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[0003] Wireless communication systems are widely deployed to provide various types

of communication content such as voice, data, and so on. These systems may be
multiple-access systems capable of supporting communication with multiple users by
sharing the available system resources (e.g., bandwidth and transmit power). Examples
of such multiple-access systems include code division multiple access (CDMA)
systems, time division multiple access (TDMA) systems, frequency division multiple
access (FDMA) systems, 3GPP LTE systems, and orthogonal frequency division
multiple access (OFDMA) systems.

[0004] Generally, a wireless multiple-access communication system can simultaneously
support communication for multiple wireless terminals. Each terminal communicates
with one or more base stations via transmissions on the forward and reverse links. The
forward link (or downlink) refers to the communication link from the base stations to
the terminals, and the reverse link (or uplink) refers to the communication link from the
terminals to the base stations. This communication link may be established via a single-

in-single-out, multiple-in-signal-out or a multiple-in-multiple-out (MIMO) system.
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[0008] Another aspect of the disclosure is directed to an apparatus for controlling a

power spectral density of a pilot symbol and a data symbol for an uplink transmission
by a mobile station in a wireless network. The apparatus comprises a processor
configured to determine a power spectral density of at least one of the data symbol and
the pilot symbol based on a PAR of at least one of the data symbol and the pilot symbol,
and an adjustable gain unit configured to dynamically adjust a power spectral density of
at least one of the data symbol and the pilot symbol based on a difference between the
PAR of the data symbol and a PAR of the pilot symbol.

[0009] Yet another aspect of the disclosure is directed to an apparatus for controlling a

power spectral density of a pilot symbol and a data symbol for an uplink transmission
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BRIEF DESCRIPTION OF THE DRAWINGS
[0013] The features, nature and advantages of the present disclosure will become more
apparent from the detailed description set forth below when taken in conjunction with
the drawings in which like reference characters identify correspondingly throughout and
wherein:
[0014] Fig. 1 is a schematic of a multiple access wireless communication system,

according to certain aspects of the present disclosure.
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[ 0022ﬂ] The word "exenplary" is used herein to nmean '
Sageg O thgscagpeeificalgnpl & ether instances, well-known structures and techniques
have not been shown in details so as not to obscure the subject technology.

[0022] The word “exemplary” is used herein to mean “serving as an example or
illustration.” Any aspect or design described herein as “exemplary” is not necessarily to
be construed as preferred or advantageous over other aspects or designs.

[0023] Reference will now be made in detail to aspects of the subject technology,
examples of which are illustrated in the accompanying drawings, wherein like reference
numerals refer to like elements throughout.

[0024] Fig. 1 shows a multiple access wireless communication system 10 according to
certain aspects of the present disclosure. An access point 100 includes multiple antenna
groups, one¢ including 104 and 106, another including 108 and 110, and an additional

group including 112 and 114. In Fig. 1, only two antennas are shown for each antenna

group, however, more or fewer antennas may be utilized for each antenna group.
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coverage causes less interference to access termnals
terinoteywRring an uplink transmission, access point 100 may be referred to as a
receiving side. Access terminals 116 and 122 may also be called user equipment (UE),
wireless communication devices, terminals, stations, or some other terminology.
[0028] Fig. 2 is a block diagram illustrating an exemplary transmitter system 210 (also
known as the access point 100) and a receiver system 250 (also known as at least one of
access terminals 116 and 120) in a MIMO system 200, according to certain aspects of
the present disclosure. At the transmitter system 210, traffic data for a number of data
streams 1s provided from a data source 212 to a transmit (TX) data processor 214.

[0029] In a downlink transmission, for example, cach data stream is transmitted over a

respective transmit antenna. TX data processor 214 formats, codes, and interleaves the
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[0034] An RX data processor 260 then receives and processes the Ny received symbol
streams from Ny receivers 254 based on a particular receiver processing technique to
provide Nr “detected” symbol streams. The RX data processor 260 then demodulates,

deinterleaves, and decodes each detected symbol stream to recover the traffic data for

the data stream. The processing by RX data processor 260 is complementary to that
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transmitting Multimedia Broadcast and Multicast Service (MBMS) scheduling and
control information for one or several MTCHSs. Generally, after establishing RRC
connection this channel is only used by UEs that receive MBMS (Note: old
MCCH+MSCH). Dedicated Control Channel (DCCH) is Point-to-point bi-directional
channel that transmits dedicated control information and used by UEs having an RRC
connection. In aspect, Logical Traffic Channels comprises a Dedicated Traffic Channel
(DTCH) which is Point-to-point bi-directional channel, dedicated to one UE, for the
transfer of user information. Also, a Multicast Traffic Channel (MTCH) for Point-to-
multipoint DL channel for transmitting traffic data.

[0039] In an aspect, Transport Channels are classified into DL and UL. DL Transport
Channels comprises a Broadcast Channel (BCH), Downlink Shared Data Channel (DL-
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any UL transmission may be employed to provide the claimed features. LFDM may be
selected as the transmission waveform, due to its peak-to-average ratio (PAR)
advantages. According to E-UTRA specifications, QPSK and 16 QAM are the baseline
modulation schemes for data transmission. In addition, however, 64 QAM for users
with high signal-to-noise rations (SNR) may be employed. Constant envelop sequences
such as a Zadoff-Chu sequence, for example, may be sclected as a pilot sequence.
According to certain aspects, the pilot and data are transmitted in TDM within each sub-
frame, where the pilot generally occupies two short LFDM symbols and data occupies

six long LFDM symbols. Of course, the present disclosure is not limited to the
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power spectral density of the pilot symbol burst is increased by 4-5 dB, this can
significantly improve channel estimation for headroom-limited users near the edges of
the wireless network coverage area, which results in higher system coverage or overall
sector throughput.

[0045] The PAR of the data symbol, for example, is obtained from a lookup table
within memory 272 of access terminal 116, based on respective modulation schemes.
Fig. 4 shows an exemplary PAR (dB) curve for QPSK and 16 QAM, according to
certain aspects of the present disclosure. Reference numerals 400, 410, 420, 430 and

440 show PAR curves for LFDM - 16 QAM, LFDM — QPSK, LFDM - Permute,
OFDM - 16 QAM and OFDM — QPSK, respectively. Fig. 5 is an exemplary PAR (dB)
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[0048] According to certain aspects, from step 310, the process proceeds to step 320,
where the changes in the power spectral densities of the pilot and data symbols are
signaled to a receiving side (e.g., access point 100). The transmitted power spectral
densities for the pilot and data symbols are calculated based on a power spectral density
level of a reference signal and a delta power spectral density adjustment (i.e., the change
in the power spectral density) with respect to the reference signal power spectral density
level. Thus, access terminal 116 may become aware of the power spectral density of the
reference symbol used by access point 100.

[0049] Fig. 6 is a flowchart illustrating a method of signaling changes in the power

spectral densities of the pilot symbol and the data symbol to access point 100 (as
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power spectral densities of the pilot symbol and the data symbol are calculated. The
change in the power spectral density of the pilot symbol is determined based on a
difference between the power spectral density of the pilot symbol and a power spectral
density of a reference signal, and the change in the power spectral density of the data
symbol is determined based on a difference between the power spectral density of the
data symbol and the power spectral density of the reference signal.

[0052] From step 610, the process proceeds to step 620, where the calculated respective
changes in the power spectral densities of the pilot and data symbols are transmitted to
access point 100.

[0053] Referring back to Fig. 3, from step 320, the process proceeds to step 330, where

the pilot symbol and data symbol are transmitted to access point 100.
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these low SNR users, channel estimation may dominate the link performance.

[0058] The extra freedom in adjusting the transmitted power spectral density of a pilot
symbol allows the possibility of boosting T2P for the edge users without violating the
power amplifier back off constraints. By exploiting the PAR advantage of the Zadoff-
Chu sequence selected for pilot, for example, one can further increase the pilot power
spectral density so both data and pilot fully utilize the power amplifier. The enhanced
channel estimation can help the edge users to achieve better link efficiency and results

in a coverage increase.
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FRPEREMAe" detiiay Sifhd 8ot AR BB Bt BainE qundiipisSfrom the
g@@gbfthfglpa@sehﬁdls@og@@y\er spectral density of the pil ot
synbol could be determ ned and a power spectra

e The ofariphe idestutivg npsicalc blacks. rnodules and circuits described in
connection with the embodiments disclosed herein may be implemented or performed

with a general purpose processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a filed programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thercof designed to perform the functions described
herein. A general purpose processor may be a microprocessor, but in the alternative, the
processor may be any conventional process, control, microcontroller, or state machine.

A process may also be implemented as a combination of computing devices, e.g., a



be dynam cally adjusted based on the different between

PARs of the pilot an data synbols. [0057] For E-UTRA
WQR00BH05M2631 SSi ons, the network coverage i s det PCTURA7/083560

by the edge users who transmt at the peak power and

still may not be able to closk the Iink. For these |ow

SNR users, channel estimtion may dom nate the |ink

BShbiasIoH 6L a DIPRBY ol REciBYlobsssbr, @epRalItN R Ghiefdpkdt@sdoRE one or

transmtted power spectral density of a pilot synbol '

BIOFONECTOTECqIBYS ithédnjungtion wWihasP SR gore2@ dngrothdreuduepmfiguration.

s+ t hout wiolating the. power lifier back off .
5 T e ) it Ry YR RSN e Bfietign with the
daBedifrenShlis St evedin SRAYEBE Rehboaicdpditctly ih Mardwagpinea software
one can further increase the pilot power spectral

ot p
medsletgreaBed by 14 Iagwsnar pi # 6pmbinatign of the Bw. t Aesofiaiges module

ki€l in Beve d t t':j%_@] n el

?’ﬁg fee {éig Users to ac "e\%plgg??%?&?ikn efticl ’n(]:%%an femotys
EEBRDM mamaryc eogest@gehdrd cliskaaerchd®sdd didk, shODIRIOBE or any other

nderstood that the specjfic arder or hierarchy, of .
LB TS BUBeE RS o B ER r}ﬁ_Sﬁogag&ﬁn@L&ﬁﬁ goupled to
ak ﬁ@f@e’é‘@r%ﬁ&’h ﬂﬁpﬂf%e}ﬁb&%sor%ﬁ e&h URAIINEBSH ¥dm .and write information
preferences, it is understood that the specific order
oy, the gomge myedofm stieps dlterndtecptho semsgsmpdipynbmay be integral to the
rearrang while renpjning within the scope. of
BPESERT T B atpb S e Bk B e i - The ASIC
Paos&ide Bl LORPtEmAfal t RethéallieMdEvS tROProchsar SRANAL 8torage medium
order, and are not neant to be limted to the specific
Byen 6esidsy ashiissrle epppecatsdneadcr tfoued] Those of ordinary

[y r | r hat. .t he jnf.ar [

Bl ThE ol sl BERTLMER, 1hshOR BUERTR Mble any

pdrseh §ikkedeintthé e hnolakgbesscand picgah disglossre. FturioaX afdifsations to
data, instructions, commands informatjon signals

Hiers asrsitoBils beatsadibniapraremato ey téilicds r Bivcwy and the generic

éll?llq Qgp ‘agﬁnédhﬁer@ilﬂ%gy ge Sd??ﬁ&{ 1P YspaEts WAl oa? ggl%a‘?gng’ﬁom the
ol tages, currents, el ec omagneti c ves, magneti c

fiselbsise.orTipay thecpresent dpiclosae ek dstendedpr bd Gindtsd torthe aspects

ny conbi nation thereof. J]006 Those of. ordi.nar, .
Sy BRI B p0 T bemec il b Rt 1hane ey R principles and
hova gdabitd disclbdingdlin. modul es, circuits and al gorithns
described in connection with the enbodi nents di scl osed

Wesdi WhAY IB& LiAPERdht ed as el ectroni c hardware
conputer software or conbinations of both. To clearly
illustrate this interchangeability of hardware and
software, various illustrative conponents, bl ocks,
nodul es, circuits and steps have been



descri bed above generally in terns of their
functionality. Wether such functionality is

w0 ppBesest ed as hardware or software depends upCHUS1987/083560

particul ar application and design constraints inposed

on the overall system SkilletP artisans may inpl ement

the described functionality in varying ways for each

particul ar application, buicisAsi mpl ement ati on

deci si ons should not be interpreted as causing a

depar iure frogthedel eqodlingf a pwrpspe@eqbtde@ﬁl@cﬂf@snm symbol and a

hqogzﬂnbglhﬁor \él%r I (I)nE t alnls ulsstmrorqt Vaernloggle %ltlmkl) ln? % erel?sﬁ %eﬁwork the
S| escri °R e SRnect T on" W

ﬁﬁﬂ@dmaﬁ@h&ngisclosed herein nay be i npl ement ed or

performed with a general purpose processor, a digital

si gnafletpiyBmgsoPomSPyCtrah fensiyl af i fashorspelcthe |déta syrnbol and the
I |
g”&%%%&g%&%& LY o{%eﬁﬁ’%@a@ra egr%%ﬂgbfglﬁeo?lg{é R LG ggof U Gata symbol

shdsthe pilet gattel 03009 raadsi stor logic, discrete hardware
conponents, or conbi nation t eof d sighed to
per f of HAHEA! %uﬁﬁp%a}gsadé@@r.%saraﬁ A<y g'ﬁ%ﬂﬁ Aine of the pilot

BHARA S8 d PEOSRS SRRbITBYsdICorPa BIFfctQRE ‘B@f%v?e%ﬁ fthe F’MR dffﬂhé §8a symbol
dlternative, the processor may be any conventi onal

procBAR, 0fctb€r1plllajlsymholc(6d>@bnt roller, or state nmachine. A
process may al so be inplenented as a conbi nati on of
conmputing devices, e.g., acombination of a DSP and a

m cropr Oceffﬁ@fnetlﬁadwflé[a@rhl 1t YurHer B bﬁﬁﬁg’@@&iﬁ@ﬂ the PAR Of the data
nore mcr oprocessors in conj unction with a cor e,

swmb yandtthe PASy e theopitdt gumae! 6am ¢ dodep table b@@eéip@n afmegulation
t descri bed in connection wth the

E&E%ngq afn#@ %rogsdgl omgd herein may be enbodied directly

i n hardwar e, |n a software nodul e executed by a

processor, a cqmbinatign of the two. A softmare
modul & may Theancbod At RN mbnBHher fCPH’é’ﬁlSWén%}g%ﬁ lingcgpanges in the

R, e R AR e o S R ;8P B ST i of

gicampéigle trapshissiokB@N in the art. An exenplary st or age
mediumis coupled to the processor such that the
processor can read information from,and wite

i nforgati ofpd thetHdd® ALY FuARG WM n'sﬁgttfh%smlttlng the pilot symbol
alternative, the storage nediummay be integral to the

prcoibe sietarsymbhlempirr@@feglgg sidgred thenwlink drangyeissred (339).may
reside in an ASIC. The ASIC may reside in a user
termnal. In the alternative, the processor and the

storage ”EfﬂhéJMefH&)d ofeRiH8, dheliSht SlofalGRMANERES i N a
user term nal. [0064] The S evi ous description of the

di scl eefeaniagngageBrense pigayl e thoreeriamreider(§00);
calculating respective changes in the power spectral densities of the pilot symbol

and the data symbol based on a power spectral density of the reference signal (610); and

transmitting the calculated respective changes to the receiving side (620).

6. The method of claim 5, wherein the reference signal is a CQI channel

with QPSK modulation.

7. The method of claim 5, wherein the reference signal is a broadband pilot.



person skilled in the art to nmake or use the present
di scl osure. Various nodifications to these aspects

WoRI0B/05e6F eadi | y apparent to those skilled in PE¢EBEUS20D7/083560

and the generic principles defined herein may be
applied to other aspects withbut departing fromthe
di scl osure. Thus, the present disclosure is not

i nt enged t@hpﬁle{ﬁomotf@gmhg WAeregspect s shown herei n but
is to be accorded the w dest scope consistent with the

pri ncihgl @erm ﬁémél isf @eeroviess! amgglao@é“di Heeasicast, [f0Deth] channel
WI 1nd1cg’f g&?@ AR roaﬂ?m& plIAt rTglrtehod & t og% 696151;% Qsl%nal in the

ensi o MR

s/m@éneft%rkahuwﬂy Be isruaétSWitﬁﬁll md@y a nobile station
in a wreless network, the nethod conpri sing:
determ ning a power spectral density of at |east one

of th?Odat @hém%ldo‘?gﬁrh ew'ﬂh{ceﬂ{ synbol based on a

peak average rati R) of at |east one of the
dat a tgnteddreaced sighal i kietbrrmymdbdhro(u@ﬁ)(l)} sggmdling, if both CQI and
ﬁ% mcaII adj ustl nl%t power . spectral density of at

adbang paotars jeed eIt re&‘gﬁ%ﬁ@&ﬁbmtarﬁ@ﬁeat a syibol

based on a difference between the PAR of the data

synbol and a PAR of the pilot synmbol (310). 2. The

met hodl0.of Thaimethod fair ¢lhier owherewi thy offtmned mignphes consistent
f ttge da a s%/trrba%l and the PAR of the pilot synbol
U Sleﬁrﬁ $aBt'®°bhsed on a nodul ati on schene

(400- 440 or 500-540). 3. The nethod of claim1,

further co rising si nalln changes in the power

spect thl d&heinothes fo clpipe lp?qrtblpr §9mbr@$m&d@|tetrh@ntgafoa a receiving

%ﬁ%ﬂlet e? t% g&?fé}{ %ﬁ)engalsdqultlgi ﬁﬁl%fplﬂ%% Ilﬁb(glra%la HE %gtla syrnbol are

hdcaptabiettd tagsnhin€328).] ot synmbol and the data syrrbol to a
receiving side of the uplink transm ssion (330). 5.
The nmethod of claim 3, wherein the signaling

conpr iy ses: [ .
Fecel Vg ANGIRBRALE B cOydcFl FREGeS R JRM ERE pilot symbol
amt 4 Heta ppmbol Hpec tuphnhk ttemssiissi@sbyh nidbde piation sy momlless network,

and the data symbol based on a power spectral density
BIMPHE"S ef er ence signal (610); and

a processor configured to determine a power spectral density of at least one of
the data symbol and the pilot symbol based on a peak-to-average ratio (PAR) of at least
one of the data symbol and the pilot symbol (270); and

an adjustable gain unit configured to dynamically adjust a power spectral density
of at least one of the pilot symbol and the data symbol based on a difference between

the PAR of the data symbol and a PAR of the pilot symbol (270).

13. The apparatus of claim 12, wherein the PAR of the data symbol and the
PAR of the pilot symbol are obtained from a lookup table based on a modulation
scheme (272).

14. The apparatus of claim 12, further comprising a transmitter configured to
signal changes in the power spectral densities of the pilot symbol and the data symbol to

a receiving side of the uplink transmission (254).



transmtting the cal cul ated respective changes to the
receiving side (620). 6. The nethod of claimb5,
waob@ses6s he reference signal is a CQ channel PEI/UB2007/083560

QPSK nodul ation. 7. The nmethod of claim5, wherein the
reference signal is a broadbahld pilot.8. The nethod of
claimb5, wherein the reference signal is determ ned
using a BCH broadcast, if both channel quality
i ndi cat or &CQ) and broadband pilots are used as the
ref er éhce Shyapnardtus @fméalm FIfetleer gempopikg abwsmmey cerfegured to
RIS Wi t.hj ect or The od of .claimb

PR 01 Sy BpEnEhedne dure PR, 7R Rai®l, Bgiotiye wotink
aa@ﬁﬁgglﬁg(,zsu)‘, both CQ and broadband pilots are used
as the reference signal in a sector. 10. The nethod of
claimb5, wherein the reference signal is consistent
t hr oughout ' e et hod of
cl ai mgq fab%]ﬁpeﬁr% %@Anglfcl?%lﬁlnfg%t er %1&?11 1;r%lﬁg by a
recei aflpng:essod eonfihiether déthenipowekfsgretsignlal densihicireseiving side

of the pilot symbol and the data synmbol are .acceptabl e
s toranBiges rpsp3eljve chanecan AbpRPREHOFEH EBRtFOPY ﬂﬁgﬂ%t symbol
PRVGE d8R]GL8] bag@([‘&'l 5%50@& ScPird1 fengd oI he %?&el?ce%?%n%l (270); and
synmbol fof an uplink transm ssion by a nobile station

in a witreebwger roenﬁ@mkd te drapsingi thg: cadcufatet eesportive changes to the
confiqured % deternmine a power spectral density of at
&8t ji)Sthe data symbol and the pilot synbol

based on a peak-to-average ratio (PAR) of at |east one

of the data synmbol and the pilot symbol (270); and an

adj usiabl eThabppagaipg oflcdif b&w@wr@@ tltg/rﬁﬁﬂﬁﬁ:@alswahldjaﬁ@l channel

density of at |east one of the pilot
glylltﬁb I I%ﬁ‘?faﬁ%{elg%ata synbol based on a difference

bet ween the PAR of the data synbol and a PAR of the

pil ot symbaol (270). 13. The apparatus of claim

wher el t h&hpARPasHtus HECldg{lé%%*B’@Im %def%@cpﬂ\rgna% ist s Broadband

gqétot synbol are obtained froma | ookup table based on
nmodul ati on schenme (272). 14. The apparatus of claim

12, further conprising a transmtter configured to

19. The apparatus of claim 16, wherein
the reference signal is determined using a BCH broadcast, if both CQI and
broadband pilots are used as the reference signal in the wireless network, but only one is

used within a sector.

20. The apparatus of claim 16, wherein
the reference signal is determined through L3 signaling, if both CQI and

broadband pilots are used as the reference signal in a sector.

21. The apparatus of claim 16, wherein the reference signal is consistent

throughout the wireless network.

22. The apparatus of claim 12, further comprising a determining unit, at a
receiving side, configured to determined whether the power spectral densities of the

pilot symbol and the data symbol are acceptable to transmit (230).



si gnal changes in the power spectral densities of the
pil ot synbol and the data synbol to a receiving side

wW@tooshgs26pl i nk transm ssion (254).15. The appaP@El/us2001/083560

claim12, further conprising a transmtter configured

to transmt the pilot symbol Ehd the data synmbol to a
receiving side of the uplink transm ssion (254). 16.

The apparatus of claim 14, further conprising: a

processor configured to determne a reference signa

from 2he rAceimputy psegtemapreiiuct cerpusingt e respecti ve
change%m5nm;hgmggﬁghwapecnga“k%§nsities of the pil ot

synbo? g the‘oat a syﬁ%bfrg%seégon a power spectra

density of cddeefor efi8iNE CorBp@tiado dolotBline @pBwar spectral density of at
transmtter configured to transmt the cal cul ated

feastpme of g dagrrampebandn pitat syebel Rasedos p geak-tosaerageyatio (PAR) of
f ' ; ' .
IEn BRA ALY By Bt Ml pUSISLERBL BB BRI O 5" 08 e

appar at us oddectfaai caudifg avkemeuter tdelynahenbncejst gnpdwdrsspectral
br oadband pilot. 19, The apparatus. of claim 16, .

HBi%h of frast ecepleiiedlay Bl gd g Bilol sy@Pol &pind o mejfference

breadeastpAR bf et SAnbenshdy PARRAME Ridt %ﬁb@r(gmg ed

as the reference signal in the wreless network, "but
only one is used within a sector. 20. The apparat us of

cl ai 6, erein the reference,sigpal .| termne

Chrough L3 8f Bsfiharodue! SEFATERS: Fhdeist BadBb Ty Gy symbol
ME thts PARDIt MG pikftes &k WHMindd) fRdns @CI®kup 2thble Th&ed on a
apparatus of claim 16, wherein the reference signal is

pofslatersehemg($yAdlier YMS4Pr el ess network. 22. The
apparatus of claim 12, further conprising a
determining unit, at a receiving side, configured to

det er p¥.nedThbespitet-Radsideicdmpedt ¢lailm & Maithéradniisingeode for
pil ot synmbol and the data synbol . are acceptable to
vigate thapggoln S PavetomRsatrel dprBigs th he ddlpgsymbol and the data
155 Wi Bh CQIDUE L b EATARL RS @B 0PI i ST ng:
ode for causihg a conputer to deter e a power
spectral density of at
26. The computer-readable medium of claim 23, further comprising code for
transmitting the pilot symbol and the data symbol to a receiving side of the uplink

transmission (330).

27. The computer-readable medium of claim 25, further comprising:

code for determining a reference signal from the receiving side and to calculate
respective changes in the power spectral densities of the pilot symbol and the data
symbol based on a power spectral density of the reference signal (600-610); and

code for transmitting the calculated respective changes to the receiving side

(620).

28. The computer program product of claim 27, wherein the reference signal

is a CQI channel with QPSK modulation.



| east one of a data synbol and a pilot synbol based on
a peak-to-average ratio (PAR) of at |east one of the
W@l 2008/05326890!1 and the pilot synmbol (300); and cRUEUSINT7/083560

causi ng a conputer to dynam cally adjust a power

spectral density of at |east bhe of the data synbol

and the pilot synbol based on a difference between the

PAR 09t heTHat@empuebgtogaRfpddPARfRfaih T, RihkRin ¥ FRlence signal

(310). 24. The program product of claim 23, wherein

tshebrpgfeand pilofe dat a synbol and the PAR of the pil ot

synbol are obtained froma | ookup table based on a

nodul ati on schenme (400-440 or 500-540). 25. The

conpuse@r - r eagladrhputsesto giaoprodhd@ioficdon 27 Uk hdiein

conpri Si ngPécode for ‘sid(%nal i ng changes in the power

spect gl refrapnget sigal g depampien oesingy AR Habrgadqsst, dhath CQI and
sy . £ ' . SO '

PTBina sRl0R EGSA M SRR amdFindfly LRI ANRBE S by oneis

tisedtvnidrin aeaped. Si ng code for transmtting the pil ot

synbol and the data synbol to a receiving side of the

uplink transm ssion (330). 27. The conputer-readabl e

medi ugy of @h@b(&ﬁl}%ﬁ@l‘ HroEResroGRABE LRIMNGY, CRYSInf Or

determning a reference signal fromthe receiving side

and t thecedfoanat eignds pedetenneineh ghipagh i I3 tskemapogverf both CQI and

tral .d iti f t i | ot synbol d the dat
EpRndnibBatoh T S B anere] of the
ref erence signal (600-610); and code for transmtting

t he cal cul ated respective changes to the receiving '
si de $%20) Thogommuer progssit piodpeted ckmpy/o tilieteinpthe aplgramee signal

ErapNEA T kB, SHRESEAR o ogram product of

claim 27, wherein the reference signal is a broadband
pilot, 30. The computer program product_ of claim?27,
wher ePh t héh¢ eeBpERcEadainacdiug ofeglaing? Hdyrthecegraismegode for

BSoagRst RSV R BEONPANCPLLLS SLEHr e i
gymhiyol aneé tHesdatessgythbwil tulei avceptabde tootransBidt. (37%)e conput er
program product of claim 27, wherein

34. A processor executing instructions for controlling a power spectral
density of a pilot symbol and a data symbol for an uplink transmission by a mobile
station in a wireless network, the instructions comprising;:

determining a power spectral density of at least one of the data symbol and the
pilot symbol based on a peak-to-average ratio (PAR) of at least one of the data symbol
and the pilot symbol (300); and

dynamically adjusting a power spectral density of at least one of the data symbol

and the pilot symbol based on a difference between the PAR of the data symbol and a
PAR of the pilot symbol (310).

35.  The processor of claim 34, wherein the PAR of the data symbol and the
PAR of the pilot symbol are obtained from a lookup table based on a modulation
scheme (400-440 or 500-540).



the reference signal is determ ned through L3
signaling, if both CQ and broadband pilots are used
wa@sgooslss2sef erence signal in a sector. 32. The PORPS108T/083560
program product of claim 27, wherein the reference
signal is consistent throughott the wirel ess network.
33. The conput er-readabl e nedi um of claim23, further
conpr 3&i NgTROUBrob&sodederddim My, #e AndtREBOW NBirtfiéd&omprising
whet her the power spectral densities of the pilot
wynebuitingrig sighel ahangessy Msqrover spestiebganaisice of dietpilghsymbol and the
25) . . A praocessor.executi I nstrugtihons for
i Ehapett g R BT RL BE R RIS G B2V BT o1 Sy oo
and a data synbol for an uplink transm ssion by a
nmobil e station in a wireless network, the instructions
conpr ?5i ngTheiepioeessol nef laiewett spectingiucerss fugtheyr cgmprising
. f.. a 0 i . Q. .
LRSI e pikh Sy SBLTa Ry SRl FREmbIPh oBLer N TRRG of the uplink
hndnlisiaa@Ba0kynbol and the pilot synbol (300); and
dynam cal ly adjusting a power spectral density of at
| east one of the data synbol and the pilot synbo
based3gn argi élfo%és%ﬂﬁ@f BERRE hd iAGr RABy OfurthBec AR ing:
synbol and a PAR of the pilot synmbol (310). 35. The
pr ocedgomiofngc haiafer8dge whamekifrom hbie Pafeciving valedand to calculate

BT e oRdD plbr aobst el Sondley St 1B Pl ART ind the de
(H01 44 4% DG 4oudBderhe oPAIRGERRAILe Il BT B and
0]

the instructions further conprising transmtting

si gnafranshaiigashe enleated sanpectiyp sbanggs taddn s¢ocivarg ve (R8).

pil ot synmbol and the data synbol to a receiving side

of the uplink transm ssion (320). 37. The processor of

cl ai 384, Theptoasdsoret dlans3 s, urichdh tleorfuréic REnal is a CQI channel
transmtting the pilot synbol and the data synbol to a
PHEGQRAK o4 gEO®RT  t he uplink transnission (330). 38.

The processor of claim36, the instructions further
conprising: determning a reference signal fromthe

recei ¥0.ng $hderamngot of clim Blatvderees featfovence bgmges 4 hroadband
the power spectral densities of the pilot synbol and

P dat a synbol based on a power spectral density of

the reference signal (600-610); and

41. The processor of claim 38, wherein
the reference signal is determined using a BCH broadcast, if both CQI and
broadband pilots are used as the reference signal in the wireless network, but only one is

used within a sector.

42. The processor of claim 38, wherein
the reference signal is determined through L3 signaling, if both CQI and

broadband pilots are used as the reference signal in a sector.

43.  The processor of claim 38, wherein the reference signal is consistent

throughout the wireless network.



transmtting the cal cul ated respective changes to the

recei ving side (620). 39. The processor of claim 38,
waob@ses6s he reference signal is a CQ channel PEI/UB2007/083560

QPSK nodul ati on. 40. The processor of claim 38,

wherein the reference signal #s a broadband pilot. 4

1. The processor of claim 38, wherein the reference

signalqis @Rt epicaRer Usi Naid BET Bcoaf@astiond fulAEM comprising

CQ and broadband pilots are used as the reference '

dé¢tgmaihinign at Reragfivsigeside.nwhoibek thebnewenbyeconke dessitigseefl the pilot

W t-hiin sector. .42, The processor of ai m 38,

R T REEI et PP SRR GF3E ™ hrough L3

signaling, if both CQ and broadband pilots are used

as the reference signal in _a sector. 43. The processor

of cl4f-m 380 appapBisHor pentradling e fewes praskpl dapsity of a pilot symbol

FR0E R SPhb P 4B IR FIRIMLAS] 672 pBHRYaSof o Wibiess notwort.

canpisigg:ng determ ning, at a receiving side, whether

the power spectral densities of the pilot_ s ol and
t he dEFCASS{HHCENRNE L EBYED seecui Eeignpt 2 @st) onggf the data
ABHIRAN @ﬁ@ﬁ%@g@@pgmh ohNSp BIROULEr P RTo" @ARIRISA kst one of

of a pilot s ~and a data symbol for an uplin
thealatrys®obindohe gilotodyinibel 278.iaod in a wirel ess

network, c ri sing. ans for deternni ) r

S pect Paisieh Sy pamISE, AR« Bpecroier il ity igest one of the

%m dyoPbh® theSYAD Yy mPASREcPBn A ABKNEODAURERAR PARI 6F the data
PAR) of at |east one of the data synbol and the pilot

sxmbsd land 2 PAYR ofthd pHeasyebobf278)nani cal |y adj usting a
power spectral density of at |east one of the pil ot
synbol and the data synbol based on a difference

bet wegf t hehPappaedtus becldiai a5 syhdroin tAa@AR FPRe efatat fyenbol and the
ilot synmbol (270). 46, The apparatus of claim 45, .
ef e pidotpamber e @bted Bomps logkie tehle Pisrd gm ¢ Heodulation

iyl 1 _ ained froma | ookup tabl e based on
gdhﬁglgdii%wginoﬁ e%@'( 400- 440 or 500- 540) .

47. The apparatus of claim 45, further comprising means for transmitting
signal changes in the power spectral densities of the pilot symbol and the data symbol to

a receiving side of the uplink transmission (254).

48. The apparatus of claim 45, further comprising means for transmitting the

pilot symbol and the data symbol to a receiving side of the uplink transmission (254).

49. The apparatus of claim 47, further comprising:

means for determining a reference signal from the receiving side and to calculate
respective changes in the power spectral densities of the pilot symbol and the data
symbol based on a power spectral density of the reference signal (270); and

means for transmitting the calculated respective changes to the receiving side

(254).



47. The apparatus of claim45, further conprising
means for transmtting signal changes in the power
wap@ssabs densities of the pilot synmbol and t hBCTHHS2007/083560
synbol to a receiving side of the uplink transm ssion
(254). 48. The apparatus of c3%im 45, further
conprising means for transmtting the pilot synbol and
the dspa sYab@hpatRubol @SR ¥9, Rehctdifl ehdefdrbifRe u,@nhmg a CQI channel
transm ssion (254). 49. The apparatus of claim4
withtQIK gwodpletiei.ng: neans for determning a reference
signal fromthe receiving side and to cal cul ate
respective changes in the power spectral densities of
the psl.ot Sherbpparans of brirk a0 whyrOthchafechco BighapBve broadband
spectral density of the reference signal (270); and
ns for transmtting the cal cul ated respective
changes to the receiving side (254).50. The apparatus
of claim49, wherein the reference signal is a CQ
channg?. wi The ﬁﬁﬁl@tmmﬁﬁla'hi@jwlﬁﬂein The appar at us of

claim49, wherei.n ef erence. si I s a, broadband

pi | ot thegisferggg s Ao diErBincg g %3&%@%@% 36 both cal and
Bl%fa%é?ﬁ‘iﬁlo?s' A0 led a3 tlQeelte?err@ﬂc@% ndBinHe F il f%t%f'i@ B8t only one is
I f and broadband pilots are used as th

u%ﬁewénmessngnal in the MAreIess net wor k, but onIy one
is used within a sector. 53. The apparatus of claim
49, wherein the reference signal is determ ned through

L3 si gnal i mBe apfartd ¥ Gdn ) &khRF@Rdband pil ots are
used as the reference signal in a sector. 54.

appar teusefaenes signelas, dotheniapd thieagh elﬁ?ersmbngu g‘nb(bthu QI and
51%1 nl%ts alPé é&%@?jlge Itere?e VM SF ngISI% a%%&‘é’? rk. 55. The
appa a TRerE"e

of c nprising neans for
determ ning, at a receiving S|de mhether t he power
spectral densities of the pilot sypbaol and the data
symbofP4-ar e The @Bparalys ©ftdeity dhsirhere ) ref@sencwlg%tléﬁpnmm

ﬁgﬁﬁg@gh%gkgk s BetRQ r spectral density of a pil ot

ata sy for an uplink transm ssion by
a nobile station in a MAreIess net wor Kk,

55. The apparatus of claim 45, further comprising means for determining, at
a receiving side, whether the power spectral densities of the pilot symbol and the data

symbol are acceptable to transmit (230).

56. A system for controlling a power spectral density of a pilot symbol and a
data symbol for an uplink transmission by a mobile station in a wireless network,
comprising:

a processor configured to determine a power spectral density of at least one of
the data symbol and the pilot symbol based on a peak-to-average ratio (PAR) of at least
one of the data symbol and the pilot symbol (270); and

an adjustable gain unit configured to dynamically adjust a power spectral density
of at least one of the data symbol and the pilot symbol based on a difference between

the PAR of the data symbol and a PAR of the pilot symbol (270).



conprising: a processor configured to determne a
power spectral density of at |east one of the data

W@ 200805526d t he pil ot synbol based on a peak-t BEHUS08TE83560
ratio (PAR) of at |east one of the data synbol and the
pil ot synbol (270); and an adfustable gain unit
configured to dynam cally adjust a power spectral

densi §y of TR¢ s{R@ftofAMnOb6, t Ecréiat the PATOOK tidNdath R@mbol and the
{gl | ot synmbol based on a difference between the PAR of

AR dathe pijetbuimbehdira obmRicdf fromea dookap hlebbrsed on a modulation
70).. e of claimb56, wherein the PAR of

%Cf%lgngga{?(go"s‘@] ro@ﬁggn the PAR of the pilot synbol are

obtai ned froma | ookup table based on a nodul ati on

schene (400-440 or 500-540). 58. The systemof claim

56, fo%thelhesyssem i sdpim 1¢ Saghsreqosiristigre Ganeptterpconfigured to

P RhaGURRORE phitel o RANRLABCH 2 bR A3t AL dhSymbol o
afectivinglie ofktht nplidnirasossidnA384). 59. The syst em of
claimb56, further conprising a transmtter configured
to transmt the pilot synbol and the data synbol to a
recei ¥o ng $hdgydm Wt 1Rl s Kuth@NSMRRIgMN (BrdhlitteBnfigured to
The system of claim58, further conprising: a
paooes sy pdonsymbelednd dhelelater symbeolator ef wremmg sidgmdl the uplink
{{r om.t he Qggei ving side and to cal cul ate respective

ARAYEON 35%he power spectral densities of the pil ot
synbol and the data synbol based on a power spectral
density of the reference signal (270); and a
t r ansf®-t t elhesstangof daim &8.thakewpomptriiagcal cul at ed
respectiv n t V] S| . i .
The sy lSEar BHERD Y OTRERES ¢ LR ReN B Rdhy i hspeiving side
il B GRulabaspedtivg dhangdSK tho govat $pebtral G2nsifibeoB stz symbol
of cl ai m 60 ein the reference si [

wher nal is a .
BibRaareymbpbascdan a pawerypseiethdspsig oiths wikrengseigah(270); and
the ref j j ' [ |
br gadt ALP S ThiRByel S0 ARhERT BEMRR Boftive chagees to the
esciving sidef @54nce signal in the wirel ess network, but
only one is

61. The system of claim 60, wherein the reference signal is a CQI channel
with QPSK modulation.

62. The system of claim 60, wherein the reference signal is a broadband
pilot.

63. The system of claim 60, wherein

the reference signal is determined using a BCH broadcast, if both CQI and
broadband pilots are used as the reference signal in the wireless network, but only one is

used within a sector.

64. The system of claim 60, wherein
the reference signal is determined through L3 signaling, if both CQI and

broadband pilots are used as the reference signal in a sector.



used within a sector. 64. The system of claim 60,

wherein the reference signal is determ ned through L3
waee@gsabizeg), if both CQ and broadband pil ots aPE&r/uUS®A7/083560

as the reference signal in a sector.65. The system of

claim 60, wherein the referem® signal is consistent

t hroughout the wireless network. 66. The system of

claimb56, further conprising a determining unit, at a

recei ving side, configured to determ ned whether the '

power 65pectThalsysfems pf ickdmof0.t wheysin dhe syfntsore arghal he consistent

A ASHTRE RIS, AGFERL abl e to transmit {230).

66.  The system of claim 56, further comprising a determining unit, at a
receiving side, configured to determined whether the power spectral densities of the

pilot symbol and the data symbol are acceptable to transmit (230).



