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communi cati on systens and ngs other things, to
constrai ned hoppi ng and channel estinmation in wreless
communi cation systens. H Description of the Rel ated

Art [ 0003] JROSK-BEFERIGOORT REYIAONED AlPlfISIUMm is

trans|lated into digital data referred__to as
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id ni catio st the data received would be
d@’h‘ihilﬁgw%mf%o@gﬁd trFé{:%Fﬁ tted. However, in reality,
dlstortlons or noi se may be introduced durlng t he
transm ssion of data over a conmunication channel from
the transmtter to the rgaeieroUNDthe distortion is
significant, the information may not be recoverable

f rom t I(Fjata received at the receiver. [0004]
Ot hogonal Frequency Division Miltipl exi ng (OFDM) is a

n&er aft | Ofhe dief ﬁfe%ﬁg%lﬁa{ela‘?gsftg Eérhﬁll rs%%tlg;ﬁlg B, tculﬁgngst

system nto a nu
orotteo thiups| tosohamined dopping el @aiuwhesﬁnmtisn & wirellessccommunication
nly referred to as tones, bins, and frequency
cﬁgﬁ%}é“fs [0005] OFDMis w del y used in various
communi cation systens. For exanple, an orthogonal
frequency division nultiple access (OFDVA) system

utry.l | Z ResdPijfldnadidne ReteduRort nul tiple users. The N
subcarriers nay be used for data and pilot WO

2 Q&ﬁfs@ 694Q hidal, 44320884 RAd Bdkdrmation is translated into di gital data referred

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



2 transm ssion in various manners, depending on the
system desi gn. For exanple, the OFDVA system may
partition the N subcarriers into nultiple disjoint
subcarriers and all ocate each subcarrier
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are recovere at the receiver. I'n one conventi onal
MphaDideyisereased transmission capeditydfibo de spatishehaherleercatahbly the
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conventional M .
‘rT Ng spat?a cLanne{\s/gre 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 dn the channel estimates, and sends Ny selected rates for the Ny spatial

channels to the transmitter. The transmitter then processes Ny data streams in



system a receiver estimates the M MO channel, selects

a suitable rate for each spatial channel based on the
channel estimtes, and sends NS selected rates for the

NS spatial channels to the transmtter. The

transmtter then processes NS data streans in WO
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spatial channels. The performance of this systemis
dependant with therelcott vates ol ttahenibdivSe stbamna] tha Vi spdtiel
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Si §R3@dtBeirtsofircBDr € than subband of a frequency band and
estimating a channel response based on sone of the
plurality of pilot signals received in one subband for

that one subband. [0012] In other aspects, in a

wi rel ess communi cati on sysSPEMMARYating in a given
frequency band, a nmethod of resource allocation for a

t rf@0dklt s slnorrteinraspdcses a wiedless wbmimgicafet dystemi dpeiaging over a
desirg@le for adtraqﬁ" si,on to.@ user to.be in.a luralit
si PYTEr B Pand G ROGL T SRRl S TERUIOR OBRRES TRriyRg fplurality
e ahilstRaNiniatedrd 8RS sisHan@ ¥ LS fréfiithdytband URE adtiinBih S a\vhdrdhel
respect to any other subband, and assigning.the

t rigspoRsedaseshort somscf the plprality, of pHet signalsdpoegyce s ompwlbangfor that
t in nore than one subband based upon the
dg¥§§§g%%§10n. [0013] Ot her aspects may include neans

t %blﬁ r ovindcﬁhérggpe%gf)f‘ﬁed Tides ic@xﬂﬁhhfcé(ticﬁﬁgrstem operating in a given
frequency band, a method of resource allocation for a transmission comprises
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.



ot her structures and nethods to produce simlar
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DESCRI PTI ON OF THE DRAW NGS [ 0014] Vari ous errbodi ment s

W] | b§ descrlbed in detail with reference to th
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refer to like elenents, whereyn: [00151 Figure 1
illustrates an exenplary OFDVA system 100 that supports

a nunber of BRIEFDESCIEPTIONWETHE DRAVINGSS aspects

of a transmtter 100 for use in OFDM systens; @ [0017]
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T e usiraigs Ay . bﬁﬁé}é{\j éﬁ%%mﬁ%m SHPROTS 2
hawiB& Jryibdd.d subbands 450; [00201 Figure 5 illustrates
a process 500 of channel estination where pil ot signal s

@(ﬁ'ﬁ}/ ed F?%U.ré b GfusBhics aPeME Bf SHRRAREr TBY f&%sé’ﬁﬁgF DRI dyS8ms;

annel mat 1 on process; [0021] Figure 6

i gbdi%g/f AlifSu 100G s 8%’%9‘? By, 20hicd 268 B LPOPDMPERICRE;

Figure 7 illustrates a

ﬁ(ﬁ%f r at eg“ QfllAQﬁﬁét&[Hs L s%ugﬂnlggf 'd%%ﬂlg%«%pﬁgt%ueen%}gé%ﬁ with

the process assigning
s&nmgubusesubbmrds 400;] 0024] Figure 9 illustrates a
structure for scheduling; and [0025] Figure 10
i [[0019] r atRigura 48tillugtiates ¢hef somctoteaf a ghrtitiohediitquency bandwidth

TAI L SCRI PTI ON [ 0026] Accordingly, the

ofs %“gg 4%@d provide the ability to schedul e

rs.in ency band |one i nt g, on re
dﬁ%ds B Sl et aared Sob Abiare cslgied ideali snas

PirtQlved 'oﬁ@fﬂ'e%f& efiRh ¥@sbahdmayBe Hed TPIHE chatePRemalyn FA6HsS;
user. In sonme aspects, if the subcarrier of interest
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pilot signals recelved i n nei ghbori ng subbands may
utsibbiapésd to estimate the channel response. 100271
Enbodi nents descri bed al so provi de resource allocation
f 40022] t r drigure gllentrates &2 procndsi 780 e assigoingaeVIIMPaistr, equency
band is partitioned into at bast two subbands,
[0023] Figure 8 illustrates the process of assigning 800 latency sensitive users;

[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
channe] 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 1sast two subbands,
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not be contiguous. A determ nation is nmade whether it

is desirable to transmt in a single subband or in

nore than one subband to, or from a given user. The

t PAPEIYYU%n is assigned to occur in either a BYHE$05/047647
subband or to operate in nore s than one subband. [0028]

In the description bel ow, the enbodi mrents may be
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capable of storin 0 carr .
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exm 0k @da, idMeliegad by Mdnor WROMY & aftRSCidcbe tnathdrh (RAM),

reference to Orthoaonal Frequency Dy vision Miltiplexing

( aragpetie gisk stegage optjcel sprpge Y alivger. flagEemeryaRyices andor
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systens that require c stimation. [0030] OFDM1s
anmediam) irsluies, duiis ot Lroded ﬁoe:prtdﬁnmnﬁwedatqrm dewichsiopfiea! storage

t hé‘etvicleg, 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



wel | known. Cenerally, OFDMis a digital nodul ation
technique that splits a signal into nultiple

sub-signals which are transmtted sinultaneously at

di fferent frequencies. OFDM uses overl apped orthogona

Si di vide a channel into many sub-channel s
th%t%‘]é@g;“t%% ansmtted in parallel. Because OFDM @YV /047647
hi gh data rate transm ssion ovéer WO 2006/ 069401
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recei ved signal, the OFDM system perfornmance can be
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System 100 i ncl udes a nunber of base station

sPWBrio onmruni cati on for a number of terminals 120. A
base station is a fixed station used for comuni cating
wilP33 he ¥X7.di shawvs ameremplayry QFDMAeystan 00 drit suppads amumber of

25585 PR 10 BN o PR o 1 B i

s Yot ammmbzen df terminals 120. A base station is a fixed station used for communicating
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 (ie.,

downlink) refers to the communication link from the base station to the terminal, and



each termnal may be fixed or nobile. A termnal may
al so be referred to as a nobile station, a user
equi pnrent (UE), a wirel ess conmunication device, or
some other term nology. Each term nal may conmuni cate
WYOHOUAE%48t nore base stations on the forwar dPET/RER005/047647
and/ or one or nore base stations on the reverse link at
any given nonent. This depends on whether or not the
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he forward link (i.e., downlink) refers to
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sﬁ’?ﬁeﬁéicﬂlanq%ﬁ?SWéW@pMPWS agegier:i ption, the term
"base station” is used generically for both a fixed
stiA03dn t Kahould be peied thatwisectorivdd gelfsi amkbells havingdiffamnt sized

S Gndfor aﬁlffe‘?éa“ft éroo(}%@ ot b a%gﬁﬁé gze oted t hat
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l.s0 be.
ut | ged ﬂ'[g&%g 7i %—(I aﬁ? eergl%)dgrﬁoragf ﬁ gﬁﬁ%&%@?ﬁmsw QrFDM
t rﬂstsms t Teens2idOr 26 coupeisést sChabler 246t @rdacodb 326 Fh idt&deaver
2 i.Ses a scra (H LFOlO an encoder. 220, an
8’(? %g@g?tlon mapping module 240, an inverse fast fourier transform (IFFT)
module 250, a pulse shaping module 260 and an up-converter 270. Transmitter 200
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
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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
(RF/IF) front-end 310, a synchronizing module 380, a fast fourier transform (FF T)
module 320, a de-modulation module 330, a de-interleaver 340, a decoder 35 0,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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Initial channel estimate(s) can be obtained based on

t H94p) | ofFigirgddliliustrates the structure of a partitioned frequency band 400 into

contiguous subbands 404, 408, 412 and 416. As by example, FIG. 4A illustrates an

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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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 Cy;, 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 C, is far away in frequency from subcarrier C;;. However, subcarrier Ciy

is adjacent to subcarrier Cy;, but in a different subband (404). Similarly, subband C; -
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However, the smaller groups of contiguous subbands
nﬁt}(b@lgnals are received 5 04 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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station 704 sends pilot 51gnals 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,



M MO users to be assigned to a specific subband, which
may vary, or be the sane, for all of the spati al
channels utilized. The additional pilot tones that are
needed to estimate the extra channels of a M M) user
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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.



potential inaccuracy in the rate prediction algorithm
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15 [0068] The pilot and data transm ssion schenes
descri bed herein may be inplenented by vari ous neans.
For exanple, these techniques nay be inplenented in
hardware, software, or a conbination thereof. For a
hardware inplenentation, the elenments used to perform
the processing at the tré&lissiM$er and receiver units
maybe inplenmented within one or nore application
specific integrated circuits (ASICs), digital signa
1. PrRGEssoess dornhSlicatfindy§@em cpetiiab 095&9%%&‘1 ﬁ‘aql‘?&l\'ﬁ}r &%, a
(DSPDs), programmable "|ogic devices (PLDs), field
methpd deyrchamdd ceiingaitcn cmpaiggng( FPGAs), processors,
controllers, .mcro-cantrollers 1 Croprocessofrs, other
o e VI R AT DET T BRRAIS 1t ks Bk ERaioORG o ¢ Bruency
bandd@scri bed herein, or a conbination thereof. [0069] For
a software inplenentation, the processing at the
t resigiing echammg! respesisecrasedion samd ofrthe phiralitsog pilstsiigmals
.schenes descri bed, herei n,maybe i npl enented wi th nodul es
wcm(gf@&pﬂgp@&ggu?gg?ePﬁ%%#Pgﬁg, and so on) that perform

t hehdrbifGsiiMagng @ SharinbE@s ke filtthed Bdinp SRt LWAE &t LSS I of

. be stored in nmenory and executed by processors. The

pilot ggaals yeceiysi tis opagr bers nephbeting sebbandiorssomaisxthe elrael o

respotnlgeefor%rtk?ecc?l%sess%gﬁan(f-. n which case they can be . .

conmmuni cativel'y ¢coupled to the processors via various
nmeans as is known in the art. [0070] The previous
description of the disclosed enbodinents is provided to

2. enhi methgdyetdort gnclaia [ wherpin estimating a ehanpeldespanse §uther

. irdl Con . . . fi oot to t

complie AFERR: PR R HTn b G rBet B R

respanBe inftle 8¢ subbandl ahllevigeRepilét spialRGised & wieiih Ageledeesiitd
may be applied to other enbodi nents w thout eparting

rangg IgpsqupReysisornithe edges ebhe oot sehandinventi on, Thus, the
invention is not intended to be [imted to the
enbodi nents shown herein but is to be accorded the

3. wiDeshethodpea foelonsilsine niwitdrtil thdeéneubbaridihesidenshiey@iguous
features disclosed herein. 16 CLAIMS 1. In a wirel ess

frequepsiiiFEEE Son syst em operating over a given frequency
band, a nethod for channel estimation conprising:
receiving a plurality of pilot signals in a nore than

4.  orikhestéthadh skt dbrtlairf ¢lgiguenehereib afdoneanbbasl ihomtésgnacontiguous
chann%I response, based on sone of the plurality of

frequenqyobedrfisi s received in one subband , for the one
subband,

5. 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:
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.

6. The method set forth in claim 5, further comprising assigning additional pilot

signals in the single subband.



wherein estimati ng a channel response further conprises
using at least a portion of pilot signals received in
one or nore nei ghboring subpands to estinate the
channel response for the one subband. 2. The nethod
set forth in claim1, wherein estimting a channe
response further conprises using pilot signals

hb bb to estimte th
(18 R e A e T b R
detersmaﬂ@vﬂlewr&@@h@rvﬁere@sttmlﬁn@ssrzrnagismrr\r@rﬂ@ﬁsmrs%ae of

frequency fromthe edges of the one subband. 3. The
net hod set forth in cIa|n11 wherei n the one subband

R R T P S

deteﬂnﬂﬁin@@ﬂ&tﬁ@@h&@ﬁﬁhﬂ%ﬂﬂﬁs aflitefyeRayitiseReXnibe6S. 5. In a
W rel ess conmuni cati on syst em oper ati ng rn a gl ven

frequency band, a nmethod of resource allocation for a

tr 1190 device.
% cons Meitd 38 h8b et uh 3 Shet Soifnd il e diviopy! pifor
signdl§ &RMBIORardsMhigidiser to be in a single subband or in
nore than one subband, wherein each subband i ncl udes
non- overlapprng subcarrlcrs with respect to any other
su n transm ssjon .to ocgur i;n_ ..
10. {I)E g@gtl 1?)% égsf&b 3 h rther eomprlsm [eseiving ar‘r%‘ragnfil ﬂgﬁhty

1nd1dat’tﬁ nsdj@bﬁe of blﬁtﬁﬁdl WROn, @ﬂ"@cﬁi eland BBde@d. byba wibBRsh@ivied
set forth in claim5, further conprising assigning
additional pilot signals in the single subband. 17 7.

11. Th@ %Eteﬁl%g s&%rtﬁ% E%I%l% ﬁﬂﬁ'emo?n rM}grer%i {1%1% te:hm ml g%ahty

fur €r Cco erm ni

indidatoa MiEdit Bist @ﬂ clheﬁmal dMalNB éfrthe Sa@l SbbaY oervEN ®y MBY eI essHRYice.
forth in claim5, wherein determ ning further conprises

determ ning whether the transmssion is a

12. | aﬁ“ﬁe{]ﬁl)éﬂl%g 'gg‘t] goftt{ &0 LAl nh]?t%elo&)m risllngzr%cer}%inﬁgadcgérgrtle(l fqﬁ%.il%[?f

er conpri sing

1nd1c|at0|r didicasiivg batisanholr qualiyl dfiehé b@n Sutbasd @Bserﬂéal byl &ireRN@ice.
set forth in claim5, further conprising receiving a
channel quality indicator indicative of channe

13. 9 uﬁlél_z%%thget ﬁtafgﬂh iy pl?ﬁﬁ]? R]?tﬁgtr o%gprgéqgarF 1{:%%% 3 ﬁo egﬁ }109

set a| m

subctireiessi withig agattiatunetbtgudl i ty i ndi cator indi cat | ve of
channel quality of the [ast subband observed by a

W rel ess devi ce.
14. A machine readable medium including instructions for instructing a processor to:

determine that a plurality of pilot signals in a more than one subband of a frequency
band have been received; and

estimate a channel response based on some of the plurality of pilot signals received
in one subband for the one subband,

wherein the channel response is estimated using at least a portion of pilot signals

received in one or more neighboring subbands.

1S.  Anapparatus for channel estimation comprising:
means for determining that a plurality of pilot signals in a more than one subband

of a frequency band have been received; and



12. The nmethod set forth in claim5, further conprising
receiving a channel quality indicator indicative of
channel quality of the bestjgubband observed by a
wirel ess device. 13. The nethod set forth in claimb5,
further conprising restricting a hop pattern to
s ubearsrfopesinvdtingiarchanpa fésbonse dasaidabsntt ofitle pAIraTRE bt pidot
. readabl e mediumincluding instructions for instructing
signajs {%%i goner o ar@ethéF 96 sebpand avhareinghe mpaisy loppytipating a
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receipad mchedghbsane safbahfietomstimatei thy clefngli legtonsé bk sne subband.
received in one subband for the one subband, wherein
the channel response is estimated using at |east a
16. POTHd Qbapfiudel QrttSih@Naks 5, (aeRLVEE nldAnORE HimiIBEEa channel
neigh%g?iﬁé gubbands. 15.  An apparatug ng é an&g?c anne
respast furthter oomposey meinntpr usegmpslof ggnaleteeeivedimgeiglitating subbands

| u ity of pilot signals in . a re than one subbhand
to esBptle T iinBrcRomig e 8 B s Rl e dothe GRg b ST ed are
ithfnQf préddidriRhd PRORR ' .the
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t he one subband, wherein the neans for estimating a
channel resgonse.further conprises neans for using at
l e

_QFPEHEHF POR"YPEpi | ot signals received in
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_in the one subband. 16. The apparatus set forth in
single swliband Br inwhereghan oteesubrbans afidr esti mating a channel

respon further,c ri.ses ans for.using. pilo

o GRS S anadhf ARG S 18 S HEUARKLE SirBlecSbbag o ©
operdtd th GBANMS oRESPBASE | N the given subband, and wherein
pilot signals used are wthin a predeterm ned range of
frequency fromthe edges of the given subband. 17. An

appar at us. conpri si.ng; . ns for determnin ether it
18 PR ot ok iy e PR BratdOpesiging
additfinB0pitot SHHRARBAA 1 siddle §bEnd.han one subband; and neans
for assigning the transm ssion to occur in either the
singl e subband or to operate in nore than one subband.
1 The apparatus .set .faorth, in claim17, further
19, C ol B ARl E B gy R b e ioa el mine further
compHseAbsnsi Or dd1@mSihing|veheted Bandireldd rallBfiARRAL v ieet
forth in claim18, wherein the nmeans for determ ning
transmygsioier

17.

20.  The apparatus set forth in claim 18, wherein the means for determining further
comprises means for determining whether the transmission is a latency-sensitive

transmission.

21.  The apparatus set forth in claim 18, further comprising means for utilizing the

additional pilot signals for a MIMO transmission.

22, The apparatus set forth in claim 18, further comprising means for receiving a
channel quality indicator indicative of channel quality of each subband observed by a

wireless device.



conprises neans for determ ning whether the wirel ess

transm ssion is a MMO transm ssion. 20. The apparatus

set forth in claim18, wherein the nmeans for

determining further conprikes neans for determning

whet her the transm ssion is a |latency-sensitive

transm ssion. 21. The apparatus set forth in claim18,

further conprising neans for utilizing the additiona

pi signal s . torn a M. rapnsm.ssion. 22. The .
23. 00 508 B BAEL R R R MR SR e P receive o
chanfiglapalifydndicgoeindidagveo! ehansejualitydfitie/labidbbaidaibserved by a

_indicative of channel quality of each subband observed

wirelgys deVig r el ess device. 19 23. The apparatus set forth

in claim18, further conprising neans for receiving a

channel quality indicator indicative of channel quality
24. of Thdgppagsts seufdrenia dddisersy adttey campidin@hRass e véceRing4 .

The apparatus set forth _in claim18, further conprising
chanpel ya l‘ff%drldlﬁ@teémﬁilc‘r@w%lof dsanel aualiy ot ithe bashgibbandpbserved by a

- d.0di ive of channel quality of the best subband

wne%%ﬁ%%@%h by a wreless device. 25. The apparatus set

forth in claim18, further conprising neans for

resfricting a hop . pattern tqQ subcarriers within a .
25. paﬂlq ANEtUSSSeh n claim 18, further comprising means for restricting a hop

pattern to subcarriers within a particular subband.



