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(TDMA) systens, frequency division nultiple access
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mul ti pl e access (OFDVA) pxekemRoUNpi cally, a wirel ess
conmuni cati on system conpri ses several base stations,
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comuni cation systens is the receiver is located in a
specific portion of an area served by the access
PALirouhd Such cases, where a transmitter has multiple
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precodi ng. [ 0005] Precoding is a spatial processing

shagingitlpuevailpble sysipngosesiraeh ée.g4 haralwidig-anditemsmit power). Examples
of such multiple-access systems -include code division multiple access (CDMA)
systems, time division multiple access (IDMA) systems, frequency division multiple
access (FDMA) systems, and orthogonal frequency division multiple access (OFDMA)
systems. Typically, a wireless communication system comprises several base stations,
wherein each base station communicates with the mobile station using a forward link
and each mobile station (or access terminal) communicates with base station using a
reverse link.

[0004] A problem in many communication systems is the receiver is located in a
specific portion of an area served by the access point. In such cases, where a transmitter
has multiple transmit antennas, the signals provided from each antenna need not be
combined to provide maximum power at the receiver. In these cases, there may be
problems with decoding of the signals received at the receiver. One way to deal with

these problems is by utilizing precoding.



ratio (SNR) of a wireless Iink with nultiple antennas.
Typically, precoding may be used at the transmtter in
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advant ages in inproving signal-to-noise ratios which
I nproves the decodi ng of the signals by the receiver.
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to identify key or critical elements of all aspects nor is it intended to delineate the scope

of any or all aspects. Its sole purpose is to present some concepts of one or more
aspects in a simplified form as a prelude to the more detailed description that is
presented later.

[0009] In an aspect, a wireless communication apparatus comprises a processor
configured to decode signals that are received over two or more subcarriers of a
segment of subcarriers, which is one of a plurality of segments of subcatriers available
for communication, and to provide precoding information for at least one segment. In
addition the apparatus comprises a transmitter configured to transmit the precoding
information.

[0010] In another aspect, a method comprises receiving signals over two or more

subcarriers of a segment of subcarriers, which is one of one or more segments of
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[0015] Fig. 2 illustrates aspects of a spectrum allocation; J

-J

[0016] Fig. 3 illustrates aspects of another spectrum allocation.

[0017] Fig. 4 illustrates a methodology for performing feedback of precoding
information for subcarrier segments. .

[0018] Fig. 5 illustrates an apparatus for reporting precoding information for subcarrier
segments.

[0019] Fig. 6 illustrates aspects of a transmitter and receiver in a multiple access

wireless communication system.

DETAILED DESCRIPTION
[0020] Various aspects are now described with reference to the drawings, wherein like
reference numerals are used to refer to like elements throughout. In the following

description, for purposes of explanation, numerous specific details are set forth in order
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[0023] Moreover, various aspects or features described herein may be implemented as a

method, apparatus, or article of manufacture using standard programming and/or
engineering techniques. The term "article of manufacture” as used herein is intended to
encompass a computer program accessible from any computer-readable device, carrier,
or media. For example, computer readable media can include but are not limited to
magnetic storage devices (e.g., hard disk, floppy disk, magnetic strips...), optical disks
~ (e.g., compact disk (CD), digital versatile disk (DVD)...), smart cards, and flash

memory devices (e.g., card, stick, key drive...).
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Icrl‘rlgénee?gtggeel%fonnatlon (CSI) at the transmitter in the form of precoding matrices is
required. In MIMO-OFDM with precoding, a broadband channel is converted into
multiple narrowband channels corresponding to OFDM subcartiers. The MIMO-
OFDM transmitter requires feedback in the form of precoding matrices for the
subcarriers. A general technique of precoding where the selection of an index that
identifies the matrix(ces) or vector(s) comes from a defined codebook known to both

the transmitter and receiver may be used. In some aspects the selection of the codebook
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[0031] In frequency hopping communication, a terminal may be scheduled to hop, in
order to provide frequency diversity, over the subcarriers 308 of a segment 302y, The
frequency hopping may vary on a frame by frame, superframe by superframe, or some
other basis. The frequency hopping may include assignment of blocks of contiguous

subcarriers, block hopping, or distributed subcarriers, symbol hopping.
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bhedtiodl (N eRarRBH 408 Uyt REudéab prBVidE eR@bhck Bfprecoding, e.g. an
precodi ng 1nformation for only the subcarriers where

iindeixéces)s treetat(® or mpptfix(cen elongsyyith tashert Gl swgrfeedbackayAn access
?Q%ngﬁ WhEH could use a wider frequency bandwidth, for example, a bandwidth 404,
may have at least one CQI transmission channel for each segment. In one aspect, one or
more precoding index(ces), vector(s), or matrix(ces) may be reported for multiple
segments for a single user, even those on which the user is not scheduled, depending on
the structure. That is, if each segment, has its own feedback channel a user may provide
feedback, e.g. precoding index(ces), vector(s), or matrix(ces), for each of the segments
on its or another segments feedback channel.

[0037]1 The CQI, index(ces) vector(s), or matrix(ces) may be transmitted on a CDM

channel in order to multiplex multiple users over the same time-frequency resources and



ti me based upon assignnents or other instructions
generated at the access point and provided to the
wao eqomiosiak4e [ 0036] Referring to Fig. 3, a feedbeCkUS2006/042058
channel sonetines called a channel quality indication
(CQ ) channel 406 may be used to provide feedback of
on(s) I
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i G0 by BEBR BlerebS TaedoRs SO S G Rl ey multie
RabiRey oNBhePERAR iﬁlﬁﬁ‘dfﬂ%kthe ee\efsepmlﬁgeﬁidwmh may be divided. In
i ndex(ces), vector(s), or matrix(ces), for each t he

geofheinspeana Feniic chamet erdled sexpmsrrubbinsclapdonk élkpam]eﬁR SFCH) is
Lrgpo%glltecﬂ-?ghlggl pgoqffci Bg @gslvbgﬁ e 8 e?e)ss te?%yggg itn)((_jl(c%faest)ne preferred

mxlialiannl ex mul ti pI e users over the sane tine- frequency
resources andi ncrease handw dt h avail abl e for

{0038 Redaripg sowpdo Figedy |at meedalegh for gl uérteéedbacrreethodology for
Eéﬁ%ﬁhg%%éck &WP&M £1dh ﬂ\%ﬁh{i)éuthﬁnhé [ 11664080 t B® 502, an

unber of availablie co es. Thus, en a systemis
pedess dérmindlomdeisies thamsmasseonc ot es segwaint. abllgs tmabh e ugredided by

b S B BT b @ annel B BB 01 cigrespond to a
$EiBent D HEEIARTell NBe OGRSt AR HeaddifRe®By @ pRéteiédbdt Yf subcarriers or

| oaded system a precodi ng ‘Pdgal nis achl evabl e by bei ng
a«m&e atkerrwpdeg. fééé%ckrep mgnmatp}i@e@@r veraeT(Re | age fdstermined or

UL £ L Rl S ERPR ing i

aslpelation draxond nedk- mazmlmlorcainheed)theevqj"es@eloaubﬂ&aﬁﬂer, this may be
feedback channel (R-SFCH) is introduced. This channel
EdlariatcHdoueROLpOrHESRER e85 ORI¥ A Hrgmenbhiah the defminglHg scheduled.

Fhe! &l gege R 2t IdI l%}p%)@]terﬁﬁlflaﬁr Bk;kﬁng@i’v théd Eéléhméht & overhead

nmet hodol ogy trates a mnet ogy
pe”mﬁmtrmmgo‘ﬁéeumtrelaccﬁss poiat wdhea teriniiabr mat i on f or

BB ASs0p” o, e dinironiie. ot @h B N DR Boack o the

BERYY @6kt Rya S O Whdrd GecdBhok wnhb@nSAefdls@u@B@rABe\be the feedback
tree, or a channel tree that solely, correspond to a

shaymelst used) maynzalaty etpythet Abbgednentsublgndpe tad athighe dhpyprecoding
%f&éﬁ%ﬁﬁ,frgﬂtes tsoﬁ’ﬂ; @;{n%ﬁr s or sone other nethod.

recodi ng rra rix(ces) or vector(s) are
foouey I'Rleﬁaeﬂng) nhow to Fig. 5, an apparatus for reporting precoding information for a

subband is illustrated. Means 702 for receiving, at an access terminal, a transmission in
a segment is provided. This may be provided by scheduling only portions of a channel
tree, or a channel tree that solely, correspond to a segment. The means 702 may be in
communication with means 704 for determining, or calculating, precoding matrix(ces)
or vector(s). The determination may be based upon a selected CQI-precoding matrix
calculation from a look-up table or some other operation. Further, this may be

calculated for one or more segments, or only the segment that the terminal is scheduled.



cal cul ated. The determ nati on may be based upon a
sel ected CQ -precoding matrix cal culation froma
WO omRAOM24 abl e or sone ot her operation. Furt hePCT/UR1086/042058
may be cal cul ated for one or Rore segnent, or only the
segnent that the terminal is scheduled. This may be
e t I
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H042) Retertiye e fglhl hspgetormfya p@msum'tim ad rexevienmmel multiple access

tree, aor_a nel tre hat. rre ndto )
s, oS ERARER v 55 2 R SR AT ESERER Sy 210, teatfic
AR fs: o Adimb& of dRtedtiEhik MOproVided dlodllh dhth RBurcPRET aid Rghsmit (TX)
matri x(ces) or vector(s). The determ nation may be
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thi's may be calcul & ed tor one or nore’ segmen

dorlepch tigta Seepme bhsetilvata [talnlﬁ:uﬂzercndlmglsclnanesmﬂmﬂhdl fedth'ﬁhdasa stream to

may . be ermned by the t nal t . th ) .
Bgé'i“%rﬁ?gﬁ‘a dafa. 39 é?lﬁ)é ARPECISt Fg% 4 BWC%%S%S pgi}eﬁ PlrgCOdmg weights
?&ﬂﬁ%%rd%lsrﬁf th® dh &tk ahdbaal uBBIQ %ﬂseWQﬁ1cﬁ% S}Vfﬁlicﬁ@are being

bé in communication with both means 702 and
naysrmttaqh gnartd thi entsedacizes dviyctebo dymyolvary b@n@&@@smtrted from based

oA P SRR o0 BEESELP Tl B8, B prcoain
freagien eliayC Bannakstdds BskedBYpone hitifddx0 1 he c6&WaBR tgendiated at the
segnments, to which the precoding information relate or

gemseiehai4 anhprnuided as degbackrierthe fepgpetver 2. vehich has knowledge
%? RS toﬁel%okaemh %rhci&"cést eﬁur?@fj ih ﬂﬁ)%é ¥hdeg ! gs&eﬁﬁ'lle& 'trmls‘?mssmns, the
ccess W reless conmmunicatlén system 550°7'S
mX[ dm pedcegbor 214 tarbsedatt theqraclksy §d>1emat dag:d upoafrinkcinftatmation that is
for ngg‘ber of data streanms is provided froma data
oM G Hsr ansmit (TX) data processor 214. In
1’_’61}4@]5 FRE Lod&PEAa 461 EachldaBPiRehih ﬁlﬁ?%%ﬁlﬁﬁﬁx&y %ﬁth%}llot data using
respective transmt antenna. TX data processor
Ol ttechnispde s Thepdot datt@sltxaavély % heow ddth pettefathat foprocessed in
each dat a stream bas on, a particul ar od| ng §chgnﬁl
estimnate .the channel

oo iR AL o v LR HosVer byt

response. The multiplexed pilot and coded data for each data stream is then modulated

(i.e., symbol mapped) based on a particular modulation scheme (e.g., BPSK, QSPK, M-
PSK, or M-QAM) selected for that data stream to provide modulation symbols. The
data rate, coding, and modulation for each data stream may be determined by
instructions performed by processor 230. As discussed above, in some aspects, the
packet format for one or more streams may be varied according to the rank information

that is transmitted from the user.



provi de coded data. In sone aspects, TX data processor
214 applies precoding weights to the synbols of the

walad0a/05m9eeans based upon the user to which thePGHIRINEG042058

are being transmtted to and tthe antenna from whi ch
the synbols are being transmtted from based on the

i cul h
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for one or nobre streans may be varied accordin
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rea are t rovi to a TX M MO processor 22
\gmecm am;yhﬁasr tdmdr dpwoocaszsm)ha ngdedtoei mrebpdbeilsal, dlgltlzes the
ocessor 220 th rovi des .
R AT @ FrBAe SPRaEnt SR A artstea U putbied B provide o

QENE%oﬁ@@re%@%éd’t B2t - 1 n certain aspects, TX

rocessor 220 applies precoding weights to the
i@ﬁﬂﬁblﬁm BK date priwessos 20@ thes rreived ang aroaepies éhratipaceived symbol

sp formatio & US 8k
FERB PRy SR 5P bt Bl B AN Wt lbmiaue o
thevisy NQOfdeteSteBE‘Ismbblr arams! Ve frocsssing HARK Ma:lprocessor 260 is
transcei ver 222 receives_and processes a respectiv

Slepsthed dn futher dstag e vte Fafle defectis lsiémg?ilaqt@ﬁmslpﬁlﬁg?sssymb(’ls that
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upconver e ana gna sto prOV|de a nodul a
ng rdaka procesbt €66 ahext ﬂamsdmlstss odeimedeavehieand fgoodes each detected

D E o R 6 SRR fe dBMLANS TR (& 8RE By RX data

processor 260 is complementary to that performed by TX MIMO processor 220 and TX

data processor 214 at transmitter system 210.

[0048] The channel response estimate generated by. RX processor 260 may be used to
perform space, space/time processing at the receiver, adjust power levels, change
modulation rates or schemes, or other actions. RX processor 260 may further estimate
the signal-to-noise-and-interference ratios (SNRs) of the detected symbol streams, and
possibly other channel characteristics, and provide these quantities to a processor 270.

RX data processor 260 or processor 270 may further derive an estimate of the



then transmtted from N T antennas 224a through 224t,
respectively. [0046] At receiver system 250, the

wo e@nsmoes ed nodul at ed signals are recei ved byP@IRUS2006/042058
antennas 252a through 252r antll t he received signal
fromeach antenna 252 is provided to a respective
t‘éﬁ Eg't? e"’nﬁli gg%a@/ Sg;%\(g‘s)'er cess&:raf’)f@ théf ﬁfo‘(@ies%@émated channel state
fiefoncaivne(@sd), xﬁhxbﬁ&peﬁt:bmpngeewanmdty@esg ofilinfochgidn zR3rding the
t he conditioned sjgnal to provide sanpl and further
FPBERBIaEoR H@ks%ﬂ%%ghet tepivedi e 8reantr eé?foﬁ’fﬂ e, the CSI may

0,
SRy R R e e FReP b bh P& AR processor
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%ﬁ@trh&nﬁ&é&ﬁdc&%@g tﬂaﬂsrﬁx%f ﬁ%ferr?'@f(ﬂ" bel ow. Each
detected synbol streamircludes synbols that are

€8NP Trdn edditdn, phesesnod A7 A ay rselsgmb@mslex(p@ﬁ) Srentrgips) that correspond

cor.r.e ndi ng trea
%‘?1 IB@%@%@a e m&@? ﬁ\ gpfové Someane S ecog’%gls%o gﬁl%ns e.g SNR,
det®e &ﬁﬁsc&WébQM Bisfeﬂai@bﬁ Ghe ﬁg lefeckived Batige feosiveheProcessor 270
data stream The processi ng y RX data pr ocessor 260

can dusrpize tenhindey of gnirk Accyingderieaodshoaixihog pgdknown at transceiver
BHOC fip Ogs%?%%%g]dggfgﬁ%@& @wﬁrr@?p%&st%rﬁé 124 fRk-Hif &F&éﬂn‘a& BE utilized

system channel” responsé esti nate
gﬁmm’gtaeﬁhdaya@é qfrfeec&&shrﬁ%ﬁ&dn’moktmzamﬂcbntmspmnﬁmr}nper device,
rocessin i ver,

BB aRpR ot <Cell o 8 RBPAII DB C ORI AraEEgpased upon

lelﬁﬁ{unﬁﬁﬁb@%nna%oﬁﬂﬁ6§§ %9&61%%(1&@%/ ok elih@r estimate
the signal-to-noise-and-interference rati os (SNRs) of

10050H e&témetmt@y sip¢m 1 D etramodiiated sigilb ispritaseiver system 250 are

SLANS! L BRSSP DS P vy o

AéBoadytot D4¢, hed pﬂﬁ%sﬁ@ b§A FE6 Uhtaghstefdor DO td)lt@ediﬁir ltHbQKfSI reported
SNR for the system Processor 270 then provides
oy thevgceitercwaiame | Thorgpartad{rdk lﬁﬁlﬂqﬂd?’fotlési 50, DIRRRSEPT FAyand used to

g érﬁﬁne Bk 'thiéSra XQI‘?CT’ &Ln ﬁﬂcpﬁfgﬁﬁfaﬁ& 544 ﬁ{egi 't(pge E&ﬁ for the data

mmuni cati on and recei ved ata strea
Emearms(ampdzee f.o gehrera‘t"slvammys ctontrp}mfseTKrﬂaya plocesspe? Bt arrdﬂX MIMO
SNR. Th is then processed by a TX data processor
%ess\%?% al so receives traffic data for a nunber of

%vsq FUHBATBrobERB? 2709 AR pe @S 811 2f GomPod eafuBelidi¥ dscussed with

nmodul at or 280, conditioned by transceivers 254a
wéspoeidh FEGIr1- 5 willh rpmﬁtsxmﬂnq wgeysdemuind. transmtter

iyq'%ﬁﬁ EthZ: #géhing%le% Cser %eg qm%ren% ; yat( | esfr%?lﬁgngﬁtgé 7b8’es SN Qus means. For

example, these techniques may be implemented in hardware, software, or a combination
thereof. For a hardware implementation, the processing units (e.g., processors 230 and
270, TX and RX processors 214, 242, 260 and 278, and so on) for these techniques may
be implemented within one or more application specific integrated circuits (ASICs),
digital signal processors (DSPs), digital signal processing devices (DSPDs),
programmable logic devices (PLDs), field programmable gate arrays (FPGAs),
processors, controllers, micro-controllers, microprocessors, other electronic units

designed to perform the functions described herein, or a combination thereof.



to the matrix(ces) or vector(s) that provide sone
desired channel conditions, e.g. SNR, for the

wo c@nsswever 254 based upon the signal s recei vEAI/D§20061¢42058

receiver. Processor 270 can ql2ntize the index or
entry according to a codebook that 1s known at

' . t i ' :
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cRMd & n ERernhXnd Ah acesispiter’grdgaind produdd¥leOa cd-rom or other
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principles and novel features disclosed herein.



by one or nore processors (e.g., controllers 270). The
menory unit(s) nay be inplenented within the processor
w@eoogns®ehal to the processor, in which case i PCTHS0DE042058

conmuni catively coupled to thB processor via various
nmeans as is known in the art. The nenory may al so be

i npl emented within the prog¢gs s o' external to the
processor, stored in an ext menory, in a conputer
WRATS €1adNAtD IS- 9. a cd-romor other nedia, be in a
menory at an external server, or the |like. [0054]
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SiRbirRis of lagssiticht 0N eulvarrieds, ewhightiolonst ofeapiuraldty eof segments of
single antenna device, e.g. a nobile station, Al§o, a
subsgiriernavailablet for SpAgIUSI aﬁ%t ar@n@eﬁ?&‘@%@‘"@ﬂ*w Qination for at
fetisl inzesg%ling i same manner as described with respect

S5ng SCE T 00E5] 1t shoul d be noted that the concept
of chamnaksitkecaifigurelfte usandmit ihef pecmslinginfamation.

- transm ssion types that nay be transmtted by the

access point or access termnal. It does not require
or ut ithk 28 bk ebnRhuE KRR Spatanrdodtiaik s, Aherein the transmitter is
subcarriers, tinme periods, oOr other resources i )
dedigmedn tramssiiche pregoding s¥fponation@osBpdiask chamng] #iggciated with
g%SCEi ption of the disclosed aspects is provided to

AL 58PS skilled in the art to nmake or use
the present invention. Various nodifications to these

aspects will be readily apparent to those skilled in .
Bhe aflihe witgloshecogenancaiiopr pRRAEIRCIERIMel NCEH REREFSsOr 18

2%&?&&% 1?) r%%dgkﬁfﬂr{aﬁglﬂrgﬁbﬁ)ﬁﬂaﬁgﬁ %T%ﬁ% @(ﬁﬁé et romthe

cope o ention. t he present
invention is not intended to be limted to the aspects

shovv_n herein but is to be accor dedft Ee vv'gdezk% scgpee COCESSOL i
donsi JDENYITHIESH CORBVBICAYRY BPRAAMUSH §1 foU °f QAPTHEL™e P
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w refess comuni cation apparatus conprising: a
e adession of thefsignat teondise rdéeode signals that are
recei ved over two or nore subcarriers of a segnment of
subcarriers, which is one of a plurality of segnents

of submgRrwirlkss avainvafhgod appaaEnofi daitd 0N whareth tie processor is
provi de precoding information for at |east one

segfigred enareyide grecaflingenfRIIioguFBdat 4ot ARE ey ggment of
%ﬁgga%%@% ﬁﬁif%mtthé) Skement including the one or more subcarriers.

6. The wireless communication apparatus of claim 1, wherein the segment

comprises a subband.

7. A wireless communication apparatus comprising:

receiving signals over two or more subcarriers of a segment of subcarriers,
which is one of one or more segments of subcarriers;

generating precoding information for at least one segment, based upon the
received signal; and

transmitting the precoding information.



2. The wirel ess communi cati on apparatus of claiml1,

wherein the transmtter is configured to transmt the
w@e@cosiong i nformati on on a feedback channel aRSDUBADEH2058

with the at | east one segnentl4 3. The w rel ess

communi cation apparatus of claim 1, wherein processor

is configured to provide the precoding informtion as

a precoding i ndex. 4. The w rel ess conmunication

gppar ftsnOhol! & adn MefRldn tiighsprtiagSsdhprises transmitting the

configured to determne a signal to noise ratio and

petating infornmtionione, feedbaeleetsanelgssasiptsd with therafdeast one sggment.

the signal to noise ratio. 5. The wreless

comuni cati on apparatus of claim1, wherein the

pr 0Ce$E® knekifodcandlhigi!7 &ehekedin ewerhtiies @unemrisds generating the precoding

information for at |east one other segnment of

gfigrenation @B 8 prasodiddgiitdedn to the segnent including the

one or nore subcarriers. 6. The wirel ess comuni cation

apparatus of claim1l1, wherein the segnent conprises a

s0bbambe nfethddl wi tleine o5 wherein gércaatingnceagpses detsrmining a signal to

conprising: receivin i gnal s -over two nor . .
apise Hticjaf selgpting %%t&g%@?%g Brot e Bretich gfé‘&ﬁ‘ig&ﬁl fo Jojgg gatio.
of one or nore segnents of subcarriers; generating

precoding information for at | east one segnent, based .
upon The mebed \of dclaiingiiavhersitd SERAME COMAYSSS hgenerating precoding

L

111 } 1h8 onPbPHived sudBagiersa f eedback channel associ at ed
with the at | east one segnent. 9. The method of claim

7 wherein generating conprises generating the

ecoding | J SEOTNL ohPHE 2 dBbarkhe
ﬁ%t ho?hg%jéé%d%n ,h]mé‘?’é%feﬁ“ g%negfgti ngh@onpr% sesam
deternmining a signal to noise ratio and selecting a

precodi ng j ndex as a fuqftion of .t.he signal to noise

Adt i oA Wireles OB NG B IS CHPP S Rfer ei n gener at i ng

conpr ip$85s Qt&ﬂ?&%wiﬁ’@ sfg[rn@g?&&eaqwionépm@é isQBcdr@Ers 86f a segment of
0 nt o

| east one er segne subcarriers in addition to
tshiscasgsypritich iscine df nge ohworsrsegmentiof BUbSEHEEY ri ers. 12,

e oS0l aL e ML B8 S8R SRTRELSR St ed oo

. | Ca evli ce
GRIMREEISEdEgnal; and

means for transmitting the precoding information.

14. The wireless communication apparatus of claim 13, wherein transmitting
comprises transmitting the precoding information on a feedback channel associated with

the at least one segment.

15. The wireless communication apparatus of claim 13 wherein generating

comprises generating the precoding information as a precoding index.

16. The wireless communication apparatus of claim 15, wherein generating
comprises determining a signal to noise ratio and selecting a precoding index as a

function of the signal to noise ratio.



means for receiving signals over two or nore

subcarriers of a segnent of subcarriers, which is one
w@R00sn8092¢ nore segnents of subcarriers; meansPEDUS2006/042058

generating precoding informatidn for at |east one

segnent, based upon the received signal; and neans for

transmtting the precoding information. 14. The

wi rel ess communi cati on apparatus of claim 13, wherein

tl7 ans fihe t wingleso mpmisascdtioan appdratungoft lotaippr d8pdwingein  generating

i nformation on a feegback channel assoQiated W t

t he

SPIPHSESt SYlTEADgy REOIE s nfeeation . £9Te 8K 16 mORe coél!l;‘?ro gegment  of
APRALRLYVS QAflitohad Meld gﬁ‘(@ﬁ{ 186104198 AR GHe! dR G0 B daRfegs.
generating the precoding information as a precodi ng
i ndex. 16. The wi rel ess communi cati on appar at us of
g%ain115, wher ei n gﬁneéagigﬂ coqgrises determning a

gnal™ (PR PLOFTAR RO CUBPESRE g a precodi ng i ndex
as a hubmphenrdaliallbehedi@NabmpAsiA@i se ratio.17. The
W rel ess conmuni cation apparatus of claim 13, wherein
gener HSITHEf IS ipY Teselyingerignads PYRY tPP &t GEPIR SubeArBenyad jagjggment of

. pLers in

S 5eftesn, SREn R 05 L ORT o SEAR G AL, BHRBERELEES 0
subcaltstrections I8 gefemanp pieebdipg dgfoanatiphddriat least one segment, based
conpri si ng: a,COﬁpuéer-readable medi um conpri si ng:
PR thgaeqenisd siggpl pBdei vi ng signal s over two or nore
subcagsiétone FordrHSHERE 1R preddRGANihiRkStonhi ch is one
of one or nore segnents of subcarriers; i1nstructions
for generating precoding information for at |east one
segnent, based upon the received signal; and
instructions for transmtting the precoding
i nformati on.



