[0001] TRANSM SSI ON OF ACK/ NACKAND TRANSM T POVWER
CONTROL FEEDBACK | N EVOLVED UTRA [0002] FIELD OF

wd NWyENBEQN [ 0003] The present invention is rel@igesh6s/003454
Wi rel ess comuni cations. [0004] BACKGROUND [0005] A
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systens i n orc@N ] HEnBadlc sy CLiRIa VeS|
reduce | atency and better utilize the radio resource

to bring faster user experiences and richer
[06@2l i cati ons and ser WIddD OF IN¥FENTHQM | ower costs.

06] | der t t h l. head
09085 rE T arEree dm ket A HEn b A B REB B HERE
bet ween the index of the upI i nk shared data channel

and the index of downlink sical resources carrying
[08@4nhow edge/ nonacknow edéd KX‘(B@ NAEX) feedback for
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TdérmpEvoiution (&HlE)lpardgmam lis tchdevaldg MKedfmﬂom new. arthitecture

RUcan r.e e| ve t e W t hout decod an
anfl Y, BRIOOS e SPIHRES ALY SPRIGUOPRS THOVEFLeaS spEtpgpication
sySfentd BTkt tdiRNRovE gﬁécmh efﬂ_(PQcy' pécmc@rmaﬁegey 584 peRk: GKlize

data is a consideration for LT An efficient and
the gpdigiesonnca e hirsng @ﬁt%fUSPP@iP@‘I@é@S sl récher Gppdations and

Bl and apparatus is disclosed for
se?Hansm 9leﬂheedbacE

ting Information for a WIRU. The
[00@8]hod iy orderltol dedudenhe s1gtnlajangmpplrh'egdt1he IGRP hAFKsystem, a

nf or mat th an u shar a
prelerREmad fhe-tonens BalBabGtHEeh o oA oL the Wi inlp thargd data
chﬁﬁh@) andTﬁH_% lf{aé:h&thdm&hrﬁ& ]ﬁ&{sh&q E‘é%ﬁré@élchhf%r?éd?&o%%ge/non-

back information wt i nk shar channel

aCEQDWMth%CHﬁMKD efq%@mk far vurzludm data ttraplsemrswgn has been

h&WcﬁVﬂ grrlgsﬁr\éégﬁ o Fe %‘j R} tSW’FﬁUﬁ etnl MLs Caiiml)( Hﬁ) is implicitly

caoriedaitbrthe ACK/NACK information. The WTRU can receive the ACK/NACK

without decoding any additional side information.

[0007] The transmission of transmit power control (TPC) information for
uplink data is a consideration for LTE. An efficient and reliable transmission of

TPC is desirable.

(0008] SUMMARY

[0009] A method and apparatus is disclosed for transmitting feedback
information for a WIRU. The method may include implicitly mapping the
feedback information with an uplink shared channel and transmitting the
feedback information to an e Node B (eNB). The method may also include

multiplexing the feedback information with the uplink shared channel using
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frequency division nultiplex (OFDM synbols, and
di stributing the mapped feedback i nformation

woRRbd/fAhsiyant | y across the transm ssion bandw idiyus2008/003454
[0010] BRI EF DESCRI PTI ON OF THE DRAW NGS [0011] A nore

dlg%étgdrteggre(%ﬂlggg ngﬂsqglq %u%%le?&%g( bem o&ci rﬁ?gn%lgn (Mﬁﬂﬂ)lemng

(ODMe o8 hybeidi F‘IDWGDM Cina@ping tHe feh@ba’.iikcmmmidigto orthogonal
dr awi ng. wherei n: 01{% Figure 1 shows an exanpl e of
frogyency VISR b EDp Menmbplacer dartedubingthsngapped
fe@&mﬁﬁy ifEFmatidie Fi\)ﬁ]hsfél%lﬁ; QerdsS aﬁsﬁﬁ'&%r{ PARdwidtACK
diagram of a Wr an eNB of Figure 0014V]V
Figure 3 is a subset of a nmap of an

OB bt o 11 cRORE,RSGRAPSONICF HREDRYWNGY | .

[0agTior dange nvdre daRed n@disteAling] BRY5he HagufremAthes fallowing
subset of a nap of an acknow edge/ non- acknow edge

desgrRtien; mezkéﬂ)wws phexasrRleransy w@%fa@ﬁéyndaovmc&en with
d th It t
the c%%‘?heﬁ*ﬁg[d&g%g e@&ﬁor ance W an al ternative

gure 5 is a map of an
[08&Rinow e&@gﬁneohslanmmwgpleodf annekles AGKEuniGitingn system in

di sfributed fre i vision multiplexin F in
acgg axe ﬂ%ﬁg‘fﬁ%‘% alternative grrbodl ?regn DN% 0017]

[obigure 6 E1§u1% DERHW a BihoflekebBLR diddiraiy dfaWaR kA iath eNB
FDM code division nmultiplexing (CDM in accordance

offfighreakiot her enbodi ment; and [0018] Figure 7 is a map
0 :
10 Poclgl i zeg ?agl 0 ggg%gre;c%fhggslwﬁ&gggor ganc% /VW\/llD{ihl?’lc ledge
chanaeh@CHEICHDr nsing\dsteithadd fireqiendyOdivHiombAtipERing (FDM) in
DECRIPTI%\I%OOZ% %Iglreferredtohereafter, the term
A0cty [agee $dth pog embPAIRent; yve unit (WIRU)" i ncl udes, but
[00$5N0t Fri%r&&d; s s@béé% 8f aGfHp aﬁgﬂtachuﬁ}ledge/ﬁebizﬂcﬁnowledge
station, i xed or ile subscriber unit,

CI@QIHIEMMKCH)epﬁ@Eéthaﬁpé?@ BreanenspiyvisiomsuilGplng (FDM) in
a&ﬁ’i&%‘m % APUR Wikdkna e BRNoBERSL tYPe OF user device
oper at | ng

[0016] Figure 5 is a map of an acknowledge/non-acknowledge channel

(ACKCH) using distributed frequency division multiplexing (FDM) in accordance

with another alternative embodiment;

[0017] Figure 6 is a map of an ACKCH using distributed hybrid FDM/code
division multiplexing (CDM) in accordance with another embodiment; and
[0018] Figure 7 is a map of an ACKCH using distributed hybrid FDM/CDM
with two localized radio bearers (RBs) in accordance with another alternative
embodiment.

(0019] DETAILED DESCRIPTION

[0020] When referred to hereafter, the term “wireless transmit/receive unit

(WTRU)” includes, but is not limited to, a user equipment (UE), a mobile station,
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in a wireless environment. Wien referred to hereafter,
the term "base station" includes, but is not l[imted

wolMes/a2Nade B, a site controller, an access pecitus2édd)onssss
or any other type of interfacing device capable of

o SEBI LI AR 5% GO ORI AR, R
aspismuai (PDA )b Yiirpater]16r e&t}dothnr E}P}E of dfer diwiceleapable of operating

. Fi 1, the WIR are i conmuni cati on wi.th the
in S e&we&m& B rﬂﬁ%ﬁfpi"lbe%ﬁ edRiEm] pasgFiation”

1n§l|i‘1@é@ Hul if h&l{'ilﬁlt@d tb la NB@éJBda bige &H{t?alérhﬁ‘ﬁ addd¥s pomt (AP), or
onmbi nation of wireless and w red devices may
anyn@Ithmedypm afhinterfaecings devicemeatiable i afnopsratiag m)oa wireless
K{Vor%z Figure 2 is a functional block diagram 200 of
110 and the eNB 120 of the w rel ess

[oognmuni c@igoR By}sdves"ra kaeeleés &Jngmnmdhtloﬁ%yst@mob rincludmg a
ure 2, the W iS in conmuni catjion wth

plg 1ty »f W%Hsﬂ#ﬁe@n@f@ eNB dgfif Agshewndp Figiueil, ghe Wikus 110
ar@qg%gﬂinﬁlﬂglcgﬁéﬁ]mtl{ ﬂ?é'rélgﬁelﬁ)’“%ﬁgu%hl;}ﬂ AKRAPRILE 7 (ﬁQxéd one

configured torecelive and transm t NACKsi ghal s an
el‘{)Bv!@O apnshovn sn dfighee 1y Onshowdd te ndted Bt aBytdemttivation of

B and .t he U.are_confi gure o) ocess naI
W‘Fﬁ £ 4nd W&@I‘E%Vé‘besaﬁlay 2‘6‘6 %aelu?%f%z%] ’58’&?? 8ﬁmi“b?‘ﬁ%tl°n
syS@mpaoents that may be found in a typl cal V\7I'RU the
WRU 110_i'ncludes a processor 215, a_receiver

(002%ns i t Fégureas afpnctional blosk diagram 29@1‘@%8@@@& 19 Ped the
N84 207 th %g&bér%]%mﬁﬂuﬁl&rtﬁ)nl%rsﬁm &WP«; W 1AL Lfivn in

pr ocessor e antenna 218 1s in conmmini cation
Figiiteh2, tbe WTRY 1 Hrisiin eom@fithieatibrt withitheedNB 12@TH2IWTRU 110

facllttethetr SSi on d recept.! of W S
is fF0gune B8 rs e SRARTIAG eraned Aok BRE BN TR0 md WA fratso
cohfipifbd 10 racdiyPhhdtra@bBit Anmmmgi@nbrscdmea control signals
processor 225, a receiver a transmtter 227, and

the <98. Buth theeYB @ndzsbs WARY pee configsrpd teprocess
Slé%{as St é,%gggmpé&:gﬁd Q54N th the processor 225. The
ntenna IS 1IN

conmuni cation with both the receiver
[0@2351 and f(hedditmnsoithé emm@pihentotifadmdy hedfbend hrea typical WTRU,
the r\ﬁ'?‘ﬁ?} ffé 1nc11€i1 eds ar 5190% ésloggli a receiver 216, a transmitter 217, and

an antenna 218. The receiver 216 and the transmitter 217 are in communication

with the processor 215. The antenna 218 is in communication with both the
receiver 216 and the transmitter 217 to facilitate the transmission and reception
of wireless data.

[0024] In addition to the components that may be found in a typical eNB,
the eNB 120 includes a processor 225, a receiver 226, a transmitter 227, and an
antenna 228. The receiver 226 and the transmitter 227 are in communication
with the processor 225. The antenna 228 is in communication with both the
receiver 226 and the transmitter 227 to facilitate the transmission and reception

of wireless data.



of wreless data.[0025] The eNB 120 includes a
schedul er 228. The schedul er 228 nonitors and

waHegeEssas requests fromthe WIRU 110 and di Stpdiud2668/003454
resources according to the requests. In general, the

[OM&U 110 'Ich%rélﬂ@ Zﬁﬁgr?clh@esgﬁ/&%gh&&% %Bg d 'ﬂlb g%l%ﬂ?(?rn%S monitors

persistent scC nam C schedadu
am‘bﬂmaeésas reqpudstd fraﬂstrhesw THRU ﬂl(ﬂrﬁnd distribates(rédoyrcesdaccording

L LNy ey T e
mb@e o epeyg—l&én% 1RhedWlife PSSR ShEQ }mﬁﬁﬂ@ géﬂédﬁ%d@&%det 2 each

schedul |ng grant i's not transm ed in ever
trepsmiession heneemsen@} (TA%h snscheduling gieéermme@om lﬁgngd‘alw the

scilggufm tZ?%pl X dl{lp 028 n\sé\phs ttr%ﬁ?} E%aa{%nﬂf o I;?E\?I?&%B%o the

WARU THO. i mho4 rmsl@fentnsohheulmg iméde; cfhedsdhiedgligg grant is not
sent .to the WIRU 110. [0027] However, while in
trapsmitéedin exerelTli Hgtherd éhe eNB B t1ansmies single scheduling

h@@ﬁthhgggqular upl i nk scheduling grant. Instead,
t

eNB 1 may transmit transm ssion power contro
[00261C) i nfWhilmtin dyrmmdc/s@(édlﬂﬁlg nicgienthé eNRIJRA guay transmit

AGERNR TP BRARP e PRt arldh B Ui TS satsth g erant

segilf 36 lgé WER¥QH). the TPC in a TPC channel (TPCI}D and
bot h t he ACK/ NACKand the TPC in an_ ACK/ NA

[00R&hnel Horeaver, ware inpassistent s¢ qg]g@@gnmdeoﬂlecﬁNla 120 does not
e
trahamissionpayeb eorsubl TPQ) irfdrihatiomand AGK/NACK heformatiadesing
ik GRefhF Blehptiont S HoBRG BRsspanng. (bt ARKNAGK infpgmation

myizebaadwingithd iif 4l CKNATK tchahntNACKES)5thd ¥P(Pin a TPC

bearers. After subtractlng for use of resources b

t he
chagmeh(d ReRHY and brtntha ACKINOk Keanditheahlde i a8 ACR7TPC

o B G s p R R A g A i, any of

th\é]l'dﬂhnebmniw beimged.t dine skilletdainethes hxt. wotikel sdcogrize 4hat one
c}&%@%e%}ésg&tgs ?grea%otlg]erta%% t?lg Vﬁ@eltil{)ﬁ(s’ ar? a?pga?'arltusa@ﬁsclosed
herein are not channel specific.

[0028] In one example, a cell may use a 10 MHz bandwidth in the uplink
that includes 50 radio bearers. After subtracting for use of resources by the
uplink control channels, such as a random access channel (RACH), acknowledge
channel (ACKCH) and channel quality index channel (CQICH), 44-48 uplink
WTRUs can be supported simultaneously. Therefore, 44 — 48 ACKCHs may be
needed in the downlink, one for each WTRU.

[0029] Each communication channel may include several resource elements
(REs), wherein an RE is defined as one subcarrier over the time of one orthogonal

frequency division multiplexed (OFDM) symbol. For a MIMO system with 4
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[ 0029] Each communi cation channel may include several
resource elenents (REs), wherein an RE is defined as

wooiaes/sigbgar ri er over the time of one orthogonacr/us2008/003454
frequency division nultiplexed (OFDM) synbol. For a

an%ll}épa ke e &Q}l‘? alttgx%se( ag@ 90(5 1%1?;' e%ce 51gnal
BB (AT EES ST At U RS

non-re e-si g
toﬁEE&;Es)nn @ach oﬁfhet ﬁfstfaludeethH %Mm@nﬂ]ﬁ[ﬂ\&muﬁm{@usly An

t aneously, An ACK str.i buted and
A@é 80 AT cisbr RBEed 4 e tSCan S i darabign of an
OFE ML AT s H‘%{}r%ﬂéﬂ @Hém?él Q@ﬁ&'&ﬁ@e {itd&Eittld il Qiversity

tinme diversity be created by splittihg RES over
wondd betcheatedhy smﬁmi\ngﬁﬂb over. motecthahene OKIDM symideds. dherefore,

trg Ry ooy SORRHE st By Snieionie O e yiabofie, ACRow

caH(BéQﬁﬁPped fo anzFDM JTFESt A (Br ha3NBFDM sHaKEN. HvwdiRrfit iSpossible
Sy

or earli est nbol in a TTl to maintain

togpme iagtl’é”nKCHmQheaﬁ@ﬁcgr gagiieg), OKRM symba) 0z @] TEEta majirtain
es available in th
cogglgtei% %Rbﬁg?%? ‘ﬁ%gy mu ?%neous WRUs are i net he
[0080]i nk, Aadherecape 2001@f@redeelsxgabhubnk€&@hﬁlabllean\thb dewmfink,
dto he u nk ted.t.o 40
anl 46 AL 5 Apppe v TRUs e Risho s liRE, it desgiriRp datedicated
ACRCH, MM vRIR bNRUGE Mthitbd!t8 LUt BUihe( me; WS UBMtWa tdd 40

2 antennas 200 of the sub-carriers would contain
simaitaneeue W Rs K couldas amlargeandn- r ef er ence- si gnal

I 4
OpENSS T ' I Ok Sl e HENTRART RS Bt ARS8yt Rvjen 2
axﬂem:i]zgs Eﬂﬂgﬁ’ It?é lsab- camirfg ﬂ&llglgdzaﬂsﬁ.l;la?thhmicﬁmgn@lst leakking 400
e as rge .
nogigru%?remggﬁ ; es+ fyerdgp M Wﬂ?@rﬂ@P@W&
coﬁlc%@hé larigef tih Wmfdrmst‘mwé Krusuwnéiné @eg'g@i/ @M@bl &f 40

nonr ef erence- si gna tones, the maxi num val ue of is
WTBUSquuIm SIVPROKEE, chquiébaplsﬂamtge ash¥0. maxi mum val ue of K

Q are su rt e va
[Og as h| tzh qubﬁ-f b%g)g]pp g(l)J ?.Ié(ty“f)ﬂfs i)Liethgt dPes Rt carry
ar@Ot’ﬁfbﬂiﬁe rmmlmgfotrhﬂ mb‘s:i&omesupnnld,l ahd 1600t &¢hilable non-
frequency divisiagn nmultiplexing I n_accaordanc

refgrenceotgnghtosesntifn MarHBURLKRIE tog Krispp#nd or ZEWIRGs in the
uplfrkd S RaSithdnPda1090f RULGA! T £6 WY Us are supported, the value of

K may be as high as 15.

[0033] Figure 3 is a subset of a complete mapping the ACKCH 300 using
distributed frequency division multiplexing (FDM) in accordance with one
embodiment. The complete mapping is a resource grid of 600 subcarriers by
seven (7) OFDM symbols. Shown in Figure 3 is a subset of the complete mapping
showing subcarriers 1 through 6 (350), subcarriers 145 through 150 (360) and
subcarriers 289 through 294 (370). The subcarriers are mapped to seven (7)
OFDM symbols 306. Also shown are data symbols (D) 318, control symbols (C)
316, data or control symbols (B) 320, antenna reference symbols (Tx) 310 and
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seven (7) OFDM synbols. Shown in Figure 3 is a subset
of the conpl ete mappi ng show ng subcarriers 1 through

woB06s3h0314 subcarriers 145 through 150 (360) améT/US2008/003454
subcarriers 289 through 294 (370). The subcarriers are

. n J
YIRS Gt AR CR OO, BIZPOI S, #afh AVRCLEMALI06s, 312,
310 niaydbe spacbd bquidBitadROcroanik tivasuleherierscandsganimok sccupy the
T 310 andsynbol arrying t 308, 312
a3 DB A A AOOPRE F R sognal 5] SHY yr o simaleo tha AGKCH
30 a5 AfAppad toan OFDM E?m‘ﬁéb afishib&irera @3 NS carrier 145
occupé t he same égﬁgze as an antenna reference signal

(314X pubaagrier@B894# nd sulivarnex€8 Gow skaynbe napped to
OFDM . ' ' 4
073410) s B EERRpei By RIS To0dThe BRI 4Bl contral
sxﬁ)hﬁ)wﬁlédrs. m&a% islﬁdi sebsuabof ¥ ednlytplettg ma‘fs@w’g MKCH43QO using
Jmappead.to s ols. I.n central. subc rs. I gure IS
dlaifrﬁﬁﬁsétfgsﬁe&lcaoﬁw%?% ﬁ_ﬁlﬁ?ﬁs?lﬁgmcsf ?ﬁﬁé/ﬁ/@@rch@@na%mﬁh an
altirahlivE ¢hitfd alh e efighrd it ths i BnBWED M Shhd aQFcQMsuR@arriers

accordance wth an alternative enmbodi nent. Figure
fraghoihe waddlerbivhe \fndmienay rspsstrsmb caecificaldy,ffrom subsarrier 200

i, F07 s oS St ot BB (G o BPareys 268 rongh
297470y RS A OREH) 300Nthay UL Aalpiped $o 2@ siibelioit d@karrier 200
470). The ACKCH 300 may be nmapped to the synbols at
<4§%>@ sabearsier 348 (40pgubcatmens ¥4 $06band subrarries dBe@ot paewn).
[089% (406 s%tﬁ@%ﬁtﬁéf%ﬁ:&v%@&%&ﬂ%%gﬁp%bmgga%%gﬁ?%d to the

anot her alternati may be ppe
synitels gl cutat stbmroiet<sof thebaadr Rigeredd ist disulizabdf a complete

Figure.5 i et of | ete mappi ng the A .
mipghgeihs ARG B b, st A FodSuby SivrpraRrirexing
(FONDMN dddorlages daficenothbPaReAidiRie ethbclifm@ht.VEigure 5 shows one

enbodi nent. Figure 5 shows one OFDM synbol across

OERBE appkol saqu%ﬁrﬁtlh@;‘&m fromanthe, ogfracbandsa pecificallyn from
soBARERER o BUOUS Il oG LR g lniers
508Ckor 13080 resy Ob L reah@EEH 80 aphisvhappdibto the OFDM symbol at
o BB B0 RBiaF BADE i b GBARS b rB0sos
(n8hshdwer). al ternative, the ACKCH 300 may be mapped to

al | ow mappi ng of an integer nunmber of downlink or
[0036]i nk sé\ﬁe@gaw@egaléﬁltn yanihelACKCH 300 may be mapped to allow

mapping of an integer number of downlink or uplink scheduling grant channels
(DSGCHs or USGCHs) in the first OFDM symbol. This may save additional
overhead.

[0037] Alternatively, a higher order modulation, such as BPSK or QPSK

may be used to generate modulated symbols to be used in the downlink to
represent TPC information with ACK/NACK information. The symbols may be
transmitted by a repeated coding used for transmission of TPC and ACK/NACK.
This may be applied when the downlink control channel that carries TPC and
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(DSGCHs or USGCHs) in the first OFDM synbol. This may
save additional overhead. [0037] Alternatively, a

woofh3Qr der nodul ati on, such as BPSK or QPSkdiayk20@/003454
used to generate nodul ated synbols to be used in the

Aﬁ%ﬁ&‘gﬁ txﬁuft )I?ezdﬁ\mt ﬁ)gﬁ:esll J%%A? oﬁérﬁfb&%#&g frerﬁutetn Y dg}i{sion

maltnpipemtge(ﬁ‘m\d)jl ng used for transm ssion of TPC and

B58% Tl Fitinch I $anarsant Phe Ao GH A AR flEtbuted hybiid

FDM/'%:de & RFoMdultipleR g (@HM; & ac@&ﬁﬁﬁ@é v31tﬂ%'nﬁﬁler embodiment.
freqg uen%dl vision multip emgg g . [0038] Figure 6
an

The ACKE S Hymaly oacumd(@*stm@lt eduslustabthEd $iyigtardo the

mappme A CHL 00 e B i diabatila bobe B SRETR] Sfapped in

thdi infid b)lED’M SibAGis (HeSAGKICHRESmbS1 Fdyobe E}@retaﬁﬁ)y a constant
ﬁ? of ACKCH 300 in_Fi Rure 3. Additional]ly
arpp vrdsfl ze5Q ABrcorEglplien (GALZAL) searencrE Shprbin I%zgureh@ a first

t
o ORI b ) P 5510 A R b o
sefgueee S6with langsh Kyn‘d’olkﬂﬁéﬁnbbl AQJB(@Iﬂ HeCACKCHI 600 may be
L1

migth it o 608 B ey bRt of Sttt o THlagt ymbol, Xi

6 WCHOhLSRACKEH 600 Myt b hhlﬁﬁ‘lpméd %kSi B18Qhd HﬂecK?ngxnbol of
chi p/ synbol of sequence S). The last synbol

Segpen 600 may be nultiplied by Sk 612 (the Kth

[oggé]p/ sy W@he@otﬁ%ﬂﬁﬂ&%%@gﬁﬁ% slih a‘h@}? DR d?;%rﬁﬁb‘l”i?%? and

al | carrrers In an
theundmberodf REs ihrthe menﬁaa@FIIMBMnbpﬂrﬁmM (M<NK), Mserthe CAZAC

Scliohis SPReRd oY4r e PUSInEAPAEIEGHA IR SRR CAPAG eetuence
witRRah el 104gth MY61 4 g drifted BohBRAAS . ARARABPS&thence of a

sequence of | ong AC sequencé wth length
longeCAZACe rseqaem:e tmth dength é‘éehml eﬁmntnﬁmt icase, f thet @olyiphase

NI wh I d
coiaiopUghit=or 15 ik i 3B REGRTRRS Aol Fruence
hds 18HEth . the ACKCH 600 may be mapped onto the first

three (3) synbols. Mapping the channel to the first,
[0g40] Similar to the mapping shown in Figure 3, the ACKCH 600 may be

mapped onto the first three (3) symbols. Mapping the channel to the first, or
earliest, OFDM symbols in a TTI helps to maintain a consistent HARQ latency
for all WTRUs. Furthermore, a CAZAC sequence may be used as the spreading
sequence with a spreading sequence with a length equal to a prime number,
meaning M or K may be prime.

[0041] Alternatively, cyclic-shifts may be used with a difference that is co-
prime to the sequence length when the spreading sequence has the length of a
non-prime number. When using localized hybrid FDM/CDM multiplexing, a
CAZAC sequence on each RB (or a subset of consecutive subcarriers) can also be

used as the spreading sequence instead of a Hadamard sequence.
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earliest, OFDM synbols in a TTl helps to maintain a
consi stent HARQ | atency for all WIRUs. Furthernore, a

woGbdMz2sAqUence may be used as the spreadi ng $RGUKIER/003454
with a spreading sequence with a length equal to a -

pIE N [ I ' . .
OB, e, RO Aot D {4 s
hybirfd #DMAEDMhatith swoohicalized RBh&F08 5G4 e lin eadcertginke Wwhith an

A S S 1 S0 R RSO e B e ¥ Bl ieatizea
RBY! tﬁh@'xﬁébf{i‘iﬁhg RafAerfiseRAHAIRR 4 EARRiIE férods aHRBRtsub-
of consecutive subcarriers) can al so be used as the

cagyiersadihehosayirehigare dst KCH, 70 tramapped to RBx 702 and RBy

e Ce- 421. FL qur [ | Ng,Qf
ORI By B oS IR PR o0 LoRogonst
spregdihg zequdis id Ged feadhRBA G 02 Janrased bihtlenACKCH 700. The

alternative enpodj ment. The ACKCH 700 nay_be mapped to
segaengesqan bgoa (G [BRQUEnEg OT Wgoxﬁlag}gqy@l sequence, such as a
HASA2R%.1 nuous and equi di stant across all the

subcarriers. As shown in Figure 7, the ACKCH 700 is
[0043ped t ARBRtrpd gymahol RBypetDin thesamedIF MNsyenhtil 95 tiecACKCH

I f of th | | bandw dt h,. h I g j
sythgl BireBr SPIRAT b oRatAn RaEHs R She Bt opy iR (CAsAC)
se§iiidd. AQGhowhEinSEigues 7 et A ACKE H 7004A6psciNete REBEx 02 may be

anot her orthogonal sequence, such as a Hadanard.

spreashby seausnee St 795 e AGKSGIE 00 manpedda RB iEbhmaprhsoipread
byat‘he@Leil CKCH synmbol may be spread by a constant

anpl itude zero auto-correl ati on (CAZAC) sequence. As
[0848wWn i nAliegnatavely, if i € ARACseqiROcerthdw oatifféBnk cyzlig shifts is

be spr e , a 700 mapped,.
usf e B S A ACR D RIRE: e ebhips fefer WOt Hasion
médd1atdRICAZAY, sbduehcOAGHL 5@ Q1A C SoritidhsmiBsidhf 6LIEPTC and
Ac.;gcl ic shifts is used to represent ACK/ NACK, a BPSK,

ACH: Toimmayhemien Bher ot gt bk oo roEhamvliestoaeries
T AR RS s i Gl RS L ch ARe12 Uiing CDM or
hybrahWBM/CIEM. carries TPC and ACK/ NACKi s mul tipl exed
[Oéﬁ}},1 C([))}\/lh ‘i‘hect?rrr]fer E(l)llld %Ihe%%glell:}? 16cations %I?'\ﬁo%nl?gkb rcén‘iitrol channels
carrying uplink or downlink scheduling grants information, such as an uplink
scheduling grant channel (USGCH) and a downlink scheduling grant channel
(DSGCH), for example, may be implicitly indicated. For a WTRU to receive a
USGCH and DSGCH in the downlink, it may monitor a set of control channel
candidates and detect which one carrying its control information by checking the
CRC. 1If the downlink ACKCH uses CDM or hybrid FDM/CDM based
multiplexing, the orthogonal sequence, such as a CAZAC sequence, for example,
can be used to carry implicit information so that the WTRU may monitor a

reduced set of control channel candidates.



[0045] The time and frequency | ocations of downlink
control channels carrying uplink or downlink

wosRbgfiuking grants information, such as an upladiius2008/003454
schedul ing grant channel (USGC%D and a downl i nk

dul h I f
OBFEISCY! ! P SRl RG] ACHRCEE g g BUF TR B ime
fraﬁxénasmﬂumest fed Ao AZKC sefuerigs 0 Beparata themn, oie CAZAC

control channel candi dates and d tec mg]ch one
SequFRGFi ﬁfgniSP?PBHnPPoTO o PTHACEHH b%b’c iGSRK Sﬁﬂ%efmét when

mzlqgﬁ)etdrf% tHO YRl d i e ACthE fteR %%n%s@ﬁrc@é! mdr%awm&hﬁéﬁ%chc

mul tipl exing, the orthogona sequence, such as a
shifssjcranbe usddoto aaxani bit; ofdaformationeboud thatocgtiompf fhei YSGCH

aniy DGR oft R NARRLT . el o T HBHBY 4 BARILET < S of K

coht¥ol AbkeiEl adlidRfRReghé 'WTRINRas Al ﬂid’nif bi€ WfEMEYrmation to
resour ces and use CAZAC sequences to separate them

deferanipazfithe éhis%%leorc%% porearrigsl e% af Brst asrscreRsb Ralf st of
coﬁ%i chashéll 6013895 ENEGS é’l@ W&gf Ol Pﬂaecg Qfdlfq 6f the
or each wo cyclic

requency resources.
contnof clsamrwln chrdidates wizhoatr seardhibgt Thé WTRUrmay save plvoedsing

tinaF g e Bty e falRE A eiaansy chede[CRE) pass may be

re&&&ﬁf0| channel candi dates, the WIRU can use the 1 b|t
information to detern1ne if the USGCH or DSGCH
IO%?IH ed bh @Oftherstenﬁwdge%ﬁmwmm fupdik émulébmerroMIMO MU-

Mﬁq@? §]Se+s a{e\gé()l on anne aéy%\g%éllg;ﬁ} es gv%i ]%Iﬁorﬂ% 1.(%]0{1%%1001{

Agmadeterminedr bne-VﬂZEhJe mm@pmng betwernetdsi inglekioffethanglinkeshared

babi | .fal se cycl. redundancy check
ol SRne) gl tRE ARNPT AOHONPK By S HALTGIr Gh Lo RERCK/NACK
feddHAk URh ¥ dRtidduisis %tx%ém\&d\wm IHowsSRE, ad watézf above,

nore WIRUs nay occup¥ the sane uplink resource blo

thA qngéﬂmke«rqntnécph@n@e aanangadpKMNAGE and TRG, enﬁonmeklon for
| h
RS, S0°6de 03 SUaEL Ane A ph gl s

Cthﬂdaipxdad ﬂolyrdjffemlmt beﬁ}mgemaltseQuMTdablsIn tHasverag s thoas feedback
st ated aboye k control channels carrying

e
chapReIRRER 0 g?@% Oﬁﬁﬁ ﬂﬁ Ton for WIRUs that occupy the
[0648]8 UP! THK TERSRULER thARekitiYa sRRe T Bit QlFsetbwd b (2) bits

(up, down or hold) or three (3) bits. A modulation, such as QPSK or higher order,
for example, may be used to generate modulated symbols to be used in the
downlink to represent TPC and ACK/NACK information. The symbols may be
transmitted by a repeated coding used for transmission of TPC and ACK/NACK.
This may be applied when the downlink control channel that carries TPC and
ACK/NACK is multiplexed with other control channels using frequency division
multiplexing (FDM).

[0049] Alternatively, a CAZAC sequence with four different cyclic shifts
may be used to represent ACK/NACK plus a one (1) bit TPC. For a TPC with
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CDM and spread by different orthogonal sequences. In
this way, those feedback channels are orthogonal to
woeRednesner. [0048] The TPC may be transni tted@pyLRm6/003454
(1) bit (up or down), two (2) bits (up, down or hold)
L1 1. .
mfe el Ll e MBE B Aa- MR b AReSEER LSRR B EPSK)
meduiiatddsby a CAZAG gdquencelveithl dovunl diffsrdrt cyeliu dsiftinicai BE used to

and A | nf tion. The synbols may be
repfegﬁgﬁﬁ’%gﬁ,ﬁc t"é@%&ﬁoﬁg used for transnission
[0050]TPC ang AN bodificht Y DEe@RRbARH sUREINIENTRU, the
downl i nk control channel that carries C and

TRCrayoxtrsnsolitted ladoredusing lanommdicitcyappiig tolthenwlink shared
chusi ng frequency division nultiplexing (FDM. [0049]
APC&F nat i vel y, a CAZAC sequence with four different
(00§l i ¢ sKWHdrsupliyk MEUMBIO S noe ps&ak differtKWIRKs phajSoddupy
one, (1) bit TPC. For a TPC withnore than_one (1) bit,
the; differentp pplipk crespurggi plosksoff Bredgtargniged pnspiorOne mapping
t ALA ' fQuE :
bepP (A e T in e il SALLe T ANCTRAEY B (B fndex of plysical
reamc@Cka AT TIPO infarmation[fo0BPlink datm trianemismtrodiaydre used.

f si stently.schedul e R JTPC b
Ty P EDomRi S BN Saef ot che TRGBTor P ke WTRU
cap lrbédive hiee T Peh dinfdima th &0 SEith Wi i edpdingk ad- MiddElonal side
_not used, different WIRUs may occupy the different
infymation: esour ce bl ocks. A predeterm ned one-to-one
[0 pi ng meTgndex of the uplink shared data
channel an € I ndex of physical resources carrying
(0058} i nf odmat | Anmfethodufbri hkardatitting dnedhaski imformaatitre from a

used. ., The RU .ID i icit carri.ed with.the
witgfeSs prhasmil esrive pe VRER VTR ke fdthbd E8pReS gt bitiefing the
febdBa@k TBforfiatidn WidHtande@slosk Sigar@dhaddel i onal si de

i nf.ormati on. %‘0052] EMBCDI MENTS [ 0053] 1. A nethod for

[0038nsmi t i ng Teemsibed pnirrmrbedigent A durthenForaprsiag mapping
e PR R Rt B R e R R0

sysitmied channel .
[0055] 3. The method as in embodiment 1 or 2 further comprising

transmitting the feedback information to an e Node B (eNB).

[0056] 4. The method as in embodiment 2 or 3 further comprising
multiplexing the feedback information with the uplink shared channel using
distributed frequency division multiplexing (FDM).

[0057] 5. The method as in any one of embodiments 2-4 further
comprising mapping the feedback information to a first orthogonal frequency
division multiplex (OFDM) symbol.

[0058] 6. The method as in any one of embodiments 2-5 further
comprising distributing the mapped feedback information equidistantly across

the transmission bandwidth.
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[0054] 2. The nethod as in enbodinent 1 further
conprising mappi ng the feedback information to

woohbdragenal frequency domain nultiplex (OFDV) pesii@bd/003454
[0055] 3. The nethod as in enbodinent 1 or 2 further

088 e 77 enep 1e Pistihhd by iy GRS b R SR LM hEr the
fe@ihaick 3nfoutaltivn agn:pguses |a|rtgﬁll‘(rsﬂn:]uagrsdgmrl cogtioh él‘P@)asigaak

t i S
0bBU0r BuBed 1 The metegd B b e Pn b mrgts LGy herein the
fe&cﬁ;&%ﬁ]mérm-g%n%ﬁﬁﬁgeﬁﬁn laBkA6W1eQREMBA- a@HH&dleHE@(@CWACK)

further conprising nmappi ng the feedback information
signdl rst ort hogonal frequency division nulti pI ex (():Dl\/p

[Oém di me 0058’1‘}39 T Odmg.g h%da ilon% gfé{n%b nts t28 further

ts 2 fOrtiver conpri

coffpieag fraaltbhslexingnfley feddback emfbnﬂheiﬁ(ﬁn twiyh arhieoaphhh eshared
chanBe R BRI IS i befierasiencs A8 rioBapaiplong (FBM)code

diviR{d {Hﬁflf[ gl%xﬁgg’f]bﬁﬁ%cﬁeﬁlé ARSEhinP e GO ﬁifox(rﬂ—ﬁ@n to as

si gna The nmethod as i'n any one of
lezstiiodi lveak sadio bearers.camd thdtiplaup dbk feedberckanfoomation by an

r@f 1ssesr an. acknow eedge/ non- acknow edge ( ACK/ NACK)
0 %QF‘ Ifﬁﬁ e SAUGREE- 1ot hod as in any one of

[0eeRjodi mends 2TBe friétHadr a$ diehiisodi@enit IOt whfoih et diehogonal
feedback information with the uplink shared channel
sequenis 18 aHyHEAG WaBeRfout ed frequency division

tiplexhng | igP.
O, 2! 10, SEPURLPASH Y AR SPURehad M poponl

eme, mapping t
setlumdeasaleadaimard)eaqme and multiplying the feedback

0pBioz] 182 ik REERBIIEC P4 BEA IR RHEL i e Node

B 4 4 POgaitahtl§ SEHRNGA] WirefesSA¥aNenSeadeeeunit GPORI) the method
The nmethod as in enbodi ment 9 wherein the orthogonal

compyifng myltiplexipg) thafegdbadk eipgmel with a control channel.
[0065] 13. The method as in embodiment 12 further comprising

assigning the multiplexed channel to at least one resource element (RE).
[0066] 14. The method as in embodiment 12 or 13 further comprising
mapping the multiplexed channel to at least one orthogonal frequency division
multiplexed (OFDM) symbol.

[0067] 15. The method as in any one of embodiments 12-14 wherein the
feedback channel comprises an acknowledgement (ACK/NACK) channel
(ACKCH).

[0068] 16. The method as in any one of embodiments 12-14 wherein the
feedback channel comprises a transmission power control channel (TPCCH).
[0069] 17. The method as in any one of embodiments 12-14 wherein the
feedback channel comprises a channel comprising an ACK/NACK and TPC
information channel (ATCH).

-11-



[0064] 12. Anethod for transmtting a feedback channel
froman e Node B to a persistently schedul ed wrel ess

wo Joa)fidkis receive unit (WRU), the nmethod conpidt$ig80s/003454
mul ti pl exi ng the feedback channel with a control

[0?‘?6‘1””3' hOOG'ﬂxe ]rﬁeth-glaeam t?i 9' e O‘In?l%gpexe 121 f7 further

urther cohprising assigning channel
cotpriding Bamlsnnttmg zemnltlplexai édimm]tml( Rﬂi)eduhﬂ@ gfiAntldnd hslicitly

i o e R B Blink g The gt Sharg el Br b o ree grid.

[0ovijhogonab. fr aaugrdyssdidnshh A&divé RLBX W omprising a
synbol . [0067] 15. The nethod as in any one

propssol panfigured to multinlex o plhealit@etﬂfa@dbackanfce'mmwn with an

‘g%@éh?%d[ 383@1%1” AR TS I slfiNe %K}}gf%gﬁgk Jpformation to

oraidg@daIrﬁ%ﬁeric&doﬁlwfu&naltiplbh@Fm&@@ﬁb(ﬂgannel
onprlses atr on power control channel .
[OigﬁiCCH) Pooe@]ﬁ THY a5t rrombediment by fyRdesfcomprising a

trER it FEBhBgdredltd tm%'rﬁ't Bhd Hﬁlilﬁf%gig%%éh&%ﬂfm{)jrmﬁ don toane

conprises a channel conprising an
Nodef BelB).on channel (ATCH).[0070] 18. The nethod as in

OFMnant Ehng AERITTRY esoBs atdirient 196k B0 1-FhG" gpamrising a

profédsonponfidirell tongiultpierdthe feedBidkOnfofmhtien deih! fhiekuplink
schedul ing grant channel in a resource grid. [007ﬁ/{
shaged ghagnel using diskrbied frequangs divison mrhiplesagd FYhgnap

X f
R R R N R R
(O M) frembel; ang disteid uteddbmekpedfeedbadtk infornmatiort dpgdiséintly
freque dormai |tjplex (OFDM) synbols. [0072] 20.
ac’f%gqﬂ\/ﬁrﬁf%%ssﬂ%g%n% ’rdﬁgnt 19 further conprising a
[00TANSM t I CDhé WIPREChs!iQ anfyheof bribo@irbh tsi 102X RHerein the
feedback information to an e Node B (eNB gT}%ng?B] 21.

feedhackhymdgrmation C@m@ﬁq&@rﬁrawnttrpwrfcenm hyignal. ng
[0 @7 rocesger C’?H% Wﬁ%@gasl i 'eQ)lf gﬁlb'i)ﬁﬁn&?cg q@?zﬁi&wherem the

ormation wt are chann

feezdlmlck ifforxmdtibnequpnises dnuckmMedgé/homaekmovgledgé]\ACKMK)
signal.

[0076] 24. The WTRU as in any one of embodiments 19-24 further
comprising a processor configured to multiplex the feedback information with the
uplink shared channel using a hybrid distributed frequency division multiplexing
(FDM)/code division multiplexing (CDM) scheme, map the feedback information
to as least two local radio bearers, and multiply the feedback information by an
orthogonal spreading sequence.

[0077] 25. The WTRU as in embodiment 24 wherein the orthogonal
sequence is a CAZAC sequence.

[0078] 26. The WTRU as in embodiment 24 wherein the orthogonal

sequence is a Hadamard sequence.

-12-



t he feedback information to a first orthogonal
frequency division nmultiplex (OFDM synbol; and

wodhed/ibhyt e the napped feedback information pcr/us2008/003454
equi di stantly across a transm ssion bandw dth. [0074]

Th ' A
087, 1 WPB8 18 Ml RISk Bpppions,
eaphvfentwrensdr elenekRCars ibgnased amzsthaut The ofi&Ufagures and

any one .of enbodi ngnts, 19-2 mhereln the eedback
el?mﬁe?wﬂpaﬁrleaﬁmrgﬁle@haﬁs 03 ffs et dndgjements.

T}(eA%tW)orsﬂ&ﬂ a¢hartd ?&u &idéd- mzfﬂ eoevqxﬁylﬁeﬂt@d anY a Ofinputer

of enbodi nents 19-24 rther conprising a processor
progrefmgeeibwaraner firpivesret trngillyderabhdiedf ior acacqmnuwirhadable

st%r%%eulgealum ora(r‘:)?e%u llégl ne e%!e{‘] ?‘t‘% I(Ij’lgu I‘ 01' g Le rocessor

quency di'vi sTon X|ng I'VI SI

Exmhpleploexbmguc@al\iadabhmwmeaﬂmmé ﬁﬁdtﬂiack read only memory
information to as | east tmm radi o bearers, and
RQNELT 3 yrandeny ed@EBsT KIeHIosY b$ a%iéwho‘g?&h& memory,

' 007
segﬁn%(gg?jﬁe&%tlﬁgﬂH G&vicd ORabhefie melig SM {@8erndl hard disks and

ereln t he orthogona sequence 1S a
remzAbjeséiqlﬂsrmegn@@eamjcaE &nedieailr Rptiead madiendiwdi a@D-ROM

.24 whergin ort h uence i s a Hadamard
dlé&q&@ﬁc gt ]SatAfet(ﬁg]gsgﬂSYﬁggf eatures and are
[od8@icr besuiﬂabmapﬁdcssgbﬁ ireDdy, Btw BNt exaatlle f £@énbral phirpose

el enent can be used al one Wi t hout the_ other features .
PragResel, @rfPReidl BHTRATE PEPGCSTA s B SHBYaRANGhBragesser o} digital signal

pr%:ésg&uﬁ DSBNE" lﬁ?aﬁ%gg)??rxgsﬂﬂ)r%e%gﬁﬁt Sne thﬁloi‘@hﬁ&% &ressors in

ow chart’$ provi e inplehented in a uter
aspoagtiamwigod Dt egre or cdritratlay 2 mlangoﬂnﬂryllm‘[aqxqbiheaitwm Sgecific

IRl Cahii G st e B amin Sl Rraiys (bp B cfpircuits,

ar§O6tREF Bfpe a8ttt GFARAEITHHAMS: A Bttt deachinead only
mam)ry ROM, a random access nenory

A pEgfester in apsosiatinmpith seféwrromarche ru(Sﬁérl\f/Derlyn}&emeeé@ radio
B R e O
eqmianihantsﬂEE) dl&'lﬁlﬁ-aRCﬂ‘dsd IsSdtsqn andiodiegiwbelt cordralddri(RNC), or any
hos%; Scomlgul:% )The WTRU may be used in conjunction with modules,
implemented in hardware and/or software, such as a camera, a video camera
module, a videophone, a speakerphone, a vibration device, a speaker, a
microphone, a television transceiver, a hands free headset, a keyboard, a
Bluetooth® module, a frequency modulated (FM) radio unit, a liquid crystal
display (LCD) display unit, an organic light-emitting diode (OLED) display unit,
a digital music player, a media player, a video game player module, an Internet

browser, and/or any wireless local area network (WLAN) module.
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[ 0080] Suitable processors include, by way of exanple,

a general purpose processor, a special purpose
WORI0OEES5QAr, a conventional processor, a digit@crsigemlioossss

processor (DSP), a plurality of mcroprocessors, one

Oor nore mcroprocessors in association with a DSP

core, a controller, a mcrocontroller, Application

Specific Integrated Circui tGLARECs), Field

Programmbl e Gate Arrays (FPGAs) circuits, any other
Whabs Flm?ﬁ%rated circuit (1C, and/or a state

machi ne. A processor in association with software may

be used to inplenent a radi o frequency transceiver for

use lin aAwmethask fort transmittingefeed vackumifernj adieUfronu sewireless

equi pment. ( UE) , Lnal , base station. radi o network
riplgeRare PRV EED Iy melRd BRI The WiRy mmy

be used in copjultiplexnl tMetfSedBadk irformbtibh &M Ure@plink shared

har dwar e and/ qor software, such as a canera, a video

canera ne@¥eel: a vi deophone, a speakerphone, a

vi bration devj : e - IF

tel evision t %%?E’é‘?%@?‘f ﬁggﬁ%cr%ﬂ%%?ﬁggﬁglé@? g%nal frequency

keyboar ddomaith uailtiplex((OF Didd sjmboks; Anéquency nodul at ed

(FM radio unjt, a.liquid crystal. displa LCD

di splay unit, trélﬁsﬁ?{fﬁ'% @elf?ﬁ%ﬁa}%ﬂ‘?"t‘ﬁﬁl 'té&é‘ e%lﬁ_dn?[% (eNB).
di splay unit, a digital music player, a nedia player,

a video ganme player nodule, an_Internet browser,

andfer adhewnetiiodss ipshaim 4 ferthpreanpprisingr AN)

nodul e. CLAI V5 ' L, LS. od.: for .
transmtting Pﬁggl@fﬁnﬁcﬁgg?ﬁgg?%# rc())ﬁmg%fﬂgr glllzelgéthe uplink
transm t shaxed chanmel tisingddfributae firsgubncy diviigion shuldgiplexing
mul tipl eﬁéﬁg{gt he feedback information with an uplink
shared c I . mapping the feedback information to

orthogonal fra@yHeNey tHeRbdbdtlt! {ipheXtibOHM BWIb&Bogonal

and transmtting the feed back information to an e

Node B (é&mByengy divkddomsribaleas ORDY) aymbel;amdt her
Pt e oLy aSpLERANAELS AN St oy

the uplink share requency
di vi si onastelst it evansmission bandwidth

3. The method as in claim 1 wherein the feedback information

comprises a transmit power control (TPC) signal.

4, The method as in claim 1 wherein the feedback information

comprises an acknowledge/non-acknowledge (ACK/NACK) signal.

5. The method as in claim 1 further comprising:
multiplexing the feedback information with the uplink
shared channel using a hybrid distributed frequency division

multiplexing (FDM)/code division multiplexing (CDM) scheme;
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(FDM ; mapping the feedback information to a first
ort hogonal frequency division nmultiplex (OFDM synbol ;

woMg/fhixsiyr i buting the mapped feedback i nfor matdcainys2008/003454
equi di stantly across the transm ssion bandwi dth 3. The

method as in
conpri ses a tirhzf{l ?fﬁ%‘th%c?da@lgﬁ{lﬁr&%?ﬁﬁ%? s !I&ISQ ‘%Eldcgpradw
The net hbdamss;iandcl ai m 1 wherein the feedback
information conpr.i ges ack vvled /non acknow ed
(ACK/ NACK) ~si ﬁﬁrﬁ g The’ Tretlhegs dgtormation ﬁrlar ¢ thegonal
conpri si Bfrealitlg é&iu%hb@g t he feedback information wth
the uplink shared channel using a hybrid distributed
frequency di vi si on mul ti pl exing (FDI\/p/code di vi si on
pl exy N .
i nf tglr mat ?gn%é&glsgb?egrp? @m@%er o’er%ggrlgabssequﬁ%ce 158
CADACigehyéeme. t he feedback informati on by an orthogonal
spreadi ng sequence. 6. The nmethod as in claimb5
wherei n the orthogonal sequence is a CAZAC seguence.
7. The mMpLRodefnd 4 & @lafins Wr@idqtﬁéqgrtﬂﬁgm%ahence is a
sequence I's a Hadamard sequence . for
Hadamard saquegca f eedback channel froman e Node Bto a
persistently scheduled wireless transmt receive unit
(WRU), the nethod conprising: nultiplexing the

f eedback Achathvdl foriraRsmitt iy 4 fled bdvkivhahnebfB6hGini eﬂS]odehB toa
mul ti pI exed chanpnel to at |east one resource el emre

perRetenthin achagyech gvirelessiransprb deeeivn dHHe (WHRHY, ﬂé%ﬂethod
coggﬁbsqﬁié_hogonal frequency division nmultiplexed (OFDVM
synbol -

multiplexing the feedback channel with a control channel;

assigning the multiplexed channel to at least one resource
element (RE); and

mapping the multiplexed channel to at least one orthogonal

frequency division multiplexed (OFDM) symbol.

9. The method as in claim 8 wherein the feedback channel comprises
an acknowledgement (ACK/NACK) channel (ACKCH).

10. The method as in claim 8 wherein the feedback channel comprises a

transmission power control channel (TPCCH).
11. The method as in claim 8 wherein the feedback channel comprises a

channel comprising an ACK/NACK and TPC information channel (ATCH).

12. The method as in claim 8 further comprising:
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9. The nmethod as in claim8 wherein the feedback
channel conprises an acknow edgenent (ACK/ NACK)

wochag @by ACKCH) . 10. The nethod as in clai m openBisines4sa
t he feedback channel conprises a transm ssion power

control chan nﬁjaaé%lgtg%aax}] Irl]’le 'lti%%ﬁe&rﬁ&t)ﬁﬁnﬁ§%ﬂeﬁuﬁ#lg ig'pg.xﬁ;; and

wherein the fee nprrses a channe

conpri si ng anindflkditipGKadiedtinEG loehtionwif ithe dotvatingl scheduling
(ATCH). 12. The nethod as in claim8 further

conpri si REARY big fi‘lﬁesgﬁr?ﬁﬁ’%‘&-pl exed downl i nk
scheduling grant; and inplicitly indicating a | ocation

of the downlink scheduling grant channel in a resource
gri d3. 13A wirglese bragsnit neneiriet unig CWITRU Liennaprisingy)
conprising: a_processor nfigured t.o,mul tiplex a
plurality of ?é)égct?g%?(r (Izol’l??l%}l ﬁ%‘? ?%ﬁm%hp hexa P{’}g’iaﬁlﬁ’é of feedback

shared chaorahtiandwitlp ddeuplihki pheredd chaafdbhcind map the
i nformati on to orthogonal frequency domain nmultiplex )
(OFDV)  siniibiplexed fepdback infopmatian tp grihogenal drequency domain

transmt ' d k information to an e
Node B (éﬁh%)ﬁpmﬁfbﬁh@)j\gl%ﬁhggégﬁg claim 13 further

conpri sing: aaptmoesstier comfigymeddto dramarhiti phexmultaplexed

St ng_ i GeAPRth BoRpalib e 5o VP BIeNB Tt cxing.

(FDM; map the feedback information to a first
or t hogonal freﬂiﬁncy di vi sion nultiplex (OFDM synbol ;
and 14i st Fhs WERhes aglpn 13Junther icomprisingit i on

WRU 85 (1 of & oo seRebiRRaAEs, 20 ok 1 nformation
conpri ses a transnulpipler thedieedlodck(ifR@matignwith @& uplink
I'I'Efe o\r/wrrgtu i gf’] | &grleg | %%.%ne eﬁselh{;' tdqsecr{b%%g(P a%rléquency division
multiplexing (FDM);
map the feedback information to a first orthogonal
frequency division multiplex (OFDM) symbol; and
distribute the mapped feedback information

equidistantly across a transmission bandwidth.

15. The WTRU as in claim 13 wherein the feedback information

comprises a transmit power control (TPC) signal.

16. The WTRU as in claim 13 wherein the feedback information
comprises an acknowledge/non-acknowledge (ACK/NACK) signal.

17. The WTRU as in claim 13 further comprising a processor configured
to:
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conpri ses an acknow edge/ non- acknow edge ( ACK/ NACK)
signal. 17. The WIRUas in claim 13 further conprising

woobd/peegsor configured to:nmultiplex the feedgaks2008/003454
information with the uplink shared channel using a

hybrid distributed, fr n LVESion. mul 11 pkexi

(Lo cote i TTLRRIek FA R Miorfiol it ke gl shared
f eedback chaime]l Wingoanhybriddisteibated fleydemefldivigidn@nultiplexing
bearers; and nultiply the feedback inforpmation by an

or t hogon&fDYpfcedeiAngsien quattipdexing (CPAD sgprgess i n
claim 17 whergin {ihernhlQo oM §ﬁ%%\‘;\%ele%s§ t?ﬁ?%&l radio

sequence. 19. The WIRU as In claim 17 rein
or t hogonhkaresjuieance i s a Hadamard sequence.

multiply the feedback information by an orthogonal

spreading sequence.

18. The WTRU as in claim 17 wherein the orthogonal sequence is a
CAZAC sequence.

19. The WTRU as in claim 17 wherein the orthogonal sequence is a

Hadamard sequence.
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