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BACKGROUND
L Field
[6002] The present disclosure relates generally to wireless communications, and

more specifically to techniques for structuring and transmitting control information in a

wireless communication system,

1. Background

[0003] Wireless communication systems are widely deployed to provide various
communication services; for instance, voice, video, packet data, broadcast, and
messaging services can be provided via such wireless communication systems. These
systems can be multiple-access systems that are capable of supporting communication
for multiple terminals by sharing available system resources. Examples of such
multiple-access systems include Code Division Multiple Access (CDMA) systems,
Time Division Multiple Access (TDMA) systems, Frequency Division Multiple Access
(FDMA) systems, and Orthogonal Frequency Division Multiple Access (OFDMA)
systems.

[0004] Generally, a 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
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SUMMAR

[0007] The following presents a simplified summary of various aspects of the
claimed subject matter in order to provide a basic understanding of such aspects. This
summary is not an extensive overview of all contemplated aspects, and is intended to
neither identify key or critical elements nor delineate the scope of such aspects. Its sole
purpose is to present some concepts of the disclosed aspects in a simplified form as a
prelude to the more detailed description that is presented later.

[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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in successive repeat transmissions; and 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.

[0012] Still another aspect relates to an integrated circuit that executes
computer-executable instructions for transmitting control information in a wireless
communication system. The instructions can comprise conducting an ACK/NAK
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
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that can be implemented within a wireless communication system in accordance with
various aspcects.

[0018] FIG. 7 illustrates an example structure that can be used for a transmission
of control information and data in accordance with various aspects.

[0019] FIG. 8 illustrates example structures that can be used for a transmission
of control information in accordance with various aspects.

[0020] FIG. 9 is a flow diagram of a method for structuring control information
in & 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 wircless 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.



[0015]FIG 2 is a block diagramof a systemfor generating and
conmuni cat i ng control information in accordance wi th vari ous aspects.
[ 0016] FI GW8 Z00008888% at es an exanpl e channel structure PREUSRWHOHELL
utilized to conmunicate information i§1 a wreless conmuni cation
systemin accordance with various aspects. [0017]FIGS. 4-6 illustrate
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numerous specific details are set forth in order to provide a thorough understanding of
one or more aspects. It may be evident, however, that such aspect(s) may be practiced
without these specific details. In other instances, well-known structures and devices are
shown in block diagram form in order to facilitate describing one or more aspects.

L1

[0026] As used in this application, the terms “component,” “module,” “system,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.
For example, a component can be, but is not limited to being, a process running on a
processor, an integrated circuit, an object, an executable, a thread of execution, a
program, and/or a computer. By way of illustration, both an application running on a
computing device and the computing device can be a component. One or more
components can reside within a process and/or thread of exccution and a component can
be localized on one computer and/or distributed between two or more computers. In
addition, these components can execute from various computer readable media having
various data structures stored thereon. The components can communicate by way of
local and/or remote processes such as in accordance with a signal having one or more
data packets (e.g., data from one component interacting with another component in a
local system, distributed system, and/or across a network such as the Internet with other
systems by way of the signal).

[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



[0021] FIGS. 10A-10B illustrate a flow diagram of a nethod for
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il lustrating an exanple wrel ess device operable to inplenent various
aspects described herein. [0024]FIG 13 is a bl ock diagram of an
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connection capability, or other processing device connected to a wireless modem. A
base station (e.g., access point) can refer to a device in an access network that
communicates over the air-interface, through one or more sectors, with wireless
terminals. The base station can act as a router between the wireless terminal and the rest
of the access network, which can include an Internet Protocol (IP) network, by
converting received air-interface frames to IP packets. The base station also coordinates
management of attributes for the air interface.
10028] Moreover, various functions described herein can be implemented in
hardware, software, firmware, or any combination thereof. If implemented in software,
the functions can be stored on or transmitted over as one or more instructions or code on
a computer-readable medium. Computer-readable media includes both computer
storage media and communication media including any medium that facilitates transfer
of a computer program from one place to another. A storage media can be any available
media that can be accessed by a computer. By way of example, and not limitation, such
computer-readable media can comprise RAM, ROM, EEPROM, CD-ROM or other
optical disk storage, magnetic disk storage or other magnetic storage devices, or any
other medium that can be used to carry or store desired program code in the form of
instructions or data structures and that can be accessed by a computer. Also, any
connection 1s properly termed a computer-readable medium. For example, if the
software is transmitted from a website, server, or other remote source using a coaxial
cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or wireless
technologies such as infrared, radio, and microwave, then the coaxial cable, fiber optic
cable, twisted pair, DSL, or wireless technologies such as infrared, radio, and
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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Evol ved UTRA (E-UTRA), Utra Mbile Broadband (UMB), I|EEE 802.11
(W-Fi), |EEE g0z hguengy dupgion e GOD)3gsterr cosnmiphipn Jinksekl§, 1207 Ry
and E- UTRA f g0l Yessal i 80 | SablR :
(UMTS) - SeoR el g O S ooV Srl G ERRITTEE bRV Bk 120
uses E- UTRAmaphschdidimnofrequerdMicothat dsed bpmwwbisaknlahiB. SC- FDVA on t he

uplink. UT - UTRA, . UMIS, LTE and GS e descrjb q‘r}indc.urrets
from an or gRﬁDnaP?]ati on l%a&%bdup AUERNRS ARYP e?%f‘t”h@b@ﬁf ylgfed%é‘@fm to
(3GPP) . Fur themnnichBa080retndd MR Bdeclofl65i6¢ hdresh dotht dRCAtaBabice fiBnan
organi zati on named "3rd Ceneration Partnership Project 2" (3GPP2).

[ 0030] Var i ofiPeelsHuene sigupp cHebssicaignst e gommunisazdo afcessieimipals inrsecterin

include a npeLs Blerd@Y) 6885 AN ER SmoRIULES oved Rfhwh RIS i 8o adc{ I s
to be understood and appreci ated that the various systens can 1 ncl ude

addi ti onal d&ithedsansmgppinseinss ofraseksk esint Kilcan ghlizedreamémmingtiniondst tede
all of the 1L.CES, nent. S, | S i.n.connecti.on
W th the 11 obecs g BAMROAER: Suio R HiNER kS S he RR B 33N 125
[ 0031] Ref er anchi22nMsd, @n hibpessiregntiurigg bedemgrmihg it trasmiil tb usdesaieinanalef a

w reless multipl e-access,co ni cation systemjn. accordance with .
various as p%%aftgr.egfe}?%gw t&?ﬁ%ﬁ%?ova?Fiagﬁ(‘:‘?:‘gé%ltefﬁdP{‘?%erfﬁff 10 ABSSY IFEPIe &
mul tipl e anhephtdrgp @blEStharfh dcbésd pbinttr@@miting thfough.a soi}dee ARIBH APIDHOUP

can i ncl ude_antﬂennas 104 and 106, anot her can include antennas 108
and 110, an8CHdERERaltan include antennas 112 and 114. Wile only two

antennas ar gy8Bpwn i MafbGesshof! ¢, 8250 RPbEN 08P, fikdd FROHLEIDS:

ﬁ'eg),gé
appreciated that nore or fewer antennas may bé uti I|ze€{§‘ or each
ant enna gr oGpnMmppicREHEY teuninatp hied caarilsade asferrediors pdhsestgiopModsdh be

In communi cat o ss‘@ée&ﬁr%,ﬂa%?@p Bfherbita Qger&‘ujh%fo g%ra%d%% ea?l%\%gelﬁét]é%flﬁgg 120

114 transmt | nform access termna over ‘for

8 and recei v.g., emhacssatinanalfll 6 or 82X essaliociercfeakd Ll6 aouesileria@veng aiski Nk
118. Additi onal I%/ :@ﬂi or .ait ernati vel %%dac.cess term nal 1122 can_be in
communi cat i SHRWEH Uakit 8ALACsS BEMIHYCAEE deViRs Aderaiia g cleyyderaieel 08
transmt i nhatsmitheapfomeeReainbRp nal 122 over forward link 126 and
receive information ?rom access termnal 122 over reverse |link 124.

In a frequel%4hi vi siloe ism dockdmmmm efa exsiom WWhirueanertingand i nks 118,
oxanpl 6 oruare i 0 o 18 e AL "
used by revb¢rgia. [y e ekample, 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,



[ 0032] Each group of antennas and/or the area in which they are
designed to conmuni cate can be referred to as a sector of the access
poi nt. | n WOCHPASEL with one aspect, antenna groups cAETHE2H888GHed
to communicate to access terminals in9a sector of areas covered by
access point 100. In conmunication over forward |inks 120 and 126,
the transmtting antennas of access point 100 can utilize beanform ng
in order to inprove the signal-to-noise ratio of forward |inks for

the different ermnals 116 and 12 Al.so, an, a S oi nt

usi ng beanf %anI? %%nesﬁl gsstorn SRS RIEDEE atg%aé(é%%n?ne 191“%?%‘15%%§gﬁe@10 Candon y

t hr ough i t s panicelardgearaaauites?2 1268 badenttivh 1 @@ chaRGE 8G:Srig sBtalalstal N

nei oring cells. than an access point transmtting through a single
i ghbori ng | | poi 1.tting.th gF i ngl

antenna to &PMQlsignaiingeaid/qrother piprenatipn prieiyiagh fos @ dar@ingh @20 Thig g, |

access poi Ninflkhtiof 3h Men Be irhnsBEHEI R thOBoWREH i PfanSQNTY Pl £Ald AN
termnals and can also be referred to as a base station, a Node B, ‘an

access net watk, Wherriit ean bsrmesivesiyteapeaiver 82 birtomueg) 220 paanid ot inore, an
access ter maﬁ't%lmas %Q%: Pn@cninﬁ)%gé it %cgfvg@{) tjcill’ﬁingf[’ 2233@%&1& &‘&mﬁiﬂf(oa po%trol
ile q}(u pien , a wrel

referred to as a no 'termna, user e el ess
conmmuni cat i gpnadgor 2%, at ermerah?Hadan apalyderth esaivedeinfurmation, arfehetion tddaing

appropriate. term nol ogy. [0034]Fi g. i s .a block diagram of system
200 Tor gendt &S harah ePremmcH b ar R wat Tt Fifor nat B 220 ket
accor dance wiiehsii@able dufsrrasidaesd Sendesciebdiack Redtiak fo the Rec@d @emkin.

system 200 n jncluyde gne or _nore hase stations 210 and one or nore
termnal s 2%%15 fj??ﬁ%ﬁé‘ Cé’ﬁl“})c?‘&‘?efoﬁa’é"én@%&tliaélﬂlofi@gﬁﬁﬂltéﬂgm &nperagtly220

are i | | st r @il thififhtion and/br SN LR ARBI R A R K)TBH i}1§éﬁ§§cﬁ 200

can include any suitable nunber of base statlons 210 ‘and/or tetrmnals
220. [ 0035] Fefelree breransen:ohemmebaligsipematicn (€89 ksush as clomnd Koalipd

term nal 22Q cah copmuni. he. j ) .do ink (DL) via
b or mor & BERBeROBRUMAERE BTN, mibin SR GPH. R e lie)
base st ati oan@@Oergruther ewitableahfoRR@ionl Thorefoexaionl can the@ ba chhmunicated back
transm ssi on can 0originate. at base station Ovia trapnsmtter 212.
More parti ctl gal’swtfié?r?% G the wplink pz té?nsg’éfgeézé%%q @ﬂenﬁi@) n Y&fier at e
or ot herw seo@bivaicacélah@contonNihf@hmatdnalbe ebcivan g Kike ahar2 ligRior mat i on
intended for a term nal 220. This information can then be transmtted

on the gjomF*Ftﬁ%“a\ﬁ)gl% _ima‘h@ﬁ?li’?ré’#“-ZlZ and antenna(s) 213, where it can
be received &MSGP repe{}}fﬁfugtg%gt RhsthaBldTh B3, z?@%omu@b@ag)gf&%%mﬁﬁ base

antennas 223. Once information is received by term on the
downl i nk, asigten ¢ cagandtienadly in2@leat conwelrdenerztop 226 wafprafiel yrenstshigable

received in i ' Lon relating | ne or. nor -
conmuni cat i fgﬁfﬁfgﬁéﬁﬁ% Cé)%l %igﬁggggtg&slf'g%b%nﬁ © %ﬁ%‘ogﬁér deeHruﬁﬁl%naﬁorﬁéﬁfm%%a%%r
ot her sui t abhéfacitifinpahhonssian gfahegatatddesdibadkformithionghd dovidigk to
received infaormtign.. This. feedback can .i.ncl ude, r exampl e, an
Fokmow edgonai, Akin potdse HaE By it Pautfing fiee? b Gr Pk sor
negative acknewldsigeniny 2 HAicH @h be RERZIdESIaYe SRAIMO InifQhdR L hRhs
channel quality informatian é% such as channel quality

TRLHREY

i ndi cat i ons 2SB5FE deWiih heasini clErIBH? 20 Pt 3lso mglye p prosesser 320n
(RI'), or thgmjjjnlggém@@@/zgr any other suitable information. This

i nformation can then be communi cated back to base station 210 on the
uplink via {M3dkni t t eln apourdaned wathtoan aspest) the 28nsnieien efeentieliicfatediont he

control inf g& g&yﬁgﬂk gﬂl%ebc%n&@ie?i. u‘éﬁ:{g a%%a&n%?&usch% isu%ﬂ as2 Efl% o\rllie Hustrated by

antenna(s) receiver
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, each of

which can be further broken into two slots 312 and 314. In one example, a time period



[ 0036] Al t hough not illustrated in Fig. 2, it should be appreciated
that base station 210 can additionally include a control generator
226 and/ orWOeMePs§hns suitable for generating control PCAUSR4PBNSISH i n
response to an UL transm ssion fron1H8rninaI 220 and facilitating
transm ssion of the generated control“information on the downlink to
term nal 220. In accordance with one aspect, base station 210 can

i nclude a processor 216 and/or nenory 218, which can be utilized by

St oy, DEPRHaY e 935 EA TG PR RiFRRES = Pokataon og e Gy and
nMenory 228. c40RS3ink ih REGRbEARCRhMMshifebMBn@BPeCt, the transm ssion of
control information on the u’ﬁ)ll i nk can be conducted using a channel

structure si8hs t heAbhwthey flpsiatedibydlisgrara BaHnr00! signating cambe | n
one exanpl e L LAl i i :
xanpl e carfib AGHM a%gl931lbié [étgfnk ]@grﬁt?%@tgha%eé%ébﬁi) 350 A ﬁ'%lc%_ UTRA

structure that can be enp , xanple, Tn a’system usi
and/ or anot MeHnlaPharehEhamnel (WUSEHRs s dzgram) Gxillisratas RBHGOHSE) cad n

accor dance w . : i l,i ng ,C be conduct ed
over one or%n%ﬁkésgs%g%l??&gﬁé@%%aﬁgra]%li[lgbefcgéélgg%1%‘?&%\%& ' e?% othlgc ?yﬁg’f’her
br oken i nt obsntisvidth otith ldpRing atbdhdarick pf egeecExasiph 612 and/orm@4parsed 10
spanned by a sugfr%ﬁ%ﬁ) can be .referred to as a transm ssion_ tine
interval (THYEHE ORI FRITIPEISY SOG1OR b BYSIFRY TESPHETS et Tepepdtor

| ength. [0088TA&3s 2 ther illustrated by diagram 300, UL control
signaling can be carried out on_a Physical Uplink Control Channel

(PUCCH) 320[U§8l or a Prageardance wighionk aspRely Ul confsn iefbropaos Grg. , comgrol
di agr am 300l WCGH i 1 j-cal
e (PHY) P e b R AR 220 Bl P RN Rk
wi t h hoppi nijazsmissemsda@] ansoissioes ped'di sthershisttde BaRmagsdhor CQL4. 1 n one

exanpl e, PU (i.se sone qr all stem r.eso no

reser ved fo?%{%%%ngg& ﬁ?’%@égﬁcﬁ{%gg}éb? &3%%@“@%%’%%‘ Sl O%sg]g@&&a Utdtlorany
cont rol i nf othamduitelie (rfognatiog.ont r ol si gnal i ng t hat can be generated by
control gen r 22 can,i ncl ude ACK/ NAK transm sSi ons,

transnissio é’,%]gnd/ o?l)n@f‘ﬁ’éﬁia“éﬁﬁ?’vﬂtgﬂp%t ?rﬁap@fﬁcggtf%ﬁgdsfor%fa $MP«sni ssi ons
can i ncl udemuftylex@d ¥/i@lnes subh@anp el o sieRkiak ¥hol BHApARAR entMTTI Rsociated
and/ or any other suitable information. [0040]1n accordance with

anot her asp®&h thesyhtrame 3 Hh diugther fepsmygipny by terminal 220 on the uplink can be
constrained to a single-carrier waveform. Accordingly, UL control information can be

arranged and transmitted by terminal 220 in various manners depending on the types of
control information to be transmitted, whether data is also scheduled for transmission on
a given subframe 310, and/or other suitable factors as follows.

[0041] In accordance with one aspect, when no data are to be transmitted 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



mul tiplexed within a subfranc 310 such that the control spans an
entire TTl associated with the subfranme 310. Further, transm ssions
by terni naVOZ9 0810 he uplink can be constrained to a SICAGISABAsISLEr
wavef ol ut. Accordingly, UL control [}]Slormati on can be arranged and
transmtted by termnal 220 in vario manner s dependi ng on the types
of control information to be transmtted, whether data is al so
schedul ed for transm ssion on a given subfrarre 310, and/or ot her

table f f 04111 d
anen o dat o4 Fne BCMAK HCRR i & GPraREERn Pt ilieod T Shblenai ¢

CQ reporti N\Qleﬁﬂﬁ: agnbe 8§ thandktier 0¥ ACKE @SB ¥AUmitRIH 6 Rar & dqlhiEhithe
320. I n one ex glp } gsources for ACKINAK transm ssion can be

assi gned f oM refpuree ecky assigncd sha piver fopcca dlieriativelg. in Hisyevant
transm ssi OmmaBSe id1H b8 YAlitah@usty gané?ﬂﬁecp@[tﬁ bSeRn §nf@1§r§a't Hﬁﬂé WEL o
Wt i

resources for a ACK/ NAK transm SSI on can be associ ate

control chafvwdiams Hiphe coootinformsagon ean hereulbplesshivignmsiir odferwisat
transm ssio i [ Si t nnent

Feaour ces, rRLBE ALKy oo fr RS T POSCH I TR PR RacB rs eciip
the persi st éH42hl | ocalni @k canpletdoatrelfandier ddietrpendital @ithé Wplakiygaadnal

I n anot her source r., ACK/ NAK tra ssion can be

assi gned fo?‘é@n%hb&fmlél ertﬁ?S%@aﬁtg?%sﬁapéhg?ﬁ@ ROEPPRRANG oA rsyblime
inplicit mappd.nBurbet,Weer eterdthay hé Hataks tbesw{&t@n&hg%aﬁdﬁ@)ted Qitﬁle&n%l
correspondi ng frequency/ ﬁ{Ode 11 location of the ACK/ NAK. Such an

inmplicit ma 7188 Fortpy g pgca NETREA N pr of
PIRALIER 7 WavCERI™ L ibg contpyl infQupabipe canbrageneinied paifee

total numbegxHhp l@%ué&y@%p%é’d@fb%@ﬁ%ﬁ% Lién %ﬁ%efoh%lﬂﬁlaﬁﬂgg,]?ﬁﬁ) 0&

nunber of virtual resource bl ocks assi gne to a given

Al ter nat i vellip! thegontrd veayefarm spras cordigaousssubeariias saddps anfeomshay to

transmtted

control inf (I)ﬁr@?(r%]tnlz%ﬁ cﬂéybdel{)%%{hl p#gggﬁwﬁpg 1}5113 9);% %g%%lgglyeﬁ%gdded
in the dat asmnuitumougtramﬂumneﬁ‘ diata aEctU&@l-tto:BBﬁoﬁﬂaabn arcentrsltveneRenic.an bd he
data. [0042]1n X and/ or at ansmtt d on the
uplink by t ?I}gzﬁ%cfb %”’,ﬂgﬁ SHee ﬂﬁ)ﬂ sﬁ‘l’”ég?éedasstg“cﬁtl?t% {ODE A Tf)éIII'F Gptrol
entire TTl af6iesipeosh RGtiubudSib 2y Brid EDM-EWM BRGulatith kﬁ&n@\(ﬂ{&cm a
that no data is_ to be simltaneously transmtted with control

i nfor mat i onbmél?ﬁﬁq}’éﬁﬁf‘ilﬁm%? COREsReBAE-£0 PO Kz parehts coplesesd pbehapenestain ed
using, for gﬁﬁ({%hﬁl frequency hopped Local i zed Frequency Di vi sion
Mul ti pl exi n? , such that the control waveform spans conti guous
subcarri er s [¥43] hops ilnr*ﬁcmré&mewetiz onoaspasti iviozder o wtpiethe pinglevarrgirt y

withina TT Y. an er.nat si nul t aneous
transm ssio ogéngfthgﬂﬁgnktgﬁs%l?% ¢S 7 S HS e%ﬁﬁné ‘%{:)M Hfd9&F or m can
be gener at esirrblasmdusm trahmﬂamaeshﬁ‘aw aftonlycing fof thagwb Ren Bkaﬁsad Fér B@ple,

exanpl e, ontrol infor be str.uctur usi n hybrid
R s R e e F AT v R P LA
(e.g., 60 Kuilyadedn sabPiridsed 0Reerd REKMAR 8h@ I @fettbeggmﬁﬂwdﬁéémy
[0043] In accordance with one aspect, in order to retain

si ngl e- car r FRPTPIGHEIHOpE 842t he uplink, in subfranes 310 where CcQ and
ACK/ NAK ar efgoaqpe si niyl

of the two har‘be used. a‘f@é‘?ﬁ%i%%&ﬂ%%%&?@Bﬁlﬁ‘%%%%fé%%w%isﬁ%“%
320 can be tgrninpbEY cande dignad tb ABKONAIKeGEm dyer yrloltmtelsgabﬁMd@cBMn This

subf rarnes e .Simul tan

t ransni ttedgjﬂrgﬂvvl%te\r,lgc;)%i %d%g;{n%g@}% P aé‘g‘ﬁ'\ci)lr(?1r }ésn%eerthl}? Sﬁ%’%’ﬁ@ﬁ&é&%&

upl i nk cont liitec hannebsoadaddrs| Azeddinylyl eooddoa a?2s@aed Beacdeghgned
to support reﬁet i.tion OVEl omul tipl e;su franes é]zg Thi s can, be done,
for exanpl eV'f §HLBPERECE G?Hb‘f?&rlﬁeé‘gl Ve Rropipdl 220 & arnes and BAEEE | s
limted dueuplmk\ahirdlusfofrdaions: a IMKORIEENBhIEd sBdn@gedur es are descri bed
i n accordance with various aspects herein can be utilized by a



WO 2009/ 058809PCT/ US2008/ 081511 12 [0045] I n accordance with one

aspect,
contr ol
exanpl e,

PUCCH 320 as illustrated in Fig. 3 and/or another suitable
cYEQRWP/OFBRY? support nultiple formats. By way oPCHER2008/p41511ng
control channel formats that _can be supported are shown in

Table 1 bel ow. Channel Format Modul attfon Schene Number of bits per
subfranme, Ant

[0045] In accordance with one aspect, PUCCH 320 as illustrated in Fig. 3 and/or
another suitable control channel can support multiple formats. By way of non-limiting

example, control channel formats that can be supported are shown in Table 1 below:

Channel | Modulation | Number of bits per subframe, M,
Format Scheme Normal Cyclic | Extended Cyclic
Prefix Prefix
BPSK 1 1
)| QPSK 2 2
2 QPSK 20 20

Table 1: Example supported control channel formats.

[0046] Diagrams 402 and 404 in Fig. 4 illustrate example implementations of
control channel formats 0 and 1 provided in Table 1 above. It should be appreciated,
however, that diagrams 402 and 404 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 formats.

[0047] In accordance with one aspect, control channel formats 0 and 1 can
comprise one or more modulated Zadoff-Chu (ZC) sequences, on which additional time
domain orthogonal covering can be applied to yield transmissions of § Binary Phase
Shift Keying (BPSK) or 8 Quadrature Phase Shift Keying (QPSK) symbols per
subframe for both the normal cyclic prefix (CP) and extended CP cases. Accordingly,
control channel format 0 can provide a code rate of (8, 1) for ACK/NAK and/or other
suitable information using BPSK modulation, and control channel format 1 can provide
a code rate of (16, 2) for ACK/NAK and/or other appropriate information using QPSK
modulation. In one example, control channel format 0 can be utilized for ACK
information corresponding to a single stream, while control channel format I 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



Normal Cyclic Prefix Extended Cyclic Prefix O BPSK 1 1 QPSK 2 2
WO 2009/658809 PCT/US2008/081511
13

transmission can be arranged to utilize the first and last two modulation symbols in each
slot, with the remainder of the modulation symbols utilized for DM-RS.

[0049] Similarly, diagram 404 illustrates an example implementation of control
channel formats 0 and 1 for an extended CP case, wherein control channel resources are
divided in time into twelve modulation symbols. In one example, the difference in CP
length between the normal CP case iltustrated by diagram 402 and the extended CP case
illustrated by diagram 404 accounts for the difference in modulation symbols allocated
in the respective cases. As diagram 404 illustrates, an ACK/NAK transmission can be
arranged in an extended CP case to utilize the first and last two modulation symbols in
each slot, with the remainder of the modulation symbols utilized for DM-RS, in a
similar manner to that illustrated by diagram 402 for the normal CP case.

[0050} In accordance with one aspect, control channel formats 0 and 1 can be
repeated over multiple subframes, as illustrated by diagrams 502 and 504 in Fig. 5.
More particularly, diagram 502 illustrates an example implementation of control
channel formats 0 and 1 for a normal CP numerology, while diagram 504 illustrates an
cxample implementation of control channel formats 0 and 1 for an extended CP
numerology. In the example implementations illustrated by diagrams 502 and 504, it
can be observed that repetition over two subframes can yield 16 BPSK symbols (for
control channel format 0) and/or 16 QPSK symbols (for control channel format 1) for
each set of two subframes. Accordingly, repetition of control channel format 0 over two
subframes results in an overall code rate of (16, 1) with BPSK modulation, while
repetition of control channel format 1 over two subframes results in an overall code rate
of (32, 2) with QPSK modulation.

[0051] Referring now to Fig. 6, diagrams 602 and 604 are provided that
illustrate example implementations of control channel format 2 provided in Table 1
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



2 QPSK 20 20 Table 1: Exanple supported control channel formats.

[ 0046] Di agyams 402 and 404 in Fig. 4 illustrate exanple

i npl emrent VP 3ME0EB%ontrol channel formats 0 and 1 pr oPCTEE200K0815H] e
1 above. It should be appreciated, hgt\aever, t hat di agrams 402 and 404
are provided by way of exanple and n limtation and that any _
suitabl e types and/or arrangenment of information can be utilized in

I npl enenting the descri bed control channel formats. [0047] I n

ompr 1 a6 onb oo BB A ERFY foed SR, sbolEh el Crignd Gendse

addi ti onal Uprmsedommdmgtyhagma&haﬁﬁnmmgz Gﬂfbrbﬂdéﬁ)l@édeqﬂtefdi’(w &b €or
transm ssi o of .8 Bjn e Shi ft Keying (BPSK) or lO%adrature
Phase Shi ft “&g¢ndgr ?t&sﬁk ta rﬂéﬁ%ﬁ”@{% FSenrbsy offeitsipf R information
cyclic pref £R) 9 and @X}e%ﬂﬁlf‘e% 2rG@SEsne, ACccordi ngly, control

channel forgra 4 %:an )row de a ccgpge rate of (8, 1) for ACK/ NAK and/ or
ot her sui tabqoé3] nf or rataEm ¢P2i in FiBBSHusetes batiaomle wmmbﬁtnolofmhel
format 1 ca FGOA8, ( and/or ot
appr opr i ateglil or rratlgn usi r‘iﬁ"&@s%“ é@ ﬂ"@mtcg){w gne Bz atrEcd contts
control ¢ hame¢r6¢san patbftineann be diidddiiz échefio fAGKen mbdmlmﬁdn S¥bols, which

correspondi n | e st or mat can
be utilized® A@Rﬁ?‘ﬂ% ¢§ﬁm@#@£ﬁ§%ﬁ%%%@sﬁéﬁwqé@n&
associ at ed Wfth |ihoa1umibtt byphied iR R dbtlahll P08 vEUER Whe eiMbiMido rhécﬁﬂ[‘a’iﬁhss' on
utilizing two od woy. ds) £0048]D|agram402 in Fig.
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control resources in a subframe can divid In time 1nto fourteen
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modulation symbol in each slot, which can be reserved for DM-RS.

[0054] Referring again to Fig. 2, control generator 226 at terminal 220 can
utilize one or more of the control channel formats illustrated by Figs. 4-6 to arrange
control information for transmission to base station 210. In accordance with one aspect,
as can be observed from the code rates of operation for the transmission of ACK/NAK
and CQI information as described above, it can be observed that if a single subframe is
not sufficient for guaranteeing a desired error rate level, joint coding of CQI and
ACK/NAK information can be undesirable as it may likewise fail to match the
achievable reliability of a repeated ACK transmission. Accordingly, control generator
226 can operate in accordance with various aspects described herein to guarantee a
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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synbol s utWPi2HeW#88t DM RS. [0049] Similarly, di agram 4CETUSR80SIAtles
an exanpl e i nplenentation of control ghannel formats 0 and 1 for an
extended CP case, wherein control channel resources are divided in
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in CP length between the normal CP case illustrated by diagram 402
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[0059] As illustrated by diagram 802 in Fig. 8, terminal 220 can utilize joint
coding for CQI and ACK/NAK information using control channel resources reserved
for CQI information (e.g., as illustrated by Fig. 6). Additionally and/or alternatively,
terminal 220 can utilize control channel resources reserved for CQI to transmit the CQI
and convey ACK/NAK by modulating one or more UL demodulation reference 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 iliustrated 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



14 subfrane, or the equival ent of 20 coded synbols, for both the
normal CP and extended CP cases. Accordingly, control channel format
2 can proWRé"d%eWle rate of (20, X) for CQ and/or ot REA/USHOBAHEH
information, where X is a nunber of hits of CQ information (e.g., 4,
5, 9, etc.) to be conveyed per subfraée [ 0053] Diagram 602 in Fig. 6
illustrates an exanple inplenentation of control channel format 2 for
a normal CP case. As illustrated by diagram 602, reserved control
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[0063] Referring to Figs. 9, 10A, and 10B, methodologies that can be
performed in accordance with various aspects set forth herein are illustrated. While, for
purposes of simplicity of explanation, the methodologies are shown and described as a
series of acts, it is to be understood and appreciated that the methodologies are not
limited by the order of acts, 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



enbedded in a data transm ssion on PUSCH resources in a subfrane to

facilitate a commpn transm ssion of the data and control information
on the subB¥PAHeOS8? shoul d be appreciated, however, th&CTHSAYPAHSH00

is provided by way of non-limting exla}rrpl e and that any suitable
subfrane structure and/or resources within a subframe could be
utilized for transmtting the data and/or control information.
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di agr am 804 infbimzsion bn awbfexasid @hich alGK aiceQbirg ﬂﬁ]bétraﬁlaﬂmtféﬂ simttahaineld.
to convey A AK i nf or i an i.tabl e, nodul ati on s hene,
such as BPSKMS KR“%O@@\ heaﬁan‘f’ F@I%HB&WP%E IEAFAYRET rmodubitiop he
like. [ 0060]53l'1ﬁbcﬂ§ﬁ9 colaReR e M I i#6en a8 PR ppiBSCOl SV RGahR afid Qansﬁmﬁg
cont rol transm ssion structure as illustrat ed by di agqram 802 can

utilized inoa AE@Heinstopd phgultacaudy Eommiong Ak s @rrdéerthyr e
as illustratgd. Qy.giagnam 804 can be utilized in 16 a normal CP
case. However, it s ouI "be appreciated that the control channel
ar r angenent §0066] ust r aijmlgmom ta@nantﬂzﬁﬁza Seﬂloda!ngjoéO(lﬂtfpt arzamgingand any
sui tabl e CPtEX e _and/ or :ime spructur
I. 1tt1ng Zomtrol THOIAHOR it WiEles Gmmunication system is illustrated.
Methodology 1000 can be performed by, for example, a UE and/or any other suitable
entity in a wircless communication system. Methodology 1000 begins at block 1002 as
illustrated by Fig. 10A, wherein 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



[0061] In accordance with another aspect, if term nal 220 has been
configured to repeat ACK transm ssion, termnal 220 can nmaintain a
desi r ed erW%FG“?@%émf or an ACK transnission in a subfraRET(SA0EHAEK
and CQ are to be transnmtted si rmltalgeously by dropping the CQ
transm ssion on the subframe. Accordingly, in one exanple, the ACK
information can be transmtted on the subframe using control channel
resources reserved for ACK transm ssion as illustrated by diagrans
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906, wherein
mformanon are then transmitted (e.g., as illustrated by diagram 802). In accordance

with another aspect, methodology 1000 proceeds from 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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di agr am 700) 134 98t ceannalespense. Repk pttrangmiyist @ﬁtﬁmbﬁoa@emu@m&e@@m
that the A%I@t%ﬂﬁ%de@gata'fﬂﬂ(%gﬁ'ﬂﬁth%]e &mlift 2 dﬁ&gf&%@ﬁf NAYbased

data, net hodol ogy 1000 can | ow re erence
i |l ustratedoby pFﬂtlgulallmBiulmontﬁbhﬁm@ (&@LBPSK, QSPKddi-B8Ki orad-Qvheth belectéche

ACK i nform ured for re etl i,on. |f.the ACK

i nf or mat i onEc T%QCPE‘% r‘la’@tg‘gn gurre% e rtorpé%‘gget ‘a8 HIW%H‘B?IBQV ¥500 can
conti nue t ochingdk diQte, oo;ﬁmgeaﬂd BN forrehel dard steami e nt détednad by
bl ock 1002 to, be. trang}mmﬁé a CQ% subfrane. with the ACK

i nf or mat i onPEUFCBHREEPT rd’é?"‘ raist%dhtoncl ude at bl ock

1014, wherejgo7epe A%éﬂfﬁéd{ﬁétioﬁ@ynﬁol% f(ﬁ@ﬁ%{ats?rgarﬁ'ssdaﬂ%e%%ﬁd Qlio a T%(
resources reserved for the ACK information é .g., as illustrated

di agrams 40ProsfraPior 28.01)ich sapdiaghgrprocess the madlatinn syabels e ﬁeﬂ)rélF[lec k
1010 that thg Miol ﬁ?&&ﬁﬁ?ﬁ { R al@en provides Nr 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 MIMQ



not been configured to be repeated, nethodol ogy 1000 can instead
proceed tqQ block 1016 and/or block 1020 in accordance with respective
aspects. I'hO3WEEH%hce with one such aspect, nethodol o@FTAGRGS/ 081511
proceeds from bl ock 1010 to bl ock 1016, wherein ACK and CQ
information identified at block 1016 are jointly coded over control
resources reserved for the CQ information. Methodol ogy 1000 can
proceed from block 1010 to bl ock 1016 when, for exanple, a

transm ssio i fr-ame occur nd _an

ext ended cporagiocBRhef pafbaTTRRN FREL SRR, BBl el 122100
i nf or mat i oncaribert bemartsmattedrfront d aftenrgs | 13888 thrblighs T 1231, edbplyivellyagr am
802). In ac nce wth anot her_aspect, nethodolo 1000, pr oceeds
From bl ock 10781t o ol BAREHIS WherBisr aé?jct’it‘?ﬁ%ﬂrﬂﬁﬂ%_éﬁlngla%da?%@%tcﬁ%d
over contr obe FREVEd £@EcchRS Sfsiar] F0bytA)antRhad NERL ﬂi?édgﬁrl-lsi\{!?ﬁ‘ﬂe?&kﬁgdf
1000 can then proceed to block 1022, wherejn uplink denodul ati on
reference sPigAHITRONLsash apigIchled oybiberboprovided MOoRsHeRi I trmaEdcole 1d 5g. In
bi ocks. 1020 and 1855 Shhamnitpiee L ERapeal Aty EREMERBRAPAED ' Bnd Ak
in a comondewidongerd acresméﬁsveami\ad nignaiﬁdiigﬂ?e tts cotditiomeddignal to provide

[ 0070] Referg Flg. 1 a_block diagramillustratin n
exanpl o wi r SBaeS B bloSlesscrine DR ol PR s Wb on Pk Mot S
descri bed herein &waRX MEMO(daetrodesios 1 pésandiesh. reddiveand pecagRheN; Syst em
1100 is a mul tiple-input nultipl.e-output ) system.that includes
a transmtt&*° 5@%@%@&%‘*’5&@@? g@‘@FS&‘?rS il}%‘tl\gﬁ?dl varfiqulal FeRsiver be
appr eci at edprodessRig@schnighidto fr6ans M- tdetdotcdly $4:8581 hdddnsaNFHRL aBHRI ¥2hH
system 1150 coul d al so be applied to a nmulti-input single-output

syst em wher 8¢tacted mbek strpgmecan jaglude syabels Hhasereestamatesafake eduationon a
base statio i\t ORE. ) , Lngl.e
ant onna. devpe foTaRlA Ty P i ol it R, Rl FatRad 1 Slntie,
appr eci at edpoless cagipenibs! stfcamaalesstiin paet bsysteiatiid, Qlcatatlcoving @adi ver

system 1150 ribed, h in uld be utilized in nnection wth a
si ngl e out pﬁ%%? %gse ?%gqettae%fen 5&?‘8%18%%%%% 1'5633%‘{65??1&&][06]6?%% %CQ%EW&%@EM
Wi th one aspeatn. Thuafthé prodatiag be RoepiBtualer 160 cadicdofilplc@RABiroqhat
provi ded at trfansnLt &@g{é@tem 1119 froma data source 1112 to a
transmit ( TRFTURES DY rPracesspr 1120 Bel 26 dafpprosesseiadi4 gbleapsaitiesam
can then begstansniol Redpibt@sd 111686 BACLIdMR NI ' Armbh

Addi ti onal | y% TX data prr)ocessor 1114 can foﬁn}gﬁdggﬁ}géﬁg andi%rem}aﬂ0
interl eave RA#RPINE148t-a for each data stream based on a particul ar
codi ng sche | ect . , : LV, I A order |
provi de codg@ 7§]:t a. Iqﬂ dgﬁ%dég%ﬁgggﬁ%&tﬁagﬁgﬁ gbp ? ggrpeégrg%egg?eé‘&gd
stream can PhBX ryecemol tli @) exdd usid th ppifbot spded/Gme pravessDgBMhE eaivierjues.
The pilot da ‘Qst%ﬁ&'ferqu’r Esf o%a eéangl B orBaKROWN hdata g tteén t hat .i s
processed i IS TRABHNC Fan TAFMEC BIoAtRHS rafsy 8T SRS AYSr YR SBROREEE at
recei ver sysdtiens. 1A&0tisrallesRX padcessehiltiehn ResposSithateBReineBtharacteristics
transmtter system 1110, the nultiplexed pilot and coded data for

each data st¥BaMmIRERBEHHERA-AQ-ReISY pndsinte oletanEE) obths detegpd a
particul ar gREHdl akdaAR. RENSEEsER- 1966 cBREK priBKestiidisdohaitel %%%%‘istics

sel ected for each resgectlve data streamin order to provi
nmodul ati on yngesessor|I}7G nla oag axgsinde. Rdap@cesaerel 166 eed/prgprocessdr dbdldaat i on

for, each dahaust §ERELeans: Ssh eE Nl Bk It LUEHIAD S BRL LT TRK AN

and/ or provided by processor 1130. ation's S for
all data stthempeverrhipmepstavirdenhation €CIX whidceasomplidiaformbtiahregading

further progess the. modul at i nbol s . (€. for, .OF . IX M.
processor 119G CERMASH B (oa\r}%gg%él{ﬁceﬁﬁégﬁtggf%w's%&%@%&ﬁ@ ipguigr
transcei ver for k2@ se, tthy epeghing SRR . THerCSinen 8¥AGP hoceBaLhy 4 TRNS&YY®REsor

1122 can refei ve gr’id (ﬁ){)ocess a respectiyve synmbol streamto provide
118, modulated by a modulator 1180, conditioned by transceivers 1154a through

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



channel . Accordingly, NT nodul ated signals from NT transceivers 1122a
through 1122t can then be transmtted from NT antennas 1124a through
1124t, respBEIPI® [0073]1n accordance with anot her F&IABRO0SPHSIT
transmtted modul ated signal s can be yeceived at receiver system 1150
by NR antennas 1152a through 1152r. e received signal from each
antenna 1152 can then be provided to respective transceivers 1154. In
one exanpl e, each transceiver 1154 can condition (e.g., filter,
anplify, an t n igitize the
conditi onedqggg%}g%%?%&%r%%@ e%zg‘g&% éd\éﬁmlhgldﬂ@1 %tg%eﬁ%g%éds%’gjr% dta{ sanpl es
to provi de armessoesdéndi ng ' recelved symbol stream An RX M MJ data

processor an th ei ve _and pr s, the A/ rec ed synbol
streans f roméft ransgﬁ(flﬂﬂg&n%%% Sﬁag%ﬁqﬁ the ’ﬁ%‘i“{l?t%ﬁ‘%‘? @EF‘?FEW“
processi ng teedinil ti0ecah Ghapreveddereliby afehRe 1 el coxdiiged Bl haABIverkN 1206
exanpl e, each detected synbol stream can include synbols that are

esti mates oflcPpEiHadbY adémeduldioridre. and prresssed Bya Rey datmproeaspardddiedi ng
data st reanycc%rnﬁ@@%éﬁémh H59cGRAR: 5RRM PISOCER Snd %&%g gﬁaqg)o%a eam at

| east in part denodul ati ng, deint'erl eaving each
detected sy ﬁﬁbﬂhe@ be er@md@@tqmgwmr 1§ 3Quricl L@e@@t@teﬁ’mmeala@aatﬁewwmsng

dat a stream, S rocessor 6 can

conpl enment ary F%EQ%&P&;%% %?%en!l %Q%%Rﬁf nfjro o Iéesdé%a S%f ﬂb‘i‘ TX data
processor 1#ddémaihed crcaingmnﬂtxmdumy&si safiethd €hn thot Rrpeddann thilaliveRn 122
addi ti onal | rovi de essed ,synbol streans to a data_ sink 1164.
H0074] T ac Lo e B S pe s mRglop R REer S amL b dagydohippaly
gener at ed bﬁmBefr ﬂfeﬁﬁﬁﬁ@? rthé-ﬂe@@rt&ﬁﬂSI'Qﬁn Y8 Qskdthy et M N8 e8hdritBRarious
processing at the receiver, adjust power |evels, change nodul ation

rates or scReds fogedste I@’E’?‘f‘é@fdbiﬂ'@]@ﬁ%wl\@ﬁo@%w 1Ad8i In aediery, RX
processor 1@%@@@1 ‘éﬁ&/ﬁ?&h@ﬁhfoﬁﬁﬁtﬁmﬁﬂ?&&%h b R3¢ Afil g&@k&@@ gﬁﬁ}as

for exanple, si‘gnal-to-nolse-and-Int erenc ratio
det ect ed symptwidedtie @dats sinRX14#.ocessor 1160 can then provi de esti mated

h | ch
or acossor LIBCEnay or reestuBr HESRRELRY ek RS RA TS sl Fnnsoeer

of the "opedlatd atgcccSNRS}fsmm 1156 digattoporatibi a&bcsstmpci;ﬁ%()sy@taﬂlst hdditionally,
provi de channel L e informatiaon n conp

i nf or mat i on"1GYAY gat frﬁ‘émegﬂ:ﬁ’ﬁﬁ?@alﬁ é)ﬁ“dl I?lﬁﬂmé(rid? oft rf"l’?év‘ﬁr é@é‘i“ﬂ‘/ bHPOfsp a

stream Thi grdvideQidiide f0Np6aRAn ddabiaR. dafaQlse €HARRLGs0rs DE30RAMNAY0. N SNR.
The CSI can then be %rocessed by a TX data processor 1118, nodul ated

by a nodul afSPectiygly, Fuhdi dtiensgr vyteny HRScwiipus rroaessing techigurgsan b 4r |

and transm yted, Backstif A ARS 1S data

source 1116 21 g? rebcbefl?ever sy(sﬂx%ag1 fngﬁggggt%%%vstll%ﬁbﬁu%gdbb&oﬁlam ata to
be processedhpsg r¢o¢1\(¢ap@c@smg ¢xbuiqudskas ind Qo BpitBhald specettimnsntivtrer

system 1110 th t i gnal s [om.recei ver s 1150 can .t hen

be recei ved’H S%"gle?%clrllllglgl %ﬂ?}ﬁc"%am %reédm‘g% £ %%%%%a&'vg}eg 1§45, andior

denodul at ed “:by:camde mﬁug/aqmlz&ﬂ:ﬁand amifepme ea&eldhtian” fectPlerdRb@ssing
ported by, receiver system 1150.

processor %4 .to reﬁ ver % ﬁ 1
I'n one exanfceMa¥HeWRigh Gt %lEP begeteps t weﬁu%essb‘fedw'ef@ranqe&awe% F
1130 and useglck&side taichllARnt AlcaivEd:&Rss: MBildiqRs codi ng and

nodul ati on schenes to be used for one or nore data streams. The

det ermi ned ¢YH7hg andFigotiisattiosk dingrramate watem O thas Gsiligprieansmission
transcei ver §r dogd) fn@&mﬂ‘d@rﬁ éle@ cﬁﬂﬂ{uﬁf t‘rbsnengt@m 19%?6 aﬁ@é\%%%ﬂo%gs
y, the

to receiver system 1150. i onal terna
reported CShsieeln dbﬁe:nh@bhtrby hrmes&oplem&@mt 1209 érnvbrdat e mobild tausinal

controls fo 111 TX M.MO.pr sor 1120. In
anot her ex a?r%@( ‘Q@PS Eg‘f fFEp n@@? Felt 5‘387*"?)?1@%32@3%%‘1“15’93 ?f)fnar&tb s¢
processor 1i4Rorzanod end)frmnﬁted tHeQma oflfibfe i@k itatichd4204 6 6684 dimeve

exanpl e, processor &31 ans tter system 1110 and proqcessor 1170
antennas 12 tlona Iy, mobile terminal 1202 can comprise a receiver 1210 that

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



[0077]Fig. 12 is a block diagramof a system 1200 that facilitates
transm ssion of control information in a wreless conmunication
system i n MReYPE®% with various aspects described hePETHS2008/0aH
exanpl e, system 1200 i ncludes a nobil,g term nal 1202. As illustrated,
nobil e term nal 1202 can receive signal (s) fromone or nore base
stations 1204 and transmt to the one or nore base stations 1204 via
one or nore antennas 1208. Additionally, nobile term naI 1202 can
conprise a antenna
1208, 11 onchaitiyeR ssSdchied VA » LEGTHES: RRAPTH 2 R GIE ca
with a dermdlfbratamnn(Demodi)iat&&éi_)&nttdhsadandlmmﬂmhayﬁﬂ byaq:eoae@sﬂar 1214.
i nformation s can th zed b rocessor
1214. Pr oceEE"&FSSR”zJL#ﬁ&%b%éO%%Hﬁ? SR ﬁé%ﬂtorw And/ahPIegge
data and/ or cued @418l RASESIcrehdhLd20m A@ﬁmdrﬁu} ehdéBiRArmle0 2202 can employ
Additionally, nobile termnal 1202 can en& Iﬁé(p processor 1214 to

t

per f or m met REeRYgiZe ¢ ta prytprmmeodolgrigs 40 agg/ay pther sirpder and
appropri at e, © 4ffeb Qﬂb@oﬁo%zg@%J}lﬁlctt@r'ir{ﬂlﬂE}QOZ]-gan%ls%%cl@Acsa%bélﬁ%&dﬁ1§

nodul at or hat can ' ex a signal for transm ssion

transm tt er R myliplgy A Smnaféﬁlrmf(n@)mw,@@@y a[tROSBIR 20 goigh am$¢nndts)es
an appar at ug, 4300 that facilitates structuring acknow edgenent

i nformation %o be conmuni cated over a wirel ess comruni cati on system
It is to be[®IBreci athg Ihiditistenppan appesatis 03D 0itBat feplitesesthrdiriag

i ncluding func whi ch can be functional blocks t hat
represent f aﬂ@pwgeﬁgeql% Fékmﬁlea tq)0F 95’“5?‘8’6%’%%&"“ L YHElRRyG@mngmication
conbi nat i onggsken elfs tb ‘be IppredibtedRl SharaNBR30@Ls4eprd30@d 6@ McRBing functional
inplenented_ 1n a UE ( term nal 220) and/or any other appropriate

networ k ent Plogk Sawaice&ﬁn B%E%Wahblﬁ%uhaé repsentfignctioneinnlenenie 1K/ NAK

infoiillati ,

i nformati onﬁ%,&%%%fg%%‘iﬁ?%(%éﬁgﬂm@ ﬁtﬁrgr f| 'g'é F%\te}&{g?% ul e 1%?2 4 Itl)tr)C

st ruct ur i ngimplememehingsip fe.of tetrhipali 3@ naridfdredy MO dppKoprafeortvadrk entitpv er
data resour g&fcafn% S‘det [ (?urf?: §3?d2an faentg?cr)m% AQ{KI,@PH(Wd ta, Fc?ré@t g%ragﬂ@ﬁted

control resources or a transm'ssion
that a desi pedcenimon stletaend veiteCQl mfomfaﬁoﬁ\%}b‘%a]t@ i3 eamairihenintisde a

mai nt ai ned. 0 s to be under st.ood a cts .descri bed
herein can H&g}”ﬁﬁ é‘%@ﬁf*é‘bc“ﬁy‘gﬁaff%%‘on QB‘&‘ \l\?i?PBPcdf ‘g& mform“tlon

i ddl ewar e, oVér@aQGed8iceOfor a@ﬁnﬁﬂﬁgﬂéﬂl&tcbﬁt@oltah%%for\éb@lfbom& Syt &8 For
and/ or nmethods are_ inplenented in software, firmvare, mddl eware or

ni cr ocode, bF%@ﬁ‘@?ﬁl%’d&fé%ﬁmldﬁﬂ@u%@%élﬁﬁhsthattaﬁléweé@ﬁob@f@?mlé‘érthfh a
machi ne- r eadall/g Aedk dém%mﬁiﬁ@?l}aﬁﬁmﬁecﬁtor age conponent. A code segment

can represent a procedu unction, a subprogram a program a
routine, a HWGPbuti ndfisgo h@dmeestocai th@tftha/vape:tq)@skm@d healmctaasb@ or any

conbi nat i on. cti.9 ructure st at ement s.
A code segne “ﬁl{lel&ééa}ﬁé% %aéu ‘?ngso are %‘@?‘re’c%ﬁgle% n‘é‘h o g] ©LTREY dwar e
circuit by pmisnagmamﬂém Wl&ﬁl@héﬂ!}?@@lﬂb ahdonmethods ar€l Eemat@UINB 6t Fare,
par anet er s, contents. Information, argunents, parameters,

data, etc. EERV B %&é?&f&f@ crfc%m‘ Progran odk OhF e SED I ey g be stored
sui tabl e MeansmhdeldhDG1RERIY, SBRES @Q@ra@@&ﬁ%ﬁezﬂa%sédag sedohBEn

paSSI ng, network transmn ssion, etc
represent a procedure, a function, a subpro gram, 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, ezc.



[ 0080] For a software inplenentation, the techniques described herein
can be i n W th nodules (e.g. , procedures, functions, and so
on) thatnB&$$§Pﬁ§$ﬂ% functi ons described herein. The s&FEHSFRSAHIHs
can be stored in nmenory units and exeguted by processors. The nenory
unit can be inplenmented within the processor or external to the
processor, in which case it can be comunicatively coupled to the
processor via various neans as is known in the art. [0081] What has
been descri bove gpcl : t. 'S,
of cour e, RAS0Boos; b & R ARIoRRu, (NG EpicANARC cdoel
conponent s onplametotiwitbgiodsles Gre. puodses, foictidas end i oy thah perform the

af orenent i oped..aspect yt. o of..ordi nar kill in the art.can
ecognt ze ¢ AL agse et Ribno dRs it eRE Sersret RenSRed iR ous
aspect s ar eepnagd bl erocdsonr dhogleynort et dadeimpesemspatrhin tas procdbarded
to enbrace all suchqalteratLon . modi fications and variations that
fall withi nCXFH@aLBihe Rrocesepr<i SHichfass i e romutGafins rgouniss tp Mg nor e,
to the exteptoctfatvid Baidusil¥nd 3G MERH inkife #5€d in either the detailed
description or the clains, such termis intended to be inclusive in a

manner si m (881} o t heWhetrhes bewrdspardied gbovgdncledshpranylespf opg or more
interpreted 200 LeYEN A : j {1 I rd. | [ .
Furthernnre?%?ﬁg tefn1"i%ﬁp’ég%aggﬁg?kkéﬁﬁﬁgrﬁgﬁgm%@?g?ﬁégh gg%%?%tion
or the cl ai pempaenteanmethoddlegias fonpupres 0 daserilting the afuteGtnohE] aspecth
met hod for transm.ttin trol information in a weless. .

communi cat i %lrl]t ) §§ Qighna o%l? fnstﬁ?'nar:t can recoghizg g}?ﬁt I ﬁﬁ'ﬂ{hgﬁmaélﬂ’a%?@nt
(ACK) i nf or parrivtaioanel vakaiwhediat pbysible) f Ascordingdy) thdddsdriteahgbalsac: t 0
be transmtted in a comon subfrang; .. deterni ning whether the
ACK i nf or matigKes © ?ﬁqﬁwﬂﬂé&}% dicptions seadificgtians agd yarigiions prfall within the
subfranes; spirit and4BOH FUESIpFLIHA BlatRATFEMEAMRK th HeQKABE thdhd ROt
schedul ed to be repeated across nultiple subfranes, transmtting the
ACK i nf or matinelgdesnds yshd incxyhey the detetmf@ﬁcramn pathe clagng such term igpganded
det er m ni ng 1.nf.or: I ' € » 1 O .epeaf ed

acr oss nult?% ehghﬁﬁéﬁ%ﬁg%ﬂﬁf%%%%%gq?ﬂ%nix§ﬁﬁ#%ﬁgt%%c@%ﬁ%@ﬁgsﬁbfrane
and transm itérpgtadhvehcACKiplaybd rnatrimiionkltvedin 4 tleinCQFuriherrhdre, thorrmn
subframe. “or” as used m either the detailed description or the claims is meant to be a “non-

exclusive or.”



2. The nethod of claiml1, further conprising: identifying data to be
transmtted with the ACK information and the CQ; upon the
determ ning that the ACK information is not scheduled to be repeated
across multiple subframes, nultiplexipng at | east one of the ACK
information or the CQ with the identified data to create a

mul tiplexed signal; and transmtting the nmultiplexed signal. 3. The
met hod of claim 2, wherein the nul t¢bA&SNg conprises nultipl exing at
| east one of the ACK information or the CQ wth the identified data
on resources reserved for transm ssion of data. 4. The net hod of
claim 2, Wher e mettod fonsdnsittng ogtodMsrhBESsH in a wirel8@l @finudgtado 0di Ng
rate based on the determ nation of whether the ACK information is
schedul ecFyf‘tSmb‘ém?@}fé%’ted across nultiple subframes; and coding the

ACK i nfornati qaeﬂylﬂgaélﬁﬁw%éﬁﬁérﬁ‘éj\@ﬁg ﬁrﬁgm'izﬁ%ﬁ and gﬁ_?mné qua_ltﬂ? 1%&%%Q)n0f
claim1, further conprising: dentifying one or nore-of

i nf or mat i GRIbchedyled i9 tgdransaittsein a @HHIWPIE hdfitamgat a; and

determining whether the ACK information is scheduled to be repeated across
multiple subframes;

upon determining that the ACK information is not scheduled to be repeated across
multiple subframes, transmitting the ACK information and the CQI in a common
subframe; and

upon determining that the ACK information is scheduled to be repeated across
multiple subframes, dropping the CQI from the common subframe and transmitting the

ACK information without the CQI in the common subframe.

2. The method of claim 1, further comprising:

identifying data to be transmitted with the ACK information and the CQI;

upon the determining that the ACK information is not scheduled to be repeated
across multiple subframes, multiplexing at least one of the ACK information or the CQI
with the identified data to create a multiplexed signal; and

transmitting the multiplexed signal.

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 the determination of whether the ACK
information is scheduled to be repeated across multiple subframes; and

coding the ACK information using the selected coding rate.



transmtting one or nore of the ACK information or the CQ on
resources reserved for control signaling. 6. The nethod of claimb5,
wherein the transmtting conprises jointly coding the identified ACK
information and the identified CQ on23esources reserved for the
identified CQ upon the determining that the ACK information i s not
schedul ed to be repeated across nultiple subfranes. 7. The nethod of
cl ai m 5, Swher dihn metleodiafglegmilt furthgr compisinges nodul ating one or nore

i or mat i on ugGRTHEL SRR PR CRrar PRI RS wingy

schedul ed:‘lat@a]hxe repeated across nultiple subframes. 8. The nethod of
claim1l1, wherein the transmtti %A i nfor t|on wi t hout the CQ
conpri ses assCEPHRiHE "crﬁé”ﬂ@'@?ﬁﬁ% 1pThorgt Fp@t‘méﬁfﬁﬁcﬁq
channel Q-E&:{{%latfmqfonﬁ-ﬂlﬁéﬁigﬁgat ed downlink assignnment. 9. The nethod
of claim1, further conprising nodul ating the ACK i nformation using
one or nore of binary phase shift keying (BPSK) or quadrature phase

shift key ng (T%Pﬁl@(hod ojf%la;%%hwﬂa%&qguﬁll sml%ngcﬂm%sets e)mgt?)sb(fol?hrfgotpet he

nndulatlng conprises sele ion
ACK i nf orideattifiod A&SK mfcﬁmmﬁbm and uhfe identified€QI o resbured@dschasd (whiheh ACK
i nformati r,ovj ded,

The _net hod of cl ai further
conpri si ngnpﬁg?l' t“?? a’edlﬁ‘é’mﬁ’tmq’oﬂ)t%@ thy Af&@ fh B‘F‘?Fa‘t“inB?FnL%bd Bbedat a
as a Si NGk@meAntioss mMRpef @bhme£6 12. The nmethod of claim1, wherein
the CQ conprises one or rmre of a channel quality indication, a

precoding matrix indication, rank information. 13. Avmreless
comuni cat i onspa At MG at .stores data
relating to ackno e goemsauii W#ﬁgﬁg rlls\llnelmélglgﬁ%‘gﬁgeééne‘%e% m% RW@ and
channel quatidemoduiftammaferanne §i6631Y baskd)omttieridentifindl ACK information upon the
determining that the ACK information is not scheduled to be repeated across multiple

subframes.

8. The method of claim 1, wherein the transmitting the ACK information without the
CQI comprises associating the ACK information with a first control channel element of

an associated downlink assignment,

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.



a processor configured to determ ne that the ACK/ NAK signaling and
the CQ are scheduled to be transmtted in a conmon subfrane,
determ ne whet her the ACK/ NAK signaling is schedul ed for repeat
transm ssi on over mnultiple subfranes, 26dherein upon determ ning that
the ACK/ NAK signaling is not schedul ed for repeat transm ssion over
mul tiple subframes, said processor is further configured to transmt
to the AdRi n%ﬁmh@mf&mntlh@h@@n the CRLcommoses ond br mows of arglanviger ei n
upon dete i t i che uIed for repeat
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enbed t he ACK/ NA nal Lng intp the ato be transmt therewith
ot ng t nereeriet fohetaaniafied B o B9t forbRas S R cBb Bon

appar at UsAOk/NA Risipndidng WY @niinépanikie. determning that the ACK/ NAK
signaling is not schec?ul ed for repeat transm ssion over nultiple
subfranmes, the processor is further configured to conmuni cate one or
nor e of th AGHY NAK &5 80t a4 .
reserved for trgnsmlsél on gif{'lgactg%ls%gﬁ lzgﬂl % %g%ﬂ*ﬁ@&%ﬂ{o&ﬁ%ggm
conmuni castar cm@teatpﬁartanumtt@ﬂ \xctlllahafmq:K/NMandlantsh@labng; ced spon the

further c codin h for. the ACK/ NAK and
CcQ  si gna t?%t tﬁ%ﬁ@’i@ﬁ&% Bgfsd}m %ﬁﬁ@ﬁ‘? g’&irm?abtfa“@ﬂssiﬁ’ﬁ@ﬁe‘i he
determ nlﬂ?@tlplf&aﬁbﬁdh(ﬂesﬁ%-ﬂﬂ’%&s& 13 Miadtie Gorl fizulkdlt to SHIBEE b 184kt b&Y offtBPeat
transm ssion over nultiple subfranmes. A 19. The wrel ess

comuni ca%ﬁzwlﬁﬁfg&ﬂ&%&ﬁ th COf signlme wiiHbe deta ta bretr Prepetaddbereyih.
further configured to nodul ate one or nore reference signals in the
subframe based on the ACK/ NAK signaling upon the determ ning that the
ACK/ NAK slngnaIThngviteéesmgmmmumgdenedprmﬁus @mam 14; svhsweirsthe procesgeris

mul tiple rel. es ion a

1 ai m 13, R BT O ol S uSRT R Bofitht SPEe HBR 3t ban doe

t he ACK/ NAkhesAQRATAKGighalify & the ClI s@ﬁﬂtﬂgomﬂgmaﬂaﬁlto Bt eamRiitted therewith
corresponding to an aﬁig)lated down| i nk assignnment. 21. The wirel ess

comuni ¢ &TBTREreED FEFNER T drnsmisiion ai3he d#ar ei n the processor is
further configured to nodul ate the ACKINAK signaling using one or

more of binary phase shift keying (BPSK) or quadrature phase shift
keyi ng (@SK) The wireless communications apparatus of claim 14, wherein the processor is

further configured to select a code rate for the ACK/NAK signaling based on the

determination of whether the ACK/NAK signaling is scheduled for repeat transmission



22. The wirel ess communi cati ons apparatus of claim2l, wherein the
processor is further configured to select a nodul ati on schene to
apply in nodul ati ng the ACK/ NAK signaling based on a nunber of
streans for which the wirel ess comunitati ons apparatus is configured
to provide ACK/ NAK signaling. 28 23. The wireless conmunications

apparatus of claim 13, wherein the data relating to CQ signaling
st ored byDVt:Irfeulmtglmnbfr@nmndg@smbﬁbthg AGKINA Kosigealima b thpudaka toypedat a,

precodt ng B il Rl ADK.ILOLIRLI N 24, A apparatus that

facilitates struc mert (ACK)/negative

acknow edgement (NAK) information in a wireless comunication system
t he appar tus rysin means for_identifying ACK/ NAK

i nf or mat i’ (,Tﬁlég‘gq $§6 OgmBBmP‘?'t&’H% APRAraep ‘bfr?llaémclé FELUHRPR &ife wi t h

channel QIHt%hhfnYng tH&tQﬁé@UK@NAkQ%r)almg is not sdﬁ%@tﬂt?d fR Qeﬁeﬁ@%%ﬁs&feﬂ gvihe
ACK i nformati on and CQ in a common subfranme upon determ ning

that the m@mlmﬂofram%rthapw@pﬁsp@s herthes eordubureddo tonmusiseieiont onmoreert a

El()%rna)_LI ;ﬁ%oég?eﬁéﬁ %hrﬁé‘gzdtp? CQ& S{‘gﬁﬁw 125 ugére(rgrg s:erg%d \%‘\(irﬁﬁg%‘xm%ltﬂl? %he

in the ceonmsl sgmblirganme upon determ ni ng that t he ACK/ NAK i nformation
is configured for repetition over a plurality of subfranmes. 25. A
conput er program product, conprising: a non-transitory

conput er -jgeadapk iR éuﬂlmﬁﬂermdn§ S biihitatus of claifi0dewh&in tﬁ@?ﬁokés\é&ﬂg
acknow edgenent (ACK gnal i ng duled to be' transm t

si mul t andwtisr pondiguie nanwmamabqsqdmg fcheroe fatheohCROGAK asil §iIsianglingy a
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is to be communicated 1 n successive r ransm sSst o
signaling is not scheduled for repeat transmission over multiple subframes.

19.  The wireless communications apparatus of claim 17, wherein the processor is
further configured to modulate one or more reference signals in the subframe based on
the ACK/NAK signaling upon the determining that the ACK/NAK signaling is not

scheduled for repeat transmission over multiple subframes.

20.  The wireless communications apparatus of claim 13, wherein the processor is
further configured to associate the ACK/NAK signaling with a first control channel

element corresponding to an associated downlink assignment.

21.  The wireless communications apparatus of claim 13, wherein the processor is
further configured to modulate the ACK/NAK signaling using one or more of binary
phase shift keying (BPSK)} or quadrature phase shift keying (QPSK).

22.  The wireless communications apparatus of claim 21, wherein the processor is
further configured to select a modulation scheme to apply in modulating the ACK/NAK
signaling based on a number of streams for which the wireless communications apparatus

is configured to provide ACK/NAK signaling.



upon determning that the ACK signaling is not to be conmunicated in
successi ve repeat transm ssions, code for transmtting the ACK

I nformation and the CQ in a comon subfrane; and upon

determ ning that the ACK signaling is28§0 be communicated in
successi ve repeat transm ssions, code for perform ng one or nore of
decreasing a coding rate utilized for the ACK signaling or dropping
the CQ signaling and transmtting the ACK signaling wthout the CQ

signali ngZ3i. n tﬁl% wWifHIap Qorﬁ}ﬂQLiE:Qt%s apparatus 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 scheduled to be transmitted on a
common subframe with channel quality information (CQI);

means for transmitting the ACK information and the CQI in a common subframe
upon determining that the ACK/NAK information is not scheduled for repetition over a
plurality of subframes; and

means for dropping the CQI from the common subframe and transmitting the
ACK information without the CQI in the common subframe upon determining that the

ACK/NAK information is configured for repetition over a plurality of subframes.

25. A computer program product, comprising:

a non-transitory computer-readable medium, comprising:

code for identifying acknowledgement (ACK) signaling scheduled to be
transmitted simultaneously with channel quality information (CQI) signaling in a
common subframe;

code for determining whether the ACK signaling is to be communicated in
successive repeat transmissions;

upon determining that the ACK signaling is not to be communicated in successive
repeat transmissions, code for transmitting the ACK information and the CQI in a
common subframe; and

upon determining that the ACK signaling is to be communicated in successive
repeat transmissions, code for performing one or more of decreasing a coding rate
utilized for the ACK signaling or dropping the CQI signaling and transmitting the ACK

signaling without the CQI signaling in the common subframe.



