METHOD AND APPARATUS FOR CHANNEL RESOURCE MAPPI NG | N CARRI ER AGGREGATI ON
CROSS REFERENCE TO RELATED APPLI CATI ONS [ 0001] This application clains the
benefit oWoWofi/sprsevi si onal application Nos. 61/293, 540pCirtusdoldamas y 8,
2010 and 61/307,721 filed February 24, 2010, the contents of which are
hereby incorporated by reference herein. FIELD OF THE | NVENTI ON [ 0002] Thi s
application is related to wireless comuni cati ons. BACKGROUND [ 0003]In Long

Term Evol UM]?PI-IG-I?@NBGAP?% AT 113 RNHI2 EEEO??‘M;E PP 2

Wi reless transmt/receive u(ril?t R%) vC\nt dovvnﬁ n DL (aw% upmk (UL)
resources on a single DL cBYIGARRIRR AGGRBEGATIONarri er, respectively. In
LTE R8, the uplink (UL) Hybrid Automatic Repeat Request (HARQ nechanism

(ranoni tted byt ho uinsS BRI RENGEI0 MnEA R RPREAERARE Ses both tne
physi cal (&bo) |aye’1‘hi@%}3‘hb@bi&‘?éﬂbﬂﬁ% ACECBSS I8! phoVREIndl Ay Blicatidle WIRU

recei ves acknow ed%ments negati ve acknow edgnents ( ACK/ NACKs) on the

physi cal RRQELEAP 4P dHed hamwaly § R91emEnd 7,721 fitedd gbppary #hy2WBE. used by
a base stai] f I .S S] f. #5(8 A NACK), in
response t%fc?!3 %%thfr}lts @r@pgga@g%gﬁ 118 L aﬁfﬁfgﬁ‘éﬁn&?gfﬂeﬁﬁ [ 0004] User
multiplexing in LTE R8 may be perforned by mapping nultiple PH CHs on the
sanme set of resourc t i constitute a PH CH group. PHI CHs
wi thin the sane PHI%ﬁJgﬁ(r)@E @Eﬁ%@ﬂ@iﬁthr ough different orthogonal

Val sh sequemegs. | mMAL dpliRidnOdREl kbt SRETRS cohanalitdtpsover head, the
PHI CH i ndex pair may be 1nplicitly associated with the index of the | owest

uplink resource bl ock used for the correspondi ng physical uplink shared
channel ( PUSCH) traﬂg' R%ﬁﬁj the cyclic shift of the correspondi ng
upl i nk denodul ation rererencé Signal. The association of PH CH resources
and the cyed03} shi flinsLepeDéren Flvelualodno@AH) Rel@fseth@ & adarbadd statianandyr equency

resource to several WIRUs in support of .upli Mul ti-User. i.pl e I nput
Ml tiple CHRPEHTC(MIRFIRD) frapimitfecRye anibrd/ Wd‘flaﬁewa{}rlmi%?ndm CH
col i si ongy)ih@s (BLy §ekdure&f MShnginghe [?J@”&%rﬁ@?)ané@%%%ﬁ%ﬂOMrié}!( (DL)
and uplink (UL) resources are associated wth a single carrier and a

si ngl e UL respreciigely. r &z pddt R¥ethe uplodo 5P Lh Hybirid Agtompdter Rubead| Remsiesly st ens,
the WIRU TBUIRG ARRhONSd Qs BRIAGNT RN UL LpLe component, carr i er s
(CCs), su as™f or exaﬁﬁ SWPTREE 1 dsOREObL conﬁ%ngn? Carrrer® and at

| east one dbta paspabapingaittddeby tROVYRRY My Ut HARQ dun@bnaditpggiegat e a
di fferent nunber of CCs of possibly different bandwi dths in the UL and the
DL. A one-SPauGiseossehothi thsshliysigsé il laper ppd dheaMgdivme AgcescCaalrohot exi st

n mul ti-gRiAder Wyee! esqwhgyst QERU! N fr@cf%%vres”“' éékn%%éd%ﬁeﬁg%/h%lg%% Systens

may use cross-carrier scheduling, where exanple, a nay carry

i nf or mat | eckpeviedgennts AGK/NAPKs) Wn €8s . pHye0:86]ICABSS indicatoercheainetul i ng
may i ncl UQEHE&EBS T%%E Iis!, %fle %I% may be used by a base station for transmission
of HARQ feedback, (ACK or NACK), in response to Uplink Shared Channel
(UL-SCH) transmissions.
[0004] User multiplexing in LTE R8 may be performed by mapping
multiple PHICHSs on the same set of resource elements (REs) which constitute
a PHICH group. PHICHs within the same PHICH group are separated
through different orthogonal Walsh sequences. In order to lower the control
signalling overhead, the PHICH index pair may be implicitly associated with
the index of the lowest uplink resource block used for the corresponding

physical uplink shared channel (PUSCH) transmission and the cyclic shift of
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resource allocation. In these systens, a PHHCH may be transmtted on one DL
CC that may be associated with nultiple UL CCs. If the PHHCH is |inked to
two or nowe 2PLIBBKSY t hen application of the LTE R8 PHI CRCparsacmeiogrsss
selection for resources may |lead to anmbiguities and collisions. [0007] PH CH
collisions may al so occur with respect to spatial nultiplexing. In spatial
mul tiplexing, multiple transport blocks may be transmtted using nmultiple

antennas ygi ragnl%glpal iuf)ﬁhkf(ilérﬁ(gdﬂg"b{ﬁ Ciéi*erérﬁ%oﬁéﬁﬁ birac k(& lod BElex. 10

other words, multiple Tayers of signaling or nultiple streans may be
transmit t 6 resnuiredsphrel st eyvliasshifss agatlhehe abecRB phthexsarid émet or e,

i t hat h st d i ng ACK/ NA t he i | at ed
o Pt Cir B eSS STPOaC apovac ' N TR e pEom ek AESREFger = ©
appl i cabl eftipsddnbat Nultiplpl @%ipg. MEBUMIKRY. [ GA0BITFE RSB0 dhepndirapar at us

for preventing physical_ hybrid automatic repeat request I&HARQ) i ndi cat or
channel ( PRVCEYitisaior S EGIEsolgpions) (p gitspalt of ypingthmspme kBs)asinge the carri er

system or d%{ﬁﬁg&@!%g%ﬁ? L@hn&@ék@i?&%so%&ée%agﬁe QVSkiat Ghipl & BRLeNMES, are

descri bed. dividing resources or groups anong nultiple
conponent cemnen arda 0% ULusirngr,ansbeasiselyni ng unused or vacant resources to

CCs, forci sage ;of adaptive HA rocesses | cified scenari os,
setting alUiiAle ol RBIEGHHEE LhFERS oroione tir MaThoRahee apFi o
denodul at icoRfifela it ensltignatsin HdMRPlat@erd (OCRY, B ababtiexd@ple, with

sem - persi stent scheduling, and assigning a different first resource bl ock

for seni - gérieasit @t Ddcprapineny aapriphindealoleaste snaddl camderealc 688 esponse

grants for odre : NS nor e
detail ed lrJI‘n e{r]‘?t}gﬂrjldllnng fa?ﬁgfglﬁggscﬁ%k%e%@g%eng escri %?IQ%%] éfgi ven by
way of exaopdiblyl nliferntnbandmidehd hint e atdonpahytheg Dit.aw Agsnetresied n:
[0010]FIG. 1A is .a,system.diagr of, an | e communi catigpns systemin
whi oht one "BRCRBTRPATLRFGLELE DRESar e e ey By it ENBh o N GOTATE G 18
is a systemdeadsammd. BfeKaAWhEcitric BB eds AR MaQGRk \¢eoddtalriéMTRU)
that may be used within the communications systemillustrated in FIG 1A

[ 0012] FI Gschedulinga whese &n eraagplam dIL &1° evashpiey armasiceaxstineninver k and an
exanple ¢ J r hat nmay be used within the comrunications system
illustrat glé&tl%?%:%éq . [O013]FIGs. 2(A), 2(B) and 2(C) illustrate three
di ff er ent [0@®]i gur aldoessarrier scheduling may include cross-carrier PHICH

resource allocation. In these systems, a PHICH may be transmitted on one
DL CC that may be associated with multiple UL CCs. If the PHICH is linked
to two or more PUSCHs, then application of the LTE R8 PHICH parameter
selection for resources may lead to ambiguities and collisions.

[0007] PHICH collisions may also occur with respect to spatial
multiplexing. In spatial multiplexing, multiple transport blocks may be
transmitted using multiple antennas using an identical first physical resource
block (PRB) index. In other words, multiple layers of signaling or multiple
streams may be transmitted over multiple antennas using the same PRB
index. Therefore, given that each stream needs a corresponding ACK/NACK,
the issues related to PHICH collisions stated above with respect to multiple

CCs are applicable to spatial multiplexing.



for carrier aggregation; [0014]FIG 3 is a flowhart for an exanple nethod
wher e physical hybrid automatic repeat request (HARQ i ndicator channel

(PH CH) rweaoriomssiser groups are divided and associ at ed RCThiSecampersnt
carriers; WD 2011/ 085159PCT/ US2011/ 020458 [0015]FIG 4 is a flowhart for
non- adapti ve HARQ procedures at the WIRU;, [0016]FIG 5 is an exanple

di agram of both conti guous and non- contiguous resource allocations for two
users with two upli@gyeamgeypent carriers; [0017]FIG 6 is a flowhart
illustrating HARQ procedures at the base station; andl25 [0018]FIG 7 is a
fl owchart [0008)st r atMmjloHlAR@dmmnae@muISésr ateveh8nyRysicBENAidBuDESGR PTI ON

00191 FI G 1A t 100 i whi ch
bne o orerditutnBed BB MR HRTRNS FATRL R bR O iR Bt | ome

syst em 10Q@o@andsle dind nillpt @ raict et eBySt WARA h]ﬁinsﬁﬁﬁ‘l/rhgjﬁﬁﬂﬁplétsﬁfﬁa,m§ uch as
voi ce, data, video, nessaging, broadcast, etc., to multiple wireless users.
The comuiVeihat PEHEPIey SREANPE0 argy depamied. nilethosise may elngsileyiyiding access

such cont gpl,§,IO0YY r&f}ﬁs %%d Quﬁfl RY 3G ﬁ&ﬁowr?i%%s g u&'élﬁg hd el ess

bandw dt h. For exa mmuni eat | on systens 1 may enplfoy one or
mor e chanratemgamgewlsusedtdno&ttsantsmshuuss @@wsdfwcmgowagmbf a@ml\@cﬂéﬁﬂ (CDWA) ,

time division nultlple ess frequency.diyvi sio access
(FOVRY | onPHSgOTal™ PRRRETERERRITIo SRk Gar iIvey FErh. Pabe risthy B B ¢ ne
li ke. [ 00206:Aspsiiong ulpmi.nE| @macﬂllaﬁlbﬁ T RIFBRR §1@hhl@n@)MY{S§ 801 al QPe IBYs

value for semi-persistent scheduling, and assigning a different first resource

block for semi-persistent scheduling uplink resources and random access

response grants for multiple CCs.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] A more detailed understanding may be had from the following
description, given by way of example in conjunction with the accompanying
drawings wherein:
[0010] FIG. 1A is a system diagram of an example communications
system in which one or more disclosed embodiments may be implemented;
[0011] FIG. 1B is a system diagram of an example wireless
transmit/receive unit (WTRU) that may be used within the communications
system illustrated in FIG. 1A;
[0012] FIG. 1C is a system diagram of an example radio access network
and an example core network that may be used within the communications
system illustrated in FIG. 1A.
[0013] FIGs. 2(A), 2(B) and 2(C) illustrate three different configurations
for carrier aggregation;
[0014] FIG. 3 is a flowchart for an example method where physical
hybrid automatic repeat request (HARQ) indicator channel (PHICH) resources

or groups are divided and associated with component carriers;



include wireless transmt/receive units (WIRUs) 102a, 102b, 102c, 102d, a
radi o access network (RAN) 104, a core network 106, a public sw tched

t el ephonewoeab1mnskisf PSTN) 108, the Internet 110, and ot hecTristewokesd12,
though it will be appreciated that the disclosed enbodi nents contenpl ate
any nunber of WRUs, base stations, networks, and/or network el ements. Each
of the WIRUs 102a, 102b, 102c, 102d may be any type of device configured to
operate angQy coMufy CALe.al ikl %reﬁo%n SRAEANIRIG RYciRfeOhs AP €.
the WIRUs "102a, 102b, 102c, 102d be contigured to'transmt and/ or
receive WW'ERUSS si gnal s and may |ncI ude user equi pnent (UE) a nobile
station, ed or bi.l e subscriber unit er cel lul ar tel ephone,
a personal éﬂ#%l t al % ét]e?nf’1 (E’fﬂ?ble d @pﬂ%%é)gh dopglﬁfl%s AN8PBook, a
personal  ceRpai®ls, r@sotl@@cana@atm@swomeﬂvaﬁsls@ﬁnwfh teensphEk —hfeheani cs, and
the Iike. [0021] The conmuni cati ons systens 100 may al so i nclude a base
station 1f38'¥ifd a base station 114b. Each of the base stations 114a, 114b
may be an e of i i hgﬁf@ t | east
one of thiOQ/\%II}?QUs 10];? qg%%qml‘%cg%w%%rét%ﬂgfeam %bgkigdgg%ﬁggt%%g%i or nore
comuni catstadmmendd2ks, such as the core network 106, the Internet 110,

may b o BALET! T anckvd: X el BT e S A R D ERGHE B a oo Node

B, a Honewhpue B, a site controller, an access point (AP), a wreless
router, and the like. Wile the base stations 114a, 114b are each depicted
as a single elenent, it will be appreciated that the base stations 11l4a,
114b may include a AR §F § cted base stations and/or network
el enments. [0022] Thgﬁg‘ase st%ﬁ%ﬁeﬁﬁq% be part of the RAN 104, which may
al so i ncl ja@ a9t her BHSelAStiahidagaandl et erahwir donehenmzatisng spdteshdd®h) , such
as a base.station controller SC di o network controller ( C) rel ay
rodes. ot dn WhsRpAEE okt BeTo it Rrt st SRTERE 56 Per R BeTi)

confi gur edofn@nidigdtsdtst syRcth 0100 88T HE aVWnhiBi§IS sacgéagn@sﬁexw thAt Pprévinad t i cul ar
region, which may be referred to as a cell (not shown). The cell may
further beowlient.deerh as ovoiest |dagacvises. n@@sa%mrrbx@dcwe etel fo amelgplat ed with
t he base 4a ne
enbod: men HRS pass” SRR eaE Pk 1L SRR B iseTE o
for each seetsorno o:ﬁccted;te stieh | coritanarthtchqh ehbogharant , oft hestdas eepuaddson 114a
nmay enpl oy It| pl e- I out pu MD) technol ogy and, therefore,
may utili 2@ Hﬂﬂn& ‘?S]Ir% Bt g’ﬁ%@‘g 8F{a’é‘£ifh(tgﬂ%é?%mudlflc%twgséé(ﬂems[ U&S] The
base st at ingns ldfigy chb4br Wrecmlcé’ctc@sswlﬁé%hw QlchMRE &oE diBRiIATRUS
102a, 102b, 102c, 102d over air interface(s) 116, which may be any suitable
wirel ess cowitinhd cacdssnGDMA), ( timyp lerladnomflhaaiaeamysS( REYMAN draamaney,

116 my beasiagriii gL fhikispast B 3R] SBnBsicabtl rady -

[ 0024] Mor & BEYIACSO- EBMA{), and thl@hkél above t he conmuni cations system 100 nay

be a mul tipl e acces s;LPtem and ma)[ gﬁﬂoy one or nore channel access
schenes, $%¢Plas Boain POiR, 1ermka, cosanppigationn evetfan | 19 masor

exanpl e, 1Hﬁu9@%r§%§§ 'tﬁ'?lsﬁﬁﬁ‘f"ecbﬁe %tWTWS)af@at %ZWRb@c 19022%1 a02b,

102c may i nplenent a radi o technol ogy such as Universal Mbil

Tel ecomumidiat horess Syeswerk ((BIIQH\B) 10%r pesirei a¢twRali w%caml(cwmyhe%| ch may

tablish, th t f i d .
e e CAMREAL B, BRCYT Qo8SLAP oAl Tt SRR e NS,
and/ or Evaehyath #HSHA lﬁd‘@ﬁﬁ'@haté’(ﬁﬂﬁt Y digtidssd e mtogiinSie @dnfamvplhidknyPacket

Access (HSDPA) and/ or _Hi gh- Speed Upl i nk_ Packet Access@ﬁe SUPA) . [0025] I n
anot her ermb@ehar@htVTRHe. Bhis e aeRs GAUHOTS: HMHOR MR mepa, Eegppt 102¢
may i npl eggRtwRR dj L agbpok 4§, a$ LEV. Ter restid dio
Access (E—Uéll'w? Itj\%h%ﬁh mg)y es?)%)tl) ]"l%sﬁ ﬁ% El%wﬁgjgr%d?gld%l% Ugl négd tde?ﬁg Term
Evol ut i on opbiEE aaddﬁmom&mmzedvmdléﬁﬁ-em)wro[n@&zm | Byowvdmenf exdholienent s,

t he base at an| R 02a, ,102b,. 102 i npl. enent radio

t ochnor ogthe WaRw s 10z Entodn oo "o Ped SRR e filina P R p bR TR | o

M crowave Access WNAX) , CDMA2000, 000 1X, CDVA2000 EV-DO, Interim
Standard 2000 (1S-2000), Interim St andard 95 (1'S-95), Interim Standard 856

(1 S-856), d obal System for Mbile comunications (GSM, Enhanced Data
rates for GSM Evol ution (EDCGE), GSM EDGE (GERAN), and the |ike.




[0027] I n other enbodi nents, the base station 114a and the WIRUs 102a, 102b,
102c may i npl enment any conbi nation of the aforenentioned radio

t echnol ogvexo11Rssisexanpl e, the base station 114a and t hecCWiRusi100Rss 102b,
102c may each inplenment dual radio technol ogi es such as UTRA and EUTRA,

whi ch may concurrently establish one air interface using WCDVA and one air
interface using LTE-A respectively. WO 2011/ 085159PCT/ US2011/ 020458

[ 0028] The Dase. shialban shhah 'aﬂdFJn%, Iy uF@r %qmé;n%rﬁsamﬁua GhobitMe Node
B, Home eNode B, or access point, for exanple, and may utilize any suitable
RAT for f atitian, at ifixgd v slobds wbrewledri vhity ai pager] ecedlidad taleplagnesuch as a
pl ace of busi ness,. one,, a.vehi¢cle, a c us, and the like,, In one

brbodi menderiong! pelaCoRreutbe fbShan AmaRiR 203080 Sl Frpl erent a
radi o techoedongy comphtars al tolbhBR al¥itelseSeabir $bnauiér eleessnicocald ar ea
network (W.AN). In another enbodi nent, the base station 114b and the WRUs
102c, 102&hﬁﬁ-einplenent a radi o technol ogy such as | EEE 802.15 to

establish hrel e : ran( . :

erbodi ment " Te bascrSFaRraRerfirRR s HRIOGHRE M ol FRES N | e a
cel | ul ar - BadedhnRAT baee gtationCOMh. EBNA200I0; b&SVkstaltibks 11%&- Al4ketay)bd o
establish a picocel] or feptocel]. As.shown in FIG 1A ,the basg, station
TTb oy RAYEVRS i sette sOEGRCH FHERED et MO o Fb TBhae
station 1IgDRURY 100h, DROCqUOZELA102d agLemsilliR |dtasned 440 vi ambhe core
network 106. [0029] The RAN 104 may be in communication with the core

net wor k 1G6MmiHIed 198 pehEoXsy sughh @sofhenetraoret Webafi0gurtbe Ingerpeb\iille voi ce,

data, appli i oi ele | e ocal - LR vices to
one or rmrag(dgo t?%zn?k%%%&%%a}%ﬁ& : 5f1%%g%51§’0§1c€ Big—%ar &%klé)grlr%/ﬁel ,4 21’t ?gibcor e

net wor k 1GGayrby aaey tdamscalér eativn gBTShid Node Bs anviNeele, B,roHiohe Node

| ocati on- hasegd servi ces re- pai alling, Intern connecti vi t vi deo

di st 11 but ok T8 NGrPof SN PaL iR Gi isget POSLApF Ly RSP HLersuch as
user aut heniitgatiken. whllt ARY8RsNQhtiSRO M4, N 1kh Gre BAch Ubpitidd adg sRR eci at ed
that the RAN 104 and/or the core network 106 may be in direct or indirect

comuni catlement ithwil he epREated dhakethst kaset HhatiermblRAT 145 mae irMnde1 04 or a
di fferent . XQIP, ' It i o the RAN 104,
whi ch may agé-l;lﬁ]tn:l:l%irrz()?rllg aéno(?]i?-e %@%ggéélagﬁp %%ﬁﬁ&rg%??g{iﬂ%g%%ggg' network 106 may
al so be i fo@2jnmuni cBhé basamstatioanbi4aemhaRAN Haatof theviR) Nerqal, ayhitly naayGSM r adi o
t echnol ogy, [.0030] The core network 106 may al so serve as a gateway for the
WIRUs 1023 1sorigshide aaber basg jatignser g%n?wrggiw%@fn%émfgeﬂfﬁf 4310,

and/ or ot hefasRetesKsontidller (BECR M dEO Bk ddnkislier CRNEYI felsihbddaed

t el ephone networks that provide plain old tel ephone service (POTS). The

| nternet :iQ Why b‘aﬂ@sﬁ@d@nallgia@bai/orsm@m@rtaﬁlm et donmmecheerndsrped &

net wor ks and._deyi c t hat use conmmo 0, nicatio rotacol s.. such as the

L ansm oSO RanE T Br ot e F e L rOB oo o Pat 25 APIAF CrReo LR and 1 he

i nternet peakfieedd {d B aicelit(het JKRHH)P T eslheiaypfuotieede &iided.inThelnet wor ks
112 may include wired or w el ess conmuni cati ons networ ks owned and/ or

oper at ed B§Ctethef 0k 8¥yPel: sho el dseociatst Vet Hhe dase sEatey hbtk 82172 nay

i ncl ude angliled iSQf BubeLWAbKs CIRNECHL IS AnPRRIREntTRAE HRANStatyUl Eludray

enpl oy the sane RAT as the RAN 104 or a different RAT. [0031] Some or all of
t he WIRUs mi@2mcludiihred 02osceioad, i.e, omelacmbsedat pbits eylst lanaridbermay

i ncl ude mul t,i -.-nmode capabilities, i.€., the WIRUs 102a,, 102b, 102c, 102d may
ol ude. martioiBeRy oBS Bt Lien  Laaiie st G vl TR e A (PHel ess

net wor ks @vesutdiMMOgRtchMol@lyessd, tHeksford;ahagXaileemuttiite WHkkcER2es shown in
FIG 1A may be configured to communicate with the base station 114a, which
may enpl oiorae%élsleﬁﬂoépfﬁﬁ‘s"é‘(]jl-radi o technol ogy, and with the base station
114b, whi y e [ Q232 is a
system di i@ﬁ of ﬁgggéél).@(g%p%tgﬁ VEﬁ'gR%g%L g%gslﬁ%g}ﬁgm\/\ﬁh:a%%éf% 1B%r@t ﬁlem\gf\%RU 102
may i ncl udé the BYDREs d02al11@b, d 0B¢, alfRdeiver mirl RBerfacd(s)ahisniviliicle oeiyviee el enent
122, a speaker/mnm crophone 124, a keypad 126, a displ.ay/.touchpad 8,
Fr o AR e s e Bl o

gl obal positioning system (GPS) chipsgf 136, and other peripherals 138. It
w Il be appreciated that the WIRU 102 may i ncl ude any sub-conbi nati on of
the foregoing el enents while remai ning consistent with an enbodi nent.

[ 0033] The processor 118 nay be a general purpose processor, a speci al



pur pose processor, a conventional processor, a digital signal processor
(DSP), a plurality of mcroprocessors, one or nore mcroprocessors in
associ at iwo 2itdss®E9IDSP core, a controller, a m crocontr ecCrars0iAppidsgat i on
Specific Integrated Crcuits (ASICs), Field Programable Gate Array (FPGAs)
circuits, any other type of integrated circuit (1C, a state machine, and
the like. The processor 118 may perform signal codi ng, data processing,

power con%@foma %{ﬁﬁaq%%gm uRELAERS DD, ﬁagfeq:ig}ﬁpytcg.t hek JiPﬁ%HQf]bg' ity

t hat enabl es the to operate In"a wreless environnent. T
processor 1168namabe by abbslpldadbing anheuitablesedioacess20chnooh(Reel). be coupl ed

to the tr it/ recgi ve ele 122. ile Fl 1B depicts the processor
198 and t RO s caols BuaREl, o paled afnsotan orRbifipi SRR eo; at ed
that the poocasse d hdulaiplk hfRst EARSALAN@ M OmPlyy bee bitre@leadiRentbget her
in an el ectroni c package or Ch&kpﬁgﬁ&gom The transm t/receive el enent 122

may be comFiegErekemnes tshgh i ¢D N4, dDA. 8 e S-ERAMA. 4nbHRe a base
station (gug ’FBP%{)&@P%, %Bé‘tb!ag@ st 19¥805n e RAN 164 %Bﬁa@g WJI%% or
exanpl e, in one enbodinent, the transmt/receive el enent 122 may be an
ant enna cdARaglidbd 102¢ nragnsmlemantdA ordiodeehnvdoRFswihgarmUsiversaldiotiter

enbodi nen the transmt/receiv nt 122 .be an j r/ det.ect or
confi gur egiell%omlh%lﬁ?ttw%%ysg??r@é\g#‘sgﬁ?ﬁeswlr%%/dl\)/?’scﬁﬂsgaﬁ%ﬁt Wi“ilﬁhal s, for
exarr_pl e. |nﬁh3y%1st@d]ﬁhh$he eéiboﬂitéﬁ_ﬁ‘élée 1tlheubfr@nwu&lfdrﬂc@]_yMAekW(ﬂDMAlb:ﬂ may be
configured to transmt and receive both RF and light signals. It will be

appr eci at SHCDA mpe ipelyds ropymerispijen diretpsels sueh amylise-Speed ikpsked to
transmt r i Vi i i N&: i . ]In

addi t1 on, " Fho(EE R, SRaRREEAr TR NHp A PSS MATRal R LT 1
as a si nglSpeed dwenilinkt FackFRNcARR (MBD R A hndier dhighritpeedrUplink Packet
transmt/recei V%Wnt s 122. More specifically, the WIRU 102 may enpl oy
M MO techﬁt?lc?ﬁjﬁ. , in one enbodi nent, the WIRU 102 may i nclude two or
nore trangoadds|r ecei MeaRHBRR RhTHodZRent tHe baltlstd e 1204 @RAahe WARUS
transmtting and receiving wireless signals over the air_ interface 116.

[ 0036] The 1pga,n%9;?éi,\ﬂé>2c g mplem@récmwé@ rteehnadogiosiyibate Bvabvedi GNEISS t hat

to b it b ' ! : dul at
the s gnars fRATLAERoRect IS DIRT WEE oy B BL BT The SBRRa40L A0 R0 P
above, t haesIWERLbHOPemma ¥ vbar&nniUTH) -amdte IcRpAdivhhtdde@. TEFAUS, the transcei ver
120 i ncl ltiple t el f bl | th R
communt cal@3ila mil 11 BHET A0 Gtk derieR. SatonEEEceond 1he Wal Gkanpl e.
WO 2011/ 0&6%&,915&2*156 @%@My%ﬁﬁéﬁeﬁ@@ﬁdﬂ T&%ngfo%?é%?s%‘éﬁ oS IBEH svhes\W&RU 102 may

be coupled to, an y receive user input data from the speaker/ m crophone
124, the RNégpduide2dntezprirabilithefodi Matrayaveudigeas ABSIAXD. (CDM200§ui d
crystal di ) i \ r, or i Cyli e Ll nog- di ode ( OLED)
G Ll 2y wSeyPehe 1) CLAAZSY R R0, PRl 3 it ko TR pAO Rl

speaker/ mStangdngs A84)5) hneekayPachdh2d 35a1ky-856)1 Géobdl Spkiayd feudbipdd 128. | n

addition, the processor 118 maé access inforrr?t L@g fro and store data in,
any type 6?%%1%11@%1@1%W, Eafanceds Deg ratss- tenavb e oty ¢EP88%and/ or
the renovahdg mr(ﬂE@@m Tha tReMeenovabl e menory 130 may i ncl ude

y (RAM,

random access nenor read-only nenory (ROM), a hard disk, or any
ot her typd0@¥7]menorln sthoragebeatbvients, theebasenspabibhel Weneng the2WHRUs ncl ude a

subscri ber, .Ldentj, t dul e I card .MTenor tic a secure digital

(50 renorg2Rale XaAP it i Bhba A horf o BRERA DL b ErRetiiGed? 135wy
access i nfedhildgdss. Toe rkampll, $he basdlafadionnl 144eAd thd WARTUS 1024, 10i2psi cal |y

| ocated on the WIRU 102, such as on a server_or a hone con'ﬁuter (not

shown) . [ d038mrae egeh ceydement stughyradios bshaolosisr sudhoas t WeRpodee Bour ce
134, and ey Rew HORNhAEEM L Ll L PIIFoANS GheERRL AQInd WRIANIN O Lhe
ot her conponents I n the WIRU 102. The power source 134 may be any suitable
devi ce f opnpenemtadatehesivd RUELO2esifeotivelyanpl e, t he power source 134 may

i nclude one or nore dry cell batteries (e.g., nickel-cadm um (N Cd),

ni ckel -zinc (N zZn), nickel netal hydride (NiMH), lithiumion (Li-ion),
etc.), solar cells, fuel cells, and the like. [0039] The processor 118 may
al so be coupled to the GPS chipset 136, which nay be configured to provide
| ocation information (e.g., longitude and | atitude) regarding the current

| ocation of the WIRU 102. In addition to, or in lieu of, the information
fromthe GPS chi pset 136, the WIRU 102 may receive | ocation information
over the air interface 116 from a base station (e.g., base stations 1l14a,
114b) and/or determne its |location based on the timng of the signals
being received fromtwo or nore nearby base stations. It will be

appreci ated that the WIRU 102 may acquire |l ocation information by way of



any suitable | ocation-determ nation nethod while remaining consistent with
an enbodi nent. [0040] The processor 118 may further be coupled to other

peri pher ave 208885180 ch may i ncl ude one or nore softwar epPama/seriloardsvar e
nodul es that provide additional features, functionality and/or w red or

wi rel ess connectivity. For exanple, the peripherals 138 may include an
accel eroneter, an e-conpass, a satellite transceiver, a digital canmera (for

phot ogr aphgogy] Vi depye p2suRhMER S8kb ST h&%ﬁb@@éﬁpaégsmﬁté&{ %’fﬁ%gn

device, a television transceiver, a hands freeé headset, a Bl uet oot
modul e, a NadeqBebipynaretotlathdon &dess adind, Gori ¢xanapldi ghd ahaynilzephmyer, a

nmedi a pl ayer \deo ga | ayer .nodul e, .an _Internet browser,.and the
ke Doosaiteh B MR AT Bo it S5 nRen Mive Mot b LAt HEP 28 net wor k
106 accor gila@ 6o RPN KB, ASeRRl€daafionsus,t hed RAN §iQ4. may empl oy an
E- UTRA radi o technol ogy to communicate with the WIRUs 102a, 102b, and 102c
over the &mbodipent ot rse FiadioraN14bD4aRay the sWIHYS nlA2emifidc #4%n with

the core g Y@ﬁéﬁlt?"?ﬁ’a [ooPe‘E%LIfagy%?hl%ﬁﬁﬁﬁeé%il\y%gf%ﬁw;%ﬁé wiEORss 140b,

d
140c, though 1t w be appreciated that t i ncl ude any nunber
of eNode- Bscahairéae neeneikn(WMHASD nsinsaeethemietthodimentb oblé trert stafivm &Ndde- Bs

140a, 140b 40 e i ude one or nore transcejvers for

communi catPfig i VA el et bod 55 SfsRenl Gondtd BREERIOEE R B JFERbe 116,
I n one enigodiimentestdhRhelNa@@1Bs pbdQmal A4QbnethARE (WEBAN)PLEFBNiNndvhMO
technol ogy. Thus, the eNode-B 140a, for ex&gﬁ%ﬁééggy use multiple antennas

t o transniembgdimeris dhe bgpraptation 1lkdhdand sy &slQdgmay stz t he
WRU 102a. . e B 4 1 Rhe ci ated
with one g?ﬁ%ﬁ)}ag%f??ﬁ( é%‘?"éﬁom??" ?a%iﬂg’gg(s)%’i g?%}/[’o]#)%i Herlghteag):l?ori er

f requenci estabdish anpigodadl @ofehitgesledAs ghbandheFIGadiAy the dmse ceatimnaydnment
deci si ons, handover,. deci si ons, schedulin f users j.n the l.in nd/ or
down | nk. TRARERBS Fice: CRECER P T Pttt G107 R vdntriaae e T1bp, 1a0c
My COMUk&AH& WM $duiidd +886dAe EhOHRErN 118 vifted (A6 QetwdR 106.

2011/ 085159PCT/ US2011/ 020458 [ 0044] The core network 106 shown in FIG 1C

may i ncl ud@2PInobi | They Rfehd§énmay hyatne oppmumi@yiongwithatheeeorp mgtyertevay 144,
and a pac : rk 1 . VWi . of t.he r.egoi ng

ol ement o att S20 AL BE T lk; F nENRc talllg 5o GREMAY iR 48k

appr eci at egplibgtioranyndoe voice bhesmtelrempndtecstay oll®) wwwiees enaldeosr mpes at ed by

an entity qthe n_t he cqre. networ perator. [0045] The 142 may be

connect ed Prelier bt @%d@%s”ﬁfgafwlwpliﬁ CPH BHERAROIOREN & an S
i nt er f ace RARAIIRYIIS@RVR], A5illeh £ ARL, BRAAe 15QHiBNHBE Qerdil&, WEpA2 May be
responsi bl'e for authenticating users of the WIRUs 102a, 102b, 102c, bearer

set up/ confchingatihtarhet lcemrertiveie] eeddondistribation, ceficaramsiée perjogatimghy duri ng

an initi allevaétl j[saguqﬂitgrffutnhﬁo Vgl'FéUgh ]agzuaS’er ]a(l)lg}?é ticli 1(2)8’ QEIQOJ enlti siil%w Thne MVE 142
may al so provi de avcontror ’pPane fURCET ON T Of "SW t'Chi N etveen 't he RAN 104

and ot her FRENSA( ivokilsbewpprdeiatd egd 1y RANer04r asd/or tleckvronegvedk 1@ich as
oM or VODAES bd S0 aBhINS: Sefineel Sodahnieion with oo RARE Fat Shpigy foen of the
eNode may be ect o ect co cation with othe s that employ the

same RAT as the RAN 104 or a different RAT. For example, in addition to

being connected to the RAN 104, which may be utilizing an E-UTRA radio

technology, the core network 106 may also be in communication with another

RAN (not shown) employing a GSM radio technology.

[0030] The core network 106 may also serve as a gateway for the

WTRUs 102a, 102b, 102¢, 102d to access the PSTN 108, the Internet 110,

and/or other networks 112. The PSTN 108 may include circuit-switched

telephone networks that provide plain old telephone service (POTS). The
A



Bs 140a, 140b, 140c in the RAN 104 via the Si interface. The serving
gateway 144 may generally route and forward user data packets to/fromthe
WRUs 1080,201108b159102c. The serving gateway 144 may al oTpsedionz4et her
functions, such as anchoring user planes during inter-eNode B handovers,
triggering pagi ng when downlink data is available for the WIRUs 102a, 102b,
102c, managi ng and storing contexts of the WIRUs 102a, 102b, 102c, and the
i ke. [00 Vi yal y

I A A o o IR S 1 S
packet - swinethedksrmetdweksss at msasomnen erinempeicativd, prowcebacphdht as ghe

communi cati ons .bet ween 102b, 102c and ed,devi ces.
Co048] Tha B PREgb e PRl SO Tk o dRasinns elbesh CUTRE R i

net wor ks. ifiRfrn&x@gidpdcel (IPhen el Tcmuwm&nw@rmyolenaw dget iewWiiRUs1 21024,
102b, 102c with access to circuit-swi tched networks, such as the PSTN 108,
to facilitdke Bgieanrazed oFs el e FOARIYGRARINS 1 09ty orke 2pwnad 2endipi

tradi t] onahelanialy BSOPIAL GALLANG, AN e RN X AT Gucet ey GREe network

-12- 106 I ncl"'ude, or may conmuni cate Wth P gat eway an I P
mul ti medi andutbs;asltodmr( ¢dv5)ne$wpvlerc)mndmed Seroxe:sorasncaa RANer fadgeh lmedyween t he
core network .10 and t STN add core network 106 nmay

provi de t FERIBRU ﬁ”’l[P thejllgg@ ]\%q‘t%aa §esntt he networks 112, which

may i ncl uggozther V\Schﬁéi & Al el @S WERWRI k624, havamr eomvwneshand/ ge oper at ed
by ot her service providers. ’[10049] Wien referred to hereafter, the term
" Conponentconartieqtiqrecyystemc Loiesay inelvdar mussnagde epnabiliies yieathe equency

on whi ch # er e ssi ons
on a domnlvpﬁﬁy%clf? %%r elg terlo'%%L 1%@%% Iif}d%grray I %IE ns(éel%%‘o?rﬂ of DL
physi caI channelisa timg kwitd drg“;ferémtwnelesd; ana@tsto@er ﬂifﬁeralmywuebdss Corkisr ol

For mat cat or annel I t he Phy Hybri Auto peat
Roquest | T CRBRD R M IERG (4 Sheigh piy S Gal LAY Risf Konnel
(PDCCH) , thnRlisdteakitAuht Ib@@étstaiﬁirmpmwkh OENCED p arc@ﬂulahms@oal

downl i nk shared channel (PDS On the PCFICH, the RU recei ves control

dat a i ndi ¢adiorfgchindogsi, aadoritk i e basr piakiopdditbnwhich mey pmrdey aod Effe PHI CH,

the WIRU i rol data indicating hybrid autonmatic repeat
request (I@\ g%eﬁ E[}‘Fvﬂ(i(g%’tgerrent/ negative acknow edgenent (ACK/ NACK) feedback

for a preJo@ed upI i RIG.t tBnisn sgktem ddgrahe oPRGCEkampke WIRRUr e@2Ri vAes
downlink c ntrQI Q | ). messages, that may be used for., scheduling
downl i nk & ElWHriflr]-{Hg %gaf}? 3]2@&88113% FeyPpsEde & ReocoirrD dy2 tesryeser

and/ or conbpok tdarsam/{f&@%]éraneﬂpimra C{ﬁé@ﬁ@ﬂ/ﬁucx@pﬂﬁr@h%ﬁ ltdy@RaMiok, on an

uplink CC (hereafter " may i nclude a nunber of UL physi cal
channel s |anqlzllsn]dwﬁgudma1ﬁ h%&, nlonmen?endabb memeryAye sapovapld ml@nmmlﬁal channel

(PUCCH) and the red ch nn SCH, the
WRU may FrBnSm T use?@gnd 8?511‘; %1 Hgal nthf)E) S‘%ﬂ%ﬁ&a |anorre cases

on the PUBEHphtihgs WERU Iﬂwlltlreamélamd thrdf therWTRIU 102 efdyeinchile 4ipuch as
channel quality | ndi cat or/ precodr nq matri x I ndex/rank indication
(CQ / PM / Rib-cambinaizn ofi th Tersgoingielempyts whilgyrgpaipargronsekeMarkbiae dback.
On a UL CGuH e WRU may al so be all ocated dedicated resources for
transm ssi on of Soundi ng Reference Signals (SRS).

[0033] The processor 118 may be a general purpose processor, a special

purpose processor, a conventional processor, a digital signal processor (DSP), a
plurality of microprocessors, one or more microprocessors in association with a
DSP core, a controller, a microcontroller, Application Specific Integrated
Circuits (ASICs), Field Programmable Gate Array (FPGASs) circuits, any other
type of integrated circuit (IC), a state machine, and the like. The processor

118 may perform signal coding, data processing, power control, input/output

-8-



[ 0051] A DL CC may be linked to a UL CC based on the systeminformation (SI)
received by the WIRU either broadcasted on the DL CC or possibly using

dedi cat edwoanfiigsrsat i on signaling fromthe network. For pexamspéia/jo2mben
broadcasted on the DL CC, the WIRU may receive the uplink frequency and
bandwi dth of the linked UL CC as part of the System nformationBl ockType2
(51B2) information el ement. [0052] When referred to hereafter, a primary CC
may be a G, QReh t'aﬁﬂ/o'rnaﬁ}h%tlpéﬂ ﬂﬁ{cymhaﬁgueﬂ&ryehgbm@'tﬁ@ WSOV ) t her
perfornms the Ini connection establishnment procedure or initiates the
connect i ortvpeleaéstuabll Wﬂhlmﬂtenpwonmdut e Therproémss@Cl 1 hdiayabedogded bethr i mary CC

0,8 N0t B LSO TR TR b BRIP, LEpleL . e

i nfor mat i aMh3¢ENGA3BNAPidtRRhE iphycekfror IRAh O Bhe QadSEeitdNtI0 aniSepdiate My be
supported by a prinmary DL CC may include Sl acquisition and change

noni t or i n§oFPeReSr @sw%]nb‘ft ﬁ@%ﬁ@é%é@qt thiwaaegsseiRELgRnd 4R at{?aljpﬁger A
pri mary Uﬁg%ﬁ% SREERRRPDSLR. G bate pRUGH reRUr ces are confi gured

to carry all ack for a gi en referred to
hereafter [O%Qecondﬁheyt@ﬁsnayrdaelva eﬂ;ﬁneqmetm nmay loncanfpmeahdatyansmeguency

whi ch b d di t
oot abl | ShERIL R drcatas “BeeBoBht o ety [Enarss Al daghr coo.
[0053] I n Ly Relecase &tefBle 11® upkdmkexblple, MAT iode AdhiipaimentRe paat

Request (HARQ nechanism may be used to perform retransm ssions of m ssing
or err onedtANSEHE/Heqsiiek legnantahddi mar dpeynt RateppRUCOTfBIrE tqaR@nsmit

functi onal a bot h h Medi um
nocess Conri TRERARESGlARR, POl abDth R NG %E”ﬁﬂ%é?%f?%mﬂﬁceﬁﬁm iy
per f or m weimértel PDEEK heeqquemitser/detector pemﬂigumd ao traansit aadon roteive
retransm ssi (refe dto.as adapti ve fansm ss on) P

LG aocou o O S i R g e e et y T e et ErEPR et Bt he WTRU
is corr ec&f%sﬁrﬁ@/@éc‘éﬁf& cleR@at dbessaohe E&ﬁlgﬁfi@@l Qﬂttrél{snhh%nﬁi%@ﬁ@%gﬁﬁc‘( - 14-
(ACK or NACK). Wien no PDCCH addressed to the C-RNTI of the WIRU i s

det ect ed, REménMB@ seagbaclt wiblybediuenraeiatasothat e WeRSNpErdceigsclement
retransm §shons, bE%Bnﬁ%LNA o thI& RdeB%efﬁé}J %%8&6@8&1;%%‘%%%&%
retransm sSion, transm Ssi on on e sa fesource as

previ ousl 3g1gm<m by the same process. For an ACK, the WIRU nay not perform
any UL trapsm.ssion or retrans SSI n and keep.the data in the HARQ buffer.

A PDCCH maYW4Hen beld efifiiviey ¢ BRo Rt atPBE RIS 6 mentg 122 51s
non- adapt Id\éﬁlcle&; vimq@ SIS QR ﬁ%ﬁg}@teﬁlﬁéﬁp%e[m@&] Imzsl&ammud%hﬁl}upl i nk
HARQ protocol in LT may support either adaptive or non-adaptive

transm ssmlmioe@rofr‘fé@m%mlsfyérﬂ(sesm)ﬁ mepie 188n-MdepspaceficaliRQtha)Vbe UcHiksi der ed
surmmr | 2od T e NIV 2w dyble it o bl SRR REAR FEB sent on
t he PH CHmdjARQIuele dbas kois entreomrdienibrbceiveartkisaan 092t be. WHRLtIBIRCCH seen
antennas, for transmitting and receiving wireless signals over the air interface
116.
[0036] The transceiver 120 may be configured to modulate the signals
that are to be transmitted by the transmit/receive element 122 and to
demodulate the signals that are received by the transmit/receive element 122.
As noted above, the WTRU 102 may have multi-mode capabilities. Thus, the
transceiver 120 may include multiple transceivers for enabling the WTRU 102
to communicate via multiple RATs, such as UTRA and IEEE 802.11, for

example.



by the WIRU WIRU behavi or ACK or NACK New Transm ssi on New transm ssion
according to PDCCH ACK or NACK Retransm ssion Retransm ssion according to
PDCCH (acwptzouessespr ansm ssi on) ACK None No transm ssi oRCOruSz@ti 20381 ssi on,
keep data in HARQ buffer and a PDDCH is required to resune retransm ssions
NACK None Non-adaptive retransm ssion

Table 1

[0037] The processor 118 of the WTRU 102 may be coupled to, and may
receive user input data from, the speaker/microphone 124, the keypad 126,
and/or the display/touchpad 128, (e.g., a liquid crystal display (LLCD), display
unit or organic light-emitting diode (OLED) display unit). The processor 118
may also output user data to the speaker/microphone 124, the keypad 126,
and/or the display/touchpad 128. In addition, the processor 118 may access
information from, and store data in, any type of suitable memory, such as the
non-removable memory 130 and/or the removable memory 132. The non-
removable memory 130 may include random-access memory (RAM), read-only
memory (ROM), a hard disk, or any other type of memory storage device. The
removable memory 132 may include a subscriber identity module (SIM) card,
a memory stick, a secure digital (SD) memory card, and the like. In other
embodiments, the processor 118 may access information from, and store data
in, memory that is not physically located on the WTRU 102, such as on a
server or a home computer (not shown).

[0038] The processor 118 may receive power from the power source 134,
and may be configured to distribute and/or control the power to the other
components in the WTRU 102. The power source 134 may be any suitable
device for powering the WTRU 102. For example, the power source 134 may
include one or more dry cell batteries (e.g., nickel-cadmium (NiCd), nickel-zinc
(NiZn), nickel metal hydride (NiMH), lithium-ion (Li-ion), etc.), solar cells, fuel
cells, and the like.

[0039] The processor 118 may also be coupled to the GPS chipset 136,
which may be configured to provide location information (e.g., longitude and
latitude) regarding the current location of the WTRU 102. In addition to, or in
lieu of, the information from the GPS chipset 136, the WTRU 102 may receive
location information over the air interface 116 from a base station (e.g., base
stations 114a, 114b) and/or determine its location based on the timing of the
signals being received from two or more nearby base stations. It will be

appreciated that the WTRU 102 may acquire location information by way of

-10-



[ 0055] From t he WIRU s perspective, the PHY layer in the WIRU may deliver an
ACK/ NACK t hat was received on the PH CH and assigned to the WIRU, to the
hi gher | ayersiiaiRstshe WIRU as descri bed herein. For a dowufriuskoigobdfssane i,
if atransport block is transmtted in the associ ated PUSCH subframe, then
an ACK may be delivered to the higher layers if the ACKis -15- decoded on
the PHHCH in subframe i. O herwise, a NACK may be delivered to the higher

Lavers. [ QO3 hhifhbkel focRlon a8t ARAALAE adBbE WHIAD RAEaint e i G ibe used
for transm Ssion of HARQ feedback, (ACK or NACK), I n response to an Uplink
Shar ed Chamnehbqduine8CH) transm ssion. User nmultiplexing in LTE R8 may be

per f or med ppi mul tiple CHs pn,the sane .set of,resourgce elenents
PREey v ARl PP on et BrtsBact oI, B e ARE o ek B RE e e P o
group nay 188, §&pA Aagdnthideugle ¢ hbes sstward Mvgenahribdiehmseaensgs. The

nunber of PHI CH groups may be a function of DL bandwi dth (BW and nay be
det er ni nedreyide | gadfignal jfggtres. nBygEpnelid) | angfpef iwired | oF 170Teless [Ng (N

(81 Tor ShERARA,CYR KaRLAL I FAKRLAN: (3} MRCREING o ddkndhirck: 23 oY

be provided ayers an he “nunber resource bl ocks
(RBs). Thent eccomNgss, sa aatdlafel hgpnbadtar a Hagital nehingart edoit bhotvgrdydrs of
resources that nay .be all ocated. exanple, ..if .Ng is.equal to.two, then
£l gni 1 FEER R T AP R b BRSSO e ek T Hat ey BATe Gt SIFT T or e
system gi ¥athskbli®eandMa@llh. frEBehssdet NG fBGEMOth® Ryaunal by feRfueRyy for
exanpl e, the base station using higher |ayer signaling. Accordingly, the
maxi mum népgsbrlaterl @Dcrpdiesuutr.cesifigl mypsaplagsicld emegieplayercp)vided

ext ended I i and Tabl e 3,

respecti vgﬁay. ki %P(%arﬁgélhglgl%é?gt?g‘g?tz&gwg%ﬂé\%gaﬁﬁgﬁkéhber of PHI CH groups as a
function ¢604 BW andl(Ngl€ as acysteem @Pagrand of ahkeRANs HOdvsatdhehaiwnter of

PHICH gr Oli‘l%%wgﬁ{ ng ggc%}f-i(rjlg tgfanue_mgé/c\{il%%gt.l\l%sfrgoq;e(f é%gyeq%ge %I.:&N 104 may
employ an E-UTRA radio technology to communicate with the WTRUs 102a,
102b, and 102¢ over the air interface 116. The RAN 104 may also be in
communication with the core network 106.

[0042] The RAN 104 may include eNode-Bs 140a, 140b, 140c, though it
will be appreciated that the RAN 104 may include any number of eNode-Bs
while remaining consistent with an embodiment. The eNode-Bs 140a, 140b,
140c may each include one or more transceivers for communicating with the
WTRUs 102a, 102b, 102¢ over the air interface 116. In one embodiment, the
eNode-Bs 140a, 140b, 140¢c may implement MIMO technology. Thus, the
eNode-B 140a, for example, may use multiple antennas to transmit wireless
signals to, and receive wireless signals from, the WTRU 102a.

[0043] Each of the eNode-Bs 140a, 140b, 140c may be associated with
one or more cells (not shown), each possibly on different carrier frequencies,
and may be configured to handle radio resource management decisions,
handover decisions, scheduling of users in the uplink and/or downlink, and the
like. As shown in FIG. 1C, the eNode-Bs 140a, 140b, 140c may communicate

with one another over an X2 interface.

A11-
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[0044] The core network 106 shown in FIG. 1C may include a mobility
management gateway (MME) 142, a serving gateway 144, and a packet data
network (PDN) gateway 146. While each of the foregoing elements are
depicted as part of the core network 106, it will be appreciated that any one of
these elements may be owned and/or operated by an entity other than the core
network operator.

[0045] The MME 142 may be connected to each of the eNode-Bs 142a,
142b, 142¢ in the RAN 104 via an S1 interface and may serve as a control
node. For example, the MME 142 may be responsible for authenticating users
of the WTRUs 102a, 102b, 102¢, bearer setup/configuration/release, selecting a
particular serving gateway during an initial attach of the WTRUs 102a, 102b,
102¢, and the like. The MME 142 may also provide a control plane function
for switching between the RAN 104 and other RANs (not shown) that employ
other radio technologies, such as GSM or WCDMA.

[0046] The serving gateway 144 may be connected to each of the eNode
Bs 140a, 140b, 140c in the RAN 104 via the S1 interface. The serving gateway
144 may generally route and forward user data packets to/from the WTRUs
102a, 102b, 102¢. The serving gateway 144 may also perform other functions,
such as anchoring user planes during inter-eNode B handovers, triggering
paging when downlink data is available for the WTRUs 102a, 102b, 102c,
managing and storing contexts of the WTRUs 102a, 102b, 102c, and the like.
[0047] The serving gateway 144 may also be connected to the PDN
gateway 146, which may provide the WTRUs 102a, 102b, 102¢ with access to
packet-switched networks, such as the Internet 110, to facilitate
communications between the WTRUs 102a, 102b, 102¢ and IP-enabled
devices.

[0048] The core network 106 may facilitate communications with other
networks. For example, the core network 106 may provide the WI'RUs 102a,
102b, 102¢ with access to circuit-switched networks, such as the PSTN 108, to
facilitate communications between the WTRUs 102a, 102b, 102¢ and

traditional land-line communications devices. For example, the core network
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106 may include, or may communicate with, an IP gateway (e.g., an IP
multimedia subsystem (IMS) server) that serves as an interface between the
core network 106 and the PSTN 108. In addition, the core network 106 may
provide the WTRUs 102a, 102b, 102¢ with access to the networks 112, which
may include other wired or wireless networks that are owned and/or operated
by other service providers.

[0049] When referred to hereafter, the term “Component Carrier (CC)”
includes, without loss of generality, a frequency on which the WTRU operates.
For example, a WTRU may receive transmissions on a downlink CC (hereafter
“DL CC”). A DL CC may include a number of DL physical channels including,
but not limited to, the Physical Control Format Indicator Channel (PCFICH),
the Physical Hybrid Automatic Repeat Request Indicator Channel (PHICH),
the Physical Downlink Control CHannel (PDCCH), the physical multicast
data channel (PMCH) and the physical downlink shared channel (PDSCH).
On the PCFICH, the WTRU receives control data indicating the size of the
control region of the DL CC. On the PHICH, the WTRU may receive control
data indicating hybrid automatic repeat request (HARQ)
acknowledgement/negative acknowledgement (ACK/NACK) feedback for a
previous uplink transmission. On the PDCCH, the WTRU receives downlink
control information (DCI) messages that may be used for scheduling downlink
and uplink resources. On the PDSCH, the WTRU may receive user and/or
control data.

[0050] In another example, a WITRU may transmit on an uplink CC
(hereafter “UL CC”). An UL CC may include a number of UL physical
channels including, but not limited to, the physical uplink control channel
(PUCCH) and the physical uplink shared channel (PUSCH). On the PUSCH,
the WTRU may transmit user and/or control data. On the PUCCH, and in
some cases on the PUSCH, the WTRU may transmit uplink control
information, (such as channel quality indicator/precoding matrix index/rank

indication (CQI/PMI/RI) or scheduling request (SR)), and/or HARQ
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ACK/NACK feedback. On a UL CC, the WTRU may also be allocated
dedicated resources for transmission of Sounding Reference Signals (SRS).
[0051] A DL CC may be linked to a UL CC based on the system
information (SI) received by the WTRU either broadcasted on the DL CC or
possibly using dedicated configuration signaling from the network. For
example, when broadcasted on the DL, CC, the WTRU may receive the uplink
frequency and bandwidth of the linked UL CC as part of the
SystemInformationBlockType2 (SIB2) information element.

[0052] When referred to hereafter, a primary CC may be a CC operating
in the primary frequency in which the WTRU either performs the initial
connection establishment procedure or initiates the connection re-
establishment procedure, or the CC indicated as the primary CC in a
handover procedure. The WTRU may use the primary CC to derive the
parameters for the security functions and for upper layer system information
such as NAS mobility information. Other functions that may be supported by
a primary DL CC may include SI acquisition and change monitoring
procedures on the broadcast channel (BCCH), and paging. A primary UL CC
may correspond to the CC whose PUCCH resources are configured to carry all
HARQ ACK/NACK feedback for a given WTRU. When referred to hereafter, a
secondary CC may be a CC operating on a secondary frequency which may be
configured once an radio resource control (RRC) connection is established and
which may be used to provide additional radio resources.

[0053] In LTE Release 8 (R8), the uplink (UL) Hybrid Automatic Repeat
Request (HARQ) mechanism may be used to perform retransmissions of
missing or erroneous data packets transmitted by the WTRU. The UL HARQ
functionality may span across both the physical (PHY) layer and the Medium
Access Control (MAC) layer and operates as described herein. The WTRU
may perform what the PDCCH requests, i.e., perform a transmission or a
retransmission (referred to as adaptive retransmission) when a PDCCH
addressed to a Cell Radio Network Temporary Identifier (C-RNTI) of the
WTRU is correctly received, regardless of the content of the HARQ feedback,
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(ACK or NACK). When no PDCCH addressed to the C-RNTI of the WTRU is
detected, the HARQ feedback may dictate how the WTRU performs
retransmissions. For a NACK, the WTRU may perform a non-adaptive
retransmission, i.e., a retransmission on the same UL resource as previously
used by the same process. For an ACK, the WTRU may not perform any UL
transmission or retransmission and keep the data in the HARQ buffer. A
PDCCH may then be required to perform a retransmission, i.e., a non-
adaptive retransmission may not follow.

[0054] In summary, the uplink HARQ protocol in LTE R8 may support
either adaptive or non-adaptive transmissions or retransmissions. The non-
adaptive HARQ may be considered the basic mode of operation in the UL. The
UL HARQ operation in LTE R8 is summarized in Table 1, which shows
behavior based on HARQ feedback sent on the PHICH.

HARQ
feedback sent
on the PHICH | L DCCH seen WTRU behavior
by the WTRU
and seen by
the WTRU
ACK or NACK New New transmission according

Transmission to PDCCH

Retransmission according to
ACK or NACK Retransmission | PDCCH (adaptive
retransmission)

No transmission or
retransmission, keep data in

ACK None HARQ buffer and a PDDCH is
required to resume
retransmissions

NACK None Non-adaptive retransmission
Table 1
[0055] From the WTRU’s perspective, the PHY layer in the WTRU may

deliver an ACK/NACK that was received on the PHICH and assigned to the
WTRU, to the higher layers of the WTRU as described herein. For a downlink
subframe 1, if a transport block is transmitted in the associated PUSCH

subframe, then an ACK may be delivered to the higher layers if the ACK is
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8 14 26 38 50 Table 3 [0057] A PHI CH
resource nmay be inplicitly identified by the index pair (nriZH nacH), where
nri M may we 20he@sPtbCH gr oup nunber and npse, ,',c," mayPoha/ush@1moedbsogonal
sequence index within the group. [0058]In order to decrease the control
signaling overhead, the PHICH index pair may be inplicitly associated with
the index of the | owest uplink resource bl ock used for the correspondi ng

PUSCH tr angpigal sy if %abhanshi fGth%ﬁvgfsP MGI@%M 8&1Jé'red to

denodul ati on reference signals (DVRS) ows: ngroup = "l owest indexAi
gr oupAi grtbepighdr CHRRB RANDVRS) nod PHI CH+ | PHI CH PHI CH nseq( Howest

| ndexgr OU%)(%’G] HI GH ﬁ%@ﬁpﬁg ggeHslc%B'edﬁlerem a%bove EheEgi’-lﬁbTP a(y lge used

for transmission of HARQ feedback, (ACK or NACK), in response to an Uplink
Shared Channel (UL-SCH) transmission. User multiplexing in LTE R8 may
be performed by mapping multiple PHICHs on the same set of resource
elements (REs) which may constitute a PHICH group. The PHICHs within
the same PHICH group may be separated through different orthogonal Walsh
sequences. The number of PHICH groups may be a function of DL bandwidth
(BW) and may be determined by:

{(Ng (s /)]

. (N . (N}?];“ / 8)-‘ for extended cyclic prefix

for normal cyclic prefix

Equation (1)
where N, e {1/6,1/2,1,2} may be provided by higher layers and Ny: may be the

number of DL resource blocks (RBs). The term N; is a scaling factor that
indicates the number of resources that may be allocated. For example, if N is
equal to two, then it signifies the maximum allowable resources that maybe
configured for the system given the bandwidth. The scaling factor is
nominally set by, for example, the base station using higher layer signaling.
Accordingly, the maximum number of PHICH resources for normal cyclic
prefix (CP) and extended CP may be calculated as shown in Table 2 and Table
3, respectively. In particular, Table 2 shows the number of PHICH groups as
a function of DL, BW and N, for normal CP, and Table 3 shows the number of

PHICH groups as a function of DL, BW and N, for extended CP.

6 RBs 15 RBs 25 RBs 50 RBs 75 RBs 100 RBs
Ng=1/6 1 1 1 2 2 3
Ng=1/2 1 1 2 4 5 7
Ng=1 1 2 4 7 10 13
Ng=2 2 4 7 13 19 25
Table
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[0057] A PHICH resource may be implicitly identified by the index pair

(n

be the orthogonal sequence index within the group.

[0058]

group
PHICH

nf,;]ICH), where nine; may be the PHICH group number and #np5ey may

In order to decrease the control signaling overhead, the PHICH
index pair may be implicitly associated with the index of the lowest uplink
resource block used for the corresponding PUSCH transmission and the cyclic

shift of the corresponding UL demodulation reference signals (DMRS) as

follows:
group lowest _index group group
nPH[CH - ([PR37M + nDMRS) mOd NPH[CH + IPH[CHNPH[CH
seq _ lowest _index group J PHICH
Rpprenr = (\J PRB_RA I'N giéar 1+ Pppps ) MOd 2N g

Equation (2)
where the parameters are defined as follows:

npursis mapped from the cyclic shift in the DMRS field in the most recent

downlink control information (DCI) format 0 for the transport block associated
with the corresponding PUSCH transmission. It may be a three bit field and

or a single user configuration, "pmrs ma e set to zero. or a semi-
f 1 f tion, # b t t F

persistently configured PUSCH transmission on subframe » in the absence of

a corresponding PDCCH with a DCI Format 0O in subframe »n-#

PUSCH or

a
PUSCH transmission associated with a random access response grant, "puzs is

set to zero where & =4 for FDD transmissions;

PUSCH
NIH g the spreading factor size used for PHICH modulation defined as a

function of cyclic prefix;

lowest _index 3
1 PRB R4 1

s the lowest physical RB index in the first slot of the corresponding
PUSCH transmission;
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[ 0059] The association of PH CH resources and the cyclic shifts may enable
the allocation of the sane tine and frequency resource to several WIRUs in
support obouplioskisbul ti-User Miultiple Input Miltiple QurpmtUuSeMuUvRMBY .

[0060] I n LTE- Advanced (LTE-A), carrier aggregation may be used. The WRU
may be configured to aggregate a different nunber of CCs of possibly
different bandwidths in the UL and the DL. Three exanple configurations for
LTE- A carrj®eb eqahi feplr | ' 3 and 2(0O).

Fl G 20R) ITTuLr TS e AR Ol L &l B SRl 3
illustrates mulfti pkediL/QCHnWhitdvn 0REL RUSCICGnsiEREn frkGran @ Epod9l | USt T at es one
DL CC VMIHPWFtiopbtﬁerMLe CCs. In these multi-carrier systens, a PDCCH on a CC
may assi gn PDSCH or PUSCH resources in one of nmultiple CCs using a carrier
i ndi cat or [00%)]d ( CI'P)e aFheidtam ef PiH{ Ibeesmakés edd hheecstcbndihnigs DELy f or mat s

with a 3-bit, CF. for th f eedback transm ssion, it may be assuned
that P canrbl% P alpidtiog’ B thhoame By raf PEUTe ToMI e b O
grant. [OGBTRIUR ih Bapport@f epsinkavtiteUsse NRdubiepiendeipisedtardMmEy i ncl ude
cross-carrier PH CH resource allocation. In these systens, a PH CH nay be
transmtt &M@)-a DL CC that may be associated with multiple UL CCs. If the

PH CH i's Ijaderd to V‘BTEYAJU&rn%efgLSﬁﬂ%) 54}%%@5{%&%9&@% %%b%lc.(l')’]ﬂ_ R8 PHI CH

paranet er selection for resources may lead to guiti I si ons.
For exanplV€TRULntaydreseundiguoets toaggregatera differe@Caumbyr bé Cshefdulseitblby t he

sane DL ool N i S.ex le, if_the PU ansni ssions gn two or, nore CCs
o ihe Saleh Bel R it Uit RAahy TRES RdsuRipphRuistenaton "pri o
resour ce iMTR-Aeckier aBdrdeheioh e SHuRRB LANAERIGE edAf, BPYSEH (Ly.ars@i ssion in

the UL in accordance wth LTE R8 may not be unihéue and a PH CH resource
col |i si on 2dyillbetuates a aymmetric gawiny apgregaton- Hiap? (B éllvprdes parlaiplon,

mul tiple r S todh t t t r oyt their
corr espongblﬂr?g@ C&e‘gﬁgaogﬁsyﬁf%(?’n%(?ﬁeb?ﬁ hlgggtgr%%Pﬁe rego@}%mlﬂ% may
resul t i nUHAI@ES.r dsotiiase walth-csirdarssydt@ie2h RECH omohuCComayoddserred t o
address t bl insufficient. .,For exappl e, .one sol.utjion nma

sem - st at ﬁ?ﬂ%@ %ﬁ?@ﬁ# EespRirees i j08p o ;S‘é‘éf]ﬁ)fecagﬂl%ﬁlgr %am%%cf%%&y S.
Hovever, thi® @1 ermatihver ﬁl@%ui)é @e%alﬁea%&@(té}mghggmffo%h%&%@gnﬁ@s, e.g.,

one set per UL carrier. Another solution may be based on a system w de
i ndexi ng SIFPRS fgndheHAGR fessibaclk nsarismon. npmiaydre aspRusdghdt EBACHui ng f or

LTE-A WIRL . r ! f i | ti [ S he solution is

rot batkus 8@%%%&3?‘?8\5%ﬁmgﬁ%ép{%%g%% Sﬁﬁ“&eﬁéﬁén{lo (R10) or LTE-A
WIRUs caniio@ci¢oexi sin LFHErA hebss-tdrrikasciberningugge bt eded hatl mbeiglsdsre UL CC
transm ssi ons use t first PRB index, the collisi be avoi ded by
usi ng di fﬁ@%ﬁ?%}ﬂgﬁéﬁ?wgmeﬁl Caemp-n?whewysﬁﬂ%vaeﬁ?ﬂm B3y oach may

limt the} 1, MEMINR £80200 iHak 8%aPhe hifeAtad wsARANEHIIOLIAEL, 19fhd TE RS.
In fact, in LTE-A the cyclic shifts nmay be consunmed by configuring MJM MO

t ransm ssiFdHECH hedokedstongve pe ImeresRUSCd s, dhew girdliPaii@H of dhe ilsiH RS may
result in stem t hrou t | pss. [0063] The fol ] qw ng,enbodi nen
dont 1y ST oRERS FRkn R agrorRus Go5 Mgt O PRRRSs R
schenes, toll@iahses Foe haangbler 85O UEOEnIBHPHH Hravdot fie niyre CEICappi nige
anbiguity issue. The sol utions ma¥ be applicable tg_assi gni ng radi o
r esour ces SgBr el by the sameddhéifey Tthissramnbupf e PEOSH sransgrisyitrs Di vi si on
Dupl ex ( TR ewiPdemof] C@[‘éeds%tthg%ahﬂe To¥EsAPRYY inld@x 30y GoMhLRaLL oM@y T adi o
resource technol ogies.” [0064] Any or all of the methdds and enbodi nent s
outlined Beloptney ReosHRAAMHRIDLY ahdehWIRK: & PREARESS ubhierdrdentrH ed

probl enms. The met hods and enbodi nents may al so be supported by the base
station i hrawkiission in dhe Adsen pcndatdecditad B MG vablwtthe whgusBRA.a [ 0065] | n

| h i:Ski PH| irYinded, d
aasi gned TR Perant olE i hECIA TR 48 bR DRt P, 21
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seq= (Li lowest index ILA TAT groupj]_L n DVMRS)nvd 2 T PHI CH " PH CHPRB
RAPHI CHCC SF Equation (3) where the paraneters above are defined as

fol |l ows: woroupsPdbCH, CC, may be the nunber of the PH €drgisoups2@ssi gned
to the ndfth UL seq nPH CH nay be the orthogonal sequence index within the
group; nl may be the index of the UL CC used for transm ssion of the
correspondi ng PUSCH, nDVRS may be mapped fromthe cyclic shift in DVRS

fievd |0 Lhem et il e eniridndifk MBbathdOinbARalibaNSPam, Blackpaaseri at ed
with the correspongl ng PU transm ssion; NcrcH may be the spreading

factor si zesawsedwhoh Rey GéulotuPHI CHrred@fricaedliamna. f unction of cyclic
prefix; [0062] Several solutions offered to address the problem are insufficient.
For example, one solution may semi-statically configure UL carrier-specific
PHICH resource offsets. However, this alternative requires a large number of
PHICH resources, e.g., one set per UL carrier. Another solution may be
based on a system-wide indexing of PRB and PHICH resources, starting from
WTRUs and continuing for LTE-A WTRUs. The shortcoming of this
alternative is that the solution is not backward compatible and hence LTE R8
and LTE Release 10 (R10) or LTE-A WTRUs cannot coexist. Further, it has
been suggested that where some UL CC transmissions use the same first PRB
index, the collision may be avoided by using different DMRS cyclic shifts as in
LTE R8. However, this approach may limit the UL MU-MIMO capabilities of
LTE-A as compared to that of LTE R8. In fact, in LTE-A, the cyclic shifts may
be consumed by configuring MU-MIMO transmissions, hence using cyclic
shifts to avoid PHICH collisions may result in UL system throughput loss.
[0063] The following embodiments identify solutions, some of which may
involve implicit PHICH mapping schemes, to address channel resource
mapping and the PHICH mapping ambiguity issue. The solutions may be
applicable to assigning radio resources generally, to Frequency Division
Duplex (FDD) or to Time Division Duplex (TDD) modes of operation in LTE-A,
or to any combination of radio resource technologies.

[0064] Any or all of the methods and embodiments outlined below may
be supported by the WTRU to address the identified problems. The methods
and embodiments may also be supported by the base station in addition to
those identified as applicable to the WTRU.

[0065] In an example method, the existing PHICH resource groups may
be divided, and assigned to different UL CCs by the scheduler at, for example,
the base station. For illustrative purposes only, a PHICH mapping rule may

be determined by
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-l owest index may be the | owest physical RB index in the first slot of the
correspondi ng PUSCH transm ssion; N/7'H may be the nunber of PHI CH groups
conf i gur estolrgiiisgiser | ayers; and Ncc rmay denote the nunpemr/ustoitho2d@@s8s | i nked
to a single DL CC. [0066] Three of the above described paraneters, nanely
nCH, nPnl CH and nl, nay be determ ned by decoding the PDCCH on the
associated DL CC using the WIRU specific GRNTI to read the DCl format O

granting the.PUSCH d.sansm ssi (@ssum, ng) t 2.Cl I exists). [0067]1n
this net ho’é’j’ﬂgéﬁf Sthrfit i ?%Dﬁgﬁ%ﬂﬁﬁ%k% ]gliﬁ”cééﬁf maxi m ze the nunber

of avai |l abhg, PHI( ;weggﬁﬁﬂsvggg hﬁchalngﬁ)mﬁwmﬁ“ﬁossi bl e dependi ng on the
nunber of aggregated UL CCs. As shown in Table 2, the nunber of PHI CH
groups may al S(()ZCES %ti%nu@ti on of the DL BW Accordingly, the nmaxi num nunber
of aggregated tha y be supported when the DL bandwidth is 6 RBs and
12 RBs maywhige thparxndtety abave spedefiveal ys fJllo668] I n a variation of the
exanpl e net hod, an assunption may be_that Ng =1/ 4, such that there may

FOU,

only be orexé&t) CPRYPEUHe v EPPabeletfcoPHBGE grpups axsigned tothgs i th&lpH cH
groups may not be divided and dedicated to different carriers. However,
this may resol ved by dividing the total PH CH resources or PHI CH

channel s i pste f I . : e al nunber of PHI CH
channel s frg?}“’l\@qz%/a tgyﬁag;logégégﬁgﬂ%?ggﬁilgﬁ% &hﬁ&ﬁ%ﬁ%ﬁ ['s may be divided
into several (i ViSiHNSde£8EthOULE Gle B {RRMMREIASTARL 208 Wnldh 2 CC.
Moreover, for some other configurations such

PUSCH;
npurs May be mapped from the cyclic shift in DMRS field in the most recent

DCI format O for the transport block associated with the corresponding
PUSCH transmission;

NEHCH may be the spreading factor size used for PHICH modulation defined as

a function of cyclic prefix;

[ovest indes may be the lowest physical RB index in the first slot of the

PRB_RA
corresponding PUSCH transmission;

N&?  may be the number of PHICH groups configured by higher layers; and

PHICH
N may denote the number of UL CCs linked to a single DL CC.

seq

[0066] Three of the above described parameters, namely ng by, Pomcns
andn.,, may be determined by decoding the PDCCH on the associated DL CC
using the WTRU specific C-RNTI to read the DCI format 0 granting the

PUSCH transmission, (assuming that a CIF exists).
[0067] In this method, an assumption may be thaty, =2, so as to

maximize the number of available PHICH groups. Other values may be
possible depending on the number of aggregated UL CCs. As shown in Table
2, the number of PHICH groups may also be a function of the DL BW.
Accordingly, the maximum number of aggregated CCs that may be supported
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as Ng =1/ 2 or Ng =1, the nunber of PHI CH groups nmay be two and four
respectively, thus the maxi num nunber of carriers which may be supported is
limted twotzeam/makof our carriers, respectively. Again, trhiraSeey/obessesol ved
by dividing the total nunmber of PHI CH resources or channels instead of

PHI CH groups. Table 4 shows the nunber of PHI CH groups and nunber of PHI CH
channel s that nmay be divided anong carriers with different Ng

conf i guratdoRps tBQrDE B RER AW @t RBS %gdliél RaF 1141%§'\9e kwhozRaNeTRer of

PH CH groups 1 2 7 Number of PHI CH nnel s
respectlvely
[0068] In a variation of the example method, an assumption may be

thatn, =1/4, such that there may only be one PHICH group available for BWs

up to 25 RBs. Thus, the PHICH groups may not be divided and dedicated to
different carriers. However, this may be resolved by dividing the total PHICH
resources or PHICH channels instead of PHICH groups. For example, the
total number of PHICH channels for N, =1/4 may be eight. Eight PHICH

channels may be divided into several divisions, each of which may then be
associated with a CC. Moreover, for some other configurations such

asN,=1/20rN, =1, the number of PHICH groups may be two and four

respectively, thus the maximum number of carriers which may be supported is
limited to two and four carriers, respectively. Again, this may be resolved by
dividing the total number of PHICH resources or channels instead of PHICH
groups. Table 4 shows the number of PHICH groups and number of PHICH

channels that may be divided among carriers with different 5, configurations

for a 5MHz bandwidth.

Ng=1/4 Ng=1/2 Ng=1 Ng=2
Number of PHICH groups 1 2 4 7
Number of PHICH channels 8 16 32 56
Table 4
[0069] This example method may include any possible division of

channel resources, PHICH resources, channels, groups, or combination
thereof. Each division may be configured for, or assigned to, a particular CC.

[0070] FIG. 3 shows a flowchart 300 illustrating the example method. A
WTRU decodes a PDCCH on an associated DL CC using, for example, a
WTRU specific C-RNTI for a UL CC that may be assigned to the WTRU for
UL transmission (305). The WTRU then determines a set of dynamic

parameters, for example, 73521, npps and ng (310). Using a set of semi-
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56 Table 4 [0069] This exanple method may i nclude any possible division of
channel resources, PHI CH resources, channels, groups, or conbination

t her eof . Wechiidississi on may be configured for, or assignedTtusoia/opessi cul ar
CC. [0070] FIG 3 shows a flowchart 300 illustrating the exanple nethod. A
W'RU decodes a PDCCH on an associated DL CC using, for exanple, a WIRU
specific GRNTI for a UL CC that may be assigned to the WIRU for UL

t e X ; i ters,
ransi sskoiid B9ineiThe HERH-LIG 1HEhG J0BS BRel B MR K RaAIE! of o

for exanple, | oRBwest ndex”, and nu ing a set of
sem - st at¥g“paahetaads tbenflygamed imprahiegdrer thay eN$RE udistaisutesr tlexanpl e,
Nee and N); FH cH (320 ) and the dynam c paraneters, the WIRU di stri butes
the resourB¥dIcess SUPPSHr aacosphipatian rcwepﬁz-welrﬂ%%r%m%m ULldifohg the UL

CCs (315) (31 isrﬁ‘i@%%%g‘@%@ﬁ%r&f u Egﬂ{a% &Q&%&é@gﬁgtﬁg‘?@d@e W CCs. In

particul ar, the WIRU may det érni ne the nunber of t H CH group assi gned
to a UL CQaancilthetlsei¢Rte mayeletawmniner th trunlee gf sbp, PEIGH, group

nEg' ril ol 7H .nPsel - 31 | n_accordance Wt f or, exanpl t he mapping rule
of “Equat | GHESST 7 GoHH L ARGt Rer-Haensandr MEPLEL Hi T S Drder o
increase tjyer user GRRAGE¥ndNGER, ffé%iér%ge@ﬂ% m@bimul@ow&éﬁw@e

al l ocated nore than one RB on a gi ven . However, there nmay sti be a

one-t 0- ongoUEPPi Ng hehwedrr eactho®HtGH deaaisdcthaarid drider PRBnéredextiused for a
PUSCH transm ssion. Thus, there may be un PHI resources avail abl e
that are NEE' SRRACYRSICH CANRG BRI aﬂk"iﬁﬁm %1.?00%%@0%31}%1 or

vacant PHGH gBSRUL %m.b%wéde&,tzﬁ%ré%a it bd GSOM EforkP W dpph@l

avoi dance. Thus, in this exanple ne d, a basic assunption may be nade
t hat eachbabeeers easlsi HAEHt resvueec andL tBEC PRBt endex ofed Her nundEFCEY RBs nay

be greater_than or egual to the nunber qf egat ed UL he nunber
of {r ansportnisoRe” TRk ey draRtsy Y RER RPRLS s dvaridbah & denot e
t he nunmbemobfasaggedgaireBIARQ QGsdbadkk €christhigsisndIgl Bhéde Spar@ndr Lvavant be t he

| engt h of contiguously or non-conti guousIE{ al l ocated RBs. to a. WIRU per CC.
[ 0072] The RRIRUT riggourses opay Pe| wiahtedgiorapBiGl roeHiteacalisivr preidanset he

| -1 owest ifgeX ;pah ATBLEE T mEAHAL 1:0PadidhsWhPfioh MMES bdeXade knhd8hEPY
resul ting . PRB RAPRB RA
user’s assignment on each UL CC in terms of the number of RBs may be
greater than or equal to the number of aggregated UL CCs or the number of

transport blocks. Stated differently, L,, > N.. , where N.. may denote the
number of aggregated UL CCs linked to a single DL, CC and L., may be the

length of contiguously or non-contiguously allocated RBs to a WTRU per CC.
[0072] The WTRU may use the following mapping formula by replacing

lowest _index

the 1577 parameter in Equation (2) with (I gy +Al.) , thereby resulting

in the following equation:
it = (L e A, )+ e JMOd NG, + Lo Nt
iy = (Tl + A, )/ N, [+ s Jmod 2N 21
Equation (4)
where the additional parameters above are defined as follows:

I5 2™ may be the lowest PRB index in the first slot of the corresponding

PUSCH transmission; and
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in the foll ow ng equation: group AT group T group _L A _L nPHI CHI | onest

i ndex PRB RAi) n DVRS) MPHI CHPHI CH PHICH seq= (ji |owest index A.)/ AT
group i+ \WORBI1)aserE9 2N CH nPHI CHI PRB RAPHI CH " SPF Equat i ®nT(U$pontoersss t he
addi ti onal paraneters above are defined as follows: |owest R index nay be
the lowest PRB index in the first slot of the correspondi ng PUSCH

transm ssion; and A may be a CC dependent offset or an offset associated

with the i %éy of & e &e&%ﬁ&&ﬁréff@t SF Kk Wieh mla@ﬁ Rt {1R%inkex of the

41RBmest|4ﬁdex , and may be i1dentified as t e colli1sion avoi dance

par anet er trahli@oA bloalk HREEmBYe %Fug&do t @reunicquah nldynke addPsBiddngiex wi thin
the contiguously or non-contiguously al |l ocated RBs of a WIRU to a different

CC i n or dehe t@ligiai 4 oRtdch paesautce ETEOIA. ipsir@Metdrahay be used to uniquely

link a PRB index within the contiguously or non-contiguously allocated RBs of
a WTRU to a different CC in order to avoid PHICH resource collision. For

example, the A, points to the extra or vacant resources in the primary CC. For
a system with N,, RBs, the parameter A, may take the following values:

A, €{0],.., Ny —1}.
[0073] The parameter A, may either be configured and communicated to

the WTRU through higher layer signaling or identified by the WTRU
according to a pre-specified mapping rule based on its PRB allocations. To
realize the latter, one possible mapping rule may be to sequentially associate
the PRB indices within an allocated UL grant on one of the UL CCs to a
sequence of PHICH resources and then transmit the HARQ feedbacks
corresponding to multiple UL CCs using these PHICH resources. For
instance, the PHICH resource associated with the PUSCH transmission on
UL CCo may be linked to the lowest PRB index from the set of PRBs allocated
to the WIRU (.e., ;55" 2" ), the PHICH resource associated with the PUSCH

transmission on UL CC; may be linked to the second lowest PRB index from
the set of PRBs allocated to the WTRU, and so on, (such that the assignments
may incrementally continue for all UL CCs).

[0074] FIG. 4 is a flowchart 400 for the non-adaptive HARQ procedures
at the WTRU based on the example method associated with Equation (4). The
method starts with the WTRU decoding a PDCCH on a DL CC that may
contain resource information for the CCs (405). The allocated UL PRBs for
the multiple CCs are then identified (410). The WTRU then determines if the
lowest PRB indices of the PRB allocations among the multiple CCs are the
same (415). If there are no collisions (420), then the WTRU identifies the
assigned PHICH resources in accordance with the LTE R8 method described

herein (425). If there are potential collisions, then the WTRU determines if
.23



exanple, the Al points to the extra or vacant resources in the primary CC
For a systemwith Nthe paraneter Al nay take the follow ng values: A e-1}
. [ 0073] We 2parmsesver Ai may either be configured and cecmustaatedss o t he
WIRU t hr ough hi gher | ayer signaling or identified by the WIRU according to
a pre-specified mapping rule based on its PRB allocations. To realize the
| atter, one possible mapping rule may be to sequentially associate the PRB

Ll ces iyl Rakedybhe OFRMH oPRoRReLPind henHlr PEGOBPeGHENCE Of

PHI CH resources and then transmt the backs correspon i'ng to
mul tiple Uhe@@reuswmgﬁ@dn‘dm RBb Glhenebem&tbsd anmlclalt(ﬂisWahlncEquathrel @MHiCH

resource associ a e PUS tran si,on be Ilnked to
[ ool s ipreR ] dn ohfe. Rt BRRoaF HBRa PR Tres S ohe e

pl oRBwest IR&zNAeMbYr bNRBEHE Glédtes EAHICEr 8GEAGbahethumBe o&"hﬁ)d%ﬁ&l‘lthe

transm ssion on UL CC may be |inked to the second | owest PRB i ndex from

the set ofWVPRES daqer@é%&Sequ @Olllwen\mwﬁarbzﬂofagf@r Arfor eaele °G wattrapgport

i N t t al 0074 4
T onhar s b sk G B et Rns Ulbe Ghataing BuTG sk it bdeed on (he
exanpl e n%h&@fdj@@@gh&m@o%bgorﬁgts@au@&e(lﬂhex WehiARhBIHRIR G Suhtd t he

W'RU decoding a PDCCH on a DL CC that nay contain resource information for

the CCs (4b%) detpmingd by sdhedV TRUBRBy comstance &ivh Eanptien Cos(4apleandére

identifie then determnes if the | owest PRB indices of the
PRB al | ch?étgi%g%%%ﬂ?e%e ful tiple CCs are the sanme (415). If there are no

col I'i si ongo¢70) , tFiKh 5 HHuMTRIdsi ahe ik fipds uisives a]&slngmhdd Rl—]ih@ﬂateelsnurces in
accordanc th the LTE thod descrj 25 here are

pot enti al %é@ i ATHOR HoRIG 1o tRPRICER 08 Eﬁfﬂh die‘?’pﬂé}iu math‘%e ﬂﬁ??&é? of RBs
i's greateryhhams & e£IUGL ihQ sty@?en'i‘%'é{t’ﬁlrg tWoa%%% QUL €tstbes gn@lg,nore CCs
than RBs, then the nethod associated wth Equation (4) is inapplicable

(440). | n Both sugas emagt herammﬂdémemmcbeﬁgmi%m E@ouse@l twd t he
nuber of RBS IR HEELET0E N O LURL. 10 A RS PUTRRT oo CRPR (SR, he WIRU

det er mi nes coI Pgon” avoi dance ac ‘of r-eac ]anspyort bl ock

Wi th respéetconfighhel pr timasihitkw&Erdrspd)t bIbbks, RileGhh g]&u@ndu@ﬁqerEécH each UL
CC and the ort hogo&%qu@sequence i ndex. w %hl n the gHI CH group are then
det er ni nedsgy 1% HBe PFPSEBEr Gakee W t9rdPatiad MoRmERPD (UStPdaid e net hod

conpl et es tfa‘}gﬁilttehqgg@p%]r@oloé{é bih Hﬁﬂﬁ@ﬁ%a?ﬂe&’é?@@bﬁ ©EI ng, Uéathlagtl@i?%hOd

illustrated in shown 1 n 5, two users, WRU , may
be al | ocatldtE fﬂBopRBsssmg waohl ©adito a%ﬂﬁ%m&wwmg)lhmnaaggﬁeg%ﬂéw 4L CCs,

CCo d CC B h || RB CCo d
oo cont i gt Bt TARKRACHE Bt 058k *Ghehurl PRGN BRSNS Bl oot

be confi gukeshple HBm&ﬂthdu\@dtﬂoﬁ@éﬂ&hgé&iA@IGNA@IQf@ntrQQ&)o&HCBI(ﬁﬁl Each
user is therefore expecting to_receive feedback infornation related to the

transni t t 884t transpst tblpgko koW TR pHeed REr rdd fiep ¥seol fecsendipgiatati on of
LTE R8 pr %%Rﬁ\!&@l{%f#k&n'sgéﬁ &k Eﬁht@tébrfs‘g)gﬁ}’ttﬁl%& Sqhi WIRD, . Aow Ry WIRUs are

expecting A NACKs for each transpor ransm ssi on. For exaiple, RBO
woul d be uusmg fher msgrodi afd'len 4AGK gdﬂ(a(the)abo\reaHHﬂJGHtcoﬂﬂhs;mk e.‘achﬁMTRKhnsport

bl ock 2 f WIRUO RBi woul.d,.be used for sendin or

Cr anspor t BIDERTE BAe FRAERSF FIBRUER TS0 ies i ATA O BRUR RS R e

met hod of punfberbfahds.gilN @Rid @& rAIOY hiFHk GHheCRr|daSh ONTREAC EaVWI RVTRES er mi nes
if the nunber of allocated resources is greater than or equal to the nunber

of CCs. | vauhd shery saleplate arjodisien ayeidapes fagtrHoprmunumhen offRlY. Wokh d t hen
cal cul ate n g‘qﬁF respect
to the pri %séjceg{ tﬁtﬁ@% cﬁﬂf (ra%%f %’?lg&g?aﬁrrg e%}ﬁp%éo q ti%s%S%(aan%Q , WI'RUO
may t hen eW’ﬁEUto rhay m]emeexqmct ts rédaiRQ ﬁeéﬁ%ﬁ@kﬁee(ﬂdacﬁhbﬁtl-PHK%Hmee@&cemat are
|l i nked to BO an B2 for t sport. bl ocks that are ransmtted on
OD and. OBt gt pl ity R B 2t Rt tay e (68 R, S1EB5 AN AE: f o
WIRU, it t%nﬁ%ﬂ@ﬁcbntQCB%ﬁi W&, tfeshlbiReleedRACKPTRU, - #dy determine

A, 6{0,2}). As for WTRU,, it may expect to receive its HARQ feedbacks on
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PHI CH resources that are linked to RBi and RB3 for the two transport bl ocks
that are transmtted on CCo and CC, respectively, (i.e., WIRU may

det er m new@i2011/0831581) . [ 0076] Anot her net hod for PH CH r esoarse@ 102458 si on
avoi dance may be based on a network-configured solution. Mre specifically,
in the case of PH CH resource collisions, the base station may force all
HARQ f eedback corresponding to all UL CCs except for one to be transmtted
on the PDEEHCHA L& @bt bl ﬁnﬁgm&?@ a!?ﬁyRﬁ?f&rf}% 19 ARk BlopRAE Of
operation is dictated to a nunber of HARQ processes while only one of

t he HARQ phat egsesramapnitied b@lseGCo)naItdweC(aonr@@amvalB HARQ Wi®d &s snayFor

pur poses glf back rd cgggati bility, in the event that the PHI CH resources
are share B HEE B ETE and LTE-A WIRUs, the available PH CH resource may
be assL Nl Lhe I;J(I%h%ﬁyd (NI BRf Pe%guft%%ups%h adaRbhye

processi ng and adapt cessing In ementary mannér to

i npl ement bBREkCldnr & siatwoek -cahfigised nsodvidord andere [s@@dﬂ@aﬁ’lﬁm&hes caasa‘ bbwechar t

600 for ocedur es t t he e statj.on based on t onfi gured
met hod. %Cﬁilrﬁso‘{rﬁ‘é g Hislonsy &F??J% Freif2HPR JBAY dOYSE @ﬁ?@gﬁ %Fgﬁgﬁ

confi gur edodks dﬁd?ﬁln\@' RIJaﬁﬁ@E)GCsT&@epﬁﬁﬁ cHedbol Nt rhheRitde! 6% hoeHObRT her the

| onest PRB i ndices of the PRB allocations anong the nultiple CCs are the
sane (610)\ refult pd thasvedproashi sey bé tfﬂﬁé PRBAaPtive appdsn of aperattn ihe sane
anong the p & I LTE R8
HARQ tr ansd ?n&sgseldoko fareqtgzmég %g}rl‘ig E%SR e ]éot&%?s%é%é@é ?)Q MTﬁée Iog\/\tégﬁ{% i ndi ces
of the PRBradcsosambong larsed tohethsaimm-addi@ivet HARGppeocssat Fonptirpggend an

adapti ve process far. each CCtha ssibility a PH CH
col i si on%?ﬁg‘ﬁ?r EHRDAHRLLS PA DAY th@I gﬁ%ﬁﬁcﬁﬁéesgﬁwé@r? é{"%relde]@’dbac ks,
ACKI NACKSs pofior,aslans iang HRQ\ Pivaseass eﬁleogvélﬁﬁolg WH%SBch nﬁ@yalg@pt Ive

HARQ processes on the PH CH (630). [0078] Before review ng t

net wor k- cenfigged etd Hit HoldE f RBNW Iépél“diltls veetdﬁbdth%esvmmyadﬁmléetﬂéﬁﬁl n LTE R8
there is o it hat ntai ns.a nunber o ar.a rocesses
oSt he rabperng, G0t Ao b8 AR bADSR, 1D EbR o RRAL A Bha SRR OP2
assumed t haplandARQIpCHeessirt@yollisiodedbicianed to each UL CC. [0079] The

behavi or at the V\Z’RU@nd in particul ar a% t he C layer is nqw descrl bed.
At a trandfi’Sdion titfe Priser ViawebeT)5000 Ormﬁpé%tWQCW@ et they bage t he WIRU

may expectdid BE&IVEn ftﬁ@%%&l% 6&1@%{1&&? nQARRed.( ARUNRCKNL 08 TREEQN) |

corresponding to any UL may first conduct a search for the
PDCCH DCl nfayr aﬂocamé(DILd?RBSh@ DLul@@mGOﬁImuﬁgdeaﬂtheaW’ﬂﬂ_UQG@mt Has been

transmtted, teth Far mat s&nt fo ngl e
Lo sy T MRy e R caRheTAE TSN PR Hudb OB 00" ne
C RNTI ( Ol’allsaiﬂwrig&ilﬁbﬁg e nﬁQﬁﬁIélmCﬁgr@tR\Héﬂle Q610)helf\tI2[<RlLbW§st dedieed ed for a

CC, the HAR%entlty may_ i dentify the correspondi ng HARQQBrocess for whi ch a
transmi ssi%bh B alesstiongcae 4198 thesamequneng kiee padEpleedCACK! Nate

i nformati gp, BQ?{; Qc%‘_cl%\lfl?_lfl%pf;o'll@@vech%% RS ﬁ%} tr \é\gg@lééfbnpmad[%&cﬁgidmt 0/ Ox

addressed to t he WIRU I s tect or a given
entity maheatingp0).t i thbtlawastt PRBfieddback theyPRbhalloanions ame the ISenhe; n the

PH CH and  f h te. t tent of, th f eedb
he. appr o PTACY ey B R Ee- SR elRa A TB o CRiot DA PR R | 1 1 he

WRU nay dgéi ?\wﬂomy bAk PHITI coBisidn626).t e baghetatioayfh trdid@BOIAN
particul ar or downlink subframe i, if a transport block was transmtted

in the assderariade HoeBrmkahEMAGE mptWyHﬁ‘@‘a&m@sw ompthehe hi gher
I f NACK
bgygtralsl i/erpmost(ﬁﬁﬁﬁ ﬂa‘&@ g}?gr}@#@éb%&% I's ecod%lgl(gﬁd)}tlthePH?CH in fad

subfrane i[0078], no E’(Hbfa-I irsvaetiegt etdhei nnsumm{aamfiigureai WiRkthody fwodi cate t he
absence of PHICH to.th er Ia ers. sumar i in Ta For
Gt i asbeste o it o SHEL 5 LB SRR anon: HSRQl iR ahSt Soci at od
PUSCH subfy &f®aih B @Nhumbbr ﬁ%ataﬁléﬂ GEAHENp RRedRE dPHhERVITR TS U foras®td |
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ACK shall be delivered to the higher |layers; else, if NACK is decoded on
the PHHCH in subframe i, NACK shall be delivered to the higher |ayers;

el se, no WHI2GH/sas9det ected in sub franme i, UE shall i mdiraste@inbasabsence
of PHHCH to the higher |ayers. Table 5 [0081] A result of the

net wor k- confi gured nethod may be the increased control channel overhead due
to the additional PDCCH transm ssions which nay be the direct conseguence

of forced sﬁﬂﬁ&@é’ﬁﬂ'é‘@@%g%ﬁ@ﬁ?dﬂ $$11978- A O ﬁ%ebgfasgﬂﬁ&ge agkHARQ

transm ssi ons. However, e probability of having PHI coll1sions may be
rel ativel yrowas hoay endaipmtopta eacbl YLd&si gned DL schedul er at the base

station. , it ot .be e for.the base stati be.forced to
S e MR gan T R T RAEIRAL B 4% BE- AR B B A G R i ho G e
in fact mpdwmiegribhe. | Apactraffmikndand ativan (BTT)ofok swigish i the TAXRON! y

require insertion of the procedures in the R3 HARQ g};ocesses. [0082]FIG 7
is a flowehELY ZbotheorW Beavisdect rioacdestidanteedipeh trpgsmissions,

net wor k- ¢ (%8 81 SN N[N . mg{ge i

det er mi negRPE%N%%k @?m\/\gﬁlgp’ F%ﬂrgéé%g%ﬁs?%o r ecelf \%j ?Pe{%gigfépe?’\é\go@y rsr%ti on
(705). TheoMIRW a seemch fivort that BIYCETE D4l dhrihat 010heorPDECPILICT dhowhibh €7 Ox on
the CC that..t initial rants hav n.ira i.tted 710). , The WIRU
hen o ¢ onel T Btnibas et ARRmiRel, SRR dhi P BR T R B bat e e

WIRU s CRWRE UIL7 &8t £bi sin@leRXeetdS DEMINGONBU- M0 )agdhasisnt @odd1elfe RNTI  of
the WIRU is detected for a given CC (720 the WIRU may attew obt ain

( ; . .
t he feedbdtksraftarddaessen te than EriRNTE oy PerphBeiytept popdpling e Bntity
may then rput 0 feth e , ﬁ\gﬁK t he
appropri attgykl%\] pr gscggg&?%(? fé)gcﬁ WO??‘Q%% eﬁ&oces%&t %g%fgrr{t) et es
(740). |f carrekpardang FAKRIQesweckst for twieclC-aRiNBns indssiGe hins Rekan plaetarsthedul i ng

-27- G |) of the WIRU i t for a CC the HARQ entit

Gent i £y ThE ORTED Bl ARG SR dT T BB toh CBe EPAuHAE BARRDs ¢ aken

pl ace and pH@Bs." Whén hdePDece! Ve HEKANSGE AddEdat i0thet O-HNEI 3PRKOPri at e

HARQ pr ocess %}735 . The process then conﬁl etes (740). [0083] Descri bed now
s

is a met hd¥TR ebfua given frlothe dbARQswditameay aitempt heoklipet the shi f t
based approagh i 9n@¥aLALH %mci&'eh'iﬁ'tﬂ@ibqﬁ%f %Eﬂ&?r&ﬂg%gé%g&eh?%f' SSue
two O ers rrayabe en F‘y con Tl

when fnmore user sem -persis Igured on mu pl e UL
conponent thalARQ featbaals s(Agiiedr NaYCIOMtacleesspropsincnHARM andcesonWiith ti pl e UL

PUSCH ¢ r aiErHech 6 T (e thbsERSe 167615 of s ROt i BpDGCkF i CHATDO o
Format O jnformation to the higher layers.

[0080] In particular, for downlink subframe i, if a transport block was

transmitted in the associated PUSCH subframe then an ACK may be

delivered to the higher layers if ACK is decoded on the PHICH in subframe i.

Otherwise, a NACK may be delivered to the higher layers if a NACK is

decoded on the PHICH in subframe i. If, no PHICH is detected in subframe i,

a WTRU may indicate the absence of PHICH to the higher layers. This is

summarized in Table 5.
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or for a PUSCH transm ssion associated with a random access response grant,
the variable DVMRS is set to zero. This may inply that if two or nore sem -
per si st erwbyortiossshedul ed users share the sane | ower regouruseoibloowks on UL
conponent carriers that receive their grants fromthe sane DL conponent
carrier for their PUSCH transm ssions, then all these co-schedul ed users
may be assigned the sanme cyclic shift for their UL DVRS, (i.e., n DVRS = 0
) . Accordingly, by relying on a cyclic-shift-based solution, the PH CH
collisions_may be inevitable. [0085]In the case of a seni-persistently
confi gur ed IPUSHnlinbrshiresé on/ arirabdn afmek nwds irdieitddysienide asfocated
cor r espondi FgSCDCTHranin¢ them DCI Format O in subframe n kpuscH , thg WIRU may
determne jits n DVRS,haged, 004418, &b PRiOBL), Qb Ad)nd N€ DSt recent grant that
assigns the semi -persistent resource allocation. Wth respect to tlhe base
station, the scheduf er(fesroddddinescdstoéhe tipH ¢srsschedul ed WIRUs dn

mﬁl tiple UL ICCs are ea@%,sljfgmgitﬁe&@ﬁ@gﬁ fﬁe'F%%Hg%%gggﬁ‘éﬂ ockﬁ as partfof
their initjial sem -persistent edyl e n the casg of a
PUSCH transmi ssi on gss@é?&f&%ﬁéﬁ‘?@zw%{e &h BrlﬂgZérc@%é’s"r esponse grant,| the
schedul er |may confi gideencBHECH adsderdctsRUsbprameyl tiple UL CCs such that the
WIRUs are |assi gned diff.er .filrst.resourc s.as .part of theijr random
access response qra%t.&ﬁﬁl?és” ey eetg%agsgnﬁioffgggﬁﬁo ﬁ-eﬂ%é%%rrtéa 6dr ces land t hus
avoi ds col lisions of PH CH resource%abte i nating fromdifferent UL CCs.

[ 0087] Enbodi nent s: 0088L1.A met hod_ i npl enmented at. a base_station for
per f or ni nd*¢¥ddback? el the aeiyek-ceaBaIRg, methasy may kg evneicaseht | east

one of al lceﬁﬁgﬁﬁlgrﬁ%g'tag%egameio {&sgwiﬁeﬁappnt%ﬁﬂQ%ﬁnﬁgaaﬂsekvh%}pups-

[ 0089] 2. The net hod o odinent 1, further conprising assigning divided
f eedback ahmnhel theediventcansequdnee dif dokcedhadasivegHAlS3 tranampissioks donponent

carriers.

some of the feedback transmissions. However, the probability of having
PHICH collisions may be relatively low for an appropriately designed DL
scheduler at the base station. Hence, it may not be expected for the base
station to be forced to initiate many adaptive HARQ retransmissions at a
given TTI. This method may in fact minimize the impact on standardization
efforts as it may only require insertion of the procedures in the R8 HARQ
processes.

[0082] FIG. 7 is a flowchart 700 for WTRU behavior in accordance with
the network-configured method. Initially, the HARQ entity at the WTRU
determines the TTI for which it expects to receive feedback information (705).
The WTRU then initiates a search for the PDCCH DCI format 0/0x on the CC
that the initial UL grants have been transmitted on (710). The WTRU then
attempts to detect the UL grants for each CC as addressed by the WTRU’s C-
RNTI (715). If no PDCCH DCI format 0/0x addressed to the C-RNTI of the
WTRU is detected for a given CC (720), the WTRU may attempt to obtain the
feedback information transmitted in the PHICH (725). The HARQ entity may
then route the content of the HARQ feedback, (ACK or NACK), to the
appropriate HARQ process for each CC (730). The process then completes
(740). If a UL grant addressed to the C-RNTI (or Semi-Persistent Scheduling
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[ 0090] 3. The nethod as in any of the precedi ng enbodi nents, wherein an
inmplicit mapping rule uses a feedback channel group nunber and a sequence
i ndex nurwenotiossssoci at e t he divi ded feedback channel PeTasR@e®2@ISS

f eedback channel groups with the uplink conponent carriers. [0091]4.A

met hod i npl enented at a wireless transmt/receive unit (WRU) for
perform ng feedback channel resource mapping, conprising decoding a

downl i nk GoRNTY) oPWR@?{%%S%equM@U,%HE imARQ%%R%q&n%}g{&mify t#H092] 5.

determ ning a set channel. The nethod as i1 n”enbodi nent 4, further
conpri si ngowuksphndang ¢l pRAarmtesssiof vonrla adbreodwdssiowhhs nkkeomiacel arkhe net hod

' f th di t 5 furt.h | Si L Vi f
L BV o e A D MR RIS e
4-6, furthesces®MH5) STRY pddb®ks thutt dongplates!(@apt one of al l ocated feedback

channel resources or feedback channel groups to uplink conponent carriers
based on 1#&Het of Deserdeflc nedr dfieferBethad doa -@ﬁiﬁﬁwp&%n@@é}@s

[ 0095] 8. The itbQ % ias thdesRNY sRife AL 18Pt BRtR ottt BHIEHT LM€fions. The

method addresses the issue when two or more users may be semi-persistently
configured on multiple UL component carriers or assigned random access
response grants on multiple UL component carriers.

[0084] In particular, for a semi-persistently configured PUSCH
transmission in the absence of a corresponding PDCCH with a DCI Format 0
or for a PUSCH transmission associated with a random access response grant,

the variable”purs is set to zero. This may imply that if two or more semi-

persistently co-scheduled users share the same lower resource block on UL
component carriers that receive their grants from the same DL component
carrier for their PUSCH transmissions, then all these co-scheduled users may

be assigned the same cyclic shift for their UL DMRS, (ie., "ous=9).

Accordingly, by relying on a cyclic-shift-based solution, the PHICH collisions
may be inevitable.

[0085] In the case of a semi-persistently configured PUSCH
transmission on subframe # in the absence of a corresponding PDCCH with a

DCI Format O in subframe 7 — k., , the WIRU may determine its "nuzs based

on the information in the most recent grant that assigns the semi-persistent
resource allocation. With respect to the base station, the scheduler may
schedule such that co-scheduled WTRUs on multiple UL CCs are assigned
different first resource blocks as part of their initial semi-persistently
scheduled PUSCH.

[0086] In the case of a PUSCH transmission associated with a random
access response grant, the scheduler may configure co-scheduled WTRUs on

multiple UL CCs such that the WTRUs are assigned different first resource
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conprising determ ning a feedback channel group nunber fromthe set of
dynam c paraneters and sem -static paraneters. [0096]9. The nethod as in
any of thwoentodsrsents 4-8, further conprising determ niPog/is26@qEsEe | ndex
nunber fromthe set of dynam c paraneters and seni-static paraneters.

[ 0097] 10. The nethod as in any of the enbodi nents 4-9, further conprising
associ ating the at | east one of allocated feedback channel resources or

f eedback e r i h ' rg, er [ e
Feodback chammel BE R e Bl e thae, imaey eenmaslBdokT) A
met hod i nplifferent SHHIH areabwiebe seidt thars aivoids epdisiensunf PHMERWesdwrces

perform ng feedback ch el .r ce mapping, conprising determning a

f eedback %W§Hﬁgy¥?éggﬂﬁﬁgm%%ﬂﬁﬁgﬁ%h. [ 0099] 12. The nethod as in enbodi nent
11, further conprising determning a collision avoi dance i ndex on
occurrence of a feedback channel resource collision, wherein the collision
avoi dance [P9f¥dx poiﬁﬁ%mﬂ6nﬁﬁﬁéed all ocated resources and |inks the unused
al | ocat ed urcesito | i ol 1 S.
00100] 13,058 1ot nisact Thcthad ERARADh AR e iglibROR RO BB S. dpack
channel résoibacle dwinnebiresowtet enapmagi conphsdks dadeness bfast owes vl

resources all gcat.ed,a the uplink c nent, carriers. [00101]14. The

met hod as % “&ﬁ@kﬁgbﬁﬁgagﬂﬁﬁgFﬁ%ﬁf%ﬁffgi Zafgf?%%?dé%ﬁ&ﬁ%sing checki ng t hat
a quantityogdojunusegl al IMeahethodeFeuboasmést Qifeather céipsRly Leaind 0 the
uplink conponent carriers or_transport blocks. [00102]15. The nethod as in

any of thdieapddredimck dmnnel reseurhesr ok depthasknehaierel rarPaphdo aulleddback

channel gr fromat |east the collision avoi dance i ndex.
[00103]16F8¥ﬁgﬂﬁgﬁﬁ%ﬂL%§ in any of the enbodiments 11-15, further

[0090] 3. The method as in any of the preceding embodiments,

wherein an implicit mapping rule uses a feedback channel group number and
a sequence index number to associate the divided feedback channel resources
or feedback channel groups with the uplink component carriers.

[0091] 4. A method implemented at a wireless transmit/receive unit
(WTRU) for performing feedback channel resource mapping, comprising
decoding a downlink control channel associated with uplink resource grant.
[0092] 5. The method as in embodiment 4, further comprising
determining a set of dynamic parameters from a decoded downlink control
channel.

[0093] 6. The method as in any of the embodiments 4-5, further
comprising receiving a set of semi-static parameters.

[0094] 7. The method as in any of the embodiments 4-6, further
comprising distributing at least one of allocated feedback channel resources or
feedback channel groups to uplink component carriers based on the set of
dynamic parameters and semi-static parameters.

[0095] 8. The method as in any of the embodiments 4-7, further
comprising determining a feedback channel group number from the set of

dynamic parameters and semi-static parameters.
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conprising determ ning a sequence index nunber fromat |east the collision
avoi dance index. [00104]17. The nethod as in any of the enbodi nents 11-16,
further cwoppigisaFoassoci ati ng the unused al |l ocat ed r eseorasg0miordsss he
upl i nk conponent carriers or transport block using the feedback channel
group nunber and the sequence index nunmber. -30- WO

2011/ 085159PCT/ US2011/ 020458 [00105] 18. The nethod as in any of the

embodi ment dde} 17, yher ehp Lhen la!s'ﬁf 9fy 2otk b&%@&lm&tg%él Mﬁ?x and
conmuni cated to the WRU t hr ough hi gher Yayer signaling. [00106] [00107] 19.

The met hodomprismgadytepmining & sbgadénrenindes InutBberwfreneitine tshie of dyhamiion avoi d
index is identifi U u5|%% a predeterm ned mappi ng rul e based on

resource éPF%@gF?%ﬁgggfﬁﬁiﬁg(ﬁﬁwaﬁﬁ’ £hod i npl enented at a base station for

avoi di ng fleggigack ch@nnethd astbsCRsCl hh§i dNtheC ofPolIhdigs dEDEfMitAbNg a
f eedback channel resource collision. [00109]21. The nethod as in enbodi nent

20, furt h&PMPBRHIE a5AgatBe dhngt ashermel al@cﬁ’@éés%f&@ckﬁéﬁﬁéqﬂ ISPYEESS f or

each upli e r | 1ision.
[00110] 22 TEETRER Blpril .g'ﬁg%%%%é*fmh@ R LA R REE R pack

channel ré@@ﬁmechamﬂdgwmq)dembenanéth©ﬂxnmeokaubannm@&s of Iomest
esour ces Ghear 0, Arng o UpL Lok COTRORPHL CRLLL 5ahO0AEAL i T
(WTRU) for performing feedback channel resource mapping, comprising
determining a feedback channel resource collision.
[0099] 12. The method as in embodiment 11, further comprising
determining a collision avoidance index on occurrence of a feedback channel
resource collision, wherein the collision avoidance index points to unused
allocated resources and links the unused allocated resources to uplink
component carriers or transport blocks.
[00100] 13. The method as in any of the embodiments 11-12, wherein
feedback channel resource collision determination checks sameness of lowest
resources allocated among the uplink component carriers.
[00101] 14. The method as in any of the embodiments 11-13, further
comprising checking that a quantity of unused allocated resources is greater
than or equal to the uplink component carriers or transport blocks.
[00102] 15. The method as in any of the embodiments 11-14, further
comprising determining a feedback channel group number from at least the
collision avoidance index.
[00103] 16. The method as in any of the embodiments 11-15, further
comprising determining a sequence index number from at least the collision
avoldance index.
[00104] 17. The method as in any of the embodiments 11-16, further
comprising associating the unused allocated resources with the uplink
component carriers or transport block using the feedback channel group

number and the sequence index number.
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non- adapti ve feedback channel process is used for one uplink conponent
carrier having a feedback channel resource collision. [00112]24. A nethod

i mpl enentwd 2at1/@35180r el ess transmit/receive unit (WRU) fPom/imeail@20ags

f eedback channel resource collision, conprising at an expected feedback
information reception time, searching for downlink control information on a
downl i nk control channel associated with an uplink resource grant.

[ 00113] 25 o2y et ol ASTHARARACAITEN hn? b (hULRIBHIAATRIISI NGyt N0 ¢ he
feedback information to an i1dentified feedback process for each conponent
carrier upba adiget i widfindex upl donkiggrahtantdocommymnpdaétto tha (WERU hat i s
addressedt%o tﬁﬁB%%Rq; %0011%&26. The nmethod as in any of the enbodi nents
24- 25, furthel ?ﬁ??zﬁmgg ?%g t he feedback information obtained froma
f eedback ¢berosgl to an applicable feedback process for each conponent

carrier upon failure to detect an uplink grant. [00115]27. A nethod for
avoi di ng fee¥hck channdihe wsthadcas EpRrpy SF dhe pBLodBuer ddul e dVRfEBY ess

transmt/r L MEe; UNLL S q(; ; g i S®H i af L guri ng
R b G B R i ST
as i n enbagipeng r2lg baked bheescwepalieahgn$.or each WIRU, deterni ning a val ue

for a par t froma grant,,assignin en - persi sfent resource

al l ocati o &ﬁ%ﬁ% con 'ti6%Ipﬁgpaangﬁkﬂg¥ﬁ?fégh?r§ SCch H@Iﬂﬂéégﬁ@ﬂﬁi in a
previ ous gedibaakBchMIRI EtddotiRe PRSIt EdontSridiBPP&StetRidingY 6] Fedbhil{ t of a
correspondi ng uplink denodul ati on reference signal (DVRS). [00117] 29. The

met hod as chanegygshwentolligionwher ei n each WIRU has a different first
: = \ ; N 3 . ' eaion,
resour ce %m or g4 Senfyp %desch% e d% a%&ﬂfé('}l%%n‘% o8 Pl AKed rc@ﬁzl%ﬂsﬁ? on

[ 00118] 30. t ho or avoiding fee annel resource c sion for
C0- schedulfedings ens adaptéte Ssedbnaln ssthianhek peooees Uit tesch WIHlUSY ,coaqppentsi ng

schedul i ng random.access . response .grants tq..t.he WIRUs on nul ti pl e conponent
carriers.%ﬁﬁ@?i ‘@38a%ﬂ%“ﬁ%ﬁﬁﬁﬂ“%Q%Fﬂ“@H%B %8Rt 30, further conprising

assi gni ng [Goffogr entad.i r sthd RSRYACEs  EKSf tRe eaMRdRhettR@0MRWphdren t hei r
respective random access response grants. [00120] 32. A nethod for

per f or m ndeathankh shaned ugsewrcagpBising defermination checks sameness of lowest

resources allocated among an uplink component carriers.

[00111] 23. The method as in any of the embodiments 20-22, wherein a
non-adaptive feedback channel process is used for one uplink component
carrier having a feedback channel resource collision.

[00112] 24. A method implemented at a wireless transmit/receive unit
(WTRU) for avoiding feedback channel resource collision, comprising at an
expected feedback information reception time, searching for downlink control
information on a downlink control channel associated with an uplink resource
grant.

[00113] 25. The method as in embodiment 24, further comprising
routing the feedback information to an identified feedback process for each
component carrier upon detection of an uplink grant for a component carrier
that is addressed to the WTRU.

[00114] 26. The method as in any of the embodiments 24-25, further

comprising routing the feedback information obtained from a feedback
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carrier aggregation, the nethod conprising dividing existing channel
resource groups. [00121] 33. The nethod as in enbodi nent 32, further
conpri si yoassi/gaisng exi sting channel resource groups tecdidstaneadsstipl i nk
(UL) conponent carriers (CCs). [00122] 34. The nmethod as in any of the
enbodi nents 32-33, further conprising applying Physical Hybrid ARQ

I ndi cator Channel (PHI CH) resource mapping for carrier aggregation. WO

2011/ 0851 : i of
enbodi ment & I8 54 MU e T ek e Ry Al Ry B ARG T el

Channel ( PHl@)tonieppi ag wiindrgraatidr esses a PHI CH mappi ng anbi guity.
ot nod 1o (4HRY Cabl 2t o JEPEABAT BIUrLER BNt e pRi O B0 L2Br The
net hod as foin c@Bshedulddh &N diraRith B/r3ei 36 unitie(WTR Ush ecomimigiflg issnappl i cabl e
to FDD or Tine Division Duplex (TDD), or both, nodes of operation.
[ 00126] 38 PerHEtepiy heenfiuring fagh oW’%fHé i ek srgpmigianeit & he
nmet hod i s appLlcabl e to Long Term Evol uti on- Advanced (LTE-A). [00127] 39.
The nethod as in any of the enbodi ments 32-38, further conprising dividing
exi sting POYKlctal Hbri dhaRQetindi satiorentivdimmeht QPHUEH)err @soungeg gooups.
[00128] 40'eagﬁ%ﬁw%t&%ﬁin{]ngagyva lie tfor}"ea epg?a%%ie ernftrgm?’e% -g§a?ﬁt Léjsrlérggé a
semi-persistent resource allocation on a condition that a downlink control
channel is absent in a previous subframe, wherein the parameter is mapped to
a cyclic shift of a corresponding uplink demodulation reference signal (DMRS).
[00117] 29. The method as in embodiment 24, wherein each WTRU
has a different first resource block for a semi-persistently configured uplink
transmission.
[00118] 30. A method for avoiding feedback channel resource collision
for co-scheduled users wireless transmit/receive units (WTRUs), comprising
scheduling random access response grants to the WTRUs on multiple
component carriers.
[00119] 31. The method as in embodiment 30, further comprising
assigning different first resource blocks to each of the WTRUs for their
respective random access response grants.
[00120] 32. A method for performing channel resource mapping for
carrier aggregation, the method comprising dividing existing channel resource
groups.
[00121] 33. The method as in embodiment 32, further comprising
assigning existing channel resource groups to different uplink (UL) component
carriers (CCs).
[00122] 34. The method as in any of the embodiments 32-33, further
comprising applying Physical Hybrid ARQ Indicator Channel (PHICH)

resource mapping for carrier aggregation.
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conpri sing assigning existing Physical Hybrid ARQ I ndi cator Channel (PHI CH)
resource groups to different UL conponent carriers (CCs). [00129]41. The
met hod aswonroamgswb t he enbodi ments 32-40, wherein the merhusdoli®2qes f or med
by a scheduler. [00130]42. The nethod as in any of the enbodi nents 32-41,
further conprising inplenmenting a Physical Hybrid ARQ I ndi cator Channel

(PH CH) mapping rule. [00131]43. The nethod as in any of the enbodi nents

32-42, wheseian)the 4 %H@B@tm sUbeahs of t8 QDo SHERB. BAR YRS mod( n=
( | ovest index nseq = (Li-lowest 1ndex group PH CH PRB RAPHI CHCC

44. The menhothley Physamy Hyfortdh@R@rﬂtmdmham@n@bal&z%MBHIGHémppmg stHemeunber of
the PH CHa%rd?eus es a%}ﬁlaﬁ-gn}a%pgng amblnggITuty
[00124] 36. The method as in any of the embodiments 32-35, wherein
the method is applicable to Frequency Division Duplex (FDD).
[00125] 37. The method as in any of the embodiments 32-36, wherein
the method is applicable to FDD or Time Division Duplex (TDD), or both,
modes of operation.
[00126] 38. The method as in any of the embodiments 32-37, wherein
the method is applicable to Long Term Evolution-Advanced (LTE-A).
[00127] 39. The method as in any of the embodiments 32-38, further
comprising dividing existing Physical Hybrid ARQ Indicator Channel
(PHICH) resource groups.
[00128] 40. The method as in any of the embodiments 32-39, further
comprising assigning existing Physical Hybrid ARQ Indicator Channel
(PHICH) resource groups to different UL component carriers (CCs).
[00129] 41. The method as in any of the embodiments 32-40, wherein
the method is performed by a scheduler.
[00130] 42. The method as in any of the embodiments 32-41, further
comprising implementing a Physical Hybrid ARQ Indicator Channel (PHICH)
mapping rule.
[00131] 43. The method as in any of the embodiments 32-42, wherein
the PHICH mapping rule is:

group lowest _index group group
PpHICH ey = (L pps Rt T Ppugs ) mOd(L Nt ! Nee J)"‘ Ry (L Niwcn ! Nee

ootszy e = A2 (Vg I Nee Dl o mod 2 G

[00133] 44. The method as in any of the embodiments 32-43, wherein

group

Meuciira is the number of the PHICH group assigned to the feargh UL
component carrier (CC).

[00134] 45. The method as in any of the embodiments 32-44, wherein

seq

Pt ig the orthogonal sequence index within the group, i ig the index of
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conponent carrier (CC). [00134]45. The nethod as in any of the enbodi nents
32-44, wherein nseq PHHCH ts the orthogonal sequence index wthin the
group, ncwoisitdseisbndex of the UL CC used for transm s®Comnsedliobess
correspondi ng Physical Uplink Shared Channel (PUSCH). [00135]46. The net hod
as in any of the enbodi ments 32-45, wherein nDVRS is mapped fromthe cyclic
shift for Denodul ati on Reference Signal (DVRS) field in the nost recent
Downl i nk okl r ' X - :

ass0ci at e m R L he Sar BEbEmAT o LBl Sy ting PRYSFATSRANE B s oy

t ransmi ssi@anneDPI3STHY.. The nethod as in any of the enbodi nents 32-46,

wh i N i h di f i . d PH CH.

Tt At oMU neq 46 & i REKTES i Jol BEHEY sRtpEtSEe 5% Ve ot hod as
i f i 32 47 i il i P B - i th
| ovon! Shyohe BRSNSt el S Boh SRR L A0S Referaee fgnal A 1 the

cor r espondDMRPUEICHh thansst ssieat Dodilih&8ldtfrol Théorvetthad DHE) fornaaty0 of t he
erbodi ment e, 385 {BunatBe Bl WAL Reul HiP Sl S SSUBE SRl oured by
Shared Channel (PUSCH) transmission.

[00136] 47. The method as in any of the embodiments 32-46, wherein

PHICH
N is the spreading factor size used for PHICH modulation defined as a

function of cyclic prefix.

[00137] 48. The method as in any of the embodiments 32-47, wherein

lowest _index
I _

PRE_RL ig the lowest physical resource block (RB) index in the first slot of the

corresponding PUSCH transmission.

[00138] 49. The method as in any of the embodiments 32-48, wherein
Npaice is the number of PHICH groups configured by higher layers.
[00139] 50. The method as in any of the embodiments 32-49, wherein

Nee denotes the number of UL CCs linked to a single downlink (DL) CC.
[00140] 51. The method as in any of the embodiments 32-50, wherein

group seq
one or a combination of "Pmcm"rmicn or "ot gre determined by decoding the

Physical Downlink Control Channel (PDCCH) on an associated DL CC using a
wireless transmit/receive unit (WTRU) specific Cell Radio Network Temporary
Identifier (C-RNTI) to read Downlink Control Information (DCI) format 0
granting the Physical Uplink Shared Channel (PUSCH) transmission.

[00141] 52. The method as in any of the embodiments 32-51, wherein a
PHICH arrangement parameter e =2,
[00142] 53. The method as in any of the embodiments 32-52, wherein

the value of a PHICH arrangement parameter N, depends upon the amount of

aggregated UL CCs.
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[ 00139] 50. The method as in any of the enbodi nents 32-49, wherein Ncc
denotes the nunber of UL CCs linked to a single dowlink (DL) CC

[ 00140] 5IwoBha/0setshod as in any of the enbodi ments 32- 5@CTWsed12i0n0488
groupseq one or a conmbination of PHHCH/ "PHICH , or no are determ ned by
decodi ng the Physical Downlink Control Channel (PDCCH) on an associ ated DL
CCusing a wireless transmt/receive unit (WRU) specific Cell Radio

Net work Tegporspry | glent quﬂeeﬁleﬂngMia aht of%ﬁgel?fwiﬂéﬂh %%g %héﬂaﬁpr mation
(DCl') format O granting the Physical Uplink Shared annel

t ransni ssitba nu[nﬂc@IM]EB’sm'ﬁlhé{ytEtdﬂABGhéndlnatan;C}mfnthéPHh@Hﬁlgmamsgsaﬂ 51,
wherein a PHICH e r amet er - 2 . [00142]53. The nethod as in
any of thé %%H%H?&%ﬁﬁggggm%ﬁgﬁghereln t he val ue of a PHI CH arrangenent

par amet er [0 4d@pendss. Uparhe et THh Oy AIBE egdbeiindhis 8254, Wherein a
2011/085159PCT/U82011/020458 [00143]54. The nmethod as_in any of the

enmbodi nent%a%mus@ nykbekid agresivle compops paEterpy (GG BRD earli ket or
Channel [ 00144] 55. The
met hod as F%ﬁ%%?ﬂ E?ﬁgée%bb%lneHHQ% L?%nﬁﬁqgggggﬁg%ggg%nunlnunber of
aggr egat edo@leiponent6.c arftieemstho@Cs)intamatof ¢ he elnbod upgrds 38eb nwdrer¢inen DL
bandwi dth is .6 resour ge b%ocks éaﬁa) |s 2. [00145] 56 he thod as in any
of the enﬁ%ﬁ?ﬁ%ﬁ?sn%ﬁ' 85 WA EFR nEHBETS gxga af%% Romponent
carriers Gppirtédadthesane Da., baRpAidted Mﬁgom@ HRbckRaRBY dth is 12 resource

bl ocks (RB is 4. . , ,
[00146] 57. The method as in any of the embodiments 32-56, wherein a

—1/4

PHICH arrangement parameter g
[00147] 58. The method as in any of the embodiments 32-57, wherein
one PHICH group is available for bandwidths (BWs) up to 25 RBs and the
PHICH group cannot be divided or dedicated to different carriers.

[00148] 59. The method as in any of the embodiments 32-58, further
comprising dividing the total Physical Hybrid ARQ Indicator Channel
(PHICH) resources.

[00149] 60. The method as in any of the embodiments 32-59, further
comprising dividing Physical Hybrid ARQ Indicator Channel (PHICH)
channels into at least one division.

[00150] 61. The method as in any of the embodiments 32-60, wherein
each of the at least one divisions is dedicated to a component carrier (CC).
[00151] 62. The method as in any of the embodiments 32-61, wherein
the bandwidth is 5MHz.

[00152] 63. The method as in any of the embodiments 32-62, wherein a
division includes dividing or combining divisions of Physical Hybrid ARQ
Indicator Channel (PHICH) resources, channels, groups, or any combination
thereof.

[00153] 64. The method as in any of the embodiments 32-63, wherein

each division may be configured for, or assigned to, a particular carrier.
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[00146]57. The nmethod as in any of the enbodi nents 32-56, wherein a PH CH
arrangenent paraneter Ng =1 / 4 . [00147]58. The nethod as in any of the
enbodi mrenwe 282/@3F159wher ei n one PHI CH group i s avai l abl e pCorisbandedsds hs
(BW) up to 25 RBs and the PHI CH group cannot be divided or dedicated to
different carriers. [00148]59. The nethod as in any of the enbodi nents
32-58, further conprising dividing the total Physical Hybrid ARQ I ndicator
Channel ( r esgiir c ) i [

enbodi msn{f dsﬂh%ﬂ 59, furt ﬁlzhre %gﬁ%?%ﬁﬁganmitg?tﬁg%%ﬁ%ﬁ|3%HW§453{}1§9%%Q&‘

| ndi cat or wWihdasretrapPhiittidceivhamie|(WTRY b iatllbedsd nooe dian shomesqudG150] 61.
The net ho% az{ (:Rrsé)an{\; of thetenbodi ts 32-60, wherein each of the at |east
one di Vi si &% HEUFYBPEY Y F2H o hent carrier (CC. [00151]62. The

nmet hod as [poussny of 64.he TIDAGHRNES i82mElof tMaesBhalibRatd8PGBS| dihés SMVHz.
[ 00152] 63. The, method as in any of the enbodi nents 32-62, wherein a

di vi si on CABPUEEE B voRf-ioensy Bapingi Retviran <iashs Physipal dilvemd HpBE d ARQ

thereof - [08TRAT cq e LHIEERUCERRC. HRANIE F S IO PRE) IRLE BTN Der ol
each di vi $oweacheBhysecat dipflingfleded 6thanoel @GS @Hetramemissigrarti cul ar carri er.
[00156] 67. The method as in any of the embodiments 32-66, wherein
on a condition that a Physical Hybrid ARQ Indicator Channel (PHICH)
resource collision occurs, unused PHICH resources available in the system are

utilized via modifications to the current PHICH mapping schemes.

[00157] 68. The method as in any of the embodiments 32-67, wherein
the method is applied in LTE.
[00158] 69. The method as in any of the embodiments 32-68, wherein

each user’s assignment on each UL component carrier (CC), in terms of
number of resource blocks (RBs), is greater than or equal to the number of
aggregated UL CCs.

[00159] 70. The method as in any of the embodiments 32-69, wherein

L. >
RBs NCC, where:

Nee denotes the number of aggregated UL CCs linked to a single

DL CC and

L, is the length of contiguously or non-contiguously allocated
resource blocks to a WTRU per CC.
[00160] 71. The method as in any of the embodiments 32-70, further
comprising a mapping formula.
[00161] 72. The method as in any of the embodiments 32-71, wherein
the mapping formula uses the following equation:
it = (L e + A, )+ By JMOA N2, + Ly N,

seq _ lowest _index group J ) PHICH
Ppuicr,: = (L(IPRBfRA + Az’ )/ NPH[CH + M purs mod 2NSF
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WO 2011/ 085159PCT/ US2011/ 020458 [ 00154] 65. The method as in any of the
enbodi nents 32-64, wherein a wireless transmt/receive unit (WRU) is

al | ocat edwoana/ashEn one resource bl ock (RB) per conponeRCTA®R1102046€C) .

[ 00155] 66. The nmethod as in any of the enbodi nents 32-65, further
conprising a one-to-one mappi ng between each Physical Hybrid ARQ I ndi cat or
Channel (PHI CH) resource and the physical RB (PRB) index used for each

Physi cal l[{l%ieﬂE Shasd C’i"}?en&%{hddpéésgv‘\% § R REE e BHo@ e kt9BLoR] Gfherlhe mMet hod

as in any of t odi ments 32-66 erein on a condition that a Physical

Hybri d AR@zLHdIC PHI.CH) (i C ENE sed

PHI CH resour ces g%/%allgﬁ %@Pﬁhy% g sys %ﬁqsogé{{a ﬁjlﬁﬁ zegkgﬁgﬁ(ﬁé}g?%lggtg?ons to
the curr enhe Bhitr&pomappy Plyyssed dimk Slﬁ)@bﬁ‘(}k&&neﬂ[ﬂjﬁ@fl})mﬁhmmﬂomny of the
enbodi nen 32- 67, wher n the nethod is gpplied in LTE. 0158 69. The

met hod ast[&?]maq’ﬂw of "the Bat ?%1%2n%8)? gﬂ“’] offirReRiR 3?3 %‘Eg} gnment
on each U, conponent carrlerééCC in terms of nunber of rq&@urn@e bl ocks
(RBs), is grieatemponant eyriel (@l depandenheffiss whieh rgpdigdited U ocs

[ 00159] 70. met a niyogli RBs >
Ncc , JOJI%C dgﬁécj)t e?}%ehgl%%rggertug% gggr esg(%ﬂégédlﬁ%&églzl nkg t?%}_a single
DL CC and chbiRByisirgs hh]elngemghj?suﬁl resritrce bbuek| (YREY) index wmmlm gquthqus@I | ocat ed

resource bl ocks t 1 ﬁ) ?%0016 71. E}'he ne as in of t he
enbodi ments TS ATUEFGPTRGTB IS TP 4 YOFI dranm
unit (WTRU) to a different component carrier (CC) in order to avoid Physical
Hybrid ARQ Indicator Channel (PHICH) resource collision.
[00165] 76. The method as in any of the embodiments 32-75, wherein
the linking of a PRB index within contiguously allocated resource blocks of a
WTRU to a different CC is performed uniquely.
[00166] 77. The method as in any of the embodiments 32-76, wherein a

parameter Ai takes the values 27 € 0.1, Ny —1}.

[00167] 78. The method as in any of the embodiments 32-77, wherein a

parameter A, is configured and communicated to a wireless transmit/receive
unit (WTRU) through higher layer signaling.
[00168] 79. The method as in any of the embodiments 32-78, wherein a

parameter A is identified by a wireless transmit/receive unit (WTRU)
according to a pre-determined mapping rule based on its physical resource
block (PRB) allocations.

[00169] 80. The method as in any of the embodiments 32-79, wherein
the mapping rule further comprises sequentially associating the PRB indices
within an allocated UL grant on one of the UL component carriers (CCs) to a
sequence of Physical Hybrid ARQ Indicator Channel (PHICH) resources and
then transmitting the Hybrid Automatic Repeat Request (HARQ) feedbacks
corresponding to multiple UL CCs using the PHICH resources.
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[00161] 72. The method as in any of the enbodi nents 32-71, wherein the

mappi ng f

ornmul a uses the foll ow ng equation: ngroup = O owest index

A .

) +) nrod+ IwoAgtiTosgrseup H CH PHI CHPRB RA" DMRSPHI CH PHI CH Pcmamsaoiloowsst | ndex

L A/
2011/ 0851
enbodi nen
resource
Upl i nk Sh

resour ce
conponent
Channel

enmbodi nen

AT group i+ nDVRS)nod 2NPHi ci| PHI CHPRB RAPHI CHSF WO
59PCT/ US2011/ 020458 [ 00162] 73. The nethod as in any of the
ts 32-72, wherein j | owestindex Is the | owest phy

si cal

2@‘2@% PRE%1 ' ndl% Rtheal ik %Bysép&leoémgmnﬁmg 85RO Lhysi cal

annel (PUSCH) transm ssion. [0 74. The nethod as in any
of the enbodpments Baking, txhherléHICHI zresdzuncadaxso@iateé avitlomponedbCehrri er

of the. engoti- a3 LG bEHBPRAREPRE ihd% Rl Ko cOtnfR: eleoF

bl ock (PRB) the"WeEDRW t hi n cont i guousl y Oor non-conti guousl y all ocated

bl ocks of a wirel ess transn1t/rece|ve unjt to adif

in any
ource

f erent

[@F il er (%) iTheopgdodias ig\Bse Fﬁh9§n@aﬁlwﬁﬁl3a hegeincat or

t'?)'sfﬁx%ﬂ% g?%\%gfscgrecg 11bda3i @ phPQAESI Fosol I BBUACERBS I AW
component carrier (CC) in a system with a plurality of aggregated UL CCs.
[00172] 83. The method as in any of the embodiments 32-82, wherein
the users are allocated a plurality of non-contiguous RBs on a first CC and a
plurality of contiguous RBs on a second CC.

[00173] 84. The method as in any of the embodiments 32-83, wherein a
wireless transmit/receive unit (WTRU) receives Hybrid Automatic Repeat
Request (HARQ) feedback on Physical Hybrid ARQ Indicator Channel
(PHICH) resources that are linked to a first RB and a second RB for the two
transport blocks that are transmitted on two specific CCs.

[00174] 85. The method as in any of the embodiments 32-84, further
comprising basing the method on a network-configured solution that avoids
Physical Hybrid ARQ Indicator Channel (PHICH) resource collision.

[00175] 86. The method as in any of the embodiments 32-85, wherein
on a condition that Physical Hybrid ARQ Indicator Channel (PHICH) resource
collisions occur, a wireless transmit/receive unit (WTRU) receives Hybrid
Automatic Repeat Request (HARQ) feedback corresponding to all UL CCs
except for one to be transmitted on Physical Downlink Control Channel
(PDCCH).

[00176] 87. The method as in any of the embodiments 32-86, wherein
an adaptive mode of operation is dictated to a number of HARQ processes
while only one of the HARQ processes can be based on a non-adaptive mode of
operation.

[00177] 88. The method as in any of the embodiments 32-87, wherein
on a condition that PHICH resources are shared by both LTE and LTE-A
WTRUs, the only available PHICH resource is assigned to the LTE WTRU.
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the linking of a PRB index within contiguously allocated resource bl ocks of
a WRUto a different CCis performed uniquely. [00166] 77. The nethod as in
any of thwoentodssents 32-76, wherein a } paraneter A tPrakas24ihe20458
values0,1,...,-1 Al [00167] 78. The nethod as in any of the enbodi ments
32-77, wherein a paranmeter A is configured and conmmunicated to a wreless
transmt/receive unit (WRU) through higher |ayer signaling. [00168] 79. The

et hod as gy of g he et R0 huOR B i RBPARSlerh d S

identified by a wirel'ess transmt/recerve unit (WIRU) according to a
pr e- det er mingddssntappsmy/rective bagddVBRU) contpimesirzatlybied durtomabik ddpe4PRB)

aher o O REWEpi G TRl Py L REPTC GRS Soduantrarl youeleh JOREG The re

i ndi ces Wpk-bdeds@an al | ocated UL grant on one of the UL conponent carriers
(CCs) to a sequence of Physical Hybrid ARQ I ndicator_ Channel (PHI CH)
resour ces [@AFH hen 9G-ansife metBod s By rvd ohdhe nepbedipepéat3 uedt  ( HARQ

f eedbacks i i i . es. WO
2011/ ouboneks PRBGENE el FlsiRet iR pioLR it Pealhlddhd eaHi g

enbodi nentesmP@nd@, cafrriet Hel). conpri si ng i nki ng the PH CH resource associ at ed
with a PU ansni ssi on L CCtot | owest. P ind froma set of
Prie a1 1 odouiet £o° T Vit e Bty i b ol T ERB R RTt BAGP ot R

enmbodi Nnentige 3drddss tWRNRItRe@IR UARIWDRUf fikE @68dQHE adlchpdatoePhgsehural ity

of resource bl ocks (RBs) on each conﬁonent carri erm(iCC) in asystemwith a
pl ural ity Rewndygds dgatwd Chargrd . (AYYEHD 1 3gvnlime Gaatrd dldermatiomyDef) t he

enbodi nentf(?rn:rz'gt_ g/%x O\M'ﬁ{eebﬁ‘_, component carrier (CC) that initial uplink grant has
been transmitted at a predetermined Transmission Time Interval (T'TI) for
which the Hybrid Automatic Repeat Request (HARQ) entity at the WTRU
expects to receive feedback corresponding to any UL CC.
[00181] 92. The method as in any of the embodiments 32-91, wherein
on a condition that UL grant addressed to the Cell Radio Network Temporary
Identifier (C-RNTI) of the wireless transmit/receive unit (WTRU) is detected
for a component carrier (CC), the Hybrid Automatic Repeat Request (HARQ)
entity identifies a corresponding HARQ process for which a transmission has
taken place and then routes the received acknowledgement (ACK)/negative
acknowledgement (NACK) information to the appropriate HARQ process.
[00182] 93. The method as in any of the embodiments 32-92, wherein
on a condition that no Physical Downlink Control Channel (PDCCH)
Downlink Control Information (DCI) format 0/0x addressed to the Cell Radio
Network Temporary Identifier (C-RNTI) of the wireless transmit/receive unit
(WTRU) is detected for a given component carrier (CC), the Hybrid Automatic
Repeat Request (HARQ) entity performs the method further comprising
attempting to obtain feedback information transmitted in the Physical Hybrid
ARQ Indicator Channel (PHICH).
[00183] 94. The method as in any of the embodiments 32-93, further
comprising routing HARQ feedback to the appropriate HARQ process.
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the users are allocated a plurality of non-contiguous RBs on a first CC and
a plurality of contiguous RBs on a second CC. [00173]84. The nmethod as in
any of thwoentodsrsents 32-83, wherein a wrel ess transnmPCrrse@iweo4asi t
(WIRU) receives Hybrid Automatic Repeat Request (HARQ feedback on Physi cal
Hybrid ARQ I ndi cator Channel (PH CH) resources that are linked to a first
RB and a second RB for the two transport bl ocks that are transmtted on two

speci fic @srad 9017%5 85-Th-'éh§1eﬁﬁ}dhﬁ%ar9§n§z R RRY effbolife fIRRM MBI Seit? - 84,

further conprising basing the net on’ a networ k- conf | gured sol ution that
avoi ds Phybé €aRNH} s & $epRP arsidierdtsohe@iamnetRX'PHI CH) resource col |i sion.

[ 00175] 86. nmet h asni n_a of the e i nent 5. 32-8 erein.on a
cond 1 on FEP! Physfeal ILPEHoARS IMareat o CRaREn T ey T ELBT ce

col | i si ongnoGCUbndidioni RBAE SISy t & AAGHhIEAK eGEifventNial tEAMIRdt Naead wess Hybri d

Aut omati ¢ Repeat Request (HA% f eedhack_correspondi gﬁlto all UL CCs except
for one téramittgdsi tate @serriPdR| s Phusicadohmlingk Seard Fhammehn&USEboCH) .

[00176] 87 o TAEWIEUOCh 5o R Qi ABRALIENADISE AR LRS! el han

adapti ve node operation 1s dict 0 a nunber o procésses while
only one oh 4 ken#HARQ PraockCKes danddt obagedPoysiealnldpbiadapR Qvindieder of
operati on. 001ﬁ§]ﬁﬁ%}ﬂme‘3 met hod as in any of the enbodi nents 32-87,
wherei n o RPEGhd; ) PHRE SBAPES esour ces are shared by both LTE and

LTE- A WIRUsg1d6pe ondy, aviaid atieod hlk G ahgSaWheeehBodfh@N8d-960 fihiBedr TE WIRU.
-38- WD 2011/ 085159PCT/ US2011/ 020458 [00178] 89. The nmethod as in any of
t he enbodichpprisirpddyeriggeNACK t thierhipberslay pigramp copdidienybatNACK WRU)

conL L1 PRI MR GBSO ILeEt (A0 et Ly ch ki
enbodi nren{801R¥ 89, @he The method as in any of the embodiments 32-97, further
comprising delivering an indication of the absence of PHICH to the higher
layers on a condition that no PHICH was detected in the subframe.
[00188] 99. The method as in any of the embodiments 32-98, wherein
wireless transmit/receive unit (WTRU) and evolved Node-B (eNB) procedures

are included in Hybrid Automatic Repeat Request (HARQ) operations.
[00189] 100. The method as in any of the embodiments 32-99, further

comprising the WTRU determining a ™ parameter based on information in

a most recent grant, wherein the grant comprises an assignment of a semi-
persistent resource allocation.

[00190] 101. The method as in any of the embodiments 32-100, further
comprising a scheduler determining that co-scheduled WTRUs on multiple UL
CCs are assigned different first resource blocks as part of an initial semi-
persistently scheduled PUSCH.

[00191] 102. The method as in any of the embodiments 32-101, further
comprising, for a PUSCH transmission associated with a random access
response grant, the scheduler configuring co-scheduled WTRUs on multiple
UL CCs such that the WTRUs are assigned different first resource blocks as

part of a random access response grant.
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Hybrid Automatic Repeat Request (HARQ process is dedicated to each UL
conponent carrier (CC). [00180]91. The nethod as in any of the enbodi nents
32-90, whwoepn/ashsowi rel ess transmt/receive unit (WRUpCHiusst11o2mdtict s a
search for Physical Downlink Control Channel (PDCCH) Downlink Contr ol
Information (DCl) format O/ Ox on the DL conponent carrier (CC) that initial
uplink grant has been transmtted at a predeterm ned Transm ssion Tinme

| nterval (ITioenfor whi oy thgeIBkb Rl At ATBLS BRPONTREINSRE(ARY) entity

at the WIRU expects to recelve feedback corresponding to any UL
[ 00181] 92 peTloemregtltard past ofim myh@i‘oftm @bl dhepntcsd B2 egrlbodmen&l n on a

condition UL grant add Cel | Radl rary
dent 1 11 ed0 Rk B A ENAERINR, pauien (B Beni Bt i

det ect ed f@¥thad e0ARPBEIHe @ﬁ}ﬁddlm@n(@mzthe Hybrl d Automati c Repeat Request
(HARQ entlt |dent| fies a corresponding rocess for which a

transni ssildWHas t al¥n prmdetegraied rFéWuFtoGpéscopﬁéuH%@ vedornafoltredgenent
(ACK) / neg ﬁdag] Hm r ion to the appropriate HARQ
process. [a}%%ell(gfﬁag%m%e rr?th[ﬁ% gls%l n aénrgggfm%e enbodi ments 32-92, wherein
on a condi[@01®d]t hatA}tbo@eréaclaﬂesIamd/rdleemkn@cm*erd@lscrmmlm’c@hze(uPDQﬂ&d)ulﬁbwnl i nk

Cont r ol Info mat i on Ox ,,addr.es d to Radi. o Net wor k

Tenpor ar y P8 me}tfqnér %ﬁf‘rr}aré;fskﬁigl il et %Rpgﬁ%lﬁ?% 9%@@%3 cqifre  (WrRU)

i's detected dahest @id’ﬁ@ BeARANENbY @rﬁbhﬁ%nﬂo@@tmd Qe btheAUbMi@ed ¢ Repeat

Request (HARQ entlty perfornms the method further corrpr|5| ng]I attenpting to
P

obt ai n f eé@8dmpRBorlRmddgion. tha grthedsadesaribpd hereya ine be-rpplemen

| ndi cat or [ Y, 9 )

enbodi nentg]%g&géuéeptgﬂ%g}armcg%}p‘?l%ﬁgng g@ﬁ‘tzvlgﬁ%hﬁ?&ﬁ%& ltéhdglgcak %néi){ﬂﬁ%
appropri ahfead#HRQmedmassﬁor e8utiol P Gl 2686y IRCHE 1dBRDT1/ BR84fp8ed 00184] 95.
The net hod as nan f th nts 32-94, erei e CGRNT] is a
Soni - per ST EPEHITGE AL MY e RS CRO0T8E SE Al Haeha N SETHRHhG® of t he
enbodi mentydirdsdBoniIBH8E) N8N B! %Qﬂéilﬁéaﬁﬁbkhﬁbr%gér nRdfeWniExak 3 bf ame, a
transport block was transmtted in an associated Physical Uplink Shared

Channel ( PUSEHjersigpflaklgestonage medingacliudet bietr axcongir iiwited tdehirgad |0ﬁb’ ACK to
ARG 1 ndt At oRY G A% % SRR ARt Bt BT o R0 /A0 SRS a2 n'
any of t heemdeQduﬁtBntlﬁelﬁar}Bﬁewﬁw hﬂWnetlc media such as internal hard dlsks

and removable disks, magneto-optical media, and optical media such as CD-

ROM disks, and digital versatile disks (DVDs). A processor in association

with software may be used to implement a radio frequency transceiver for use

in a WTRU, UE, terminal, base station, RNC, or any host computer.

* * *
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conprising delivering NACK to the higher layers on a condition that NACK is
decoded on the PHICH in the subfrane. [00187] 98. The nethod as in any of
t he enbodwoentizs33997, further conprising delivering anpcmdisecatioonsof the
absence of PHICH to the higher layers on a condition that no PH CH was
detected in the subframe. [00188] 99. The nethod as in any of the

enbodi nents 32-98, wherein wireless transmt/receive unit (WRU) and

evol ved Node-B (eNB) procedures are igchpged in Hybrid Automatic Repeat
Request (HARQ) operations. [00189]100. The nmethod as in any of the

enbodi mentV8h&2is@®infedrisher n " Rs conprising the WIRU det er mi ni ng
aparaneter based on information in a nobst recent grant, wherein the grant
conprises an assignnent of a sem -persistent resource allocation.

[00190] 101. The. met Nagkthsd impiiiyertbd e REbGtHIRNES 132folRPng fdsdbhed
conprising a schedul er determ ning, that co-scheduled WIRUs on multiple UL
CCs are a$bRppddesnrre Papping cemMPFsEWar ce bl ocks as part of an initial

semi - per si st enaivg%ﬁggggg;hs%@nEgﬁﬁr&cak&Pfﬂe%gM%hggggﬁ%sbﬁqs 87 tdedpaRy of the

enbodi nments 32-1 er conprising, for a ransm ssi on associ at ed
with a r acHemmelcesss; medponse grant, the schedul er configuring co-schedul ed

WRUs on multiple UL .Su that. the WIRUs are assi gn ifferent first
e sour oo bl ockasemar MRttt Teédhibl dntel Taduind S ipalt \ginhdt
2011/ 0851%9KRGV tdS3Aihk/ @a0h28nt 804R23.103. A wireless transmt receive unit

(WIRU) configured to performat |east part of a nethod of any one of the
precedi ng enbodi nents.

2. The method of claim 1, wherein an implicit mapping rule uses a
feedback channel group number and a sequence index number to associate the
divided feedback channel resources or feedback channel groups with the

uplink component carriers.

3. A method implemented at a wireless transmit/receive unit
(WTRU) for performing feedback channel resource mapping, comprising:

decoding a downlink control channel associated with uplink resource
grant;

determining a set of dynamic parameters from a decoded downlink
control channel;

receiving a set of semi-static parameters; and

distributing at least one of allocated feedback channel resources or
feedback channel groups to uplink component carriers based on the set of

dynamic parameters and semi-static parameters.

4. The method of claim 3, further comprising:

determining a feedback channel group number from the set of dynamic
parameters and semi-static parameters;

determining a sequence index number from the set of dynamic

parameters and semi-static parameters; and
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[00193] 104. An eNodeB (eNB) configured to performat |east part of a nethod
of any of the enbodi nents 1-102. [00194] 105. An integrated circuit (1C
conf i gur estot2o1pssfsor m at | east part of a nethod of any @eCTiuseoiembmds ment s
1-102. [00195] Al though features and el ements are descri bed above in
particul ar conmbi nations, one of ordinary skill in the art will appreciate
that each feature or elenent can be used alone or in any conbination with
the ot her feat yLesifh @lClPRLS: ohd!oAdHbh AN fediBEATBRIING HEsifbiDEA hereln
may be inplenmented in-a conputer program software, or firmware

i ncor por atfexdlbapk achpameltg@oupeaddb| cheredilunn fcompelxwutcanmrbyuamgotﬁmjt er or
processor ut e nedi a. |nclud el ectronic signals
(1t ranem ¢ Fedt BOREE g4 S Ui Flr b S8 B e P bR RS Rfput er —r eadabl e

storage nedi a. Exanpl es of corrput er-readabl e storage nedia include, but are

not limted to,_ a read onl a random access nenory (RAM, a
register, caché mendrynety ]@Hﬂﬂ%{l'&ﬂd A nBr V’l%ﬁ%%ﬁscégansﬁﬁﬁﬁ@{ei‘@ Fedt a such
as |ntern TR0 { Ve d 2dia, and

opti cal {cy i a sﬁfgglpas ]8%— o |S%§h§n %?%Iiu?gl % i@ C?I (s (DVDs). A

processor in adstermatingra &Mbacka:hamelerewcbeolﬂ;sm anodl npl enent a radio

or “any host | coRparEining A GRS whaknne: Fnag emenes 3 & Bebadt o0

i mpl enent eHadhelarddeReStHision, hWlerdBr fHRr BolNGioheSh@skceCHABREhoIARS QAT Ce
mappi ng, conpri sing d|V|d|ng at | east one of allocated feedback
channel r éswse¢abogsited sesgynsr aonalimiel thyrwuissd adlegated resourgesioginlies di vi ded
f eedback %Qﬁﬁﬂﬁén€£§ﬁﬁﬁﬁﬁamgﬁJLEEQB K channel groups to uplink conponent
carriers. |n11 wherein an inplicit mapping rule
uses a feedback channel group nunber and a sequence i ndex nunber to

associ ate the divided fee back,.channe gsour ces ,or f eedback channel groups
with the upli ng conb¥heRethodr Pf laim 5, ere;%n fjrg %19‘ ﬁeﬁﬁ?ﬂueff“ at a

wirel ess tpBREON QéteRGRIMR UMk \WMRhedO6f BREEOFToRELeE %@B@ﬁ%h &hgnnel
resource napplng, conprising: decoding a downlink control channel

associ at edheuphnkgpinpRnentsauyies. gr ant ;

7. The method of claim 5, further comprising:
checking that a quantity of unused allocated resources is greater than

or equal to the uplink component carriers or transport blocks.

8. The method of claim 5, further comprising:

determining a feedback channel group number from at least the
collision avoidance index;

determining a sequence index number from at least the collision
avoidance index; and

associating the unused allocated resources with the uplink component
carriers or transport block using the feedback channel group number and the

sequence index number.

9. The method of claim 5, wherein the collision avoid index is

configured and communicated to the WTRU through higher layer signaling.
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determ ning a set of dynam c paraneters froma decoded downlink contro
channel ; receiving a set of sem -static paraneters; and di stributing
at | east woeonfosaisbocat ed feedback channel resources or pCeasb@aci2ekannel
groups to uplink conponent carriers based on the set of dynam c paraneters

and sem -static paraneters. 4. The method of claim3, further
conpri si ng: determ ning a feedback channel group nunber fromthe set
of dynam c paraneters and sem -static paraneters; determning a

sequence i ndex nunber fromthe set of dynami c paraneters and sem -static
paranet ers; and0- 42Fhe method efsskdmabi herbim dhe |coHstiormeonf iaddxodcat ed

f eedback cha |, resgur f eedback annel .groups with the uplink
conponent1 %ﬂﬂ%@r?yugﬁhéﬁiﬁgfﬁ@gﬁ%ébQWE%%ﬁﬂgymﬂr pHﬁﬁﬁ@ﬂaéﬁ@e Hglsequence
i ndex nuniegource alléatibnget hod i npl enmented at a wireless transmt/receive
unit (WIRU) for perform ng feedback channel resource mapping, conprising:
determ ning a feedback channel resource collision; and determ ning a

col i si on avoi ?ﬁnceAixﬂgﬁf&fiﬁ!ﬁlQS&%{eﬂngﬁ a%fasd %QEQJPE}B}( a%iﬁﬂ&e%ee%%&&” ce

col lision, wherein the collision avoi dance I ndex points to unused all ocated
r esour ces chadnélirekaurtd eollisosechnapivogt ed resources to uplink conponent
carriers or trgg% ort. b hod of .claimb, wherein

| ks,. 6. Th
f eedback chann @@3&5@@%@§VF#§P8HH@€F8?H53g?@SHméﬁ%%ks saneness of | owest

resources all ogatied AnanptivedestValR khEORE YF6Rss € dalcBuPlink compondhie Met hod
of claimb5, further conprising: checking that a quantity of unused
al | ocat ed crEdfUravens pdeefthagk ehand gespruregyemdlision. t he upli nk conponent
carriers or transport bl ocks. 8. The method of claimb5, further
conpri si ng: determ ning a feedback channel group nunber from at
| east the collil8i onllawahetdndeof nkdém; 11, whereithe ferdbhck ndpaansk gaenee: | ndex
nunber from at I3Q§t t he. col.li sion avoidﬂpfe i hdex; and

collision determination checks sameness of lowest resolirces allocated among

an uplink component carriers.

13. The method of claim 11, wherein a non-adaptive feedback
channel process is used for one uplink component carrier having a feedback

channel resource collision.

14. A method implemented at a wireless transmit/receive unit
(WTRU) for avoiding feedback channel resource collision, comprising:

at an expected feedback information reception time, searching for
downlink control information on a downlink control channel associated with
an uplink resource grant;

routing the feedback information to an identified feedback process for
each component carrier upon detection of an uplink grant for a component
carrier that is addressed to the WTRU; and

routing the feedback information obtained from a feedback channel to
an applicable feedback process for each component carrier upon failure to

detect an uplink grant.
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associ ating the unused allocated resources with the uplink conponent
carriers or transport block using the feedback channel group nunber and the

sequence wodexi/assrsher . 9. The net hod of cl ai m5, pamarsesn/ovdies
collision avoid index is configured and comunicated to the WIRU t hr ough
hi gher | ayer signaling. -43- 10. The method of claim5, wherein

the collision avoid index is identified by the WIRU using a predeterm ned
mapping rul e based Qn,L@3QYLCLERIRBABLAIMNER channel resddrce RolTRIPORrIGP! ement ed
at a base station for avolding feedback channel resource collision,

conpri si ngehatedetd winelasg tearfsestbeek ecalratm@V TREsburoersoid:i si on; and

forcing an adaptive feedback annel pro far, each ,upl |.nk conponent
carrier havi ngdnt BEGBACRIC AUTHGT ieg T 0o TRG IR ARtk bransi ol X" oy o
of cl ai m id a sibemeid aheedback channel resource collision determ nation
checks sanmeness of | owest resources allocated anong an uplink conponent
carriers. for qaxh YR Hedstramdning aj yaluq foxvse parameten diem dgapirade

f eedback ) i f anl | i aving a
feodback chaAAGlE PO aciTRESRL dREaHA i G et s
wi rel ess tepatrshthdnred e whsenti in & \WrRJpus subfracied iwlpréimetizapkraphetaned
resource col lision, conprising: at. an _expect ed feedback information
Fecept | on EHHED Boar SRIRGNF o o dATERROTBNE PoIL R ST RRLFBHE dr S eRtonl | nk
control champelDRERCci ated with an uplink resource grant; routing
the feedback information to an identified feedback process for each
conponent carrier upon detection of an uplink grant for a conponent carrier
that is addressgd t PRV : ' e [ rmation
obt ai ned fron1zgfeég%%c%*%%£%%%?B?85é%hgﬁﬁf%%%L?@j?ggéﬁgéﬂﬁgﬁﬁﬁé@épfor each
conponent resourceblodlpfor f sdnhitpersisterdbt ectfiganedipplimk tiguantission. 15. A
nmet hod for avoi ding feedback channel resource collision for co-schedul ed
wireless transmt/receive units (WRUs), conpri sing:

sem - persi stentty cQRhtHYA iffia CAGM TR A tdhadReliRlsbitice lcoBIRSIA fBicoN iNn a

subfrane; and , , , , o
scheduled users wireless transmit/receive units (WTRUSs), comprising:

scheduling random access response grants to the WTRUs on multiple
component carriers; and
assigning different first resource blocks to each of the WTRUs for their

respective random access response grants.

18. A wireless transmit/receive unit (WTRU) configured to perform
feedback channel resource mapping, comprising:

a processor configured to decode a downlink control channel associated
with uplink resource grant;

the processor configured to determine a set of dynamic parameters from
a decoded downlink control channel;

a receiver configured to receive a set of semi-static parameters, the
processor in communication with the receiver; and

the processor configured to distribute at least one of allocated feedback
channel resources or feedback channel groups to uplink component carriers

based on the set of dynamic parameters and semi-static parameters.
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for each WIRU, determning a value for a paraneter froma grant assigning a
sem -persistent resource allocation on a condition that a downlink control
channel iwWOabs@iss1sbn a previ ous subfrane, wherein the pacamstan/oesssmapped
to a cyclic shift of a corresponding uplink denodul ati on reference signal

(DVRS) . 16. The net hod of claim 15, wherein each WIRU has a
different first resource block for a sem -persistently configured uplink
transm ssi on. 17. A method for avoiding feedback channel resource

collision for co-schedul ed users wireless transmt/receive units (WRUs),
conpri si ng: 19. th@dbbéhgnmaﬁdUﬂna@da®$(Vé@@ﬁhsea@$aﬁd$OU&wﬁhelmWRUs on
mul tiple igning different first resource

bl ocks t0%§%g%E§PhTﬁ%ﬁ%%%%§a?%?PPHEQFNPQQB S€ti ve random access response

grants. alBrocBedbir I edrEFRsirtd a1os Wetdring6ei ¥ efedtbick( \BhRhhelC @Bddugty ed to
perforn1feedback channel resource mappi ng, conpri sing: a processor
conflgureﬁokﬁuﬂbééée a downlink control channel associated with uplink
resource grant ihe yrocessdooBEALSESOUEARTHIY AL RAIRI SAMACIeSn Of
dynami c paraneterg ¥Tom a de oded do contro anne

receiver ©0nﬁwgmmedfBoﬂﬁﬂbedvehansehrﬂbusﬂmndbsanlowpﬂeanﬁhensuumME
processor in. connuq#cat|on th tﬁﬁﬁ@ecel rocessor

cont i gur ed PISRaFS RIS PeiRk: T e ebedfey apd dinse B Raf e
resour ces aﬂbcét@@dmlfc&hammhkg:romaehpcaimew&r GARPRAEBlockar i ers based on

the set of dynam c paraneters and sem -static paraneters. -45- 19.
A wireless transmt/receive unit (WRU) configured to perform feedback
channel resourg 54001 a pLoc Polf gMLed to
determ ne a feegba chan%ﬁ?nggéﬁﬁrceE%oWPF??on (QH@%§&£O : e pggcessor

conflguredonbgdedammmmekahaobhm&umnyaﬁandaededbnd@ﬂJaﬂmmmemnsgnﬁﬂemf a

f eedback %Eannel r géce £ %|ISIOn wher.ei n t he collgélon avoi dance i ndex
poi nts to ‘UALSedIH t8 t BBPE SOUPRRNtLATIPT SRS TARPOUNRCELF al | ocat ed
resources to uplink conponent carriers or transport bl ocks. 20. The
WIRU of claim 19, wherein the processor is further configured to check that
a quantity of unused allocated resources is greater than or equal to the
upl ink conponent carriers or transport bl ocks.
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