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A METHOD AND APPARATUS FOR USI NG CHI P SAMPLE

CORRELATI ONS | N ONE OR MORE RECEI VED SI GNAL PROCESSI NG
WORHRATISENS BACKGROUND OF THE | NVENTI ON The prES’B’lE2006/050206

i nventi on generall % relates to conmuni cation s

pr B Mg ANEhGPRARATES RPR WSEL RIS SAVESE @%%E%T@NS

sanpliQ e BH I@IUF@ﬁECEI\ﬁE[?S%N@Pﬁd@@?;lM@bﬁEQﬂ@lONS
processing operatio W rel ess

communi cat i on re%%@@@f:@uwﬁ)pgv'@"%ﬁi ENTIQ(NE‘ptI on

Pehé BFe@EHﬁﬁvérmbﬁ@%‘eer Ridted @%%th@ﬁ%lgﬂﬁl}grgéﬁssmg, and
exanp "CGeneralized" RAKE receiver (G

pa”'CWﬁW @%ﬁt%%tol YSiNgr §éR eaTeRIe iCArrglatiansdn pag otBREe 'l§i°9'V§<|" gignal processing
operalbist i pl e Access (CDMA) signal by incorporating

know edge of the noise covariance into the generation

o CHARAYRES IiTRIegS GRMBWNSatierhiecaivers it ve shqgareeption performance

throu@ﬂﬁi@kf@ﬁén@@%%&@ggwl Pi’cﬁ%xﬁfnpfehﬁ ‘GEEEThNRY” ﬁmeaflace.wiﬂ GERAKE)
tructurally different than G RAKE receivers, hi p

m'T'Qaéﬁfdﬁﬂefo@l”P%W 3 @9@%@@%@%@'9’? W'@lﬁp’b‘?‘-‘@% @'?Né? F'SP%’Me

mcorpBYatl'nB &AbRWRHGS | b@e kbRW Bdafanet wﬂ@tm%%éh@}/a%bh ah RﬁKE%@nbmmg
heir generation of filter conbining

We'ghtﬁwtf‘é"rﬁré HERE B RAKE sp@pistdegeieap yplugs QBWﬁrr g‘éeé‘éedtsﬂﬂf?é While

structurﬁﬁ;ﬁélfféﬁeﬂ%ﬁn @ﬁARE' r8€eiFR SRS LRIIF iR ir8d e rabihBrly suppress
despr eadi ng ., non-orthogonal interference an

mterfeﬁgw@é)yd W%@W%krt%‘?d% B8ieeiCAVATRaCe H¥p thel @eparatjes of filter
combifgald] from the received CDVA signal. Thus,

conven onal pproaches to interference suppression,

nehae mt%rf%@,@qe Qié!i%ﬁeé’fa%r\%a”ﬁ SPEeris’s thasaintesiesencgad noise

comp&ﬁ@tmﬁtarﬂﬁ%ﬁaﬁ&%@bma&ﬂg% Wn[&{h@bbr% iNBASHR @B Soided
ress interference or exanple, a conventi ona

comp@qmdéat AT Brth@ desRIBAG alvRs %@3'86‘? fremdbe s¢8ived GHHMA signal.
Thus, %bh@nt@b(é’f’%?b@a@lbésatbntﬁ@rf&iéné’@&ﬁfp?@é%idﬁ%éé&ré B6de8sreading noise

ryg and t hen agenerat es data signal conbining
correlgiqngnh waesthe PPst- gespPte wgtr}@@eﬁ@r@@t'e@meéﬁ%{ﬁmﬁgs to suppress

mterfe@éﬁde”ﬂio?@xérhﬂ@ 4 BehvRhticHal BYIRRE Secdif@MB¥fthate® ABise correlations from
rtcomng of this approach to noise correlation

pilot Sé@PP'ﬁé’PF%??d Q)’fqeéﬁr%‘ﬁﬂglt%rQS’GW%?%ﬂW‘G'@?”Q’@GH gengiates data

&gnal%Vrﬂi'dn?g"@&ghfﬁia%éd in [SdrearethkMeMeldofrelaBbmd dtlated ¥ the pilot
nber of pilot synbols avail able over a given tine

Symb(i"i;rterval For exanple, the Wdeband CDMA standards
defoivaersbid SieshchESeTitisis apprdali tdhdie/cdifellidh @ktiMation, often carried

duri ng mhlch ten pilot synbols are received.

out by@ﬁé’grléqtqng a ‘ppige goYaé@ngg, "TRII% qt@'ﬁq; e ihe égl‘atlvely few number of pilot

symbélQﬁUélfabFel svat la)glvleﬁftl% inRsal.f F@rf@xﬁrﬁip@ tHJWlde%‘éﬁd E@'I\/INé’tﬁndards
ood estinate. Avera

obtain a generaloﬁé g g
definesslofiaddransByssians (RGBS Msralian, pHfEWaiPh e Siahoyarmlg e received
Genel%ﬁi' ith@del teR s@r’hb&é regreYEY 8h insufidRNtp R Eé‘éqﬂinh @Rich the receiver can

tions, such as in certain fast

ndi t
Obtame%%rr%ﬂmg esfimate. Miveraaing "8?39@.\%'@9@@?05 §3Wﬁ86\9)’ i hyligle slots can
reducé 8sfirf&io é¥ort Blolvedsrkuhidisding retspieh BBndi_RN&Uch as in certain fast

fadmgcgnr\]/ﬁjrgrt]rhgr?tg this multi-slot averaging window simply is too wide to track rapidly
changing channel conditions.

One approach to the above tracking problem involves the use of chip sample
correlations calculated from chip samples of the received signal, rather than noise correlations
calculated from despread pilot symbols. This approach offers advantages in fast fading
environments because new chip samples generally are available at a much higher rate than are
new pilot symbols—the ratio may be as high as 256-to-1. More data points in a shorter period of

time means lower estimation error, while keeping the estimation window short to allow tracking
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One approach to the above tracki ng probleminvol ves
the use of chip sanple correlations calculated from
wa@ biop/13mnpl es of the received signal, rather tPERSEDIEE0206

correlations cal culated from despread pil ot synbol s.
of rapighy; chaggine GaRHtiQsTss drwveygy AR efeef ahip Fagyte F‘Hé‘?'@ﬂj’”s instead of noise

correl 81bhks R RIEMERIIRFRHSHr SRV PIRDEINISANORS " SGNSIaRG ) )hf&ﬁ\%tlon that
avai l abl e at a nmuch hi gher rate than are new pi

generglyip Apedacr PrapPiCamiNine ohdathdgepraad yajees, Ghip Seupliagon ftering

Signaft IAteRBidnts Haﬂo@lﬁ@@él&@ﬁtlmr bed of tine neans |ower
estimation error, esti mation w ndow

short to all ow tr%M@Bff Q'Pﬂiﬁglwvgh‘gmng condi ti ons.
HoVehedspeb it th’é@re@éntqmeﬂtléﬁ@ﬁb%r ?ﬁUré flcalved @@nbﬂ&bé@;@mg

of noise correlations as estinated from despread pil ot
operatignfp RvirglessLoMnuBYGatigR FGRHST Ve SHPraRTBIR corglations mstead of post-

desprgmﬁj ﬁéléé/cérﬁelét%ﬂg esLit af chSRhteBIGEPORE Bidmée s2alirdy factors that reflect
read val ues ch| equal i zation filtering

a relatgr@ﬁ@ Qett\%eqrhﬂﬂg,ch@ﬁ@mpée q:gj{qlzglopgpmi the1i%A gﬁrge@{@ns efge of the
advani YRRy a iy ’Eﬂéﬁe&é}b@ﬁémpw&e@ﬁ? ééé?&ﬁdn Sfontthe chRipaRiple

i nventi on, one or nore receive processi ng

correlglinas satherban fencige eqrekatiops ik tE%tP'f"BﬁaF@@e‘FC\?'@lat'G% better track

certaif® FisPiaiftgRloAdiGOnd @és@bﬂa@dﬁmtkﬂﬁ?eﬁé’éﬁ; Rbbifpst despr eadi ng
noi se correl ations, but are conpensated via one or

mhPES. §1 a9 PHPediest &f at‘ﬁ'éqleﬁsé?qngﬂtﬂn'%?‘t'l‘)@Ir%ﬁq‘f?ﬁsth? feceiver is
configRRiVBER ot e irg féc@@@@ b@dé DivigbrrkiuRipR ﬁ?d%@sé [@Mﬂh&@nal comprising a

correlations, One of _the advantages of basing t
referep%ggw@nglw SigPRc 58I PRSP EPAPTIAF(WP BMAREracReging circuits

confighASERb RlefePhin@! ghlel ? Mforé @&éﬂmg 468 thdi®elBRI Hid SHMIE katréIBiths
is that the chip sanple correlations better track

dete”ﬁ'@?@ g qhé%ﬁa”f‘l%lﬂff pighe s3rdived SridMasianal igrneisekofrplations determined

from dtlsp@la8 %81u8B Bf hktr¥ferehdb Signkl aRdBord k&Y orthor@ received signal
Wi rel ess conmuni cati on receiver, the receiver is

procegshig PRAIRIRNS At Makeusef Hl? chin 22Bpl0 carelg RSPk $ald Friationship
betwebhid tHip sAREI8 SO b arfl 168 AbisE @BREIRE 3T basdoSPth8 BGE or more

signal and a data signal. The receiver conprises one
scaling facteffe processing circuits configured to determi ne

OPREleB5t JHRIniSoaithbrit@f frRO3reESssinhirclit dhrisBs B carimBLiéh circuit
correl ations determ ned fromchi p sanpl es of

t he
configuegddp detpreineihe PEmial Mo sialindfaciors. @l”ﬁtoine 95 ”EPéQ %9%'1“91 geuits
conf.gﬁréanfb dempeRdtie ¥Rl dHRSmerk rbbsyvddigif PeReSditSberat®td based on the

onpensat e one or nore received signal ocessin
one obrﬁggeaqqammppg{ TharocrssIngrCircHits t@ﬁy Be ggﬁ[@ugd to de?ermme the scaling

factor@@ basdcPdr BBEsUrRG chpl Aniphd édriciitik Rn8Abive BrrélBforEdver a given
npl e correlations and the noi se correl ations,

mtervzane)ﬂqﬁ%ssg]geth% ,no% ,cerrglgtéqqs,?& g félep’rdﬂrgof Alz@e pl’@%§gmelﬁézoprelatlgns scaled

by a f@é’f’@@&iln@'ﬂéﬁtoﬁnd dendrhercsstifiafdpobitictschisd B9 BNek68S scling factor and
lculation circuit confi %ured to deternm ne the one

SO'V'”%‘F@" ceal egPiitar st and saeanNd Redline fardere: SOMNGHp i p%nl}@ftgnay

comp§sd | gt Seuires CABP AISE caictiRBo® MRt BHoR limRSEiovReh shiations.
processi n%ﬁo perati ons based on the gne or nore scalin

fEE?SP%Or E° ISPBNRS SPPR| PEFGSERING SPRIAYIOHeMBY RPTGifeeRY e or more

of Geﬁ@hle;remms B@n@ﬁmPlo@Graﬁlaﬁé @hlpSoquBfsfEn OPerBas Bhd Signal-to-
Ie correlations and nolse correl ati ons over a

Interfeégn Slpr“?t%?t'mé‘?'on BRGIARANS; Rt theRe oRsrations §hewd Be upaRrstped as non-
limitin§ BR&HPIRE. Pbr éxenpid) UBINGARP LR C8MPR| RtreRMiEnSHRABERl estimation may

comprise calculating a SIR value as a function of the chip sample correlations and a channel
estimate, and then scaling the resultant SIR as a function of the one or more scaling factors.
As another example, using the chip sample correlations for generalized RAKE

combining of despread values of the data signal may comprise generating generalized RAKE
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by a first scaling factor and a channel estinmate
product scal ed by a second scaling factor, and sol ving
wo oro6as7shrast one of the first and second scal PESE2006/050206
factors. Solving in this context may npri se a Least
combigiagayaigntepagad C(’UQEP“@aﬁaﬁlﬂ'%\?qrtﬁﬁat'oﬂﬁins'[%drﬂﬂtthq qise eqfralagions.

Thosesé&r'ibnﬁiﬁé @alghtd Qe SRR RINCHBN & thesd ¥afloR! BBMg factors to
rocesmgg oper ati ons rnac?g1¢P nprise any one or nore of

accoupkiop theg| relREeNShikdeetwe e ihsi e cBeiationsigng the noise correlations, or

the coRfbitidd vaRldsQRnB RSPl brR Mfom @Mb@b&&!@d tol lcBlifItbrahe Pél&tionship.
(Sl Rr estimation operations, but these operations

sﬁtSTt‘J 3gly Hesngnfe ChipSSaPIRCHEsAtions far firesauaiabign o received CDMA

&gnal%@%n@pns\éﬂeﬂgrailﬁ@clﬁib'eauﬁéﬁﬁ’érﬁfllfe@ e6BbRlgARs gt bas%d%n the chip
est’i mati on _may |E“Brlse cal culating a SI'R val ue as

Samplﬁﬁﬁﬁﬁ'laB?P%fThoﬁ@ Cempiingaugighis cap Pesag!pdAs adunstian Qh@ﬁr?élﬁ or more

scalm?%dtéf@ft&acc@ﬂﬁt foh@R r&iafdrishe 5Jﬂ®eéreﬁmuldqman§hé?c&$elauons and the
unction of the one or nore scaling factors,

noise gefEt HEMSexAhp lEered oaigizart bR BBl seactRd i hegman be scaled

to acct)g,ﬁt fgﬁﬂgrréihﬂ|&gﬁ|pRAKE corrbl ni ng of despread val ues of
he data si gnal nprise ﬁeneratl ng generalized

R&f(E%lHﬁ%ﬂhq? H@Sﬁgﬁ I@‘fﬁr’@o% 50 ligpeq! iethe bpvesigapires and advantages.

Th oseC§k" IFe@ |nﬁfHeCHMSW||II 'ﬂééo@ﬂlie @batkibeal RetSRs @Al %@baﬂtégj&%ﬁjpom@&ﬁng the
i nin hts can be scaled as a function of the

fO”OWkS‘Hé’eE?r"e F%Cr@ AN iang UPSR Vising 1he AEeSTRANYNerdrawiggs.

rel ationshi p bgpeeEddRPSON Gt ©FpwNi@t i ons and
t he noise correlations, or the conbined val ues

gEifel & 2BI0Fk girptame At W%@o%@ﬁmtéﬂ aVYrelRSe SOMMynatipm geceiver.
I 8lg2b iiPA MgidTowhiBdrast 61bne Epbddinidif of PloBeSsHEPbSic that may be

correlations for chip equalization of the received
implerpeijad &) T@ﬁéﬂ'reﬂﬁéﬁ ce@ﬁw@aorg Ea¢eivat Pid9-chifey &¥amRle: zat i on

f Figt 8is & BIFEK Bial annW@i m&n@cﬁﬁrﬂgnt% aldéhefdlizBd $@ANKE) receiver circuit
correl ations. Those conbi ning wej ghts can be scaled as

that may pgritseq Shthe wirelRss SABMNIGRIPTEIeSEWEY ¢ di9-ale {5 example.

aF@OW M a bREK Hfégrafnﬁ:‘ b%d@@ﬁ%dﬂn@ﬁtdﬁ@% s¢d1ifg €BmPefslBh @ircuits that
rel ati ons noi se correlations, or the

may bPMSf’@rWétH Q%@M”@é@ﬁe'v@ﬁ?'bm@%!%§ igem&BRI8d from t hem

Cﬁ@ 9% é@@bﬁ@hab!%n@@pmmﬁéﬁ'mbﬁt%f k6t 8édIingebmBenddtion circuits for the
resent inventjion is not limted to the

generafuﬂms *@S@@géKEWW%WSQB§ Those skilled in the

arfy. viid & blogk aagramom drhisotithehte@A kbt 66aling GomPEREHtids  fcuits for the
upon readin e foll ow n& det ai | ed. descri tlon and

ge”erawf@P@W ﬁgmplﬁ‘éd YaLEH PR A RYKE CanPRgy. Pr
DERSRY Bld &¥rdbioditlia o BhBoditnents & %I%tlmaﬂgrﬁ gifduit that

of one enbodi ment o W rel ess comTunl cation
may begisgreihe wiielpss Eo'ing“%?'an@“ EeCeIVBUPTdi S &30 SFEMBIfe

eF@@dQ BRdNY 0 @fe BIBECAHEGRAE Jf @Ed EmbBameRRYof ﬁ%hﬁﬂ@&l}éﬂﬁibﬁ@lrcwt that
he wirel ess communi cati on receiver of FW%[% , for
i men

may b@)&’éﬁﬂ inethe pyirgless commungqagiorn respiygr Ao ! fiexa

of a General peed|LES RASERIFEOR GEITHE INMENTIORAL may be
used in the wireless communi cation receiver of Fi

f 5|g é*sd@rﬁllogk dpgbam gf qlrbergbtgﬂhwggt qj,aa\@lf%gﬁs(ﬂorrgﬂl@lcatlo% receiver 10 that

is conBEIed td B cHif s&RbIE cofaktidhs raMEP AR PokPiesprdaeitd oidd @rrelations in
may be used with the G RAKE receiver circuit of

one onmoret its GRS SignaProsessiNGORRIRINNS RNEHP SAMPENSAR sucgn operations to
preseﬁﬁt%@ﬂls@lmg ifforri&fon tB&adthetdise WRANSA IS ONItle theGise to$ chiplsample

t he
correlations. By way of non-limiting example, the receiver 10 may comprise a cellular base
station receiver. As another example, the receiver 10 actually may comprise a portable
communication device that includes both receiver and transmitter functions, and may offer

additional user interface functions, depending on its intended purpose.
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generation of scal ed G RAKE conbi ning weights. Fig. 6
is a block diagramof one enbodi ment of soft scaling
weompastsez i on circuits for the generation of SBGT/SEiz006/050206
conmbi ned val ues in a G RAKE conbi ning process. Fig
alttdeast ang prerdigieal thinwirelpss GRINMBHA B R AEQV a5 (! 0690519'?393 a mobile

statior® o bR} tyPB of bbtadié c&hﬁﬁhnﬂ&ﬁ(orﬂ?evﬁb‘ée& h'aﬂdéeﬂ ahi i @brﬁﬁﬁlred for use in
communi cati on receiver of exanp

l e
a wirejasg CQ@”&”@an’rbﬁﬂtwéfka@qsﬁﬁﬁndlﬂe V\(Aﬁb%ﬁéi"%ﬁi’ sA%ﬁUCJ‘ Hlﬂ %DMA

signal@EEEN d Rt the Wirkless @bhrﬁuh%btlémbécbﬁeﬂiﬁﬁﬂay BoﬁnBﬁsé’\é E&hBSSHe signal
conmuni cati on recei ver of_ Fig exanp

that ingjtgias [eigsengeseny ¢atp cignals. -ﬁqu¥thqellv§d Cleg signal may include

one oPhBftrdtii@siaanecdigritis RFBE! &RN4 ComnfonWPilotCRSRNnel (CPICH) signal as a
communi cation receiver 10 that is configured to use

referepeg $oaa ieyI bapeR! celimatihsicr at her t han post - despr eadi ng

nwmiﬁh@é%fé)@h@ilésqmmhd‘ 198 8mBbdiRhEofQhe vvtréleé§§&hmgﬁ.cat.on receiver
nal r?pjrocessl ng operations, and to conpensate such

10 '”U6 PA{N igasT EYNpIsEEEr ANSEYf ecaivRTiARa ?ﬁsém%/ﬂ?@ﬁ S1ifge (and/or

dupleXtr8bieRe1 AMaULELRS clresit 18Vt iRGudsLorf orGhdrB p‘ﬁ@tﬁl@&lﬁg circuits 18
correlations. By way of non-linmting exanpl e,

that agecopfigwed iqy Sﬁﬁﬁcgwgﬁomn%@t@@|qslﬂllaqedotgsa@ogg & ’qrqmmltter circuit 20, a

systerh @6RtrdIRF 22 %e&ﬂ%d?@'ln@%’@ﬁﬁu@ /) hBreFigsLtinlts 29, Aficvadhove 26, a
onprise_a portabl e communi catl on devi ce that

Speakﬁhéﬁ‘ (FHEYPR B %’*@c"e‘i’@@?‘y &¥8°7 PAnd e Prospssinheifquiiss 18 arireferred to

herein®YthefEdhperddiidi Qral’ 1BRF coriveRichas dut HBREUI@BE understood that the
depending_ on its intended purpose.ln at | east

one
compg}?gggp h@ﬁ’@onstrﬂ@y b W'%%ﬂt%ﬁﬁ@ﬁ sy pirpeb@lppentsygpch that the

comp&SERGA EiRfita 8PRidIG r&diddsiifBactPbf tRb e ndry R cidN mrutt@mtﬁin the
communi cation device or handset, that is configured

wirelepg, pom@Enication reeiverelds Fupthat ﬁhq}sgﬁk[yﬂd MWW'%Q@@&C@W that some
or all 66 MM cifduRNEah&lbe ifplsiHEHted InéheHRY Fittpated processmg circuit,

receij ved by the wi rel ess conmunj cation recelver

or in B Rk HuePes Oé&*ﬁ'i'dé"ct“és SN AL SPEHRIMAleReRIa Ci‘eé?'@r"%@%term'”e the

partuc@ﬁudmaﬁﬁeﬁl n‘$wgiéﬁ|tl‘$e cd'_rﬁber%éﬁ'dmén%wtﬁ Bes |hﬁﬂ‘eﬁhé/rﬂé’d CDVA
i nclude one or nore traffic channel signals

f &atd%ﬁ%on%ﬁ@‘bﬁd'@i?ﬁﬁ%e ceiyer QeaihARIS ¢abpetegl asiggfreneriized

RAKEaréc,%fv%F m@ 9¥\§|a ﬁdhflmﬁi{‘@éb@imﬁébf GH—’%AKElpro%b%mdNohB may refer to
nbodi ment  of wirele

us. P@é‘?ﬁ’fu'\lﬂ @ WS&H“ F%@@T‘%‘Py fba'r IIn aslepsiong qth?rlemj”dt[ne”t the receiver

c.rcu.t%rrpbo@f redi és"aaaﬁmebbélﬁaeﬂe\é@wé\ntlﬁ@ﬂﬁer’c&géérthé YechRer @rcuit 16 may
switch (land/ or dupl exer) nment 14, a receiver

compa & it O FRlo@ATEK G L H NS BRA e e tAGEGE Fgnal processing

cwcwtﬁy ih GidaSt drid drivvddirae®. EafadrgURdrdnemitie® thircufca hBginclude a mix of
ensation as alluded to above, a. transmtter

analog pg@gligttalﬂjcu@ g%tngw\de%ﬁgsrqgapgplggél siggirbprgcessipgcircuitry in at least
one emBBdieRUt put (1/0 i nterface circuits 24, a mcrophone

26h a geaker 28 pad 30, and a disp Iaﬁ%lscree

32he gyiierp copiedlier H% ”lﬁyrc‘@mpt”é%ja TigroRracessar ehiglty| Signal Processor

(DSPN el Pro@ﬁanﬁr’ﬁ@ble G@T@Rﬂé@(FF@A)C V\bﬁliﬂaﬁon $§ecf|ﬁ2’! Integrated Circuit (ASIC),
conveni ence, but it should be understood he

or othgrgigitah 091G AigU AN BNe merﬁ%”tﬁ?rﬁ%fﬁﬁﬁ?‘éae Q%?‘%@gd processing

circuit§ @vm@abc&wér%u&raﬁérﬂméné.&;unes e And ot reéyb’éi:tlvamriﬁésl beitegrated with
circuit 18 artlalr\myuﬂrey es in each of two or nore

such GirgHigs i 19:PtEPT TPt IESRAUHDPS URGRISIRPY Kab e WIERIRRSHOAWRY iRtion receiver
10 geh&tel) MBluddDond s hor@merhO9 TR ViRKS, |ibiefloriny ddtguiBsdrambilels, provisioning
E)gr eci ate that sone
information, and program instructions for system control, signal processing, etc.
In general, the wireless communication receiver 10 uses pre-despreading chip sample
correlations rather than post-despreading noise correlations in one or more of its processing

operations involving the CDMA signal received by it. A conventional receiver generally would
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or all of the receiver circuit 16 may be inpl enented
in one highly integrated processing circuit, or in a
waembi130ber of such circuits, and that such PCT/SE2006/050206

i npl enentation details wll determ ne the particul ar
not usgeghieTaminie GRITRIRliaNReancHinpiead A9 Hse aiend-term gs’[lrgate of the measured

noise bGﬂPéI&t“B?ﬁto%fbméder&ﬁ db@gﬂ@éd ping spmbedi MRRkver Qlﬁ:hﬂ@ﬁ@féﬁ%restlmates
cuit 16 is configured as a "Cenerali zed RAKE

lack thee??(ﬂab'@ tp trapniapid ngﬁs Wdhe chaAne! eRPRRPI e of G RAKE
PIrP&R% Rt the iREaftRMviFeidRIcohPnddicatioPdd@Ver NO us&s dfidsdmple

04 to Bottorﬂe et al In at | east one ot her
correlglighg de Hastt faﬁHéd'PGGQWTéQ”Sc apc uses (glaorf termppgst @8?@83%9 goise

correl SN EsHIPSrh&Rs, |ree%is‘é%rorrelaﬂo#'§n|39§hd¥§‘5ﬁ> mélhfélrf %Féﬁ’éﬁt scaling.
circuit 16 may conprise a nmx of anal og and

Thus, the Wuqalg%s co‘mraum?ﬁ;pgdg%elwggm qﬂvant@gqas @rwﬁpmproved tracking of

certail f4RE RBIFIgNDn8itib 6! wihich dr8 batier refsdiedPin@n& plrodisPRIAding chip sample
Simlarly, the transmtter circuit 20 may include a

correlgjons & cgﬁlgpggji tg RasgsrIeading; nokssi aoETelalians, iyt Piggeryes the soft scaling

mfornﬁﬂ@r@?é‘ﬁlﬁal@' rHedad fcﬁ'a@B@'ateFHé?&@ﬁﬁbdl%e@d)dl 'SIIR)éstlrﬂaﬁdn etc.
| east one enbodi nent. The system contro e

c YfiHrihe abeveRaiits B 'Bl’f‘é’s%"(‘ﬁ reggdéqslsegf ths quﬁr’[ﬂ@e@ﬂiépes of
proceédﬂﬂ:’&wculﬁ 84¢H 1BriPpleATERReEyifeidse cOnNidatiBceiver 10, Fig. 2 illustrates

ication Specific¢c Integrated Crcuit (ASIC), or

one e@Bﬂ@meat o Rr9<FeSF'd9§|'Q9"E:WFE‘HT‘?NG%HH‘“W9!§§S CRAPMshicatignyreceiver 10,

for comPanhdatih§ PeBehva8 sRaEHFNEidPE 96raRE U%o%ﬁ&éﬁrﬁﬁe @brrélBfons. For a
receiver and transmtter circuits 16 and

given fr@%’ﬁ@&f tReelegeivest CPMA Henalnvkigh Wekidesah %‘Gdﬂfe@ﬁce §iona!

comp&r{bn én)%resglﬁ?QGQI ﬁ@%él%ggﬁeHW@%?é%?ﬂekﬁﬂBISE I%S relgtel%ns, 23 , are

avallabheé)aeed mman'eneme}ntajeade;bgm o ot ogd@apreay re&‘rmgetmgnal values, e.g.,

from ¢t %'F‘Eésfpr r8ad &{o%yrﬁtso‘? b ! t%ﬁ?ﬁrbé’&‘val cdlf 454 Bellised with
nstructt ons systemconiro processi ng,

detec1eti symbal \gduresrtaformt eh@fwnencm Hgral cThmlhmtreaatdl wocassgifurgrer assumes

that a%gtt xﬁsc‘?l?p %Hﬁaé’@&f&%?ow ng CQ epav%ﬁ‘zm?é Basadf d e@?&éu‘?@r’?ﬁents made from a

espread ng noi se corre

set of @éceﬁ%ﬁ%lghfal ¢His sdi’thl@@&ﬂdeﬁ @v@rﬂﬁa@ly i Sanhd& MRl @lghbﬁnterval used for
nal received % A conventional receiy

the Sh@@ﬁ%%f‘g?e GRTRIBHADE: 3% emqsr%awl'@ eaPel estimGHes, haﬁée available.
Note thaSthe abcid<idH hatsif LReb HiOeiR rdBrRfdtibelready, drﬂ%oﬁ%ﬂﬁdﬂét@éithat the
noi se correl ati ons obtai ned from despr ead pilo
chip sgyptecins!. noisveovieratiossi tiay beregict ated asseavatiangss| Eokexamole R may be
il [
embo&g@ g? Ho s)é Jo?%ﬁ%n%gﬁag@?h%?%ggﬁlgﬁﬁg tdrgsaérggd &{kﬁgpr@égls, and R, may
be errfb@ﬂ’@d rals%&thlp)éhrﬁﬁé ebvleﬁfan&@niaﬁr&srn§é§upecﬁl@diﬂi§ Baseband chip samples of

h carr {;8 ons to track fast fading conditions, and uses
t eregg}cﬁgf 1§"%ost - despr eadi ng noi se correl ation

NERRIHUMTRNItIS protesing dMAIRG0CBB liIRIBAted l@zm'b@ﬂﬁ*rlié‘riﬂ @t Srocedsihg logic,
mai ntai n proper soft scalin Thus, the wirel ? ,
one ORTR RIPERSEINGHFTPWESHIT PeovEEssCORIHIRgR AL 1 fetermine one or

more Sé‘&_ﬂh%‘i’&%r& frig kdiag 1l ?t‘é&ietséiéédfngsdhlﬁ s’&#rhpﬂ'é]c&%léﬂdnb%ﬁ as obtained
which are better reflected in the pre-despreading chip

from chggHnepleDstRé ddefved GIIMA eigpay, &ﬁthb@o@@@dspmmgeﬁﬁbmrrelatlons K,

oo RSB B o B BB B o oo
(Step qgﬁoqisg%t gr% RSiLd Félé’(fbﬂf% &ayWetd%n’r' W ARR4E oﬁ?ﬁeﬂ&@ short-term,

regar ess 0 Eartl ul ar ty
‘rough’yRgasyrestenty ediea despread pietisyaibaiseel gt oilptay psg-p@relation

measWeFriBhRSRadPoT8 Yo F8kdnie,'Re Qo BF a HbeivabOv-CbNh lsBEl 8t §Rater or

lesser time interval may be used as needed or desired.
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one enbodi nent of processing logic inplenmented in the
W rel ess communi cati on receiver 10, for conpensating
WO ewel1¥02 si gnal operations for the use of chi PCEHaNDE050206
correlations. For a given interval of the received
CIHiR 188 gLt MAKS %"”%@Ptﬁ’ﬂ%@‘ua SpRraiNgdr RIPERSSHPe CatigHas with the

wurele§§€@rﬁm@Hlb&io%@&@&ﬁ'd&nﬁ%bé‘tﬁg%ﬁerbrme@Mtsh br'&ééssmg
short-term noi se correl ati ons, are avail abl e

operatignsbaidTiakenese e thelio saBRe£orations. ga gfvrsdian Péﬂ’@rséﬁ'&g factor(s

(Step 309)“ al*hls\/ﬁjoé&%mg%?c orfvbﬁéfﬂoﬂs%ﬂt iy BE MsIeAENtRH la8ta computer
ynbol val ues despr ead val ues can al so be used

progrqm Pﬁm%ﬁ”&ﬁ"@ffds%fﬁ@@m logtrqugnq Withib AeMer¥rdevigAcy other storage

eleme‘ht ijdedTMel \hlPéﬂéésfc%hﬁﬂJrﬁ’édi’@ﬁfFédef%rﬁU” her assumes
that a set of hi npecorrelatlons ar

a{Fagalsss obKBcHe Metke ANl §‘ef?dﬁéfef'melﬂ”é?”w asfpardware,

softwdrB8 Gt 96Rfé SintitiofR M dve SFabmd aﬁbéda.lﬁ@ﬁt Ve wieasd YorhmBnication receiver
same received signal interval used for the short-term

10 inchiges & GbY & @F?'Bﬁsc'rcﬁ'ﬁﬂ‘at FLONIGH PR ELRATRUR) (T2 ARAPIBING weights

basedtsit EHiRERAple Rorre@fiéhs2¥Ad [sabititer Rfigured )t cdrﬁ‘rféngétéf‘elrtﬁéﬂ A8
herein uses the term"correl ati on" broad

comb@@gtvgqﬁﬂt%,tog’,;;)hq ¢ppbipgchdata ,skgnglas‘,ﬁmupgesag@eﬁq;g%gom them, based on one or

more Mlh@keﬁid@ ﬂfat F@é‘tebl‘?e RGbE Hh@bEfteRerdhed abnpbidils cdrfon to the pre-
be enbhodi ed as a noi se covariance matri x

deSprﬂ%dé%?@l%l S%I@P'ﬁg:oﬂ BEBPRRRN NP BPSLIAPRERAS NI ereTRIAtipRS.

Deterﬁm@hgﬂe%o@}ﬁhgﬁe‘iéi%r@sé?&ééaédb@féﬁﬁalﬁqﬁé 5XmEBas Y&IBE information
si ng baseband ¢ he recei ved

CDVA
for thesq:%med @RS thak tH@Y wey'd @V%Bé@g ,gﬁ@era@dacilqegtle {som tthgonoise
correlattdndst r at ed enbodi nent of processing | ogic, one or
nore processing circuits within the wrel ess

cbigndHiugkates A G-EAKR/PDOMaRL b A WiselBFieCanmppipaion receiver 10,

whereﬁﬂ?d ﬂeB&véracﬁrbgl'f $6 E:Brﬂbnée%' élﬁe@eltlé‘refrd?ﬂ-%ng ﬂ@ Pér%ﬁéj GIRAKE |cFPCU|t 42,
e correlations fromchip sa

While gpt ‘i'%%faﬁ% diwebe WS@P% Hél‘hosﬁék'!'%'”ﬁB%?”d*é%ﬁ*ﬂ%@ g Srout 42

mclud@@b%ﬁjr&lﬁy bEdoriel 305 * fmg@ﬁs Qhd. %ééﬁﬁbaﬁépmcﬂﬁ@ﬁﬁﬁ%sﬁ@aé%ﬁlp samples
he reference signal included in the received

CDVA
of theé‘?“@‘?’&ld G248 sianebip. obkin Agsrserad Yaleesisr @@ reigrance A giRkic signals

includB@h the récuiRdtEOVRaRAEI. OForERknp@, FRAGIRAKE Scult MQ%H}/ mclude a
measurenents usi ng despread pil ot synbols

numbgnetiiiafficahgaae! deprranda |%ﬁ“'ﬁéa§8?@ﬁ§%?§raﬁ§d@aﬂﬂé ,compggent of the

received WTNIA sighBEakd Alay Hcldiel £HEhYR b Héé@é%e?'oﬁlé\ﬁis to Gespread a pilot
Charmgreater or lesser tine interval é’fﬂ used as needed
[

FceRqNeatOff¢ FPeeivad G pigRBl OfSBRUPIHEreshIithFasPeel e the present

discuddfIne el GETAKEPEIRER A2 TiMIudeB OB it BYSSTIated With, ttharﬁbddﬁh&ﬂ%f the
conmmuni catign recei ver 10 conpensat | nlgeone or nor

compensalipR, iEPudi 1§rast iprrigewddy 086‘8?%‘%"’1"%% %%POWEW@W@P”S and/or

compérd@teLHIRPeslATHAbE, f6|0t|hé©|sélbfélﬂ satﬂ Ie%ofr@lé%hspn of the
ocessing | ogic

scal i ng factor (s) l{ E‘?(

oMo pParkieyI3iiys Fisk 4ii Ustrg at%”‘i'%pcrfé*h% RAKESiIrgTc ffing to one or
more BfMBEdiIRBhEBUTRHAL Sird\6t, sheretla BhipBaAMd dbplelaiioh eBiithatet 4é gBnerates

a nmenory device, or other storage elenment, included in

chip 3?%‘8'%0(@3&'9%3 c%mﬁjﬁloé desrspages ¢8iogaerales desﬁ@@ﬁrpdwéé@béfs and
e netf hods rght herein are i

her
channg ?%\WE?F%S hséf“f’lﬁérc@”e'é?' B H YA FRAer B W%‘? E@f‘ﬁat&‘i‘é R, anda

scalin§ fResH aRDIatiOh cirdift 58 daRluRiss SRIBINbeachMY AR (8., kP and ‘B
I'ncludes a G RAKE receiver circuit that 1s configured

that rdlte FO/TPW® &aridtis E@Hzr NineGbr Weir@ Atigitional processing circuits 54 are

configured for G-RAKE combining, SIR estimation, etc., and include one or more scaling circuits
56, which are configured to compensate at least one received signal processing operation that
makes use of the chip sample correlations, as a function of the scaling factor(s).
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based on chip sanple correlations, and is further

configured to conpensate either the conbining weights,
werooshgrsepnbi ned data signal sanpl es gener at edP€T/512006/050206

them based on one or nore scaling factors that rel ate

t Kesushiceafliguralions, thacempaniien le‘é*ﬂb@n'&‘#ﬁt@t%ﬁ“r% SiBax PR

considtrES18S 85 RFEHiIMPine RaRuRAGP LIRS fladhé Qéh‘-hn@@ﬁcdnl(%? 56 although those
post - despr ea nﬁ noi se correl ations. Determ ni ng

circuith g1aReRN YRR TGP TGy et e wiain Sag @rﬁqrspm@xttqwﬂe G-RAKE

cwcwt&@”@r tﬁ@fotler\émrét%l\)e%%lﬁﬁt@ QR af RBsttdMR riBRirmaH ﬂﬁ@'o@ﬁf{oensatlon
t they would have had if 9enerat ed di rectl

C'rcu'tﬂﬁgumﬁré@“ﬁﬂsﬁﬁ afip saFPlemogrefagon pg%@tp@f@gn%thgwg:orrelatlon

estim&H0SS iaRB RlsoGhayt REILYE FR] @BRNORTIMBIE 381 Hoth&CahYRimdfs, one or
wherein its receiver circuit 16 conpri ses a receiver

more piippte ATeNs araRePlementRAREat fregiine campengqtipe Ciatit 18, but are

conf.gulédbtﬁﬁowdmmeﬂrFesﬁbbﬁve%tpuwg@t ood by those skl Iled in
the art that the GRAKE circuit 42 incl udes

pFigr aPpHiapilugtEeeraeMBRdimEThefdhe G-inKE C'rC‘ﬂ’b‘é?p MbgERip the

calcul&fidrCdiichit b2 khidks fR AR KInG ks Wn@sﬂ %as%ﬁ%nﬁ@é‘é?\m@gs inputs the
CDVA signal to obtain despread val ues for the

short-fefheloRRRrmaRtond & fthé crartRpbstimAed HAgAd tha dhitesdri®ie cy®slationsR .
si gnal . For exan‘pl e, the GRAKE circuit 42 may
The dpteshingtiorsofreithesaling factass friay befveterninedasingentieast Squares Error (LSE)
r hannel component of
eSt'mﬂ?m)wééceésvegglmg%ﬁoamb &é éég'r?gy i ncl ude a nunber of
despreader circuits tq%et { satlhd .pi | ot channel (Eq. 1)
conponent of the received signal. O nore
The s¢aling fasgaer Avimal bedsqught ofas a fwnmre@e’mcadjm@tacm reJatingt the reference
G RAKE, circuit 42 includes smatedvm
and d%‘ﬁﬁ&ﬂ‘al?éﬂ?'“%qd["ﬁ”ﬁlé n terpesived 9@&"%%‘9%| N SpEg %@Poﬁs'@e”ts the scaling
factor GO Afdydd et On @@mw@t@o&rﬁé\mmuﬂdéﬁ@g af@etordd 898 configured
and/ or conpensate SIR estimation, for the use of chip
value srarnpltlee vieleed carnopsicatiorrecgieert i0c IKremling SHiimplifigs the solution for «,

strates ortion of the GRAKE circuit 16
which ey AL 6T 808 S SRS riamt s of & hat i rcui .
whetsting #o & Rbfurd dAYuags aésceuloﬁdn @rrEqsst bdToih@ for4ife two scaling factors
generates chip sanple correl ations, , a pilot

a and gk porapriRes msgemcmpe@mﬁl@mrré@domﬁﬂbx @WmesccmmatlonS( ) over
est i se correlatio i mat or
a aivefaRaL eSkeTEe R atisn GGt 5 st 8liup Bhy Rizkla omelations
scale&&t S\‘l s@tséé?lﬂg @écﬁ&r%'ﬁ aﬁ% aC&JaﬁHél%tsﬁr%afé'}ﬁo&’tﬁct TRh€) §é‘a?éd ESga second
ractors (e. that relate R,
scaling fdetort( ranqu!vmg fcmait Eaaamaofdlnmflrsparutndlgcaiungctautors In one

embO@E,}eﬁﬂéPf"”ffO%e?fst B soo A saa R Bt S B Lpast Sauares Error

(LSE)(prascressmg with thelchiptsaatote carrdiatigns atle hoise aopelat@atseand the channel
e received, signal processing operation that

eSt'm;ﬂ'ﬁ%@%‘Nn B%n@?swﬁ@eghl p sanple correlations, as a
f tmiobkiog aiod LSEeolﬂdm inngoreatztail; {t )il benagarediated that Eq. 1 essentially

fi
rotatef i ol tienss oS MURG e Barither P ol aagrrenage
the cal cul ation circuig; §)2~§;)ﬁ(,t@e,§g@ ifng circuit(@q. 2)

56, although those circuits hysically or

wheref Hmﬁh’@n@\'/éh ﬂhﬂhééé’éﬂe%u&.‘ﬁeﬁﬁétﬂcéé“%a* ALGEth&RHEXE eRfnents in
the GRAKE circuit 42, or the overal receiver circuit
each f]JBT”X ﬂeﬁU|ﬁ'ﬂ9 ingdsto %ﬁ@uﬁl@ﬁém Tﬂi‘érﬁ‘?fm efea. @orﬁﬂéf%'ﬁ‘{e%ﬁ no ¢ and g that
rcuit, 18, furt ude

tuly rfdieS Bath St el pldtfy BAGH S EsE BiBest BB Bes yielc e scaling factor

values that result in the least amount of squared error among the set of all such equations.
A matrix equation useful for LSE processing may be expressed as,
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estimator 50, and al so may include the channel
estimator 48. In other enbodi nents, one or nore of

w0 bwsa3msbenents are i npl emented apart from t hePCT/SE2006/050206
conpensati on CIrCUIt 18, but are configured to provide
their respective|offflpiyt 5 foRjt.D Fi g—HGI Ipartially

illustrates an e it 42,
wherein the calc Iﬁai n £ rcf‘Lﬁtje saﬁﬁ gsJ}d/E t he (Eq. 3)

scaling factors, |a aid ba¥ed on r¥k
i nputs the short RN I>R Qe el afiang)| the channel
estimates h , and the ip sarrpl e correlations Rd. The

In simgkfteairfoinmaig. GMmaf bédoetdnessedlasng factors may be

determ ned using a Least S%uares Error (LSE)

estimati on process invol vi g‘f\ﬁe fol |l owi ng expression: (Eq.4)
where® / 3R d- ahhH. (Eq. 1) The scaling factor/? nmay be

t hought of as a "conversion" scaling factor relating

the reference [an#datla si gn&|@,1) ncl uHedwilt hin t he

factor b ray He Ahebd onop Reiing TAIAL) n;Pu-eg%ﬁ%h 0.5
e

by desi gn, and stded as coM‘l guredM/aI e Wthi
W rel ess comu tan recel veryLO_g (Knawiing b
Si nplifies the}g lﬁ)l on for (g@, &Ihl ch( ngybe t hought
Becaudk AsnBp afdl Ehal re ¢dtich Ffe&?‘it% prefSiES g itfdgt b&htomplex equation as
nat ur al Iant%ﬁ ge description of Eq. 1, solving for the
two regpauagiang sRyheLe teee %{eé%l b conprises measuring chip

SEAD bRIeE Bf foRlsdbi EAS i§ Rod m%ﬂarﬁlo'lﬁcﬁegolﬁéc%'u@é t¥riginal matrices are
over a given interval, expressing the noi se

Hermitign Fﬁﬁ@?tf@n@”@g halfrqliq ro&‘ﬁ rgpeat l'ﬂée%qlﬂl rpatsiy hgdpeit, as complex
conjugaibd) € lsiceqns repeaic@doRY d8 nbi 4t arﬁfQﬁﬁoerQtldchStﬂ% sc{ILthlo)n aod

a channel estimate product (hhH) scale a second
procesging May ofmidhesp, tbarepy rechistnadbe OPrﬁBeerfrcoﬁlpU%laéa%% nefsiedofurther, it
may bbré‘éfffdern?ﬁw A éiﬁ@mﬂeﬁt@@lnhmﬁtd‘ GHUPALS a LISE SMGion using the matrix
nbodi nent, solving for the first and second scal ing
dmgo*%@tors conpri ses Least Squares Error (LSE)
PlrP&fS&sBInhéthérbrindea %Hlﬁeé aplicuderr b8 bi’ddﬂﬂ@iSEtéﬂ)ﬁJtlon for Eq. 4 is
noi se correl ations, and the channel estinmte known by
given ggasur ement . I n Iooklng at a LSE solution in nore
detail, it will be app ﬁ%ed that Eq. 1 essentially (Eq. 6)
relatesthe|nd|V|d ele nts of the invol ved a

If B i RHIWNC B2, wWéI&%)t%ﬂmlﬁl)’nlc{dtloh YecePet 90 ﬁ'\a&g)etébnflgl{rbd td edpress the LSE

bRA(i, j)-aH(i, j ) , (Eq. 2) where H = H G ven
problenhag, t hese are square matrl ces, say Nx N, there are N2
el emrents in each matri x, uIt ng jin up toN2
equati ons in the form of E flyﬁ‘hljér’elikelyis no a (Eq. 7)

whichz?g&jeflneggaeindt y makes each such equation exactly
equal ;" but 'LSE’processi ng does yield the scaling

factor val ues [t @at,1yesul t |1 &/ e Ieast amount of
squared error a'&jﬁ]%})the S t{@ng such equations. A

matri x equati-on ul A rOgﬁ@Sd:ﬂEyy]my be (Eq. 8)
expressed as lIn siMmpljfied foMn [Eq
expressed as, F{}(Ne\fi( ( ‘H(I\‘?”N) ere,
where
G=pR,-R. (Eq. 8A)

In addition to the above details for implementing a LSE solution in one or more
embodiments of the wireless communication receiver 10, it should be noted that the first and
second scaling factors might be smoothed or otherwise maintained as averages for improved
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Because a and b are purely real (not conplex), it is
preferred to treat each conpl ex equation as two real
weowatidmns so that A and p are real. The orderPOf/SE&050206

for Eq. 5_is not inportant. |ndeed, because the

soft vy §‘Pq41'89 hRYS it ele %meocil@ﬁm ihea\wr@%ﬁmmwcaé'p%@qe%ﬂp is

configBfed th enditu® dvBRRRIschkhgtasbrse ri x (al beit, as conpl ex
conjugates). Since the repeated rows do not add any
information to tavsdtaiior(l-1738. dtseesking may omit
them thereby reqpcmgﬂw g (uphgr of conputations
needed. Furt her, Be sufficient in sone

In the ewfmedsummailatplypbbme diada pon-atlescapteSEcalimguadtons ramea@pt the most

0
recenltl)h(gptgﬁ%& Sélg@%ﬁ% g@éehgfha{a fﬁe%@é&%?& ‘é@@ 4?&%@8@” ecgaccordlng to
ongoidg neagjiremanias, X (AA 1Ap. (Eg. 6) If bis knovvn

o Jfi Plpude ?C@?Rérﬁé@is § Rvo BT B o o6 g%ain 3 ‘pyggpesized
noise Z%rré‘l@ﬂlcgmnéﬁﬁeﬁv n‘ﬁwstuﬁﬂ @%é’y @esusé:él to n@t‘é@e Pﬁe'co[ﬁB\'r’]lng weights, w,

wher e = (E I n addition
that incapotsie the Qmeai ot \fadne sqatmsbaewﬂueu gf keinggenssatad fr@m Rn

oy 05,01y SPASLTER P 8 1505 o TSRO s, s

on thes:s@mgédsscalmgfgctbesca%sand gm bTmosaamrlageU sgaling Feetoss s®y be
mai nt ai ned as averages for r&pmr ovedsoft val ue scalin
theyca!

genergigd by theSCARY e¥pichtmaRpY afigl GEit ST At GRsR Goneration o
er%y%eé)gb%ssg,@ags configured to nmaintain average scaling
actors as, < AVG = Y<XAVG + (I- y)a, O ¢ | , [ =
s-rv* <Egs-9 10) In t R =eBprRssioqphhi’medi atel y above (Eq. 11)
t he non-subscripted scaling factors represent the npst

The corapigiigI Gy Cbbais el i BrPiyh ihaiepebgaledirombidiyeights W, and

use thefAlol Jadiefads ESMISingd GaltdX iR dedsread gamplet of PRGSIcRdhce signal.
nmeasurenents. The averaged scaling factors aAVG and

Becausa\iS wag uped igsaenetate Bist@mpining woightsewi: hape cepibied values will have

substé}ﬁléﬂ)eihétsaﬁfé JHRbalue: mfgrmatlo'nrihéW\FvGuld RavéeRSratédardnt Broperly
enerate the conbi ning wei ght's, w, that incorporate

smooiIpg RAsHFeyreaditg Nejes eRITERINENg by virtue of being

gﬁ@eé%ﬁﬂlli megﬂd%s ano?b{é}tdﬁﬁ?o%d?rh&g o? 0 GUP#P&@ &Rt @bakh&Bin non-
matrix R ‘may be carried out %/ the scaling circuit

scaledsgomipaisg aveigits, e %Qéﬁ@ifé@dsf@m heghfratanee correlgtionanil, by a
comblgmg welgh-%gﬁgra%v %ﬂa%g B % élgg cgr%Bltnl%rgswé]a'Yts lEznay be generated as,

v=Rh, (Eq. 12)

(Egs. 9, 10)

where it is understood that matrix inversion is not an absolute necessity, and the weights may
be obtained through practical means such as the Gauss-Seidel algorithm.

The scaling circuit 58 may use the scaling factors @ and £, or their averages to
compute a real-valued scaling factor f, that is used to compensate the RAKE combining
operations of the combining circuit 66. For example, f may be generated as,

1
Bive = Cavsh”'v

To the extent that the channel estimate h and/or the combining weights v may be noisy, such

f=

(Eqg. 13)

noise can be mitigated by calculating f as,

1
ﬂAVG - /’i’aAVGhHV

f= (Eq. 14)
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generated by the scaling circuit 56, or by the
calculation circuit 52. In either case, generation of
weR20008y7802 expressed as, ' = bAVG d - aAVG H .PCES§E2004/)50206
The conmbining circuit 62 is configured to receive the
wherepd d@éf‘qigre@@aa%an@”mrnetﬁgdmegwwg wA < hrand wfeere g aleylated value

of frrgag/;beercﬁl Se&@ﬁahé\%ﬁs dé%ssufsfézﬂ@tﬂ%% s%@ hes éane{;ﬂgle value of

erence si gna Because was use enerate

f wouldPTient” i Shgi @fhh@ dma,sugria%eymm‘@bnedluuaifumatmhl)I have
substantially the sane soft value information they

whithdhéabeve gengeaiion af the scalina fgetop o, Ifprsie scaling, factors o and B,

the cofiTad Prb SeahOthEFoT AR et fortsinneNaighd & i ngthe proper
soft sebling e retion, rematoen esk moa;é)cmmmgmmﬂﬂo gen,eraﬂdé eombined values
from tg%ﬁﬁs:praﬁta sf ! qfﬁ]{)thtggﬁig Wél?er%%r re % Onsbérang %elght generator 64
can be oorfignieaigo\wee gt mmldd&:og&fmn@t/ve@htﬁv Wg_eﬁér_ate]ihe combined
valueg, g sierLaeBlabsea fun Rt a8 A% A STkt gnt s ey be.

obblat'hﬂ Gkt gg%é) 4ehed E:@f%l'nﬁlglwé@rﬂ@% 24F BedBnbidfed from the non-scaled

Gauss- Sei algorithm The Scaling circuit 58 may use
combining waighits ivg usagtis expiesainh = fov - tlhmersem@i’%?@sasfwmmg each

oo T B LR PO 4 T g
exprew&‘p' " E% ¥t g Uintihi&Poptionris BaaRl é’espfea'c‘ﬁ%ldé% &l@ﬂt%rc%hﬁﬁhng, while
T6“tAe ‘extent that the channel estinmate h and

yeta bb&h opiidyi initngcareihglthip sanmes. bie angi cige, the cbmbmu@ecumam 66 outputs
propely sied TSty ek a4 gBh 92t diocaspigusieh g Becouity, e
p@f amfrbe,nt ilmﬁldtﬂﬂur&&rsﬂ\oo’d fhatother rroeivedsigealiohssessing operations
ed va{ ue /

acaiti iy B At kBl itEioR né e SaB IORES b s B Rhisenripsample

correlatédng andoise@otrdiatiomsy eﬁdr exaﬂnples Fign7 dlustrdtes d @A esiirgaigdn drcuit 70

tnat isbGed B Sag R & Rt Bhib doded (MR ox for e data

signalfcaaipohentaf &nid particutahebagedrbn nsing thm ¢hiplsample comrglabens R,
conf i giured to create combining weights w, having the
ptolperliustated eawopiment.ihe pihestratioasiicyihéhregges pputs the

chan ngpégflirﬁat h e QR s:%n‘?plﬁ@@ﬁéléﬁ&scl@ nh%rﬂﬁﬂ Y1 ¥ERied E?éﬁnb h&ctor 7.

esprea sarrpl e e data sigft ternative
The Simeswmaﬁmnnmurmgt mnsgiohﬂ@ﬂe@toamsythéeﬁb ioput tblens:tortfaloglated SR estimate

the non-scal onbi n weights v t ener at

tat ietEprdig N Bt oo He Fobtuale. S8 pbetdar RO el
informatiom Formexaimple, te $IR edfiarativh eartied stit ngihe SIR @atiration circuit 70 may
beexcon;oegm ng wei ghts w can be generated fromthe

HERRE R ed conbi ni ng weights v , using the expression

w=/ v . Inthe secongrcasg rgsum ng each conbined (gq 15

val ue of the data signal i's regresented as x , the
Note thal kig. & tlusttzesarableninatvieregniodienent, wherein the SIR estimation circuit 70

makes a similarly compensated SIR calculation, but uses the unscaled combining weights v,

the channel estimates h, and the chip sample correlations R ,, to compute the SIR estimate.

In discussion of SIR estimation as an example of one type of received signal processing
operation that may be compensated for the use of chip sample correlations, it should be noted
that the wireless communication receiver 10 may be configured to use noise sample
correlations for one or more of its received signal processing operations, and may use chip
sample correlations for one or more other received signal processing operations. For example,

G-RAKE processing operations may be based on noise correlations obtained from pilot
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expression, XSCALED = f -x . Athird optionis to
scal e despread val ues prior to conbining, while yet a
wo oaei1Brsept i on is to scale the chip sanpl es. | PCEHRE2006/050206

case, the conmbining circuit 66 outputs properly scal ed
symbolg 1iilgsiR eafimatiorsmay R pasqchen ¢hip ﬁﬁr@P'e;ﬁod eladanmeptaigad fom

baseb@fid @RPAEiphs Flife re@éuvé‘@@bﬁ/ﬁ\ sibhal SEHQkbed/pgn. under st ood
that other received s al processing operations

aA8sEFL AR 1 BriodetQuPhYNIc) 416 b SATPBENGSIseDEelaonAre taken

may beltfifdrhtalithtBSitcP 1@ ifdB R eE& VY §§ﬁm|pﬁ)c%§§|ﬁ§b§érbﬁ>6}% aRdbed, the G-
noi se correl ati ons. For exanp lustrates a

RAKEQIrecessing pRerasANE May yise dlff@rqn‘t] glﬂaq@l %%Wfalt@% diftgrem noise correlations,
etc., ti§eH &rlé'u@b@ fc Sﬁ% Bsﬁ)r%ht'ld?ﬁt(@nef fktot htedécﬁﬁ@ Mﬁéth&qvﬁarﬁblﬂétalecelved

or for he dat a SI? onent of N partlcu ar,
Slgna'tpa%@és'aa opgiafgn el %H%C*ﬁaﬁ%me'ewfrfe@t'atﬁ IGHeT ian the morg
convehlibrié$ hbids 88mpeRFEROs reldies B4R L8bsdmdrt @Fwﬁethétut'hbt ar@cess would

receives as Lnputs the channel estinates

benefi§ {ap| wick 959 e Mt PEAPIR SR gRUM e m@éne%tolt@&k&%taow Eondtions

with afh?gﬁ @dree oflBEpoPIsBeREdd INREHAIA ek ©f wirelé8s ESmMARCEEBH Riworks,
use these input ternms to calculate a SIR estimte

while ?h%‘l\KE SOMBERGERY e MPre Ikaiantiay Chanding eRNAHgNS AR yopRyform well

with i ¥oleStrRRPoRdl @2 dIheRecofBktionsal ue i nformati on FOf
exanple, the SIR estimation carried out by

o it et ShOUpd o Taiags Bt Mg eedtiangt hrn Bfabipergelectively

applledfto pakiEQar rbedivOlPEignditpkrdioss. BotdolbisitisRbag b@'ﬂmderstood that a
alternative enbodi nent, wherein the SIR estimatio

variety. pfreggiyeraichitegisicespayoRd paRA§E@gpﬁ9gﬁg%ﬁt% magoe adapted according to

the m@tﬂb@éﬂa@gh%re.h Utot&RendId Fig! mmﬁteths%@h%d‘}iaemf &Y Wirdless
annel estimates h , and the chip s

npl e
commuBERIIiRBNE 16, Whets . tisepior FEUT R SeaTaied 2operding to a chip

equalidhtrmsehirered. i3, et pdrdily Aistated e RIr&LIOf6 édhﬁ)rtswa chip
of received signal processing operation that may

equahg@tfﬁg]é‘ Hearad qq;r,elaftw 41884 gcopRiNy'SUHPMOLSFFHY K ?Bﬁ@rther includes
an errtbbdnﬁt?éh%ﬂh@%ré%ﬂu%@' dlét@%séd@n‘é]éefnghtﬂﬁﬁcn%@mm cat l on

recei ver 10 conf lgured to use nolse sanp

cbFFfing o e tt@trawé%naﬂodfm% obthejreceiyRs CEPYR P §h%?%ﬂ“b'”'”9 weight

gener%W@Péhé‘rﬁte@mé@dIéd)&ﬁp e@u"ﬁhz&tﬂiﬁ f%?c&ﬁblﬁméa\tﬂiﬁtﬁs V based on chip
correlations for one or nore her received s

samplgcopglalipniPl dprreseiven £PMAy P'gﬁi'artﬁﬁéon’@WE” ﬁfr%teg%gwrates
scaled)@&ﬁah.h Woidy wogs DAMBEoIOSY tRO5Eng YA &t 1aRRSH | Od?ta%'af‘tﬁﬁctlon of
frompilotsynbols, while SIR estimati on nay be based
the realrvabledpscalingofaetoc g, rasldativexrhisoro Ifiean.nElle f.:hllp e balzeti@niiter 72 thus uses
chip sanples of the received CDVA s or vice

prope(}yéggaéed UMRINiAY Welghds, tSP?tbthﬁbtth'ngeg\)’é‘E‘eﬁ/I‘ﬁ H regRivedHE BMA signal

outpuﬁW’Phﬁ/eatHQ pPSYeb Sof€ S dlifd. aLF BhlFrsdlittsHoaliasd uriérdisbd that some
ferent with respect to di fferent recejved si

SUpp%tFch“é@B't%@U‘d’b%? SAYRLESMAIRFNIR FRNRIFLARE NHSEOE! gl%‘@” estimators,

etc., a@@ﬁétﬁl‘ldsﬂafedfrﬁﬂgug%rcbré\f@fent channel esti mat es,
i fferent noise correlatjons, etc., than are used for

SﬁRa@ﬂt?Wét'Yeot‘? scajng tPSGt‘@requﬁ"Z@EE” tites gomRELeights, Fig. 10

lustr 88 b lcﬁ.pleanaﬁzee atcmébt@rbq?ald.g%@@ﬁﬁé Mn&@QJIé’fherﬂﬁ oﬁth@ld:bﬁtpensatlon
relations ra er

C'rcu'tdérﬂﬂetﬁﬁ |°HTP§P§HB? sereaioprd v &1 IS %ﬁ%"q‘r@f?%ﬁ we CthtP Qgyalization

filter 729886 HEHscabd ‘ébl‘ﬁblhﬁfg waggs R 25 €ED S LiGtiGe aﬁge tredeiv@d CDMA
esti natl on na nee

such use, For exa
signal ,Pégqgrfsggﬁcalggllq{@ r%lﬁallst thgp dmposed on the despread symbol values by the

compensation circuit 18, as a function of the scaling factors & and S, or as a function of the
real-valued scaling factor f, as derived from them. Other alternatives, not shown, are to apply

scaling at either the input or the output of the chip equalization filter 72. Scaling applied before

11
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with a high degree of responsiveness in certain types
of w reless communication networks, while G RAKE
W(M(mbumsng may be nore tol erant of changi ng coPdi/BE®NE)50206
performwell with the nore traditional use of

the ch%q;%@héqupélitgrt {orrld pyenpepimpiageented indhe gpig agiistments applled by the

automiafé gaid lcartbit(REL) bhResBbNAL PedeiégNt herein may be
sel ectively app I led to particular received signal

opB¥sain eRsOr MpechiRequalization GMaedifenih FeMpeBAing fag onp or more

recelv\éé%Igﬁbb’pr@éesfs@@%p\é%tloﬁé é&hbt%%%ﬁ}‘beﬁﬁtmﬁ% drigédthalization process
enbodi mrents may be adapt ed accordmatothe met hods

used "Paﬂ?@ﬁ'ﬂzeﬁﬁ? é?(‘ﬁ'veﬁ&D'\é& élﬂﬁ?'efor $3i¢ propoftionglyelagiershiog nBy way of non-

I|m|t|n§ shad bieB Ndonentitfighé éhlﬁ%‘éuﬁli%mﬂbt‘é@éés(&bnﬂ&%% 888 ofl@) scaling chip
wherein its receiver circuit 16 is configured

equaligatianrftienePhlyniag taighteariafynelen ehihaafof @@f%@'m@rfﬂws ) scaling

fnterea bﬁu@@éﬁth@kéc\émeblomm algRdl 4LE P Aonth Eﬁlldlebuélfiatlon filter as a function
rises a chip equallzatlon ter 72 correl at or

fil
of thepge Oéﬁlﬂ’r%ls‘??cﬂﬂ%fafﬁtq{@ (Re3ghing ﬁ‘@r?@nsa'ieéid SY'@bo'éﬁﬁJeﬁlﬁst%féFCt'on of the
one of rﬂ@*é&%ﬁn@ﬁc@?@@d(d}%@éhr@ﬁhé Beip RE/WIBWS! AYfufétomlst #Rone or more
conpensation circuit 18 According to the illustrated
scaling fAciFment of the receiver circuit 16, the conbi ni ng

Ve BhlirsE eReIeBE fied /darlik? ReFeit %m&@ﬁ@ﬁﬂng@né Rt fhore recelved signal
equal i zation filter corrblnln% ghts v , base

proce%qm%og%rlﬁttgné e GAEMRAISP GREPERSALIAG ar“é’@’@'ri}'&lp@%ﬁ@ @rgg naaBAKE

combihing w&&aasﬂﬁai 13 geed:torma.nel&éa,%meﬁe% ot &Rl @a S1ARI 1B} wd
ht s was a function of the scaling factors a and

wel
relatlonslap B¥ wayrah RefigHingexpmeles «2amReAsakng we &PWH@'WP%ﬁsslmay

comprlsea&wdcﬁr VRdlidg EomBiMeg weldh®s £ RurRistabd tﬁébh@ar fbld &aling factors,
2 thus uses properly scal ed conbinin i ghts, such

Scelwatcom?@eﬂlwaiw@at %%§'96$' QStRelUPEHOB| @%FW@W@&SP“”Q factors,

scéleFHé&a dsphdadhaVstdies RhEHRIof 80 dneSérahbreGcalfdy 1E&EFS B+ (d) scaling
shoul d be understood that sonme supporting circuits,

the ChéQJiaf'in%l%S ghafelion et haens 05 MoEhpGRIIBAFASIUS: and noi se

CCPﬁlE@'\Aﬁ‘ﬂw'tlQé‘a@cNe'dﬁﬁi étfuﬁahzeﬁbﬁ -and@- ﬂAREtemﬁddWﬁéﬁté‘irﬁﬂlddnthose skilled
revit an alternative to scalin

in the é‘ﬁl"ﬁ” é%ﬂfﬁ?'?tfd'ﬂ@tdﬂe Pﬁs?'étr'”\t%‘ﬁﬁn APRlgs iR AyHderangp Qgrefé'ver

archltédtur‘éé‘;tdr@ttS% VAd6 Parigetsl vatleived r&gﬁh‘hﬁ&‘bb@é‘sﬁd@ d?)ekh@hs Wh|Ie the
poses one or nore elenments of the co

particgiag (e CrgoIgIs SURBOhIR SaINGTEY KEY GSMIRARNERe Seremarghitectures, and

betwekh tﬁé%b%lf@?@ﬂ@réﬁé@&lng rrE@raﬁdmsjo aﬁeguéﬂ wamimyhrfelbb&@d bréadly on the
uses the unseal ed

i nin ts v for chip
generginnAfionger HH”%FC%“H@ ffi“é‘?f e .thﬁgae'@sm'psﬁm¢ Corﬁﬁ'@ﬁ’é‘ﬁ tq geige
correlétﬁt‘o’#ﬂsI ﬁgtHerHr@ééWdtioﬂrbf b6ft ARG irGHaRAEN OAs khiéh, @%S@r’é@éiﬂ invention is

val ues ba/I t he, conmpensation circuit 18

as
not “”?'éﬁ&ylt%f%%cﬁ% UEFIPAGNYT ATt indedby g 3FCompBANYiRg %'{aW'”QS Instead,
the présEmt tnventidfis likRed 8al bz%élﬂﬂoﬁlﬁéblaﬁﬂs faA@tedir Ié?]al edSivalents.

derived fromthem er alternatives, not s are

to apply scaling at either the input or the output of

the chip equalization filter 72. Scaling applied

bef orethe chip equalization filter 72 could even be

i npl emented in the gain adjustnents applied by the

automatic gain control (AGC) process of the receiver.

Thus, in one or nore chip equalization enbodi nents,

conpensating the one or nore received signa

processi ng operations conprises conpensating a chip

equal i zati on process used to equalize the received

CDVA signal for said proportional relationship. By way

of nonlimting
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exanpl es, conpensating the chip equalization process
conprises one of (a) scaling chip equalization filter
W@ 0vbi18isny wei ghts as a function of the one orP@DBE2006/050206
scaling factors, (b) scaling filtered val ues of the
recei ved CDVA signal as oo rom a chip
What BCtined &;1 on fllter as a function of the one or nor e

scaling factors, scal i ng t he despread synb
1. vAIMRIBodef %[%Qﬁ%‘@laorﬁ"%'f’eq fedgRivigien MHF'@'GSQ‘%P?%@DMA signal

complflsﬁﬁd ftSereRte Sighalsmald d&a Blbﬁalcih'eﬁné%@b&ﬁpr@ﬁng@‘ f unct ion
the one or nore scalin actors. OF course,

d@%"@FW"B@@ QB&IAr M Reliap fac %Q,’éﬁkﬁ?éﬁ@@lel hep W'%Forﬁ%?@”s determined

recei Vﬁgmsdhmm&éé)@ﬁﬁé ké&w@@@[ﬁm\ @@%aﬁ@)ﬁo%@'&ﬁb@ﬁons determined
conpensating a conbi ni n%pgr ocess

conbi nfrAg d&ﬁ@@@@é’?‘“ﬁﬁﬁf efﬁ%‘ﬁeﬁ@”égﬁﬁ‘i’ ne despr ead

Vabigsnsating Bﬁ?e Qﬂh@resr'esélé’éd §ighal prdcdssifg abérafkﬁfé' tRat rB¥ke use of the
of non-limti n%&exa | es, conpensati ng

way
combi nFiG SpMBLeLsre 9”%&%?'%@'3%“&@(“&?9%@8@?‘iﬁ’gsamp'e
combi Nga\gelNRIgHha tRSndisd E61FIatRINs BasthdnARE0RE oMMBR scaling factors.
scaling factors, (b) scaling conbi ned val ues of the
data signal as a function of the one or nore scaling

2. T #Ré AHethod & klaifial WRBrefttdate @RSIRG BRConEdrisSre@8althg factors comprises
function of the one or nore scaling factors d

measwing GiRySarpRie enrglatafifngdoipe QS’”F@H@@% %Y?r@fg"tef'i‘ém&ﬁ’g" ) pressing the

noise BB @atfidial dsnofuhefnQt $he JH"W§amWethrrbllaﬁorﬁJJé2:‘é%dCHS“ aOflrst scallng factor
equal i zati on and G RAKE enbodi nents in m nd,

t ho
and a§RP'i‘rleé83tirP\at? RECHEY SGRIS bya%?ﬁ“é’@ﬂ sedlingriagtor, gad 59'é'§6 rfﬁr at least one
of the iR @A k8dbrARRhiiRFtatersd W de range of receiver
architectures, and to a w de range of received signal
processi ng operations. While the particul ar val ues or

3. ! ehdEmebd Aelaih®, ﬁ/ﬁéﬂeim&l\}’ﬁ?g’fo\fﬁf dafteineRs thd #1654hd second scaling
different architectures nd between these different

factorg, ceypRses 99! VE9e P%\Tthﬁéﬁgonda?qa"%@ﬁt% #ith 319 akscafing faqtoegetto a
confighfed@@ige. on the generation of one or nore scaling
factors that relate chip sanple correlations to noise
correlations, for the preservation of soft scaling

4. | MhOMBBAJA clahf 25 WhBreir é'tﬂ’\/nﬁ’d 5% affeabtrbrerdf k¥ ¥irkSaridecond scaling
limted by theforegom di scussjion, nor is it limt

ed
factors, ORI e8 SeLIRIIRY MG PR SRERTd SCAULE 2610TS bASep 048Rt Sauares Error

(LSE)ipiocBsihgwittSthb icRiptsachpRéotrditioh B ehé abisebbRalafidrdl BRd thatthannel
the| r | egal equivalents. CLAIMS What is clainmed is: 1.

estimate oW BY B1eapYI6E¥ELI ng a recei ved Code Di vi sion
l\/UItl pl e Access (CDVA) signal conprising a reference
gnal and a data signal, the nethod conpris

5 éf@methadyy cama ZoY"hﬁ’t?meth§&5'|p| %@@"pﬂea%qrfﬁ@'of‘ﬁ é‘fﬂePg"P Hskenergy

comp&ﬁn@amlteﬁi \Fiiﬂf d&diraby |s?ﬁ*n§o|§ﬁﬂ fleNiafee sighal 0as §dding ehdrgy Bfponent
the receive g to noise correl ations

assocgéﬁde‘f“itﬁ ﬁ?dfef‘?@ﬁ“&‘?é%'} %%1 Utb%?rﬁ'é@y erncelird *?yeQ'%ﬁpé??@é‘g’ and a third

energ$ c8MBbrert B CLRARERRBRINSHBrEHES that WIPH6 BetiBbientally dﬂlﬂ@élled by
desprgﬁq?cesm ng operations that make use of the chip sanple

"®| ations for said relationship between the chip
sanpl e correl ations and the noi se correl ati ons, based

on the one or nore scaling factors., , ,
6. The method of claim 5, wherein expressing the noise correlations as a function of the

chip sample correlations scaled by a first scaling factor and a channel estimate product scaled
by a second scaling factor comprises expressing the noise correlations as the difference
between the chip sample correlations scaled by the first scaling factor and the channel estimate
product scaled by the second scaling factor, said difference representing energy components

common to the noise correlations and to the chip sample correlations.
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2 . The nethod of claim1, wherein determ ning the one
or nore scaling factors conprises neasuring chip

wa@ a00p/1878eDr r el at i ons and noi se correl ati ons ovRCT/8E2006/050206
given interval, expressing the noise correlations as a
function of the chip sanple correlations scaled by a

7. TITh& et df Rthirh AC{vAEreREbnidrlaiytthe @Rk b BHoPe RICBNEE Bignal

scal ed by a second scaling factor, and solving for at
ProcessingpPSARONSCOMRESSS ?%@%ﬁ@l@&@%%@@ﬂ@@% gg@q)’goscongmne

desprdtevdABdd G dnddatt IsRind) 18r saB fdifionshipl Vi ng for at | east
one of the first and second scaling factors conprises
solving for the second scaling factor with the first

8. SGRé Hé%dcdacﬁtc@'m%Whét@lrﬁcdh%gn'sgﬁﬁgelﬂe%@Jnlé?nng“procé@é%ompnses one of
met hod of claim 2, wherein solving for at |east one of

(a) scaling coMbitingWaIgRIEASRIUBELAN 4f e era Y BOreSHBINOSasoty (R)iskging

combih8d vaIngs bf théba@%r&?ﬁ@ﬁ%r&ﬁ@ﬁ bﬂﬁefoﬂéb?)ﬁﬁ)r@éc%ﬁg %tors (c) scaling
Least Squares Error (LSE) processi ag with t

e C
data degprspd VE'HF? as atfyngien of e %Sloéénoé%P? ing {3407, Ora(ﬁbsqaﬁ'ég the chip
sampleag aalincidh ofMe®nkP Wibrb ¥caRgsatieaent . 5 . The net hod
of claim2, wherein the chip sanple correlations
reflect a first energy conponent associated with

9. d¢ﬁé Frighoedriedig 11 Whéﬁéﬁh &b n%!aﬁh@the oﬂe%ﬁﬁféf@'re@@i@é@%lgnal
nponent associ ated with | nt erference that w ||

procemmﬁwﬁ'%ﬁ|69n@aﬁ%se¢qr%fefn§9ﬂrwe%Wegevﬂgaﬂ%eroae%smslea to equalize
the re@élﬁ‘édJGDm&fI#er sariSetigisdp. Wi th interference that
not be substantially cancelled by despreading. 6
The met hod of claimb5, wherein expressing the noise

10. CORS MeMddNTIaRh 9awhewrém tMhedsatitdeng Bhid ey@BRlaBon process comprises
correl ati ons scal ed {%a first scaling factor and

one ol(RARTRING ERPieRHEIE e HTR: COTRRINgIVEghts %@Jem'oa @érher@e or more

scalm{; AN, ﬁpéﬂﬁhhé GlerBX Pél@§§bﬂﬁe frétfén)@z@'(ﬁﬁ\/ll&%fdn@l & d)lﬂB@t f&Pn a chip
dlfference bet ween the chip n%?e correl ati ons

equa“éétéﬂ”écﬂlteb% g frenction g the ©aF oA @‘Of%\%‘ia(‘if‘g tPre.He) LRHpmhike despread

symb& ShIUBBHE aRtiRAibR lof HedInRbr Mord BEaImg Faiets S6ak) Stalifh@fHeQhip samples
said difference representi ng energy conponents conmmon

as a fyngtipp, af 1hgjone oF BIFRPERINGIMACIYRd to the chip sanple
correl ations.7 . The nmethod of claim1, wherein
n‘gensatl ng the one or nore recejved signal
1 pFB BedhadPt S1RHP db VBRI L eARaNSRUNG B R9ER Sa MOy egeived signal

proce%@dg@éré‘lﬂ)nl@rc@ﬁ@ﬁé}eémIétﬂg%@’@hé]ﬂo%é@ér@ﬁ& Matid&SIRPlor the
h ta si g%%wfor said rel ati onsh The net hod

receinS?j %Q'\él(?‘ fonal 8N AU ERBRIPICRY e'laH%’%@ 8RB PFARg it BlEbaza function

of the GAERF MRS s@iRg QAlué8) scal ing combining weights as a
function of the one or nore scaling factors, (b)
scal i ng conbi ned val ues of the data signal as a

12, f Hﬂfﬂidlé?s@ comntliic68 rél,felv@é@f@tiﬂa'dl 9%orbédsigsa ret6ived Code Division
dat a dgﬁglread val ues as a function of the

Mu|t|p&ﬁ,A(“,ﬁ§§g (CRMA) §i mplrlgmg @rref@@ncgéégn@h@ﬁq zhgat@rﬁlqyal %ald wireless

comm%ﬁiéﬁilcﬁﬁre@élv@ Jow%lnglbn@forme PrR e nd’@fcﬁl’@ Q@Hfigﬂﬂad to:
factors. he rretho? of claim1,

CSﬁtsérwgapPﬁ §" (Ve BrRING iR 1 P i Samplgaporrelations determined
proces ﬁbmgshﬁpéﬁ’n%léé)@ﬁhé? PSR IVe8 TDMA %@ﬂaﬁt@tn'ofég c@rreRtiéns determined
equal i zati on Process used to equali ze
from despread values of the reference signal; and
compensate one or more received signal processing operations that make use of the
chip sample correlations for said relationship between the chip sample

correlations and the noise correlations, based on the one or more scaling factors.
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the received CDVA signal for said relationship. 10 .
The nmethod of claim9, wherein conpensating the chip
we@owalidzsat i on process conprises one of (a) scaPCTFEONG/ 50206
%uallzatlonfllter combi ni ng hts as a function of ,
Be wifelegs copmenisatian negeiv et GI‘%‘“ 1gb‘)"h%r%‘l theigne pr MereRrocessing

circuitd 3bmpasedfa EdICuIAtRMINt it cSrialyhretii 18 QalerAme Ad BYE of hBd Raling factors,
chip equalization filter as a function of the one or

and O'ﬁ%PremQ@a?ran@P ¢ircsitppanfigueed tg @ampﬁ@saﬁweﬁ@w@sd%ﬁwﬂ%ﬁ@na‘
proceddhd/GSerafond tadbd bh e sHe drittor8RBalMg fA&ER. scal i ng
factors, or (d) scaling the chip sanples as a function
of the one or nore scaling factors. 11. The nethod of

14. Ch’ﬁé mréles%&hmuﬁ.cgﬁ&meeélaéﬁ d181iMa 2008erBin tiBbRe 6emeré/&6cessmg
processi ng operations conprlses cal cul ating

circultS;2EGATIDYS e BIREW@IREID SARIRCYEIRIONe GRdpRISe carElalels over a given

|nterv@%réésgﬁé|noﬂ§é%6ﬁ'el9fbrfs% &ﬂha.m@cm@ éérﬂbl@tdoﬂﬁﬁtlo@%aled by a
scaling the SIR as a function he one or nor

first scading factprpaf gedanng GSWNerFéP%S%ﬁﬂh?éﬁ?qrﬁrﬁcﬁ@%‘ﬁeﬁaﬁéf and solve
for at RABH drdlt &b firef arRf L66¢ Eeing Akl ved Code Di vi sion

Mul tiple Access (CDMA) signal conprising a reference

signal and a data signal, said wreless comunication

15. I @REIWBlesS BSRMuRICAEoREei0ér dTRIn RUOWRSSINBe 6hé 6Hinb$e processmg
configured to: determ ne one or nore scaling facto

circuitg Qg qu@pa&eg i ﬁ?'}ﬁe osh eecenr pealingifamier afe%whnﬁwa VF":“Srr‘fV'th the first

scalin§ fadorsefiel £8orfiuidackiielangd CDVA signal to noise
correlations determ ned from despread val ues of the
reference signal; and conpensate one or nore received

16. STI'S@ Wwel@é@@@rﬁﬁ'uﬁﬂaﬁﬁﬂ*e@éwé}*bﬁ cldiat 4AMRk&ethRe Bhe bPMofdbicessing
nple correlations for said rel at | onshi p between t

he
ci rCU'té ﬁf?ﬁ%ﬁﬁﬂe@ te 8elve foathebist andracaed Aedlise f%‘?rﬁ &asRd oh %eaSt Squares

Error @L@‘??r&:@s&ﬁ@ VRGN EhiPBEMpRCAricioh& Gh&hSisd orreldtitiis, and the
W rel ess conmmuni cation receiver of claim12, whereln

channeh@stigiae Bodkelk@oWRocessing circuits conprises a
calculation circuit configured to determ ne the one or
mpre scaling factors, and one or nore scali n% circuit

a

7. chhe wyalees C?W&'Bﬁﬁ%@f’@v?rﬁé ClB Thokerpiade ¢ 3§F’@H‘a¢°”e'at'°”3

reflectd MEESTErGIcaRsIntht tdclRiamtOdbsire@ spRBol8in ﬂ*i@rd%tasﬁéﬂdl Wsecond
factors. 14 The wi rel ess conmuni cati on receiver

energy. CaMRPAST aggasiatedwith intestesense thasell Be seksintially E@r}C@bﬁPC{ Ry

despr@éoﬁngt QRE aGHFEENdrgy BRSO BEH0RI S WILintePfef&ticatth QNI Adtthe
noj se correl ations over a given interval, express the

substaiialiscanselied Byt esREeagings function of the chip sanpl e
correlations scaled by a first scaling factor and a
channel estinmate, gr,oduct, scal ed by a second scalin ,
18. 1 AB¢ WirelegsgoraELpie Tf'QﬂrreS?'V?fé%i&a”Bﬂé whereiighe ppe pr %?ﬁge processing

C|rCU|t§ %E@étﬁwﬂé@@blt@ gxprass fhéS}Olst:orre'Eh@né/\asI mle%ﬁference between the chip
nmuni.cati on recei ver erein the on

Samp'ﬁﬁPge'ﬁF'Qi??e%‘@leﬁgbyéh? dit F%a“ﬁg @%@Pdrﬂﬁ %'%P”t”&' SYMALe P@P‘UC" scaled by

the setcbﬁﬁ SEHAY %C&Qaédl@@ff&%%b@ Fep8setfing! @Ké\@?’@or\ﬁ@bh@us ¥érhfon to the
he first scaling factor set to a configured, known

noise Q%rlr‘?J%t'O”f@”d tofne iR el CeRAitNScat i on recei ver of

claim 14, wherein the one or nore processing

19. The wireless communication receiver of claim 12, wherein the one or more processing
circuits are configured to compensate a combining process used to combine despread values of
the data signal for said relationship.

15



10

15

20

25

30

35

circuits are configured to solve for the first and
second scaling factors based on Least Squares Error
W@ k®E)3BoDCessi ng, With the chip sanpl e correl BCT/SEP6/050206
the noise correl ations, and the channel estinmate
20. plbe WirelermsRIMMURzationTegeiypr ol IClaim 18 owherRindhe pae or more processing

circuits %Feed:d/rﬁ urel 16 bé‘th%sz‘éte fﬁ@%ﬁibfhlﬁdqﬁroééﬁslfbyscﬂféﬂif?a ) scaling combining
correlations reflect a first energy conponent

weightssas fUREERN Qfithe orrReel e opiashiastors SF'Hé’OHE’!W%YV@'EBF gegerated from

the chiESAMSle BHREISHOrEOHY 28RRY cafmbifeddaf@s \oF Nk datd §hhAR8RGENction of the
that will be substantially cancelled by despreadi ng,

one oL RAre:ScAHIG @Clore Egid @ iues gegerataddy §f9mbining circuit whose
comblhi’rth\Véc@‘r@%Fé ééh%?at% \‘rbmr’tﬁé chig séh'ﬁéﬁst @itelatibhy, (Edramld @fla despread

despr.eadi ng he w rel ess communi cat| on
Va'uef'r %%6ifblf‘§?'°rbf’f tEP anﬁpworw'@g Rctoie k@ ssalinglpe chip samples as a

functidH SaRS 8hé'Br MbFfLdbialify RitRreonfigured to express the
noi se correlations as the difference between the chip
sanpl e correlations scaled by the first scaling factor

21. amfe Witles§asMunRatidRESVE A@idih 12CRh&dinlke bhe oﬁﬁh@ﬂﬁ&ocessmg
scaling factor, said difference representi n%éener

Circuitg gffh gvred 4o rAMReRSEE & EhiRSOLAIZaleT RIosesSHRed 4 gayalize the received
CDMA SigRalSGBicErefe@bhigt i ons. 19 . The wirel ess

conmmuni cation receiver of claim 12, wherein the one or

nore processing circuits are configured to conpensate

22, aTﬁ@thi@é@@orﬁh@ﬁ@é@ome@hvér%f eRitRioRewRGSRItRadny ot M@Fe SYocessing
the data si for said relationship.20. The wirel ess

circuitg @Fﬁ'ﬁiﬁﬂf'%ﬁepg?l Corap@ispi therchi eaualizedion RrRsess RY PR OYAESEAIiNg chip

equahHQtTofh MePESRIShIRG weidhid!hd & fitcBor® @ﬂfﬂe @Hé 8f mlofe wrﬁ%%ﬁé@ said chip
he conbi ni ng. process by one of scal i ng conbinin

equalw%ﬁtltgrg@ngnmgmg%g%er@tﬁg fropet gphlﬁﬁa@p&%rf%lons % ) scaling

fllterecﬁ aﬂb@é §f thé Pdcdivea DA @@néﬁéﬁhﬁlcﬂ&ﬂ&ﬁﬁé Bl br @B SQling factors,
npl e correl ati ons, scalln conbi ned val ues

said f'BWeF' Né'“@%ﬂﬁ”@?@ﬁzﬂy FIReq é%tloé‘rf”té'f w ?ﬁ? EPIYRI Weiokts were

generét‘é@'fﬂoﬁgthfe%ﬁtp@aﬁiplé&br?’elé%%’@ ngp@ba\rﬁé H\%Sdéﬁfé%ﬂfﬁ/ﬁ\%omél@s asa
ining circuit whose conbinin hts wer

fU”Ct'%ﬁéP%P@%io'f MOFR RN RCIrS Q) éC%'H\QrTB? SE"Péﬁg‘p'e@@S a function of the
one oSfkdtd StAlistpfagtorespr ead val ues as a function of the one

or nore scaling factors, or (d) scaling the chip

sanples as a function of the one or nore scaling

23. f @Bé Mrsles@cdmmiiiRatidr REESS: S eEHNbCRhéRM the6Ré ¥EMoRS processing
claim12, wherein the one or nore processi ng circuits

circuitg age %}f]lgprgg iR aomger&g;ﬁ)% sigpaktos n’@ﬁfre@nga gt £3/7) galculation process

by scdlihg GESIR ViaiRtalcdilRsH Rbrh 26 éﬂlﬁséﬁ[él@ldéﬁélaw. signal for
sald relationship. 22. The w rel ess comuni cati on

receiver of claim2 1, wherein the one or nore

24, ph%mtéﬁ@ea’ddb%b&uﬁ@orﬁ@rﬁ EaHhibR6r 6r@gr€1ﬁmé€8$\ﬁﬂe%s§ B@mmumca’uon
ual i zation process g/?@/one of é scal ing ch

receW@EﬂE‘é 'iS APHQHeq Tor PEICEBRg P RPGRY ot it V'é@”é"Lf”LH‘\%P‘PQﬁﬁsé@DMA

3|gnaltcbﬁ1pﬂ§|ﬂg QlrefRdrRe Sighlal A é‘PUgt@lelgﬁmal %aidci:oﬁﬁbufér program comprlsmg
e%ua i zation filter conbini n ener at ed

fro
OO BISEHFHONS 1 BRtPEMIAP |°8ﬁ§ %3&59 ?"’}‘EB’@ fhat eqldg chip sample

val uescetelatitsdetetmird f@%lﬁ bélﬂﬂéI'es 3Bthd rbediedd ODMAfsignal to noise
the one or nore scallng actors, said filtered val ues

gener afYEP'BiPNg delarpinediram SesPread Yalyase thgisigsence signal; and
C proRtdhh M3 trUEioBB S cavBpéhsate one or more received signal processing operations

that make use of the chip sample correlations for said relationship between the
chip sample correlations and the noise correlations, based on the one or more
scaling factors.
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generated fromthe chip sanple correl ations, (c)
scaling the despread synbol values as a function of
W(Dblmmmsonr nore scaling factors, or (d) scal i PQI/8E2806/050206
chip sanples as a function of the one or nore scal i ng
25 f 56? 69@?“@@93‘?[%@9\@9‘5@#@@&0'6%%rYYh%\Q'F d1f pregi@m/igptrygtions to

compérsatdbriZor MY 8tdivdd gt BroRBsdily @pé?éﬁbh%%%hﬁﬁs@?i‘d@kﬁrﬁ fstructions
are configured to conpensate a Signal-to-lnterference

to CO”P%“ﬁéte(aﬁﬁ)eré'bﬂeéLﬁ%E rRAYE £9BIPINAST arq s Py £CEING GAANE

combrﬁﬁrb%@ﬁt@gs BreiBbh8f hBidRe DRV E s€MhG BAcdrs Ofereid 4aid"G-RAKE
onput er -readabl e nedi um stori ng a conputer program

Comb*ﬂtﬁ‘ﬂ weights aredaleradnrA iR A9 GYP PERIpverelahes i s
configured for pr ocessr ng a received Code Division
Mul ti pl e Access qnal conprising a reference
26. srTb?rﬁPmalr'f‘Sr 'é?aéia?'ﬁ ”éﬁdd-ﬁ‘&IOf Claigy gt vdigpeif 81 RrPeigaiRptructions to

comp&RERY brid inorBrBEH WY ér?rﬁsﬁ F#&bé%oé@aﬁiﬁk%ﬂ‘ipﬂ@e BRPYrdth instructions
nore scaling factors that relate chi

to compansate Pemalred AR KarHAKShcempl! GHiaRRSS Byscalitg combined values

as a flirR&6h %ﬁﬂe@@%rﬁio@é@éahﬁ? f4tedrs esa%Jédr%rﬁéd PAIGeLISIRY Géreated from G-
from despread val ues of the reference signal; and

RAKEpQOBB%‘%lﬂQ WRGN SRS BT PR iR 83TBPI8 Serrelationsy e
recei ved sr gnal processi ng operations that make use of
the chip nple correlations for said rel ationship

27. bEF?\é%rﬁp%'tﬁém@HP'ﬁ'eé%ﬁ?ﬂHr% Ot SRR ATNGRRIN WVPQ@%@%@'O”S to

comp@r%rafeeérﬁat brSre rb@&SRY é??hd’l BR)C@% 6pé?9t" dhsToM |Qél program instructions
factors.25. The co er-readabl e medi um of claim 2

to compeasated ‘fh*r%e‘ﬂﬁaé'é’r‘t% RreEass By SLRINg A epirpieHiont 'Eeroqp@%rrmg weights

asa frﬁﬂ%ﬂr@n bEHBIoVBBr fodd 8¢aliRg PcBsTS] Wik &art dhiSqueRPRIonSfter combining
rograminstructions to conpensate a Ceneral i zed RAKE

weightsarRARIEMEGAHiCA] 1hE Cﬁrpo%?@%e syreddtianing G RAKE conbi ni ng

wei ghts as a function of the one or rmre scal i ng

factors, wherein said G RAKE conbinin ghts_are
28.  gdbe FomRAr-faagAble FRediym B! apPe WsFeie r?rea@m ipgtructigs to
comp@ﬁfésr:!ffl#érﬂar o Redabi sy st e §dimd %e?é’ﬂon\éﬁ&@ﬁ%h@e bRram instructions

graminstructions to conpensate one
to COW%‘@?’@@OC@@ giaiz i dueeqsh é’y@ﬁ%lfngtfilte‘f?g V@&?ﬁ@?efumt@@roéme one or
more séh‘ﬁh@ tetdrsaid MtcfRANSH chPgdrRnabd frbmashid ekt 4aoRAi&) combining

mbl ni ng. process bg scalrng conbi ned values as a

Welghﬁﬁ%qrﬂ&rrﬁdofromﬁ“@% YPPIgGPEelatioNs ng factors, said
conmbi ned val ues bei ng generated from GRAKE conbi ni ng
ights determ ned fromthe chip sanple correl ations.

20. e FHEPLBHTRACEPIS MResiAB PLCAELLINNSTSIB 128 RFPSEM ABHGIPRS 1o

compérd@tdPsrRdsradreteddiviet 4igHEs pfoRe SMP e afichs @ampPike PRIgPam instructions
recei ved_si gnal processj ngo ga40er atj ons conprise

to comRErsRigd Pigna-todntedersarR Bat @/Ehey ”@d‘&ﬁlpf%%? Bﬂaﬁlr”lﬁ’g%% gf the one

or moRYscafifd fabtbrs; WiHer&f vaibliSiatesfmatid $r8EeseUsBE BhipGaiiplcddbr@lations to
as a_ function of the one or nore scaling factors,

compiyig &R PSEIR chi p equal i zation filter combining
wei ghts are deternmined fromthe chip sanple
correl ations. 28. The conputer-readabl e nedi um of

30. [Tl forpRUteIRaFEbIA WW%PE@?‘H}#‘F Héer&ie tegrgarag! instructions to

comp@r@é&eﬂhé 8 oP AR réFecBRES sbﬂﬁl%r&%sﬁrb%@fat@ﬁ@§&ﬁ|§ﬂ|§é@program
operations conprise programinstructions
instructions to compensate a combining process used to combine despread values of the data

signal for said relationship.
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to conpensate a chip equalization process by scaling
filtered values as a function of the one or nore

W@ e@bilsrg0of actors, said filtered val ues belng OROERE10061050206
fromchip equalization filter_ conbining ghts

31, déPRFPREET rRRgaARIe edium f JaifPQ V‘(ﬁ?f‘?“émﬂ W@@Y@m ipgfructipgs to

comp&rRARHhE lco B RFRPHBcdREHTPries ofé 8f (@) Bbgra fis&L&idNE %o scale combining
rogram instructi ons to conpensate one or nore

weighfeascs (Bt ¢riae opg e %?@“r&ﬂ)féﬁfé’fﬁ EMPregapyinstrcionsgiossale

combihB§ VAIUES bARS db@ FEHAPEN S AirRtian &f BB dhaloP o §(Ed‘|lﬁ? Ws (c) program
Ratio (SIR) estimation process as a function o

mstrucawgs &# Scr?dﬁ @atg sasrragd f’%ila'?%?%a fupslerepiihg &ng osmRre 303“”9 factors, or
pr@?&hﬂﬁétﬂu‘éﬂor%ﬁ@%@él@ thES&fip §5‘r‘nﬂle§ asmlfénciigh ro?{h@tdn@'b‘i rﬁd?e scaling
onpute a SIR estinate. The conput er readabl
faCtOf?redl um of cl ai m 24, wher e| n the program i nst ructl ons
to conpensate the one or nore received signal
processi ng operati ons conprise programinstructions to

32, cohpermartEr wagahipmAadign Bf eiesdt WEeEriR HegyagaAinstructions to

compélRaRy Badnydk Hfb?’e RicelvB8 sAbPoreéd3Rmly doBfatidAd Eomprise program
rel ati onship.3 1. The conputer readabl e nedium o

of
instrugfiogs ¢ euNPefIsatedd ship ﬁﬁ“%‘?é@%?ﬁt%@@fq Baliggthe received COMA
signalG&MReNERtBnéRle. conbi ni ng process conprise one of (a)
programinstructions to scale conbining weights as a
function of the one or nore scaling factors, (b)

33. PTRE &aﬁputeﬁﬁeraastslb PREitr® oﬁ&@h%@ wﬂélraﬁﬂqevpﬁbg@ﬁ] iAbtriddiBns to
dat a si gna as a function of t e one or nore scali ng

compengaieing ChipauplizsgPaRIACAST FUBRIISSA SN §f & Rregramtinstructions to scale

chip e@@a%ﬁ@dﬂn@aby@smﬁ@ v@eléMQ &b hQtnc¥bn b e PMdI®EEaling factors, (b)
scalln actors, fg{r aminstructions to scale

prograny, @ngq%'y@ Maé%fllgecqulwﬁﬁ b reseived &CLIWA sighakasy uitput from a chip

equal&&tﬂin' figr 5818 §icBon 8he BRE of AIBRME&IInG RRERS) (B MQHaH{Vh@lfructlons to
claim 24, wherein the rogramlnstructlonst

scale %ﬁ%ﬁ@&f’ SyiRe! ‘(ﬁl‘r@scﬂs %P@'qnélf dia/e ¥imeraIscpingdfastersgr (d)

prograt HsBLEINS 16 SEBN theehi)) LOREER A8 krndGén 6Nk bRe 6PMBRNSAIRY factors.
a chip equalization process used to equalize the
recei ved CDVA signal for said relationship. 33. The
conmput er readabl e nmedi um of claim 32, wherein the
programinstructions to conpensate the chip
equal i zati on process conprises one of (a) program
instructions to scale chip equalization filter
conmbi ni ng wei ghts as a function of the one or nore
scaling factors, (b) programinstructions to scale
filtered values of the received CDVA signal as output
froma chip equalization filter as a function of the
one or nore scaling factors, (c) programinstructions
to scale the despread synbol values as a function of
the one or nore scaling factors, or (d) program
instructions to scale the chip sanples as a function
of the one or nore scaling factors.
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