METHOD AND APPARATUS FOR UL ACK ALLOCATI ON
CROSS- REFERENCE [ 0001] This application clains the

whemwsfisenf U.S. Provisional Application Seri aPCT™MUS2008/062684

60/ 916, 231, filed May 4, 2007, and entitled "A METHOD
AND APPARATUS FOR ALLOCATI NG UL ACK," the entirety of
which is incorporated herein by reference. BACKGROUND
I. Field [0002] The present disclosure relates

gener al S
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a W reless conmmuni cati on system Backgr ound [0003]
Wrel ess comruni cati on systens are mrdely depl oyed to
provi de various conmmuni cati on services; for instance,

voi ce, Vi deo, packet d%R@SS%RE)EEREﬁCEand nmessagi ng

E@m&ei; ?Elﬁ ap %agl\élé% a-lm% bgygf?teq\?l,‘gﬁ Sa oglenonal Application Serial

Nl 60Dl 623ECRRE NNy UCBOT, Al &itRlca aRaBETRODS APIPIAPFRATUS
communi cation for ftrple termnals by sharing

BOR MABIQCAYBYC@nUEesblr.cebe dkizatpl dswbichsischncorporated herein by
{‘Tglrtlllcpel e-access systens include Code Division Miltiple
ACEE (CDMA) systenms, Tinme Division Miultiple Access
(TDMA) systens, Frequency Division Miultiple Access
(FDMA) systens, and Otho onal Fre uency Division
Mul ti pl e Access (OFDVA) 04] Cenerally, a
i rel ?ﬁﬁdmﬂ tiple-access comrunl cati on system can
Si mul taneousl y support conmunication for nultiple
10002] ess t Eharpreatrs disclossteablages pysdrelty teewirbletsecommaications, and
can co cate th one or nore base stations via
PYOEN SPRC éﬁahﬁstootﬁgﬁm@eﬁ IPIETSQUISEA PLIOSYESHY p Wk ess Tgpgmunication
dard link (or downlink) refers to the conmmunication
["Tnk fromthe base stations to the termnals, and the
reverse link (or uplink) refers to the conmunication
i'}f thedterm nals to the base stations. This
p PBH link can be established via a

J009] ©- i N- HiRYsS cOMinuhRaB6d sysiamd 4B l“QHaK/Idﬁ;)Dlg?@d toP#bvide various

M SO, or a nultiple-in- rrultlple out
gqrgmemcw@moe]srvwmfom Knstarregu rioeest i \afcd, np%ckm rdetagskyoadcast, and

acgg?l‘glng se %GS C%.X%t erInO\c}lg%(% Vlea Scl:lgﬂl W1Petles chm%umcaglgn s¥s(%erns These

S=poi n anem I'nforma
S WnNEIMt be rnultlple -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.
This communication link can be established via a single-in-single-out (SISO), multiple-

in-signal-out (MISO), or a multiple-in-multiple-out (MIMO) system.



(UE) or termnal. In response to information
transmtted to a UE on the downlink, the UE can
WO e@posseda t h an acknow edgenment (ACK) to t he MNOHESB0%/0652684
the uplink using ACK resources assigned to the UE by
the Node B. Conventionally, héwever, allocation of ACK
resources in a wreless comruni cati on system has
i nvol ved significant overhead. For exanple, existing
1098Ahi quesDprolinldeominamiqappi nk aAGKekees oempwsiceden bystem can be

mapped ,t o | ink communi catjon r.esourgces,..but this .
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resources. Alternatively, other existingwgechniques
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r o ng" St _
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ohefClectasyecérin UESvitdiass clonmoticationl isgsgera baninvolved significant

channel for comruni.cation with a Node B, such as UES
g i CYiCHmplGr Stisfe tﬁghnéqlt?é rpé?‘lé\g‘*eﬁkat bl resources can be

AR ANRAS Wil LHEMuRRIRM FRLLRES 1A 1SS tWMRue requires excessive
persistently-assigned UEs operate in a systemw th UEs

o¥xahcadal yelatmvale $pe dthisveilzont sighificiramoetian éothetdomintink resources.

mmuni catign functionality. Thus, there j need for.
ROTasiRe ol cemigBETIBNCsAR NPBERE §tin AR esouresd involve
AUPPIAL tsublESesbiRts &0 FBMAICAuBn NS R PREIThRERIh with respective
resource assignnments. SUMVARY [ 0006] The foll ow ng

PEes Eewsver, diiysrhriqeis suptfeatiye oF UEsrtha e neé pélézos eomtrol channel
| air ubj. ec ter.i der _to. id basi ¢ .
A R e S T T s

568081 aésigomventyi eyrtBtr abinplianioasirat edhas pesistonti§n@sipied UEs
intended to neither identify key or critical elenents

pRsratgeln Aeaent aths ddpe that 1§lc whapectize qopgok ghgnnels for their
PthRQRRatioh hﬂlcﬂ{)@ﬁﬁt Tglg \ hgt%n1‘§%Dhec‘edoforg%-@eﬁ%h@%&ﬂniques for
aspects in a sinplified fformas a prelude to the nore
delaiadllechtobas that pupeort td thas @@mesemtad Baatdron p&OBKht resource
According to an aspect, a nethod for assigning uplink
aBIHB Bdgenent (ACK) resources for a user equi pment

(UE) in a wireless conmunication systemis descri bed

herein. The nethod can conprise identifying a UE for

whi ch a persistent assi gnSEMMKRYomuni cati on

[GB8E cos iy Tfliea%ing Prgns dcnptih St e YRS SHES of the
SRR AEHENINAKEHABTRMNIIOh bakie undediahdihe@r Yl Meects. This

ACK resources with a persistent assignment of o
BRI 6 10t 67 cKBYYe eEerviay phall uPnitmpBeyd Mpeethednd is intended to

?ﬁgﬁ? %dae%lﬁ%y%e Sortc%tigalvglern%n%s ﬁcforcc{%%% ﬁl%tsicgﬁesofaﬁgﬁ Esaptegti. Its sole

purpose is to present some concepts of the disclosed aspects in a simplified form as a
prelude to the more detailed description that is presented later.

[0007] According to an aspect, a method for assigning uplink acknowledgement
(ACK) resources for a user equipment (UE) in a wireless communication system is
described herein. The method can comprise identifying a UE for which a persistent
assignment of communication resources is to be established; identifying uplink ACK
resources for use by the identified UE; and communicating an assignment of the
identified uplink ACK resources with a persistent assignment of communication

resources to the UE.



conprise a nenory that stores data relating to a
wireless termnal for which communi cati on resources

Ware@stgrshe persistently assigned and a set of POKUS2008/062684

resources. The w rel ess conmuni cati ons apparatus can
further conprise a processor éonfigured to select ACK
resources to be used by the wireless termnal fromthe
set of ACK resources and to conmuni cate a bundl ed
[ﬁ@ﬂ& st ent Aasiicyaipesit regftesdiovinvinalese mmmnniv;aticbttsmpparatus that can
resources _and th e Al urces. 1,0

at ﬁ{%
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acknowl edgenent resources in a W reless comunication
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erm na ch a per assi gnnent
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nmeans for ni c I|C|t assi nt of the
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fodog] nal wyth aﬁ&ﬁerpa%@éét%%% BSH GHARALs Hat facilitates allocatlon of
communi cation resour 0010] sStill another aspect
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se cod ausi a,c uter to al)ocate
el BePapr iubRtE o FRrREL tesiifter gt terminal to
ﬁlﬁ&h%@ﬁgteﬁpzﬁjﬁlgﬁﬁfenﬁé‘ﬂ@drﬂ[ﬁuﬁc@tm%@frcés% k! B8 lc8m@tmicated and
assignnent for the allocated ACK resources with a
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execu s conputer - execut abl & T RSt Fuct 1 ons
eeirdédat i ng resour ces for upI i nk ACK transm ssi on.
The instructions can conprise identifying one or nor
K940k of r etk speibsr ﬁ%necfufﬂlé}t@ﬁ(tOAwomp E§adahle pnedium, which can
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entl assi gne
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resources to the UE i.n a persistent assignnent for
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acknow edgenent resources in a wreless comuni cation
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communication resources.

[0012] According to another aspect, a method for identifying allocated
acknowledgement resources in a wireless communication system is described herein.
The method can comprise receiving an index among information received from a Node
B; identifying an offset among the information received from the Node B; and
configuring acknowledgement communication to utilize acknowledgement resources in
an indexed pool of acknowledgement having an index corresponding to the received

index plus the identified offset.



index plus the identified offset.[0013] According to
yet another aspect, a wirel ess conmuni cations

Wappansmses i s descri bed herein that can conpriBET/HS2008/062684

menory that stores data relating to an i ndex and an

i ndex of fset received from an4access point. The

W rel ess communi cati ons apparatus can further conprise

a processor configured to add the index and the index
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pool having an i ndex corresponding to the received
cordmsepmualﬂfme re@rehged inderbend of mpebe i oft mmsibtyntly assigned users
assi sers. Still, anot her aspe relates to

R AUl EROSE 2RT &H% s Pygeuplink ACK
fRbure&UFbMN GoRNAARUL L wi® theleRlrbleys ABcds§ At at least in part by
communi cated by a Node B; code for causing a conputer
tdenfiyenst AC% @ﬁOIHWSs@Qm\PaI@Q@H%mma(Ymge@ mylex perre§peieding to the

aeRPF ResSh IO SRR Prd Bl B O 1o

poadpce ansof faaeﬂhet Bt rewwls @od @oinPlitcE-2d43hlg rﬂedlurn which can
conputer tq utilize resources for acknow edgenent
EQTAPIETYi COEF & q3uLBY 2 £PMPBILE fo Jdgntiyran ipdex genigrrigyed by a Node B;
el t
ARG ST eyttt R ARRaR oR 8L SHES chnlicated fp the Node By
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pl i nk mTunlcatlo in a wreless
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subset of radi o spectrun receivi ng i nformation

[916L i ng t 6 fuethsi sperttrelaesdaraentgsitghoeniisthpr esenfes icomputer-

P RS b B Y6 s PP %, P ack

BRhSUSTCEINn P8 QMEGEssABhBITBMoR dyRtchie ThE lifdtRREons can comprise
Commr” cation SySt emto obtain an index Correspondl ng

te@elamga@s inglse Forgspoadings torandillpcetsd cubsainof grdig pipeetkunagreeiving
1: lory gOl:Oﬁ 3%%%[ (? Oﬁ r%jlst-le_gt trlé]seou? C%%%Dr ents, S[%ecetnt lllllf tl%eh ew1reless

Edrﬁm&ﬁldaﬁdibjsﬁém ek d @ffsé:tﬁff@ rth@ ecdchedf@déubesed on the information

herei nafter fully descri bed
relating to persistent résource assignments in the wireless communication system to

obtain an index corresponding to an assigned subset of radio spectrum for uplink ACK
communication.

[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



and particularly pointed out in the clains. The
follow ng description and the annexed draw ngs set
WO 2008378 detai | certain illustrative aspects PET/UK08/062684
cl ai med subject matter. These aspects are indicative,
however, of but a few of the Various ways in which
t heprinciples of the clainmed subject matter can be
enpl oyed. Further, the disclosed aspects are intended
pondiples ofiée glaimedisubiens pudtscaaris antoyede diuirther, @it disclosed aspects
BRLEE DESORLPTION OF THE ERAYLNGS [ 00481, FIG 1
I'T1"u reﬁgssp Pl e adte s Comuni cat i on
system i n accordance with various aspects set forth
herein. [0019] FIG 2 illustrates exa

|
Communi cat i orBRIBEDESEREETKON QR THE RRAWANGS i r ol ess
t i . .
RABH L O BT PG ARERES ALY Whfhication system in
mlofdmbcedghwemusraepmmf@tﬁ leeeihi on techni que in

rdance t h. vari ous aspects. [002
fq glst r at egﬂ\% Téat%?ﬁ%ﬁmq% SN 10?%‘5{3 tE%PrPaBie conducted within

& Rduct %%hi&hﬁb@sﬁé&ehﬁin%émﬁ%%%ﬂ?@éﬂo% a%%fsem in
accordance w th various aspects. [0022] FI

[(]0l20]st r at eFExafpllmstagknon engg;m’:erﬁtckn@\sl@dg@aeml teo@até ablocation
%F hni ques | accordance with various aspects. [0023]

lq%e ’i“sacﬁo PSR VGG NS 8¥PCS et hodol ogy f or
flokerat i NgFRS knpkeAeeeRAlplE ESRMUGREtTMRIthA MEDe Ohddttd within
persi stent resource assi gnrrent [0024] FIGS. 9-10 are
# Powwlads eqaBBication sisisaTin ageordendsoddl vious asnsets.
E@. ?f\M edgﬁf@]t rfsﬁugtlca‘?e %ﬁl%[én%cﬁnov&%r(% e%{erﬂ][ nr%Losurce allocation
iT1zing persiStent resourceassi gnmen N
techiitiialis atirdghcs eitduakieds 4psaur ces. [0025] FIG 11 is
a flow diagram of a nethodol ogy for determning
HO23bw edgEHentd r Bscur Bey shagemorpfi dﬂﬁtﬁt)ﬁi@ﬁgy for allocating
Eﬁ&gbv‘fe%%eﬁ%ﬁ%&umg ?ochr us[ep%ﬁ]a éJ: {s%terﬁt %esoﬁrc@ ap;il%‘ﬁ‘hent.
diagram-iTTustrating an exanpl e wreless conmunication
Wd]em i n WGEh OvHYF | @ds ﬂaszpahagamesof i tesgbchies emathodalogies for
on. %002 FI G 13|sablockd{ar m of a
WHRAERBEN C SPHICR at wiengIanG cIRF | GHNBRIsy BiliFRE persistent resource
Qs%l‘g%ﬁi’é‘n%%@'i@ﬁhnaﬂ@ﬁﬁﬁ%ﬁédﬁl@d AGG@cdance with various
aspects. [0028] I's a block diagram of a system
f0926] coor dFKat 4 iident fléw c diagom 0df ac knothbédgeneior deterrmmng

PSS e o ST 5 oo g R s SRR S o
fon2gppar at BRGt hat kaei lgida edia@‘ahloclﬂhét%ng an example wireless

communication system in which various aspects described herein can function.

[0027] FIG. 13 is a block diagram of a system that coordinates allocation of
uplink acknowledgement resources in accordance with various aspects.

[0028] FIG. 14 is a block diagram of a system that coordinates identification of
acknowledgement resources and communication thereon in accordance with various
aspects.

[0029] FIG. 15 is a block diagram of an apparatus that facilitates allocating
resources for communication of an acknowledgement.

[0030] FIG. 16 is a block diagram of an apparatus that facilitates determining
resources to be used for communication of an acknowledgement from received index

information.



resources for communi cati on of an acknow edgenent.
[0030] FIG 16 is a block diagram of an apparatus that
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comuni cation of an acknow edgemant fromreceived
i ndex i nformation. DETAI LED DESCRI PTI ON [ 0031] Vari ous
aspects of the clained subject natter are now

described with reference to the draw ngs, wherein like

reference nuneral s MeTAHID DESEREITIQN| | ke el enent s
ghout [.n the fol de tion, for
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one or nore aspects. It may be evident, however, that
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bcor mbet petas Cltirhaynbe eviderny hovosver ahapesuth; asﬂe@t@s’j&ilaﬁbe practiced
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Elﬁ)v@l ﬁWcﬁ&grﬁﬁlf@fn@ ¢h &AL tBWamﬁfaE%scﬁﬁﬁQW &r more aspects.

firmvare, a conbination of hardware and 3oftwar
BlﬂBﬂ]/var e, Osusaf mwtusetpphca@mecnht itarms “Fompencanf m,odale ” “gystem,”

co nt can. imted to bein a.

I U GTIR 0 phSes r “OHRTRoGYRa B, g hardware,
ﬁﬂn@@ﬂeeﬁtcom@ﬁlaﬁ&@ ebhalbare ahd e, AbeXRS BE k&ward in execution.
gr ogram and/or a conputer. By way ‘of illustration,
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pﬂog@necamﬁrdm cambwercomgomgzraif 1H@d’ﬂraﬁ@n | atialah 20pli@fioR REnning on a
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eIARHItEr dovies apdidhe icomPuting 8 Vics nfiBn b tas CQEPOSRE c PRC Or more

g&at n\éﬁ{s aH §es?(fér(9{1.]ﬁlﬁr c])'} %géf"!&hﬁor"fﬁ%ag opgilécﬂgoﬁ/ Ql{d ao&bsmponent can

structures store er eon e conmponents can
bo horahzaladre oty covaputof amdjctadlsm’mdtedrbdt\wmt BVPOOORES e«smputers In
!;fh as, in accordance with gnal havi ng one
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VN AL aatd Gt sBRAL MBfeok OMRNGMponBntd chR ¢Bniia& by way of

di stributed system and/or across a net wor k such as

tdeel amif@rmebtaprobesstsheich siy st eowrdancoayithod sighd hﬂvgv:gacbn)e or more

hagOBB%k lt:u ther vari ous angectts re d%s | ‘
&R h ec%nﬂaeét T8 OfiF CRMROTT AREES T Py %H&P%‘PO%GH in a
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devi ce providi ng voice and/or data connectivity to a

sieseams by wiy ef e signel).ni nal can be connected to a
@gﬁgﬂt i ng 9&13(156?1%0?6” Qfgrlguc's Qspe&? 0P 4 STBY Blrel in! go%lﬁgcqpon with a

ter,
wireless terrmnal and/or a base station. A wireless terminal can refer to a device

providing voice and/or data connectivity to a user. A wireless terminal can be
connected to a computing device such as a laptop computer or desktop computer, or it
can be a self contained device such as a personal digital assistant (PDA). A wireless
terminal can also be called a system, a subscriber unit, a subscriber station, mobile
station, mobile, remote station, access point, remote terminal, access terminal, user
terminal, user agent, user device, or user equipment. A wireless terminal can be a
subscriber station, wireless device, cellular telephone, PCS telephone, cordless

telephone, a Session Initiation Protocol (SIP) phone, a wireless local loop (WLL)



can be a self contai ned device such as a personal

digital assistant (PDA). A wireless termnal can al so
wheoosabised a system a subscriber unit, a subskCT/bg82008/062684

station, nobile station, nobile, renote station,

access point, renote termnal/ access ternminal, user

term nal, user agent, user device, or user equipnent.

A wreless termnal can be a subscriber station,
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Protocol (1P) network, by converting received

HI084] nt er f Necdveanesriows | Bppas ket sfeatlihe Wlaswibsd ahewwm can  be
Al eneaRdlrat s managerEnt, of. AtEEL B S0 LALLM sandard
f)l%%fra‘#ﬁrﬁﬁl 86k cREHcBEabdhniRs. Pehé PheaRM el @smFacture” as used
nmet hod, apparat us, or article of manufacture using
Beraindiariatepestyfon prdompasina /competeg ipregsamnigcesstin ifiguregny computer-
I;r E?%bl%g Eig\]ll{:ea tah“?elr rorileﬁgn%fo9gxat%epqe c%%ldau%%qeba%ﬂee rﬂ%{hg can include

o’n‘pass a Co ram accessli

biitodre /By llﬁﬁlﬁ'@lﬂé %dgﬁ&dﬂﬁbﬁgé Q¢Viees (£ hdrerdisk) ﬂop'pyi ldask magnetic
For exanp @uter readabl e nedia can incl ud

S{Figs-not OHtiC?fll %1@ & rFRYWatH @Slsf%%g@%wré@&e é@deVD) ), smart

, optical
gblqgg sa H&E glggéh &Elgg%%eg)tl&g {4 ga% étl‘ég Sﬁe&t(ﬂﬁ’ev rsati IpeI di sk
(MM9B) . ..) Vasow tech@inakss, daondbdd h&hmrmamb@’ el if@esarious wireless

il ns S T Chd Bicind BT S B e

%rﬁéta Pgﬁ%OEA g’(f:ﬁe[’ggl'e %cbﬁ)n('lgi\g{%z %‘cerﬁé" qﬂﬂe(%%%ugg?gvﬁ%w% th%l%ﬂe Access

ATRM29 syFONK)Omtlyapoaalstrereaqy BriciyioDiNlsplerA ddgbst (BTRMA) systems,

A BRI S R o 9472 Bl o

systePVY “SUEHRRE arcAdTEbnOls08 heUe thiS¥Rirgably. Tbr@ COMASsystem can
system and "network" are often used herein

irplementan gedip| tychnalogmianch yast Epiversal iTaesia nRadio rAesicss (UTRA),

N V. r

SO et A L b T S rons o
CIMERMA d datitcha tly eDMAT (08 rdo$er® fth AIIVEOOOAIRID S a0t 8$-18$6 standards. A
CDMA2000 covers the 1S-2000, |S 95 and | S-856

DM avetem ggn implement a radio technology such as Global System for Mobile
Communications (GSM). An OFDMA system can implement a radio technology such
as Evolved UTRA (E-UTRA), Ultra Mobile Broadband (UMB), IEEE 802.11 (Wi-Fi),
IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM®, etc. UTRA and E-UTRA are
part of Universal Mobile Telecommunication System (UMTS). 3GPP Long Term
Evolution (LTE) is an upcoming release of UMTS that uses 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
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in co ication wth antennas 112 and 114, wher .
aﬁ?%mﬂ 1! o ARSHPR Q #cETrtaTBH 16 cygciogyard link 120
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information from access t er m nal 116 over reverse li
aridBor #Attdinativolyalabgesa huimoral dPE erndriinelommuadedios with antennas 106

L et 267 T ORGP L A ST R0 v
Forvard il 906 taRd REERLSIinfR At bR frok? 3cRYE term@faand dvenleverse link
126 and receive information from access term nal 122

derInrafrequsacy fivisiamduplen(EDR ) sgigen cgmaiupicstion ligkspl 8 120, 124
LfPB6s SYSLENerSAMBLERY BN drh Mk Sic At Fof Rxarhfi, forward link 120
may use a different frequency then that used by reverse link 118.

[0038] 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 100. In communication over forward links 120 and
126, the transmitting antennas of access point 100 can utilize beamforming in order to
improve the signal-to-noise ratio of forward links for the different access terminals 116
and 122. Also, an access point using beamforming to transmit to access terminals

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



and 126 can use different frequency for comuni cati on.

For exanple, forward |ink 120 may use a different
WO e@guaisey t hen that used by reverse |ink 118.P¢D0SB)8/062684

Each group of antennas and/or the area in which they

are designed to communicate c8n be referred to as a

sector of the access point. In accordance with one

aspect, antenna groups can be designed to conmunicate
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I agr arrs I ncl'udes an ‘access poil
acndmamcatmmhﬁk fremmumal T (0Ad) AP20In Adli2d) iastdbull b2 2Ppreanted that

i cat f d |
#odp deurie 307 mE ST Mo oBTBER P Rgr BT Sonali AP 210 and &
4Rfie A28 %GHJ?&In@daﬁoﬁ‘ 0;198RREAbY VidgParh 0 28dHd: 204R8n be conducted

forward Iink (or downlink) refers to t he communi cati on
bétnkerf amgnsuatablaRumbenef A 2 HhahdidreA T2k se | i nk (or

I k) reerst thecmmnlcatlonllnk m.an, AT t .
AR | lestet Bied o EnBHF o B apip Al TRGEELs | Gownlink
Wﬁhﬂnﬁni@htﬁg{ Ao 2P219nd 20420! | Sl Red BITRMYrSAIOONAP 210 can
between a single AP 210 and a single AT 220,

eemmunicetstdetinceniral bignaling pedongther wifeblainfoupatigndo 261220 on the
G300 BT 5 G0N, SN RSB cact
&S@lﬁﬁés fodi g 32 Q20i ¢d tiet upin@sindewdhsako corresponding information
transmitted by AP 210 on the downlink. In one example, an ACK resource assignment
can be transmitted by AP 210 at a common time interval with corresponding
information or at a different time interval. Additionally and/or alternatively, uplink
ACK resources can be implicitly assigned by linking to a corresponding Physical
Downlink Control Channel (PDCCH) index, which can be the first Control Channel
Element (CCE) utilized by the PDCCH.
[0042] Based on an ACK assignment received on the downlink as illustrated by
diagram 202, AT 220 can then communicate an ACK back to AP 210 on the uplink in



communi cation from AP 210 to AT 220. As illustrated by
di agram 202, AP 210 can conmmuni cate data, contr ol
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on the downlink. Further, AP 210 can transmt an
assi gnnent for acknow edgenentd (ACK) resources for use
by AT 220 on the uplink in response to corresponding
information transmtted by AP 210 on the downlink. In
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resources
RBs atitigebbyan atwowviatddycotirmg@tiedtiod @9stein drvided By thsminimum number
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s that can be allocated per transmission. Thus, in the specific, non-limiting
example of diagram 300, respective blocks of resources corresponding to one ACK
transmission can be mapped to corresponding sets of RBs allocated for downlink
transmission. Based on this association between downlink resources and uplink ACK
resources, an assignment of ACK resources can be implicitly made by providing
information relating to the related downlink RBs.

[0046] It can be appreciated, however, that the mapping illustrated by diagram

300 requires a significant amount of resource overhead. By way of example, in a case



resources to be assigned for ACK transm ssion at a
gi ven AT can be napped to one or nore correspondi ng
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communi cated to the AT on the downlink. [0045] As
di agram 300 further illustratks, a mapping of downlink
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{Oe()ig]ur ces, While it can be seen that ACK resource allocation based on a control
channel mapping reduces overhead as compared to a resource-based mapping, however,
it can additionally be appreciated that a control channel ACK mapping is ineffective for
users that operate according to persistent, “control-less” resource assignments. An
example of communication between a Node B 410 and a UE 420 pursuant to a
persistent resource assignment is illustrated by diagrams 402-404 in Fig. 4. In one

example, communication pursuant to a persistent resource assignment is initialized as

illustrated in diagram 402, wherein a persistent assignment is communicated to a UE



identification of nodul ati on and/ or codi ng schenes
utilized for transm ssion, and the |ike. Accordingly,
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generally require only a single control channel. For

this reason, by nmappi ng ACK rksources to contro

channel's, ACK overhead can be reduced as conpared to

the mapping illustrated by di agram 300 by ensuring
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uplink ACK index or identifier within a PDCCH and/or another L2 control channel.

[0051] In another example, an explicit allocation of physical resources for
uplink ACK transmissions can be made through L3 signaling via a message on a data
channel such as a Physical Downlink Shared Channel (PDSCH) and/or any other
suitable L3 channel. In such an example, the physical resources for uplink ACK
transmission can be assigned on a persistent scheduling assignment inside the data

channel. In accordance with one aspect, transmission of an ACK assignment over either



[0050] In accordance with one aspect, ACK resources
can be allocated in an efficient manner for persistent

WQES4ZB64as il lustrated by diagrans 402- 404 byPCT/US2008/062684

explicitly assigning ACK resources to be used by a
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i ke. In one exanple, users subject to persistent
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channel resources for schedul ed users can be
13pp1 ﬁép@p&@S & gqcbﬁ]ggesotggb@ndﬁ: utilized to index physical resources for ACK

transmission are provided in the following description. In a first example, resources are
allocated separately for persistent transmissions and for scheduled transmissions such
that resources for ACK transmissions are not shared between the two types of users. In
a second example, a pool of resources for uplink ACK transmission is shared for
persistent and scheduled transmissions, and a shared index is generated for persistent
and scheduled users. Both of these examples are described in further detail as follows.

In the following description, N, is used to represent the number of persistent



downl i nk control channels used for conmmunications to
respective schedul ed users. As a result, if a system
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in these disparate manners calft potentially conflict
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scheme can be utilized in accordance with one aspect
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and persistent users. OOSSL n one exanple, resource
dlstsats fephaigyes pheishing pesls ehebicspnpes jos apkivk AGK transmission are

shared between persistent assignments and scheduled users. In one example, a common
ACK resource set can be allocated as one or more RBs such that the resource set uses all
or part of the bandwidth of the allocated RBs.

[0057] In accordance with one aspect, users can be assigned to respective
allocated ACK resources by first grouping scheduled users and persistent users in the
system. Based on this grouping, ACK resources for scheduled users can utilize a first

portion of the allocated resource set and ACK resources for persistent users can utilize a



RBs such that the resource sets 510 and 520 utili ze

the entire bandwi dth of their respective RBs.
WO\RG0ensms4 vel y, resource sets 510 and 520 can BPET/US2008/062684

al l ocated as disjoint portions of a conmon RB such

that, for exanple, a resourcelset 510 for schedul ed

users occupies a first portion of the ACK resources

and a resource set 520 for persistent users occupies a
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and schedul ed users. In one exanple, a comon Al
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SO on.
[0060] In one example, an assignment for ACK resources can be explicitly made

to a persistent user based on the index of the user in connection with a persistent
resource assignment thereto as generally described supra. Additionally and/or
alternatively, an ACK assignment can be made implicitly to a scheduled user by
supplying the index of the respective user along with the value of N, to the user (e.g.,

via a downlink control channel and/or another appropriate communication link or



illustrated by di agram 600. As di agram 600
illustrates, a physical resource set 610 for ACK
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persistent assignnments and Ns (or Nt - Np) schedul ed
users. In the exanple illustrHted by di agram 600,
users are grouped such that persistent users occupy a
first subset of the resource set 610 and schedul ed
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B A(OEREIrctNinahe rB¥apk&, 718rcan $8 iogsupkatie bpkchdd@ifled users and the
resources can be explicitly made to a persjstent user
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i st gat '
RS LB oERHBAIPRRISHRIEN ohitfs Pl Fe R RO Rded gors and
peKiseasugrirend ac affsbef Myaden bopldal tblthe tepactise heldutsed persistent
i.ndex of the respectjve user .

user bénsup l'yin thﬁ ' '
5?6611%}1.0 itha flgﬁéx Igpd %ﬁr%ﬁer{sgtetnﬁgsea Q@ﬁ;upeeé_tbg re’sovp%ts ijmmediately
AN Mo SORL Pl d Bh AR 1ARHE R ARRE her appropri ate

conmmuni cation 1ink”orchannel ). Subsequently, the
H9edHul ed Usemeceramytle,l hz eassiggmienddor afdKt rsowatsueanfbe made

Np .to.determin he ACK resources assjgned thereto. b .
P BRE T el B NP TARE G Bn®RB O o £ gy downtink
tahtfbl kB GHQ/0r [066 afifbpfidtt N@ndeuicdtidn Hirk orf chadel), thereby
alternative specific exanple of a shared ACK resource
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S A P AT, SERRALR M

fc heshudigtentuser Sn asvndPioaowithta peliBjentisedoarast d8ignment thereto as

geenre?a{llsirt deer;gribaeﬁissiugpan‘t?agtec? on Itl?e itngeex g%( ﬁllg%lseer. illnlolillite;grtngg, the index of
ACK resources to be assigned to a persistent user in the resource set 710 can be
determined prior to an assignment by adding the index of the persistent user to the value
of N; as illustrated in diagram 700.

[0064] Referring to Figs. 8-11, methodologies that can be utilized in accordance
with various aspects described 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,



by di agram 700, users are grouped such that schedul ed
users occupy first resources in the resource set 710
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resource set 710. [0062] In accordance with one

aspect, users can be given anl? ndex upon which an

assi gnnment for correspondi ng ACK resources can be

based in a simlar manner to that descri bed above with
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}@s&lﬂrcgﬁ ej[’os 'bgt %P%)h%heﬁol rlﬁg%ﬁ?ﬁe%l gl?r[l‘reo% éxqglr ?et oa ﬁgl‘tswtent resource

general 'y desct supra based on e’in
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assigned to a persistent user in the resource set 710
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(ﬁ‘iilﬁétegfwft@t RE hﬁ A rcl)lﬁ)tgoé 4%%&% ! uﬁ/leﬂfod%lﬁ)ggSSOO can then

ustrat erring to
Soritibpe rrettiocko BOZgl wher’eimatommnmbetion irdsbm(eds land a:ocrexpd)admg uplink

Wt h i ous aspects .descr herel at ed
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signaling, and/or any other appropriate means. In accordance with another aspect, by
explicitly assigning acknowledgement resources in this manner, acknowledgement
resource allocation is facilitated that is more efficient than the resource-based allocation
illustrated supra by diagram 300 and that can be utilized by UEs that do not utilize
control channels for communication.

[0067] Fig. 9 illustrates a methodology 800 for acknowledgement resource

assignment for terminals utilizing persistent resource assignments (e.g., persistent UEs

420) and terminals using scheduled resources (e.g., scheduled UEs 430). Methodology



met hodol ogy in accordance with one or nore aspects.
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resources for a user with a persistent resource
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Nhhhﬁﬂ&hﬂgmnﬂ&ﬁbﬁ&@gmﬁh5ﬂ0lﬂ ock 902, wherein resources
to be utilized for ACK transni ssion are identified.
MOP] at pAFewabedly. if fids delsnimed shat &@nt@mméldldamlﬁed at block 906

is not subject to a persistent resource assignment, the terminal can be regarded as a

scheduled terminal. Accordingly, methodology 900 can continue to block 912, wherein
ACK resources from the scheduled resource pool created at block 904 are assigned to
the terminal via communication over a control channel. In one example, ACK resources
can be implicitly assigned at block 912 based on an index of a control channel over

which an associated terminal communicates as illustrated by diagram 500.



bl ock 902 are divided into persistent and schedul ed

resource pools (e.g., resource sets 510 and 520). In
wWor@sexsspl e, resources identified at bl ock 90PCT/EHS2008/062684

conprise a plurality of RBs. In such an exanpl e,

di viding performed at bl ock 9% can include dividing

the identified RBs anong the resource pools such that

each resource pool utilizes one or nore whol e RBs.
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the acts described at bl ock 904 nethodologﬁxgoo can
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subject to ent resource assig L Lf it s
R R S i*ﬂ%@el@ BRI SLHG USCE A SO e i lustrated
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t hodol ogy 900 can continue to bl ock wherein a

bambl adcesisiugh i thd msowormarnigeatpicd nogeiso um teespawhd For example,

ciated ACK re rces fromthe persiste resour .
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escr h respect to, for

poanpl e, nREkO %EMMIO@QQOOO Ra0 BentRxanPbck 2004) W(Zﬂee@in respective
assji gnnent can be transmtted at bl ock 910 using

E‘?fglﬁ‘fém ﬁyi/owhgqh@@ﬁapwg (c-qnBersisteahl/Eo il rangdiop :S@*rﬁd%%ieUEs 430)
ch R gﬁﬁ{d:atlégéesgﬁt%gy El(‘eel%blfét;csl\(ﬂégg a%:é; r@b%&{ M 8he example,

e bun assi gnnent at
dﬂbm‘smané)d abaged torusam at hibek 1004 bherduping peasistast and/or scheduled
illustrated by diagram 50Q. [0069] Alternatively, i
BTy @ AR (B %%l%%¥%%5$ feraht raspwdc 1 Oltﬂt%kqek 1002.

ARG Jd81039t1080 REE %ntﬁi’o&e@% Bloek 06, VARG G&user to which a resource
assi gnment, the termnal can be regarded as a

schaduned tebmiommuniteedris iselgttyd. Mvexhod diledyy 1@ itciandetermined

SRR a° ool 2ol I Bt BV R S04 are

prRgpned trd peitier ddtdllinMion i§ QEAHED &1EB1o6IN 100 mdhodology 1000
control channel. In one exanple, ACK resources can be

ccmﬂnn@s ol WO@sslsﬂlgn@beratn HCBoRrs@ugesferstag ldﬂﬁtlﬁﬁd hyryexe spfected that

ont r.al a ol P d.te n
hay rr‘rr%ln{nga g% %ge%nﬁ? YE lo\'\? 1@6@%&% c?na it gbth[e %ﬁ 8% the user (as
dysionicd gt biocki m0416pt1d)ﬂdllly8§ef afebly itlse AumBérheftiahedied W6&s. More

for, acknow edgenent resqurce assignnment for persistent
paEpdatdngif She deroreg RRod g created at Block 1002 such that persistent users

occupy a first portion of the pool (e.g., as illustrated by diagram 600), the selected ACK
resources can correspond to the index of the selected persistent user. Otherwise, if the
resource pool is created at block 1002 such that scheduled users occupy a first portion of
the pool (e.g., as illustrated by diagram 700), the selected ACK resources can
correspond to the index of the selected persistent user set off by the number of

scheduled users in the system. Methodology 1000 can then conclude at block 1012,



Met hodol ogy 800 can be perforned by, for exanple, an
access point and/or any other appropriate network

W@ piost y7864vet hodol ogy 1000 begi ns at bl ock 1002PCTI82008/0652684

resources to be utilized for uplink ACK transm ssion

are identified and i ndexed. 14 accordance with one

aspect, resources can be identified and/or indexed at

bl ock 1002 as a single resource pool that is shared
phewaem peisimenefor thsACK mnourseshwihgtadot bdasksl 0184 bundled with a
illustrated by diaqr 600 700. Further, ACK
peras L B er s hBRE IR P ERud G sl R can be
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&0 erg.sehdbstrgdd UEsliggan T09), ahindbx cambaiapsmited at block 1008
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identified at block 1006 is a persistent user. [0072]
sarregt Hulsx fpr, & Cifetaspwrerato) kenutilized by dhe ysit thereby oragoing overlap

H&&z‘%&gﬂt‘?@%égc}ﬂ?%e&Q&‘Bkﬂﬁlféplé Qs ock 1010, wherein ACK

resour ces Identified user are sel ected that
[074] an | nHizx (bBb adlestgned at bhabddolddy2) 1100 for determining

cqorresponding to the index.of the user (as assjgned at
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gehadul gdisugers -apft}@EﬁteBa{hta! ek RSdblogy! T100h&ar 88 PfBEned by, for
pool 'I's created at bl ock 1002 such ?hat persi stent

ersenpge,oc Ulipie. g, fcheditlep &R #3h anid/or ray polodr aperapriate mgwork entity.
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created at bl ock 1002 such that schedul ed users occupy
yl%de B, the

0 4n index elomt gngity pirfarmengaethodelogy 11¢kas mpigginegdtbedhe
i 7 t | : .
BUPPeBob bt i REGEEh S iEREng SFEY E5Mofffle meodotony 1100
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system Met hodol.ogy 1000 can then conclude at bl ock .
PompIGeriadex rrreisekatdierint | 02 gien pAditiardy @stsapdgo an index of an
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[0075] Methodology 1100 can then proceed to block 1104, wherein the entity
performing methodology 1100 attempts to identify an offset corresponding to the
number of persistent users in the system from among the information received at block
1102. Next, at block 1106, it is determined whether such an offset has been identified.
If an offset is identified, the entity performing methodology 1100 can infer that ACK

resources have been allocated as a shared resource pool for both scheduled users and



persi stent resource assignnent and transmtted to the
sel ected user. [0073] If, instead, a negative
waleaoensiseat i on i s reached at bl ock 1008, it caPCDES2008/062684
assuned that the selected user is a schedul ed user.
Thus, nethodol ogy 1000 can i nstead conclude at bl ock
1014, wherein the index of the sel ected schedul ed user
and, optionally, the nunber of persistent users in the
pyrsisten wices such tiwatithe padsistont usersgscenst éid leserindexedredyrces in the

Lplicitly assigni rrespondi CK r.esources .t.0
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resources by the selected user at an I ndex
p#76 s pondOngtht wtiidrehand héfdnd effs¢tnidadcroifictihe hisekr 1106, the entity
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illustrates a nethodol ogy 1100 for determnining
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ot her appropriate network entity. Methodol o]gﬁ/é 1100
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de B, the index of a. trol c¢h | with which
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[0078] In accordance with one aspect, traffic data for a number of data streams
are provided at transmitter system 1210 from a data source 1212 to a transmit (TX) data
processor 1214, In one example, each data stream can then be transmitted via a
respective transmit antenna 1224. Additionally, TX data processor 1214 can format,
encode, and interleave traffic data for each data stream based on a particular coding
scheme selected for each respective data stream in order to provide coded data. In one

example, the coded data for ecach data stream can then be multiplexed with pilot data

using OFDM techniques. The pilot data can be, for example, a known data pattern that



If an offset is identified, the entity perform ng
nmet hodol ogy 1100 can infer that ACK resources have
whews/13i8bocat ed as a shared resource pool for POI/ES2008/062684
schedul ed users andpersistent_users such that the
persi stent users occupy the |¥ner-indexed resources in
the resource pool (e.g., as illustrated by diagram
600). Accordingly, nethodology 1100 can proceed to
bl m@ws&eﬂoa a lwt@e\memnmtehe Ferthért (hepalot datmcng bmehb@tdb@wer system
conf ur.es nto,.util
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| ock 1104. [0076] On the other hand, if offset Is
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nore aspec s escri érein c fun niIs

P00 d@dals lt p@cﬁ&dé’:‘& anpdutated yighemulidbR fos transrmssmn over a MIMO
multiple-in tlple out put (M M) systemt hat

Fengldecear @%ﬁ’s%i mpdylateg steaphs f@f@traw@elaeﬁsééazwrough 1222t can
R HE Matdnited hfonmo%g%ﬁ SRR tﬁfd Bq§24thfé‘§§é/c‘ﬁ(7el t hat

fransmtter system elver System 1250
pe8hd aIsohbmmapmhuﬁ@nhan@hﬂumpuxumpmmnﬁnmgdexmbhﬁmﬂﬁgndscm1

B s S Beger heH PaURYYe IS | DRAHE T 2robe received

ﬁgnm&n S¥HORkenSh 1889 Barf Beh bS bﬁﬂh&edﬂa tr@s‘f)@éh\%e&’dn‘g@elvers 1254. In
a nobile station). Additionally, it should be

alpqormn@t@ed eadhattraaswslbﬂ tezansonditien &yst eﬁhtﬂzmnphfy, and
gnd/or ggfelverts stem 1250 de cnlbe her ‘ cguld b@ i
TYPO2EH Y B TEERHEC 16HY Pll%n%\ éﬁ 63& 1008 §’r%‘i‘§ provide
sdhRdEs, aRd @G rsdsicthe kA& tol 1510@1@6 @Q@ﬁ@ﬁﬁ)nﬂdn‘gh ‘T€@RB/ed” symbol
aspect, traffic data for a nunber of data streans are

Breaul. dehn RX (MEISdata erocsysor ekd69200 theprreecivaead worese the N

éé)%(élr\ﬁe)ﬁq gs’y%gélg %t@%aarr% P(}Vg t%n%c&v rg ﬁ&égr?ajsg&' %n. {1 {}Dgﬁ{b\?lilag receiver

m can t ransm
procesgatehteqier @ngovide ant ‘@dreatcl2 2¢mbéiddichimondh loyie cXdmple, cach

gg[tege rsgr?l%gls gtrrea%ﬁz 1c£a}1n Cl?lgluiieo rsgglbols that are estimates of the modulation
symbols transmitted for the corresponding data stream. RX processor 1260 can then
process cach symbol stream at least in part by demodulating, deinterleaving, and
decoding each detected symbol stream to recover traffic data for a corresponding data
stream. Thus, the processing by RX processor 1260 can be complementary to that
performed by TX MIMO processor 1220 and TX data processor 1214 at transmitter

system 1210. RX processor 1260 can additionally provide processed symbol streams to

a data sink 1264.



encode, and interleave traffic data for each data
stream based on a particular codi ng schene sel ected

WO 200883084 r especti ve data streamin order to pPCHUS08/062684

coded data. In one exanple, the coded data for each

data streamcan then be nulti$l exed with pilot data

usi ng OFDM t echni ques. The pil ot data can be, for

exanpl e, a known data ﬁattern thatis processed in a
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fnl?)%ﬁied to a data sink 1244.

[0083] In one example, processor 1230 at transmitter system 1210 and processor
1270 at receiver system 1250 direct operation at their respective systems. Additionally,
memory 1232 at transmitter system 1210 and memory 1272 at receiver system 1250 can
provide storage for program codes and data used by processors 1230 and 1270,
respectively. Further, at receiver system 1250, various processing techniques can be

used to process the Ny received signals to detect the Ny transmitted symbol streams.



process each synbol streamat |east in part by
denodul ati ng, deinterl eaving, and decodi ng each
W@lG08a8HM synbol streamto recover traffic datBCT/U82088/062684
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ssed a rQc. 1218 | at
RS o or SIaBodnaide S BaTEy 307 abCer TR ToE5g0Y B0 dha

tdaeiougmfddddion fand rdcenRuMtdnhed) DFIK InCorder @(ﬁﬁiiﬂd, e receiver 1310
system 1210. In addition, a data source 1216

paic Bf \peradiyely epnsaciaiod cuith 3r evmertae(Prpad) laﬁ’i hat flaggodulates
RIOGES ﬁﬁgmpa)ﬁoIX ﬂ%@g%&%@%ﬁs %%Jtﬁen l£ él &g? ? |‘pg{)rc]essor 1314.

transmtter system l'ate
Pecedsuvet3 ]slycsamdm cbﬁﬁl@d cametiven 1BEO, vadeh @mdstdny: iafotraminasrelated to

1224, conditioned Lransceiver uhﬁted by
c00¢e HBAIGTSat %Pesleifémmé‘ FSHRBRER S e Oi‘ir‘ thereto unique
Wr@rﬁ ﬁec%l%ﬂf s! @nd/6FC BMRF sﬁﬁ‘ﬁ)l@%’ e@ecﬁoﬁﬁc@rﬁlagbfn r el‘ﬁed)ﬁ/ee Example,

system . In one exanple, the reported CSI' can then
becpy pointldd0l @alpreomé@)sorocmse@ 13nd tasmdform wethedotoges 800, 900,

DB bdor BoRE wtlsr of2 pEahtde BRhOIRS G aR ORI g0 Tan also

RAIJBG: @bguInREYL BS AN c&iE ﬁﬁlﬁﬁﬁe;@@&gﬁ@%r banfhRYibA®Y 4 @ansmitter
transcei vers 1222 for quantization and/or use in [ater

ﬂi%ﬂﬂﬂﬁu§QM@ﬁ§nﬁ@mﬁ@@é®¢é@85ysten11250 Addi tionally

Eir'(‘)o r al tﬁ%@&'lé’ S'bYOthJl?%&%po% %gte%ls 9 8 or %af&?c?gn?%catlon of

cessor enera varil ous COI’]
d@iﬁlﬁWﬂHd@@lﬁSﬁOfesdlﬂr&éh aitl cd{mivih e (ﬂ&ﬁécﬁﬂ rn 1é>c2>@danba with various

gs%ggtrs]edrescribed herein. In one example, system 1400 includes a terminal or user
equipment (UE) 1402. As illustrated, UE 1402 can receive signal(s) from one or more
Node Bs 1404 and transmit to the one or more Node Bs 1404 via one or more antennas
1408. Additionally, UE 1402 can comprise a receiver 1410 that receives information
from antenna(s) 1408. In one example, receiver 1410 can be operatively associated 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 data and/or program codes related to UE 1402.



exanpl e, CSI and/or other information processed by RX
data processor 1242 can be provided to a data sink

wa204/13786083] I n one exanple, processor 1230 apCT/US2008/062684

transmtter system 1210 and processor 1270 at receiver
system 1250 direct operation & their respective
systens. Additionally, nenory 1232 at transmtter
systen11210 and menory 1272 at receiver system 1250
Additionadp, 48 5 B3rcagentplay mo@smﬁ%éd@serm agthadelogyl 1 B§0 and/or
QC 230 and 127 Further
PRCFBRRT dpd PBRroRda 1 B DT L Tichfise modutator
CArR lient L@ﬁdnﬁmp@é’)@@eﬁgndlhﬁ)r N&ﬂsﬁﬁ@wneay S gfaaklﬁltteo 1420 through
detect the NT transmtted synbol streans. These
pea(sar] B$oce33|ng t echni ques can include spatial and
time t [
B3 e 1 oF B pa v AR FROTp AR FOERE rosources
fos womasasiicagion vl hn agimdedgemm ol isatochd appesciasdthaeapparatus 1500

cancel | ati on" recelv sing techniq whi c
EaF PRI @ rigF biingdting ﬁ%%eé@ﬂ Cithis ﬁl@?t&?@g blocks that

&?%%t' RhétRIAs u%lem%HFeﬁ%%zSd O%I%Cé‘sg&c btk O8F co‘hﬁﬁ@dtl\bﬁrthereof (e.g.,

processi ng techni ques. FIg. 13 1s a
ﬂrragmabn Spparay dﬁ@@mmhm 1m1domdmtn@nes Nade Bc(&tg dﬁodﬁB 410) and/or

i e TR SHERY b B0 5. PSSO Gl e o erminal

fubtigMmdl 31%@61&7@ ch U?&&s@n@ ABEouBEAtdsOBnMENRGEESE BRIdAle 1504 for
1302. As illustra access point 1302 can receive

efrgmanicating raohveHed dieridend astasent e noramgniedigyp resources and

8&%& &uﬁﬁﬁé%% %ﬁ%nas éﬁ%ﬁm& shown) via one or nore

fece and transmt to the one or

[0088] accesPig, e16n MaktatddQh appla(r@mst 600 ah&sS FadiidtaR¥ayctermining
via one or nore transmt (Tx) antennas 1308. [0085] . .
aRNTEF o9 Ysedolor sRMpBiGition 3H2an @sknevdageanat from received index

fn?&%a\ﬁ%% %%J%g]@%&a 6005 GlsY q%‘p%yn%rdr%tlhaﬂdlfn Qﬂﬁcrtl%g% B’lgcks which

ant enna n one ex e recerver
ban lorpﬁmamonaéblpchssﬁlaclre@teedltvﬁmdmoas deplochahiat by a(@eamsb)r software

1312 that | ates receiyed 'nfor tio
Pl P%HOéldt borepeattot i) e b Py 4 UE (e.g. scheduled

@Eoﬁﬁﬁ)sé?fd/&%th& [SQREES Aetwlosk nfifN alf cHPURIEER 4 Qnodule 1602 for

menory 1316, which can store information rel ated
wodein asindesas patess codratitnasmiassi domen base Stmvlnup rnodule 1604

ables related t eret L un anbl | seguences
i Grolin i REaiDahr ey JRvNR kSRt 3RS BRERa  module
@Mr%tllﬁﬁfge%nﬁafﬂdﬂﬂgerﬁg&zre%ﬁce%n&is@d/ aP1QSeESPart badldle received
to perform net hodol ogi es 800, 900, 1000, and/or other

EK@XP%&l%ﬁdmébﬁi6ﬁﬂ?%¥%ﬁﬂéﬁhbdologles Access poi nt

ﬂ(ﬁ??l glagxaas gsl écﬁ C‘:)éjglglrd% ?go%g lrtrkl?ag g{h(%l%%)%cttsh?&c? By l%ereln can be
3AOmttedUB HKdrawsig] tsofftaed)nfifrawardk3 Ol&lddleware microcode, or any
combination thereof. When the systems and/or methods are implemented in software,
firmware, middleware or microcode, program code or code segments, they can be stored
in a machine-readable medium, such as a storage component. A code segment can
represent a procedure, a function, a subprogram, a program, a routine, a subroutine, a
module, a software package, a class, or any combination of instructions, data structures,
or program statements. A code segment can be coupled to another code segment or a

hardware circuit by passing and/or receiving information, data, arguments, parameters,

or memory contents. Information, arguments, parameters, data, etc. can be passed,



[0086] Fig. 14 is a block diagramof a systemthat
coordi nates identification of acknow edgenent

WO 288087866 and conmuni cati on thereon i n accor de¢DES2408/062684

various aspects described herein. In one exanple,

system 1400 includes a term n¥l or user equi pnent (UE)

1402. As illustrated, UE 1402 can receive signal (s)

fromone or nore Node Bs 1404 and transmt to the one

torwensied, mwsmgteﬂmmg\ﬂna syiieblo meany wchidingrmermory4dgring, message

Addkg apa n y i Hmp cor rlﬁe a receiver 1410

PR3 Er REE! B§§ gh? R ot ﬁtenna(s) 1408. In one

F090p! e, rEeEh meﬂwalféham@ﬂerb@dnpet[eatebwrﬁhlyesa@esa@@eat leglein can be

with a denodul ator (Denopd) 1412 that. denodul at es

merlemoriad iwitho megtics e SpaBeRINES e NS {ipise [28d aroHBA paform the
78 es L

ALY ool BEOREITRE sdftihe SARCERRE b i 3RlEy units and

pteogted rhyqﬂdmscrrel ahe thehwriJanit 462 bAGidpleHﬁﬂ&HlvylththElelﬁkﬁé’essor or

can e 0 rocessor 1414 to perform net hodol o 110
ﬂ’ ﬁ‘%/f‘elgr%F%?PT af Whigh 53¢ éth%nag’% REPHBURAISE e%o.up%é to the

ﬁ&@&s&a&ia%ﬁ&slrﬁ@a!ngqglsqmml&%&rm 1418 that can

multiplex a signal for transmi ssion by a transmtter

[020] t hr oudfhaarireeal sjesddl8. apdE8ircludicg.cxaBples of one or more
facilitates

éﬁlplﬁgggtr]?tﬁgsqta Qogg{% élgfa bl lbi%g%ﬁiﬁ%% Fleazﬁryofo%ﬁlvable combination of

asikpshehRdgenBmbdolbgics ort &r?@se@i@ﬂ”d%%rﬁﬁ tHeh@brementioned aspects,
apparatus 1500 is represented as including functiona

bittowriesof ewingry sl ibdhd et crn geraignize dh@(ﬁsm{ﬂb’afuﬁhéb eegkinations and
éé{ﬁ%ﬁe{tfg 3 If SIE[SB #p%?t ba¥e %o?s%bqg eSAQ'c%r dn’?giﬁ t‘ﬁ’%r Scrﬂ)r gﬁpects are
onol na | on er eo ar a

hadhdbé td erabaseat eethi theﬁtthﬁs‘J &,’n@li(i@,tlgns aIN)ﬂﬁlaBoAslt@tt fall within the
and/ or anot her suitable network entity and can incl ude

%P“ﬁb aud scapsoof ther apnsaded clpimy Fwdernersl t@ Hh cxtgnt; fhat the term
8@5 1§‘u?e%1r1ﬁ'e§th%e rd@tsctﬁg %cﬁ@é&@%@tcla%ﬂg s@tcm% 1§ 1ntended

1 or communi cating a ersistent assig

wf beanvtusive ahi ©manaso Yinciés mnﬂlecm‘me‘émm'qmsn@ as cornprlsmg

acknomAed ement our ces. [0088 gf éiG i | ustrates

erRfsfrah whens Cglyed Rac waisidaneLes! Hop gy thermore, the term

FHSONNERS ih Qiter HREEiRY GQBIMYNCHL ﬂf%nclﬁ’lfmsaﬂ meant to be a “non-

acknow edgenent fron1rece|ve I ndex i nformation.

gpbesietars’ 1600 i s al so represented as including

functional bl ocks, which can be functional bl ocks that

represent functions inplenmented by a processor,

sof tware, or conbi nation thereof. Apparatus 1600 can

be inmplenmented in a UE (e.g., schedul ed UE 430) and/or

anot her suitable network entity and can include a

nodul e 1602 for receiving an index as part of a

control transm ssion froma base station, a nodule

1604 for attenpting to identify an offset provided in

the control transm ssion, and a nodul e



1606 for utilizing acknow edgenent resources based at
| east in part on the received index and, if

WO dwat3red, the received offset. [0089] It i SPEDURM08/062684
understood that the aspects described herein can be
i npl emented by hardware, softdare, firmare,
m ddl eware, m crocode, or any conbination thereof.
When the systens and/ or nethods are inplenented in
software, firmare, m ddl efdvAIMB ni crocode, program
code or code segnents, they can be stored in a nmachine
-readabl e nedium such as a storage conponent. A code
saareiaig@d i epresent a procedure, a function, a
subprogram a program a routine, a subroutine, a
nodul e, a software package, a class, or any
conbi patio ' 4] :
o ogr G st A araed v b 80 L L AR HIGRS (AP resgurces for
aso tipeEpmentd @ B ég awvitcls camhanidadsesysiang Woinphyingassi ng

and/ or, receiving informati on, data, argqunents, . .

par anbeBily g U%eﬁw&l@%w@ﬁ%em R Sg?emmumcanon resources
AngUERHLSIishP@r anet ers, data, etc. can be

passed, forwarded, or transmtted using any suitable

meansidenifyind upginkedfo yesoheoes frg,userbs degacrgdediUiy,antoken

passing, network transm ssiqn, etc...] 009 For.., a .
Sof tvETRTHSH I AR AT 19 \pe GiiR APbls ¢ Bagsources with a
pakiicht £813nReni SRLBMRIMHI @fioWrésdurrestd B8 Ure. 9.

procedures, functions, and so on) that performthe
functions described herein. The software codes can be
storeg in fﬁg"ﬁ%%l%ﬁ! Lp and, exequt ?%mb)ﬁ%eﬁrc%%lerﬁ&n%a%'nlgﬂggmprises
menory uni t ¢an be i npl énent ed Wt hin e processor or
exh@un@htitglart iy#inkr ACKSHAIX, coridspdnidiy 16 Aseidehtifia@NAOK resources on
communi catively coupled to the processor via various
wreayyalinkscangrok plisprcli i Laeer2r(L2) sigpdie. \What has been

descri bed above includes exanples of one or nore

aspects. It is, of course, not possible to describe

ever y3conc&hyatnkthodowbi clainh oih, ofhacanp oiee dogmimicating comprises

met hodol ogi es for poses of desgcribing.the :
%%%%h@%%@%pﬁg@@ﬁwor&%or@w pdhs acfﬁyﬂ_@ﬁ# PACH fpsources in
b %sﬁ%& ofi aMoVRGAR 0hA BhihRt vzﬁ'i%erf 31(123’) %fgnﬁﬁ’ﬁg? I nations

and pernutations of various aspects are possible.

Accordi ngly, the described aspects are intended to

enbrace all., such, alterations, di fi cat.i.ons ,and. )

oarl ot oms TR AR o in? o ERE bR S BB Ring tink ACK
tReureRPRNIRE oI ARUES WithNREGINER reddirddNBsBuhRAts dnldadne or more
the term"includes" is used in either the detail ed

biEs ¢t pra sshedwled rie respegtivs costyelisherield. i s i nt ended to be
inclusive in a manner simlar to the term"conprising"

as "conprising” is interpreted when enpl oyed as a

transpti on@he wettddiof chaicl 4iwherdin tiidglfovatisg céhprides creating a first
"or" as used in either the detailed description or the
saireg ool poanwplink gCK, rospprces for the UEs with persistent resource

assignments and a second resource pool for uplink ACK resources for the UEs that are

scheduled via respective control channels.

6. The method of claim 5, wherein the creating a first resource pool
comprises allocating one or more whole resource blocks for the first resource pool, and
the creating a second resource pool comprises allocating one or more whole resource

blocks for the second resource pool.



exclusive or."CLAIMS What is clainmed is: 1. A nethod
for assigning uplink acknow edgenent (ACK) resources

wo 2008a318s€£r equi prent (UE) in a wirel ess comuPCT/HS10081062684
system conprising: identifying a UE for which a
persi stent assignnment of co ication resources is to
be established; identifying uplink ACK resources for
use by the identified UE, and comruni cati ng an
assi ghment Th¢ méthod @énelpifi & wipdreinkthaCeatengoar Bess rasounce pool
Bl 2480 05 BRSSP TGRSR ERGHAGES . snd e
E@BALN b CREOHIY raSOURE iDBB cOMPIINRI ARhtig arctdld phrtibtof the ACK
i ndex corresponding to the identified ACK resources on
ECSQGRN thifids disinintdrora thenfirst payfian theyesi for the socord msayrepgool.
3. The nethod of claim1, wherein the conmmunicating
conpri ses comruni cati ng an uplink ACK i ndex
cor r e8pondThgmicthotlfoé cladtast frthetlcoijikisiggources in a
message. on a downl.ink data channel via Layer 3 (L3) .
si gna aﬂléa_m@_g a-[tj',/\;fgt 1%6{)1{%8 PEFpIstenicRouUrce ?ﬁﬁ}gﬁlﬁ@pts to (resp%ctlve UEs;
corrprhlahﬁaqnagl QCRHAY Bk er AGSIOESAURRES (ft@ize@"®r Odcheduling
nore UES Wi th persistent resource assignnents and one
ospentive UDSBs t hat are schedul ed via respective contro
channels.. 5.. The nmethod of claim4, wherein the
al I ocHtiFHge mﬂw ISRUITES gt iaﬂ@% piingl ORhEis st Bdol
for updsighbnAGCK essutir&®Std ar UENG: Wast W thArtP8Y SthatkBiRk an index
resource assignments and a second resource pool for
appeiakd ACK pastustedsresarce pwigument kathcalE echednfragehannel that
Xf{h%dﬁlg%ﬁ%%ﬁ: ‘}/oeanciga%(r 1%' th& H‘%@ Pe%lof?fc? SOOI-&] ?he%%%g&fjre%uri:e pool.
crarm’s, erern e creating a Ttrst resource poo
conprises allocating one or nore whol e resource bl ocks
for the first resource pool, and the creating a second |
resoufce pdb¢ newshest o€ edaimy fowheiciy th allegatipg reomprisese creating a

f t - .7 Tk
CERRE PSR PheIIRNRCI RSSO £ 200088 BPbf poliRen rsoue
sapnurcns gndd/Esctbapire sehedalbd oizatsprgtie dontet clpangls.on of

ACK resources for the first resource pool, and the

creating a second resource pool conprises allocating a
SeCO”@OPOVTh@ﬁwﬂ%d%@%bﬁQ@,ﬁﬁ&@#&ﬁﬁ&ﬂ&ﬂét is disjoint
fromthe first portion thereof for the second resource
pool . m@intah@greefirdnddx st donp&sisfent rdvenrce awpgirsémigto respective
UEs;

maintaining a second index set for control channels utilized for scheduling

respective UEs; and

indexing respective uplink ACK resources in the pool of uplink ACK resources.

11. The method of claim 10, further comprising assigning ACK resources to
a UE that is scheduled with a control channel at least in part by transmitting an index of

the control channel as maintained in the second index set to the UE.

12. The method of claim 10, further comprising assigning ACK resources to
a UE with a persistent resource assignment at least in part by selecting ACK resources
from the pool of uplink ACK resources having an index corresponding to the index of

the persistent resource assignment to the UE offset by an amount of ACK resources



mai ntaining a first index for persistent resource
assignnents to respective UEs; maintaining a second

W0 paen3et control channels utilized for schededT/H§R008/062684
respective UEs; indexing the first resource pool and
the second resource pool; and%ssigning ACK resources
to a UE at least in part by matching an i ndex
associated with a persistent resource assignnment to
atsignolt tob Ea i thetwisdless sammainicabian sgséére chat exs schedul® vig respective

aonntlirorildﬁémip the first resource pool or the second
FESSur e BS‘OI. 9. The nethod of claim4, wherein the

al l ocating conprises creating a conmon pool of uplink

ACK resources that is shared by UEs with persistent

resoutte adhe gwHodtad chig 0sdurthieacompesiag pesirnieg AfKgresources to

%?ﬁ?@lﬁf lil's]\éghe(aﬂ[gdrvgilth g E@Iﬁqu !cﬁann%pat l&!}‘? iﬁa{rp?)qtr%gnﬁ{tﬂl'g@n index of
, turther conprising: maintarning a first’ index set

thercopeolsihahesitas hesmuince imths isgeumd ihdext ©t aebspecffior amdist of ACK

mai nt ai ni.ng c{';\ mnd i ndex, set for control channels

(PP RBFY © with APPEYSPCESIR! ERSQUICS A8H STHRRMS ‘i‘?gthe UE.

respective uplink ACK resources in the pool of uplink

ACK resources. 11. The nmethod of claim 10, further

conpr 14i ngThs sicgwidng ckOK e Swtirec eemposiag wigrivag ACK resources to

S dul ed wi.th a control. channel at.|ea [ art

LS noft e e RORSE BpieERENEBreRbin EithmencBiie ABK resources

BiNthaipdstof whlinkes SRGRSréRdRXingan h8ext Bstrddpondids tol#h8 index of

met hod of claim 10, further conprising assigni ng ACK

thepetpistend resourge @psigurpent &0 eddi.st ent resource

assignment at |east in part by selecting ACK resources

fromthe pool of uplink ACK resources having an index

cor r espondiAngiréesstddenhuidexions agpacatResmptigng: resour ce

assignnent to the UE offset by an anount of ACK . )

r esouft cBSHSEY gihatl tterewsdatp nralatingite ep e ddrelessmighnigl i o5 which
3.1k C i Q

S L 5 SR S D Al ARG FRG bPhcknowledgoment

COGR) resoumgesaasd gni ng ACK resources to a UE that is

schedul ed with a_control chann at least |n pa b .
t r ansfiRFTRPr P IAHEL Bt se_ﬁ% RSk Rorurchatimbr B&l by the wireless
R fiRRE thd sLNEF $RGONEsJuRde Xarielo @&gnﬁﬁictgﬂ;?f $&undled persistent

anount of ACK resources assigned to UEs w
rsgpoeni ve dpgenkils tenmunisgoen csowsss grhthet slactedt AEKUESsources to
éé. .The net hoq of claim 10, further conprising
NPT esources to a UE with a persistent
resource assignnent at least in part by selecting ACK

resour ces ' o ' '
16. The wireless communications apparatus of claim 15, wherein the

processor is further configured to communicate the bundled persistent assignment on a

downlink control channel via Layer 2 (L2) signaling.

17. The wireless communications apparatus of claim 15, wherein the
processor is further configured to communicate the bundled persistent assignment in a

message on a downlink data channel via Layer 3 (L3) signaling.

18. The wireless communications apparatus of claim 15, wherein the
processor is further configured to allocate ACK resources from the set of ACK

resources for one or more wireless terminals with persistent resource assignments and



fromthe pool of uplink ACK resources having an index
corresponding to the index of the persistent resource

w@as®sgsisent to the UE. 15. A wirel ess conmuni cBET/O8208/062684

apparatus, conprising: a nenory that stores data
relating to a wireless term for which
commruni cation resources are to be persistently
assi gned and a set of acknow edgenment (ACK) resources,;
amfd on nprf@ @@s@,@&s t@rmmalg uheldcaromgeicelet acaainge o taspestive gichedules
€ (%5% 08 ﬁ%re g@ ]pﬁnal fromthe set of ACK
Pé%o &s é’P eSmuni Cat'e™a bundl ed per si st ent
assi gnment of downl i nk communi cation resources and the
sel ected ACK resources to the wireless termnal. 16
The wif-el edhe clpiam cammBmicatipha@RDYSIUST O | ki 18, wherein the
t f
SEE bl AEERIRN LS M OF dr HER Teldbrecs for the one or
govnivimkscerhinals whiapasistevt ecsbarye IaSSZgr(rmfﬁﬁs sidynaddongd sct of ACK

17. The mnreless connunlcfiﬁons apparatus of claim 15,
RRRETT fRTh Ehcp PBE ¥ sBIPTS aViFalfs Hermigals gt cemuygicate according to

FRPTBARE géﬂeaulwﬁmtazwéqIb%oﬁ%gp%hafng%n@éﬁdhgwt in a

nmessage on a downl 1 nk data el via Layer 3 (L3)
signaling. 18. The wireless communications apparatus

of cl wherein the tocessor | S further. .
cont i G ed TS Gracem Rl PEES AERts Sk ofl (ms dp. gyberein. the
eleds6S RUASEST EQITIRARY QF indBY PeMistdk @Sdutc8raitiBahsntWitd Respective
persi stent resource assignments andone or nore

wiltelshbe ssminalsyite andext eratrof shennglscated fae edredphigg respective wireless
eﬁ%&%?t k"%@%}ﬁ%hg oR{il%é Led oy, ﬁlor 25 000dIARg, ¢ s%{l{c%% and the
¢ S \i

anne w're S conmuni catl ons appara

§dcahdnsdt8of MORT RisburtEse apd @6 ass@i AICK fresotiites t¢ @nfnlr@etrsetdrmmal at
to allocate a first set of ACK resources for the one

bastrigy gaihi e Medahing R WEP% ofi ¢ 1wopels clanaph of dis persistent resource
%s%gn%ﬂ? Q&%%cﬁ%q Witl? (ﬁ‘feoufgrei%% e?ﬁnrﬁ% aﬁsiﬁéﬂéxcﬁlstheq{rs{ 5363 of ACK

or nore wreless tern1na conmuni cat
ascwrel orghd ecord e of AVK ssbwded. es provi ded by
correspondi ng control channels. 20. The w rel ess
comuni cati ons apparatus of claim 19, wherein the

procesgor frfe fWHLIBQ" ERARUNIYNEH LPpABR8XoP&IAMSI8Ntwherein the
resour ce assi gnnents to respect ive wreless term nal S,

pmccssdlens fmhﬁrrcohﬁglhrad maléoqaweajslfamd mnéd@ﬁ regources for the one or
$ectlve wi r.el ess. termna

Fr Sdisdiai R T ey pFBSFSt?“I’i ere?quff%et a%sé%nnb?“SA@@ the one or more

WRSRYY e@migl R &obRERIchtS QbcRindF f§FRULE @8hedaRd frévided by
assign ACK resources to a wireless termnal at
corresponding control channels.

22. The wireless communications apparatus of claim 21, wherein the
processor is further configured to index persistent resource assignments to respective
wireless terminals, to index control channels used for scheduling respective wireless

terminals, and to maintain corresponding indices for the shared set of ACK resources.

23. The wireless communications apparatus of claim 22, wherein the
memory further stores data relating to a wireless terminal that communicates according

to a schedule provided by a control channel.



| east in part by matching an index of a control

channel or a persistent resource assignnment associ ated
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set of ACK resources or the second set of ACK

resources. 21. The wirel ess cdnmuni cations appar at us

of claim 18, wherein the processor is further

configured to allocate a shared set of ACK resources
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22. The wirel ess comruni cati ons appar atus of claim?21,
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stores data relating to a wireless term nal that
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contr ne The wirel.ess conmmunic t| ons
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persistent resource assignnment and a nunber of
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the shared set of ACK resources that is equal to an
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wireless termnal plus the nunber of wireless

termnals that are schedul ed by respective control

channgé. s Phe wWhelew rcemassictomu rippativenef a:ﬂm'mr aPyswlafrein the

claim wherein the nmenory further stores
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assignments to the wireless termnal. 26. The w rel ess
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means for identifying acknowledgement resources for an access terminal to

which a persistent assignment of communication resources is to be communicated; and
means for communicating an explicit assignment of the identified
acknowledgement resources to the access terminal with the persistent assignment of

communication resources.

28. The apparatus of claim 27, further comprising:
means for allocating acknowledgement resources for an access terminal with a

persistent assignment of communication resources from a first resource pool; and



assi gnnment and the processor is further configured to
sel ect ACK resources for the wireless termnal from
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signal an indication of the selected ACK resources to
the wireless terninal. 27. AmZpparatus that
facilitates allocation of acknow edgenent resources in
a wireless conmunicatio stem conprising: neans for
i dent mﬁymSnfgr aliqmbm @@@ew@wéeme@tdame@s flora sthedidedbassess terminal
Lerm na nc{re AT 0021\ persistent assignnent of
8m'rusn ¢ 3 19 ources is to be communi cated; and
means for comruni cating an explicit assignnent of the
identified acknowl edgenent resources to the access
ter m &3 wibh apperaperef sebnt2 7as%lrt§¢rnéva@$mg means for allocating
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assigmﬂmnedag? ecommhuiesanr capufcos aad amh&hﬂéde raotcRal termhihdl from a
si stent assignnent of conmuni cation resources
?Q%WPQT?SPP@FPP%]SOW ce pool ; andneans for allocating
acknow edgenent resources for a schedul ed access
term nal froma second resource pool. 29. The
appar 30.us afcopipaitanr@idablun¢dren, mmnlptSiimg ng neans for

al | oca acknow edgenent res es f r.one

of  ancoaBs SRR AT th el o S ROEEar GG Gprees for
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termnal froma common resource pool. 30.
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sgurgpsuvtvl‘%ﬁ Itpgrs% evr\ﬁ??e%{)urcggig O GIE TR cf ACK) resources

user Grmuni cat 1 on system and
code for causing a conputer to bundle an assignnent
for the all ocated ACK resources with a persistent
r esoutbe adhe gerpuicriendablsemgdiim ofjclampgd0, wherein the code for

taeEO n]glﬁgtatkal ﬁlo@ﬁglmc& o‘fﬂrc%'s %ﬁ%&%ﬁﬁ rae\!\/ﬂel'é& o‘fﬁgﬁncatlon
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used for allocating ACK resources for users wth

schedul ed resources. 32. The corrputer-readabl e medi um
of cl

wherein th ode .for s:n onput er
Lo al Pooat SPaCRAFalsaur Har BRa el iR Gy FEFBE, B code fo
EARTRAN EhEr to allocate ACK resources for a user in a wireless communication
system comprises code for causing a computer to allocate ACK resources for a user
with persistently assigned resources from a resource pool that is used for allocating

ACK resources for users with persistently assigned resources and users with scheduled

reésources.

33.  An integrated circuit that executes computer-executable instructions for
coordinating resources for uplink acknowledgement (ACK) transmission, the
instructions comprising;:

identifying one or more pools of resources for uplink ACK transmission;

determining resources for uplink ACK transmission for a user equipment (UE)

to be persistently assigned downlink communication resources; and



system conpri ses code for causing a conputer to
al l ocate ACK resources for a user with persistently
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for allocating ACK resources for users with
persi stently assigned resourc®s and users wth
schedul ed resources. 33. An integrated circuit that
execut es conput er - execut abl e i nstructions for
coor dissegningghe detoumined At ragpluicerktodlek HBvih e dgesirtent assignment for
?A(%a tr%ﬁgg%sﬁkgqe(}ggsinstructions conpri si ng:
%%n’y%?ﬁng ORe 0r o ‘pool s of resources for uplink
ACK transm ssion; determ ning resources for uplink ACK
transm ssion for a user equipment (UE) to be . )
per si 3t-ent e méearypd airgrtef Gl Ho mivgrain Bieiideptifying comprises:
resou . [ e I -
ot ne R R P e O R iy responding
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claim 33, wherein the identifying conprises: .
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respective persistent resource assignnments; and
identifying a second pool of resources for uplink ACK

transni ssi correspondi ng one,,or .nor.e UEsS, t hat. .
it 9% relPeatiwary Sinice B4 cdoveaur tag dopfifying compriscs
{Rhegint £Po6l sCrsbureés for AlpMhBACKRIRMSMRstoR &orresponding to one or
i dentifying conprises identifying a pool of resources

fmore Liblsiwikh ASReetvamerilgsitoRsasey espomehfsgandoormer more UEs that
R BN D JRIREE LI G per si stent resource
nts n

assign oneé of nore UEs that utilize

respectively schedul ed resources 36. A nethod for
identifying allocated acknow edgenent resources in a )
wirel 8&s cgnmmeéafqrolﬁe%t}fytn@nﬁllq,C@F?ﬂr ppayyledgapantyfoggurces in a
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fr om tdeeivigde iBdexaamaorponfargatiomapcaiekd omedyedeR
communj cation to_utilize acknow edgenent resources jin
an i nwfé&%é%%a oifet appHolhe é@ge?@émn RS g TelR Thridege B and
corr emhﬁgf E&nbREedeemehtY @FminliAe4iBh UR tWiBize acknowledgement

identifjed offset. 37. The net hod of‘cla|n136, mhereln
tdveurcerdiox@dnget] podl elokioaw ledigremmnhavieg ennwles corresponding to the

conprises resaources.for acknow edgenent transm ssions
VRS ’é,BE‘Pgher@S‘btégéet%ing%gchedul ed downl i nk
communi cations and resources for acknow edgenent

37.  The method of claim 36, wherein the indexed pool of acknowledgement
resources comprises resources for acknowledgement transmissions in response to

respective scheduled downlink communications and resources for acknowledgement

transmissions in response to respective non-scheduled downlink communications.

38.  The method of claim 36, wherein the identifying comprises identifying a
number of users in the wireless communication system having persistent resource

assignments.

39.  The method of claim 36, wherein the receiving comprises receiving

information from the Node B vig one or more control channels.



transm ssions in response to respective non-schedul ed
downl i nk communi cations. 38. The nethod of claim 36,
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of users in the wreless conmuni cati on system havi ng
persistent resource assignmemts. 39. The method of
claim 36, wherein the receiving conprises receiving
information fromthe Node B via one or nore contro
channel s. 40. A wirel ess connunications apparatus

conprlélngAWllr gata rel.ating to an

|ndex and an |ﬂ§%§nx¥?mn$m$) palrauﬁ“’lg%mnﬁn%\ccess

poi Nt i ndRhr tht S©ESSHAka I%mﬂﬂhgg@ b thde® adddn tiltRxiofflereadited from
the index offset to obtain a resulting index and to

#t peceyeoak M edgement resources from an al | ocat ed
set OIl %%%&8%&&%? adgmﬁﬁ%mﬁpﬁl@ ?r?(f%g%%sgtgto o%tatnlﬁg resulting
resul 1 I nde he w reless conmuni cati on
ﬂﬂpﬁr aﬁdJStcof utdlizai mcﬁﬁbwl\ﬁh@hmm tdyeu@bd ofratnechrsedlloghted set of
a@w edgenment resources i.s red etmegn

AY dga@ahtéﬁ%our@é SeHEPendigg tor peitingedndShedul ed
downl i nk communi cati ons and acknow edgemnment resources
respecti ve non-schedul ed downl i nk comruni cati ons. 42.
The witt.el edhke cwimlnm catrinomigppar appasate ol alaim400), wherein the

rei,n the.i ndex .o conpri ses er of users
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the access point. 43. The w reless comunication

mpprreet igspestiveneg-sahaduledyiewelink comempiet®ssor i s
further configured to receive the index offset from
the access point over a downlink control channel. 44.

An appar at Uae tv&hﬁﬂesﬁ @6h1|rﬂ1in@daaSn @b au i f aibbpdd, Niherein the index
acknow edgenent resources for comrmuni cation with
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fewslint entrblclagsélgned users. 45. A conputer-readabl e
medi um conpri si ng:

44.  An apparatus that facilitates determining uplink acknowledgement
(ACK) resources for communication with a wireless access point, comprising;:

means for receiving an index and a number of persistently assigned users among
information received from a wireless access point; and

determining uplink ACK resources for communication with the wireless access
point at least in part by identifying ACK resources from a resource pool having an index
corresponding to the received index plus the received number of persistently assigned

UuSsers.

45. A computer-readable medium, comprising:

code for causing a computer to identify an index communicated by a Node B;



code for causing a conputer to identify an index
communi cated by a Node B; code for causing a conputer
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B; code for causing a conputer to offset the

identified index by the identi¥ied offset value to

produce an offset index; and code for causing a

conmputer to utilize resources for acknow edgenent

t r anseadssiopsabaeed camputsade identifarn offsct Rduotemetunicated by the
&pﬁ§é= 46. An integrated circuit that executes

conput er - execut abl e i nstructions for identifying radio
spect gotw fot tasmgeccongiutdtpd bitketalkdkidond Raigiad®nby (hGHIntified offset
conmuni cation in a wreless conmuni cati on system the

v#Hue foureersan gt indengnd r ecei vi ng an i ndex

corr espangn FahQndNa .aééfngﬁﬁ‘ére .q]o SisRL ré)sfoufcgg' Rr acknowledgement
spectrum recelving information relating to persistent
tressotissien Bssd griomnispgrt @stirtofise ihdiex. wi r el ess

conmuni cati on system and offsetting the received

i ndex based on the information relating to persistent

resoujge agsi iﬁ{égﬁ%dscﬂrcrﬂlitt 8 WL SmPARGAbIORstructions for
systemto obtali

' er ' an 1 ndex corresponding to an assigne
Bighslingf radaali spspewt r whotased ugbi nkplhtK ceokmwlcdgnicnh. (ACK)

communication in a wireless communication system, the instructions comprising:
receiving an index corresponding to an allocated subset of radio spectrum;
receiving information relating to persistent resource assignments present in the
wireless communication system; and
offsetting the received index based on the information relating to persistent
resource assignments in the wireless communication system to obtain an index

corresponding to an assigned subset of radio spectrum for uplink ACK communication.



