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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 may be provided via such wireless communication systems. These
systems may 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

(or uplink) refers to the communication link from the terminals to the base stations.
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maintains a signal quality for the control information associated with a transmission of

the control information without the data; and multiplexing the control information with
the data.

[0008] Another aspect relates to a wireless communications apparatus that can
comprise a memory that stores data relating to control signaling and data for
communication in a common transmission and a baseline signal quality associated with
control transmission. The wireless communications apparatus can further comprise a

processor configured to offset power of the control signaling and to modulate the
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during a common transmission of the control information and the data.
[0012] To the accomplishment of the foregoing and related ends, one or more

aspects of the claimed subject matter comprise the features hereinafter fully described
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ari ous aspects o subj ect matter are now
[0848) i bed WGE.I6 is a flow diagram of a methodology for managing a transmission

of multiplexed control information and data.

[0019] FIG. 7 is a block diagram illustrating an example wireless
communication system in which one or more embodiments described herein may
function.

[0020] FIG. 8 is a block diagram of a system that coordinates multiplexing and
transmission of control information and data with varying power offsets in accordance
with various aspects.

[0021] FIG. 9 is a block diagram of an apparatus that facilitates the application
of a power offset to control signaling for a common transmission of the control

signaling and data in a wireless communication system.

DETAILED DESCRIPTION
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terminal, user agent, user device, or user equipment. A wireless terminal can be a
subscriber station, wireless device, cellular telephone, PCS telephone, cordless

telephone, a Session Initiation Protocol (SIP) phone, a wireless local loop (WLL)
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and receive information from access terminal 116 over reverse link 118. Additionally
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I P e Sb o Ford e SR e Spies S RRmigls 116

A1 DA 18h, 58 sk bR L8Ag b&n¥drAinRas Bafdndit tPfbceR tHIAERals
B, an access networ k, and/or other suitable

saaftaicd sansiginly foehdis JoyArage Aauset essintasferansalto accgssqerrnmals in
g&gf%cocr:l Sclefl§ g laccﬁeg‘s %01{1t t%%léf&l&?%ﬁé%i)u%ﬁﬁngl%fag{en to a?l its

ern1na
gsavsBingiablson device, a termnal, a wireless ternlnm
and/ or other appropriate tern1no|o&¥. [0030] Fig. 2
H0Pbck di AgressRsePOIAt, §3gs,taéﬁ$82@emm opR OF Rift Xﬁ@é@twn used for

g@# nlhﬁlc% 1tf?te SR a[nQi caﬁgfgo%@tr@fe}%& tb é’saarlydsg gtaﬂmrNode B,

fsets accordance with various aspects descri’b
hrea@kss. neﬁysrﬂ(ede@(bthamuitatdé teuimnmt@yofn axfolitéort, en acazed &rrmnal

210 and one or se statjon 0, which.can .
g8mAli AT Cat @%Wapﬁfée?rol?z\%a 0P erréfﬁé‘iﬁééo 3 ﬁ@tg’%}fﬂ ferminal, user
&ﬁﬁ}ﬂﬁ&{t'(’[ﬁﬁ) %ﬁ@l@?ssco%ﬁﬁurﬁ&qlo%ﬂ%wc@‘sa ﬂé%ﬁﬁah 8 Rxﬁfenesé‘ rEEiinnnal

gener al in the art, the forward or downl i nk
msﬂ@w@hﬂnmphwﬂawﬁﬁmnn@mgyon Ilnk fron1a base statlon

a1 o Fite2inffoak el Gl F et a0 et RIS mpgintpxing of

Bl ahAHAO RithRuFfiRepowad FREMIR a8ddk Jan0d &/itAN BB asScts
illustrated at term nal 210 and base station 240, it

destibetl Iimsciap SystemaA08 tar frpludeengion gloroteominals JQ<wd one or more
ﬁ&s% J[a?longélﬂ) GAikh ca%%u%%a?e 5P fh@ o ancm%%rsg Ilnks via

respectlve antennas 222 and 242. As used herein and generally in the art, the forward

link (or downlink) refers to the communication link from a base station to a terminal,
and the reverse link (or uplink) refers to the communication link from a terminal to a
base station. Further, although only one antenna is illustrated at terminal 210 and base
station 240, it should be appreciated that terminal 210 and base station 240 can

communicate using any number of antennas.
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accordance with one aspect, termnal 210 can
W@ oRsiseht e control signaling (e.g., acknow PCHEN®NT/E82931
(ACK), channel quality indicators (CQ), precoding
matrix indicators (PM), rank _indications (R), etc.)
on one or nore control channeﬁs and data on one or
nor e data channel s to base station 240 on the uplink.

i gnal t ed |
(3 or & BetuccBie Py APRR o RhamebA 4 GhteEip G zcontol
ﬁgﬁélﬁ%r(e gd %El@lo%ﬁ&ié%ﬁleﬁfsqwc(f@dclﬁlhnél@{uﬁh@ﬂhdlgé{grst(fQI; Pfecoding

exanpl'e, "a data source 214 0032 n one exanpl e
mab:ncslnd@gﬁomw@l\ﬂ)xmnlnn@}@tlem D eaahorb@ewmmrp apmieal chennels and

gata op o gr rcr:lgr rc?Tpr cth%X ellc ?%basg S%'EJJ,%OI(I) ?Q(? 81% ael rf) ink Cglpntr%l signaling

Eretspueneatddi by t%trﬁhﬂalMﬂOtdt PoectegRs s c(oﬁﬁiolFlB)MMnaﬁms L&f®rator 212.
and/ or anot her propriate single carrier or

Ferdhari Qaé%icmemrowé?ci ?'fé?l’f%l?%lt?elﬁlbYAgor@X?f@E]@I ¢ daty seuc At
|
FRSET 21 CPRSRS SRRl A oy AR BVEAF Yy lfhine o

ghylercatricievavcioupy Sadh mrrtamfsrcaqmmcfoﬁmdaﬁ@ﬂer IuethS caﬁwf a Single

Eé’g’é’F %ﬁ‘auﬁefrybl?n %ﬁnﬂﬁaﬁg&i? 6% fﬁ?ﬁ%ﬁ?gﬁcﬁl ar another

ﬁ%‘{a%j sﬂ%@lretchﬁfér BRIzl AR &rrid: st 2R G st dAF8nd control
re edges of the system bandwdth to maxi m ze

thaachle naybalsohedwid in frequesgnsucbithat nBebainsksi soalul @aba
ransm.ssi ons c t hen r exanple, be allowed to

BB s vl o P efiee S SRBh oy G | poasple. o

bahdAIGhRBE] BXNERINE20C OIH KRk aGBRAREAI poriffoP BotA] krddn¥ission.
mapped wi thin the bandw dth of system 200 such that

Ebitresstvedmotanatan e lectade farcasmpict atenie gr mpreedaspaf the system
BM&%&% 6 %%XYMHZQ gal%e rcy? Vellg)s?ty%?t“:p goqlgr%ijtra%%gssfuj)’n%q as Y

Fesources reserve 0 can pe acco “shed

msnfigdiodxanicd, fondkirhple edd Apwadnd bedupymﬁ@femind@ﬂoaﬂhd system
data at a signal generator 218. Techni ques by which
#h. and data can be nulti pl exed are illustrated

[ad3s T ther gl el IR cdhlBPHanhVEYEle vA-RBRMNESRd within the
|do3pf SRS o bith

n a system reserved for contr
Barglwadth rod Smdn 266 suuh:tha;t doaaelrimﬁ:dmfaﬁon thelbcatrangnattadhit @ltommon

contral in can enbe can exhi bit
Hmﬁfpal%wg Beqaﬂ begm dedHnto %181%&}’6&%%‘6953¥“SF‘E%‘ of §pga. This

&mcc%ﬁhéhteﬂ b9f for EX AR hiEd1e& R1Rt doRlro CAARRGSh afPdata at a

exanpl e, resources reser ved for control transm ssion
signa esna@ntoR 008.cEerhsmres by waichi coetiolyaddiatadtah beamdtiplexed are

du scheme (MCS) to be used for
ﬂﬁ‘é‘?ﬁtﬁ‘? f&gﬁ (Efg?lﬂgy’?’hose resources. On the other
[Um3d} I eSOHbGRSer, HSGEcEONitlahayitEANRATWRItIORsEMYd for control
utilize a variabi e bandwi dth and MCS dependi ng on the

pignaling aofl reseurcgateactved e datadntonivhick gontrrd snaliaghesn be embedded
Eaancéx%{b%f dl%teerﬁt Ho%@r%%‘l,tv&h?& AP ng‘eq%e%{tly alter the signal quality of

transmitted control channels. For example, resources reserved for control transmission
in system 200 can specify a fixed bandwidth, and modulation and coding scheme
(MCS) to be used for transmissions using those resources. On the other hand, resources
used for data transmission may utilize a variable bandwidth and MCS depending on the
nature of the data to be transmitted and/or other factors. When transmitted separately,

the transmit power spectral density (PSD) for control and data transmissions may be



the transmt power spectral density (PSD) for control

and data transm ssions may be WO 2008/ 057843
WERMBFBAD7/ 082931 9 i ndependently contr ol | edP€DUS2007/082931

achieve a given QoS for the control and data

transm ssions. This can be dgne, for exanple, to

account for the fact that data transm ssion benefits

from HARQ (Hybrid Automati c Repeat reQuest)

rotection. More ecifically, . if.a data ransm ssi on .
PloRhsacr BRI EPRBi b 5 iehi0s (R ucinal A ALRE Fasthsions.
TAR chBE bé Botd, BRhinpRIto acBurdt 6r 8¢ RRE tHABAa transmission benefits
transm ssions of control information typically cannot

remdf AR (Fbbrid Hareomatéc Bepprat esiQuicst) prateationn Matg spasifycaly, if a data
fl"a irnvieriloﬁllérnnt AL Oly]n(gct | (T8 t-II{IgIt i\%lr‘l?ghbl’}lt S Iiltif' dnbe re-transmitted
PEASTR 5P IR TTRUST “Q0S o EShtr o T AP P et FEn N HR ‘
Ondepeheeiindytratnisiond of Gontfa eifbirh@iod t¢pitfBt éavBot benefit from
one-time transm ssjon of control informatiaon. L
HARS ay eryitip] infprapntiop gpayrisly g gl e turp arousd Epsdbigiggohibits its re-
/ o dat . el : ) For
bR ol QDS O S i bl R be b bdnf adifed o
faed date césctbelvaduinedtrirsmidsicangitossolanfopmatidrh eA datrdingly, when
whi ch.can reduce the reliabjility of the control .
POTHISY }ﬁé?%l.onpw@%qd%ﬁé nfo p datf tEAns sSSP dlenplguality of the
Esltio@RitbinhafioRfcalk Q%r&beﬂcﬁﬁ?éﬁrﬁk'r%uﬁék §éRLERE Por tWnbRission of
data, termnal 210 canh enpl oy a power adj ustnent
therdatinehich2a6 reduca gl iylizbiliyofghc @hfrekbinfermatine cont r ol

informati on. B oj ng so,,th r. adj ust pent .. .
[Shmant R paullntorthsiand GRBRNESr ARl B iy pplivtexed
Hah daheteg@ntal 210 &dﬁfe@ﬁm h@@w@@&ﬁ@tﬁ@nﬂc@&poﬁ@ﬂ v e Kpply a
MCS, and/or other properties of the data resources

pewer offsctte the cqnérol evibraepdied. By deimeso, ths neaven ediuptment component

term.ne ' | al i [,
PO PR P BBl Y 1 e b R P Rlion b gaghe
bAHIS6dth Byl 08 yind/br eanpbpertipovkhe dsth usbures int® whshenits
216 can operate to .apply a power offset to control
PRbestded i eidento myntagng Predeferpiaed signdldualityfonihe casipict |

S - ' %HBM“C@“ adj ust the
gfgvver %gﬁ 'iqd%ﬁ %I?%??f'&he t‘c‘1 ?qggéé?}lﬁ{&ttesé on One or nore
@936} ol chBpvelyofenahpkhgdwa adjugmaint tampaicse? Hatanmperate to

SNR) on the control . channels es not vary as and
b gt D SsTBLIR ARG £t SO heccapemRipne aspect

RS oweX AR tRrenPRHSHRERLT 18 2R 485uS@Re PRV FififoBmation transmitted
reference SNR based on a reference signal that 1Is

peepioek maic| opntrolachemidls sh (teatg.sign@o momscaa@ (¥R hen the control
r.ef erence signal). Based on this .reference.SNR,

i 5 SRR R YaRb T e lo BT GE 7 Porerfiak aln one
ExXapIEIbasd QitiondTd @An RREht@inl SieFeréhRISNIebilcAdh a24RrdtS€Signal that
when it transmts data, which can be expressed as

isarcrigdisal iEgansmites! (2190, CRbgi msonnding refarpane gighal). Based on this
reference SNR, a data SNR can depend on an assigned bandwidth for data transmission

and a PSD offset that terminal 210 uses when it transmits data, which can be expressed

E E w
n == +10-log,, <l A i » (1)
Nl data Nl reference Wdaza

as follows:




t data Nt reference Wlata WO 2008/ 057843

PCT/ US2007/ 082931 10 where Wof is a reference
whadnsdsh, Wlata is an assigned data bandw dtPCT/EBIH07/082931

Adata is a PSD offset used for data transm ssion

Simlarly, when only control jnformation is

transmtted, the control SNR n be expressed as

folloms ss _ E+ 10 login of +A control 9 (2) Nt

ference, W, nh%ol wher ei n ontro

ntr
¥ eted%@dISéaﬁ crice hanbvidth Wiants 2RASHERS asbaaldrzv cand A, i

used fo transm ssi on 0
?%ﬁéﬁ%ﬁt 1158& for <{atac ILHISHESSIPs Y &erﬁx, V&%e&ﬁvatqn&ﬁém(f%m&ﬁa is
{rgﬂsrm{t&ﬁtthé élﬁttt%ﬁg\lRfcfaﬁ %E x @gseﬁ QotdIRwsand data al ready

account for the fact at he |nterference PSD on the

pre- aIIocate [pontrol data freq emmy i ons need

not be t he t colboi@ (2)
transmtted &@ﬁ e@m nultlpl rreg’ the contro

d da at. SI nal ener r 218 or to a
IYB oy RN SHBENS ceer ?\@Hihgtflaewwés eé’gtFDr efifscsuped for

?%ﬁtgtﬁlﬂ Sonfy il intGifpsion i on o R el BpmdeRations (1) and )
frat 1heWwSD &ESel B6Bcantid] ah®@dith aWeﬁify atcSoRtG thd Bkt thB the

control Nt reference Wlata As result, power

mdgripsenee MSDarethe pre-eltesoted Cén'tlf@lrﬂnﬂdiatapﬁ’ﬁ/%lﬁn%f egens gt:é\dewt be

% %mg_ c\:?\éhgel lrbg)}fﬂ (%tro? gtéc{ &aa%f %éﬁsmﬁ%gﬁo ﬁ%}% }gle rnu{;tvglexmg the

adjtltd)ii hiedidta aOIPOIN gBiicrad62 Captidieo 6 M T gper&tbnt 0 shdmld) $t ensured
power of control information by applying a default
B}@Wélﬁ CORFRIINIES 7 IetBl Whal IwARIFGE if e GPRFERL G tapsigitied without

RRYLThRTC faﬁ'ﬁé e%ﬁrleé%?!i@st%eo%‘ ng Equation (4) is

negati ve appreci at ed t hat aSS|gned dat a
bandwi dt h |s t'ypical | y( greater than onn; bandw dt h.
Therefore, i;gernodiL IPSD-bﬂténio-ﬁw— oAty0l and (3)
data is the S cobkve wht- contr ol r offset of

0 dB woul d be used 50038] I n anot her exanple contro

Aﬁ%?wﬁt POKCIHABITARY 255 cabehaost a PomtEnl RAVFLPEsch atvsn by dic

ﬂ% be boosted in power by power adjustnent

conpo nt 216 before it is nultiplexed with data at

signal generator 218. Alterngtive sone or all of

t he functlonal|t?@@&Eﬁ@w@gmgdgﬁ%%}eﬁhmthpgnent 216 4)
fata

can be incorporated into si

[0037] In one example, power adjustment component 216 can be configured to
boost the power of control information by applying a default power offset of 0 dB to
control information if a power offset calculated using Equation (4) is negative. It should
be appreciated that assigned data bandwidth is typically greater than control bandwidth.
Therefore, if the nominal PSD offset for control and data is the same, the default control
power offset of 0 dB would be used.

[0038] In another example, control information provided by control information
generator 212 can be boosted in power by power adjustment component 216 before it is
multiplexed with data at signal generator 218. Alternatively, some or all of the
functionality of power adjustment component 216 can be incorporated into signal
generator 218 such that the power adjustment of control information is performed at

signal generator 218. Upon multiplexing of control and data at signal generator 218, a



generator 218 such that the power adjustnent of
control information is perforned at signal generator
wQ1@s/os¥sen nul ti pl exi ng of control and data atP&I/{szl7/082931
generator 218, a WD 2008/ 057843 PCT/ US2007/082931 11
resulting generated signal can then be transmtted to
base station 240 and/or anothEr suitable network
entity via transmtter 220 and antenna 222 at termni nal
210.. Upon transm ssi.on, the signal,can be receivyed b
Gauluing BERyrahd SR8 i b SH 3 45 uion 2P S BY ardther
5 QRBRInches M Aty 14d GagdfittE I A0NAd anRGhi I8 & BFYGEISHOr Upon
224, which can’interact wth control information

enrarisiier, tirisgnab eyebe magived bebase statipo Addviazngnnagd? and

sei %.nal; radeNerator 218 to inplenent sone or all

FORct ohal i ty of said conponents. Further, processor

a9 an i nremaail 20tchn fRRF hcArR.a Procedstdi2it ORhich can interact

termnal 210 can further. include an artificial )

PHEEPRITQdRPEMAN SRETHIR At D5 adipiEngng pemponent 216, and/or signal

olfUbfibd 1188066 1eh%5g§o?né & alt ﬂﬁctﬁﬁlfaiiflytéf s%fa Joﬁﬁ;%ﬁéhté’.r Further,

draw concl usi bns a out, e.gd., infer, the current ‘or

procenser Zdadan intkraat with sicerorpa3€dimoaldéions tarmgnal 210 can further

i nformati on.ahout. the system Artificial intelligenge

E]&I\{dﬁ an agrf&@y@aﬁ%ane@ﬁ} FARPoRCRiyeh £hE tepht BigthggRce refers to

Atab My PleadBNRTRLE conddi@RRRbbI ¥ o diFty HRUGIRRt or%iture state of a

specific states of a systemw t hotit huran

pystean besad ioorxishing informiagion iabow!thd geteoe Adlficed intelhigence can be

a [ .advanced thematical .algorithnms-e. Q. ..... .. . .. ..

BBt PR 5 Shedfe FrTRt b Awich. PSR Birapiliny Ggiburion

6f dpetific sBRAlof ais§steRSNetoue hahm@P mitdrhntioan A rtifitiaf Bfd®ebnce relies

learning-to a set of available data (information) on

ohaplyige edyanced pathcmaticaalgonithrabmggnalseisparegs meural networks,
rQus .met 0 | A nj L om

FARASn a0l TR IR R iy R s ARG Mo s

ebnailable e, (inforghatioh) sl shdaekon patiehlar, AHMYEpoadd 230 can
rel ated prototypi cal dependency nodels, nore general.
pnpleyone PE pymcigpa pisthodplogisa dprdcarnipgdrpm datgand &jog glrawing

@%r‘éﬁ’&% %ron?%lg models&RLB st L g‘f hilden W{%&\hmﬁﬁélg BHRMMs) and
el p I near

ayesi an no score or appfoXimation,

ol asd plotadysical slapdndascysmpgas, imare gtwaralmacbabinlésic (gENER] models,
nog-l 'gnear. classifiers, su E as nethods referred to as
i dbx

Ay PR W OTKS o S0 t1G R §t’ruct¥ui§232§,rch g @ Bayesian model
M@Q%p?c%ﬁ%t’iorﬁ Ml HREIRRPERAGE§Fp ddrhAltd? BldcRIMEY BAINA),

fusion, "etc.) | accordance with inplenenting various ~
sort-bnetr ebhsaif prsctush dewethiode tefereedetoraf ‘heural 0B’ nisthyslologies,

A-B illustrate exanple control a data tra 1.SS1 on, .
B et e 3B S5 ol Biro BB b AR TP BEyin
EQBTAAREERith MpRITHhEND | 4}iAE GolodRRERsPEdtddest@bddteSeinafter.
aspects. In one exanple, transm ssion structures

B0d40B20 i | Figst 3Adbeillaptraip Pxample eontral ehd ditgimnsmigsion structures
L T L A
Vaiegappastsl dabheexabysé,erhsmBkioe strudtates 310-320 illustrate an uplink
control signaling structure that can be employed, for example, in a system using E-
UTRA (Evolved UMTS (Universal Mobile Telecommunication System) Terrestrial
Radio Access) and/or another appropriate wireless communication technology.

Structures 310-320 can be used, for example, without requiring data-associated control;



Radi o Access) and/or another appropriate wrel ess
comruni cation technology. Structures 310-320 can be
W e®d/oseey exanpl e, wi thout requiring data-assPCi/H8Md7/082931
control; WD 2008/ 057843 PCT/ US2007/082931 12 i nstead,
a device enploying structures _310-320 (e.g., a
term nal 210) can obey a schidul er grant on a given
MCS and bandw dt h usage. [0041] In accordance with one

aspect, . control and data c [ tipl exe

PRREC A 4t B8 b ofhe i BeS T BB RIEREL2 B gon obey a
SPRHENIO} grafEdtSa @iReEMAS fd bAQMMBSsRR. time interval
TTillfabI which can be 1 ns in I ength or any other

e | bgeprdange witle ors/espect, edndiol aerl drde gan ke moltipiexed as
i mul .t aneously t i Lt i,fh control information, . ..
SRR abot d RE2% S SId s Py uE R sion time
asah gNETAshichl dapbs .1 ndih [exARPt eny dthér duligble length. In the event
transm ssi on of an acknow edgenent (ACK), an inplicit

DY i B8 DB TS ST B CPHEOL i BT RIOR, freauency

eSO POREH uhiSly ich B AFRNLERPRIGHTIPor cxample, for the
trapypiisijorcaiane kndw ledgeaknt { ACKS xanpipéicit whaepiniglvan b raee between
nunber of ACKs e transmtted is | ess than

of, tot al t .
6ﬁ°gab§1 vifigakeouremiark &B(’x;ﬁ 1 coregRANGE TEguERYREcode location
85k rad sec@algﬁﬁﬁ@n%%gpﬁ%hcaﬁ%e%ﬂﬁg&s Toree&%gpiesewhémhe number

the transmssion o d/ or M MO supp channel s,
of mhd musbenr! ACKntr besarsaittdsles &ess ihgned cipad éalthomumber of virtual

RS RloRee neseney ) acatd oS, g SUERENAMRE! Singhilsion of
e QTdhd/APRANED YuppoathAhdd £ eaMdrhibsi6P b @ted d3h Y8l based on
the control information can be nultiplexed along with

piseasgigned frequeney losatenns der wich ekannalse hig eentfagt, int the cuenthat data is

ther h rol .an . 2 t h
U b8 ARER PO 0 R R AL SRR B co
BOmilaipledcd alohgbgitisihgdbiadh @austourdd Hlosintdnded Wirtthe data. Further,
control information, a waveform for the control
thefcoptialtand slatsgan he ngdirlexadeich diap ey ppan ancsidiip &1

ency- : : :

RV er ;e Ebpl L S8 RN B i i conrol
sfemnmtion d wadorsn furbloacanitret sifamchtibopsn bagdeenerbuing, tfar

maxi m ze frequenc i ver sj wthin a TTI. On the

et eng é}opagéﬂmﬂ?%%ﬁ%agen% GO Bk D), such
A30the @B Al wdvRFR I EBEA LNt BuS R iR YEd 8558 iR 3R qR&cy to
generated based on the sane LFDM structure as the

akinizd frequehay tiversitgwdathpt @ TTH h©ndlomothot hanidpfoo e wapilmeous

an be.str ured usi a hybrid F CDM.npdul ati on
6 BMants ol o RSl oy RO WIS DR s nerated
b&ed on tROsaKIZ)F RN tieueTR tAY B6ka DB a ARthel Oxdn@ildithe control
orthogonality. [0043] In accordance with one aspect,

inforpréionsarehe grusturad dainga hybiid FDAEEM maedytatiop|scheme, wherein a
‘%ﬁgﬁ‘ FrISJg%enSf‘ [ei(.)lg.gi’nt@ﬁgggh (89, 86 KBEH chiPoPlipRSEd 829D to retain

OCa ns
orthogonality.
[0043] In accordance with one aspect, in the absence of a data transmission,

control channels can be transmitted either in pre-assigned locations (e.g., CQI as
described above) or as an implicit function of a downlink virtual resource block ID (e.g.,
ACK as described above) as illustrated by structures 310-320 in Figs. 3A-3B. In the

presence of a data transmission, the control channels can be multiplexed with data prior



descri bed above) or as an inplicit function of a
downlink virtual resource block ID (e.g., ACK as

wa@le®sns1sesl above) as illustrated by structuresPGULOSBAT082931

in Figs. 3A-3B. In the presence of a data

transm ssion, the control channels can be multi pl exed
with data prior WO 2008/ 057843 PCT/ US2007/ 082931 13
to a DFT operation at the transmtting device (e.g.,

erpinal 210).. Further., .the control an tg. can he

o O Goeahod ot BERRISh il B0 e topmnt 20l Fuf bl A sgerol
SRE&I EaAbd donbBudiéDto sphh afe@@BY Y THL I ucture 310 that

can be utilized in the absence of any data
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for both structures 310 and 320, control 1 nformation
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accordance wth one aspect, uplink transm ssions
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mapper 408 can then be scrambled by a scrambler 410 and modulated by a modulator
412 before multiplexing with control at multiplexer 440. Additionally, modulated data
can optionally be processed by a gain stage 414 prior to multiplexing with control at

multiplexer 440, wherein a power offset can be applied to the data.
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[0052] In one example, data and control multiplexing is performed at

multiplexer 440 such that modulation symbols for control information are placed in
cach LFDM symbol used for data channel transmission. This can be done, for example,
to ensure transmission of control information in LFDM symbols of both slots in a given
subframe in order to allow the transmission to benefit from the frequency diversity that

could be available for a hopped transmission. It should further be appreciated that, in
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provided by a control information generator 212) to be transmitted at a given subframe

is received. Control information received at block 502 can include CQI information,
ACK indications, MIMO support signaling, precoding information, and/or any other
suitable control information. Once control information is received at block 502, a
determination can be made at block 504 as to whether data (e.g., from a data source

214) is to be transmitted with the control information on a common subframe. In one
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data absent adjustment, the reliability of the control information embedded within the
data resources can vary based on the properties used for the data transmission. As a
result, to provide varying protection levels for the control information within the data
resources, one or more parameters of the control information can be adjusted. For
example, at block 508, a power offset can be applied to the control information (e.g., by

a power adjustment component 216 and/or a signal generator 218) to preserve the signal
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to the control information at bl ock 608. Methodol ogy

6ot HHowsion @B At gan e Ml xed tagethansad Sppsnpifed gagepources
AR EATGL R L BITE Aot BUCPEITRED BEeh G ana.

MOB1f or tr Bnsroslahanwol ohdaspdat methbdologe 60@&xantd wilized to
upon conpl eting the adjustnmepts to the coptrol .
PR ] @ lgeﬁfl IEOBER, SI4MRENE EETHEPd WHP&EM Plok g s at
falias Gk Re tNiHRiE% eaudiR8tbetinand tisanspm t&a@i‘i’ticﬁﬁ}\%s

resources allocated for data transm ssion using a '
ewsirgmedan detimpostd ton. m§thaBidgyl ¢ 0asmclo thabm pewwi effscomenly applied

t,. t hadol .600 b tili d )
Rt gl MOURA eoIE Bitesos Meingiaf PhyS SRl mieheling. Thus.
Wrdrh ke offbetRd asikpdPat ot 606! ﬁl@ﬂfod@l%%? ely) caﬁls%ﬁionally proceed
baseline signal quality determ ned at ock 60

mddpek Gitamhygrein g ghdateraiimedswiethertibe pm@s@fﬂ;eb@ﬁterﬁined at block 606
t 0 0 s . 0 0 ot 1S onl
EpPraghag-REk bl bl oh e PR P bl sqmgured

bldek posvedn iallichiaeha additiohalgogralsinegdedobithe coafrbleihformation to
power offset js corrgut ed at bl ock 606, nethodol ogy 600, .
wase ispignshaualiy forthe bewling eorapyed atgeck Gfie rldius, ynonjdgtermining

%I%%) gl& 'i%g/g{jof;f%‘?g?rﬁgut%@ Gt lﬁ8¥1@5060ifs fpélﬁhgg, %&ﬁéﬁoﬁ%re@ can proceed

eater than zero , posI
trom ackndiOetp bdoagkaddidtto weplp dveerongfutsigiowsn wpfstte Methodology 600 can

| ock 606 can indicate that additional power is needed
f Psk%%qwﬁlwamlwaa#ﬁ%ﬁribsﬁaﬁ YS raise its signal

ook ty topd é&t@ﬁ??hé%lﬁtvﬁ gf'Pé%B Swal offlcPElmPREd at-lﬂw% 606 can

upon determning tha power of(f)‘set' conputed a
hidoric tBaghé sigpdsjutlityef thretdngrdbindgryna600 iscH fheast avdaglas the

bl k 620 b 604. ] h d .
B SRR R BB s i 2n R B ol B SRRy stead of

N inD U epfi VDot BAEt abRMAee 1hePEREr dMthé BBHtFA S forrRation, a
negative or zero power offset conmputed at bl ock 606

paier affsgi commuteditbladid06icgmbe digtrgiided abbloelkh 2@ drike enmputed
AL ey B0 R DR RS s o0 o
Garikgeuenided ,withshelbpowoér offset of 0 dB. Methodology 600 can then directly
proceed to block 610 from block 620 to carry out control-data multiplexing and
transmission.

[0063] Referring now to Fig. 7, a block diagram illustrating an example wireless

communication system 700 in which one or more embodiments described herein can

function is provided. In one example, system 700 is a multiple-input multiple-output



appl ying a negative power offset to reduce the power

of the control information, a power offset conputed
W@rooBlssks 606 can be di sregarded at bl ock 620 PET/UB®07/082931

conmputed power offset is negative or zero. As an

exanpl e, the power offset can _be set to O dB or

simlarly replaced with a nul 40 power offset of 0 dB.

Met hodol ogy 600 can then directly proceed to bl ock

om bl ock.620, to carry out co ol -dat a
A Phabh R it G RebR s FR LG ERuRy iy g 50. 1
§iduld 8 aphrecdatbd, Qelctraghemdshlitdstsh dbind 02 d X 8EBIVer system 750
wi rel ess’ communi cation system 700 in which one or

e ¢ alspribe dpphedite aded drinhe dinglr-eitputssstemfwitpeeinoler gxample,
rovided. |I. ne exanpl e, .systemy00 s a.

R sl DR e T RE et b E 3 Fonlsfeiyigguy or more symbol

REShdS3 QQib/olBdfha d20icé M.MO) npat emtidhatA ddivednd e sit éhould be

transmtter system 710 and a receiver system 750. It )

At Banpipres Phtrapmiieweviem 7i0mad/or régsbier sxseam 750 described

il Lver. - p 7

RSB R In EfiEably R 2 LR Gulhuc B0 dhelc BuR P ainna

$yetenexanpl e, nultiple transmt antennas (e.g., on a

base station), can transmt one or. more. synbo

@.625% to Ihz%PW@P“é? ¥ em%pa@vﬁr%fr@%dét.agfm: d JUmBH; iglata streams

i{‘é 6A89¢ atAAL i RP &l st 716 fr8RCHHa BRirc@PR B G RISRiti(RY data

spects of transmtter system 710 and/ or receiver
prostsson 750 ldesc ckdneple, daeh dita stoarh darbéhcn b trazseaittcdivia a

connection with a single, out pyt single in

EERPais oyl il heoa SR OBl 1R a3k Hp s RLS saplosmat
tXRUE, 0 d b Acd R trafi IR R3r caéh @l Sr&hl BABS on @rticular coding
provided at transmtter system 710 from a data source

Fhemesclgeted dorsarh rasmcfive data strparo deetsigr toppravide podsdedata. In one
ta st th t i '
R A S

b @OPD0G eshniqudsl 4THeasilot ditarhbn be, FocOdMmplgadknbivh @latagavern that
traffic data for each data stream based on a )
paresessaddn akaawn gnangeh divsthee thacniial dpigrcar he Hsgded pregtvicy gystem

: [ 0 ' 10l - -
SO0 LRSI 81 6hp 2 LY g2 10) e Slfplccc i
el cndled idpladaechchiduta sptarotcabe modulaicdd:. OFDhliod atuppel)dased on a

e rrmprgion €hge foes BlsfnOSPkndfs kaml Ol eipsted for
LR RO ved B Astiamh RRrised pﬁ)tvicflg:erﬁé‘du\hﬁfonss\jzﬁfb%m 1{ 88c EQimple,

estimate channel response. Back at transmtter system =
ddt@ rate,lrodmg) aridohesdatign footachalath twded-ad dt alefeoningd bl instructions
dat.a stream,can be dul ated (i,,e., synbol mapped)
DRt R M P s BRSSP B Schame (oo BPSK,
(096K} M PSKcxtOmolth@AM syfb&s fedllfdata steaeh care tidé@ to a TX
data streamin order to provide nodul ati on synbols. In

pivecssRafA), evhichgran duwither erocessdihp glodutitorsubels (ag, foas OFDM).
%%cl\rhlg[%t &o%sgoeraﬁoccgﬂ tlg:% pqg$1855'WP1%9d19¥t16&%ﬁb%‘f 5O to v T

transceivers 722a through 722t. In one example, each transceiver 722 can receive and
process a respective symbol stream to provide one or more analog signals. Each
transceiver 722 can then further condition (e.g., amplify, filter, and upconvert) the
analog signals to provide a modulated signal suitable for transmission over a MIMO
channel. Accordingly, Ny modulated signals from transceivers 722a through 722t can

then be transmitted from Ny antennas 724a through 724t, respectively.



performed on and/or provided by processor 730. [0065]

Next, nodul ation synbols for all data streans can be
w@e@siosisds to a TX processor 720, which can f upP€TE82007/082931

process the nodul ati on synbols (e.g., for OFDM. TX

M MO processor 720 can then provides NT nodul ati on

synbol streanms to NT transcetvers 722a through 722t .

In one exanpl e, each transceiver 722 can receive and

a respective nb stre pro e, qr.
HISBEF 2 e ol SRERANE EL B horssh R dhs BB Bpdilfish signals can
bIrdchigbd 6REHI{drAPsteM- 730 byam)in&énhas f5dattBFougRNE2r. The received
upconvert) the analog signals to provide a nodul ated

@g@aieftons gadlaime@na @52 eanethsivbe ioyiflcdve resaequw@ansmameiﬂ In

SBRLTEtn S5Y AR RR P L A LR Prnconver
aRdsPENIIAS rgc%ﬁ%dtsl’glhﬁlsl @l’glth%‘Ehe ccﬁrﬁﬁﬂikﬁ&tilsig@hb/to p‘t‘@nde samples, and then
2008/ 057843 PCT/ US2007/ 082931 21 0066% I'n accordance
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g/@gﬂa %ks‘%i@%ﬁe%ﬁ btEive S%E bledaegsﬁﬁe %27% S%Sn%ggg tﬁ%{ﬂ@isstreams

received “signa
&DmdﬂmﬁanEBélvﬂa 154 bewkdla amam/dua‘kedectemelr pﬁmesstﬂg\/technique to provide
nscelyers 4. In one exa ch t c?iver
deé%ﬁiieq: gﬁea{né én ong ¢ c, egﬁb{f\ t?c‘sye ol stream can

QQYM% QMBS )that Ard GRRGRS bY B RSRIMRA @hﬁeﬁlmn%gtehlfaﬂhe
the conditioned signal to provide safples, and then

pcrrmspstsblsg ddte stscamp| BX nrocepmnv%ﬂ gamtheco mr@@m«dh ngmbol stream at

I8 R P i a0k CERrs Pt ebod bR Bl GERR ol

syl reédvepirBificidafinfoNRchirpsr@hy 848 stft&fn baB&Y tiRpracessing by
ﬁn{tICU|ar recei ver processing technique to rovi de

preeqset 98 cas imb@mp@ﬂwe@m;to thet mn@rre%hbqoif , MBgEhprocessor
f(i 51{:({ ) Sfi%‘éﬁ ?%e m) uI %&mﬂt&c' ytglgl 7%() oce%&f %Oecan

i'on sy trans

hmlo@uywwﬂbe@saﬁgm&ﬂ keeuins tBX datngeiss@r. 760 can
then process each sympol streamat |east in part by
H@ﬁ% uI at i Hpaccaisipecavith aug #rgectahg ca@wareﬁ@m@a@ﬁlmate generated

éflj%@l an Bk ru?eqpt]o#l%r Qlya%%/tﬁﬁ rg&é%sﬂg hg%cegr)? ,
corr pon Ing data strea us, the processfng by
ﬂﬂ] ogeeser 1evel, dangdmoduatidrermstoasshehees | dndtor pérek appropriate
QTﬁgn{'\x”p{\{ng%@ mrﬁ@z(@r@@%&}}@@gkg {l)tgg %nsn%[ cga%af&tglstlcs
ﬁgﬂ'ag' 3P akdny, 6pl@ rs‘i%w'afjﬁ)] REQC LSRR R YRR a /I (SRRB) §h& detected

data sink 7 I n accordance w th one aspect,
tymebad lvepaned. R¥ pponeswor #66 carathen gmvateaﬁtsemateldwhm)ﬁel characteristics

rocessor O.can be u
B ORERER AT 16 Rl PRt Eak X Briireo0r o0 RREF rttsSaw 770 can further
EHANRAR BRI ItIRIY Jpeffifig OSNRBEIR Sy stamd/Pebce®dn g0 can then
appropriate actions. Additionally, RX processor 760

praxidewhame! stetstinfeamatiorh@nv] b Iwhittagancaoainrise indermadign cgpsding the
%@kﬁﬁ?%gﬁ)&} l]‘;]nelis %@(o‘é}k@ée %CQ 95(? §atd thealnpt ﬁﬁ %{fgﬁﬁaﬁlonactah ?ﬁc'clude, for

example, the operating SNR. The CSI can then be processed by a TX data processor
718, modulated by a modulator 780, conditioned by transceivers 754a through 754r, and
transmitted back to transmitter system 710. In addition, a data source 716 at receiver
system 750 can provide additional data to be processed by TX data processor 718.
[0068] Back at transmitter system 710, the modulated signals from receiver

system 750 can then be received by antennas 724, conditioned by transceivers 722,



synbol streans. RX processor 760 can then provide
esti mated channel characteristics to a processor 770.

w0 poosts78exanpl e, RX processor 760 and/ or proceRGDUS2080082931

can further derive an estimate of the "operating"” SNR
for the system Processor 770, can then provide
channel state information (C§ , Which can conprise

i nformati on regardi ng the conmmunication |ink and/or

d dat t his inf '
ARERdBES? PoR oBRaHaioe M nad SpBrRer Ry SaRRI e Or 34h o
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Back at transmtter system 710, the nodul ated signals
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G5B for s TePhminan oS FEDOR Rl AP oospr 1213k b rovided to a
59 \infedqt o processor 730 and used to determ ne data

rates as well as coding and nodul ation schenes to be
[09e8] f or oheorwrexampé gdacasset 7 Hhargrandingted eyseéanmi/ h@and processor

i d h id 1.
7 R ees e it 73D RO GRS 4L 1O "SRG B YUETF ARG Bpally
FleARSYTT SBAQARRsiAtcr SERINY §10 8YF 8o @72 A AP Itdd 750 can

and/or alternatively, the reporte can be used by
pliocytd@ssmage?f@omqgreg@ Aedestaad datﬂuug%by nr@m&smlsg 3P end TX0,

Jé%h elyC %‘?‘1&8 thrécég{)& %7: . ot arrl%%g %Ess 1% tecﬂmques can be used

orna

mﬁﬁe@s &d: szeEeiv@tailgnam momemr@mlt&a spmbwl dedmis 0 These
a data sink 744. [0069] In one exanple, processor 730
ECCIV PRSP NG ﬁe@pwwm@cla%sqﬁﬂel@@@sseace tppg rggeiver processing

{e%ﬁtﬁgﬂe%r wﬁ}’cﬁtcgﬁnaﬁg %ei dfgﬁg& tOoa%%qug%.l zgﬁ%%rc%ﬁggés, %I%d/or successive

respective syst t1onal
nmlhng/wu&heatmyatdamﬁ?d:ﬁmmohnnehta:btoy" 7&21vat prroeeselngeechmques

system 750 ovi de storage f pr o cogdes, . and
S S 2RO 6 Wbl By SuS i otertt PRI BF yieessive
Eéhrct‘:lli‘éﬁfon”%cefv%f:@'&@srm yu%h%fﬂu%?() various processing

t echni ques can use process the NR received

Hlﬂgﬂ]al s t oFigeBect blokk dN’gratrm aﬁ& s stane §0@ thabadordinateameiltiplexing

TG 56 L She s OGBS RS S e

&&Q)ftfﬁh@él@'&h vihbehspédis @és@@bé@%dﬁﬁﬁ el 6k dx@nmfe, system 800 includes
equal i zation techni ques, and/or "successive

nisr qugmertu&I) 2821 dn ihtratedt BEF9Renp éec@a’ﬁé!ﬂnlak@i fegm one or
ﬁl%feenger BF Rof gﬁc‘dstrﬂ%mltetg hl?é (%é r\@mo(fih B:X043) qs ?ne §t rnqre
referred to as uccessi ve erence cancel I'at

AiteniBy QOG.SAiddieionally, UE 802 can cornprlse a receiver 810 that receives
information from antenna(s) 806. In one example, receiver 810 can be operatively
associated with a demodulator (Demod) 812 that demodulates received information.
Demodulated symbols can then be analyzed by a processor 814. Processor 8§14 can be

coupled to memory 816, which can store data and/or program codes related to UE 802.



cancel l ati on" receiver processing techniques. [0070]
Fig. 8 is a block diagramof a system 800 t hat

W@ owBM518at es nul ti pl exing and transm ssion of PECDE$2001/082931
i nformati on and data with varying power offsets in
accordance with various aspects described herein. In
one exanple, system 800 i ncl vdes  user equi pnent (UE)
802. As illustrated, UE 802 can receive signal (s) from

AL Noae BE BBA R Bk Bl b et St sl s fch can
@tﬂﬂfo&ia‘iﬁ@ddléftor, la’%uﬁﬁﬁl&&[]amth&%pi: A6RI BRIpoRdfs Ug%herate

receives information fromantenna(s) 806. In one

gigagtp fas trapgrgispipe by @ tonsmaHteh 820 fepughi apgdnpa(sh 8eom clingiceerdance
Withhngad%gpdylnglt 2h &B?%%g) a11812 tohatn dFerdeutleaﬁn?S for

PeCErv &P ne & et on. ﬁodﬂpgkgg g?nggfs canTthed be
ecvriinaeih Byhseni BIRCEHR N and bdntrblriofesatsn &lgeneallyiescribed supra.

coupl ed to nmenory 816, which can store data and/ or
Proder avigned gercrtar Skfeandias pogeeswy 8 14henmboanpgyghiy UE 802 to

ol e S gRar s 800 VoL PSR AL A CRloYoloeics
[o8da] at or , Fig. filldstiates xeappands 000 tiahiwilagpy thpapplication of a
conponents to generate,_ signals for transm ssion by a .
P?&%ﬁ%ﬁsﬁ (Qrcopy Stlgﬂagl}% forr-fOBHRASK Lynsgiwion of the 8‘6’#@2 higgaling
Wd Do RE RFPRH conth @Bl ARYSERLP)s., 83 8cHB0 R REOY HRABpreciated
or nore techniques for coofdinating transm ssion of

that @pparedusc¥itis odprésafited patnchnlimsfugemeabblogksd edoahi dae dve functional

%l%glgs?tgﬁt rggrreté%g m@a&g@lﬁ%ﬁ%ﬁ%gg pg)é%sgg %{)R\Evm%[ 819 ceosrn %rlation
Rt @é?é.?ﬂfrﬁ@ar@ﬁ OApP28tus 8061 LA bOtPREM&ted inaf teBRMal (e.g., terminal
aﬁProprlate met hodol ogies. [0072] Fig. 9 illustrates
aH)apger anetbergovahlp aetwosle putity ané san ineludp pimaslate ¥R for a

. of f s¢ n .S | . n
PR LpReer Bl fu RSB RUME el flps iR e apower
lehv €18 basvidd g modilhish aiyisdodmg(seh@ne (MYSH 8s8dF06the cbiitrol
is to be appreciated that apparatus 900 is .
Fraprdsensesn s mPAele A8 Aef adidng smawepleseliastsetipeind toagpntrol
i B R
tdrebiecd d{te and corftiol massn@}siorApyag abarsdvaoh adME8 specified for a
inmpl enmented in a termnal (e.g., termnal 210) and/or
Qﬁgpﬁ%$n§%P?able network entity and can include a

098] € 902195 bedgliestoRithe tRe ;§sipg&§ HedHBEd hdfein can be
associated wth control transm ssions based on a power

{nepleinentbéhyl Wardtvare, aoftiw ano diitnasy daro nmaddé: vewd imigros othe 1oe any

used fo e control transnj,ssions; and .
et gonst WhRn RS sbdEPELDE: SRRemoB M afiein sofoware.
fitm &8R! i@ldlewdrd BRhiidecdde, pabrihntdtetdt@odeic@fi¥hiietiey can be stored
signal quality for the control signaling in a

wonpeleac-thadable medoiohtspell as & HOKET SeNPONCDS | A Gode segment can
Pe%pe%%t%tﬂ}o&%%re%ur?c?igﬁj J gu%grgg%m,ad prgfgl}a%l, tarrgﬁlt%{y, §§1ilbqgutine, 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.



[0073] It is to be understood that the aspects

descri bed herein can be inplenented by hardware,
waodosnsases firmavare, m ddl eware, mcrocode, orPG@RYS2007/082931

conmbi nation thereof. Wien the systens and/ or nethods

are inplenented in software, _firmmvare, m ddl eware or

m cr ocode, program code or cd%% segnents, they can be

stored in a nmachine-readabl e medi um such as a

rage copponent . res nt,a .
BRSBTS, o PRy bt bhP e RaEMD G hiansS BEvERRd hrein can be
frﬁ;ﬂ%ﬁlgﬁed VithURG RS (RS, pPocciP@Y | fBnctRnS At WBLR) MACKREBRm the

class, or any combination of instructions, data

ﬁxnptmrtsbdee@lbedchﬁrqm ofhasaietass evdsn FEH bfAst@@den g@g@num@aand
%XGC %H %yg)goctﬁgssogﬁn g%lpegr%lalﬁ:lggel% zticgtl Ie ﬁl’élp ente | 6Ir11 the 0plri)cessor or
attgumaEdttBe pfddERO® itWhich clde 1H&dﬁ1$e)/cﬁﬁﬁﬁlﬁﬁdtﬁfely coupled to the
I nformati on, argunents, paraneters, data, etc. can be
preseser via M aHORETHS apFs hnpyﬁgmthqaéﬁ usi ng any suitable
[ﬂ?ﬁ@]ﬁ | ncl gl P JRAR rdéscﬁ%@([ hitfe 15@&&&%§am8@%8f S& or more

okenh passing, network transm ssion
2peas 081848 c&iﬁ'é , ISR PeXETb0B@ARcriti24vEQdht citayle @ombination of

sof twar e | ation, the t 8hn| ues descri bed
P@P%‘?Iﬁn@a% R’;ﬁi‘eérfﬁhflé’aowp ﬂ‘lnéé hq gloggmentioned aspects,
PLme DY bREnarl Qﬁ‘ﬁtlh ESart @a%qe&%rjl%)thét% REHAQ Bhibiifitions and
functions described herein e sof tmayé codes can be
Berowgdions ofrearmy aspeictssirapebsibéx esedoedingly, the dewsibod gspects are

Bllt%]éingg(g% l&r%ge 4 flécﬁl‘ﬁgtﬁraflggﬁ Hg)%bﬁcgglgl\é‘m%%{]d Valrlﬁgwﬁ thet fall within the

spiriCaHd R8pCOMMY Bpseatity &himsC qURhetndre, e cxIEMERS SRS term
via various nmeans as i s known in the art. [0075] What

Fiaeludessris uxeddn eitkat thindsrail drshartnsion ex shesllaimsofuch remois intended
We inclASRE ? 3 fnalntler s?rmlar t? GRUE "co Ignsl?os’sals b‘lcgrn 1r?sné$I 18
e every concel vable 6 ts

ﬁﬂerpﬁtdmdlwnm@yddws aRtHnPRIDas] V@(fl‘ddlﬁs @Ialubl IFgrthehﬁlore the term
af orenentioned aspects, but one of ordinary skill in
t¥e aarl%edda ﬁlth@é%@ﬁff%edt deagrintienypr thiy dlper ieEepitiaPe 8ngon-
§ggu Ut ations of various aspects are possible.

ccor |ngly, the described aspects are intended to
enbrace all such alterations, nodifications and
variations that fall within the spirit and scope of
t he appended clains. Furthernore, to the extent that
the term "includes" is used in either the detailed
description or the clains, such termis intended to

be inclusive in a manner simlar to the term
"conprising"” as "conprising” is interpreted when

enpl oyed as a transitional word in a claim

Furthernore, the term "or" as used in either the
detail ed description or the clains is neant to be a
"non- exclusive or." WD 2008/ 057843 PCT/ US2007/ 082931



25 CLAIMS What is clained is: 1. A nethod for
managi ng control information and data to be

W@ e@Resisti ed in  a wireless communi cati on systREI/US2007/082931
conprising: receiving control information and data to
be transmtted wth the control i nformation; applying
a power offset to the cont r ol 23 nf or mat i on, the power
of fset maintains a signal quality for the contro
i nformati on associ at ed mﬁtgpﬁiﬁégnsnission of the
control information witho$ttd dat a; and
mul tiplexing the control information with the data. 2.
The nethod of claim1, further conprising transmtting
Wrhat mmalaimgléxed control information and data within a
frequency band allocated for transm ssion of the
data. 3. The nethod of claim2, wherein the
transm tti AgnehoPidrsemagip ?k&ihﬂﬂ@ iAformmeed aidi daf @M@ transmitted in
codlng schenme. (MCS) specified for transm ssion of the
a&mﬁ‘E%CWH@mnWﬁWﬂl%@E%EGO%@HFP%I i nformation and dat a.
4. Th?ecgl‘%{% c%n&f)l 1?1%(9{11'311811 M@Jte?{dqbe{tli] #nr t@é?is\mtﬁ {Herbgntrol
conprises transmtting fie contr rmation using
mférimeeidnMCS t hat is |ndependent of a MCS used for

transn1§3|on of the dat 5. The met hod of clangZ, ..
wher efPYIH8 aPPRRE ML fh 668?&5‘? liaformetion, the RYWeh @S¢t gaintains a
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nmore contiguous frequency subcarriers such that the
odornragion iwnthonttht idata; zmid data are transnitted as a

frequen l.ocal i zed wa T nmet hod of claim
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basel i ne control signal quality based on a default

power 2. bahbgngthed ﬁkﬂtlﬂv/&sﬁw@@ﬁcqr@prlqlm&fmm%merﬁheomultlplexed
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tidte. power offset such that a control signal quallty

based on the power offset and the bandw dth and MCS

specified for transm ssion of the data is greater than
3. The method of claim 2, wherein the transmitting comprises applying a

modulation and coding scheme (MCS) specified for transmission of the data to the

multiplexed control information and data.

4. The method of claim 2, wherein the transmitting comprises transmitting
the control information using a fixed MCS that is independent of a MCS used for

transmission of the data.

5. The method of claim 2, wherein the transmitting comprises transmitting
the multiplexed control information and data on one or more contiguous frequency
subcarriers such that the control information and data are transmitted as a frequency

localized waveform.

6. The method of claim 2, wherein the applying of a power offset

comprises:



or equal to the baseline control signal quality. 7.

The nmethod of claim2, wherein the nultiplexing of the
W@B/081843 i nf ormati on and the data conprises PCT/US2007/082931

mul ti pl exing the control information and data such

that the control information and data span a

transmission time interval. 89 The method of claim1,

wherein the applying a power offset conprises:
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i nf or iveniiymgaskamdwadth andMES spectzddai sanisonssii afitbe data; and
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the control information conprises one or nore of an
aicalodbeybarshne gontk) sighal ditaléitiannel qual ity i ndi cator
(CQ). 10. The nethod of claim9, wherein the

mul ti pl exi ng conprises rate matching one or nore CQ s

to th2 dat @ahsuethotldtlairhe, GRbeimathd nidigplcahg obthewpytrol
separate resources wthin a frequency hand al | ocate
F@gﬂltaﬁ@n Gk fhe dpi CWIS%WHBH’I%?H?C‘F‘SFH%/@?I ieniien gyt such
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and the data such that transm ssion of the one or nore
ACKs punctures respective portions of the data. 12. A

o oo e he da |
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dat a g@h@itingdhd Pow@BTsel at3tANA JaRhyanderfidig b Yower offset for

communi cation in a common transm ssion and a baseline

whighal signshiialify &g dlec¢antied infprmption orilplexadrwnls tieglgtaon equal to a
n r.0 r f.] to_of t. r 1
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mifgnaltiongvitdotihtht detagatda, the of fset provi des a varying

protection |evel for the control signaling to allow

t he céitegarding haspmpeied govas effsel H it InBCHEYEIOr A¥Osi gnal

quality wupon nultiplexing the control signaling with

the data. 13. The w rel ess conmuni cati ons apparat us of

cl ai 912, Themethodtofielaimdnwhyrefrutht kemtrd tiofoesatibat @mprises one or

relating to onti set of frequency subc [.ers
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processor is further configured to instruct

transm ssion of the control signaling and data over
t he cobt i glibumetet obflaim dqubersyn the nbdeplexieg sompesisfrated

Ll%{ch}nrgaor}l% T Bore EQ% tot tﬂg dgt%tsﬁléh that the CQIs and the data occupy separate

resources within a frequency band allocated for the data.
11. The method of claim 9, wherein the multiplexing comprises scheduling
one or more ACKs and the data such that transmission of the one or more ACKs

punctures respective portions of the data.

12. A wireless communications apparatus, comprising:



14. The w rel ess communi cati ons apparatus of claim13,

wherein the nenory further stores data relating to a
woRwsepsed fi ed for transm ssion of the data aneCT/UR®07/082931

processor is further configured to instruct

transm ssion of the controls srgnallng and data using

the MCS specified for transm&si on of the data. 15.

The wirel ess comruni cati ons apparatus of claim 13,
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The wirel ess comruni cati ons apparatus of clai m15,
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f t d
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the b [ lity based t he PSD,
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to conpute an anount to offset the power of
gonifredlfostirgwaliisig of s dats hiad tha pscpcgsmlr isfugthért opnﬁgured to instruct

ransm.ssi of .the. contr ol gnal i.ng
e o oot S e T B ko s st foguency
ﬁﬁk&rkﬁn@%&ﬁ%@ﬁx&ﬁ@@ng&oﬁ%@ﬁk(hﬁlthe baseline signa
quality. 18. The w rel ess comuni cati ons apparatus of
claim 13, wherein the processor is further conflgured
to sc lilf dul %hé h?refegp éo’n%lnuﬁlc %ts rgtn?o{d ?‘51%1 Ilgl ﬂert@m the
such hat  a transniasion of con I'ng and

thetndrs Aamhsr Gotes AnantlashOr 4 MOS dpatificd &br. trah@rms%ﬁ of the data and
W rel ess conmuni cati ons apparatus of claim 12, wherein
therogepsse dssigther configpiee do MSHKHET t@@ﬁ@btsto@ o fhresontrely élgnahng and

Raqgvﬁgmgfthetﬂ%Scs 51?1%#? tﬂrﬂ sﬁg hﬂe%‘?&t in part by

conputtng a r a signal quality of
t he contr ol srgnallng upon nultrplexrng the contro

t h.t dat . | tot h b
o g s R B Ry R REp s O SaD St estin i
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positive or applying a null power offset to
omtttpi@tedspgtmral signgling anchéata gonpLEPY .power of f set | s
negative or zero. 20. The w rel ess conmuni cations
apparatus of claim 12, wherein the control signaling

conpr lﬂ@ es @he Wedkbs @emahicAShs apsiradul BEclame 1 $Q@herein the
signalln
pro%essor 18 giulrthelr configured to multiplex the control signaling and data as a series of

LFDM symbols comprising respective portions of the control signaling.

17. The wireless communications apparatus of claim 13, wherein the
memory further stores data relating to a PSD, bandwidth, and MCS reserved for
transmission of control information and a bandwidth and MCS specified for
transmission of the data and the processor is further configured to compute the baseline

signal quality based on the PSD, bandwidth, and MCS reserved for transmission of



21. The wirel ess comruni cati ons apparatus of claim 20,
wherein the nenory further stores data relating to a

W0 e@gusisey band all ocated for transm ssion of PEBEUSHATEB2931
and the processor is further configured to rate match
CQ signaling to the data such that the CQ signaling
and the data occupy separate +%sources within the
frequency band allocated for transm ssion of the

data,.22. The wrel ess conmuni cat.i ons apparatus of . . .

ESh T8 a1 iR e AR S el TR GEPREPT PR hsigpaling

5IRhIENQAM MR §ii208 fr $9hahRisfbn OHeToaial sidtalifs 68ing BRbandwidth

transm ssion of the ACK signaling punctures

M€ spstidiad &dr tranemipaion of AB, dagnis gpgsdardbansortaqual to the baseline

fiaﬁailll [ Lates mul ti plexing of control and data with

§/§ryiqﬁlg E?'ovver offsets in a single-carrier wreless

comuni cation system conprising: W 2008/ 057843

PCT/ US2007/ 082931 29 neans for identifying contral

i nf or kit | ohhe Winslesy paamBHRicRtians anprrefas af ¢lainpé3, wherein the

g:roé&%gﬂ stfﬁ%eWcBHf?%ﬂ@d £UhERNe fh]@fc8ﬁt¥(ﬁts|k1£ﬁlin$'§r?d \$atd A time such
etermning a ref®erence control signalquafity

taso ohanaskion dfitha codtraRpmblsgd anl dita gant & ahndnnifGomaine dmerval.

wi t hout data; neans for boosting the control

information in power to naintain the reference

controh si gpalyigisal &drﬂm{lﬁ‘icéti(%lrs APSIFLES bPAa M lﬁ,]tl)g}erein the

control information and the data; and neans : '
pugicesspt ieuntiger chiefihwed toaddfse bt pover off the neitiad nignaling atheast in

data. 24. A conmputer.:zreadabl medi um .Co i sing:, cod

031 Bicdtpvines ERIs oFsh PO Rish el et t fP g Rt siRifing
tipsinsiltipleReheaRd contRARbMh K witR B dWkaSs $ReAitd tRbak@me signal
transm ssion of the data; code for causing a conputer
denliteerd ywldos thegomputpdalioney offect be thercgntspl signadingifithe computed

e s B BB oBPPAR] o R SOTRN e v
banpinedpbwarsdfsMGS nsgesiclor ectof or transm ssion of the

data that preserves a reliability of the control
signaling that would be achieved if the control

si gnabhng ¥gs wi&fe@@m&{ﬁﬁggﬁnﬁ Eﬁﬁ%aﬂggfélaﬁ? gh %%iegeifl ?}l;leocontrol

causing a conputer to e ntrol signaling |
sibeal ha@rodwipdises atdqetorfe e o signpBmsmdsSQbsigndlinghe dat a
using the MCS specified for transm ssion of the data.
25. An integrated circuit that executes

conpuper - exge MI%EE@C&I’HI%}IﬁiF!&HdH@ aﬁ}t)d;rgtlﬁs oPEIQMh 8 RbhcRein the

varying protection |eve or con information to be

memosyfurthedstoies datdatlating to a frequency band allocated for transmission of the
data and the processor is further configured to rate match CQI signaling to the data such
that the CQI signaling and the data occupy separate resources within the frequency band

allocated for transmission of the data.

22. The wireless communications apparatus of claim 20, wherein the
processor is further configured to schedule transmission of ACK signaling such that

transmission of the ACK signaling punctures transmission of the data.

23.  An apparatus that facilitates multiplexing of control and data with

varying power offsets in a single-carrier wireless communication system, comprising:



in a wreless communication system the instructions
conprising: receiving control information and data to
wheooBosrsgdi tted in a conmmon transm ssion; i dePeT/Uyiongy082931
one or nore paraneters associated with transm ssion of
the data; conputing a baseline quality |level for the
control information based on ®he or nore paraneters
associated with transm ssion of control information

wi t hout data;, and.offsetfi a _.power used.for th

cont r B IPRIFRTPATE SR RS R K bbb b
PRl BeWitR U@ty inf&¥Rkiohhat is at |east as high as
the conputed baseline quality level during a comon

t r ansmicass fondgermihmgeoniaraice icomtorl vignibanadifdassaatdd wath a
transmission of control information without data;

means for boosting the control information in power to maintain the reference
control signal quality in a transmission of the control information and the data; and

means for multiplexing the boosted control information with the data.

24. A computer-readable medium, comprising:

code for causing a computer to receive data to be transmitted and a bandwidth
and MCS specified for transmission of the data;

code for causing a computer to receive control signaling to be transmitted with
the data;

code for causing a computer to compute a power offset for the control signaling
based on the bandwidth and MCS specified for transmission of the data that preserves a
reliability of the control signaling that would be achieved if the control signaling was
transmitted without data; and

code for causing a computer to embed the control signaling into the bandwidth
specified for transmission of the data using the MCS specified for transmission of the

data.

25.  An integrated circuit that executes computer-executable instructions for
providing a varying protection level for control information to be transmitted with data
in a wireless communication system, the instructions comprising:

receiving control information and data to be transmitted in a common
transmission;

identifying one or more parameters associated with transmission of the data;

computing a baseline quality level for the control information based on one or
more parameters associated with transmission of control information without data; and

offsetting a power used for the control information such that the control
information maintains a quality level that is at least as high as the computed baseline

quality level during a common transmission of the control information and the data.



