METHOD AND APPARATUS FOR RESOURCE MANAGEMENT I N A W RELESS

COVMUNI CATI ON SYSTEM CROSS- REFERENCE [ 0001] Thi s application clains
the benefit of U S. Provisional Application Serial No. 61/038, 875,
filed MarokO209/12008, and entitled "METHOD AND APPARATBBTHACRT/HANSM T
Dl VERSI TY SCHEMES IN LTE," the entirety of which is incorporated
herein by reference. BACKGROUND 1. Field [0002] The present disclosure
rel ates generally to wireless communi cations, and nore specifically
to techniques for resource managenent in a wreless conmuni cation
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system can SPRIRANESHLEIRIVERSHOY BCHENMEMN BT ES the entirgtupf whikkiswi r el ess
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link fromthe base stations to th i and the reverse |ink
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[0002] The present disclosure relates generally to wireless communications, and
more specifically to techniques for resource management in a wireless communication

system.

11 Background

[0003] Wireless communication systems are widely deployed to provide 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.

[0:004] 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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established via a single-in-single-out (SISO, nultiplein-signal-out
(MSO, or a multiple-in-nultiple-out (MM) system [0005]Control
transm ssivwagooanmséer epared in various wrel ess conmuni eariUSIFYIBIIIM
i mpl ement ati ons by mapping a series of nodul ati on symbol s
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control indicator group set_and a second control indicator group set,
to divide prelude to the more detailed description that is presented later.

{0007] According to an aspect, a method for managing control resources in a
wireless communication system is described herein. The method can comprise
identifying a set of control channel groups and a corresponding set of control resources;
grouping the set of control 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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into first and second non-overl apping portions, to map the first
control indicator group set to the first portion of the comunication
resour ces wapmozweszap t he second control indicator groBRQrEei00vEssesdae
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symbol positions and nonzero values in the second set of symbol positions; performing
layer mapping and precoding on the set of symbols to obtain a block of vectors
representing signals for respective available antenna ports; summing symbol sequences
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
assoclated 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



transm ssion to be decoded; determ ning a subset of the control
resources associated with the control channel to be decoded fromthe
first subset of the control resources or the second subset of the
control ré¥0aeedmsszand decodi ng the control channel fr eoTilz09/038039
identified subset of the control resotrces. [0013] Yet another aspect
described herein relates to a wirel ess conmuni cati ons appar at us,
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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.



BRI EF DESCRI PTI ON OF THE DRAW NGS [0018]FIG | is a block diagram of
a system for conducting a control transmssion within a wirel ess
communi cation systemin accordance with various aspects. [0019]FIG 2
i s a bl ockwak@gnzms2of a system for constructing a cont POE/US2009/038039
transmi ssion in accordance with vari ocus aspects. [0020]FIGS. 3-4

Il lustrate exanple | ayer mappi ng and precodi ng techni ques that can be
utilized for a control transm ssion. [0021]FIGS. 5-6 illustrate
exanpl e layer nmapping and precodi ng techniques that can be utilized
for a contr8016F ansmi 4% a@htmnal aspedd deseribed Inirein refates tous intsgeted sircuit that

e T

2009/ 12066 2 REdutibli&G2 0D 1@3&@3&136:&1 comprise identifying one or more PHICHS to be
decoded and respective PHICH groups in which the one or more PHICHSs are contained;
identifying a resource element group (REG) apportioning, the REG apportioning
comprising a first REG portion associated with odd-indexed PHICH groups and a
second REG portion associated with even-indexed PHICH groups; receiving a control
transmission using a set of resources comprising one or more REGs; and performing at
least one of decoding an identified PHICH contained within an odd-indexed PHICH
group from resources in the first REG portion or decoding an identified PHICH
contained within an even-indexed PHICH group from resources in the second REG
portion.
[0017] To the accomplishment of the foregoing and related ends, one or more
aspects of the claimed subject matter comprise the features hereinafter fully described
and particularly pointed out in the claims. The following description and the annexed
drawings set forth in detail certain illustrative aspects of the claimed subject matter.
These aspects are indicative, however, of but a few of the various ways in which the
principles of the claimed subject matter can be employed. Further, the disclosed aspects

are intended to include all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018] FIG. 1is a block diagram of a system for conducting a control
transmission within a wireless communication system in accordance with various
aspects.
[0619] 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.



[0023]FIG 10 is a flow di agram of a nethodol ogy for perform ng
resource group alignnent and resource el ement mapping for a PH CH
transm ssion. [0024]FIG 11 is a flow diagram of a nethodol ogy for

i dent i fyi ngoamsewendi ng el enents of a recei ved contr olpctrngnmmnseioon.
[ 0025] FI GS. 12-13 are bl ock diagrans ®f respective apparatus that
facilitate managenent of resources associated with a control

transm ssion. [0026] FI GS. 14-15 are bl ock diagrans of respective

wirel ess comuni cation devices that can be utilized to inplenent
vari ous aspé®¥28] of t hEIG. dfeta Bevatiagpmdesonéthetbldeyrfer perfofB2 73sbinGe 16

il lustrates I | pl eqaccess co ni Lon _systemin

accor dance \%P%uﬁ"a{} rl%lﬁgg&la%%)%@%esd%gn 61P]Blﬁgﬁ8-l rderﬁlbﬂ([) BPE 17 is a
bl ock di agr §M2d] | ust r BiG. Ng issnflex dizplat ofiared tRsR| QoL E)h inBYEb ERY
i n which varj ous aspects glescr' bed herein can function. DETAI LED
DESCRI PTI O\ICIFH’@%T’?/E\F‘?CB‘H% %@FQLF@“S@FSSPﬁe cl ai med subject matter are

now descri begh2s] th  FIGS. 12-13 are block diagrams of respective apparatus that facilitate
management of resources associated with a control transmission.
[0026] FIGS. 14-15 are block diagrams of respective wireless communication
devices that can be utilized to implement various aspects of the functionality described
herein.
[0027] FIG. 16 illustrates a wireless multiple-access communication system in
accordance with various aspects set forth herein.
[0028] FIG. 17 is a block diagram illustrating an example wireless

communication system in which various aspects described herein can function.

DETAILED DESCRIPTION
[0029] Various aspects of the claimed subject matter are now described with
reference to the drawings, wherein like reference numerals are used to refer to like
elements throughout. In the following description, for purposes of explanation,
numerous specific details are set forth in order to provide a thorough understanding of
one or more aspects. It may be evident, however, that such aspect(s) may be practiced
without these specific details. In other instances, well-known structures and devices are
shown in block diagram form in order to facilitate describing one or more aspects.
[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



reference to the draw ngs, wherein |ike reference nunerals are used
to refer to like elements throughout. In the foll ow ng description,
for purposes of explanation, nunmerous specific details are set forth
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in an acces wor k at _conmmuni alr-interface

t hr ough one lﬁmr e s]{edg tore: Yw't %v}?ncfc’e S%‘f:sscﬂgbecpr%r 13|c%n enqgnl%g%ed mn

station can hadwdasboﬁtwmfmmt umsr chhbinwii¢ethessf. tieniiletadntand sbitware,
rest of the access net ich can, |$cl ude an I nternet Prot ocol

(1P) net wor K¢ I53etiogscasy SF?@@ UFi HFASMIEE] OY S 28 PRERIANGTE Hisiuctiogs pirode on

packets. The chap@eSleaddbRmedisR. CofhHicRA8sIRBAE GFRNEs Bith dbhpiut es
for the air interface. [0032] Moreover, various functions described

herein can aferaigﬁmEQWﬁ@ EOMITHNIGAHOBeER g fmgan e meiupy it facilitgies kagsfer
combi nati ongfhey ter froéém lﬁ%ﬂ‘?&{e%qac% B SRR Gtork %{dﬂ‘&h'b@ Ay Q‘%ﬂaﬂg

stored on or tra ted over as ‘one or nore inst i ONS Or €o
a conputer- m@ddalmt earnbejacumsed]@rmmare &g aryef eeatngde.iand hotdesitdtion fsuch

conput er st and cormunl catdh on, (g dj d| um
Char aci 11 papedereilBiap ol gRg R RN RER Sl SRR GRS
optlcal 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



8 connection is properly termed a conputer-readabl e nedium For
exanple, if the software is transmtted froma website, server, or

ot her renote source using a coaxial cable, fiber optic cable, tw sted
pai r, digiwakosiissex i ber |ine (DSL), or wrel ess technoCogszs/eisedr as
infrared, radio, and microwave, then ¥he coaxial cable, fiber optic
cable, twisted pair, DSL, or wirel ess technol ogi es such as infrared,
radio, and m crowave are included in the definition of nedium D sk
and disc, as used herein, includes conpact disc (CD), |aser disc,

opti cal di séom?@ﬂtgﬁntlapwerhs@trmdea ehinputar iDxAdpble med iy Tehir skarapiel iBiha- r ay
disc (BD), wh&r. i t CS
repr oduce data dg%% |t€a§ﬁ¥é§mﬂ{0hyai %%{tg%g%grngﬁtg I{%%gt%ok%#%é%ggod%a%
shoul d al soc#de,ifihert Q;Idledalvib Ltthvistedtfhe, &gmqieuhxbnb@rhqnuﬂé%)c eadaditw’ nedi a.

[ 0033] Vari ous, t chnl es scri bed herein can be used for varjous.

Wi rel ess coﬁ%%’?ﬂ%% Ssgﬁh %VE{QT@WQ ‘giﬁt%%é%m@%?éc Bt 9‘&?&"‘!@&@#’%{3 CTRPEGsS
(CDMA) syst edtie, tisttd parva]L @R wMelesd @bﬁo&%ﬁ@%ﬁcﬁiﬂmﬁrecﬁ Yﬁﬁ@ WRd
Frequency Division Miltjple Access.(FDVA) systens, Othog onal

Frequency DFVFSV8&Y %WIU&F@%IAE%@%@M(%W%@ siPiskand &g g @seéétﬁrfeiner
FDVA (SC FDM%)udéé’ SofiFBr dig &P A& RH Qﬁtiééﬁﬁs% r@gﬂa-[k}@rsﬁtﬁé iR i[§‘Y§ ?ﬂh?y

and "network" are often used herel n 1 nt er changéabl
can i npl enediskang bigitay dise (i), Wgyresiwdmua@iltmpmuscaﬂatarmamwﬂyadnd Résd$ 0

Access (UT (ﬁDWﬁ %U\éf\
and ot her \?QQ Pl ANt 0891%5@/%%5?&0 Hbﬁlqgwgﬁ%ogeosvg% g é’ Qded
| S- 2000, | Swathinathelsdofe 866G ngusamaerddisle mfédiEDl\/A system can i npl enent a
(&N ORIHEY syt ovitins Rnumecbey P b bhSH duy Auat e
Evol ved UTRforaauklEfvh, systbhng, 3udvbdi dRie Brioigidh andsifibMBless (ﬁﬁﬁA@@%té’fﬂs
(W-Fi), |IEEE 802.16 (W , | EEE 802. 20, Fl ash-OF r)y, etc.

UTRA
and E- UTRA diee BafisioMulipls aecss) (TR ostrasedismisnny PatisiomMaiiplepecess

UMTS). 3GP
(LhTS): ST i, b ) D40 MIGADAIR RERRER i

upl i nk UTRASHEMﬁmer HINHES, (SCTEDMA s 8 pwl atbgorétbeydtein. dbeisment s
from an or gag) zati,on.naged-', A Cener AL 00 PALL DEERN PBARL SGkiy con

(3GPP). FurtHner, are ‘descri document & Trom an
organi zat i onnpia:md a"r3did tdchmeogt suoh aPdniveresl SeimpstRaldf ad it A &ess( (BIHRAD) .

[ 0034] Vari o ts W be pr.esen that ca

i ncl ude a nm&g@ gev ,mﬁlgﬂ?fts)‘&@?ﬁ@d'@a% @ %ﬁ‘%‘g nﬁ?rk"émarftf {]s
to be under siDnod. mdu@ﬁzﬂrﬁcmgmdohaberghﬁIsaoo@us 95 ¥Hd BIBsEdhdaras| Wde
addi ti onal devices, conponents, nodules, etc. and/or can not include

all of the d&M4a égsten@ W@t a Fagin fleehpolagy suchge Global System for Mobile
2009/ 120662 PGhH/R2209AQ88R89 A @Fﬁmsb%@féni din§ ﬁ'l@Fx@{l)t' aOerM‘técgné IQEy such

figures. A conbination of these approdches can als
[ 0035] Ref er 8$ EgoIY@MT%AKEQTER@MUJI@%MOFﬂgBr@dMnH (MBI BEESHAA (Wi, a

control tra L &4 NI i cat i St i
accordance w ; %§@3&PW$& gggé%??%%é@%ﬁ%@ﬂ her g@{’:%t.c' ig @?%‘TW are

i |1 ustrat espaisyStsirerdlMeldle Telrebma@n@atiasSysete@MTS )L BGPErIcbng Teenhm nal
130, which ca cate V\nthech of her ive an

150" and 332 EVAREROND) Gy R eSS B i Fisn Er R En B S plow DN 90
are illustr ateadwinlns st SOIFDAOA oh thespaink dUTR AQBAIERA AURE 'St DAL a8y SERM
100 can include any nunber of base statiagns 110 and/or antennas 130.

I n one exanplealesqiibedindospmeiis frop s grganizgHenmamedaBed Gengpatiop [Partnership
signaling, apgi®r( erefrmﬁeﬁ @MLM@JMMB%(Q salafedql?muhléhs ngan

al so referred t_o n as the forward 11 nk (] to t er i nal
Addi ti onal | prespizationgame i %@I@enetaepmf’araiersmn?mmt %dﬁGBBZ) one or nore

uplink (UL, refe q“ﬁ I V. i RL) .

transm ssi or[uﬁﬁs:Hst§ g bas eﬁgs? td% t%fgh Bf g%é%f d?]ﬁz%cop ﬁ%ynﬁee \/t\}1)l att ﬁanolrli‘(%lude 2
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.



[0037] I n one exanple, based on information associated with data
source 112, a signal can be constructed for transm ssion of the
information using a signal formation nodule 114. Signal formation
nodul e 11WVQawpEséor m for exanple, scranbling, nodul CTAA2005/038039
precodi ng, and/or one or nore other appropriate operations to
generate a signal corresponding to information designated for

transm ssion. Subsequently, upon generation of a signal, a resource
mapper 116 can be utilized to map the generated signal to

comuni cat i 8ifcyssoncergctinn vith B¢ figyresadcombinatiomotithere approadhies ean also
non-limting.gxanpl es of techniques that can be utilized by signal
formati on nodul e 114 and/or resource mapper 116 are described in nore
detai |l infr#03FD038] | Refamophew tekenipdvengaFigl iusghgnaindhamghaentrol
generated by signal faormation nndule.%%A and nma eddto_gpﬁgo riate
resources by resource Happer™ e M PHECRPY A e (R ceordance with vahious
2009/ 120662 BépELGMABIIRBEBIAL Bige Anill 3@ atps, QyiteR d0d Candiné i@ SHHst btefionl 18
to facilitaaf tr nsntssign of. the signal via antenna(s) 120. 1In

accor dance w1 #dhieraiayder, wiRk eancoaimyigateyith ¢reB Ather WA SePE4tig antepnas
can be receiy@sh®f32! AHbAM onlPOhdWas@sth®mll 198hd déeithiBalARh SRNR(SateiIR -
The received signal at termnal 130 can then be processed by a data
r econst r uct Bl Ltshadd be ppnirediptedihaipysttor 90 cavmekide pssourtseof base
mappi ng, de t j . [ [Opr) ate
oper ati ons ?Eggo Stai altp %@ﬁ%@%ﬂﬁﬁgg ﬁg {cl)e?éxrrﬁtlﬁlﬁ3 %ﬁg‘%g g%é?%?td&p%wt[t%ﬁﬂ?lﬁgata’
signal . | n oorodsigngling, andrr othentui@ble aiftanatied ob yhectimwan linle (o stisoureficired

nodul e 136 n_subs ent | y. be qvi ded a data sjink 138 f.or

st or age andfog]?er?lﬁ P %ggorﬁ’?gglgg(s@ﬁ@.m f‘ﬁ'&i‘g’@f ﬁ? d%@btiodlﬁ & ?he{‘ﬁt%‘ﬂ%

aspect, basersinaf i 30rcad ondidionslor hict€u@inR(OCefsOfelckitd i@RGéiaks PRERE Yink

124 to inpl ERNII;)T sorre_or.t(?g of .the above-described functionality of
[

base statio GRBTRIFSHRS Q Qose Bt blShent s.  Addi tional I'y and/ or

al ternati Vehms{ er m M@lacd3@araitdoht hdBo@bdE AGRKSOI) chft AL /g mmor y
144 to inplement some or all of the above-described functionality of
term nal 130theryipg ¢hsain infernyioy fdbepieanampied ¢t aPédommatioahpn © teidna B0 e
description I o] i i ) hon 110.t0
termnal 13 ,&sa?én%?ﬁssgﬁlpcg grlr%onenqgfogl%t?&glrcfaﬁgc Lﬁ?qﬁléga%% Eﬁ’ 81’1’3%9%‘%‘% 2 ed
wi t hi n syst esntbl8ighding aorcloaiikeni Agglicdionfdearab edare edny k3 oapiseion(s),
station 110. 10040]1n cordance w th another ect., .construction of
' o gnal T orPRNes BuERS RS ARl ARy b e GRS hiadinant S5t
be perfor meguifadlegype dFyppli@ial. CaftbkicalingRabeutlikdd tasgahe W dp¥ration
system 200 in Fig. n one exanple, .information to be transmtted

2.1
can be ini tpaﬁemi%b#@@égéfeaotbv QR Ek cBlifics ARD BRT 1Bglede, Sor Gxamplp-gIwERN

per f or m opegaidd® oG, 38s08RE g@%@ﬂaefnpﬁlfarﬁrﬁﬁ&g Eéﬁﬁ%whég%ahmggirﬁvpi ts,

scranbling for respective code its, nodulation, andfor oth

sui t abl e opa¢kapiindgemant ACKMAGKS aforatatipm dud/ar irorptley wiitible information.
correspondi ac I r ] . j S 200
p ﬂﬂ)3t7f ngl eolgg)gg \c/e\garnr\(][ﬁ%ﬁ)gsetd oziﬁﬁ#g}-rﬁit%q ass\{)\@fa]teﬁ a\ﬁﬁlgc}&gargoug,(a i1 )1 2,oaT

illustrates a s a e correspondi e
nodul ati on signdiehsbe cdnstsimded fKr ensagygsioacif dteddfothationaning nwigner foahation

codewor ds and/,or rges di ng sets af nodul ati on synbols coul.d be
e T 0041 TRESe 1981 SRR Rn 3R R d i B R oLy v Bb e R SHEB e ded
to a |ayer rraplatich, ptcosking20d/onbiieCdt ned8 oBSApptdPuibR pERESHUS k¥Rrate a
nodul ati on synbols ontQ n separate transm ssion layers to generate

out put's x() FEyalCaIPRepRRIicongorBelimelepigapsetior ranspssins Supseqpemely. upon
exanpl e, thgelA¥Rh oFRRiRhd1% ggﬁ&wﬁaﬁemm&wb,@%qﬁieaégnﬁb %%@gggteal ock

230, which can perform’space-frequency encoding and/or an er
sui t abl e t eéigmildueompugerionaeseurseeedidichly base piatien 1)01)Spedific, non-limiting

correspondi i ! -l nal |

pr ecodi ng 087?“ E)ﬁ J’? %Srb)/f E?%?R@g% t%@ C%%E%Z@Z{e% Eﬁé@%gé%%ﬁg? glg d%e t1 #ﬂ ? Ihdéorn
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



WO 2009/ 120662PCT/ US2009/ 038039 11 transmit antennas via a resource
mappi ng bl ock 240. As illustrated by system 200, follow ng the
processi ng by resource mappi ng bl ock 240, a set of n output signals
#) (i) can We20eAei8: ed, which in turn can be transm tt @ETHB2099/038039
corresponding transmt antennas (e.g.!9 via a transmitter 118).
[0042] Returning now to Fig. 1, control information that can be
transmtted between base station 110 and term nal 130 can include a
Physi cal Hybrid ARQ (Automatic Re{)eat Request) | ndi cator Channel
(PH CH), whic#hbeRAviHed (s transraiiter bl&tadaglitatpiransmisrey eicke siaeK via

i ndi cat or (ShnRMad)8 26'.@#@40%%1&&{0& gmh%% QSp%E@%ﬁc%%ts}g"rlgl i LE&H ﬂn@ﬁiﬁeﬁ%ﬁ '

In one exanple, miltiple can be mapped t0” a conmon resour
el ement gr oépn YREQivadmt feommahl FHIyCHegrivard 34 PROABh(ENI3A. ThPkicCied

group, indivyj P can..be . separat t hr.ough the.use of .
respective \cé){rg‘ft1 ﬁ%%ﬁﬁn@cﬁ]u%%hgg bgﬁg)% SSr%cﬁ?gP' EéH%/ta (t%ﬂléﬁ&m tﬁ?ntlﬁ?)‘ﬁge i iaich
Thus, code davpsionn renckdeirgdoaxe AgippiERNentdtlatién, dbdddingeshd/® ohé anmBiet
PHI CHs corregponding. to nultiple users over conno

. ) n REG Far
exanpl e, i n B RPEIRIAF5OPSIafigh IObF?y’cth“émﬁYeéﬁl%Qn?@)‘ assqeiafsd sy thy
factor of f @uhalc a@o&eexﬁf?kiei, HESmattdi Sor&iAcH BN@R RcblifudtRRNIBuRSI38RaRf

one bit by multiplying e one bit by a spreading code to obtain four
synbol s, whiseleagRtinbe prapideditorpdatnink Fisseseigearity flthe pfasessingl ement
REG Thus, jdosopn De ARREGELRE GinREksnol vRE AN B ALRRLIHSEN SedsOr
modul at e signals using orthogonal codés having a sprea |ngaf ctor " of
four over t H82 sulier rhayanry RE4to impREGnhdnie of aREd theahotedastiibad feattiboality

accomuodat e users. ther, it can be appreciated that by.using
both an in- Bﬁ]éassg St(aﬁ()’n Efrb;aﬁ‘ré]%r gﬁﬂ}b&o‘a&‘g’c‘f}“& %r%gﬁ?@?ﬁyb@g Eﬁfter%%ﬂ?&r s can
be accorrrmd&trﬁzdlgb B ecaR6iixg 4 ﬂsroféesREsm afid/at e fgt iy &l Mn;gemle&% E&me or all
transmttin -bjt NACK i nformatjon can_be_accomopdat ed. .

[ 0044] The agﬁéé aﬁ&%@?ﬁ@@&ﬂ%ﬂ?ﬁ%@éﬁ% lé(?-s heitsRowIA §e arnreemsd t
(Tx) ant ennagt yiléliRAb&ERIFPBiSR feldtdh tFlaGomprunlBL QNGB %8R fion 314 CH
group can include 12 synbols and can be transmtted over three

quadr upl et s (ermgab ), piglipr cappagral padier tedRiqatica®GUbY ytiliged withie system 100
respective 'Pd'r"agéﬁmédﬁicﬁgg)ﬂgﬁt%l-Hfi‘Qaﬁ#ﬁ’dJ %tbagé"ﬁatﬁ)%l pped to four |ayers
w t our 1X

respectively assocl ate ant ennas. Subsequently,
precodi ng af4®E mappinrgedrdanca withlla@rheprapkct gbestruction dfe signaebfapl | shed

usi ng two space-.frequen bl ack s _(.SF nt ant ennas at a
Cres hec SO OSSR REeS50F 1 FORGF RIS bt peliim B Gin S0 ng
can be conf f@giagsh moddbandes whdvwn by d¥8tein2001i6l €ig, OIM@kexiifleOhfodhhtion
four Tx antennas. For exanpl e, .the antgnnas utilized for transm ssion

e
of a WO 20801 FIEEIISEFAURBEE Y BEseTed by BHIreRiGRadu TSl O.cuchveany as
a function gérfgh dpeehesnPfuch BEeRblith! faOPRctRe @ﬁfﬁfen@dgﬁlg bith SadHBAn SR et

and/ or the position of the quadruplet within t CH gr oup.
respective coded bits, modulation, and/or other suitable operations to create a set of
modulation symbols d“Xi) corresponding to a codeword to be transmitted. While
system 200 illustrates a single codeword and a single corresponding set @%(i) of
modulation symbols, it should be appreciated that any number of codewords and/or
corresponding sets of modulation symbols could be used.
[0041] Next, the set dm)(z') 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°(7) 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 ¥”(7) corresponding to 7 respective transmit antennas.

Finally, the precoding outputs y*(7) can be mapped to REs associated with the »



[0045] Alternatively, in the case of an extended CP, a spreading
factor of two may be utilized such that mapping a PH CH quadruplet to
a set of four layers as illustrated in Fig. 3 is not practicable.
Thus, in tWezerfekéeled CP case, PH CHs can be processedPEE/USHONP3SHIP

di agrams 402 and 404 in Fig. 4. Mrelparticularly, as diagrans
402-404 illustrate, PH CHs corresponding to even PH CH groups can be
mapped to layers 0 and 1 and PHI CHs corresponding to odd PH CH groups
can be mapped tq layers 2 and 3. Subsequent | precodi ng and RE

mappi ng can UBESTEEFHEEAS YEf [FRUKC FIANEE b@ﬁhﬂﬂ%rA% Blustrpied yesysiemy o0,

above W th kg, u’i!grtthg e r&%ﬁrc@%g&gg blddk P44 3t of{n%ﬂggg%

can be observed f Figs. 34, a ayer meEppi ng ca

i n the case cof b generaek, whnck Mz ¢ao be trsurnattedbmpt edrecspealges tofusmit antennas
transm ssio e§8grtr%g sy er, if a smaller nunber of Tx antennas
(e.g., 1 or ez% 't "can be appreci ated that |ayer mapping
alone is not[()ﬂsm f| CI emtuthgamutbdﬁg He cormsi m@@fﬂaﬂaﬁ thas@n bk nayshiasd

resour ces d e to the fact_ that usa a.s nunber of T

ant ennas wo ?ta’e(é.‘? a5¢ saten Y %"ﬂéer ?6% %?néﬁ‘gﬂfﬁ kH’lﬁWB]e[?Ybé‘fd ﬁers
[0047] For examBhetic R%gbﬂ@ecﬁ@s’i n@fca@r €H§rﬁ1@f@P\HICH) th}ﬁchTé&n%@ WERARAS0 carry
wherei n an extended is uti ed, |ayer for PH CH can be

perforned abyPEl-ABRACK(INACK 1@‘(1@91(%1 Q?Ghe)d()ﬁf nak(:rsztn bagq statiogrllfée |
(250 22 C?%*Tﬂﬁl PR e S HEPX 2 o oo ich Sl
conj ugat e. viegrourt (RESHro femegpPEd atoepl that it is unclear from
conventlonal hni g ndln
respective m ‘éc—i gr oﬂ\g":th m&%@ggﬂ FOBP, éﬁ‘ﬁ?@ﬁ?ﬁ*ﬁﬁ% SeE?fgttegﬁlel% the
particul ar, uSd’bﬂrE@edftNeWho@ﬁab@ﬁ@en&es%ﬁﬂb&dia’i@dtl&@tsﬂfablbfmefrﬁw Ths, code
utilized, ich all ows PHI cor espon&éq/%?to four _users to_be

mapped to adREEHRuliglering cap %‘mlﬁﬁ nsmitiHICRS cagresppprdiog ep
case, it Capudipl®eschSSRMBEbrhRah REGS FoPamblle, i thk REscRIRoRE ?ﬁ@lctp?&ix

four REs in a REG due to a smaller channel’ coherent bandw dth’
associ at ed ¥ma shreading iapigeel fom wade vtilitnds Thisven sprbieailie fgpshuagsiosrofooe

the extendeg; 4P ifflyihg iR MRS ' BhaifD-4RA6E2REA TS AN 038039

mapped to four respective REs in a four-element REG. Thus, it can be appreciated that,
by allowing other users to modulate signals using orthogonal codes having a spreading
factor of four over the same four REs, a REG with 4 REs can be utilized to
accommodate 4 users. Further, it can be appreciated that by using both an in-phase (I)
branch and a quadrature (Q) branch, 8 users can be accommodated on a REG with 4
RESs, or alternatively 4 users transmitting 2-bit ACK/NACK information can be
accommodated.

[0044] The above example is illustrated for a system having 4 transmit (Tx)
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



13 four to two, and COMis applied for two users across the
four-element REG As described below, this can result in sone
resources renmai ning unused. [0048]1In a conventional wreless

conmuni catwWQR8HEGEI t he sequence y P)(O) . y(P)(| PEFIUS2009/4380390r
respective PHI CH groups is defined by2the foI | ow ng: = where the
summation is perfornmed over all PHICHs in a PH CH group and the term
yi (P)(n) represents the synbol sequence corresponding to the i-th

PH CH in the_ PHI Cngoup Subsequent |y, resource na |ng is perforned

as fol | ows: PHICH quadrupletmspn vpny as 2 fanctign pf anyippyx ofithe ] C@ Ry gontainipy,
P)(4i +3 t nbol
y(P) (4i +3) }h dﬂu% %%d%ogﬁepg%%gfgﬁ(e )Je(dl'glvpel SR B3 P?-Hép[r% Lh'h Symbo

quadr upl et for ant y using t
convent i onal00AB] CH prblesdively, intbhpasquian ] beda ainwlmg fattoroewbe

bser ved t hat titions, of th
i - cont r ol X BaHEFRSh UL bR s AL GHORLE £t pr b8 tnire The

hal f of theﬂmbmated:ﬁmg.cﬁzﬁme&alﬂesmlfmdinrtge teided CP,cagts PHRCHS & Hehe
m ni - CCE corre [ 0050] Thus, in

til d.
accor dance Wot"fs‘lgp%‘g Sggb’%gi’ dl%fa&ﬁé‘loz 1@6‘? %‘gﬁ ﬁ%ﬁg Ir?‘olc?{zﬁ‘i?ré pertiguledy, a5 diagegite
the above n@@ﬁdﬂﬂﬂﬁ)b’@dﬁ@ PEIEHs E&*i‘es &ﬁinﬁ‘g%%%i?ﬁ{@{ 63965 &M vk MaFhaGo

PHI CH supergroups from sets of groups and nappl ng respective
PHI CH super g%n&&sanﬁ Atagd FEHEEs écm'esmrdmgdn 9d@PHéﬁéH auaiph edl e rREGed to

t her eby enabalaya@@ Ak, g‘:}i\ﬁg@ﬂénﬁpﬁ%{:ﬁordeﬁ%%n?%ﬁﬁ 8t can%er eé@m&' p 1N

the case of an extend ocl at sprea I'ng
factor of twanerespécta thet dekiried gbmpﬂt}nagarbeo diogrfing Bl@ibdldt?xb)mm Eig.l de

two users e PHI per each can the
b6t or e, SRRt hat T Fth BEpRseRid SORyFigh o1 SaSER FAE g Rbe
an REG and adjsgedndhPHsEbf RUPex gitonfs s@surd coRpeRtisadtuTtRMEhibARPI Ng
subset of the REG e ex l e inplenmentation of this technique is
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Further, precoding can be performed as follows:

YN =x"0)  yOe)=-("@)

YO+ =x"0) 30011 = (0]
where ()" denotes 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
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the same mini-control channel element (CCE) corresponding to i = 0, while the half of
the mini-CCE location corresponding to i = 1, as well as the mini-CCE corresponding to
i= 2, will be unutilized.
[0050] Thus, in accordance with one aspect, signal formation module 114 can
overcome the above noted deficiencies for the extended CP case by forming PHICH
supergroups from sets of PHICH groups and mapping respective PHICH supergroups
into different portions of an available REG, thereby enabling all elements of a REG to
be used. For example, in the case of an extended CP structure with an associated
spreading factor of two, respective PHICH groups can be configured 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 m 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 PHICHSs corresponding to one supergroup are mapped to a first set of

frequency resources associated with the Tx antennas and the PHICHs corresponding to
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the other supergroup are mapped to the remaining frequency resources. By doing so, it
can be appreciated that a resource mapping for PHICH can be achieved without
incurring the wasted resources associated with traditional mapping techniques.

[0051} As diagram 500 illustrates, PHICH supergroups can be formed by
placing odd-indexed PHICH groups into an odd supergroup and placing even-indexed
PHICH groups into an even supergroup. However, it should be appreciated that any
other grouping of PHICH groups into supergroups could be utilized. For example,
given a set of four PHICH groups, the first and second groups could be placed into a
first supergroup while 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 illustrates that a first PHICH supergroup can utilize the first
two clements of an REG and that a second PHICH supergroup can utilize the remaining
two elements, it should be appreciated that PHICH supergroups could be mapped to
non-overlapping sets of resource elements in a REG in any suitable manner. Further, it
is to be appreciated that the techniques described herein could also be utilized for any
number of PHICH groups and/or any applicable REG size.

[0052] By way of specific, non-limiting example, given a set of four PHICH
groups, two PHICH groups can be grouped together to form a super-PHICH group,
which can then be multiplexed over each mini~CCE as illustrated in diagram 500. In
accordance with one aspect, the mapping illustrated by diagram 500 can be
implemented in various manners. In a first example, the orthogonal sequences for

PHICH can be modified according to Table 1 below, where #33 .., denotes the index of

a given PHICH within a corresponding PHICH group and Ni'® denotes the PHICH

group size:
Sequence Orthogonal Seguence
Index »&3., 0Odd PHICH Group | Even PHICH Group
0 l+1 +1 0 0] 0 0 +1 +1]
1 [+1 -1 0 0] [0 0 +1 -1]
2 +j +j 0 0] [0 0 +j +/]
3 [+j ~Jj 0 0 o +; -/l

Table 1: Orthogonal sequences [w(O) e W(NgH —1)] for PHICH, extended CP.
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[0053] As Table 1 illustrates, a SF2 spreading code conventionally associated

with the extended CP case can be extended to SF4 by appending zeros to the SF2
spreading code at known positions in order to accommodate two PHICH supergroups on

a common REG. In one example, Ngr " as used in Table 1 above is equal to 4 for both

the normal and extended CP cases. In addition, while Table 1 illustrates that zeros can
be appended to the end of a spreading code associated with a supergroup formed of odd
PHICH groups and to the beginning of a spreading code associated with a supergroup
formed of even PHICH groups, it should be appreciated that zeros can be appended to
any suitable non-overlapping positions within the codes respectively associated with the
supergroups. Thus, it is to be appreciated that respective PHICH supergroups can be
mapped on any suitable non-overlapping subset of subcarriers in a mini-CCE. Further,
it should be appreciated that supergroup creation can be performed in any suitable
manner and that it is not required for the respective supergroups to be formed from even
PHICH groups and odd PHICH groups.

[0054] In a second example, a resource mapping for PHICH can be modified in
the following manner. First, for a transmission on two Tx antennas ports in the

extended CP case, the sequence 3,(0),..., ¥, (M, —1) for respective even PHICH

groups can be defined by the following:
7P (n) = 3y 8 (n) if niy mod2 =0,
where the summation is performed over all PHICHs in an applicable PHICH group and

2 () represents the symbol sequence from the i-th PHICH in the PHICH group.

Similarly, the sequence 7,°(0),...,7,% )(MSymb

—1) for respective odd PHICH groups
can be defined by the following:

7,2(n) =Y P (n) if nie mod2=1,
where the summation is performed over all PHICHs in an applicable PHICH group and
¥iP(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:

290 = (y7(40), yP (41 +1), 5 (4i+2), YO (4 +3)), i=0,1,2,
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where y'P(4i) = y7(20), P (4i+ )= y? (2i+1), Y (4i+2) = y”(2i), and
YP(4i+3) = y7(2i+1). Tt should be appreciated, however, that this mapping is merely

an cxample of a mapping that can be utilized to map two PHICH groups on a common
mini-CCE. For example, while the above mapping utilizes even and odd PHICH
supergroups, it should be appreciated that supergroups can be formed in any suitable
manner. Further, it should be appreciated that supergroups can be mapped to any
appropriate subsets of sub-carriers within a REG. In accordance with one aspect, layer
mapping and/or precoding can be performed as generally known in the art in connection
with one or more of the resource management techniques described herein and/or any
other suitable resource management technique.

[0056] In accordance with another aspect, similar resource management
techniques to those utilized above for a system with two Tx antennas and an extended

CP structure can be employed in the case of a system with one Tx antenna. In such an
example, layer mapping for PHICH can be performed by x(7) = ¢ (), while
precoding can be performed using ¥ (7) = ¥ (¢) . Thus, resource management for

respective PHICH groups in the one Tx antenna case can be carried out by dividing the
PHICH groups into supergroups and mapping the respective supergroups to non-
overlapping elements of an associated REG using one or more of the techniques
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 m 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
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At block 708, the PHICH supergroups formed at block 704 are then mapped to
respective resource subsets created at block 706 such that groups in the respective
PHICH supergroups are multiplexed over the respectively corresponding resource
subsets. Upon completing the acts described at block 708, methodology 700 can
conclude or can optionally proceed to block 710 prior to concluding, wherein the
PHICH groups are transmitted to one or more terminals on the resources on which the
PHICH groups were multiplexed at block 708,
[0059] Turning to Fig. 8, an additional methodology 800 for managing
resources associated with a PHICH transmission is illustrated. Methodology 800 can be
performed by, for example, a Node B and/or any other appropriate device.
Methodology 800 begins at block 802, wherein a first PHICH supergroup, a second
PHICH supergroup, and a set of 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 2 SF2 spreading

code associated with the first PHICH supergroup at predetermined code positions. At
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REGs identified at block 902 is divided into two non-overlapping subsets.
Methodology 900 can then conclude by performing the acts described at block 906,
wherein the first PHICH supergroup is mapped to a first subset of the REGs formed at
block 904, and at block 908, wherein the second PHICH supergroup 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 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(;) such that:
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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 / for an antenna port p, which can be defined as follows:

2P@) = (59 (4), 57 (4 +1), 77 (4i +2), 7P (41 +3)), i=0,1,2.
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perfoluted b for exanple,” a base station and/or any other suitable
net wor k devi BB, whirehgdoinegission & ioerivadsiam a bisosletion @, g. wives sbtional 10) oex

PHI CH super P hQUP,

cor r espondi Aeterafiof BSPREes NAL s UIGR! HO% DSB8 Bb B masoreis
series of opelajccansnbpovalagghg @ibséﬂﬂftlﬁl'dloﬁ}rbls'bﬂmefogﬁ mamcse,ntlﬁéd shoul d be
appreci at ed t ope tions simlar to th Lgﬁ ri th ogy
300" cour d BT | | bed ROty HEBerts e LR 0% todSioe 1700
shoul d be apprpedesd &%lbékaIlOS UPRIEih QURS s6:T PPRCHrbup8 & dcBod@¥rom a
appropriate manner (e.g.,. as even and odd supergroups as descri bed

above). [00B2}iNegfthe #é@%@fmnd@w@d@t EHR gorstneeding & thr ek sgogt of fifer ei n
the set of REGH)id &!q L&e‘?ﬂﬁ?(?]at l(ﬁ%kl lgg,?aghj%r o B{ haled ok %}% e qecond set of

non- over | appi ng su ets can t en conc
per f or mi ng PHECHgtapsissicrdded dronta pﬂrb@zkog%tran&imsmnectehedfat HsOtZ PHI CH

super group

504, and ot “HrSREERb Bierdr Rt SRRt el TR et stk e
to a second[éBiset oflntaberdntswithbieskpad:, tattbedol&41 10 0aHRbRet e bloclg
next to Fi 0, odo] o 1000 for r 1 Ng resource group

o gnmant . ahtPesdBeT 0 G al@ranc g iy G PHUCH oSl sulion ity
i I'lustratedp npdatRetsl 0 ofeTnRS for kxRS I MB@Ki RS Mreod@ibgyof
NZ; PHI CH gr%rups i S |tdent&g?Qed Nelg)t Oaa)t{ 19 nm@%zfe eveﬁg PI?II ey

groups are ERTSEFTIEY PR RSeRiFtiRYiHHe PR @qogPHL@J& grqun@rt@cﬁyccaﬁfsetqﬁl’wpﬁ

a9 oy L O P S ol S Aty (1, P

such that: coadnROGYone 66RO SUS2000/ 08803 thetrim(misioncit blo¢ldil 102 WE)S

d() (4i + Z}ecg%é %imdfo?f)aljic-)léher network device, and/or in any other suitable manner. In
accordance with another aspect, the first set of PHICH groups decoded at block 1106
and/or the second set of PHICH groups decoded at block 1108 can correspond to
PHICH supergroups created by the base station from which the transmission is received
at block 1102. Tt 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. [t 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



[d"(20 d"(2i +1) 0O AT anpd 2 =0 [0 0 d(2i) dm(2i +1)-T nprmal nod
=1 gmup for i =(M9)nb / 2)-1 where ilisymb is the nunber of

synbol s in the respective PH CH groups. [0064] Upon conpl eting the

acts descrYBeW At ock 1004, nethodgl ogy 1000 conti nUggT’tUéz P/BISR39

1006, wherein |ayer nmapping and prec &I ng are perforned on the set of

synbol s d(i) mapped at block 1004 to obtain a block of vectors

y=(P-1) (01l i 0 2Msb -1, where ?)(i) represents t he signal for

ant enna por and P resents the f avai a
antenna. por e iEaine T fonBehunkBRBE FRHE shloul Barovnm S i
precgdi ng ?B@h&ogyﬁﬁurg@ppl ng gerfo[)lrredkat 1813ng éoggloresource mappi ng
can be performed as described at ocks an Mor e

particul arl JOO78L b ockig1Bbigustsptes sgoBera@reratey d 400 that fagliteies managemept ofg

defined for rc%@&@cf Hogﬂ;cglrﬁ‘tﬁ)a bégdt &iﬂsﬁﬁiss% lﬂh? c]ag t%cfd@d@lgatta ratus

equati on 57&63 y7) (n) over all PHI CHs in respective PHI
gr oups, 0ig 1@)%@11‘52(} at ipplrdise finstion blogkd vhickseu bﬁﬁ)@ciimhblvﬁe thatt h

PG [ 2 Sy TGO R e ELEShB0 ADIRNEL L,
ntr-th resotirnoeanippppagatoni A00asn boinpsent@ yra JTE 1d ¢ ~tewhieriel BI);té:dki @nni
| 2 and in i:rfc?ude amodule 1302 for receiving a control transmission, a module 1304 for
identifying respective non-overlapping sets of resources corresponding to the control
transmission, and a module 1306 for decoding respective indicator groups encoded
using the respectively identified sets of resources.

[0071] Fig. 14 is a block diagram of a system 1400 that can be utilized to
implement various aspects of the functionality described herein. In one example,
system 1400 includes a base station or Node B 1402. As illustrated, Node B 1402 can
receive signal(s) from one or more UEs 1404 vig one or more receive (Rx) antennas
1406 and transmit to the one or more UEs 1404 vig one or more transmit (Tx) antennas
1408. Additionally, Node B 1402 can comprise a receiver 1410 that receives
information from receive antenna(s) 1406. In one example, the receiver 1410 can be
operatively assoctated with a demodulator (Demod) 1412 that demodulates received
information. Demodulated symbols can then be analyzed by a processor 1414,
Processor 1414 can be coupled to memory 1416, which can store information related to
code clusters, access terminal assignments, lookup tables related thereto, unique
scrambling sequences, and/or other suitable types of information. In one example, Node
B 1402 can employ processor 1414 to perform methodologies 700, 800, 900, 1000,
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



In accordance with one aspect, resource mapping units as used at

bl ock 1010 can correspond to REs as used in various aspects descri bed
above. Further, it should be appreciated that as even PH CH %rou S
and odd PRYEGIHAYs are grouped together according toPFRESIOUY I
mappi ng at bl ock 1004, the resource ppi ng at 1010 can operate to

pl ace an even PHI CH group and an adj acent odd PHI CH group, or vice
versa, into a coomon REGin a simlar manner to that described above.

Finally, at block 1012 e resource- ed PHI . rou C be
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for exanple ,15&2 ¢psimiptoyiegebsval S (detogerfomemgihnddlogy3D00and ooethensymibariand
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the acts degm7sped atrRéteBk nddA4 Figres hadmhsaeNonldQ0Basks hoGRedodes

bl ock 1106, wherein a first set of  PHICH groups is decoded froma
portion of EPBMPPISHIOH SYHFBAS PIavdrd Brceqrdante Wik yrHessprsisn dn per eaple,
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with the fi asdesssimindl 1BH Gl 1@1i0 upsmuhBdSichesaNthiaRhs 0f12RH G5 0 wasRS,
or both based on aﬁfr econf i gur ed paraneter, one or_ nore previous

communi cat i SHEMTF ofi 4 #nd 1948 Eansit nBrmaiignioRRtcehtctmiak 1odh avrdaverd btk
bl ock 1102 a5 £RGEI\RdnRARL R ma&sgfs.taﬁﬁmrﬂq]@% Pe%ers?ﬂﬁ!% ﬁ@s'fr‘ any

other suitable manner. In accordance w th anot her aspect, first
set of PH CAdditiongly atdtodbemativelyl awkssidddnag d2eantbiedn sewonmcaion vofh

PHI CH group t 1108 can rr d to.PH CH ..
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facilitates managenent of resources associated with a control )
transni ssi ofX4aple.foryerd bale 20 mayjuse o diffseens fisauearathen thaheed &p peverse ligk
1200 is reppggented as including functional blocks, which can be
functional blocks that represent functions inplenented by a
processor, $M7#hare, BachgoorpiafanteomsehdpeibE afee igwhich thepnager depigned to
Apparatus 1 i ed b B (e.d.,base stati.on
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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
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18 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 (Z.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



[0073] Referring nowto Fig. 16, an illustration of a wreless

mul ti pl e-access communi cation systemis provided in accordance with
various aspects. In one exanple, an access point 1600 (AP) incl udes
mul tipl e &Y aMd2l§6oups. As illustrated in Fig. 16, on@CAAISHHNEI8HI%UP
can include antennas 1604 and 1606, afiother can include antennas 1608
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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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AR transcei IY(%rl 1754%#,&%gg?1§§}1@ede%téﬂqq9P()”}[ﬂ'{er rﬁ&ﬁﬂeﬂ&{ 91&3?9%&11% H?:gllver

t echni que t vi de reans
each detect ey:btemy Bl cas threpdmreaived bg lantdenas Vi benchﬂmmkd by eramelwemﬂ g2, of

t he nodul ati,on S_tran for, the c i dat eam
RX processof® T?%%ar‘{bcg{rv?h %ﬂ) ?go eaﬁéﬁméjyst‘?ﬁ gﬁ){g‘%‘% Cqsﬁoéggﬁ {‘?
part by demesiolatthe QS] @porteld & lrearicngystedn 7 50e COhd G aplNihe e Et'é@(iSI
synbol streamto {jecover traffic data for a correspondi ng

stream Thu§ PRROGPEEIGES joRjORsysoRXT } Bdasedie dﬁ)"ﬁ‘ﬂ‘“&&ﬁtalﬁ@es aswell as
conpl enent agydih@atdabdudfich QENEBLLs %Jase&/wan@ bPGERSAI slréalls ang TX data

processor 1716 at transmtter system 1710. RX processor 1760 can
addi ti onal | yleleruvediediiecnd seddlagomibemes saadhen teprovidesta trenserivars 6422

[ 0080] I n aC?&I l@%&@ti&ﬂ EATA 3_]1% %siﬂ%ctrr nsﬂmﬁgloﬁp@qgc?e ve¥‘ %%%%%Oe%ddﬁ%'ﬁgﬂy

generated b processor can be Use rmspace
processi ng and/tnhéterrauealy,ehq repoijtedsESIponbe usted\bglpsqcessbah@@ tdgeiwkaet varivus

s 0 SRR 87 Bl POk TOPLOREEN BRI R R a2, BB

for exanpl eexsi aatsndﬁdmmtsa—lﬁmdnmmanrmma ©9 RO@tDSrotSNR)74D Eart e

det ect ed Wp)rozv?dqe Olg ggg&?% 1JS2009/ 038039 25
[0082] In one example, processor 1730 at transmitter system 1710 and processor
1770 at receiver system 1750 direct operation at their respective systems. Additionally,
memory 1732 at transmitter system 1710 and memory 1772 at receiver system 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 Np 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.



synbol streans. RX processor 1760 can then provide estimted channel
characteristics to a processor 1770. In one exanple, RX processor
1760 and/ or processor 1770 can further derive an estimate of the
"oper at i ngVO SNK1308¢2 t he system Pr ocgasor 1770 can t heRCHUSNYE38039
channel state information (CST), can conprise information
regardi ng the conmmunication |link and/or the received data stream

Thi s informatl on can include, for exanple, the operating SNR The CSI
can then be cesse TX dat rocessor 1718, nodul ated by a
modul at or 1 condijHSdﬂEa wr%t?@ﬁﬁ%bwpgdﬁ oriPef BesigRn bys4r ,  and
transmtt eduﬂﬂ@ﬂﬁeﬁt@u by RR&RAE L BlwakSHRN & TRiddleRaRARiddRbe, R FkAL @

source 1716 at receiver system 1750 can provi de additional data to be
processed b90HFb(H§@méh%?ch \é/?‘élgﬂ@rthelsmigms podgIneheds st immementidtin spftayst em
1710, the

recei ved by ant enﬁg}sdﬁ%?é &CHE}?\%% ﬁt%g}é%{ Cot%)rég%\g((y:ggljs @an?s?%%??ﬁb@&ored
denodul at ed 11UymacMmmddﬁbb&tmd1ﬁ,4ﬁph a:m:btqnag;s::mmmdexhy AacoRX sebateat can
processor 1742 reco orted QP‘\; recei ve stem 1750.

I e A S CE B i AR B A s

1730 and use@dtle, defears pekaal Aclis @SndSoMBinhtichSof G Bgbng NHkta structures,
nodul ati on scherres to be used for one or nore data streans. The

det er mi ned EOAPHGTATICTRTGEUI AEPGTeSRAY TR DL ePleA dhansdhep Forlri saergent or 2
transcei ver gardd iiefit g;uﬁd},bhé @ﬁw&‘}e@é‘ﬂﬁgfnféiﬁﬁtlbr{‘ dhfd! e@f@urh&ﬁ’é‘ %Hﬂa&é&eﬂ"s
to receiver system 1750. Additionally and/or alternatively,

reported CSPr 1@9*?1015@09@@'@ Byomabonsepimenapargmetgendataess. mhema@ed
controls fo 0

anot her _exarpl 5 B RAFEEF Sl Sy e A AEEI50 50 e e e
processor 1ﬁzszmgankquaapmmggmdtad>rlt wwaramikaion, gt.nk 1744. [0082] I n one

exarrpl e, or 1730 at_.transmtter .s em 1710 an cessor 1770

recei verﬁg@g em 17%63&9%?:? '%B@Flﬁ?tﬁgﬂyite t’i"%}qtueﬁ'%? g@fi%@‘@ms‘i?gtbéns
Addl tional | implememed/witll bdalks (o ANsadetiies, fonsibey edd/ o) fitht pRFTRMYthd. 772
at receiver system 1750 can provi de storage for program codes and

data used b{uisHeRscsssibed heran- dhe softmene codes pradia siapd/in mepqry apits apd
recei ver sy ¥ 0
brocess e KR e e o RLP R e Rl T MOS0y
streans. Thegemnpldediampoesioncasdiiaigaseeit pami ipremnpafreativady mi@iﬁatheal and
space-tine P %Sglg;l %r ?ﬁﬁb&%gﬂﬁﬁi&ﬁ)ﬂﬂ% r1y\,'m ch can also be referred
to as equal on ues succeéssi ve
nul I'i ng/ equélld8Zht i on ‘éfhat hanbmnfckscel’me@abmrﬂme:ﬂﬂdak exaniplesed env@rmore
processi ng tectétgi gues candﬁll so, be.referred to cessjve

'C

i nt er f er enc8PENc ey 8 f%lﬁse 16‘F pogsifle Rdepg e SX¥ SPISSTRB COWE%‘F%‘?
processi ng E@ﬁﬁﬁﬂeﬂtﬁ@5meth%laél@ﬁfoigﬁ}@@a%ﬁ’@ﬂ'deldraﬁﬁﬁﬁleQﬁﬁ&ﬁ&lﬂ%ﬁed LPEH, | t

is to be understood that the aspects described herein can b

i npl enent ed PWAPIRAF BRREE) Sl%lbf“t%?fécanflﬁ?‘?&ﬂ&feéhat HaBy feihar eombipatioprdde,
or any conmbhhahikiand &Qfaﬁgﬁs AR e&@ﬁos%%?et AR oA L i d Tk § a&ebts are

i mpl enented I n software, firmvare, m ddl eware Of 'm croco program
code or codelt@@gérm@ldqerﬂélyu@taﬂteb@ms&,mceicﬁqamla e yhiiiationy ‘élaﬁ%b (waithin the
Tedi UM | SUCHiS SUUAYR SR0RRREANns AL SEWHRLRLRL g8EN 2
pr ocedur e, unct

subr outi ne, “mci:m@:l;ahmsemmmmm detpmdaadl«ﬁgmpuan of asslamsr sechytereoigtntaalet on

i nstruct s, data. structur.e or, ogram st atenents. A code
Segmont | oan Be et e bR § oSl R B RaraierE e r cui
by passing anepRicdrvaeicpited B OfiiBitiofil wldiPa clalmmfhbﬁnor@aﬁ@ﬂ&ﬁﬁer S,
or nenory cont ents. Informati on, ar gunent S, par aneters, dat a, etc.

can be passeRl 2f Bycddn efdhsr thedetepehdestrntion onhersdpinghip asant e e “Relms
i ncl udi ng nmempiwesiari ng, nmessage passing, token passing, network
transm ssion, etc. [0084] For a software inplenentation, the



27 Cainms |.A nethod for managing control resources in a wireless
conmmuni cati on system conpri sing: identifying a set of control
channel groups and a correspondi ng set 2¢f control resources;

groupi ng the set of control channel groups into N supergroups for a
predeterm ned integer N, dividing the set of control resources into N
non- over | appimg subsets; expanding a first spreadi ng code
associated with the respective supergroups to a second spreadi ng code
havi ng a hi gher spreading factor than the first spreadi ng code; and

mappi ng the SupgLEIRAPEr tiaraBRReShiryEre8iReQliR Ohirtlee cdthiGtation system,
resources using the second spreadi ng code expanded fromthe first

spreadi ng wogeisgigech that control channel groups in the respective

Subsets of -t he HoMiveE  B€atrbaol A5nngrBSH HELY sPOLRERRRR L0 oquo

t he controlesih@lnel groups are Physical Hybrid Automatic Repeat
Request | ndicator Channel (PH CH) groups. 3. The nethod of claim1,
wherein the pregfevring thed seintodgeentiql | ehasgelalgreups2 into AN SHREIEEOURY dTo5f 2
claim3, wherein.the ar i ng conprises: grouping odd-indexed control
channel gr%ﬁ%%mpﬂ?%ﬁgﬁgggg’supergroup; and groupi ng even-i ndexed
control channel digiddgse séttod camtrel resdusiep ait@ Nongm-overlapping subsets;
expanding a first spreading code associated with the respective supergroups to a
second spreading code having a higher spreading factor than the first spreading code;

and

mapping the supergroups to respective subsets of the control resources using the
second spreading code expanded from the first spreading code such that control channel
groups in the respective supergroups are multiplexed over the respectively

corresponding subsets of the control resources.

2. The method of claim 1, wherein the control channel groups are Physical Hybrid
Automatic Repeat Request Indicator Channel (PHICH) groups.

3. The method of claim 1, wherein the predetermined integer N is equal to 2.

4. The method of claim 3, wherein the grouping comprises:
grouping odd-indexed control channel groups into an odd supergroup; and

grouping even-indexed control channel groups into an even supergroup.

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).



5. The method of claim3, wherein the set of control channel groups
conprises four control channel groups and the respective supergroups
conprise two control channel groups. 6yg The nmethod of claim 3,
wherein the wireless cornmnunication systemutilizes an extended
cyclic prefix (CP). 28 7. The nethod of claim®6, wherein the first
spreadi ng gode ThaphdtBed ofl chidh sphdethimghe das, sprblige cody ceppaadi NEF2
code conprises_a SF4 spreadi ng code, and expanding the first

spreadi ng SEYIRg $66¢.4 héds'wm spfs@ mgs%i@t FapaPrigper gF duipseading pede, and

second spr g%%% g Ctﬁﬁqirééftr %Hyéﬁ céated w1h BEPRGHATe § §§Faps to the

spreadi ng adlng e at east I'n part
appendi ng m&nn@sﬁmm&ﬂ@c&ﬁﬁhﬂmﬂundqmganode at a first set of code

positions for spe V trol channel r s in.a first
bhd at a secondoupndge 82 SBrording reds ipathe iS4 pFrRagingraodp pt f?@ b dart by

the first en@ingGRAR 1B AR ﬁF?gﬁeJﬁ%Ecﬁﬁ%ﬁtﬂﬂ@se@Qﬁéﬂd@l poSiEeRO &) r&e&a@é{%
in a secon supergroup . The nmethod of claim1, wherein the séet of

control resouraebammel gespoimdsiitsd Slanergfemu ar@ieatei ssnemt scfy Dﬁapﬂe(p@Em)ons that is
conpri sing_four source €|

L e SR i e S A

channel gr gtRgs ira $R6nSQlpefrogRNt rol channel groups into a first
supergroup and a second supergroup; and t he mappi ng conpri ses

mappi ng the first supergroup to a first resource elenment and a second

thi rd resorce PEMIRLRERRd. PR R 8 ST ERERR RURREE Sty o

are respectdsuglcy cdhichegenp (REGcohprifihg fdur FB50E eRnh&eNt and t he
second resource elenent. 10. The nethod of claim11, further
conprising transmtting the control channel groups to one or nore

term nal s ysingyg t to which the control channel
groups arey?espegglve (ﬁgﬁm§§§gﬁ%%ﬁ§The nmet hod of claim 10, wherein

the transmtti ngleognmmg empnaasmﬂmmggaspém\re ooiitral|chedreeh gedupg irothesset of

usi ng one or nsmit, ant ennas. Wi rel ess conmuni cations
appar at us, C@HﬁgFﬁ E OuPSHHO%.ﬁ%ﬁﬁ¥§9Pﬁ%?n 1 HCERC R Y- A P ng to a

plurality of copfdghy Pdes $h B0%i:@ s8BLreRfup 0 ARG 88O element
resources and data réjﬂglngﬁtgsazeﬁggﬁ sp{eghﬁﬁg cgde aSSOCIaged ﬁPﬁ%
t he pl ural ang ackcauntesolirce gbtineat or thyr BEPsandamdpping the second supergroup 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 data relating to a first spreading code associated
with the plurality of control indicator groups; and

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



a processor configured to group respective control indicator groups
into a first 29 control indicator group set and a second control

i ndi cator group set, to divide the set gf communication resources
into first and second non-overl apping portions, to expand the first
spreading code to create a second spreading code with a higher

spreadi ng qagioPindiddedt drbg $dt bad aSpEdddongolCiadRatot @rom@Ret, e dfvideSthe set of
control indicator group set to the first portion of the communication
resour ces EAPHBNICHIONSIEEBHESIplocgl ¢yl woerd nehevarBrrag PORENs elogrgand the
control ing] . e 001t | . of .
conmuni cat s PEAUE 8 REbreh® 4 WeoRE SRAIBDILAE MR, o her soreadiyg facor
W rel ess ctanihe diadti spreadagpaxiat tosmap the dirsh chatromndicatan droe senbride first
i ndi cator groups .are Physical Hybrid Automatic Repeat Request

| ndi cat or P9THARES theppprofgpnigrigrppiesourees usiig th seapick epreashng A7 dea AP # map
appar at us I r.el i ; (WeTNTe
group odd-?%d%kglll c%ﬁ%orlo @ﬁcﬁﬂg?cgg@%r Q%a?t‘gﬁ%gos{eﬁ?@ Pﬁ%lbpﬁfs@g%)nt rolﬁ{;'ialéo(H
i ndi cat or gsowpesssingthds¢condspeplieg evde. ndexed control indicator
groups into the second control indicator group set. 15. The wirel ess
conmmuni cati ons apparatus of claim 12, wherein the plurality of

control i ngicat @pe GrR4BR E&Hﬁbhﬁﬁﬁmﬁoﬁﬁmﬁﬁﬁékﬁ|dhﬁQ'REtthﬂﬁP%R§cmnnﬁ
16. The wi rel ess communi cations apparatus of claim 12, wherein the
menory furindesatost goess deet Bhysedahthivigid dubonmadict Bepkatl Regoest dngrcator xCHagmyl
structure @ﬁh&%ﬁEd qy the wirel ess communi cations apparatus. 17. The
W reless ¢ &Ahs apparatus of claim 16, wherein the processor
is further configured to expand the first spreading code to the
second spreadin% code at least in part by appending zeros to the
first spreddi ngThoddreiass gomrupicagens appasdide opekaim|lgnsvhemin thesposessorls

control ingjgal %nf%ﬂfif)ﬁ) ub %ﬁ{lﬁﬁ#&%{i §8H&61%gﬂc9t9f %fo%ﬁé it QM p?é?tcof"i‘t%l
at a second, non-overlapprng set of code positrons®for respective
control i niideaterg@iospand o gheapseeohdlegahtdsmio] intditat @bugy Buptheatcond
18. The wirel ess ¢comuni cati ons apparatus of claim 12, wherein the
communi cat FYHIO! BXBCALEEOYLIRr i se a resource el ement group (REG), the
REG 30 conprising four resource elenments. 19. The wrel ess
comuni cati ons apparatus of claim 18, wherein the processor is
further cohf.i guTke wiclesaonimanficatiohs apperatod of rtbimatrwiggreiuphs elurbiity of
first and second resource elenents.in the gEG and to map the second
control i nBYHEY IR ESO RS COPETISE fodr canirol BFRIT S&EMBSr ce el enents in
the REG wherein the first and second resource elenents in the REG
are respectively different fromthe third and fourth resource

el enent s | h6t he TREGvircless communications apparatus of claim 12, wherein the memory

further stores data relating to an extended cyclic prefix (CP) structure utilized by the

wireless communications apparatus.

17.  The wireless communications apparatus of claim 16, wherein the processor is
further configured to expand the first spreading code to the second spreading code at
least in part by appending zeros to the first 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.

18. The wireless communications apparatus of claim 12, wherein the

communication resources comprise a resource element group (REG), the REG



20. The wirel ess comuni cati ons apparatus of claim 12, wherein the
processor is further configured to instruct transm ssion of the
control indicator groups using the commication resources to which
the control indicator groups are respectively mapped. 21. The

Wi rel ess communi cati ons apparatus of claim 20, wherein the processor

i s further caaphdiguiod rdsouice @RaTEnts. t he control indicator groups using
one or nore transmt antennas. 22. An apparatus that facilitates
control resource managenent in a wreless comunication system the

apparatus goNpr ipfl Qrelecs co Il&l:lg};a?gfﬂ% Bgcﬁaﬂﬂel‘ée'ﬁvh%kb?f gl 5RedshO1H

respective even-indexed in |cator groups o rafity cator
groups andﬁaﬂmﬁddnﬁgnedgoqnﬂpﬁh@ﬁkﬁe&pﬂmlumﬁcﬂdﬂgnn@ewﬁdofﬂ@taaﬂaﬁanﬂ
groups of the plurality of indic tor ans

associ at i n@eswr@e §{?5@P§riaalb%fiﬁﬁt #%gﬁgéﬁ? gﬁ‘éoﬂ%ﬁo%"ﬁ’éﬂ? ?rr@”oweé teyfhird
resource ebe{mBpLsh Bdtrce element¥®ANthel REJ, r@ﬂér@?nt tHeN@rdk N1dS SREAD BURSce

using the sets of resource el enments to which the supergroups are
respecti veb&msﬁoml teeBEG 28. re¥petiagyadidersit dfone|the thi2® andhfongh rresdvece

i ndi cat or E% .res ively conprise one or nore Physical Hybrid
Aut omat i ¢ ! gﬁﬁi@ | ndi cat or Channel s (PHLCHs). 24. The

appar at us of cIa|n122 wherein the means for associating conprises:
means for mapping respective indicator groups in the even supergroup.
to a first28et dhevdsbess comsiumentioss appargfua of iclsm @ywﬁt@reusébmemessor 1s
and 31 mean

ng.r ectiv nd|c of ups in th
odd super oI Canae kSl SN aPELRP SPESBSGH 13 F ShERYCgRRRY Mol e e
synbol sequ&n&Rmicaldén re-Ebiﬁ'ceéthaﬂﬁ&lUﬂlleonﬁblahmcgtar gioupd Bere§RoMvdl B magped.
means for transmtting the indicator groups using the resource

el ements to which the indicator groups are respectively associ at ed.

26. A - ] :
cet of “evont nadgedn B ot e pboirhg: of claim A ek hEbiBoBtoP s
| ndi cat or GirdenebnfifideCh) trgnsnip heatiitral Beicacdr groiths usirgexetoPinbfeHransmit

gr oups;
antennas.

22. An apparatus that facilitates control resource management in a wireless
communication system, the apparatus comprising:

means for forming an even supergroup from respective even-indexed indicator
groups of a plurality of indicator groups and an odd supergroup from respective odd-
indexed indicator groups of the 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).

24.  The apparatus of claim 22, wherein the means for associating comprises:
means for mapping respective indicator groups in the even supergroup to a first

set of resource elements using a first symbol sequence; and



code for mapping the set of even-indexed PH CH groups to a first set
of resource elenents; and code for mapping the set of odd-

i ndexed PHI CH groups to a second, non-ogélerl appi ng set of resource

el enents. 27. The conputer-readabl e medi um of claim 26, wherein the
code for mapping the set of even- indexed PHI CH groups conprises code
for mapping themseis @fr @upfing ndeeedvPldidd@r grongs usithe oddf upstgrepraola
sequence and the cqde for mapping the set of odd-indexed PHI CH groups
conpri ses e §5 01 Fripcs glemsatsdisinggrseermil symbebsesdemsl CH groups usi ng
a second synmbol sequence. 28. The conputer-readabl e nmedi umof claim
26, further conprising code for transmtting the PH CH groups using

t he resourz® el Ehenppathswhi chrirhh22, PRirGkl goowppisingr @eass fgctransalitting the
mapped. 29.. A nmethod used in a wireless communication systemthat
utilizes afdEROEngOHPE WEINE: ey Sg50%Ice: HEMFRE higy %%#h%ﬂﬂ%?afor groups are
identi fyi ngsgectiQllyQbsdliysi cal Hybrid Automatic Repeat Request

| ndi cat or Channel “(PHI CH) groups, wherein each PH CH group
corresponds to a PHI CH group nunber; al i gni ng synbol s of PHI CHs

of the PHI gr Qups based t he..PH CH group nunbers of the PH CH
groups; peffor nﬁrfﬁﬂpﬁéﬁeﬂ?ﬁﬁlﬁi%@%ﬁ&%&@aﬁng on the aligned synbols
of the 32 respgsfel # ihiddSalRt PR iR PhySitalVBGhAE SAutomatic Repeat
representing signals for respective avail able antenna ports;

sunmi ng syRbolessladivetor édawes! (REKIhgragps and pHeOpsoddn indes pbRH G gRIPEH
roups to obtai espective resulti su d es _corres din
Do the Pra art gr s RREeife "R et of b S TRed PHERE BRougp b id TRl 1t o

groups t hates@ts eigmend; & sequential PH CH group nunbers to a conmon
resource nmapping unit at least in part by conbining the sumred
sequences cor r eSEntr aarmng e et serdd- vindeed GED @psips (90r seopdt Rt
for ident I)Vérﬁﬁpiﬁﬁ%%ﬁ@s%uﬁ%%?&ﬁ&ﬁ&d with a control transm ssion,

[
conpri si ng:

277.  The computer-readable medium of claim 26, 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.

28. The computer-readable medium of claim 26, further comprising code for
transmitting the PHICH groups using the resource elements to which the PHICH groups

are respectively mapped.

29. A method used in a wireless communication system that utilizes an extended
cyclic prefix, the method comprising:

identifying a set of Physical Hybrid Automatic Repeat Request Indicator
Channel (PHICH) groups, wherein each PHICH group corresponds to a PHICH group
number;

aligning symbols of PHICHs of the PHICH groups based on the PHICH group
numbers of the PHICH groups;

performing layer mapping and precoding on the aligned symbols of the



receiving a transm ssion froma base station that spans an identified
set of control resources; identifying a first subset of the
control resources and a second, non-oveyd appi ng subset of the control
resources, wherein odd-indexed groups of PHI CHs are multipl exed over
the first subset of control resources, and even-indexed groups of

PHI CHs ar eraspictivp | REKIE€Hsotee pbiatre addedn df seblost rapfesentiity slgnale fourespsstive
identifyin ﬁ‘éont%§£ channel within the transm ssion to be decoded;
deterniningw’éa l§BLEPNP e control resources associated with the

control channel gfBmbg %@ﬁ&ﬂe&qﬁé&e@, hbﬁeiﬂoh&hF%bPEICH§ it hespeeiMdd PHICH
resources or the second subset” of the control resources; and decodin

t he cont r obrogh# febtain wapackiee ireperhingf Suguneisrspenass cofiespepiingdp the PHIC
resour ces. 31“5T9e met hod of claim 30, wherein the identifying
conpri ses POEREIYYing a Physical Hybrid Automati c Repeat Request

I ndi cat or ChannglapfifillCfectia: b&s dEQQAeRHIGE . grdfies et beglespbnd t@isoydtial
wherein the PH CHs are grouped into a first supergroup and a second
super gr oupPElfeH eioap pHBDETS (18t 2 GOHERYE GBS FAIPPING| Wlb@t Joast iphpart by
first subs f . r RURSICE i S
nultipIexe§$8§%F&$ﬁ%ggg%%ggagﬁ%§%58§%m?ﬁ%ng%ﬁ?&gg&gggghrces.gH@%# The
nmet hod of claim 32, wherein the first supergroup conprises one or

nore odd- indexed groups of, PH CHs and the second supergrou .
conpri ses dhe of HEIDD Ty &?@*ﬁﬂ%wwe@ﬁw&a@r W e Eonirob ransppigsion,
met hod of g&ﬁ'gﬁgé, wherein the decoding conprises determ ning an

or t hogonal seguen e associated with the control channel. 35. The

met hod of cl ai nr@6ivingherteansmidseoni ttemt i fhase gtationpthits emind enerdentuiiglg sett of
| east one contral channel to be decoded based on information received
from the bSYEUHPPNRES 36. A wirel ess conununications apparat us,

conpri si ng: identifying a first subset of the control resources and a second, non-cverlapping

subset of the control resources, wherein odd-indexed groups of PHICHs are multiplexed
over the first subset of control resources, and even-indexed groups of PHICHs are
multiplexed over the second subset of 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.

31.  The method of claim 30, wherein the identifying comprises identifying a
Physical Hybrid Automatic Repeat Request Indicator Channel (PHICH) to be decoded.

32. The method of claim 30, wherein the PHICHs are grouped into a first
supergroup and a second supergroup such that the first supergroup is multiplexed over
the first subset of the control resources and the second supergroup is multiplexed over

the second subset of the control resources.

33.  The method of claim 32, wherein the first supergroup comprises one or more

odd- indexed groups of PHICHs and the second supergroup comprises one or more



a nenory that stores data relating to a set of conmmuni cation
resources, an indicator channel associated with the wreless

communi cati ons apparatus, and a transm3sion received over the set of
comuni cati on resources; and a processor configured to identify
a first subset of the communication resources associated with a first
i ndi cat or etranmekxglgenpy dHE€dtspri si ng one or nore odd-i ndexed
groups of indicator channels and a second, non-overl appi ng subset of

t he conmuni cati on resources associated with a second indicator

channel super gr 94@.métRod GEN1AILY 33N Wikedis aher debdnp donsiRes WeRining an
associated with the indicator channel associated with the wireless
communi cat Paregoapiraaangs assapigted ovithetbo dentttd ehimgl-cat or  channe
associated with the wireless communi cati ons apparatus fromthe

transm ssion fromthe identified subset of the comunication

resour ces. 3537. Thé theWoklel feSSmCIDTHat i@ tHeOid entEpidaroahipsise detdraiimngar least
wherein the indicator channel associated with the wrel ess .
conmuni cat Pehenighaiaaneldo bg dgeadied bpgedjondpiormation geseried Fomdhphgse station.
Request | ndicator Channel (PH CH). 38. The w rel ess conmunications
apparatus of claim 36, wherein the second indicator channel

super gr oup36.0npai sed esremmiuniEatiene vgnaratid) dexpdsigg.oups of i ndi cat or

channels. 39. The wrel ess conHunlcatlons agga tus of. claim 36,
wherei n the proBdBEBerY; hat siofssedald GBS fR et AP HPRigatigR resources, an

or t hogonal ; 3eaURNERASIS ASloRlRM Withh tidQyitdIsls C S RfuARANIR! a %%%aﬁg ajRd 2
with the wreless comuni cations apparatus and to decode t

i ndi cat or trhmmedlolbmsededmvarhlm mbécqmmenﬁcmctrfmgnm@s awlquence. 34
40. An appar at us t hat faC| at es. [decodi con transm ssi 0

Che appar ot us coRpetchgo AL e RTTZALAS: Rysd it punSRREHEN Sowres
nmeans for LeghbleiyWiB 4 GsfRe@licHRr PBuRY %b@r@ﬂid@gccﬁﬂﬁr%n@é 0h 8 SRUMBRS odd-
corresponding to the control transm ssion, wherein odd-indexed groups
of PH CHs dexerligraups exfeitdisetor chapnelsender sesondesonpretappine: absenef My
to the control trapnsm ssion n r. [

i nf or mati ofi” n@mﬁlﬁacggondes g %agsr?gia(t)erd Wgﬁg |$1C Pgal %Egtgggﬁ%él%f)v\# e(r)%mﬁp fo
t he i ndi caidentigr @Mpsncﬁdsa@mer@ﬁ@dﬁ@ Siptidrdupt Resceidd alith rtﬁBSﬁildﬁﬁtc@nchannel

using the respectlvely identified sets of resources.
appar at us @¥sogiptednwidly theyyarelqsh copEEGAtioBs apweﬁlﬁamdow é@ﬁ?ﬁﬁ.%gn%%or

nore Ph e
(Pr Gy et bl A R R RS b ey B ion
gr ouped |nﬁmnaﬂéndaﬁﬁEMQﬂmgmﬁhmsanmnamsahnndmammﬁrgroup such that the
first supergroup is nultiplexed over the first set of resources and
the second supergroup is multiplexed over a second set of resources.
43. The apgar at q‘ﬁe%lré:lle | Hélﬂ%um\ﬁ@%rﬁ' &?ﬁus}c 'orf%lalﬁluggrgfhgfbgl GRATRAdi SAS
one or nore odd- 1 ndexed groups of PHI and the second supergroup
conpri ses ohamel associeted veith thendexkds gomopwicefioBHyPdsitus 18 a Physical Hybrid

Automatic Repeat Request Indicator Channel (PHICH).

38.  The wireless communications apparatus of claim 36, wherein the second
indicator channel supergroup comprises one or more even- indexed groups of indicator

channels.

39.  The wireless communications apparatus of claim 36, wherein the processor is
further configured to determine an orthogonal sequence associated with the indicator
channel associated with the wireless communications apparatus and to decode the

indicator channel based on the determined orthogonal sequence.



44. The apparatus of claim 40, wherein the neans for decoding
conprises neans for determ ning respective orthogonal sequences
associated with the one or nore indicat® groups. 45 A
conput er -readabl e nmedi um conprising: code for receiving a

transm ssion over a known set of control resources; code for
identifying a first portion of the control resources associated wth

a first Physical brid Aut t.i.c. Repeat,. Regues annel .(P
Super gr oup Ounerel Pk g Rl BGBurgr S el AT ages hons  dnpgrs
odd- i ndexegoipRiRs of PHI CHs; code for identifying a second portion

of the control resources associated with a 35 second PHI CH
super group, whePERRs foreecriving a graviol HALsKBS®He second portion are

BIPELAL Lo BT, 0 RSB, 06208 e

PH CHs to be decode roma e super group

and t he seceanehphidifiits theaio@troupansaiiskion, wherdh® déd-iaiex et gdpngf PHECHRnare
or nore deteimned PH CHs using respective portions of the control
resour ces HB4EIPERdaYent fiFst PRICEEPSSUISEY e BEBYding WHPe Fortind aRTRisHPHagd

PHI CHs are incl H%ggspﬁlré%cod-[ c&ﬂf@%t@frﬁﬁt?ﬁ%@e@#&ﬂ?ﬁ@&% ot b rBidReator

wherein the secon Supeérgroup conpri ses nor e
even- i ndexerbugs,ouipseiaftheiddsr grduhs afd enadng stitin theadatobletransohissionofsing

cl ai m 45, erein.t kile. odﬁ%or decodi ng conpri ses code for
det er m ni n{'SEYTERYY ECBRPHHIEH Fe¥RYEnces associated with the one
or nore determ ned PHI CHs.

41.  The apparatus of claim 40, wherein the control information comprises one or

more Physical Hybrid Automatic Repeat Request Indicator Channels (PHICHs).

42. The apparatus of claim 41, wherein the PHICHs are grouped into a first
supergroup and a second supergroup such that the first supergroup is multiplexed over
the first set of resources and the second supergroup is multiplexed over a second set of

resources.

43.  The apparatus of claim 42, wherein the first supergroup comprises one or more
odd- indexed groups of PHICHs and the second supergroup comprises one or more

even- indexed groups of PHICHs.

44,  The apparatus of claim 40, wherein the means for decoding comprises means for

determining respective orthogonal sequences associated with the one or more indicator

groups.

45. A computer-readable medium, comprising:

code for receiving a fransmission over a known set of control resources;

code for identifying a first portion of the control resources associated with a first
Physical Hybrid Automatic Repeat Request Channel (PHICH) supergroup, wherein the
first PHICH supergroup comprises one or more odd-indexed groups of PHICHsS;

code for identifying a second portion of the control resources associated with a



48. An integrated circuit that executes conputer-executable

I nstructions for perfoimng a nmethod for identifying and decodi ng
Physi cal Hybrid Automati c Repeat Requesis Channel (PHI CH) information,
t he net hod conpri si ng: i dentifying one or nore PH CHs to be
decoded and respective PH CH groups in which the one or nore PHI CHs
are cont ai seednd PHICH sugdemtaupyiwigereinr éas ofirst epoeticemand the cagpor{REQjtion are
apportioning, the REG apportioning conprising a first REG portion
associ at edSYSPRIHSHAHIEFBBPBRI CH gr oups and a second REG porti on

associ ated w t hoevafr 1adexaH ok GHe@rOPRTCHS to be dech&€rdth 1At OB bf e

transmi ssion using a set of resources conprising one or nore REGs;
and per f or fiissh§HACH| sepsgraomend fthe second PHICH supalgrooptiand an i denti fi ed

PHI CH contai ned w thin an. odd-i ndexed PH| CH. gr om resources i
the Tirst REG poia1ghtedging the ofe 67iRore delespittg Hif He GBinepmeat ryeegprs
contai ned Wf {2l ddnfol %é@tﬁl‘t:&:ﬂ’%ESégteE’hﬂri@HPHE@HpsuEé@[’ﬂvl\ﬁQSﬁ)W}ﬁﬁﬁtﬂerﬁe&é?ﬁlined
second REG portion. 49. The nethod of claim 29, erein the synbols

of the respEéCHyerePpplafed.comprise d(0), ...d(Msynib - 1) and the
aligning the synbols of PHICHs of the PHICH 36 groups based on the
group nunbers of the PH CH groups conprises aligning the synbols in
accor dance4gi t hThé ontpterfrefdabi( 2dedd(n2i of+ ElaGaf 43,2 ahherdnd tRe Second PHICH

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

47.  The computer-readable medium of claim 45, wherein the code for decoding
comprises code for determining respective orthogonal sequences associated with the one

or more determined PHICHs.

48. An integrated circuit that executes computer-executable instructions for
performing a method for identifying and decoding Physical Hybrid Automatic Repeat
Request Channel (PHICH) information, the method comprising:
identifying one or more PHICHS to be decoded and respective PHICH groups in
which the one or more PHICHs are contained,
identifying a resource element group (REG) apportioning, the REG apportioning
comprising a first REG portion associated with odd-indexed PHICH groups and a
second REG portion associated with even-indexed PHICH groups;
receiving a control transmission using a set of resources comprising one or more
REGs; and
performing at least one of:
decoding an identified PHICH contained within an odd-indexed PHICH
group from resources in the first REG portion; or
decoding an identified PHICH contained within an even-indexed PHICH

group from resources in the second REG portion.

49.  The method of claim 29, wherein the symbols of the respective PHICHs
comprise d{0), ... A(Myp, — 1) and the aligning the symbols of PHICHs of the PHICH



d m(4i +1)d" (41 + 2)d" (41+ 3)]' [00d(21)d(21 + O1TnrlZH nod 2 =
symh /-7)- , wherein Ms} b conprises a nunber of synbols for the
respective PHICHs and n rircl:4 corresmgmds to the group nunbers of
t he PHI CH groups.

groups based on the group numbers of the PHICH groups comprises aligning the
symbols in accordance with:

[d2iy di+1y 0 0 252 mod2=0

140y d@i+]) d"(4i+2) dU@Ei+3)] =
[‘ ) ( ) ' ) ( )] [0 0 d@2h dEi+D] 2% mod2=1

i =0, (M f2)-1
for ’ , wherein M., comprises a number of symbols for the

respective PHICHSs and n522"F corresponds to the group numbers of the PHICH groups.

PHICH



