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A REDUNDANCY VERSI ON | MPLEMENTATI ON FOR AN UPLI NK
ENHANCED DEDI CATED CHANNEL Priority and

w@emsaeg7ef erence to Rel ated Application This PCT/IB2005/000744
application clains priority fromU. S. Patent
Application Serial No. 10/840,760 filed on May 6,
2004. Technical Field This invention generally rel ates
to nobile comuni cation networks and nore specifically
to a redundancy version inplenmentation of an uplink
enhanced REDIDED AN MERSIONBMRIGE MENT AFXON. FOR el d of

packet dCtABLREERANCER LRI REEBRARE f on o

the radio Iink froma network to a user equi pnent

P##Q ia_ncfjéxf ;?f&&%née%mﬁggxgﬁg&%mﬂnS are created wth
support of an
t dund | t
two- St tral S SRR, Rk PeR Al Sora B
t he UE ft buff fi d
mggtlﬁ%%ﬁbqﬁ%‘imn aﬁésab&{ge cgnnecfioon \Mlii cﬁral(ggndleggggs

on the UE capability). The second stage is used to

generate different redundancy versions for the
Techmealdueldal redundancy (IR). It uses either repetition

or nct uring. N

Gen gllrﬁa Llnél?]nttfg%rg(elﬁéél{aslﬂ %latgs%maﬂelélfﬂ éf)%lrﬁﬁﬁ) Xitf%%%ek@ork? axgd
mdrp peci ficatiliten réaru@d@chadrmrA@qﬂerﬁeﬂwtﬁmﬂ@n uglink iephaxéd g

and channel coding (FDD)", 3GPP TS 25.212, Section
dedicated chamgl- t wo- st age rate mat chi ng supports bot h chase

conmbi ning and i ncrenental redundancy.

Background Art

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
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 either repetition or puncturing. Further details are
provided in “3™ Generation Partnership Project; Technical Specification Group
Radio Access Network; Multiplexing and channel coding (FDD)”, 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
the direction of the radio link from the UE to the network (e.g., network element),
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For an uplink (UL) enhanced dedi cated channel (UL
E-DCH) facilitating the direction of the radio link

wo eosiedrer UE to the network (e.g., network el enEntB20@s/000744

simlar nmechani smcan be used to generate different
redundancy versions, allowing ER to be used in the
uplink. 2. Problemfornmulation For HARQ (hybrid

a sintibmahéchamismpeedn bequsedttd gonebitaidifferedt tedendeatyoveksions,
el e t (e.qg.,. alternatively called base

aﬂgwgﬁﬁgﬁf%eﬁ%@iuﬁﬁaﬂgﬁﬂ% of the redundancy version (RV)
is critical to a decodi ng process. A wong val ue of
the RV | eads to adverse effects (e.g., corruption of

2 . 3. Prlor art Because the know edge
to the decodj
oﬁ.}ﬁgR R Mt .
eldnﬁlerﬁl gl nbde BRYIterabidang chisddopaki stgionhi @B Kns t of the

separatei fromthe data itself) with a strong forward
re@mdamcyc‘cﬂme@ (RY) iy entinahta a decding praﬁ@ﬁSaAswmg gyabierarthe

R\??éaﬁ&fo Aelst REQUIPE. % Af0 Ixﬂj}? Wﬂlfo(f:f]h o B Qut band

means sl g 'S sen eparately
fron1the data itself. It is typically protected with
its own CRC (cyclic redundancy check) and this channe
3.il19r3Heg separately fromthe data channel. It can be

2l S@ee RabWIERRY Gty RONS bfifkal 618RABLdiSE pidcass to

shared control channel for hi gh speed down
(HRQ ecmbinanpat ItI)e Nedg B), @eﬁrstt;éwadus @ohabn vetioysignehthe &V t he

h I h I d . d
e e R S R

fotwad SREF éoxﬁha&n @hamiel dodihy)sdnaal snloag efroh@aséalon (through
structure. Unfortunately, using outband signaling

the esgchd atlerza (R @nOutbaad sigoelaeegans sigrabing whishds 8eés i nt o
BB 5P AR oy e LA 5, ORI B
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 alternatively sent
on the same physical channel (e.g., dedicated physical data channel, DPDCH) as
the data using, e.g., a different transport channel or a physical layer header
structure. Unfortunately, using outband signaling leads to a significant overhead,
which translates into a significant capacity loss.

An alternative option is proposed by Siemens in the report R1-040207,
“Feasibility of IR Schemes for Enhanced Uplink DCH in SHO”, 3GPP TSG RAN
WG1 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,
“Method for Transmitting Packet Data with Hybrid FEC/ARG Type II”””, by P.
Decker.
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"Feasibility of IR Schenes for Enhanced Uplink DCH in

SHO', 3GPP TSG RAN W Meeting #36, where it is
w@oiostied2out that in order to avoid signaling peDiB2008100744

the RV parameters should be calculated inplicitly and

that can be done, e.g., by determ ning the paraneters

fromthe connection franme nunber (CFN). Tying the RV

to Fhguré 1 ah®vsomexaipie armorgd ctberk 6 wbldck ainagrifn Fart & nt

5, 946, 320, "I\/lethodfor Tr ans ting Packet ta th
redypgancy V@r_ses?rwm lepeptatiqn-of of an Enﬂf( &%&%ﬁf dech Ieftrke hfnémﬂows
acQRGnEXAINR anc omnm a‘ﬂHﬁﬁy‘hsto @hofAndllRakK @Uﬁgfiﬁﬁfblfgﬁﬁl 2 sentby a

version | rrp enmentati on of an up
us@reqaipoedt Heti THARQ corabmet /de@udcomdnlg lﬂmfﬁlhﬁenqﬁwodcr element

b h BG4  Bab B LA VLAt bl R1 Bl 8
co{ltgﬁl fed IREHAL G vdrdicaf(R! t\?%aﬁﬂle‘t&r(ls g€ h@IRBAndytvessis1oRlen B,

the user equi pnment al so prow des an out band RV
R\élﬂ)gumg, for exerpls, Aserpraie pplikhddnsjenpding channeReycording to the
pnggggmet (e.g., redundancy version nunber, RVN)
using, for exarrpl e, a separate uplink (UL) signaling
charmheHARQeonbirtg /deeoddiendaiul o4 pdrfomihl@cdd%@r&bcrﬂﬁlb‘iﬁmg
/ decoder, nodul e, 14 perforns dea%éi and conbi ning the
theydatacadrined weaid yplinkidgta signahk? &ergeragw&coggctsﬁkeata using

sal%gﬂg{?ga (ﬂ:lgg 1&192[ 118GhE @oﬂ?hﬁnéjﬂtﬂ ¢ir$ak tecRteRpReviBYsIS 'r&réﬁjed

ning wt IS recelved) previously
and stoeidwinth @rgl, wing esbfdatfer) edgndanusx thg datasofitainedfifl the)uplink

d t t dat a . d t h Kk
g A ZH AR PR PR P oG G = deleBinig oY e HARR
coRBIRI/AtddAer AYdhIE a4 WREhEANDE SRS ct sHefROR I cbapetibll €ackdrding to a

whet her the corrected data is acceptabl e according to
predefarminst sritarieadIfdhe easractnd. daais @%pt&bief aseoingdatsaid s

t ahl e acco I te
R B P S L3 b P e
dathasigha$ 3@ et taidhgGald coinfet1eg dsaitel a(fmmm destthatlail ge.g.paother
further destination (e.g., anothe
network element such as a radio network controller) However, if corrected data is not
acceptable according to said predetermined criterion, the HARQ combiner /decoder
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
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
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 Narq and a number of

3
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network el enment such as a radio network controller).
However, if corrected data is not acceptabl e according
WO goos/aedd2pr edet erm ned criterion, the HARQ conBiTiEB2005/000744
/ decoder nodul e 14 sends a repeat request signal 28 to
the user termnal 10 for sending a further redundancy
version of said data one nore tinme. Disclosure of the
redundarcly iversiohs N @ttp ¢lot reodiveraad phee@;mmittﬂv ealculating sy the

rovi de a nmet hod_f or dundanc rsi.
st Dn Ped Ry e BT Y RIS R AP R mE T SHS e as a
furl®BBh bEtHe RLAFRHBH FafRidudibed CFNS Mo mAse? be iR Guidhaticirbpeat
aspect of the invention, a net hod for cal cul ating a

| reque@tmn@mmy Nago 9nd thwmier omﬁl redyndppgyl versionsi Nng/ and

calgt b2 SN RO aeh LSS by ISR RENAC Bl fpe

cohritcflor SHMY ALEBE! @FNStHétnﬁﬂ‘ibeﬂﬂtt tht Aitdghabic képRAShlidseprodedes
a receiver and with a connection _frane nunber CFN

Naro a0gh therupbsr of tha sedundancyiesiens Nive whered sad RVN is used to

| 1ndgédz{{%€vhﬁzh'?9dlfnla§m§;\?e?§or9 I) salld 9&45 g&t é%gt ﬂ%gﬁetgi %1tter and

I'C repea reques processes a nunb
recefved hyRaidmregeiweer si ons NRV to the receiver and the
tra nttter alculating b e transmtter the .
redd %tﬁér BﬁL‘hﬁ gﬁp é\ﬂ&h %eows@wnmeﬁadtr@a%%v prsion
nuﬁt%aRvN Iﬂa)f/ y@satlblgate@fas thirweqrneshdon frame nunber CFN,
the nunber” of the automatic repeat request processes

and 5?‘ er of the redundancy versjons NRY,
RléMe# cG;iTM' Imleae i Nakélmpdt’ihe?\/ﬁyetdudt }m@y version
nu function of the connection frane

nunber CFN, the nunber of the automatic repeat request
pro@&§§é§eMﬂﬂdeW@Vt Murber of the redundancy

ver si ons eL@ln said RYN is used to indicate
whi herai thatﬁé y % ierBdsontosfardsae 1. gaiHeges sudrthat r om
sai ransmtter and received by said receiver.
x-Ab€ #ig further to the first aspect of the
i nvent i_on undapcy ver.sion
and CFN’= (H:N 1fe 8FN re ersyto 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.
Further according to the first aspect of the invention, the redundancy version

number RVN may be calculated as follows (rules):

CFN'

RVN:{ JmodNR,, "

ARQ
wherein operator | x |rounds x towards -co, i.e., integer such that

x—1< |_x_] <x,
and CFN’= CFN, if CFN refers to radio frames with a transmission time

interval TTI of 10ms,
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nunber RVN may be cal cul ated as follows (rule one):

RVN nif \[IiN\ AARRQQ nodi +Nltv nod2)= 0 , otherw se
wWoMNsA0CEN nodN * RRV ' wherein operator |_*J POUTIBEB0X000744

towards -, i.e., integer such that and CFN = CFN, if

CFN refers to radio franes with a transm ssion tine

interval TTlI of 10nms, otherwi se CFN = | Ors/ TTPCFN +

SFNptheeise OFNES MoK IFCFN=+ SFnd- an SFN is a -

sub-frane_ nunber, S i.nt ege nc t
one YWhegsR 2 ms mod TEJ ﬁﬂ‘ﬁ 21 SFN9a At g@ﬁleﬂr&%ﬁﬂaﬁw fs an
imggeg%&angmteﬁs& oft/NomM¢fd ta)emnwmr o B8t Qid RBudahey version

ect o I nvention, the redundancy version nunber
nuffbl RWN.be cal cul ated as follows (rules): ' wherein

h t hat d CEN =.CEN N
7o st tughér gt Mediie GRS R SRRy b minber of
auio%a@i&‘féﬂeafr fEhu&ft pﬂ&gﬁeQNhEd' Xﬂ@ﬁl&ﬁh&ﬁer%@ r&duhddncGMdrsions Ny

FN, wherein 10nms nod 0 and an SFN is a
mWﬁroa@ m}hbeqcelv\ﬁh art,dwtm the HansSIHiterdet a $ystonkaRAIRIeE ohspid
fFom zero Lo
AT Qe TR e 5 B Rt

vefsidnS IN@@SR@Lhe pdrmahientlyprenétiinthe ﬂebﬁvmumhem theftransinéirea based
repeat .request processes NARQand sai d nunber of
onrpé%tewetawﬁ:sysm%taleﬁ%dwv may be provided to the

A T R e OB o
thé\ARQmattet th@re«iumlambg vemfonmadbed &V3Y further may include encoding
said data according to said calculated RVN and sending said encoded data to the
receiver. 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 Ngy
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. Still

5
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versions NRV may be permanently pre-set in the
receiver and in the transmtter based on pre-existing
wey®sam7st andar ds. According further to the fiP&L/IB2005/000744
aspect of the invention, the step of cal culating by
the transmtter the redundancy version nunber RVN
further may include encoding said data according to
furstedr the atlep olf alewlafif\tha nelundatiyngrsan turebardéN bgabaRVo

the .receiyver her, the nef.hod conpri se. the
calsy G fodlEcian HEhERPHEEPI BSEe BYY REND PR G BEd
redR¥bRRd P28 ABbIrR ERAD LR I‘FﬂR?écﬁntﬁﬁérﬁie%derthdhﬁé’ Idstiv

recei ved redundancy versions of said data. Accordi

furgher] the fnethddenay furthaecdmprsse thesgier of: decadieg dithe data@nmamed

SRS Sa o o FOAHBEER B TR B v

redeflodRédundhiVBItision oStk darii® Bath eomﬁﬂwr@uggtcmma&m{m by the
and said data may be sent through a downlink (DL)

HARQreeebineydeendsr mgdplgdengsnemsting comertedidaty Yejfurhgsethe
me%%%@é hgﬁ%gé@g S l\ﬁ%ﬁﬂ 'zfaefeg&nun%er 0 degﬁﬁ%%%dy

combiringsid iRy, wirgthdraajurcoviected dby iaaayﬁtrabm aourdmigao aby

sendi ng .a parangt er gnal .to an nat i ng i
redl e CHRF TP B B Lfscgrre%tag ﬁ%émlot aesepg{ar\élwcordmg

to §;ﬁ%%¥€d@(ehﬁﬂleméﬂt€ri%n%e M%Ja% fd&h%} &;mmseqnéistw oP@endmg

nmbi ner / decoder nodul e of t he network el enent
a reprt wiqeest isigngldydths HRR Qicombinculdetddegndsiple teghe user equipment
n _nunber .RVN may be

t dund
N R S A G S A R sl
sai oy et ke8P fithet abdordiag td e Fystlabect BE@E V@fentiBi the RV
redundancy version nunber RVN may be erf or med by the

calylagign spdyle; r@rny boeipareof tha HARR coprhinesidegpdst module.
2! Sl B ST ST ot BE BN
eleih®dng nﬁgcberadioﬂg B & $tssel stadbic of atrﬁdllRVMnﬁmdlcsmmmgman
up! IA[]cléordd?rtlga tosaI sgeggrlld e(l:sggétaolf ?}Ilenlgvgn%lo?l a network element of a mobile
communication system with a connection frame number CFN known to the network
element, comprising: an RV calculation module, optionally responsive to a parameter
signal containing a number of automatic repeat request processes Narq 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 Narqg and the number of the
redundancy versions Ngry; 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.
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
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encoded data to an HARQ conbi ner/ decoder nodul e of the
network elenment. Stillfurther, the step of cal cul ating
w0 besnedemdancy version nunber RVN by the RV PCT/IB2005/000744
cal cul ati on nodul e may further include providing an
RVN si gnal containing said redundancy version numnber
RVN t o the HARQ conbi ner/ decode nodul e. Yet stil
receiviet! hetundaivy veetidroof said/ddta farhgrecougly raleulated RN by olie

od| e dat ont ai n d i n sai l,i nk data
HARG Rt daiatoany Tbsbe g SaRartatSotfs n'a
pr e‘S'tlgLiﬁ{'tHerra%E&Hfﬁ%QO KIRCHEBSIRING Peé‘f f flcORvétiohE s§id®Brrected
data for a previously cal cul ated RVN by the HARQ

daeosrhotrase¢pdaio d@ordmglm %plfederterg@lned etiferign.ceid BOREH dat a.

copypinegifcarmindily maT vl hrRe e RS RS R g
seiflidia foMiRt RRiingaicy veRionadtseid ddel éhd ifoRGaPt abl e
according to a predetermned criterion. Yet further

st i IAccordingfrtheciodhe speprd pspepinf the b patdn glea@gmrg.eﬁ@uent
ma%rooe aﬁo%erﬁ 81d§f>z?sr aﬁgg ?5 'rﬁo% ll_e Q&nn{&lﬂ?caﬂgﬁ Q}%ge

conpr sendi ng a repeat request
s ig maicohlyng fidl fdﬁtRQ toahéas;enemd apectad tlmmhublmmot}ieﬁév user

cal§ bRl o 6P e ARG TP G ESbT HOEREd) g

to tﬁtb‘éofdlﬁgsfurﬁélpﬁﬁf toQhe §&§nd BRI Ok inlvBRidRVthe parameter
cal cul'ation nodule may be a part of the HARQ

signalhanke pobaided dry wdﬂghmpe&toﬂ dr sgisknuimbrer héautametie tipagt
aspect. .of n t.he
redRe ooy e TR0 e b o e s s B Bbsi 1 o
peGRAARHIY, p-4cPth Y FEEVBrk ARaRAEbAAEd bR pee- éﬂgmgdsya&ﬂﬁﬁand@fds
the invention, a network el enent oF a nobi |

convhneprding w Taxher sill i the secand msrsst PBWeﬂI?‘é?R’QO%Gh%BVN may
be%Nufﬁ I$C{h£ g‘ﬁf Bl m%lg nﬁL %Qécor&ﬁgw fh% 'f{ll% aggé}t BMhe

ronall'y responsive
1n@ﬁnameter si gnal contalnlng a nunber of automatic
repeat request processes. NARQ and a nunber of

r edHEaragE et third gspagt phhe inyeniien, @ ugetrauamsRyRf a mpbile
colt gfl\én?t‘laﬁbﬂ dyddif vsﬁ?xu ARG RIS QBT k% to the user

ated as a tunction of said connection frane
equipmeet, c@Epkising: 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 Narq and the number of the redundancy versions
Nrv, 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 Narg and said number of redundancy versions Nry may be permanently
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.
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the nunber of the automatic repeat request processes

NARQ and t he nunber of the redundancy versions NRV
wanmsam7tARQ conbi ner/ decode nodul e, responsi VECT/IB28@/ 000744

uplink data signal, to the parameter signal and to

said RVN signal, for decoding said data based on said

RVN si gnal and generating corrected data. According

f ur Shirfuttigertabeordiag v theatbiyéd aspeof ofithe invantaon, itheryser épiipment

| i nk data si.gnal .nmay be provided by a user . )

mal e e Spln s siERl spReRinY & \fhe tuBniitkpiion afsaid

dath e rdsp¥RRtib 8 RepehRqERE Sighd1Grddh a hidivebrkiRlehitkt.dat a si gnal
may be further based on conmbining said data with a

pr eicoorsing sidlefunther tp dlerthird megect ef the orvention shaiR Nt may be
calglg%lﬁ\ﬁlm %gﬁé/ mge:!r)r?eﬁ%gfl}? %l% Qé/coi'cng mlfr‘l)gﬁrst gspect of th

ner Fdeco generat i ng sal Tor Pected
indatien. Still further according to the second aspect of
the invention, if said corrected data is not.
accéseadms taaderdh awpeeiriihe nvertian: Aicpmnupygatign syhem

coﬁt@iingl shf? iaﬂﬁ ra/ rﬁ@e‘f&‘ij %nml aecogﬁé{ct%%rﬁjan?e Igﬁﬂﬁé?tCFN
request signal to the user equi pnent for sending a
knbwn tdere traeshoitidaand/towtbe siceivenfor smplinatating @ hgbmbawomane.

Accordin ther to.the second aspect of the :
rerergnTsb AR EhirechBrike BrERR T HATRES vaHasas BF cqrrecting
traR@fited HAth baskdUn GIdRRInk® re@MMAEEAdrki6R nENSEERVN, comprising:

According still further to the second aspect of the

a useneghipingmy, ophiendly resonsivate o naspgtar signalcoptaizing ampmper of
g AR ALk S G0EHn TR o T B BRI N

I nventi on,

forfralcaliing thsieg hadanbRyerbidon RuAbe RV N} Afusyisdrest thp es@icotion
or said nunber of autonmatic repeat request processes
framgmombsn CEN, therivaher obtheautpmatisfeReal EdesH REOCCRIS Mago prd

. i n .,
TR B ek at vk otd R A RE B SAER ubiiiedhePfonal
comsthinirlg data ¢rvededfoonaidasioeltedd® ViNhend auawnbrloeemeite rdpdhsive
d usin one or t

to gﬁvéa% dll?)gp.l(ﬁ: aLtt%g g%}a[ and; qpélpg%‘li.)gtgéﬁg lg.']?ra{nﬁ@r st gnall:] ?orrcgchIa;d}/l\g 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 Ngry 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
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:

e No need to send an RV parameter to the network element (e.g., node B);

e Reduced overhead;

e No errors associated with the decoding of the RV parameter;
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i nvention. According to a third aspect of the
i nvention, a user equipnment of a nobile communication

wey®seom7Xi th a connection frame nunber CFN KnORET/IB2043000744

user equi prent, conprising: an originating RV

cal cul ation nodul e, optionally responsive to a
paraneter signal containing a nunber of automatic

r € p&xibibgueson fgutesN gg; MARQvand a nunmber of
redundancy versions NRV, for calculating a redundancy
ver si on nunber RVN as a function of said connection

Briet ¥ ptoRSF thebawlif® nunmber of the automatic repeat

request processes NARQ and the nunber of the _ _

r edFedabeternnadensandingRy thesagureiand shjiects 0f the prefighpimeention,
rovi des |1 nk data,k signal containing data.encode
refBieB rmnstens Tuiol Ouitt Greled BohermonTlp Py R EAH G

folldwang Atdvdings Pe®hicf the invention, the parameter
signal may be provided by a systemoperator or said
nunibégure shevdanexanplepbablock disgsmm firdredundsnoyreesiand
i SRS« AURIANENNBE B R Ry e grioan
pr e Féxirs Rishgws yis exaampsé analblodk dialgrumi fera radweiadd yngersion
. the third aspect .of the inventiop, the uplink data
lmglegwmatlﬁay?%ubleraw%e@&ggwﬁfémgwe Peshsting &p fhyq present
infefibhemnhqaccording to the third aspect of the
i nvention, the user equi pment may provide said uplink
dat FigirgAahowom examipigofa flawtchert foratigduadaogy versonon of

L R L e S
inveRtibsl aspect of the invention, the RVN nay be

cal cul ated using the rule one or the rule two
according to the first aspect of the invention.

BAGREIFNE AR S R AsRsst of the invention, a
ning a transmtter and a

I ec dih¢ piesafitcinwerition proaderecrethod foranedmdahey véckibin
implementation of an uplink (UL) enhanced dedicated channel (UL E-DCH) in

mobile communication systems by calculating a redundancy version number RVN as
a function of a connection frame number CFN, a number of automatic repeat request
processes Narg, and a number of redundancy versions Nry. 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
dedicated channel for packet data traffic in Release 6 of 3GPP. The idea is to bring a
similar L1 (physical layer) MAC (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)
HARQ, where HARQ combining is performed at Node B L1 layer, according to the

present invention.
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known to the transmtter and to the receiver for

i npl ementing a hybrid automatic repeat request (ARQ
w@emsaaewb7 usi ng nmul ti pl e redundancy versi ons UBETITB2005/000744

correcting transmtted data based on calculating a

redundancy versi on nunber RVN, conprising: a user

equi pnent, optionally responsive to a paraneter signa

c onflasteadrog signalimpar R¥Tpazametameutoandap &dt (anegpliek tirection of

rqocesses NAl and.a nunber of redund V.er,.si ons
e il Frorm A RPEAMIRIMEN & 1 BefttREla FIEGRentn K Bhis AEISEmeRhK
rec@ivef(d. gNELinRvatk eldient QRGS i NGYESB 81E cmwmas%i&y\%mg
nunber” of the automatic repeat request processes

singgrlel ralbedesamibesk beddw t deeondagitn diasnprpsent myieotien. (ThRYinapid rilor

rovi di an i nk data signal .contai,nin
en R bRRP ot KRN BiheSi Bed s e nls™ N TR RQ process,
an@ HRPEM bossitRe RVNG A€ utdd oRbie HARQrodadsa si gnal and
optionally to the paranmeter signal, for cal cul ating

t he Figte R ghevs oneexample supeethryef adlockidiggramdar ®f t he

tjon ;
re RS e ¥ e B of VR En R e et Phonnel (L -
D@H) inrEemosithcutanayicatonssystesm N, By oadidg tothe preentiinnention. The
decqdi ng sai d data based on_said redundancy version .
Ao AEFERUADT tﬂe ewlﬁgf'?kguée % MiprheRRuIArt Gramplgof Figure 1is

thdt "AESdE o tRe SR HRent?s R WS PERFMAENTIEO HBY Profide the
conmput er” readabl e storage structure enbodyi ng conput er

oufhraod Ryhsigual d Stusimgecepdrete upkiek (ULpsighaling chemaltlpstead, the

rqQcessor .with sai 0 ter. code. .. )
req S e e R T Bt Rl BLREb A ef 2Ginasing Rpgeteutation
mdiRld e 8 MBe Le eGlipREntOf0 dddeanf RV ShicamB6s nodhilet B (which, in
i nvention indicated as bei ng per f or med

alterpapyoriamlemerttatione can bha prt pethegpodujrel 4)@2 @Qﬁw ork element
51 R L8300 00, 1 HITRY i
furivgion@i kheadodfi®ition (feangk nunited €HB), the Manlbts of thevardigatit; repeat
request processes Narg, and the number of the redundancy versions Ngry. Based on
the RVN calculated by the originating RV calculation module 16a the user equipment
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
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
different redundancy versions, represented by the redundancy version numbers

(RVN:s), calculated according to the present invention.

10
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No errors associated with the decoding of the RV

paraneter; Flexibility of configuring NARQand NRV.
waedosfioddescri pti on of the Drawi ngs For a bett ePCT/IB2005/000744

under st andi ng of the nature and objects of the present

invention, reference is made to the follow ng detail ed

description taken in conjunction with the follow ng

dr aWilaagsind Nrvebnteined i gparemetes bignsl 2ncaesbappoeded (set or re-

sei3iS B i b bbb L AT QP OHZR At TRER BB Al Sbihe
CHNI'® 1810WRY! e.8/, detefrhBidd GasdighbOWY aalﬁyé?ﬁﬁrﬁmuﬁte@chﬁf eRbRGH4dio

di agramfo a redundancy version inplenmentation of an
frams), thekneanGBNde detdaeinedifron anrrxprrssion &0 GIFAH 1 dey Hg CFN is

incgf: g‘li gcl}rtré\\/f raglo agl?njg g\lz:elzrgllf hé d§ta 1S 8ansm1ﬁ8(? )%NR Ig%g,]nmpg of

ancy version | menta

a cdfinétdloh Nthe @FNBEKIBEErslefihe at@dqaipatenel 0 artte rndtvﬂgk eenidne12
present invention. Best Mode for Carrying Qut

t
arq sypehonizgd-vh @%R@@é?ﬁess Weripfigagan ﬁm\ﬂaﬂ bg eahwﬁwdgﬂwﬂ or

car%u age%tﬂé&ﬁ g%(/ﬁd}:igt%g ﬂﬁ%ﬁ"&?ﬁo@z&k%ﬁ& sﬂﬁ‘ileﬂ@J t|o%51c(1fd'u}1g

R\éNnTﬁnmpmpbsed N A&MSﬁMS hypaadl-wmhta(SANg) HARijmdmt yses Narg
ver si unber as a functjo nect aon frane
SCRATHE éf‘g%émro%‘r’sﬁﬁn% (C2gl} PIRGESS R §‘é% B‘;S’ E‘iéte a dafa

bkwkqg 83d ma%nﬁﬂ%davmfﬂ@%musﬁ%%&simue YR SH18AS) until it
he net hodol ogy described in the present

is cm‘mﬂv ideerded il ireH ARSDPrapgssilBds nesdad tokwepithése (DARQ processes
deql cated channel in a simlar way. Generally, the
Sent invention is related to enhancenent of the

u pl | Aker daldulabih € theatMNNRLo g tO W;ﬁésdﬂﬁtn&eﬁtﬁ(ﬂf fuh R VN signal
Rel ease 6 of 3GPP. The idea is to bring a
25 containing said RVN is provided by the RV calculation module 16 to the HARQ
combiner/decode module 14 to perform decoding and combining (e.g., using the
RVN, the HARQ process ID and Nagrq) 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

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

e |x| roundxtowards -, i.e., integer such that x—1<|x|< x.
o [x] roundxtowards +o, i.e., integer such that x < [x]<x+1.

A first rule for calculating RVN is described as follows:
if (V 4o mod2 + N, mod2)=0,

then RVN = CFN—{CFNJ mod N, (1),
ARQ
otherwise RVN = CFNmod N, (2).

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

transmissions of the same HARQ process.

11
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simlar LI (physical l|layer)/MAC (nmedi um access

control) layer HARQ between the UE and the network
web@saod721 Node B) in the uplink (UL) as in an PSDRR2005/000744

(hi gh speed downl i nk packet access) for the downlink

(DL). The fast HARQ (hybrid automatic repeat request)

can be based, e.g., on an N process SAW

(St op- And-Wait) HARQ | wiaggr € HARQ conbining is '
per Noterthdt mstepdafusng ﬂ—a'y anothet simpilegle ean Yrealsy appdind by
i nvention. | nstead of g ing an RV paraneter outband
in UL (gn uplink direction of the radio link froma
userCeqgyi pnent to a network el enent RVN i.s
uﬂ&@ij AN 3ed § AeCPRdg (9dhe prEs VR e Tl
such 44 'a Node B al so called a base station) using
' j v, according to the present
Ca?%@ﬁ%??%ﬁgﬁﬁﬁgﬁgﬁﬁ%@ggfu égﬁgsures that the same RVN
i's never used gpgclessively for the same HARQ process,
and t hatR&VI=|pgssi [phasl RYNs are used for one HARD
process. Fig (¥42 Jshows one exanpl e anong others of a

bl o Lagram.for a redundan version il ntatijon

ot e G R isioraabe it idh e T st hE BV WU o e
fir§Rle| R0 H AT HACAVRR” RIAYE M thk, TAEEA! Jiafd 3tRIdWI@ome

present invention. The major difference of the exanple
exghplEs gugrgaved fai differdng vplueoef Marto, Bkanpd &7 dfanrs glidata (CFY is

ol 5 S R R e LD B L .

HARQRgod@sSHP #hashein Wik exdmpleliy arSingsgat Wil valianfiom. zero to the
I nstead, the redundancy version nunmber RVN is
nugbeRe e aetomatie FPEAIRAERSE BRORSIEFSIYARVIENS OiF aod e be

t g 'gﬂgﬁﬁ nd an RV
ex@%ﬁ%ﬁﬁ%%?%ﬁgk%égﬁg 1 '(%ﬂ?ch, |nn§$¥§?%%tive
i mpl &mantbatehly, vetidied lfeeed apkestl, Dhnd Bethaotha rde/tdjuiemenhe

network el ement (e.g., n B) 12 usi.ng sinple_rules
dew&?ﬁaﬁw %éwswhgbgh%ésme O e eRae e TEETy iicbs e
HARQIEEOARE Glat A pbEsHTE RVILRE uSddNor Bﬁ@HWE{Oﬁgsfs. the

automati c repeat request processes NARQ and
nunber of the redundancy versions NRV. Based on

12



the RVN cal cul ated by the originating RV cal cul ation
nodul e 16a the user equi pnent 10 encodes the data for

contai ning said encoded data to a HARQ

conbi ner/ decoder

According to the present '
10 does not Tabledl. RIEN Rolies withiargethvardkNet E@ent 12 as

it

is done in the prior art.
encoded in the user equipnent 10 using,

i nventio
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e.g.
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Is correctly decoded. The HARQ process IDis needed to
keep these HARQ processes separate. After cal cul ating

wo besRvi2according to the present invention, aPCTRIB4005/000744
signal 25 containing said RVNis provided by the RV
cal cul ation nodule 16 to the HARQ conbi ner/ decode
nmodul e 14 to perform decodi ng and conmbining (e.g.,
usi ng the RW%lehGRVNR@lwm&S@RIQB%mMRQ)Z
equi valent to the prior art decodi ng described above
inregard to Figure 1. The rules for cal cul ati ng RVN

are descri beddpgjﬂam@ccmvmi@g!eth RVN guespt
p

invention. T lowi ng notations are usedlin

equati ons presénted belpw. ¢ xj foundOx towards -,
i.e., intege siﬁewthat % t<———<——Hound x
towards +o00,|i.e.| integer sEch that x0< | ~1~] < x +1.
A first ruleffTgr cargul@ti ngyRVN S degcribgd as
follows: if (NARDmod P + NRV nod 1)=0 , ofherw se
RVN = CFN nod BRV| (2). |Accorting o theé pregent

i nvention, ifp—ts—tegutpedtoensutethat If{NARQis a

g d
multiple ON v4 a|diffefent RVN i $ al vvé\ys uged in
consecutive [Tansssiops/Tetransm ssyons of the same
HARQ pr ocess N Note that instead of using|, another
sinple rule caw bge adso| applded by N ARQ CFIN usi ng
Then accordi pgtolthe pfFesent invention. a gecond rule
for NARQ cal cul’at{ ngl R can be express8d as|fol | ows:

8 2 0 0
9 0 1 1
10 1 0 1
11 2 1 1
12 0 0 0
13 1 1 0
14 2 0 0
15 0 1 1
16 1 0 1

14



The difference between the two rules lies in the way
the RVNs are output. The first rule provides nore

wO diosrewe’ RVNs. In the Tables 1, 2 and 3 bel op¢T/EB20®5/000744
exanpl es are given for different values of NARQ NRV
and 17 frames of data (CFNis fromO to 16). An
automatic repeat request value ARQV (second colum) is
t he HARQ pr diabde 3.1 BV Nhvadues iwitht Mizg ek ampNey ¥4 an =
integer with values fromzero to the nunber of the
automati c repeat request processes NARQ m nus one and
can be expregaed.AROV [| RYNATGAe 17$ ' Qv = CEN
nod NARQ [t ca bége'silv verif?=dk?2£g“§§g es 1, 2
and 3) that tohe |rul0e/ rlequirénment descri lded aboye
ensur es t hat—tha—sare{RVYN-+s—hevel-—used—successi vel y
for the sanelHAFﬁydrocess, and t hat aIIObossib e RVNs
are used frorong HARQIprocess. Tabfe 1. RVN~values with
NARQ = 4 and NR\ = 2Tgble 2. RVN val ues with NARQ = 3

and NRV =2TaBl e |3. 3RVN val ugs with NARQ(O= 5 and NRV =
4 In today-s—mohile camminicationtnetworks, the CFN

refers to|104ns [radio|frame8. 1f {he TTIO (transmi ssion
time intelVdis) TS 300 s tien the—gbove °li gorithns (see
Equations |1 thrqugh 3)] are correcf. However, if a
shorter TTI, 6e.d., 12 s, is2used, [then gone new TTI
based nunfpering lis negded. For instance_ each P ns

sub-frane [codl d |beZgi yen a 3ub-frane nudber friom zero
to four and—in thc3avac Eqbatiuub —2—and—3—j nst ead
of CFN, the éollomﬁng TTI nunber ¢an be ‘used inst ead:
TTI nunben =9¢5* QFN4+ dqub-franme nufber (4).Figure 3
shows an exanpleg of aiflow chart for the redundancy

version ifpl Brent atdi o of tRe upl i nk enBanced

dedi cat ed [ehapet—acgording—to—the—present—+rventi on.
The fl ow ¢ha af #igLre 3 represents o?ly one
possi bl e gceparijo anong many ot hefs. Tnsa nmethjod

accordingl|to the present inventiom, in a first| step
40, the syst&in dpeBatqr 17 dets the nuniZer of

aut omat i ¢ epeatr+eguest—proeesses—NARQ-—anrd—the nunber
of the redundandgy vergions KRV in|the o?iginating RV
cal cul ati on @dulre(leg 3 3

16 1 0 3

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 TTI, e.g., 2 ms, is used, then
some new TTI based numbering is needed. For instance, each 2 ms sub-frame could
be given a sub-frame number from zero to four and in the above Equations 1, 2 and 3
instead of CFN, the following TTI number can be used instead:

TTI number = 5*CFN + sub-frame number 4).
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of the user equipnent 10, in the RV cal cul ati on nodul e
16 and in the HARQ conbi ner/decoder nodul e 14 of the
wmedodnod2el ement 12 by providing a paraneter SPQIEB2084000744
Alternatively, these paraneters can have fixed val ues
(specified in the standard). In a next step 41, the
originating RV cal cul ati on nodul e 16a cal cul ates the
RVNFa'a@raB» Shoved arpexanfple bta Rowwhart cﬁrmheteidunddnlcawersiumrrber

lm@lameaﬁgﬂleo @gwgméﬁ@}f&ﬁﬁg%é@d@ggmﬁy Qg 15 the present

invedfign!l ated RVN. In a next step 42, the uplink data
signal 22 containing the encoded data is sent to the
HARth Glotsi ehert/od EegideB repyeients obly biye pdseiblesssenartpAmongnany
n a.n xt st.e t he edundanc ersjon.nunber
ottty Emied pesd g toiirbiaot BXPRETE B R Slaf P E S
&rdliog 17 9éts e unebeFbRautbNER: AipdatiBhest FocleskéeN itpnal
Op25 cont alsnle g said R]’JVN i S g{poz\lu (%est}gat hse ER%M

nugbpiniibe redy y Wergions Nig in the asiginating & \e palawatiemmodyle 4 6

' | by
or BRI ot 9 AR Rl R 1 6 SR
combin¢t/deddbrymbdde RYN ﬂiegna{rorkfeleammilt DMS? |pbcb\ydmg alparudtbter

with previously received verS| ons_ of dundant_ dat a

signal 2o AdieAptiy 8y athpieaRAr BURLES cal haYR %’Ef‘é‘d’ speeidied dn ths
stahf&d T hextkde d tl{erk% tﬁlg(ﬁ\? daid@bfod S0d6R Q%Qﬁ:%ula{e@ the

a next step 4 i s Tascertal ned whet her said
R\¥es e fitnstionaf dlelkslowmcepmwbbe frapeondibeg CED, &arq and Nry and

redet e ed criterio As | ong as. t is the. case
WS S ELBLBE GodicapEm o £5 enffadyd 4Rh psal SRt
RvAgcertained that said corrected data is not acceptable

according to a predetermined criterion, in a next step

50, In héeXtéFm’a‘lz thequplisk defagenal 2Bconiaigingithe @ncpﬁ@d @fst@rs sent
o AR o YA ARSI SO St
44,ntﬁé gedunti@ncyAkiston mingtier BO/N ih@lqilie@b$ the RV calculation module
16 as a function of the CFN, Nagrg and Ngry , and the RVN signal 25 containing said
RVN is provided to the HARQ combiner/decode module 14. In a next step 46, the
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.

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
a further 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



goes back to step 41 to facilitate the request of step
50. Finally, in a step 52, the corrected data signa

w@osaour2i ni ng said corrected data i s sent to PEEIB2005/000744
furtherdestination (e.g., another network el enent such
as a radio network controller) by the HARQ
conbi ner/ decode nodule 14.What is clainmed is: 1. A

desteirtionl (¢ ®y amodier nktrtark glementsivh dancydio aetsiosk conirdller) the
f i mpl enenti.n id automatic repeat request

}bﬁﬁéﬁﬁggﬁFgﬁa%ﬁ?qﬂ%*ﬂ%ﬁﬁuItipIe redundancy versi ons
used for data transmitted in a comuni cati on system
containing a transmitter and a receiver and with a
connection frame nunmber CFN known to the transmitter
and to the receiver, conprising the steps of:
provi di ng a nunber of automatic repeat request
processes NARQ and a nunber of redundancy versions NRV
to the receiver and the transmtter; cal cul ating by
the transmtter the redundancy version nunber RVN
corresponding to said data as a function of the
connection frame nunmber CFN, the nunber of the
automati c repeat request processes NARQ and t he nunber
of the redundancy versions NRV; and cal cul ating by the
recei ver 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 RYN is used to indicate which redundancy version
of said data is sent fromsaid transmtter and
received by said receiver. 2. The nethod of claim1,
wherei n sai d redundancy version nunber RVN is
calculated as follows: RVNif \(i N\ AARRQQ nbd2 +NR
nod2)= 0 , otherwi se RVN =CFN nod NRV |,
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wherein operator \ _xJ rounds x towards - <c>, i.e.,

i nteger such that x - 1< | _xj x , and CFN = CFN, if
wWEkNsnef7eTs to radio frames with a transm ssi oPCT/IBEB05/000744

interval TTI of 10ns, otherwi se CFN = 10ns/ TTlI *CFN +

SFEN, wherein 10ns nod TTI = 0 and an SFN is a sub-frane

nunber, which is an integer increnented by one from
Whatrioclhmdddss/ TTI for each said redundancy version

nunber RVN. 3. The nmethod of claim1l, wherein said

redundancy version nunber RVN is cal cul ated as

1. fol | OWRthod mh@dlaimufgﬁﬂeaﬁmanggﬂdemumﬁqb& ROMEFAS -,
e., integer such t , = CFN, if CFN refers

lmpt;meadn@ a hybme sutinatic repertaagurss@ ARQ) pratodohusing mulfmﬂe
ot her TPCEN + .SEN

redRn R oo R AR & ol riciien sVl EoRtaining

a ik Gittdr and@ A rédeivR@&fid Witk heBRcEEn Bneifinibed cﬁ:m&@v&rao the
1008/ TTI for each said redundancy version nunber RVN

trapsmifiee apebiorhel raseiver. spmpmsing e tens ofai d nunmber of
aut sa|
RVidfhe i BEAHGROIAERR SRR BOR BN 88180 2 number
of mmadmy vambﬂsCNthe the @oainertdndthdyramsnitat em oper at or
or saj d. nunper, of auto ic _repe uest pr ses
ka laing ymwnaﬁeqﬁbﬂwﬁa%ﬁaeﬁy YOO

co%iﬂ%ﬁﬂﬁ td il U3k il @ FHRCEIKES ATk il CFN the
transm tter based on pre- exi sti ng syst em

number of the automatic repeat request processes Narg and the number of the
redundancy versions Ngry; and

calculating by the receiver 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, wherein said RVN is
used to indicate which redundancy version of said data is sent from said transmitter

and received by said receiver.

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

calculated as follows:

CFN'

RVN = [CFN{ D mod Ny, if (V. mod2+ Ny, mod2)=0,

ARQ
otherwise RVN = CFN'mod N,
wherein operator | x |rounds x towards -oo, i.e., integer such that

x—-1< I_x_] <x,
and CFN’= CFN, if CFN refers to radio frames with a transmission time

interval TTI of 10ms,
otherwise CFN’= 10ms/TTI*CFN + SFN,
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standards. 5. The nethod of claim1l, wherein said step
of calculating by the transmtter the redundancy
woesosiierznunber RVN further includes encodi ng Bai/B2detmo744
according to said cal cul ated RVN and sendi ng said
encoded data to the receiver. 6. The nmethod of claim
5, further conprises the step of: decoding said data
bas e’duemm l fieas oeldcTiT Test @ andRuNSENds & sub-raniel rylnd)@nbvfnﬂng an
' data reviou ed_redu
im§gp anRtufh bllofe BaFesd R dout TEF| R Lot B A dncy version
nuiMbeF RV . sai d receiver is a user equipnment of a nobile
comuni cation system said transmtter is a network
el ement of said nobile conmunication system and said
data is sent through a downlink (DL) channel. 8. The
3. et Aidd nodthad ef chaim 1,wheren said apdindaaaysversioenuimberR YR és

t..of a nmobile comunication system said
Caﬁgfé@%\%:} olleVSi “network el enent of said nobil e
ion system and said data is sent through an
anpls lmodckignpel . 9. The nmethod of claim8, wherein
sai Nm@ber of automatic repeat request processes NARQ
and sai d nunber of redundancy versions NRV are

pr ovilttedn bperatosy s § mumdpe tantands by, i semuiery saclphieanet er
signal to an originating RV cal culation nodul e of the

. xﬂiseltxjaﬁm,prrent to an RV cal cul ati on nodul e of the

network el ement and to an HARQ conbi ner/ decoder nodul e

of taRe CRY'weHN.df GH%TrrﬁferSaﬁ@da@m dragias Ve ytransapssign time

y the transmtter the redundancy version
mthJnJ(:)JT”rﬁwnég performed by the originating RV

cal mﬂmlsem?méw%lsﬁﬁﬁ*@ﬁm SFHp of calculating by the

receiver. the red ndancy .on nunmber RVN i s
per fihR LB 2 ded P SFOs Arsteeme rymbeR avhigh isoe

in®@ferGh@bfbdted }9'?%5@ EBnSAks o3t oRRsPIT foRlesd @id feeumﬁnw Sersion

user equi pment the redundancy version numbe
nufnbet R¥N.i ncl udes encodi ng sai d data according to

4. The method of claim 1, wherein said number of automatic repeat request
processes Narg and said number of redundancy versions Nry are provided to the
receiver and to the transmitter by a system operator or said number of automatic
repeat request processes Narg and said number of redundancy versions Ngy are
permanently pre-set in the receiver and in the transmitter based on pre-existing system

standards.

5. The method of claim 1, wherein said step of 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 the step of:
decoding said data based on the calculated RVN and optionally combining

said data with a previously received redundancy versions of said data.
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sai d cal cul ated RVN and sendi ng an uplink data signa
contai ning said encoded data to an HARQ

w@ ooubitopge? decoder nodul e of the network el emreneCT/iB2005/000744
The nethod of claim 10, wherein the step of
cal cul ating the redundancy version nunber RVN by the
RV cal cul ati on nodul e further includes providing an
RVN si gnal containing said redundancy version nunber

RVN o th ner./d d dul 12.. Th t hod
N mietRad O e DB RO 1R & biss g it Habile
coﬁﬁndm@an@ﬁts?st&ﬁ Nda3d fi@&&nhfiers@h etk ei@,nféﬁt afssahcgﬁabﬂ@nd

optionally conblnlng said data with a previously
compmeiication spdemdad gid datags eent diroughea dawelinkaff)mhagnel.

previously cal cul ated RVN by the HARQ conbi ner/ decoder

nmodul e for generating corrected data. 13. The nethod

8.0f clRinRihad of dlainh & whQsiR shidi tR@shlteer 8§ £@se@tquipment of a
determ ning, after t he decodi ng and conbi ni ng said

mefylecomppret¢ption SYstaMe thid ECEEr I Angtwark gheagnt ghsad mobile
Ty t hod
cofARch e B SN B gh Bl f Tl

wherern |
accept abl e accordlng to said predeternined criterion

the nmet hod fu ther rises th st sendi n
9.1 epeHte TefRbetclgifay Vntswéwﬁe@f R a6 aee deasts

rg&gééls WR§ ahSail HEMbELYE REERand PV erSIBRINRY ar% erlamy a

redundancy version of said data one nore tine.
systemnperaddr tol endmge@, pavameat@] sigrebiocRrRyigindtmgl RY |cmlnu1m3@m| e

rt of i ner,/.decod
i ol o eghbie el BV A4 RIRaE e SEPE ot stef bRt
and @6 eén B ARQ doRBRer/aéidtomodile 3f tHelietveork @TemuM: Gat lvﬂféreln said
system 1 A conputer program product conprisin a

steporfisalcalating bl dlls) Eanspuiterghe Bdpndangy ¥eisiopawibey Ut er
pep{oprgéc?m ﬁx%%%gﬁ&?hg% Eﬁ{:ulgtxcﬁlcrﬂghlﬁg agé/ sdld gt%ﬁ%?'&ﬁf:ulating by

the receiver the redundancy verston number RVN is perfofmed by the RV calculation

module.

10.  The method of claim 9, wherein said step of calculating by the user equipment
the redundancy version number RVN further includes 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.

11.  The method of claim 10, wherein the step of calculating 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 the step of:
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
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processor with said conputer program code
characterized in that it includes instructions for

weenseeareng the steps of the nethod of clai m IPCT/IB2005/000744
i ndi cated as being perforned by any conponents of the
transmtter or the receiver. 18. A network el enent of
a nobil e communication systemw th a connection frane

forapriseiougdyraleniaiad R ¥Nthyehe BIARLR kombiwr/decodeompduls iforg:
an RV cal cul.atjon nodule, optionally responsive to a

ge’b%\'?tér}ﬁa‘ioé?ecgefléfﬁéﬁ' contai ning a nunber of automatic
repeat request processes NARQ and a nunber of

redundancy versions NRV, for providing an RVN signa
13¢ontTie mmqﬁ%oct pfeclaimglh diantesy coBpEFIBE thasigeel: RVN
cal ' [ . |0 :
iR E AL HEREA A g SR RERNAlonAE R
cofrfe@ieddse 5 A98ENatln deddading torh predeferthined catbdioedancy
versi ons NRV; and an HARQ conbi ner/ decode nodul e,
responsive to said uplink data signal, to the

oar . _ . : ¢ ——
14} g’ﬂgtxﬁé’th@agggémﬁpﬁ ﬁ%réﬁi&o%&e? 'dgtﬁgé not! dbefiEON BHing

sai ata on said RVN signa generati ng
to sod pecitednihat ariteti@n, ik enatletdfortkersdompeises the stepaifm 18,

ot P LA B BRSO B A
usRuRntens firdeABRSHifilehed redutisheyRletsidn Shl &itHHH mbi time.

further based on conbining said data with a previously
recei ved redundancy version of said data for a

pre . GO :
b o B |6 B0 R PR PEE K/ e
HARQWohlbidreeedder afodaleai m 18, wherein, if said
corrected data is not acceptable according to a
predeterm ned criterion, said HARQ conbi ner/decode

nodul e sends a repeat request signal to the user

16equiTpwerathebel daimid.nghasein seid merwark ¢lameranisye nasdedt o brse
statish %f g ARk %Sm%{n?ca'iibﬁrgystem.

17. A computer program product comprising: a computer readable storage
structure embodying computer program code thereon for execution by a computer
processor with said computer program code characterized in that it includes
instructions for performing the steps of the method of claim 1 indicated as being

performed by any components of the transmitter or the receiver.

18. A network element of a mobile communication system with a connection
frame number CFN known to the network 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 Ny, for providing an RVN signal containing the redundancy

version number RVN calculated as a function of said connection frame number CFN,
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22. The network el enment of claim 18, wherein said

network elenment is a node B or a base station of a
worpshe@7eommuni cati on system 23. The networ k BUEB2065/000744

of claim 18, wherein said RV calculation nodule is a

part of the HARQ conbi ner/decoder nodul e. 24. The

network el ement of claim 18, wherein said paraneter
thesmgmladr of theputnmatedrepgat sequgss tpeencssse Nakg end thegwimben afther

aut omat i c - request processes NARQ and said
req?r\’}ﬂf)‘écryvgf 9’?&‘&#% y versions NRV are pernanentl|y
Pr e ARQ dolidimeidessde red @i Méspbas e&ltotAi iRmR>datd difihl, to
system st andards. 25. The net work el ement of claim 18,

thmmectﬂr sanal apd usih RN sienali fon deeading saRisata based on said
I RVN = CFN - d Vif [NA
5%&%‘5@%5@98& B&p&ﬁﬁ;gt ot herw se RVNrmCFN Irmd[ NRVRQ

V\/nerel n oper at or rounds X tovvards -co, i.e.,
inte such that x - % and CFN' CFN, if CEN
19y of s neBvar aleIant aﬁ@lglw AVherin SHaPYTK davasigwal is provided

b ef ¥ n‘{ of 10ns, otherwi se CFN = 10ns/ TTI *CFN +
Y§E'kl vfﬁepr eel-:gn 10ms m)d TTI = 0 and an SFN is a

sub-frame nunber, which is an integer increnented by

one zero, to [ TTLf each .s .redundan
200 S ek P S b el B it SR
s@q&. 1s‘ﬁ|i‘r@r§e@ 'gﬁseﬂdifncklo'hﬂﬂﬁiﬁg a1 aMevis Qﬁrwm@rre&mcﬂ ®dundancy
calculated as fo
version of said 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 sends a repeat request signal to the user equipment for sending a further

redundancy version of said data one more time.

22. The network element of claim 18, wherein said network element is a node B

or a base station of a mobile communication system.

23. The network element of claim 18, wherein said RV calculation module is a

part of the HARQ combiner/decoder module.

24.  The network element of claim 18, 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 Nry are permanently pre-set in the network

element based on pre-existing system standards.

25. The network element of claim 18, wherein said redundancy version number

RVN is calculated as follows:
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wherein operator [xJ rounds x towards -, i.e.
i nteger such that x - 1< [xj x , and CFN = CFN i f
WEENsnef7eTs to radio frames with a transm ssi oOPCT/IBEB05/000744
interval TTI of 10ns, othermﬁse CFN = 10ns/ TTI *CFN +
SFEN, wherein 10nms nod TTI = 0 and an SFNis a
sub-frame nunber, which is an integer increnented by
one from(zero TTlI for each sai d redundapc
ver sRIoM lﬁ'fEitéFL I}tﬂodl)ﬁ(kusefr NegyimodBrt N gf mad DL e
conmuni cati on th a connection franme nunber
CFN known to the user equi pnment, conprising: an
or i gtheawvisagRIRY =@l ¥imed Non nodul e, optionally
responS|ve to a,paraneter signal _containing a nunber
azdtecﬁmpp@raﬁoédlé updsp Eorardy 6% 46 FYCIEARDREL a
HE redundancy versions NRV, for calculating a
beé hL%ﬁ@y versi on nunber RVN as afunction of said
connectjon frame _ nunber CFN, e nunmber of the
aut GRAGEN T &Jdhaf ERuekts tﬁrra@ers}ga&e %@gﬁbﬂmlfﬁéﬂhﬁ%er
int8fvaf 11 s€Hdancy versions NRV, wherein said user
equi prent” prdvi des an uplink data signal containing
dat@ﬂ&mwmdéﬂﬁﬁed@ndfﬁﬁ*CENbaSENcaIculated RVN. 28. The

user_.e a ald araneter
o oeierits TS tredeiisg b e g SRS B e ERbRT e sap
1nt@£er§ﬁ€r@tﬁ@ﬁtb@ by 8RE &om £66!RSTONN/ PTERY @ﬁclf\éﬁmedﬁﬁhaﬁay dersion
umber of redundancy versions NRV are permanently
prﬁ@rgéﬁqln t he user equi pnent based on pre-existing
system standards. 29. The user equi pnment of claim 28,
wherein said uplink data signal is provided to a
26net ihielesd@Retdment of claim 18, wherein said redundancy version number

RVN is calculated as follows:

CFN'

RVN={ JmodNR,, ,

ARQ
wherein operator | x [rounds x towards -, i.e., integer such that
x—1< I_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.

27. A user equipment of a mobile communication system with a connection frame
number CFN known to the user 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 Nry, for calculating a redundancy version number RVN as a
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30. The user equi pnent of claim 27, wherein said user
equi pnent provides said uplink data signal containing
wa@2dosnedter redundancy version of said data in PEBB2OEA00744
to a repeat request signal froma network el ement. 31.
The user equi pnment of claim 27, wherein said
redundancy version nunber RVN is cal cul ated as
furfctibh ofisaid pomtehﬁzmrv\frmee Ruiber CFN themdmbE\of thevhepmiatic repeat
oper at or ds x.to ds ., _i.nteger such
requpsipracesspsNepe gt editePRE e sdynchicdersidsidig ¢ o
rad $ u¥irlefuiBnichBMovides b tplirk e
o e T e oA e
encruidd Fadording tasrid ealc@md RVM. sub-frame nunber, which is
an integer increnented by one fromzero to |OTB/ TTI
for each said redundancy version nunber RVN. 32. The

28 US €IThe AkériRqBipinedt ofd1aini2 B wherdig k&l Patdieters@gidNidpiéyded by
version nunmber RVN is calculated as follows: ' wherein

a sypenAperatqrey spid pyEbexof BiRipefis repeat requestipreesgiss Nowoland said
o .
BB Y AN NSRSt e

bagzgdlvarpie-seishd\systehd sndafdst CFN + SFN, wherein 10nms nod
TTI = 0 and an SFN is a sub-franme nunber, which is an

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

a network element.

30.  The user equipment of claim 27, wherein said user equipment provides said
uplink data signal containing a further redundancy version of said data in response to

a repeat request signal from a network element.

31.  The user equipment of claim 27, wherein said redundancy version number

RVN is calculated as follows:

CFN'

ARQ

RVN = [CFN' { J}nod Ney if (N oo mod2+ N, mod2)=0,

otherwise RVN = CFN'mod N, ,

wherein operator | x |rounds x towards -, i.e., integer such that
x—1< I_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.
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i nteger incremented by one fromzero to 10ms/TTI for
each sai d redundancy version nunber RVN. 33. A
W@ oouseu7eat i on system contai ning a transn tterp@niB2a05/000744
receiver and with a connection frame nunber CFN known
to the transmtter and to the receiver for
i npl ementing a hybrid automatic repeat request (ARQ
32pr otThe mlserlfslhipglamu bf ¢lpine27 ,edchenelasaid redamsdamoysvensednimber
correctln sn1tted data based on calculating a
%1 PBﬁ nunmber RVN, conprising: a user
GQUIan Ilonally responsive to a paraneter signa
contﬁwwpii %qggw of automatic repeat request
processe nd a“nunber of redundancy versions N
Rv, for calculatlng t he redundancy version nunber RVN
as avHersis bperatod x | andon reedrioo, fieq imegeshie thaFN, t he
nunber of the automatic repeat request processes NARQ
x-and|x hexnunber of the redundancy versions N RV and for
providing an uplink data signal containing data
enc adé CANG+ (A, df CBNoefeat od-adto/Nranss ovith aansorigsion time

. ele , es onsive to said uplink data signal and
““SB?rﬁﬂtﬁﬁ the paraneter signal, for calcul ating

the oﬂ%@lwﬁem—\a%%ym*cmbssmw as a function of the
connecti on frame nunber CFN, t he nunber of the

aut orherdie Pwpamd TEGuegnd pn SENgs & subnfrpeambenevhidnisean
1ntgfert1 heerrngl%gtﬁ] §§ gg%{ gr\(/) rZc'elroo 551 d}hﬁ/ TIafr%g Ec%r al I%M{lrgdalﬁg% version

I'ng Sal ased on sai undanc ver
nuibebRVNRVN.

33. A communication system containing a transmitter and a receiver and with a
connection frame number CFN known to the transmitter and to the receiver for
implementing a hybrid automatic repeat request (ARQ) protocol using multiple
redundancy versions used for correcting transmitted data based on calculating a

redundancy version number RVN, comprising:

a user equipment, optionally responsive to a parameter signal containing a
number of automatic repeat request processes Narg and a number of redundancy
versions Ny, for calculating the redundancy version number RVN as a function of
the connection frame number CFN, the number of the automatic repeat request
processes Narq and the number of the redundancy versions Ny 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, the number of the automatic repeat request
processes Narq and the number of the redundancy versions Ngry and for providing

decoding said data based on said redundancy version number RVN.
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