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[0004] In contrast to the ébove-descn'bed 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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subcarriers utilized in pilot transmission. One exemplary conventional manner of

obtaining a channel estimate is to assume a channel length (e.g., by utilizing a cyclic
prefix), and thereafter analyze a number of observations in the frequency domain that
relates to a number of observations required for adequate channel estimation in the
temporal domain. More specifically, a defined number of pilot tones provide a number

of observations of the channel in the frequency domain. Thereafter, a linear
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[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.



conventional channel estimation systens/nethodol ogies.
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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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[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 i)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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[0881or k s ulmhacesrdadve witht @rervetmork timbodihentssyd icenespbyding
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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108, then there are 15 data carriers between every two consecutive pilot carriers.

Furthermore, it is understood that it is not necessary to fix position of the pilot carriers
104-108 amongst the data carriers 110-114; rather, such pilot carriers 104-108 can
change according to an algorithm and/or parameter. ‘For example, positions of the pilot
carriers 104-108 can be altered according to a particular increment, according to a
randomizer and/or pseudorandom algorithm, or any other suitable manner for altering

position of the pilot carriers 104-108.
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I'tates OV\EI‘I ng Oor assocCl ate
cﬁhv eartiessr(both aleapitoe lcarriers 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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Rgclzo%iingl%l, E)I(l)e (grhnelor%%rtlﬂievl\giiolt carblers qb&- 1‘3 %!cu; ?al?ll \xithillfthe guardbands,
but the equi-spaced structure and number of guardbands is desirably undisturbed due to
mathematical elegance associated with linear transformation procedure(s) (e.g., an IFFT
procedure). Conventionally, to maintain the structure of the pilot carriers 104 within the
band 102, rather than simply dismissing observations relating to the pilot carrier(s)
within the guardband(s), observations acquired from pilot carrier(s) within the

guardbands are extrapolated to some value (e.g., they can be assumed to be zero). This,
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efficiency can benefit from one or more embodiments of the system 100.

[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



center of the band 102. This filtering may be

understood as an attenpt to artificially enforce
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refating 4o 8 64 QAMwlatapagkesl (Thalpacket 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



subcarriers utilized in connection wth data

transmttal. For exanple, a subset of such subcarriers
wae@wodef7pned as pilot carriers 204-208, whi ch BEBUS2005/024613

designed to carry synbols known to a receiver a

priori. Furthernore, data caldiers 210-214 can further

e_jncluded wjthin the band 202. hi_accordapce wth
G5 gl et s RiHrbET2 TBRY ?v%fﬁe%awif@?a@gwﬁﬁepﬁa&ﬁp@eﬁ (eg. 64
ORVEdatPhacketsf Y tRLheBeiPdrl 206 (RREL (iR tteRBE 64 %M@ﬁta?ﬁckets, the
uniformy spaced anongst the data carriers 210-214

packetirecoghigioh sompoldt 2 Theangichseta sygithi in dgtapedker damehand e

ek atocl el 6 L o 207 P PEDAR o BRGP e,

iBfgMatiorfcdnaRireRy&DIoNbE flter tgger 22Dewhiek ehrvheredfiér dvtivate the
al so be associated with a satellite, a tower, or any

fJtmd?2.unit that can receive si gnal s over a w reless

nel . . ' . 21.6 i .
BOR0e) SVl Tog cRah Bl bR ahaE MRty
weights ecntgjbutices of dtegpiloacireers2Pp98 ahd theadasangaireers 210-2h4 based

pilot, carriers 204-208 anpd.data.carriers 210-214
3t RaF LB AL FREB POXIALY Ofeaeh ppiegicr g0 4atg £ameRiQaR gige of the

hReked. Il hetiRALKEntHRERANbE Hifdt cGRIERCIHIYatZhPri &S Eroximate to an
determ ne that the synbols are so related. Further,

adge opthelbend 262 argieighted dovpueenthar plotearriensand data carriers near

i.nst ant usl egogni ze swtch.in dat acket .
EFAY AR e Pan B ol Rt Rafie AP B ariers 204
203sdnd Meedati BBribrs|200-20 2 khuses the 2B4nn2 Sstiditioh MSisd Woadr to be
carriers 210-214 can include sgrrbol s relating to a 16

redipged yith fssReRtlo 2 vasmpRERftheband 202, dde g improves

SEARANE i Refts Bl RAEEE b T B LGttt gporsto
high sicaalpdfidieticyl ag aredst anfbrite bfsubicareiess wighie tlefbatld 282 are subject
packet currentl ei ng.received by the receiver_ 216
toridechice apist Hovh s AsHribdiBeKe fie %ilgg eﬁ%fre_ayffects of channel
ORANhiBPREd Q@nﬁhé) é&?a!ﬁﬁ{él &B’eﬁlepellfﬁanﬁin%!a' Hiehr trdnsBRhtistlg., an

whi ch “i s 'enpl oyed to selectively activate/deactivate a
Pt T g@pine)i uplon obsdreations extrastedXi@n segolot cargets@04-208. In

SRR 9 RS o B R b PSR e
sfeﬁa@ﬁﬁél%f abtoatddQE R eBdctivdi8d Galle eSaRSHZRbEdHE s PASEmhERS an
and relay the information to the filter trigger 220.

efige of thethapd t Forgyampiep of theyrbovpwlescatbed ﬁlts@@g:wcgﬁav@zlh affects

[ r LLt r
Sl eatifies AUED e i SOcir ity BEFEEEARLILOE
dstiniating sidceaririees pradimatdertbabirdredgec Assoeiating tHoAlted @22 and the

ackets, the et, recognj ti copponent 218 can
¥ @%C%W%ﬁa%iﬁ vt f§e. ewvet 2T mRles aﬂﬁzaa@e&g HieAdlter 222 to
BedBine TR Bl Shelt the'ifeP2ID LD eRAGatEP2nd Feabiiv 1AM cdatdthg to

packet. Such information can be relayed to the filter
packefdermat 20d/omperédrmange. t her eaft er activate the

[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, ...)

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,
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carriers 404-408. In particular, 32 pllot symbols carried on the pilot carriers 404-408
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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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[%bglflal 'ty Igéferfr{ngqg ixl]g%}/S-%E)rrrTlae{h%dologies relating to lowering a noise floor

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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WO moshes7enbodi ment relating to the system 400, PCT/USIV65/024613
or nore of the pilot carriers_404-408 are resident
wi thin a guardband of the badd 402, then observations

r.el a t heret o can be. as med to .be zero. Variqus.
RO et Eae o030 AT b ISP St oyl i a state
cﬁ@gfaﬁhe MoRb R Ebtiall 1H1§§ﬁ@fé@tab@ﬁnég Bé‘ke@ﬁfb%rtétimﬁlénfehﬁthe following

af or ement i oned assunption 0] The frequency domain
wphedelagiesns 424 within the capturing conponent 422

t here e
BT The SR ioRi Ut e S MedPRY P RERGHGTN:
chanf) raemﬁmﬂaaﬁubﬂimmﬁersf)@t rshigh-lévieFdata padkietsds {ieRatedeAt 502,
frequency domai n gbservations 424, resulting in, a

%%@aafleréfané BURtopEIH S SPicted R yfilizgfion leéeﬁamgawélﬁnplglore
ReificAR), a tRAAGRIEHA 9haa i iny | for e§arhlt5'f@ (? M‘EHmﬁlQmﬁétin’ll stem
Iscard observations refati ng to ot carriers wt

mhhadmldtﬂtbdof athogonalsubcdrridng lvgterean suohtsabcapfiers are modulated

itl on (#ect t the | EET,

i uakiysbes
ubsHTIgSs GHIPLETRIRS (it AVRGISHg to 2

xfebaval ;er)tr t&@éiﬁg %&vé@”caﬂ 88 dbﬁve@&ﬁweaahuump QWBie s@bcatriers, and
After obtaining the observations in the tinme donain,

ehservatiensaelating tnbe seceived D}letcsyrrtbQISapaF bT eoIpiayeh tnestiagte a

per sy atdons
SHRbeID b e el R MLb PSSR B 53R s, an
such pilet daktxtsl ereal¢sicdifpiut fortite spacédl athibrigst slUibdrTiers (e.g., data

perforrred b\y})@nhe | FFT conponent 428 and the FFT
Khina3endn t he wei ghted frequency domain

1% & Vat ' 0&155(942ﬁ}e| Og&?&é&@%er ecfgi PG HriefSrk SBIE i e Beduincy

reduced noi sé conmmuni cat 1 ons
doma)h based ahlegst-ih pare hpdapczsﬁpma#aﬁhn t{eshant ofisuch4afpieid (pélioa

GPEGH B 194 Cepiert{ Vo s IS0 SPHEvHSRa 1S fe aifgbmeels on
11]13 gllﬁﬁiu%‘ém@@ nak Weh 4k 'sﬁﬁﬁol@ Bp&hﬁe Bh{a‘?:talrfé?sf drb Séc3ived4nd Q&Ied in

data carriers 410-414 (e.g. observati ons obtai ned
tthh @eqmmnﬁomem@ﬁn@mu chqduw doromnwilfi the scaling iscomapleted@at a
htln roves mation..due to . .
(51 ey e b R R FuSRE R e S Bl b raigg cosine
friteksor, thefiké. NEorwhiible] Afolsseiviatib® bbthingd &0fH04 it carrier or data
cont i nui t%/ across edges _of the band 402, even though
eiTigraears band:adae Mill be sraled flonpy meksrivhen sompatsd te a8 obssyation

GBS TApiloP el ok GheBRSREVALLARS £ e lhf. L e
requency doma e

I'n to provi continuity across edges of
0BsSlband 4805(s; pdot damqnemfa @xtmpogatbd fremrthe band, and scaled

t.ransf.or nati.on, at| ng to the channel
BRIt e ebtEined Bor E SR P CEER. ARy A FRRPRgiAen
Ag&rafinedan B utilifdd 1BfcohMR1ibARskh AR Bacting 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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observation. This has an effect of artificially enforcing continuity across edges of a

frequency band.

[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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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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%%t c’an wa ?chqrafgct: ot E%gtrvsy alt( | and Thake Vlenrfergrlljcleg Ingglaredir?g %?ilcgbiﬁ%nand
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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[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 1s typically needed to
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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
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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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doAflinkWOH the BpEHKY ITX 84t8 prRb@bE 122430An pRstietd teaftit AAG and provide

from pil ot carrler 1112 (which is proximate to a

dasmeranbady. AmOFDM meadutator11PB6 ran mepiv ged sikijnlexcdata symbols with
GRS B0 B 55 oo 00 15 8P oot

T8 pildolsybels aargley urideﬂdmahireP,g, atibdafriens thiat Ese baén asslgned to the
receiver to effectively weight pi]ot carr|%rs and
ul

- terpmakl 204, fp% plag tr@ﬂ%mésl%em%a lmreber ok pilgky ﬁagp@rS&m Fﬂsthe
%@ﬁ%ﬁﬂ BY sERBRANSEsirARr {1 ﬁ@sft&ﬁfau?al Qfa@f%ﬂanp%elewbnot

estimate |8 assocl at ed r noi se floor
sibemrrienr(Pa) éu theodavominkntA tassmitietunitel228 van thetmaftequreseive 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



[0069] Referring nowto Fig. 12, a block diagram 1200
that includes an access point 1202 and a term nal 1204
WO mosher7oexanpl e, a spectrally shaped OFDM sysPEDUSH05/024613

illustrated. On a downlink, at access point 1202 a
transmt (TX) processor 120628 ecei ves, formats, codes,

e e
Miﬂﬁﬁfél t€9minA8 chX %sﬁﬁfjﬁh(ﬁts%bélg Q&Ju%ﬁﬂy 6% tlﬁ"iﬁlyhnk on respective

processes the data synbols and pilot synbols and
3ssignddciets of palot wmruﬁrsgvmeélmmﬂt subagriiv satsieAndregntenlagrs. For

g]élb(ﬁ, gflﬂag ?@e prgg?,?scbrnl% 3B géﬁ) ger%é’raln aﬁtraggllaﬂgr %?ﬁ%r 1Pte latlon as

ne8dGEdr tHeheatinil Sstiainandnitialnfréfbidyreshonsd estitnabé fof ﬁfb&fﬁlfhk for
synbols for N subcarriers for each DM synbol  peri od.

thrﬁ&ermmh 5304 deryasoleast éﬁa‘i?f%@laéilﬂﬁlam@y}?ﬁ &wonﬁgueﬁwate for the
gﬁﬁgmgll er Eelé!&ioﬂeaﬁ}dggbt Qinaﬁﬁlgﬂ)u%ﬁés’y ﬁ%é;b%[ge ?df'tﬁ@@l’rﬁmal

or exa ot Sy
16k \Aeframenc/}exresmmtse ostinEte ﬁir escbieaminaleras bepaligid totthe OFDM

iﬂ‘z;nbmao{at% gas % be dtl?lli I Yig\ﬁr)lg nt I olgg! 'trllt tg%li(l:lpl%lt ]%MPI'OCCSSOI'S
%8R8k $2 5P E ekl SPRrdlioniad tlﬁrhc&éb Pbiﬁik ?Mﬁ-lfmerﬁﬂdahum

the data synbols on a substantially simlar
Ismctaveﬂy eMenipheudRON3edd 1 a4QJ¢an1m;dgwdrte p@aft pragrams and/or

B8 R R hPEGHEFE 1280 B0 R s igpoqoa 1220

@n @6 beGitiBz&f topeffotn Vafioleofipattivasiol d2rive ieqiend ¢ hid impulse
spread in a wireless channel. [0070] A transmtter

rgsfonse estimagasrior the aplik anskiorarink esnectyelpafs descabeghabove,
@Y&P?A@é dtfiQed ?@F&@H%@&c@é@%%zbf aF e Eé{n?nai‘ 1204 to
ownl I n S1 gha Sul (0]

r transm ssi on over
sslectiVely scabdpiton eymbb]n accvediay eoppavitiorewithitliarbmnd of pmi subcarriers

trapnsmtter uni can be SSOCI at ed
W%ﬁ%m@% i $‘f‘i’rjﬁte§1&8 ﬁa%ge Heq %\ﬂ%‘éH‘gc%dgqch@ﬁ‘F’? fhagpel

dsAnBfibeitdonpleledhape a signal . This downlink signal
can then be'transmitted by way of an antenna 1212 to a

[90%3]al i t y Fofr mudtipleaatass OFBM gyfitergs (e, anearthogental fizQuiency

t 1214 [ d th t t ] | 1204 .
$sRR PR AsSesTRRIME) Siautths) b Pl LA cp gt
SonBitdéntly@nahé BFIRKY For 'GTFUMA%HB)mﬂ&Q‘%%te ip#ldt subcarriers can be
conditions (e.g., filters, $n‘gﬁlfles oifre gquency

etd caronestidiparatesteraimalsy Fetes anatmgde@cgp@ pheHoerieg effect can
by et bg pAGHL S BRTH &2 orinaF il e
geramgibaed (possiblyexcept fat guaaibands).s This qbﬂdashmcarae]r stﬁmmrasan be

- oot SHE8 o O VA OHBR PGB LRt T heiel estimation

@Efﬁlléiiés ABschibEd hQBRI @h ibe 'ilnfal@ﬁx*éht%h %SEQM&%U? RleSnd/devites. For
time domain, renove the cyclic prefix appended to the

@ammle; muwasa,, seftwars f arramontbénation dherend cam hersployedito obtain a

cﬁ%mneq estlma egrp a6ccforrdeag<l:'leevr\}ﬁl¥ ogg of 1incr)]re 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



using an i V-point FFT, obtain N received synbols for

the N subcarriers for each OFDM synbol period, and
w@e@eiotgoy ecei ved, scaled pilot synbols to a pPODESH05/024613

1220 for channel estimation. The OFDM denodul ator 1218

can further receive frequency®response estimate(s) for

the downlink fromthe processor 1220,  perfor at a
Q25 T EPTEBIP o CEParted BEPODEneaican oy ABBH b i prs through
HabamdauiRe ke. § ShioBBHES, fificions, &9 thiffefdrbné bAMSHE fuh&fbns

data synbol's),” and provi de data symbol estimates to an
deycrihet diereim cBefoware capbe staied iIRetwry speloesdbe memppp pnits 1238

d lates (e.9.,. S | denaps), interle
HETRM R4 st by By on BRI BERIGY b BT P prot G 18] Sma
1220f Ménétguaits Eindseaigplengentettieithialpestebior(shér dahist external
denodul ator 1218 and the RX data_ processor 1222 is
thergton ppsbepmampnicafion lnes/techniguesfgeilitating gither copBeumpligy are
T .
A 08 PO I GRAE 1 568500 A0 amped o
[P0Dtessor WA2thasbeai descriied abeveinekdepedantplesyafiont sr fnoom
active pilot sybcarriers a rforms channel o
eé%ltqdﬁ_a?ﬁsnﬁé% ofjeass, B%pr"éﬂB\_%ég dageabe FUT¥SeRAevEblspombination
R olipbhérd &6k hBth68818&6¢ foP PuMboldd Pk AthéREniHadn¥nts, but one
Interpolating as deSired to obtain channel gain
dordinanyekill inrth¢aih mayiréaognizg thap meoy fgthse aembiaasonswed e

Pdn js a er of ..pilot subcarrigrs for downl i.nk

rePrlfnds SR EpbasiceS rsaiirle Alehuntdy duf PhBvd¥ys
ddaeritsba\Metdinm ke imehded ttiefi®rdca all sedtesliertivonk ahodlfisqivhahsed
taps of the inpulse response estimte, and deriving a

Yargpns thatcfald mathiry the spipis andscopergf e pppended plgias. (fusthgrmore, to
i k" b '.

Sy oA L inch el 18 ol e B R R AR e

dyimspdueh tekm ©Omiddhded dolbainciusiv2ah a m@mnercsdailaetoansterm

ul tiplex data synbgls with pilot symbols, perfor .

%UPHPP%&u P%\?‘PS}P, SUY&d lsp‘PIF\r/I?rat@Q Jhep FB%?F%&?‘ aﬁﬁ%ﬁ!‘%&’/ﬁ‘ﬁ%l’@d ma

Adhg . pilot synbols can be transmtted on Pup

subcarriers that have been assigned to the term na

1204 for pilot transm ssion, where a nunber of pil ot

subcarriers (Pup) for the uplink can be substantially

simlar to or substantially disparate froma nunber of

pil ot subcarriers (Pdn) for the downlink. A

transmtter unit 1228 can thereafter receive and

process a stream of OFDM synbols to generate an uplink

signal, which can be transmtted by way of the antenna

1214 to the access point 1202. [0072] The uplink

signal fromthe termnal 1204 can be received by the

antenna 1212 and processed by a receiver unit 1230 to

obtai n sanples. An OFDM denodul ator 1232 can process

t he sanpl es and provide received pilot synbols and

dat a synbol



estimates for the uplink. An RX data processor 1234
can process the data synbol estimtes to recover
wo e@bhiwodat a transmtted by the term nal 1204PCEUS2005/024613
processor 1236 canperform channel estimation for each
active termnal transmitting2dn the uplink. Miltiple
termnals can transmt pil ol s concurrently on
the uplink on respective SﬁéAzﬁgg sets of pilot
subcarriers, where the pilot subcarriers sets can be
interlaces. For each termnal, the processor 1236 can
per f ok methddr fopaldating Bhamdl etiniatibe eRet iata witclas cof@dldttations
for the termnpal, obtain an initial frequency response
BYITPHRERY, $ORPHSNE upl i nk for the term nal 1204, derive
ale | [ 15.6,:a51 |
Che tarenrd7 s ALEI AR col R T 8 pHISERRE R RL TRy e band, the
dataedrriérand pilotearrierspalad es & mctibre of £ lachticn witRifi4he Hand of the data
frq@uency response estimate for each term nal can be
Bresiead 8P AR OFDM denodul at or 1232 and utilized for
dat a &ﬁﬁﬁﬁg'aﬁbb%ﬁfbﬁ rbladhg {0hE MM d pilbh BarBeRGRESOr S
1236 and 1220 can direct operation at the access point
1202 estichatinga chanmelasia fupdipn ofghpehtaineddlserviebomry units
1238 and 1240 can be enployed to store prograns and/or
code and data utilized by the processors 1236 and
2.220. Thehetho@6£85i01 §, fhrB&E cdffpritiagPefofiniak 90inB& transformation
utiljized to performvarious conputations to derive
ynopdhephiginghebseRiatiPBe response estimates for the
upl i nk and downlink, respectively. As described above,
filters can be utilized and associated with the access
Poi ntTHeAG&haddf ¢lhen 2 dortheralomp?iSihgtperforhiag tan VEF T operaticn on the
i l.ot nbol.s according to a position wthin a band of
@V@B?léﬁﬁﬁﬁ???ers carryi ng such synbols. Such
filtering can reduce a flooring effect when channe
estimation is conpleted. [0073] For nultiple-access
4FDM Byesmethrad pEclgim 3 durthertdoopoisial perfequiag ey FETdpsiation upon
mul.ri pl.e cess..(OFDMA) systens), nultiple termnals
]@§H&f$g5§W?ﬁw%%ﬁ@épTentIy on the uplink. For OFDMA and
simlar systens, pilot subcarriers can be shared

anongst disparate termnals. Filters facilitating .
¥-educthegnetbed af ¢lpign i fyghearfoomprising sy Bplying thy pidpticarrier and the

ddestAR \Vﬁi‘&fs Fhdt 'a}eostele%féﬁcag Bg‘nfdrti%nfo? chﬁﬁl&ﬁ otf(ﬁgéﬁiﬂ)@ Icarrier and
span an entire operating ban possi bl'y excep or
dpttacathemnds) . This pil ot subcarrier structure can be
desirable to obtain frequency diversity for differing
term nals. The channel estimation techniques described

g1er ei TheLaBthBE of EBiInt SERHAS JoH{p%ﬁhQ: various
means/ devi ces. For exanple, hardware, software, or a

conbi sekectively s¢ading ofpluralityted pdotptanyers anda pliralitnofdata carriers; and

channel .estimate in_.accordance with o or. nor .

ot or SN e S U ERER D8 BEGe . Sr AL cFERd s data carrier
oRigRsSiontcerttr bStiRMah®iRd afvadight pasigdd 18 Dhk BRinogdof a pilot

pur poses can be )

carrier and data carrier proximate 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.



i mpl emented within one or nore application specific
integrated circuits (ASICs), digital signal processors
w@ DBRe)97odi gi t al signal processing devi ces (DIRDBVS2005/024613
progrannable | ogi ¢ devices (PLDs), field programuable

gate arrays (FPGAs), processgﬁs controllers,

m cro-controllers, mcroprocessors, and/or any other
sui tabl e device/unit or a conbination thereof. Wth
9.eSpeTHe h&hS@bL VRES, the pAABNSbe BH 64OAM Hata Packet.
accordance wi t hone or nore previ ously descri bed
enbodi nents can be obtai ned at Ieast in part through

e C
#ﬁ ofher('ggtﬁh](? §fn éelglg?S fuﬂﬁ&fc‘én %ﬁ%ﬁ %@éeﬁ’% VCIK SCalr .the data
cﬁﬁfiérvmd ¢hegsilot barist apondietattionr 04 partisulahpaketitipe. me rm ry
units 1238 and 1240 and executed by one or nore
processors, such as the processors 1236 and 1220.
Menor ¥hedfikthsa Gf"aaﬁﬂ?l ?J&Qtttzge Wiy AM 4k E§(9(re£. s) or
ere

can exl st externa connu Icatio
Il ines/techniques facilitating either configuration are

gt ﬁ elsqa}%t %ggﬂaﬁi g gr ctom[pgéx-flg]se dti{el%gcgh%égﬁiaurﬁ{ty of data
EHRS &S bRP S pRIPANME of mdtléaﬁerse NPy pAoEcaierBffuniformly
enbodi nents. It is, of course, not possible to

sheeed thioughew the femveasxbasde conbi nation of conmponents

or net hodol ogi es for purposes of describing these

enbodi nents, but one of ordinary skill in the art may
I®cogTiezaethbabf ciainy 1 ffurthéresonpeigingnat i ons and

permut ati.o iments, are possi bl e.

such
AccorissgY YS‘EaA’é‘gérPé‘bfél“r}‘é%ld% ta fagiery Parabifyofpilot carriers; and
nt e I
Irmdl P% I"ons an %%ng;élﬂé%xlﬁgﬁl%f? HB%B?HH? et?]?%w%rhoef 2

spirit and scope of the appended clains. Furthernore,

t ext erm"includes’ iis used._.in .
b€ hefheTiefa kP  oBuhe Smpaiing, s EriveLf siehgs teath carier
e pﬁotlcﬁﬁi%'ﬂﬂﬁdletfﬂ: Q&cy%hidﬁi MQ rh&w’tbr”anner simlar
to the term "conpri sing conprising" is
i nterpreted when enployed as a transitional word in a

ai hod reduci n
B G ponl T4 iRob Rl it BEPRRRL
envi ronnent , conpr|S|ng sel ectively scaling a data
carrier and gllot carrier within a frequency band,

the d’élieametapﬁi pPEslaigh g, fﬁrth%ﬁcoemrasmsrse’@eta‘reésdsoggn&the data’carrier
ddNGE RSt ¢ xffh%a}‘} ¢hc dBFHa dth8rRafdp! the data

carrier an rr| obtaining an observation
relating to the scal ed pllot carrier; and estlnatlng a

annel cli f the oht.ai ned observati.on..
Bha" e Rnge obfiaim, £8, Brdr PPk BRPLDRE BEAteiAG fler to
delldRERély sEAO e Hat¥Blalr®d? 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.



upon the obtained observation. 3. The nethod of claim
2, further conprising performng an | FFT operation on

wo b@wooitzed ned observation. 4. The nethod of clBCTUS2005/024613
further conprising perform ng an FFT operati on upon
results of the |FFT operatios? 5. The nmethod of claim

further_ conprisin Itiplying the pilot carrier
g?nd t Hs msthed li‘lme]”gfwng‘?fépﬁ‘@gs‘lnﬂét are selected as a

functd ; [ i I i fers:
carr et By SARRE s PRy of Qe RhurRls S0 Etol 6t B! Parrcrs and
sel ectiggetiyg the pliralty »f pilot Gimigry inoimei | ot carriers and
a plurality of data carriers; and providing a greater
wei ght to one or nore of a pilot carrier and a data
AT I i Fie REASA OBI8int O fartk@tbiprisingt he band than a

wei ght provided to one or nore 01g a pilot carrier and

dat a detarminipg hebtbe prlptcamaeraasidesgitiyn aignardbant and.  The
met hod..0f: ¢l aj - Cconmtd Si ] that an
obse ra\%ggil;l 0 g a?)é‘mgtq ? ﬁ%ﬁbgagﬁtﬁ% %Pd%g g lr“??lg ?’%\I}A{J{gﬁlﬁ% a
guardband is zero. 8. The nethod of claim1, further
conprjising, selectively scaling . the data carrier_and
the pThedfle%f of @?lrrug@rﬁna}&r@e BHing Assiging 3 vl gf zero to the

cﬂﬁeﬂ%@ﬁo&%&%ngmﬂé ilgeL ik, of claim8, the packet type
Is a 64 QAM data packet. 10. The nethod of cl aim 8,

further conprising ceasing selectively scaling the

ta arritﬁr aﬂ% th Ei I ot1 carrier .u%on det.ect i og. of a
rti £on grthpdeldem % © WEE OSSR R G S P MR L B one OT
bR dTadEdM, VFBN A, eDMA QYo taad IG5 ehvirohdnent.he -
nmet hod of claim 1, further conprising selectively

scaling a plurality of data carriers and a plurality

pi 40t | . Lty of pilot carriers are
%j;ii foﬂl;l?ﬁ?&gégég‘gc}&%;’gﬁaﬁ%ﬁo%ﬁé%ﬁequency band. 13.
The naxtdapelatirig & ebseivhtion froinfthe pitairgarries) the pilstadanidr irastdeg
scaling a plurality of data carriers and a plurality
withipia Ferdband; @ds; “and defining a nunber of the

pl ur alkitbWinefs WA i .spgower of 2. 14,
The anégtk%lgggfxﬁg{eg? rtr}%i{xwfagérltgﬁgr%%gvn&glpﬂsi ng sel ectively
scaling the data carrier and the pilot carrier in the
frequency domain at a receiver. 15. The nethod of
claim 14, a nobile unit conprises the receiver. 16.
The nmethod of claim 1, further conprising selectively
scaling the data carrier

24. A channel estimation system, comprising:

a filtering component that selectively scales a plurality of carriers as a function
of location of the plurality of carriers within a frequency band, the plurality 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.

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.



and the pilot carrier in the frequency domain at a

transmtter. 17. The method of claim 16, further
wa@ovpH0iEsing enpl oyi ng a rai sed-cosine filter tBCT/US2005/024613

selectively scale the data carrier and the pil ot

carrier in the frequency domdPn at the transmtter.

18. The nmethod of claim 1, further conprising:

selectively scaling a plurality of data carriers and a

1. ur afid sefn Gl RRRIHHRE SomMmiin PLESRPSHREthEMNs MBnfigured to

poi nt I nverse Fast Fourier Transtorm on observations

reivfoainraedV A rodmh Inversepfast Eouriey TodnsfririnotpopdYarabseryatiagisebtained

[ n er.of, the.plural.ity o ilot carriers. 19,
e B P BT e oria Bl et i e Y 2o fmedt ot
scaling a plurality of data carriers and a plurality
of pilot carriers; and staggering the plurality of
-1 ot Theasystieay of glaim: 3 Tfurthepcomprisinge perapesientihal icenfigured to
éelllf S 1%0 it F%'sﬂ%uri%eg%gﬂoﬁh 09 edchithte LBGihS Qhrlfﬂ&{deﬁéy

esi des in a guardband; and assigning a’value to
ddisainbsamelt i on relating to the pilot carrier. 21. The
nmet hod of claim 20, further conprising assigning a
val ue of zero to the observation relating to the pil ot

FR 1 1 Bfle sgtg m of ¥l G Pirafily@Pitdt cdrfis ‘ﬁ@a@?&ri& %Etbnl\l/f

conmmuni cati ons environnent IS one or nore O
O-DvA, CDMA, TDMA, and GSM envi ronnment. 23. The net hod

claimil1, f her risi.ng:. extrapol ati ng. an
Bhser Tt otsinieiass BRRUSLGKoeEPt EPRES i SR Sherd o,
resides within a guard band; and assigning a value to
t he extrapol at ed observation. 24. A channel estimation

3lst ehire wstepr ofilain: 265 whiereirsthie ddteriBgpompenent isgenfigured to
} . 4 ' :
Yl BTSSRIt g BRPER Fey band when

varhpuired 1 o weghteneyidébtod, catrier ppdximatel tb yn efigecafithe feguency band.

conprises at |l east one data carrier and at | east one
pilot carrier; and a conponent that extrapol ates an

%%Se“r‘ LRl SEQRIME, atreéeﬁ%ﬂ:orﬁﬁﬁsegict)l#eoﬁltéfﬁ cbfifponéht.

annel 1I's estimated as a function t he extrapol at ed
observation. 25. The systemof claim?24, the filtering

nponent s conf.i ed to facilitate,r cing a
£ o0r Thits vl helench. ffebin et rorapriien e ThiFnR prappent
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.



26. The systemof claim 24, further conprising a
plurality of pilot carriers, the nunber of pil ot

wea006/0e9789 (Np) is a power of two.27. The syst eP€D1S2005/024613
claim 26, further conprising a conponent that is
configured to performan Np pbint |nverse Fast Fourier
Transf or m upon, Np obsfeLM atl ons. obtained fromthe

P | ot Theaytemad clamp4c b eLsnising 41 mijyawfcamponem i¥ configured
tB 'bﬁﬁﬂﬁé'b%léd%‘%@bﬁm‘ﬁg RElg to 2P1urdB§ T HRbEPnolsdaidd chla

further conprising a conponént that 'is configured to
phanafityrofiselectiyelypssialed pHatearfierari er Transformto
facilitate obtaining a full frequency domai n channel.
29. The systemof claim 26, the plurality of pilot
AT T | FeSsySteaFRlaa¢ 2|4nwhbreﬁ‘1 thé @ltericdinsdne it @mptiséd dlpulse-
26, the plurallt pilot carriers are equi-spaced.
shaping Gempgrenk fha C’élltaé‘F%ﬁCQ]@lg iR et lepst opp datp cprmisy %the at least

t to

SRTRBrEhe, el B p BB b AT Bond O
when conpar ed to a weight provided to a carrier

roximate to edg t he frequency band. 32. The

yst ePRepsiema aWL%tGEﬁ the puleERiARREOMRADCRY qnfpzwsr?gralsed
SR HMe o fag’iﬁtateT g?ﬁhr?é’ b aMeddt onk @hidcftier and 1R2% [BadtloRE pilot
conprises the filtering conmponent. 34. The system of
a@madrm 24, a second pilot carrier lies within a
guar dband, an observation relating to the second pil ot
carrier is pre-defined. 35. The system of claim 34,
dhe ohmesyviein ditldim 227 Arthef Edgstisiny PRigpefif cotponéf@hat activates
system of cl ai m 24, the carriers existent within an
thr biesRe eampongt upphanalyzing mdat ReFkEtDE4, f ur t her
conprising a trigger conponent that actlvates t he
filtering conponent upon receipt of a data packet

4md ulM’?temilstbm %ﬂjﬁll@{%ﬁﬂﬁ@éﬂ&Mﬁ;&Slﬂﬁlﬁcmm} thét extrapotates a pilot
24, erein_the filtering conponent i gur

s teqlyaliyafgansrs Elefﬂﬂé’hﬁ?éﬁévl Hio ithie as@ar‘%ﬁleg and
¥izheVvAhe fd SUs %&onsfdﬁ C?tnlﬂﬁrfr PR it @%‘n@ﬁ anal ysi s

conponent 1s configure a|n scal ed observati ons
relatlng to a plurality of pil ot synbols carried on a

2@5%&0%% ngll ectz‘lz gf?nlg?el%l | f!glo%rp flé llnffbglsgence c¢omponent

ﬂa@ﬂm 84 con@iXRial 348 add ﬁﬁk&qaﬁmcsgreg@mwmh&m@é filtering
faC|I|tates scaling the at |east one data carrier and

qamponent| shorld bg aetivatgdors adunetioarof theyanapysisse- shapi ng
conponent existent within a transmtter. 4 1. The
system of claim40, wherein the pul se-shapi ng
45)npoTigydyseempdfayama4; aihereth the Silterng cdrhponehnis idasxitivated with

scaling the at Ieast Qne data carr%er and the at | east
rgﬂgcbﬁq BRC U IPPIE Pl lot carriers proximate to a band edge.

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.



42. The system of claim 24, further conprising a

triggering conponent that activates the filtering
w@ewpomend upon anal yzi ng a data packet type. BEGI/UIines/024613

system of claim 24, further conprising a conponent

that extrapolates a pilot caffier fromthe plurality

carriers if_ the pilot carrier falls within . )
Shiar abis R EmeERL R 1P HERLY ¢ sapiesishe hELY AERo
$8Ps b€ a BlurBity 6RA4th 4rmiedd. The system of claim 24,

further conpriSing an artificial intelligence
conponent that anal yzes contextual data and nmakes

inf erences, regardin ether,the filteri C onepnt ...
4o TR b P, MR cnbiSe b eichP R ERIBREF M pritize o
rhited sysitefitéfin ebdicolictwiteidpigitht PRirhlitl o€ Earfigrs within the band.

conponent is deactivated with respect to one or nore
pilot carriers proxinmate to a band edge. 46. A system

at L . : . . AR .
{i:% np 0?112{1%)}8%/3}1? fczalgls‘%df ﬁet sﬂr%ﬂlt%%lglrd‘flt?%gfpgle FoC eﬁ Y eg " ghﬁ‘&hty Of pilot
@rmiera) & hymbér afgrilot earsensi(Vp)iinapotvanef 2.and a pul se

shapi ng conponent that facilitates shaping the

plurality of carriers wthin the band in the frequency

S Ml Ty REPYF GAiRMD PW¥RTer EOmMpRENP Y IHT Eompnef®hit fef Srms an
as a function of position of each of the carriers

Np poinhInvirse BastFondier Tiarsferys tpon @fservatipns obgainedhfzom the Np pilot
gl urality of carriers conprises a plurality of pilot

AP Pers and a plurality of data carriers. 48. The

system of claim46, the pul se shapi ng conponent is
configured to utilize a raised cosine filter in

¢bn ne'gllifi wister efrlainuif). thy IFRE compengnt £gpides within p gecgiver.

wi thin the band. 49. The system of claim46, the

plurality of carriers conprises a plurality of pilot

82r r i Ehessystermotfidi@im £, fintHep toraprising a FFTNpmposern thad performs an

f 2. R50. The stemof claim49, further, c risin
B oinRest Bay dkenstarin nsa Lo tahe Kyeperagt Hovter bastorm.
Fast Fourier Transform upon observati ons obtai ned from

the NP pilot carriers. 51. The systemof claim50, the
SFFT Thewpstesnef dasi 46 svhaidihthe palse shaningeompishentiirevides greater
system of. claim50, further conprisin FFT conpqnent
B T ST G ARG O BERIET i gt b Whesompad g arver
Brav el $o Odrribrd Prdimared6 afr8gde JTaNE bad. Transform 53. The
system of claim46, wherein the pul se shaping
conmponent provides greater power to carriers proximte

a . .
52,0, TG SRR 20 IR ARSFTL NRGGHl RO sl
in one or more of an OFDM, OFDMA, CDMA, TDMA, and GSM protocol comprising

the system of claim 46.

55. A system that improves channel estimation with respect to flooring, comprising:
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.

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

estimate as a function of the extracted observation.



54. The system of claim46, wherein the transmtter is

configured to transmt signals in one or nore of an
WOREDM1FDVA, CDVA, TDMA, and GSM pr ot ocol conpeT/B51005/024613

the systemof claim46. 55. A systemthat inproves

channel estinmation with respd8t to flooring,

conprising: neans for selectively scaling one or nore

carriers within a communi cations band in a frequency

glpnai ﬁ@@s&d%&ihﬁ%,%&r@&ﬁ?ﬁéi@ of the one or nore
carrierswthin the conmuni cati ons band, the one or

nmor e weansifer sxtraoting 4 plaralityof ehservationsdrom amphuratityof s¢lestively
ex%&a t{cga%ian obse \éati on fcrﬁm t.he .pilot carrier. 56.

SFREI P8 g v SBMIHAORs BaBtyy i si ng means for
determining a channel estimate as a function of the

extracted observation.57. The system of claimb55,
$8ir t nERe siepy ofalaigy STrliksr cRPRSRG BEeaRsfgr Bnifrdyppacing the

i fr. sel | :
B BRP SRt LB RS Rtcy o okt Bh R
systemof claim57, further conprising nmeans for .
A N

?@nc£%@ﬁ§ﬁ§ﬁﬁg1of claim57, further conprising neans
or staggering the plurality of pilot carriers in

time. 60. The systemof claim57, further conprising

GBS e, g S0 Bl Sk nfefive spfloe e

Plrality6f fiRk cabieRWiting regepee for nultiplying the
plurality of pilot carriers by val ues chosen according
to position of the pilot carriers within the band. 62.

e S o . I .
0L Y SRR AR Rl A RO Ry iy
of mles partiesrby vahies Cheses ysdoeding fo pdsition dhe piloticheiers within the
conprising nmeans for utilizing a raised cosine filter
badse| ectively scale the pilot carriers. 64. The

?CIZ/.St efhOdysfehPb Btk 57, lﬁlr%ﬂ?:? Eohfihg ki 0P ?éiéc.tifvag sc%lglg the

nearly “transformng the extracted observation
fiilvg cayrerseahadfansthdfem 64, further conprising: nmeans for
performng an I nverse Fast Fourier Transform upon the
extracted observations; and

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.



nmeans for generating a correspondi ng output. 66. The
system of claim®65, further conprising neans for
w@erbo1ating a Fast Fourier Transform upon the PCT/US2005/024613
out put.67. The system of claimb57, further conprising:
means for deternining that a34ubset of the plurality

‘%f pi .ot carrielis € 'ft Wi t hi n.a guardband; and neans
or a8 YRR e HRCLCURNISRE of obser vati ons t hat

cor r 6ReAR Forl Rtdrininy BREh s@setdf RS pIapdiHy 6f Silot C&rief ¥ist within
system of claim67, further conprising neans for
agwirdhandoand val ue of zero to the subset of

obseryatiqns. .69. syst Q lLaim 57 r

compr e SO ssEting VARG SRR o rBbhiin bl bl fong to the
fubsotofpll& daftiens.center of the band than a carrier

proxi mate to an edge of the band. 70. The system of

clai m55, further conprising: nmeans for detecting a

ta pac t : it b
o DS B YR A R Coptiri g B bl AShfha 2 value of zero
toaheabsstef pberet®ns.ne one or nore carriers as a
function of the detected data packet type. 71. The
system of claim 70, further conprising neans for
62! ecthe/ShimSeraldimGs 7, RetHRPEorRpri Re&R bt flofe M’Eﬁ? veihting a
detected "data packet type is a 64 QAM data packe
cagmes prapdmalk, te @repuieeef the g@kabuhen areaiirignpieaimate to an edge of the band.
conput er - execut abl e instructions for: scaling a
plurality of carriers in a frequency domain as a
fosnct Tisyeferd ofoddiinss; afrtieacdnmpisiidie pl urality of
carriers wwthin a band, the plurality of carriers )
conprings for deteching @ datainseked pepsspsiaiedowith therextracted observation;
term ning |ocations of the pilot carrier within the
and; and extrapol ati ng an observation fromthe pil ot
car r i means I8 deldrmiciogpiicther toesaltatively satl thmooé ocareaners as a

urt her_. conpri sj conput er execut abl e i nstructions
%‘Bquno‘éfttﬁ‘?&%%?ﬁtﬁgg%ﬁB‘l‘Cth@p%i lot carrier exists within
a guardband; and assigning a pre-defined value to the

observation.74. The conputer-readabl e medi um of claim
73, fThedystemoafiabaims]On furthenpornpnsixemeansifbesdlevtivelystalimgshe one

%rgﬁ?rﬁ%‘ia%gﬁi \5‘{ er{atg\e/ ?lﬁtu 8&&’ Flgtle %é%,e& ygtF I?se a 8? 6%[1\% %ta{.a%rz}tcket type.

72. A computer-readable medium having computer-executable instructions for:
scaling a plurality of carriers in a frequency domain as a function of location of
each of the plurality of carriers within a band, the plurality of carriers comprises a pilot
carrier and a data carrier;
determining locations of the pilot carrier within the band; and

extrapolating an observation from the pilot carrier.

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.



75. The conputer-readabl e medi um of claim 72, further
conpri sing conput erexecutabl e instructions for
wWe@se7ong a channel as a function of the extra@Usm0s5/024613
observation. 76. A receiver conprising the
conput er - r eadabl e nedi um of éPaim 72. 77. A

] Croprocessor th executes jnstructions for.
B ner o G e ecle TRERPREY AT fa. RHSET e computer-
SRBRADIS ikteruct&s T6L ds¥ighingWlalift derot thd Ssérviatiorcorresponding to
frequency domain as a function of position of the
theppelctarnas. carriers within a frequency band, the

carriers conprise a pilot carrier; extracting an
observation fromthe pilot carrier; and linearly

15.ansTiy ¢onfihitdrireadabransdiim@f ctaim f7acfukthéeddgnprBingrovbipuger-
a channel. 78. A data packet transnitted between two
erecwiable insyuptiansforesHpsHBg & hannghas s nplapn of the gEactedn at
Jetol ﬁ&Fs a pilot carrier, the pilot carrier provided
a level of power for transm ssion that is a
function of a location of the pilot carrier within a

’% €a u‘gr}g eivkc)ezﬁ1 ggr'nprising 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;
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.



