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[0004] 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 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
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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] FIG. 3 shows transmission patterns of downlink and uplink using an
HARQ scheme.
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wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more aspects. It may be
evident, however, that such aspect(s) may be practiced without these specific details. In
other instances, well-known structures and devices are shown in block diagram form in
order to facilitate describing one or more aspects.

[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
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the art.

[0026] 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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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



enpl oyed to identify a specific context or action, or
can generate a probability distribution over states,
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[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
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as a syst ém W t un-sectori ze
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-sectorized 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 each
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
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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
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[0039] The system may support a frequency division duplex (FDD) mode and/or a

time division duplex (TDD) mode. In the FDD mode, separate frequency channels may
be used for the downlink and uplink, and downlink transmissions and uplink
transmissions may be sent concurrently on their separate frequency channels. In the
TDD mode, a common frequency channel may be used for both the downlink and
uplink, downlink transmissions may be sent in some time periods, and uplink
transmissions may be sent in other time periods.

[0040] The LTE downlink 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
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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
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Tty e e
tdiee b ddfesatt shamet. e as aspect, Tedrequency 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
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362 mnthln a sub-frame on the uplink. Also, as shown
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tinme |ocation for ACKCH correspondlng to HARQ process
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fcﬁ’ ra rﬁdh@ 'ﬁ%ﬁlet Hong aﬁ%ﬂ%eﬂ? IARGntdampE $6 HAREO %Jc@gs@s may be
. CK/'NAK transm ssion pattern 450 may
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bloplecd 1 2-430e Enghaenawos blank Hissier His doatiiak i made feschef tones and
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correspondi ng si gnment pac cont
Tharmelrce block nay beBRCHt{rEhytsfremk oDai\pnftiOInlof @ordubeframe designated

%ggﬁ[%zp)&{{ E&%%ﬁ&@(ﬁé:%gé%gﬁ%gi%g%&ﬁﬂ herein wﬁpbe for the first set
virtual resource blocks 402-410. The bandwidth (e.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 (e.g. number of sub-carriers and OFDM



for a radio frane 430 of an LTE system As an exanpl e,
10 HARQ processes nmay be enpl oyed on different
wauwsHesames of the 10 ns radi o frane 430. EachPEHBR007/077180

1%dess may be scheduled to transnit data to a

di fferent UE or same UE. Thisldepends on the schedul er

of a system The nunber of HARQ processes that may be

enpl oyed during a radio frane depend on system
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resources are sm §sSi on us

ﬁuismlpAeKA@KkDmth mepaﬁnaﬁs pReir of b thérei e faml tbS@tﬂrcé Brocks of
ACKCH is divided into plurality sets of tones 462, 46
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o rgtgparb%fmf otr r(igasprglcggt In?agl bealmsﬁlfle% tgltlgr%le( tilus tﬂg ?r%quency
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



transm ssion. The nunber of sub-bl ocks designated for
ACK/ NAK transm ssi on depends on the nunber ACK/ NAK

Wa e@se2R086Gi on required for a data packet. |n aPCEHER®O/(77180
PH&1sub- bl ocks used for transm ssion of ACK/ NAK are
orthogonal in tinme and in frel:ﬁjency. Thi s frequency
division of ACKCH is available in LTE systemwhich is
not deployed at the tine of invention. [0051] The
Nbwt¢ Biroay adjust tlequpstitipnfagtodfep e HARQ prdessmakicmdopandebe mumber
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ACKCH wi | | be dijvided ﬁé three. [0052] In an aspect,
phidrecepehistaxampleadita for ldARREgoeRss Bynimmsenited torpddE tha gequires

r
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t%ﬁléﬁhttatm atURithat m:q‘uureq tepaatyng b NG ATO bp hapetitipn factor of one;
ransmi t . ACK/ NAK an aspect, the repetition fact
ﬁzé R RS 2 oferaae e o drhE e EQUERRIPEIE tha ALE/NAK
¥ rORtf G BR R 8 ohY d@taqgr HA@? Efo@@%q} i @rafsrrRcld ?&@@Eotﬁat

nmeasured conditions. The repetition factor may
preset repenting tipaA CKENAKr by\bda@eauanﬁtctfoo of thur, and data dehIéARQ

bRt dt Ao aof b PE PGS Rus sortye e AGR A B Rpicon
ﬁ@ﬁ)@@f@ﬁbnun‘oer of ACK/ NAK not received by the Node.

The061841 15 Node B may adj ust the repetition factor
f0<9|54h HARdrpamoetseg@, thptiate and pequencyogation &er the first A/NAK

I‘[C?&i il r'ge a%? ?rfeageﬁﬁ%%ao E?lg §f ? %l%r gor? g?ﬁ(ﬁﬁg Idatg packet or

edgenen erep

ﬁa’:t@ tagyigxﬂmlt kar RX Adph16] edhtaatrmsnﬁgsnom lstmgﬁlangl{sf reb@y€f block) K, the
ignaling. The repetition factor may be provided at
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at a, p Node &ust he repetition flgctor f

e(@@ncy ocation of elther ame data packet or data assignment. For examp e data
transmission at sub-frame K, the transmission of second ACK/NAK for the same data
transmission is at sub-frame K+5 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



[0053] Referring back to Fig. 4, the uplink
transm ssion pattern 450 is described herein as an
W@ xmRPLss0pat t ern accordi ng to an aspect based BGI/US2007/077180
Imum repetition factor of three. In this exanple,
data for HARQ process 0 is trknsnitted to a UE that
requires repeating the ACK/ NAK by a repetition factor
of three; data for HARQ process 1 is transnmitted to a
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nme an requency ocat Ion o
spoE mtaKa\UpHctfaﬁnmmslodaTla: faamegafym?mb -bt@rks exahfol eanshattmg
t he transni ssi on

trans
ge@&%} %1 MH}% ?56@ enfélgﬁ@f &ESEUENCY ARCh SIS OCS éloslf used for
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sub [ ock” 482), data transm ssion at sub-frane
greates thias yhlon otﬁtonseumd(fommk(rahsrmsmha oﬁdweA@Iéﬂ\éAK Thus the

t rapsm SSi t. sub- usi re C

S AR ESS S Bt e Do b r i ol A% 4t IRV AL b 06
RspdBtidtld. fa FBN¥pERPhE KBBrctd fiBe and frfedj&@lb@ RiMtio@U8e first block
channel s, etc. [0055] The correspondi ng ACK for HARQ

ﬁﬁ(b@%fé@K Hﬁ pﬂl@(ﬂ R Begantimptisitrifuncaian a&thedingsand fespueisty location
Si‘re%ﬁ a%t!l1 ﬁecrke{ ﬁ gatttraﬁlg}ﬁlrt?e? ﬁélﬁg 819asr?dg‘ ﬁg/ F‘iﬁr@gﬁ rHTJARQ

ogo n-aspec

bl@@@ds i0Cu 40@)“ ana@l{é:ﬁkne ahd GSpemdiy NeratioN 61154 TullsqiddRQlocks 482 and
process is offset, shown at 470. For this exanple, the

#$4 et AQKKIY Xurpttsra ate axpighalictt Sencisn o thegies andsigeqistey location of
ﬁ%r&gﬂrle% égfl%gfdg (H%%ig 4%¥ﬁﬁg}%%daﬁm%§%@‘o%§e@ at 402) usmg an

proces responds t
6ARD process 1; synbols 456 for ACK 2 which

mr lées pondlsn anoth%?%ectr ?Iseetlsnsle a%nd fs gq[ﬂ%%éf loéc‘ra?tlsonlc oofr théo\ 1rst glock 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 pattern are an
implicit 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,



corresponds to HARQ process 3; and synbols 460 for ACK
4 which corresponds to HARQ process 4. [0056] For the

W 028006 t he ACK/ NAK t he correspondi ng ACK f oPCHERQI7/077180

ess is transmtted using ACKCH using different

frequency | ocation during eacl/ repeated transnission.
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| ocati on of a_ correspondi ng data packet (e.
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SR PR BB AR et o
Bideess. BSRE&bect! ah@ys% T%%u&t@ﬁ’@ﬁﬂ&é’B't@ @kt RgQhe

the irst block 480 of pattern may be an
rerppﬂlmcm gchémn cEer doration df] hnenet drrmamdkcf & equesh oyudeaepdtition scheme

d t t . Q. i )
i G BRSBTS G PO BT iRy which
pldidahe V@iéﬂ%@ W@@tth@lle?gﬂft%lﬂs%gerﬁ@ Arik8aetRbd 4362 Taet®atih&rthe

are an inplicit function of the tine and frequency

mexEmyny rﬁp@fltlmh@ct% (MESD opct fog Addy A Ads spgmesen. Jae MRF may be
{h% %g%arlﬁst%%rﬁor e]'{f 'oPE%m%?? fécgi%er S &t &Fﬁ%k hod %@%ﬁ&gﬂsﬁﬁ% REex/NAK

(@ hanbot Sk A@KI/NAK \fz@uﬂd putaebed befthsiramhiitdry. yThefscheduler
ex %I anation, the methodol ogi es are shown and descr.i bed
aisthg trapymiger @ﬁy geteaming fhe @glieét g aradyzdesithgsepctition factor of

REG A %F' a 515 gg tg@g Q&g& r%gt rﬁﬂgﬁéﬁ rRtitibh F%CE&%R%' The

mazm?urig gpet?mlt factoln enayl tei prexdt foulbjNeke Breot @«gﬁﬁ)&mﬂw maxmum
Pelpfe‘fltlon EJ,C’[OI‘ of 3, wherein the maximum repetition allowed would three times. The
method at 506, determines if the MRF is greater than one. If determined 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



orders and/or concurrently with other acts fromthat

shown and described herein. For exanple, those skilled
w0 pooslzsoast Wi | | understand and appreci at e t haPCEUS2007/077180
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transmtter). The schedul er of the transmtter
descebed above lmhtdl@]@mew@ fuembycraoralof zhenfgcctlt?mr Also, the repetition

etition fact f each receiver of acket
BT b el oty B GBS PERR FesRving fogt BBl Siciaratone
FaK idaamdneRekiohi AN6IRSOhethBY d88rmlihesEihd &CK@NNKQ%p&tlon
for exanple the nHX|nun1repet|t|on factor of 3,

f@l@tﬂf arqatar weanraaei Mhadeicraped ithat Sy leNAdweepclibon thctaiisgreater than
8 DR TBI Fos BRSO B P! 2 nd s

4k 608, elic inbtvd abrdinpeo Aehdpoct (&mute@$he5ﬁé’queﬁdy4and5tﬂrﬁe location
and 518 O herwi se, the nethod executes 508 and

(e tienymisEion paten) oo ganimiging ASKNAKy T hesatii fﬁ@lﬁ “the method
t t
FELRY AR, B G B0y
packesson pittelil Refdriieg spictfodilded € yitvencthbe détemsihes or selects an
ﬁcméﬁ’gt%g@ s?&at; ]S)aré{c!rt{j tg]@:%%ﬁigﬁgb%ﬁ&r g‘na @{%ﬁllssépo%m&ttler%s cach
bIRNERE 851 sRNssRAH [b8tdn(iR 'fre@ué’n%? lafq {iFRWE cadNQILDEREAO T an aspect,
starts to execute 514, 516 and 518 for every HARQ

pfﬂmg: edwkop table mdneményathe mdthod man ﬁqstmt therA G/ NABWransmission
pat%rn (loéAattlog 0% oné Qre erTFe srl]lgq)loc%s n P”I equency and time). For example, if a
repetition factor is three, the transmission pattern may be made up of sub-blocks 480,
482 and 486 as shown in Fig. 4 or any other frequency and time location combination,
all orthogonal in time and frequency, for sub-block used for transmitting three ACKs. In
an aspect, location of sub-block used for subsequent ACK/NAK transmission may be
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



ACK/ NAK transm ssion pattern (e.g. the transm ssion
pattern made up by sub-bl ocks18 480, 482 and 484 as
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an aspect, using 0 e in nmenory, t
oayroéxdrean tmdrb eorAQi dNAKO flaceass mirsisiab A0 aAt dition{llyo patcesnr 706

of one or nore syb-Dblocks in frequency and ti ... For
EADAGF W Insfrugliqns QL PITRR TE ERFelf I&qﬁl@ﬁﬁﬂ i dSlink Tesources
HEBOSITHS R OR PRI Richi Y B BARA UBwAfiniSHBeR] R Gherdil: o

482 and 486 as shown i'n . 4 or any other frequency
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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 information related to downlink resource

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



an aspect, location of sub-block used for subsequent
ACK/ NAK transm ssion may be offset by two sets of
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[0065] Access terminal 700 still further comprises a modulator 714 and a
transmitter 716 that transmits the signal to, for instance, a base station, an access point,
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).



plurality of uplink resources, as described herein.

[ 0062] Access termnal 700 can additionally conprise
wmmsoms that is operatively coupled to proRE€BES007/077180

38 and that may store data to be transmtted,

recei ved, and the |ike. Menor3l 708 can store
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@sa@aeteﬂrmraydenﬁwuw b thzit|dléﬁfoﬂa1‘ate@ meoeﬁ&d nlﬁbrmatlon.
limtation, RAMis avallable in nagifforns such as

Bymedylase @gm]:@lma{ww, By AR ESRART ¢ thrRcoupled to a memory 816
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further operatively coupled to nultlp ex antenna

famhtheecam. recei ve a scheduled correl ati on between one
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{@cule alcBrrbRibA ﬂﬁtﬁ{gearpﬂﬁ)‘éht@d riod betvided aASdfe SFrdofaliink
nmessages in a bitmap response). A nultiplex processor
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|
T e
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of downlink tr m ssi.o esour or data,associ e
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85 WRAMR thdrkdhission 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.

[0068] 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



function can be enployed to reduce interference if
mul tiple devices are reporting |ost data
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ﬁl‘ﬂlt{ﬂ'ﬂ&eg QP‘DM)P&H(%%RWfP&luG&QI cﬁ@isfaﬁtn%lﬁfﬂ@% (OYDPMERe division
multiplexed (TDM), frequency division multiplexed (FDM), or code division
multiplexed (CDM).
[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.,



associ ation processor 818 can schedule a correlation
between a plurality of bl ocks of downlink transm ssion

W0 2®80280e6s and an uplink transm ssion resour cePEDUSA07/077180
PAlFtli cast or broadcast service, such that a single
bitmap included within a feedack message can indicate
ACK or NACK information for the plurality of blocks of
downl i nk transm ssion resources. [0068] Association
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retransm ssion priority for that downlink bl ock.

thgranteanaBd? pand precessrd hinyraeriyeieytt?7 g2 Pbtamsaaes 1?( symbol
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bl ock of downlink transm ssion resources. [0070

RERRA CHtHBatALIR reepVEr Hie g fTigaats raptmttehRY teémlrgé dédsA processor
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FoEaR o' ahli PrBtius sde Seinhagla %{bh%fmtsgﬁgwr bf? ilaced.
F{lﬂfmpl s anproREQYEABY 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 950 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,
etc.), 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
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{0@7@ener at ¥hen thpémbddimegn ate, imphénodntedsintsofimard, fitredatey

t he antenna . 935 to the access point 905. [0073] At .

piddigwarp g mlcr%yfe, PIR&TABF] wr§P§?1%qgn¥ePb*n%h% .!TMP& stegagin 2

IcKiRE B8l Bdedium, 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.



the antenna 925 and processed by a receiver unit 975
to obtain sanples. A synbol denodul ator 980 then
ewsezwes t he sanpl es and provi des recei ved ppPdDUS2007/077180
(§§ﬁﬁols and data symbol estinmates for the uplink. An
RX data processor 985 process®s the data symbol
estimates to recover the traffic data transmtted by
term nal 930. A processor 990 perfornms channe
EB]UBth i ONFéror sofacdne ﬁnplbmenthmnntheaﬂechrﬁ@rw ratisstdrlle@ hemin may be

upllnk Mul le term als tran I 1 ot
EIE}?IF tehtih f%«?ffl%ﬁﬁée SpIPToRe kbfﬁs tfH tjong, g é%PP that perform the
|
ﬁﬁ%ﬁ&ﬁ‘gfés&ﬁiea nRfeiP| h@és %h‘gggtgg [\‘x‘gg%ﬁt&raﬁmﬁh&ﬁsg upits and

subban ets may be int Processor

arndu@8 0y pirocestory. €l ly. memornytundl mayxbombloacwed withagbe processor or
{ { t. 905 dt |

Pl RG-Sl i RERER e sl te kANl 6 s

@%@&@bla&lsdamdshnmgagmﬁawmn ¢olrt. shown) that store
gran1codes and data. Processors 990 and 950 can

039 per f oRﬁfer:rmgmvatq Bigs19. @ systeinvid0P ﬁ]@ﬁé] lﬁmnletyteampeatmg

WPRULSG, LSRR NSRS £5, LOLADS R
AS §péct Bﬁ‘ tob 75T “For

SO a8y {n@h@le a rE(DM?e 1@%51@%@3{%&@&@0 Jetemihé hewenany
termnals can transmt concurrently on the uplink. For

Heha rsg %lf@mlectaﬁ@em hepldhpspsidrd iRdssPRBSCIRAPEH 1ag® Hgst data
ghﬁs(aﬁgs%ﬁ B&ﬁl@ﬁ)& fo-lr_lggle&h‘{@;% ckﬁ&kfe@%%t%ﬁ &Igﬁ@gél&l{l @%CK

use |n cases where or ea
TKD patteah as@amadh0i®084dr t?athsmmlng aepqesdhy, it]ﬂtgﬁlbamﬂ:nowledgements

BB by ACROR S e SR DD SIPUS 1Y 9B drapesor or any

EleQRHROGN i MR Ay be édﬁbleﬁ% hnf, Whle 1008, t echni ques

descri bed herein"may be inplenented vari ous neans.
F&BﬂbxanplB@knmesmntatﬁgtuU@symmmIH@OHMpﬁEmmahedepﬂMng

Tl th
AERANBIC iRt BB s Rl T ok cawgp R grpdp 1 1BafggSysiem
Pfomﬁ&ﬁnﬂhﬂlle tagdhodiMdl] H)’Iaf&granérﬁﬁtup% PELS atIBwWIkigeMehiSiAdesponse
for channel estimtion ma enmented within one

wrrepaiyiag appbti data ﬁrmmsq@m Ufsmg fﬁrﬁit ssyphtoaes andrigsl sesof symbols of a

ﬁrpi%e 9§)modqﬂega{ndadl rn8 Q zi‘ Oép rf?%%%%%;l&ln%%g ? )s’t a ngwtlef‘ﬂgement n

gnal "processi ng ev ranma

ﬂseymfseso (cRbiB), thé fissh datp mggrmmalb Lging8¢c@nad kst $ones and second set
(FPGAsLﬁéprocessors controllers, mcro-controllers,
P e fspe Medulesy | 1Reld0f SHYDCRRTPECSHIST gAR glegigonic device

ﬁ%giatlgﬁﬂ&ﬁ@re5$&§ﬁﬁ&ﬁ& aargfezﬂplggeﬁtation can

[ﬂeﬂSlh r oughRofedingasow @ Big. 12, parsgstenhdﬁ@@ thdt tiadlitaen sepandg
$%§8Q8#{hat erfornwthe functi@ns described.hﬁ[ein.

iR HABRIIL REFTBEN SVUFES FINHEHE PR HiIusypgd. System
eXRCHL L HchMe bR RO LRPSBF 8ct&¥AnRBG M28mum repetition factor that

indicates the number of time a first acknowledgement will be received. A module 1204

mF{ﬁlOIl] 15 1llugtrat§g. System

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,



[0076] It is to be understood that the enbodi nents

descri bed herein may be inplenented in hardware,
wadosmenoes firmware, mddl eware, mcrocode, OrPEHYS2007/077180

ed#Bi nation thereof. For a hardware inplenentation,

the processing units may be i¥pl emented within one or

nore application specific integrated circuits (ASICs),

di gital signal processors (DSPs), digital signa

butane 98 bnijnai? wkitlas tHcDSPRSY recppoige ﬁmrmlahﬁ fdrtbxg'r corlleiviatioas and

PLDs), Id programuabl e gate arrays Sﬁs)
é? @8 3&9&?? F‘%elc%sra%e P‘???@’? REREH ‘%$ Vetlhg escribed aspects are
&0 [cp&ﬁﬁt%?é al s&h%ﬁﬁraﬁbﬁsc Mo‘amc%tlHﬁ‘é &l \%ﬁ%ﬁ&ﬁeﬂattfgll within the
performthe functions describ herei n, or
sob bﬁ‘dmiaxppettdhé chaohs. flﬁﬂl?é?ljnomhmht: hgeeﬁtb@tdhmmmé irghedes” is

o s T R den ron o s e i S hp e o be

HcRKRME ih B nﬁmﬁ@t@"‘hﬂ@ftb@ﬁéj@ﬁhe‘cﬁﬁﬂlﬁﬂg” S&UChmPSsiagStsah@gReted
conponent. A code segnent nmy represent a procedure, a
Wbm@mmyechamtymsdgmahwomi ipracdgien a routine, a
subroutine, a nodule, a software package, a class, or
any conbi nation of instructions, data structures, or
program statenments. A code segnent may be coupled to
anot her code segnent or a hardware circuit by passing
and/or receiving information, data, argunents,
paraneters, or nmenory contents. Information,

argunments, paraneters, data, etc. may be passed,
forwarded, or transmtted using any suitabl e neans

i ncl udi ng menory sharing, nessage passing, token

passi ng, network transm ssion, etc.061841 25 [0078]

For a software inplenentation, the techni ques

descri bed herein may be inplenmented with nodul es
(e.g., procedures, functions, and so on) that perform
the functions described herein. The software codes may
be stored in nmenory units and executed by processors.
The nmenory unit may be inplenented within the
processor or external to the processor, in which case
it can be comrunicatively coupled to the processor via
various neans as is known in the art. [0079] Referring
now to Fig. 10, a system 1000 that facilitates
repeati ng ACK/ NAK using a transnmit pattern in a

wi rel ess communication is illustrated. System 1000 may
i nclude a nodul e 1002 for using a repetition factor to
determ ne how many tines a first acknow edgenent
shoul d be repeated in response to receiving a first
data transm ssion. A nodule 1004 for selecting an
acknow edgenent transm ssion (ACK TX) pattern and a
nodul e 1006 for transmtting, repeatedly, the first
acknow edgenent s



according to the ACK TX pattern. Mdul es 1002- 1006 nay
be a processor or any el ectronic device and may be
w@uphzsd0¢ o nenory nodul e 1008. [ 0080] Ref er ri PQI/HNA0T/077180
'8l 11, a system 1100 that facilitates repeating
ACK/ NAK using a transmit patt®rn in a wireless
communi cation is illustrated. System 1100 may i ncl ude
a nmodul e 1102 for transmtting a first acknow edgenent
in response to receiving adLABMS data transm ssion
using first set of tones and first set of synbols of a
frame. A nodule and a nodule 1104 for transmtting the
?\}Haﬂs AGkReW- edgenent in response to receiving the
irst data transm ssion using second set of tones and
second set of synbols of a frane. Mddules 1102-1 104

be a processqr.or any el ectronic device, and may.be
otipl SdTEBOREREIEIC NS T eRImuSEIn. BSrBriBoOh PN 1
Fi 9. ddng @ repatienTatRR @ d&taimih@Bbw inkaalemnds@P@at ddRBowledgement
ACK/ NAK Using a transmit pattern in a wreless
thontelibd lté;acait@gini responpaotreesiwdg a Sysitdetn tiPe@isyy; i ncl ude
e O D0 B BLAL TR ATATH5 !
ACKNOMI (Reg@reaipristd of fERuetsaindeine IBcammhire pla@htyfdblocks used

determning a first transm ssion pattern using the
feakiapsIpAting de ffirst gk goydedgement! 2a4d npdul e 1206 for

al | ocat i S ' r 1,551

pat o mp b B RS8R, R BRy A ViedaklBh J TR ShoRCk T
pMach.es 1202- 1206 may be a processor or any el ectronic
devi ce and nmay be coupled to nenory nodul e 1208.

[ 0082] What has been descri bed above includes exanpl es

of ONeLOmRESFRBARAL Wheteln dcfoctiff (HEOMCREFX PRterReSHhR4S
to describe every conceivabl e conbi nati on of

saderpiop it ACKr TXwprttard @b ey ireplidiolunginmpdsetsmo indifsqrenby logation
t he af oremen iqﬁﬁd asggcts 061841 26 but one of . d

Bl riraPQRaug st (4t ARy ACreLY SR ML RSTRIRYPN fyRprises data
pabktRer conbi nations and pernutations of various

aspects are possible. Accordingly, the described
aspects are intended to enbrace all such alterations,

£ EAG0 R08 350 ARt B B

sotécting tHhACKL e phedras am ghplilgsfunttonusedimd asd fré@lent®cation
detail ed descrigtion or. the clains, such termis
phgosregeanding fyst date rarsmyiesion, vACHh AR t@pyRisgpn compges data

L Ll chPIRELS ng” as “"conprising” is interpreted when
enﬁ¥g§%d&§§ a transitional word in a claimQ061841 27

CLAI M5

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.



What is clainmed is: 1. A nethod operable in a wreless
comruni cation, the nethod conprising: using a
w0 pea0beon factor to determ ne how many ti nmesP@EI/UB2081/077180
ow edgenent shoul d be repeated in response to

receiving a first data transm&sion; selecting an
acknow edgenent transm ssion (ACK TX) pattern, wherein
the ACK TX pattern conprises of frequency and tine

| ocation of a plurality of blocks used for
%rans ] tting EE flrst acknomﬁedgenent and

T ans ??Wﬁ@ ¥h§™e he first acknow edgement
accor gli gk Otitl E%n@géglpﬁc ‘?ésto c@s fo% ea&hﬁo&[@&f‘tﬁg pRirality of blocks
claim1, wherein sel ct| X pattern
omnpmmseﬁogmhgcnwngdﬁhauﬂEKramupasneaﬁmmbkahasmmhmmum

bR o8 BB A0 E R Sl DER iRl rashs and

hIGAEAE Bk ARd GRS eSodRERA R AGHERESent Blocl®s ATEIIdit Finction of
claln?% mherelﬁ@ie?ectlng t he AC% TX pattern

thertimnd ansisfrenaiceest lopafionted txGrormxpqudingdate packain i npl i ci t
function of a time and frequency | ocation of
corresponding first data transm ssion, wherein data

81 ansTheleddPdRim $eshe@im assi gnment packets. 4. The
nmet hod of claim 1, wherein using_the repetltlon fact
conpr a%@tl%t%@wpﬁ deawacy epsetices by cpgchlask ofthe whléahty of blocks

E‘éﬁh s‘%s Qﬁoc%h Ctl an H"r?r%gﬁér{&ﬁ%o%&tek 'EHJ? Aﬁ@%&gg@ tﬁﬁeé\}%t

rises se uralit
ﬁﬁncnqn bhtke ltlemeinkitfrerqneﬂcadbcmtmn of thErmmqtdndﬂlgafataﬁsa{gnm&m
ACK TX

P?Ciéft? Iag\‘t% Glleeﬁg%iﬁﬁ 2Rd Iﬁr&ﬂ}l%g’%&rﬁa{}gg rtsy es 3 egggi( %ﬁgﬂjlalmplicit
ﬁinlcﬁ&‘%f 8 tihR a%@% QE&%HO&%OE ReRl dé%kﬁotnﬁln%fdag! RAG%Sment

different tine and frequency resources
packasmi tting the first acknow edgenent. 061841 28 7.
The nmethod of claim6, wherein allocating tinme and
frequency resources for each block of the plurality of

bl ocka HEARd bp@sblakd £GaticR@cdrhiBnidfebn] HROHEREY comprising:
resources to a first block as an |an|C|t function of

the t trm,snaﬁmlgfarf@qwmwledgmm i EPBpariie teweeismganaishépta
g%s%u?s%ﬁ( 1’(1)% fl 1%9 %e% % %%%% lugflf' }stﬁ of p)gnl;orlée &iu eﬁlg%le and

resou
funct trém;nﬁftlng the first acknowledgernent 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.

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:



the time and frequency | ocation of the correspondi ng

data packet. 8. The nethod of claim®6, wherein
w@kdosozodcg ti ne and frequency resources for eRCHUR00TKI7180

#'8the plurality of blocks coqfrises al locating tine

and frequency resources to a ¥4 rst block as an

inplicit function of the tinme and frequency | ocation

of the correspondi ng data assi gnnent packet; and

al | ocakamygot usieg ansgpefitieqfrerneyo desmine Bswintmyinhsedient

bl ocks as an inplicit function of the tine and .

?%awieﬁé?nﬁlgéhmﬂsﬁeé?pe@w IR BSPRLS AP BCRY Iteht st data transmission;

assi g t : i 80 |

Co e o DB i T g,

Wwhersin the Kif I dgeteentonpriseespibepentyoandgoet lacagoreoffd plstality of

ata transm ssi on usi first t of tones and first
6B R e T S e ek v eyt g L he 111 5t
acknoeSaoB B MsnifingSRpensdy e Fitk atMiodeddRchisa8éording to the
data transm ssion using second set of tones and secon
A&6K BK pafteol s 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 synbols and second set

of. symhehpaddtes efrddiagoinalhcicin ey fot fdcting@he AOK TX pattern
met hod of claim9, further conprising transmtting the
fQrpRIisCH BICABWOE aiRjestigtthe ACKeEK gierntas ap dpaplicit rctipieof time and
Pk RheL Erfiod SRR abe iRl BhlfhiSEh, ShelER Bifgission
ofmproeedatatphekesecond set of tones and the third set of
tones are orthogonal to each other and the first set

of synbols, second set of synbols and third set of

$Y DO R A farhd SIREARA 1, WRRAL MM seldcling M RPRAT RipHRern
operable 1'n a wrel ess conmuni cati on, the apparatus
conpiscs megn 0Bt 8Adctng the At TErpatisinrg aa imphat funicoen of time and

actor to determ ne haw man imes a firs : .
R bRt oG s vt Rpmin it ransmission
ESRRiseh B8ta Asdigirdnt Padidtst ransm ssi on; neans for
sel ecting an acknow edgenent transni ssion (ACK TX)

pattern, wherein the ACK TX pattern conprises of

i . ion. i |
R

eb Alcaiy foR Sateivind e répRfitian &dtor, the first
acknow edgenents according to the ACK TX pattern. 12.
The apparatus of claim 11, wherein neans for selecting

j5ie Apke Jﬁf)apﬁﬁg S dlaim 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



conprises neans for selecting the ACK TX pattern as an

inplicit function of tinme and frequency | ocation of
wa@ansezoondi ng first data transm ssion, wherei PCHHS2007/077180

P4l&Hsm ssi on conprises data packets. 13. The appar at us

of claim 11, wherein neans foll sel ecting the ACK TX

pattern conprises neans for selecting the ACK TX

pattern as an inplicit function of time and frequency

hpaaiipbicit diinction € graimit agl frequehcydidptatidnr @nat@sdsponding data

wherei n data.transm ssi Qn conpri ses data assi gnnment

Rlefd comprisep meaphior atiogatipe BT AU RO FPehirubsequent

HIREk MR a%QIm:phgit RERALL bf AR tifn%cefn‘arfr&]%%’d'y' 156Ri0HR2AR: doPfesponding

receiving the repetition factor. 15. "The appar at us ol%

ditapmektf,, wherein neans for selecting the ACK TX

pattern conprises neans for selecting fromplurality

of ACK TX patterns using the repetition factor. 16.

The appas@aksudds Sdial M, dherapbier ei n neans for sel ecting

the ACK pattern conprises neans for selecting a '

fir st ma@k foalpeoatieg imhavd iigqeensy uesaiicey fasicadil Weksolthd plurality

%til l%l%c))cgkatéz:g?x%triitsg%r%gaﬁng fq?rlr aggogeétﬁr{ ttir?w: ggct ﬁ%@ulseh%:% 1Fe(s)gur%lcsot(0: kasﬁrst block

iy anisaplicttifimgetioh @f tHertirhe ackfeMeaclgROR N of kil cof8ponding data

apparatus of claim1ll, wherelin neans for allocating

st meRHPIckely aathegmpress fearssior allocatpg tigiegag fighugngy resources for

' | ocks: G i I '
RlEERIch! o0l 8 o3P SO RRCL S61 HE AR h8 B LRT SRR o5l
asrapondinpd dath hssignaoint packof. t he ti ne and frequency

| ocati on of the correspondi ng data packet; and

conprises nmeans for allocating tinme and frequency

[£SOURCHSah AL opHRBRANGRirdd Rk SinASi@Noh, TR hfatatus comprising:
function of the tine and frequency | ocation of the

cor r espandongamkatidingadket acki@vlctpenent parcaperse ¢of recéiainga first
wher.ei.n neans for allocati ti and frequency

A PRSP P BATR B SLIOTT SbhERIiPBFPPIopFElTaRksand

conpr ing@ss P aSn{ifgahd A&ALINGWIddFBmaMdn frés?@ﬁ‘s%"i& Yeceiving the

resources to a first block as an inplicit function of

firse datp trensmigsipn vyjne seopnd setarfitanss eid sasend sat o€ syrabrlb g frame,
g/ﬁ%:r%lnat?g 5 ggtrbtf tc?t%g ‘éﬁ& .theasggon%osgp ot (BfrSs A1 ?Hﬁo fo%%l to cach other
altTocating trme an reguency resources or %U sequen?

Dok Sirasetast siyPbisahl sédsne ét@T spmbbdloard drefdgadl to each other.
frequency | ocation of the correspondi ng data
assi gnnment packet.

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 in response to receiving a first data transmission;



19. A apparatus operable in a wireless comuni cati on,
t he apparatus conprising: neans for transmtting a

wo 2oogp28ae6knowl edgenent in response to recei vi NBCEHU$1005077180
#dfHd transmi ssion using first set of tones and first
set of synbols of a frame; antl neans for transnitting
the first acknow edgenent in response to receiving the
first data transm ssion using second set of tones and
seconcbdestlcofingymindhswtklgaméntanmsmiskion €AQKt TE) pattesin, wherein

et of nes and the second set of tones ar :
@ﬁﬁfg‘gaﬁgpatfe&l EOTBRYISE RBrogiiacY e Fime Jecalin oty PRty pEblocks
fod féﬂ?&ﬁﬁﬁﬁﬁ% RS i SYARAbR1ARENG fifggonal to each
ot her. 20. Theé apparatus of "claim 19, further
conpr ¢xierfgr trewnsttings repeaedyrithe firsg ackmewl¢dgsments according to the
%ﬁgﬁ@ eﬂgement in response to receiving the first

P48 ssi on using third set of tones and third
set of synbols of a franme, wherein the first set of
tones, the second set of tones and the third set of
2dnesThe eoroputprayogram prodeciohcleimndt, amrciniveds farseleetetg the ACK

synbol s, second set; of. synb dthird set .of -

B ST e R R R SRR 1B erbefh b it dpncton of
0 @h& Meflic@ddy tdcati®® 5Pthe SbftespoAdia Mipdt ldefa-tFaafabiod, wherein data
medi um_conpri sing: code for using a repetition factor
HRNSHEISEM NPT O e/ PaGkatSs a first acknow edgenent
shoul d be repeated in response to receiving a first

data transm ssion; 061841 3 1 code sel ecting an
2t knothecdgepeat progansprodisit ofi claACK ] M crpiatcoée for selbetigy the ACK

'ﬁ'gedgﬁ(p:grp-ggfpegg%gqrﬁig gqc): 0 rclg;slge a]e%@grﬁg g%?eg% Psa 2?19 intllihcmlet function of
iR RAETHCLAHEy 10816 bBihe B6HAMhEAI R Bhia AAGNEIRR, {Rrcin data

transmtting, repeatedly, the first acknow edgenents
aawsonshiorgedngprisheoAlKa aXignatenepavket82. The conput er
program product of claim 21, wherein code for
selecting the ACK TX pattern conprises code for

s£l ecthogorhRer¥eliorhh Roli@ 0N ciafn an whatinGolle fd#REleé@l} the ACK
of time and frequency | ocation of the correspondin

TXrnetteagomprseshendic deii siecting a fisst A da{TX patienshevdrg pplurality of
' . kat S
OB RS Pl OB QiR

erelrn code r1ror se

AEduchy PbilireEdfot auiNnitas the st hanosaddpeiienty t he ACK TX
pattern as an inplicit function of tine and frequency
| ocation of the corresponding first data transm ssion,

aher e Loffhit: bIGRTROHRR cGRhges of data assi gnmen:

a cérnputer-readable medium comprising;:

code 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; 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



24. The conputer program product of claim 21, wherein
code for selecting the ACK TX pattern conprises code

WO an0892d0ect i ng a first ACK TX pattern having aPCT/US2007/077180
Milbtal ity of blocks and allocating to each bl ock of
the plurality of blocks diffet%ent tine and frequency
resources for transmtting the first acknow edgenent.
25. A conputer program product, conprising: a
conputers repattanl fectorewi denrmargtiows imagy timesle fikraracknowledgement
trapnsmtting a first acknow edgement in response to
ol 159U NTSIDORSR 19 TPAHEHR gaitéiﬁtal}g%nﬁ@wﬁpst set of
tones,and .f héidowt e&fenﬁym&hs%i%@ﬁ 'Tmatt&ﬂ,%ﬁ&gﬁ the ACK
for transmtting the first acknow edge t 1 n response
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ddte transmesaom cdmpupge daty abogranéndpacketscor r espondi ng fi r st
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dat a packets. 28. The apparatus of claim 26, wherein
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sahbeiddghavitng a plurality of blocks and allocating to
each block of the plurality of blocks different tine
and frequency resources for transmtting the first

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;



acknow edgenent. 30. An apparatus operable in a
W rel ess communi cati on, the apparatus conprising: at
WO 2@8/02800@e processor configured to transmt a PCT/ES2007/077180

RHow edgenent in response to receiving a first data

transm ssion using first set Bf tones and first set of

synbols of a frame; and transmt the first

acknow edgenent in response to receiving the first

dat a icansior d&tominingianfiyststeaasmisspatpadbrntisingsthandx s@ao nehetition
et of sy_nbolfs of a frame, wherein_ the %irst set, of .
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Feg &Iﬁgttﬁ%ﬁm?g@?@wl?(%ﬁ@emﬁdi cates the nunber of times a
first acknow edgenent will be received; 061841 33 neans
for determning a first transm ssion pattern using the
faxi miihe rnpeatis ofovrimalh sheraphdeteinnningdhd fiysstransmission pattern
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pattesis. acknowl edgenent ; and neans for allocating
resources based on the first transm ssion pattern for
receiving the first acknow edgenent. 32. The apparat us
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B3 anon SiyThrarT it Bt £2 WBC Llddoh Oficpich hutgr grc o iplic
funcg8én o the simessid dreqpatclydodatibn ofithe datasfackdét. t ransm ssi on
patterns. 33. The apparatus of claim 32, wherein the
transm ssion patterns are an inplicit function of the
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The apparatus of claim 32, erein the transm ssion
fsctier ofsthatimeamdifraghérnsiytiodating of the dafa askigninentepagkt.
frequency | ocation of the data assignment packet. 35.
The apparatus of claim 31, wherein determning a

BRXI MPRR ffRedthd & fUNaiETIL QhefdBEtbSARINERANSKi@Mm repetition factor
sel ecting a highest repetition factor used for

sapRiEch myancion sdlbddgariighicst spetiidaeiopasskder repcdag

NS T r.at f..claim31, wherein
%‘gk?g%%d%%ﬁgmtfﬁga fi allt??? a{%ggonbger# a}gl?l(l)tﬁe%pat tern conprises
nmeans for selecting the first transm ssion pattern
using _the repetitiaon factor. 37. The aﬁparat us of .
20-ai miBaarngfsrerfitlaim He tihgpin fecmipigg thq Bt Hprsgiigyion pattern

ESMRides fiRans 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:



means for selecting the first transm ssion pattern

having a first block, a second block, and a third
whhmek2swer ei n each bl ock is ort hogonal i n ti NRCHEES2007/077180

$9l&Gduency and used for transmitting first

acknow edgenent . 38. The appatftus of claim 37,

wherein allocating resources conprises allocating the

time and frequency resources of first block and second

bl oc kdétenrniniﬁgaj niaxiguirhepétitiot factokthatdndidgestrtnundr oftimes a
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pl ur ahlidotind REkScesSRYed O the R &ithinSRistidf phitérfitfor receiving the first
acknow edgenent; and al |l ocating resources based on tﬁ
sdkngwladgamenti ssi on pattern for receiving the first

acknow edgenent. 40. The net hod of claim 39, wherein
determining the first transm ssion pattern conprises

5@| ecTheethdd off clagrth 30 "AGHInSERtRmifiad e st tfem&sloh $attern

of transm ssion patterns. 41. The nethod of clai m 40,
gieraseh selettiatha §rsf HansmisvempaisIoioma i phtrempssigeratterns.
selecting the transm ssion pattern as an inplicit
function of the tinme and frequency |ocation of the

4br r eShomdihog off clagh 40 adAcrtmasekeiisgiho nranwhssien pattkah @omprises
transm ssi on conppri ses data p ﬁCk ts,. 42, The nethod of

ralehting A TransBrSSI RaliFaEsiaRgmPRE fushempEibe smaindiianency
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inplicit functio the time and frequency |l ocation
ofmprives datapesietmdi ng first data transni ssion, wherein
data transm ssion conprises data assignnent packets.

43. The nethod of claim40, wherein determning a

IBXi MPRR @R iof cRln 4B CHREreMARRLIISE e 30N Q61s5iBE patterns comprises
hi ghest repetition factor used for repeati ng
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drﬁlﬁisetﬂ@taamlgﬁn@m pedetser n u5| ng the repetition
factor. 45. The nethod of claim 44, wherein selecting
the first transm ssion conprises

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.



sel ecting the first transm ssion pattern having a

first block, a second block, and a third bl ock wherein
we@22BR/0oock i s orthogonal in tine and frequencBCHESR007/077180

&d for transnmitting first acknow edgement. 061841 35

46. The method of claim 45, wherein allocating

resources conprises allocating the tine and frequency

resources of first block and second bl ock for

#@cei Yhangethod of iclagrh 48 cwhavinedigeatigtresodifces Bompripastativcating the

rogr product, conprising:. a conputer-readable
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%&@E%kgg%%g@ﬁedgenent wi Il be received; code for
determning a first transm ssion pattern using the

ximymrepetition factor, wherein the first
#f-ans *?gﬁﬁ‘r§5¥¥ﬂpﬁr FPUBYSIBE- frequency and tine
| ocat i eempiitcardalisiahicknbéampssivsed for receiving the
first acknow edgenent; and code for allocating
r esous@eSohdeietniping aieaxiinpex repetiionrfacier hat ipdicates thefrgmber of
.ecel wing the first acknow edgepent. 48. An apparatus
T L R e B ST eEHPRET T on, “The appar at us
conpr ¢defee d@érnligiagta frNEraAkAGSHS Patte@NsingUhephaki®aum repetition
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t r ansodesooallqeatiteresowrossirassieen e firsteguensyioapdttdrn i@ receiving
| ocation of plurality blocks used for receiving the

fhefuyt ag FdYhent; and al l ocate resources based on

the first transm ssion pattern for receiving the first
acknow edgenent. 49. A nethod operable in a wirel ess
¢HrmuAheapireius opérebleen hedredwsspemsiungatiors ithgapparatus comprising:
repetition factor to d?teragne how many tinmes a first

acknofll S SRR CSHYiGTBY &Deat ed i n response to

recei YdtB@nife k infaXimelatrdpctifiaN Sk S ThAMndiSAELHBE hBMbALS times a first
acknow edgenent transm ssion (ACK TX) pattern, wherein
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edgerent >>'ang

first ackno
wherein the first transmission pattern comprises of 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.

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 in response to receiving a first data transmission;

selecting an acknowledgement transmission (ACK TX) pattern, 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.



transmtting, repeatedly, the first acknow edgenent

according to the ACK TX pattern. 061841 36 50. The
waoreaokozBood cl ai m 49, wherein sel ecting the ACKPAUS2007/077180

Hdbtlern conprises selecting the ACK TX pattern wherein

the resources conprises time,3%requency and code

i nformati on.

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.



