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[0002] The following description relates generally to wireless communications,
and more particularly to providing a mechanism for repeating ACK for a receive data

transmission using a transmission pattern.

L. Background

[0003] Wireless communication systems are widely deployed to provide various
types of communication content such as, for example, voice, data, and so on, Typical
wireless communication systems may be multiple-access systems capable of supporting
communication with multiple users by sharing available system resources (e.g.,
bandwidth, transmit power, ...). Examples of such multiple-access systems may
include code division multiple access (CDMA) systems, time division multiple access
(TDMA) systems, frequency division multiple access (FDMA) systems, 3GPP LTE
systems, orthogonal frequency division multiplexing (OFDM), localized frequency
division multiplexing (LFDM), orthogonal frequency division multiple access
(OFDMA) systems, and the like.

[0604] In a wireless communication system, a Node B (or base station) may
transmit data to a user equipment (UE) on the downlink and/or receive data from the UE
on the uplink. The downlink (or forward link) refers to the communication link from
the Node B to the UE, and the uplink (or reverse link) refers to the communication link
from the UE to the Node B. The Node B may also send control information (e.g.,

assignments of system resources) to the UE. Similarly, the UE may send control
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SUMMARY
[0006] The following presents a simplified summary of one or more
embodiments in order to provide a basic understanding of such embodiments. This
summary is not an extensive overview of all contemplated embodiments, and is
intended to neither identify key or critical elements of all embodiments nor delineate the
scope of any or all embodiments. Its sole purpose is to present some concepts of one or
more embodiments in a simplified form as a prelude to the more detailed description
that is presented later.
[0007] In accordance to an aspect, a method for a wireless communication
system, using a repetition factor to determine how many times a first acknowledgement
should be repeated in response to receiving a first data transmission, selecting an

acknowledgement transmission (ACK TX) pattern, wherein the ACK TX pattern



[ 0007] I n accordance to an aspect, a nethod for a wirel ess

comuni cation system using a repetition factor to determ ne how nmany
tinmes a fi %%HV\Aedgerrent shoul d be repeated in re e to

recei ving "@2}&2{%@ %at a transm ssion, selecting an ackniﬁ@gﬁ’&?{%’ﬂls“
transm ssion (ACK TX) pattern, wherein ghe ACK TX pattern WO

2008/ 028006PCT/ US2007/ 077180 061841 3 conprises of resources
information for a plurality of blocks used for transmtting the first

acknow edgeggﬁ% : ek L1 I ' i "

acknow edgenen %365%8%‘%1?%3 mtf%ﬁﬂaﬁgn K@%ﬁa@g? ¥glr° %@qf%%%’girﬁ%smé%@ rth ance
wi th an aspéct ackaowktipouknt,cnd &ansinting sep catmtiyy tedasti aokn syl stgements
transmtting a first, a edgenment in response to receiving a first
dat a transmg%cgf %@éﬁ‘%‘é@ﬂ? "Set of tones and first set of synbols
of a frame, [(@08] t r ansiiatédrdgict Bah bh bslectas kROl EaeMRNEss chmiRERMNHE t 0

receiving the first data transm ssion using a second set of tones and
second set ofSteEy HsBIAtEE afirstaghmowiceementin fosaonse fastecwng afiryt dalés and

the second g&lsnBdsidnQRBS 01§ OF SNARLRA ifsPsBBENNPLRYT 2 3AFh fify T 1 St
set of synbols and second set of synbols are orthogonal to each

ot her. [ 0009psmiting thedasicekwivtiedeamentierespepe ta teceiving teditstidera a

wirel ess co B i Vi 1 Nj i mum repetitio .
factor that %gél%go%le@ﬁlg%es%ogl%%t%%tgﬁ{eg}a 1?#13&20% 5 s‘?fls C nl(S)0 %gra%lrefe‘?’l I
be recei vedthedmttacimilmomegaml the ssbnd s nfwnssiro artlpgbha tmeashiotgr hittethe first

maxi mum r epeti tion factor erein the first transm ssion pattern
conpri ses o?etlpgiy&a?piseag‘dis @8&%‘%&0585(@?03?argoﬁﬁ?ﬁoﬁf‘lit_f’§a°t§'f°tlﬂﬂrocks used for
receiving t[omodj rst aakoeNREGRE BhothaRspeal, b ogaddTer 4 Raeldgces based
on the first transnjssion pattern for receivi ng the first

acknow edgeRERPULEFPLGYSFeM T REd DA HIENCPGRIon irctar dha gnstigetps divd

rel ated endgumbd¥®rRE aQfst acknowledgement will be received, determining a first

transmission pattern using the maximum repetition factor, wherein the first transmission
pattern comprises of resources information for a plurality of blocks used for receiving
the first acknowledgement, and allocating resources based on the first transmission
pattern for receiving the first acknowledgement.

[0010] To the accomplishment of the foregoing and related ends, the one or
more embodiments comprise the features hereinafter fully described and particularly
pointed out in the claims. The following description and the annexed drawings set forth
in detail certain illustrative aspects of the one or more embodiments. These aspects are
indicative, however, of but a few of the various ways in which the principles of various
embodiments may be employed and the described embodiments are intended to include

all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] FIG. 1 illustrates a wireless communication system in accordance with
various aspects set forth herein.
[0012] FIG. 2 depicts an example communications apparatus for employment
with a wireless communications environment,

{0013] F1G. 3 shows transmission patterns of downlink and uplink using an
HARQ scheme.
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[0016] FIG. 6 illustrates a sample methodology for facilitating HARQ process
for ACK/NAK transmission.
[0017] FIG. 7 depicts an exemplary access terminal that can provide feedback to

communications networks.

[0018] FIG. 8 illustrates an exemplary base station that can be employed in
conjunction with a wireless networking environment disclosed herein,

[0015] FIG. 9 depicts an exemplary system that facilitates providing feedback to
a wireless communication environment in accordance with one or more aspects.

[0020] FIG. 10 depicts an exemplary system that facilities repeating ACK/NAK
using a transmission pattern accordance with one or more aspects.

[0021] FIG. 11 depicts an exemplary system that facilities repeating ACK/NAK
using a transmission pattern accordance with one or more aspects,

[0022] FIG. 12 depicts an exemplary system that facilities repeating ACK/NAK

using a transmission pattern accordance with one or more aspects.

DETAILED DESCRIPTION
[0023] Various aspects are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. Tn the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more aspects. It may be
evident, however, that such aspect(s) may be practiced without these specific details. In
other instances, well-known structures and devices are shown in block diagram form in
order to facilitate describing one or more aspects.
[0024] In addition, various aspects of the disclosure are described below. It
should be apparent that the teaching herein may be embodied in a wide variety of forms
and that any specific structure and/or function disclosed herein is merely representative,
Based on the teachings herein one skilled in the art should appreciate that an aspect

disclosed herein may be implemented independently of any other aspects and that two



[0014] FIG 4 shows transmi ssion patterns of downlink and uplink using
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using other structure and/or functionality in addition to or other than one or more of the
aspects set forth herein. As an example, many of the methods, devices, systems and
apparatuses described herein are descried in the context of an ad-hoc or
unplanned/semi-planned deployed wireless communication environment that provides
repeating ACK channel in an orthogonal system. One skilled in the art should
appreciate that similar techniques could apply to other communication environments,

L

[0025] As used in this application, the terms “‘component,” “systemn,” and the
like are intended to refer to a computer-related entity, either hardware, software,
software in execution, firmware, middle ware, microcode, and/or any combination
thereof. For example, a component may be, but is not limited to being, a process
running on a processor, a processor, an object, an executable, a thread of execution, a
program, and/or a computer. One or more components may reside within a process
and/or thread of execution and a component may be localized on one computer and/or
distributed between two or more computers. Also, these components can execute from
various computer readable media having various data structures stored thereon. The
components may 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).
Additionally, components of systems described herein may be rearranged and/or
complemented by additional components in order to facilitate achieving the various
aspects, goals, advantages, efc., described with regard thereto, and are not limited to the
precise configurations set forth in a given figure, as will be appreciated by one skilled in
the art.

10026] Furthermore, various aspects are described herein in connection with a
subscriber station. A subscriber station can also be called a system, a subscriber unit,
mobile station, mobile, remote station, remote terminal, access terminal, user terminal,
user agent, a user device, or user equipment. A subscriber station may be a cellular
telephone, a cordless telephone, a Session Initiation Protocol (SIP) phone, a wireless

local loop (WLL) station, a personal digital assistant (PDA), a handheld device having
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| ndependent lst)r/ipsc,).f .),%?oyica? tdpsﬁsr (e?gipc%%}pgctad?s% (Egitdiéi&?versatile disk (DVD)...), smart
cards, and flash memory devices (e.g., card, stick, key drive...). Additionally, various
storage media described herein can represent one or more devices and/or other machine-
readable media for storing information. The term “machine-readable medium® can
include, without being limited to, wireless channels and various other media capable of
storing, containing, and/or carrying instruction(s) and/or data.
[0028] Moreover, the word “exemplary” is used herein to mean serving as an
example, instance, or illustration. Any aspect or design described herein as
“exemplary” 1s not necessarily to be construed as preferred or advantageous over other
aspects or designs. Rather, use of the word exemplary is intended to present concepts in
a concrete fashion. As used in this application, the term “or” is intended to mean an
inclusive “or” rather than an exclusive “or”. That is, unless specified otherwise, or clear
from context, “X employs A or B” is intended to mean any of the natural inclusive
permutations. That is, if X employs A; X employs B; or X employs both A and B, then
“X employs A or B” is satisfied under any of the foregoing instances. In addition, the
articles “a” and “an” as used in this application and the appended claims should
generally be construed to mean “one or more” unless specified otherwise or clear from
context to be directed to a singular form,
[0029] As used herein, the terms to “infer” or “inference” refer generally to the
process of reasoning about or inferring states of the system, environment, and/or user
from a set of observations as captured via events and/or data. Inference can be
employed to identify a specific context or action, or can generate a probability
distribution over states, for example. The inference can be probabilistic—that is, the

computation of a probability distribution over states of interest based on a consideration
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061841 6 radio technologies and standards are known in the art. For clarity, certain aspects of the
techniques arc described below for uplink transmission in LTE, and 3GPP terminology
is used in much of the description below.
[0031} Single carrier frequency division multiple access (SC-FDMA), which
utilizes single carrier modulation and frequency domain equalization is a technique. SC-
FDMA has similar performance and essentially the same overall complexity as those of
OFDMA system. SC-FDMA signal has lower peak-to-average power ratio (PAPR)
because of its inherent single carrier structure. SC-FDMA has drawn great attention,
especially in the uplink communications where lower PAPR greatly benefits the mobile

terminal in terms of transmit power efficiency. It is currently a working assumption for



wi rel ess connection capability, or other processing device connected
to a wreless nmodemor simlar nmechanismfacilitating wreless
conmuni ca processi ng device. [0027] Mor eover i OUS
aspects o?vb%) @F’Birgggﬁadescrl bed herein may be inplenent eﬁcﬁg’géﬂ‘lﬁ%’%d,
apparatus, or article of manufacture usgng standard progranm ng

and/ or engi neering techniques. The term"article of manufacture" as
used herein is intended to enconpass a conputer program accessible
fromany co ihsRdalL e 0 | e,
comput or - ool a HBEABR SN, FOGI D e Yorm o EREA T éoﬁev?é&%ﬁet. c
st or age dede"@si\(e g., hard di sk, floppy di sk, rragnetlc strips.

optical dis . g |sk ( ltal ve

(Bvpy 3 S Hiaf 5w SERS ohhdital ien S Blifens HELD xmgcg?f“dfﬁmtﬂae
key drive. d()wnlﬂﬂt(hnﬂls&rg@d tayrierViadguents cﬁﬁﬁibﬁi&ﬁlltﬁm&hﬁ%mﬁm\/f)% the Btk
can repr eser&%ﬁgﬁg ((c)r%r %q—devl ces_and/ or ot her i ne-readabl e nedi a
for storing t3 (Rartiiep the ﬁﬁ%ﬁpﬁ@nﬁ\éﬁﬁawt% HEHPIG N ceithogonal
include, W hiveiticReWAEh! drfbk€ dotony k88 %o 9?%9@'1}"&13‘3‘91@ VL QMtarrier
ot her medi a capable of storing, confaining, and/or carry

i nst ruct i onfgy bamerglatedayith da[ta)olzaew%méulamm@mh@&some ec@emgﬁhalﬁ;tfluqnsy
used her el ngi g2t BRENN 1) 35 (A0SR F ASABE e LhEUSI SLED

Any aspect or escri rern as ™ &xe npl ary
necessari | yb¢twe¢leacb@nsiisuh@dmas mpy bt éxeddnd theaoiukamtrm@e ofisibcarders O ity

o1 esent conbopreni: B boneyer BErGhofh SRleaBRGN Aol L sy Besdviht

the term "osf 5ineH: MMended fblOaB%@dﬂnBﬁhdhﬂ&h@lmqvlﬂ,@randrlﬁt—mstfﬁﬁﬁ's?é?c
excl usive or That is, unless specified otherwi se, or clear from

context, " XbEWHI 9§f%9MHZBIHE§wF%{I‘éﬁ@ééPC?@YWé%ﬁT Whie of t he natural

i ncl usive tatio U
enpl oys bo!tO ﬁ}v g\y] and Br!f'Si hleﬂﬁgtrét%ﬁp %e;@ési(‘;mh‘aéﬁa ?Stgﬂtmp étg;ﬁe any

of the forebwe ﬁ@tlomisltiﬁﬁc@mulﬂp&ﬁ taddinals d24), sudheasamaylbcluegzédah cangdndham as
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the terns t enerally to the process of

nf er re
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and/ or user gédpfiphR 5@1 iIRErARPRNNRE k@RS pAR SAR] HES MNPa ©YENhE 1a0d/ or
data. Inference can be enpl oyed to identify a specific context or

action, or &hntegBnesiarcan @f%ﬁ%bhbﬁelsiaﬂyn éﬁdé‘%frlis@eﬁr@ﬁ? aRpedepeidangs the or
exanpl €. Theoddik i SRER 1EAINNAS URHOIRInblok fsddBloabify, o bR LABRULRILAN

of a probability distribution over states
consi der at i 2 MAPb 0OFHORFOWE PO T SROBT ARTT (S0 th)ﬁti&dﬂlie? amﬁs dedoadimnd
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results in tekgectonistse tredsceinerahibsysameBEFS). STIar tedt tdettos’ dhn @dferao 8 ®TSOf
observed events .and/ or stored event ata, whether or not the _events

are corr el afEHPTiI§ CRYQRLRE rEATRFIn F RATESKE IaRiChNS LeTRY s p9rd- EQBMt s
and data comto&&m&paems%mmaslect@%%mhaﬁa@ HlSkyBicBHER R ated within the

base station for the cell. The transmission techniques described herein may be used for
a system with sectorized cells as well as a system with un-scctorized cells. For
simplicity, in the following description, the term “base station” is used generically for a
fixed station that serves a sector as well as a fixed station that serves a cell.

[0034] Terminals 120 are typically dispersed throughout the system, and cach
terminal may be fixed or mobile. A terminal may also be called a mobile station, user
equipment, a user device, or some other terminology. A terminal may be a wireless

device, a cellular phone, a personal digital assistant (PDA), a wireless modem card, and



[ 0030] The techni ques described herein may be used for various

Wi rel ess conmmuni cati on networks such as Code Division Miltiple Access
(CDMA) ne i Division Miultiple Access (TDWR) rks
Frequency 3@§?§§bﬁl tipl e Access (FDVA) networKks, o?ﬁ'@/@@ﬂ’&?"”ﬁﬁ%
(OFDVA) networks, Single-Carrier FDVA (§C- FDMA) networks, etc. The
terns "networks" and "systens" are often used interchangeably. A CDVA
network may i nplenment a radi o technol ogy such as Uni versal

W deband- CORR LV EOUR)  anc Lan S AURat ML okt e e ayegons o

| S-2000, | 5t@slowntink SdaHénk sizang @ias mocADVRherdetwtink (ardiyrwardlirddresiérs &

radi o techng| o such..as,. bal st fo ile Co i cations
(@M. CRENRORRE R R PRt ¥ heny i e CrathroliBgye Suiok (3
Evol ved UTR&vEise LiliBA¢fersItERE B02nuhicatibERk 86 tkGermtiREF 08026430 stations.

Fl ash- OFDVO, %c. UTRA, E-UTRA, and GSM are part of Universal Mbile
Tel econmuni bn sy ST MCpfieyd elyiegtuce 2 7SS Peptioder {30 rryplpstodase
upconi ng r ekeasn 190 ahdMiSvidbadootSSiokabd Eé%ﬁo%%se%fa%ﬁ%m@%%a },J'VWCS;

and LTE are described in docunents froman organi zation naned "3r
Gener at i on PigiHiEH srphpeqtyre; hase statiaedH) may domPOG0at witene pidtied ag n
docunents ffom. &Bgﬁﬁg -al: 1.0 iy i tner.shi

Proj ect 2" E‘SGP rZ? : egégsg/%lréhotﬂg%?gaﬁdg{“geogﬁﬁ%ﬁogiogga%'}%%? pé’%néi?j%l%ds
are known i accessderannal aF@rneet the inpyimureddtaran: tsipac bs sppottitEbit the Forivatde s

are describ L, ow for upl.ink transm ssj.on.i,n LTE .and 3GPP,

t er i nol ogyﬁrl(‘jks}?n sed§ I caé?nfwgenbg%%ﬂl af gynp ?%&.ﬁe %Ugii]}@ikﬁ@&e

carrier frecmotyhathel) Sbpbe Mlsinitldeoae BRARRIL Recsk B to Wi SReddlidrinizes

single carrger %Jfl ation and frequency donmain equalization is a

t echni que. E‘ﬁﬁ%ﬁl detaomnpugcation Y8y AReyE BOR IS aLSsEiEIminglyo pReoTdRaTe

overal | compcexipot@s those of OFDVA system SC FDVA signal has | ower

peak-t o- ave{@ge power ratio (PAPR) because of its inherent single

carrier str{¥80ke. sdFighvaandbisurtmmegn edhocertiaptnemd/scmsplondal wiyeléss

e o o pSampbARh BRRE! Sod, ANREQFAE G AL, EAR 1S eh¥0 can
power e A G S

mobile termnal 1n terns of transm r ficrenc

current |y acaovprise nge assonebhicotativos 202400260 68h0236AGRTEL L5206, H0%ii1,80
061841 8 uplrei nalg eg}ll t lee accessc?%():herre i,n 3GPP Long Term Evol uti %
(LTE), or EVEFVed URA™SHOSR M CHEONY# 1/ §25 A0 GuR e 1o rpe gi/aneymobile
di vi si on muligviqek €84.ngs [IEEMd, eschtbase @ain 20D kaaievidt behRusiadtion@bverage

frequency division multiplexing (SC-FDM on the uplink. OFDM and
SC- FDM par t [ PORTEHET BpeleRciaVRIed W s eRoeraphs X%, [dreiaiohbhal

subcar ri er sp0aMhb6d2 28 0&. S2uck @m&kmrﬁ ng @dﬁlrcgﬁlpl;i% @éaﬁsﬁm?e% ché?lil Rfta SLC.

Each subcan-ier may be nodul ated wt ata. I'n general, nodulation
synbol s ar ereseifer chiping ¢eh pf whigle genyindermepmpuisetdpl @RV of somponetityasworinted
domai n wi t h, S FQfied t j e ,acent .subcarriers
may be fi xeg, glr%g)x{{tﬁeg{ug%g nr? u n%gﬁg%?ég’ﬂgg%%%ﬁsé% S %r’r%l;l/l ItB)gexers’
dependent ofendvislagyrs tdermulpheteis citnitennds anhe fdek.),ge wilNbeafpt&ifial byaone

syst em bandy '.I?t h of 5 % %:10%7#1{ or .a system bandw dth of 10 Mz,
and N = 2048 1% B saivart By %f"%/ﬁé%m% GENERAPTCNTREY be
any i nt eger phcaks)éaptdp8d3diifdlgcondminitativh aties, Randhdl@ tassutR@IBkpdscat i on
system 100 vmt“h rTuJ.ti Ig e . . )
satellite radios, Elo al positioning systems, PDAs, and/or any other suitable device for
communicating over wireless network 200. System 200 can be employed in
conjunction with various aspects described herein in order to a flexible pilot pattern.
[0037] The transmission techniques described herein may be used for various
wireless communication systems such as CDMA, TDMA, FDMA, OFDMA, and SC-
FDMA systems. The terms “system” and “network™ are often used interchangeably. A
CDMA system may implement a radio technology such as Universal Terrestrial Radio

Access (UTRA), cdma2000, etc. UTRA includes Wideband CDMA (W-CDMA) and



base stations 110 and nultiple termnals 120, such as may be utilized
in conjunction with one or nore aspects. A base station is generally
a fixed s t communicates with the termnals a be
call ed anﬁé@%@ﬁs}sg@l nt, a Node B, or sone other term ng%g%"@ﬁﬁ“
base station 110 provi des cormmuni cat | omgcoverage for a particul ar
geographic area, illustrated as three geographic areas, |abeled 102a,
102b, and 102c. The term ‘cell" can refer to a base station and/or
LS, cover aageR@ly JERENUIDN Qido SORREIL2DY HEISNNG dsRT Mulals of-
To inprove syst capa ase station coverage ar nbe
partiti onedTPMo systdrn m}mlyerr@midnea ratie azhidogy such hus éﬁo@ﬂrﬁyktan far vabile
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base statio and t

refers to tﬁé”%gﬂﬁ"?aﬁl ¢ |orliIa rsﬁelgu?ncgm Ylﬁlgg %{ﬁ"ﬁﬁﬁﬁ Oﬁlatg%llphmc
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130 coupl es 0 base ti o%s 110 and IJoi:eow des coordi nation. and
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transm ssion on the forward |ink occurs from one access EOI nt to one
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supported b r eleabial] j
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i n accordan }z{arl ouUs aspects. gystem 200, can congpl se one or
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one or nore nobil e devi i l'ustrated, each base ‘station
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il lustrated |
2060, Each BASESIeas g 03R0LhBERS: o AR S0 Mol R A0
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the art. Mbbi I e devi ces 204 may, be, far exanple, cellular phones,
[0040] The LTE dowrilink transmission scheme is partitioned by radio frames

(e.g. 10 ms radio frame). Each frame comprises a pattern made of frequency (e.g. sub-

carrier) and time (e.g. OFDM symbols). The 10 ms radio frame is divided into plurality



[ 0037] The transm ssion techni ques described herein may be used for
vari ous wirel ess conmunication systens such as CDVA, TDVA, FDVA,
OFDMA, an % stens. The terns "systeni and "net " ften
used int eS% Rgea ¢6y A CDVA system may i nplenment a ragg@&zeﬁgﬂﬁgﬁggy
such as Uni ver sal Terrestrial Radi o Accgss (UTRA), cdma2000, etc.
UTRA i ncl udes Wdeband CDVA (WCDVA) and WO
2008/ 028006PCT/ US2007/ 077180 061841 10 Low Chip Rate (LCR). cdma2000
covers 1S 2 y
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I n general, %] %{1 d r}l ger val.ue. [.0039] The s tem may support

a frequency"&ﬁyv‘? 5 u% e} Wm%%or T 8¢ Qirrt‘c?r a?q}’f’%‘i on dupl ex

(TDD) node. rétfangzhsm&BDmdﬁRQSﬁ@@&ﬁmey hivequariedle girandieths: m@ydependised
and downlink transm ssigns and_uplink

for the downli lin

transmni ssi o ‘ﬂ‘ﬁ?}ﬁ re lgﬁtat ARGV M ?A&Q PRETSP H%Baifo({taémfl tUéiq‘UéWé‘j}Ple
channel s. | @Eé&raﬁﬁglw%tenﬁﬁﬁmﬁd PrESHEMGY b&Mﬂ&%ne‘WA{RQ‘%m@ﬁ&@ fpr
both the downl ink and uplink, downlink transm ssions ma%/ be sent in
sone tinme pérpwygst; e@héﬂtﬁ& DricessmaaYdIvisSRionene RehR Ginteslang (g sdrfiemest i ne

peri ods. [Ogﬁp]rggagrcg'g]%cg%w ink transm ssion schene is partitioned by
radio fra

[0043} For example, when the resources and data are ready, the Node B
transmits a data packet to UE. If the data packet is received by the UE, the UE may
transmit an ACK if the data packet was successfully processed or send an NAK if the
there was an error in decoding the data packet. In response, the Node B may retransmit
the same packet if NAK was received or a timer expired before receiving any
acknowledgement.

[0044] Fig. 3 illustrates a downlink and uplink transmission process 300 for an
HARQ process for SDCH on the downlink and ACKCH on the uplink according to an
aspect. A HARQ process on SDCH and associated ACK/NAK. process is shown for a
radio frame 330 of an LTE system. As an example, 5 HARQ processes may be
employed on different sub-frames of the 10 ms radio frame 330. Each HARQ process



(e.g. 10 ns radio franme). Each frane conprises a pattern nmade of
frequency (e.g. sub-carrier) and time (e.g. OFDM synbols). The 10 ns

radio fra L ded into plurality WO
200810280%%@3%%071077180 061841 11 of adjacent .5 FEVYTA ¥V LIRS
(also referred to as sub-franmes or tinmggl ots and i nterchangeably used

herei nafter). Each sub-frame conprises plurality of resource bl ocks,
wherei n each resource bl ock made up of one or nore sub-carrier and

one or nor e %Pé%at gﬁ}@dt@ ngﬁgP@?at?W a?dl'?f‘él%ﬁ{‘ﬁﬁ%f Bl-RchE. Wde@)@n So‘iq
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syot oms, ¢ nECRARD ol Syl PaMRRe Byt Rhar gt AR Ry
channel ( PDSGn @m@b@t%ff@bath@ﬁfﬁk(}@hﬁéﬁ% glanrel 0 L BUEGH). Fhatskk of
themsinply referred to as sgg’agd data channel wherein the

SDCH),,
dat a packet SPTEFEe} WP IFROHEcE Plogki0Zri 1058 é%FOBﬁ%Sf;(&WWS VYRR uEEd
fromthe UEbM@ksrm2@&0a@i@ﬁ@@éfo@x@el%emseqhaﬂﬁ@%wmﬁﬁéﬂ%de S0kt &HBQSQHM he

downl i nk, the Node B may send a transm ssion for a packet and
send one or Syfhods. Tbe loanfimiis Searpscufor erchirpioupradhask of diedee sutels the sae.

correctly bypd g,k blﬁék &Qﬁbé‘iﬁé EfH LR UTRRS ?P%%Jrg 1 GRS dde@%ﬁated

been sent, or sone ot t'erm nation con encount er
[ 0042] An HAﬁ@SDCétéssclmaty the AR Q@ proatds dbscah@hhescin ol banfbr the first set

f t.. L b d
e’ oo eQBzpbud B M-SR G i LSRR B RGeS OREE
transm ssi osynaliolf) hll@datedne cauh virblabreSaRSESIbEk Thay €iry BHSAbLS §ysens. An HARQ

process may have a variable duration that nay depend on the decodi ng
results at [ABITREE ver. An HARQ process nay be for a one UE or

nul ti pl e UEgasr at i NOdrBach E?AC@Q%ce@aﬁﬁ ﬁ'ﬁ%@t@%ﬁﬁkf@g u@i‘ﬁg%ﬁ@ﬂ)on
one HARQ i nterlace. In an aspect, each M%ess may be Sent on
oLy

one HARQ i ntherdiga gorespepdi KN trasgnoissi ca the edink (eg.aising
0043] F B
[ 0043] For eﬁgm&}ﬁ ENRGBsoLRE o[RR ABERE Y éﬂgg hafl{ 8t L& nes aggs%%%e

transmts a dat acket to U IS recel ved
UE, the UE ﬁh@/locata)nsmfz‘cqmcmedch r¢doerce dtoak phithk eévo mlsshmmss]’hﬂ |y

b oesec o AROEUER AR by S OCRERES?s SR S1ARH: R ESSTLMubEe
i f NAK was SBCH Wﬂdbz(mldw&lth {0 hulk§r ot db- &Qﬁ@ﬂs @nd €6 byghod) Mllocated to
acknow edgegﬁﬂ virtual resource block may vary based on system requirements.

[0046] In HARQ, for every data packet sent using a HARQ process on the
SDCH, for example HARQ 0, there is a ACK/NAK transmission using ACKCH, for
example ACK 0. The information needed for setting up of ACKCH maybe sent a priory
using a different channel. In an aspect, the frequency location for each virtual resource
block used for ACKCH on the uplink may be an implicit function of the corresponding
frequency location of SDCH on the downlink. Thus, in this example, the start location
of frequency of 332 within a sub-frame on the downlink is the same start location of
frequency of 362 within a sub-frame on the uplink. Also, as shown in Fig. 3, the
location in time for each virtual resource block used for ACKCH on the uplink may be
an implicit function of the corresponding location in time of SDCH on the downlink. In
an aspect, the start time location for ACKCH corresponding to HARQ process is offset,
shown at 364.

[0047] Fig. 4 illustrates a downlink and uplink transmission process 400 for an

HARQ process for SDCH on the downlink and a HARQ scheme for transmitting



[0044]Fig. 3 illustrates a downlink and uplink transm ssion process
300 for an HARQ process for SDCH on the downlink and ACKCH on the

uplink ac i an aspect. A HARQ process on SDCH Lated
ACK/ NAK p%g(ggdsgg@%sg&shom for a radio frame 330 of an L%Eﬂgs@?ﬁ%%

an exanple, 5 HARQ processes may be enplzoyed on different sub-franes
of the 10 ns radio frame 330. Each HARQ process WO
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the sub-frane _designated for SDCH. For clarity, the HARQ proceéss
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(e.g. using t j ndj.n CK/ NAK: transm Ssi 0
5522360 on- PRECSI SHRBCE hEARKT AR ERRRT S QR AL L AR BE M plen o1
the uplink il timectaddfeqseicy dfcati@nesonaghosdingd ddts assibgmehigmakdt (dlg.icBntrol
frequency for each res ock of t ) S i s the sanme. The
resource bl 8189“%& C{Sés ?ﬁégg{?L¥%°%%B‘-’Vfl{‘]‘g%émﬁ‘i"?ghws}'on of the
sub-frame demugpated A@ra ceskdE SPRTHIM dHsbo o e dd CRINTRR IhrdRkss is shown
sub-carriers and O-DM S))(érbg s) allocated to each virtual resource
95t

bl ock may vy i Sgmsr E asten: dvapesamploofg]ARQmmesses wey byer y
dat a packet i { t s

0. thore | s aPRGE R Pal WEARI-B0RRE 10 o ARt ek AR B bt
The i nf or matiaphe pehedddd fodransmit ditadp udifiefenACEOKHs ey UE. Blas tepangsrdnchy
using a differ nnel ..l n_a the fr ency location .for
eachovi rt uar b AR TuBRef SRRk AT et RRUGR Vo iRl gt
implicit furcld®amodepeheoroisteasipquicknigt. Foedusartiyn| OGARQPrédessSIEH on
the downlink. Thus, in this ex , _the st | ocat j f _frequency
of 335 wi t nFie" Babe rtabigHmenebG e paipre Gk & Friehtt on
of frequency¥omprisd§irtthiirBioirad bidéRs 462201 28 sbddBd YalcbMKrisehlFRial RSousEROWN
in Fig. 3, the location in time for each virtual resource bl ock used

for ACKCH oBlogketlgmiZ0nkackegsonee lock uest for the dpynlnk is mage of sskof tones and
correspondi L ot RIPGhL i I ct,
Che Start o mtEan: Riatdh ity ey RomuOahie RN RS s BInanhEs
of f set, showhe msogeblodonay7 peihg entire sil-frame at eportiodofitht subkframadasignatak

transm ssi OB RITRGE For élggtyf f I-ﬁﬂ{Q process described herein will be for the first set
virtual resource blocks 402-410. The bandwidth (¢.g. number of sub-carriers and OFDM
symbols) allocated to each virtual resource block may vary based on system
requirements.
[0049} For each HARQ process 402-410 on the downlink (e.g. using SDCH),
there is a corresponding ACK/NAK transmission 452-460 on the uplink (e.g. using
ACKCH). Each resource block used for the uplink is made of set of tones and symbols.
The location in frequency for each resource block for downlink is the same. The
resource block for the downlink may be the entire sub-frame or a portion of the sub-

frame designated for SDCH. The bandwidth (¢.g. number of sub-carriers and OFDM



HARQ process for SDCH on the downlink and a HARQ schene for
transmtting WD 20081028006PCT/ US2007/ 077180 061841 13 ACKINAK f or

ACKCH on according to an aspect. The HARQ P
accordi ng%ﬁ%ﬁlbgg&gect provides for an HARQ process forgflsg 7ﬁq7g}sf}ng

ACK/ NAK using transm ssion pattern 450.14The ACK/ NAK transm ssion
pattern 450 may be sel ected based various factors, for exanple the
nunber tines the ACK/NAK is required to be repeated. In an aspect,

there is angiyiBlid)GilbcalRRPELE vﬁ%‘i"ﬁs@&h&é\ﬂo&%§ PSieBgn %ste%"t a

resource (e.g. RQ process resources) and L transm ssi on
pattern (e. IUATKMAK transni ssion resources) The pattern may be one

or nore res e blo [
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tones and synbol s. The location_ in frequency for each resource bl ock

of the two H&tusneys Thisdregugngsy divpion etk el W@&&biw%sstsw which tsaot

sub-frane ogepﬁ.ixg@glgthgﬂmgfof;@gn@ﬁb frame designated for SDCH. For
clarity, the rocess described herein will be for the first set

vi rtual resB'QﬁHe bI oclis dns@@omm(freqvmymmdmp@ﬂwn(ﬂec gaximumbembsf of re-
b ock mmy VLB EERAATRg U AALERRCRS SERER. s R e
process 40 .ZtratfsﬁutoécCKMaMﬁ mmhlrépdnn(nefagtor uBthreg, (BBCHE virtlabfegourse tﬂocks of
ackCry EncREKEEDoF & et BRRE g R Ry Prlbises Shisad o isdiredo o
tones and syamglitA CRINAK G@tre@fitibi fabto® BEISRCHch He VRGN rdsQFOLHIEEksIF OCk
for dowmlink is_t The resource bl ock for the downlink @%{

the entire 2GEGH g’ﬁé r‘@ﬂn‘?gﬂﬁ%ﬂel%‘ﬁd“(ﬁmﬁﬁ@e@%by etd hel digisipyant Sl

SDCH. The
20081028006P %1 u“'(svzom1o‘%l17“1{3%’;’@%l by Rbm SHP R R B BBt Hsion

applies to all the resource blocks within a radio frame. In aspect, the maximum
repetition factor any UE or data packet may be limited to three, thus the frequency
allocated to ACKCH will be divided by three.

[0052] In an aspect, the repetition factor use may be dynamically modified or
preset for each HARQ process. The repetition factor may limited based on maximum
frequency allocated to ACKCH and minimum frequency required to properly transmit
ACK/NAK. In an aspect, the repetition factor may be different for each frame. The
repetition factor may be requested by a UE or assigned to a UE based on measured
conditions. The repetition factor may be preset for a particular Node B and for duration.
The repetition factor may be calculated based on available bandwidth. The repetition

factor may be calculated based on number of ACK/NAK not received by the Node. The



061841 14 synbols) allocated to each virtual resource bl ock may vary
based on systemrequirenents. [0050]In an aspect, the ACK/ NAK may be
repeat ed f, sabepackets sent using a HARQ process. |

reduce ove‘%éa&%{a explicitly notifying each UE the | og%?lpgﬁﬁgéﬁlspi me
when to transmt the repeated acknow edgenents, the resources are
all ocated for each transm ssion using nultiple ACKID. In an aspect,
the frequency used for ACKCH is divided into plurality sets of tones
462, 464 andNbEER rhdy AafhsABP 8GktitidiOtctdr foRf HAR SARILL RO 68 nBilpGK
of ACKCH is divide ijr}lsfreg%erllég)f/i hto a Iqr% it?/s_ of subﬁﬁaockg,
wher ei n eachf Emnes Bedsdkroraysnied iﬂgﬁé@dagatud netheccsgrmy seknowicdgoneay
462, 464 an g ﬁ%}ﬁ/[ﬁﬁ% , 1.581.0n, . & sub-bl,ock i s used
carry out t 8&??%@%’5%%%&?“ g nur?%dgfbgg)?a Vz%g-dﬁjlnggﬁé’m zélégihﬁlhé Bd for
ACK/ NAK t r arignilsigi The relegpicinol Sacoim nialyéde provide aAGKANAK FACK S ssdnoient. In

required for_a dat ket. Ln an aspect, the. sub-blocks.used for
transm ssi ofi" We%é%ﬁﬁ&e r°8nt8F‘PH§}j8 i Wewwelfg&é RV HEIer Thi s
frequency dAUKSIdidadbd ARKGE fics ADIQIvhadRb&vddprbdiyF Med RAMBMNACK gt not
deployed at the time of. invention. [0051] The division in frequency

may depend BY°¥ffe Ui AT AURDBPIGR may adiustihe Fpsticarfasterfar + B&- by a HE
| nthe SyS!RmssFor ex@miifg bhdi @ Fid4! e LAKHA linlsCof BLIANT i dACHIYK

with repetition factor of Three, then the virtua ource bl ocks of
ACKCH f or aheraiiag an pxampleapadtet)i accerdigitn af aspoetdassgl opynaxhmee repotitiornf fagtotJE

is required rLansm ! bt { 0 f, two, .then
the virtual @@%5@%@%{?@6@9‘%%@%&% !isc}%agg}fllrt%%) ga[rjg t%altt\l/eiqalerﬁs in
frequency byeptating tich&CHINAKibgra refetifiGiKGidtok bEttsendata ton HARQ ypicesRsK iy
vary fromonpe radio fr t o anot her .an i yision appli.es tq all
Ve’ r csour ol isedo piltat Soihs reridige ALK Sakubi e R e onsho
repetition fagt@HARY pkdceqr? i @tmnpack®la MBYhabR qhitddiréRekidahé ACRENAKOUS

the frequency all gocated to ACKCH will be divided by three. [0052]1n
an aspect, Phareepern festanotionst ke 195 HARR precssy putfansmiticd o BiEthed or
preset for %ﬁﬂes‘i‘@}%i&% fea SONEIELY gp%gfﬁdnqacté)@&%%; iB¥alalf5 iR QPased
on maxi mum frequency all ocated to ACKCH and m ni num frequency

requi red topjecensdris yansmatteslit 8 URGKAtNAREireh repaatingshes CK/NAR byepepdtitioon
factor may pd%togi&gt%rent for each frame. The repetition factor may be
requested by a of assigned to a UE based on neasured conditions.
The repetit [(B84F act orinnaysgzet, freeset antl dreqecnpatdehitan far thildige AR KNG K or

duratl o, TheheRaLiL G ackr Tm heeel ul pLed besed o1 avell bl o
ACI C/ NAK noYath egginrft. Byr &xafpNogaa trddderissid at sub-frame (or resource block) K, the
2008/ 028006PCPUS2007/ 077180 061841 . i
corresponding transmission of first ACK/NAK is at sub-frame K+4 using resource A
(for example, resource sub-block 480}. The time and frequency location for subsequent
repeated ACK/NAK for the same data transmission may be a function of time and
frequency location of either same data packet or data assignment. For example, data
transmission at sub-frame K, the transmission of second ACK/NAK for the same data
transmission is at sub-frame K-35 using resource B (for example, resource sub-block
482), data transmission at sub-frame K, the transmission of second ACK/NAK for the
same data transmission is at sub-frame K+6 using resource C (for example, resource
sub-block 484), etc. The resources A, B and C may represent time and frequency, code,
channels, etc.
[0055] The corresponding ACK for HARQ process, an ACK/NAK is
transmitted using same set of tones 466 for the first transmission of ACK/NAK and

orthogonal in time. In an aspect, the start time location for ACKCH corresponding to



15 Node B may adjust the repetition factor for a HARQ process which
depends on nunber of tines Nodc B retransmtted because Node B did

not recei %mﬂﬁg&now edgement from UE. Also, the repg{mhgﬂg_ﬂgﬁ&

may be provo a priori using higher layer signaling repetition
factor may be provided at the tine of AGKCH assignnent. In an aspect,
the Node B continuously anal yzes the nunber of ACKs received, nunber
ACKs di scarded (b/c the first ACK was received properly) and nunber

ACK not r ec it problsk 'ik%f?s@ﬂ %ﬁﬁﬁta@ 4768+ aﬁgc kﬁﬁe kit %%K/NQQ( TR

repetltlonfactor for a & 53] Referring to Fig
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pattern acc fo‘éé %,rb%ﬂ %3%% Cﬁﬂs %8990%% nﬁug} b el fac[@r 4§§

t hr ee. Int IS eé. roc ansm
UE that reqfirreX fzapmmongsmhes mmmqgrdnyssaz E:}eﬁﬂﬁ:ﬂs 458cfor A@Ktmm@ﬁ
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process 2 |M@?@m5§ued to a UE that requi res repeating the ACK/ NAK
by a repetltlon ctor of one; data for process 3 is transmtted

to a UE t hat0%Bhui r estor disddbRAdox @W&K@BWWS@@E&% ACBAOT ARGy of
two; and dapgcEQhs M@%‘tﬁqﬁﬁg\%ﬂ(@ﬁ ulih @03 dnt ﬁ%ﬁeﬁcﬂo@t?ﬂhﬂﬁﬁg each

requires repeating the by a repetition factor o
[ 0054] | n anrepspediransmirsioni Fas casrple.rtheli€meseivinsdatd on HARQ ploecss Dirgiuires
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correspondi hg da ACKer Of "data ass rexa
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transm ssi on of NAK. i s sub- fr +4  USi resource
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| ocati on fOfepsaasﬁqmmr@@Q@taqdnA@ﬂoNﬁ&ﬁe%y 128 b§ 2FBud@bRck used for
transm ssion may be a_function of tinme and frequency | ocation of

ei t her samCW&OW@rPTQF&%P B QfFbReviue. Ebe ofisehvaipcanus e at least
transm ssi OBreafer SHPvEILAIBoASs WL rh@rfﬁmaﬁgnﬁgglaioﬁﬁ&gr esourc’ﬂﬁg gor

the sane dafa transmi ssion | s at sub-frame K+5 usin
exanpl e, resWof tvacsushd ﬁir@ttbtbbsl@)‘i%d‘a&?aﬂnﬁﬂ&ﬁ@msmwmmt%fl 4domfl Hadre K

the transm §e§%gv82 13%89 gcf@qré\déﬁffgﬁqmé gned éﬁ”@nclyar})(%nér SFRE tﬁn‘gl IJ%S 's

at sub-frame urce esou
484), etc. Zrmoﬁm@lﬁar}émtem m&y ench iGipiieiy ﬁrne@asrensfem tirhé ol Bagehdydogseivgy,

AGKI NAK 1 & BT R Randir o g e o GEETORe] By Shesmel R A

transm ssi ofroeéss AQKAMAKn@ e tidiet MO FRGRNCY [bchﬂlcffﬂ)f' thdbuBbqB&R 8kks 4nd
start tine location for ACKCH correspondi ng t WO

2008/ 028006 PEHP ISR J7 pritese Byg e irit fgnction of the time and frequency location of
the corresponding data packet (e.g. transmitted using HARQ process 0 at 402) using an

offset.

[0057] In another aspect, the time and frequency location of the first block 480
of ACK TX pattern may be an implicit function of the time and frequency location of a
corresponding data assignment packet (e.g. using control channel) and the time and
frequency location of the subsequent blocks 482 and 484 of ACK TX pattem are an
umplicit function of the time and frequency location of the corresponding data
assignment packet.

[0058] Referring to Figs. 5-6, methodologies relating a mechanism for
performing a HARQ for ACK/NAK retransmission. While, for purposes of simplicity
of explanation, the methodologies are shown and described as a series of acts, it is to be

understood and appreciated that the methodologies are not limited by the order of acts,



HARQ process is offset, shown at 470. For this exanple, the first
ACK/NAK is transmtted using tones 466 and synbols 452 for ACK O

whi ch corn HARQ process 0, synbols 454 for \ﬁﬁ&. j
corresponds ci%@*gﬁ%lg%oprocess 1, synbols 456 for ACK 2 |CI?{SWI&’I?180
corresponds to HARQ process 2; synbols #58 for ACK 3 which
corresponds to HARQ process 3; and synbols 460 for ACK 4 which
corresponds to HARQ process 4. [0056] For the HARQ for the ACKINAK the

cor r espondi AgsofMelaclshay ARRAEARE SAthithe émﬁa Rt hattS, BuIbS NO
different frequency | ocation during each repeat ed transm ssion. For
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HARQ pr ocesmefodslogninaictaeincy alitiehe cliimeotillgat meabue must be at | east
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ACI O/ NAK. THS?I t he sBtmige shesHisallyodie s an sxamms pethgddlety SWdbatand 484

are shown afacﬂi@@eﬂ%sﬁﬁﬁof} G6ra PE&%@%@&E ¥eARQ lpfbc@ﬁ %ﬂ%ﬁ:&s contini cat1on

resources tine and frequency location of the first block 480 o
TX pattern w;errb%ccarﬁmgrfpﬁn espectfiy astrased. dfethaded0p icamfagititats ir@rqm@ncg/data

| ocation of pEKERHo hﬂqeggs Sﬁgatﬁ&m@an dgstt{]ﬁ')ﬂséﬂc}dte%da&%%s int

shared chanhe pr oc e tine an quency
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an inplicit_functi andfre cy location of t
correspondi Rg" %?néo(g%cf%z%tor?%e ﬁlm?k[ PP AV g ffé‘i"ﬁ I§3ARp) WBE‘%E@ €0 at
402) usi ng anrthol kaat at Y000 hethod AefheincHis PEK/NAKNRpS:itIFR séReheli @REERCY

| ocation of the first block 480 of ACK TX pattern nay be an inplicit
function of Hﬁ?@?ﬁ%s -AREDFFRSHuR ASIET @&)&f‘i%?ﬁtﬁﬁ}@dé@r@é?ﬁdﬁ%ﬁl& dat a

assi gnment RaGKRIn scRorkk fob &hGo FAMNO: rERARNE! ) re@le b & treb&ﬁoﬁ‘@&leme

frequency | ocation of the subsequent bl 6cks 482 and 484 of
pattern ar efcds givepradio framenidheneghask mashascess ge ingidtion dougd mlsﬂellnoryatfhidn

o o e ot o ¢ FRRANY WA AL BoORE AR ocRBEL Fhe e APAT K LG T O

5- 6, rrethod ogies relatin ani sm rmng a
ACKJINAK r et mmspﬁmon\ﬂntdaldMﬁlﬁmSMpﬁﬂﬁNﬂK tSHnBIFIiSBIOIl tBhe MIRF may be

act 'sf"“?ii ) S R N ek T T R R e

are not Md € dubPertdTeines @@Kfﬂﬁﬂ@ﬁbtﬂd be Ykived by the transmltter) The scheduler
2008/ 028006 / USZOQ?].O? 0 061841 17 as, sone ac

accor dance f TR ARa v eam e dha highest wlue 18(966]13’2‘% ﬂtTl rFHeé‘Flélh factor gbr s

and/ or  conCelch@&lelr ¥ thbdfh b@ke@a%%ezf:& tﬁmghe%ﬂ%panﬁﬂ%c%%&hbﬂ{i
herein. For exanple, those skill in the ar under stand and

appreci at e PR3 ’f?é?’fﬁt?ﬂ(f#%@yﬂ%}’diﬂ rdesat foep Mgde Befoy eanplehesvaimen as a

Roriee of | BpSunql s e SN B SRl So B hpotar

met hodol ogymethOQatiﬁﬁdaﬂcrmlwsuhthe MR TCils g queedl ﬂ'Eil] bhedf derattired. that the MRF is
greater than one, the method executes 512, 514, 516 and 518. Otherwise, the method
executes 508 and 510, wherein method at 508 allocates resources using a default
transmission pattern (e.g. no splitting of frequency of ACKCH) and then transmits the
data packets. At 512, the method determines the first transmission pattern for the radio
frame as shown in Fig. 4 at 450. After determining the first transmission pattern for a
radio frame, the method starts to execute 514, 516 and 518 for every HARQ process of
a radio frame, for example ten as shown in Fig.4. At 514, the method determines

ACK/NAK transmission pattern {e.g. the transmission pattern made up by sub-blocks



[ 0059] Turning specifically to Fig. 5, an exanple nethodol ogy 500 that
facilitates transm ssion data packets using a HARQ process in

W rel ess geHMe d on system according to an aspect | d.
Met hod 500 camdl %@fl itate transm tting data packets frg(%@g#gijwﬁ
(e.g., an enhanced Node base station, eljode B, access point (AP),
base station or |ike nmechanism to one or nore termnal devices (e.g.
user equipment, UE, AT, or |ike mechanism a wreless comunication
net wor k. Thagerakheh maarsfsﬁo@{ m&Q%Q) 4) EhRafEhod dehR 4l §ke't FAtARK/NAK
repetition schene is used rocess. In an aspect, a system
may request meHed Wtf’ar%@urﬁ@mei@ rinfred ACEENAK @ansmwaﬁm The
duration of 4f Ko EPE@% m?ﬁ nme for a
gi ven radio ?drcan%.‘g e met gé& w@%ﬁ%@gé&gh@?méﬁﬁgﬁ%rx{%gtpg(r&é TR
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t hlroee ti nesflé%g{sﬁ@t r@gléﬁ@(&%@&%&@gwﬁéﬁg U%CF &Qﬁ% t{{/ﬁggslj%&g \e@?e}r{mt han
one. |f det memodemteivlam dathealyRission (gge@teepackdst}amtd)tmk 60hehamtthod

executes 51 t ho execut 508
and 810 andrepiesdtrEAt a8 ion RORLPeSS fos ot b 1 i cihtan
transm ssi oftapatigsnnTheErcHotitd® fSdriprdidg hed rhdn§AineR ene AfKARICEhowds:
then transmts tc{;e dat a ackets, At 512, the nmethod determ nes the
first transHPs¥spdh ﬁétct A K spetition fackrinpyrbesisisrained nungmvaiousfoghniguest
450. After b

frame, the aarpodabidutilfind KAt ne AOTRATE0 REIEES, oo Bekaflifta,
process of Ectoagiag be resawwed bothedieatmpter tron tarsceograth trafimyssion ArlBE4,
t he net hod I

transmissi O%ﬁggéttg‘g@ﬁénr}a %eg{ EP‘%%& tﬁé\ﬁ%{? QM%HEEEG A&/ﬁAKtrepetltion
2008 1028006&@0U§®@@17ﬂ1@17 aﬂﬁﬂ)f @&Iﬁﬁ&d 1181t ABBK/NABrepnitiod Baktcass sthatewtham
Fig. 4) for _ea ver acket t he th

al | ocat es r &% oﬁ} 35%6 é%cu il 6@%%‘?&%8 “NERS> I{bﬁ{“i’tﬁ%‘ﬁg’?‘?ﬁé"%ﬁ gﬁ eﬁggtl‘ér n.

The al | ocat AeaOR thetrh@hddeRootdERS0 BRYspB& deleARinds the GdqicAcPaiaNaR 1lo@4ﬁ%n
the nethod transmts data and

receivers prlor their use. 518,
waits the r&ceFenypssn Wﬁ%@%ﬁ“@ﬁ%d}ﬁwﬁé{ fihetpatere§t 6dAdhe medod

(e. g. sub- biaeksd thaserd nonk ALK %@eglém%k&%l&@tat:%r&ng %
[0060] Turning to Fig. 6, an exanpl e nethodol ogy 600 that aC| litates

HARQ pr oces8afspissiRCRARER. Refermiagnpesifoally to 6i2r bE asthod datetminesariselacts an

system acco I

Thoi 111 at o A A A RERE RGeS pbin LI AN AL IR SRR me s e
base st ati oprovihigdenBnpissioe ksatiquan lﬁtteqxéeﬁE’_s) andoiiseofsdaali subrblock. I deaspect,
mechani sm a.w onmuni cat

ot 602, ¢ ootk hBa BT BR T RS i e R T R A RAAR 4B REE

At bl ock 6 0dattetrh@ocatiéefbnd @t 8ore gnesblo%mnNMﬁué@@aha tiinen Foaslaipld, qause
for respondi to the received data transm ssion. The repetition

factor pr ov’t’eég%“ol‘iéwt?fdﬁ?“?% thedrapstaissigpatiare BokA Hadsaiprof selb losks 4BRe

ACKI NAK' r epggd 4rido36 hagoWn iRy, B gt &ﬁ@ﬁéﬁ@eﬂd? bﬁtgnﬁs@{dc% Laphntgyes
descri bed above including retrievi ng}é rom menory he recelver.
é

Al so, the rdpethogpesd i %z@@ erd fegpensy., fosgei-bleek bﬁ,ﬁdtfwéramsrarhtmg thrce A Gt br
tor eCGI VI ngl &ﬁé& 155&1‘?181? Eﬂfﬁﬁb' lﬂ@ckq{seﬂog Elg)sg\du%ﬁlt g@%[&k%%sgn gssltl)nolrlllay @t

offset by two sets of symbols, for example, the second ACK 0 would be transmitted
using set of symbols represented by 456 and third ACK 0 would be transmitted using



19 set of synbols represented by 460 as shown in Fig. 4 (e.g. offset
intime by synbols I ength of one sub-block). In an aspect, the
transm ssiyan2do96a&bdson of a sub-block for the first or 96Pﬁ$ﬂ§MEN@5
transm ssi otslf0r each recei ved data packet, regardl ess of repetition
factor, is same in frequency. Thus, thedl ocation of sub-blocks for
transmtting ACK/ NAK of subsequent received data packets nust be

of fset by a set of frequency tones to avoid collision with ACK/ NAK

transni ssi oget bpsynitol 1SploSALd BRI 8€&iowadn dat 2 é@@@f@&ﬁn tifNe b?!s Ko1614,
etl

t he met hod perforns ACK/ NAK transm ssion based on the rep ion

factor and $BEGOAPAYSIPDIRRE-dP AT ATECtABRIRAYRIBsitiHaeAtien PHh Sybablpes for the
[0061] Fi g. ﬁrsg&pdrﬁ}; ﬁcmﬁmglﬁ{sﬁoﬁﬁﬁ%§§l lregeri\mdrlﬁ{a (Pégl%t trE%atrdlg\a%{%ﬁ one

provi de feedback t'o comunications networks, in a dance

or nore aspepetifiondeders s seae i fiedueQ0 Thentheilemsomof ssbdilacks for @angeiting,
an ant enna) i i.an n rfor hcal actlions on
Co. g T ATRRARCORINE Ry B0 DR G oG e OGS
Speci fi cal | toney waedideo!lifioR withM CEANK aapinisian foethyisagcqehedidiecd data

defining services rtioned to one or ocks of transm ssi on
al | ocation B%Ilkf:té'da,‘tq:g&g‘céhéo‘g? 3168“89198‘% Sm%gﬂns&mswaﬁﬁqdrﬂ@ the
resour ces Wdpbtittbnth@ekanafacetpdihglo de@s R0 K /MIAKPEMEhEsidd phegdback

i nformation_as described herein, or the |ike. Receiver 702 can

conprise a HORbdul at dg7deridhean amp@phisaess sreineb el theigas pissles and
provide t he@ea&cﬁtooé&ﬁﬂaﬁ%oﬁmtmﬁsﬁyQécuf'ﬂcfah&rwﬁ&?&33)9%%%@&5.%&@?56

a processor dedicated to analyzing information receiv y receiver
702 and/ or tgenepht0Oregmiprifesemeteiven 79Dfe. g raansiehsy ittenrdoyives 4 sigmsmd t er
716. Additi I r r. 706 n. be rocessor .that, contr.ols one
or nore co %ﬁ’éﬁgg’pgcfap%gfégsg%n %&r’r%ﬁ %5 ar??)l%‘,l Jg’a Oa‘fng?nva?rtfiregcc)etgg oF Y fat
anal yzes i nfignaiaBpeificiyetocddr DY2 daaabvarivéQlervipe Relicdtie efifih@ sdrvicéson
for transm SSionggé transmtt and .control s. one

7184, .0 nore
conponent s SHPCHIAUES Y §O&ORINE ﬁg}% .O?Ma?wm a}lg‘??a“ﬁp@&’é%‘g gchegrlecan

execut e i nstdrkddtin@ADIdcRof UEW IR T8ILRYs itk ARk 3t iNMkQEsotRES 10K pARHling
downl i nk resources received by receiver 702, identifying un-received

downl i nk bl Befback inferargipaes @@G@eﬂé‘e@ifaekthﬁ@k@ aljeceivey (02 <48 cambiisertap,
appropri at ey ol 858k04 Siike @adﬁé&fo@ﬁﬁie}%@&iv@h Qe LA alf RE6Te gﬁ%ﬁq r;tE Qtrprocessor

anal yzing a hash function to determ ne an appropriate u esource
of a pl ur al 7@§fopevaliptipmkPioesseen®ésan bsa proswsiriledicited wianalypipg62] Access
termnal 70 . .11 | .CO ise nmenory 708 that is operatively
coupl ed to HraRRBER RIS LK TOE LSS ERR e B h e GPuRBRITobYY
recei ved, aadaidnéitdri7Re. ANBinonally/R8casot 766 ofirebd MHrocd3Rirition coretodd @d ok O

downl i nk resource schedul i ng, rotocols for eval uatin he foreqgoi ng,
prot ocol s £ BT C@E}?PFE[“'& (#J ; Cfﬁ%g Fegrglél{a\/ s ar\%rapmcessort at agna}yzes in ormgt?on g

2008/ 02800 6RdikddIS5200611 & 7761, 8Rn Q8 S thtordRtiROfok k@fkeni Slontyl tFARSHeS $18) Bnd
for determ ning an indecipherable transm ssion, for transmtting a

f eedback neS¥HGH ans CRMOECOEYENHE Htaccanterpinal 100k Addjtooghn procesise 708e

appr eci at edgfakedd'@st@tiBnShPiferhiBtiSh a cTRIRIK of Qlﬁ)nkqﬁﬁ Qb4 RER resources
received by recetver 702, identifying un-received downlink block, or generating a
feedback message, such as a bitmap, appropriate to signal such un-received block or
blocks, or for analyzing a hash function to determine an appropriate uplink resource of a
plurality of uplink resources, as described herein.
[0062] Access terminal 700 can additionally comprise memory 708 that is
operatively coupled to processor 706 and that may store data to be transmitted, received,
and the like. Memory 708 can store mformation related to downlink resource

scheduling, protocols for evaluating the foregoing, protocols for identifying un-received



herein can be either volatile menory or nonvolatile nmenory, or can

i ncl ude both volatile and nonvolatile nenory. By way of illustration,
and not | i b@koRoes Nonvol atil e menory can incl ude reagcpasioi®IRLY
(ROM), progb@amaiabl e ROM (PROM), electrically progranmabl e ROV
(EPROM), electrically erasable PROM (EERROM), or flash nmenory.

Vol atil e nmenory can include random access nenory (RAM, which acts as
external cache nenory. By way of illustration and not limtation, RAM
i s avai | abl portibng@Mytrah OhigE o UeMdeBSmENHCAN 0l cRAM t{apiAion, dymam c
RAM (DRAM), synchronqus. DRAM ( SDRAM), doub) e data rate SDRAM ( DDR
SDRAM) , enhdAESEHIBHRAIIPEESHIAMES SRS RRIMBRAMICHEDRAM , and direct
Ranbus RAM (GBS - T0GiIIRBibeok tgétéﬁéw@dtasyag@&g, S¥RbS M PAdcRighods

is intended to conprise, wthout being limted to, these ahd any

ot her sui t abtreinogpescigier relade ymenjoape4]oReelalily arempoR of sarfineludrelpoth
operatively 4n| t] . a : IV .
O v LA gAY, SOLIR ol PP BA By
downl i nk t r emeswisshorcludesecad adsmandryaROIMG krogfammdbleROM @REONEB S on

facili i di Ltiple NA
ressages 1 nip e faeshE M ROVl B el el ERiron tee
a mul ti - di gflkshRhérm@p. WoldileméndgedbacldopadagcidbameRb RASS), FRicACK

or NACK nessage In%ﬁl*éati ng vvhetrﬁer a first downlink block and each of
one or nor e2UTH TIERALE RS RAMoRK BY Bek el dpgiratian and ey ligtitation, Reedily ed,

over a si nghwyiRk iafeReHE GRh a8 WhhousR O (SRARY) %aﬂﬁ@ﬁﬁﬁ/ﬁgﬂi%ﬂnﬁi%

can receive a feedbacK probability function, wherein the func

limts a préabionpusD (SRRASdH Waeide dass pagyBDRAMMIIR §BR A, avlvass!
termnal 70 ) j } | - '

transm ssi OQDQ%@%%SSQE@M%E @fh“ gmgré %c\?m&l{%?ﬁ?@ﬁr}sg%‘% M

recei ved. SfeRRAM)alThy meswch7(@rafiedubjettysyitene tadmetbeds ibamtewdpd wyed t o
reduce interference.,f | ti.ple deyices are reporting |lost data

o mul t aneouSTyPr oo iting R G thar e GnE PRI e Hers SRR Tes a
nmodul ator 7foheand a tRavse 10265 fufhbr dpkadtively apgied ® nilhieplst 8@inatog ifapr
i nstance, a base station, an access point, another access termnal, a

renote agentd™ EEEve W@%‘E@WOH@&?% bdvern gion Ql_oﬁeef’él&iftiﬁpél okt dpawnlink
processor 7Q8ssdidsidnSedoRdrde€aPPFIS Fhpfinit Hﬁsm‘%s%’ﬂ%so&%@@(e%@ Q5 fatftfac@nd
i ndi cator evaluator 712 %be part of processor 706 or nunber of
processors prestdingiauliple NALK 2008/K0R80ae8POT: USRADTZAHBNTISE 06liglel 21

0066] Fi g. i il ' : 0 ilitates .
brovt st on ofFSsdhydeicsd BELRE b WP viab SO IRLC bR%p. bl SS g
net wor k. Sy st AMKSGINACKpndssgs nalidassge whtthén aofirsB@m(iek Ylock aciesis of@ient ,
i th i ver. 81Q t hat i i | f .
robi 1 & dovi EEESSOATERPEAGPEIC GRS oSy PR et Mben bl e o B ind
transm tter rf3@dcé. RUrthts, aRslGulbSor fodddGr OB cf redidvetn REdbatiepdBatiges 804

through a transmt antenna 8Q8. Receiver 810 can receive informtion
fromrecei v@“ﬁ“‘?%?ﬁﬁ'ﬁ?%@@gﬁﬁﬂo%l&ﬁlﬁ dPioRehlity dhay A ffesdbackanessage iy eY SNt

(not shown) b% Bbss t6@8hM 960,78 BERAGK KALA if BbBIRE of Qovillin¥ BuhERGliNed or

i ndeci pherabl e data packet’. Additionally, receiver 810 is operatively
associ at ed ¥SPHCeS, @é&ﬁ(ﬁﬁﬁ@ﬂ&ﬁd tgarpwithds nofeersingt.abessificalbnisyddprobability

i nformation I I r.OGC ; hat
s coupl ed 5P EL AR EETR SR oM I e P RSEE AR Rl o
corr el at i ngdatpkirmitammodsigownl i nk resources, provi ding dynanm ¢ and/ or
static corr jons froma net : || as. data be transmtted
to or recei @dé)gg# rom %Ciefstaater&'éeﬁ\ﬁgé%(§t)‘1?§'6t£gr(°8fnpgs?§iasrﬁ%b"gat“ér%ﬂﬁé"ﬁd§t ation
(not  shown) Jransedigldran 6 8y caishess tissidnmabloefor is@hemb bawk stagbata@dcdeds point,
perform ng the various actions and functions set forth herein.

another access terminal, a remote agent, efc. Although depicted as being separate from
the processor 706, it is to be appreciated that signal generator 710 and indicator

evaluator 712 may be part of processor 706 or a number of processors (not shown).



[ 0067] Processor 814 is further coupled to an associ ati on processor
818 that can schedule a correlation during an allocation period
bet ween a wbagisngdoogdownl i nk transm ssion resources andparRkaskoRiso
uplink trand@i4si on resources for a nulticast or broadcast service.
Addi tionally, association processor 818&Ican further schedule a
correlation between one or nore additional blocks of uplink
transm ssion resources and the bl ock of downlink transm ssion

resources, f@66nabl e Figc®ispih ilbfstratil dffaalitént 800 tHaeRebiatds pipssages for
i a relative nunper of feedback

he d |
Leisagﬁ”S ?2? @tf%%ﬁﬁ&kﬁmw&%%wéén &AF 5BVt JystAnk &) compriscs a

Moreover, asgRGidbh 80D @%004%.@&9501&18 )G.ﬁ'fh %@a@&'&a%@%&%ﬂ% s from
between a plurality of bl ocks of downlink transm ssion reso

an upl i nk tP&%@frﬁl@ﬁﬁmﬂﬁ s 884 thopugh amirelity a6 recoive brtonds 884, ascéa w ce
such that a can

i ndi cate ACI%E%S%%&(%Q E}?I#,@? |Sg% fq %ﬂ%&e%d;@]gq?‘?g%fgﬁglﬁggﬁ i tf ansmit
downl i nk t ralntsmasﬁé)BoRecr@mlSﬁ@:e&mrecteﬁ)\%ﬁl]oﬁsaomlfam tacipe agassOB0BLG caan
be coupl ed a cal cul ati on proce sor 82 en

orobab 11 ¢y IR S P el B Yo e essfer Tadbaar e e toen
device wl | umemivdeot ﬂneeﬁlﬁemmtmsmggddlﬁb@mr Rbebirlg1d ¥s JpRftioslycan
be enpl oyed # bag étf}t %él on 802 to reduce feedback |nterference ?rom

PPeiarEd o

nultiple te wodulaigr $52dhafiderodgates tecely sbinfosmaiassor 820

can gener at ©emol@s@d fHACIIE 80 ab 1308 By biadte¥r PASRat iV upled t 816
2008/ 028006PCT/ US2007/ 077180 oa%%iwztzp station 802 that can I ndicate

to each of Hapstoieainferpnagen rodated tgprelatingoupdink aphdavindink agsowpts, ploviding
transm ssio H)ﬁﬁaﬁﬁ@ ME& sla(ﬁc ldéﬁel%tﬂ)ng %H} dat ﬁét@?rgaasfﬁgﬂfg%ﬂé tcr)rgg ?rgr%mxttecdqg or

hash function 1 ndication can art on an
cl ass of eacdgeived fwma{mobde‘aﬁﬁuea(sm%ém difpaesachust aamnm(abt shaen))j dnyl/or atly

e o o S S SR S v o

[ 0069] Addi t feathdicken. cal cul ation processor 820 can be coupled to a
sorting prO@ssor 821 that can.determ ne a nunber of received

feedback mef¥8Gks relHPEEsY §1¢ Kdupheg crunlgd ig dnmpsorirtion ppessios il Hihat can
resources. kMedil®gtaddfionl dfurlﬁ% B ﬂ%aﬁﬁn IQQM@ bitiked £ BRSTDARWAnk

resources is coupled with | i'nk transm ssi on resources

(e.g., by agénfml%ﬁtqndmpm@:mb@q@ up!a@k dusoiisivadesabooefpr a mwiticest omor e
f eedback MESSAUaS EARPa

downl i nk resource. g %#e Sé)idﬁfoﬁ%%ﬁ?sosgégtgogfﬁ%%% ?z?ﬁ@ (e%%ret@%rs cehella]g[gntl fy
what f eedbackrald®sdgeser ong @spaonddditortahblodovatlup ik tbin@miGSIDWﬂﬂSGllﬂ‘césadﬁd

indicate a apsm,ssi,on rlorlt for that | ock.

Fur t her nor e{hetbao‘:ﬁgg]fl?ww@]kﬁfgﬂ'&%? reEIH LA e&ﬁ@%f“%‘@&/@éﬁuwhty of

retransmi t t foadbank ickqakes fot 16 Kewalinkdewulden ki stalr8®Nd &HIDB nli@BAWFCES
recei ved feedback nessages

based at art on the nunber_ of
related to gﬁé‘ﬁcg F%E%g?f’fre'&@am ﬁ’ﬁt@o’fvp]é‘ﬂ%rﬁf%’é‘iecﬁﬁn bedefeinined. Moreover,
[ 0070] Ref er gdsh@attRWréRsdot 818 Sin sRkdBlcAQMRLIafln bl e ACGRRTIRAr Bl ROF 2

transmt downlink transmission resources and an uplink transmission resource for a multicast or
broadcast service, such that a single bitmap included within a feedback message can
indicate ACK or NACK information for the plurality of blocks of downlink
transmission resources.
10068] Association processor 818 can be coupled to a calculation processor 820
that generates a probability factor, which can limit a likelihood that a terminal device
will provide the feedback message. The probability factor can be employed by base
station 802 to reduce feedback interference from multiple terminal devices.

Additionally, calculation processor 820 can generate a hash function transmitted by base



(TX) data processor 910 receives, formats, codes, interleaves, and
nodul ates (or synbol maps) traffic data and provi des nodul ati on
synbol s (‘'wiat@seodol s"). A synbol nodul ator 915 recei yesuangdr 77180
processes t#d8data synbols and pil ot synbols and provides a stream of
synbol s. A synbol nodul ator 915 nulti plZ2xes data and pilot synbols
and provides themto a transmtter unit (TMIR) 920. Each transmt
synbol nmay be a data synbol, a pilot synbol, or a signal value of
zero. The péthtdn 802rthalcsn imdicateeo sehtof @ phirdlity oftsinyinildce@edn Siyiiduddr uplink

period. The _pilot.synbols can .be frequency, division | tiplexed

CFDM) .~ or t nBGERRTS Py EQUERG VT 0 PmBi Bl coheseatrs eer oy it ton

di vi si on nulddidatiex el te B at feh @GMBHREN £H Atk ORI BH hibkeaXias deFoM)s ha®
code division nultiplexed (CDW 0071] TMIR 920 receives and converts

the stream 8f <l FBINS| idpRtEy GRAdBHDIRSRscmingI vl ze [raarls teammak devichenr
condi tions {@cHspecHRhfofth&on, (:3211l 4 éo;?r{lﬁri(ati@ﬁ'ﬁleﬁelroﬁquency upconverts) the

anal og signals to generate a downlink signal suitable for
transmi ssi of06%kr t heAdditi@iaby.salchiahereprocciber 830 wer hbadoupled trad sdring hen

transmtted tenna.925 tg the termanals., At ternina 0,
i ant enna. BERPUR Hh B RGBSt 0ol SR BB Blest St FUBE i
si gnal to abloelcef denliuk irtndnREIR) re@itzes. RR@ahstgice Uhh bloddof dadink i ons
(e.g., WD 2008/.028006PCT/ USZ}Q,Ig74 077:{%@. ?61 ‘,Aﬁf'% 23 filters, amel [ ff’)es,
and fr equenEdRSHBMRESHRPLIES S copRied with mpliip E’s‘i‘fﬁ AR SHPTHEE TS (¢ Y
condi ti onedagb@itadn fréccodok 818) a5 ARH IR ablvS KB eI 8k RiessAFR can be

denodul at es and provi des received pilot synbols to a processor 950
for channel reé@lfff—‘fﬁ%x bagp statiymfls| fogapgervnlinkgesogns. fle sor6ne proeessrdd | gan
frequency r@3ReNs GicRfty Wil feclitick LS e fionfi § FERSRScIORA;

per forns daga_dermo‘laulgllti'on cfiln‘ t(_;he rseaggsw\}eg%gﬁia&%e ‘gﬁs to(I';ccl)(E)‘tl;}griC}rllCan
dat a synbol indgeiermateansivgsios iprigrity festhatramadiniobloth eFurthamsore tthesbridiag a

synbol s), a Vi h t al..estinptes,t RX,.dat a
processor 9@%0 \?\?%i ggﬁ%?i%%rlg tﬁ)g%f%%% liflse@,ttm%mn!bqgﬁ’ie%lé)ﬁgsp%qc{ownh&

dei nt er | eavesysmissibndewattesbdsbeatdatsaingprtionlthesimbrabescditedfeabyer t he
transmitted traffic data. T rocessi by synbol denodul at or 945
and RX dat a“’ﬁ?‘?’&%"e‘g@i&ﬂg%%aCPEﬁ’egﬁg&@’}‘éﬁgg‘?ﬁnﬁlﬁ&?ws%r@éessi ng by
synbol nodujetzoy 915 RuFelhXnEREAFR] ICRSSRIwnPRR, at ARBRGRI: 96 W traBbmit
access point_905. [0072]On the uplink, a TX data processor 960

processes t fEF¥as rrageasos A0 peeives E5maist dssy iieslegvespenshmestilatesd ansyatbek
965 receive i : <A i S,
porfor e Mol D LR 44l Aof WD W Brploi o), RUERONS,
unit 970 t hewdeletoeplfescans apd pressesthe fda symimdnandfpilsysyodloss #nd provides

generate an, A Sl |, whi IS LI m tted by the antenna 935 to
the access ‘5%‘? éﬁ#rp (gt‘(%bl%q]go%%Ibgg%l%%usl‘gor?gi%nr?u@@g)febtdﬁ% dﬂ%P’iI%I{"y@s%lhﬁ?d
from t er m natovRiBOthes: to ecransnadenitt(MBITR)O2ONEadtnani spniesd essed akitaa
receiver unit 915 t.@ obt ailn sar%Iles A_s rr‘ng%l5 d rmduhcat or 980 then
processes t PETROLFINIOESYATROL 5K & 9iedalalus oL rrad Ths Pt spbtidmey Basendiat a
synmbol esti patiagodsorintehe #}Bibbﬁb’erio&nT@%iﬂﬁfsﬁn&f@@ﬁ%@l‘eqﬂ&éy RERGESSes
the data synbol estimates to recover the traffic data transmtted by
term nal 93oultiRleyed Xy orthogpnakirsayenay divisipmetultpdexedtRFIOM).ftome duigien
active ter Mgl deR B Hdddel) dF]in’s‘?o {lftiEl%xedv{'Fl NIPbEIE A S My
transmt pilot concurrently on”the uplink on theit respective

assi gned semsltpfexpd (@PM3ubbands, where the pilot subband sets may be
interl aced. (0071]

TMTR 920 receives and converts the stream of symbols into one or more
analog signals and further conditions (e.g., amplifies, filters, and frequency upconverts)
the analog signals to generate a downlink signal suitable for transmission over the
wireless channel. The downlink signal is then transmitted through an antenna 925 to the
terminals. At terminal 930, an antenna 935 receives the downlink signal and provides a

received signal to a receiver unit (RCVR) 940. Receiver unit 940 conditions (e.g.,



[ 0074] Processors 990 and 950 direct (e.g., control, coordinate,
manage, etc.) operation at access point 905 and term nal 930,

respect i vevqy200Remp&ct i ve processors 990 and 950 can bepassombaieko
wi t h menor y%Ufilts (not shown) that store program codes and dat a.
Processors 990 and 950 can al so perform3conputations to derive
frequency and inpul se response estimates for the uplink and downli nk,
respectively. [0075] For a multiple-access system (e.g., FDVA, OFDMA,
CDVA, TDMA, filitrs,. a)npliﬁﬂi mhqbfrequeawyﬂqmicem@am) the eeasined sigmh end d1gnﬁtzd:syth©n
the uplink. E are nong

different t& rtmgfi‘s’g”f’tlng&/‘i’s%%ﬂﬁaém Ito‘Ar‘ ﬁ%ﬁlli’o C?%g‘ﬁﬂ?{%és‘fg% QB@S din

cases wher epiohilepiecéitedspilobayalsold @ rabsot 50Mon ahanf@labtihiion. \@mbol
2008/ 028006PCT/ U 2007/%@1180 061841 24 entire operah@g% band
(possi bl y eSeaptulatsd4p huthss reieiyesgquergydRspanss s bmats fpyihnervarlink dont e

woul d be de o'ét%%re):ib O%e‘?ﬂahﬁé fatd 3&1%{%[!1@1&1 gh ‘ﬂﬁrrééeﬁ%dfdgtra s?ﬁﬁtlﬂs teSvtiR Bhta

The technlques described herein may be i npl enented vari ous neans.
For exanpl esymlpdssimagesiyhighess ﬁlﬁ’al?laibéofﬂmtréﬁﬁﬁnﬁt@cﬂamﬁmdwbmp@pmwdes

software, o | e tion

wni ch rmy bgraRTapOAlel ASERE 4R brgfes RS0 i AR GTRRGTL Do
processi ng demdps), dsietrltors,chaddoeldcab dmsﬁn)lvbla‘ﬁynm to pebesreind ed

wi thin one or nor on eci f r at ui (ASI Cs),
G g tal o ot BRE 1 GRS G b sl S S RS X cen
(DSPDs), pr @@e@@m@bb és ddngﬂanedmty 6B ()Bls&sl)ng b/ IsghBolREcR8TAaD Led PRt €
arrays (FPGAs) processors controllers, mcro-controllers,

m cr opr oces $¥F Broceseret Oglearee iy, &t #raee 9ot 8%yned to perform the

functions degesj bed ftﬁ{@ﬂeapmgs aw@ﬁ@b@@éss&@éépﬁfc £s wraffil ?aé%cf var e,
i npl ement ati on can be through nodul es ures, ncti ons,

and so on) Plexidepeats Wﬁhoﬂéhe‘& et n‘@ﬁgla@gggj febeitestad mlﬂtipléliﬂ@eﬂscdfatawar e
codes may b 0
ond 050, oo i bibs SPBIY, sl SR REBR A SR R LS E5R R B &

herein may rensimdr eni B?@ﬂlen reclalae&jamlmocemﬁ theatream 6f gymbalsaq gcnelate an
m ddl ewar e, roco an tion t For a ha
i npl ement at P@‘Wi Sﬁ?gldﬁ’lhlfg g?%ﬁlltg?%gﬁwnﬂé B? %ﬁl té‘?rﬁcr‘f?sé‘c?owt % M one or

more appl i CRIIT®N Specitfacess poiegyBt g ugzmwgﬁasﬁéxﬁ%ﬁﬁﬁal 080 Girtivedibgnal
processors [(?hDSPs Eicjjzégl tal signal processi ng devi ces (DSPDs),
pr ogr anmabl BB Yevin Q?CFEISE‘Hs\)areF?lé?rderg § FuPRiaBPETRIEY €A BYTkY) s

(FPGAS) , Dr Q&RRROHH980 MRl deRESthe ThAPI rs,
other electronic units despl gned§tt (E):IgilbefrS ?%%%%%gaé‘sﬁéﬁ?ﬁegh%%ggggg%ﬁ@

herein, or gatesyiohastintestfhictheuplinkowr} ¥iden pravessendifdirnestes therdata
i npl ement edsﬂn’ibo? Qgtﬁlyé@é’ﬁo refcb%';nf@ertgd’fﬁc data transmitted by terminal 930. A processor

990 performs channel estimation for cach active terminal transmitting on the uplink.
Multiple terminals may transmit pitot concurrently on the uplink on their respective
assigned sets of pilot subbands, where the pilot subband sets may be interlaced.

[0074] Processors 990 and 950 direct {e.g., control, coordinate, manage, etc.)
operation at access point 905 and terminal 930, respectively. Respective processors 990
and 950 can be associated with memory units (not shown) that store program codes and
data. Processors 990 and 350 can also perform computations to derive frequency and
impulse response estimates for the uplink and downlink, respectively.

[0075] For a multiple-access system (e.g., FDMA, OFDMA, CDMA, TDMA,
efc.), multiple terminals can transmit concurrently on the uplink. For such a system, the
pilot subbands may be shared among different terminals. The channel estimation

techniques may be used in cases where the pilot subbands for each terminal span the



m ddl eware or m crocode, program code or code segnents, they may be
stored in a machi ne-readabl e nedium such as a storage conponent. A
code segnawmo 2008280@pr esent a procedure, a function, a sogbpsngreomsoa
program a PY&tine, a subroutine, a nobdule, a software package, a
class, or any conbination of instructioffs, data structures, or
program statenments. A code segnent may be coupl ed to another code
segnent or a hardware circuit by passing ancUor receiving

i nf or mat i onentitaprpgratingghane (rossiblyzxeapefos the, band edgesp Spcle @ pilernstishand

| nf ormati on, n L. S ata. etc. . b asseqd,

f or war ded, 5trrl?c {ng g%ﬁdﬁeéﬁgﬁdggﬁé%é%? fgeﬁ]iu?%cgldéveﬁ%%ﬁ%r fiﬂ‘ﬁ%%&&i‘ﬁ@ Thénor y
sharing, nesshgqupassiibe] hdreik euypassbRmentoe bosirkoub FRBSSYTIFHS bMpl € titse
WD 2008/ 028006RPCT/ US2Q07/ 077180 061841 25 [0078] For a.software

i mpl enent at FGRM RSV SEAMP ISRl B AT kuE AEPRTnOfSPIIEnatiAp fherroAt B
Wi th nodul efari@a@ impREREQHS, Shich HCHd BFi%al, AN SR LM difiRhnPRITR! Mk
the functions described herein. The software codes may be stored in
nmenory unit BrosPRding ekt esed fygehymskestigstion mypbe miwgntfmﬁwmmye prgmore

i mpl ement ed, \it.hi : ] .1Q.: 46, :
wh ch case. FE e il PSS EprBl REE AP it
vari ous mneasignagpricssskigolemicen(DIPO sy pragrid07 9 Refoetevicog(Phdw), tfield=i g. 10,

o : s t 2
pattorn i n Boa BPASE i ER G AR e M e & s 8600 oy
i ncl ude a noderbErodd3iins, fotiter visttrghicui® [dedi gricd e pdrétinahe fiRciilak asdwipel how

many tinmes first acknow edgenent should be repeated in response to
recei vi ng aﬁ?riellns?r “%aln%g%feg’gi %’r@s GuimelePeryiptiop parsky touglhg an

acknow edgefRatlcd (AN Jd&ANRE ifEtns] ¥d R BlaNp&REmandRL s J0QALELT
transmtti ng, repeatedly, the first acknow edgenents according to the
FR

ACK TX pat t Betain. Nihesofsars oules 1pp e sayedie memenoetsandexequtedry the
el ectroni c gewis&s: be coupled to nmenory nodul e 1008.
[ 0080] Ref er?i ngsgng{%/gg% |5§.' 11, a system 1100 that facilitates
repeati ng ABINAK usilbi tabe nedesstodd thattthesmbodimantsdes@ibed derein may be
communi cati gn iier%eﬁtlcci[ff'lsl}ard%&a?d'o%ast 1100 n&ﬁ i ncl ude & nodul e 1102
for transm tthRg A Firet ACRAOW eademeits FRIT e E RIS 8cPvi ng a
first data temabississshaeofuFonghdriwst inplemohtatian e past@ssing wiits 58 bef
synbols of a franme. A nodule and a nodule 1104 for transmtti n? t he
first acknollREGEHEhY A oPeepBASEPPiFarer MeeHindipmHalod Fraits gheles), digital
transm ssi OﬁighﬁTﬁﬁeﬁﬁﬁaQ]ngﬁ,e&igﬁil stoARNGFo R SELRRHN(BHDY proyFRhB of a
nma

frame. Modul es 1102-110 e a processor or any el ectronic device
and may be B}gtpdle@@eq @%M@j/’d negiammable@ate arrays (FPGAS), processors, controllers,

micro-controllers, microprocessors, other electronic units designed to perform the
functions described herein, or a combination thereof,

[0077] When the embodiments are implemented in software, firmware,
middleware or microcode, program code or code segments, they may be stored in a
machine-readable medium, such as a storage component. A code segment may
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 may 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. may be passed,
forwarded, or transmitted using any suitable means including memory sharing, message

passing, token passing, network transmission, etc.



[0081l] Referring now to Fig. 12, a system 1200 that facilitates

repeati ng ACK/ NAK using a transmt pattern in a wireless

comuni catW@RooB/82800d ustrat ed. System 1200 may i ncl ude aCTvoshebhBo7ER02
for determ ?ﬁlﬁ"d a maxi mumrepetition factor that indicates the nunber
of time a first acknow edgenent will be?r ecei ved. A nmodul e 1204 for
determning a first transm ssion pattern using the maxi numrepetition
factor and a nodule 1206 for allocating resources based on the first
transmi ssi o038k t er n Fage spldwak ytnplgmeptatidn, thsttechokpesdesddhedbercin tMydhd es

1202- 1206 he A < Ar : C ngd_ ]
coupled to ”ﬁ%p&@ﬁ c;:/[ﬁ%g%ﬁ% g’%%%%(%g[ ’%g%cf ?W%Eﬁﬁrﬁg é&b gtgd/ngod) E]% c ra?%cc% E}gcv e

i ncl udes exampli@s dofcribakhaeinnbhesdspectsles by bsstowfl il mEmMss;, unite ind
possible to destcr'hbe everé g ncei vabl e co i.na#i on qf .%onents or
met hodol ogi 85 P67 "HAPHEERE: HPC HETER| Bt TRt tremRtgiair it hghda rHspuety,
WO 20081028006REITS U30EALRY, 14 8RicB@iscSddandf chthn@neti @y edupicaas theski | |
in the art may recogni ze that many further conbinations and

per mut at i onBO6¥SSalt Y UATHEES ispfewgdsierte.  Accordi ngly, the
described agpgsts ar erdetgpded 1d ?ig?fﬁﬂ[a%?ﬁerﬁ!lb()@ﬁﬁﬁaah{a?e@?ﬁ%ﬁet&%%

nmodi fications and variations that fall Wwthin the scope o
appended cl ACKNAEwsiiger trapsait paigern frea witelesstcotinamication tseltustritedcBynties "

5 e OBl BOSCPALLEI00RE L0 g A g

"conpri si ngtimasa fisombnosiedgmdns stiontddrepemhed inteposaml oyddna s fisst data

transiti OnaJtraMs(?;i()innAarrlc?cfuﬁei er'04 f02r756196t'i6f1|g|\2/1% acknowledgement transmission (ACK
TX) pattern and a module 1006 for transmitting, repeatedly, the first acknowledgements
according to the ACK TX pattern. Modules 1002-1006 may be a processor or any
electronic device and may be coupled to memory module 1008.
[0080] Referring now to Fig. 11, a system 1100 that facilitates repeating
ACK/NAK using a transmit pattern in a wireless communication is illustrated. System
1100 may include a module 1102 for transmitting a first acknowledgement in response
to receiving a first data transmission using first set of tones and first set of symbols of a
frame. A module and a module 1104 for transmitting the first acknowledgement in
response fo receiving the first data transmission using second set of tones and second set
of symbols of a frame. Modules 1102-1104 may be a processor or any electronic device
and may be coupled to memory module 1106.
[0081] Referring now to Fig. 12, a system 1200 that facilitates repeating
ACK/NAK using a transmit pattern in a wireless communication is illustrated. System
1200 may include a module 1202 for determining a maximum repetition factor that
indicates the number of time a first acknowledgement will be received. A module 1204
for determining a first transmission pattern using the maximum repetition factor and a
module 1206 for allocating resources based on the first transmission pattern for
receiving the first acknowledgement. Modules 1202-1206 may be a processor or any
electronic device and may be coupled to memory module 1208.
[0082] What has been described 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,



1. A nethod operable in a wirel ess conmuni cation, the nethod

conpri si ng: using a repetition factor to determ ne how many
tines a fiWﬁgﬁ OR3960 edgenment shoul d be repeated, the PCTAIS2007/077180
acknow edge Mt being transmtted in reiionse to receiving a first
data transm ssi on; sel ecting an atknow edgenent transm ssion
(ACK TX) pattern using the repetition factor, wherein the ACK TX
pattern con%rises frequency and tinme |ocation of a plurality of

bl ocks used PHoetof gitkinary skifh i ihp art may secognike that waryelveher, combinations and
transmttin : il kS no [ t he
ACK T, pat e ol e s e B AT e G Re Br o1
mul ti pl exi ngpitended toTdrebracst dhiowiclodltecdtmnsnrdqdi fiadom and setigons thet f2Hevid@EEhE X

pattern conprj Ct.i t he TX patter implicit.
Ponct i on' of “a7f PEUSThESE LB bNE SOl r SR b “Dofid BoidPhgiaiesst gat a
t ransmi ssi omnsedvih eitigr thectitailed des0s pidSir o GORPSsusleendad iatcpackehs. 3.
The net hod oflclaLn11, mherein sel ecting the ACK TX pattern conprises
sel ecting t HEURRK X3RS S1 a4 0 Qf ISy FOBPHSIRY) 36 { FUIRPTME, it Pieprepd
frequency | agai bRploPéd HA 5RO/ MDrd jnfSdlaiffat @ transm ssion, wherein
data transm ssion conprises data assi gnnment packets. 4. The nethod
of claim1, wherein using the repetition factor conprises receivVving
the repetition factor. 5. The nmethod of claim 1, wherein selecting
ACK TX pattern conprises selecting fromplurality of ACK TX patterns
using the repetition factor. 6. The nmethod of claim 1, wherein

sel ecting ACK TX pattern conprises selecting a first ACK TX pattern
having a plurality of blocks and allocating to each bl ock of the
plurality of blocks different tine and frequency resources for
transmtting the first acknowl edgenent. 7. The nethod of claim®6,
wherein 28



allocating tinme and frequency resources for each block of the
plurality of blocks conprises allocating tinme and frequency resources
to a first block as an inplicit function of the tine and frequency

| ocation of the correspondi ng data pag%et; and allocating tinme and
frequency resources for subsequent bl ocks as an inplicit function of
the tinme and frequency | ocation of the correspondi ng data packet. 8.
The nmethod of claim®6, wherein cLARcating tine and frequency
resources for each block of the plurality of blocks conprises
allocating tinme and frequency resources to a first block as an

inmplicit functy f the tinme _and frequency. | ocatign.of the

cont spondr ng. dat e ebdinkiTE saffer SRR enoR? risfhon Rhebipe
frequency resauingesejetition Mesr @ ésttrmitholdes masy dmes Afkst 6édnobibdgtien of
the tine %qi frequenéy Iﬁcation of the gqrresponding dat a assi gnment
packet . ShoNdheresaiedihs it arkpawiedgspent beias tarmitird RUrHONSe i &eoiiod
conpri si Ngfirst data radsk@l3® tting a first acknow edgenent in response to
receiving a first data transm ssion using first set of tones and
first set of syhkeigsanackepyledgementinahsmission (ACENEN] patiengusiteghé i r st
acknow e [.0..r ) Lving the fi.rst data trapsm ssi.on
dsi ng. sedengian el PRGNS ACCEE R Porpifig Tt TRl pF IRE 0"
wher ei n tahydufalitystf bkeks ofedtfonemsaintng the fise acadvwdalzenbnt ites are

orthogonal to each other and the first set of synbols and second set
of  Syuhor's ar dUORTHIYoREAE e fish P ™ lsmem Accreding i B ALTaTfh o

further GRIBMI $¥h&idin the transnfitfidR ehplidcR GefiRSic Hﬁ%ﬁon@ﬁﬁlﬂﬁl&ﬁgge ment in
response to receiving the first data transm ssion using third set of

tones and third set of synbols of a franme, wherein the first set of
tones, tHe sedddeshad ofrlaugdewhaisin schestingihe d et Xamattemmenpsises

or t hogongk L@ L8 A ¥ ﬁggpaﬂaﬂ ak PIE iy ﬁc?ttfuﬁ(ﬁfon%ff 2SIk %reﬂx%gltgg g)%at?%ofo fAn

synbols and third set synbo are orthogonal to eac
appar at usoopgcaing first datawianghiesien, cdrenuim g a traomissi drecoappiaesadatspackets.
conpri si ng: means for using a repetition factor to determ ne

how many i ne Lt Sit w ement.,.shoul #) epeated, the first

acknow e geneﬁrth%tljl]ieélﬂﬁlogl Otf%ga@ﬁf f”g grgml or tel%gp%ﬁ éA* ce& g)d;peat& glpvcloﬂla N85 r st

dat a tr anskitigy tha ACK2DX pattern as an implicit function of a time and frequency location of
corresponding first data transmission, wherein data transmission comprises data

assignment packets.

4, The method of claim 1, wherein using the repetition factor comprises receiving

the repetition factor.

5. The method of claim 1, wherein selecting ACK TX pattern comprises selecting

from plurality of ACK TX patterns using the repetition factor.

6. The method of claim 1, wherein selecting ACK TX pattern comprises selecting a
first ACK TX pattern having a plurality of blocks and allocating to each block of the
plurality of blocks different time and frequency resources for transmitting the first

acknowledgement.

7. The method of claim 6, wherein



means for selecting an acknow edgenent transm ssion (ACK TX) pattern
using the repetition factor, wherein the ACK TX pattern conprises
frequency and tinme location of a plurality of bl ocks used for
transmtting the first acknomAedgenenE and means for
transmtting, repeatedly, the first acﬁnomdedgenents according to the
ACK TX pattern, wherein the transmtting conprises frequency division

| tiplexing. inkh ' '
mul ti pl exing. allbéating MencARRaFghaRy Hsofilcad 8t ddeh DIRR FHR C;{rﬁﬁig}éyte{@[o&& .

sel ecting the ACK TX pattern conprises neans for sele
pattern #&SMEHsesaioraing thugvandifenquerfcytressprcantd o firsthleskcas angmati¢iofuncfion

correspongh 1 r 1.$51.0 er.ei n_dat ransm ssio
conpri seg(gi ég%ligl%g% %%@%ﬂcﬁligeﬂg’ﬁ]ﬁg{ﬁﬁgpﬁpuEd%lg B%tflgf’%e&ffld ﬁﬁ%craﬁp%g’??ﬁans
for sel ecandripqérey AGKuEX fratiteequenobipekisae an mpehs fhdtios @k eettinigaridhe
ACK TX pattern as an i%i cit fupction of tine and frequency |ocation
of corresPEHEINJOTPR P! 5 eaesPaRling ddp Birkewher ei n data transni ssion
conpri ses data assigrunent packets. 14. The apparatus of claim 11,

wher ei n nkans Thermdikddef Adhvg o epeteid | on factor conprises neans for
receiving the repetition factor. 15. The apparatus of claimll,
wher ei n nmeans 38v2tieg tigerand dregpricargsomres it eachhlask o thesderakiyan dlcks
sel ect i NGofGRR s MEAink iin | it hQR
factor. fG.p The appgflgat u%gﬁ%?%%%p%%ﬁ\%\ﬂéra%{%%%% a%‘ g'?ls fééelf %u@??or?g
t he ACK TXthratimenand tompniydesative afithefcorrespehdiag tlarg assidnimiesit paALK:; Ind

pattern i . plurality of blocks and allocating to each. bl ock of
Phe oi ur Al hedindy Sdicbihed rdh Fr AN Grdien T aitont s Fudbiuasper

transm t tthegmehed frequshcpolainn dgaimeripondihg dathResignRar ahdkee. of claim
11, wherein means for allocating tinme and frequency resources

for each plock of .the pluralit f bl ocks conprises neans for
al locatimg ti r@e%ﬁ&&’?%&@%‘b@“&? SLroCuRueatigns the methgy Geyeprgingn

inplicit functya@én@ing Herst ddRoRRAzdSAHERGOnSORELAIPS filhBat
correspondi ng. dat a packet and neans for allocating time and ?requency

r esour ceSrANYHISEOD ¥EAG Bt ¢ 10 trgs ami(firgissehef sympblseif 8 fifamecanidon of t he

time and freq Lﬁ%ﬂg\rﬁltljir%ctﬂé kiR a&&o%&f@%g&g&{t i %(Qlyoq'jsg & rggf:‘[i\?ing ﬂl%kfﬁ'gt'data
transmission using second set of tones and second set of symbols of a frame, wherein the
first set of tones and the second set of tones are orthogonal to each other and the first set

of symbols and second set of symbols are orthogonal to each other.

10.  The method of claim 9, further comprising:

transmitting the first acknowledgement in response to receiving the first data
transmission using third set of tones and third set of symbols of a frame, wherein the first
set of tones, the second set of tones and the third set of tones are orthogonal to each other
and the first set of symbols, second set of symbols and third set of symbols are

orthogonal to each other.

11. An apparatus operable in a wireless communication, the apparatus comprising;
means for using a repetition factor to determine how many times a first
acknowledgement should be repeated, the first acknowledgement being transmitted in

response to receiving a first data transmission;



18. The apparatus of claim 11, wherein means for allocating
time and frequency resources for each block of the plurality of

bl ocks conprises neans for allocating tine and frequency resources to
a first block as an inplicit functio f the tinme and frequency

| ocation of the correspondi ng data assi gment packet and neans for
allocating time and frequency resources for subsequent blocks as an
implicit functign ff sEl_@@'til{g' T2k HEAHEN BhndRSab @QCKfTXﬁﬁattem using
correspondi ng data assignnent packet. 19. An apparatus operable in a
wi r el ess trorenetitiondedtern wheden the pATKaT Y patiemyeoinpiisey: frequency ap@ éims 1fqation
transmtti.ng,a fir cknowt edgenent i e nse ko receiying a first
o -t r AP Ll ik TR B PR eF 05 e f RSP RRISFIebE SRR "2, ool <
of a frane; afmtans for tra®@aittngd, d¢pehtedlys tet firsngkhb@leligdnsdnts according to the
acknow edgenent in response to receiving.the first data transm ssion
usi ng se%@é&aﬁﬁmt’“ Res tﬁﬁaa%%eﬁwa CE@PH%FIS%?%%’GHW&‘O%“FWQ g
wherein the first set of tones and the second set of tones are

orthogongb, t omacaaﬂﬁamrofmmt he Jhdrsh m&hs Tbr SRk ShanEIs aoOpakgRt
of synbols are orthogonal to each other. 20. The apparatus of claim

19, furt KempEgFpReass fey selecting theahsKf ok PatieiA Sfientimabcit Rwcten gf time and
acknow e L1 . I.V§ s d 1.8S1.0N
ket RGTERY IR eSO L R A SRR E",
t he firstcosptismfdataguaelsts.t he second set of tones and the third set of

tones are orthogonal to each other and the first set of synbols,

second sgl of rgynbol 5,.and JALrfh set. of YD S BLene hdAFW A LenGaCh
other. 2177 A conpg er “program product, conprising: a P
conput er comptl el ifeaie dorlul e P teSAOK: TX pattern @OGAe ifn@licit findgomof time and
repetitign factaor to determ ne_how mapy tines a first acknow edgenent
shoul d bdTflBgXt agptiop . SOTFRONSIER BT f%@ggﬁ%ﬁmw%%’r Agiersih ala; trangRissiqn

response(ﬁgmﬁggqﬁﬁggggﬁn&ﬁb&%ggata transm ssion; 31

14.  The apparatus of claim 11, wherein means for using the repetition factor

comprises means for receiving the repetition factor.

15. The apparatus of claim 11, wherein means for selecting the ACK TX pattern
comprises means for selecting from plurality of ACK TX patterns using the repetition

factor.

16.  The apparatus of claim 11, wherein means for selecting the ACK TX pattern
comprises means for selecting a first ACK TX pattern having a plurality of blocks and
allocating to each block of the plurality of blocks different time and frequency resources

for transmitting the first acknowledgement.

17.  The apparatus of claim 11, wherein

means for allocating time and frequency resources for each block of the plurality
of blocks comprises means for allocating time and frequency resources to a first block as
an implicit function of the time and frequency location of the corresponding data packet

and means for allocating time and frequency resources for subsequent blocks



code for selecting an acknow edgenent transm ssion (ACK TX) pattern
using a repetition factor, wherein the ACK TX pattern conpri ses
frequency and tinme location of a plurality of bl ocks used for
transmtting the first acknomdedgenen%' and code for
transmtting, repeatedly, the first atknow edgenents according to the
ACK TX pattern, wherein the transmtting conprises frequency division

| tipl exing. :..22; : . of i '
Code For Eoreimien HRRGTPHS UneraP RIALOIIE o orhe e hondiiF UEL"

the ACK PXclpattern as an inplicit function of time and frequency
| ocation of the con-esponding first data transm ssion, wherein data
transnis§$on gprisqﬁ ggddatﬁ_ %pkets. 23. The conputer program

product o cl ai 2 Nherei i’ code ror selecting the ACK TX pattern

conpri ses codendaas f@alleadting giniddAtdqudnt yraddusien f@SeactnbloBlp bf thetplurality

function aof time and frequency_ | ocation of the corresponding first
data tr arfasks eembRase AR (4B IpcaaiHARE 489 Gravesmpresasesp adugtplock as

assi gnment, RRAAKAL Amctidft of The (HNTRME SfeqRéRY’ REARMOGUGle CdrrdshMdMZ Hata
wherein code for selecting the ACK TX patftern conprises code for

sel ect i ngpssigimhens pageKarkimpanstior #llasairigigmea any frequeneyresfurdsls derkssibsaqgent
al l ocati . . | ural i f hlocks different ti
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25. A comaui esigpmegpatkenr oduct conpri sing: a conputer-readabl e nmedi um
conpri si ng: code for transmtting a first acknow edgenent in
response to receiving a first. data transm ssion using first set of
ones. and i r et GRerar depithEi  Shclest FURELAHER. 1R bkl Smyfing:
transm tting tohené ifdStandmiki oV cRlgeRAb wieBgdn@HP AN SR pbiike 1t6 ¢IcKIiNY a tHhG
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the first set of symbols and second set of symbols are orthogonal to each other.

20.  The apparatus of claim 19, further comprising

means for transmitting the first acknowledgement in response to receiving the
first data transmission using third set of tones and third set of symbols of a frame,
wherein the first set of tones, the second set of tones and the third set of tones are
orthogonal to each other and the first set of symbols, second set of symbols and third set
of symbols are orthogonal to each other.

21. A computer program product, comprising:
a computer-readable medium comprising:
code for using a repetition factor to determine how many times a first
acknowledgement should be repeated, the first acknowledgement being transmitted in

response to receiving a first data transmission;



use a repetition factor to determ ne how many tinmes a first

acknow edgenent shoul d be repeated, the first acknow edgnent being
transmtted in response to receiving a first data transm ssion;

sel ect an acknow edgenent transm ssiog; (ACK TX) pattern using the
repetition factor, wherein the ACK TX pattern conprises frequency and
time location of a plurality of blocks used for transmtting the

first acknow edgefseséloctgdn acknowlédedment ttansthRpi6AT{RAKYT Xt faednl vkl a
acknow edgenents according to the ACK TX pattern, wherein the
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comuni cdfANgRissipR eomppws af daa pasketsi si ng: at | east one processor
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of synbols are orthogonal to each other. 31. An apparatus operable in
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blocks and allocating to each block of the plurality of blocks different time and frequency

resources for transmitting the first acknowledgement.

25. A computer program product comprising;

a computer-readable medium comprising:

code for transmitting a first acknowledgement in response to receiving a first data
transmission using first set of tones and f{irst set of symbols of a frame; and

code for transmitting the first acknowledgement in response to receiving the first
data transmission using second set of tones and second set of symbols of a frame,
wherein the first set of tones and the second set of tones are orthogonal to each other and

the first set of symbols and second set of symbols are orthogonal to each other.

26.  An apparatus operable in a wireless communication, the apparatus comprising:

at least one processor configured to



nmeans for determning a first transm ssion pattern using the maxi num
repetition factor, wherein the first transm ssion pattern conprises
frequency and tinme |l ocation of plurality of blocks used for receiving
the first acknow edgenent; and Agans for allocating resources
based on the first transm ssion pattern, for receiving the first
acknow edgenent, wherein the first acknow edgnent is transmtted

usi ng frequenaye dirapediio@nfabist td i@mintthow Bany (Thes ApRAAGhIS1e@berkdmi M
31, mherein%ﬁg%ernining %he first transm ssion pattern conprises
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transm ssion patterns are an inplicit function of the time and
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for repeating HERRBWIFRGEhe e fisrackiopdedeshiaiaccardingéo theadsilet ed.
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transm ssion pattern conprises neans ecting th I rst
transm ssion pattern usiga the repetition factor. 37. The apparatus
#

of clai m%1, vHerepHayepEepimnp, vHerdn hetAGK dXspatten is an ouplisit fyeciomeéns
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ti me and tfamegisenogomapdsessled phdtets ransmitting first acknow edgenent.
38. The apparatus of claim 37, wherein allocating resources conprises

al l ocati t heqti n equency. resqur first block.and secqand
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transmission comprises data assignment packets.

29, The apparatus of claim 26, wherein the ACK TX pattern comprises a first ACK
TX pattern having a plurality of blocks and allocating to each block of the plurality of

blocks different time and frequency resources for transmitting the first acknowledgement.

30. An apparatus operable in a wireless communication, the apparatus comprising:

at least one processor configured to

transmit a first acknowledgement in response to receiving a first data transmission
using first set of tones and first set of symbols of a frame; and

transmit the first acknowledgement in response to receiving the first data
transmission using second set of tones and second set of symbols of a frame, wherein the
first set of tones and the second set of tones are orthogonal to each other and the first set

of symbols and second set of symbols are orthogonal to each other.

31.  An apparatus operable in a wireless communication, the apparatus comprising;
means for determining a maximum repetition factor that indicates the number of

times a first acknowledgement will be received;



determ ning a nmaxi numrepetition factor that indicates the nunber of
times a first acknow edgement will be received, determning a
first transm ssion pattern using the maxi numrepetition factor,
wherein the first transm ssion pattergsconprises frequency and tine

| ocation of plurality bl ocks used for"Teceiving the first

acknow edgenent; and al | ocating resources based on the first
transm ssion pRlhefd? deRFmMmBGe! ¥R GahdiGsdidd ﬁéﬁeﬁ?ﬁﬁ%h%%%%mewﬁi%ﬁ' n
the first acknow edgnent is transmtted using frequency division
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cl aim 40, whemsdans Set etibiatigg t leeourcedNBa¥ed Sono thep dildt efrmsodsoni fatm, for
selecting the transm ssion pattern as an inplicit function of the
time and FiEGHe HFyBTSbég‘%‘H‘)&’F’Fd@PmF‘HeW?‘WPeQ‘ﬁ d hfdmf)wfeggma%hla transmitted
transm ssjspR frefh&ic9ldfided Auldp®sy ssi on conprises data packets. 42
The net hod of clai m40, wherein selecting the transm ssion patterns
conprises selecting the transm ssion pattern as an _inplicit function
of the tiXe ardefardgabncf Jymas l.owheping ¢recrayipg dio HEN AGnHPissen patiemn
transm ssj . L : 1SSl . | ta; i :
packet . o P iR R ST 2P RS Reiom,
repetiti quttéraet or conprises selecting a highest repetition factor
used for repeating acknow edgenent for a data packet to be

transm ttad 44, e, reihgd, oh, clLalm e WSKELDISIEHT ALNG 108
first transmssion paF&ern conpri ses se ecElng The FrEr iy afismissiion
pattern uUshd@ntoliertdpedndifteqnedcadécartion ofithe ddagadiet.hod of cl ai m 44,
wherein selecting the first transm ssion conprises selecting the
first transm ssion pattern having a first block,.a second bl ock, ~and
2 Lhi rd Block MemERArcihe B aR° rBersi flsgGrarision BHE R 1 PobHRRLy
and used fhfdtiohlo® ARMnid dmAdrdqhértly 186K B0 aREREgnmeddpackéy. The net hod
of claim 45, wherein allocating resources conprises allocating the

time and frequency resources of first, block and second bl ock for
recei vi ng'iSt he e appacgius rﬁvﬂlgajgéh,ewpgem determining a maximum repetition factor

comprises means for selecting a highest repetition factor used for repeating

acknowledgement for a data packet to be transmitted.

36.  The apparatus of claim 31, wherein determining the first transmission pattern

comprises means for selecting the first transmission pattern using the repetition factor.

37.  The apparatus of claim 31, wherein selecting the first transmission comprises
means for selecting the first transmission pattern having a first block, a second block, and
a third block wherein each block is orthogonal in time and frequency and used for

transmitting first acknowledgement.

38.  The apparatus of claim 37, wherein allocating resources comprises allocating the
time and frequency resources of first block and second block for receiving the first

acknowledgement.

39. A method operable in a wireless communication, the method comprising;



47. A conputer program product, conprising: a conputer-readabl e
medi um conpri si ng: code for determ ning a maxi numrepetition
factor that indicates the nunber of tines a first acknow edgenent
will be received; code for dete? ining a first transm ssion
pattern using the maxi mumrepetition factor, wherein the first
transm ssion pattern conprises frequency and tinme |ocation of a

plurality bl ockerMfet £ @hxibReLiepbidnt 8ol hiShdiBGK VL EHBE T ives 3Tt
code for allocating resources based on the first transm ssion pattern

for receiagknyledaeniont will beokerdviidedgenent, wherein the first _
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receiving t now edgenent, wherein the first acknow edgnent
is transmtted using frequency division nultiplexing. 49. A nethod
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transmitted in response to receiving a first data transm ssion;

41.  The method of claim 40, wherein selecting the transmission pattern comprises

selecting the transmission pattern as an implicit function of the time and frequency
location of the corresponding first data transmission, wherein data transmission

comprises data packets.

42.  The method of claim 40, wherein selecting the transmission patterns comprises
selecting the transmission pattern as an implicit function of the time and frequency
location of the corresponding first data transmission, wherein data transmission

comprises data assignment packets.

43.  The method of claim 40, wherein determining a maximum repetition factor
comprises selecting a highest repetition factor used for repeating acknowledgement for a

data packet to be transmitted.

44, The method of claim 40, wherein determining the first transmission pattern

comprises selecting the first transmission pattern using the repetition factor.

45.  The method of claim 44, wherein selecting the first transmission comprises
selecting the first transmission pattern having a first block, a second block, and a third
block wherein each block is orthogonal in time and frequency and used for transmitting

first acknowledgement.



36 sel ecting an acknow edgenent transm ssion (ACK TX) pattern
using the repetition factor, wherein the ACK TX pattern conprises of
resource information for a plurality of blocks used for transmtting
the first acknow edgenent; and §§ansn1tting, repeatedly, the
first acknow edgenent according to the ACK TX pattern, wherein the
transmtting conprises frequency division nultiplexing. 50. The nethod

of clai ms9, whengithoS6t 86t B, WR&ARMoltiRAMLRE s OIS &EAIR RERCHEND
the ACK TX pattern wherein the resources conprises tife, frequency
and code tintf ardrfeiiomey resources of first block and second block for receiving the first

acknowledgement.

47. A computer program product, comprising:

a computer-readable medium comprising:

code for determining a maximum repetition factor that indicates the number of
times a first acknowledgement will be received,;

code for determining a first transmission pattern using the maximum repetition
factor, wherein the first transmission pattern comprises frequency and time location of a
plurality blocks used for receiving the first acknowledgement; and

code for allocating resources based on the first transmission pattern for receiving
the first acknowledgement, wherein the first acknowledgment is transmitted using

frequency division multiplexing.

48.  An apparatus operable in a wireless communication, the apparatus comprising:

at least one processor configured to:

determine a maximum repetition factor that indicates the number of times a first
acknowledgement will be received;

determine a first transmission pattern using the maximum repetition factor,
wherein the first transmission pattern comprises frequency and time location of plurality
blocks used for receiving the first acknowledgement; and

allocate resources based on the first transmission pattern for receiving the first
acknowledgement, wherein the first acknowledgment is transmitted using frequency

division multiplexing.

49, A method operable in a wireless communication, the method comprising;
using a repetition factor to determine how many times a first acknowledgement
should be repeated, the first acknowledgment being transmitted in response to receiving a

first data transmission;



36

selecting an acknowledgement transmission (ACK. TX) pattern using the
repetition factor, wherein the ACK TX pattern comprises of resource information for a
plurality of blocks used for transmitting the first acknowledgement; and

transmitting, repeatedly, the first acknowledgement according to the ACK TX

pattern, wherein the transmitting comprises frequency division multiplexing.

50.  The method of claim 49, wherein selecting the ACK TX pattern comprises

selecting the ACK TX pattern wherein the resources comprises time, frequency and code

information.



