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[0004] In contrast to the ébove-descn’bcd mobile telephones, mobile telephones
and other devices that utilize wireless networks are now commonplace. Today’s mobile
telephones are extremely portable and inexpensive. For example, a typical modern
mobile telephone can easily be placed in a handbag without a carrier thereof noticing
existence of the telephone. Furthermore, wireless service providers often offer
sophisticated mobile telephones at no cost to persons who subscribe to their wireless
service. Numerous towers that transmit and/or relay wireless communications have
been constructed over the last several years, thus providing wireless coverage to

significant portions of the United States (as well as several other countries).

Accordingly, millions (if not billions) of individuals own and utilize mobile telephones.
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of observations of the channel in the frequency domain. Thereafter, a linear




relates to a nunber of observations required for
adequat e channel estimation in the tenporal domain.

More specifically, a defined nunber of pilot tones

\?/r qovi de a nunber of observations of the channel in the
PN’ domai n. Thereafter, a |inear WD 20R§TMBHIY24613
PCT/ US2005/ 024613 3 transforgati on can be applied to
observations relating to the pilot tones in order to

O bhdfdtniafbd SHRRNGHAG (8RB &NABbABR AT o HEpiidt TRHRE @ order to
domain. In one particular exanple, ~an ver se Fast
Fobiringpraypanding pbae(MaHeT)in dwrtethporalpiolagd [ onopatculatdxamsle,

o BMRP PR e Mer e Py B) coReipaliSEPiobiiiops reing t the
op@tyis| UPsn fREVIG tRdsag@thnt M the tehPIREabmbiA, ARG pilot
synbol instant upon the pilot carriers) to obtain an
e8bseratiensern ppavesegedi(with rasprentoesiach §y0doBInstant upen tl mlot

c ve:.described channel estimation techni que
cgﬁﬁgqs%%g)%{a%p%neesfl%?% Jﬁ)ebq%ggﬁaglc %‘nPlr oor that in turn

C§0008) f ect Ideerdls cases tieodbater & cridthlichenneNéstimation 6hdifeQan
g@é@not be S|tgn| ficant enough to cause problens for

oy BriseiReos thay scie can aent decodercher fermange. While this

0 ' ' . 0 ation in. the
SBELER 5y 1o AR BTGRPy A
( pacyets amﬁoﬂqadeg:_{I'm_meratid_sﬁsLit ﬁ@mﬁm%er@l‘m&ﬁe dedradation ir tln)at
ogerate i.n conditions with high sjgnal to _noise ratio).
THRFOIIg OERFERS PUTANE LSRR FISRs ket Groke) Srwng uiaing b4

P Ra RGP Bl ESRitdhs s BMGRGpal o dofle DY THES

t peaventwualsthenrel estipehtion systemsant/of methadalygiteane fraqubhtdy

t ol f.or mti ing flooring in connection wth
gﬁlgﬂ%gﬁveg‘g‘i/sf‘%‘iﬁ‘%ﬂa"&%aﬁwa%a hi gh-level data packet.
SIHARY [ QR 14Hw Jihe lefaéﬂth@éMoﬂg RS8N $nédsh HRlarf oS system
summary of one or nore enbodinents in order to prO\che

aansiAginethpdglogy fermitiggfingfflosonpineoprestien with shagiel estimation given

e?g jlé@%zﬁa z;[:lillets sunmary is not an extensive overvi ew
0 e one o ‘nmdfe enbodi ments, and is intended to

neither identify key or critical elenments of the
enbodi ments nor del i neat estyivpviagare of such

enbodi ments. Its sole purpose is to present sone
cB8t¥pt s ofTherellaydng pickrats asibplifiedsnmmannofons ionplotd | ed
f r he_.mor et.ai | ed descriptio
Pt BT A prok R 85 OBl af St £of e

eeritmdimentd, SThiesumirgary ds ot du eitergiveRaERRW T3hd sHidr ¢brer r or
in eneral , and%e particularly to mtigating a
£ FOKImEts prdisintepred to pathesidggtifn keyear satieal elgments of the

f&ﬁﬁ(ﬁﬂﬁéx@ﬂ%r deR@aRehe &%?é ORGP BEEhERS Ifges%i%opql%o%g LGS
nproved channel estimation

present some concepts of the described embodiments in a simplified form as a prelude
to the more detailed description that is presented later.

[0011] The disclosed embodiments relate to reducing channel estimation error in
general, and more particularly to mitigating a flooring effect that occurs with respect to
conventional channel estimation systems/methodologies. Improved channel estimation
can be implemented by way of scaling contributions of carriers within a band. More
specifically, contributions of carriers near edges of a band are scaled less than

contributions of carriers near a center of the band. Overall system performance is

improved due to lowering of a noise floor with respect to a vast majority of the band.
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transmit spectrum to facilitate scaling observations obtained therefrom. While applying

the filtering mechanism at the transmitter can improve performance of a communication
system (e.g., an OFDM, OFDMA, CDMA, TDMA, GSM, ... system), such filter is not
as flexible when compared to a filtering mechanism associated with a receiver, as the
particular transmit filter employed at the transmitter is forced onto all users supported in
that transmission. These users typically experience different propagation channels and

may require different filters and/or not require filtering. If the filter is implemented at
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[0016] To the accomplishment of the foregoing and related ends, one or more
embodiments comprise the features hereinafter fully described and particularly pointed
out in the claims. The following description and the annexed drawings set forth in

detail certain illustrative aspects of the one or more embodiments. These aspects are

indicative, however, of but a few of the various ways in which the principles of various
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[0025] FIG. 9 is a block diagram of an exemplary embodiment of a system that
employs artificial intelligence to facilitate optimal communication in a wireless

communication system.

[0026] FIG. 10 is-an exemplary subcarrier structure that can be employed in a

wireless communication system.

[0027] FIG. 11 illustrates a plurality of pilot carriers that can carry j)ilot symbols

In a wireless communications system.

[0028] FIG. 12 is an exemplary system that is employable within a wireless

communications environment.
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[0031] In accordance with one or more embodiments and corresponding
disclosure thereof, various aspects are described in connection with a subscriber station.
A subscriber station can also be called a system, a subscriber unit, mobile station,
mobile, remote station, access point, base station, remote terminal, access terminal, user
terminal, user agent, or user equipment. A subscriber station may be a cellular
telephone, a cordless telephone, a Session Initiation Protocol (SIP) phone, a wireless
local loop (WLL) station, a personal digital assistant (PDA), a handheld device having
wireless connection capability, or other processing device connected to a wireless
modem.

[0032] Referring now to the drawings, Fig. 1 illustrates a high-level system

overview in connection with one exemplary embodiment. The exemplary embodiment
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position of the pilot carriers 104-108.
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of the carriers (both the pilot carriers 104-108 and the data carriers 110-114) within the

band is an effort to artificially enforce continuity across edges of the band 102. In one
particular implementation, an Inverse Fast Fourier Transform (IFFT) can be performed
upon the observations obtained from the pilot carriers 104-108. The observations can
be collected over time and averaged, and thereafter be subjected to a Fast Fourier
Transform (FFT), thus providing a channel estimate in the frequency domain. It is to be
noted, however, that any suitable linear transformation can be employed, and such linear

transformations are contemplated by the inventor. Noise suppression and time filtering
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[0040] Furthermore, the filter 118 and the weighting component 120 can act
upon the pilot carriers 104-108 and the data carriers 110-114 within the frequency
domain. This enables calculations associated with observations relating to the data
carriers 110-114 and pilot carriers 104-108 to be completed in an efficient and elegant

manner. Furthermore, the filter 118 and weighting component 120 can be selectively
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relating to a 64 QAM data packet. The packet recognition component 218 can

recognize an alteration in data packet format and determine a type of data packet
currently being received by the receiver 216. The packet recognition component 218
can relay knowledge of data packet type to a filter trigger 220, which is employed to
selectively activate/deactivate a filter 222 within the receiver 216 according to a
recognized data type. For instance, if the receiver 216 is receiving 16 QAM data

packets, the packet recognition component 218 can recognize such data type and relay

the information to the filter trigger 220. The filter trigger 220 can thereafter deactivate
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packet format and/or performance.

[0044] Now referring to Fig. 3, a system 300 that facilitates reduction of a noise
floor during channel estimation in a wireless communication system is illustrated. The
system 300 includes a transmitter 302 that is utilized to deliver signals to a receiver (not
shown) over a wireless channel. For example, the transmitter 302 can be associated
with a device (e.g., a cellular phone, a PDA, a laptop, a pager, a desktop computer, .l)
that can transmit data over a wireless network. In a disparate embodiment, the

transmitter 302 can be associated with a base station (e.g., a tower), a satellite, or other
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[0047] Now turning to Fig. 4, a system 400 that facilitates mitigation of a
flooring effect in conventional channel estimation systems/methodologies is illustrated.
The system 400 includes a band 402 that comprises a plurality of subcarriers. Amongst
the subcarriers are a plurality of pilot carriers 404-408, which are employed to carry
signals known to a receiver a priori that are utilized in connection with channel

estimation, and data carriers 410-414, which are utilized to carry data (e.g., voice data,




[0045J The transmtter includes a filter 304 that is
utilized to shape a transmt spectrum Such spectrum
shaping i s acconplished by enploying a wei ghting

conE onent 306 that utilizes a pul se shaper 308 to shag
YRGB, um (band 310). In particular, the PEAAF2EPY24613
that is enployed to deliver data over a plurality of
subcarriers (not shown) is ufilized by the transmtter

303, npsk dxRfb wﬁa?mdlﬁém%wrﬁb%féfzﬁégn&%ﬁnfe&% b€ agéwer of

symbol s utilized hannel estimation purposes
weyd toggatdes simpde Ni poist BEBa6PPFT trgstimytedhe ﬁ)ec;uemysfomain

B%ﬂ’dwh?eeﬁ% P % %\gn {)‘E é%%er% E‘F%V\E@a U‘bk ﬁgebql‘f r)]'eatnrteceptlon
CégnipoBER 436 2had &4 B MdsdclieeddAitipa eadivdr@h®osd Bamdrtter Mifithi N

the band 310 prior to transmttal to a receiver. For
eseasnsicr compeneptid Kidls assapated B0B 2 tigagmiserptheyecepticnl eootponent 416

CRBH0R the braoh nf ARRAEEL et K BERR ISP GBS0 an

t tme dfita Ictmers&ﬁ@ 44) prig t6 £ RIS Witteh uﬁ%@&ﬁng glsfftted. If the
gnal to noise ratio at an_edge of the band 310;

hisREeR compenent 41618 assw@}atsqi Wisha Tecstven thediing A& ansi ubearriers
f 4Bt £81dcBRE bPRES 582\) q fibiicht 3| @&Ee# ﬂgnénpnﬁ channel

esti mat I on procedure t ranst or na
pl08d&dur e ('Ehegeceanod c’e%ﬁﬁ)onemn 1baclndes ofiloaed 1D that weights

OB BB R o ST T By SR TR

eBdnd %2 ﬁcdo?dlﬁ ﬁ) ﬁo@i‘t‘i@ﬂ febeod Q/‘i’fﬁi‘nr%uch-rl%ﬁ eﬁ&t&'émpfeofhe filter 41
exanpl e, procedure can be subsequently’ Utilize

t @fmeb@ q&ﬁomted vvﬂamwexghtmgtqomv@ent #20 thet seleetipebneyights theei pilot

T T T e A

Si&a@ﬁbn 36ip@ient 416 it bROE A WRR 2 &8rsmittéretht el Bfiing BdmFdHRnt 420
npl oyed entirely within the frequency domai n,

t ff?@r"éﬁsfieraem&@rﬂlwr Eoer atiaisethcasiedilien) to effectively 3@ight thetpélot

rra‘lir% 4@??& ﬁfdfqlé:gaggéar{xagﬁhé “n4t Wit n ?h 3 %gg%h I?{}tgp'eece%) 10n
hmmmaent i dseodidtéd with RMclvmt}ﬁ h&ehg‘hﬁng osrRsuIRAL 428Q8n empld

pul se Sh?&fr 308. y desj rablé@be activated during al
t YRS HIRIErs, asfﬁb‘? eosHnstiHisk or diedikg ta weightibepilps canpers§04-408

TR 40 05084 LYElYa GIEGH: ihangsm ssi on of lover | cvel

data packets wturning to Fig. 4, a system
40043 hat  f ddnonhithesfiles 418 andgedigliing@bmponeht 42ir mmgpxﬂitf@cwe] ghts

BN RE R e T i et comites 44t semring

| soaipafias 422 ban@isAhepildd edrri6e UDA-46L Fod tiK Bahalab3 chpicqulres
subcarriers. Anongst the subcarriers are a plurality

oﬂfca 5?1 frequengy phservations 424 odatingtio edsh af the@mlpl cayriats 4Q4-408: rhus,
t are.utilized

ééé tﬂﬁ}é\ﬂb%gtlﬁz érﬁc?lﬁl'ey ?f pik ?%{51 tl&ﬁn %g Ig}%pn&%qgacomponent

c@ﬂm@ctemmet adaﬁltaptuhlﬁffreqm&lc}a tlorhaia @Bsetvationy relatil@tcthe pilot

( e. ﬁrs 40 O)‘d.‘ge lcular 3; ?6/ 019709 PCT/ US200Q05/ 024613 15

ot symbols carried on the pilot carriers 404-408
are captured as the scaled frequency domain observations 424. If desirable, the
capturing component 422 can extract and capture a plurality of frequency domain
observations relating to the pilot carriers 404-408 and average such observations over
time. Furthermore, in one embodiment relating to the system 400, if one or more of the

pilot carriers 404-408 are resident within a guardband of the band 402, then

observations relating thereto can be assumed to be zero. Various pilot carrier
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relating to channel estimation are illustrated. While, for purposes of simplicity of
explanation, the methodologies are shown and described as a series of acts, it is to be
understood and appreciated that the methodologies are not limited by the order of acts,
as some acts may, in accordance with these methodologies, occur in different orders
and/or concurrently with other acts from that shown and described herein. For example,

those skilled in the art will understand and appreciate that a methodology could
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algorithm can be utilized in connection with extracting observations from the pilot
carriers. It is understood, however, that both pilot carriers and data carriers are scaled;
therefore, measurements/observations obtained therefrom will likewise be scaled
according to position with the frequency band of the carrier from which they were
obtained.

[0056] At 508, a channel estimate is produced as a function of the scaled
observations from the pilot carriers. For example, a linear transformation (e.g., an
IFFT-FFT routine) can be performed upon the scaled observations, thus updating a

channel in frequency. By utilizing scaled observations obtained from pilot carriers
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[0059] At 608, pilot carriers within the communications band can be
extrapolated, and observations relating to the extrapolated pilot carriers can be obtained.
At 610, an assumption is made that observation(s) relating to the pilot carrier(s) within
guardband(s) of the communications band are zero. In OFDM systems, a guardband is

defined at edges of bands, wherein no communications exist within such guardbands.
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[0061] Now turmng to Fig. 8, a methodology for applying a frequency domain

filter at a transmitter and utilizing such filter to mitigate a flooring effect associated with
channel estimation is illustrated. At 802, a pulse shaping function implemented in the
frequency domain is associated with a transmitter. For example, the pulse shaping
function can be a raised cosine filter, wherein subcarriers (e.g., data carriers and pilot
carriers) at edges of a band are delivered with less power than subcarriers at a center of
aband. Itis to be understood, however, that any suitable pulse shaping
function/algorithm/device can be employed in connection with the described

embodiments, and all such functions/algorithms/device are intended to fall under the
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that can watch traffic on a network and make inferences regarding applicability and
desirability of utilizing the filter 918. As used herein, the terms to “infer” or “inference”
refer generally to the process of reasoning about or inferring states of a system,
environment, and/or user from a set of observations as captured by way of events and/or
data. Inference can be employed to identify a specific context or action, or can generate
a probability distribution over states, for example. The inference can be probabilistic—

that is, the computation of a probability distribution over states of interest based on a
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carriers 912-916 within the

serve as guardbands to allow OFDM systems to meet spectral mask requirements. The

’

M subcarriers employed for data/pilot symbol transmission include subcarriers F
through F+ M~ 1 and are typically centered among the N total subcarriers.

[0066] The N subcarriers shown in the exemplary subcarrier structure 1000 can
be subject to disparate channel conditions, such as differing fading and multipath
effects. Further, the N subcarriers can be associated with disparate complex channel

gains. Therefore, an accurate estimate of the channel response is typically needed to
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carriers within the structure 1100. Thereafter, the pilot carriers 1104-1118 can be
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extracted from the structure 1100, and scaled observations relating thereto can be
obtained. For example, contributions obtained from pilot carrier 1104 (which is
proximate to an edge of the structure 1100) will be given less weight than contributions
from pilot carrier 1112 (which is proximate to a center of the structure 1100). A pulse

shaping function can be utilized at a transmitter to weight pilot carriers and the data



activating and/or deactivating the filter 918. [00651
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unit 1210 can be associated with a pulse-shaping filter, such as a raised cosine filter, to
effectively shape a signal. This downlink signal can then be transmitted by way of an
antenna 1212 to a plurality of terminals, including the terminal 1204. An antenna 1214
associated with the terminal 1204 receives the downlink signal and provides a received
signal to a receiver unit (RCVR) 1216, which conditions (e.g., filters, amplifies, and
frequency downconverts) the received signal and digitizes the conditioned signal to
acquire samples. For example, the receiver unit 1216 can include a filter that selectively

scales pilot carriers and data carriers as a function of location of such carriers within a

communications band. An OFDM demodulator 1218 can employ an IFFT operation to
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such estinmate s associated W t owWer noi se
wiernliabnPartkeunliok,coFX data |pm¢a$soeh’&2|4 wart provess treffierdatasgg provide

[ 6 Ref err ow, t ck diagram 1

& s%;lln}%)c sbﬁM;c du@or i&%ﬁ e "f% %{ﬁ "HthIE’?ﬂ?tﬁ Zt?fgb‘zi‘th
| m]otfsyanboess pafdsrn OBDMP@6dl@Idnyarndpededt {dtkedinN SFN ispmbols.
JF| us{wat ed. On_a downlink, at access point 1202 a

bpJ) cap be FaaediorpR, syhsariersdhat havst bran essignoditesthe
i t@EﬁBLﬁQU@ ?Or ﬁl rd m)gl@fl Grhetda ﬁxmrpg§ ?ﬁﬁg%t s&&gm)gr (P,,,,E bdrShe

data and ‘ation sy
sypiinkslcar) be S&hstﬁﬁiﬁl\ly mipd lak ot ayrsubisE@Baltyedigiavas from a number of pilot

subcarriers (Py,) for the downlink. A transmitter unit 1228 can thereafter receive and

process a stream of OFDM symbols to generate an uplink signal, which can be
transmitted by way of the antenna 1214 to the access point 1202.

[0072] The uplink signal from the terminal 1204 can be received by the antenna
1212 and processed by a receiver unit 1230 to obtain samples. An OFDM demodulator
1232 can process the samples and provide received pilot symbols and data symbol
estimates for the uplink. An RX data processor 1234 can process the data symbol

estimates to recover traffic data transmitted by the terminal 1204. A processor 1236 can




and processes the data synbols and pilot synbols and
provi des a stream of OFDM synbols. OFDM nodul ator 1208
mul ti pl exes data and pil ot synbols on proper

ri-efs, can provide a signal value of zero for
@ﬁ?xi@@‘%&%aam ers, and can obtain a set of PIQTNS&%W?"@”
synbols for N subcarrl ers for each OFDM synbol peri od.
The transnmit synbols can be aata synbol s, pil ot
syaﬁ%%hm&b%a}nam fé?éacﬁfacﬁ&‘ert&rmﬁ’d'f @raﬁwm gtoh%e Stink abl e

data synbol . For exanple, pilot synbols c
dMuitipds texningle cansizanismi pllpi Slymb01§ wbocurrentdyr on the nplhrpq dngespective
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synbol s on a substantially simlar subcarrier.
dmwfrﬁ@a the serayinal, xytnie ahintiah Sequercygesponssrestimate festthe uplink for
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{h@ Y@&ﬂ{aﬁ[ﬁfbﬁ ?%ng aatlléa%t é?f&&r% cHan%el 181%[1{59 ?egﬁ(fn%e € (%t:eDNr g‘lﬁ d
canmlnel paqumy;ecbletcaommﬁbtaﬁ@ faal ﬁa;"uem;r regpoﬁsevfof gk &Sfinal
cwnel (0070] Atransmtter unit 1210 can receive and
et freguencyaaspopse eSpmRie %rﬁ%ﬁbuegnmh&can bpproyideshty e OFDM
aﬁ@ﬁ&gla?&m@% Sd RiGEd ok BA& dén ‘M? oh & tﬁét%na? UTﬁea;%ceessors
for transm ssion over a wre channel
ek2§|¢pllndtﬂ 92(eqan ditectoptratioha ther anaﬂpbmenOZ and thelé’drﬁnal apode

a oc wWth a - ing filter, .such as a
ERRElE Mooty i TSR 1380 B vl ssiivien B o peqarmg andior
T&ide af@udh Lifflized by AR pré@Bsok N6 RBd 12200 e bidREssBi m@&a&f 1220
an antenna 1212 to a plurality of term nals, including

t ¢ alserbeiufilized o parfornyvagioneemmrpulations toses viregquent yvant impiiee

t I%Eﬂgngé‘éstléi%%é .fcfr%ﬁc?eﬁ}%{ﬁﬁ 5}1{' g‘“‘é‘ﬁggf re%@\lew rﬂ%g a (I) des

V\ﬁiterhca[hdf&dltﬂhlzﬁ&d(a&so@xatedfwdhttﬁé Soces3PBInk ﬁI@Sand@Menmnal 1204 to
guency omnconverts) t he received signal and

chiyggscatapilot sehals asherdingitaassiten wisdin aband ofpilpt eibcarriers
&ﬁ?ﬁfr& I
fil ﬁ'ﬂ{ t seFchS{u?(;/ g}té(rﬁ{gsc(l::ig ééhsl&g}ﬁ o%%gae?rgﬁ&g% % i gﬁa 81 t

cwxmaeomlsasmplefednctl on of location of such carriers

ithi.n a ati ons_bhand. An OFDM denodul ator 1218
h;]grrpl oy%gﬁmlu ?Plﬁésrsﬂm SY%eWeZO@BPUll%”O@l equency

P, t

d%?"n{;%éﬁmﬁ SRS OPBMD St ST BKTBMRS iniiabfE

sgﬂlﬁb‘m@tlypn dhresfpdinkn ForcOF2MAI and dimitan nﬁtemsnpxdbtsybdanmss da@ be

f FET,
DR ED e Pt B Pl o3l SRt o
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synbols to a processor 1220 for channel estinmation.
ToRSTatRpRERewi L exseptifon gagdbandshr This pilet sulratrisr ‘p‘tunmque narybe

SRRt 3 85 DAL T Mg i
rledwiiqesidesatibedherdiotan teomaleqented thiatgh vﬁﬁmsoheaﬁyﬁwml“s.e Sor
(&'a%ple, hardware, software, or a combination thereof can be employed to obtain a
channel estimate in accordance with one or more aforementioned embodiments. For
example, the processing units employed for channel estimation purposes can 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, and/or any other suitable device/unit or a

combination thereof. With respect to software, a channel estimation in accordance with




estimates of transmtted data synbols), and provide
data synbol estinmates to an RX data processor 1222.
The RX data processor 1222 denodul ates (e.g., synbo

dei nterl eaves, and decodes data sy
\gégﬁﬁé%gg’to recover transmtted traffic datg&%ﬂmumwa6m
Processi ng undertaken by the)0FDM denodul ator 1218 and
the RX data processor 1222 is conplinentary to
P6IRCR Hfdré Pretiddely HadefBeddmbodndatdih B dbtamed bt 18250fh ARGdhrbigh
data processor 1206, respectlvel%, at access point
195¢ 2f modules (e.grinsogsdures furstions; 2.0) thitpaifarn erpeormeqre fupstions
o) f [ I rri :
PAssftibel Bl ot il or i BlemoBy 8l o Y i 1236

pamdcleds and dxz2fted byondxst mitré bioz€Fors ucDaBE piobessovs 1 236 and
eﬁghagilating,and/ot interpolating as desired to obtain
c i efemgpiy Hhiksqan bgdreplemghtedy thigprgcsssar() o sar exist external

SHBRR, b BlnmWRERiof ﬂnesi/éc}ﬁic#ﬁgm@iﬁita%lg efttidr %nﬁrgg.ga?l%ﬁ Lieers

for a downlink, deriving a 1east square 1npu
r espmBacdatd inghdeditofall under tHoswobé okthe herefocappermigd cRfms.

selection f i sparate ta of . the inpul se response
e@P?‘ﬁat o bt b %scagvff’ shaye ine eﬁeqr#'éylp}eé gfticg more
esthbdMrhéntd. O isNoSddlfsRr ok S6s§ibﬁe‘i\% éi%@:?ibe SR L drdkivae ?érﬁlzination

uplink, a TX data processor can process tra
deftcampanenty avmefeodotigies fonypuiwisss, of ApscEbiDltinasel ernbodimerit? 26t one

c ecej and nultiplex.data s 0J,s w th i | ot

sy r%(?)lﬁ%r?' S%@rlfl @%en%@ﬁﬁh%ﬁ%%“tﬁei?ﬁ?a}#%@%mh‘%f% ST eam
OperfbrialibitsyTiRadSembollifenty r@possEd A g odig]yh theldndd i dntscd
on Pp subcarriers that have been assigned to the

t ¢sserbed iheresrpare frggndgd fogmbracs el shelsalisrationh enodificatiensiond  of

' A i ef. . f link.can .be
2B AR A 0 g WA SERE  prgrore. o
f the extentribatiier texd “ipéludds” isusbtimreitherthe ddtdlell dbkiptifior the
q§mnlink A trans é@t r.unit 1228 can thereafter
r p]&pg to
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[@@m2] The uplink signal fromthe term nal 1204 can be
recei ved by the antenna 1212 and processed by a
receiver unit 1230 to obtain sanples. An OFDM

denodul ator 1232 can process the sanples and provi de
received pilot synbols and data synbol estinmates for
the uplink. An RX data processor 1234 can process the
data synbol estimtes to recover traffic data
transmtted by the term nal 1204. A processor 1236 can
WD 2006/ 019709 PCT/ US2005/ 024613 25 perform channe
estimation for each active termnal transmtting on the
uplink. Miltiple termnals can transmt pilot synbols
concurrently on the uplink on respective assigned sets
of pilot subcarriers, where the pilot subcarriers sets
can be interlaces. For each termnal, the processor
1236 can perform extrapol ati on and/or interpolation as



needed for the termnal, obtain an initial frequency

response estimate for the uplink for the term na

1204, derive a | east square channel inpulse response

estimate for the termnal, performtap selection, and

obtain a final frequency response for the term na

1204. A frequency response estéfmate for each ternina

can be provided to the OFDM denodul ator 1232 and

utilized for data denodul at i©bAIMS that term nal. The

p ocezgors H;SG and 1220 can direct gperation at the .

atcess™ pyitind fepisduging changelcstimptinn ermopana Wikelespenpmyrirations

; r ik s,.1238 and 1240 can be enpl oyed to store

“W”Oyﬁggfﬁﬂﬁﬂgﬁ ‘or code and data utilized by the

pretctsdpsalihg AGamrdrric? 20d a phiet cpiriRe esthon Sfrdqidfcyalbehd 12 Qata carrier and

can aIFo be utilized to performvarious conputations to

pilot cgfgiey $ eﬁ@é&ﬁ%’ﬁé‘;‘?“ 8nd 'qcﬁﬁb‘eﬂ withintheshand 9& thegtatargarrées and pilot carrier so that
i Iy i [ i lescri bed
e RSP e B0, AR5yt BN BLcBoSFRRE 3o e bnd
when theg s pr@amate td 2@entanst thdieander m nal 1204 to sel ectively
scal.e pilot synmbols according to a position within a
pRRINGE ap obssrvaligp selptingodhe waled pilpicagipgnangy nhol s, Such

filter r fl-qar i ffect when channe
S B e i By o BB s Skl o access
OFDM systens (e.g., an orthogonal frequency division
nul ti ples access (OFDVMA) systens), nmultiple termnals
can t r gidnsthod elopheiny I dwithey comprinieg pgsfarming Fireacrmmtoraation upon the
obtain& SBskRkiiGystenms, pilot subcarriers can be shared
anongst disparate termnals. Filters facilitating
reduction of a flooring effect can be enployed in
instances where pilot subcarriers for each term nal
s3gan armedpitn oot ey aditsr Bemprisipmrssfasmingand&BT operation on the obtained
dnewgﬂﬂ{dbands). This pilot subcarrier structure can be
esirable to obtain frequency diversity for differing
termnals. The channel estimation techniques described
herein can be inplenmented through various
feans/devieked ofiedim Jluthsr eomprisinieer formingfanvidiTegpeoatioa upon results of the
IFFT(% aRimation thereof can be enployed to obtain a
annel estimate in accordance with one or nore
af orenenti oned enbodi nents. For exanple, the

processing units enplaoyed for channel estimation
pur poslds neeshpdyf clgimpl, Efther eampising muldinkying thepilet carrier and the data carrier
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processi ng devi ces (DSPDs), programrable |ogic devices
PLDsé, field progranmabl e gate arrays (FPGAs),
oceddsmethadgiclayn Se futher earaprisingont r ol | er s,
] ur : Lokhe i Labl i ce/ uni
A T i T R e

phandiep a gsdaiemaei ght td theat aurelaNe il wickiie Ve PDERA OB EOS oximate to a center
26 one or nore previously described
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of the b@%&&pﬁe%f{lght@g.w@@ tg9ne PHBgresf g pélgg@ar;iﬁ ahe [detataarrenn grpximate to an edge
of the band.

7. The method of claim 6, further comprising assuming that an observation relating to a pilot

carrier within a guardband is zero.

8. The method of claim 1, further comprising selectively scaling the data carrier and the pilot

carrier upon detection of a particular packet type.




use of nodules (e.g., procedures, functions, ...) that
performone or nore functions described herein.
Software can be stored in nmenory, such as the nenory

[ and 1240 and executed by one or nor
'%@8@%@%%&5, such as the processors 1236 and 'EE%&QMBNNGB
Menory units can be inplementgd within processor(s) or
can exi st external thereto, and conmunication
| ines/techniques facilitating either configuration are
cgnte | ated and intended to fall under the scope of
t e hethstBethomhelrim & thenegket type it QAM daiagackelen
descri bed above includes exanples of one or nore
enbodi nents. It is, of course, not possible to describe
el@ry Tlenmahahdl daimdyifirthet comprishig cessigposizoti gl pscaling the data
nethodolﬂ%ief for. urggses_of descri bi ng, t hese
eFASDi e HEPIoheATIgrHpon detedtiogiofa pyrtiwlan nackei tynfe art may
recogni ze that many further conbinations and
pernut ati ons of such enbodi nents are possi bl e.
Atk or dlreghsthod éfeclamblddthepatkst typesaerlici@aMndatapackatr e
intended to enbrace all such alterations, nodifications
and variations that fall within the spirit and scope
of2.t heTiRp@nstesk il 1M BurtheklEdnkiRis iR i
that the term"includes" is useg%fﬁegﬁgﬁg%m?ﬁgﬁgE?gPrggma
deasaers pad plugality ¢fepilot¢aatiers, thespletalityef pilptscaimereard edifermlpe
[ ' i ner..simlar to the term "conprising"
agﬁk%gh%ﬁ §£%gmq%@u%ﬁ¥§9%%eted when enpl oyed as a
transitional word ina claim 27 CLAIMS | A nethod

f reﬂgci ng channel estimation error in a wreless
cg:{mun A05tBersof chatp I SHthentompEsi#gT i si ng: sel ectivel y

scal | ngjed GRL 41 - ' L er i i .

T oqUORSfsH SRR E RIS drabalrbls R FUNIGPIA hriers; ang
scal edlefiging afrumbei afithepluelityosfailoorarmidrs toi e ot goevebamyl of

the data carrier and pilot carrier so that the data
carrier and the pilot carrier have | ess power when they

arge prenel e e .
o Do I Gt opienRing BCethR R ealife bt darier

obsldhepildt earrieringhe freguencytdoeagcatlagetepviet.ot carrier; and
estimating a channel as a function of the obtained
observation. 2. The nethod of claim1, further

CIRPr i HiefigetRey dfeldiinNg, Ambbiltaahit dordRASdsPheRELRR, upon the
obt ai ned observation. 3. The nethod of claim?2, further

conprising performng an | FFT operation on the obtained

Oy er Ve iihodof ol 1”‘3111'%8%9%&%? is c%i’vel&%%%}%&%vﬁalt%caﬁer

conprising performng an operatron
t 4nd thd pileT capieriattheofiequency domain at a transmitter.

17. The method of claim 16, further comprising employing a raised-cosine filter to

selectively scale the data carrier and the pilot carrier in the frequency domain at the

transmitter.

18.  The method of claim 1, further comprising;
selectively scaling a plurality of data carriers and a plurality of pilot carriers; and

performing an Np point Inverse Fast Fourier Transform on observations obtained

from the plurality of pilot carriers, where Np is a number of the plurality of pilot

carriers.




5. The method of claim1, further conprising
multiplying the pilot carrier and the data carrier by
val ues that are selected as a function of |ocations of
the pilot carrier and data carrier. 6. The nethod of
claimb5, further conprising: selectively scaling a
plurality of pilot carriers and%a plurality of data
carriers; and providing a greater weight to one or nore
of9.a piTletmethod bfclaiany fartidatampaging:er proxi mate to a
center of the hand than a wei ght provided to one or
nﬁf#f‘étmlyaica&ng&tp?wawi 03 datasarrigen Ad Sl yRklY 9 PURY GaETwS:1Apd
a f : hod of claim6, further
c§#§%9§?H§‘ﬁﬁgﬁﬂﬁﬁgﬂ?h%?“%aﬁﬁgﬁérvation relating to a
pilot carrier wthin a guardband is zero. 8. The

net hod of claim|, further conprising selectively

sl i nglhereetaed af daipy |.dvrthengompasing:l ot carrier upon

d 1 |G : - 06/ 019709
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pasigatngtayud to tie dde QM i@tasinpactkebilotlrrieEhe met hod of

claim8, further conprising ceasing selectively scaling

the data carrier and the pilot carrier upon detection

oh; a pafd - - The et cleagj L

101 Rt Eh oPAGREL0. 1REr cqitprs I ERREH Rlus B Flo the observation
relatinged thegpilof caztiad. m 1, further conprising selectively

scaling a plurality of data carriers and a plurality

of pilot carriers, the plurality of pilot carriers are

usy f or : f V. 3

The. et hsd" SRS e U e B R YendBPine i or more ofa
OFDM,calf DM\, &0V EDM A, 2l GEM @nciadniiedt.s and a plurality of

pilot carriers; and defining a nunber of the plurality

of pilot carriers to be a power of 2. 14. The nethod of

chai m Ly, f eS| :tj.vely scaling the

d%?a cipﬁfgéhagégﬁgﬁgt6?+%%C@§¢&§%$ in the frequency

dextmpolatitg an oteesiatier frothGhe pitve careithaet Kifot edrAibMedides Within a guard band;

nmobil e unit conprises the receiver. 16. The nethod of
and claim1, further conprising selectively scaling the

dat: rr ' ' xler in the frequency
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further conprising enploying a raised-cosine filter to

sg#ect'vely scal e the data carrier and the pil ot

carri e chainghestimation exstem. Gemarisingit the transmitter.

, .compri si ng: . :

eI EFipORE Mt SHE R s B GERLET at igp of tocation of e

pluralip efrcatrietywahinpi frefuegrbang the plardity of carriers comprises at least one data carrier

and at least one pilot carrier; and
a component that extrapolates an observation from the at least one pilot carrier, a channel is
estimated as a function of the extrapolated observation wherein
the plurality of carriers are scaled so that carriers proximate to an edge of the band have

less power than carriers proximate to a center of the band.

25. The system of claim 24, the filtering component is configured to facilitate reducing a

flooring effect associated with channel estimation.

26. The system of claim 24, further comprising a plurality of pilot carriers, the number of

pilot carriers (Np) is a power of two.




perform ng an Np point Inverse Fast Fourier Transform
on observations obtained fromthe plurality of pilot
carriers, where Np is a nunber of the plurality of

N riers. 29 19. The nethod of claim furt
‘ggr%'g(}ﬂ%%: selectively scaling a plurality O%Tgé#g%%%m
carriers and a plurality of pjjot carriers; and
staggering the plurality of pilot carriers in tine. 20.
The method of claim11, further conprising: determ ning
that the pilot carrier resides wthin a guardband; and
ad%i gnlipsystemaafglaim 364 fuethesisemprising o pompangrtthy ig epnfigered to
pj i eF . | al .

e BBl i b 48 AU RO aRorly Bl sl by,
r &@bmtthe ), pidotichieps tb ddcilitate bbtainingZrfull Hegudiey Borflaiaicharinal. m

1, the wirel ess communications environnent is one or
nore of a OFDM OFDVA, CDMVA, TDMVA, and GSM

enyiro g ¢l aj f

c g?/fp risi ng : mrgﬁrc g%{g ?Z\{@ﬁg&gﬂﬁgﬁgg {l/ g%‘ﬂ%or? eﬁtg%}nq% %oél ﬁé‘ll rIe%tt °
c perfarmran NAyigiFasttFouaer Travsformsb dexslitate bbiamirgy gfudirfebqbencd;
aad assh%ﬁi ng a value to the extrapol ated observati on.
24oman EhaRk [ estination system comprising: a
filtering conponent that selectively scales a plurality
of carriers as a function of location of the plurality
o#9.car Fhegystem aflglarm 365 the plyeatity/o fipalaticartiére stpggereall in tipneof
carriers conprises at | east one data carrier and at

| east one pilot carrier; and a conponent that

e30.r apThadysemasT chiis 26 MAE pRrklity ﬁgﬂilbh@n@érs hiR@ghi-spagdpi | ot
carrier, a channel is estimted as a function of the
extrapol at ed observati on wherein the plurality of

cafri .

cae. of fERERTHaR 28 Whelh oMol Frb b TPyt
ppoxidentgeeater waighe tot e¢ariddr prdxémintanda ceater offthe firysénebaid when
claim?24, the filtering conponent is configured to
f SETPAECip @ WRleh EraYERed 7 P AigNIBRfede i1 Bleed therfisausieyand.
channel estimation. 26. The system of claim 24, further
conprising a plurality of pilot carriers, the nunber of
pB2.ot Tl gystemf(cjm 24, areprives coropritesuhe ANEriAE OGN IHOM09

PCT/ US2005/ 024613 30 27. The system of clai m 26,
further conprising a conponent that is configured to

33.  The system of claim 24, a transmitter comprises the filtering component.
34.  The system of claim 24, a second pilot carrier lies within a guardband, an
observation relating to the second pilot carrier is pre-defined.

35.  The system of claim 34, the observation is pre-defined to be zero.

36.  The system of claim 24, the carriers existent within an OFDM system.

37. The system of claim 24, further comprising a trigger component that activates

the filtering component upon receipt of a data packet modulated by way of 64 QAM.

38.  The system of claim 24, wherein the filtering component is configured to operate

exclusively in the frequency domain.




performan NP point |nverse Fast Fourier Transform upon

NP observations obtained fromthe NP pilot carriers to

facilitate obtaining a full frequency domai n channel.

28. The systemof claim 27, further conprising a

conponent that is configured to performan NP point

Fast Fourier Transformto faciBitate obtaining a ful

frequency domain channel. 29. The system of cl ai m 26,

t Bl‘,é pl UTted sybtgmaff cpiihQY, fiathed @hrisingdgahgdsis BorhpdiRnt is 3Ghfigured to obtain

systemof claim?26, the plurality of pilot carriers

Sca'edaﬂbéeféﬁlﬂns sqiatingdo apluralityof gijeitsambels cairigh an 26 urakigodiselectively scaled pilot
carrieishe filtering conponent is configured to provide a

greater weight to a carrier proximate to a center of

the frequency band when conpared to a wei ght provided

to a carrier proximate to an edge of the frequency

bahd. BEsyyre ofplimtovherpiaiths Dliering compensns compiigss iapalse- shaping
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shapingysin@omait exib@himviddin aarangs@ee pilot carrier lies wthin
a guardband, an observation relating to the second
pilot carrier is pre-defined. 35. The system of claim
34, th 413 PLE d 0 be ze . The . .
28y e BRSENAN: A PLEFLL 050 HBplR 50 it CamTI0a rse cosin
filter tOIFdONitaty Statimg tBe/at |dREorRY Rt abd et R4st ohblbtlB&darrier.
conprising a trigger conponent that activates the
filtering conmponent upon receipt of a data packet
ul at Ve stem
\C\rﬁ%r ein hsg§/t1g | té%‘%gﬂt%rncgnlp rlflggégqv\%e&ﬂg§8mf)%”e”mhat dctivates the
filteringemporent @peh sl ygya dAa ?é&etftm%luency domain. 31 39.
The system of claim 24, further conprising an anal ysis
conponent is conflgured to obtaln scal ed observati ons
at i I Y, ot. synbol s i ed on . .
Pl al ey S PoBir bl o4 Rhe Rt BeomBait bfeafigofiies s piot carier
from tﬁ'dﬁ}su&lj/i&t (efmaﬁrferclfahd'@lﬁfﬁcar%teﬂaﬂé withine duatdbehd A HHTRONEA e to
nprises a pul se- shaping conponent that facilitates
Observé%%ﬂslotl?&“‘ﬁ‘ilefr% thegpdlot casiier- dat a carrier and the at | east
one pilot carrier, the pul se- shapi ng conponent
existent within a transmtter. 41. The system of claim

40, whdteispstéhef plalrs 24 Sfbﬁhﬂr'&@m@ﬂﬂﬁ@ﬁ]@ﬁl‘tlf@fﬁpln@é{ﬁg@ace component that
sine filter to facilitate scalin

i sed
analyzp%@g{exa@gdqﬁ@@ wakesjintereapes regasdiag whethet the fi gelpmg aimponent should be

actnvat@@ﬁsré ﬁJElCUéhZOftEﬁp?na% t em of claim 24 furt her. Conprl Si ng
triggering conp ent t hat actlvates the filtering

corrponent upon analyzing a data packet type. 43. The
sten1%f claim 24, further coqpr|5|ng a conponent t hat
tr apgl aexden Of)Fllakﬁ‘? 24}6\?“@?@‘&? theffHignng hempéngnais ideactighted with respect to

one orﬁﬁ,fré bifdt Radrferd SX'EH Ite% aGo%M L&J. falls within a guardband

assi gns

46. A system that facilitates estimating a channel, comprising:
a component within a transmitter that receives a plurality of carriers within a band; and
a pulse shaping component that facilitates shaping the plurality of carriers within the band in the
frequency domain by providing power to the plurality of carriers as a function of position of each of the
carriers within the band wherein
the plurality of carriers are shaped so that carriers proximate to an edge of the band have

less power than carriers proximate to a center of the band.




observations obtained fromthe pilot carrier. 44. The
systemof claim24, further conprising an artificial
intelligence conponent that analyzes contextual data
and makes inferences regardi ng whether the filtering
conmponent should be activated as a function of the
anal ysis. 45. The system of cld®m 24, wherein the
filtering conponent is deactivated with respect to one
o#7.nmor €Tl dystemadicrairrds, the pkiratay ef tadriers bamngried gglurdifty of\pilot carriers and
ystemthat facilitates estimating a channel,
aph“%%hﬁ?@%?ﬁﬁﬁeﬁ'conponent within a transmitter that
receives a plurality of carriers within a band; and a
pul se shapi ng conponent that facilitates shaping the
4. ur al i The sybtemanficiagn glopdht Puke tHagingatochponert leconfip@@d @nelize a raised
) gonain by providing power to the plurality of carriers
cosine filier i qopRcetion W IBrshpiag theghnrality oheairiem withén thedend.er s
within the band wherein the plurality of carriers are
shaped so that carriers proximate to an edge of the
béhd héalte sybtessofpivedor hapluedity beeasrigs oxmpmdes atpurdlity of pilot carriers, a
ce?tgr of . the band. 32 47. The system of claim46, the
numbeg|of, pHgticarricss (Nehisi ROMET ebdpri ses a plurality of pil ot
carriers and a plurality of data carriers. 48. The
system of claim46, the pul se shapi ng conponent is
c@hf i gurtedystemuificlaimd9pfurabis@ehpriciagiaR €FF T téBForieRt that performs an Np point
c?nn%ctLon W th shaping the plurality of carriers.
InversgirashiFRUEI¢Tel TRRSRRrM WP opRervalipss epteird dogl the Als piletirerriers.
plurality of carriers conprises a plurality of pilot
carriers, a nunber of pilot carriers (Np) is a power
0§1.2. Slhe syftemsyf slaemS0f the [EH e chhonbmtrrtdi@ds VEEHTR b ke RGr.an
| FFT conponent that perforns an Np point Inverse Fast
Fouri er Transform upon observations obtained fromthe
pi | ' : S 1 of i m50 he | EFT .
Cormonan STt gltim 3p, AR URERINEY s Yooy 4G pr ggrins an o poin
Fast Falrgr frd@forfhurpbhentpasrgithesihngsaFdsFlog RPameimt hat
perfornms an N, point Fast Fourier Transform upon
out puts of the Inverse Fast Fourier Transform 53. The
system ' ; ' e I .shapi ng companent
oot dee g R B i DS B R B R f PRI reater power o

carrierg proixemate ega oamterfredibreo fxaa danthelencfmpareddo hewBMEYided to carriers proximate
carriers proxinate to an edge of the band.

rovi ded to
toan e@&‘? Ofl'l*ﬁ%g%t em of claim46, wherein the transmtter is
configured to transmt signals in one or nore of an
OFDM OFDMVA, CDMA, TDMA, and GSM prot ocol conpri sing
tHe sySthesywém of alaim 46, wikkbein feapadtiBMet Radonfi BREPMEBansmit signals in one or

hannel estipption with respect to flooring,
more 036&@%@%@? bﬂ@%r@)h"fé\r TEMNA cand\e$ M psetasal sgmpriging thersystem of claim 46.
carriers wthin a communications band in a frequency
domain as a function of a position of the one or nore

CQ¥ 1 i €k syswint thianintjreves ehmnngl esditiados witdnekpedthe 1008 D omprising:
means for selectively scaling one or more carriers within a communications band in a frequency
domain as a function of a position of the one or more carriers within the communications band, the one or
more carriers comprise a pilot carrier; and
means for extracting an observation from the pilot carrier wherein
the pilot carrier is scaled to have less power when the pilot carrier is proximate to an edge

of the band than when the pilot carrier is proximate to a center of the band.

56. The system of claim 55, further comprising means for determining a channel estimate as a

function of the extracted observation.



nore carriers conprise a pilot carrier; and neans for
extracting an observation fromthe pilot carrier
wherein the pilot carrier is scaled to have |ess povver
ilot carrier is proximate to an edge
%%QO%/‘H%HE\Ahen the pilot carrier is proxinat eP(E’%USaZOUa/OZMIS
center of the band. 56. The system of claimb55, further
conprising nmeans for determning a channel estinate as
a function of the extracted observation. WO
2006/ 019709 PCT/ US2005/ 024613 33 57. The system of
clPai m BBe system efedlaimcifpfurtbenngmpnisiaps for extracting a
| ural f, servatlon f r.0 luralit

Pel'ect Ik for SRRFNE piRARo ST BPeByBots fom bifiit of selectively
C@t‘ﬁnwpﬂbabarﬂél‘s “bmndme bdmmificatys b of cl ai m 57,
further conprising nmeans for uniformy-spacing the
pI urality of pilot carriers with respect to frequency

ghl n HTREM [ _f cl aj,m

fu;f'%l{:gys& Ha I1x§1§tggﬁ?nl§g%§%ns1§§ Ene ns flofc' t\{ﬁci Ly-spacing tHe

p Ipluraiity bfpitaft carpleﬂs@htlﬂasplect&b frequenty Wﬁhlnﬁﬁb coﬁhﬁuxﬁéﬁﬁb@iﬂaﬁﬁ.
claim57, further conprising neans for selectively
scaling the plurality of pilot carriers within a

r89€i Vehe syitbm Jfiaim¥sTt fifh f ; :
conpr i S|?1fgﬁrr\r9nans 1or il t%wg{pﬁ%‘%ﬁ% %{%Fﬁegng%plurahty of
pipilettcageery indinge. by val ues chosen accor d| ng to position

of the pilot carriers within the band. 62. The system
of claim57, further conprising neans for selectively

seal i NPhd ftenPofl RimGA! fuktBErTopriding MRAKTbL §e?écuv<§ scalifithe
system of claim 62, further conpri sing means

uplurqhim@l@tF%msréaw@ysmeewem lter to sel ectlvel y scale
the pilot carriers. 64. The systemof claim57, further
conprising neans for linearly transformng the

eﬁt r ac Tedsysteseof\caiim G0Sturth. coﬁbﬁsiﬁ%ﬁ%ﬁ@f@imﬁﬂn?iym gafte plurality
orm ng an nverse

é er CONpr i Sféx nmeans for per

QERIIOEGPIETS DY VAR ¢hosen aspRiding tepasiiona thecpilot carriers within the
ogz%ﬂrvatl ons; and neans for generating a corresponding
out put. 66. The system of claim 65, further conprising
means Tlmsyptemfcrfmmmg7,afuﬁbextcorﬁpmm@mean1§rfmfeewelyummg fe

ogtlcﬂ%amers at a transmitter.

63.  The system of claim 62, further comprising means for utilizing a raised cosine

filter to selectively scale the pilot carriers.

64.  The system of claim 57, further comprising means for linearly transforming the

extracted observations.

65.  The system of claim 64, further comprising;

means for performing an Inverse Fast Fourier Transform upon the extracted

observations; and

means for generating a corresponding output.

66.  The system of claim 65, further comprising means for performing a Fast Fourier

Transform upon the output.



67. The systemof claim57, further conprising: means

for determ ning that a subset of the plurality of pilot

carriers exist within a guardband; and neans for

assigning a value to a subset of observations that

correspond to the subset of pilot carriers. 68. The

system of claim 67, further codprising nmeans for

assigning a value of zero to the subset of

obger vatheoystemdf.cldimitg, fyitemngfrisalgai m 57, furt her

conprising neans for re hjghly weighting a carrier

PRt e BRANE o s e b B OE Hhlonc s caist wihin a guardband; and
mean@ﬂb%ﬁsf@h@ 4 Rl @ to@A96seP bt SH¥EVRAO thaf Lorr s}ﬁgnf%stbggﬁb%t of pilot carriers.

cl ai m55,” further conprising: neans ?or etecting a

dat a packet type associated with the extracted

og ervat.i on; anq.?ean or determ ning whether to

s@fect i VI SERAIEIAROT o HEthgE CORpS NgdnFane £ agsigning a value of zero to the
subsetfdfR6idrPion. the detected data packet type. 71. The

system of claim 70, further conprising neans for

sel ectively scaling the one or nore carriers when the

d t dat t [ 64 M dat ket t .
g oct o v Packcr dype te o B ol dars packet e,
proxireRERIM &t % e HalARY Bhah @_%Ilrr}é?#)}&matg t an d%d%g:oﬁ ﬁ%sbagd.

plurality of carriers in a frequency
function of |ocation of each of the plurality of
carriers within a band, .the plurality of carriers
czlirpr i se SYSEM (thdaé'ﬁggi @Ftﬂﬁrﬁiﬂ“@r@’&gé carrier;
debarmi i ' . Lt , R '
DS o Pe® bt Il RARE kel syl anc
caearisdor deitermening tvhetheiatbaeleativel yegcalnbk driveorphdrotargi@fsrds@rfunction of the
detect & scakeg to have | ess power when they are proximte
FOBERP LYY the band than when they are proximate to
a center of the band. 73. The conputer-readabl e medi um
of claim72, further conprising conputer- executable
i H_St r u&heoﬂgelhmfx:laﬁﬁtgg,rﬁugthérrugntphaihg_trﬂ‘eappfolr @élecﬁt%[jyi s?alingdthe one or more
._exi st uar dband; an assi gning a pre-define
Cw”m§SWE%aF§k%ﬁ%36@§a¥ﬁ SIS 8 4gﬁﬁﬂd¢ﬁ@a er-readabl e
medi um of claim 73, further conprising conputer-
executabl e instructions for assigning a value of zero
t 072-heA obwputeateadablcmed iesganihigrgmpotet-beecpiabt inQalckib®y for:
75..Thelco?Eut r-teadabl e medi um of claim 72, further ]
SRS ARG Yo%tg%&fréefs- INGAERAVERAY IO Maitha & lypetiasnef 1pgstion of each of the
lurali8SdficAR ek i 1 ' h xtracted -
p gﬁgser \_/ta,et S{]\gﬁljﬁn%@nﬂqb% @glra{?lé){ M{:b%%e??%o% gr‘sg?i% sl)f(gt cartier and a data carrier;
clstppmireng logatetas loé therpdloucarddr vaithan the band; aRd A
roprocessor t hat executes instructions for

Eé?{%‘? e LOSH YA frere therpilogcaryigravhereiat r uct i ons

CONpr ithd Mda ca?ﬁb%ﬁitN@}Bi%/O&\g%rxiggéntje g%lt%gtrgirhitai@%%s%?o?%ewhen they are proximate

frequency domain as a
to an eng“;%éhﬁ band than when they are proximate to a center of the band.

73. The computer-readable medium of claim 72, further comprising computer- executable

instructions for:

determining that the pilot carrier exists within a guardband; and

assigning a pre-defined value to the observation.




carriers wwthin a frequency band, the carriers conprise

a pilot carrier, the pilot carrier being weighted to

have | ess power when the pilot carrier is proximte to

an edge of the band than when the pilot carrier is

proximate to a center of the band; extracting an

observation fromthe pilot car |3ﬁer and linearly

transform ng the observation to facilitate estimting a

channel The?c@)mpﬁtadaeaiab)lamh@eﬁunﬁ pheisim 13, éﬂtlﬁebmgﬁsliﬁgi\ﬁblﬁ;ﬁuter- executable
nor e .conput.er ents, conprisin a sj.gnal that

instructiggs, fqr g‘H%PW%‘P e 509 &thepgr@r\ﬁﬁlpfa)goréeépwdémg fortbe pidrtgarrier.

with a level of power for transmssion that is a

function of a location of the pilot carrier wthin a

f 7%quenﬂy& dompﬂitesmeetdlabﬂt: nidd@npbf @4im TRfurtieF chrapridi@sSomputer- executable

it is proximate to an edge of the band than

nstruRBR e Bt e TBRE ot 6 Hcheng Bhe SrtackHbBHEIOn
76. A receiver comprising the computer-readable medium of claim 72.

77. A microprocessor that executes instructions for generating a channel estimate, the
instructions comprising:

selectively weighting carriers in a frequency domain as a function of position of the respective
carriers within a frequency band, the carriers comprise a pilot carrier, the pilot carrier being weighted to
have less power when the pilot carrier is proximate to an edge of the band than when the pilot carrier is
proximate to a center of the band;

extracting an observation from the pilot carrier; and

linearly transforming the observation to facilitate estimating a channel.

78. A data packet transmitted between two or more computer components, comprising:
a signal that comprises a pilot carrier, the pilot carrier provided with a level of power for

transmission that is a function of a location of the pilot carrier within a frequency band so that the pilot

carrier has less power when it is proximate to an edge of the band than when it is proximate to a center of
the band.




