METHOD AND APPARATUS FOR RESOURCE MANAGEMENT I N A

W RELESS COMMUNI CATI ON SYSTEM CROSS- REFERENCE [ 0001]
wakiog/1zepd i cati on clains the benefit of U S, PCT/US2009/038039

Provi sional Application Serial No. 61/038,875, filed

March 24, 2008, and entitled "METHOD AND APPARATUS FOR

TRANSM T DI VERSI TY SCHEMES I N LTE," the entirety of

whi ch is incorporated herein by reference. BACKGROUND
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forward link (or downlink) refers to the communi cation

PYSEIOf r om t he base stations to the ternminals, and the

reverse link (or uplink) refers to the comuni cation

link fromthe termnals to the base stations. This

HOnnuBhdqﬁbondlink can be established via a

si ngl e-i n-si.ngle-out (SISO, nultlpleln- si_gnal - out
gb) or alreﬁéz?ﬁ £PPPRNICALRR, pysteorsers Al x/ARrbpy shte papide various

communication services; for instance, voice, video, packet data, broadcast, and
messaging services can be provided via such wireless communication systems. These
systems can be multiple-access systems that are capable of supporting communication
for multiple terminals by sharing available system resources. Examples of such
multiple-access systems include Code Division Multiple Access (CDMA) systems,
Time Division Multiple Access (TDMA) systems, Frequency Division Multiple Access
(FDMA) systems, and Orthogonal Frequency Division Multiple Access (OFDMA)
Systems.

[0004] Generally, a wireless multiple-access communication system can
simultaneously support communication for multiple wireless terminals. In such a
system, each terminal can communicate with one or more base stations via
transmissions on the forward and reverse links. The forward link (or downlink) refers
to the communication link from the base stations to the terminals, and the reverse link

(or uplink) refers to the communication link from the terminals to the base stations.
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W reless conmuni cati ons apparatus can er conprise
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I ndi cat or groups . .
grouping the s¢ o? cantrol channel groups into N supergroups for a predetermined

integer N; dividing the set of control resources into N non-overlapping subsets; and
mapping the supergroups to respective subsets of the control resources such that control
channel groups in the respective supergroups are multiplexed over the respectively
corresponding subsets of the control resources.

[0008] Another aspect relates to a wireless communications apparatus, which
can comprise a memory that stores data relating to a plurality of control indicator groups
and a set of communication resources. The wireless communications apparatus can
further comprise a processor configured to group respective control indicator groups

into a first control indicator group set and a second control indicator group set, to divide
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corresponding to PHICHS in respective PHICH groups to obtain respective resulting
summed sequences corresponding to the PHICH groups; and mapping respective sets of
two adjacent PHICH groups to a common resource mapping unit at least in part by
combining the summed sequences corresponding to the respective PHICH groups.
[0012] According to another aspect, a method for identifying resources
associated with a control transmission is described herein. The method can comprise
receiving a transmission from a base station that spans an identified set of control
resources; identifying a first subset of the control resources and a second, non-

overlapping subset of the control resources; identifying a control channel within the



associated with a control transm ssion is described
herein. The nethod can conprise receiving a
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over a known set of control resources; code for identifying a first portion of the control
resources associated with a first PHICH supergroup; code for identifying a second
portion of the control resources associated with a second PHICH supergroup, wherein
the first portion and the second portion are substantially non-overlapping; code for
determining one or more PHICHS to be decoded from at least one of the first PHICH
supergroup and the second PHICH supergroup; and code for decoding the one or more
determined PHICHS using respective portions of the control resources associated with

PHICH supergroups in which the determined PHICHs are included.
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[0018] FIG. 1 is a block diagram of a system for conducting a control

transmission within a wireless communication system in accordance with various
aspects.

[0019] FIG. 2 is a block diagram of a system for constructing a control
transmission in accordance with various aspects.

[0020] FIGS. 3-4 illustrate example layer mapping and precoding techniques
that can be utilized for a control transmission.

[0021] FIGS. 5-6 illustrate example layer mapping and precoding techniques
that can be utilized for a control transmission in accordance with various aspects.
[0022] FIGS. 7-9 are flow diagrams of respective methodologies for managing

resources associated with a PHICH transmission.
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[0030] As used in this application, the terms “component,” “module,” “system,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.
For example, a component can be, but is not limited to being, a process running on a
processor, an integrated circuit, an object, an executable, a thread of execution, a
program, and/or a computer. By way of illustration, both an application running on a
computing device and the computing device can be a component. One or more
components can reside within a process and/or thread of execution and a component can
be localized on one computer and/or distributed between two or more computers. In
addition, these components can execute from various computer readable media having

various data structures stored thereon. The components can communicate by way of
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HRI Adhs 8hd 8rcl 88 bor #hndnife 66898 oRELMRLK inVRIEBn €& code on
i nclude an Internet Protocol (IP) network, by

a computer-readable medium. Computer-readable media includes both computer

storage media and communication media including any medium that facilitates transfer
of a computer program from one place to another. A storage media can be any available
media that can be accessed by a computer. By way of example, and not limitation, such
computer-readable media can comprise RAM, ROM, EEPROM, CD-ROM or other
optical disk storage, magnetic disk storage or other magnetic storage devices, or any
other medium that can be used to carry or store desired program code in the form of

instructions or data structures and that can be accessed by a computer. Also, any



converting received air-interface franes to IP
packets. The base station al so coordi nates managenent
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be stored on or transmtted over as one or nore
i:cnmbcmtntﬂs prspedy taodd awnn@)utemmdtable nmekhdabFer ¢radiplenif the
ut er -readabl e nedi a | ncl udes th conputer storage
e I HPNS BRI £ VPSR 4P ST ﬁEP‘E‘S’f W&loggwuﬁ%edism% 2 Coaxial

Lhad, ffb@Pbﬂtict &B%Stvﬁﬁéﬂl ﬁﬁi‘?rdl al %u@s%ﬁ’@é{tlﬁ{e (@"S‘Eg rcﬁ'%lfefl&'g‘

one 'place to anot rage medi a can

wehndledbesucbds anfianet, ra&hm abé nacoessedhaytha commdu:lablle filRyr optic
f . exanpl and n [ such

£t SR Bt e OBt el Rbfrerdviadioe i

AR Odre ttddRTed AR tHeCRinfio o f $hc@nAE e Didkean )i dcCasAisSH herein,

storage or ot her rragnet i c storage devices, or any

vichdes esdpaghvish eDp %ebélsmsaedcztloilseadlngyalofe@tltﬂ@sc (DVD), floppy

glg’% Er %(r%our aghﬁsf&"’ef} filS e f il }r'nreg{: o] Sggggtga%alg%gts ca?ly and discs

fe(pmbe Hata Abﬁ@:anyavwmmmewbmamaaowcqpm hbovb 8héwd aRo be included
onput er -readabl e nedi um_ For_ exanple, if the software

$thtnrthﬁ§“rﬁpt310§§0mp‘é)tﬁﬁ adepe media. ser ver, or other renote
e usli r i . .
m fe d pap’rgn@uds g?}?lgﬁles (a I&??IB flél%ﬁ CrE]lg %% Bg?_(;: ’ﬁp g%lous WlI'GlGSS
mmmhesstldre@htefﬂspgjchas Sodé DasisionMtipld, A acadi (GDMAQJ systerns
vvave the coaxi cabl e, _fiber tic
éVdSl%Mulﬂ picoey @ﬁ@wgwp&ﬁ%}%w Vifenalble Access
(PﬁM%r) %gsterﬁﬁ@t‘ﬁh §€Hé‘i P%(ﬁfeﬁWEﬁnﬁ&? MulGpie g@c@eés QOFB?\/IA) systems,
definition of ium D sk ‘and di sc, as used herei
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or vari ous conmmunt ca

TDUEA B stérdicem nﬁ:ﬂ;lbﬁlle@ﬂ EradoaesmoldghNidh &ySIoBaBSysiinibr Mobile
Division Milti e Access TDVA) systens, Frequenc
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gL ST pELSI
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bl A
parpPEhBIyErsal Maﬁﬁ%* ancﬁ@}l@éﬁi@ﬁtw}% 5%1?4&%@ 4GPP Long Term
ESSILEST (1At 1586 LGRS S edsbTiBMises E-UTRA, which employs OFDMA on

the downlink and SC-FDMA on the uplink. UTRA, E-UTRA, UMTS, LTE and GSM

are described in documents from an organization named “3rd Generation Partnership
Project” (3GPP). Further, CDMA2000 and UMB are described in documents from an
organization named ‘“3rd Generation Partnership Project 2 (3GPP2).

[0034] Various aspects will be presented in terms of systems that can include a
number of devices, components, modules, and the like. It is to be understood and
appreciated that the various systems can include additional devices, components,

modules, etc. and/or can not include all of the devices, components, modules etc.



CDVA2000, etc. UTRA includes W deband- COVA (W CDVR)
and other variants of CDMA. Additionally, CDVA2000
w@oenzeshe | S-2000, |1S-95 and | S-856 standar dBCT/BSZDDIVES8039
system can inplement a radi® technol ogy such as d obal
System for Mbile Communications (GSM. An OFDVA
system can i npl enent a radi o technol ogy such as
Evol ved UTRA (E-UTRA), U tra Mbil e Broadband (UVB),
HisEEss&Dia. cobndecidh whih)the figmies.8AZohfbir{afibVdR)hesd &froaches can also
02.20, Flash-OFDMr), etc. UTRA and E-UTRA are part
i versal Mobile Tel econmuni cati on System (UMIS).

 u
ﬁﬁ@?} Long ﬁ@fe%@ﬁmw @e d(a!vﬁﬁ% %Qﬂllﬁﬁ&@eﬁcgﬁ%%ﬁ i%ﬁcgntrol

uses E-
aacknS$GicrDVthior wind essplommiuni ¢ITIRA, SySE@rUTIR@QCOUWS? with Eaaows

FRRREa doosp e arraa A o Eph A R BF S 5P g LR T My e station
LG A serlalYPRA0 Q hdhCaVBrdi i chesw Ith Bedh dtRerd 08 HIB&HSe antennas

from an organi zation named "3rd Generation Partnershi p
P?Q)jﬂéjcl322"A1(13@Pmﬂy e (3= stareani d@sind ope tarsringl 1 B0 pes illustrated in

%S?Pzrﬁe %d& f1t s&ggfdgore%pl%gla?%dz tieletnsg/stt h é)OCc%H nllcrlllcf &:ua?nﬁ nurnbﬁr of base

bthtior 1110 ane/ot Betefisils QQd anehoxaed, Bhﬁd;tdti@ﬁtl 10fe@n transmit data,
vari ous systenB can include additional devices

eHiob Hentidng. arrern her switable gamertionn theodowmak @R, alsp referred
R el 298 f‘c‘sﬁx?aﬁd ?1&[27@9)3 g ?erm Ay eSA flifiotiIS Y ?%ftﬁﬂg%%ly’

connecti on ur es. conbl nat | on
eppinabtiesncendat ooc bemosedhlinkQUBS hstReffertred todrensivag verse link
{ drawi n ig. 1 il I Z)t rates conducting a control

gﬁ?%%]#%ﬂnWt $5taf1qR 118 ess conmuni cation systemin
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1 illustrates, syste 00 can i nclude a base
eiﬁlaltwmwolita_m 1aﬁwdnat1<1neuorhenallnsrm3@d imh illihcomamumomnp ¢etenal 130

ith ch oth viar ective ante 5120

Koo et e b S BRSansin FRSREN % s &y fhndiion data
dHroRki@nhlidg, §i haliRe. APpRY:HoaMathQn rélhtoSd akk ﬁuﬁBle application(s),
B@grecl ated that system 100 can include any nunber of

@S FPHE APPlEcalions, AHigP applanationth hackeBdata ppplivaBonsy argipieany other

%ﬁlestgq%% {g}fogrf)pgié‘elg* ablrbeoth?rﬁpaga 1tng aLg be ﬁﬁﬂ%edgg ugar‘ggjthi(e%%eration

af @fmihel B0 £d/drothe hetworlasntithe aﬁ@ bmﬁldlukib rfisr &flnple, tpower
term nal 130. Additionally or al ternatlvel , termnal
4ol SHOBMIHRN CHeSBHES BighBicat fMakop.ycknagy %ge:n@mgfl@&aave

L8 ORISR (IEKOTA) Bk HOGPRE 38LPER LR PESRcn
88| st at i brorklBamate, aewred patiefoanaiwmrassociated with data source 112, a
signal can be constructed for transmission of the information using a signal formation
module 114. Signal formation module 114 can perform, for example, scrambling,
modulation, precoding, and/or one or more other appropriate operations to generate a
signal corresponding to information designated for transmission. Subsequently, upon
generation of a signal, a resource mapper 116 can be utilized to map the generated
signal to communication resources utilized by base station 110. Specific, non-limiting
examples of techniques that can be utilized by signal formation module 114 and/or
resource mapper 116 are described in more detail infra.

[0038] In another example, after a signal has been generated by signal formation

module 114 and mapped to appropriate resources by resource mapper 116, the signal



ot herwi se obtain information to be transmtted in a DL

communi cation to termnal 130 froma data source 112.
w@Eeob/12bDr mat i on can i ncl ude, for exanple, appCT/U82000088039

data, control signaling, odOthe like. Application data

can relate to any suitable application(s), such as

voi ce applications, video applications, packet data

appl i cations, and/or any other suitable type of
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tO a data sin or storage an
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fenGhtion & hbols, %sh@ﬁﬁeoesip?%c%%d]ﬂllgt a@iﬁ}%ﬁfbef bfcodewords and/or
subconponents. Additionally and/or alternatively,

corresponding sets of modulation symbols could be used.

[0041] Next, the set d°(i) of modulation symbols can be provided to a layer
mapping block 220, which can distribute consecutive modulation symbols onto #
separate transmission layers to generate outputs x°(i) corresponding to the respective
layers. In one example, the layer mapping outputs are provided to a precoding block
230, which can perform space-frequency encoding and/or any other suitable technique
to generate precoding outputs (i) corresponding to n respective transmit antennas.

Finally, the precoding outputs (i) can be mapped to REs associated with the #



termnal 130 can utilize a processor 142 and/or nenory
144 to inplenent sone or all of the above-descri bed
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appreci ated that while theldbove description relates
to a comuni cation from base station 110 to term na
130, simlar conponents and/or techniques could be
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&F.%i, via a transmtter 118). [0042] Returning now to
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LSRRl SRR bR R o L
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antennas by diagrams 302-304 in Fig. 3. In one example, a PHICH group can include
12 symbols and can be transmitted over three quadruplets. Accordingly, as diagrams
302 and 304 illustrate, respective PHICHs in a PHICH quadruplet can be mapped to
four layers respectively associated with four Tx antennas. Subsequently, precoding and
RE mapping for a PHICH quadruplet can be accomplished using two space-frequency
block codes (SFBCs) on two antennas at a time. As diagrams 302 and 304 further

illustrate, an antenna mapping can be configured to change with time in order to make

use of all four Tx antennas. For example, the antennas utilized for transmission of a



term nal 130. In one exanple, multiple PH CHs can be
mapped to a common resource el enent group (REG to

WO 200pi120682H CH gr oup. [0043] Wthin a PH CH gr oRgI/US2009/038039
i ndi vi dual PHI CHs can be séparated through the use of
respecti ve orthogonal sequences and/or in any other
sui tabl e manner. Thus, code division nmultiplexing
(CDM can be utilized to transmt PHI CHs correspondi ng
PHICH qubdriuplectsararpyes fimctomoban iREE offthe PENE@HRIreyp tantaining
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BBV sERiaTse Ehat descripersatioae evithirsgarg te g}@g@msrﬁ%aﬁg 324 in Fig. 3.
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In order to make use of all four Tx antennas. For

extendsd &P shidiliagr daysasapping iﬁzrePdﬂCéi cary bppaosmpd ps toilows:
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ext ended CP casegy) PHI ® proces shomn by
dlagrans 402 andl 4 g S}sﬁu@F mﬁ%ﬁé)pzfti@ larly, as

Wlhet% (%maenotes the complex conjugate. However, it can be appreciated that it is
unclear from conventional techniques how to map sequences corresponding to
respective PHICH groups to resource elements in such a system. In particular, in the
normal CP case a spreading factor of four is utilized, which allows PHICHs
corresponding to four users to be mapped to a REG of four REs in size. However, for
the extended CP case, it cannot be assumed that the channel is the same across the four
REs in a REG due to a smaller channel coherent bandwidth associated with the

extended CP case. Thus, the spreading factor for the extended CP case is changed from



402-404 illustrate, PH CHs corresponding to even PH CH
groups can be mapped to layers 0 and 1 and PHI CHs
weornpgsendi ng to odd PHI CH groups can be nappRCI/U82009/038039

| ayers 2 and 3. Subsequentll precodi ng and RE mappi ng
can be carried out in a manner sinilar to that

descri bed above with regard to diagrans 302 and 304 in
Fig. 3. [0046] Thus, as can be observed from Fi gs.
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e (mwsprefants the sympolecquinng caragsplrelipetof the rdPHECH in the PHICH
follows: 0) (20 = c(O (o (I) (20 =- (cﬁl) (oj 0) (2 +
gioup. Rplgequantly, jesgurie mapping ls(mz(o@)ne@@) bakvere () *

denotes the conplex conjugate. wever can_ be

appr eci at &0 ={pat (“ll)tyl d4n Uéa|(4lf+r7drﬁ( é%"{ereﬂ} ifefniar 0,1,2

t echni ques how t o map sequences corresponding to

wospert (zveemblte@ts grighpgmbol quadomptat doreinemeapsrtipn such a
stem artlcular in the normal CP case a

Bﬁ’f‘gbdu ng memr B using thejconyntiongldtHIGRhprogesaing doghmiques

BELE FAEESRRET A WAL LA A FRoTEONA sy i
dﬂ$&me infinGceomtiol CHMna]&Semﬁd (Coay C(bﬂn@poﬂitﬁm@&i i # 8, whiée the half of

a ross the four in a REG 0 as | er :
a,ﬁ & %olﬁéart%tcoﬁﬁ @ero Asdoft Welkas éﬁetnﬂn{'gg% corresponding to
exbepsesk (Ritgdse. Thus, the spreading factor for the
extended CP case is changed fronfour to two, and CDM

[69SAbpl i edThey; it swgordseecswik Dnsssmttemgmlrfeleﬂlaémmmedﬁ&@ 14 can

As d d bel hi t
DRsrETRY Tl AHRUSRIcd feftsieriof S0 hE BRI AR IR S i RmRE PPicn
GO RadrR et EPEINTHIghGups QAU EAGBink ré et RHICH yup@}groups

1) for respective PH CH groups is defined

I GTareMPTIgNS 91 3 YDl RFCLipercbraablng W cestar SREG t
SR TR SR LR DR PAGHH L QIR ROk
SreddsPRBEI 0O tWE) réspectact HIHIPHI @Hup@catnhﬁ: dahifiGinted to include two
users each. PHICH supergroups of two PHICH groups each can then be formed, such
that a first PHICH supergroup uses a first subset of an REG and a second PHICH
supergroup uses a second, non-overlapping subset of the REG. One example
implementation of this technique is illustrated for the two Tx antenna case by diagram
500 in Fig. 5. As diagram 500 illustrates, a set of four PHICH groups can be grouped
into two PHICH supergroups, such that each supergroup is mapped to the available two
layers corresponding to the two Tx antennas. Next, diagram 500 illustrates that
precoding and RE mapping can be performed differently for each PHICH supergroup

such that PHICHs corresponding to one supergroup are mapped to a first set of

frequency resources associated with the Tx antennas and the PHICHS corresponding to



group. Subsequently resource mapping is performed as

follows: z(p) (i) =y(p) (4i), y(p) (4i + ),y (p) (4i
WG20094208%2 (4i +3)) for i = 0,1,2 , where z(p) ¥¢Y/US2009/038039

represents an z-th synbol q&adrupl et for antenna

port/?. [0049] However, by using the conventi onal

PHI CH processing techni ques descri bed above, it can be

observed that two repetitions of one PH CH group will

theethan stfregivaperethapped omtheatmeinapnedqueh@nesdur¢(SCBYy doing so, it
corresponding to i =0, vvhllet hal f of the m ni

PR ATBFECET GafibirarHee mapping fo r&’ﬁk&fe‘f pande gohieved WIIC(F‘:E
FRUABSAROALRE] FRowTEs asbdidte it M4kl wél%apr%% ng i

I'n acCordance wth one aspect, signal
[I!)Mlb an ovasdogsmm Hhel dhstrates) d’lfHGPﬁmﬁ)exgr@mswes bé tormicl by

SRR unlocr T BPucH S0 A piong P ELBELE ROLPBppERTen-ndoea

PHIP@H SntbRh @veH §UpRFRSIp. PAGW ERRSt fo m&amé&&é@mm an
REG t ?r#egby enagl [ né)%a peI ement s of g REG to be Y

gtéleﬁgromng ex BhpCH, gr@upsuht@ sopgeronps eenléke ehlend. Eor cxample,

struct associat ed. spr eadi facto
PG Tt PRRRE ELASLAREERA A Bl b oo

i siRefrdue dbille tli%l'ﬂhﬂi'laﬁdlﬂﬁlﬁgfg@m c@ﬁldtb&q)lfﬂdh(ﬁtﬂogrs@m
each can then be formed, such that a first PH CH
sHsEF b upddiesally qriaftematyabyeny othes graupenoyldbeeilizag In
r
5@1@{#& gdge[gqééfﬁ eS)t'zg ﬁﬁl[s?rat%gﬁfdg ?mﬁﬁét? g?l;[g%ﬁg %@{gﬁé@gcaﬁ lﬁ'ﬂﬁ% the first
tvm:hnmqme of sn RIEGJaﬁdrthﬁteldseﬁmd RHECH wipefgroamtanutdize alseremaining

i agram 500 jn Fi am 500 illu at es,
EW% gmgptsihgHou S?Wyhesﬁﬁﬁ%i SHREGHOUPS ?ﬂ@é @walapped to
hol- Qz‘c':rfaﬁﬁﬁg%t@ B §eso§1‘é€ Richiiats iRAREG P& YRR P 'n%anH@tp A&Gther, it
to the avarlable two layers correspondi'ng to the two
ifxto &n tappmagted Nmttthe tdclagqlaﬁﬂmbﬁcﬂ herstnra@ubkalschla utilized for any

15}% %$ %WE ﬂ@ﬁﬁ[@ﬁﬁéor med differently

fURsRES PONdBYGyayf @ﬁ&ﬁé’ Fﬁ%ﬁ&-’lfnﬁlﬁﬁg @ia@nﬁ’[@@% d Q:t af fouk PHICH
set of frgﬁuency resources associated with the Tx

giouph e PEHEH: greumtqacits seaipee seasHur fryformtaapet FidCH group,
SUREGHE QR By TRRREL @ L RS O RO g 00, 1

i&sedancewitappe agpetn fhe%@ﬂlglﬂlﬂstﬁﬁecab}hdl@gﬁdl 00t da@ e
incurring.the wasted resources associated with

t%lam?mé Hl Variogp Msgnerec ine e sxamulpshs onmbogonalgiegusnsepfor
*1 a@%g %odf@d%agrg&%é%ﬁggﬁsl 58 bxghgrg s med (P%otes the index of

aci ng groups’into

ZUREN %ﬁé?{ Gl c%ﬁ’e \}\llevgrlh—hﬁ;ﬁgrﬁ)gﬁ E‘EH %"’ngﬂf ARG ed @E BHICH

egven supergroup be' apprecra

Liap s8Ry
Sequence Orthogonal Sequence
Index »5, Odd PHICH Group | Even PHICH Group
0 [+1 +1 0 0] [0 0 +1 +1]
1 [+1 -1 0 0] [0 0 +1 —1]
2 [+j +j 0 0] L o +; +/]
3 [+j -j 0 0] L o +; /]

Table 1: Orthogonal sequences |:W(O) e W(NSTH —I)J for PHICH, extended CP.



ot her grouping of PH CH groups into supergroups could

be utilized. For exanple, given a set of four PH CH
wWQe@ap66t he first and second groups coul d be PCEHUS09/038039

into a first supergroup whilbe the third and fourth

groups could be placed into a second supergroup.

Additionally or alternatively, any other grouping

could be utilized. In addition, while diagram 500

[00585t r at esstThble lallfistrads, PRFCshistdies godugpneaitiontily hgeciated

bR 3tk AT B Do P Bt g ie 2 the P2
gd @'ﬂﬁ'ﬁ% Sodelat kﬁ‘M{)ﬁSlt@(ﬁlﬁRB ?'t@éc%gmtanﬁﬁte%db@ﬁICH supergroups on
uper g oot

oups coul d be nappe to non- over |l appi ng set

fi €5@thod R L) eMedrcSexmpie, REGT as amyd ia diabrbll sbovaiv&fual to 4 for both
Further, it is to be appreciated that the techniques
thesormileddketeaded CBwhwts.almsalditgon, tihile Aablef loitlustragesthatreros can

B ot B Bt S R ol g B R ST S et b g of odd
PHICA Wrolpsla &t @he Wesinn @«be etk @H@éas@@aat@%gﬂh%%ﬁdgmup

together to forma Super-P group, can th
fremad lof ﬁmnés&él@fbgmupe at:slnonidme_a@QEca@ed thamtqsaae e nanpended to
di agr.am 500. accord nce t h.one  aspect

o e rom sy P e B TS o w8 o SoGRHE val Eweripisd wih the

bupe¥abhUSThUBINRS be hppracihicd $at exspoqive PHIOE! Qipkhesi@R@hn be
sequences for PHI CH can be nodified according to Table

mabmddw anghiaiteblpppeaverdapptnessubss of pEthsITisrs 18 agnipék CE. Further,

e n‘gfl %ﬁ%lgﬂa %&(at §1?}%gé}§l}1§ gregﬁ&ﬁ'&n%f%% ?ﬁ%d %ln i suitable

sanuenaé shat(tQy ndt rblilL(i}ddl fpf the eespBHIvERup&xtoripsl &ﬁbe formed from even
CP.[0053] As Ta gle 1l illustrates, a SF2 spreadi ng code
BHHVE mrouns and 9dg BESCHagrauypswi t h t he extended CP case

4pe ext gnded @Sk OVA&M RRREAGh A% %%fogﬁomeﬂt 8% befifodified in

spreadlng code at positions in
ﬂxt:(folrmmdgmnhm PF?Ht @bt & rpenyssoupen BV Bix etamoiy pREGIN tha
one ex&gy V(tm I CH as, used_in Table 1 above js

opsg.Ghe prspnachB O mal. Al ext Bn@éépsn@twa%@n PHICH

In addition, while Table 1 illustrates that zeros can
@@uﬁbﬁ@ddedlpé Ph@“@ﬁﬂoﬁﬂga spreadlng code associ at ed

wth a supergroupwg b %dl oups and to
t he begi nni ng of Ya g@re é ﬂ %ﬂésggg?aﬁgd with a

\gﬂ SR QN I(I:}];tt%]nglgd m?ed aysT g Eﬁlgf—l ?}Pe&i %pé)thggbrle 5h?(tjﬁkﬁr%up and

pprecy 3 Ny~ sul

RONCH\EHkARR sﬁ%&)ltsb%[b%cé\’f&m i -AEPAR I the PHICH group.

réspectlvely associ at e h the supergroups. Thus,

ﬁnﬁa% ﬁlee}s&?ue%&': %/'E(QQO), " yo(p lf(“/?V? S?methlb Y& rggllole veSREPIEY %%oups
can be defined by the following:
¥, (n) = Zy(”)(n) if nigoymod2=1,
where the summation is performed over all PHICHs in an applicable PHICH group and
y{¥(n) represents the symbol sequence from the i-th PHICH in the PHICH group.

[0055] Based on the above definitions, an i-th symbol quadruplet for an antenna

port p can be defined as follows:
220y = (37 (40), P (4 +1), 7 (4 +2), YO (41 +3)), i =0,1,2,



mapped on any suitabl e non-overl appi ng subset of
subcarriers in a mni-CCE. Further, it should be
wapprazicer ed t hat supergroup creation can be prCT/UR2082038039
in any suitable manner andlfhat it is not required for
the respective supergroups to be fornmed from even
PHI CH groups and odd PHI CH groups. [0054] In a second
exanpl e, a resource mappi ng for PH CH can be nodified
helcheah Lovicng, panaer D) Fhret -+ 1f oreulgasTiss| an on
two Tx antennas ports in the extended CP case, the
%ewem?_rz(% @it D . 1t-shovll bRRbMRYATd:; AdwdRF, thR3ME ElappRg is merely
even P groups can be defined by the foll owi ng: ,
whexenflb ef & appihg et cén Pethtldfiesimay ewo HICAHIr&s dn @inmon
applicable PHICH group and y P) (n) represents the
ot E s Eguenawls mdwhetthroabove mappingiytiliges ¢yen ppgl o PHICH

| i m : - I j . .
SR, ALt O REAER bbbl ESREF a
mapner. Fudthérf itishomd b2 apyirecindeé tieat ke rgoupatand’ meped to any
performed over all PHI CHs i.n an applicahle PH CH group
SRRIORFIAC Fybycte /Y Stheprragd Attt B ecaders i giigpect layer
Eﬁgpiﬁg bhq/BHbictbdifly EEoS P foined ngen&a@lgﬁébwﬁql% B LTinlBEnection
above~definitions, an z-th synbol quadruplet for an
arthennar porg ¢fthe asotec dehagreetna sechokhowdsscribed he(din and/or any

>(4z) . 4i + 1 (41 + 2), vy (p) (4z + 3))
aingEhyadis ot cGmaBmen iy " 1) Py Ty (a
56F YZ( 2in decdddancdwitPindthr asgdct, SitAdrdblourceanfhagetbit

Al +3) =yz(2i_ + 1) . It should be appreciated,
teobwiqess, to thase utihzas! abapplang systemerich tvaihx extansisandfn gxtended
CRRE el e bR b A oI NIR 9P K H g OL h s an
BBRH 1O Gayt il 3RS 16V daP B EFd Al DYPEP G5 QWS Ivihile
should be appreciated that supergroup$ can’ be forned
pRrcédig 84H AR RoreM 0ghg JUGT D ()i tTIRROKESUrBEmanagement for
appreci ated that supergroups can be mapped to any
appeooipt PHRIEHSItbgBtis tlaf orkllx aacmiaens: aantbbicarred by Hividing the
accordance with one aspect, Layg% mappi.ng and/ or
PHEC'H @ronps (iR SBRCTEOMP ORI RRING B &7 e AHBIISIGURS {hion-

il : e ¢ )

e R e R B LR o o Wi P K S Fiques
described above (e.g., orthogonal sequence modification and/or resource mapping

modification) and/or any other suitable technique. An example of the results of such a
technique for a set of four PHICH groups and one Tx antenna is illustrated by diagram
600 in Fig. 6. While Fig. 6 illustrates an example in which even and odd supergroups
have been formed, it should be appreciated that PHICH groups can be formed into
supergroups in any suitable manner. Further, while the even supergroup is illustrated as
occupying the first two elements of the associated REG and the odd supergroup is
illustrated as occupying the last two elements, it should be appreciated that resources
can be distributed among PHICH supergroups in any appropriate manner.

[0057] Referring now to Figs. 7-11, methodologies that can be performed in
accordance with various aspects set forth herein are illustrated. While, for purposes of
simplicity of explanation, the methodologies are shown and described as a series of acts,
it is to be understood and appreciated that the methodologies are not limited by the order

of acts, as some acts can, in accordance with one or more aspects, occur in different



ot her suitable resource managenent technique. [0056]

I n accordance with another aspect, simlar resource
woramwagzmsent techni ques to those utilized abovePE¢DEUSA09/038039

systemwith two Tx antennas7and an extended CP

structure can be enployed in the case of a systemwth

one Tx antenna. In such an exanple, |ayer mapping for

PHI CH can be performed by x(0) (i) = d(0) (i) , while

prdessaaidrng comurieatp eithaithte dety Stongthyt Hdjwn(dnd dexdribed hiegein. For

Thus, resource managenent for respective PH CH grou
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e respecti've supergroups to nonoverl appi ng el enents
gthtcakagass o Mat@dr,ReGal siusgaed ecto maydregegfiradie implement a

techni ques descyi bed. above (e.g. ort hogonal sequence
RSHCAPIOY Mo CRHian G HEOBT PLECITSISHYy odi 11 cat i on)

ﬁmésrr any wathefersite t@ Pl 7t BRBRAtEVR. o MRhEIA8R) B0for tlaBaging
results of such a technique for a set of four PH CH

tpsowpss asprbidedwith adifl erhanssissiony dt isgo bd apyreeiptegtlan

PP o0 i M0 Bl bR 85 AR il Caon
$houhd/obenpppeegipadeihtd Mot Cideg Mthsdotedy 100 Begmiveblock
into supergroups in any suitable manner. Further, o
Wi vehepgiia 2 ¢ter PR Er grpbRiands: qoriesrandiigegt alsPIBK A, gpnsigission

' - t t i :
AL BY e L8 Pl . PR A G ERRRRR 8 T2
gwoped mneNt(s.g., 2) sighogrbapdfer apmdefinat iattgtilbt At dswlir7©6sthe

Bl 5 outee’ HERIIGR A 0%710 146t EMRAGAGN O O Gging subsers.
At bibck 788 HRAPHRAOIH ]SpdrBRlupS BmRE aPRLEOY RS e itien mapped to

accordance with variolus aspects set forth herein are
rdspessive agsedrce Yk, crdatrd g biqpe 86 suth thangrbues inyhorfespective

BERGAShaugt o5 prREE] &% FoyihaBii PadpalfRe ssfice
A C U@bﬁ Goﬁnﬁl@ﬁng he JBtdeedM-aat BHcR V@S,H@éthd)dd[@éyemm)én
the order of acts, as sone acts can, in accordance

genchide e corr optismelly srnseedsto bdeakuf1 0 piioditd eanchding, sidieesin the
[. i )
O RN R Rbe toro 1 ke REh Rl Thd Ppu BP Y tich e

PHECH groups Weréin@ieié-addt Bladk appr eci ate that a
nethodolog¥ could alternatively be represented as a
i f‘ébfé’ﬁ’ﬁ

KW05Pks of THIé te1kiect ag pddidiend methedelagy &adhr managing
%‘s@ﬁr@esddsg&rﬁga WM} LEYIRH tr%&ni?s#n is lillhﬁﬁta{ea.t %’et o 0 can be
e requi re(]:] to i nplenent a net odlol ogy I n accordance

perfdrmed dyofor erareplaspiodsB ah005 8}y Mhttappedperaendeyideo
Medingploss g8 Boufagariont f7" = hemicn ity BRI HoSpefow s paond
PAIGA sBpRERRD IR P8t corresponding REGs are identified. While
methodology 800 describes a series of operations for a set of two PHICH supergroups,
it should be appreciated that operations similar to those described by methodology 800
could be utilized for any number of supergroups. Further, it should be appreciated that
supergroups can be formed in any appropriate manner (e.g., as even and odd
supergroups as described above).

[0060] Next, at block 804, a SF4 spreading code is created for the first PHICH
supergroup identified at block 802 at least in part by appending zeros to a SF2 spreading

code associated with the first PHICH supergroup at predetermined code positions. At



nmet hodol ogy 700 can be perforned by, for exanple, a

base station (e.g. , base station 110) and/or any
w@elen2@ppr opri at e network devi ce. Met hodol ogyP@D0S2009/038039

begi ns at bl ock 702, whereill a set of PH CH groups and

a correspondi ng set of PH CH transm ssion resources

are identified. Next, at block 704, PH CH groups

identified at block 702 are grouped into N (e.g., 2)

Blaple BO6, aLfIB dporadmgprodd &f dreeed fontlegerod PIAICH kgsdkgré(p jdentified

R LSRR Lo EP PR FrgoCIr s a5kl aspgiated with
f .
{H%%egdﬁld@ﬁlﬂpﬁfgg{g?{n}{gﬁat c%ﬂ%&@&ns%@@ﬁtezg hRE &t \tvﬂi%g IO were

mapped to resp resource su ts created at ocC
Fpendertto thheadegoothpSirstPHIGE supsrmeaup atédldd 80K Thus, in one

super.groups are mul ti pl exe ver the, respecti vel

WL RHR s bF abbnpieDe S By b5 wisaR EERaRStiongathlack 804 and
AChé tHRISMUI B addeositibny HblodkEd0H0 dALREI0ISBOI®BEAN then conclude
conclude or can optionally proceed to block 710 prior

tidlednt8uwihergin tha HECH supergrmipSEregmapnsd taths REGs 1dentified at

ransm tt.ed. t ne _or. nmore term.naks 0 resour ces
e s i Sl e e e
F@Band @59] Turning to Fig. 8, an additiona

nethodologﬁ 80Q for nana%ing resources associated with

B06L cH t r Kigs flildustigtes pdusthqrjathedobegy Y00tfAb@anage wopurces
. f 0Or- X
G ARy R ey APy OO or
btanghe,802sc ythdsreaml/@ ahiy ogdier RiHtabl satwerkgiceige, Metbadodogy 900
HI. CH ragroup, and_a f correspondin are
TNt %tﬁ’hj d. Ve gt %ﬂ@ﬁh@@ SERFHSIPER %eﬁ%%“g%ﬁﬁgﬁ PRZTEroup;
ofd P8 ()?Ed)t?é&ﬁoﬁ(ﬁﬁg REBRrOfdchigedPHv ﬁl‘éﬁl%ﬁlgl()g&' 080 d«'r:]stcribes a

shoul d be appreciated that operations simlar to those
stews of beatatioons feit e of tgyPBUCH sopdrgrobps, utshbuldéd apprecatey that

nb f . Further, .it I d .
T G Sl B o b 8 fadoties PBY i B uiiged for any
ﬁxﬁ}ﬁbé}mfisﬁ\%e@gr%ﬁgﬁ efurflRr, Gt shodRl RVPPr NSk s‘élgél%‘fcﬁfp@ d@Sbe
as described above). [0060] Next, at block 804, a SF4

§pmed dt #y vsepriate BrRST €4g-f o cvichang pdd purRKgropps as described
a&gszgroup identified at block 802 at least in part by
apperidi ng zeros to a SF2 spreadi ng code associ at ed

Wokd] t he fNest mRtlodblogy 960 gaopidcddd tbeeIeA Whadinahel set of
gﬁsitions. At bl ock 806, a SF4 spreading code is
Estidantifisd at W@cls%%ﬁdhwdcﬂt%tu‘@ewrwglapm&mwd at

RIcpk %g Lieash cbikl L9 Bed & HoR0
MSPRIQRRS 900 s IRk SMRA P P PARE L A A5 Peg ok s
spermtho tipst #HIColdeppigsatp io neppaposi fist fubsttlod slee REGs formed at
ich zeros re appended to the for the first
%F%Ppé&ﬁg Ablatp o0 et t@@&?onﬁﬁ@%%ﬁ PRSHROUp is mapped to a
second subset of the REGs formed at block 904.
[0063] Referring next to Fig. 10, a methodology 1000 for performing resource
group alignment and resource element mapping for a PHICH transmission is illustrated.

Methodology 1000 begins at block 1002, wherein a set of N5, 5, PHICH groups is

identified. Next, at block 1004, even PHICH groups are distinguished from odd PHICH
groups, thereby effectively creating even and odd PHICH supergroups. More
particularly, the PHICH groups identified at block 1002 are mapped to a set of symbols
d(i) such that:



exanpl e, zeros can be appended at the first and second
code positions at block 804 and at the third and

wo owotitneede positions at bl ock 806. Met hodol oRGT/BSM09/038039
can then conclude at bl ock1808, wherein the PH CH
supergroups are mapped to the REGs identified at bl ock
802 using the SF4 spreadi ng code generated for the
PHI CH super groups at bl ocks 804 and 806. [0061] Fig. 9
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acts described at whereln the firs

F0OBS| gr oupld &coRpREOwTtD ofe Adpest affdtlisepreddiidhandR rnappmg
f or med at bl ock 904, and at bl ock 908, wherein t

pedsngd pHblork 400 reoBiss MappingIB de per @T%@@érd@svgdi’séét blocks
o 5 ek b i Bt
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PAdPts ﬁ{ees givel ééﬂH ded SRt EHGQ%WHCﬁHh%I%mH group. Next, at
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wherem'=m/2 andm=0,2,..., N & —2

In accordance with one aspect, resource mapping units as used at block 1010 can
correspond to REs as used in various aspects described above. Further, it should be
appreciated that as even PHICH groups and odd PHICH groups are grouped together
according to their symbol mapping at block 1004, the resource mapping at 1010 can
operate to place an even PHICH group and an adjacent odd PHICH group, or vice versa,
into a common REG in a similar manner to that described above. Finally, at block

1012, the resource-mapped PHICH groups can be transmitted as a mapped symbol

quadruplet 7 for an antenna port p, which can be defined as follows:

27(0) = (37 (40), 77 (4i +1), 77 (41 +2), 77 (4i +3)), i =0,1,2.



fovi =0,...,(Msynb / 2)-\ where Msynbis the nunber of

synbols in the respective PH CH groups. [0064] Upon
wa@omphizttesng t he acts descri bed at bl ock 1004, PCT/US2009/038039

met hodol ogy 1000 continues2fo bl ock 1006, wherein

| ayer mappi ng and precoding are performed on the set

of synbols mapped at bl ock 1004 to obtain a bl ock of

vectors y(i) =y (i) ... i =0,...,2Msynb - 1, where
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versa, into a common REGin a simlar nanner to th

tEGscamidtned la& bsmd oﬁlomalot morasetHd fRIKICHD g@ups hssociated w1th an entity
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transm ssion I's rece rom ase station (
BH$EH stipdrpmopd &@)tedbgthe base station from which the transmission is received

at block 1102. It should be appreciated that, as generally described above, the sets of
PHICH groups can be created in any suitable manner (e.g., as even/odd supergroups
and/or in any other manner).

[0069] Moving to Fig. 12, an apparatus 1200 that facilitates management of
resources associated with a control transmission is illustrated. It is to be appreciated
that apparatus 1200 is represented as including functional blocks, which can be
functional blocks that represent functions implemented by a processor, software, or
combination thereof (e.g., firmware). Apparatus 1200 can be implemented by a Node B
(e.g., base station 110) and can include a module 1202 for forming respective

supergroups from respective indicator groups (e.g., PHICH groups) and a module 1204



a set of control resources. Next, at block 1104, a

first subset of the control resources and a second,
Womiwoest appi ng subset of the control resour CRGI/HS09/038039
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associated with a control transm ssion is illustrated.
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represen

Infpnenient BdndduRtddrs9adsBahn tiEaficwangzedby & prootdat 101,
thereofhée.g. , firmpare). A@Paratus 1200 can be .
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super groups fromrespective |néﬂc tor groups (e.g.,
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ord super oroups using. respecti ve non-over! appig g,
and/or other similar and appropriate methodologies. Node B 1402 can also include a
modulator 1418 that can multiplex a signal for transmission by a transmitter 1420
through transmit antenna(s) 1408.

[0072] Fig. 15 is a block diagram of another system 1500 that can be utilized to
implement various aspects of the functionality described herein. In one example,
system 1500 includes a mobile terminal 1502. As illustrated, mobile terminal 1502 can
receive signal(s) from one or more base stations 1504 and transmit to the one or more
base stations 1504 via one or more antennas 1508. Additionally, mobile terminal 1502

can comprise a receiver 1510 that receives information from antenna(s) 1508. In one



[0070] Fig. 13 illustrates another apparatus 1300 that
facilitates managenent of resources associated with a
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functionality described herein. In one exanple, system
thapepn meltiplta < seerioh&e tronsmiseian by aNwaemigter 4920 thpengh antennaf(s)
'Bdgust rat ed, Node B 1402 can receive signal (s) from
one 'or nore UEs 1404 via one or nore receive (Rx)
pazsnnas  1REGradptondw aNBigl 16,10 ilieratioe 0P witeless MafipldOkess
via one or nore transmt (Tx) antennas 1408.
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example, forward 0 may use a Sifferent frequency then that used by reverse link
1618.
[0074] Each group of antennas and/or the area in which they are designed to

communicate can be referred to as a sector of the access point. In accordance with one
aspect, antenna groups can be designed to communicate to access terminals in a sector
of areas covered by access point 1600. In communication over forward links 1620 and
1626, the transmitting antennas of access point 1600 can utilize beamforming in order to
improve the signal-to-noise ratio of forward links for the different access terminals 1616
and 1622. Also, an access point using beamforming to transmit to access terminals

scattered randomly through its coverage causes less interference to access terminals in



base stations 1504 via one or nore antennas 1508.
Additionally, nobile termnal 1502 can conprise a

W0 e@enes2 1510 that receives information fromPCT/US2009/038039
antenna(s) 1508. In oneexadple, receiver 1510 can be
operatively associated with a denodul ator (Denod) 1512
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scheme selected for each respective data stream in order to provide coded data. In one
example, the coded data for each data stream can then be multiplexed with pilot data
using OFDM techniques. The pilot data can be, for example, a known data pattern that
is processed in a known manner. Further, the pilot data can be used at receiver system
1750 to estimate channel response. Back at transmitter system 1710, the multiplexed
pilot and coded data for each data stream can be modulated (i.e., symbol mapped) based
on a particular modulation scheme (e.g., BPSK, QSPK, M-PSK, or M-QAM) selected

for each respective data stream in order to provide modulation symbols. In one



of areas covered by access point 1600. In
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stream. Thus, the processing by RX processor 1760 can be complementary to that
performed by TX MIMO processor 1720 and TX data processor 1716 at transmitter
system 1710. RX processor 1760 can additionally provide processed symbol streams to
a data sink 1764.

[0080] In accordance with one aspect, the channel response estimate generated
by RX processor 1760 can be used to perform space/time processing at the receiver,
adjust power levels, change modulation rates or schemes, and/or other appropriate

actions. Additionally, RX processor 1760 can further estimate channel characteristics

such as, for example, signal-to-noise-and-interference ratios (SNRs) of the detected
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Héamsaed U&ﬁnéirﬁﬁn@dlﬂat@dﬂ%h&m@bahﬂh& be rblszd@dl to @amtdilors 1722
and downconvert) a respective received signal,

Eﬁrgnumtzzetwm andéoruse i batrs drasprgissibng 1 TeechVAr dEstermrigp@s Additionally

%{1(9011 al%ﬂm? &ge é?éc' otrtgg é:ﬁwtlhgg }1§ é%ér%eg%qq%é) to generate various

correspon e ve

0 ik am@@p@a@gsorlm@ @dmX MIM(D peoRbsser 870, dh a66HSr
the NR recei ved synmbol streans from NR transceivers
axaaeplp {sH gnger athﬁmf@rmﬂap PFsgased &Y Rotk deta peqagepor 1742 can be

%ﬁg{gghq&gdgﬁs OJ\}?I4ge NT "detected" synbol streans. In
eac

ne exanpl e etected synbol stream can include
fo82pl s t hbt orsrexamptd, paicesont 730N trangtuittat $ystens Y Hitflodnel processor

Lot strre AL e B G Be g oy e e ol
hRasty 1 T8 PAanMitde SR 810%hd H&hSY 78V iREive@RStem 1750 can
provide storage for program codes and data used by processors 1730 and 1770,
respectively. Further, at receiver system 1750, various processing techniques can be
used to process the Ny received signals to detect the Ny transmitted symbol streams.
These receiver processing techniques can include spatial and space-time receiver
processing techniques, which can also be referred to as equalization techniques, and/or
“successive nulling/equalization and interference cancellation” receiver processing
techniques, which can also be referred to as “successive interference cancellation” or

“successive cancellation” receiver processing techniques.



decodi ng each detected synbol streamto recover
traffic data for a correspondi ng data stream Thus,

W0 b@prwerssi ng by RX processor 1760 can be  PCT/US2009/038039
conpl enentary to that perfaépned by TX M MO processor
1720 and TX data processor 1716 at transmtter system
1710. RX processor 1760 can additionally provide
processed synbol streans to a data sink 1764. [0080]
[098AL cor daftdetotict indoneodspachc aspbes disaribed hereiapanbde

esti mat e generated by RX processor, 1760 can be used to
FRRIFBE e P Bebere S@@fwssﬁlir%arat mtdﬁiewaé%é]i“\?@fc?d%@f Bt
BMEhati VIR Rof, CHARE the B Lh @Br ﬁn%{hg s &Y iﬁlgfé%%%d in software,
and/ or other appropriate actions. Additionally, RX

provessoiddl@éde oamidracadeeprogsim omtcer chdmsegiments, they can be stored

char act.eri stii.cs sych as,, for exanple,

U AT g TR R e GRES CPPesa. (ke segmephgn
fetaetiedsyedate, 8 HHRAOE; a ROpRIPHARSSHoghADE ré@het BSibroutine, a
provi de estimated channel characteristics to a

prodeless saftwiary packiage, grrdasexaripl epmRiapeobivsiowctipngplata structures,
AN AnPLOSERSET IR SR ULt BELo AR X8 8BSt or a
B PIORE™ FHEMEET n 4 COSRETH B i CS YRPLH] O BPR USSR S
Badwhkedircpit Oy ipdsihaiing|re&divih g infointitioa] dad4) al&ibhonts, parameters,
whi ch can conprise information regarding the

eOMATATYCENT IS | InFematien. greuntrats, spamptsss. dateac/st e Rmpassed,

i s d.nf Qr ' incl.ude, '
el R R 8RR e Bl SKATPRE Ry staripg, mossage
pasmgptokeepseing Ikt Sorkneahisméds @, &ry. a nodul at or 1780,

jtioned by transceivers 1754a through 1754r, and
f‘ﬁ‘g_ﬁ mitt BoRL G freliSme vt t%ﬂyfgﬁew%? flgseribgd herein can be
ARClLERRY wahGASRISQUILC Prdcbdfre@liuh @Rl Rl s§YA] B JfRAm the
can provide additional data to be processed by TX data

pmotessizscribed $erdi 081 sdBacice avdes canbarstotednn syestogyrunits and

S RO O FBE l FESEE S o
EXOMACRItNEpDcdsber in WRIFAEHAE 864 BYcotHTBAeBL Quplkd 48 the

and processed by a RX data processor 1742 to recover
DlIpsCSBY) Vig apideusaacdny as sdaiovarin éiesartem 1750. I n one

e, :
8 cor | 1bRENHEHebef BRpEIRMES bl SBEalCy more
spletts af is,@dico@s@mdt pesdiblatol deBcritehte BB/ Scoheibebl el s@bihaion of

one or nore data streans. The determ ned codi ng and
FRIBRANSNIS O mcehpsietagics AT puransch ef essuibiedhg gorementioned aspects,

%ﬁt%% S b¥fh it %gi%%n bR o LA é@éﬂ%‘%ﬁa} %ﬁyﬁﬁﬁﬂ&%ﬁ%ﬁa@%ﬁi and

ransm ssi o 0 receiver sy Itiona
perciutatioal bEvaratus uglegts arhipossibpo rAadrdittly ctho dberibse aisployts are

A RO EE DN VLR TR XL R
01 8RN scope of the appended claims. Furthermore, to the extent that the term
“includes” is used in either the detailed description or the claims, such term is intended
to be inclusive in a manner similar to the term “comprising” as “comprising” is
interpreted when employed as a transitional word in a claim. Furthermore, the term

or” as used in either the detailed description or the claims is meant to be a “non-

exclusive or.”



exanpl e, CSI and/or other information processed by RX
data processor 1742 can be provided to a data sink
wa7004/124660D82] I n one exanpl e, processor 1730 arCT/US2009/038039
transmtter system 1710 and7processor 1770 at receiver
system 1750 direct operation at their respective
systens. Additionally, nenory 1732 at transmtter
system 1710 and nmenory 1772 at receiver system 1750
can provide storage for pragiamsodes and data used by
processors 1730 and 1770, respectively. Further, at
recei ver system 1750, various processing techni ques
Vﬂﬁtﬂﬁﬂﬁﬁ£@1§o process the NR received signals to
detect t NT transmtted synbol streans. These
receiver processing techniques can include spatlal and

space time,rec ocessi ng techni ques,

2 6 e rehdRrEN [ g AT Sol PO hh R BSS Corfidnpieation

SYRHEE @D ﬁgngulllng/equalizatlon and interference

cancellaplon recei ver processing techni ques, which

can aldsotifyengrasee pf eatiob chasntlsgroepsasidvecorespamtlingentef control

&ancellatlon or "successive cancell ation" receiver
F%%8%S|ng techni ques.[0083] It is to be understood

that phapagrReics oflesitiol biemnbeieif iGN kepdrglLpRnted

by hardware, software, firmmare, m ddl eware,

nm@e%ee@edn@%xahy conbi nation thereof. Wen the

SySt % %{hg %%'88&181 r@§o%rée'§%§ %Hdﬁgvérﬁﬁﬁﬁgt tll\@sre?s* and

firmvare, dF war e m croc d

code sagplptls, suph@yo@allb h8p&tioe eutbslctls oﬁthe control resources such that
machi ne-readabl e nedi um such as a stora onent .

01RO EhWBEHHRYD A ANG EPPS ¥h PURSTH PSSR P lpée Qe 9R |
asgé@ﬁraa%saespoﬂd g%gsam of@hd aattﬂonﬁesoacéybr outine, a

a software package, a class, or any
conbi nati on of |nstruct|ons data structures

HEUbS, Nt SN L T e HB%?fﬁd)hyswal

AYEY @A uikR] M dPBat I RESTaAdiORor dRdfel @HIUIB RESups.
par ameters, or menory contents. | nfor rrat I on,

argunments, paraneters, data, etc. can be passed,

For nak ded, TRE rntc{h%ﬁ rtncfagrgq crcgl t%nércsd J[e%%%le? (i)r{t;[ge%aerr]%] is equal to

i ncl udi ng menory

passi ng, netmork transntsS|on etc. [0084] For a
software inplenmentation, the techniques descri bed
herei n can be i npl enented with nodul es {e.qg.,

pr oceglur es; escr ﬁ%‘dgﬁ%lanﬁ@dwﬁ Rﬂ%efﬁgﬁ\% @ecgﬁj’rﬁ& he

functions hereih e SO es can be
st or egrouping®xid+iydaxad tenterl dhancetgioeps inyo pr odksporgsoup] hed

menory unjt can. be ipplenented wthin the processor or
ext er BQUPE VREIE %cgg%rn? qtaﬁm%ﬁr@llpsd%@é‘n GVCR S CHEOUD-
comuni catively coupled to the

5. The method of claim 3, wherein the set of control channel groups
comprises four control channel groups and the respective supergroups comprise two

control channel groups.

6. The method of claim 3, wherein the wireless communication system

utilizes an extended cyclic prefix (CP).



processor via various neans as is known in the art.

[ 0085] What has been descri bed above incl udes exanpl es
wW@R000n20662 nore aspects. It is, of course, notPEDESIDY/E38039

to describe every concei vaBBe conbi nation of

conmponents or nethodol ogi es for purposes of describing

the af orenenti oned aspects, but one of ordinary skill

in the art can recognize that many further

conbi Rat i ofike awrthoderf Klairatol, whsrcof the atapping caspeictss ar e

ossi bl e... Accordi ngly, the described. aspects are

Pm enﬂf@atlﬁyw%%?%age%wg gq?&r%S%ﬂCta&dawt%ﬁ@,respectwe supergroups;
nodi f {.cah AR $heAEn R G f ) s (e Ryih t least i
spiri !t”&%ng gco%{gg%f%trdhsgt a g%ﬁd@?"gigg‘% m§ %%egﬁ%%ee% castin
pot bheprextimgtzetdsad theHd 2t spramdingrmotle desfirst sct 0§ eatld positions for

either the detail ed descriptjon or the clains, ,suc
Fpaiivs Cor Shatre] EoBES PricaLRbe ot Tiieah Acrocbg Sl ahoode
b&sifidiR theR idhorCVPRIapinp vithAfic TieR RBIJfTbfdpositfons for respective
Interpreted when enployed as a transitional word in a
edrdiolrchannek grevproine, scedn supergroupi andas used in eit her

the dr%taai ilneghedc%%grr 1 Loy o8 hr(le h%l ﬁarlstnb{l é:rs 0P aarrlltd tteosebgnd
a " nom RREE (s PR Chapich ek puRIRL {16 TS IRy and thesey
sopich@euyf @rth&sd ag cogrdt gkot ks 1860 tHeGRBarided SPMspRhESS code.
communi cation system conprising: identifying a set of
control channel groups and a correspondi ng set of

contrel r e’%ﬂ{#%%%d o%ﬁﬂﬁ'l'?%h%ﬂ%ﬁl t‘h@%%ﬁif CS%élrrngu%Q 08¢Lsponds
groups into N supergroups’for a predeterm ned 1 nteger

9 a ebsanirck clgmbtinegregt (REG camtproing feaotesaese ¢lomontl

non- over |l appi ng subsets; and nappi ng the supergroups

to respective subsets of the control resources such

that 9.0ntr@heﬁﬁ%ﬁ%fcﬁt?rﬁ‘%?%hiﬂ:ﬂ%iﬁ:he respective

supergroups are multiplexed over the respectively
cor r ethp@nalipme salygees golupingecspedt veodontrekdunod groups ifHe set of

S s S A Rl R
Channgle ndppideontrRbPHapmng tHReird®upO@rdip t6ladirgn résourci: clement

wherei n the predeterm ned I nteger I's equal to 2.

Fivka srsohdersedree PlamenBin i BEGI andirneppificoilip sergne swpr2roup to a
third resource element and a fourth resource element in the REG that are respectively

different from the first resource element and the second resource element.

10.  The method of claim 1, further comprising transmitting the control
channel groups to one or more terminals using the control resources to which the control

channel groups are respectively mapped.

11.  The method of claim 10, wherein the transmitting comprises transmitting

the control channel groups using one or more transmit antennas.

12. A wireless communications apparatus, comprising:

a memory that stores data relating to a plurality of control indicator groups and a
set of communication resources; and

a processor configured to group respective control indicator groups into a first

control indicator group set and a second control indicator group set, to divide the set of



groupi ng odd-i ndexed control channel groups into an
odd supergroup; and groupi ng even-indexed contro

W@ b@anzlesyr oups i nto an even supergroup. 5. ThRCTESIN02038039
of claim3, wherein the se29%f control channel groups
conprises four control channel groups and the
respecti ve supergroups conprise two control channe
groups. 6. The nmethod of claim3, wherein the wreless
caniminicetidn @RoEYStietm fittt dnd zesond moaxdverigigdng yatioas, to map the

refix QCP,.7. The neth@g of claim®6, wherein the
ﬁh%ﬁ‘?lﬁﬁ’ QIFEQUD $4 ENIE st pQrtipnaE She prampningfiqnggepurces, and
irat i | ' . di ng

B X R R o R
coumuaicatfi@assourcespart by appendi ng zeros to the SF2
spreading code at a first set of code positions for
respective control channel groups in a first

super g5 oUPTROH irRlesAcsiRBOMidatisi a@%ar@t‘ﬁﬁi 68f §19%h 1 2,0eréif e control
I's non-overlapping with the first set of code

pdsatar gnap ere Mhysisebtlybted Automagic Renegtielquet dudieatprClzannel
gﬁﬁgﬁg sypergroup; and mappi ng the control channe

roup 80 %he first supergroup and the second
supergroup to the set of control resources using the

expanded SF4 spreadi ng code, 8. The nethod of claim1,
wher elh t hEhgwircless cospmppications gppaays ebelpivy horyvereip the

ERARES PRI ILALR OFNAIRLALE, AUl P BRME o

firso uguiting irclieroen ggesp git anpiongrotesypacihdssed contralahdicitangelips into
roups in the set of control channel groups into a
eﬁ%‘“@dﬁ%?&ﬂa AGhGO4P Se¥cond super group; and the

mappi ng conprises mapping the first supergroup to a

first resource elenent and a second resource el enent

i Nt héS.REGIhawineieppéangmtimieatss epphrstup ef griow p2,tvwhegein the

R N Tty
first resource element and the second resource

el ement. 10. The nmethod of claim1, further conprising
transh®-t t i hbe wirelespenmmwhnicizos @ppajatos psclaion dhevivreipdhe

LR S0 SRR LSRN RO Ml e i

B ehenmitdiod comntunddativddappahdisei N the transmtting
conprises transmtting the control channel groups
using one or nore transmt antennas.

17.  The wireless communications apparatus of claim 16, wherein the
memory further stores data relating to a SF2 spreading code associated with the plurality
of control indicator groups and the processor is further configured to expand the SF2
spreading code to a SF4 spreading code at least in part by appending zeros to the SF2
spreading code at a first set of code positions for respective control indicator groups in
the first control indicator group set and at a second, non-overlapping set of code
positions for respective control indicator groups in the second control indicator group
set and to map the control indicator groups in the respective control indicator group sets

to the communication resources using the expanded SF4 spreading code.



12. A wireless comuni cati ons apparatus, conprising: a
menory that stores data relating to a plurality of

W@ ownale6: ndi cat or groups and a set of communi BET/USI909/038039
resources; and a processor 38onfigured to group
respective control indicator groups into a first
control indicator group set and a second contro
i ndi cator group set, to divide the set of comunication
resoutg.es Thémm%k$s¢mﬂmdnﬁaﬂnmdpmnmnoméﬂhﬁmpinguxanﬂm

ortions, to map the first contr i ndi cator group set
g‘&“@ﬁ’é”?‘i“?%%“%&tsu GRPEFC ¢ ﬁ@o%ﬁﬁg’me%gﬁob}ﬂ G?@@g P%gg%
aﬂgp éqﬁ% rtsuseeRAgoNt rol indicator group set to
secon

portion of the communication resources. 13.
The mnreless communi cati ons apparatus of claim12,

wher ei cont i ndi cator grou Physi cal .
Fybr 40 At ST Rt gty AP pitEe &F Geinchrirein the
Pk SShD is Fh@ntR SonflghredoEmiP MBIRSIToRLOMHMcEDBF 5ROP set to first and
apparatus of claim 12, wherein the processor is
sagpndmsowen ticggnesdn ths REG @pd tuianap thtesgeendogsmirpbindicator group set
J[goptggg @E &{hglég Surclenetlgrnft:ne% 1enntlpe ig:"e Ly te%egllﬁ her}drlst;ca%t os%cqngrresource
dleegpss ih tHeREG are&eqwadvap dtffe@dnt iffoch tattoird @{di)fd)mtﬁ @ésource
15. The wirel ess communi cati ons apparatus of claim 12,
9%@?@$ﬁnﬂﬁéuﬁﬁurallty of control indicator groups
conprises four control indicator groups. 16. The
Wi rel ess communi cati ons apparatus of claim 12, wherein
t he n2owryThawikkss siramesicataing apgdratis nfjclion & vehdrein died

clic prefix 8 ructure util.ized the wirel ess
%’ﬁ?ﬁﬁ éltlrtlg:ﬁg %?c&mgst@{;traqq%swq, %$) ég gontrol indicator groups

GORITHAR! c%ﬁﬁﬁ&ﬁc%u%ﬁ P&Bﬁltcb'§toq£lh1€h flcdBohfol WERAEEE BrdupSare
menory further stores data relating to a SF2 spreadi ng
oopeEtiaslyosipptéd with the plurality of contro
i ndi cator groups and the processor is further
configured to expand the SF2 spreading code to a SF4
spreagdi ng TREFIRIcsd &ShuhiDatRs lapPatatdp BEASINDN Y0, 2R PSin e
the SF2 spreading code at a first set of code
pesesspioi Sutlhsr corispsed foteansmitthofontiol insdatatnr ggounspsingpne or
ﬁBﬁ:u&kﬁ}tﬁﬁQﬁﬁgl i ndi cator group set and at a second,
non- over i ng 'set of code positions for respective
contr ol |nd|cator groups in the second contro
|nd|cator roup set and to map the control indicator

gr oups? @ppaapya hat fasilitaiss Wﬂtrql FRIPBISE GraNEBNRNt it wireless
i ng the expanded SF4
é%?%ﬁﬁﬁcﬁtgd‘ﬂ%‘ﬁ S o cat 1 oo

appar akcarss fof farhmagmeyjctivd mpergnoﬂﬂmefrom a plurality of indicator groups;
means for associating the supergroups with respective non-overlapping sets of
resource elements; and
means for transmitting the supergroups using the sets of resource elements to

which the supergroups are respectively associated.

23. The apparatus of claim 22, wherein the indicator groups respectively
comprise one or more Physical Hybrid Automatic Repeat Request Indicator Channels

(PHICHS).



conmuni cati on resources conprise a resource el ement
group (REG, the REG conprising four resource

we@b@agetes2 19. The wirel ess comruni cati ons appBCHUSZ0D038039
claim 18, wherein the procéssor is further configured
to map the first control indicator group set to first
and second resource elenents in the REG and to map the
second control indicator group set to third and fourth
resous¢e elhaeppasatugiofl damREGwhetudd ermdane fdri foshingedmprises:
second reﬁpurce_elenents in the REG are respectively .
di f f eFISARS OF EYHTITHEAT RHCR FURGTEIOMB HTOhIPRECHYF E¥nsindfrgiadicator
%%ugg%ngEG. 20. The wirel ess communi cati ons appar at us
f alm 12, wherein the processor is further
conf i geamsdfot torinmeg aruedd supengsoripsfsoro mespectivieewddondaxedl indicator
i ndi cat or groups using the comrunication resources to
#T"Bh the control indicator groups are respectively
mapped. 21. The wi rel ess conmmuni cati ons apparat us of
claim 20, wherein the processor is further configured
t o trahsni The tppacaing efollaimi, edicein theaugsss foyiangpconiag gpmprises:

more transgmit antennas..22. ..An appar at t hat
faci | rEAtaer beRfhERPRes iy aRBRRER s ' sypyarospgo  fir

SABMRbERE tlRMmeiNSbRIFa fildesydiohEdfubliceg @RI | Si Ng: Mmeans

for form ng respective supergroups froma plurality of

i ndi cBanS 1gF BYpRNE AesRAE Ve andigaQloR PRI lﬁgjhﬁt supergroup to a first
Sa¢Bfd 8F I%H&ffcé/‘%lmeﬁt%‘%&ggta's}éé‘on'ag fn%}éﬁsfehﬁ&{%ng sets of
resource el enents; and”neans r transmtting the
supergroups using the sets of resource elenents to

whi ch_i he er groups, ar.e respectivel y associ ated. 23, .

The appar ot B SRR 153, 22 et ROBRES P BICEY BF ransmiting the
BRURSE FEPREASTHE VIR Xs GREPEILSENO MW RIch TR Bd RIS LbfRlps are

Hybri d "Automat rc Repeat Request | ndi cat or Channels
(cBbitcbisly .a8sbciafdte appar at us of claim 22, wherein the

means for form ng conprises: neans for form ng an even
supergroup fromrespective even-indexed indicator

groupsy. and ddhuter pedgri@piddigt, Bmpelsinguper group from
respective odd-i ndexed i ndicator groups.
a computer-readable medium, comprising;:
code for forming a set of even-indexed Physical Hybrid Automatic
Repeat Request Indicator Channel (PHICH) groups and a set of odd-indexed
PHICH groups;
code for mapping the set of even-indexed PHICH groups to a first set of
resource elements; and

code for mapping the set of odd-indexed PHICH groups to a second,

non-overlapping set of resource elements.

28. The computer-readable medium of claim 27, wherein the code for
mapping the set of even-indexed PHICH groups comprises code for mapping the set of
even-indexed PHICH groups using a first symbol sequence and the code for mapping
the set of odd-indexed PHICH groups comprises code for mapping the set of odd-

indexed PHICH groups using a second symbol sequence.



25. The apparatus of claim 24, wherein the neans for
associ ating conprises: neans for mapping respective
WO p@oa2662 groups in the even supergroup to a PCT/ES208%038039
of resource elenents using3a first synbol sequence;
and nmeans for mapping respective indicator groups in
the odd supergroup to a first second of resource
el enents using a second synbol sequence. 26. The
appar 29.us he compute2zaddble tbeiuncaighiinsl ) Gurtfeansmpising code for
transmttjn i ndi cat or. groups S|n t he resour
EPRsREiing t{’%gﬁi&g BrRURS Upingthee g ICr)ff‘r %Eﬂﬁ%ﬂ §f@which the brifch groups
&%%gﬁ)éﬁw§§ﬂm oci ated. 27. A conputer program
pro conprising: a conputer-readabl e medi um
conprising: code for formng a set of even-i ndexed
Physi ¢al bri natlc Re eat | ndi tor
Channg(? (Phes o s caviEr S SarB o PRUCkdl Prl
code for mapping the set of even-indexed PHICH
groups to a first set of resource elenents; and code
for migspiifying hest 9&PhysicabHubriddesesurtioHR erigiesupst Indicator
?ﬁmnw? o¥erlapp|ng set of resource el enents. 28.
e co uter 5% &ddabl e medi um of claim27, wherein the

code mappifiB Rl stgof MEICHe broubs &Y 28t ionshaxiesls, Riflctdin gvaUPIICH
conpri ses code for mapping the set of even-indexed

gt}qur@raé%@sedu@mﬁfao aakicy gra Giphtrd of swgbed pesitighyrndpesro values in a
O PSR Mo B o MR A Al e e

firsosgaof Bahbg pasisiecond wybol vahequetheae@Md s¢he symbol positions;

conput er.-readabl e nedi um of cl ai m 27, furth
conpr PEF %B“%@@erf%@ﬂl‘?%ﬁ?rﬁr?‘fqdﬂég Phige @Lela g obtain a block

Y5V ddebrd F&%rés@&ﬁigrsqgnaﬁ ﬁ%@&tﬁz@ a%la%n: atn*ﬂ&lngﬂb@ groups

are respectively fapped A nmethod used in a
Wi rel sgmnuxgrﬂym’uobmuamesy@tmppndmgtqﬁﬂm oongpecsVaRICH

i dent in si cal brid Autonatl
oL R S R A Gl SRR N ST
%@M%QQHEHICH groups to a set of synbols, wherein even
HI
mapping respective sets of two adjacent PHICH groups to a common resource

mapping unit at least in part by combining the summed sequences corresponding to the

respective PHICH groups.

31. A method for identifying resources associated with a control
transmission, comprising:

receiving a transmission from a base station that spans an identified set of
control resources;

identifying a first subset of the control resources and a second, non-overlapping
subset of the control resources;

identifying a control channel within the transmission to be decoded;

determining a subset of the control resources associated with the control channel
to be decoded from the first subset of the control resources or the second subset of the
control resources; and

decoding the control channel from the identified subset of the control resources.



groups are assigned nonzero values in a first set of
synbol positions and zero values in a second set of

W@ 08b0Lo6pDsi ti ons and odd PH CH groups are asspP@nes2009/038039
zero values in the first séd of symbol positions and
nonzero values in the second set of synbol positions;
perform ng | ayer mapping and precodi ng on the set of
synbols to obtain a bl ock of vectors representing
si gnaB®. f oTh¢ asfhediof ¢Riradal wabkm thaidentifyigpednsyrises identifying a

umm n /mbol seguences_ correspondi ng to, PHI [
?lésssbféé ?ﬁygégb Mt@ﬁtgr%@ﬁ%t Reflusia lﬁat%gﬁw @@IEE—S 40 bs Hgroded.
sumed sequences corresponding to the PH CH groups;

and mappi ng respective sets of two adjacent PH CH
gr oups33.t o dhcowthod of ekouBEewhappi thg ragaivingatonipemss receiving a

art .by conbining the. su guences corres '
Bttty il S s a R SRR reirie PRCHR e
eI I0R8r SIRTURCRSE ABSQUFMEEhnYol RsGure&BritRd second subset of
transm ssion, conprising: receiving a transm ssion
fheeanigolpasmressat i on that spans an identified set of

control resources; identifying a first subset of the
control resources and a second, non-overl appi ng subset

of thg4.conTh@hethRI@fcas ;33| @hainftiié RBIGHS efttdrolped into a first
channel within the transm ssion to_be decoded; )
SHPCE AR tecobiperaspun Hish da theofirst Bweigreupsis multiplexed over

%%Ztﬁ%:t: srﬁé?eg gm%lte Qoﬁt@@ r;e‘%glweg lin§ gﬁ%@%ndts g%rgroglﬁq? &gﬂipflé&mover

set o contr resour
thecocuhdsubsedf et comeolaesvuraek. r esour ces; and decodi ng
the control channel fromthe identified subset of the
control resources.32. The method of claim31, wherein

the igenti il RQHoRWPLiaRE S 4l WEO LI L Rkt @uﬂ:’e?%éhﬁ @J)rnprises one or
Hybrid Automatic Repeat Request | ndicator anne

(e @ldyintdoxddegrogsad @ ICBB.and e sredritiouipofgralpaiomBia¢s one or more

wher.ein the receivi conprises receiving a
?Yegﬁggﬁ@gi%?}lpé‘(?%ﬁl@ﬁﬁg a plurality of PH CHs, wherein
respective PH CHs are nultipl exed over one of the

first subset of the control resources or the second
subsed6.of Themethedobclaiadduvbersin tBa decpmgmeontivigespdetermining an

glltﬁ‘(;e%@nass’egl\{g}l%é Sés%cﬁa[%ﬁ vsgﬁq tHERo S cgcrlﬁ)n%f?ed into a first
Supetr group and a second supergroup such that the first
supergroup is nultiplexed over

37.  The method of claim 31, wherein the identifying comprises determining
at least one control channel to be decoded based on information received from the base
station.

38. A wireless communications apparatus, comprising:

a memory that stores data relating to a set of communication resources, an
indicator channel associated with the wireless communications apparatus, and a
transmission received over the set of communication resources; and

a processor configured to identify a first subset of the communication resources
associated with a first indicator channel supergroup and a second, non-overlapping
subset of the communication resources associated with a second indicator channel

supergroup, to identify an indicator channel supergroup associated with the indicator

channel associated with the wireless communications apparatus, and to decode the



the first subset of the control resources and the

second supergroup is nmultiplexed over the second
wGQaiwsa2066f t he control resources. 35. The net hedI/v$2009/038039

claim 34, wherein the firsB4supergroup conprises one

or nore odd-indexed groups of PH CHs and the second

supergroup conprises one or nore even-indexed groups

of PHI CHs. 36. The nmethod of claim 32, wherein the

thdadir charmemasod esd aethehenniclrgs eommanth baien appaeqgy éoaethe

associatep mﬁéh.the control .channel. 37. The nethod of

ErHrsean fropdheidanitficd yulesiof fifi GogREitioa dgsources.

determining at | east one control channel to be decoded

based on information received fromthe base station.

38. A3 r elTbswircsyummaticanss appantas ofclaco A rlsireig tha

no hat . st or.es ,da rel.ating to a set of . .
Bt chafieb e Pugke Fabant SitleurtmuficfgsAaparatus is a Physical
AS5AE Adt@Eht v RdpchieeqibstahMssoFORARMR] @MICPNS appar at us,
and a transm ssion recei ved over the set of
comruni cation resources; and a processor configured to
identify afirst,subset of the conmunigati on,resources
nssoctly ea Tl FEisS o Bl ol B PTHARE Bhing S cPBo SRerin
midetator SRemRUsupRGiRto@y &rh@pps 8 shsRtoddfinddx@d groups of indicator
comruni cation resources associated with a second

chranelaend thermaeand indigyar gftapng, Sup Sray@ SOMPYS BrPIC 9 MOsE yen-

&ﬁgﬂgﬁIoa@ﬂﬁﬁg&gagrﬁﬁﬁﬁg%ated with the indicator

chann socl ate ‘he wirel ess comuni cations
apparatus, and to decode theindi cator channe
associ at ed he wreless Connunicafionségpparat%ﬁ
c
S

i th
from the Jﬁ”mvme 8% CAMPHYRHONS 2pRRspis PT glaing dgyauiergip

bR SOMIYINIER Lhf I &P QU Hrine3 R o o1 s€RRSe associated with the
communi cati ons apparatus of claim 38, wherein the

indchateitcbannchasspehted ssthahawadleops cdmmheications lapgaatus and to decode

it Ry SR e P
40. The wirel ess communi cati ons apparatus of claim 38,

wherein the first indicator channel supergroup

conpr #3es Snapbiratys that sutdlithiss dscod ingraownproblransiussea die

%g%@ﬂ&hﬁmﬂﬂﬁh{he second indi cator channel supergroup
nprises ‘'one =0r nore eveni ndexed groups of indicator

channglesns i recdiiihgnd @b BarGaiizgiv; cat i ons appar at us of
clai m 38, wherein the praocessor is further configured
to defsrrs feeidsAtiyineEeRGHY C BUYOEHBEPRE $6/8 CATSOURFS h

E(ﬁ‘?esponding to the control transmission; and
means for decoding control information corresponding to one or more indicator
groups, wherein the indicator groups are encoded within the control transmission using

the respectively identified sets of resources.

43.  The apparatus of claim 42, wherein the control information comprises

one or more Physical Hybrid Automatic Repeat Request Indicator Channels (PHICHS).

44.  The apparatus of claim 43, wherein PHICHS are grouped into a first
supergroup and a second supergroup such that the first supergroup is multiplexed over a
first set of resources and the second supergroup is multiplexed over a second set of

reésources.



i ndi cator channel associated wth the wireless

communi cati ons apparatus and to decode the indicator
w@b@onziesbased on the determ ned orthogonal seRUEOS09/038039

42. An apparatus that faciBPtates decoding a control

transm ssion, the apparatus conprising: nmeans for

receiving a control transm ssion; neans for

identifying respective non-overl appi ng sets of

resources corresponding to the control transm ssion;

and ng ns fﬁr decodi n c,onz%ol [ r,n‘gllre tion .
corre _ondTrr GARRITBWelgral “ihﬁEﬁHE:_ ertgﬁuBﬂﬁg),up\ﬁﬁ@Pélﬁw one or
fdofe bRPInQRL R o S RUIP AT BIsSRE %ﬂ:es@c%cf %ﬁggr t(lhﬁi PO ong or more

transm ssion using the respective ed sets o
caesoundoed grel®s of REll@Hpar at us of claim 42, wherein the
control information conprises one or nore Physi cal

Hybrid Automati c Repeat Request |ndicator Channels

(PH Cis) . #le appaeatapoRi @i, Qfhefdiin®iehns Y41&I8bding comprises
PHI CHs are grouped into a first supergroup and a

geaiar detpenigingupspseiete arfeeondl gequcnets asigseatest wiih thegone or more
m kctai[ool (re&(ued over a first set of resources and the

S conégsup?é‘rgroup is multiplexed over a second set of
resources. 45. The apparatus of claim 44, wherein the

first supergroup conprises one or nore odd-indexed

gr oupd7-of PHOCHRITEREOIHE PEBEhEOBRPERGT oup conpri ses

one o0 - . of PHI CHs. 46. The
apparéf%@ﬁgfpﬁﬁgg?ﬂ%gggéﬁ%g?@?{rﬁltn e neans for decoding
conpri ses omkrfer footivihgtaatransmiss Ppnreespe khowieso of baga adsources;
sequences assaciated with_the aone qr nore .indicator .

gr oups. 47500 Igk, Ritfepngg Bk BRRAR eﬁ@etcpnfé%lﬁﬁ%qugqeﬁ@.ssoalated
CoMpULAH M RJAARL R aMB M ATA uoRIIRE REH M RGOS Ch¥fnel (PHICH)
receiving a transm ssion over a known set of control

r esousupeggrogpde for identifying a first portion of the

control resources, associated with a fjrst Physical :
Fybri d At T PO OREHAE FRseubboBRA LR SpRE et foes associated
super gftQWRecHAGEHICH supdeitbiy, ¥WHReLiR e bridé iddome 9écond
the control resources associated with a second PH CH

super persigp arosybstentinlymentavedapmes;t i on and t he second

code for determining one or more PHICHs to be decoded from at least
one of the first PHICH supergroup and the second PHICH supergroup; and

code for decoding the one or more determined PHICHSs using respective
portions of the control resources associated with PHICH supergroups in which

the determined PHICHSs are included.

48. The computer-readable medium of claim 47, wherein the first PHICH
supergroup comprises one or more odd-indexed groups of PHICHs and the second

PHICH supergroup comprises one or more even-indexed groups of PHICHs.

49. The computer-readable medium of claim 47, wherein the code for
decoding comprises code for determining respective orthogonal sequences associated

with the one or more determined PHICHS.



portion are substantially non-overl appi ng; code for
determ ning one or nore PHICHs to be decoded from at
wo egti2wne of the first PH CH supergroup and tPEr/E820091088039
PHI CH super group; and code3for decoding the one or
nore determ ned PH CHs using respective portions of
the control resources associated with PH CH
supergroups in which the deternmined PH CHs are
i nCI usieéd. A8. 1nt76g|1®tdcl0:ﬁmuit érat cemdeablcempedi-oxecafabld iastractions for

tﬁéherag@gietph t PH gggsuper%{qgﬁ%%t n?fg{ Sz(ilgﬂael (PHICH)

P'fl')&idu%i»ﬂptﬁéﬂ{s&u&l&@fée [? One or nore even-indexed
groups of onput er - readabl e nmedi um of

cl ai mMﬁtlfyml ar rmdre PHiGHs tobe derodet oyl esprotives BHICHH gieoups in
termnin ctive orthogonal sequences

WBlebafeSispane PEEPE AL it dot o i nad Pl GH. 50.

An i NfREALR fekbuitd §leinBRt gr8XEQUE Papportioning, the REG apportioning

conput er - éxecut abl e instructions for identi fying and

@ltammﬁuirgga Pry RESaportigh pésaciated ot odsi- mé@@dtP geoups and a
SGC (?ﬁbd %l}'llc%_%sr%?cnl%t%{i r\yval{hl fl 1n({]e wcé}[é ci){gg be

deC Odﬁde@ﬁ@ d @ﬁlﬁeptransmﬁwrﬁdug @W&f taRoELddnipiBi@e or more
or nore PH CHs are contained; i1dentifying a resource

"Fﬁd group (REG) apportioning, the REG apportioning
conpr REG portion associated with
odd- i exeél%‘rfjlll%ﬁaroups and a second REG portion
associ ate ddWOtimgemedentlm'réé Pét CAHlooH igrdowiplsin an edédindergd RHICH

control tr.ansm ssion et of resources
conprg@uﬂéro%@s%‘frc??dpgh%%&ﬁ RPTRYE06r i ng at | east

one of : degQdi %a%ﬁdéxﬁﬁfé&'ﬁﬂ@ﬂl cpdﬁ'{a‘ﬁ'iéd%%ﬁ'aﬁ%deﬂnfd&éa PHICH
an odd-i ndexed PH CH group fromresources in the first

REG pgroup drom mmldecsodltlrrﬁgseaqnd RE6tpdriied PHI CH cont ai ned
within an even-indexed PH CH group fromresources in

t he second REG portion.



