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VMETHODS AND ARRANGEMENTS I N A W RELESS COMMUNI CATI ONS
SYSTEM TECHNI CAL FI ELD The present invention relates

ea of wirel ess conmuni cati ons and es
W‘# goog}rirg@g{/enents of uplink coverage in a Uni Vef@%ﬂoh%smw

nobi | e tel ecommuni cati ons syst1em Terrestrial Radio
Access Network (UTRAN) with enhanced upli nk.

@Wﬂb IhﬁA%mEmb INGOWIREIES S COMMUNIOATIONS SYSTEM

stem (UMIS), also referred to as the third

%gneratl on (3G) system or the w deband code divi sion
HNIGALFIBEDaccess (WCDMVA) system is designed to
succeed GSM UMIS Terrestrial Radi o Access Network

%#T R’ﬁQ'UT'FYRNP Eﬁ%ﬁ é‘? Ceeg'%ﬁs r&“ge&%ﬁsp%?gﬂp%oﬁ¥§bﬁ'Qspecually to

foeém&ﬁtbyofc oplirkc takrage dn NotleBelsaD mahilei telagomnaunications system
(HSPDA) is
é\/‘ﬁ\ %?‘?'%ﬁg%?ss%%ﬂﬁgwng. E“ﬁiﬁ %rhﬁ %%dr%ag'ﬁﬁrzkncenent s to
oni ng of packet - data services both in terns
%ég??’é#ﬁ%nd end- user performance. The downli nk
packet - dat a enhancenents of HSDPA are conpl enent ed

etlljmgg\g I&S?ileuﬂelb%m?%kgh naé%‘?erkrlgm Sal’é’b GbferrB8 €6 as the third

Access rovi
gelmptaboe @) systamt WethﬁpWIleal&tﬁm pMﬁl% rrmlﬂmlexmg access (WCDMA)

sf}@{eirp i @Sid%tsﬁé dRedaEshi ohats ﬁéﬁe%trra’ﬂh%a.o A&€§§ Retwork (UTRAN)

ency, [ nprove system capacity, an
is Hbe cRdiceaecesat Matwprkc omsl VNS SvﬁeﬂSEbPAIhel—BEBANaﬁEFhEQﬂ_We user

éHUEngégﬁ ?EIS,P‘%ME Wrefe%glﬁ lebRitkcidd t@sa NibdHB ﬁ!ﬁ%@ iIli8E4ted in figure 1.

he evol ution of UTRAN has been
strongly focused on increased data rates and . r
Hign$peed DownlinteBagketApcessdHSERAY 1% 27 Reiion fouﬁg‘}@"ngmg further
SRALdh¥ s W@Q‘@bro@%ioﬂlr@eéﬁ/bé‘cﬂét-ddﬁ Eehﬁce@ecfdtlmﬂdte’:lﬁ\stdﬁ &ystem and

time it takes for _a packet to arem)te
RAHS94 c ReERIERACE: | Ther downink & B%*fa& ?@W&%'ae TOEJ4SDPA are

é I@:ﬁé&éd GathaEfineed Uphfk TE@D)S réls%SkranTamungﬁéedaUpnnk Packet
i s shortened. TT| defi ne

d
as {HSURA). §§4L0W°MHE§ gnge&qwtgmthgﬁ{p l,tnke ¥ bﬁgeq gnc? performance
iRetefrs G Highk datalFitAN rediecedaigiendy, eshat infirovey §y9télﬂl"tﬁﬁbcny and is

seTatnishoiel bomDRmenEi HS0REHEPRR e 576 Sher Bt refered to

ésawrss dud watieg A&UésdE(HSPﬁC\@rThél%v&mtlbmlofslﬂmmeha&ndeen strongly
@ﬁ?h%{wnéﬁﬁq o Eaien Aef el Eir SonasipETEdp cupport the use
Hedetay@ensiiee padiebdhla seavicesi RTThS géfinied as the time it takes for a packet to
get to a remote place and back again. In order to allow for reduced RTT and increased
data rates, the Transmission Time Interval (TTIl) is shortened. TTl is defined as the
duration of data transmission where coding and interleaving is performed.

in a UTRAN, the dedicated transport channel is called Dedicate Channel (DCH). The
DCH carries all the information to/from a specific UE from/to higher layers including the
data for the actual service and higher layer control information. The DCH is mapped onto
two physical channels: The Dedicated Physical Data Channel (DPDCH) carrying higher
layer information (which includes the user data), and the Dedicated Physical Control
Channel (DPCCH) carrying the physical layer control information.



| ayer information (which includes the user data), and
t he Dedi cated Physical Control Channel (DPCCH)

Wm&%%%the physi cal |ayer control infor mt'f&/gﬂztoﬁs&()SMM

10

15

20

25

30

h HSPA, the EUL enhancenents are inple
t hrough a new dedi cated transport channel: the
Enhanced Dedi cated Channel (E-DCH). A short TTI of 2

IA5a ILSTRAND RGTH SISFR/ thBeEBL Exﬁ‘riahébrﬂéd@varé qmdémhm&ﬂ tHRth a new

s disc b t TTI
ColeellaRSlchReL e S ksl CrotmeCEybason i o 2
rhdés 3pprcPieti I eheTELDaHI tuealloa mulrbamuawr@lsarsassm above). An

AorEien 1 haAaE o 8 aBE 75 PR SuepPsh R ha etk Can configure the

dppltopsibteaT Hdvalue. fSimputtanedus Traasrhissich] of E-DEpiparst DECHaisswdssible. The

B BB S B EpPRUBeB f Wi fp e 2

EBDaer isfroappeaetoND detBoft uplidk obdnridizationnebdds dkodwn taseE-eliH-h Dedicated

bSRACDRR Chaioi ITRPUIGHH 200, Il o dhe NoBgB b e anc

décode thle dﬁiarﬁnaahm(s&io@%(ﬂ# EZDEEDCH m_cbohtnol s:gnaimg is needed on the
L{ﬂvliip%ﬁlﬁ ég? = gﬁ%&? g{gi%ag%ﬁglsehﬁtg} gé %B@ @%1 is used for
thip | punposeh The IPEOH zuzecmmer piloh tségihat and rtnahsmlssnon power control

A" e At SR 6 5B, B St sgnaing
cgliertHSDPA mmmed:mswabeomm@.hanw@ﬂsam@w@ and
appl i catl ons, there is a downside as well: The

/(I@lloh@g % ?fl IErb%ngfﬂy%%Eﬁc?éi f&abﬁpchEl%rtd?&%c&Qeand applications,

cove ecreases w shorten

thereris emiewnsm ammehsThereliakility ehthediansmitted data (anditiys the coverage)
decleastd GuiftCal bhéHbnkd ﬁ*l' SadPROBhGHENEE TR H%‘éh@%@uééae energy per

transm ssi on power and thUS i ncrease the ener gy pe
infamatiest blbiPns solutim 1 tisGEbIB 158 3RaseaseoertraRsmission power and

tﬁ?&“@bfe@ge tl@lénér{;& bE‘remfb%hmh i) d‘h%srﬁfaﬁt Bé b¥sdible "thhé aﬁﬁnllnk but

cover age ITmted scenario, the UE i S in gener
i the apjnk pac Sspedialiyginche sease of i3 §°Yﬁi§9?rﬂﬁ’?t?‘i’ éﬁ%’?ﬂ'@s |“3Fn UE is in

g{é‘i’i\%‘eﬂ alr R IRAEMREHG &bttt idiiniih @ah&fiskien peweeduce

he nunber of information bits and thus to get nor e

S S e b RS R Sl B SRS st e

t bhlﬂéfe(fjn% )créifWommmﬁMeTﬁd‘u@hmrn@gﬁe ntifber GfaiatDerennbiasformation
e di sadv

GOV 3 bk oF GBS B0, BEHoET AhE FRUF GBS, s, ApPfoach has the
duéﬁdvamagecuﬁ lm"rdaéddlec«ﬂﬂioa ovéraeml i.d. rounpdlared réltion between the

t to t b f d d
GOE'SP%E‘PP? 8rrm &999&“55\% é‘gtc S'?f%ﬁ‘%pcgqa?:nsm ssi ons

on | ower | ayers typically Hybrid Automatic Repeat
YRetcarestier HaR@on to the problem of decreased reliability or coverage is to rely on

retransmissions on lower layers, typically Hybrid Automatic Repeat Request HARQ
retransmissions. This solution is used in UTRAN HSPA systems.

HARQ is a combination of forward error-correcting (FEC) coding and Automatic Repeat
Request (ARQ). In FEC coding, redundancy is introduced in the transmitted signal. Parity
bits are added to the information bits prior to the transmission, and the parity bits are
computed from the information bits using a method given by the coding structure used. In
an ARQ scheme, the receiver uses an error-detecting code to detect when the received
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retransm ssions. This solution is used in UTRAN HSPA
systens. HARQ is a conbi nation of forward

- recting (FEC) coding and Automatic
W‘E&é@g{%éﬁg?{ ARQ . In FEC coding, .redundancy is ﬁﬁ(tplre/gﬁdzgg%o 1434
in the transmtted signal. Pa?ity bits are added to

the information bits prior to the t_raI[‘]sm' ssinlgn and. tected
patiet jriniarpr Bnd @ ralranssypsion isdeayesipd indnatraseHhDP §HoLsdgtected. a
pdSitind akriSRAdHBEmBhY GITIYis 5Bt t6 QR Bransthiltsr; tantidf ars edor ik metected, a
an AR%) schene, the receiver uses_an error-dﬁkgctclzﬁ;g cect a
negaiver ackenieseah (NN oseilty BARZLIUS Pees REG, afd geor
sAbs&tiF A efoRSamreliss b @HOR tatdction wititet@asmissioh ferchandling the rest
error is detected, a positive acknow edgenent (ACK) is
ofthererf¥Sthe transmitter, and if an error is detected,

a negative acknow edgenent (NAK) is sent. HARQ t hus

T6kRg thEExaaiHs of HARQ rretansmissidrsein oflinal ih @ UTGAN avitth HSPA, the
relies on error, detectian wt i .SS

Neels Brges e suatime,compgiog phihuhe phEIe] Bk Bhattsls (e DPCCH.
HEARPOCH el SEADPG CHiIIS ahd) thep Iphysical rdata dhidAdeIsv(EIDREEEHY, in an initial
t he NodeB regeives_a subfra [ Sy
ApTISEN T5h e E Ao E & 5P St N Pty smoduste and
decDRCtHd EcDRDCHEe Ifthg=i arel nahatarectablenetrers(i-tDPPaysical idata channel
an initial transm.ssion . f t 0 :

'E{‘]’ﬁpﬁaq; a‘lhﬁe' qiasoq; F%]nr}owtgg o&ggﬁdu@gn%ngo%%oﬂg ask for a
retrendmiB6ICHE thefsubframe byrsendiog advhK éxthetVi. Eher entise subframe is then
t he physiga a channel information, the information
r@Eﬁﬁ%P'ﬁﬁ%gﬁg‘@gg%d and the NodeB will ask for a

retransm ssion of the subframe by sending a NAK to the

ORe di¥aedvantage of dodiretsansmissiarhselutian isathatithe diysigalt ¢pntrol channel

E O : ot An= : o
R, AT i S SO APl v
retransmissin.tatiouglytherrontrol channel infpmyation dias @ireadychremeseived in the
o | - I .
RPTREL) €181 1 889 Do el e s oo
fonredupdanticontsel data. r ansni ssion. A part of the scarce

uBIink transm ssi on power resource is thus used for
SUMMARYt control data. SUMVARY The object of the
present invention is to provide nethods and
arrangenents that obviate sone of the

i i bove .
e aalﬁﬁlrﬂféb%gfessm'"v?{ﬁpni'?r& '_81’%'96 t“'l'%hQF%I ?%a’&%WQFQQE that obviate
s6mé oleTH%Abbwﬁt Jﬂgﬁi_%ﬁﬁ@l@ﬂ irm thakimprevesethieciphipk icbeerage in a UTRAN
control overhead in uplink retransm ssions. This i.s.
S EETRnEo pPia AL FRALEE RS ST PeRE ok Etsipsions.
channel information with a
This is achieved by transmitting redundant physical control channel information with a
transmission power level that is lower than in the initial transmission, in all or some of the
retransmissions, thus saving enhanced uplink transmission power resources. This also
gives the possibility to increase the transmission power of the physical data channel
information in these same retransmissions, which affects the enhanced uplink coverage
positively.

Thus in accordance with a first aspect of the present invention, a method of uplink
retransmissions in a user equipment of a UTRAN with enhanced uplink is provided. The
method comprises the step of transmitting a subframe comprising a first number of
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transm ssion power level that is lower than in the
initial transmssion, in all or sone of the

t hus savi ng enhanced uplink
WO ShobANSWY SSi ons, : _
ransni'ssi on power resources. This also gi vest FHk2008/051434

possibility to increase the tgansm ssion power of the
physi cal data channel information in these sane

m9§.car¢annrasohemel(swéh@ ) s'eﬁémﬁ@nbéraaf%mm Qﬁtm{ann&én(s) in an initial
an ce,

Th
SEHBIaRn: R Fishey SadinssanienRen ol AR HERCoheastiepe in a third
nuetﬁeamsgl SS?t_GhEumBeraMJGferetrgﬂsﬂjrlﬁﬂm \ﬂfe(;@ Nfa%hlawtthan M. It also
cg&éagg%f atsr%xné&e{r%ﬁﬂﬁﬁ%\égt ngPawg% gme,ﬁmogqn% ngg 11\? Flsrle ransmissions,
whenbeat ledgthyre oblthe dinstr pimisdracin physigal asodirel slearmels) has a lower
PR ERoD el v raP St RBTAAE i BptH i) in e it

traasmizsion] and aglebstcorsuoff tharsecond aurhberr af physioalrddth chamnel(s) has a

e, e Ve bl @38 e SbRHoriRg [ ubenroaf Bpfiee) in he

irsitidd tramsraissiont he remai ning M N retransm ssions, where
at |least one of the first nunmber of physical cont r ol

I R0 msaaséc‘amg?siaéﬁpﬁm%s pPasefif filen &&i{e% n&%&ﬂgd of uplink

the corresponding p contr anne
retnartsmsmsan@nmmamf a AHRAdY witle gohanned uplink fseprowidedhdrhe method

r ngém @éls?érp/ &f @@élwﬂ aﬁ&hﬁﬁl@e&oﬁﬁlsﬂ?fae@s Lg'F'@ér of physical control
chagnsi(shand & seopndmmqes yof mhvswﬁé datg chapn (ﬁ)a\ﬁ\san initiadh fransmission

n s
re QiGN & u@@r &i%}géht it io?t?ﬁgrlt%r s ﬂie n%tgg Pign:]egélleﬁb the subframe in

I nventi on,
andhiveBnumber Umm gtah nemgarné/b@f UBlranamissionsy érdeived. frqmethe user

SABioRRe, C\Qﬁ@é' ﬁ% §rﬂ§le§ttﬁﬂ1 ‘Bﬁ i & \‘.br'ﬂﬁnébssﬁﬁf §8PFof receiving the

conpri si ng first nunber of physical control
suhfsame i ¥ig ramalnwgé\éﬂ%rﬁyanﬁrnﬁélpn%fecgwyg from) thg Meer equipment, where

o NN 8hé Dt tHe”f @Pnurﬂbéﬂ G pHySRASEINESI élﬂanh@@ﬁ' Hé%da fd’w?smn%nsmtssuon
user equi pment. It further conprises

nowee leyetigan the carsspanding Rhysioahtono, em\e'(ﬁ 'Bﬂheamet@{ Ygnsmission,

didnBeleaM Ghe' &t frRNS&AoMAI ﬁuﬂﬁbér%ﬁbHﬁkaﬂ rdyta tdﬁ@nﬂ@(@; has a higher
equi pnment, where Nis smalle

tERDRMISSIORPNRE Ievel thast t"tee‘é%ﬁ?P?@'%B“%ﬁﬁﬁa rdak?ech%v"ﬂ@ in the initial
tfaﬂgﬁisgloﬂg M N retransm ssions received fromthe user
equi pnent, where at |east one of the first nunber of

et oAl o RSP o e BE5eR ont 4 U3 3 brsa woote
Tlesenhdridatiois BhsteinTérestrial Raammaeso Network, HTRANAwith enhanced
LOWE{EK lgfp[lﬁg\é%éf ?F.? g%s 3 %%rsﬁ P\'{?g of fréﬁ%’pﬂm}ng%fgm% c(oﬁ'?prlsmg a first
riudidee appHidicabcdmbrpbihaahel() taad alsenored fuanberrof physidahdataahannel(s) in
an initial transmission. It also comprises means for retransmitting the subframe in a third
number N of a total number M of retransmissions, where N is smaller than M. It further
comprises means for retransmitting the subframe in the remaining M-N retransmissions,
where at least one of the first number of physical control channel(s) has a lower
transmission power level than the corresponding physical control channel(s) in the initial
transmission, and at least one of the second number of physical data channel(s) has a
higher transmission power level than the corresponding physical data channel(s) in the
initial transmission.
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UTRAN, wi th enhanced uplink is provi
UE conprises neans for transmidtti ng a subfrane
conprising a first nunber of physical contral
o lagaerdancs) wilh @ fauglazééﬁ%PtrﬂJrﬂﬂi%Pf%P%ﬂvg”tE’&r algdeB is provided. The

I\@Jb%ﬁn&'lrﬂ sed %e’é\ﬂ? if6H dekailing rPdibaf@l prrlstngaé it number of physical

nprlses means f or retransmttl the Sq? é’}?{‘ 'F ial
aonireld charels) ARt @ ;sacane nUTRRscP! RMsHal & 8einig, an initia
e Rsslini rec&ved frem 4 hé’é‘r wdrﬁenft ue bi&ercoﬁmi’fﬁés ARAnSEANSceiving the

for retransmttin renai

SUBlrPER Iy 2457 RUTBRHY, S aPiA BABPer Mot SFtritsdgriretiled from said
UderRalipRient hMﬁer@N isC Sintallé tham N IMEie NbdéBSfuméernses means for
transm ssi o orres

'gRGINg dhe SURFAB I8 Héﬁﬁswe@jng. Nl relFRarTiRapne écbived from the user

ddquipsdtit, ls\‘ag&e ataﬁéist&inld sfané ﬁfmmuﬁfbet' loe pagsical tontroibehannél(s) has a

physi cal data channe s a ner trans

Bbeansgyssion paet e o B8 rorarriopia AR tariraf Shannel(s) i the

|ﬁiﬂalf‘tmﬂs(rﬁ@sldnﬂaﬁd1ﬁt Iéﬁsttdfnéblf] trreesresmcsmmberloﬁ physicai datachannel(s) has
a fourt asp ect. of the, present inve

2 lofedvanaatisioraong e M cageton LB e PRETE ) n the

initiaf trmgmissionpri sing a first nunber of physical control

channel(s) and a second number of physical data

ee} vgeI p%n?tﬁp% 'Héa S<§’flth$ ?é%iﬂ? ﬂ%rﬂf&n I?ﬁ%t\é%glkppglgof the total

0 co r1ses nea
mmnak SranEmissieni power trasowicen isnused far @hyslcal aoatroinchapeels\Vand a larger

SaiE GRHSEL TUAED RECLPah AL R LR threge. The
oreainesadf eductienealso mgsuithen sanbihcreased napdoly rie s nwng:eMaN well as in
é\ﬁéﬁbao?lﬁg]c? Bss ‘?'u?e Yerite |§ ﬁ%ﬁeé@%r '(%ﬂf‘f&tovr,rhead.

re a one o rst nunber o
control channel( has a | ower transn133|on power

BR(ES DERGRIRHONOF TEFBRAMWINGShy si cal cont r ol

channel (s) in the initial transm ssion, and at | east

Pi@%ré’ﬁ |ﬁt§§?ra&%c§¥ﬂgnﬁ%§?@ fa Part Bf"HSU'FF@\N @ﬂ&aerm%ﬁeétﬁ Liptink wherein the

I gher transm ssion power |evel than the
B@F?@é%ﬂﬂ?%@%ﬁ?éﬁ‘@'&meﬂﬁﬁ% channel (s) in the initial
transm ssion. .An advantage of enbodi nents of the

Pfg%i@ ntullum@atscaembﬁcdnb ahe aplmqiﬂyerealp@erté cRAnride ahd pRysical control

ehareel avafabin o UERARRRHSER INSOPAmB S, 1 7 ¢ used

for physical data channels, which inproves the uplink
Eiguee 3g Hlusifates estanetiadlly a’rdu;ﬂlhk initiz kransmigsioh taad thre@retransmissions

OIS EGIRAL CARARINPDPOCHME-SHELIT Sh E5PBBL, addrdifly to prior art

Figure 3b illustrates schematically an uplink initial transmission and three retransmissions
of a subframe comprising DPCCH, E-DPCCH and E-DPDCH in the initial transmission,
according to embodiments of the present invention.

Figures 4a and 4b are flowcharts of the methods of the UE and NodeB respectively
according to embodiments of the present invention.

Figure 5 illustrates schematically the NodeB and UE according to embodiments of the
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nei ghboring cells as less interference is transmtted
in terms of control overhead. BRI EF DESCRI PTI ON OF THE

[pg@}pr Figure 1 illustrates schematically
W_a ﬁkﬁ%\m th enhanced uplink wherein the pregltzzdrgf/g]gz0%/051434
i nvention may be inplenmented.gFigure 2 illustrates

schematically the uplink physical data channels and

pRIXEAt ifvntieANt rol channel s available in a UTRAN with
HSPA (HSDPA and EUL). Figure 3a illustrates

ical plink initial transm ssion and three
Dﬁﬁ%ﬁ%ﬁ%ﬁw a subfrane conprisi ng DPCCH,
E- DPCCH and E- DPDCH, according to prior art. Figure 3b
in tHeufellowihg sthe dineemtibn el by describetiimkmaraidetail with reference to certain

AL, g BB R RirBRAb SRR SRR Roed of (EippAEfon and not
linitaticaryis padificndetaitscanediat dortto sectbeslipagictiar efernanies,pfecyaques, etc., in
| f . T
o 058 0, et B Bl bRUBHORIGED s it bo
appdllredﬁ tweetmes skilect imeth_prarlsm thmpmsemtgnvergio% LEmey be p(;gctised in other
eflgolffisol il FEAHIN B85 Yool SBAES, 009 o AT M

DESCRI PTION In the follow ng, the invention will be
Miseamer,dhose skillegria tiradiwill appraciatefthatethe duncioreppdimeans explained

hsm%@%yaﬂéi i gl et A8y "darNRESioniRG in FBUnflﬂ%ﬂ’& with a

of exp atron an Imtation, specific details

PEAgEAI BB fBIFTORTOCEBRAT QI<ISHAFA PHIRCSE COEBHIE @Rdior using an application
shﬁtg@r\gft&gﬁ%ed aFd&]it (ASIT) Ok @il aldotoedPsgpreiMed tHat Whild!tHe current invention

_unders I'ng of the present 1nvention. However, it
isyprimagly desgriednin the feme of pnetheds and devices: the Hyentignemay also be

eRibBaRA N A LRIHUtR hragrdmtoRicR @b iwelthsi iR 20$y3&Im comprising a computer
enbodi nents that depart fromthese specifjc details. )
PrRsEssRFcand & meaensquPlaskiojthe prosessor. winareindRe megiasy ls encoded with

ohBat n{oﬁ_?prfonb%é 1AEEMaY Perfdianthe fuflictisfistidsee dereiiel ow
may be inplenented using software functioning in

conjunction with a progr d nj croprocessor or. -

Therfupsant epiien. reiglapie dvethomis ansl Saneeents s Plin, fqtippemissions

foRPE ubértedu & 8dadib bask $tajohSh@ UTRANWith ertlaacedogplink. The UE
reciated that while the inv

SAPTES P SyRtas FPBOIFIRG PRIRES] STFEL Y ) 400 pyysical data channels)
il 8N irfitef trahdiRiséioN e Attardingy thel presdnt ireehibali, ede ionmare of the physical
CHERB A Srnd S BRABRBEH Shn2ode! hanklof pBYE) i a orsome o
the® réthmshitedesibfiamestinrteé mplidie Timsnmesylts i eaduoekd dondial foverhead (a
smaller part of the transmission power resource is used for control signaling) and thus
reduced interference from the overhead. At the same time, the transmission power
resource no longer used for the physical control channel information, can be used to
increase the transmission power level of the physical data channel information in these

retransmitted subframes, which improves the uplink coverage.

Thus, according to a first embodiment, a subframe comprising physical control channels
and physical data channels is transmitted in an initial transmission. This initial
transmission will be followed by a number of retransmissions, e.g. autonomous
retransmissions. In all or in a subset of these retransmissions, the transmission power
level of at least one of the physical control channels will be decreased in relation to the
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one or nore prograns that may performthe functions
di scl osed herein. The present invention relates to

(?%0@896% éand arrangenents for uplink retransmIs(yle/g]Qz%Os/OS1434
froma user equipnent to a radio base station in

UTRAN wi t h enhanced uplink. Thé UE transnits a
subframe conprising Ph ysi cal control channel (s) and
m'ﬂ?é trangmigsien, whilathe resamlsﬁoranoww leyed of at lgastAnef $he physical data

éﬁ&'ﬁ{e@ VAl bE‘?nJr@é%eBr RSN pdRiRNdihe the PP siBAl CORIrS) dﬁfanﬁé] fhformation

physical control channels are transmtfed with a | ower
{sr SpAHRaRs A% p}om alieady haenapeCasedsange Gy e NodeB In the inita

fahérmigsightt ed subframes in the uplink. This results in
reduced control overhead (a smaller part of the
sed for control

ansmi Ssi on power [esource is
DB PFALoe8 o0 i, st FDRREEN! i WART dnesRERsTHREioh pPger level of at least
onerdiang. prﬁéucélh@orﬁmmhémrﬁ% IS;-: E@rot W'tﬁi'm&%l h@ﬂ?ﬁotlh%" physical control
source no s e jcal contro
Eﬁ L\s @WW‘%&? ng{fg‘?{“ @?t Q’E‘E/?spﬂcr ease the

transm ssion power |evel of the physical data channel
iThé benefit iobtheifinst temeimert issthatthé contrel obémase &, reuﬁ&e@hvmch results in

RO Ao B T Tl e sbamssin over

eesourael is cised farl the anhgismm)ctalzc emanmatsatmisanmbﬁng the uplink coverage as

RS Eheld) P Pb@é o Brs BRG] aSiga

retransni ssions, e.g. autononous retransnissions. In
I orqer tpnlnqeggﬁbglm pmbwmtysef Resucgessiiiseception dhthe physical control

Eﬁa’lﬂﬁm ORQH‘ﬁﬁ uﬁffé?ltré?'fsrrﬁsdbeglz% &gg g% utltﬂrmatlon might not be

ysical control annels
fgqea{qdolﬁ alb svtpg@qnemt. etransmissions; themphysicall enritrime channel transmission

béﬁé\'srﬂhf Bl HErdd2VEin h“%"ﬁﬂnalotfan%ﬂnés%ﬂsiﬁ réafor° ﬁf\g Physical data channel

gg{\ data channe e | ncrease
8’6 iB$ien-si nce the physical control channel
information is redundant, as it has already been

Tekasse &a@ﬂﬁ&h@keﬁrﬁﬁsrﬁl@&ﬁ@# S’eBuérﬂ:@ %J?ﬁdﬁénghsw %\%ﬁ]l? §%r§gor the initial

e speci al  case of first e
g '%%P%'”ﬁ%ﬁ%“‘%%?n%ior géch subsequant reifansmtssnon) the NodeB will

pisumieCthat tHenNUE Qhke3hAB b Ser attigie 5Ghge %@l X e Hansmltted by

control channel is To exclude

|
hecﬁﬂ‘{%ﬁy ?h'gg‘?qyafﬁé gxample ke combingd r\r‘éfhl h"ndﬁetelctiorf ofrtbe physical control
chenndl townhance the pbrfémanee it é42k o%%l?mrétincﬂﬁgﬂﬁctﬁéj signaling.

which results in decreased interference

hat rt of the transm ssion
Rgﬁé.h# i %8%%%‘" %’“‘E%Jé'ﬂ tdﬁ ?‘E%Bfeﬁﬂ%m@éﬂioméhg pbysi¢ah eortrol channel
thauls excludexbfsomdi.¢. hiee tlalhsriiiksi&o#@ﬁ&f]ﬁ{cegfs n%ét??):)(ﬁ rgﬁa.{gﬂ-[.@ed with lower

or er s,&ep ?10‘%1 I ?@%‘t’%g'@tﬁﬁl% an?ﬁla?s’Biss'zﬁ’"&ﬁ:é'@sEfQﬁCCH E- DPCCH
¢asdesy control dffotrhationhpeadzal foe ARd NYdeB to demodulate and decode the E-
DPDCH. A comparison between figure 3a and 3b, illustrates the difference between prior
art and the present invention. In figure 3a (prior art), the physical control channels (E-
DPCCH 201 and DPCCH 202) are transmitted together with the physical data channel (E-
DPDCH) 200 in all transmissions, including the initial transmission 300 and consecutive
retransmissions 301, 302, 303. In figure 3b, illustrating a non-limiting example of an initial
uplink transmission 300 and the retransmissions 301, 302, 303 according to the second
embodiment of the present invention, the E-DPCCH 201 is excluded from some of the
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channel information in the initial transm ssion and
since the informati on m ght not be repeated in all

retransm ssions, the physical cont 8{‘
Wég@gﬁg#?{ransm ssi on power nmay be increased |ir;1 /%EZOOS/OSMM

initial transmssion in relatgon to the physical data
channel transm ssion. To keep track of the

réledriSANSIBNSS TRE ESBRCERS QoNtiéT’asﬁt inRRAL inioky Gihénﬁss%&{ 806 Und in the

|
sBEe @UBLSHERAR 02 Piath Bdre A1t 03 ALsUDHa 403 re@asmiesion. This

lgdvas nidne trhEsmla!ﬁerS pblver oF GREE-DRICIY rzoelﬁg%s«irsﬁsdwaﬁm‘e third 303
ACMVAK tran F‘Sl"? t he Node This may for exanple

'%@"85‘1'?3'%(3\?{ regse e Yripk seversge. physi cal

control channel to enhance the performance in case of
Aacor'dmg nder third ramibaglimentt dfehs ipggsehi ingentidag thved blﬁ}gudao céontrol channel

R PR YeuRhorio PRI vaiRbeg hopltisome ora of the

retttmsmmmmls tHeoDP @06 We Thiseerabodimentansay inopact ﬁrra«aamd theddownlink

ot s oh BB O e 8RR e 5B Bal poWr control for

uplonktaoséragef or nat i on needed for the NodeB to denodul ate
and decode the EDPDCH. A conparison between figure 3a

A@Qc&df\ﬁ’to IaI HOHEIE mb%ﬁmﬁét'h? tﬁg I) ﬁfc?ﬂ&%tn%?%ﬁfjﬁl H‘[a't 95re>?c§t}ded from or

esent 1 nven
ratwaestpmpshvm lowemramﬂmlasmn@w it EDRECH ai mw@trmmsslons is both

tl-?eg%) D?F@t—l‘Enggdﬁ)b Qggdkpg?ﬁ%‘eié 1k a t Qendiiatioh c & tr?tt@o previous

anne I'n al transm ssions, | ncl
embediments. Qther physieal sentegl chamelsrandeomhinations may also be conSldefed
retransm ssions 301, 302, 303. In figure 3b,

TbI {a&ﬁ'{?rtﬁé ldBRy dntPiiiced B’%ttﬁé"QARQai'Eﬁbﬁs:ﬁlgs@ﬁ‘s 'dhbtéoﬁltlon is to allow a

transim ssion 300 and the retransm ssi gns

P@Qeﬁﬂsdmmr%QQQSQ%'t'V?]ée%aéEE\'ﬁ?'%'ﬁb\ﬁ'HT%ﬁt"’atS'f‘QttH% ACK or NAK
bBfWeaR themN YRIEL i of Ebnﬁ’se'éutwg%ﬁaﬂﬁﬂisé;l&ns?é?é Helethafteoreferred to as

sone of theretransnm ssions. E- DPCCH 201 |
apigaomas r%tfanﬁmmmsém*idm@ érfﬁ'hl %{“‘P%ms%tcemge ‘pratent thvention,

agf’ohbﬁﬁﬁénrét?drﬁmls%%s %tu%@t ahd dshmefmdn%erwlreﬁﬁ@bnﬁnbmdmt is pre-

retransm ssion._ This é nsm s b
et CPRIGUISRDYN G e et 1o NofeR Itah oL e gauired number
of Futwa?ls'%%&oh@utﬁmmrﬁ%iga.anngMThéié iwithus fdneed uoa«eepmck bethe RSN

uplink covera Accord to,a third errbgdl ne

of He {e-Du JeTRRURD, et Ravainey doplipl nAtTRD Bidr B get a good

pbAdmante EXRldIARE deB@ItS BY thattiie embodinesht vis tiéssl savasitive to signaling
transm ssion power in some or all of the

ef"8f% ansni ssions is the DPCCH. This enbodi ment may

i npact for exanple the downlink power control and can
A%Qjeléﬁlﬂfédvdbeﬂe tth@dhmcal cordgl chennekratsmigsiankpqweneray be increased in
the mntua? transonrusmgn Ilrp léeIrﬁa:t%\ﬁetrc:catﬁg ‘physical data channel transmission, in order to
increase the probability of a successful reception of the physical control channel
information in the initial transmission. In the case of autonomous retransmissions, it is
possible to exclude the physical data channels completely in the initial transmission, thus

leaving all available transmission power resources to the physical control channels.

Some of the retransmissions on the uplink may be self-decodable, while others are not.
The information in a self-decodable retransmission can be decoded based on the
information in that retransmission only. In a non self-decodable retransmission, at least
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According to a fourth enbodi nent the physical control
channel that is excluded fromor retransmtted with
ower transm ssion power in sone or all of the
W%Q"P/AFPQM ssions is goth the E-DPCCH and t he DFCIRE2008/051434
This is thus a combination of 9%t he two previous
enbodi nrents. Ot her physical control channels and
oﬁembﬂ frt bm&umtrahmsmena:ms\ea@ecbm order g deeodenthe information.

trod r
Agap@i’qgo a sl Ia g’qu’gw ! br@@gw%eﬂgﬁﬁdﬁg&g&g]& rétAsmission that is
oﬁomefwtetl&aasnnetmgaﬂnsmrrysmdmpntmltqh\gu@el@nﬁ,thg ﬁbysdcﬁaé dajgchannel with

tl?%tslp\luﬁﬁsb g§ﬁ @gtv&é%‘ﬂ% TS midsRA Ywer 089S 86 i €ne initial transmission.

s are ereln ter referred to as
Tnet retransmissions whetsnthestransenissiqacRawsr deyvel of 2t faast pne of the physical

quu?gld%gﬁgéls ¥ 1olBRdRr %Eﬁgtzehp O,%riﬁé Réh séﬁ&@db@ﬁﬂé%nes The reasoning

m ssions are use as the nunb er of
bebincthisnis dsatdhese eetranamissions anyhawo AMaYs Nead (3 qaglier ypiransmission

v9 fh n%@%lcgféomﬁkéhanhgl%wﬁ%n't§ b8\WBESIeR I thR enfsbdirh@d, unnecessary

Fansm ssi ons Wt hout an gnal i

n
netramshmsmoms nt plysics! lcontfolt ghaprel gpfofrRat ‘-’F'?Sﬂfeowuﬁcﬁq’&’?&g which again
Qiogﬁqordﬁééﬁ“a‘ms@s @ﬁ'aﬁé}ﬁﬁélﬁﬁboﬁéﬁtrm channel in
OL SrtL rTbadgoo tper Iormamce TPus :hIS results in
t ha is enbodinent is |ess sensitive.to
Bones 42 ISR Nanaber oh e BERS 17 U BRSPS 1oohe it eMBodiment of the
ﬁ@@&ﬂ%vénﬁ@r‘i‘%@k&ibb@%b@@é\ﬂh slf@}i’dm? d ﬁﬁb’fﬁa’ﬁedommdirﬁgsphysmal control
Initial transmssion in,r

e ToraUREvATECRBca] Fote e e B tied 6 e upiink, in

a %@Q:tkéﬁﬁ)hlﬁolna Iﬁ;&@;ﬁﬂeﬂ Uther BEERli O afsublset phitei cstdansmissions
%ﬁg&é&tgé;n@.%ﬂ?qq#.v{}?éé{gée{g%&r{ug Lhe h:gh\tg' V{V:lllh the same relation between

fr8AdRESioR peweNBvels tof tl’&a @cﬁﬁ@l b’naﬁ'mbrs andcthe diatd bisannels as in the initial

hysi cal data .ch th it

AT O SERAGT PRl vy o8 FertameR ik piery Paecfiretgnppission orin
BRElewe FebiahsaRsiofs bhin i vetransmhissiomd atcll. hhstep 402, theSUwill - in the
of tpﬁsretransm Ssi Fegs on..t he

| i nk be .

CEHPISTESIqQR TeirapE b PES aF Borse! eREYiica! spricq!cpannels with a

Ig@aea J%hhﬁﬁmoﬁt&h&f relevelttham $mitlss initial d@nsmissidec ade vill use the freed
ased aon the information in th retra LSS

FaRSAGAn pBvet FetwEal BUebh A8k Bobd o Bhlddy Balcppnnets it
hhﬂgrib”r&kdrﬁm&sroat pewes s itiars ini therinitaletdarismissicte rThisowill thus enable
decode Lo nk Q:fP\?c%rgg%: géfsﬁb%géﬁ%{;’({bgueétggw%bﬁéeﬁ(smssion power is used for
bbys’eunaaﬁas:haomels hat is chosen for retransmtting the
physi cal control channel and the physical data channel

| ebg?rm? S,Sf?qpar? 49 ||§"€a' @0«:38&‘6’?% 8ol ﬁ‘mﬁ]hﬁﬁj‘egna%mﬁg to the first

transm ssi on
eatbodineamt stsnherpsesme inventien desaritae ahoveninstere403, dveeNodgB receives a

@Ebilraqﬁ‘é Eorﬂﬂﬁsu?& ?&n‘;h%\}fﬁ'c% r%lccﬂgnt\r‘ié?lin 19.?@%.86 lafg| %sical data channel

wer ed or are e non se eco
qnfetsnatwhm a@auimh uplipk transmission from the UE. The NodeB will then, in step 404

and 405, receive a total number of retransmissions that follow the initial transmission. In
step 404, the NodeB receives the subframe in a subset of the retransmissions from the
UE with the same relation between the different control and data channels transmission
power levels as in the initial transmission. In step 405, the NodeB will, in the rest of the
retransmissions from the UE, receive the physical control channel with lower transmission
power level than in the initial transmission and will receive the physical data channel with



behind this is that these retransm ssions anyhow

al ways need an earlier retransm ssion wth physical

control channel information to be decoded. In this
WAt , unnecessary retransni ssions of phbfsT/gEj008/051434

control channel information ajyg thus avoi ded, which

again allows for an optimal use of the transm ssion

aA1YWRIr trahéHidEiBn pawkSledelfth ggﬁ:;npod for the

UEgﬁ;ccor di ng ?’o the fi rﬁmgﬁ%@g?mﬂgﬁgf he present

é, gn FI ﬁ@ bed abovg In st%&400 a_subfrane

EBRPATAMN JYsipied i igyR: ¥ and AcsAiding fonins: firt eewogdiment described

abb\ﬁﬁil thal UBat 50 cda&rmeés itrahsrhittigi fieahs 5U1aft§imréﬂs@rﬁttlﬁ a subframe
nitial trgnsm sston In ste

cbriths ihypica’"eiitel Shatie and{mwsel Adias Faebndt aiso comprises
rétcdrisamtmg] mielans 502 tfmraletrémmmﬁg 5 Qﬁbfrarﬁéiivnmmﬁystobﬁdata channel

BHRABR T & st B8 TR AR A L Rt g 25 Subtrame with
detmasm:l sarwsmssnbrt dimvermf thegghysicalreanirsisshamnel Bhd ncsdatpd 4@Asmission

A 8 B AR B g =

retransm ssi ons at aII In step 402, the UE wll - in
Aldoeillugisatedbin figore &t isathe ladeBoh30. - It ebmprises teceivingomeans 503, for
f t
{E%% Sstlﬁbgrnam% \?\Jgﬁat})otﬁ eé”yfi’%éln&ir’}ﬁ% ﬁclggft#l t%}‘cﬁaph&\{@ data channel
irforaradion msarom;tualatnmsmwaslom Jbetréneivingrmedans S0%anesalsoorsed for receiving

tﬁ%@rgé}%ﬁ@g{tgg 8hgsﬁ%azpéé%?‘hﬁel ?ﬂgﬁnﬁqloﬁ'ﬂ % ﬁtggr%esé?%e retransmissions

froowihe Wievand fongecdiving the subframel wutrr decreasad ansmission power of the

p}qgéléal EOitRo! %Hél%?@d“ﬁ&%%é@d#&&%ﬂ.%&%&@% sigal data channel in
er port transm ssi on power I's U for

"Iﬁh'VSt ofdhe tetnapsmissionsfrem thgEher nore, figure 4b is a

flomchart of the nethod for the NodeB, according to

Itt%ufd' Hesﬁoté‘d“'ﬁﬂijtﬂéefﬂéaﬁ%f |Il$§?r%té2!r|ﬁ?i%ﬁe 5WA6d Piblemented by physical

descri bed above. In step t he NodeB receives a
o5 LIeBicaiENEARy S HEN GONAR ﬁwﬁwm IBoRPRIUNCtiORAWHB| @ programmed

n‘u%BFo@EédoP ”ora Pé’né?ﬁly pufRke degnfputdradmalor Gél? 'a@Rbdaﬂon specific
an I nitial transm ssion fromthe U deB
intpgratedirirpuit €'°t$|§} ep 404 and 405, receive a tot aI nunber

of retransmi ssions that follow the initial

20 Wégﬁﬁﬂ%sﬁéﬂmneh Narflt t&@sc]?tﬁtéd i diNeshed ai'éécbﬁlyvgﬁeﬁ #e examples and
ra nas et o e r r n]SSl
STiull i Bl do ok axaesn Duetlion MR SHPBp e oBlectves, and

ferRAbhOWitifiA thededope O Benidléntion a8 &lﬂlde imthp cAstesmpanyirigspatent claims
[ ansm s ep 405, the NodeB

t
sb\?‘l"f’ belaﬁp?’ﬁg'af]%é‘? R&fSQn '"ng"rtbﬁéal ssions fromthe UE
recei ve the physical control channel with | ower
transm ssion power level than in the initial
transm ssion and will receive the physical data
channel wi tha higher transm ssion power |evel than in
the initial transm ssion.

venf



Schematically illustrated in figure 5 and according to
the first enbodi nent described above, the UE 150

W&Q@PM@%S transmtting neans 501 for transm tf'éf}gEﬁOS/OSMM
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rame conprising physical control channels

physi cal data channels. It al%b conprises

retransmtting neans 502 for retransmtting the

subframe with the physical ggamaghannel information in

a subset of the retransm ssions, and for

retransmtting the subfrane mﬁth decr eased

transm ssi on power of the S|cal cont hanne n
Lt PriaRs mable

‘nnérr@%taefﬂOfter&H'SFﬁt@é‘ﬁ'BﬁS}?Bw HerEqUiPHIRy ny&tra

C hﬁ*&@@émhnnﬁ:%r{s@}st@iﬁ Téﬁa@sturamaarmsmoess NBtworldl LERRAN, with
lustrated in ‘g\ s? NodeB 130. It conprises
reé@haﬂcﬁﬁ UH’&i‘ng"'ﬁ '"gr £ VI ng a subframe with

boiranﬁﬁlﬂﬁ\bg%mm@he%&mﬁﬂhg arfiestpiyrbec ef phyaical control channel(s)
channel infor t| on ansm SI on

o289 9iRE SRohybicload chadhe L IhER g

S ubdtrangmiting (a0t Mersbbﬁamahn @lttiira rmhﬂnan Nl of iartbtal marhbeyM oh

a subset .of the reNalansm SSIh mthe UE, and for

r eCrapsmissions. Whrse NaisemaleHiha M 88%ed transni ssi on
PO\ral‘ar@fmtf lﬁyé(mhymecsabfrmeﬂrr e re:hannmgIM-ahmtrianmnsaew wherein at

JATE T AR Y
nOtpledlet leaél éhégethmrrespdlnldm@tplrhaslgai contrdlichanre!(8) imetie nitial
o RERAPBSB0r A 4§58, 575 o b sEFB My oh b isHE 8 chanpeie) has 2

M tigher taessmissioro powerievel khanuihe coresspongiing physicah datarchannel(s) in
|i.cation specific integrated circuit

(A§1%1%glr‘ﬁ%%gﬁ%sv°@ menti oned and descri bed enbodi nents

are only given as exanples and should not be Iimting

b5 5B A5 S Y RGBT R 1B i Rhpgwer vl 2o
[ Evelntl on as clained in the acconpanying patent clains

57 e 0 d By 4 BE53, BBk, el 28 cne o e
usefrstemqmbpnﬁnhyelbala:omromhasmksmalch retransmissions has a hlgher

Te 't%%QM@iP@HeP lé%?ﬁxéﬂri] ﬁ'@n ;Stg'{dfdﬁa;hymgl' &n@&%%ﬁ?]el(s) in the

conprising t
st aplaldfansmissi@nsmitti ng (400) a subframe conprising a
first nunber of physical control channel(s) and a

second nunber of physical data channel (s) in an
#niTiheanethediacgarding tmany.- ofthe prgaeding clains. wherein pnreof said physical

S URloh@8Rehifindl(sh Rith Towl TRAREMISIBH pBwkLkfdl idiERRGIMeR physical

control channel for the enhanced dedicated channel, E-DPCCH.

5. The method according to any of the preceding claims, wherein one of said physical
control channel(s) with lower transmission power level is the dedicated physical
control channel, DPCCH.

6. The method according to any of the preceding claims, wherein said M retransmissions
are autonomous retransmissions.



retransm ssions, where Nis smaller than M and -
retransmtting (402) the subfrane in the remaining M N

1 Ssions, wherein at | east one of the
Wé?n’%@?@o physi cal control channel (s) has a I;béf@]g“m%/051434

transm ssi on power |evel thanm2the correspondi ng
physi cal control channel (s) in the initial

7t rHresrﬁéma eacoramgl tcﬂén)l 6falsé prebéding clhings, wRemirdsdid Mretrarmissions
o%_él c\? dtag gnne % 4 has a hi gher transm ssion
26 ﬁ TREE0 " Pespondi ng physi cal data
channel (s) iIn the initial transmssion. 2. The nethod
1. wh
o5 A BB Bl O b R R 55, °
5 t hklmlmoné 8ystem TemestinlRadie Aatesks dNesworkNdTRAN] With

f I I d N

- S anB s ReiingS FonRfithd fe SR 1 hower | eve

-t hraceitihg (403) aesspimrde ngnptmym a fitst semberaif pbyeicat ebiite) channel(s)
fan%/ d 041%%)% nh QQIS ‘?\?él 5] daél c Wﬂﬁel W&’rginﬁl{éft%s%m&iénoreceived

n one 0
p Hyesn aalse(:enulprmént.channel (s) with | ower transm ssion

10 -P J¥EoG (e b BRaltE ARREHHBEE NG GiRfbaRberitprCe
rre'ettamsnaissjmsmengvedgfrqnysa@fusen@qmm@rggwhged\{ igismaller than M, and

M}%E&{nﬁ?g tHe sidfrdmBhY ﬁ'leQ'@Hnaﬁ'ﬁHE;tl\'rll‘i{1 e‘ﬁgﬁﬂﬂﬁ%ﬁg rébbivBd from said

SSIOﬂ power | eve I cat ed
physsr ealipment wbereirhalrierst oneptitteifirss numher ofhiaieal control channel(s)

acﬁéyéjioovgr fronsi¥siH ?5\%? 1P HaH e drt e’ b IRding \BifsRialcorfrod

M Tretransm ssi ons e autononous retransm ssions. 7.

15 Th@meelfa)m the dnitial trﬁgsm(sglgnyar@fat {aqst W%?féﬂ? fs@cq@p zE'PFﬁ?e" of
\/\h@.{l}g Icl difta gh%ﬂ%ﬁ%)r&g%m@%r%ﬁsﬁfsﬁoﬁ Sbive e U the

nsm ssi ons upl retransm ssi ons
i ncarrespendingphysicaldate channeNpin the 'B'“#*éfaé@m'ﬁﬂﬂ'?r cations
System Terrestrial Radi o Access Network, UTRAN, with

enhanced uplink, said nethod conprising the steps of -. .
o cFle Meigd EsoBYing te pigim BrehereifsAIddPwe tgaf\sr\@tmm%m%{eve' Is zero.

20 Of physical control channel (s) and a second nunber of
physi cal data channel ( in an initial

18oFes ethon AeRarding 46 an ol A1e . Whetait ine A IRty ol frst
t hﬁutﬁb‘é}fd'f BAYsidal contfol LhZhnHENIE Baibll Nofetranérais Sibnghadoe hightr

transmlssmn power level than the corresponding physical control channel(s) in the
initial transmission.
25
11. The method according to any of claims 8-10, wherein one of said physical control
channel(s) with lower transmission power level is the dedicated physical control
channel for the enhanced dedicated channel, E-DPCCH.

30 12. The method according to any of claims 8-11, wherein one of said physical control
channel(s) with lower transmission power level is the dedicated physical control
channel, DPCCH.

13. The method according to any of claims 8-12, wherein said M retransmissions are

35 autonomous retransmissions.
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where Nis smaller than M and - receiving (405) the
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oM Al d user equi pment, wherein at |east one 0
first nunber of physical cont r b channel (s) has a
| ower transm ssion power |evel than the correspondi ng
physi cal control 15 channel(s) in the initia
transm ssion, and at Ieast one of the second nunber of
physi cal dat a channel ( has a hi gher transm ssion

pvEhe methed acperdingre aBY) Pfr ‘%!%‘B‘Gr?d?%@f’hﬁfﬁl% said|N tedragsmissions are self-

chagewlabsik rétharishfissidhst | al transmi ssion. 9. The net hod
according to claim8, wherein said | ower transm ssion

power |level is zero. 20 10. The nmethod according to
aysyA@Ee %uﬂﬁerﬁ(%m\bhﬁ Uhli\ﬂéréah MoBite T@asdmmMUBicatfont |$?stem Terrestrial

f t I el i.n said

o R Ateetsg Ry UTRAN, RGP hRan@ARelin komeiimns | cyel
t-hamebhefoe cransmmmgdwg atmbﬁbmélcoﬁ@ﬁbhg la fR&taRdet 89 pHySical control
the | mtk% t.ransm accor

Al e Bl ki ol cReba i &5 el asrission,
cONineahs fbhmwbm&ﬁng/\qsnn) ﬂhewebfrém@ﬁsmmlmmueow altétaEhumber M
is tthe dedi.cat ed cal Pn roI %nnel for the
enhSHELANSUEFIE: qu'g al 30 12. The net hod
aﬁcm\ednf@r teﬁrms?mtﬁﬁg 502) Ims s&bﬁatr%e |Mhe rerhainipgev-0f refransiissions,
Q Wi

P o BhS7Rin,AE4ek B, SN AR LBa et ot byt cobfi A ERAh alish fag  tower
DPQEahsniiSsion pawerdéved thaathe pmmohmnglpyysnfal cbrarmrshz&mbﬁs) in the
v Ly et S RS RYSi cta chammet
cl ahassa Bigher, travsenigsion savet levet than mesmrsspommgaplwsmal data

I 15. A t
{1501 ER T e BRI To/ ecommuni cat | ans’ Syt em
Terrestrial Radi o Access Network, UTRAN, with enhanced

¥ 1t t. 1 .
?ﬁb?ﬁlgus&%@rﬁ ngh*l%'np%%cogl §‘ |£ll9|r1 g\lﬁgge?ﬂ %%I{i/ Eq%e%?r%g%rﬂ?sﬁlsp power

chalemelli§ 8¢roand a second nurrber of physical data

channel (s) in an initial transm ssion, - neans for
retransmtting (502) the subfranme in a third nunber N

df7. fhe usetlequipmeat addording to any of claims 15-16, wherein the at least one of the

first number of physical control channel(s) in said N retransmissions has a higher
transmission power level than the corresponding physical control channel(s) in the
initial transmission.

18. The user equipment according to any of claims 15-17, wherein one of said physical
control channel(s) with lower transmission power level is the dedicated physical
control channel for the enhanced dedicated channel, E-DPCCH.

19. The user equipment according to any of claims 15-18, wherein one of said physical
control channel(s) with lower transmission power level is the dedicated physical
control channel, DPCCH.
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24. The NodeB according to any of claims 22-23, wherein the at least one of the first
number of physical control channel(s) in said N retransmissions has a higher
transmission power level than the corresponding physical control channel(s) in the
initial transmission.

25. The NodeB according to any of claims 22-24, wherein one of said physical control
channel(s) with lower transmission power level is the dedicated physical control
channel for the enhanced dedicated channel, E-DPCCH.

26. The method according to any of claims 22-25, wherein one of said physical control

channel(s) with lower transmission power level is the dedicated physical control
channel, DPCCH.
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