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fafegoency Di vi sion Multiple Access (FDVA) systens, and
Ot hogonal Frequency Division Miultiple Access (OFDVA)
systens. [0004] Generally, a wireless nultiple-access
comuni cation system carggCRGEROPRGYS! Y support

communi cation for nultiple wreless termnals. In such
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stations to the termnals, and the reverse |ink(or
wpleleakgommfieicatiansystied. communi cation link fromthe
termnals to the base stations. This comuni cation
link can be established via a single-in-single-out
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[0003] Wireless communication systems are widely deployed to provide various
communication services; for instance, voice, video, packet data, broadcast, and
messaging services can be provided via such wireless communication systems. These
systems can be multiple-access systems that are capable of supporting communication
for multiple terminals by sharing available system resources. Examples of such
multiple-access systems include Code Division Multiple Access (CDMA) systems,
Time Division Multiple Access (TDMA) systems, Frequency Division Multiple Access
(FDMA) systems, and Orthogonal Frequency Division Multiple Access (OFDMA)
Systems.

[0004] Generally, a wireless multiple-access communication system can
simultaneously support communication for multiple wireless terminals. In such a
system, each terminal can communicate with one or more base stations via
transmissions on the forward and reverse links. The forward link (or downlink) refers

to the communication link from the base stations to the terminals, and the reverse link



signal -out (MSO), or a multiple-in-nultiple-out
(M M) system [0005] Wreless comuni cati on systens
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is described herein. The method can conprise

prrort atheri sagnagiok mowl digdasephle( ACK) i nf or mati on and

channel quality information (CQ) to be transmtted in

a conmmon subfrane; determ ni ng whet her the ACK
information is configuredSUMPRAR¥peat ed across

mul tiple subframes; and transmtting the ACK
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[0008] According to an aspect, a method for transmitting control information in
a wireless communication system is described herein. The method can comprise
identifying acknowledgement (ACK) information and channel quality information
(CQI) to be transmitted in a common subframe; determining whether the ACK
information is configured to be repeated across multiple subframes; and transmitting the
ACK information without the CQI upon determining that the ACK information is
configured to be repeated across multiple subframes.

[0009] Another aspect relates to a wireless communications apparatus, which

can comprise a memory that stores data relating to ACK/negative acknowledgement
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communication system. The instructions can comprise conducting an ACK/NAK
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transmission and a CQI transmission in a common subframe upon determining that the
ACK/NAK transmission is not configured for repeat transmission; and conducting an
ACK/NAK transmission without a CQI transmission in a subframe wherein the
ACK/NAK transmission and the CQI transmission are to be conducted substantially
simultaneously upon determining that the ACK/NAK transmission is configured for
repeat transmission.

[0013] To the accomplishment of the foregoing and related ends, one or more
aspects of the claimed subject matter comprise the features hereinafter fully described

and particularly pointed out in the claims. The following description and the annexed



aspects of the clainmed subject matter conprise the

features hereinafter fully described and particularly
w@einosssoout in the clainms. The foll ow ng descpCpUSING/ 081511

and the annexeddrawi ngs set forth in detail certain

illustrative aspects of thetclainmed subject matter.

These aspects are indicative, however, of but a few of

the various ways in which the princi pI es of the

cl ai med subject nmatter can be enpl oyed. Further, the
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with various aspects set forth herei’n. [0015] FIG
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comuni cating control information in accordance with
vari ous aspects. [0016] FIG 3 illustrates an exanple
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various aspects. [0019] FIG 8 illustrates exanple
sesmmohigatesnfolrastiapan abeirelssdomprunacatipnngytérs si agroofance with
control information in accordance wth various
‘éﬁi’é‘éta%pecFSOOZO] FIG 9 is a flow diagram of a met hod

foen7pt r uct pIGNG-6 ARs AL ré@%&[\@%&hﬁﬁle' ddnfoMhaBh& Sfrangements
conmuni cati on system [0021] FIGS. 10A- 10B illustrate

that ¢asvbed madaraentest wahln@twwesswpnmm?@pn gyserd in accordance with
alqansm tetjE ng control information in a wreless
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in a wireless communication system.
[0021] FIGS. 10A-10B illustrate a flow diagram of a method for arranging and
transmitting control information in a wireless communication system.
[0022] FIG. 11 is a block diagram illustrating an example wireless
communication system in which various aspects described herein can function.
[0023] FIG. 12 is a block diagram illustrating an example wireless device
operable to implement various aspects described herein.
[0024] FIG. 13 is a block diagram of an apparatus that facilitates structuring

acknowledgement information to be communicated over a wireless communication

System.
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are now described with reference to the draw ngs,
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[0027] Furthermore, various aspects are described herein in connection with a
wireless terminal and/or a base station. A wireless terminal can refer to a device
providing voice and/or data connectivity to a user. A wireless terminal can be
connected to a computing device such as a laptop computer or desktop computer, or it
can be a self contained device such as a personal digital assistant (PDA). A wireless
terminal can also be called a system, a subscriber unit, a subscriber station, mobile
station, mobile, remote station, access point, remote terminal, access terminal, user
terminal, user agent, user device, or user equipment. A wireless terminal can be a

subscriber station, wireless device, cellular telephone, PCS telephone, cordless



termnal can also be called a system a subscriber
unit, a subscriber station, nobile station, nobile,
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microwave are included in the definition of medium. Disk and disc, as used herein,
includes compact disc (CD), laser disc, optical disc, digital versatile disc (DVD), floppy
disk and blu-ray disc (BD), where disks usually reproduce data magnetically and discs
reproduce data optically with lasers. Combinations of the above should also be included
within the scope of computer-readable media.

[0029] Various techniques described herein can be used for various wireless

communication systems, such as Code Division Multiple Access (CDMA) systems,
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[0031] Referring now to the drawings, Fig. 1 is an illustration of a wireless
multiple-access communication system in accordance with various aspects. In one
example, an access point 100 (AP) includes multiple antenna groups. As illustrated in
Fig. 1, one antenna group can include antennas 104 and 106, another can include
antennas 108 and 110, and another can include antennas 112 and 114. While only two
antennas are shown in Fig. 1 for each antenna group, it should be appreciated that more
or fewer antennas may be utilized for each antenna group. In another example, an
access terminal 116 (AT) can be in communication with antennas 112 and 114, where

antennas 112 and 114 transmit information to access terminal 116 over forward link 120
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communicating control information in accordance with various aspects described
herein. In one example, system 200 can include one or more base stations 210 and one
or more terminals 220. While only one base station 210 and one terminal 220 are
illustrated in Fig. 2, it should be appreciated that system 200 can include any suitable
number of base stations 210 and/or terminals 220.

[0035] In accordance with one aspect, a base station 210 and terminal 220 can
communicate on the uplink (UL) and downlink (DL) via one or more antennas 213 and

223 respectively associated with the base station 210 and terminal 220. In one example,
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[0037] In accordance with one aspect, the transmission of control information

on the uplink can be conducted using a channel structure such as the one illustrated by
diagram 300 in Fig. 3. In one example, diagram 300 illustrates an UL control signaling
structure that can be employed, for example, in a system using E-UTRA and/or another
appropriate wireless communication technology. In accordance with one aspect, UL
control signaling can be conducted over one or more subframes 310 in time, cach of

which can be further broken into two slots 312 and 314. In one example, a time period
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i nformati on on the dowlink to termnal 220. In
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i nclude a processor 216 and/or menory 218, which can

be utilized by base statiod0210 to inpl enent various

aspects described herein. Simlarly, termnal 220 can

al so include a processor 227 and/or nenory 228. [0037]
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[0039] In accordance with one aspect, UL contro
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yiMef or m  ACLALRILAG With be SR Rher RS @4tTBEd BB ¢RRsRted on a
given subframe 310, periodic CQI reporting can be carried out over reserved resources
in PUCCH 320. In one example, resources for ACK/NAK transmission can be assigned
for a subframe with no data transmission as follows. For a transmission made pursuant
to a DL non-persistent assignment, resources for a ACK/NAK transmission can be
associated with the first control channel element (CCE) used for the DL assignment of
that transmission. Alternatively, for a persistent assignment of resources, resources for
ACK/NAK transmission can be associated with the persistent allocation and, therefore,
be persistently assigned. In another example, resources for ACK/NAK transmission can
be assigned for a subframe with no data transmission by utilizing an implicit mapping

between a DL virtual resource block (RB) ID and a corresponding frequency/code



arranged and transmtted by termnal 220 in various
manners dependi ng on the types of control information
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terminal 220 can be designed to support repetition over multiple subframes 310. This
can be done, for example, to cope with scenarios wherein the system link budget is
limited due to various factors. Accordingly, procedures are described in accordance
with various aspects herein can be utilized by a terminal 220 to arrange and transmit

uplink control information for a link budget limited scenario.
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modulation. In one example, control channel format 0 can be utilized for ACK
information corresponding to a single stream, while control channel format 1 can be
utilized for ACK information corresponding to two streams (e.g., associated with a
multiple-input multiple-output (MIMO) transmission utilizing two MIMO codewords).
[0048] Diagram 402 in Fig. 4 illustrates an example implementation of control
channel formats 0 and 1 for a normal CP case. As illustrated by diagram 402, reserved
control resources in a subframe can be divided in time into fourteen modulation
symbols, which can be allocated between ACK/NAK transmission and a demodulation

reference signal (DM-RS). As diagram 402 further illustrates, an ACK/NAK



a code rate of (16, 2) for ACK/ NAK and/or other

appropriate information using QPSK nodul ation. In one
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ACK information corresponding to a single stream

while control channel formd® 1 can be utilized for ACK

i nformati on corresponding to two streans (e.g.

associated with a nultiple-input nultiple-out put

(MM transmission utilizing two M MO codewords).
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above for a normal CP numerology and an extended CP numerology, respectively. It
should be appreciated that diagrams 602 and 604 are provided by way of example and
not limitation and that any suitable types and/or arrangement of information can be
utilized in implementing the described control channel format.

[0052] In accordance with one aspect, control channel formats 0 and 1 can
comprise one or more modulated ZC sequences, on which additional time domain

orthogonal covering can be applied to yield a transmission of 10 QPSK symbols per



subfranes results in an overall code rate of (16, 1)
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overall code rate of (32, 2) with QPSK nodul ati on.
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desired error rate level for ACK/NAK and/or other information, even in the event that
terminal 220 is configured to repeat ACK transmissions over multiple subframes.
[0055] In accordance with one aspect, terminal 220 in system 200 can structure
an UL control transmission in various manners based on whether data is to be
transmitted in a subframe with the control transmission and/or other suitable factors. In
one example, in a subframe where data is to be transmitted with control information, UL
control information can be transmitted by terminal 220 as part of the data transmission.

[0056] An example implementation of this control arrangement is illustrated by

diagram 700 in Fig. 7. As diagram 700 illustrates, control information can be
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transm ssion. [0058] In an aternatlve exanple, in a
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%ﬁzhce)cdcnggﬂr AWK AGE B hriddliafRg BAS8OmeRt WhatMedulh®siicRabnce signals
(DM-RS) provided in a subframe as illustrated by diagram 804. In such an example,
reference signals can be modulated to convey ACK/NAK information using any suitable
modulation scheme, such as BPSK, QPSK, n-QAM (quadrature amplitude modulation),
or the like.

[0060] In accordance with one aspect, as provided in Fig. 8, a control

transmission structure as illustrated by diagram 802 can be utilized in an extended CP

case, and a control transmission structure as illustrated by diagram 804 can be utilized in



been configured to repeat the control information over
mul tiple subfranes. I n accordance with one aspect, if
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purposes of simplicity of explanation, the methodologies are shown and described as a
series of acts, it is to be understood and appreciated that the methodologies are not
limited by the order of acts, as some acts can, in accordance with one or more aspects,
occur in different orders and/or concurrently with other acts from that shown and
described herein. For example, those skilled in the art will understand and appreciate
that a methodology could alternatively be represented as a series of interrelated states or
events, such as in a state diagram. Moreover, not all illustrated acts may be required to
implement a methodology in accordance with one or more aspects.

[0064] With reference to Fig. 9, illustrated is a methodology 900 for structuring

control information in a wireless communication system (e.g., system 200). It is to be
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PSR S BaT CB YaieBt W TBLoIPEp 0Lyt at block 1002 a
ARSAALH 8% FIYIQ0R, ¥herein ACK and/or CQI information to be transmitted in a

designated common subframe are identified. Next, at block 1004, it is determined
whether the ACK and/or CQI information identified at block 1002 are to be transmitted
with data.

[0067] Upon a positive determination at block 1004, methodology 1000
continues to block 1006, wherein the ACK and/or CQI information are coded using a
coding rate that is based on the repetition factor of the ACK information. Thus, for

example, a first coding rate can be utilized for a non-repeated ACK transmission, while



systemlink budget is limted and/or another simlar
situation in which the reliability of ACK infornmation
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reliability of ACK information in such a scenario, a
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continues to 6, wherein the ACK and/or CAQ
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w1tﬂtalngt ner e%s%ec rnetlfloa'o ogy lme]grglceneds Frdm block 1010 to block 1020,
wherein CQI information is transmitted over control resources reserved for the CQI
information. Methodology 1000 can then proceed to block 1022, wherein uplink
demodulation reference signals are modulated based on the ACK information (e.g., as
illustrated by diagram 804). Methodology 1000 can proceed to blocks 1020 and 1022
when, for example, a transmission of CQI and ACK in a common subframe occurs and
a normal CP is utilized.

[0070] Referring now to Fig. 11, a block diagram illustrating an example

wireless communication system 1100 in which various aspects described herein can
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[(H'HEI Next, modulation symbols for all data streams can be provided to a TX

processor 1120, which can further process the modulation symbols (e.g., for OFDM).
TX MIMO processor 1120 can then provides Ny modulation symbol streams to Ny
transceivers 1122a through 1122t. In one example, each transceiver 1122 can receive
and process a respective symbol stream to provide one or more analog signals. Each
transceiver 1122 can then further condition (e.g., amplify, filter, and upconvert) the

analog signals to provide a modulated signal suitable for transmission over a MIMO
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wrocesspr 1Eethcanpdditipnally pioyiernreesssadgmiolstreams to

24a through 1124t, respectively. [0073] In
g@%:tgrgg&ﬁlclélw t h anot her aspect the transmtted

[a8dd] at ed ki goatdancanitiens sspectyhd chincbrepoBE cstifsdte generated
1152a through 1152r. The r at@' ved.

é Iy NR ant nna
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anscei ver 1154 Tan condition {e.qg. ter, Yy,
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suc%I s fzo? e%arr]r?plg os?gqlla{ ![oqrrl]oeltsje-grll(pln?erferenc r1ra(1)t}/os(z§NRs) of the detected
symbol streams. RX processor 1160 can then provide estimated channel characteristics
to a processor 1170. In one example, RX processor 1160 and/or processor 1170 can
further derive an estimate of the “operating” SNR for the system. Processor 1170 can
then provide channel state information (CSI), which can comprise information regarding
the communication link and/or the received data stream. This information can include,
for example, the operating SNR. The CSI can then be processed by a TX data processor
1118, modulated by a modulator 1180, conditioned by transceivers 1154a through

1154z, and transmitted back to transmitter system 1110. In addition, a data source 1116



sanpl es, and then processes the sanples to provide a
correspondi ng "recei ved" synbol stream An RX
wORMDOSER0R processor 1160 can then recei ve andP@F/US®8%081511
the NR received synbol streans from NR transceivers
1154 based on a partlcular 2lecei ver processing
technique to provide NT "detected" synbol streans. In
one exanpl e, each detected synbol stream can include
synbols that are estinmates of the nodul ati on synbol s
strracegvartsy gemfld 60 threproerde edpiviodalniytadatba pseaessethby X data
rocess [ 1160 can then process each synbol stream at
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operating SNR The CSI can then be processed
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[0077] Fig. 12 is a block diagram of a system 1200 that facilitates transmission

of control information in a wireless communication system in accordance with various

aspects described herein. In one example, system 1200 includes a mobile terminal
1202. As illustrated, mobile terminal 1202 can receive signal(s) from one or more base

stations 1204 and transmit to the one or more base stations 1204 via one or more

antennas 1208. Additionally, mobile terminal 1202 can comprise a receiver 1210 that

receives information from antenna(s) 1208. In one example, receiver 1210 can be



recover the CSI reported by receiver system 1150. In
one exanple, the reported CSI can then be provided to

w@e@emesssey 1130 and used to determ ne data ratPBGI/HS2008/081511

wel | as codi ng and nodul ati on schenmes to be used for

one or nore data streans. %Re determ ned coding and

nmodul ati on schenes can then be provided to

transcei vers 1122 for quantization and/or use in |ater
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system 1200 includes a nobile term nal 1202. As
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%ﬁ%g can c rlse recei ver, 1210 t } %gelves
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Eéﬂ%’ rocessor 1214. Prpcessor 4 can be cog &fd tob tored
P% CWVRACE LR t%rroéraa‘bf eaPﬁ&P%f‘r SCEMGGPalicy can be store

in a machine-readable medium, such as a storage component. A code segment can
represent a procedure, a function, a subprogram, a program, a routine, a subroutine, a
module, a software package, a class, or any combination of instructions, data structures,
or program statements. A code segment can be coupled to another code segment or a
hardware circuit by passing and/or receiving information, data, arguments, parameters,
or memory contents. Information, arguments, parameters, data, efc. can be passed,
forwarded, or transmitted using any suitable means including memory sharing, message

passing, token passing, network transmission, etc.



codes related to nobile term nal 1202. Additionally,

nmobil e term nal 1202 can enpl oy processor 1214 to
w@esobosssnnet hodol ogi es 1000, 1100, and/or ot hePCHUSI0b&081511

and appropriate nethodol ogi es. Mobile term nal 1202

can al so include a nodul at@® 1218 that can nultiplex a

signal for transmssion by a transmtter 1220 through

antenna(s) 1208. [0078] Fig. 13 illustrates an

apparatus 1300 that facilitates structuring
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conbi pation of instructions, data structures, or
@? Wf'st at ements. A code segnent can be coupled to
anot her code segnent or a hardware circuit by passing
and/or receiving information, data, argunents,
paraneters, or menory contents. Information,
argunents, paraneters, data, etc. can 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.[0080] For a
software inplenmentation, the techniques descri bed
herein can be



i npl emented with nodul es (e.g., procedures, functions,

and so on) that performthe functions descri bed
weqesssodThe soft ware codes can be stored in nNeCOU2008/081511

units and executed by processors. The nenory unit can

be i npl emented within the Bfocessor or external to the

processor, in which case it can be communicatively

coupl ed to the processor via various nmeans as i s known

in the art. [0081] Wat has been descri bed above

i ncl udes exanpl es of one oCImkMSaspects. It is, of

course, not possible to describe every conceivabl e

conbi nati on of conmponents or nethodol ogi es for

PaPRSESmel idescri bi ng the af orenentioned aspects, but

one of ordinary skill in the art can recogni ze that

many further conbinations and pernutati ons of various

aspects ar ossk bl e. Accordi ngl t he describe

repects ar 8 Tbg RedrepdEfts SOl nEGuRRIrE sfEoans,

safinhhicafidrofsteat)dompsisiagi ons that fall within the

spirit and scope of the appended clains. Furthernore,

to t hisleasiyéne ackpew ledgement {{CK) mefornadion and chamng! ayplity

firdRkioh RO Akl ASRAT PLOAMAAubREmE! al s, such

ermis i'ntende 0 be Inclusive in a ndnner simlar

t 0 t hécttrminingoargiicr shaCKaaformatimt issonfifurtd to be repeated across

i nt erpreted when enployed as a transitional word in a

mudinke s erf9re, the term"or" as used in either

the d%ﬁ&ﬂiﬁﬁgQﬁéRU@ﬁT&&aﬂBn LWhGod Bk @bl!uﬁgﬁaaehmmgt{ﬁat the

a "non exclusive or."CLAIMS What 1s clained 1s: 1. A

Adikhmdorfration 1sarvaiiigtiter g be capeated a¢m$somndiipleosubiramas.

Wi rel ess communi cati on system conprising: identifying

acknow edgenent (ACK) information and channel quality

i nforpat i oMhé ERdhbdlo? cRentll ARERE EdBptidik:a common .

subframe; determ ning whether the ACK information is

conf i tlgnielyingdaetortepreasmétedoyigs e AK igoenaignfand e QL

and transmtti the ACK inf tion wtho h Cl

cpon BRTE Adedhgeditnt AGK MRepffialob HRitiol Min tididenificd

gantd guied rhdtipexéeggailethdacross mul tiple subfranes.

2. The nmethod of claim1, further conprising:

i dent IrpyHEIngdhamulintexed sighdhi tted with the ACK

information and the CQ; nultiplexing at |east one of

the ACK information or the CQ wth the identified

3. The method of claim 2, wherein the multiplexing comprises multiplexing

at least one of the ACK information or the CQI with the identified data on resources

reserved for transmission of data.

4. The method of claim 2, wherein the multiplexing comprises:
selecting a coding rate based on a determination of whether the ACK
information is configured to be repeated across multiple subframes; and

coding the ACK information using the selected coding rate.

5. The method of claim 1, further comprising;:
identifying one or more of ACK information or CQI to be transmitted without

data; and



data to create a nmultiplexed signal; and transmtting

the nmultiplexed signal. 3. The nethod of claim 2,
wob@pe58804 he mul ti pl exi ng conprises nmul tipl exi PGI/ES$2008/081511

| east one of the ACK information or the CQ wth the

identified data on resourcé8 reserved for transnission

of data. 4. The nethod of claim2, wherein the

mul ti pl exi ng conprises: selecting a coding rate based

on a determ nation of whether the ACK information is

conf i garsedtting dne or epeadiatic A€HO sgomdtion i ¢hesUBT omrmseyrees

and ¢ gigs tqe.ACﬁ i nformati on using the sel ected

]E?S?fivﬁg Y SPRUOISIEHAL ypt hod of claim 1, further

conprising: identifying one or nore of ACK information

or CQ to be transmtted wi thout data; andtransmtting

one of. nor hofmethod ofckinm 4 whemsin tha trensmitiengl@mpises jointly

resoufces r.eser .for control. si [ 6. The

TR e RertPER AR RR Bl R eedlrsoamrved for

iheiiddrtific8 e Ingoh RetctaRMd thietle ACK inth@famhiioibtasafified to be

identified ~on resources reserved for the

Tepesed perass roatiplepohira@eer m ni ng that the ACK

information is not configured to be repeated across

mul tiple subframes. 7. The nethod of claimb5, wherein

t he t7ansnilh¢ method @fplaira &s wieidin tht itragsmitén godomprises modulating

derodul ot on L elerstce = goals baced on e e hen
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tiple rames. 8. The nethod of claiml, erein
thgiple subdimintesi ng the ACK i nformati on without the CQ
conprises associating the ACK information with a first
control channel el enment of an associ ated downl i nk

assi ggnent Th@methd@ ofelaiAd, Fhe@lihBtrhnsrhitidg ¥8E ACK information
conpr|S|EE%nDdulat|ng the ACK information using one or

witheutdhe apyppsragesoshiting theed"Kgn{opmston with gutsircanplechannel
hase ift keyi K).. 10, . The net hod of claim?9,
RRERE: & oS B SRS Meus "sel ot ng a
nodul ati on schene to apply for the ACK information as
a function of a nunber of o )
9. The method of claim 1, further comprising modulating the ACK
information using one or more of binary phase shift keying (BPSK) or quadrature phase

shift keying (QPSK).
10. The method of claim 9, wherein the modulating comprises selecting a
modulation scheme to apply for the ACK information as a function of a number of

streams for which ACK information is to be provided.

11. The method of claim 1, further comprising transmitting one or more of

ACK information, CQI, or data as a single-carrier waveform.

12. The method of claim 1, wherein the CQI comprises one or more of a

channel quality indication, a precoding matrix indication, or rank information.

13. A wireless communications apparatus, comprising;:



streans for which ACK information is to be provided.
11. The nmethod of claim 1, further conprising

w0 e@n®sEste i ng one or nore of ACK information, BQ/USMN8/081511
data as a single-carrier waveform 12. The net hod of
claim1, wherein the CQ céfprises one or nore of a
channel quality indication, a precoding matrix
i ndication, or rank information. 13. A wreless
communi cati ons apparatus, conprising:a nenory that
st or es netatoay thal stbrenglataoelathkg mMokdg\&hdgetme(mO’(ﬁKﬁmggatiwe

n e ene NAK) . and ch nnel. qual ity informatio
P RGAETT R ieh G Y anfo Qifbion Aol i gane v Be
ghibal e a@uahyallyad '&uﬁa&%ﬁﬂﬁ&ﬁﬂr configured to
determ ne whether the ACK/ NAK signaling is configured

for repwaessor edigusxslitodeigyaine mhethep the A,szélﬁessg@hdg i%
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Sipeal NCKM AN ShiY Bﬁlyl thg AICK /S B]?ﬂzﬂﬁ@ ih @rgpfe@p,@aframe upon
transm ssion over nultiple subfranes. 14. The wirel ess

e prminingdhat hsAGBPR A %gnaélfng ¢t eanhicumd fapespeatirapprgission over
Wﬁmﬁhﬁg@ stores data to be transmitted with the

an signaling, and the processor is
further confi gured to enbed at | east one of the

ACK/ NAK si gpal i or the . gnal i ng he dat
to beltran H? ﬂré St FRRMEUNE 10nigpparﬁtgs ¥Y‘é gé wherein the

ﬁl%ﬁ?&'}pflﬁ'ﬁqef 391%5 ARRAS BL UsnMitted %tﬁ‘tﬂe“AC‘I@ﬁfAﬁ hdt @QI signaling,

processor further configured to conmunicate a
sndgtrha Iprcroesmt isi faghémroonfigived embrebidi atdeasf orat ofltk@aACKgNA Kofignaling
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for transm ssion of the data. 16. The w rel ess
conmmuni cat i ons'aﬁpar atus of claim 14, wherein the
pr ocessor iTBe pire hwornmnmp@tm@pwa@epéelalnalfé,omermattl@

bitessdtis et Ao S Refl @ MehSstRA Rl AhAh! SRocdding

bepaalst dicdTIng ASTKONARY sibndTilgtor pheeCQU El@ﬁzﬂﬁ%szzl&ﬂdletd@ta to be
enbed the ACK/ NAK signaling into the data to be
RRA PG et wiRaeRFUicatdpsely odHer Seiserssian dfdrdatat e.

17. The wirel ess communi cati ons apparatus of claim 13,
wherein the processor is further configured to

conmmuing. cat Thonwerclzss communitatidng aﬁ@ﬁéﬂh@\&f sl'a@m adl iwilgera@n the

t he nal i ng on resources reserv

prroai:é:% i$ §1 raf)nfggyﬁ?q, ) segqcb%h %‘qqer{@te or t%e ACOK/NAK signaling based
on the determination of whether the ACK/NAK signaling is configured for repeat
transmission over multiple subframes and to embed the ACK/NAK signaling into the

data to be transmitted therewith using the selected code rate.

17. The wireless communications apparatus of claim 13, wherein the
processor is further configured to communicate one or more of the ACK/NAK signaling

or the CQI signaling on resources reserved for transmission of control signaling.

18. The wireless communications apparatus of claim 17, wherein the

processor is further configured to apply a joint coding scheme for the ACK/NAK and



18. The wi rel ess communi cati ons apparatus of claim17,
wherein the processor is further configured to apply a

wo einpsssedi ng schene for the ACK/ NAK andCQ si PCEUS2008/081511
on resources reserved for transm ssion of CQ upon
determining that the ACK/ NAK signaling is not
configured for repeat transm ssion over nultiple
subfranes. 19. The wi rel ess conmmuni cati ons appar at us
of claim 17, wherein the processor is further
Conkiggeliredort @somdes rateevainfer oansmosseorr ef €QEmpm ditgmahisg that the

%@{g&%@ %llglf@arl?l%gf E‘%}Sfe (Ijlﬁ\%%pa&?e{ ré%'(l/ﬁ g@ﬁ@lsqggnaﬁl)]% %ﬁfﬁ&g subframes.

configured for repeat transni ssion over nultiple
subfranmes. 20. The wi rel ess conmmuni cati ons appar at us
of cl &-m 138he wireless epramenipatone 9pparatus of ¢lpinh &Y, wherein the
conf i u.rﬁdto asfsoci(f%et tACK/NAK Si aIin.vvilthﬁ1
PTOCSPOLIS YT coRARet CdPIHHE CRo Pt RSSINHT HiFS g Al ™ the
AfFRGicHaet oW A CK/NISIS ispn upodldetetigning (Rt 88SACK/NAK
comruni cati ons apparatus of claim 13, wherein the
pewigdHpot configyred &or repiwt (AR EPIQHOYRS Al tple subfgames.
ACK/ NAK signaling using one or nore of binary phase
shift keying (BPSK) or quadrature phase shift keying
(QPSK20. 22Thdvércisks edredanicationd apgahtiue nsclapp s, athsciatthe

claim 21, erein the processqr js further confi gured
P@C%Sépfelétfu%ﬁ]%a BPHHR wsttes eg QST K e targs: contro
L@ n AN cSir %h&iﬂ% DA R0 Qe IBRARAL as@%nﬁfeﬁ@ ams for

whi ch the wireless comunications apparatus i s
configured to provide ACK/ NAK signaling. 23. The

wirelgss c ni cati ons apparatus of claim 13, wherein
the diba r SPGMIEGSR TRt BRGHaRP RSt OF BTy pHiETcn T
PRITsHr 8 P dr 621 QR ' mbRl&e @liq &CKVNRK ﬁg&ﬁﬂlih%ﬁsi@lgbﬁe or more
precoding matrix data, or rank information. 24. An

epparatphesc haft kevdes (BRHO0er @edigbirephasg shift keying (QPSK).
acknow edgenent (ACK)/negative acknow edgenment ( NAK)
information in a wirel ess communi cati on system the

appar 22.Us TheRfircRENEGmMBRIOS IS appAeins bf Maing2 AGKIINAK the
information to be transnmtted on a conmon subfrane

miocesseini Awater gonfigurgd forfelsehamodnlafigrpohems iel aiiy én mggulating the

i t ha: : :
AR I TR et L SATR O s
deheonicatiiony appahtut ikecohAGiKHNAKo profvidenRCKONAKssigmatihg.gur ed
for repetition over a plurality of subframes. 25. A
comput er program product, conprising: a

conpuber - r eadaRkRs TRAMThicHRIMapFdrs of claim 13, wherein the data

relating to CQI signaling stored by the memory comprises one or more of channel

quality data, precoding matrix data, or rank information.

24.  An apparatus that facilitates structuring of acknowledgement
(ACK)/negative acknowledgement (NAK) information in a wireless communication
system, the apparatus comprising:

means for identifying ACK/NAK information to be transmitted on a common

subframe with channel quality information (CQI); and



code for identifying acknow edgenent (ACK) signaling
to be transmtted substantially sinultaneously with
we bannsisogqual ity i nformation (CQ ) signaling, poresio0$/081511
determ ni ng whet her the ACK signaling is to be
comuni cated in successi ve2fepeat transm ssions; and
code for perform ng one or nore of decreasing a coding
rate utilized for the ACK signaling or transmtting
the ACK signaling wthout the CQ signaling upon
det er memsfgr divgpinghke AQK fiongthalcomganssubfyadne for transmission of

icated in su sive repeat t m ssi .26, . .
AR RN P8 ARG T2ttt 06 RBR BinagHERTARRRAK inflmation i
SOITTYERI foLXPEHi AP R b PRIrAING loif QMstrdn@Ys. transmi tting
control information in a w reless conmunication
system the instructions conprising: conducting an

acknoyl edgenent ( ACK) / negat j ve acknow edgenent ( NAK)
Cranoht os: o' PHARRER NG PRE RS pmt T on ()

t r ans#csmp@Br-idad£bl€ aRFIRIM, SURbtisiE: upon determ ni ng

that the ACK/ NAK transm ssion is not configured for )
repeat t r afdeifesidsntifyigcrckepigesqmnt anCKEriERplog to be transmitted

t ranspjssi i: 1 1SSk i - B g
e SRR Bu LSRR By MU0 Bt
transm ssi osdeabeddtarntiringerictict éd SOKignatin@id ty be communicated
si mul t aneous] y upon det erm ni n% t hat the ACK/ NAK

t r ansHi SEFBHVE EPCHHFANGIHSEIF s epeat transni ssi on.

code for performing one or more of decreasing a coding rate utilized for
the ACK signaling or transmitting the ACK signaling without the CQI signaling
upon determining that the ACK signaling is to be communicated in successive

repeat transmissions.

26.  An integrated circuit that executes computer-executable instructions for
transmitting control information in a wireless communication system, the instructions
comprising:

conducting an acknowledgement (ACK)/negative acknowledgement (NAK)
transmission and a channel quality information (CQI) transmission in a common
subframe upon determining that the ACK/NAK transmission is not configured for
repeat transmission; and

conducting an ACK/NAK transmission without a CQI transmission in a
subframe wherein the ACK/NAK transmission and the CQI transmission are to be
conducted substantially simultancously upon determining that the ACK/NAK

transmission is configured for repeat transmission.



