METHOD AND APPARATUS FOR UL ACK ALLOCATI ON CROSS- REFERENCE [ 0001] Thi s
application clains the benefit of U S. Provisional Application Serial
No. 60/ 916v@3ibg1fmdsed May 4, 2007, and entitled "A METHEDUAINB062684
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BACKGROUND
1L Field
{0002] The present disclosure relates generally to wireless communications, and

more specifically to techniques for resource allocation in a wireless communication

system.

IL 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.

[0004] Generally, a wircless 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 (MISQ), or a multiple-in-multiple-out (MIMO) system.
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[0007] According to an aspect, a method for assigning uplink acknowledgement
(ACK) resources for a user equipment (UE) in a wireless communication system 18
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.
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I dentified 9&&131ﬁ£f-executable instructions for coordinating resources for uplink ACK
transmission. The instructions can comprise identifying one or more pools of resources
for uplink ACK transmission; determining resources for uplink ACK transmission for a
UE to be persistently assigned downlink communication resources; and assigning the
determined ACK resources to the UE in a persistent assignment for downlink
communication resources.

[0012] According to another aspect, a method for identifying allocated
acknowledgement resources in a wircless 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

mndex plus the identified offset.
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acknowledgement transmission based at least in part on the offset index.
{0016} A further aspect relates to an integrated circuit that executes computer-
executable instructions for identifying radio spectrum allocated for uplink ACK
communication in a wireless communication system. The instructions can comprise
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 subsct 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 feétures 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



aspects of the clained subject matter conprise the features
hereinafter fully described and particularly pointed out in the
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ways in which the 5 principles of the claimed subject matter can be
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systemin accordance wth various aspects set forth herein.
[0019]FIG 2 illustrates exanple comuni cations that can be conducted
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al | ocati on f08¢8ini que HIG. dcitlostehas ce wivkelehs wattiplsocess p@ainsunication system in
accordance with various aspects set forth herein.
[0019] FIG. 2 illustrates example communications that can be conducted within
a wireless communication system in accordance with various aspects.
[0020] FIG. 3 illustrates an example acknowledgement resource allocation
technique in accordance with various aspects.
[0021] FIG. 4 illustrates example communications that can be conducted within
a wireless communication system in accordance with various aspects.
j0022] FIGS. 5-7 illustrate example acknowledgement resource allocation
techniques in accordance with various aspects.
[0023] FIG. 8 is a flow diagram of a methodology for allocating
acknowledgement resources for a user with a persistent resource assignment.
[0024] FIGS. 9-10 are flow diagrams of respective methodologies for
acknowledgement resource assignment for terminals utilizing persistent resource
assignments and terminals using scheduled resources.
[0025] FIG. 11 is a flow diagram of a methodology for determining
acknowledgement resources based on information received from a Node B.
[0026] FIG. 12 is a block diagram illustrating 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.



[0021]FIG 4 illustrates exanpl e conmunications that can be conducted
within a wirel ess communi cati on systemin accordance wi th various
aspects. MO2@kfI®E 5-7 illustrate exanpl e acknow edgecent2n@sssce
al l ocation techniques in accordance with various aspects. [0023]FIG
8 is a flow di agram of a methodol ogy fof allocating acknow edgenent
resources for a user with a persistent resource assignnent.
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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.
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[0032] 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
local and/or remote processes such as in accordance with a signal having one or more
data packets (e.g., data from one component interacting with another component in a
local system, distributed system, and/or across a network such as the Internet with other
systems by way of the signal).

[0033] Furthermore, various aspects are described herein in connection with a
wircless terminal 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
connccted 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)



comuni cation systemin which various aspects descri bed herein can
function. [0027]FIG 13 is a bl ock diagram of a systemt hat
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acknow edgebmntstdtioonerge c aicossdpdinteseni refevrtyat idgmice 1@ an access network that
communicates over the air-interface, through one or more sectors, with wireless
terminals. The base station can act as a router between the wireless terminal and the rest
of the access network, which can include an Internet Protocol (IP) network, by
converting received air-interface frames to IP packets. The base station also coordinates
management of attributes for the air interface.
[0034] Moreover, various aspects or features described herein can be
implemented as a method, apparatus, or article of manufacture using standard
programming and/or engineering techniques. The term “article of manufacture” as used
herein is intended to encompass a computer program accessible from any computer-
readable device, carrier, or media. For example, computer readable media can include
but are not limited to magnetic storage devices (e.g., hard disk, floppy disk, magnetic
strips...), optical disks (e.g., compact disk (CD), digital versatile disk (DVD)...), smart
cards, and flash memory devices (e.g., card, stick, key drive...).
[0035] Various techniques described herein can be used for various wireless
communication systems, such as Code Division Multiple Access (CDMA) systems,
Time Division Multiple Access (TDMA) systems, Frequency Division Multiple Access
(FDMA) systems, Orthogonal Frequency Division Multiple Access (OFDMA) systems,
Single Carrier FDMA (SC-FDMA) systems, and other such systems. The terms
“system” and “network” are often used herein interchangeably. A CDMA system can
implement a radio technology such as Universal Terrestrial Radio Access (UTRA),
CDMA2000, etc. UTRA includes Wideband-CDMA (W-CDMA) and other variants of
CDMA. Additionally, CDMAZ2000 covers the IS-2000, IS-95 and 1S-856 standards. A
TDMA system can 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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havi ng one exaniilé,enddtas paakm(s(p(m.z@cludedahmﬁlé @mmegrmpmanﬁstrated in
interacting _w th another conponent in a |ocal_ sy ste di Sthl’l but ed

|
system andF& la@ngLateang gf P gt hids anieRas) HPiaiKal OGyi 1AgE AR Mclude

systens by wa¥nfb 1698n$t 0Nahd andiQO3I3 Efdruw%ﬁtemag uyaﬁd LS ARNE6LS tAbE
described herein in connection with a wireless term nal and/or a base

station. A whieelagse shewvmimBig. &40 ceelf entenng gsoupell ishaulppoimmcinged Bptgaore
and/ or dat aoP‘?él\Fb?%te\ﬁhésym b8 WifiSEd o LA & t%%?a %1%{115“ Nl anGiftl: Qﬁgg}& an

connected to a conputing device such as a apto conput er or
conput er, orcdets 'eaminblel 1& (24 fcarc ba ira¢amedudention eviduaoitenass bl 2perdsiddaivhere

OO s A R AT S P SRS B P 12

mobi | e, remah®rstiat iifosmaAies €5 mbsmtterm]ﬁamtle olver ’véred linlatsesAadditionally
termnal, user, termnal, user agent i

ser _device, or user ui pnent_.
A wirel ess EBRYRH HipmatixelypaccessSEmupal; lﬁg cag bgip 6ﬂmﬂw1c@ﬁl%’s‘§lﬂa|ge‘ie€f@5 106
cel lul ar t ebgphed)QheRGER1dnBALTIFONE, 108 Hafirsi® &féﬂaﬁ&mwme@ téﬁﬁr?dl @EQ over

Initiation Protocol (SIP) phone, a wireless |local |oop (W
station, a peweshhnk §R6padacoeiye infermmtion BOR) accasshismainal 2 ré@eﬁa\hnhg

wi rel ess_conpech] PRoRRRAPIL LN gy b BB RIACESTHOACHRKIRE, SA0T96 00

to a wireless no Se st at aécess point) can r
a devi ce i nashlUcoesse didfewnt kequeaty oo noromincisdtms. Eaecxamp@ forward link 120

air-interface, thr sect s Wt | ess term nals.

The base. st Srvae baneikel Pearhoy BT RCHP blisy b b €1 o5 term na

and the resf0038] t he agssgonebivatknnanand/br t@reréanl wihieh alicyl 4t eledigied to

Protocol (I1P) network, gﬂ onvertlng%rt(g_co%l ved air-jnterface franes to
[

| P packet s. CTREUBIEE cap dteds g AACHERGE nBinccggfiance with one
attributes L@ect Bfela orbilis@lh @6 %eblb{%@%]cmﬁﬁﬁl\é% to Y@eb OSSP GEL Sechi
features described herein can
of areas covered by access pomt 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

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



i npl enented as a nethod, apparatus, or article of manufacture using
standard programm ng and/ or engi neering techniques. The term"article
of manuf astoizml/i@sssused herein is intended to enconpasBCRUSWI§NGASY
program accessi bl e from any conput er-readabl e device, carrier, or

medi a. For exanple, conputer readable n®dia can include but are not
limted to nmagnetic storage devices (e.g., hard disk, floppy disk,
magnetic strips...), optical disks (e.g., conpact di sk (CD), digi taI
versatile diejghbopupyells than gmasqeseppinistransrdfting Hupucherpipglc galgneet all its
(e.g., card c§§s‘&ﬁ1 Hey drive...). [0035] Various techniques described
herein can be used for various wirel ess communication systens, such
as Code Di vi093%in Ml tAIpa@:esscmmseQC@m}s ws‘tb@ﬁscaﬂ btre ﬂaedlsghgm used for
Mul tiple Access ) uen Vi e Ac

(FoM oyst SRR TS abh 801 RO R RuP o HitatebtBocE {8
systens, Si mgh@e@aﬂeltwak gk c(tﬁ@ qEDM@é taszylﬁio&igg Irasnddiitinh et asdeghterminal,
systens. The terns "syste d et wor K" often use erein

i nt er change&Bt {2 a%eéﬂi)%ﬂ“ n?s ]3:’? F?Fp?lg)n]@fh oredgias %%&H@&F%?ﬁls%ﬁ
as Uni ver saggy ﬁﬁér@g E:gai uRﬁé‘I’dsQ cOmaRBRaliddl BAice, GQMQIO@ ®ir€lessUbRAinal,

i ncl udes W deband- and ot her variants of CDVA

Addi ti onal | g2 /@Mh@zemvomr&megnmﬁlegm 2000, 15-95 and |5-856

st andar ds. sy i
G obal Syot DUET WhoEe BONHIPLENBO, Rgll 02 sEE ADRIRONERED ofimple
i mpl enent  acome@iwcdteoh tivlt agy suchdagedwathined vkiirdRAs (cEmTRARiorUktstean in

Mobi | e Br oadba U | EEE 802. 1 I | EE 802. 16 / .
o1 = osghng (W, GG S0 R ol 55 002 15,0 Wi
Uni ver sal N&bmhenlaaioﬁm@mmnimﬁﬁatedrbysylsﬂeﬁiagMS)oz a3@2i04 Lisiigdes @h Mccess

i ch onpl ORTCABIAT DAL HE ROV iR 290 BBMAD GRS (Hobalshn FRTmUvepl

E-UTRA,  UMT&, fdedrdand @%Mls%@s Gl@ﬁ-;%ﬁécﬁ%iy 'ilﬁlSQQcE&'UFBFoE’k HF&Q{@I}@QOZ and 204.
organi zati on named "3rd Generation Partnership Project” (3GPP).

Further, CDWA200DheHg @memrélbdés&m%dhq fragrdulinintos dpwalinigryefers to the
or gani zat i og, &mﬁﬁﬂk‘?{%ﬁﬁ&%&a%‘ 2l AT B ﬁl@'rgve?sre%nﬁg%’rs @%&%{Q the

[ 0036] Var i ous aspects w | e presented in terns o
i ncl ude a nombmmicdtioddinkciesn agkipnentrd, Inodidites, it ahelld he apprkaated thait s

to be unders and i hat the var.io st ens, C cl ude
L s onar BL0f HisEhths ZB1RE Bl sk ook RO SRl AP 2} M fndd
al | of the gdayeees220coapaostition asutliyirésd B giagdins Q0B sRI204rtat 00 BERIUE 0N
ot et o eSS o Res PR30 Far, P onof "2
wirel ess mulgoyp| e- vaﬁsﬁccﬁW'vﬁﬁ{f a8 &ﬁé@tef&dg&nﬁcﬂﬁr GRRES WM donlink
vari ous aspects. In one exarrf an access point 100 (AP) includes

mul ti pl e anexwRENigAiongEom AP 10 s F 228d Asrillmtgted by Grgram02nAB 24P sap

can include,
can | ncl Uik e0nae 0.8 A0 20BN G AN BORE R,
ant ennas ar émsttimk/n FunthEi, g%P 21¢ oan eachitoant zwai@amgmdupacmbwbﬁgmh@t l()ﬁCK)

appreci at ed_t hat ant.enn

antenna. or oSt Taharh By TP e e Rut ub raf ottt o tusione
i N conmuni cahnsaiitted ByhARNI @BhaR dobliandirld, exWiipleeardACRNBamirck kidsi girtent
114 transmt |nforrrat|o ﬁ}o acc ss termnal 116 over for rd Iink 120

and recei vecar“nﬂ’BrWWthF BrmrBc lé>s§t e CHAAP 4 igiesyal (gl rcogespopding

118. Addi ti pighdaMoRRE/ 0% @kkRhDaheVileYval LGRSO MR altdrhdti R l%ﬁnkn
communi cation with antennas 106 and 108, where antennas 106 and

transmt i nfA&Kmispeses eembe dgwlicily rssianed1 by liskise oor waresrpiding Phesieahd

receive inf Bb@ﬁgﬂgﬁoﬁé&r@&ﬁag]ﬁ@i@?%@ RAkx, FARHONRT bd HYEHS ec('n}tﬂa'f ck%%icé

In a frequency I'sion ystem conmuni cation ['1nk
120, 124 anBlet26t €4E)usbzadityftee BRCCHr equency for comruni cation. For

[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



comuni cate can be referred to as a sector of the access point. In
accordance wth one aspect, antenna groups can be designed to
conmuni catveo bmsAaTs@ss ternmnals in a sector of areas cpuBUSHILN62684
access point 100. In conmunication over forward |inks 120 and 126,
the transmtting antennas of access poilft 100 can utilize bcanfornmi ng
in order to inprove the signal-to-noise ratio of forward |inks for
the different access termnals 116 and 122. Al so, an access_ point

usi ng beant &BPINAE (@ dnfprmationicommaniaicdds AB2AP wal the slown gk é‘dﬂﬁ-‘é"ﬁf&?ﬁrpy
through its caps I B e S } i
0 mei ghbor | ] PP K A aRsrat 17 i Tr U Eght o?
si ngl e ant emmacssfullalrkceives inlvoesg®nt er mdralisn tHa0 0d@Atiomece vet pocessiully

e.g., access_poi 100, can a fi station used for. cq nicating
i £ or m niscB bty € aioafiBd A B AR AR 8 MR A BT R e
B, an acces§00ds} wor k, Inadeddrasnco twity oreldspeds) e tsestem aldlsogyd bl nliapeahd 2037,
an access t inal,. e.g.,. an access termnal 116 or 122, c S0 be
referred t pgéjsﬂc%{‘ ‘!”FBHF 28 W@?gﬂnﬂ & “@?}s"él_f S‘g’hdﬁaﬁ ﬁBWP’“f@E??nSJJYVéa)ESe%S@ t?‘e
comuni cat i gpifkepmt eBnddic M Bdternnod 4n@l RS811d @l rBRuUrcedNW Shc StAle,
appropriate termnology. [0040]Fig. 2 is a series of block diagrans

202 and 204 APHHQ can pllacatcgewurses fsivse bp amddi Z2Aondh uplinktand gpmpgnicate an

conduct ed w,{s gﬁt Wtﬁ%le%ﬁ cafATRY&Etd APATYSH %lhﬁ&treﬁ&&@f Qﬁgx%& ot My
vari ous aspect escribed herein. In one exanple, a wreles

conmmuni cat i one syestpdredohingst alitcedd by AR 3tk cahi egnpys pRURtcamided Pertion of a
i ncl udes an ccessn_@oi nt (bAP 210 a[[](é an access tertg‘i nahdé.égl)lailzzz%d/&P
210 and AT e T e TR\ L A e e Y S e S
respecti vel yltérhdthiglyl atu@tthidnTER0OE karlbagesiied 2H3uratschc20dking the s portion

herei n and erall in the art, he forward link (or d | i nk
refers to t%g&éé ¥ SRSCHRM, ilmuCﬁiraaﬁr%zﬁgYa&ﬁe%%S ;%eFL aaﬁm'%éaﬁ)i By wicde
link (or upkj ?&é)[itit@fuﬁ{]q%e tigbnfghgatﬁyﬁrﬂﬂbﬁ'érﬁﬁt tiré?L@nﬁtieﬂkb_ylf AR RNARY 200 R a

AP. In addition, it shoul e appreci ated that whi'le diagrans 202 and
204 i1 ust r seames pevtian ehthe srlipanopen. a single AP 210 and a single AT

220, communi mLon asp Ac&:&ﬁ%}n{c@%% ert}fé(%?%’,g A & ?es@ﬂ?eszagéi gé%lz OﬁP 210

conducted b n any suitable nu 210 and/ or AT
[0041] | n acdor danbe ani AT 230ecaaspe eligcattidaigr earioR® Manhemst Fat esnpbwmA TRk

comruni cation from AI% 2@0 é%bAT %Isz)o.. As ||l ustryat ﬁd l:%kdi.%g‘ﬁam 202,t
AP 210 can CORMIRI €A8 2a8TPE" Tt PO "8 AP g C"AREY ST ot NET "Sal tanle
i nformation upm%MCKZEsdm\;hjeE ae sichom iyl dﬁlé%gulﬁlﬂot)hem‘ig. APfAZSltﬁagarﬁg()O &liltlﬁst;fgi‘gs,
an assi gnnment for acknow edge A resources for yse by AT

on the upli ﬁ?@%ﬁ%ﬁ@iﬁ&ﬁ%@eﬁ%ogg%eéﬁé@‘ﬁ‘&?’ﬁﬁ a} & BHPRAL] %‘i‘ﬁq{ﬂr%ﬁﬁ* fa A By
AP 210 on th}ﬁ;_r@lemésg -inFé RsQRE BRANIRBs) 8 Wil MERRULGLisADHBnRERRM to
can be transmtted by AP 210 at a conmon tine interval with

correspondi g Ahppiheatopshinler at a different time interval.
Addi tional | /or a . I i e - C :
Ay ofﬁgg hE ﬁi@gﬂﬁvw R iKstAals b %%‘%?éa@%@m“ﬂ virtal

inplicitly assigned by g to a correspondin
Cont r ol Chamsselire¢FDOBHMK Alfercsountts chn mawmr dneovethead {hatis eQoahta the nGmbend]

el erent (OO M) ized by, Lhe PoOC | 0042) Rasel:gl AP:AGK.A%S] S0KBH
of RBs 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 casc



di agram 202, AT 220 can then comuni cate an ACK back to AP 210 on the
uplink in 10 response to information comunicated to AT 220 on the
downl i nk ago bdobustesat ed by di agram 204. An ACK transni ptedsioysosIss220
can be an acknow edgenent of successfully received information, an

i ndi cation that information was not sucldessfully received (e.g., a
negative ACK or NACK), and/or any other appropriate indication.

[0043] I n accordance with one aspect, the systemillustrated by

di agr anms 20%herg4 grgle ysdr|is ossigapd tilﬁteﬁ@@dﬁag‘f”ﬁiﬂﬁoﬂﬁél gspriciadqdcqomrhyication

cormmuni cat i npghﬂs\gr %ﬁ?al%‘bé %l BociRl At ?Js@&n&g%g%ée[ﬁﬂdﬁ’ng to every §r1061p of

pr edet er mi n re-allocated resources
al |l ocate reRBunm:dE: s‘ymenummzyjdﬂan H@We?@‘oItmhomlﬂéemprenhtednuat@omglnmﬁ{e

an assi INTeIN ot Féh&se al.| (1)1 s Flfrme ?urce ac S Al&\érengrn a nin

i 11ustrated*tf*§ 8 S gratid e ex &hpf #eBe TISCRY Sy e
210 can occulpyard p{@deéselﬁmmdurﬂamtandmn@éeded rladiooldsmﬁﬁézrbarq)pl@adtebyhat
t he associ ate ﬁﬂﬁetqdo |on sy tem, Addltlo ally and/

al ter nat i velythe 11%812&2@ Davisiple Midinle pagess ;@“]@@El}ﬁ?‘isr?@n

the same pogfahOmeQhmtne: &f RAYENEXCKPRSS N ard BIIGYENA c%ﬂeﬁ%ﬁ&mé@o RBs in
t echni ques such as CDVA can be used to facilitate unique

i denti fi cat bush agfase gianle uscrsaerarittempidio Bipnsauit AGK wfoxmetionpen thesame sct of

comon port m [0044]In accordance with
anot her asp geg?urg%(?{?&%bgourc ?Bg@g?gned by AP 210 for use by an AT 220

can be all o{ﬂj)@téh i n vasa casslt ohthiserlserviam, ebthK,allA@ﬁonessmesehsvedwan

be allocated b r.f ol |ngfromd lin rtual, resgur

to uplink A e?loé’g‘idpcaélsatéegﬂpgh%mﬁ the LFPu (P"erlr(ﬁl iafi assoéla{eﬂxswﬁ? 45
300 ill ustr as@gices’ BSRUES €S réspe&tﬁieaﬁs‘étsgnﬁd oﬁ@rsuammmsmxsre@mureés e
gi ven AT can_be nmapped to one or rf&are corresp ndi ng resqurce blo (hs?k
(RBs) on m?%?faieﬁfbdrrﬂ%%rf"'?@‘:tﬁv& iERLESS 1% ‘t"ﬁ%l PORIFPL CRRNNGIS\MSE

[0045] As di g@edird0QniHidifion | bttt bl fospRtilBRRANT O agOWMMdnRlef ACK
virtual resources to uplink ACK resources can incur an overhead that

i s equal toresheciupbidpstsfediBoligrimi2i2in bg hreandsoor a@ré@uelé#ﬁfi:haseé@n an
system di vi g&ﬂrpﬁ)fha%& 5 hf&f% Lﬁmﬁﬁllaﬁ/&% th}ﬂg‘ftle &% cﬁlltxjof‘ﬁ%}u?éis 8E'
, I'n non-

transm ssion e speci mting exa I 'agram
300, res pecunirz@dbtooq:kswdﬁ mbsmuromem clacitimspdomiiog dfo trmwnw@ﬁ resources,

t d di ts.of .RB | ted, f
down! 1kt SRCTTeEErB At PRALa SR SR E YR B e oA FR
resources anmge. umcakdmfg@% TeSSe0tiVeC @Sers @i 229 5EIGANBIMmeTicAicK syespuseesilly

can be inplicitly made by providing information relating to the
rel ated dowiaUHK OREs? m&@e&el}trql garwebeF%rpthé&?saﬁew MRRRABY SCK fMTOEHE

mappi ng i || ysidAtRAnbY, AtRIVEMEad can be reduced as compared to the mapping illustrated

by diagram 300 by ensuring that a particular user receives only a single ACK under
normal circumstances. Further, mapping ACK resources to respective control channels
and assigning different users to different control channels can additionally resolve the
collision issues noted above with respect to SDMA.

[0048] While it can be seen that ACK resource allocation based on a control
channcl mapping reduces overhead as compared to a resource-bascd 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



300 requires a significant amount of resource overhead. By way of
exanple, in a case 11 wherein a single user is assigned the entire
bandwi dt h vof 2@s1@ssioci at ed conmuni cati on system the user/uvdobdiosadsso
be al |l ocated ACK resources correspondi ng2 to every group of RBs in the
syst em bandwi dth. However, it shoul d bel?appreci ated that a single ACK
all ocated to the user would be sufficient in such a case, thereby

renderi ng an%/ remai ni_ngh‘al | ocat ed ACK resources redundant and )
unneeded. | f2&hasmeedrindtiget Be4dbisrdsaoted aya { pasister Wlhedusdedhopfact that it

downl i nk Spat.L: L VLS Pl S LAVAY), ' :
share the sg&nglqése%%%]%gswﬁ%gﬁégﬁg%éeAs §arg ralﬁ E{Egggl?ée“&%s HRklrod B
cor r espondi dggtam fBsan spesifg hesaurcesstbat canbe Lpd dy agerssstana WEA20 dompdovindink
transmt ACK ﬂmqf ore{gati Oﬁ onentt hoet sane nsetnto%urrtﬁesoyrcr%s nttahseireb%t%1
causi ng col FErenss °flo“6 Sff“As X rhgsuﬁftg Bt AFS Ons BY 33’% oh: S8t Her IA&?(
al | ocati on sglidsesplhdstantiesinugeioel(@pean o oftine giurkler befluaes, tfad or
anmount of overhead associated wth ACK resources assigned to

respect i ve HRHASIEW PEIYSENt AUBPIRSEA R VIdoreidn QIS GHMERIS, PUSIEF GesiBrBeTby
Mappi Ng 1 espacld Aenifaical@% HILEES Qs HOWRD IR ERRLEDN 2h3NNS) SelasifE or

for scheduli ngi' communi cation resources for respective users. %\n

assi gnment 8% lkeK resources, as illustrated by diagram 202 in Fig. 2,

then b i d,f
R i S S R S e S

provi de i nf éttmatd enpérastesic UEi 42t earl deat subseqoéntlyr emmsmussito pursesouncibs,

identification of nodul ation, and/qr. codin henmes utili.zed for . .
transm sei oheisgt et R RN oot D3 o R e YiiemE “fopinication
vvihr el eiss colamwﬁérc aiNoda lej!f.{ll; £10 Ppdisisiaht YE 40 whi Be odtdyictad S\iimgﬂltla'e@tﬁﬂﬁg el
channel . For, this reason, . mappi,ng ACK resources to contro

channel s, ABRY %f;‘rfﬁ%’&&e@éﬂg%%enrt é‘gdé‘&ré(?nﬁqé %WgF%m_E"&}C‘FWé aﬁﬁ%ﬁislﬁbﬁamea
i 1T ustrat edabiy (GhRALARYARE fOYa QRASHIIiS0A Balved PROE BYl @EndS&hcduled UE
receives onI%/ a singl e ACK under normal circunstances. Further,

mappi ng ACK4$Qdibusieted in Gagrand@d by way ebpampsiisethannel s and assi gni ng
different upfysh t0 difyf£e&ka AP Bh CORANA FaBuALILAL! QA Yied in an

resolve the collision issues noted above respect to
[ 0048] Whi | eefficicoamatrer Segarsisteat UECK20 esiblustcteddlyl depbmos)baEcsdy omliaitly

" sour ce: babBET RIS ROREV Y PO Ftan AdurOReY Fy'Bevhpmaling i

that a cont agignaianieb pREEsEBRRIGGNdS tb Nk TR U2y and/or irls &fighnth diinilarly
operate accordi.ng to persistent, "control-less’ resource ?3 i gnnent s.

An exanpl e B¥OTBRTINCHEN DAFBHEFHASHSHN NG " BXR 1T AHENBCURT 45K Tesources
pursuant to:g REMAIS [ericlEBRHAGE RSSLARMFR bn leplldht! AMSELRL 4 r&¥urces for
di agranms 402-404 in Fig. 4. In one exanple, conmunication pursuant to
a per si st enAGKe yousmiwsions shiy herende ilsoughi k3 sibnaliag vasa contied chapeldsuch as a
di agram 402 g I i | i i E
12320, ns. LR BofinfniPGb g ClePRTETERyc: Inf B DGR 2 hBud. The
to the fact sudhain ickam@eeplhesal rggeursess faenACEssamgpmmssivn ofn bessigredson A
persi stent assignment . as ill.ustrat.ed, by diagr 402 can specify .
Fesour ces ¢ RamsEan et flepe e fdRLrctienior bl Pounitor Msamiarige vith an
communi cat i eghestibERIGER ACR dséignra&s i hieMbnneFbar Bdchicded By Shishefihg an
assi gnment can be used for a_tgﬁ{edeterm ned duration E@.g., an anpunt
of time, a HBWASECHANGor alontiaqreviihingg PRCH angon anpthvs i Spigelchannel.

assi gnnment ygsg[ ovi degl. aﬂd@h&r@aﬁ?ﬁmh%xpﬁcip%ﬂlﬁéﬁbﬁrﬁf ASRcANPBRrc&athr
be comunicated to a UE 420 via Layer 2 (L2) signaling, Layer 3 (L3)
signal i ng, 8plnknACK| tkemsmissions can be made through L3 signaling via a message on a data

channel such as a Physical Downlink Shared Channcl (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 cither



[ 0049] Once a persistent resource assignment has been established, a
Node B 410 and a persistent UE 420 can then subsequently conmuni cate
pur suant tm tlo®1Psasi stent assignnent as illustrated bycTiUusgosasedd04.

I n one exanpl e, communi cati on between a Node B 410 and a persi stent
UE 420 can be conducted without requirildg a downlink resource

assi gnment and/or control channel conmunication at each subframe, as
is generally required for a comunication between a Node B 410 and a
schedul ed a3b3 sighalingtas dewabphindha graamlesehovs caidif Opductddyrgreynng a
[0050] I n ac i S : : I t

in an effi c?@ﬁ?ﬁﬂ nﬁéggrt‘g?o@gbglgr%s%g%ﬁ% ﬁ(&égﬁ %ggﬂgglgﬁnﬁgds}lto?gftogalbg@@A@{
di agr ans 40Ram0Mdssloy. explicitly assigning ACK resources to be used by
a persisten 420 suppl ying. t h assignment n [ Sl t
Rsetgnment | (9%Fhe. Ue S0 HRar SIS Figsat e A Gty S ab i 3b et
such a per sistibistrad $h geodetahce With exfdus Gkpecasgogdadeinreiof TAGiCordascuwies

can be nmade in various manneés.otjzor ex? | e,. an expl rﬁét Iocat({ ﬁn
of resour ceQ% BPeACsPYeH YRR JAk coniip! sRanggly ony Fé‘Qlj Fa 85 gaISehdn
via a contrghpanirel nﬁMﬁﬂn@RBasiPéWegé.,CPéO Rayny i InksuGenti&g). GBRRNGbntrol

(PDCCH) and/or "any other suitable LZ channel. |n such an exanpl e,
physi cal r eshsupdestilizng thex prevadesiiesgresn candie wed 85 SCEnEensayssipn as well as
persi st ent ) WoTc ISd; ook

Becor dance o (T gt Dl SRR S AINGIR OGP ThAl, SARF dicddt (CQ0
can be achi ewmsschifsjont phsind tike.nglraone Exhimile AGers rdkjectoto peisistent irespurce
wi thin a PDCCH and/ or aFtOt hertle C%rﬂtlrrm Iphaprg%lém[l%(%SldHInE anof qu
exanpl e, an®&&PMeE A APPETaTY R BF PhysiCear® [es8uPe el 1or &)pﬂ Hk “AGk
transm ssi ogglicRRAsdehmeacef $uth eesglircbs3assdegerally dgenbal sapaesSage oster hand,
data channel such as Physi cal wn] i nk Shared Channel (PDS

and/ or any BR! cogﬁ?ltcgwyfw%?ﬁ?feﬁcf?ediuﬁ_déla%C%beéwﬂﬁr%??se%%ased on
physi cal regowkiafkSoh@sl cHRdeRKs&Tr L&ARSALSRNOD CaRDR RB&IBAEONAR A
persi stent scheduling assignnment inside the data channel. In _
accor dance vistlh ibaeysieperwntainsrhofs persiseninangs schgfudrisgiss it ganbataPpeipted
either 13 i | i i heg .l XAURLES AL

be conduct ega E%B%tﬁu%a%ya&%gaﬁfiagﬁgggrgi glféeeggfsﬁhggtgurcelegs%a?lgﬁ%gnr%%ﬂy
wi th an upl coiflict! witlc até emothiayr Aph iresalt ACKeson@n Smsdi ssheme can be utilized in
[ 0052] Referring, now to Figs. 5:7,.respective exanple ACK allocation
Schenbs. ar e oriEes st 8anr Aopst iy e SHRAURY Saf PRTRUR, fitpDons i g
hﬁr ei nl. I'n a@tﬁmdalgneleeksabfrhnﬁm&haﬁm@iag mﬁ%ﬁd?lez&olﬁiﬁﬁfm&doxfemoﬂhmt r ol
channel s on t uplink can be provided in tiple a mni num RB
size (e.g., M’égl k Hz 0?1 9 § or § '.ffeFJpa[q%‘]’ﬁ%mEo‘ﬁfra‘%HK CHantel s° oth
utilizing tBesgweRf oYl 48RdHIES AESES eI 8¢ h@KinRThe L P3RS @5d1Peks
as well as fTor various other signaling transm ssions, such as channel
qual i ty i ndilematsd FIOECK transméssions fasoinyhediéed) ankdersistent keere x Binprdexing
users subj egf, %%up%%ﬁ,sd Rb&NE aEE@P{ﬁ'é %?eré‘%ﬁﬂh%}ai 2 MR B’SHn%hfhiEaQ&tJaR hoe
channel resources for use on the uplink pursuant to an explicit

assi gnnent efiabdadc o resdlyr pewides agénerdeidmpinde sdoiniaédn siegrised @r twhguely
ot her hand, upl.i.nk nt.raol channel .resources f.0 dul ed. users can
e ol or 1 PR RGP Rca OB R R B el AT P BN E R g
comuni cat i @RS, BERampkpeictiveqs fied ulekt wilees to Bdeaphyeull esoutdes for ACK
system contai ns both pers;lgztent a%nlgcg’éch dul.ed users, it can be

appr eci at ed TPRFHSYLYNF BIOVERA AR 1Plawots CesrRis; Jhadrt xqmpRiggosources are
di sparate nMaRRQke CptaRRt 8RbERlsledt EMHidshs Whd TorARBeRAL RREmisfiSnAsuch
result, a resource control scheme can be utilized in accordance wth
one aspect thet sispepessionafi) Eansaissiopesrsingt Bared dsiegn terive tyrss ebesersstin
wi thin the sage,stBIEANE Mo B fEds38: APANCA K NGhsfifRd i€ bkudld bR

one anot her. _
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



[ 005311 n one exanple, conflict-free allocation of ACK resources for
bot h persistent and schedul ed users is acconplished by indexing the
physi cal rvesoustesssal | ocated for ACK transm ssions forpopubossiesul ed
and persistent users. By indexing the resources, a Node B and/or the
users with which the Node B conmunicat el can be enabled to readily
provi de and/or determ ne information required for uniquely
ascertaining the physical resources to be used for uplink ACK

t ransni ssi oRssighinCats gf § Eansyyeion tERamired (6FD+ ok npagie senrergnt thapupker of
utilized toi i : I f L S5

provi ded | netRATFLNIHER JLETPRARER. kAot ORSE SR AlmBl e sesouree
are al |l ocat edignepatsat €IY1,kegr, NaerM§isNent transm ssions and for

schedul ed t i ssions such..t hat ources  f transm ssi.ons _are
ot shared BReTben t B 5 A yidn op8 FRLPER g e B RIS T Ak Pgue
pool of resallseatien dedcribedlabane. AGKIligtaed by sisdeedm 580, phaictrdeurces for uplink
persi stent and schedul ed. transm ssi.ons, and ah%Bfred i ndex i

gener at ed f OCKpBRSTUSIROERUSIEEHAPEB S BISChEsa UFrs Ch! ealeaping
are descri bﬁgﬁﬁrﬁ_ﬁl&i{n%heﬁ\d&@tlﬁhlcuﬁﬂyf 8l A oWShysichl tGurEOkdtoyioNghd a second
description, Np is used to represent the nunber of persistent 14
assi gnment s Paysical xepamiehict 82(bier bplipk A QK drapynisgiqrean bengspeefivglyeadlogaged for
represent t SSi i I j

used tor eptSSEHER Fler®ind ERSAM A RRERNY Syl B escRS P 91
e. d., Nt =Np+5R0 ark @0Gshhiet gmobg schedulel asgrsaumi pEQistehtnseis! | ustrat es t he

first exanp ACK resource .al l ocation scrihed aboye. .
11 st ar oa 09%h Agr AR SKGHar Bhfte 88 5 BELSRE e F8 et iy rosective
transm ssi oRBsQuciperfithé fouas SegnFENkal 820 ushhe thdl @dird SeidEvigaNohteir
all ocated in a di 51,383 nt manner. More particul arg&%a% first physical

resour ce sefSSBIGVaRPSa AbEvyclnirstwsd sqteeblirnde sEerliossteq, pt figiemt

ACK transm $§iiBhs G kodfndiBRB &N tlliﬁl Bor @J{&lﬁﬂ?%faer@so&lﬁfe sSCNOUBH RHHERNRers

and persistent users, respectively, suc at the resource sets 510

and 520 ar e OfRypics AV PORIPD g t upsetrcasends: mpRIgretcs A fon persistentgisers
[ 0055] I n on (=3 e i

Fespoct i ve PRt By A nl PO OF LB CI MduREC ob e SR B L Siin e
entire bandwipdtth assignideeisrcan dspeadei fvem RiBs sepitatedr nikicated rysource setar3d@ and

ST 510, 2192030 58088 Lo 8%l Bl ROEhLBEPuibefef PR

?CCUpi es a bekstenPaets ot akighig ACK ré%ﬁﬂ:ﬁﬁ ¢es r@é@?rc@ ﬁeesruu1<5£e2$@ta 220
or persistent users, occupi.es second portion of the ACK resources,
or vice ver BE5ed |9 A4 aRten it HOGHE R pesgt s agréisﬁﬁh@htsgheéahgb@d e

fromthe sepghah&ldinghhOcatgdugesource sets 510 and 520 to respective
users by nmintal ning separate indices for schedul ed users and

persistent (¥B86s and abgnyhichy FisKéremwomrisesespertize dagmmsc@Ogad 99 ohar
520 to a usﬁ[usHQtEetge P&gﬁd %gﬁxﬁélig]oq%tﬁnrewur 8‘0@% N He%FH?eﬁr afoVe, wherein
persi stent or scheduled and the correspondi ng 1 ndex o e user.

[ 0056] Al t er AdIK vsbyrcesHrg silloGied asanporsen rasspee poole It cagbaappré&Ofeditivit,

700 that illustrate. the second. ex le of ACK.resource.allocatio

descri bed aBBuR TSRl AEReRe PSS RbLGe e U GbEaR a6 et B Rl 700
resource po@lustritt tAMiqHEG ARPEL Qi saigdset BAtesouttds fkeupling AT jt@hdthission are
resource allocation illustrated by di agram 500, diagranms 600 and 700
illustrate Fléaé%li"iﬁ‘t‘:i%%“ REFeSE ASSEEngicRi§ 28 §dedyed P%%JF@%%CWI%BICPWOH

ACK transm agiiofsélrEe SPamast MNBLMRER oRS bSnsiats ASH HINAB sSurdd bt uses all
schedul ed users. I n one exanpt{ge, a commbn ACK resource set can be
Sl Qg e

al | ocat ed a§rbfﬁé0f_dhehfwﬁé’id@ WoaetedtRBshe resource set uses all or
part of the[@%‘?f"’“ dt hInogcclbpﬁn@cl ]wﬂﬁa&rﬁdagﬁga; 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



[ 0057] I n accordance with one aspect, users can be assigned to
respective all ocated ACK resources by first grouping schedul ed users
and persi syepdosus®esss i n the system Based on this groupcngs200€i626s4
resources for schedul ed users can utilize a first portion of the

al l ocated resource set and ACK resourced for persistent users can
utilize a 15 second portion of the allocated resource set, or vice
versa, as illustrated by diagranms 600 and 700. A unified indexing
scheme can sdsend putieppl heallacated isowee sitswreiee veiine 2 dlisterelly disaressog0
facilitate Lhe;@Ssi ﬁ@&‘hdglm EHhQ € oA her el E‘@h&? @&% 1{%& mASORGhEY ©
users. In one exanp uni eX|ng can

mai nt ai ni ngum@rhtlhtatmﬂieamgrﬁmm phenigueoapsated repemsesstbempeemd users. In

schedul ed users _and a an offset .to ne of, the user, grpu

cor respondi HGF £ RS AR EstE 188 bE St B Grp B S Gha e e

Fmd o} he][ exaupt ef tpéz@hﬁ:hﬂ?ﬁﬁ etfillre&uldt?alﬁe’rk ed abpiy g ?Eﬁe&l‘td 086 |°Nh‘fc Qs .
0058] Referring now specifically to Fig. pecific exanple of a

shared ACK BEYBYFUESRYUNEWIP .t%n%b?éﬁéu%%tn té%lﬁ%sfeum BIoup e d hpss and other

accor dance &mlyéﬁmw%sa&%%ﬁaea fh thbreetal 36 &flloRy, di agram 600. As
di agram 600 il lustrates, a physical resource set 610 for ACK

transni ssi of¥58hn be Referriad npwisproafically tEigr 6, aspetifip example efrg shared ACK
T ust ot e Bt StbllnBsherPha P EATAAE B ordsfoq Bt SHAIR, Spocs i
users occupyllmtrited hy dephsetClof At tiegmas@iridestees, eﬁﬁl@s'a:aldresmin@ohat énD for

users occupy, econd sub rce s 610. 005 n

nocor dance. WO EERETeb e b By Yt S by e AT o eflioed Ny
assi gnnent t(ﬁrNtCONp)?Stm@ﬂﬁlbdlgsM Ifi @IsObiabRte fRBraed b@&ﬁ@rarﬁ%odl @@fsam:
600 illustrates, roup of Np persistent users can occupy the first
ACK r esour c&9upsf ﬁlhc th@slb‘%ﬁl%,t%ﬂtsl@?rwfeupwlr%véébﬁeby ébegrrem}ﬁceﬁﬂ 610 and

schedul ed UWe&ulecﬁG&%rdibﬂﬂzl Vsechld suBRt BEhmARREGEL &% 6fh.t hat the first Np
ACK resources in the resource set 610 can be occupi abl e by persistent
users and t lB9% he f olnlasogragpemivith qug asEkt, m@@@aarcb%gwamammdgwm wabich
by schedul ed, %&gxﬁnen‘?af&eqo% 1{11;111? Pay r¥s%§ﬁc%9 cal 'L%eﬁels&? R dB%ram, 600
achi eved by mai ntai ni ng sepa fhdices persi stent users~and
schedul ed udgbssatennd grdah of) Ngpecistsetusas chipotapy hiee Tirst 2XBE r@burces in the

respective schedul ed . users. Thus, in on X e er si st users
Py R sEos e ol B i tbu Phar AR Sael Al idiEe Si e
schedul ed Ug@r&1ﬁ6@ﬂh§b’thé ﬁﬁdﬁ Woke rek@lrk@vih g rééaﬁroe@&caln@asb@@&(zﬂdble Oy

to their in such th%% e first schedul ed user occupies t
first ACK rBggisicaussss @ Ppethrfolayvipe M i-shie ACK spurces@nds asqupiable by

scheduled users. Based on this observation, indexing can be achieved by maintaining

separate mdices for persistent users and scheduled users and adding an offset of N, to
the indexes of respective scheduled users. Thus, in one example, persistent users can
occupy ACK resources according to their respective indexes, and scheduled users
occupy respective following ACK resources according to their indexes such that the
first scheduled user occupies the first ACK resource after the N,-th persistent user, and
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 channcl and/or another appropriate communication link or



[ 0060] I n one exanple, an assignnent for ACK resources can be
explicitly made to a persistent user based on the index of the user

i N connectwopooghiBesa persi stent resource assi gnment theceus20880626384
general |y described supra. Additionally and/or alternatively, an ACK
assi gnment can be made inplicitly to a ¥chedul ed user by supplying
the index of the respective user along with the value of Np to the
user (e.g., via a downlink control channel and/or another &oprl ate

comuni cat i éliiﬁﬂrlﬂh kSersequestly.dh@astheduled sgheiibiee ity inder and ﬂﬁé’@r ced Npder
can utili Z€4 étEﬁnthgl%XA@I@qestOEﬁ:ey ?gokéﬁe@{hel‘\%? B‘? %PEWE %d&l'ﬂ% élxﬁbéqﬁdemwuh

resources assigned thereto exa ding ‘the In
as illustrabgds 11husuhta§lmaimg€e@1®60q 0061] Ref erri ng next to Fi g 7, an

alternative ific f rces

schenme is i I[q%??gfr at edﬁ%ang‘fgg&}% ?nﬁlﬁog a%(sftelal %%’ﬁ?lg a%]Fre% ACK
physi cal resstiirceschedulingQcliente 1Amﬁqﬁrxt&nbymia§mmnmocm dik%reﬁﬂaﬁ@ﬁlublﬁtmen
Ns schedul ed users and users w.th persisten

assi gnnent s PhySH F’Féo‘éfﬁ%?ﬁﬂ"ég ffrn'\%%r%aﬁealse9ﬂw&dﬁawﬁvé et FER N sgheduled

groupcd suchsdrhatd REhpdLad 3 USRE &ith GerRient hdshmb@S O AR % xhMplt MBustrated
resource set 710 and ersistent users OCCupy renal ning resources I n

the resour cbY sliagram 300, uoere 210 growrsd shetnHebsairdHedovrersaaepest firstitrspuoasdn
be given an, Hef}g%Basgﬁl‘G%ﬁ%eﬁﬁt ?&ée&%@@ Je%m&%f r%%%f;cggl | g ré%é%?ce set

resources can inasim ar ed above
W th respectl@.o di agram 600. As diagram 700 illustrates, the flrst Ns

ACK resourc&gm'?g t he ﬁesouhce set 710 can bhe OCCEEE iLabl e b%i sche h ﬂ
users and t | | owi Hg°fit" ancﬁé"lfhc?%’e?r?é%e" -SPASKY 858U aL! 5’%‘.“8%” 1¢
occupi abl e by apfimicat &itcot8PoidinPAId r@bulch SandRSIRIY@EIN »Bimike painAdreo
i ndi ces can be nmaintained for sched led users. a er ent users,

and an of f séat 8?“@%@8"%@’“568@8“6% taﬁ@n}é ig%‘% i@x’tﬁe‘gs“’@fes t %fSt
persi stent HseK fd&hcdshathe rE%r&&emloeoan m@eoa‘ Efa%fe b‘}es"cﬁéd%lc@ﬂﬁserb'%@d the
occupi es the resources i medi a oW ng ose occupied by th

Ns-t h schedtﬁwiwuaeéﬁc Iﬁob@e}genmcméKerﬁweé caerbea@@ngahhe Y pﬁ@rsteAt:Ksers
resources cah he, g Hséﬁ%io%r Eép%ratépolnﬁ1c§sc%%%' I?lginféﬁl%ﬁ f&yscpécﬂl\{é \s0& duhe
X (e.g., via a down or

user with its inde contro anne
anot her apppepisicat esommuan @bt ofiiN{ dan e @ddadhalﬁmer@pecm\t@enehys of persistent

the oy ofsticli ¥ onamel e AR Tamest Dr P hisS Mo aroRRA Risdiftety

resource assolpviBnhosadtcligeEypiht 0l 4l schotdel dser.a persistent user in
connection with a persistent resource assi gnnent C&(her eto as gelr;er al | Ly
descri bed si®d] basedMoRnt HEMRlge N ofSSIEREES &1 A JRevExangl el*

i ndex of A%gm%ufocae&h&&u&puqeﬁ@ PrRO[idohe uRe MaihSisahdex e, rv!ana %&(}ﬁnmk

resource set 10 ‘can be determ ned prior to an a53|?nnen
the index ofcontid obeinsi gndipr anpdlegr approprate\cemupaungfatiog ligk quqh@me})aﬂ@éﬁ in

di agram 700 facilitating the use of ACK resources by the user corresponding to the index of the user.
Additionally and/or alternatively, an ACK resource assignment can be explicitly made
to a persistent user in connection with a persistent resource assignment thereto as
generally described supra based on the index of the user. In one example, 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 methodologics are not limited by the order of acts,



[0064] Referring to Figs. 8-11, nethodol ogies that can be utilized in
accordance wth various aspects described herein are illustrated.

Wi |l e, fomw@eempomes of sinplicity of explanation, the pet/osxos/amgises
are shown and described as a series of acts, it is to be understood
and appreci ated that the methodol ogies ldre not limted by the order
of acts, 17 as sonme acts can, in accordance with one or nore
aspects, occur in different orders and/or concurrently wth other
acts from t #fatonihesth chdn decsdanse i ithednsi o me§raspseimmeralnr in Hodwenqrigrad
in the art %Md/ rcHHHﬁFeﬁﬁy?‘Gz@lhg&%r ARPHES R ShdwBdnd%elB Q@Hﬁkﬂ%oﬁ% le,
alternatively be represented as a series of interrelated states o
events, sucthoss skiled isttht artdivilhuaderstivisl end eppregiate tikt aj ibthsdalegyedould
acts may be_required to i ment _a net hodol.o iLh_accordance wth
one or - or TS ber St o - berPa PG Ay g SR R G e
met hodol ogydi@®@mf or Matdooemt iosgalbakinmmated d gasremby res edfuaed thoimpemanr a

Wi th a persistent resource assignnent (e.g., persistent UE 420) in a
Wi rel ess cof?ﬁﬁlﬁi??,lﬁﬂ ‘(B‘r?C%‘SF&t”é?nWCt oge or @é@tagﬁ’ﬁclfooy It is to be

appreci at ed[dﬂhﬂg et heapleeyn&00 Kans, hRushelcl F MaitiRMolobP BOEFRMAb&ting
Node B (e.g., de B 410) and/or any other appropriate network
entity. Met #FaeVEdgersmo rpoyras fer a Bisec KtBOD perilsicnk r¢sowrce RsTigmephi(e - a
persi st ent q nCLIRLCR R &k i :
establ i shedﬁ%%ktlggent %glgj(eﬁlcgpl n (I%énseé%exarrf)(%{el?lt1 gﬁgééllﬁ g?été@%ttehfis 'urItclg fo be
assi gnment appréaited tipechedipddibgyc ROBER Yeopaformediby foommmyle st Node B (e.g.,
resources f a,definite or i.ndefinit riqQd of tj ch .
Communi cat i SRYBTeR 0 s e o g Bl BELO Ko WiTaRbeub W bosimee
requiring usieclof’od ebsdkinok GHabnethichMetpeathtdno GysiGitent af dobemindatibn de

to bl ock 802, wherein co jcation resources and caqrrespondin
upl i nk acknBRPEEFelteft 05 SRk 5t BT b OB CKERRIFT f STSReTb Tgkrce

802 are i deRdsichhie: islistamkd hi 6Bt 900 Rf alREKD UM BUSRIRAL refRERY F&GaS ddMite
performed at bl ock 804 can be achieved as illustrated by di agrans

500, 600, afudingefimrgeriethel tone sush A1y copmuRicyipnoap the pasalse resofioergBy be
Upon conpl et.| : I y C
concl ude at E%rpjggt&g' %@f&hﬁéﬁgﬁ%b‘%@ bcg{n%j I‘b“!é &Ee@gzlﬂg %gﬁ{d aggdgh%%nge(ﬁ)?g%nf ﬁ{aﬂe
communi cat i ommtines dubbet #Ad wietcdm korawkniosticadgemneets ands@urcsading uplink

identified at bl k 804 is co ni cat e o .t E.identi.fied a ock
505 | n cachraaiseit shafS TS LTk SakR oGy HSQ 508 B MeafihQL |
be comuni cadeadfi¢abion ofhckuswhggdnZensicghatdsng peli@mei gnislbéln®N4 can 8¢ achiary

ot her approprjate ans. In accordance with anagther aspect, b
explicitly asdbymtsiPyAgien %gﬁ%ﬁfl Tpellguindler i A oif SHilemtnmer.

acknow edgegmts; r esoulifsh &lrhi6idls! A8 abtSdek @bl it 808K 80N ahethSolBY €800 can
efficient than the resource-based allocation illustrated supra by

di agr am 300 censtide wabloglR0hevhersin indandlpd perEistentyssisamen o thiy ¢qrpmpnication

et hodol ogy B00 For™dchRa cHBLhaR{ErRas iFubes Aottt 1 F0EE 804 s

utilizing permsmstiesttd tedwulEadaggicd mmbhick §08. dgh, acpedsicstveitit ongEsspect, a
bundled resource assignment can be communicated to a UE using L2 signaling, L3
signaling, and/or any other appropriate means. In accordance with another aspect, by
explicitly assigning acknowlcdgement 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.
[0667) 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



420) and term nals using schedul ed resources (e.g., schedul ed UEs
430). Met hodol ogy 18 900 can be perforned by, for exanple, a base
stati on amdp eoos/asrgcsot her appropriate network entity. MChosmbgiggesd00
begi ns at bl ock 902, wherein resources to be utilized for ACK
transnission are identified. Next, at bl®ock 904, the resources
identified at block 902 are divided into persistent and scheduled
resource pools (e .g., resource sets 510 and 520). |n one exanp

resources i ¥hed¥ bedcrermed o fonoxasple. cohtseisition aarier any Wl%ﬁpmrlatv n
such an exapplgrk Sk HBBoRAESLSIRE AL abﬁleakta@z%h&%m etk atd € 6 Y1 g

the identified RBs dnong the TesourcCe poo such that each resource
pool utilizés A& toansomssien wholdentiBsl.  Wekdi t1t| biﬂ@l‘l 994 ahtdfetsmurces identified at

alternative

i vi ding a 2odsplE pl el B B Qe Rl B9 eitsiBBl G- WBure pa
and schedul &t a%daﬁ)celmmb wa@ﬁlﬁﬁadqbim rdemqrﬁedt atnlgod:khé(}hmaﬁ comprise a
descri bed at, bl ock 4, odol o co t|n o b k 906
wherein a tBWFﬁI%Pfﬁgﬁ v&ﬁisz:1 r‘?ﬁ%lﬁ “’@ §t @1]10%1( b@f fn include
assi gned i sdivteid el ﬂ@ntszﬁXRBs atnoky @&kre@&ﬁrce bbolk %u&lleftﬁf BadRedsoiagt sl

the termnal identified at bl ock 906 is sub{ect to a persistent
resour ce as¥ilAshede. o morg heleyBRsy nitdddioat!shiraRr obignEtivaly. tthe dividing

term nal idgnkifigd: Blocblboos Iéa@%mdé d?HJHh%%tm{g@e RBCxBerﬁfﬁeésa% b%@@ﬁi into
nmet hodol ogy 900 can continue to wherein a bund

assi gnment ﬂmjom@mtmtmdlsohﬁdnédmtﬁmwspmid associ at ed ACK resour_ces
from the pefaiesf ent TosouLee 00l CLEEhEgals FhASK A94nlBoldABSTILE0

to the ter one aspec an “as’si gnnen
resour ces t oomtinhie tmlblnad 9061 therainpeterhintlet whmh mumnnmnmstmrgﬂmrdss aario e

explicitly made W th t ndl ed SSL t transmtted
ot bl ook 518elds STDBR s Jivh 68 b Sfet S o5 Pl bt e terminal
met hodol ogy i 38@ficd 41 bRRR 90& dEAbRet 18 aR R rAGHLINIRAM AN 8 determined
transmtted at bl ock 910 using L2 signalin L3 signaling, and/or any

ot her appr opf blagkedFethpisthe Fﬁmuaérdenm‘@d %*é’#b‘grgé’éés Wbiﬁ‘if Hech gn gssignment,
term nal 'nn&t}fgd%gf'%@ @ﬁsb&ﬂﬂﬁf‘ttg 331?% 9%, %Qreag @@dgatfs@glgg@d for

based on an the termnal a: ustrat ed I agram
[ 0069] Al t er perninueicationi fesqurces sind eswriied sbiCK igsourdse fmenr Hiergxsidteig mesofiiced

at block 906 i Srddfld o7 giygjﬁ 6ba %asq%el%ﬁrgﬁtr ﬁltos ?nérmrn%% OHf C%or%%r? %Fﬁe&te aglgera?

termnal caR’ (ge regar hal . ACYor g
met hodol ogy a® @ﬁi@ﬁr&n‘oﬁ‘nﬂtﬁ)}n Mﬁonmedo&)adkmﬁﬂaz ,wmmqmmmem@ﬁomes msfgﬁlﬁﬁntf dqaam

t he schedul d r rce, pool created bl 904 ar aSSI ned.to.t
termnal vi ’Hﬁﬁ'ﬂﬁ’ e IBr?OW«SPOIhWHB%er%nggzﬁé‘ﬁ%@}mm fa r]?éﬂ 59%
ACK 1 esour c@$ d&sefibddesuhFiPitR irdshyct 36 SoOBQehpad, nmtmbloggl%o(maﬁedn@ékaa@le a
i ndex of a control channel over which an associ ated _termn nal

communi cat e§ugdeq pssigament e bsyiragpaigted af Blook 910 gsipgb2ojenaking Ad signaling .
10, 1T ustraghogd is AndTBbHOPRAO MearOOHhOY, ACK resources provided to a terminal in

the bundled assignment at block 910 can be determined based on an index of the
terminal as illustrated by diagram 500,

[0069] Alternatively, if it is determined that the terminal identified 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 vig 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.



acknow edgenent resource assignment for persistent users and
schedul ed users. Methodol ogy 800 can be perfornmed by, for exanple, an
access poiwm 20uf/d¥7844 any ot her appropriate network enti PET/UBRSIHGEASH 0gy
1000 begi ns at block 1002, wherein resouyrces to be utilized for
uplink ACK transm ssion are identified @nd indexed. In accordance

wi th one aspect, resources can be identified and/or indexed at bl ock

1002 as a sj e resoyrce pool that is_shared between persistent

users and sbﬁg{%l ed 182 4 iF!'g'us"Pr alWgr§e diadt aWEthég‘do%}hd?%o.for
Further, ACKkrmesRUEGRMt f REouBRS Sistir@itht ABE peeedy ! @ersUSRT SclhllclCusers.
i ndexed such that the resources are grouped together in the pool. For

exanpl e, ACKcthodelaer 880 pr bprarirmed Ay, fgs examia iniseceyss aeipbepdigigmy other
i ndexed to 9@@6@&&&%@@9@!% d%ior%gtl.@ sl £ 50Uk 600 ARk reRSresources

illustrated I agram 600, “or alternatively ACK resour ¢es for
schedul ed ugebsuitimd fer ypliok Peik dmadsnindex e idmtibied apy indefddr sn agenrddnon

of a common_resource pool as illustrat by, di.agr am 700, 71] Next
et hodol ogy “1B08° xR aferRia bon b I GRIET oo IRGHE T e R Sl e
persi stent aherod peud hied il dered betvieeh Pe@istenpavetsl didatlieduled uditf) sanitisanted

schedul ed UEs 430) for i.ch co ni ion resources are to he
assi gned ar Ey id]‘?ﬁ%oé%olﬁ\gggﬁ@' %)‘(‘%H%P é‘,%% PrauEess fon perpistenteand gsdhule users
users at bl egkpel@Béeh¥ud QLD GesBRCS St %fﬁup];@d‘ﬂfg@t&ersiﬁhﬁ‘éjb&ﬂd FYS Slasplld)

a simlar manner to the groupi ng conducted for the resource pool at
bl ock 1002. At ReriEEas dor PEOUCIE dpery prarbesramed and wdeied ¢k odcopB 2 fivh apiion
a user to b ch [ i ni i:

cel'oct ed. Nkt “BphEF AMpEELOER! 3R gt b, RN SF HEalidly ack
identified asobkeschr dbod¢dusarspen b gtomped uslendexed @y &jchpy a fipp pottion ef a

determ nati on LS reegc.hed &t 131' oh(;a%e(ﬂboocﬁ g{g%@gdol ogy 1000 continues to
bl ock 1010, “RREPRIROREKLT R EbUMEES T O M Hent i fied user are

sel ected t hfgo7hpve arNéndaxthédisogdsHogradcatintd @0KockOMDY, widrEie sEpedivag
to the index of the user (as . assigned at. blo 04), . optjonally set
off by the REFSER BYES rgass bre: PW@%‘;E% %&P%W chsdplegides 150)
resource po@l: iick E&aBsicalonbb@rkeed QR2t0SCstzRat aRehdxSd. €M oS Basuple,
occupy a first portion of the pool as illustrated by diagram

600), the s&ldeEasean hCRSSIIEGET BEB % éefviégb%bb BioPing Detsistenhensior gehadhlsd

sel ected per.si - | e : i
2t bl ook 1003rs rErmm i thanntl QANSGng Lorklified &7 M EBuRA Dol & SRIEIEE
pool (e.g., Mxghddblogstl 0@ ek then phoagpd ambloel ) 0064, Rdicel £utee th Wilikh a resource

resources can.correspond to the i|ndex of the sel ed sj stent user
et of { by CHSHERNOHE <lmbtiitd FeaReed nNeRE CELEL AP Roflale
1000 can t hedmethonht use idehtifiddon blotR 1806 is AQersh@hendar.an assi gnnent for

the ACK resources selected at block 1010 is bundl e ith a rsi stent
resource as ‘?‘Hﬁ]@nt a'reﬁ& ROPINS (PIPTRHAIG 16 R fég%‘%‘g ]:.%érmetf‘ { |1r0,%8
instead, a pegRubVS LERKADID, RAHBANALK fefRRHRE Forahe RbRMed 1008 ie ideckanhAe
assuned that the selected user is a schedul ed user. Thus, nethodol ogy

1000 can i ndteash wdeic(agdesianedpit dack 11992) carrrspasidmet taehe dex o6 thet whar (as
sel ected sc I . i I I rSi nt

users in thggss. g‘?%?nbd.g)r%% 1? Pgn%[)?ngﬁlgggétt c())\f {E%hgee ect gé’ fgés%e??leg ﬁ%tfrg'by ore
i mpl i Fi tl yf @asmhggﬁlmgg clor reeszpromqumiglsA@}({terdeaolnlodf.$0(12081§cheth@tsmsmtﬁtbrusers
exanpl e, | scne ser occu a T1Lrs 1,on. Q resour,c

ool cr bat 80 BISROTDaST (8 50 e i PikePEP Ry LAl fH06s Rk
bor S1 st ont uaer et ho Byt ot o Lactl Lt e e o AGK [ oasur ces by
the sel ect ed®0¥Er PRl léa%eﬁfwz@é_i[%ﬁp@%%hmaﬁ&%{%ﬁ?%@e’géﬁ@a’m%ﬁsﬁ RRER B
the user. OyhepwbiSkg.| s RBGGHaRHE df%gégﬁ(ﬂm,uﬁ% Zelbdid St IO kiR can

e.g

t he resource pool created at bloc g., as illustrated by
di agr am 600¥¢rrespench e inslex dr ¢ selepted (psesisient riseth set s9ff tyniheapmber of

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



acknow edgenent resources based on information received froma Node B
(e.g., Node B 410). It is to be appreciated that nethodol ogy 1100 can
be perfor WeQ299/138ek exanple, a UE (e.g., schedul ed UEPGBUS2083i¢h2epH
any ot her appropriate network entity. t hodol ogy 1100 begi ns at

bl ock 1102, wherein an index is identified anong information received
froma Node B. An index received at block 1102 can correspond to an

i ndex of an entit erform.n t hodol o 1100, as i i.ned t he
Node B t he HIEABS BEHT P aRE QP ToRCRISHRS EhoipHe Ul Byndted st a
perform ng petibeeatRElce hifEhrRRRmI: Sahatd s tha stib@edNe@e B, and/or any
ot her appropriate information. In one exanple, an_ index received at

bl ock 1102 3hddi t i bnastrad @oreerypoReRBEMm iSreRehedbat Hackaki§eitserde
ACK resourc sth&@@mapgle @éﬁk&&?ﬁs@pis @écﬁéﬂﬁle%ﬁf Bhud, %ﬁ%g{?gﬁ%‘bﬂ Q8 Yns#chQ0

can then proceed to block 1104, wherein t entrty pe rm ng
met hodol ogy cankb@le aatt blopk slOfiéd, wdhemwin the adenfdisthe spdactads padwdiledy wser bk

nunber of persiste sers i-n te m. a t he.info t
ecerved af OB Mo BTARE A Pelsbinf K3 Pt VAT Bl ST klsP R,
such an of f agt, hescbbeemplicidendssizhiagd. cobfesppndiaff AEK iesourcsntoi fhicewber.t Hedr

entity perform ) hodo] o 1100 can inf.er that ACK resources Vi
been al | AR A bPoTfigh ob BF F0heaemeireier SPihg
21 persi st enboMEeS. SasSiUGkraidiady HiBgraReT®),SdncibeUsA! e @GRt ABlock 1008
| ower -i ndexed resources in the resource pool as illustrated by

di agr am 600)Vithawldbe B pf pRSISIBFHEGY ﬂaem@te@r(atg 'figfiﬂéiét@é@e pbARKgisRources
1108, wher ebg tﬂ@@el@cﬂ%& b¥er %%%&@;@&éﬁm | Q9% %i':@élluﬁﬁr‘imti&“&eﬁ]e%.

conmuni cati o to utilize a set of A esources at a location
cor r espondi Agherwise,HEpdrsistent users obaupd adirstipbviok of 8Zegplures poblecrestddsas block

recei ved at k 1104. 6] th t her han if.no . offset is
ot 11 ed APOEEGed Mt b8 bt ol PR et Hh s Sovem
infer that A&Kadditadllees ghar e thetshieticth aan taklioc aicedlccrd sepab afetify the
resource pools for. s i stent users

he ed users and.per e.qg,., as
T st at o CHPeLTHSE Sih Aoh ) eiiieh i Skl by g e i ke iy
persi stent Ys@icén REKE QAR BtddasahReplk Osdls.cONMON resour ce pool such
t hat schedul ed users occupy | ower-indexed resources (e

i |1 ustrated[®/4Hi agr aﬁ%GOdgll.  Hhsgpteherd cMOdﬁ@ghpdleQ§3 -f(ilgéeté@ﬁniﬂg
proceed to %!&Blév(l)e##%rgem%{n%bybats% of’ ﬂ{fbﬁﬁfatigﬁ'ti-écg{v@g T BNBA8! @Y NoHRO

confi gures nication to utilize a se resour ces
corr espondi Bg4t®. t Heisitndexappeesitade thatimettiodologd 1020 cho 7 7hdRiRed bpng for

now to Fig. 12 bl.ack di agr.am,i rating_an.ex le.wireless ..
comuni cat i S’rilarf1 lgtae{r%%l(g'éyo S?%du eiﬂc[bﬁ-":E g?lée) %lrd }Orrr%% Ogls? f)g{iﬁggpn &3%§%denmy‘
herei n can Mnleddoayi BlOOr begiihedt blaok onid2exdirplie ansindt:eriz 120ificd anong

mul tiple-input multiple-output (MM, systemthat inc a
transmtter Hg%%‘ﬁil i fwe<§§faB’aa Wéﬁ%g\[/)e“r“ ‘@@‘t R .5?94‘%&%8%006@590“‘1
appr eci at ed o APWBMEST antehfly JefBARINE WeBlodSs) £100%4 HhidmdéDby the GRUY B the
system 1250 coul d al so be applied to a multi-input singl e-outPut
0

syst em wher #idsx §fop oRbph Flannph with pbich rthe sawfity aerfermeg neghagologpnl 190
base statio ] r y : sl n

ant enna devi@%:rgm?gf.a%t%g, %gﬁ%%irﬁ)@%s?’a? %(Elr)ea@A%% ?%@?F‘? lr{f%n%ﬁ%l gh Eoél ©
appr eci at ed exdvale,agpedxgeaivet mablonk 1 1(8rcas pddigomall Torrespdidio amaudixvakn

system 1250 des.C{(,:h_tr)‘x her ei nltogé%ul d betc%tbi connection with a
g a

lized, i
si ngl e out pﬁfsof% sin recs?“ﬁ%eu lr?PeaH%sz sy%’ttéenﬁoffb%?& I n accordance

w th one asp@ys] trafMethodelbgy il 000 ennttistberocedd tddileckstiidawherein 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



are provided at transmtter system 1210 froma data source 1212 to a
transmt (TX) data processor 1214. In one exanple, each data stream
can then DBeOLHEMIAL ted via a respective transmt ant eREHUIZD0E062634
Additionally, TX data processor 1214 cg] format, encode, and
interleave traffic data for each data ream based on a particul ar
codi ng schene selected for each respective data streamin order to

provi de coded data. In qne exanple, the coded 1cliafg’a for, each data.
Stream can PHENBISFRISETL At S RIIES COTHEY AL O MR SEHAD LGS
The pil ot dadsgur@podd .o f QillekamaILe didrdn 6v0). dabadPatyl fletholidldly 1 AR dak

processed in a known manner. Further, the pilot data can be used at
recei ver syBfospRd1PsPo¢ko [ HE, iwhgtedh Ereasitibl Peréupies Brcthpdelreyqt 100 configures

transnmitter sg%s E(ﬁﬂ?n&x%&gionttﬂ%lﬁg%@e% sl &WK%AOQ&F@% fRoeH Qﬁite%)ofggfn to

each data stream can be nodu (i.e., synbol napped) base

particul ar tsedudeatreasived ehdnek (162 glus tBREKet espKed avblsk ] 1tk M QAM)
selected fo h res i d e i rQvi .
nodul ati on E’y‘ﬁ% S. I(ﬁglgllrlleegtzl?(raﬁ%ﬁ%é%t @a? gls"]:rtg'f g({egg%?ﬂ[ %g,glog{né?%élﬁ 3Ifltllt3n
for each dapefaiieancthadolty dODenminfadhiiyACRstouets s epkdrflecmeltbeated
and/ or provided b rocessor .1230. 079] Next, .nodul atj on symbol s for
all data steXREICA: 05@6@?@&#%&@%{@“%% G T R R TER o
further proaﬁgﬁmt Be0)NB A TAICHD réxyiiRed Sor(Rhtiuled 8fd H¥rEMeat T¥rsMhdV been
processor 1220 can then provi des NT nodul ati on synbol streanms to NT

t ranscei ver 8llacgteddn piregum resoupe. paoh sushdhedeahgsiuled uses weeupariewerripdexed
1222 can reggj [o1¢] A EBREGH] SRl SiLed 160V

one or nore %%%F%sg@%’grﬁa %?I%tEBag%’ t%gns_c%?)\'/eyp%zfléécsg’n ﬁ}é&nb ﬁﬁt]}?gfcan
condi tion (erogesd @nplbelf Y110, ivheesin thenehtityp oonhurerng methedelngy 340G pgritlises
to provide dul at ed si gpal ...suit abl ransm ssi.on _over M.
channel - ac ST By R iRan B ek o8 G APk (SRR SRl o Budules
t hr ough 12224ceivadattthek 1062t ransm tted from NT ant ennas 1224a t hrough
1224t, respectively. [0080]1n accardance wi.th gnot her aspect, the

tr anshi £ £ of (IBAUL at ockQPaHE DYEdn 6 1oobi ek SPerBLBRGErTgy bt enfiaso
by NR ant enRagledL@adnbhERid bysted® 2200 id Rdidh@m@ oV BRreSdsgéta deb&rbidt @aehh can
antenna 1252 can then be provided to respective transceivers 1254. In

one exanpl efinsemistrrayidede; Meme E2HAPIEasySEBNHOP i i opudtine-inppt pyksiple-output
anpl i Ty, aneyenw) SRS fifal iRIESPR s}eng@erggsg&mpb étld%‘t%keiv&'s?ﬁ&&lzl%é.hﬁ

condi tioned signal”to provide sanp , t hen processes e sanpl es
to provide shwdt bespprditnd haveve Vied tragymie] systered0 fd/RXeddiNDspwem

D oSemet ot R BRLRE: DT e AR G0 D BV B e
processing hediy qusniiDamenms Geg. Non ‘adateabiia), cynixobmE toneafnord Byrmie

exanpl e, each detected synbol stream can include synhol.s at ar
estimates of "t RGNS %Btﬁ e de€r ArBaR et ERIOP by Rgg‘é‘o'&%{;’r Es*ﬁ%‘ﬁélibﬁg
data str eama}g;ﬁ&iﬂé@(?cﬁa?cs%eql@@ﬁ SARMItREyREACESD BRTH: $3teRe! spdidrgamsat
| east in part by denodul ati ng, deinterleaving, and decodi ng each

det ect ed syAp6rbat hesgim qould ke Bliliged tip gpricstiom tvathf opingle yinue &p singlerigput
data stream,, Ihus.the processing by RX processor 1260 can be

conpl enentary to ty%at performed by TX M MO processor 1220 and TX data
processor 12008kt tr amsatiertdarce syt @mai@lo. tral)¢ fato Ge sigumbil 60data streams

R T S L R

generated processor 1214. 1In one example, each data stream can then be transmitted via a
respective transmit antenna 1224. Additionally, TX data processor 1214 can format,
encode, and intericave traffic data for each data strcam bascd on a particular coding
scheme selected for each respective data stream in order to provide coded data. In one
example, the coded data for each data stream can then be multiplexed with pilot data

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



by RX processor 1260 can be used to perform space/tine processing at
the receiver, adjust power |evels, change nodul ation rates or
schenes, &YU2%/1G8dHer appropriate actions. Additional | YCT/RRPRBE s or
1260 can further estinmate channel charﬁéﬁeristics such as, for
exanpl e, signal -to-noise-and-interferer¢e ratios (SNRs) of the
detected synbol streans. RX processor 1260 can then provide estinmated
channel characteristics to a _proc r. 12120. . In_one exanple. RX
brocessor  1ogboanandt & g BeBie: SH3G R hit: et e LG Pt
of the "operzdii toEstihMR chainel F8p@st Bark Br pagssas s§stdrQ20@nhd hatiplexed
provi de channel sta information (CSl), which can _conprise
i nf or mat | opplllc§§5$ a?i?g_dﬂﬁé"% PrelfHF EBRATBIT B i<+ éﬂ'%"ZE?éPl_?Fébb%fS@a
stream Thi g hhAIRE HRBuEASh sdhehb (L., BPEKERWRIR] R1-PSREOOPEHANMINGISRIR
The CSI can then be processed by a T§ data processor 1218, nodul ated
by a nodul afasreagizgespeettivdilait gheam By ardeingcpioyide smaduiationt symbalsh  Ipoae,
and transm E)E léj %815 rlétt%, EJ %(%_B]?Bulﬁﬁ'(ﬁ{[ ﬁﬁne;'&x ta %}%ﬁﬁd&htb'e(ﬁgterrﬁmg@%g
em e addi e

source 1216 éﬁﬂ}écelver SysS can provi tional data to
processed bipsffx¢tidat performeders ard/&i@iddddgRdBawk 1230.t ransmitter system

1210, the ted sj.gnals,fromreceiver tem 1250 can th be
recei ved bgﬁﬂﬁ% nnas 4?0%8%@P€V@ﬁ88 %@df¥§%§%%wwé?g%ifﬂfwﬁgtoa}j{
denodul at edpyessordEXPOdwhih @han FdQr pastesspthe evssietdobyynbdR{(«at @dr OFDM).
processor 1242 to recover the CS| reportﬁg by receiver sg tem 1250.
In one exanpFeMIMib PRasptPt deP0cain tham PIRTFSHE BIOBUR ERSYS Qreferass Nr
1230 and usgghdOvaet8sM MEBRIFAUR DN Sx MBI, ASh GRAKCEAGeraNE2 can receive
modul ati on schenes to be used for one or nore data streans. The

det er ni ned ewHpivgesandesnseiiicatyibal sedaanespredde phepr Berepislpgdiegnalso Each
transcei ver 2 I ' | ﬁgﬁ{ r e Ln:da ]SS0
to receiverﬁgééééﬁi%%%%%ﬂzﬁ%??%gﬁgf y Sﬁh?ﬁf’%F@gih§§§b%§§?5$ﬁgah'm§
reported CShnaiemsipealsgeprobide prmodidaod sitA8Gsuitablg doretraismisgian iovasa MIMO

controls for, TX data processor ,1 an X M MO proc or, 1220...ln
oo hor  ex el Ao RRE N Hadafie sl B i ae A hyo i taat ban
processor 1a#1 be aandét@ Bvihdgdntcona 1dMahsiupk 1324.4espE&B8B] | n one

exanpl e, processor 1230 at transmtter system 1210 and cessor 1270
at recei ver ({8t em 12BGcErrAuce ohratFabe- bt et Sl
Addi tional | Yo rJ¥BIRRH ¥t rdcedier Sfstdnk MO U Lintavad 1% Ak0uANG 5 PR M Yo kR ed

at receiver system 1250 can PrOVIde storage for program codes and

dat a used byigp#ldtoas sashantep®0l 298 ¢an thieo be proyipred o vspspiiveEiansprivers 3354. In

receiver sy i c i ng,.t I: ca t
process thegﬁﬁg&%égg%v%%ﬁs?gﬁﬁﬁgai§§%%t%%t%gﬂgﬁﬁ#q?ﬁﬁngg??t%gﬁgyh%gﬁ
streans. 24oWheseemec eispativpracasdisipgal, didimicqihe sondiforied cligndk tos pavidal

and space-tine receiyver processing techniques, which can.al so .he

referred to aUPgndtd BnprosER A grES S TlE p coRTBpRE pEcced” Symbol
nul | i ng/ equgiréag@t i N RANAIMIO &athefrossSor CEIBO edah atherD Réceve CldV@boess the Ng
processi ng techni ques, which can al so be referr%S to as "suc?essive

i nt er f er enc&CEWRE SV MRPh Frrams frorg ¥ Hanseeixers dipdh haspd ohe pasiiqilay gieceiver

processi ng E)ﬁfc@é%ir&%@@rmic{u_QQ@ﬂﬁi&- N &iete3te@” BI RS stbAf am Ol RaSyR! 8/
that coordinates allocation of uplink acknow edgenment resources in

accordance iptesicd ayinbels sterspe ears ingdisle riypdishi@piepis. estimatay eofethanpedulation
system 13003&&8318‘&%&511%&??0? é@%%ﬂ&ﬂoﬁﬁnéa&:a9§§§ca99' %ﬂrﬁ&%sm%eo can then

illustrated,” access poln can'recei ve signal romone or nore
access ternmpmaks &Rb4syarbd! etreaam addess sn gatt cyayertodtlategpentevieay ing) eandr

nore receiv ant ennas, 1306 .,and transmt tqQ.t ne or_ nor
Rccess. t or miFEINS E50h TARGr L. Scb L e A Bha SFeifgrgne dete
transmt (Txjcaamt amoasthd Jeskessi0B RAU dioctnal 160, canCieesEnfionttitary 30 2hat
can conprise a receiver 131% t hat ,
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,



receives information fromreceive antenna(s) 1306. In one exanple,
the receiver 1310 can be operatively associated with a denodul at or
(Denpd) 13¥924083378¢fenpdul at es recei ved i nfornmation. DeREHUPHOUYH2684
synbol s can then be anal yzed by a procegsor 1314. Processor 1314 can
be coupled to nenory 1316, which can stére information related to
code clusters, access ternmnal assignments, |ookup tables related

F heret o, . “”'[tﬂ)%‘f] Scr aniiﬂl a'c&%dgn% l%wqmcoen%’as?&g/ tﬁéﬁl%tnggirress %hteae%liglagey eﬁgrat%zl
information. 1n one exanpl e, access poin can éhp oy processor
1314 to per bpRK peichadol 2 @s ROGed 90 QerfdBiDhacatint proceishey atstherivdcaiver,
and appropricﬁt% nmet h doIEo L es. Ac&ﬁsts poi nt 1302 can so_.include .a
Todul it or 148N daYFmitETes) BEIRENGRIT 03 nE P SRiLS8 KT BpPRprialc
transm tter adiddd WAIRWEAIY, RADEIBesss@NIB0NB4 Firthed OFimdtd ORBhE daraddridtisa
bl ock di agram of a systemthat coordinates identification of

acknow edgefisht 3% d¥otiaEwie: Ak Omalsredtinteierentsr BHeS (NBD dribaigtscted
Wi th vari oUgyaseet i a8€ hidRedoNBIchicn tHeR pRIFICSAANRIE cpaast i

i ncl udes a ?%rnina% or usgr eqﬂ?pneﬁt EﬁEf 146%% Ase?F?usgr%%%%ég%Es
1402 can r eted yecssemAI2e) Iif ergmxempleoRXmyeeesido d @6BendiotMocasrdr § 2 s t
to the one ] via one,, re antenn 140

Addi ti onal | @ﬁﬁé%ﬁfg%gggﬁﬁ%%égﬁﬁcsg&ar%n ce&iver. 15@Et lﬁla'fﬁ ?cgf‘:sé)?\%lszo can
i nf or mat i ontHen prvadetchame( sthte 1OBnatibn (O, ved elnginepmpaaeinftematichli@gtding
be operatively associated with a denodu| ator, (Denpd). 1412 that .
Gorol at 65 HeSeaT IR0 B BEROHLAAE S5 o) SR eton gt ipeluce
anal yzed by f@ eﬁﬁrﬁﬂ@,&ﬁ@gpelt&%s}ﬁ(.UPI%S@SIrcaﬁﬁﬂeﬁ b6 ProcbBed BYR TR akOorJRAR: Y
1416, which can store data and/ or pgggran1codes related to UE 1402.

25 Addi t i ona?ldy meguiaetndy camoduipiony 28¢.oemdioned by Aranscopiers d3ifa through
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for transm gisranivby sgstan dd§tnican grovid? eddilomliglitaat banadeysed498TX data
[ 0087] Fi g. %%Cgsls&u&tlgat es an apparatus 1500 that facilitates

al l ocating resourceés for conmuni cati on of an acknow edgenent. It is
to be appre¢ii8epd t haBachpparaatmbtced SQen 421Ephe seruRtdasgrdatcrodi Beeiver

functional bl ock whi ch can be functional _ pl ocks.that. represent
Funct| one. | RETEHEA TG eEe e n SR hasecogiogghbY FFaReS 1222,
t hereof (e. demoduldt8BY @)dendRaHAt 150, 120 Gracdtic® Byl MRKEIRN bRkt Brablage
B (e.g., Node B 410) and/or another suitable network entity and can

include a nbyaYe the OBl rappripdiBnesoryPingysem £25% nlal onerpgempls, the repsetedl (Sla
persistent LS GR ASRUENFPHboaNt BT0HH Bed P el Blind IIYALEA (W06 3
bundl ed persistent assignnment of conmunication resources an
cor r espondi pefiag lendvh ive nicheragso tor besused FO88hd-iog. maré datd wseanmt eFhan
apparatus 1 t.hat facilitat det er mi ni ng . resaurces to . be used f
communi cati SnosingheodtE i BEHER S FRUR ISP iTS ifesier 072
Appar at us 168Quinstizati@oandépres eritetdirasmishy e BeifaRedtérand50. bAddiksally
whi ch can be functional b]ocks th represent functi i npl enent ed
by & br oces ST skl DO AN EEH Bh R Qv EHCRED LDk L0 S
be i mpl ement@frolnfd K {2 @rocessonedid ad UK 42810 qReéQdor aQbheln another
suitable network entity and can_ include a nodule 1602 for receivi n%

[~

an i ndex as Syamle. gfSlangdipntothsr inforpaiion gupcsase hynRy dgbisirogassari 1342 can
nmodul e 1604 ,f Qt4-atd 0RL §iRY 134 i dentify an offset provided in the
control transm ssion, and a nodule 1606 for utilizing acknow edgenent
resour ces bi¥83] at | elagne exunpze, tprongssoh &230at dknssdtt¢msgemdAH) andf processor

identified, r i t.. %00 Jt is to be .understood that
the aspect s E%’g)g%:rrgc%gvg}/%giéeg{ LZ%? adrllre teop%%]ﬁon af theit Tespective sysl:’ems. %ddltlonally,
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 N received signals to detect the Ny transmitted symbol streams.



i npl emented by hardware, software, firmware, m ddl eware, m crocode,
or any conbi nation thereof. When the systens and/or nethods are

i npl ement &P W8Tt ware, firmware, middl eware or m cr oBeHESZOPYIBAM

code or code segnents, they can be storgd in a nachine-readable
medi um such as a storage conponent. A'code segnment can represent a
procedure, a function, a subprogram a program a routine, a

subrouti ne, . . > . C i L.on
of 1 nstr uct T orig, edfer EpRRipEERREAE il S5 Mg WMo SRR BN
segnent canpioeessioppécbdigtes, shahiven atsode refegaktut asaruaizhtordiselméques,randiot
by passing and/or. receiving . nformati.o data, argunepts, .paraneters,
of henory cOMEERYS TEendiliaion AR mSHEEc sriksitions el PEppsing
can be pass@@uniq6, Whichahfalo berreferrad$dThd tRMcddsivd tht@fyerstlichlll@ioNRaas
i ncludi ng nenory shari n%, nmessage passing, token passing, network
transni ssi orUCEHEYC fa00d Tl%rm@aﬂl‘é"éﬁ’f%&?‘%@i ﬁ‘i?l‘l}é]#%_t ation, the

techni ques gpgeri bed Hgr ¢ i ¢ adReihdRh QRN EREnHD DREAHLRS aliScalion of

procedures, functions, "and so on) that performthe functions _
descri bed heplakrackmivdedasienarsourage ésaceendattse vathoragduy sspenshidnsyribgd ihprsin.
and execute _ 3S o T , i1 ] i.np. e i tRLn
the pr ocessglr li%? %égrg@rgh%&%% ﬂ?’ ﬁ%qg%%%sggﬁ %C ?t%&(\)/{,ﬁ:a(r: ﬁ@géggggg P{t fég%ﬂ bgk
comuni cat i bktyated) uptead ppiot 1L Enoecessosignai(s) framionu or mean sccass tesninals

known in th rt. . [0091] What has been descri bed above. i l.udes

o e of Tl BB R et tn R SR e vnd et i Res 1306
descri be eveddiraRmatd HRIINE oERGRI J2adsk @mBhIsCODP aNEAMttEe McciBhRAAPLRBNES
for purposes of descrijbhing the aforenentioned aspects, but one of

ordi nary skPYmoredrapgait §F%) agtepnasdéByni ze that nany furt her

conbi nati ongyg8d Per MUiAGARNG, AWce¥@hbRAHS 388 RERT onihiBe ROSREREL 1310 that
Accordingly, the described aSpects are intended to enbrace all such

al t er at i onsrecpive infaraeiiongommacoier dngannelnls 1 06atinfoad kxamtlhithe rehevepidd Pt
and scope of,{ hg ARRANAF. Ll APy kY hRIIRE: (S8 dd1e X LERt s ARl ide

term"includes’ used’ i n el escription or
cl ai ms, suclecteedrinf@miatidie nDadodubatdbsyimiolsush ienibe aaalprdrgra gocesdoan31d

2t ansi 11 ORHECTBY 48 08 PR BGFEHGY ol o e b BPH MGFmeL SEGd r
ei ther the dedeaclerrsd@sedss n&ﬁmmioﬁs%%hmemh,aimuéi SabBRRlait® thEe@d, unique
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FOLLOWS: scrambling sequences, and/or other suitable types of information. In one example,
access point 1302 can employ processor 1314 to perform methodologies 800, 900,
1000, and/or other similar and appropriate methodologies. Access point 1302 can also
include a modulator 1318 that can multiplex a signal for transmission by a transmitter
1320 through transmit antenna(s) 1308.
[0086] Fig. 14 is a block diagram of a system that coordinates identification of
acknowledgement resources and communication thereon in accordance with various
aspects described herein. In one example, system 1400 includes a terminal or user
cquipment (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 vig 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 rclated to UE 1402.



| . A nethod for assigning uplink acknow edgenent (ACK) resources for a
user equi prrentﬁﬁ’&}UE%‘rl n a wreless communi cation system includin

i denti fyi 03 which a persistent assignnent of E&HYBHI¥HE Sén
resources is to be established; identi fj/sl ng uplink ACK resources for
use by the identified UE, and conmtfuni cating an explicit
assignment of the identified uplink ACK resources with the persistent

assi gnment 9& dﬁiﬁﬁ%lﬁgb%ait‘ib? Qar &?ﬁw ﬁ]%éCSFCQ‘ t4li]$ f g%ﬂf&?mm%o%foggﬁib (gf E}nﬁl{(or

claim1, wher comuni ca es c nicating
ACK i ndex cotheesipolad amapooyirtase melémtiolﬁge&:l Hm%ésorauratsesndmdeaa davnlatonk

[ whor i n CRE S, BALPRY 1 AEraRe CERARY AgUaPIt: HRO e

i ndex corregpend(9)g4o® the identified ACK resources |n a nessage on a

downl i nk data channel via Layer 3 (L3) signalin 4, The, met hod of
any one of &%7hs | tHesls ¥1@F?ﬁ%§raq ﬁﬁ’?ﬁﬂ%“g‘ﬁo%lthagéa&ilﬁﬁﬁ“ Hischie Taggarces
resources f @l BRGmRAcali®Y &f dnl e{cﬁﬁoMgégeﬁdehh I@ﬂ;eco% a?ﬁ%&at@@'ﬂﬁ’f H)%thms 1500

resource assi gnnent s and one or nore second at are schedul ed

via one or froreprasomed ef iediedhme fgnctignal ﬂi@ckmewhmh @h led Aingtianal \b&@keuthat
the allocat kc{};gct hﬁ%ﬁ{:‘i’l‘%ﬁs &l é’}}lén?&i @ti h{gééss&e&%&?a?@ OpggljﬂblLB on‘{f?ér&ﬂ*if

resources fo resource
for uplink AGKweesoApeesuf bi00tdae boeplomented & sHodnBl (&LEsNofe B'ﬂh&) and/or

met hod of cl ai n,the creatin fir our ce

el udes. al POUATSHAE TvEE v ergRidudas e ST OHREaER Readermies
for the firgatrgsereaiRodl peatenh@iRiret tRGgef@at hitd 2 BREENA 504 for
resource pool includes allocating a second portion of the avail able
upl i nk ACK FRIBBUREEnEg: aburndiedgpapisienit assigameih f fGopupunifshen Jpsourrey et

for the Sec@%sfa@rﬁﬂﬁg eﬁ:ﬁncﬂ@l@!igement resources.

[0088] Fig. 16 illustrates an apparatus 1600 that facilitates determining
resources to be used for communication of an acknowledgement from received index
information. Apparatus 1600 is also represented as including functional blocks, which
can be functional blocks that represent functions implemented by a processor, software,
or combination thereof. Apparatus 1600 can be implemented in a UE {e.g., scheduled
UE 430) and/or another suitable network entity and can include a module 1602 for
receiving an index as part of a control transmission from a base station, a module 1604
for attempting to identify an offset provided in the control transmission, and a module
1606 for utilizing acknowledgement resources based at least in part on the received
index and, if identified, the received offset.

[0089] It is to be understood that the aspects described herein can be
implemented by hardware, software, firmware, middleware, microcode, or any
combination thereof. When the systems and/or methods are implemented in software,
firmware, middleware or microcode, program code or code scgments, 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, efc. can be passed,



7. The nethod of claimb5, further including: indexing the one or nore

persi stent_resource assignnments to the one or nore first ||Es:
i ndexi ng t'h@2Y#e378%* nore control channels utilized for PSENSWAGAEt he

one or nore second UEs; indexing the fiy, resource pool and the
second resource pool; assi gni ng u& ink PICK resources to a
first UE at least in part by matching an index associated with a

persi st ent ?&%91‘&1%&%&%&%&9%@&1@ Shyt fifatid hbnsWhcihdin | %@ k@ﬁﬁghah tnlﬂ:%sa

first resource pool assigning up res [ Cos et
a second UEpassinggtakdn passimg metwoyk ratsolssiog, @n | ndex associ at ed mnth a

trol ch that sched th d
Cacond rosolVell pool Forg: HEPS RRGRCH B S iR PR s can be

al l ocating uﬂpil:mekesd @ﬁmarhbmgesa(ecgo,nmfedm@l fu@.f:t1dﬂ]@| aritKsoAGH) fhes peifde@Sthe
that is shared :% he o e or ngre fi.irst UEs and the one or nore
second UEs. fungtionsy &H“@? hgjspitware; et ean b, sietrg; lHgnemory units and

mai nt ai ni Ngegechicl B4 protdQ¥rsS elthefrﬁ’émér? &ni @@n B¢ iMREBRES wltEh e pbEIYHEe
aSS|gnnentS to the " one or nore firs nalntalnlng a

second i ndesxigwel fopfhet precassns. oy wmhecaé@m #29| b hermmanisatively Foupteds tor the
schedul i ng hnﬁﬁg&g"QQMQBEﬁmﬁ%ﬁgqﬁﬂgﬁgﬁnﬁ%%' d ndexi ng uplink ACK

resources i e conmon I esour ces.
[0091] What has been descrlbed above includes examples of one or more

aspects. It is, of course, not possible to describe every conceivable combination of
components or methodologies for purposes of describing the aforementioned aspects,
but one of ordinary skill in the art can recognize that many further combinations and
permutations of various aspects are possible. Accordingly, the described aspects are
intended to embrace all such alterations, modifications and variations that fall within the
spirit and scope of the appended claims. Furthermore, to the extent that the term
“includes” is used in either the detailed description or the claims, such term is intended
to be inclusive in a manner similar to the term “comprising” as “comprising” is
interpreted when employed as a transitional word in a claim. Furthermore, the term
“or” as used in either the detailed description or the claims is meant to be a2 “non-

exclusive or.”



10. The method of claim9, further including assigning uplink ACK
resources to a second UE that is scheduled wwth a control channel at
| east in part by transmtting an index of the control channel as

mai ntai ned in the second index set to the second UE or by
transmtting the index of the controk7channel and an offset

o more i Aps BN e HEpEE AIE AP BT Lt her el uding
aSSI gning uplink ACK resources to a first UE with a persistent

resource @ssi gAREY fodbsighRgSinl elakda@fe& efpdht REKPECLobBd rdd P lisk uigMekt (UE) in
resources fromthe commo i nk ACK resources having an

i ndex cor"r“é?bﬁﬁﬂ?’?f@‘“f@“ﬁ'ﬁmrﬁhﬁl&‘)‘%‘“ﬁ)f the persistent resource assi gnnent
to the first UkntifingedEfespondicnftetessipiveni of choxnuaitativtresopes s todeent
resource agsikgamrent offset by an amount of uplink ACK resources
assigned to the gne or [e sec Wi rel ess

comuni cat i oneH) P&I{“EEBK’?\%‘T%S rri’@"H’yﬂ“:‘dcm' e %‘?flory that stores data
relating to acmmka&z&ntcemm aaaénmm:nf tivhideptificd opimUATIC wéolmon witkhoprrsest ar e
to be peraﬁ&h@ﬂ%ﬁ@é&@%&@d@%%@@t of acknow edgenent (ACK)
resources; and a processor configured to select ACK resources
to be used by the wireless termnal fromthe set of ACK resources and
t o communz.cat ahemqied sictinel) vhagshegnnmnticatds ittus cormknicoingarnplsa i Cyn
resour ces; @é}%ﬁe&oﬁﬁgu ifd l&eﬂ@ﬁhaﬁ@cﬂ:fcegn 2 blRabRG! SthndGKLLBSqURCeS to
the wirel €ss ter e w rel ess conmuni cati ons apparatus of

cl ai m 12, Si§lA¥Bei n the processor is further configured to allocate ACK
resources fromthe set of ACK resources for one or nore first

wi rel ess {er Mgl k006 08 RPLSRLANSHARL: hEAAMESE AR IRTEN: S

and one of nore ni cat e

schedul edingexgowsarending thibe lée“Eﬁfﬁt“-r%l’eS%‘FF&Whéf“?Fage isi dow'im‘f dafrﬁ@ﬂw Y“'é‘f%%’s
conmuni cas (ignsgnappar at us of claim 13, wherein the processor is
further configured to allocate a first set of ACK resources for the

one or nore first wireless termnals and a second set of ACK
resour ces 4f or TRBetbAIET T onof drineldp hdiritr nsludisaalipatingoplink ACK regayreesfpjq
W rel ess etk Gat R nGh & patiad idsisedt reedustk osigiientydne breionmdrérecopd OEselss Or

i's furthermgccﬁgjuie?%&gO‘ITQW@,{DL&?Q’L&&@ shared set of ACK resources for

the one or nore first wreless termnals and the one or nore second
wreless termnals. 16. An apparatus that facilitates allocation of
acknow edge e nthe et ailbf 86 4] whein\We i8S ing Gleaaating a fitsomos yegbe for uplink

i ncl udi ng ‘ACK resources for the one or more first UEs and a second resource pool for uplink ACK resources for the

ane or more second UEs.

6. The method of claim 5, wherein the ereating a first resource pool includes allocating a first
portion of available uplink ACK resources for the first resource pool, and wherein the creating a second
resouree pool includes allocating a second portion of the available uplink ACK resources that is disjoint

from the first portion thereof for the second resource pool.

7. The method of claim 5, further including:
indexing the one or more persistent resource assignments to the one or more first UESs;
indexing the one or more controf channels utilized for scheduling the one or more second UESs;
indexing the first resource pool and the second resource pool;
assigning uplink ACK resources to a first UE at least in part by matching an index associated

with a persistent resource assignment 1o the first UE to an index in the first resource pool; and



means for identifying acknow edgenent resources for an access
termnal to which a persistent assignnent of conmuni cation resources
is to be communicated; and means for conmunicating an explicit
assignment of the identified acknow edgenment resources to the access
termnal with the persi stent assi gnnméht of conmuni cation resources.

17. The appar a‘sglgsag%]éhn% %k rcsou ces {0 %Igettggpg:gﬁrl%%] H'rgdalqu matchm%an mde Q)@i& l{] t he

al I ocati ng ackn enent ‘resource e ‘acces
persiste m'nhagmtrgirvh@m theyfechedyispriinicecad VBie b B i BeS8opd TR PP‘?‘ r st
resource pool; and means for all ocatl ng acknow edgenent

resources, f or ces, Secon r

pool . IS. 8I'he gg%ﬁng?%u'algﬁ wﬁ’e et { 1 e acalF]&rr%c des creatin mmon %:égﬁgﬁ#* Ak

al | ocat i ngsosredethatit sc!;etgielxrémomroe@%ﬁ@@éESﬂ@rthetOhfeoraJe@E@@d #mnal with the
per si st ent assignnent of conmuni cati on resources and a schedul ed

access termn }‘ r.0 op’go squrce pool. 19. A conputer-readable
medi um %C| Ug %ﬁmomj&}a’ ggeé'm?lo&gcaum ng a conputer to allocate

acknow ed genentin(iibK) fistdgioteciodhefopy or grolg g@sistanf tesauree appgnmenistiatit ong e'sour ce
assi gnment,qk Res@ypd r el ess conmuni cation system and code for

causing a conputer to sen xplicit assi nt f . ocat ed
ACK resour ces "EWH"‘t“ﬁé“Eﬁé‘F‘?Pﬁsgg"t’%’(@’?@ﬁ’?‘(‘,‘%wﬁ@ﬁ zetdg ‘ﬂ‘?"h@@l’
20. An i ntregradredcond UEsantl t hat execut es corrputer-execut abl e

i nstructions foeGo0kHIARRGLM.L § 50 HHRR péo@sfum hBK rfulciowl edgenent
(ACK) transm ssion, the instructions including:

10, ‘The method of claim 9, further including assigning uplink ACK resources to a second 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 second UE or by transmitting the index of the control channel

and an offset determined by an amount of uplink ACK resources assigned to the one or more first UEs.

1. The method of claim 9, fusther including assigning uplink ACK resources to a first UE with a
persistent resource assignment at least in part by selecting uplink ACK resources from the commaon pool
of uplink ACK resources having an index corvesponding to an index of the persistent resource assignment
to the first UE or corresponding to the index of the persistent resource assignment offset by an amount of

uplink ACK resources assigned to the one or more second UEs.

12. A wireless communications apparatus, including:

a memary that stores data relating to a wireless terminal for which communication resources are
to be persistently assigned and a set of acknowledgement {ACK) resources; and

a processor configured to select ACK resources to be used by the wireless terminal from the set
of ACK resources and lo communicate a persistent assignment of downlink communication resources and

an explicit assipnment of the selected ACK resources to the wireless terminal.

3. The wireless communications apparatus of claim 12, wherein the processor is further configured
to allocate ACK resources from the set of ACK resources for one or more first wireless terminals with
one or more persistent resource assignments and one or more second wireless terminals that communicate

when scheduled via one or more control channels.



determ ning resources for uplink ACK transm ssion for a user

equi prent (UE) to be persistently assigned downlink comrunication
resour ces; and sending to the UE a persistent resource
assignment that explicitly assigns the determ ned ACK resources to
the UE and persistently assigns downlzfnk conmuni cation resources to

the UE. 4. The wireless communications apparatus of claim 13, wherein the processor is further configured
to allocate a first set of ACK resources for the one or more first wireless terminals and a second set of

ACK resources for the one or more second wireless terminals.

15. The wireless communications apparatus of claim 13, wherein the processor is further configured

to allocate a shared sef of ACK resources for the one or more first wireless terminals and the one or more
second wireless terminals.

14. An apparatus that facilitates allocation of acknowledgement resources in a wireless
communication system, including:

means for identifying acknowledgement resources for an access terminal to which a persistent
assignment of communication resources is to be communicated; and

means for communicaling an explicit assignment of the identified acknowledgement resources to

the access terminal with the persistent assignment of communication resources.

7. The apparatus of claim 16, further including:
means for allocating acknowledgement resources for the access terminal with the persistent
assignment of communication resources from a first resource pool; and

means for allocating acknowledpgement resources for a scheduled aceess terminal from a second

resource pool,

18. The apparatus of claim 16, further including means for allocating acknowledgement resources for
the access terminal with the persistent assignment of communication resources and a scheduled access

terminal from a common resource pool.

19, A computer-readable medium, including:
code for causing a computer to allocate acknowledgement (ACK) resources for 2 user with a
persistent resource assignment in a wireless communication system; and

code for causing a computer to send an explicit assignment for the allocated ACK resources and
the persistent resource assignment to the user,

20. An integrated circuit that executes computer-executable instructions for coordinating resources
for uplink acknowledgemant (ACK) transmission, the instructions including;
determining resources for uplink ACK transmission for a user equipment (UE) to be persistently

assipned downlink communication resources; and

sending to the UE a persistent resource assignment that explicitly assigns the determined ACK

resources to the UE and persistently assigns downlink communication resources to the UE.



