[ 0001] TRANSM SSI ON OF ACK/ NACK AND TRANSM T POVNER CONTROL FEEDBACK | N
EVOLVED UTRA [ 0002] FI ELD OF | NVENTI ON [ 0003] The present invention is
related to wirel ess conmuni cations. [0004] BACKGROUND [ 0005] A goal of the
Third Generation Partnership Project (3GPP) Long Term Evol uti on (LTE)
programis to devel op new technol ogy, new architecture and new net hods for
settings and configurations in wreless comunication systens in order to

i nprove spifal effRANSMISSION 0FeACRYRACK AND BHANSMIt PORERhe radi o
resource to bring faster user experiences and richer applications and

services to users w th COEFREOSSIEEDRACKINEYOISEPIT ce the signaling
overhead in a 3GPP LTE system a predeterm ned one-to-one mappi ng between
the index of the uplink shared data channel and the index of downlink
physi cal [@®aurces carryi ng ackROBRLPAYR/INOENKION edge ( ACK/ NACK) feedback
for uplin daﬁja traﬂie;n ssion, has been shown. A wireless transmt receive
unit (WIRIYPUHent i fReprespRi mpntien psgglataditogvirgless epmpgumcatimisack/ NACK

i nformati on. The WIRU can recei ve the ACK/ NACK wi t hout decodi ng any
additional side information. 10007] The transm ssion of transmt power
control (M®A®linformation for upli BAGKGROUWNDB consideration for LTE. An

PN TR JE NI L T R
Term Evolution (LTE) program is to develop new technology, new architecture
and new methods for settings and configurations in wireless communication
systems in order to improve spectral efficiency, reduce latency and better utilize
the radio resource to bring faster user experiences and richer applications and
services to users with lower costs.

[0006] In order to reduce the signaling overhead in a 3GPP LTE system, a
predetermined one-to-one mapping between the index of the uplink shared data
channel and the index of downlink physical resources carrying acknowledge/non-
acknowledge (ACK/NACK) feedback for uplink data transmission has been
shown. A wireless transmit receive unit (WTRU) identification (ID) is implicitly
carried with the 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 WTRU. 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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i nformation for a WIRU. The nmethod may include inplicitly mapping the
feedback information with an uplink shared channel and transmtting the
feedback information to an e Node B (eNB). The nethod may al so incl ude

mul ti pl exi ng the feedback informati on with the uplink shared channel using

di stributed frequ ncy di VI I on rruI exin de  Di )
Mul ti pl exidigr ﬂu?Wr IH1s leﬁﬁw%ﬁi}wmdﬁgﬁa%%k ?laf%g on to
or t hogonal éc ﬂb&eﬂiﬂn@ MY RVODMUhhpPhethé ‘%E%cﬂﬁ?&%%noﬁ% dtRddonyt i ng

t he mapped feedback Information equidistantly across the transm'ssion
bandwi dt h.frqenc} BRriEenDESURP X (@me'smthom\mmsqlb@mmg thernmagppetbt ai | ed

under st an IIovm descrl tiqgn, gi.yen by way of
exanpl e a& cﬁ)gn%inﬁﬁﬁl@?gfloeggralﬁpa%h %ﬁ{gﬁs W?Eﬁn{s ncai’ca(f'éi%b‘éﬁill ng draw ng
wherein: [0012] Figure 1 shows an exarrpl e of a Wi rel ess comuni cati on system
in accordance wi th one enbodi nent_; %‘50013 e 2 shows a functional block

di agr]am ofl %Q)\?I’\;F\!AU Snd an e&ﬁlwlﬁ: REP 0111 w&ﬂ‘% 5 NGS a subset of a
map of an gekfow e Qe [3PL d%@éi%&g?i"'}xﬁ%%’%tﬁtﬁgg%a (AERD r@ledto%m

frequency d| vi'sion mnu t| pl exi cordance WI one e
[ 0015] Fi gulescriptiion, &iverbbetwayf ofexaniple indto beknulerstdgd im oonjacktiomivatiye

channel usi n di,stributed frequency division multiplexing (FDM in
accordanc;;%g(% %fiﬁ%‘ﬂ%wgﬁ’%ﬁl nent ;

[0012] Figure 1 shows an example of a wireless communication system in

accordance with one embodiment;

[0013] Figure 2 shows a functional block diagram of a WTRU and an eNB
of Figure 1;
[0014] Figure 3 is a subset of a map of an acknowledge/non-acknowledge

channel (ACKCH) using distributed frequency division multiplexing (FDM) in
accordance with one embodiment;

[0015] Figure 4 is a subset of a map of an acknowledge/non-acknowledge
channel (ACKCH) using distributed frequency division multiplexing (FDM) in
accordance with an alternative embodiment;

[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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[0016] Figure 5 is a map of an acknow edge/ non- acknowl edge channel (ACKCH)
using distributed frequency division nultiplexing (FDM in accordance with
anot her alternative enbodinment; [0017]Figure 6 is a map of an ACKCH usi ng
di stributed hybrid FDWode division nultiplexing (CDM in accordance with

anot her e i s Fi.gur [ | Q.

ot 11 but ed R ot B Faebr, Lo TRPlotBe Bl Bical

accor dancasyistantd PDA)ed cahpetepdr sy cthbogipgefitser[deit balabié bidpe SR PTI ON
10020] When referred to, hereafter, the term"w rFI ess trangmt/receiye unit

(WIRU) " i AR aupEelesp gpvirenmept, Whep agfereed to hereptter l}ﬁﬁr‘}‘é’ﬁ’f‘ P Stakiopppi | e
station, iﬁcdl,{lﬂéﬁ(ﬂ)u@'is ARAihRed %{p%%é&é%, #Atd conRrdIRIEn a&'egﬁnéiﬂk aspy 6} ephone,
a personal digital assistant (PDA), a conputer, or any other type of user
devi ce capalyl etlofr dyms afi ingerfaciagwileetesmpahle obnopematinghen a efigelessl t o
hereafter, the term "base station” includes, but is not limted to, a Node
B, a siteCSHPPBI®r, an access point (AP), or any other type of

i nterfaci ngozgvi ce PaRabl1eskYw0P /Al éditoniinanithtith §F5te@ 100 M¢TRAIng a

[0021] Figure 1 shows a wireless comunication system 100 i ncl udi ng\maQ
pl ural i t y PheratRos WIERUaA40 and ansNB $20.44s showin 10 Higurgds thefWER{ds IikRus 110

are | 0 CORUGL EAL AT Mk h b BFNA0 20N AU hoE Sy HEDSI ThAgh P one oNB

120 are shown i I gure at any conbi nation of
wi rel ess aiNB 20 eatredshovae én daguteel,i itcdhodéd] be mdatéd that ehp sembonatiion ofit i on
system 10%ireless and wired devices may be included in the wireless communication
system 100.
[0022] Figure 2 is a functional block diagram 200 of the WTRU 110 and the

eNB 120 of the wireless communication system 100 of Figure 1. As shown in
Figure 2, the WTRU 110 is in communication with the eNB 120. The WTRU 110
is configured to receive scheduling grants from the eNB 120. The WTRU is also
configured to receive and transmit ACK/NACK signals and power control signals
from and to the eNB. Both the eNB and the WTRU are configured to process
signals that are modulated and coded.

[0023] In addition to the components that may be found in a typical WTRU,
the WTRU 110 includes a processor 215, 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.



[0022] Figure 2 is a functional block diagram 200 of the WIRU 110 and the
eNB 120 of the wireless comunication system 100 of Figure 1. As shown in
Figure 2, the WIRU 110 is in comrunication with the eNB 120. The WIRU 110
is configured to receive scheduling grants fromthe eNB 120. The WIRU i s

al so confi dto celye.and fransm si gnal s, a ower contr ol
signal s fr@#énd to&ﬁﬁéhm%t eﬁﬁéCﬁNﬁl@h@%ﬁ%‘l#&@ﬂ‘é&é%%%ﬂ%@%d to
process sizgagirdcdHad refulsi¥asthahe WPARD 0odath dibHNARLS Redtidlidsi RBorddng he
conponents that may be found in a trﬁﬁl cal WIRU, the WIRU 110 incl udes a
processor tgihe reqyestei lregeneral, the WEBREM 14 ean operateaimddgranaistsshedulig. The
receiver 6, a I miter 217 are kn communi gat.ion wth the
processor %%?Ldse Qflj'ﬁélhszsnt Iéﬁ%gheﬁ’gmlgsnﬁoée'c o) ﬁlﬁ% 2at %:rrq’eé\nuilﬁg %‘\ﬁe’ {} Re e?‘é}%: ei ver
216 and t heardshaigsiohttige idletvaD (TRD| hischédulinie détedisation &6 nailé beekpt i on of
wireless data, .[0024]1n additign to the conponents that nmay be found in a
typi cal eRehedyler g&&ailécﬁ pehe grapt bﬁ:@é%mlti?%,frogl the eNR: 120 3¢ the
transm tt ggrREy 118Nd] At 2€Redul | YRE o€R fams tter
227 are in co%]‘runi catl?o%na\?\fsﬁ%}@thégp(?%%{e}ggsor ZE.é%ﬁeg%l%?%n a&éézfa?lsmi n
communi cattrasmuttdd ipotvery Al elaibeer tH226NBmday bensneih ardinglersch2duling
facilitate theftranlgmls,iirgn and reception of wireless data. [0025] The eNB
120 i ncl u&E8RLIL EHR'S 1258 The schedul er 228 nonitors and processes
requests floozs]t he ViRilel kD dgngmild séHddRlingSmbas,otleCeNBate® infhyh eran@ntibie
requests.Mer al, the WIRU_110 can operate in dynam ¢ schedul i ng node
or persis gd’ﬂ‘ff?rﬁ@ath%épdI'IFPQlyﬂfé?ﬁif@t@éﬁéd@Iei“fiél%él@,edﬂbpgﬁéﬁ
transm ssi i 1 ;QtlﬁE (TTI), a scheduling determ nation is nmade by the
schedul er Sgg%waér% a sc gggl ing grant is transmtted fromthe eNB 120 to the
WIRU 110. [00R'A per sHstvemer, sdtileduipersistentiehedtlings mioddthie ey Byt 2hdoes aotiot

transmtted in every TTI. . Rather. .the eN transm si ngle schedul in
grant for “HASHHRLC §.upPBng§Wﬁ1}neg grﬁngyﬂ‘?f#acd’ ?&‘ﬁ%&l ﬁ?gmﬁg&‘?nsmg eNB )
120 may t kAdSmibsiOPBONonti] CT PO} infiimetthnlHid AOKMNABK idforthtidieusivg i Nk

scheduling grant sent to the WIRU 110. [0027] However, while in persistent
schedul i n@nrBHRicit IRAPRINE to2m wRlmk shered ehannglt TheAGKNACKinformaiieredul i ng

grant. In 120 p } e ﬁt N}k (TPC)

i nformati g‘r%%gg‘é tk%%n% %’n or rr% [ o‘ﬁ?@as?]%%ﬁlg% 1'mp |§$t&%€gpﬁg} %gqiacn upl i nk
shar ed chahaehel (TRECHKdrdNaithi the ;CER/N ACKramy the TiHGirsan ACKINACKEAPACK/ NACK
channel ( , TRC in a TPC_.channe] (TP ..and baqgth.the ACK/ NACK and
Che TRC | SHAREHATREOERRE i Aot o SpaTEPn S aPaptiF LB SEIEeL APS O on of
parti cul arhewhafdh8Rthay Y usdd. | OheCLlANBEHA tHBYarkSviE8Groctfz8 khad BHe i N the
art woul d reco%nl ze that one channel may be substituted for another and the

met hods asba ay be sebstituderbior anpidien and shevmethadaandlapppeatiup disclosed

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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[0028] I n one exanple, a cell may use a 10 MHz bandwi dth in the uplink that
i ncludes 50 radi o bearers. After subtracting for use of resources by the
uplink control channels, such as a random access channel (BACH),

acknow edge channel (ACKCH) and channel quality index channel (CQ CH),

44- 48 uplink WIRUs can supported sinult usl Theref.ore, 44 - 48
ACKCHs mﬁéﬁl%gﬁw arﬁ%ﬁ_ée eerHal e (B e ORFIR0-Tof 05 BAEA! _
communi cakhon RERPNEbadFPYF tHAH 4 End SYSHA %FE?IP%SOI%,'s%%Ma%e&L@?) Anther ein

an RE is defined as one subcarrier over the tine of one orthogonal
f r equency AIKCHimay neduply #{ distibteR R egyndistant Bdys. SinveVite dysataon ofath 4

ant ennas ar 00 reference,signal tones (RES) a 0 . .

non- r ef er mﬁsﬁ@ﬁﬁﬁ % IBHE@ SW@&" tl?zﬂg egf‘ﬁ}eﬁénﬁ‘eist ?’qgtﬁlgqgg%g’tm Lo
synbol s siyplld BoeR4sddby plittfakRENRLressréRMaioflé OSFDMsiaboRNThefidd] st ant
REs. Since the duration of an OFDM synbol is nmuch smaller than channel

coher ence the¢ FeREp iof enACKREL tiaydhesimappedinte ave @FBM sumbgl sHNACKRH REs
f b
mpped | et BRa s KRR (REESIOR Sy Sindls (AR kel Bt SHSHLIEY 07

n<3) OFDMts widpohs ACGKOEWe theifirst, Drpasiedt] @ FDM sgmbah icA@RTH toanthigafn rst, or
earliest, OFDM s ina TTI t ptain consistent HARQ | atency for all
WIRUs. [Oﬁg'éﬁl%@n{mcﬁ?@nﬁgorr%@%@é' signal tones available in the
downl i nk, [Gouh144 - 485 thdtdl r83RRUR AN REsiBAS tolled BEaMIE B th&BEWnliIARYI 11 NG a
dedi cated ACKCH, the value of Kis limted to 4. If the uplink was |imted
to 40 si mahtdded8simiiRaneons YOURYs laze i theynghinksea®h reqo@ing a dedipaked pl e

i nput / mul t,i ut (M syst e it h, 2 nn ;
sub-carri é@k%:{égc‘@&g‘& Olr}qr{e %?nennlgéed/mé? 31 hal@?h?e‘é@?%%%g%%%h&@ to 40
non-r ef er efisgtshgnal WIREES K tésuldbders lapgagedmodat e 44 sinul t aneous WIRUs,

K could be no larger than 9, and for 48, RUs K ¢ e no |arger than 8.
It 40 WREOHdqui r elts fpgaritiplr B‘tﬂﬂténblélpg udpyt @@ﬁ@@? 5013 P‘?ﬁ} ACKCH
i s mapped 5, Qorfihs oWV VTR Olib-L A3 erd Q118 Rbn & T¥fedilce’ S5RAISeBv i@ S, for

44 WIRUs in the uplink, and 600 avail abl e nonreference-signal tones, the
maxi num vabogefsrerce-signsl toRes. driviRidsiccommiodateptd sitnultaneowsWiTRIds, Fal ue of

Kis 14. lcgulﬁ%evr\q_o%ggxr &a%%pa%rdt f%g 48t\*}%R\f.?sl %m?lfd bKe s Yarggr ﬁasanhé.g Iff £ 15.

WTRUs require support, K could be as large as 10.

[0032] If the ACKCH is mapped to an OFDM symbol that does not carry
any reference signals, for 44 WTRUs in the uplink, and 600 available non-
reference-signal tones, the maximum value of K is 13. For 48 WTRUs in the
uplink, the maximum value of K is 14. If 40 WTRUs 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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[0033]Figure 3 is a subset of a conplete mapping the ACKCH 300 using
distributed frequency division nultiplexing (FDM in accordance with one
enbodi ment. The conplete nmapping is a resource grid of 600 subcarriers by
seven (7) OFDM synbols. Shown in Figure 3 is a subset of the conplete

mappi ng showi,ng subcarriers 0),, .S i er h 150
(360) "ana St Fieroeshs AGRoHIEOSSH LI ek ALTREE Frdhd ok Tdpoed to
seven (7) 324PMaSWHiase BOQuIdRLSRX SROWLIRIIR AdkcaridRolicahbbt ck8py erat r ol

synbols (C) 316, data or control synbols (B) 320, antenna reference synbols
(T.) 310 same sppebek ancateynateferancasignyl (Bog 103 1Bor example therAABKEH symbol
308, 312, c WAl n [ . al4 j and
Cannot 0005y unREeab B 8 GRUNLILERE PRI £ IO SRERRSLRE,
exanpl e, t8k4)AGKESArden 280308 amdpuddaireradB3molvskywhpl at subcarier 1

312), ier 145 (314 bgar i 89 (308 bcarrier 43 t
Shown) [ OUHIA T or AREFINELY HHB AR S50k BB AR BILpeBBIal i n

central sybealiis FightOl e duiset éfé&ﬂ?ﬁﬁlfet@fnaﬁp&%r@tﬁé ACREOA 309 Kfing he
ACKCH 300 using distributed frequenc% division mul ti

tipl exing (F:% In
accor dancelistiributed fo¢quemont divesientodltidexingF(EDMe i sigeondanese va wynbol
across subcarrigrs fromth 3.ddl e t he f ncy .Spectru specifically,
from subcal erapfudembRfine- Tiatigashokt bas DRBIISHER BEHGH hoSREHa60) an
subcarri efford @Bethiddlg bf 20 fleli@hcy SpectAICbalcally fbemmampactiéo20he

synbol s at_subcarrier 200 (402), subcarrier 248 (404%, subcarrier 292 (406)
and subcarthreghsi(@da0) sybsamyers 218 throueh53 (N and snbeargiers 492 thraugh ok cH

300 may b%ﬁ‘f’(ﬁﬁég T Apkcﬁér 599! Siaftbel RS pPLH & thd!l gégaigg%s&ﬁ{cam@r bedd.

Figure 5 is a subset of a conplete napplhg usi ng distributed
f requency (402); silmarrier 24$(4H4),rapbcEDigr 292 (66 anthsdwanrieh33Glopherown).

| t ti di t. Fi 5 sh nbol b i
from the QUPEN bandss dslhet pEeRayve Phi SO POLoSt EPARGH & (R80) -
subcarri ersgni¥ald 4 heHutdOSuHcabHdrsasTdhs basdr Figure HRG éibsetoha 6apledd0) . The
ACKCH 300 nmay be naqged to the CFDNLSépboI at subcarrier 1(502), subcarrier
95 (504), MpringrtherAGBEH 506) using dis ela#qeﬁéremcyr@vlwmlﬁpim%] As yet
anot her al(f; mﬁlla\égordta fe gﬁ%o%ﬁ@r iy ‘Eig@%ﬁ%%ﬁa@nﬁl F%ﬂré@@ﬂbx?g % £ an
scheaul annel's (Dt or

i nteger nunber of downlink or uplin I ng grant c

USGCHs) i IDEIM fsiymbb] Gebidss yultxalrriefthifeonmebhes avierablainds, ospekifwaly h éaa

[0037] Alterpatively,.a hig rder nodul ation, .s BPSK or SK may be
used to géﬁgfadirberﬁé&m%ggﬁg %«ﬁ RO 9%5“ oygh ?ﬁ‘g(@%ﬁf‘ ﬁ?gf%%%f)r esent
TPC i nf or mabitARowlH S05AGHONAGE ACKOHR00 fidy bEifaSyddRlthe UBDMEsynilsy1 a6 t t ed
by a repeated coding used for transm ssion of TPC and ACK/ NACK., This may be
appl i ed wsehcamerdédPi)i prbeesrier 86 (20dnaabcarrigr 508 (pP@sandbgubagriendRP NACK i s
nultiplexggmﬂ%r ther control channels using frequency division

mul ti pl exing KON - [ 0038] Figure 6 is a mappi ng of an ACKCH 600 using
di stribut éd038ibri d Asyet another alternative, the ACKCH 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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FDM code division multiplexing (COM in accordance with anot her

enbodi nent. The ACKCH 600 may occupy K distributed and equi di stant REs,
simlar to the mapping of ACKCH 300 in Figure 3. Additionally, a control
synbol mapped in the sane OFDM synbol as the ACKCH synmbol nay be spread by
a const ant i tude zero auto-correl ation ((CAZA seqguyence. . shown in
Figure 6, Mé&ﬁ A B Ay it e cse%fo}ﬁgﬁ\%%%ﬁlflg eﬂ&an%@g}swm (the
first chi ghsphelingirpapuence S with length K). A kth symbol 606 of the

ACKCH 600 nay be nul tipl ied by S(c_i) 608 (the kth chi p/ symbol of sequence
S). The | d8038ynbol Figtite®1i3 aomappinghdk@HACHKE HdOhwsing distyibitad hybr8k 612

he Kth chi |. of . Q039] Lt he i | .numh f all
Subcar 1 el MY CrsfinBiireE e kAt RE e bR i FRea e orou
synmbol is Whé MCKOH 0teiialy becdphAGitEBUSCend oqdatht OVEREL [emVRES0 By be

either a cyclic-shifted CAZAC sequence w th sequence |ength M or _a
cycl i c- shithapring of dSHECH Hiprihigueel 3s dgdainenalbr azoptiol sunbalonapgedifte with

| ength N. r el A8k j LS+ NI M
whi gh i mltpgégpﬁebgy@psﬁg@?ggctgﬁposegﬁgg%gle)ﬁlgfeh as %ﬁeﬂﬁg?tgyla\lﬁ%%%héf Simlar
to the mapmplitusbaero autofdogtel &tidh (GARA QG664 Assmholya indfigerk & mtforst he

CFOM synbaetioh 3 TrRCRGBE0 s hebm RO LS B SPATBA SR P RREPIED: a1
WIRUs. Fursehgénmer 8 wahQR4asth 3eauange pibélecos of the AORCIDrepddidyg Bequence
with a spreading sequence with a |ength equal to a pripe nunber, nmeaning M

or K may Baulsinlied by deaB08 (the khrchimsymbelyf speuence i s TheJagfessymkal, Bkt h a
diff h [ i '
sequonce A0 B HerACRGI ARG b ErABBHETES QR bl RD: G Dy
FDM CDM msketu@iceX8)ng, a CAZAC sequence on each RB (or a subset of _

of = radarrlceque e ot Gaa T Al SHora TS S ARG S NLDRTRG 1N SHLACKG
700 usi ng theGRIMBEDLAWRS i tFOVA MO PN s % gmi (edRBRer! PRe CAFACN

accordance with an alternative enmbodi nent. ACKCH 700 may be mapped to
sever al | ceaténredpRBEl ovErdhedpBEsgnanke bishelf & cynticishifbed CAZA @ sriuginge ant

across all _the sub-carriers. As shown.in Fiqure 7, the ACKCH 700 is mapped
fo Rox o geqspes BetBaT oty Gl abitiry puehislasibosid sofuege bPa

bandwi dt h.JoA¥ CAZRCIQBRhertR! @3t NENSBABENLE the UKEs icAssagHe BBlypHAZe 704)
used by the ACKCH 700. The sequence can be a CAZAC sequence or anot her

or t hogonaldesempesitien fagteniss¥/M, whishrimmpdies thorslyrhasmhdecompppad sequrisped i n

t he sane %@Megéw as the ACKCH synbol may be spread by a constant
anplitude Z&ro auto-correl ation (CAZAC) sequence. As shown in Figure 7, the
ACKCH 700 [oegpded onSEBilxr tdhemayppidgshoeadn Bigeend)eche ACKCHBEDO magbACKCH

700 mapped to RB'y 704 may be spread by the 52712. [0044] Alternatively, if
a CAZAC séf ORfot et%¥ 8{’)?‘%%(1%@ ﬁmél i ]QI"‘?H}I?& é‘q é.hanne]l to the %rs'“» 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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used to represent ACK/ NACK, a BPSK, QPSK, or other higher order nodul ation
nodul at ed CAZAC sequence can be used for transm ssion of TPC and ACK/ NACK.
This may be used when the downlink control channel that carries TPC and
ACK/INACK is nmultiplexed with other control channels usi ng CDM or hybrid

FDM CDM The i nme nd fre | ocat i ons ol

channel s &Q&% }ng upl&Hk c}F a&oe\ﬁ% Pﬁﬁﬁ%ﬂ?é%?f%“??%‘gﬁs m‘fsé? ({cf’lgﬁefdsuch as
an upl i nk hybheld BDMUC BNaRitIC habNdkalizddCRIEs 2027a4,dwalctdridageh aelth idig gr ant
channel (DSGCH), for exanple, be i I|C|tly i ndi cated. For a WIRU to
recei ve aalsoxafiyhembadiorentn 'Ifhﬂe‘x@ FBQ max beaanpsaite several iacalifed ont r ol

Chacki ng the oRe® 7R ThEY, be Mo ibEnE S i st amCRTb G W HELLSS ”

mul ti pl exicargyiensh ammgmﬁgumummmabmm raapjmzlﬂt@ R;Bx] ieRaed REy

moni Lor a TPAagesh orhee” fistnis R hilred BRReR dibiariden. oGk osthombiahpl o, i

two Aw%F%ﬁlﬂgwnb@E@uééwlm RB P02, 70£0:0%Y IRSROKCES 760! dm@e CAZAC
sequences to separate them the CAZAC sequence can support up to four

ort hogonalse@wqe@agmefa EdZq seausnse h anothaynathagoneheeqieagefsuches a

time- freqlifam:%/m ources. For each ACKCH, two cyclic shifts can be used to
carry 1 bi ormati on about the |ocation of the USGCH and DSGCH. |If a
WIRU i s si[@d¢8]ed byAaoMrgh@mllxﬂyﬁaipﬁed inthé same OFBM syinhel apthe ACKCHRNNel

candi dates, the WIRU can e the bit o ormatlonto ete f the
USGCH or %&ﬂf@yﬁ‘a"r %I?r@agiw %lc‘?r}srt%t Wpi‘é‘é‘g"nﬁe’ﬁaﬁq °§8’Ere m%&cihannel
candi dat egeqidHca. RE'SH%ntlhqi‘lm&tﬂleeACMWﬁo heddpedfor R £902 hedy shannel
candi dat es WlthOUt sear chi ng. save processing tine and the

ot obab | | sprasid Instagsenga i 08 stdrGRET E0baianpoie) Rl S0 4raaythe spschbed.
[0047]In %gcﬁjh%' .ﬁg\%odl ment, when uplink nulti-user MMO (MJ MM is
used, two or Fe RUs may occupy the same uplink resource bl ock. A

pr edet er m{@@t]one- t Altenea tivcdniiNg ChZAERqubhe withewodiffdrbat eyelic skifishiar ed

foedback bard Forenarsent AGRAMAGR: ABES K APVErObrEEner orde M fompoe.
Lhe down! il el AAZA@NBR)Rakar Eatl Nk %@&%%tﬁaﬂmig’é;oh NIt i gy f or

WIRUs t hat occupy the sane uplink resource may be nul tipl exed using
CDM and spy&dN Kdﬂ‘hisememtbeorstedo@mmthes@qmlmlesonﬂml qginpehthat camgee

f eedback ﬁggin 000 ea ther 048 TPC

transmtte %%e&%@&g ls?ﬁﬁ‘% ex(%i %ﬁ C("EP[“&? 11.1(1"15; “SH‘&M%m d) or
three (3) hpbhs]FIchmMatl on, such as QDSK or higher order, for exanple,
may be us? ? generate, nDduIated synbol s to be used i.n the downlink to

represent [@¥8land ABre xR ansk Srteﬁﬂ?ﬁl‘éihloc?ﬁ@nﬁﬂﬁtﬁﬂ linky copatrel %%‘Fﬁ‘%%ed by a
repeated godi gﬁﬂkfo&) oWk %Hﬁ % glrrl_ﬁg R NAGK alhinsy

appl i ed when"t ownl |n contro that carries TPC and A NACK IS
mul ti pl ex edmdulhlgtgﬂ«mt cbentelolUSGa elrsl aidowglinkesghedulmgligvant drannel

mul ti pl exi .. [0049] Al t ernativel.y, .a equ Lth four

di f f erent (@égﬁ%‘?{ o ﬁ%ymr?é’ besugp ﬁ%&*”?e‘b‘?gcg‘g‘??f RERIAR e Lokt (1)

bit TPC. ESGeHTikd WSAGCH in the downlink, it may monitor a set of control channel
candidates and detect which one carrying its control information by checking the
CRC. If 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.



nore than one (1) bit, either nore cyclic shifts can be used or a BPSK (or
QPSK) nodul at ed by a CAZAC sequence with four different cyclic shifts can
be used to represent TPC and ACK/ NACK i nformation. [0050]1n another

enbodi ment, for a persistently schedul ed WIRU, the TPC nay be transmtted

al one us npl icit mappin | i nk shared cha nel [0051] When
upl i nk I\/LJT(%?“I%E) n]g?r 658 P ?ft e‘%e regARReGy B P dHBBT  upl i nk

resource ?xlea%ﬁcy &s@ﬁ?&@ta&fd”héheé&w} E&;&B@eﬁ?@@éﬂb&a@%ﬂ@&%ﬂe@ﬂﬁ@ex of
the uplink shared data channel and the 1ndex of physical resources carrying

TPC i nf or sedquemce faan appport wptta fomarmwh@mah curalyc -blifiedesequbneed WRignl D may

b I t] th
SeC ot or mianbsf Bhfn e BieeBed Be e R FOF B AP AR haRsate e
[ 0052] ENBQi]fMiMﬁS)e[M&bkaﬁy@biﬁ%ﬂlﬂfﬁfmhﬁaﬂabb&ﬁﬂH&goéa&ﬁﬂb&QKe US@CHRt i on
froma wreless transmt receive unit (W , the nmethod conpri si n%

nul ti pl exeRg PPECHEdd ik REf isryienaled by @Hn&breruwreh ko gpeniter & kahAk

100541 2. T HEQQ
feedb!ack ?n or natéjtgﬁétég%g? ogoﬁ%nwlrl%gageén%?%%ig%g?{nlﬁntp?i pl ex ?%I—ID{%
synbol s. ﬂ@%ﬁl]xﬁe Tmﬁxmﬁsmm{aﬂ IDSGé‘,H)mdcmmﬂ dn arfirdt busedvard kafipet sf ng

transmtti n Dr‘?‘(j:i\bac for tﬁll(‘?} PWE r‘ﬁ’;ﬁﬁg%" eh({&]}l}%%e h[a?foc?fﬁl 4. The

met hod as c‘?
control channel candldates without searching. The WTRU may save processing

time and the probability of false cyclic redundancy check (CRC) pass may be
reduced.

[0047] In another embodiment, when uplink multi-user MIMO (MU-
MIMO) is used, two or more WTRUs may occupy the same uplink resource block.
A predetermined one-to-one mapping between the index of the uplink shared
data channel and the index of downlink physical resources carrying ACK/NACK
feedback can not distinguish between two WTRUs. However, as stated above,
the downlink control channels carrying ACK/NACK and TPC information for
WTRUSs that occupy the same uplink resource block may be multiplexed using
CDM and spread by different orthogonal sequences. In this way, those feedback
channels are orthogonal to each other.

[0048] The TPC may be transmitted as one (1) bit (up or down), two (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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mul tiplexing the feedback information with the uplink shared channel using
distributed frequency division multiplexing (FDM. [0057]5. The nethod as in
any one of enbodinments 2-4 further conprising mapping the feedback
information to a first orthogonal frequency division nultiplex (OFDV

nbol . [0058]6. Th t hod. i .of di t -
S ek R bee TRt e mammae bRk o beraT s o (i ASK:
across the, s AR _@%2?%5‘6%1%?'& witlPRRlTEr it BRI RS cAibeR¥ePe Of

enbodi ments 1-6 whérein back I nformation conprises a transmt power
control (Te@esentghRC.andOSCHIISATKeinferthaldoms i n any one of enbodinents 1-6

wherein t db i nf ti.on,. ] . w [ narsacknow ed
(acks nac T Grar > TR prstiiPeah hE S s R R DRy B U0°
further CcQRT hiiys ﬁfuhéxinwt&xhnﬁxetdsen%aﬁmkitirﬂawiﬁgttb @he wblifkisharatpl i nk

shared channel using a hybrid distributed frequency division nmultiplexing
(FDI\/p/codéhGPWISi on nultiplexing (CDM schenme, mapping the feedback

feedback (S mat i o 1oy Uptfhic AN EaERE! Birdtt WO PR RS e
met hod as the diffoooit meplinl® rneb@rree nblbélss. ok t predeteainined one-to-one mapping
between the index of the uplink shared data channel and the index of physical
resources carrying TPC information for uplink data transmission may be used.
The WTRU ID may be implicitly carried with the TPC information. The WTRU

can receive the TPC information without decoding any additional side

information.
(0052] EMBODIMENTS
[0053] 1. A method for transmitting feedback information from a

wireless transmit receive unit (WTRU), the method comprising multiplexing the

feedback information with an uplink shared channel.

[0054] 2. The method as in embodiment 1 further comprising mapping
the feedback information to orthogonal frequency domain multiplex (OFDM)
symbols.

[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.

-10-



sequence i s a CAZAC sequence. [0063]11. The nmethod as in enbodi nent 9
wherei n the orthogonal sequence is a Hadamard sequence. [0064]12. A net hod
for transmtting a feedback channel froman e Node B to a persistently
schedul ed wireless transmt receive unit (WRU), the nethod conprising

mul ti pl exi he fegdback chanpel wi.th a con ro hannel 0065 The
met hod as [&%génbodl qﬁkf QW{?F‘S SHAPY i98F G € iments 1 ﬁ "exed
channel t @e@%akﬁmr&aﬁoﬁ%ﬁfpﬁ‘s@s 8l teamdthit (f3Fer cbm@ﬁdﬁpﬂm sl'gsamet hod as in
enbodi ment 12 or 13 further cConprising nmapping the nul tlﬁﬁexed channel to

at | east d@R8Wrthogdnal Thfeqméh@cyasimagymemﬁlemhﬂdemeat%

tecdnnck AAmAEk ifmAReh SRR st i B uBine %ﬁ%’ﬁ%ﬁ%ﬁ?@?w@% B vty

[0068] 16. Eipalet hod as in any one of enbodi nents 12- 14 wherein the feedback
channel cQiRE9es 29t ranyil Sl AP Sh Sy ond of embodiménts 2d further
comprising multiplexing the feedback information with the uplink shared
channel using a hybrid distributed frequency division multiplexing (FDM)/code
division multiplexing (CDM) scheme, mapping the feedback information to as
least two local radio bearers, and multiplying the feedback information by an
orthogonal spreading sequence.
[0062] 10. The method as in embodiment 9 wherein the orthogonal
sequence is a CAZAC sequence.
[0063] 11. The method as in embodiment 9 wherein the orthogonal
sequence is a Hadamard sequence.
[0064] 12. A method for transmitting a feedback channel from an e Node
B to a persistently scheduled wireless transmit receive unit (WTRU), the method
comprising multiplexing the feedback channel 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-



[0069] 17. The nethod as in any one of enbodi nents 12-14 wherein the

f eedback channel conprises a channel conprising an ACK/ NACK and TPC

i nformati on channel (ATCH). [0070]18. The nmethod as in any one of

enbodi nents 12-17 further conprising transmtting a nultiplexed downlink
schedul i n rant, and inplicitly_ indjcating a |ocation of the downlink
schedul i ngo‘g? nt ch%nerﬁl% I%Gthlégcﬁ?r’@ea@}’ jore of[qypbadiments 42047 Eprther
transm t  6eekeh dithhshWHRE)a MATRSIE R dbwhI RS {%g@@m itfp! tiplex
a plurali tcy h feée%%asck In oar mat i on v%th an upﬁ?ﬁgns ar edgig{]dg%r%ﬂlt nd map
the nul ti phdixating edatdéiok df thedemnliok s¢hedating ggamtathahnekinenegoueagiid.

I tipl | 0072120, The WIRU i {ment 19 furth
(r:n(;nplr Ps?)rié&g:]t ranzy ‘1(:) efAc%}ﬁe 4 %r%ﬁn?z}&t F%‘}%‘fﬁagmlfthnéw} ggg’)?ét?lli’%:?(rjbagrk
i nfor mat i eRodeBs@Nconfijadal B oaliBblex H@hdladily of hedPABY iddrivatRabefhnaNt 19 or

20 further conprising a processor configured to nultiplex the feedback

i nf or mat i &@lipkt phaned ehannsl andreap chenmultiploxed feedbaqky infsammatiogutncy

di vi si on t i E @ﬁ@ LIf tion to a first

ort hogonal P g%%ﬁ%%f%&%g}lmw%ﬁ% Ilée)g ( gé/;sws}lf%%? and distribute the
mapped fedé@&Ek i nf20.nmatTon WHRWiast antenybealdmens 1® fumhsimiceaiprisibgradwi dt h.
[0074] 22. ,The WIRU as.in one qf ,.enbodinments. 19-21 wherein the feedback
i or it | SHASOHBT SOR g R N GRS b R P BHIFEI PR A eS| 55 The
WRU as i NqaeYB piBRf enbodi nents 19-21 wherein the feedback information

conpri ses an acknow edge/ non-acknow edge (ACK/ NACK) signal .
[0073] 21. = The WTRU as in embodiment 19 or 20 further comprising a

processor configured to multiplex the feedback information with the uplink

shared channel using distributed frequency 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.

[0074] 22. The WTRU as in any one of embodiments 19-21 wherein the
feedback information comprises a transmit power control (TPC) signal.

[0075] 23. The WTRU as in any one of embodiments 19-21 wherein the
feedback information comprises an acknowledge/non-acknowledge (ACK/NACK)
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.
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[0076] 24. The WIRU as in any one of enbodi nents 19-24 further conprising a
processor configured to multiplex the feedback information with the uplink
shared channel using a hybrid distributed frequency division multiplexing
(FDM / code division nultiplexing (CDM schenme, nmap the feedback information
to as lea | oc radi o bearers, and | t.i t he. f eedback i.nformation
by an ortﬁé%%ﬁgl spngGPg%a@%éaaﬁﬁﬁ?n?66%3%§§¥B4ﬁﬁpﬁé%%ﬁaﬂg° B nent 24
wher ei n t RGCRITEAMMGENH cREIAENGR bE 18 HI0ke SPHHARNC the bILIBfedburebhgndRU as
in enbodi nent 24 wherein the orthogonal sequence is a Hadamard sequence.

[0079] Al t Iedergentsios i sationseonbinatipes witheor wiwut atheafeatoresanddempnt i ons,
each feat yie QL RLETBPGANLRE su§§&ri§échg@wbtehﬁﬁgle%x{b tﬁ& h&ra f&aiplites and
ns Wth or w ut o

elements or 1n various conbinati er features and
el ement s. prbgramet beftisams, drl fivmehae ttangildyi dabodiad iheaiplmrtentrestiahle a
conputer program software, or firmmvare tangi bly enbodied in a

Conput or - AR ERDY IFee¥oeRtion bR SSRErAlHBROLE COBIeE ol a FEPSS-

conput er Qixadnfe® 6L eRRPutdFXRARAINIE sPraglRetifhiy iR £ r&ddP6AYEmBRELy ME
include a read only nenory (ROVM), a random access nenory (RAM), a register,

cache memdRPMXseni cendomt crecessmongmdeyi R4&M)regjneedistene diaghe usteraeryi nt er nal

hard di sks _and r vabl e di sks. magnet 0- opt, C i . di a
Cath a5 caeRERPERIRY Bifas! Fces RARRL S SR LAl IR hRon Al Rl Eem =) 2
pr ocessor semodehbldedisky, magnab-opriraPhredif grheptidal phediasmchraac€PsROM a

speci al purpose processor, a conventiqnal processor, a digital signal
processor 4P Pgéh%F%}r"élrF%tyled*‘S]%ﬁ@?\gg? cessors, one or nore

m croproc s in ot ol ; S feof eafd,lPsdidral
m cr ocont ?gmr, Ap%?ftgg{eﬁ%ﬂge%sgﬁ%c%%h?%g%ﬁ ecfl3§ ?)' rcuia?és éA%I Sp,os?:i el d

Pr ogr ammalpreceSsare a Apecigbp (ipe@ApYocessarLa tenveatipnel pracessppea adigiial swgpabt ed
circuit (I Cd andég )a stlat 8 maﬁhi.ne. A grocesnseor”ing earsnsigr%i 1atci on \SMiItlh

sof tware MAY“HRu J)tgpl‘ﬁﬁ?l]écﬁé? PUEFOPLRSS ScfrF’e(bue%cy 15 GRS ORI Y 01" use in
a W r el essiskdcrdtsdn {vithet BSPecowé)i d con¥WdRdY, a Hii&octtitbIDer Alpplitkdion Bpédifinal ,

base station, radi o network controller (RNC gr any hozéipéorrﬁut er.. The
WIRU may Heteggated Gireghs @ilGeo'igkdtirom le Gint Sfroxe P CAShar ik e
and/ or - sof t\&ffer %rbfﬁﬁtegr%ﬁﬁuita(lm,(éﬁlw&aa{'?ﬂa%e Mﬁhﬁ‘e. a videophone, a
speaker phoné, a vibration-device, a speaker, a m crophone, a television

t ranscei vey precehsords: fssoeiatimadwith, seltweaseowmydbe asi wetiogilemgenb dutaslio a

frequency .nodul ated (F radio unit,.a liquid crystal di CD) di spl ay
ni 0 an PGP Fiegheeket B Rs hirotis e B ear fregva e RV iRy i ¢
player, a ecqBfibed @EY, tertivihl®RAs8 BRI, 24 HEBEYHEcordfolldH(BINEY, oPAAWSET ,
and/ or an;i] wireless |local area network (W.AN) nodul e. | .
ost computer. 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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What is clainmed is: 1. A nethod for processing control information by a
wreless transmt receive unit (WRU), the nethod conpri sing:

receiving an uplink scheduling grant for multiple transmi ssion tine
intervals (TTlIs), wherein the uplink scheduling grant conprises transm:t
power control (TPC) information and additional control information; and
decodi ng the uplink scheduling grant. 2. The nmethod as in claim1l, wherein
the upli nﬁhété Fﬁé({}g grant is received on a downlink control channel,
wherein t control channel is nmultiplexed with a first control
channel using code division nmultiplexing (CDI\/9 3. The nmethod as in claim

1, wherein the TP ormation i s 4. The method as in
claimi, Wheretf %?éir}ja EﬁOP?SS’I’i‘ﬁICOE%‘ﬂtl?% tgﬁ%t;ynaa‘{v r8fr?ss t(%ﬁ?’ilt TEEIVe

acknow edggy/( Wm@z:lgﬁp%ﬁgg%o&ﬁglwm) information. 5. The nethod as in
claim1l, wherein the TPC information and the additional control infornmation

are quadr at ur eepiidsg as bplink dcbgduiing EQRPSK)r m@iﬁmeétaéémwdﬁﬁélln@ m@I’V#fhe met hod
| f t t trol
"ot of mat 1015l WP SRS e R B BT bR P RS el BOG coRSL R TS,

channel . iAformBgonBidvwiditasal conGoRinfdrhativiienei n the upl i nk schedul i ng grant
is received on a downlink control channel wherein the downlink control
channel is wld%%ﬂlégﬁwmllﬂhs@eﬁ}lh@g@@ntroI channel using frequency
division multiplexing (FDM. 8. Awreless transmt receive unit (WRU)
conpri si ng:

2. The method as in claim 1, wherein the uplink scheduling grant is received on

a downlink control channel, wherein the downlink control channel is multiplexed

with a first control channel using code division multiplexing (CDM).

3. The method as in claim 1, wherein the TPC information is defined by two
bits.
4, The method as in claim 1, wherein the additional control information

comprises acknowledge/non-acknowledge (ACK/NACK) information.

5. The method as in claim 1, wherein the TPC information and the additional

control information are quadrature phase shift keying (QPSK) modulated symbols.

6. The method as in claim 1, wherein the TPC information and the additional
control information are received with an implicit mapping to an uplink shared

channel.

7. The method as in claim 1, wherein the uplink scheduling grant is received on
a downlink control channel, wherein the downlink control channel is multiplexed

with a first control channel using frequency division multiplexing (FDM).
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a receiver; atransmtter; and a processor in comrunication with the
receiver and the transmtter, wherein the processor is configured to:
receive an uplink scheduling grant for multiple transm ssion tinme intervals
(TTIs), wherein the uplink scheduling grant conprises transmt
power control (TPC) information and additional control information; and
decodi ng the uplink scheduling grant. 9. The WIRU as in claim8: the

processorg further hgdired Lo init (WTRU tiggei ve the uplink scheduling
grant on a domﬁlrr?ﬁegg%ntrolf gﬁaﬁﬁ%’l,( whe eciorr?ptlhegdomnl i nk control channel

is multiplexed macdibera first control channel using code division
mul ti pl exi ng (C@g}s. ... 10. The WIRU as in claim8, wherein the TPC
information i & M HY two bits. 11. The WIRU as in claim 8, wherein

the additional, GERIES inlcBiAf RSN WHARRY lcs8Seraml leytatgRtaORhasinow edge
(ACK/I'NACK) information. 12. The WIRU as in claim8, the processor further
conf i gur ette ppmceessor is configured to:
receive an uplink scheduling grant for multiple transmission time intervals
(TTIs),
wherein the uplink scheduling grant comprises transmit power
control (TPC) information and additional control information; and

decoding the uplink scheduling grant.

9. The WTRU as in claim 8:
the processor further configured to:
receive the uplink scheduling grant on a downlink control channel,
wherein the downlink control channel is multiplexed with a first control channel

using code division multiplexing (CDM).

10.  The WTRU as in claim 8, wherein the TPC information is defined by two
bits.

11.  The WTRU as in claim 8, wherein the additional control information

comprises acknowledge/non-acknowledge (ACK/NACK) information.

12.  The WTRU as in claim 8, the processor further configured to:
receive the TPC information and the additional control information as

quadrature phase shift keying (QPSK) modulated symbols.

13. A method for transmitting control information from an evolved Node B
(eNB), the method comprising:

multiplexing a downlink control channel with a first control channel; and

1500



receive the TPC informati on and the additional control infonnation as
quadr ature phase shift keying (QPSK) nodul ated synbols. 13. A nethod for
transmtting control information froman evolved Node B (eNB), the nethod
conprising: nultiplexing a downlink control channel with a first control
channel ; and transmtting an uplink scheduling grant via the

mul ti pl exed channel, the uplink scheduling grant conprising transm ssion

power control (TPC) .infoitnation and information.fqQr [ transm ssi on
tinme interval séa{lﬁ*ﬁ*ztgﬁlg ariﬂ@’l*ﬁ‘e“ﬁrﬁ“ﬁ% ggg{ V‘ﬁq@ réllgﬁ%pie%,e d ?Eérlﬁféﬂrﬂ&corrpr i sing
transm t tiuo AGCNAGE bahOdomBsaiy thinkhistidg pbWe: éontrol (TER(G)dnformaorThe met hod

as in claim 13, wherein the TPCis defined by two bits.
and information for multiple transmission time intervals (TTTs).

14.  The method as in claim 13, further comprising transmitting ACK/NACK

information with the TPC information.

15.  The method as in claim 13, wherein the TPC is defined by two bits.
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