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to as bits. A transmitter modulates an input bit stream into a waveform for transmission
over a communication channel and a receiver demodulates the received waveform back
into bits, thereby recovering the information. In an ideal communication system, the
data received would be identical to the data transmitted. However, in reality, distortions
or noise may be introduced during the transmission of data over a communication
channel from the transmitter to the receiver. If the distortion is significant, the

information may not be recoverable from the data received at the receiver.

[0004] Orthogonal Frequency Division Multiplexing (OFDM) is a modulation
technique that effectively partitions the overall system bandwidth into a number of (V)
orthogonal subcarriers. The subcarriers are also commonly referred to as tones, bins,

and frequency channels.

[0005] OFDM is widely used in various communication systems. For example, an
orthogonal frequency division multiple access (OFDMA) system utilizes OFDM and

can support multiple users. The N subcarriers may be used for data and pilot
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[0008] The transmission capacity of each spatial channel is dependent on the signal-

to-noise-and-interference ratio (SINR) achieved by that spatial channel. The SINRs for
the N spatial channels are dependent on the channel conditions and may further be
dependent on the manner in which the data streams are recovered at the receiver. In one
conventional MIMO system, a transmitter encodes, modulates, and transmits each data
stream in accordance with a rate selected based on a model of a static MIMO channel.
Good performance can be achieved if the model is accurate and if the MIMO channel is
relatively static (i.e., does not change much over time). In another conventional MIMO
system, a receiver estimates the MIMO channel, selects a suitable rate for each spatial
channel based on the channel estimates, and sends Ny selected rates for the Ny spatial

channels to the transmitter. The transmitter then processes Ny data streams in
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frequency band, a nmethod for channel estination
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nore than subband of a frrpMRNARYbPand and estimating a

channel response based on sone of the plurality of
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determining whether it is desirable for a transmission to a user to be in a single subband

or in more than one subband; wherein each subband includes non-overlapping
subcarriers with respect to any other subband, and assigning the transmission to occur in
either the single subband or to operate in more than one subband based upon the

determination.

[0013] Other aspects may include means that provide the above functionality and

other structures and methods to produce similar results.
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[0024] Figure 9 illustrates a structure for scheduling; and

[0025] Figure 10 illustrates a structure for channel estimation.

DETAILED DESCRIPTION

[0026] Accordingly, the embodiments described provide the ability to schedule
users in a frequency band partitioned into one or more subbands, and to estimate a
channel response based on pilot signals received in one or more subbands by each user.
In some aspects, if the subcarrier of interest is near the edge of a subband, at least a
portion of pilot signals received in neighboring subbands may be utilized to estimate the

channel response.

[0027] Embodiments described also provide resource allocation for a transmission

of a wireless device. The frequency band is partitioned into at least two subbands,
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devices, wireless channels and various other mediums capable of storing, containing or

carrying instruction(s) and/or data. Also, for purposes of explanation, the embodiments
will be described with reference to Orthogonal Frequency Division Multiplexing
(OFDM) systems. However, it will be well understood that the invention can be applied

to other types of systems that require channel estimation.

[0030] OFDM is an example of a multi-carrier communication technique that is
well known. Generally, OFDM is a digital modulation technique that splits a signal into
multiple sub-signals which are transmitted simultaneously at different frequencies.
OFDM uses overlapped orthogonal signals to divide a channel into many sub-channels

that are transmitted in parallel. Because OFDM allows high data rate transmission over
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with the terminals and may also be referred to as an access point, a Node B, or some

other terminology. Terminals 120 are typically dispersed throughout the system, and
each terminal may be fixed or mobile. A terminal may also be referred to as a mobile
station, a user equipment (UE), a wireless communication device, or some other
terminology. Each terminal may communicate with one or more base stations on the
forward link and/or one or more base stations on the reverse link at any given moment.
This depends on whether or not the terminal is active, whether or not soft handoff is
supported, and whether or not the terminal is in soft handoff. The forward link (i.e.,

downlink) refers to the communication link from the base station to the terminal, and
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receives a data packet and the data rate at which the packet is to be transmitted.
Scrambler 210 scrambles and encoder 220 encodes the received packet. Encoder 220
may be a convolutional encoder or some other known encoder that allows error

correction encoding.

[0038] The encoded bits are grouped into a block, and each block is then interleaved
by interleaver 230 and mapped to a sequence of modulation symbols by modulation
mapping module 240. The encoded and interleaved bit stream of a selected length is

grouped into various numbers of bits depending upon the modulation. Typically, the bit



systens. Transmitter 200 conprises a scranbler 210, an
encoder 220, an interleaver 230, a nodul ati on mappi ng
worRwele4210, an inverse fast fourier transfor PCT/BSP5/047647
nodul e 250, a pul se shapi ng quuIe 260 and an
up-converter 270. Transmtter® 200 receives a data

SR &% aBlited 1 H 1.2 S0 HBLER LROcRARER o Lhubsat
compirstasinitiess repesintieg apacduditionsymbdbn Ri2fhas@yhifidkeging (BPSK)
A Rt ges i KeHBaIRAS) OSSR oD QHEBHEE
al ﬁlc@rrﬁo(gxgﬁg)?qgélg? B 4-0lA0% Kespé&fbegaoémt,qg#%mn& BRM are

I nterl eav eaver 230 and rapped t
nsatplationdealrhiquesiwie tkinown sy the aktsind ywittmot badiscussedapppdetagl. 1t

e 24Q.. The encad and interl eaved pj.t stre of .
oL g bl thah heh Ped U GRS Y G137 Do HE B SR to, or in
1RhtoF tifteReMdAE: f4RRMs HBRHBBIMALI on. Typically, the
bitstreamis grouped into one of 1, 2, 4 or 6 bit(s)

con t ' : :
10080 0 ot OFDM bl SCAUE BEferBh ¢ BURICRHI D A8 RiSyso fast Fourier
tramyfonged. BRBKesuttsdu ltiate-domaifsaoiplas of sipglas¥3Mi symbol. Here, a

cSEPRER G PP dp SHsionet di Bt Sieer Sed by ulse
ANhAER IRDELAIpARE SEAMY MneSondty is bieiled BY thB &raddritter 200,

and Wi ll not be discussed in detail. It should be

mdﬁlfmsms ae Hprconptted A upreonyement2s 0 fertransgussipm through a
Cilived in addit | g L ih g :
Pimlaf Ean sl Fsoe OBt phfh Gei By O

assigned to suhcarrier .and inyerse. fast Fourier
(DBl o ifiors 948 BORRLSR St MR Frsfre SR other
iafor@hBorl FEdVeg YABR! headefsCleadingyAld/ 6t pREMIVIEs BB bOSpRAI&ETas
to each synbol. Pul se shapi ng may be perfornmed by )
nsa¢ssary$ thsi nagketbefire tireoranibtiingy ﬂge hsengp infgrmation may comprise

unctignal i ty,i rovided b e transm.t.ter 200 nd
b5 8 B b BB OBl 1 spbBRR P Micead g fBfeatty not
defamdted. ssi on t hrough a conmuni cati on channel. Here, a
programmabl e pul se shaping nmay be used. [0040] In
[00441]1 | OFrdn@miiRnITPUbALiLAMs &¥ HRA 18 obtie asl 8dtAnAGEKBE channel
may conprise other “information. For exanple, headers,
tespmial Jhe ara¢ pilotmignatdiised, thabetise theystmdteco fabamet raspensy.

By bRy Lo S AL raO oL STl ERE Begprainaty, useof

PiRE GrbhknhiBi s TREA B8 balkhee Gt SHiiseadlcohdi@erhitaide Fuah&r, pilot
typically not scranmbled. o
transmissions across the entire band of interest add to overall noise in the system. If use

of pilots are minimized, the channel response may often be inaccurate and/or unreliable,

thereby failing to give satisfactory performance.

[0042] Figure 3 illustrates one embodiment of a receiver 300 for use in OFDM
systems. The receiver 300 comprises a radio frequency/intermediate frequency
(RE/IF) front-end 310, a synchronizing module 380, a fast fourier transform (FFT)
module 320, a de-modulation module 330, a de-interleaver 340, a decoder 350, a
descrambler 360 and a channel estimating module 370. It should be noted here that
Figure 2 shows a simplified block diagram of a receiver. A more typical commercial

receiver may comprise additional elements such as a storage medium (not shown) and a
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embodiment having four contiguous subbands 404, 408, 412 and 416. Depending upon

design constraints or other reasons, any number of subbands may be used. Each of the
subbands comprises a number of subcarriers, which may be equal or unequal in number,

such as subcarriers 420, 422, and so on.

[0047] For example, a 5 MHz system may have 512 total subcarriers. If the total
bandwidth is divided into four contiguous subbands, each of the four subbands 404,
408, 412 and 416 are partitioned into 1.25 MHz, with each having 128 subcarriers. In

certain aspects, each of the subbands may be divided into a number that is a power of
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near the edge of the subband. For this purpose data for subcarriers near the edge of the

band maybe intentionally blanked out. In other aspects, if a user is able to use excess
pilots in neighboring subbands, channel estimation maybe improved at subcarriers at the
edge of a given subband by use of these pilots from other subbands. In this case, the

blank carriers may not be necessary.

[0052] For example, if one were estimating the channel for subcarrier C,1, The user
would use the pilot signals in subband 408 to estimate the channel response. However,
large error maybe introduced when considering pilot signal received in subcarriers far
away in frequency then the given subcarrier. For example, the pilot signal in subband
subcarrier Cy is far away in frequency from subcarrier C,,;. However, subcarrier Cin

is adjacent to subcarrier C;1, but in a different subband (404). Similarly, subband C; N
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not consi dered when determ ning the channel response
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ertain subcarri . C e
Pcl:lot signals are DSceved 302 within a given subband. A determination is made as to

whether the subcarrier of interest is near the edge of a subband. What subcarriers are
deemed to be “near” may vary based on network deployment, channel conditions or
other factors. If the given carrier is near the edge of a subband, pilot signals received in
the neighboring subband are utilized 508. The pilot signals of the entire neighboring
subband or any predetermined portion of the neighboring subband maybe utilized to
estimate the channel response 512. If the assigned subcarrier is not near the edge of
subband, neighboring pilots need not be considered and the channel response maybe
estimated 512 without the use of pilot signals in neighboring subbands. Typically, a

channel estimate for the entire subband is used because a user’s subcarriers are
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[0058] When a user is restricted to use a certain portion of the bandwidth, his out-
of-band emissions are substantially lower. The contiguous hopping scheme can be used
on the reverse link to gain this benefit. To gain additional frequency diversity as well,
the user can be assigned to a single subband at any given time, but this subband can be

varied over time.

[0059] Figure 6 illustrates a process 600 by which users are allocated to given
subbands. There may be circumstances in which it is desirable to have users operate in

more then one subband. Conversely, there may be circumstances in which it is
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users operating only in a given subband. For exanple
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Thus, a broadband pilot signal would be needed for
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MEVI O t ransm_ssi.on . . . .
station 704 sends pilot signals across the entire bandwidth, which is received by a
mobile terminal 708. The mobile terminal 708 receives the pilot signals and determines
712 a channel quality indicator (CQI) which is then sent back to the base station.
Depending upon conditions and desirability, different representations of CQI maybe

sent to the base station.

[0063] An option for computing and transmitting the CQI include sending the CQI
for each subband to the base station. The base stations can then take the best possible
decision as to scheduling and rate prediction. Another option is to transmit the CQI for

the last subband used. Or, if more then one subband is used, then sending the CQI over,
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[0067] Referring to Figure 10 a structure 1000 for channel estimation is shown. The
structure 1000 includes means 1002 for determining that a plurality of pilot signals in
more than one subband of a frequency band have been received and means 1004 for
estimating a channel response based on some of the plurality of pilot signals received in
one subband for that one subband. Additionally, means for using at least a portion of
pilot signals received in neighboring subbands to estimate the channel response in the

given subband may be included in means 1004.



the | ast subband used. O, if nore then one subband is

used, then sending the CQ over,the conbi ned subbands.
wahios/oemdhod decreases the overhead but nust bBCT/US2005/047647

bal anced with potential inacgcuracy in the rate

predi ction al gorithm when the base station wants to

Lich-the.user: s subband. Anethe - ]
(OPh < ni e BT Bl TSRl PR AR b S b iy be
inlplederitedby K @sousiflémal Foedadipld, ig:ss tdohaigdes maleke Asplemented in

well. Another option is to transm t the handset
hygwarey eaftvease aiarrgmbaratioa dherprfs dop p afgg%%w&lementaﬁom the

L I L | e 0l
etpfidts PREty perof e st e i ralpleRf S rSHRDRAAR e
implbinksted evittimade, ortrhere hpplicatibatpaific/idtegessd ginsiitg (5S1Ts, digital
user to a gjv sybband. |In additi,on, t e statio
sigprlgeospsariiY GHar Bitnat Protnae ST e R PERY hrdirRnahic
k%%?respg ding’?gmﬁﬁgbgggﬁﬁgﬁﬁg?ﬁg?ﬁoﬁ sﬁgﬁgF§£§§§§gﬁgﬁﬂem’
migrbhiontrolhes, ahioprocss wther PROBG]ic Bhijidasiged foperfarmethe
racess of si gni ng 800.1 at enc nsitive users. Base

ﬁ&cg??so%s%@f%}@ﬁ%@ (5%6905’8’8?%83%6\4%&!6 ot signals across

the entire fre uenc¥ band.to _the nobil e term nal %%ﬁ: )
[9808] cQuFar & seEEreg I FRTRAHY, HIRPTHLSUNE PP RNEHHCT g ecever
uﬁﬁssw > tor ARl sthGHesARSEHa hAEh A9 bl $8plehRnRASHIB Bodules

in multiple subbands. In those nultiple subbands,
(evpbploecduresyiimations trd s oshatiperfomn thef fupétians desagibgd berein. The
received in the nul,.tiple subbands and sends 824.the
SO P T ALOSTDBA DI RGP e o PRRE Sy crt Hemory
ufift@dna P Be ﬁﬂﬁlemb@_@@ lithBebesitérisl tb thdprotdssord, i8 vatichicdsel By can
900 for scheduling is shown. The scheduling structure
be wempwaicatively sogied fodhe pracessaisHinyarious ypggas apis known in the art.

subbands to schedule a user on. This may be based upon
[00%8] her Themrevisus déssription dfithe diselosadrmbasliraeny isgfrovided to enable
user, c I patjons thereof r other.approaches. Then,
SR SRR AR DR A S R S R
ndifiRADAs BAfedk@mboahiashi Willb@reddiyf appareht & Mobeskldaiamib art,
may be utilized as appropriate. The neans 904 and 906 |
andé fhesgenoricpiigpiplsedefingi hgrein max ke applzdae piire pappdimgntsgvithout
Figure.10 a structure 1 for.. I ' | |
EpBHAS e ik Bt itoBs SRR e THE, 18 TinBbh {hd:fntended
t618¢ Hiified td thetehibodBndaltd Khdkintheredh b ik 8 beaqonled thewidestiescope
t han one subband of a_frequency band have been
copyeirntavtuiig PRacinles s noyed feabwes digelosrd herdihannel

response based on sone of the plurality of pilot
signals received in




one subband for that one subband. Additionally, neans
for using at least a portion of pilot signals received
W0 poos@eghbor i ng subbands to estimate the channeCT/US2005/047647

response in the given subband may be included in neans
1004.[0068] The pilot and dat’a transm ssion schenes

descri bed herein may be ippl Hﬁgted by various neans.

For exanpl e, these techniggﬁg y be inplenented in
hardware, software, or a conbination thereof. For a
hardwar e inpl ementation, the el ements used to perform

the processing at the transn1tter and receiver units

may t
1gpuclirs STRSE AR alilh Bt el SVEPE 4R lhengy band, o
n@ﬂ@d@@&mﬁﬁmﬂEﬁﬁﬁﬁumﬂmguﬁahgslgnal proceSS|ng devi ces

( DSPDs) 3pr ogr anmabl e ] ogi c deV| ces &’6% fi ?I (%r band:

pr ogFeaRfR) %P gl ofmile) Sispalpang more,thap suehgd of a frequency band;
alﬁ\ontrollers m cro-controllers, mcroprocessors, other

ectronic units designed to perforn1the functions
des cestinedinger dlannelm'esporrse rﬁasedabm oome edrtbe plurplity 6] pitd rsignals

a softmare erent ati on e processing at the

recpiyAd H Qe ﬁqﬁ’@t’é’ﬁ § sy “Bh for the transnission
schenes descri bed herein may be inplemented with
modul es (e.g., procedures, functions, and so on) that

2per f Shemtettedfseh &urthoimsclaies &r Wherdinmestigiating Tiehasnsi fosapase further

es stored4

c?}p%gg §18¥1§ .ﬁ?gt %%pn oqﬁ)'?){ ¥1§§ﬁg B&?éﬁ%.gltng %g@ Yr L nore 'tnﬁlghbormg
siffbafdd ©leBi@tnate@hd élﬁnﬂél@é@‘éﬁw for therbn‘&hubtfandas e they can

be conmuni catively coupled to the processors via

various neans as is known in the art. [0070] The

prev e t
301 ovireaHEREI BrtPIh s PEwBbSl ARERURTAREARD plise furher
comptseRrusingepilobsigpsle $ﬁreiveldrm emighbmng\/aﬂ]bm to estimate the channel

r%sggegamﬁs%%g@%dzzs PRl ot % R A pgermines
rﬂgg%gh@ng@eﬁmgi% gés%frt‘hé‘@ﬁé sbarp! i ed to ot her

nts eparting fromthe spirit or scope
of the |nvent|on. Thus the i nvention is not |ntended

to b Iinite nts shown herei

4 boihs o Pt ey F s comar e i biherk fhdpfel for one

oﬁfe!r @&‘M%& %ﬂﬁe@ %@10&&6 lonfa %ﬁb%ﬁsmmlzﬁfg' 28Rl sRinAlsGhAhdBne other
. In a wreless comuni cation syst em oper ati ng over a

sgwmmdandaqubﬂﬁynﬂmmme%ﬂ*ﬂmhod for channel estimation
conprising: receiving a plurality of pilot signals in
a nore than subband of a frequency band; and

5. The method set forth in claim 1, wherein the one subband includes only

contiguous frequency subcarriers.

6. The method set forth in claim 1, wherein the one subband includes non-

contiguous frequency subcarriers.

7. In a wireless communication system operating in a given frequency band, a
method of resource allocation for a transmission for a wireless device, the method

comprising:



estimati ng a channel response based on sone of the
plurality of pilot signals received in one subband for

wao b@b/oemel subband. 2. The nmet hod set forth i n BPCHUN005/047647
wherein estimting a channel _response further
conprises using at |east a 63rtion of pilot signals

recej ved.i.n one,or. nore.ngi ghbor i S . .
est ifiﬁmﬂgﬂplﬁ%w Nt p%s&taﬁfﬁgér § &aﬂgﬂgggﬁggé &.1%% atﬁ(}).e ma single
subbieid Bt 9sbrs Shan§ el Sabbahde Whbkiinleachiabldnd iasltidesaionngyeslapping

channel response further conprises using pilot signals
subesraérg adth naspest rasy oty s n&nds to estimte the

channel responpse i.n. u A TSI ' .

o1 grar e nEIRE BBy T S5 LR fhe SR, LOMERL D S biibrete in
mbreeRiiesR)ysubbaid tab&adl @stpabe ddtetndinatione subband. 4. The

nmet hod set forth in claim1, further conprising

estimati ng a channel for one other subband other than

the -pne | 14 & S i i8i ignihp adBRional pilot
8’one 0 g@ﬂgﬁgﬁgﬁﬁhgﬁg&%@?7f oséPfhﬁ?ﬁghgﬁghgﬁggand. 5. P
sigiuds inehdsidgleatbfamdt h in claim 1, wherein the one

subband i ncl udes only contiguous frequency

subcarriers. 6. The nethod set forth in claiml1,

g Whergi h L hRoPNet SR aRdcialg | 1deSeRaD defiinigh® Uarther comprises
frequency subcarriers. 7. In a wreless conmunication

desgratining oyhetlat tregvireless trpnsissipn e MHMO Bapanisgotet hod
of resource allocation for a transm ssion for a
Wi rel ess device, the nethod conpri sing: determ ning
1het hgs rhithbs ReSortAbinechan B whern desirminihg fartherecomprises
to be in a single subband or in nore . than one.subband;
detpronining véhether SheoirnsaRiSsine) 18 a ddencyTReBY BYS BHsTHEon-
subcarriers with respect to any other subband;
assigning the transm ssion to occur in either the
1Bi ngirBe sisktvdngdt forthtia dypargtherthen compesinganilicing theipdlithenal pilot
based upon the determ nation. 8. The nethod set forth
signals faiayIMO GnsABFS Wonpr i si ng assi gni ng addi ti ona
pilot signals in the single subband. 9. The nethod set
forth in claim7, wherein determ ning further .
12.0npThs esetittet &t fortt mgcleie ¥ harthetheonmntsingreseiving a channel quality

transmssion is a MO.t ransm ssi,on 0. T, .

inghaptar aRRAT ALY ARG BEHP SO e Oﬁ?eﬁ‘éedf%f% {FlipREs deviee
conpri ses

13.  The method set forth in claim 7, further comprising receiving a channel quality

indicator indicative of channel quality of the last subband observed by a wireless device.

14.  The method set forth in claim 7, further comprising receiving a channel quality
indicator indicative of channel quality of the best subband observed by a wireless

device.

15.  The method set forth in claim 7, further comprising restricting a hop pattern to

subcarriers within a particular subband.

16. A machine readable medium including instructions for instructing a processor

to:



determ ning whether the transmssion is a
| at ency-sensitive transm ssion. 11 The nethod set
WO eoobled4m cl ai m 7, further conprising utilizi nBCT/E82005/047647
additional pilot signals for,_a M MO transm ssion. 12.
The nethod set forth in clailfh 7, further conpri sing

recejving a. channel. quality.indi.cator indi [

Charil iy P R PURSA Bavtrirdah S tF oLt fequency
b8 YabEbechIecetQ; ARt hod set forth in claim7, further

conprising receiving a channel quality indicator )

i ndi estimiateea gthanked rasnionsg) RpsedyorH SOR é>f|y %tplgqﬁ@%ﬁﬁ pilot signals

observed by..a wireles .cq. 14. The nethod set
ref%}z?c%miolgx egﬁ%ﬁaﬁwﬁﬁ.}‘?r t#‘ gtr Srﬁgﬁt\/]%:aglﬁbri sing receiving a

channel quality indicator indicative of channe

quality of the best subband observed by a wrel ess
1Hevi f appasatus frs channeh gstgRAliopGPIRISINE | ai m 7, furt her
coMmppbsisNgr’ Ho PraRBt bEplot QighHRCAN £ 118618 than one
Wi t hll&llﬁgﬁaS %ér(fa?%:rﬁrngl%ggggﬁgﬁg alg{t Apggch}g?lle readabl e
subBaihdiel 4 fiedusdtynbpridriistve bedn rocvédornd nst ructi ng a
processor_to:determne that a plurality of pil ot . .
D e it Getrape it dpara o aeae pp gt i DRyt of pilot
si ?:Ef*e&%d [E6R A86hnd¥BFaséid MbBar@. channel response

ased on sone of the plurality of pilot signals

received in one subband for that one subband. 17. An

pparatus far channel esti matj . | SiNg:
1§ef oFf iebrein et R in P 17 bGP hlchh o SRR #Ehann
rd¥Pbiie @Er @BRpHLLAGEs G Wiy £ e8NS potien df phviesipemtireceived in
recei ved; and means for estimating a.channel respanse
neigblatingrsublonnd's it estimatgihg chamne)regponse mpthe g R gpRdand.
received in one subband for that one subband. 18. The

apparatus set forth in claim17, wherein the nmeans for
1@st i mht infitghddl sdb dowielin chiéndils evhbrein termeaspior ssmatingna channel

for using at |east a portion of pilot. signals receive .
T4SRORFE| @ﬁ'g\éx (CABPEtH AHARS (e Y8 lot VRIS et 10 néfEboring

Ly i Al inlfe Jib6 TEEHAAE, &R1 wherein pilot
Sﬁ%o%ggy?oﬁ e%:tﬂrz}\%trgne%g ,c}{%ﬁlgf gi&?at hemrregn% for estinmati F}Ng e{:m p °
sizhalenedd are syitiis e phedetemmined oange afdsequenaysiidrortheedgeg of the given
Spilot signal s received in neighboring subbands to

te the channel response in the given subband,
and wherein pil ot

20.  An apparatus comprising:

means for determining whether it is desirable for the transmission to be in a
single subband or in more than one subband; and

means for assigning the transmission to occur in either the single subband or to

operate in more than one subband.

21.  The apparatus set forth in claim 20, further comprising means for assigning
additional pilot signals in the single subband.

22.  The apparatus set forth in claim 21, wherein the means for determining further
comprises means for determining whether the wireless transmission is a MIMO

fransmission.



signals used are within a predeterm ned range of
frequency fromthe edges of the given subband. 20. An
W@ppaned4os conpri sing: nmeans for determ ni ng WhET/H82005/047647
is desirable for the transm’§si on to be in a single
subband or in nore than one*subband; and neans for

aSSI ing the tr m Ssi.on,t o _pccur r
23g ng]g‘@ @%B‘E‘Hﬁoseb?ora'bmo% ?f? A er%rﬂelétﬂhg{ﬁg ?)Oﬁedew}@%)mn%l further
o%%msé?' EncARP A6A deferifihing OFhéthérn 1) alanZiSsioh Uik t ddatency-sensitive
conprising nmeans for assigning additional pilot
tragisgirglon. i n t he singl e subband. 22. The apparatus set
forth in claim?21l, wherein the nmeans for determ ning
further conprises means for determ ning whether the
24NI r ef'1es gppaf RSt F6itl0 i chira 2VDiir(et camprisisg inpsang Jor WHizing the

paratus set forth in claim?2l, wherein the neans for
ad@ét@ﬂmlmtﬁﬁnﬁlﬁlfﬂ%MWW%@@%ans for deternining

whet her the transm ssion is a |latency-sensitive
transm ssion. 24. The apparatus set forth in claim 21,
23.ur t Tigs aysparging sétnfgrtheiandaifmo?l, Lﬁlrthmzmmg)rtsm maans fosregeiving a

p| | ot signals for ans
Happelr ety Seiceton indicpliy QAR AL AT SHbld opgerved by a
.. Feceiving a channel quality indicator

i'ndicative of channel quality of each subband observed
by a wirel ess device. 26. The apparat us set forth in

laim 21 further n [ RE6]
o b S5, R SR T i ML 0B e v
AT qualiff infifdgtot afficative batithnabis@lipoiiie Blst/\wbbhm:‘ssbserved bya

device. 27. The apparatus set forth in claim?21,
whngleshéeviesonpr i si ng neans for receiving a channel

quality indicator indicative of channel quality of the
best subband observed by a w rel ess device. 28. The
2apparat ppaefus fset fothi in clhiad 21 2frtheu cdﬂhpmsmg) mais forgreceiving a

cmf’qga%}ﬁtgs;;éh fl:ItH]I,l(I? N ng}gannglt qua{l‘py gf(%hg’ ges% {S:llh)rblalel observed bya

wireless device.

28.  The apparatus set forth in claim 21, further comprising means for restricting a

hop pattern to subcarriers within a particular subband.



