. Problemformulation 5 For HARQ
(hybrid automati c repeat request) conbining at the network elenent (e.g.,
node B, alternatively called base station), the know edge of the
redundancy WeP3WgHIIRV) is critical to a decodi ng procesBCT/IR2056%G44val ue of
the RV |eads to adverse effects (e.g., corruption of the soft buffer). 10
3. Prior art Because the know edge of the RVis critical to the decoding

process (HARQ conmbining at the Node B), a first obvjouys solutionis to
B el t e RUTUAT BRBAST ARl et crr S ostp et bR PSRy ne- dat a
itsel f) w thilawkigMRRgbe hREWRNE w@hinior correction (channel coding) and a
strong error detection (through 15 the use of a large CRC). Qutband
signaling neans signaling which is sent separately fromthe data itself.
It is typical lptoéRtRGuediomM th its owmm CRC (cyclic redundancy check) and
this channel 1s coded separately fromthe data channel. It can be also
sent on & separ at® P Eaybridrasinietic(1epsdf regrethceripggady thopttvetk  channel
for a high sperd dewnldoak mhaked:fdharneh)padd sﬂaﬁorg%eh_@loahédgé Rafievel y sent
20 on the same physical channel (e.qg., dedicated physical data channel,
DPDCH) as trefbingicy vesiond R Ve igcritical #) 4 fecpding procgsis poviongvahaer thsr  a
physi cal | ayay leQ@sﬂE’%vers%terffé%‘éé,g; c&r’ﬂfp%ﬁ HAaL %f}’buf%?j.ng out band signaling
| eads to a significant overhead, which translates 1nto a significant
capacity loss. An alternative option is proposed by Sienens in the report
R1- 0402Q4, 25piEeasibility of IR Schenmes for Enhanced Uplink DCH in SHO',
3GPP TSG RANT"WGT Meeting #36, where it is pointed out that in order to
avoi d signaling Bpraobd basnowlhdgeRY tialt Ynetriics! tohlvadadodieg prakesal at ed

inplicitly C ( i 1.0 aneters from
t he connect ?%%R%%?ﬁgﬁgg?gg%?’g f%)}ioﬁgx%ﬂ%tl%%%{#%engﬁﬁgpﬁ? nunbering is
al so known PribmdiSigPatrenyhieh 846nt320rat@e ftovethh datafiteel) Fritiresytiong i ng Packet

Data with W&{xjagi c'?r%%(ﬁ‘r%%hgx Pc%ami Icodi:l?éﬁ aﬁd a st%en%ke%ro'r detection {through

15 the use of a large CRC). Outband signaling means signaling which is sent

separately from the data itself. It is typically protected with its own CRC {cyclic
redundancy check) and this channel is coded separately from the data channel. It
can be also sent on a separate physical channel (similar to a shared control

channel for a high speed downlink shared channel) or it can be altemnatively sent

20 onthe same physical channel (e.g., dedicated physical data channel, DPDCH) as
the data using, €.g., a different transport channel or a physical layer header
structure. Unfortunately, using outband signaling leads to a significant overhead,
which transiates into a significant capacity loss.

An alternative option is proposed by Siemens in the report R1-040207,

25  “Feasibility of IR Schemes for Enhanced Uplink DCH in SHO”, 3GPP TSG RAN
WGH Meeting #36, where it is pointed out that in order to avoid signaling
problems, the RV parameters should be calculated implicitly and that can be done,
e.g., by determining the parameters from the connection frame number (CFN).
Tying the RV to the frame numbering is also known from US Patent 5,946,320,

30 “Method for Transmitting Packet Data with Hybrid FEC/ARG Type II””, by P.
Decker.



2 WD 2005/109727 PCT/ 1 B2005/ 000744 Figure | shows one exanpl e anong ot hers
of a block diagram for a redundancy version inplenentation of an uplink
enhanced dedi cated channel, according to the prior art. In addition to a
normal uplink (UL) data signal 22 sent by a wuser equipnent 10 to a HARQ
conbi ner /dévoawr/19962ul e 14 of the network el enent 5 (thBCHURE0SBYO7IL, t he
user equi pnent 10 al so provides an outband RV signal 15 containing a
redundancy version (RV) paranmeter (e.g., redundancy version nunber, RVN)
using, for exanple, a separate uplink Si | i ng channel accordlng to
the prior art. fﬁ%“%%ﬁﬁ?@dﬁﬁ?ﬁ@ﬁ’?ﬂﬁ@ﬁﬁﬁgrﬁﬁ%ﬂﬁng%m5@Ff%ﬁ%E decodi ng and

combi ni ng b8 3bBiod PMpRIRAM b0 Sl ug ibiPédnakecd AkdicatOBahnegd2 and
generating corrected data using said outband RV S|gnal 15 and combi ni ng

with (if it aFerdiag s hepyomreln @ﬂsﬂstmy tp @ BRimAd g ik Y19 i sngfad2septdyd. , usi ng

a soft buff dr of@HMORAB 0 Y cgﬁsﬁep/@&toaéﬂﬁ&hdzm &Qhéli?ét!vﬂﬁc eld@dn@ si gnal
22. After performng said decoding, is determ ned HARQ

conbi ner Adedbdapdaipdi, themger sgpppteat iﬁt éﬂ@ oY Hecnaytngat EK& %grabb%pt abl e
accor di ng tggxggiglglgwr@&iﬁh%amﬁs%nc(w b Ellagl'ater tde. t@@urﬁgﬁsﬁ&pﬁ& :qﬁmrl s

accept abl e ng to sard predeterm ned crlterlon
conblner/de@dﬁ@ﬂmWﬁd@rémnmﬂS@nﬁgﬁdcGdﬂﬁd@ﬂé@gndagahnghahx@®n&6ﬁb%|nlng
sai d correckgg data to a further destination (e.g., another network

el enent such as a radio network controller). However, if corrected data is
not acceptable ab@Hﬁ@@g)mb)u@aqi@oqiﬂradndu@rlmmé“dnmde@ectmg)and o iRQ

combiner,/ d?rfoa‘%?a co%P u%ai(% uﬁ‘t qil(ecﬂfis %anc ch& i corr% t%‘é‘ita agag 0 the user

t erm nal sendi ver5|on o a one nore
time. D scl esdpetbaid Rﬁelgnmh/leinatrud@nmmmlgobﬂe(cf it mfrcctelm@dppreslemly raeviget i on is to

provi de a oy e%fngt thg usm%mf)o blﬁ%'#)n?gutl(d:Xﬂt\{Oe [i52 Icﬁ& coqu n%{lr?nn%gtu @Ik of an

upllnk dedi &3 ecommini cation ccordlng to
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15 predetermined criterion. If the corrected data is acceptable according to said
predetermined criterion, the HARQ combiner/decoder module 14 sends a corrected
data signal 30 containing said corrected data to a further destination (e.g., another
network element such as a radio network controller). However, if corrected data is not
acceptable according to said predetermined criterion, the HARQ combiner /decoder
20 module 14 sends a repeat request signal 28 to the user terminal 10 for sending a

further redundancy version of said data one more time.

Disclosure of the Invention

The object of the present invention is to provide a novel method for a
25  redundancy version implementation of an uplink dedicated channel in mobile
telecommunication systems.

According to a first aspect of the invention, a method for calculating a
redundancy version number RVN for implementing a hybrid automatic repeat request
(HARQ) protocol using multiple redundancy versions used for data transmitted in a

30  communication system containing a transmitter and a receiver and with a connection
frame number CFN known to the transmitter and to the receiver, comprising the steps

of: providing a number of automatic repeat request processes Nagg and a number of

3



(HARQ protocol using nmultiple redundancy versions used for data
transmtted in a 30 communi cation systemcontaining a transmtter and a
receiver and with a connection frane nunber CFN known to the transmtter
and to the receiver, conprising the steps of. providing a nunber of

aut omati c r epeatsiequest processes NARRQ and a nunber of PCBIBMISRQ0% 109727
PCT/ | B200/ 000744 redundancy versions NRV to the receiver and the
transmtter; calculating by the transrn'tter t he redundancy versi on nunber
RVN correspondl ng to said data as a ctl on of the connection frane

nunber CEN, TEREIHGHEERIo8s Nenie ‘Qﬁfeaﬁ‘ﬁ‘f rﬂéedéaé’tsm‘f%&ﬁ'églf‘“%ﬁlb‘/c@gses NARQ and

the nunber @fanirhi@es el HRAAANGYy VEESA ﬁlﬁl’ﬁbé}‘l% aaekspori bk at g abY t he
recei ver the redundancy version numbe as a function of the connection

frame numberfuetrn of the comepEn Fmy Wb&aﬁgh‘amwuméﬁrééﬁhera@w&*@ "Hedcesses
NARQ and t h?edﬁ@m%cc%tes fhg, ARdMNslaneY oVGE %dﬂﬂ@an’éﬁv@rmm@ Bh$aid RN is

used to indicate which redundancy version of said data is sent fromsaid
transmt fer calnelatingpethg sxeiygr tharedupdapey vaasion manig FOMNYpyfupefianndithe o t he
first aspect,gf LAY EHAR TR %@Wﬂ&y Yk (2 RYNsmay be
cal cul at ed ag feg'ltufHafr rul Y gne th nu CFNI _u[t IF Q%'a m{eﬁm °

i f ( NARQDd2MdRrt ﬂmﬁ)@iﬁ)lﬂi@ber OAR@ r@f@d@émwygersl@nvwm gFxin pad RNRUS ussger ei n
operator LX x-1 <LxJ<_X,
and G = IRk IERE v of Sg“’%daté S Hopr kBl i T

i nterval TTkecgfved bmd regtiver wi se CFN = | Ons/ TTI *CFN + SFN, wherein | Ors
nod TTI ,z 0 and r. £ger
mcremar%t ed by o%e I;Iglr%(r)%'t{ge ?%T%%#%m% mvee\é%g 'Sl d&ﬂ%ﬁggﬁ% ver si on
nunber RVN. nEmbtrHéVNaiwdlthainglatedais Fdloivis (iste @aspect of the invention, the

redundancy version nynber N may be cal cul ated as follows (rul es):
(ECFN'L[ J m

RVN = | CEN od N, if(N,,RQ mod2 + N, mod2)=0,

ARQ
otherwise RVN = CFN'mod N, ,
wherein operator | x |rounds x towards -co, i.¢., integer such that
15 x-l<|x]<x,
and CFN’= CEN, if CFN refers to radio frames with a transmission time
interval TTI of 10ms,
otherwise CFN’= 10ms/TT{*CFN + SFN,
wherein 10ms mod TTI = 0 and an SFN is a sub-frame number, which is an
20  integer incremented by one from zero to 10ms/TTI for each said redundancy version
number RVN,

Further according to the first aspect of the invention, the redundancy version

number RVN may be calculated as follows (rules):

CFN'

RVN’:[ Jll’lOdNRy s

ARD
25 wherein operator Lerounds x towards -co, i.¢., integer such that
x~1<« l_x_’ <x,
and CFN’= CEN, if CFN refers to radio frames with a transmission time

interval TT1 of 10ms,



RVW I CFN

nModNRV I L NARQ JI 25 wherein operator Lx] rounds x towa

rds -co,

i.e., integer such that x-I <LxJ<-x, and CFN = CFN, if CFN refers to radio
franes with a transmission tine interval TTlI of |QOrs, 4 WD 2005/ 10
PCT/ 182005/ 000744 otherwise CFN = | Ors/ TTI *CFN + SFN, wherein | Qrs
= 0 and an Skdl20w/18073ub-frame nunber, which is an integecragessmsens ed by
one fromzero to | Owvs/TTlI for each said redundancy version nunber
Still further according to the first aspect of the invention, the n
automati c repeat request processes NARQ and sai d nunber of redundan
versions NRV maythsevise 6VNGetOndTTHEFNec8fNer and to the transnmitter by a
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e transmtter the redundancy version nunber RVN

further may incl e femeodicogling@itiok fhat apac odttdiimgntian, saintdmbat eful at ed RVN
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According further to the first aspect of the invention, the step of calculating by
the transmutter the redundancy version number RVN further may include encoding
said data according to said calculated RVIN and sending said encoded data to the
recetver. Further, the method may comprise the step of: decoding said data based on
the calculated RVN and optionally combining said data with previously received
redundancy versions of said data.

According still further to the first aspect of the invention, the receiver may be
a user equipment of a mobile communication system, said transmitter may be a
network element of said mobile communication system and said data may be sent
through a downlink (DL) channel.

According further still to the first aspect of the invention, the number of
automatic repeat request processes Narg and said number of redundancy versions Ngry
may be provided by a system operator by sending a parameter signal to an originating
RV calculation module of the user equipment, to an RV calculation module of the
network element and to an HARQ combiner/decoder module of the network element,
and wherein said step of calculating by the transmitter the redundancy version number
RVN may be performed by the originating RV calculation module and said step of
calculating by the receiver the redundancy version number RVN may be performed
by the RV calculation module. Further, the step of calculating by the user equipment
the redundancy version number RVN may further include encoding said data
according to said calculated RVN and sending an uplink data signal containing said

encoded data to an HARQ combiner/decoder module of the network element. Stiil

5

may
RVN and
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automati c repeat request processes NARQ and said nunmber of redundancy
versions NRV nay be provided by a system operator by sending a paraneter
signal to an originating RV calculation nodule of the user equipnent, to
an RV cal cul ation nodul e of the 25 network el enent and to an HARQ

conbi ner/ decwdenssmode e of the network el enment, and wheperaps@iodosiep of
calculating by the transmtter the redundancy version nunber RVN may be
performed by the originating RV cal culation nodule and said step of

cal culating by the receiver the redundancy version nunber RVN may be
performed byrthdrethRyer of eifulating fherrediudency PerstanemumbehigVatbyghoR Veal cul at i ng

by the user %,ﬂ urt her

i ncl ude enco ﬂggagﬁﬁdgg{%p%@%}rﬁgmﬂ%{ vYa‘?ﬁa%SAél ca %{EQS °°§‘\%\)§?§‘h% sendi ng an
upl i nk dat a refigdaicycenioaininbgr RENdo tl@rft@ﬂ@ctodwrar/d@oémmbhm@ Yet still

conbi ner/ dec, g%; 2005/ 09727

of t.he net work
SO | o005y JUtA NP Fiblrpa Blay e Btk ofd SHIFOH accSline bran aliBpiRed 0127

nunber RV¥N by sdithepR¥ dacadigal a‘tdmpnomi)ljubmbm}g daidr dalneewith mpn‘eudmslprovi di ng an
RVN si gnal cont ai,n sai red danc ver.si on nunper N t e HARQ

conbi ner/ dec%cc?éve%ﬁ{‘}ﬁ%am’)?&m?f'l F {]cs?q}%’fiﬂ%for HPRE yhc&?%ef PR dhe conpri se
the step of HARQedinb@etddectdre ntatik foognadativglcdrdoted Fatady etffuitins, tdat a signal
and optional |y combi sai d dat r evi ousl re elved redundancy
Version of e B SEehs B dop bhide i AhE bk debndiny

conbi ner/ dea;edlernmgmdml cataf efhetgarsardadohe@ecc@agﬁ fs@t:esgzmaaacor]gﬁtg t&B HL t hgr g he

nmet hod further ri.s etermnin af t t he decodi ng
and H& ni? ﬁiﬁie%CEF'&e‘?oj%&io’hﬂ;éf ﬁ‘ét?‘“ ‘d‘f(f%’?‘?‘:é?fit‘b‘&i ‘él&‘igtat’i“?f’s!"‘g’&‘t%cﬁ?r&mge

accor dl Ng t Qo said PreBét@efb @I MitdIRG, GE hieﬂ’(dd@rﬁhy feherkmbRerthsstkp be: sédingor r ect ed
data is not acceptabl e accordi 2_9 to saij (geﬁedet ermned criterion, the
met hod may fAUFROAEIEANSHIFIALRY thrdTARQ sompinerdssansgodule fodpeuter PRHERIAST si gnal

by the HARQisrhiines hegeodeu el Rrdith dhaiauselonearpnmet for sending a
further redundan({,y version of said data one nore tine. Yet still further

accordi ng to the Yet fdkfughss@egordips tonfe firk) asmeston thepipgenfon, heR¥al cul ati on
nmodul e M8y REcAafSH thodfle hBLHEURE: SORD NG Qﬁﬁﬁ%fdemﬂ%%dm@t' Il yet further

according to the first aspect of the invention, the network
Still yet further according to the first aspect of the invention, the network

element may be a node B or a base station of a mobile communication system.
According to a second aspect of the invention, a network element of a mobile
communication system with a connection frame number CFN known to the network
20 element, comprising: an RV calculation module, optionally responsive to a parameter
signal containing a number of automatic repeat request processes Narg and a number
of redundancy versions Ngy, for providing an RVN signal containing the redundancy
version number RVN calculated as a function of said connection frame number CFN,
the number of the automatic repeat request processes Narg and the number of the
25 redundancy versions Ny, and an HARQ combiner/decode module, responsive to said
uplink data signal, to the parameter signal and to said RVN signal, for decoding said
data based on said RVN signal and generating corrected data.
According further to the second aspect of the invention, the uplink data signal
may be provided by a user equipment.
30 Further according to the second aspect of the invention, the decoding of said

uplink data signal may be further based on combining said data with a previously



el ement may be a node B or a base station of a nobile comunication system
According to a second aspect of the invention, a network elenment of a
nobi | e conmuni cati on systemw th a connection franme nunber CFN known to the
network 20 el ement, conprising: an RV cal cul ati on nodul e, optionally
responsi ve twoaopanapeter signal contai ning a nunber of payhgiseddosr4§ epeat
request processes NARQ and a nunber of redundancy versions NRV, for
provi di ng an RVN signal containing the redundancy version nunber RVN

cal cul ated as a function of said connection frame nunmber CFN, the nunber
of the aut orftdiecdrepadincy agigwsol priddes dus rakshndlauheedRNeY thf t he 25

redundancy V}@Aﬁb%ﬁlbh@//?ec%@% ; e#ﬁ%&%&‘ﬂhg%ég rfe%ge% dul'e, responsive to

said wuplink data si ar anet er 0 said RVN signal,
for decodi ng sai @tillda@@rb%@ecangm témeaorﬂlmlamt gﬁaxk: liardtige ifeaistdorrgetedr r ect ed

Qar 2 pocor e btk lBtanl kB0 0kaBRRGEL) Ofi Al haaa on, {he upt T ik

dat a si gnal er equi p accordl ng to
t he secorid a@p@uter/(bffwﬁhmomivemwmdaxteh@t ch&qoends:@ga!mcithsaxsa equhemth“odata

si gnal may said data.with a previously 6 WO
2005/ 109727Q%Ei5%%€%§1b%§%%ﬂ°y Vers%‘lg\}éﬁ d@ﬁd’ﬁﬁgf‘?&?tlwgr sion of said data for
a previously cal dutatieg f&RUN: bytht beondAIRE o0 izl inentiohe eotestwomdidnenf or

generati ng sal corrected. dat Sti.ll rther according to the second
o B Lo g ol bl bt e S accept abi o

aspect of theimven
according to a predstiagBiil@dther fotths scotnd Spéd oFHAR &S HeTeV / decode nodul e

may send.a rep st sjgna equi pnent for sending a

furtherqroeduflil(ﬁ%\ﬁt(‘fi)1 (?{g? Blﬁyh% 3%{?89@8?{2\@8"%?‘5’ GFWE”““RSIE'& ding further to
t he second aSpeCMchrth@Ith&vamﬂoQﬁb sebHIRl RPEBT the &L RARIH, the'PYanRtera node B or
a base station of |, e, comruni cati on system Accordi ng still further to

t he second éhgﬁzél(f?ay(a)f?c W‘P}‘@d?drﬁfeﬁyﬁﬁﬁ‘ OpteﬁéorI‘?VSd“iGL"BQ‘?ré’lﬁF“&Pi”é C ifBEfil e may be a

part of theré‘%@@pﬁﬂﬂ@bﬂ@ﬁ;{&ﬁﬁ@ﬁt@rnuﬁﬁﬁ@ﬁf@edun@ﬁﬁ?ﬁfﬁlﬂsﬁﬁs N‘ﬂ{?mg‘('bes'“ Il to the
second aspect of tpe %:nventl on, the paraneter signal nay be provided by a

syst em oper AEGRIGHIYIEF-aet iR B Stk 8‘6?’6?1%’@?‘@ Pgpergxisting system standards.
15 According yet further still to the second aspect of the invention, the RVN may

be calculated using the rule one or the rule two according to the first aspect of the
invention.

According to a third aspect of the invention, a user equipment of a mobile
communication system with a connection frame number CEN known to the user

20 equipment, comprising: an originating RV calculation module, optionally responsive
to a parameter signal containing a number of automatic repeat request processes Narg
and a number of redundancy versions Ngy, for calculating a redundancy version
number RVN as a function of said connection frame number CFN, the number of the
automatic repeat request processes Narg and the number of the redundancy versions

23 Ny, wherein said user equipment provides an uplink data signal containing data
encoded according to said calculated RVN.

According further to the third aspect of the invention, the parameter signal
may be provided by a system operator or said number of automatic repeat request
processes Narq and said number of redundancy versions Nrv may be permanently

30 pre-set in the user equipment based on pre-existing system standards.

Further according to the third aspect of the invention, the uplink data signal

may be provided to a network element.



request processes NARQ and sai d nunber of redundancy versions NRV nay be
permanently pre-set in the network el enent based on pre-existing system
standards. 15 According yet further still to the second aspect of the
invention, the RVYN may be calculated using the rule one or the rule two
accordi ng t ovo besAdorst aspect of the invention. Accordi ngritsomshdrias d

aspect of the invention, a user equipnent of a nobile comrunication system
wi th a connection frame nunber CFN known to the user 20 equi pnent,

conpri sing: an oruglnatln RV cal cul ati on nmodul e, optionally responsive to

a paraneter si gnSiill &hennseritineo aiBed awectohthsriayantion.deuger fauiiesst
processes NARQpraRdk @lmﬂ@aa@fmgh@ldaanaamgya MEhS RNHdNRY velsRin stakigul ating a

redundancy version nber RVN as a function of said connection frane
nunber CFN, ?%é‘lﬁ%}é@m@ffet’%m%%@ﬁm' fom epdgprkradefuenst processes NARQ and

the number of & NRerAdHRdAN Sk SO 2heMBtuIELELD GRRYNIRET Ol PNt

provi des an uplink data signal containi data enco according to said
cal cul at &d RVpklatageorglthagulp ene piethe twe Mfeacpmdmg tadpdust agpect dithé nvent i on, the
parameter sigpal,, may be provided by a system operator or said nunber of
automati c repeat request processes NARQ and sai d nunber of redundancy
ver si ons NRV mayAberdeg trentemtth gspeglofpheinsationn ¢dnenusatiorgisiqgnent based on

pre- exi st ng rﬁéﬁﬁq?@tﬁk%ﬁqg&% ar'é?er\;eb%d %ﬁﬁg gﬁ&gtl%lo%tnqgnJ Qt%er gIF pect of the

i nvention, i nk ta s rovi 0 an elerrent. 7
WO 2005/ 1091@1@@@9@@:&@@@%@ &cmlvd:r f’bumﬂ;ﬂmnerﬂaacgamabmtgatttmmme third

aspect t he i.nven eqgu na. rovid nk dat a
si gnal g(f))ntge ﬁzl{tﬁcqueétf(ura%gm (r)ceodld‘cﬁl ﬁ’cg;%\li/rgrfgs!ﬁmgﬁ GFVEN s amécol ec 11flé%ponse to

a repeat reqaresnttezilc@meﬂascfd@ma@cwmmmrr&mﬁmNérsmAmmbelnmgNstanhﬂnsfngrther to
the third aspect a ion uated usmgthe

1
e e or e tadimbdlor T s o f R e et he § R ATRE 0o | o
Accor di ng t autamftoliepdat BfPET prodbsstéd i@ donvie AtlloBer & reduiARl GaisionaNgy,st em

for calculating the redundancy version number RVN as a function of the cornection
15 frame number CEN, the number of the automatic repeat request processes Nagg and
the number of the redundancy versions Nry and for providing an uplink data signal
containing data encoded for said calculated RVN; and a network element, responsive
to said uplink data signal and optionally to the parameter signal, for calculating the
redundancy version number RVN as a function of the connection frame number CFN,
20  the number of the automatic repeat request processes Nagg and the number of the
redundancy versions Nry and for providing decoding said data based on said
redundancy version number RVN.
According to a fifth aspect of the invention, a computer program product may
comprise: a computer readable storage structure embodying computer program code
25  thereon for execution by a computer processor with said computer program code
characterized in that it includes instructions for performing the steps of the first aspect
of the invention indicated as being performed by any components of the transmitter or
the receiver.
Advantages of the present invention can be summarized as follows:
30 + No need to send an RV parameter to the network element {e.g., node B},
¢ Reduced overhead;

e No errors associated with the decoding of the RV parameter;

8



containing a transmtter and a receiver and with a connection frame nunber
CFN known to the transmtter and to the receiver for inplenenting a hybrid
automatic 10 repeat request (ARQ protocol using nultiple redundancy
versions used for correcting transmtted data based on calculating a
redundancy weeséenoarizmber RVN, conprising: a user equi prenigecpbirenal |y
responsive to a paraneter signal containing a nunber of automatic repeat
request processes NARQ and a nunber of redundancy versions NRV, for

cal cul ati ng the redundancy version nunber RVN as a function of the
connection 15 tr dxinilimedcontremring NertiWg¥v- of the aut omatic repeat request
processes NARQ and the nunmber of the redundancy versions NRV and for
provi di ng an upI i nk data Si naI cont ai ni ng data encoded for said

cal cul at ed 3f Dgea s angsrent, responsive to said uplink data
signal and optio e
redundancy ver si ?ﬁ} %%%Puﬁ%%@&@@?ﬁn@ﬂr%%ﬁ ?bj({cﬁ%)fg@énﬁg%ﬁ%g ‘%gme nunber
CFN, 20 ®the rﬁfnwbeerlsmadtltrethamlmmmadﬁtai@ééa‘tcnpmlsqn iprogesdies WHARG and t he
nunber of th % Yin§lgl-ons NRV and for providing decoding said data
based on sal Y version nunber RVN. According to a fifth aspect
of the inventi onFlgura:bsfrmﬂsem epaogle afa plloddd:agramefyramdnmﬂme;everaom:orrputer
D & S IR BRI E b R T RROTA 0 GRTRM Sl RO AT, B8R, her eon for
execution by% npu 8 sor Wt adco Uer ogra d@
characteri zed mFthadeﬁowsrmlwdaﬂc bﬁsbhbcicdiuagnam fbnatrepaucfaacynrangoﬁ he steps of

L orsonenps REERen @bt S P S e B L HhafRer bR B LR e Y e

i nvention cmcb@oxsumrl zed as foI lows: 30 No need to send an RV paraneter

to the network elene ced overhead;. No errors
associ ated with S%E}t()’d‘ S%@ eﬁ?mﬁﬁgp%?@o‘ﬁéﬁaé f aredun 9068/ 109727
PCT/ | B2005/ Qﬂﬂzrﬂaéntatmﬁi &anhiplihit yhhahced @pdicged ¢HagndARCyraig tNRY.prd3edief

Description of the Draw ngs
invention.
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Best Mode for Carrving Qut the Invention

The present invention provides a method for a redundancy version
implementation of an uplink (UL) enhanced dedicated channel (UL E-DCH) in
mobile communication systems by calculating a redundancy version number RVN as

20  afunction of a connection frame number CEN, a number of automatic repeat request
processes Narg, and a number of redundancy versions Ngrv. The methodology
described in the present invention can be also applied to a downlink (DL) dedicated
channel in a similar way.

Generally, the present invention is related to enhancement of the uplink

25  dedicated channel for packet data traffic in Release 6 of 3GPP. The idea is to bring a
similar L1 (physical layeryMAC (medium access control) layer HARQ between the
UE and the network element (Node B) in the uplink {UL) as in an HSDPA (high
speed downlink packet access) for the downlink (DL). The fast HARQ (hybrid
automatic repeat request) can be based, e.g., on an N-process SAW (Stop-And-Wait)

30 HARQ, where HARQ combining is performed at Node B L1 layer, according to the

present invention.



For a better understanding of the nature and objects of the present
invention, 5 reference is made to the followi ng detailed description taken
in conjunction with the followi ng drawings, in which: Figure 1 shows an
exanpl e of a block diagram for a redundancy version inplenentation of an
upl i nk enhargedondadi’eat ed channel, according to the priopCuIH2posoRI7guUre 2
shows an exanple of a block diagram for a redundancy version 10

i npl enentati on of an uplink enhanced dedi cated channel, according to the

present invention; and lQﬁ%ure 3 shows an exanple of a flow chart for a
redundancy ver si oRFteaiphp H‘ﬁéﬂlRynp%?m%WW§nﬁR“ Ehighudakdiasteacéd channel

accordi ng tQhéﬁ@:le’nﬁ%auééﬂ\é@ﬂﬁﬁl&ﬁ to 4 BetBORL 10 d)h%l {SALfyhingd Gy the

| nvention The present invention provides a nethod for a redundancy version
i npl ement at TS (%o P PFHRT Uppere Arelie edVode di s aatiednbasnelatignusiBEDCH) i n

mobi | e comnha@wmegme@%o&ya&@édmgteqﬁmeén{lﬁ%ﬂgénﬁpés 1@*«3@ nunber RVN

as 20 a function of a connection frane nunbe nunber automati c
repeat réquesturephgcessiay NARG neypisad wmeweb"rforrtéd Eﬁmmﬁi@Q\/}EﬁmS@ns NRV.

The et hodol, agi, BESGLIRSEVAD LIS AL ARBNSDILON can be al so applied to

a downlink (DL) ded cate annel in & sim ar way. Cenerally, the present
i nvention is rel &gt 1 shoawsivan commie arotﬁngdﬂeerﬁlpfa rkclPGagtedifest ed channel for

packet data E ?iIizInlc? ) kﬁ&ﬁ?ﬁ%&%nt@hg ofsaqaphnlg— %%%edlcatﬁa%ng QUE ALl a[JE

LI (physi cal’ I 'um access en t he
and the net W) ielaemente coiNodeicBjon systeine 1uplcbriingtblije presentineantibiSDRA (hi gh

sheed Sa kBl 3RS 85 UG AU 0y Phl Tl Ll (o o
( St op- And- Wl )acaﬂdiﬁg\mhewﬂe ARG dmblscn elqglph&npﬂl‘cfc(ﬂk nagratiddNaele B LI
layer, accof, d toal 1&9 sggrr]l%l 1 rs?n%eanstepirgt\é%g ink &I 1) srgnalmg channel. Instead, the
redundancy version number RVN is determined by both an originating RV calculation
module 16a of the user equipment 10 and an RV calculation-module 16 {(which, in
15  alternative implementation, can be a part of the module 14) of the network element
(e.g., node B) 12 using simple rules (outlined below) by calculating the RVN as a
function of the connection frame number CFN, the number of the automatic repeat
request processes Narg, and the number of the redundancy versions Nry. Based on
the RVN calculated by the originating RV calculation module 16a the user equipment
20 10 encodes the data for the calculated RVN and sends the uplink data signal 22
containing said encoded data to a HARQ combiner/decoder module 14 of the network
element 12, According to the present invention, the user equipment 10 does not send
the RVN to the network element 12 as it is done in the prior art.
The data is initially encoded in the user equipment 10 using, e.g., rate 1/3
25 turbo code. After the initial encoding some encoded bits are either punctured or
repeated (depending on the amount of available channel bits). This
puncturing/repetition can be done in different ways, for instance in the first
transmission odd numbered parity bits are punctured and in the retransmission even
numbered parity bits are punctured. These different encoded versions correspond to

30 different redundancy versions, represented by the redundancy version numbers

(RVNs), calculated according to the present invention.

10



WO 2005/ 109727 PCT/ 1 B2005/ 000744 1nstead of signaling an RV paraneter
outband in UL (an uplink direction of the radio link froma user equi pnent
to a network element), RVNis determned by a receiver (e.g., the network
el ement such as a Node B al so called abase station) using sinple rules
descri bed beWowgosacwer ding to the present invention. Thepsi/mabesonarthe 5
ensures that the sanme RVN is never used successively for the same HARQ
process, and that all possible RVNs are used for one HARQ process. Figure

2 shows one exanpl e rré)ng ot hers of a bl ock di agramfor a redundancy
version i npl ement3rR@Ad ORv SARIAAG IR R PRTFSIFE B8N e Febb oy OtHethtteI T (L E- DCH)

in a mobile &gwnm;msmtﬁmﬂya@m gg:d?ﬂo{(ﬁ trh@c&f&@eanﬁe bfyention.
The 10 mmj or difference of the exanple ure 2 wit prior art

exanpl e of Fyibiseknewmse g+ dragrmingddarumed) th@I@WéLﬂ)ﬂ@%wFQrmY@rn'tria@ﬁ t he user
equi prent 105402ty c@ﬂ‘méldé?enm%d ﬁehhtéaaeﬁﬁreﬂvoécma' CP USE Do Tr2PRAr at e

uplink (UL) si gnal i n% channel . | nstead redundancy version nunmber RVN
i s det er i nddcmyenyed for arerpradipl fame, syerRUNe date i transwitted nbidthe begiBangdf t he user

equi pnent 10, (,%mec@,enﬁ% éﬁh%yu&&’?%w@‘ag& 5@%&%@2)@@%@“@“&&1{ e %5 tive

i mpl enent ation, can be a part o e net wor enment
(e.g., node amsmzhrusuZ% A ABI deproesseiieftdisaliom@n) MIW\N)thbwectadummhépr ng the

RVN as a f%@ﬁhfa%'ab find Jﬂ@duﬁé%ri’&egés %@ﬁk&%%gﬁtﬁg?ﬁ& s‘?ﬁ% e}lrtﬁ%?ﬂ#lh@?&; eOf the

automati c repeat request procé dundancy
ver si ons NRWRBisBw ;m@postmTémia\momd% gup-andedrabd ySAWe HovR @ proaddohgseRMagal cul ati on

modul e ﬁga t arz'ﬂ??l:ﬁ(lf(gg}o%@&t Fgr ta Opr%gé:s(s)ﬂm%f{ é)I‘CQOGO 1sfu%£3dt he éall culated RVN

and sen ta signal ¢Ont aint ng SA encsdéa’dafa to a HARQ
conbi ner/ de@dreténs rcpchnéde(aﬂdﬂfccmﬂbmdniewﬂeﬂlwrdmoue verient ofliRe saheddock) mgtiltio t he

present invention Ipnent no RVN to the
net wor k el er?entm’ﬂy aescoiicfd's%e %g%ked)]?rﬁufsﬁ rl?egﬁ?e Pﬁ«:epfﬁ%se&%{ﬁg() p§°ce?1g ially
encoded i n thamraser eqU| pment 10 usi ng, e g., rate 1/3 25 turbo code.
After the initial, enc ncoded bits are either pu red, or
repeat ed (dependf Mg aﬁ aﬂ%g%{%\ﬁﬁ Gforavaid 'éfﬁlpéesﬂéfﬁﬁ%ﬁ‘orbg‘ﬂgwsfﬂ?aé
punct ur itig/ épettainingradRVNEs sovided by di RivesatnlatoRy®duleqis th 0RiIARE 1 N the

first transm r|t ts re unctured .and in the
retransni ssit8® Elézerzcﬂ: emoc}]urfbﬂto pe dgcotcjilng an comt?m{r]lg(eg using the

RVN, the HARQ process ID and Nagrg) equivalent to the prior art decoding described
above in regard to Figure 1.
The rules for calculating RVN are described below, according to the present

20 invention. The following notations are used in equations presented below.

o [x] roundxtowards -eo, i.e., integer such that x—1<|x|< x.
. fx] round x towards +co, 1.e., integer such that x < rﬂ <x+1.

A first rule for calculating RVN is described as follows:

if (N 4o mod2 + N, mod2)=

25 then RVN = CFN—[CFNJ mod V,, (D),
ARG
otherwise RVN = CFNmod N, (2).

According to the present invention, it is required to ensure that if Nyzp is a
muitiple of Mgy, a different RVN is always used in consccutive transmissions/re-

transmissions of the same HARQ process.

il



nunbered parity bits are punctured. These different encoded versions
correspond to 30 different redundancy versions, represented by the
redundancy version nunmbers (RVNs), calcul ated according to the present

i nvention. 10 WD 2005/109727 PCT/ 1B2005/ 000744 NARQ and NRV contained in a
par anet er sivg@dados2@7ian be provided (set or re set) to thermoslhessd6, 16a
and 14 by a systemoperator 17. The current value of the CFN is known,
e.g., determ ned (assigned) by a layer L | counter. For every radio frane,
the new CFN is determ ned froman expression CFN = CFN+1, i.e., the CFNis
5 increnmented fo very radi o frapeFnveyven |[f no data is transmtied. At the
begi nning of a @8&&5&‘?56%,90 H%"‘CFE—H) r‘?f‘%tbgr SypPle H’éc aspPBietY 10 and
the network el ement 12 are synchtof{®zed. A HARQ process identification
(ID) can be eit%ecrmﬁ nt outband or calculated by the nodul es 14, 16 and/or
16a from t hesi@gIN-Siri .| ghkyadcordigy t6 Wheairesege inf¥on, Bhecqpapesed NARQ process
stop-and-wait ( /—\Wg RQ protocol uses NARQ 10 separate HARQ processes. For
each process the SAWprotocol is used, i.e., a data block is repeated (and
combi ned wi FHCYAEEIR LEPFDUPESEIGALMYSt he same bl ock) until it is
correctly decoded. The Rgggr ocess IDis needed to keep these HARQ
processes separate. RAM=2 J@idda\t;,,ng the RVN according @3¢ the present

i nvention, an RVN signal [ X%025 containing said RVN is provided by the RV
cal cul atfon nodu to the HA conpi ner/decode nmpdule 14 to perform
decodi ngé and conigﬁ%%%ﬁm("ée.bﬁ.“’fecﬂé' ‘b""trﬁgs higg Ry they wy the RXRXS 45 B’IEtB‘éts%i“b and
NARQ equi vatserile p@vidaemprel “dlvettt RUBBOM (RYTER&C 2 Red3 balBAYSorhd) regard to
Figure 1. The I’L[l| es f_orrbt[%al i%%l ating RVN are described bel ow, according to
the present 3RV SRRV THRT IHTE WIPGWE A raolraendhs rames ol (HNeiguat i ons
presented bebave to 16X Ah duedaitdicXelc@@h kst vaAQ, ARQC (sechit! &g@hnSWEkE that x -1 <

LX J < X F‘\E% round_x towards +co, i.e., i nteger such that x < rxl < x +
1. A first HARQPPgsss 8 rainbdp firgeRUNG is ap gdeser Wil vaues m sae:to the ( NARQ
Mod2+NRW NMDENER of the automatic repeat request processes Narg minus one and can be
expressed, for instance, as follows: ARQV = CFN mod Nagg.
It can be easily verified (see Tables 1, 2 and 3) that the rule/requirement
described above ensures that the same RVN is never used successively for the same

HARQ process, and that all possible RVNs are used for one HARQ process.
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25 then RVN=I CFN-I CFNJ1 nodNRv (1), | L NARQ 11 otherwi se RVN = CFN nod
NRV (2). According to the present invention, it is required to ensure that
if NARQis a nultiple of NRV, a different RVNis always used in
consecutive transm ssions/re- transm ssions of the sane HARQ process. 11 WD
2005/ 109727 WwCT#0s1®2905/ 000744 Note that instead of usi ngris@kNodisanot her
sinple rule can be also applied by r NARQusing |I CFN 1. Then according to
the present invention, a second rule for NARQ cal culating RV can be
expressed as follows: RUN - | CENlnpdNRv. (3). LNARQ 5 The difference

bet ween the two rulesIilﬁpwFr%%@‘ﬁ%?sWHBE%N%§4éW%hbMFﬁht. The first rule

provi des nore "diverse" RVNs. In the Tables 1, 2 and 3 bel ow, sone

exanpl es are given for different values of NARQ NRv and 17 franes of data
(CFNis fromO to 16). AnCENtMM@VRY¥ede 1 BYDesuledd| ue ARQV (second
columm) is the HARQ pr ogesg— \t\;ili gt Tt h-s—exagpte—s an integer with
val ues fromzero to the 10 nunper of the autgomatiC repgat request processes
NARQ m nus one and can bg &xpredsed, far instance, as|follows: ARQV = CFN
nod NARQ It can be easi |iy—yerified-{-see—Tablles—1—2-ahd 3) that the
rul e/requirement descriljed abové ensurds that thé sank RVN is never used
successively for the sang ¥HARQ pro¢ess,; and|thatgall possible RVNs are
used for one HARQ proces$.—12 MO 2005/.109727 | PCT/ | B2005/ 000744 Table 1.
RVN val ues with NARQ = 4 |anl NRVO= 2 CFN ARQV RVN (rulfe 1) RVN (rule 2)

5 1 0 1

6 2 1 1

7 3 0 1

3 0 0 0

9 1 1 0

10 2 0 0

11 3 i 0

12 0 1 i

13 1 0 1

14 2 1 1

15 3 0 l

16 0 0 0

13
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10 2200 3310 4011 5101 6211 730
10200 11310 12011 13101 14211 153

WD 2005/ 109727 PCT/ | B2005/ 000744 Table 2. RVN val ues w

NRV = 2 CFN ARQV RVN (rule 1) RVN (rule 2)
020517170 1 5216000 7110

Table 2. RVN values with Nygp = 3 and Ny = 2

CFN |ARQV [RVN (rule 1) |RVN (rule 2)
0 0 0 0
I i i 0
2 2 0 0
3 0 1 1
4 1 0 1
5 2 1 l
6 0 0 0
7 1 l 0
8 2 0 0
9 0 l 1
10 1 0 1
11 2 1 i
12 0 0 0
13 1 l 0
14 2 0 0
15 0 1 I
16 1 0 1

14
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8200 9011 10101 12211 12000 13110 14200 1501
1 16 1 01 14 WO 2005/109727 PCT/ 182005/ 000744 Table 3. RVN values with

NARQ = 5 and NRV = 4 CFN ARQV RN (Rule 1) RVYN (Rule 2) 0000 110 2
220 3330 4400 50162 723 830 94110022 113 2

12 2 0 2 13vB2W5209744 4 2 2 15 0 3 3 PCT/IB2005/000744

Table 3. RVN values with Nyzp =5 and Ngy = 4 -

CFN |ARQV| RVN(Rule1) | RVN (Rule 2)
0 0 0 0
1 I 1 0
2 2 2 0
3 3 3 0
4 4 0 0
5 0 1 1
6 1 2 1
7 2 3 1
8 3 0 1
9 4 I t
10 0 2 2
11 1 3 2
12 2 O 2
I3 3 1 2
14 4 2 2
15 0 3 3
16 1 0 3
5 In today’s mobile communication networks, the CFN refers to 10 ms radio

frames. If the TTI (transmission time interval) is 10 ms then the above algorithms (see
Equations 1 through 3} are correct. However, if a shorter TTIL, e.g., 2 ms, is used, then
some new TTI based numbering is needed. For instance, cach 2 ms sub-frame could
be given a sub-frame number from zero to four and in the above Equations 1, 2 and 3
10 instead of CFN, the following TTI number can be used instead:
TTI number = 5*CFN + sub-frame number (4).

15



16 0 3 5 In today's nobile comunication networks, the CFN refers to 10 ns
radio franmes. If the TTI (transmssion tine interval) is 10 ns then the
above algorithns (see Equations 1 through 3) are correct. However, if a
shorter TTI, e.g., 2 ns, is used, then sonme new TTl based nunbering is
needed. For woshampe,?7 each 2 ns sub-frame could be gi vercrussubodoraime
nunber fromzero to four and in the above Equations 1, 2 and 3 10 instead
of CFN, the followi ng TTlI nunber can be used instead: TTI nunber = 5*CFN +
sub-frame nunber (4). 15 WO 2005/109727 PCT/ 182005/ 000744 Figure 3 shows
an exanpl e of a F188% THare ap sranpieotaiiimelasichpr eredusdancrpesitent ati on of the

upl i nk enhangadndagiaatesh GaReRlanc AR hiAel RERIESE e pridyent i on.  The

flow chart of Figure 3 represents only one possible scénario anong many 5
others. In &vetdod according to the present invention, in a first step 40,

the system oper @ﬁ&ﬁ%% a3 €diF 1%&1‘% ? %’F&Qﬁts g{l}r}l’%gg gg@mlecsc&%%%m@g Iﬂﬁtﬁ t

processes NARQ and t nunbe the re nCy Vversi ons he
ori gi nat $ ngoRuschal aondthed suortoub ehepbesentofivanhien,us efire qup ghBhe syt@m i n t he RV

cal cul ation j HARQ i.ner/decaoder. 14 of the
net wor k el e%}g@r?i%wlg %?/S ‘g?g\l/’!“%r%’g&é 6a} an Eglcg,\rlrb qQ tgfoéﬁsﬁ?swg%ﬂ# thgr natively,
t hese par anetrebs of te ridiwmdarfcy ¥edionaNge s ths peginfitirgR V nalttigionstahdakéd) . 1 n a

next step 4 i-gl nati.n. alcul ation,nmodul e 16a ul ates the RVN
as a functiéfnth%)P %tr %@’%H?)r\%nlbt%rt\lh@e% ic%iﬁaﬂ? 6%“ O%ﬂoﬁggﬁnddﬁ%?e Iﬁ&k% and NRv and
whi ch i s usednthyertdeendes ewddedit pfiibahetdO i dememnaadiyipgosdingla datmekor sai d
calculated _RVN, 15 In a next step 42, the uplink data signpal, 22 containing
Che’ enciiea® i 24 R aPeltBhe el e B i ReTbtlinesda byt ne
user equi pneatdaid). Inlameat nexdl, deepigiddng Realcadtog aadyle 164 Sdlatiauiber RVN i s
ion nodule . 16 as a fupnction of the CFN, NARQ

and NRY BN TRAGob 8 cBRes i e RUN: N prBMde o t he
HARQ conbi nehictléoseebnnaduke chdipmkin 1@ Bexicosing Paid Gata thi€aid calculated
RVN.

15 In a next step 42, the uplink data signal 22 containing the encoded data is sent
to the HARQ combiner/decoder module 14 by the user equipment 10. In a next step
44, the redundancy version number RVN is calculated by the RV calculation module
16 as a function of the CFN, Narq and Npv , and the RVN signal 25 containing said
RVN is provided to the HARQ combiner/decode module 14, In a next step 46, the

20 data contained in said uplink data signal 22 is decoded by the HARQ
combiner/decoder module 14 using said RVN provided by the RVN signal 25 and
possibly combined with previously received versions of redundant data (according to
a previously calculated RVN) stored in the module 14 and the corrected data is
generated.

25 In a next step 48, it is ascertained whether said corrected data is acceptable
according to a predetermined criterion. As long as that is the case, the process goes to
step 52. However, if it is ascertained that said corrected data is not acceptable
according to a predetermined criterion, in a next step 50, the repeat request signal 28
is sent to the user terminal 10 by the HARQ combiner/decode module 14 for sending

30 afurther redundancy version of said data one more time. After step 50, the process
goes back to step 41 to facilitate the request of step 50. Finally, in a step 52, the

corrected data signal 30 containing said corrected data is sent to the further

16



20 data contained in said uplink data signal 22 is decoded by the HARQ
conbi ner/ decoder nodul e 14 using said RVN provided by the RVN signal 25 and
possi bly conmbi ned with previously received versions of redundant data
(according to a previously calculated RVYN) stored in the nodule 14 and the
corrected dav@290§/10%geherated. 25 In a next step 48, it iBCHEESOHITHed

whet her said corrected data is acceptable according to a predeterm ned
criterion. As long as that is the case, the process goes to step 52.
However, if jt.is ascertained that K said corrected data i ot ,accept abl e
hecordi ng St REe AP LT iR BR R A et caroTEmed i b
request si giARQ8ombmesdnrbdd moddiel4iser term nal 10 by the HARQ
conbi ner/ decode nodul e 14 for sending 30 a further redundancy version of
said data one nore tine. After step 50, the process goes back to step 41
to facilitate the request of step 50. Finally, in a step 52, the corrected
data signal 30 containing said corrected data is sent to the further 16 WO
2001/ 109727 PCT/ 1B2005/ 000744 destination (e.g., another network el enent
such as a radio network controller) by the HARQ conbi ner/decode nodul e 14.
17 What is clainmed is: 1. A method, conprising: providing a nunber of
automati c repeat request processes NARQ and a nunber of redundancy
versions NRV to the receiver and the transmitter; calculating by the
transmtter a redundancy version nunmber RVN corresponding to said data as
a function of the connection frame nunber CFN, the nunber of the automatic
repeat request processes NARQ and the nunber of the redundancy versions
NRV; and cal culating by the receiver the redundancy version nunber RVN as
a function of the connection frame nunber CFN, the nunber of the automatic
repeat request processes NARQ and the nunber of the redundancy versions
NRV, wherein said RV/Nis used to
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i ndi cate whi ch redundancy version of said data is sent froma transmtter
and received by a receiver in a conmunication system containing said
transmtter and said receiver and wth the connection frame nunber CFN
known to the transmtter and to the receiver. 2. The nethod of claim]1,
wherei n said redundancy version nunber RYNis calculated as follows:

RVN=[ cFN _ [ GRN; %gﬁ?&%y i f (NARQmd2+NR, nod2) =0, NARQ /I otherw se RVN =
CFN nmod NRV, operator Lx] rounds x towards -co, i.e., integer
such that x -1 < Lxj < x, and CFN = CFN, if CFN refers to radio franes
with a transmssion tine interval TTI of | Ors, otherwi se CFN =

Ovs/ TTI * CFN + SENTEHRE: CUPTISiEs nod TTI = 0 and an SFN is a sub-frane
nunber, which i i g 0, t.0 4l E, for
each said redun%gﬁggl/mggrrng?%% bﬂﬁ%ﬁﬁ?@?@ eﬁée@%ﬁeﬂ rﬁ%ﬁﬁ‘%ﬁﬁ%‘@ a@flgi m 1,6-{-(1; erein
sai d r edungaivogancgrvsisommsivivite thddedkiver andlahe tthadneitteas fol | ows: 18 RVN= | CAN

] nod NRV NARQ rein operator.lx] rqunds x towards -c L.e., integer
Luch that x - 1"oBbERngey B gy tediRianey eREr e g PR BOR e
W th a transdicEaasns hifiRtbAbehéabnndelibn Farte FBher SIFIE N S@EENTTh

Ovs/ TTI*CFN + SFN, wherein | Ors nod TTI = 0 and an SFNis a sub-frame

nunber, whRERMREC spcat IsgetsbproceiceeNemnt @l thy nomber ofche raduadansy ve@igs TNy f or
each said fedundancy version nunber RVN. 4. The nmethod of claim1, wherein
sai d nunber of automatic repeat request processes NARQ and sai d nunber of
redundancy ver stdlagatNRvbathe rpfedvr diedretionddiey vegRin&iinber RVN as a function of

the connection frame number CFEN, the number of the automatic repeat request processes
Narg and the number of the redundancy versions Nry, wherein said RVN is used to
indicate which redundancy version of said data is sent from a transmitter and received by
a recelver in a communication system containing said transmitter and said receiver and

with the connection frame number CFN known to the transmitter and to the receiver.

2. ‘The method of claim 1, wherein said redundancy version number RVN is

calculated as follows:

CFN'

RVN = {CFN'_[ D mod N, if (N, mod2+ Ny, mod2)=0,

ARD
otherwise RVN = CFN'mod N,
wherein operator | x |rounds x towards -0, i.e., integer such that x—1 < |_xJ <x,

and CFN'= CFN, if CFN refers to radio frames with a transmission time interval
TTI of 10ms,

otherwise CFN’= 10ms/TTI*CFN + SFN,

wherein 10ms mod TTI = 0 and an SFN is a sub-frame number, which is an
integer incremented by one from zero to 10ms/TTI for each said redundancy version

number RVN.

3. The method of claim 1, wherein said redundancy version number RVN is

calculated as follows:
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and to the transmtter by a system operator or said nunber of automatic
repeat request processes NARQ and sai d nunber of redundancy versions NRV
are permanently pre-set in the receiver and in the transmtter based on
pre-existing system standards. 5. The nethod of claim1l1, wherein said
calculating by the tr nsnitter t he redundancy version nunber RVN further

i ncl udes e‘r;{g%g oCBAl ta according to said calculated RVN and sending
sai d encod at ayto eceiver. 6. The nethod of claim5, further
conprises: decodi ndw ai d data based on the cal culated RVN and optionally

data 7 he. met TRt EPEST ARG i EE e R TR B dSd G Prent
of 3 mbite  CORTMRRSALIGN IV EBFRTLASEl bRl o Ly SpRShIBRE iELRTENC of

sai d nobile conmmuni cation’systemand sal I'sS sen roug ownl
channel . 8TTThé16mthod of claim 1, wherein said transmtter is a user

equi pnent of a bile . on_system said receiver is a network

el enent of sai dnﬁﬁb‘f‘qséc%mﬁfr@ FETIOFFF YsF®m and said data is sent through
an uplink channgperdh?18mns e T‘ﬁthQQn@Engbﬁ'ig‘agub ﬁ{e dﬁlb%@'\ghlefé
automatic repeat request processes NARQ and sai er of un ancy
ver si ons NRteger énqueroeriteibdy bye fosystern 1 ot l for eh;qh mmdngdamcpamm er
signal to an igi;nating RV cal cul ation nodul e of the wuser equipnent, to
an RV calcﬁV%@ Jﬁvﬁgdule of the network el enent and to an HARQ
conbi ner/ decoder nodul e of the network el ement, and wherein said

cal cul ati ng by the transmtter the redundancy version nunber RVN is
per f or med By th@ilgrn@q&atfwﬂfgmﬁvwl@amaaldﬂmmeh@%nnt@natmesaatdewsfcul ating by

the receiv Kedu Y. erfor V.
ol cut a1 oftosbis ARG BRAPRRLmEE S o8 RIS B0 R B PEAITREL Bt St
the user esud pRatratdneitter Bda REbRHE Yp¥ralos iod Baid Ui Er NNttt h@pedtRedudsies

encodi ng said data according to said calculated RVN and sending an uplink
data si gnaPr08%%§9SaNmm?jldsS&iddﬂléﬂ%d)éd@%ﬁ@pqydf%onsmré@ﬁﬁnwﬁr Y OEOHRE D

modul e of fh*a%&% dﬂh@@r“éﬂ&mnﬂe}ba%ﬁ% 26% 0998 syt WadBargtherein the

cal cul ating the r ancy version

5. The method of claim 1, wherein said calculating by the transmitter the redundancy
version number RVN further includes encoding said data according to said calculated

RVN and sending said encoded data to the receiver.

6. The method of claim 5, further comprises:
decoding said data based on the calculated RVN and optionally combining said

data with a previously received redundancy versions of said data.

7. The method of claim 1, wherein said receiver is a user equipment of a mobile
communication system, said transmitter is a network element of said mobile

communication system and said data is sent through a downlink channel.
8. The method of claim 1, wherein said transmitter is a user equipment of a mobile

communication system, said receiver is a network element of said mobile communication

system, and said data is sent through an uplink channel.
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RVN by the RV cal cul ati on nodul e further includes providing an RVN signal
contai ning said redundancy version nunber RVN to the HARQ conbi ner/ decode
nodul e. 12. The nmethod of claim 11, further conprising: decoding of the
data contained in said uplink data signal and optionally conbining said

dat a 'th revi ousl ed redundanc on of .the sane data for a
pr evi \(l)musl y (F:)al &Pg?eég‘“{?&fclﬁl i gﬁ’éhqﬁaﬁéa’gdﬁ‘m\ﬁr%f’ HheBALT TREHIERFor
generatingp 9&:%!%5%@?\%4%@1@6 Shid n&x%berTmeﬂ@{dlaQ@ @rsﬁﬁ@N@&:%pr&HﬁE&‘Wa@%ﬁ' si ng:

determ ning, after e decodi ng and conbirding said data, whether said
corrected ogarteriby seadiepe aMamem:@tgndl ﬁ@gﬁnttmi%q@mgd?éf ealnilaéoh poilblef B, 14.

The net hod u(S)efr ecI ai eng':%

according to d'pr &4 g%lvﬂs;n? arll%%éti%cli?lrgé ?H}ehng ‘?‘r%rhs%eg'?% %g‘i gdpar@gﬁgrq ses:

sending a mmemter/aa@uasmo&mll@athebmm d%%ﬁt%ﬂbmh@&hd@@mﬁﬁmmﬂg'b? the the
user equi pnment, for sending a further redundancy version of said data one

nore tine. Upssmitteethssediodasy weraemnupbendheNap pesermpdiy thapaginati?®R Viodul e

is a part ) T o) claim
o o o ehlfon AT QTSI IR0 SE YL e 80 dfog 5 TRl 1 7
comuni cat ROMN systfermed By thd RUrpletitiopmhaghen product conprising: a conputer

readabl e storage structure enbodying conputer program code thereon for
execution by a conputer processor with said conputer program code, wherein

sai d conmpuigr prgg M&%l&ﬂ@%{)&?&n b&lﬁtcél‘dﬁltaligg% tﬁeoésepéipgrhgﬁtriﬂe the

met hod of claim 11, 1ndicated as being pertorne any co ents of the
transni t t eredondariog Ve uerber RS/N Amttet vorhiles lepoeting sajd dgniascarging an &RV

cal cul ati on duI res ive to r anet nal ntai.n nunmber

of aut omat FA%Y %tﬁggt’v @%@1 ‘&Jg‘géﬁ aiﬁ@t?ﬁ‘ écf d?i:@i%ﬁg)a

versi ons NEBMHE® corﬁain@r/@éuasa@ﬁmeaulaléﬁfmiewoﬂ&m&ﬁémr equest processes NARQ and
sai d nunmber of redundancy versions NRv are not pre-set, for providing an

RVN si gnal containing the redundancy version nunber RVN cal cul ated as a
function OIi.a C?ﬂ@%%&ﬂoﬂ%ffcfa%() rﬁg eint e'galléﬂf%\{mg the redundancy version number

RVN by the RV calculation module further includes providing an RVN signal containing

said redundancy version number RVN to the HARQ combiner/decode module.

12. The method of claim 11, further comprising:
decoding of the data contained in said uplink data signal and optionally combining
said data with a previously received redundancy version of the same data for a previously

calculated RVN by the HARQ combiner/decoder module for generating corrected data.

13. The method of claim 12, further comprising:
determining, after the decoding and combining said data, whether said corrected

data is acceptable according to a predetermined criterion.

14, The method of claim 13, wherein if corrected data is not acceptable according to
said predetermined criterion, the method further comprises:
sending a repeat request signal by the HARQ combiner/decode module to the user

equipment for sending a further redundancy version of said data one more time.

15.  The method of claim 10, wherein said RV calculation module is a part of the

HARQ combiner/decoder module.
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to the network el enent, the nunber of the automatic repeat request
processes NARQ and the nunber of the redundancy versions NRV; and an HARQ
conbi ner/ decode nodul e, responsive to said uplink data signal, to the
paranmeter signal and to said RVN signal, for decoding said data based on
said RVYN signal and generating corrected data. 19. The network el enent of
claim 18, wherein said uplink data signal is provided by a user equipnent.

20. The netpgor k Telkeneitd of cl&ihad MHSein WhRI RO R IGn G %o dtd Pbr $8hd sttlohnk
data signal is further based on conmbining said data wth a previously

recei ved r efianddileygovarwiwtionkysteai d data for a previously cal cul ated RVN
by the HARQ conbi ner/decoder nodule for generating said corrected data.
21. The network element of claim 18, wherein, if said corrected data is not

accept abl e 17accoy einightérQragiRiresiot est oMpH stk 4 esrhPiter adabld MR Age structure
conbi ner/decode nodule is configured to send a repeat request signal to
the user e§WPPHENE CHBPUSEII@EFN sodathenear forrexduripaiye warmitepresessiivithiat a

one nore ti f i ' '

cal cul at 1 o rsdauef proLin BRI SR by BlueE b Baac R LT Al b
networ k el éngpetfoofiinglthe mettSd offetuieiln indicstedh as beint perfeingdddy dny donpohelad by a
system operﬁtﬁpgr or said nunber of automatic repeat request processes NARQ
and said ALMEEPIIRICEAUHEAREY Fer si ons NRv are permanently pre-set in the
network el enent based on pre-existing system standards. 24. The network

el ement of claim 18, wherein said RV calculation nodule is configured to
cal cul ate $&i d Acutwmokmigmends singerismgrber RVN as follows: RVYN = [CFNI _[ CFN

JJ mod NRV if ( d,2.+ N1 dZI{Q:.O, NARQ ot herwi se .RVN = CEN nod
NR/ T wher ei 1 oBbRa SO BRATS TRTPETF e PEETIT AL (P GBPESGER Fhat X
-1 < Lx] SoPautordfist fepbit ?ecfﬂé%t profestd&N 8R0S hitnBRdF RduhddRS Vaistdhs Ny if
transm ssion_time interval

said number of automatic repeat request processes Narg and said number of redundancy

versions Ngy are not pre-set, for providing an RVN signal containing the redundancy

version number RVN calculated as a function of a connection frame number CFN known

to the network element, the number of the automatic repeat request processes Nagrg and

the number of the redundancy versions Ngy; and

an HARQ combiner/decode module, responsive to said uplink data signal, to the
parameter signal and to said RVN signal, for decoding said data based on said RVN

signal and generating corrected data.

19.  The network element of claim 18, wherein said uplink data signal is provided by a

user equipment.

20.  The network element of claim 18, wherein said decoding of said uplink data signal
is further based on combining said data with a previously received redundancy version of
satd data for a previously calculated RVN by the HARQ combiner/decoder module for

generating said corrected data.

21. The network element of claim 18, wherein, if said corrected data is not acceptable
according to a predetermined criterion, said HARQ combiner/decode module is
configured to send a repeat request signal to the user equipment for sending a further

redundancy version of said data one more time.
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TTI of | Oms, otherwi se CFN = Ors/ TTI *CFN + SFN, wherein | Ors nod TTl =
0 and an SFN is a sub-franme nunber, which is an integer increnented by one
fromzero to | Ors/TTI for each said redundancy version nunber RVN 25.
The network el enent of claim 18, wherein said RV calculation nodule is

configured,.to calcul ate said redundancy version nunber RVN as fol | ows:
RVN= CFN | NRT,hemm?r!i efimantp claed S wereigics &mﬁ&glcsalaflwég{e-l%paﬁt.Oé.,

i nteger sughe HARIQ Xombingr/detddd Mfodui@nd CFN = CEN, if CFN refers to radio
frames with a transmssion tinme interval TTI of I Oris, otherwise CFN = |

Ors/ TTI *CFN + SFN, wherein | Ovs nod TTl = 0 and an SFN is a sub-frame

nunber, whikgh i an _. integer ingrenented by one from,zero to | ITl for
each said rbg'dun gﬁgfltw\?ér 3% gnt ﬂﬁ%@? ?Mer%g S%‘g.paﬁnﬁeégrm@ﬁtfsﬁ)@%% bya
conpri si Ngisysidin @pér@ionat k418 nRVMbeRb Lot cthat v e PO WRicsRORIANBING lald BaiRar anet er

si gnal containin a nunber of autonatic repeat request processes NARQ and
a nunber ofuMEgUHdsHFanGEYEsiansNNRYE fersanantlpibest intheanstworktalemenspeat

request pr rNA RQ j Q%@er of redundancy versions NRV are not
pre-set, fggﬁggﬁ?ﬁ at ﬁ‘gé]glsfeg%gtﬁ ancsy version nunber RVN as a function of

a connection frame nunber CFN known to the user equipnent, the nunber of
t he automa&jtc r reguest processes NARQ and the nunber of the

eat ] | ) ]
r edundancy“"ver fﬁ%ﬁ%tmﬁv@emé & Gaigy] § wheesin sgdiFonedeuladorwadil§it ed t o

provide ang @F@%ﬁ%ﬁﬁk@% redtfd k%ﬂ%m&ﬁ%@ﬁ%@%ﬁfﬁﬁ%? ding to said

cal cul ated RV The user equi pnment o erein said paraneter

signal is provided by a slysggmloperator or said nunber of automatic repeat
request process&FNARQHNd %eu—d mod &, if (NARQmoderNR,, mod2)=0,
ARQ

otherwise RVN = CFN'mod N

RV
wherein operator LxJ rounds x towards -0, i.e., integer such that x-1< |_xJ <x,
and CFN’= CFN, if CFN refers to radio frames with a transmission time interval

TTI of 10ms,
otherwise CFN'= 10ms/TTI*CFN + SFN,
wherein 10ms mod TTI = 0 and an SFN is a sub-frame number, which is an

integer incremented by one from zero to 10ms/TTI for each said redundancy version
number RVN.

25, The network element of claim 18, wherein said RV calculation module is

configured to calculate said redundancy version number RVN as follows:

CFN'

ARQ)

RVN =

Jmod Ny o,

wherein operator | x [rounds x towards -0, i.., integer such that x—1 < |_xJ <x,

and CFN'= CFN, if CFN refers to radio frames with a transmission time interval
TTI of 10ms,

otherwise CFN'= 10ms/TTI*CFN + SEN,

wherein 10ms mod TTI = 0 and an SFN is a sub-frame number, which is an
integer incremented by one from zero to 10ms/TTI for each said redundancy version

number RVN.
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nunber of redundancy versions NRV are permanently pre-set in the user

equi pnent based on pre-existing system standards. 28. The user equi pnent
of claim 27, wherein said uplink data signal is provided to a network

el ement. 29. The user equi pnent of claim 26, wherein said user equipnent is
configured to provide said uplink data signal containing a further
redundancy version of said data in response to a repeat request signal

froma netwerk el emebuipsnt 'I'clag,pygﬁlr equi pnent of claim 26, wherein said
originating RV calculation nodul'e i's configured to calculate said

redundancy ver si2d r@nlgtmtbeg Ri\pladationl thodid e, resRoNsICERN: par@igd sigil AIRWntaining
rein oper at or

i f (NARQd2+

LxJr ounds >€<I 'E}I !(?vk\’/agfgli u_t%rgauc %geat r?%%ﬁ’é?“s"h‘?hi‘?@ff‘&% nin@efﬁim uReancand CFN =
CFN, if CFRhemiheNgytiDsdi@dibéd ARRSntcRefeat f@uéﬁ?&sde%s INARE ahd§8d Mamber! T1

of 10Ors, otherw se CFN = Ors/ TTI *CFN + SFN wherei n O nod TTI =0

and an SFNOf kdundansy Mewians Arvised notime-sef, fos calsulafing agedundprayeresieavnlerone

from zer o R oQTRlEEby hOF o660 SR nC SINRLAREX MBS O (BB R o3

The user equi pnent rn-sard origrnatin ation
modul e i sngohén (g“uheahtbmaﬁafepﬂdttab@,lesapzdcés@éhJNQ@jmﬁ thehsmbér dﬂ:ﬁ@ﬁduiﬁwﬁcgs
foll ows: RVN=I AMN O ITmodN T J R NARQ wherein operator LxJ rounds X

t owar ds - o8 PIRNRVi nt eger such that x -1 < LxJ <_ x, and CFN = CFN, if

CFN refers to r T of I Onus,
PNl refers 1o afbRid (AdRa ¢ @n@m{lg%eﬁﬁgaéa ANprob IR RN Bhta sThht

containing data encoded according to said calculated RVN.

27. The user equipment of claim 26, wherein said parameter signal is provided by a
system operator or said number of automatic repeat request processes Narq and said
number of redundancy versions Ngy are permanently pre-set in the user equipment based

on pre-existing system standards.

28. The user equipment of claim 27, wherein said uplink data signal is provided to a

network element.

29.  The user equipment of claim 26, wherein said user equipment is configured to
provide said uplink data signal containing a further redundancy version of said data in

response to a repeat request signal from a network element.

30. The user equipment of claim 26, wherein said originating RV calculation module

is configured to calculate said redundancy version number RVN as follows:

RVN = [CFN' CrN

D odN,, if (NARQ mod2 + N, m0d2)= 0,

ARG
otherwise RVN = CFN'mod N, ,
wherein operator | x [rounds x towards -, i.e., integer such that x—1< '_xJ <x,

and CFN’= CFN, if CFN refers to radio frames with a transmission time interval
TTI of 10ms,
otherwise CEN’= 10ms/TTI*CFN + SFN,
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wherein | Ors nod TTI = 0 and an SFN is a sub-franme nunber, which is an

i nteger increnented by one fromzero to | Ors/TTlI for each said redundancy
version nunmber RVN. 32. A communication system conprising: a user

equi pnent , responsi ve to a paraneter signal cont ai ni ng a nunber of
automatic repeat reguest cesses NARQ . er of .redundancy versions
NRV if said nunBE Fq ?8 %Bﬁaaf@" ﬁé"B@é’P S?S&lﬁ gb N&ﬁ@ﬁ sai d
nunber of hediRdaReNenté€bs bRO FoNRér@lE] IR TRL ﬁfr%@&h saﬁ&fedﬁﬁ&a‘h'é% ablsie a
redundancy version nunber RVN as a function of a connection frame nunber
CFN, the niiB®er BVN he automatic repeat request processes NARQ and the
nunber of the redundancy versions NRV and for providing an uplink data
signal containing data encoded for said cal cul ated RVN, and a network

el enent, r@$pondihy@sér@qapnttnupf ¢16kn gatwhatignald aphdiRg Re cfailan®t godulsi gnal
i f said nunber of automatic repeat request processes NARQ and sai d nunber
of  redund&rfptigeredite falcnipg Sa}décﬁ‘ﬁtdaﬁ?léié@ﬁwnﬁ’@mb@él{(ym #foHg"the redundancy
versi on nunber RVN as_a function of the connection frame nunber CFN, the
number of the aygeymt/i’driepeay request processes NARQ and the nunber of

t he redundancy versiong,| and”for providing decoding said data based on
sai d redundancy version nanber RVN, wherein said connection frame nunber
CFN known to t hehefesd oftatoP B Yousditk tovadrdie--nelWartkper@hem@at x 34 |33 < Jhe
comuni cation system of claim 32, wherein said nun%er of automati C repeat
request processasd SARG- aFN, $CEN Befiehen radio feghR adaicy trnehSssnstilNRntanal
provi ded tﬁz i F network el ement and to the user equi pnent by a system
oper at or of 'RYnber of automatic repeat request processes NARQ and
said number of pEAUAJAREX ¥eDRLANT-ARY ASpy, permanently pre-set in the
network el ement and in the user equi pnent based on pre- existing system
standards. 34. Whercophimmnod(liTérr Gyst anSBN ich aibwi3te natrbegiwhigaistinnet wor k

clement | oo B0l @ base stall 0oL 57 8, [0 L8 S oaLien system

35. A net
number RVN.

32, A communication system, comprising:

a user equipment, responsive to a parameter signal containing a number of
automatic repeat request processes Narg and a number of redundancy versions Npy if
said number of automatic repeat request processes Narg and said number of redundancy
versions Ngy are not pre-set, for calculating a redundancy version number RVN as a
function of a connection frame number CFN, the number of the automatic repeat request
processes Narg and the number of the redundancy versions Nry and for providing an
uplink data signal containing data encoded for said calculated RVN; and

a network element, responsive to said uplink data signal and to the parameter
signal if said number of automatic repeat request processes Narg and said number of
redundancy versions Ngy are not preset, for calculating the redundancy version number
RVN as a function of the connection frame number CFN, the number of the automatic
repeat request processes Narg and the number of the redundancy versions Nry and for
providing decoding said data based on said redundancy version number RVN, wherein
said connection frame number CFN known to the user equipment and to the network

element.
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means for cal culation, responsive to a paranmeter signal containing a nunber
of automatic repeat request processes NARQ and a nunber of redundancy
versions NRV, if said nunber of automatic repeat request processes NARQ
and sai d nunber of redundancy versions NRv are not pre-set, for providing

an RVN signal c ai ni t he redund version nu caI cul ated as a
function o;}% ecgmr’&‘ﬂ“‘fartlgﬂéyﬂ grc%ff—‘lqzkﬁ’ 1n ?%Ebll‘féb‘ﬁ RBIORIAC AERAE |

t he number r@cfue&hﬁoé’é&&&fm}m(hnﬁ%&@%n{b%ﬂ HF?‘ETduH&a%? %é:%ﬁm%@a?é‘ﬁovfd@@ td?‘ih%be r

of the redundancy versions NRv; and neans for conbini ng/decodi ng,

responsi ve nebvaskictemeapt arwkmdh@ usesiegwiginent by & hgstepaperait or sad gmbemfd to said
RVN si gnal data ased,on,s and ner ati ng
ot R, B S S R S R AT R

dat a si gnalpetrsarnty pebeskt Dytha netwa@k eREbnP BRI the Bser equipment based on pre-

existing system standards,

34, The communication system of claim 32, wherein said network element is a node B

or a base station of said mobile communication system.

35. A network element, comprising:

means for calculation, responsive to a parameter signal containing a number of
automatic repeat request processes Narg and a number of redundancy versions Ngy, if
said number of automatic repeat request processes Nagrg and said number of redundancy
versions Ny are not pre-set, for providing an RVN signal containing the redundancy
version number RVN calculated as a function of a connection frame number CFN known
to the network element, the number of the automatic repeat request processes Naro and
the number of the redundancy versions Nry; and

means for combining/decoding, responsive to said uplink data signal, to the
parameter signal and to said RVN signal, for decoding said data based on said RVN

signal and generating corrected data.

36. The network element of claim 35, wherein said uplink data signal is provided by a

user equipment,
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