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A NMETHOD AND APPARATUS FOR | MPAI RVENT CORRELATI ON
ESTI MATION | N A W RELESS COVMUNI CATI ON RECEI VER

WO BEOsNBEA. FI ELD The present invention rel at esSPCDSE2006/050187
W rel ess communi cati on_net wor ks andppartl cul a

A MEFHQD AHDATPARATHG QR &YIRAIRMENhEOR %W%rﬁgT'MATION IN A

correl ations i npfRit|tggd EOMMENIRATIORTRECSIMERN Syst ens,
such as in Multiple-Input-Miltiple-Qutput (M MO

systenms and Ml tipl e-1nput-Single- Qutput (M SO
systenms. BACKGROUND ThetgehRigangELpn of received

SI nal inpairnent plays an inportant role in
RIS&ES IBYPRéiPg ﬁ%ﬁteﬁ F%Wé§’§$sr1ﬁ3mrpbﬁ'c%b@§rﬂ?ﬁ"é°fk%cﬁé particularly

relat‘é¥ P&éstiﬁfatlh@ Tr&fefv%l‘:i %'@?\%T iﬁ?déﬁﬁiehf@)rﬁe%@n@hé’ Wrﬁulﬁﬁl@la@\tén nb B@nsmission
correl ati on bet ween

S nmul t th
systgr@ﬁ,ﬁyﬁgﬁ@ Mpltlpﬁé%ptgd\éw%g-%t% MIMG) $y,§fﬁna§,@nd Multlple -Input-Single-
Outpdt (MBYG)&yyseaR. suppressi on. Generalized RAKE (G RAKE)

receivers exenplify such 8\1% {ions by generating a
conbi ned signal for deno® MWEsed on conbi ni ng

muiThé aa(ehndehcayof&ea@meag@l Orﬁpaa'n’(e% glayeen Fhigditnt Rfie in
ts Wthat_.incorporate

t t
comTRP IR . BIOCBFATS g1 TR EEE WREw Bl EISHBIRP conosdng receivers

explomtﬂm dmrr@@tlw bg;hgr%lwmvnéms semé@ns ﬁﬂdlpéﬁ dbhipdRentsbf the received
he inverse of

nt_ covari ance
sionA{l8 o o It Trel P pHeac o e B P FAREA G/ BAKEY e R exempliy
suctcapenations &§ genérating a&ymbﬁ?\ebl%@daltfsr dSRERFRIdH HASEPoABEbining
airment correl gtions KF, conbi ni ng t hus
U i R . EuPER o PHBter ARgF PREATIDIAING Weights W that
incofpaFate iradivner® 8biréBlidrodktinfe. Si m | ar dependenci es exi st
in other types of interference-canceling receivers,

suthmare astaip trecroatbizieg weights Wansyibe exprosdedca chLatb. where R™! is
on j npai r men

N A R .
covamyc&ama@xpma,slwds@istoae;ﬁresmﬁ izero-rméart |h€paw0ﬁieﬁh&&reﬂatron§5 \&_RAKE
comﬁnmpanps Jegenosé ?Pghe %Equ{lﬁpgx gﬁt%tehxggélfrg%qt Cﬁg’glgtlgie%ﬁf?%]}lgﬁl and similar
depqrgﬁpecses)émwlm othes types phinteresdncetasosihg F@oelvﬁfﬁ s@dﬁé@brﬁp equalizer
arch??&ﬁg?ﬂ%ﬁ gggulgégeaﬁ%ﬁe?og{}tgtlegl l quchag%e?gsqﬂ lg}p@gmeptaqoér@latlons

per niiurthed réoeivtddesignanblialiny, & | tmmm?r@ﬁéﬁrasmn&tm of the weights
prevailing user-specific radio conditions. The d

( p =haWe Is & 4C) SinbbguaAityBtantios SUck 8 Sete éﬁﬂﬁ&‘fiﬁlation plays an
o%aal ity feedback fromthat user. The Hi gh Speed
IMpa3RiioleriR MERY heres&f wirglese sammenisation sylstenw! 6ebaxaﬂnpﬂ3mckeme systems
use r@té‘tcﬁitr@ﬂed\/&ﬂatn' Bls@hAGRS epres
one rat 6- contr o'%ftgé\{ % de%%%%gﬂ‘? iihes fales permitied
by th@l@é{ﬁ' e Rﬁr&m'ft@Dweé@aﬁé!tekpremnngeisehepsdﬁwrednomnmmk The data rate

ledtedtop ,l;;gﬁ
S andgr%h?gg]esent%gﬁot L)a“e)pfo?g’ %g@%ﬁ?%qr e High Speed
Downlink fasket Avepss elaasels di therv&ldpmndu deedblvstoamdlanﬁie Access (W-CDMA)

standdP¥OrepfilentBHa&) pd B ESHI oA he HEBLhddht on channel quality
feedback, while the shared Forward Packet Data Channels (F-PDCHs) in the cdma2000
standards represent another type of rate-controlled channe!.

Regardless of the particular standards involved, under-reporting channel quality
generally results in system inefficiencies, because individual users are served at rates lower
than could be supported by the actual conditions. Over-reporting channel qualities also leads to
inefficiencies and, in fact, may be worse than under-reporting because the ARQ protocols often
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generally results in systeminefficiencies, because

i ndi vi dual users are served at rates | ower than could
wheosafses t ed by the actual conditions. Over-rBEDSEINE050187

channel qualities also leads to inefficiencies and, in
uséchintsuchraysteres genesateraxapssiveciata rligasMisRigND whaR datarrates are set too high
for’%ﬁ@a&ﬁﬁtoeﬁﬁ ichsOf tenused in such systems generate

excessi ve data retransm ssions when data rates are set

t oo VithgtSBRA sighalsaerd similaigierst of sigsalsyp ethepgpiprunication network types,
a mineRbfusePhaté Q‘p'a@l(ettd)éi%}e&aﬁﬁel% Rdlnsultiglex@id§shion. For example the

comruni cati on network types, unber of users share
infermatian stieanas ohamiEle Psere mwbﬁﬂ'merrpwészléaeq Bshbase statien SChedU'er onto

a s%?éapda%kettdaea ¢Haafnﬁé|n§u¢rptnatsarnﬁ&msu§‘eers Beind $dl & éﬁ#\’y%lven time. User-
e tinme-nul | exed by a base station schedul ér

sp%{%raawﬁqa?'w tbe cyHeRlyYaiahls trangmibPevrpitang §Pieaging code

resébifdesiabtHaaiangmiBiy/ Babcadtatitetinniie the FBr-uddy @atafdsidchieved on the
radi o conditions and the currently available transmt

s“ﬁ'@ﬂéf‘ PG spreadi ng code resources at the transmtting

bas8eflic! dcaBdElglsesi@hiifed boseRDhgbivg schuing 8é&@Sions as a function of the
achi eved on the shared channel SerV| ce schedul ers

daf RIS SARR S £08 PesehtdRl 2 enaehAdHiess offRn feveriisersin petter radio

coﬁdﬂﬂfﬁsl SRcedduchhRerpdan HeddePfePRARBHNEPRitest Whldh%@f@ééé%dhe aggregate data
schedul ers often favor users in better radio

@it PIsRE share cRarnfl H hgesdprs. indiviobal users,fegd Rackhshanag! quality

estirBbtes for\ihe Sharéd B ARSLSghd) CortibRBHgMARL A §Jibb@r‘t'9h<ﬂ&ﬁamlc scheduling.
shared channel . Therefore, individual

Pf?fé'éa'nbmfaemw thgusers §stiwte chanag! quaiityfercing Khared channel during

tireB ameeer 5f Gdtahey A8 adtualy ga@equmﬁa 6n thelshakPdHahhelOf
dynam c schedul in Practi cal his fact neans that

usel §oHats G‘Péf‘%e’aﬁ‘gwﬁé@% 'Pt“iﬁ ghgve cpatesta chalepgnarepingle-nput-

Sirijg-Ongput (srss) wWaedhe ran@revemnotr@ea/lnamat.aélmaJtJmunple Output (MIMO) and
share channel . Accurate chann

MR iy B itht (ISR &V aiaies, drdRait ey SIpgrsdsinD ang gransmi

antelﬁnéi& @thﬁaé IU‘IWD anal M@@sy@(ér\wtdal(a%lﬁ@s @H?b@ﬂ‘%nsrﬁi’ﬂgd from more than
nor e | nput-Multiple-Qutput (M M)

on, G t%naw@ta ﬂ%rﬂﬂ' Ss{eﬁsme cee%sgm?v PRISIPd SpE0SE e antennas, i.e., multi-
codilﬁgi&%@ beldeﬂé’y%HeF’értlﬁ'@Vétﬁ& didHatd—pé. VBI@@SdEdfcaﬁa‘?f ;%ERQ{S broadcast,

MO ‘and M SO systens, dafa signals may
°°'Etf°§r%}%1 W@’Gaf’ SO FEna Ran i UASENHTRS, T ane gt @ore of the antennas.
signal spreading codes nay &igmiprsed across the
antennas, i.e., nulticoding may be enployed. Further,
ot hz‘ wgqlegsﬁagogm@,lr@catloqéq:qgé/er MP‘@&t abigtiadrment correlation estimation in

MIRIOAARERS|sterf®BY ESsideting ofedrt ﬁﬁﬁ’srﬁh |a||§bé1f3ﬂ£ and@¥ferent transmit
be transm.tted fromoné or nore of ant ennas.

antgaRAReerdistiibdions & koimpanmeak Gopglatie éalv@atwrnaprmwewer may be

mé]érﬁ@ﬁEd aBRAHIhGRNE vEALL) 6f é‘r‘bh%tﬁéé 'nd’eﬂidlﬁ bhpncMhMi?eM SRAKE
systenms by considering different tran

recqVeEAPRIBNRI ayrsessive @?ﬁe’ﬁﬂ eftcﬁ&ﬁsmllﬁtltahméﬂmds p@mkedetectlon methods, or

mrrqung’éHs' §21G§re‘drbrlfdr FnethRA RE%WBIeQ@H tﬁ{e gtaHQUIar receiver architecture

cal cul ati ons. The receiver
adgptedh g w&r?\@damavméﬂsmaﬁlaapwmabee us@cé;to Gatgsllatelimproved (RAKE)

SIghéltcoﬁfbtnu{g WeigRd an@/or RABve Wn&ﬁ{@h@'&hﬁ%ieﬁ%r reportlng by receivers
suc ceswve i nterference cancel i on

opefatnn i VHePRNHIAMA MY-CRAMAN) BistemE A1 sating: 'éaDBArcbannels via MIMO or
M@ thaasiaitteRegar dl ess of the particul ar receiver

arcnitecture o )
owever, those skilled in the art should appreciate that the present invention is not

limited to the above features and advantages. Indeed, those skilled in the art will recognize

additional features and advantages of the present invention upon reading the following detailed
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adopted, the inproved inpairnment correlations may be
used to cal cul ate i nproved (RAKE) signal conbining
wowrioghs2zsonnd/ or i nprove channel quality esti nmaP€FSEN6/050187
reporting by receivers operating in Wdeband CDVA
de$anbODMS) sedactaceersbedimastsiof therigvenbpRAang pan ¥iewing the gpNgsponding
dran SO transmtters. However, those skilled in the
Ft9%houl d appreci ate that t he present invention is

not limited to tBRIEFRESCRETION &F Hid DRANINGRes
I nd [
058 USR8 FALLL B bl B o a o
anjenve HENSTItapENSIEAAs FOTer MFMIEIasg communication receivers.
det @:'14 qug%%rg'ra% 'opﬁarﬁgmlﬁﬁév?&taﬁgcaﬁﬂfﬁ’@éﬁ'tﬁ@ﬂ’bﬁsrﬁlﬁeﬁ &¥Fig. 1, for the
i nventi on, upon vi ewl ng the correspondi ng
differentitypgs of BB!‘%FbBES@QF‘F’T‘It@aIb@# THE DRAWNGS Fig. 1 is

a pafd 'B%a*a'ié@;?é‘m@'fﬁgﬁs?ﬁﬂ Stemhapdwr ARG RO tR&trhfdhitter of Fig. 1, for
i ncl ud InNng a nUltIp e antenna transmi¢tter transnlttlng

the giffereat typesofrionals keirg sansomighPht i on receivers. Fig.

2 1 Fig 4di a%ﬁml&fr diab s b1 éhaﬁﬁé’l@;ﬁalﬂ? le@lﬁﬁétidhrhﬂ th'ﬂat wﬁé]@ss communication
transnmitter of 1, for the different

e 21 EI0b L1560k P CETPOFaTY of GhagneiiupLy gs&mawﬁvght herein.

of tF"g?IWESthblcﬁthﬁyﬂﬁn @owewétl@t PéiAHIE ISR AE Gdhgol (s PARC)
transmtter for the different types of

embagHmgng ob@rers@nﬁmawgm (iact apg WhereiTing wirpless Gomroygiation receiver s

adhapeWél prUide Entinna RaReEn fé@étbdck%r@bhﬁ@t d)p%'r‘atﬁ)tns tahﬁme transmitter.
WI rel ess conmunj cation receiver of Fig. 1, accordin
L@rﬁenerallzed

o &tk SdRBAMCKEIRITaM of A AvEesssE émtewe@@q Capgsllation (§i

RAKE (5-RAKE) @mb@di’rﬁer@opﬂh@Wre@s@%rﬁmuﬁfcaﬁorﬁ@cggéﬂ CWFldD qr
Ant enna Rate Control (S-PARC) enbodi nent

t r améhi’t’t @blagk daggam P O%ammmémrpft%%'%feﬁ@gtage for the SIC G-

RAKETBLMG Gt i on receiver is adapted to provide antenna
sel ection feedback for S-PARC operations at the

t r andhidtis @iblockidipgramiod a S-BASEIeThodipelthobthewirsirascogmunication
red¢die@ of BilgeN @«Snfg@ﬂﬁﬁﬁo? i 0m(nvd dp) sfaBres Adrisg /o RYEtion or joint symbol

;GRAKE) enb ment of the wi reless comuni cation
defectign-ver of Fig. 1. Fig. 7 is a block diagram of one

enbcmb gas Iéb‘c ﬂo@lﬂ@g@%é&nﬁﬂﬁnméﬂtbf bhﬁe%rg; (BRIEr @termining an

i s bl ock di agram of

°V8f oat %r‘ff‘g%ﬁm?fﬂéow'@&%%%'%ﬁmﬁmlp@ﬁf 2 detajsigmal igtpairment
cofre@tiorleiitié %rcﬁﬁerfs%na'mn'iﬁa'%fr&ﬁféla?ﬁH I%'éﬁmgtrer Qﬁd §r¥ Hp@ cell plus

detection or joint synmbol detection.
NOPSEJMPHITBYH sATTBIRtighestEraie AceEingde aﬁulb@@rgmeﬁg: nr@@semg cmethod

det gfgn1iidg ld’@'ﬂ: W&@bnlanpéf Jn%ﬁbddlm@r{t oﬁ%%e&%%é?%r%termmmg an

estimate as function o a Si
overgH PéF%@'l"ﬁﬁa'@%Qﬂt gafrelatiehesintls asa @mtnom mdatmgnm impairment

coﬁ@l%fl@r{ &tinfle, SR IIBH Ty nafthafheRl efeidiBh! sﬁ’flnHt% Qr‘?d 3 other-cell plus

npalrnent correlatlon estimate, accor
nojsgliIMPYHPetERIelation exiuwie. mgcordinadela prrtig)- pal@meyltaorbcﬂysmg method.

f1ow di agram of one erfofd (ERtDESCHPSRS§SI N | ogic for

det ?:Tgm1 nplaptl%lly illustrates a wireless communication network 10, including a multiple
antenna transmitter 12, configured to transmit forward link signals via multiple transmit antennas
14-1 through 14-M, referred to collectively as “transmit antennas 14.” A wireless communication
receiver 16, e.g., a cellular radiotelephone or other type of wireless communication device,
receives one or more of the forward link signals being transmitted by the transmitter 12 on its
receive antennas 18-1 through 18-R, referred to collectively as “receive antennas 18." With

multiple transmit and receive antennas, Fig. 1 thus illustrates a Multiple-Input-Multiple-Output
(MIMO) antenna system.
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overall or total inpairnent correlation estimate as a
function of a data signal inpairnment correlation

W@306/r825e3 an ot her signal inpairnent correl at P@HSE2006/050187
estimate, and an other-cell plus, noise

cor pgqrmﬂyomeg_es@,a,fﬁg@levglccg mig,eﬁtdn MM anterm?a sys{m ms for enhancing the

da!%EétEh ?Arirﬁ@ﬁ@Hf%bééd:d&kmmﬂfp%bw-awédaqEISDDE\TA}dvEEbn of the WCDMA
partially illustrates a

stacgare Fo6a TG RRE oA B T e LR PR KOS T SeArE ik Shared

Chhffd$ (RS- DSCH%?- anacuﬁé F ewaedl Phéeket DaﬁSCDhetnnfeD(lFWBIDOHb defined by the
dman%swarm etr mta e thro
C

qi@'fd@queqjoylgg%%qm%\% 3 \%mg?r Zﬁ;{sﬁﬁ yacr?ts%ﬁﬁ/g éechnlques that
haaélattra&e@fsfgﬁiﬂe@rﬁ a@t@ﬁﬂ’ﬂhﬁré&batwnmmlpww@[ el6, Cceheg?eusa Bell Labs Layered

Arq‘;‘rbt' | ”' Zbﬁg@_&%aréc\gm f her t%R}ofﬂB?y r(')t?ale(E/SBLAST) system, and

Pef Ahwah@lRlaterIkorﬁnOngackRCbel ng tr ansm tted by the

| R ok 1 S B  BEAT PDRe g v i
S|gh8Is to lactitaterpetamémna craanselidstimatibrr adke eeeat th ieesming. data signal
su%ﬁ\)ie%lﬁjfs f{,?H %I ﬁt;]rrsaiefiﬁca Ioﬁf :Ilge!qtfafn%%ﬁ%%lafs ggggqqd%‘%r{%ﬁwtmmgp other
(acnﬁtldnal) sngesls fiom drie\iw r_twme:ﬁnaa t&fstrﬁrwta‘rmas emammm@ oftiether” signals
inc?%tga a 86 L Eﬁal %%tSp g E\Aﬁ%ﬁﬁ‘% gag.ﬁgripé%cd%glcated channels
(e.bi, gbies pedsdedlsahad pdckehdatai|As e hatedp thentewn “data lsigghl” and “data
BB B R RS b B 0501, unss
otherwin® Gaagtdandar ds provi des sonmewhat sim |l ar

;?P‘f;g::s?gglnéggqﬁaghnc zﬁillugfl%tgmaﬁ%\rﬁlt éﬁ?\égrnéllg |Sbnts g% trgﬁgmlt antenna
powpadlstabutmmblfqrphe)dahags,lgrfaj(g) ptl@@@ﬁal@ﬁ&l&ﬁotBed d;lgrhzﬂs’_m‘.n particular, Fig. 2
”'“\%gér(t?% ﬁ%t @{ectﬁqtgﬁ\?}{ee?p?chgg %Ef@l%'ﬁ&‘éﬁt%?}t@béﬁ%%ﬁ%ﬁ%%paBléc' £ allocation to
thetvarions aigRelttgpeSdn bedtanéAIRE) andithes makesispxdifierallddations of the total
trag?rﬁﬁ ?8\5&%3 tlgeeﬂiﬁé,aéi%giein?%a e‘é@gh&@nﬁl{ﬂht& tH& Qr?srmlﬁgnl £ 8st split the

st gnal's er - ant enna c anne
powst allvaated o aigivehdypeeafsignat ani@)g the ansgitabte trargndicdréennas 14. That is, a

ceﬁ%ig%@r%ufwgsatlgg 0¥ pl&OA%@g%Lﬁ(}V&r&ﬁéﬁ?tf ?Llltﬁlgt o?n%: (0 the:t :Pn‘?ennas 14, and
celtaid dirtoluotsalf Hatsi gth&iI and other sigreal powemsrats cdretdistributethambig the

ntenpnas 14. Exanples of "other" signals include
an%nn%@gd channel s, broadcast and control channels, and

var iFousxathaue, cadegthircimaoue o pi(ae power gudieely adambetitenfr®d each of the

angeﬁﬁlés? %Sgtfa?h&aﬁéfagrq rglgﬂrng %fﬁn}r)élceéﬂwaﬁlgm ﬂt| tB%JI ?éc%gga %‘ Ef—lowever the other
sighhlarad dnaycietrarisanite] fsom auiiylasnd dfehdBamdpiHantem s, or from a fixed

th i ndi cated, Fi.gs.
s BB oML B g 5 P lora R B it ot o i o e
antenhashé Jiailety, d/hs% thelata sigsalfspmal Ibe tehatmittddioad 4150fthe antennas 14,
t sign an
peBoi TGS AN e dmp R eo B s RIER b o ¥ Resef Ot ffaplenfls 14,
paaltmlarhy wbéretthatrssibsdt ipoyamicalipiskiabled résponsive s Rebbatkifdm the
rious signal types to be transmtted, and thus

recr?ﬁ’k igspem fic allocations of the total transmt power
t o Phevidirg accupaté dhpaimmeht coinelatichi eptimlagon Feprédeats, a siheificant challenge

forttﬁc?ﬂ:%gl\léll % inll%gramlstto the’ abévetc%ntext Because accurate impairment correlation
estimation stands as a precursor to other received signal processing operations, such as
combining or equalization filter weight generation, or channel quality estimation, the receiver 16

must satisfactorily address such challenges. To that end, the receiver 16 includes one or more
4
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power allocated to a given type of signal anmong the
avai l able transmt antennas 14. That is, a certain
wapwinsg2sed al | ocated pil ot signal power is di SPCT/BE0e€I050187

to each of the antennas 14, and certain anounts of
Prafeseing Figavids 2@ et @fm@qnﬂgpr@ﬁé@ gw@pgma@g@ergrc@rrelatlon estimates for one

or FHopd B4R YIgRdIsaPBRitclsn aEHj@RLIBS wii pildt@Ign@saraph the tPansmit antennas 14
certain ampunt of pilot power generally is transmtted

of thedranemitier d2- t he antennas 14, to facilitate

per Myné SQrﬁi@ul@ﬂNJ‘Wﬂ@ﬂ Ie@ﬁtdn%hib@flmﬁtnt ttih@orﬁ@@rerlnul%f r;ré&ssnng circuits are
er SI sm tted

CoR P ASHE S ey HES (BT E A ATES O et nagiata o piot signa
traﬁsmwﬂoﬁetbﬁaé and triMenit agtehd poveer dlveribatibey fos tr@ndta pRVBIlot signals, and
o={eBide e Beite el # B b e divaidigebyansmit power

rativearid the gahdrhie dntbnoarpalvér ctbétntbdmenafdr eendsta hdd pllot 5|gnals Further, in one

erfor nce roved b ansmt
or Bt BB I AR BHS forbiel R eht UM PGdE, Wy may aftect,for
examblsemelt&ndmnamsnab |p¢w8€d1|§t©blﬁd)nrfelstﬂ9ﬂ316\/§gﬁeﬂb fme@ltwﬁdhg other

fromt recei 16... Providin c te_i npa
palASIRIe Y ISR LN RO ey St fr Mgt Snals may be
detdmiriedma%domtHehﬁJrrreﬂClG!lNdercoﬂi@uratiEbnregard tlo the above

cont ext use, accurate airment. correlation

cot ITahe ebERinE SEEs sk HRRAS TPt Aohat Eusii agwer ratio ang
trambgi ahteﬁh@ﬁﬁwén digripdhaforans dats aal pact sighaly dﬁir‘rﬂﬁsléfslgnaled values
re%ﬁcj%% t}yﬁ %Ige?cgwfgf 1%ﬁ\norgrgg%?r@gg?ggFi%%lég%ggaches anmethod of supporting
|mpatma‘ftaor(relaildryesidtbtless b uirBleshedrhraogiestion recdivt opédting in a MIMO or

ne or m) rocessin

WISl Gieon e BrbAt 5 GinsTes Breing £ e asntennas and
trausrhmeigadne(m necré ekt &8 gilot siginds. O of®EMbeEEiRns isgetRh fnethod comprises
ncti th pilot si nal's, fromthe

sidr PR g<L e At & 820651 o an! e evis? 5 sgpasmi antenna power
digtritrutipea foatheydata an@plldte@abls%mgemﬁ@rﬂlttﬁﬁlﬁ/ thé WReleSEcEMmunication

o SRR, S e B LSS g 1 cren
Mudtiiextripat-Plultiple- GutgnedMlM@mﬁdﬁet Inﬂbiéﬁiay(rjd’ﬂan@lr@ vJef ?em‘?eghhd/or transmit
P P e S B0 S A o

coaelataorfsunctl on of the dat a- to p| | ot signal transmt

tio ndth an tennapwe
i o1 PRATT GPABReT e 1B e OPCO Bhelore rpnsrpihgawer rato and
transmid pewer ant@rira cﬁﬁbmiloﬁﬁ Rdrhe GatsAnE llﬁléﬁg@]%%s%b?nd?@@%bﬁlﬁal values
or exa

B e e e g i sana,

arélrgnsa'hﬁed fidri$he tRAABATL ﬁtékﬁfasﬁafaﬂﬂ@rﬁﬁub% ah oﬂfé‘r%@?ﬂot%@‘ﬁal transmit
mt , ant enna istribution for th

POUP D 212 2Bu R DR RGBS ToHGe aler ihaie s case, the one

or m@ré pr@Uéé%trngﬂcunld’Q@B:% feAmsdoARitired Rldetdmmie MR tH-td- Bﬁ’ot signal
transmt power ratio and transm-t

wa b R e Bl et st 2 Teint SBWET iSRSNI B MY SGnals, and

calsilgteahs insinpiens eomlms@ddW%alz%sragg%tPﬂ%f Me ‘%tgﬂctﬁ epllota5|gnal
i s disclosure S

trah%g Iaéﬁ%'frag%ﬂgg{}'np t%@gﬁh%lglt e RPWelfistabutiondar the other signals. More
paeistianpytheoorse annWer;ﬁbmSmQ QIEOHR IRt BeOtbfigGRUE BRpress the impairment

corrgatlons as% sum of eerNPmpalrment correlation term representing impairments arising
from the transmission of the one or more data signals and scaled according to the data-to-pilot
signal transmit power ratio, a second impairment correlation term representing impairments

arising from the transmission of the other signals and scaled according to the other-to-pilot
5
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M SO commruni cation systemthat includes a transmtter

having nmultiple transmt antennas and transmtting one
woeronrnsm9ziat a and pil ot signals. In one enbodi PENSE2006/050187
~such a nethod conprises signaling at lea}st one of .a . .
sigpRitranstit ppyver ratie.cing|a third ie ‘W%a%e'?‘é&”i B, FiPresetiag{mpairments

aridfy RENAOREWRIs dthartdelmibirgBacd or the data and pil ot
si'gnal s being trans

l < mtted R‘\{—‘?Jt he wi r.ehe.ss It it tio mav be
con{thitiamedied, Agisamination of the, PhREIo-PIOL AN SRSt REVREFHC may
badi® SH/dERETEdhd ¥ cHipdingle 6svafiafdennéatiivprioftoalespreading the one or more

Mul ti ple-| t-Mi tiple- . (M de. 1n. thi .
ol ot M LB S P (00 00| B DAF crcioncrs
kn@@v\84ta do-pildt iskynbi tearsnitapowee ratiogkradwedtrdrs ntitenteremeiower sistributions for

el oAb A R TR 50 PR D us Mnay et

intafageade, am anisTown grdwewn catremtly setkctedaubsettof rem@mit anteemasebeing used

B

powantatie rThembettodreoritinues vith sslviga #iesexpressiondonte wokmmvn other-to-pilot

.signals, are transmtted fromt it .
siobe s gRME BT Lol e LR R ARSI Rt antennas
beingtused fontraasrhissins iof theamien nerg date rsighiast acdondingto & ovaximum likelihood
fort hgaiOt her signals. In this case, the one or nore

B}u 85 ng circuits 20 are further configured to

det é&r asinélat érebodiment, thee @irtently selepted stbsahsfitranspitvemtennas is known,

i . t ' n ' i byt i f .

an e SefProbin o8N Eeh 23RN B BRI P10 PN ffomi povwer
ratoo kmaretrarenmst adehnta poear distrasitiensf fantheipdot afd dthes signals, an unknown

ot BEHE Bire iR Re A I i ch PR AE. ko8 ghipboy setecte

sulsseg nbtransnittante nras thetgl weset Jor ttahemsrien of theome qumowe sistamgignals, and an

ol oL 50D S B0 S A RETR B soves e
expressian fr therurtkepwn other4s-pitt isiggali trapaimitipemes radioiasid tige Gmioown noise

o< A8 o034 b B BB RroBa RGPy N 3b3y B urcersoos
thad thveeexpresision,can heee vanyingmpai bersesftunknowred artd tbe niaximnum likelihood

rorgERA R B0 ke HooBR b hGy oLl LGRS s RER hERases win
mavé beknawmspi | ot signal transmt power ratio, and a third
[ nt cqrrelation termrepresentin

ar | 0 APt shtesiad Pa on oh o BF e InCT e U LA 12 P EAnfigured to
mddel sthfl&idﬂ&derfgifh&! as watté ?d}is@énd ‘.Etgveotoh G!‘(e;]I nadsedplli®bther-cell interference
. ansm wer rati o \ e ase .
oy Fedaesind ST sartit BhrdsRhbCnatk R atnan o Basgiss plpgother-cel

intelés priceaghdger ahnf b erafiic-topilet sitifabtrsriseiied Sver SatioRCeENRsH as ar/ p(m),
and expressing the chip sanple covariance matrix as a

ang gatnddors tbe ratiolka dwnagiaegete datgi otber, shgnitdt powanemiite m th transmit
an%ﬁﬂ@r‘m‘ic?fh!e ilo W tohg%‘p?{fg?raa%hfgﬂ%nﬁgw. With this %%%%C%the one or

r
stributions er signals,
mane preessing ciwuds P@ poles thet cangpsparidirg gylstesn oft dypsatiored for the noise plus

orleFREL PRAERTEs Bl HRATS El il s BTty = o'

t r ahsandissrometbdd efbodiment) thenimpairdahtecosiegitiahs arearsdd &generate

cr S NPl B 8] A GOETE PP el Bl B pre o mare
prdckesing &irwits 20 alecortfigureiditotalsiulgtedhe inmEaiaTent cqrosigtions atiditonally as a
furf&pgr}] cSJf rﬁR? H{gﬁpgo\r’]-\ﬁg)é ggﬁalct}'gnrs%ﬂtplo%eﬁ‘ realtig %‘18 %estlf'abnss?ntit e%ftenna power

distribution for the other signals by calculating an other signal impairment correlation term
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bei ng used for transm ssion of the one or nore data

signals, according to a maxi mum | i kel i hood
wo eooa1b2p3 on. In a simlar enbodi nent, the curP@nsE3006/050187

sel ected subset of transmt antennas is known, and the
scaepbethei afrerittrpiiotcsignat irarssnibpawen catioo I tHis cask, rBevane or more processing

|

c.rflﬁé"io eQ(E)t%'st ?fé%aﬁ@%}fg\lﬁgiréIgt{b?@raﬁ'lglﬂgtﬁ‘gﬁwsth@to'tﬁbr s'@ﬂgl:éﬁ%(s)ta fgrr'n]c(:jtlon of a chip
samplegmatgk glpta]ngd from @ﬁﬁlﬁ@q\ﬁlgn@sg@p@gtfr%w@lch gm igtyaince ,Qéa currently

sel@gtieﬁ %eto gﬁwh%ﬁt‘eﬁﬁgé béiRg BEELHEARNS sighaktRehdfhissig lgrr‘érjnh(ved The
ect e transimt antennas bei ng used f

methasHOAN JSIPBTINGS theHEPaBSB COfFS RORIORORY B RPS, degifed fransmit antenna

seI‘é@tlfd?'@‘w b@h@é‘é fok afdi digal FhtMRésidr RNBETdceRBIES b @bhsﬁden’n@ the
hi s enbodi nent, the nethod sol ves the expression

mftUﬁ@cwlzmﬁme&ﬂCH@m& epthsiohd Imepigment Gtowam?ﬁtm%%é? t*v%ﬂ“?%”ef the

reéiﬂiér B 5 EndyTHENDANG UTBH $6 pRSTdE FRbrRvEs Gindb LAy e’%hﬁi&t@s%ﬂhe desired
1 kelihood formulation. In general, it should

be
trappraé PBieBRRISE BEions HA géﬁﬁfraéé@% SRekenT 6 eaRdaanfigygd to generate one or

mdte BRSinz| Qhaliy édtipiiss fBRBnd bemsreseBetadl tfdﬁ@hﬂht%%ﬂ\nas as a functlon of the
formul ati on ‘can be adapted accordi ngly cour se,

impRITeRNt GH"%'é’éQ"Lshth@ﬁjéé%tq pitof gigaaldragpp p%?@aﬂﬂm%“a”%ﬁ“'t antenna

po%PIilBﬁbutﬁimQ&*tﬁéﬂbta atr’lai%n@ﬂﬁgriﬁls more processing
circuits may be configured to nodel other-cell

i nt & PftB?’eH@é’ e‘é@"%ﬂ@t'@%%"t’ §%"‘r§H'@d§t§le\/t¥p? 8t RAKE recsivge wherein the one

or I?Hddé F%@@J@@khné pt ard &regeRd bd/g@aaéte%synagcdmmﬁ@ WRights from the
e covariance matri x as_a function of the nojse

|mBPIU§er5pH|§§IaE@q Qnﬁt%lﬁ%?@ﬁe@mgﬁbofﬂ%er recgivenHyis configured for minimum
médnadqube dror r@MMsE)saembn tTharmdiok n@@d\@étarsegrﬂa%%acd 28Ry 86de symbols

s al /. P efi ned the ratio of t
a”ﬁé@’r @gsw ﬁﬁan%ém URed to datert ﬁ?ﬂ?eo‘iy'w}%‘i'a'bﬁﬁm*i‘%d%ﬁrﬁ the same symbol
tlntd@ﬂmnﬁlvﬂﬂhlﬁiﬂ%% il seéth@ iokiedr cb@d\@m@dls b8 ecofdréd) noise. In another

RSB at e s oty B oL Stisel i B cetects code

syﬁ%&k@mr@fsaﬂ%deQ%sﬁﬂfedtdﬂﬂn?CHeSs%mﬂal $ignbdl (iR e0hed jbint detection basis,
terference accordi ng!ato a. | east squares fornul ati on.

whilg treatngal otheri 9098 S¥MEBEiasEise: t he i npai r nent

cor il sakh emBodfrntsSady be ugwsd@h@ge&@m@# V\ﬂé@ddnH)CDMA (W-CDMA)
estimates for reporting the receiver 16. For th

OPREAIABD PRHEUBR G Melfss aﬂ?’ @eg%réﬁua dPusht efefrongnpaitgent correlation

detmiriallon %ﬂ\dts@b%’ddéb\{ &drfoihing We@h@@éﬁ@&ton@fd?cﬁ'cﬁéh@Euallty estimation)
additionally as function of the other-to-pil

may agvapiagas W?reptaﬁér@nﬁratttﬁw?aﬁdraﬂﬁ@'wqgaq&qﬁrtm%rﬁtwgmapeed Downlink

PaRRNCCEsSIHIDRA) 'dﬁ@nﬁé?rs@nal% fféhhﬁé R bsteRNas 14.
cal cul ati n%ean ot her signal inpairment correl ation

t er ¥¥HINE @OBYE PPIBt iIBHRY. mefeﬁietaa@d disgriont egingiith ustaodiment

wHeddih the procdsBing cB8ifs) 20'6orMHRe A nelMPIsPoREPEAEFBIL20-1 that is configured
circuits 20 express inpairment correlations arising

to £rlgppternst EﬁSH%'PsesYe@FPJF &0@9065 aptenARR FeRNNst edinates a@dﬁp@@nent

coffBlafibrX cbUiiabNEm2 M EQfigLea T §él&.ﬂ§'tle n%aé"%&% cBFr@Féhons and,
whi ch the influence of a currentl % sel ected set of

opiipnglird hamelRiY eSEMALE IRNERterA0-% thehissioghigured to generate channel
qubL@%&"ﬁw&éb a8 a'f@ndtlsméyfh@ neﬂk@P&?ste%@to?g‘%H ﬂl\%tn%bg}rﬂ@rg correlations.

airment correl ations or one or nore desire
ThPF%ﬁ'ﬁ'%ﬁdt'n e Ahwil apprediate 8iad thedreresgise gireli(s)4 candlegmalemented in

hat'dvﬁiﬁé NdoRWhRN of Qnﬁ BB RINEEredO Iy Ié‘é%ﬂ@h@'@ﬁwb@&n{eh? the one or more
i nfl uence of those sel ections on the chi npal r ment

Precsssipg SiHuds @9@? ipcludgd {ma gawgﬁﬁ%plgltglwgnaPprocessor or the like, included

in the receiver 16.
Fig. 4 illustrates one embodiment of processing logic that may be implemented in the

one or more processing circuits 20, wherein the processing circuit(s) 20 calculate net response
7
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receiver 16 may be configured to provide inproved

channel quality estimates for the desired transmt
w@nicensx9sel ecti ons. In general, the receiver RGI/SE006€50187

configured to generate one or nore channel quality
veastsifored giserf set o raseiver ifinger” daspiiensd§tap H3 €. i f@ﬁﬁ&%’ 16 includes
ong%{ 910{ u&)cf}ellaﬂg' t%\fnk ‘ﬂﬁt LA Bg@mth gREAR ?Aﬁ?daﬂﬂ@om&&i@gts of the signals

ran power rati o and
transralttsdbv tfmﬂaf\snmttqsd@@ndcﬁdﬁltt'pw&mf%'ﬁ&orf ‘Gingememaubg aligned off-path as

vl B e sy SR EERR ol 29 o e v
resdeQH%? yﬁcé g %&%gﬁ% %ﬁb l?eu Imtt?i tl%gﬂﬁﬁ S?t%RH:S rc?ﬁ'ne tﬁ’de not?tlon for i,

om't

enfphatigdSihk 34 thdPie Mﬁelﬂﬁf@@éﬁhgfﬁﬂiwm&h Ih'éehé% %sfbﬁﬁ! déifends) are scaled

I's configured for m ni num nmean square error

MVISE .
bydlae eitot PBPIIY PRESYAIRS! 61t 47SH I Qﬂ%hoglf%%f@wh%reéa% H&Fn’%ﬁse is formed

pa%ﬂﬁélnééﬂw&g’% cA&¢hdl B&irhAE€bMBined fFomthe aBEpread Bitht sPmbols, which
detect code synbols transmtted during the same synbol

impliGiy ‘@ﬁtaé[hthisrﬁﬂ:?\mliual basis, while treati ng al | ot her
cod y RAKE
oo B o BELH b R RIPIER, NE,
det ecti on wherein it detectspcode synbol s of the sane
code transnmitted duringftd L)y me on a Eq. (1
j oint detection basis, F 2}@"&’“ r?g af’f ot her code
synbol s as noise. All such enbodl ments may be used
weetky gnindepes spartidutar fiif dedrathd /EDideeiy ¥\abEAR 18 pEitealibtation of this finger is
In particular, the nethods and apparatus taught herein
spegified %@ierqi?@b{tchop ﬁ%th&tﬂuﬁwed@fc@\aﬁﬂﬂé@ﬁsoﬁn@ angp and &y, are the delay

subsequent conbi ni ng wei ght generation and/ or channel

ang{BllokSpaeich Al GAN. MARpeBECHGVATR AJBSaRPEhe coariel Detween the mth
trabol%ﬂ%mebhg é% H %c Clgggﬁ%pg?) gﬁ\gﬁ %Q}o@gﬁgl g} S&ﬁ&%?ﬁg -pulse shape.

Ad Jh@t meHtibhéd, ehaa el pReAEp Hhins Wddetthe p@?%ﬁ@rgﬁ%béﬂngi dhd are expressed as
m nd, nmore detailed discussion begins wth an

enbodlnent wherein the processing circuit(s) 20

conprise a net responsegcal_c s =1 that is Eq. (2

conf i gur ed to calcul ate éep0 sé R/%’C’Pors from 9. (4
est.i

B A RTS8 LR bt s,
SRR TR, %%3 LR Vs 0
SRR S b MM LS 2o e
ugépﬂéfegz%féespﬁﬁ A R

neFgR/! or any conbi nati on
© e@'eo? n@?%@%@%ﬁgnen‘g&ﬁ@mm the one or nore
pr od¥ecssaing continvies withGhe caculatonuad edpalmn@t lbaselbtiors as a function of the

negi'e% ﬁéessérgﬁﬂpa Rfrﬁ%?ﬁﬁl? 8rthé Hﬁa té E‘?ot S@%%Ltegl%ﬂm ppovs} ?atlo the data

_rec ver N Pates one
signabpeysss idisfridubign ecttolaatrammlt batenmgs| emdaﬂrmmloi sigridh poweredistribution across

th%E%nﬂ{?ﬁ?ﬁ%&qg a‘?&;‘{ﬂcﬁ’% gtham%rl%' mé%ﬁ &gr%ﬁaggﬁ Dulation may

clrcui respon
furtfier consiagr thod othecti-pilot sugﬁalm@esmn bowert riatim and Eﬁteenhér@njnel power

ect@ e ator
odifion iSSR0 SRS 1009 T8O BL MBE o Db ren
cogElatiores aybakspressed as the sum of data signal |mpa|rment correlations, other signal
impairment correlations, other cell impairment correlations, and, optionally, pilot signal
impairment correlations (Step 102B).
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transmtted by the transmtter 12 and additi onal
correlation "fingers" nmay be aligned off-path as well,
W@ wa/132593 s done in Ceneralized RAKE (G RAKE) PCT/SE2006/050187
applications. For exanple, fi , is the net response
vec Wi heimpaiieeniicagelatonsibunsaicuiates dhe progasetharcuit(s) 20 generate

on%? Fford Bifanhb! ﬂ%llﬂ@sﬁﬁia% ff)roénefor'?n&gﬁelééﬂeé @bk ahhhas 14, as a
hat t he channel aoal ns he net response

furef@aréﬁa@? 'fHP%”E%ICEUe'B 'Islwg"epﬁaFabP Féh‘?b?'@?a'éf@f‘s@WBWPf felip. and the data
anH%ﬂ&ts@n@n AR AR wwrans&rmanw (sé@ﬂg@ng and 8) (swé;me@h) As an

a rically using channel estl tai ned f
X REB e S IR SHATF & ChaRRL AT EFETRLE g° BgI &R Signa-to-
lnttehé@née:abum@lNRTbﬁ a(pet-Bodd BasRfor 8h afttEari @hndrRiS BXBAE selection, which
IS given by where q indexes a particul ar
Caf‘leﬁﬁrnge(S’r?St he /th recei ve antenna 18. The location of

this finger is spec:lf theglla . Pis the
number of channel b&d % @8Rt he del ay Eq. (3
and (pilot) scaled nrfel ﬁLypﬁps(l"EQIﬂg%tllse? 4 of the
p th tap of the channel between the nth transmt
thfﬂ Ernias 'BAE FUA siapakioRiotksignah ansmit mwergataqw@otal transmlt power
aut ocorr e| al%l on of the chip-pul se shape.

allgeatiep miiea). & Axthermumbper of E'HP'gf&ﬁﬁ%a'i%éteGd@ tft%‘éatﬁ ﬁlgatil (reused across

acBEArd¥n e |a'r139z q V\ﬁlsﬂﬁé dSPaRiPRpRshsASt 5otv»ty?|?!lsmblut|9n ﬂ)r the mth antenna.
NpEpgl np ﬁf ere Ep is the total energy per-chip

Fﬁhép%tlgﬁi\etrﬁt Pésgo dd %c?or%@rréﬂdfonbﬁg% et z[rz?mrgn%lsanteﬁ’na (K3 is the

t h& spreadin use channél's
sy B 1 RSO iy fars e
baaed @hﬂi@ imapigmgntperetation determinatisins geifarnjechis ciére #)2.
corr,
co S\r%-;r@:fésbgr @e;ﬁ]‘i’oz Itlﬂ%@tég%ﬂrﬁéﬁé F&?él%go Fhr‘?cﬁc}%“sae(z&a[]{%?&as
represgsing ﬁlffarﬁréﬁmcewfdmgsmngt Thwst nrrmaaemmdunemethe impairment
ment correlations as a function

Cog?'af?fgq%%rfee?(ggeﬁa‘?r@a r and as a further function of the

data-to-pilot signal trang g poper, gatio, the data Eq. (4

signal power distribution acrf&ss fYanéfit antennas,

whahd ﬂﬁgp & & U!at‘ét3|g9da9ﬁ?dalr9%‘ﬁ?éor@633§aﬁ 't%ﬁ t'hg{]%a}%r?% Fhe! lnt%rference due to the

transmt antennas 14 (Ste

data@ahhéRYnakr B8l as bHBtr{é@E?HéI%EQFné'ﬁ%oﬁrHlEaE &?(erm that captures the

consi der the otlfér-to-pil Si g transm
interdrefceldl thiee ShBeEnaMhE %Et Bn{loﬁU{:és‘?%v@ﬁ'{egasetc) and R¢,

the transmt antennas 14 St ep
is rt othai-gelliintpeerened piue mubrsehrabanrm@t Welbﬁorﬂéﬂﬁ @5t Reptafes the

colr PR bt Tl R B o R tlee: Mone ahecesl menienphen be

@kirfhtéd] ADRAi i npai
apgor r eIt at i onslte( gtmg‘ppﬁi §2§Be§38|\§)\9éﬁé| {"%E;‘Xf%ﬁ t%nrrg%f 'Xpﬁpulse Rhere N, is

thecPiweRlspédt@nger iy of ! rrdrﬂeadlﬁéiothéﬁk%llﬁ’ﬁtgﬁé%%ﬁwgnd

circuit(s) 20 generate one or nore channe quaIRPt"V

shaﬁ ansdoe@|hion. (N Bt tlﬂi@mﬁ‘je%kaﬂ“%h %Snﬁdté‘i‘ﬁ'l@utn ﬁ’dlts%gﬂ%ﬁdlscussed for
as a funct é%n of the |npairment correlations

theo‘%ﬁtéest%”iﬁ Yestorsngwarin Efddshi t power ratio, and the

dat Ihemabarim et c&ﬂn@ﬁée Haﬁ&ﬁé’%éht ﬁ‘ﬁE %Vé?‘al @éﬂ‘ﬂ%rto reflect t the fact that the
di striputions (see Step 104). As

data,angypise CPﬁW%E%Yem  di ereﬁ*af?d@aw afinslss Alscc Nateribat the expression in
Eqqatini Bqy (6 3iblititlyeasEmas Beit pidisDbtlGBR s ftorhes frethe Ré&iver 16, thus

there is no interference companent due to the pilots. If the receiver 16 does not perform pilot

is the pulse
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Ratio (SINR) on a per-code basis for an arbitrary
transmt antenna sel ection, which can expressed as
wob@ea3s93 ps '\s the data signal to pilot sigpel/SE2006/050187
transmt power ratio (total transmt power allocation '
subtedction )it, wilKinchide epilotisiges irmpaime it itermodég , & the drap@tnerd correlations,
the data signal (reused across active antennas), and (
R) is the data signal transmt power di stribution for

the_wt h ant enna. Furt her [ he response _vector .
cor MBS ABAYR FRPeFMARY B W‘R"%’Bﬁiﬁ‘% P t“é‘\h‘h'& cordance i Wih a variety of
trahl@rhimat ar&ﬁebélaémﬂﬁ&cmfrei IFer evaimple Fip isikustratisar $-PARCItransmit

Y
s ot BR =B Rer 521 DR AGies [ AT UL JorRa g fpstieams fom b
trabraip adeAnas’t4 (M0 £ . The Bluetpatdd 3:PARE etmbbdimentrpithe transmitter 12
correlations include several terns representing

cogpprisesrahiN desitiniexes 2| %IgrqhmtencqqﬂgmopHlatgﬁgspreaders 24, an antenna

seféetapde r@ﬂ&t’ sunifed I ahd ABAtioPEliBmald TN tb L3R REponding to
where is a data si gnal i npai rnment

tra&%ff‘ktél‘tﬁf"i‘?ﬁﬂ‘i bihPYgu{4-Mptures the interference due to

t he ndaéaamﬂrrré&ierﬁmw@leéa)z ,splité@ﬁ |r1f§mﬂiﬁoﬁtsh€§m3é gnalHs-DSCH bit
orrelation termthat ca tur s t he

S"P%’F‘e‘PP egte: Voieh freddptndssrenty H'f?al s (e.g.,
en\t@leﬁﬁmoble?&@kﬂ@&é?dé}y Qﬂhﬁ&?ant@irﬁ: s)elecﬁfﬂ(isfse(éctbfa bbsafof the antennas
er-ce rference plus noise aj rmen

1436 AR 4 UreeHIAN SUSRIEAES SHint kO aRsagRegoduiatorsispreaders

240Thesureabl 28 dfttr&tblfn?’ enee oﬁél of tﬁ@segﬁibsiréarﬁb Wltmﬂ“@dithéreéld;nals (voice,
interfere n.be ap i mat ed, as

ovpe80 GBRn e TR RSB 1B = [ ehere-NDRALjoEBsnerancie summers

30 sthtdugh 30w imrees tact ofde pidtisignals dnkea Pesipsetiviel dne of the M transmit
ther-cell interference and pu/se is the pul se shape

an nPS%E)‘?reI ation. (Note that the tilde notation

conifot 8PARE therﬁbmommesaeaz ne @caaarsﬁmmfa%rslsbﬁzaa@ﬂs 24, and the

hown
anle 8 P Ereb 26 Al Prorarea espnetvain bkl atally PRekASK 0., Channel Qualiy
Indi cﬁtérE(CQI)tfbedﬁa@RI frém Qﬂie telasiveretea Thng! tN@tr@r%nﬂﬁé?nﬂed@erally attempts to
trave Sel@i‘@ L rent ﬂﬁ' g channel . Al'sg, note
m%)(ﬁglz%i[b'? u r%mg(? S chgdnetr(lqi) quglrﬂcp@g mey\ugg;@[,ﬁgg.lbstreams the
entduitg pitd id MOBLIERSH foRRat, SndPBEPARIKEAT trandri€amteR®d ¥ Bset, as a function

ference conponent due to the
Ofé]elrS‘feéverlsfcngéél PB@'EY(@BE’%# does not perform

pi | it StARRG (s vl gs lhtotmrlMlMDWsteﬁfs) aheirédivess @ﬁéﬂnel quality estimation
i ent te alrrrent orrelatio
onb Bl BB B o R B e D1 S s o
traversadmrecmafadmgvmhahneis Vigariegaiyiplef Figr fisisowd the rdaamignals transmitted from

o o IS, O 2B prom a vt o of e

antenaas id, tand thel Flot slgows mgnsitet framsdi f shedantedndy AT Be latter is
t antennas 14( N < M)

ne?éé%ﬁ@' Pep ¢f et?'g%'% ‘g@ﬁl\é}‘t ] agoqmﬁ%'iecﬁ‘l"e’t tr gmsm tter

12 caQl est|mat:on is further complicated by the fact that the multiple spreading codes used
for HSDPA are reused on different transmit antennas to avoid a code-limitation problem. As a
result, the SINR measured by the receiver 16 on each of the pilot channels (for which code-
reuse is not employed) is not related in a simple way to the SINRs that would be experienced by
the data channel if the receiver was receiving scheduled data signal transmissions. Further,
some receiver architectures apply interference cancellation to the data signals, which is not
reflected automatically in pilot-based channel quality estimation. An even more significant issue

is that the receiver 16 generally must report CQls for one or more transmit antenna selections
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conprises a 1: N denultiplexer 22, a plurality of
encoder s/ nodul at or s/ spreaders 24, an antenna sel ector
wQ@e006a3¥5p3 st sunmmer 28, and additi onal summer sPGDSH2006/050187
t hrough 30-M corresponding to transmt antennas 14-1.
that medm@nauwffwentrﬁroap@rz&prrsnﬂv EiRstesdRNsMitANtsaEya spbset. This

cwéfﬁkétérﬁ:e%sé@ﬁ&fa‘ﬂi@é 1 ﬂac‘étv%ﬁaaﬁﬁmges@ved c’:h t‘Hg shafeld daitd S|gnal could be
stream 1 nto N substreans, whic E%’ES to re pe ti

reoiTed 1EPPR E QU BB MBI S P Cygert gpenn Selection is
va|mrﬁéﬁfaath%e§cﬁ5&@éd ?&eﬁ/@} ects a subset of the ant ennas
14 for transm ssion of the result ub ans_ out
Fr ofh FHSeBHEB dBPSARB BT BfFC BT EMALH D 5 MFAG. SUAHEN nerein for
MIRD SRidd@ad & Mukiple-1ape:- aﬁglém@twm rgyammsw rhdy bdthought of as a
ol.ce, ove

th |
o aaic ST P At pararite Gae b of AL pheRr M eggecata. voice

puétb)eagswm &thélcell mtbl‘f@rtégbe 3f-U¥et I@fo@rﬂ&h@mq&alm‘fenl\/bwahame matrix
ansni

O BATNRL SLEPFBP T CEOFRIAHONt Mo REIE oG] RALEE T3 vef 3 n fs channe
qugn estgraionpdul at or s/ spr eaders 24, and t he ant enna

f ee o g{gh% gn alw'meﬁﬁ%%&i%n%%?‘?i?is‘ﬁ’o EOEI?Q(PF%@‘\ % notynecessary to
refﬁweﬁrdﬁma@rtfbueﬁd:e)oﬂ thé &anmnﬁbmecurﬂe@tly ?éiasted shisset oinsTEMit atennas 14.

2 .1 { :
ln%ﬁ.fgﬁwn SI’E?\,I?( ayr%ete ?Sd g@ecggl}(o‘ggall %sup% grléﬁ%mltjtgrr\t(e%a M %ts for which
the Ld@&lVEIB’EBNYLShd_EEhE) repcrd GiQig) Areddyastade obithisl appraathfiothatthe bias correction

%\Rgd {e'aﬁlrg l?%élftr%e Bglram%g rInetﬁQ& gg%l:zﬁbé&' fﬁ%%rthefrgﬁ Cﬁ‘gnot necessary. The

OACEon of eiver's
tralde-off; RARe(,as thatthe @@rmﬁth&tdﬁ@r oWl mr@smcems)'lpt d;dwdured Because

prép? %fa;} eéqﬁﬁagl %ﬂﬁ%&e { gt'ﬁ?é %Fg? gr{eg grﬁ’g or%éilolac%ﬁs of the network
10s|tg§mbst|cabtndn<nnelhme ahmllmtaﬁdremaeaasawme wltnérf amatrticting the impairment
fadin? chann

col e o RERTI s TRTE e e eRRREE i rekEb. (ot that he

teantimpaiaserit4orrélatorat ey ke @nailsretiraapsasticaigdnierdhangeabte @ith the term
fIrStr[the of the al s

14 d
“onaiienf SationieaRelR BONTShaihd WistdSad nabhe edhgistapant nerein are
not érotexbtartiye use eﬂm:blaﬂar_e:etmamtesQn of all channels at the
t ho 10 §51stE Rons TR e o8V e s SE TR FeeR¥ary to scae the
diffésDRAoapeneras §ath, grilod| Ydies, @and othe&nslrnnterfaretrree)namrbpnately Separate

sc?fl\én%isig Pg%e%ggrgtf{zf Iml\hétam '?\/Ilg?é%t%ms s’%ﬁ:eq}]aé ?%tél E)llolts aﬁd o} her signals all

e receiver
traybesa iffesent faingthanhels adaneniisped beforat Tbllsmrmeesl)s descrildd in the context

o SRRy E el 1) SRy econer
arcfeteehura g slamhrecdlﬁngoﬁ dartthe SHRARC transmittet smifigaration shown in Fig. 5.

Fur ther. r Lver argchi res.appl

ot SrEenedeef IE e 8C 5 RRKE SR Rt 8 tnglmanbe mplemented
in the racdivardB| end which praowdesistatdsgive mt@féremeéana&edllanbam@ multi-coded

ual i I,mation. . even res ssue i s
reHiRd dabe S3haraPOLARY 5 e R RraTS Sfapl P an i Vg4 orore antennas
18mf¢heomeceiverel 6 Thea diustratad eeodineet efahé caretveatirailte38 comprises a plurality
d|ff rent fr t.he cur tly selecte
of e afve i Slemet A0 RS A0 S Tivobe R rube BEtages may be
impleceotee sl reeded ef dezired) eiith@ll bet the thst Budthaetagdesreptistiat @despreading
cir%i%‘fla s?gon%ll getggtion circuit 44, a signal regeneration circuit 46, and a summing circuit 48
— the last stage 40-4 omits elements 46 and 48.
In one or more embodiments, the nth stage 40 of the receiver circuit 38 receives a stage

input signal that is derived from the received composite signal(s). A cancellation signal from the
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required to report CQs, even if they are not
schedul ed, and the current antenna selection is valid
wo@miog/182303 t he schedul ed receiver. A first det aPCEEE2006/050187

prlpwég%afqﬁgﬁg), rlgn"ﬁ&é)sv %gqa%pggpgfcé%u at%yrtbg s%%gll ém tg,cltc(a)cﬁ1 by %Sét prior stage and
opMéltlbﬂ\soér@'cbﬂi%bltoqulm @b@ré&’d %lmes(d‘f’ltl‘&))ehmﬂﬁﬁsr)‘ereﬁ@ejstb@e input signal.

bar I PEeRC rart oBAY BRHiGn GRim ALY horel B Aamel aualty

es{iflated are/géreeatedd it mb?d)ffeaéht\M%ngs 48, totréfrct theldffects of successive

terferenc .ar us o] rmthe i.nmpai r t.
mtgvgvgpqea%ge |f>p.ieQ1er Iggtr(lé £8 pw& err\%ht?n‘ﬁ'ﬁ'é?rg%@r\? each stage also reflect
suceyskiee attérfnendecaneeiatios effeste d:obyxatdﬁ;ﬁe rtee elgmardeiéi:tlbn circuit 44

ot nnel ualit estimati.on.

inqus 7t SAGE “p e eip e T bPIBE N Prra Rl O dhReh IR R yatues ofthe

stagedeas aigylaltpnom@emmmgmd nfTheea depaiimdrit eorrelatitsgiadré asedsalong with
mt ant.ennas

rentl | ect ed ,subset . .
nef Wt B trREenta ot Tty o Yot el o eTbGRBGIGY thetin o are
uspd &sfolrh @ combitedi sigrehby RAKESI0bbatirg the diffenerd Btredras of despread values of

th{ gllggé }ﬁggtr %@Ca]\il“ ﬁw@ecﬁffér nt ﬁir%g@tsag%%}errétgg i%g\éﬂ%té%ﬂlgg%ned fingers of a
RAKIdespezhdeo(i.ea by s nunather phcemmatoiscetrist difetingdmor allgadhents relative to the

r rei ot necessary. The trade-off, however,
re(ll'easr‘i\;et%hczgl" Pﬁlﬁeéqs'g'ﬁacl)’rq of the other-cell interference is

not Thaspmbingd deepread &alges hagihea RAKE lcambiledsigniahia dmmodulated to
ob@{]r?sMall?e‘éadolr%Qﬁc?ndfr%r to¥UshiRbtes léf {h‘éng 'dg%c{e%qh thee8nat oPhterest. The

net wor k practi
sighehefrintgreist mBhp@np@s@m@dé}ﬁs \M’nWh@hthet tee aeft valegs mgy bédecoded to

ob'taﬁfpaécfo@@{f Bltti ;%‘f?%pgf? fr:I %Eﬂ%'aféscb% sibfahe TBY (?q\b?ééseﬁﬂ%rt b%/t maKing hard

represen correlations.
derigions Wiregistionemsoft demedsationvsluesriyolifeindand detected bits, or by re-

en%cﬂr‘fé H&%lgééf blt{B&%’a%%é‘ W% %gm%lp dé %gcﬁ E%@F g@agp ﬁt‘:l{tgr:eg? tdecoder circuit
to phieinrthe Hecisiet diig fromibe eofh vaines olddined fromettntaniutdtion obihe RAKE

coﬁt{?i{;m%lﬂ‘ré%bﬁepg c@??tHhE&?ﬁeéodlspm%g B2 tu%é‘& eneg%érf gef-errécoding the decoded bits

covarl ance
to peleinodey bitonerseddon dignallidgeseration emmmehat-n(arbataipns entails

i ice. and f . .
B a———
deafmingvlhs(soﬁystueWB‘\SsuweUSIrhgareda'tcadeq)bltsdbsg,enexmb helvancellation signal for

thesﬁéa&@ta SLJ\ e%sﬁﬁ‘tﬁeé ﬁrﬁorg'rcfbfug{ cea%el a‘agﬂaagn%q nrggn%d?rwgd from coded bits

OCESS
obtamn@ytap@fym @@OQSSIpvé)glmdlacflpmeheSOMUed | ati on

Sl e iyer ect.ur
és s#ovvn N , Fﬁ%ﬁé%ﬁgoﬁﬁg E%E’%-{%@%ta)ggﬁ%eﬂb?$ cﬁescnbedE dbove by
"'Uéwmlwﬁmlwd@aMr agivBn gne of thestagies i40aiNofe that the ilGustration

geb)éljah&sﬁcflé’é for al‘Patg#; EQ?] %Ho%uﬁiedev F§t5 ﬂw%ﬁ tﬁS I%? g{ﬂga gﬁthe series

enent e recelver
codld @@@Qgﬁgmed withaut thectigrl m@oeﬂabeﬂ mmmrtf46r etg.)mi showan theedexemplary

R T L R R T S—
antimpairmeant coreelati estivatarl 54uetchatredeﬁmﬁmd1 5&catdeafodulaeor 58, and,

I I
oo S8 KB SR 35T A8 ks gt somatr s
comptiseea pertioeftbe @forsmagmedwyonSSInmput@lﬁts)t\adc}amay eedidtributed across

theogt%%e%sdor Spla%phgét{eg wﬁ'wholg oan ;Q?‘t ih@sth ét%&g 451895 arry out channel quality

estimation accordlng to the methods taught herein.
In reviewing further stage details, one sees that the signal regeneration circuit 46 may

comprise a hard decision processor 62 and a signal regenerator 64, to provide the cancellation
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circuit 42, a signal detection circuit 44, a signal
regeneration circuit 46, and a summng circuit 48 -

W b@ol13e5p3 st age 40-4 omts el enments 46 and 48. PCTISEQ006/050187

S|§r{ql %que rge‘(tgbgtgggﬁat Eihg %E&@%&Sgég& al% glgqrrn:f\etg/% tt\)/tehre hard decision
prol€dssyead, iftientdtbetiohgsuetiorest tROEROR ifcRidel Saddcdler 9, the signal

e TR LA BT e e S B e CL TSP THAHOM brungprtood that the
|IIdsln’étedﬁﬂmdmbnsltaa@ag@mdnmﬁrbatvaﬂé% aﬁh@edb?!f Foeskariple, @ decoder 60 can
duce I n er

despread values of. that .r

bq E%%Eedslngtﬁ%regepﬁrektﬂa Cg%lﬁtt §ndo noy g?cqﬁ{c}geqltﬁyoﬁespondmg to the
detedtédmsigna forasput fighéndodecssiandid iﬁlghaﬂéveﬁ beotasdingltisduité ¥s needed or
d S% iyrates are generated at the different stages 40, to

eré ect the effects of successive interference

can c@daadles:snthermMﬂﬁmmﬂtﬁOnemjvesﬁh@ bifferepe siesah £6f deBpread values

thglaéblpné:fl‘%g?n s% |]ng tfsgfncaﬁ:go %g{ SSI é?rol 0 er fcg{qﬁﬂga RAKE combined signal
bydz;:tnﬁmmgnﬂnecdespnead v4les ac¢qndie@|tq constinsing weghh veators Weasrated by

' ' . d f
cdtnﬁrﬂgé \gg@htl é;eq{eia%laéin j’lrlllglso%) g&m@ﬁgg ?g@?si%%%%%yﬁ&%i%&?m part from
lmpmﬂaemtmrrelaums teétweermtm despread @dluas ohtgewlatde ime1tt signal and from the net
ch%H éggpoﬁéé f'?%?gaa éﬁj v?th thQ@{gn{al SRS VE %‘%r%‘ﬂ}%’ %ncf:l cFmanneI including

i ni'ng rhare geedtt
tf%@maﬂé@eyﬁgﬁtﬂr puige RAREe suthpiopagajion leéfectsf f er ent

str E\gﬂfeftﬂg cHERRY Batha! 5’63§vh9:fh Mf}fbéﬁ@‘?&éﬁl@&%a? stgge a$ shown here, or

The erent streans aré
im@lefeatasirisenhers pribel refqen/@eﬁé m@vu@esRMEedmmdejresnmates the

m%bwrﬂemt cgyre%tlwggﬁﬁ?t&f 5&@&{(9‘?&?%91 She%ﬁéd e Goagrlg{%gg?r{egatlon estimates.

Ime alignments re recerv
Meye gnegificalliHbe tapeiinesnt coree)picmaastimatan &4 may. aalculdté eanﬁEnnt correlations

fo@g??grg@%oghlgg§tage@trg &H,n gﬁﬁtbﬁ’%ﬁo{f@%ﬁppfé@i“gag Il-'l gh% In other

wastigy ke Irmfalrme:'nétrcufalatlomhendl @mada tieé combieingsteighay and channel quality

S8 STARAES) B STyt AT L7l LB
Wﬁ@tﬁé@’emq@ the eeniasind stages 40al ues, ei ther by maki ng

h dul
Ny xd8gcel 0T AAEASR) ¥ 0 R Lo BT oy o
imglegsated thisupparbmpaiteent ¢aorelatine estoﬁatlomajumeg timea@heatidg@ceiver 16 is

un@asedu@e' ggﬁggsﬁﬁqu HRI b G hb%eg?r%ﬁ\, Bod r%gSﬁgrl‘?nﬁgn

fromt sof t va ues ta| rom
deafodulﬁ@omdmmit dees @pgﬁahann@t qualitye ihatais,i dueidg desddduled times, the

redBNer 16 gHﬁ%@ Hy @ln%hﬁé%}g{e rg; $|@:°@a%!e&%e{n'88u|9{?o° 2(? Ct%dg]ﬁ ogﬁr&:\?ons but still

obtain bits nee or si regen
cafigh oot Impairgenbeereiatioo restimaticn fbsC@ddapbrtmga:Iurszes essi ng,

the ﬁe}ﬁﬂ%?&ﬁg §1gté I@?ﬂ:ﬁéétgl fc{f(t;-L s2B%4ng Zs%iraﬁlﬁ{lérﬁéft %%naﬁ “to-

deco S0 ues.
lntaéeren@mﬂe@sk(ﬁﬂ‘ﬁ&)mngemmgatranhhleqwhm@etlmaﬁomme@‘isgmm defining the data-

B st P S GG B e P oI Fosp it obrnsmit power
allé)%ﬁéd trc}??e g%t %gg*#é&ggnglggtgw dtgacrlga IZEiﬁhbertg a‘i(ﬁelﬁ\tpHé cg?ransmlt power

alledatedato@d pdotusgratedatities trenksmitlersi Sbmdirlatmu @tHay-to-pilot signal transmit

t
TR .
(Vdcl&r C&lltl'ol Stiv@ﬂ\%%d 4&0 Zléf th'ettraﬁg'rﬂ ief128 HOASESIPAM: bhRlnshiie power

last stage in
allocated to all pilots.
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coul d be configured w thout
circuit 46, etc.) As shown,

a conbi ni ng wei ght gener at or

t he si gnal

regeneration

the exenplary signal
wa@ledoeasisen circuit 44 conprises a conbi ni ng CiPCUSEZOEO050187

52, an |

airne

corVext. Ane iaYafinpsevRragansait pewshaistribulionsee 5’? cgg&dged in channel
quatg EBEHARINO Fir&tSoneimdy dBRGtE EALAth- Y deeesqr, 60 a—rﬁHaa ps as the

i npai rment correlation estimator 54 and cfanfel

distesutionat tie data, Beer Canailot Sigifal pOWesQidradt \}\ﬁ@ﬁahnsmlt antennas 14, with the
| C m

af orenen { i oned processi ng Ci

m NS
v LB hfart B P fad Ra R

andre§feereatiobf fmenias Pamys.de thideaseanged

rcuit(s),

gtedcqdp@®) : el "3t ARfe8psAty) r@ﬁp%lmlycFaqr@aamﬁle say there are

?raltrﬁasrpgar rﬁém@@tﬁm 2 and 4 of the
transmitgnt 2 Iﬂrrth'en sai/ that all ofihe hel Bighbie rarétra@#md@d fibhSante®AB 1, and that

R RN AR TOAT A

j0at/2 Onig2]g Mderd BE factor of 1/2

the next stage 40 of the SIC GRAKE circuit 38. As an
acceyntefan i faet thet thedatacsignaipediindiviged caualyrace®s the twehaurrently

seleggetde&ﬁk%?th%qr %ﬁ’ﬂ amentngsl 2' Ifl.ﬁ:tWeFmé

Sl gna enerati on

Cl rcul

Bhedas otdﬂg;]cﬂ%gaggefm 113 1/6

1/6]" By BBGREHRT th@%u(ﬁf thé Bfeﬁ%nté & eébwweaﬁstH&%rn%e@%tmy

the 11 lustrate

unct 1 onal arr angenent

can vari ed

as OnsmannowHieibarfiNg fot e b eereT §15 SIEGHRAKE tecaer cicuit 36
which R&Rh&E abN (I,Permgeﬁa@r%g%%ﬁté%é Gl )

out put decoded bits corr

circuits as needed

2 P T S R e et Arfons S S d dhapedndanas g

Ing to

rom .l

NI 112 thetd 1 t
1S %{gt egver 6 attempts to

eshma@nalsu]bpmt ofrits whatre! qealeylmdeaickﬁﬁahgaiml Tioe ity btege h%bmated with
Si.r ed% Regar dl

qted as, ¢y - For example if

tran§1‘rﬁt%ﬁ{§m8§n % %ﬁé ggaggrggl\égtleg?c?’/rec}&t%?an%%sgdns gn trgs r&@gsgages to the SIC

G- R?W’Erecemen airedit 88. g‘kﬁbmkng tbatthe nrdegng isesmtbwmetmjdatalstnean on antenna

2 35580 Y 8 G B BBk
my € endotabtcdfut sthgel2 ad nizeaswnh mhip astatirr, one parpehip 8NR per-code for some

correl ati ons between the des read val ues of the stage
arb'F’ﬁ'ﬁYLﬁ”‘%ﬂ“@r$§|ecﬁ91’datfth%FF?WT@'“W 2'élga’ﬁﬁé’|y response(s)

associated with the naI intere .e., the
end-to-end chann ,,)l ﬂ i ver Eq. (5)
filter pulse shape |Kro Yt pstm, & @c ile the

channel estimtor 56, which may be |nplenented
per - stage as shown here, or inplenented el sewhere in

whe’ré‘ easriﬁggi (‘é?rﬁ]@ 'théoﬁd’r}%éjr%? e S%ﬁ&'ca

I rment COFF at I on

t he correspondi ng stage 40-h,
I mpai rment correl ationsS and
each stage are stage- speC|f|

series of stages 40 cour

unc

L ST ENE oy tooet s

%?tarlﬁé fiata 2nnel (reused

acr@sraenm agerrtas) araaclad.gﬂnsﬂhpaprmuﬁn@ factoriuskafardire gittt charinels, e.g., Np=
More specifically, the inpairnment correl ation

2564 tHeCOMASgtandgrd clabweNent ﬁy,, | igiee meteedpoose vedtart dooespdmaling to the

according to the broad

m tEAASS &Héﬁda"‘f@ﬁth‘enztﬂ@ge B thE@A%?SSAKFﬁ%QeZ\Bertch@wt 38, and R(n) is the

impaeheghttcovariahce hatmetorcaspbmnding ©she mah e&gecﬁtmtutiedoteﬁon for f(yn and

c, and reflect the

R(PUS %@é&iové'hﬂhafs%%@%clt el cgénﬁéqﬁazf 4%@@9%% thg‘ﬁe response and

lonality o

mphnheemtrvpaarramee]t:lepmd’) eka‘scalnfd lgsthe pidt@nhefyd pergyriaBol. The net response

o B RS e PR e

Fnent corr

hNEY L

y

'g?tagfee In le embodiment,

formed parametrically using channel estimates obtained from the despread pilot symbols which

implicitly contain this scaling.
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unschedul ed. During such tines, the receiver 16
general ly does not perform denodul ati on/ decodi ng but

waelows/183port channel quality. That is, duri ng PCT/SE2006/050187

hedul ed t th 16
ot RGrag S TREARaUTIoR Ty LSBT Bt P TRy,

but still carri es out ﬂ/q? qpﬂtﬁcorﬂel ation
estimation for repor g pur p‘b‘ses Returning to

Eq. (6)

wherd F@sﬁsg ﬁ lﬁ? Jsr?cecﬁcueﬁb 4R dfa Bshné, - Ref oédﬂﬁr@;*» tHeNnterference

nter erence Ratios (SINRsS) %nderlying

due t§ h@ﬂﬂﬁér cﬂgﬁﬂlélé %n@sﬁd T @8s H‘%%O%II‘WUBH oﬂ@tﬁbnbéllgnt‘éhgrence and

naf’ transmt power ratio p S as

noisel Mehe c’ﬁhércbeﬂﬁntédf@ehcd &dn eappréxinhtetiraa vetitet thpnwmprewously noted,

allocated to the dat& channel signal at the
R, sragiaganet matrix Bives RynkSd oVaRpasount of transmit power
allocated to all pilot S|gnals at the transm

SiTReIRPRIgTeTIsavRTiATee MAsTY

ISglit intp @ﬁ\éqraltt?%m rleﬁ%m]fgct that the

data §ighdl QnB &% dth&Ssidgrsald haversd difereht fbbiﬁc};}bﬁér&iel@tﬁ@ﬁl@én B transmitter 12

transmt power allocated to all er signals (voice,

and the racetykr 1@ vad ifead ) C és appjiiedto thh@latar%sm#pnwehhua ag(zz)tlﬁe function of

total, amoynt of trans ocat e
the sizB Bie% KpsTie SESHAY TaEr: BEVEGRY 2Rt lastn Bl g action i
perfod‘h@d ihithel 5IOGSRAKE pecen@n Sirelatraadthus tiedie el intiitdrick component due

on. First ote.th

ogahq,re,m@pur%dgf,l,égdegl gnal powers across the transmt

*'ant ennas 14, th the mth elenents denoted a s. (/")

a0fhe(dth pl GBS bithe impSTRGE EbVARLY
theree aerreSI@IIg p4 trans%‘r?ﬁantennaos?? 4ceaﬁgfnxﬁgée1g§¢ gy
signals are transml%t ed fromgntennas 2 gand 4 of the
transmtter 12. Furlt®etfossmyXt W‘ #he ot her

SI gnals are transmtted from

Ien th-Mvectors

to theapl R Al R R e (AL

and that 15%

ilots

wnerg R, GEn A KO GRS raiﬁ%fe%'gc?ﬁ?%@ééﬁ%mw interfrence

(Ist) $d @Uﬁl@ e Iﬂfé‘#fefenf}agw-\@ fﬁ)n’? tl‘?tr%rhs[mol% éL’{t?n’}%if‘g %jﬂtg-signal

wher e actor 0 coun
pomqﬂlactféh%lh@ﬁmmepmwanars:ednatnxi eaﬁmgqmtaldcyomsms&s diven o
currently sele ted ones of the transmt antennas 14.
Furthernore, o [1000] and aps = [1/3 1/3 1/6

1/6]. By defini , um of the el errents f each
powelty di)st J%t j L&?ﬂh ) i

the SINR for t he &nt h s,Lag Nqﬁp;(we §IC§’G KE Ir

circuit 38, which isnrdenoted as p(ri) .m&hin$ val ue

fé;;@,};(ﬂer] "

represents theltrue MR that the receiver 16 attenpts

ual

f eedback

Eq. (7)

Eq. (8)

Here t@rfﬁé@%ﬁeﬁb%{{%ﬁg tevgafeansgﬁgg’%%?%@tet e\Mtbﬁ age for which the- data

mterf@éhdd rml aﬂrfeaew Bed cdrit@lldd. FRE Mist termld? W@é)éﬂrésmé(w&%?ur%

dex . is denoted as mm . For exanpl e

the

'”terf%fﬁ?“e%‘?’ré?smﬁ greupedhat hasngkyel heemeansalied, nd isssdaias tyrthe spreading

factortUsed orah@ditaRhatRYa%. 19 L feroPHSDPARME sE&HRItY |s dute to ISI/MAI

circuit 38. Assum ng ‘that the orderi ng I's suc

from thB &rafigthiR afteh PR )R o BALEHRed The e%?r?é?ﬁse?f the 1§ihm r]'qat Qq{m are

on antenna 4 i s decoded secon the antenna I'n
givendyage-1 is i =2 and that for stage 2is 2 =4. Wth
this notati oq, t;;e per-chip SINR per-code for sone

Slr\k/);%r(gré/% @qp@"{l?l on Eﬁt r#%g tglgrslmmplsx*l 12 is

15

~Timp, )

Eq. (9)
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where, as in Eq. (3), Kis the nunber of nulti-codes
allocated to the data channel (reused across active
wanioenszss) and Nis the spreadi ng factor used POT/SE2086/050187
pi |l ot channels, e.g. = 256 in the WCDVA st andard.
Hothegeal is fos thetreceiuer @@é‘ﬁ@éﬂmﬁétaﬂﬁ tmtpégmmmz%ver sions of

the SI&%@%F SRNG Thbre &M RRMD Jf e éleBfRAKE fcaner @fcult B8, 1o 6ne or

receliver circuirt 38, and R(") |sthe|rrpa|rrrent
more différsnt aﬁlrmmtm’itemna sedeatiospdrd Ifmgme@rh‘rmee fesitedsubegss offthe transmit

anten]e'%%ﬁj f ﬁ@% a% %:%g%f tglrs] %tsmgt 03'3 |§‘] fsolﬂf‘l?e re&%vgwsésﬁﬁa{ehﬁe SINR as if
it wasrmmmcﬂmin eagrasubzenof twmmaaMBasd eptonahichrierepeds ehnnel

quahtyﬁ_ﬁ 'llh%tr J}Ferdgéﬁaﬂﬁél qﬁxmgglwnl J&gsé?jeét tﬁ@ﬁ%ﬁeraﬁqn scheduling

nt ¢ arlance are exp
userst(tmytharreqemem 16 land omm(sdchmnelvers@em@epadanfethe H&QH/’yS@na‘ being

transMﬁi{eg% %ﬁfgﬂ'ﬁlmlt‘? t1'2zmlth%§t ﬂﬁ‘gg n‘fdié’éﬂ@rérn%éjr%%g(/?% should not be

contaln this sca
affectmj ruedtdysbmhe qurnentantemra $th|pn ébmartraaw@éterr&?- rihat fSoﬂﬁetq@ét transmit

anten'i'\g sgfe?tga?\ f'orsthg'rggéqvé?yl 6l 8@ admﬁer &Jrf(en trgr%QﬁlyérﬁénﬁJ%l%cnon which is

kel
ence due t hee annel, os captures t
be'“QIWéﬂﬁ%@%@lé@Oth@feuqeé the ot her channels, and f(oc

CaRkHAhRSH ikt 6n FHED Fral i 1R a4 & Sﬁal%%'nkmit RhRIhhE hBRE distribution

and 5 noise. If the other-cell TInterference can be
ags inpHenstiomeftoel antennaselectiat §rmce é{se rs¢@v¢folﬁsﬂe§?0fﬂﬁ)m§oﬁfNB§éOf one or
is a diagonal matrix given ut se

more.%'éﬁdf%mnwlp% ik PiRtgR Ss st B Hiey BsiapBiGired to assume

unlfor(rR R%\?/ers sérﬁ]bgl{tllggfatf aof;%?t%f éaej%cft%cp t'rée ! heagg?artwgssfﬁ aa %lvleg t(glal J]a?a signal

powebellovation sthtke trapsisittet t2+i.d. 2wbatever lansmi power is béingassdd in the

aggrertgg?ett ‘?acr%sﬂn? t%[)&r%é g%tnglos JFﬁp %‘i’ gplﬁé neanlly ﬁ%g hu%r‘ Stb8et of the

£i'6h°'0 298 T HEX
transEq an(e@has APlsi widet yormiderates. t hat pi I ot subt raction | ]

ﬁﬁ{hﬂeéjpﬁr&chhﬁle%% \%r %ﬁ%md? ﬁn t(ﬁgeu ée gH}e Cél?’rg Iyotlrasnsmlt antenna

|nterference conp

selecﬁ’bﬂ RFmingRiRd frﬂ'&é"}he‘ﬁ%év%hﬁﬁéeorﬁﬁnk rR(tnB‘eanEi%éTthfre?pcstE Qbctor RS,
i npai rent covari ance matrix, f

parametobajlgle:ddlcélcnlee@me SIN& puih eﬁrestlyghmlugpﬁlqt (f'i)nT mé chdmeel quahty
I npai rment covariance matrix is given by ' 5 ft i0S =
estlmpm;ystdopg faflone oAmoaQtrangm|kanteweleqﬁpn&)aay\ﬁ@rr\@hlch the receiver 16

Eq ned) captures th es{\)&
wishe i ek B g apgm A, i ER B ae gl SINRe Ffiaevaret o
antenhacekstidrstandfchbese the (el onef sromore lve wiidh tbrramm Best” may mean the
ant enn dat a- si n, of t |rrpar
antertR ERRGiN® et Prim ey (1R ELVE EBTRE e T amg T gaion g the
SINRs, e.g., data rate. Of course, in tandem with the SINR reports, the receiver 16 generally
must feed back the antenna selection(s) to which the SINR(s) correspond, so that the
transmitter 12 can select the proper subset of transmit antennas 14 from which to transmit the
data signal to the receiver 16 at the receiver's next scheduled time.
The first step in channel quality estimation is for the receiver 16 to estimate the channel

tap delays Tmp » which may be done through conventional path-searching techniques. The next
step is to estimate the scaled channel tap gains g/,;,,p by despreading the pilot channel from

each transmit antenna and using knowledge of the pilot symbol patterns. Because the despread
pilot values are always scaled by the pilot symbol energy, the estimated channel tap gains are
scaled implicitly, which complements calculating the parametric forms for the net response and
impairment covariance matrix in Eqg. (1) and Eq. (6).
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O Here A{n) denotes the subset of active transm't
antennas at the n th stage for which the data

w0 ndoenszmpence has al ready been cancel |l ed. The PCT/SE2006/050187
termof this expression captures the interference due
t Withoertimatassdf thentap aeins andtdejays thhsaempairde thedtet regpgnsesvector hy,
scal ed by the spreadi f act or ed for 1he data,

i Eq i LmaBPS vrlcatcia ccieler 3o RaBe Tnde 16GAtIH (RErms)<The ISIMA
due to ISI/NMAI fromthe transmt antennas yet to be .
portionaph dhel iMPairmenicoypEanRERMRAtEX. 1 €h @% & FaP). migormay ke salgylated directly

5given by r 1. 2) tq - t, ) Eq. (9)The goal is for
forth?ﬁgo§ggglgp%répcafgnf.o first estimate and then to report
g e tremeidinggrasarnetersaiecebsanfoNBoppiting dhannelmmality estimates at the
.stages 40 of .t he S RAKE Lver circuit 38, for
rece"f) 3go're-'r&9.%°”8f‘9 fpé?e}%l%srgfl%gtrrﬁe?&g)kvn na sel ections,
| ..8ne ddiflto-pIMA s@'nal@ér%nﬁt%ﬁe??bt@ub%zt S afl thdRurhbebs Multi-codes K ;
antennas 14. Thus, a key part of s estimation is
f Qlthd BiBef-RGSIbY 88nat frahsmB pbivEBrato 1A1€, 3 AR tAE ottfer signiaower
bei ng served from each subset of tr'dism t antennas 14
for whighridution @g@rts channel quality estimates. The
reported channel” qualities will be used at the
t r-aes pilot sighalkZ2nsmitsanteetialpongr distebstiohi a g.;,.antthe recei ver
16 and ot her such receivers being served on the HSDPA
si-gmabthbetalignterfaresne irheirnient tdreeldtioan Ry L.t er 12) . Thus
the SINR estimates fromthe receiver 16 should not be
afRtegerdinp thedicstytemyin threbWigh sbrip abipastang esloginerdthereceiver 16

‘ iy  That b .
vses RO ot o whbes o B 53 ok ATBIBRESRR: o)
vere AT BT e P aaSRE Gt Ayt SoRHER)R() reponec
by the eqegiver 16 by therastuphvalues gsrd bytit atrikerdime ghsehedalinower

di Iﬁtaﬁbthﬁlt efBodimbrt, fhel tHIMShitR? s@fwﬂg he ﬁ%éﬁ WAeh-BPiIBCLISAT transmit
Since the receiver 16 reports“the Sl for one or”
poweratie Ags ps duthedemaendlinke hed thegresivart!Bhiasonfigondddd gecafe saich
_, and rmf be configured to assune uniform power
signading infarmatiero sdendasthersiatastorrilet wignal rangmit power rétipdaes not change
significdftPof RIS siGRdiRg HeRBle. RRNGEerPeib ARG LBBarBl vEIlEs. this
transmtter 12-i.e7, atever transmt power Is beln
approash vould Yield 9aed reqiiee- Ohcoyrstdhe pumbrr o spdess Kgalap mayds a
signafMRiuespl i ts evenly anpng whatever subset of the
transmt antennas 40 is under consideration. Wth this
apheddeRMA standasd airgady ingudssa erevisier forfignating theotata-eepilot signal
transfitpo®BE tafio L BLRRTBimAHY i%%fisiéﬁ%k?&\t/érgﬁgéﬂrdﬂéqr%ag&?for signaling the
| mpai rment” covariance matri X R(n) and the net respofise
data-{gepitob signal pransimis pewernatio mernel freauently istthatgt simelifsiskime ggtimation of the
Lrect | Thi it .
othergg Pﬁ&ﬁé@ﬁg&}%@%ﬁ%&é&’e{ 6ét@oﬁr?é 5t tfid P&,@R)er qgn?als \}élm)% Igaiﬁsacrlbed later.

"B “nor e trans

- 1 f i 1. i v.e i .
Wi 514 e SRngl 8,8 GO 0 4 5l e e
12 hasanowledge oBhERstUabyalaee obFjgty inthesreiencacyatianst i ons

and choose the best one or nore on which to report.
" gregardinginerpeaend ikrm inthe @haveslist, donavbg ejsuntest thattRe tranemitter 12
. . f _
vars 4 e 3 B3R890 Sl vammi
powesratir, ﬁ@p%t and thabtheaeedivas16 iscqpiipened|td geceive such values via

transmitter signaling. Such signaling simplifies channel quality estimation at the receiver 16, at
the expense of increased forward link signaling by the transmitter 12.
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nmust feed back the antenna selection(s) to which the

SINR(s) correspond, so that the transmtter 12 can
w@edoeas2sbhe proper subset of transmt ant ennasPAQBSE0061050187

which to transmt the data signal to the receiver 16

atin am elteroatbievambagimentt the dtassmitteti12 ders. nofisignal the pther-tgpilot signal

transrlnl? pS\W?ﬂ%ﬁ{) (9&‘}6" ' tﬂ@tr%ég?\yer %]e% ccbn?&freﬁ I?c?egtﬁ'r‘?a%\’t%’ra{}rg In support of

1o’ es K& channel tap del ays
such %ﬁﬂﬁatﬁohrtﬂg %n&ﬂf‘%?mi L be E@ﬁf@u?&%ﬁB%’B ggthg%m's@‘rﬁgﬁransmlt
e next ep I's to estimate sca channel “t ap

antengaipayepdisyibdianprgade e repeivesi 16oBines ghméistnbmtm a@aghenly does not

changg FEgenty, 3 aF e heabiondnes Sra g npehu g aven gpee. such as
at calbsetayy ¥ o8 exdresle by thehanpinitiet 13 jsndontigeas sgsh theh&l other signal power is

e T BT el LT TR b
and Ot&ﬁer?lﬁs;e ke B%B\W?c?@ﬂ% V\?rﬁi@\hg BENmRY é?ﬁ@e‘?ve'r"qé rkhéwé the other

estimates o
SIQHahﬁﬁ@Sﬁ‘eﬂ %{wrtamwecdwﬂ@uéw whethenby asmomeiefm@tveweﬁm it, or by

recel\hﬁb E%a s(&%llﬁﬁih‘orhf?hé:ﬁ‘iar%ﬂﬁlﬁ'ére@ directly for a given set

er | ocations "S). The ISI/MAI portion of
[ﬁ_egia thadhitd itesR Byt gﬁ@@vqﬁﬁllpi list, we assume that thg pilgtgignal transmit

anterﬁb%w@?‘éﬁsmﬁut%' gul ptad Hdwpab ke el&iviMes. @'3951?3% tf\l's NERE typically

| ocations. The T%SITHI ni ng paraneters necessary

does ﬁ@ln&?iéhgé‘ Bvéria ele élé‘tﬁbuﬂo‘h rﬁa°'} bé@éﬁaﬁe@ﬁ%ﬁwhﬁe f Fﬁs&mﬁlﬁgﬁ 12to the

e., computin n) val'ues, "are the fo
recel\telﬁéfi@at:%at@“rwtm Agergﬁwelm r'd@mmﬂlﬂ bemeshmedtas @ defiallt vakie, or could
e nunmber of nulti-codes K; - the
be esé‘fnﬁtﬂd tf"@“@)“ VeY I¥IafREm averagivei t power ratio bos | ps

antbghfndthe %urf%I i tHQ‘é’SSveddLﬁEtr sPyfhd %e@ggewbodutngﬁt currently

pi_| ot signal transmt ant power
being- -disgygsed if genfiguras to@spume mai;ﬂfegﬂ@e,fcqgll ||rrtprz§¢remns approxumately white.

Thus Ctﬁé Bﬂe?‘&élﬂﬁﬁaﬁ%eﬁt corgﬁﬂleﬁgbmbé rééseﬁ as g €M }Vn%té,pé ahere N, is

list, In at | east one e t9fe re

the p&ﬁer%‘é@&ra@ﬁ@ﬂéu@l&kﬁé n’"’cg{] ﬁgs R}ngié?lrlnt@ﬁgﬁeﬂ@é SiRleugs e?lerahy is

dsl ps and Because n) varies 19" near P
unkndym theorectibers® ip abafiveiret 9, estuh@tehf ansUppbit Ff mi&lrﬁﬁ%t §§r?élﬁ|on

o SR Bhnd SRR S8 A e Rk ol may be
implemeotet év trerrilsm\yamm bll.lttthe ativantegeiols afetrsdcgn@rheSbésltéa R Makimum
ot signa nsmt wer_ratio S S
LI ERR PR e B o B TG HeeBio AgRoaeh. e detac
later heggimi ve such si gnal ing information. As long as the
ower ratio does not

c REfighe aPoyeds Balors, ool semiriBnacrsipraiagaina ngind, it may be

seen that, ayat lease one belbogiatens itgnaickingr 1606kt &ErMRhy ﬁéedéﬁblschannel
ch woul gyl el d good accuracy. O ‘course,

q“a"%g '°8fe’i88 a”é‘lé@/my be a signaled val ue The
? gg i ncl udes a provision for
S| %éqcpwsr (ﬁ@ad £op Lﬁ?(]i B}esgn@fpa@m/ps by, as a first step, estimating a
covariance matrix based on chip samples of the received (composite) signal prior to

despreading. This covariance matrix may be denoted as R ¢ - The chip-sample covariance
matrix is of the same dimension as the impairment covariance matrix Rt#) . Moreover, the

delays of the received signal used in computing R, are the same as those used to estimate

Rin) . The estimate is obtained simply by averaging the outer product of the vector r(i) of
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transmt power ratio, but it comonly is not signaled
very often. One reason for signaling the data-to-pilot
W@ @aaBd2spy ansnmit power ratio nore frequently iBCT/REL006/050187
sinplifies the estimation of the other-to-pilot signal.
delayed efiig AAMPIgd REEr Many ResSBioss withis adiverhwindew of fae, sush agyvithin a
; 1 i I (TWAtik transm tter-to-receiver
smgle\é@gé}%*‘i&@%%\’ﬁ?ﬁ%Hgérgéls(mgdl;ré"it may be assumed t hat
the receiver 12 has know edge%’?rf_uhe actual val ue of
bdsl ps in tne bel ow cal it agj Afé)r Régar di ng the second Eq. (10)
itemin the above list, it n®y! be assunmed that the
1 .
secalde 5044 fdf pUr BB LBV LT, 3 AR AZ RO &, mo
be obtairats Other powedintemts of, thd csceivep1&may ane otheatpprbeches to obtain the
receiver 16_is confiqured receive such vaglues via
averas SR & sl iing. S&0ontel §REHES £ 4Rde Fhi os
c ireegaedlesgutak ittug vekkiforthe ohipssampleecavet@ioeanattis js givert thye
expense of increased forga/r‘p l'ink signaling by the
transmtter 12.1n aryalter | odi,ment, the
transmitter 12 doesrkrfot Nsji dt g?yf(ﬁgﬂg'tﬂ%i’c- t o- pi | ot Ea- (1)
signal transmt power ratio bos | ps and tne receiver
wherél a7 g(n) as talgpdribel trafficés-pilatebdt® dndes definea. aslthe satjppodthie afgregate
such estimation, the transmtter 12 could be
data, ethef.iagd méet rowes pg e mthaniennrto toe giletipowea At the mameelgnsa. The
p r distribution, aos , to the receiver 16. Since )
matrix %eaa%%hﬁisamei fern as M MelinatB Ean- eenedifesage isthat in the inner
or. at_all . the distribution my be signal ed . - .
sumnp i Eaitel E8of) bt  Thea Lol Pas Be Bugufi. o yprisgyerises

becaangre és nd hotldnef coad srhddorlity Bridro eesgregdingd such t hat

a ot her signal power ig transmited fromantenna 1
oThe e S B D CeRTRUE 1 Sate e qiee PRl S4B st power
ratio BIY) ,;. bhsé®bn B¥préssingltHe PipIendIS BovafiBBcd@at¥ in Eq. (11) in the following
cal cul ations thus assunme that the receiver 16 knows
equivalbet fotnmer signal transmt antenna power distribution,
whet her by assum ng a default_value for it, qr by
receiving it vi&sjgnali (g om t he {taaps tt 12.
Regar di ng g t Ki rEgdftE %;‘éﬂ@bm&ﬁ%’}#]]%ﬁ?ow Ea. (12)
assune that tRePilot si\ghAl transni ”dﬁt nnd power

dilr?fhﬁial%%«%]fy?mﬂlaﬁoriu, aig.sa%ﬁr?@}ﬁ‘”éf {h% oﬁlﬂ%—téﬁﬁ&i s\éqq{al ﬂ'?ﬂsmit power ratio

Because this val ue t¥ypica oes n ange® ove

Bos/ JstdBe edtiteatdd. SURérbWei roceVERY 6R26tIRARE MeSthip-5aMbletBvariance matrix, the
transmtter 12 to the receiver 16 once at call setup.

resultAd & @Ineasn sfahy cubert daridighd) eamsaitamen@spewatefidiution vector, denoted
val ue, or coul d he estinmated through vertg | ong term
&

3ds. WYER BgIohpecaRedlY MerRpmads halrartespendting e thp darye entenna
soecfiit Sl e BT 5 es T RUHI Oha A RBRl a0 B B puposes o

the estimatiof ef BGS; | By kppeanud anbelyknslintand tlwis estimateat her

cell inpairhent correlations can be expressed as Roc =

Orl]?pr pyrpsses, cif‘ebthnet;]dmmeﬂle}:dﬁﬁerpe\?n bepeafigurtd temnsdél theodther cell
. t he noi se, pl us_other-ce interference, Since NO )
interfegeies, 25 Wter 52 BonouleR mve- SEEWI SPERKIRG, the Rtk fe gLidecaangrally s

t e it. in.support of inpairnent correlatiqn . .

oy B rdcivet T SR BRGRL pRorssPRY A EE rart et bifating the noise
level Fevkriown. A initiEl setineateiofrittel raiserfendh oals beraptainedi usrigesitbat efdhe two
indep%@seéggﬁggﬁbég%ﬁ%rﬁ]ﬂedk?rWheth&t %VS%BE@&SR&SA FE‘?IF‘IQ(? ggﬂma%] %f the noise

level may be obtained in an iterative manner by first forming a ML estimate of Bos1 ps and agg

using the initial estimate of N, . Then these two parameters may be treated as known values,
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Li kel i hood (M.) approach and one based on a maxi mum
Ei genvect or approach, are detailed |l ater herein. Wth
wm b@cakasye estimations, default assunptions, aPdI/BE2006/050187
ignaling in mnd, it may be seen that, in at |east
and therML estiesliomsnay, be: fepeated csxgept this timedraatig YYhanunkiewaeBhis iterative

for channel estination xcept for
process ag b6 repgated v Eeobir fag® By STEE g5 Aedrachioegia as gstimates of
both pos,[g @quNQy, as a first step, estimting a covariance
tTix based on chip sanples of the received

( To eptisateehe sthgn@k-pilpt signal transtes powerdiatig usﬂcj;l a8 ML approach, the

SOyALi.anc trx b enoted as R
rece'vgﬁi‘gm?ér‘?ﬁﬁéen%v%gr“geﬁﬁ%ocﬁfgp?ﬂ %eénad(fm'?ﬁ@ sama di mensi on
(s BS:/ b&lbgp@ardmg, gpwaéneance matri x . Moreover, the

del ays of the recdived si gnal used in conputing Rr are

t he sarre as those used te e estimate i s
obt ai ned sinply by averL& ng Eg ou(tNgjmpr oduct of the Ea. (13)

is the \é@ﬁéa@énahéﬁ of Nf (ediere ol d6iB el SATPARSe O HEdiffErBAYpdRABNE WARIB the TTI.
hin a given wi ndow of time, such as within a single

The pwceam mraaﬁgwq thet wed) 15A é@r%meamcmple& Gaussiandandaya vector with
covargg?{ﬁa@ 'e St é:ﬁu tlﬂ,ﬁ ys tﬁ% tg%fgmgﬁgs aeng %%eJ I’:\r engugh apart

e recei ver 16 nay,k use
that {rg}’o%{g;eg fcerox ‘bbt\é"tH thase a§§géppa16)@sat§em |||ke|||é00& ratio is given by

sliding wi ndow, exponential weighted aver age etc.

R dl h fl @ 1% h '

cggg:l aﬁiz rr:at Ell irlu'g E?S\)ue ”t[w'm%ef_&gbg b(rf) ies cal | ed Ea. (14)
where Pﬁ% %%&J J'n%tné(gEage gﬁ{i Iog%\ eﬁgqréétgx @sf nj())cﬂ%g o%é tfgﬁe I%h'e&s of A.In
this eXBrBssiH. §1NA c'éR’:uFa'fEﬁi ﬂﬂl’dL@h EROYS LusiRB cﬁQﬁne”EQhrﬁ‘&E? fhntﬁe Bz%etnc form

matri x m’has the same ormas Rn, defined in

for %,ghﬁgggéMplgCBII%Q%?\BQﬁdt%ﬁh%e%t@%éfkﬁr&fbg] %W@m' on in

exFordeed mahlinze (R loglikOMod RS /(RS ,@U§ )t A5t caldifated for all
notion of code orthogonality prior to spreadlng The

nf gur ed [
p03316I§9§lh¥$éf télg lhg@;{hgsqs godgt ﬁ ‘{ﬁe %c\ﬁ;\gt%r d:sg%l@élton%e?tor ags | is discrete,
based on expressing the ch| %pple covari ance natrlx
and thug takes onenjy 3 ﬂmterfémﬁtaﬁnobmln@e aquite be éN@th'BTGthhW hyiwethesis, Bog/ ps
above fornulation, Ris function of
is confpypus. $Q)it piay b aspgtized tPﬂ'ﬁ‘HétﬁP?f'ﬁtSQ\/@FmP%ﬁqfdab@Ei, fringrqiuaptizations
requnr@%r@éﬁéeﬁﬂih%acé@%aéa‘ﬁﬁg B @AL' %Séhly‘@% écl?,ﬁracy The desired
i p-sanpl e covariance matrix, the result
feSU'tPﬁﬂ*@th@ﬁt'thlé theimostiikeliapbiesf gl pst butris tﬁet pramsenmacurrent
power distribution vector, denoted , which is not
antenn@e@g@@ni 4y i3 Blgo ohiainegs As Iameadyaneré'@pm]dhiags nag reduared for channel
ansmt antenpa sel ectl on(s) on which the receiver 16
qua"twe@%@gt(%gr éﬂ&ﬁfe@m by ByEESURIMIE: $ince Hie feraiverulbassesally forms
impaifient B6vaPiahddMbireBs Basddsi the aﬁtenné‘sélécttdn@ ge G P08,
unknown and thus is estimated. For purpos g
eghowiay itlendata e piiat Gjnabirarsitqaweb eatic o gUerr@I fbrWaFdJIﬂllN signaling

the other cell interference as white, 1.e., Roc = NORp
reduces the comtexity bf the dpleedtinmagion bhe, 1) Q| seecheses lif th@d@tenelp&bﬂs}gnal
is

transmit power ratio was not known, then the hypothesis would be of a higher dimension, and
the search space would become much larger. Conceptually this is not a problem, and the

receiver 16 could use the above formulation to estimate B, ps if it was not a known value,
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unknown, but the receiver 16 can avoid excessively
| arge search spaces by treating the noise | evel as
whp@en32sgh initial estimate of the noi se | evel PCHRE1E6/050187
obt ai ned using either of the two i ndependent
app phrusaemains tesreceivers tank tchpakeex wotking extibwagien pbihs nojse level N, . A
refined estinmate of the noise e obt ined in
numbg p APBAE AU MR RSeSh DY e Frefstiaring CabADeTEt aHOS vt
advanb@ols BSorasched t6 tHeSeq@rddividerdstimatiore BothmapoadheblGire based on the
~ Then these two paraneters nax be treated as known .
estimated gig-samaletqerananceseativai-ofhedit 5 IFapearaEs (eXks@tion using the

form og?bs@ipggeﬁﬁélg g@tlar@ eg'%wf:l[ah@w eI g’ﬁ/ épﬁﬂ &%& ttﬂe r%ﬁelver 16 replaces

R, orf {heB&t-ASnPage Wl ité @st[rﬁ‘itbrle bﬁkﬁm@&élblﬂ’ﬂi@ﬁeﬁéellbﬁ’t‘el‘ference as white
bos/ps and NO . To esti mat'e the ot her-to- pi |l ot signal

such thePRSNE v ROVET. FlRhbendts] RE, eNthMrighPRARPSiHe istdaRulated using channel
recefVer °16"% ray define the [og- |Ike|lh00d ratio (to be

estimateXinth@ pahan¥rid fofA$drAkis ntatlix0f EQ. @Ys , bos / ps ) where

ofepbitts et abrapkaaiopt ﬁﬁﬁr"&f‘” 1 SRRRRS e RE M tafic

to- p|IoID€HiIb§| (M i thetrdRselidlel MNEThRISYSIRABIMBY bERYPraSSedE Ax =D,
that r IS a zero-nmean con‘pl ex Gaussi an random

wherevector with covariance matrix R7. . A further
assunption is that the r(/) values are sp ace7d far
enough apart th?aﬂa[i\/i)(lolylv*mﬁ’) = @riptM) Nol. Wth Eq. (15)

is theB Srecif%ggrg 4 353 n_trt1 Q%F{E%F # th k%étrp o%)ﬁﬁ grglgterlg Ey i‘gqu,:()%y element of
I A i h
the m%fﬂf e nﬁvomf TGl 1S Rents of A . I this

expr essi on, aI cul ted through Eq. (5) using
channel estzﬂ,ma ﬁPUhe Nawamdt r kg (po)m N g¥(piHan| . The Eqg. (16)
sarrple covari a matrix Rr is estimated through Eg.

y) In order to nammd%athelo-llkellhood ratio, K
whereg (mm)slqdb? (meth ¢emeptof X, @nd P () ds thel deltgdardtionelhe LS solution to

of .the hypothesis a s is discrete, and thus
thesyﬁ%‘ﬂb fseé‘Hatb Y*a finite nunber of values, 2Mto be
exact. The ot her hypot hes4$ t k. ps is continuous,
so it may be quantized to I ARﬁmlAtbto afinite nunber Ea. (17)

Oﬂ'hé’rahédﬁgmﬂfdrﬁﬁée@biﬁm ¢ﬂo@¥s1n§ﬁ}$e él@m@ht@%f trRY @S icSLRIT6M A and b.
paces, | ndi cat i ng a t r ade- of in cogtﬁem ty Ver sus

The %@umdwnbemée'a@@n%aatr@%bq Uiﬁd i$ Hé +rplei ansyiE: thafihers is a solution
to thetsgﬁeﬂfb?'éqbé%ﬁE}’HMﬁé\}é? RindtGhiflcaRfy mo@#@aéjﬂot ﬁepﬁtg&e%?ragmg
e current antenna selection a s 1s also obtal ne
One expmalgdgyouiebbe t%fﬁ@@se t"rﬁ glementp errespgnding do therfiretiew digigonals of each
ﬁ’ aualle\/’}é reporting ( SINRreportlnz by the &
m - PR¥ d18/8RIn fErgonplRnd %HP@W'@E@P%WOTGG yeere %aqayoms@,swge m 1S
Herml&gf{pal rment covariance matrices based on the antenna
d@ections a s it chooses. Knowi ng the data-to-pil ot
sNgisallevef estisrtion peing ther &% apprbach fesds todhiad thevastichatel, with the bias
belnggkﬂlggé}lﬁg\ﬂéﬁgg@ gul a?—&?—ﬁ{:ﬁé(hég? (fSl\} S\M\'ﬁrgﬁeg lgvel is small
relative tatrertraffiqtovpdiot ratios endve esbmaterodwyy, * atblserbst heelatlvely large amount of
hypot hesi s woul d be of a higher dinension, and the
noise 868ctRe SRgEcYEhl e DEstinTaReg0Leh td 841684te l@,?,n‘?ﬁ@?éé@ﬂt'lé’a positive bias
this is not a problem and the
(overestimate of noise level) that is an increasing function of SNR. The bias function depends

on the variance of the channel estimation error, and the type of channel itself. If the statistics of
the bias are known for a given environment, then the receiver 16 can improve the noise level

estimate by applying a correction factor to the estimate that reduces the bias. For example, the
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recei ver 16 could use the above fornulation to
estimate b / ps if it was not a known value.lt thus
WO 200ai152593 he receiver's task to nmake a wor ki ngPCT/SE2006/050187
estimation of the noise |level NO . A nunber of
correctiom fastet 1sadld e griertain Reserntilenfthe faademtiinsd § isibeltar foaa CQ

reportiﬁ@ rp%l'ébebtﬂ’é' t§ @Rod8haPERBARE §Qd{‘§th§ﬂﬁé ABRbRS el B sﬁhglghdy over
uired noi se estination. t h approaches are

estimail b 5o AL SO AR FIABIHPPECE by TSR #8ts PGy nderestimated.

In thls-mﬁ thé i adaptalioh PASdesS GURAE @andrhiftbr ﬁ?hmtdo@@né‘ﬁ%ﬁgm t&%rly
rmof the chip-sanple covariance natrix in

aggfeasyve f"ﬁ‘sﬁ‘fP'Q'”gp?ﬁr%‘&E Vg W?%GETG\VQPS’T‘L@S'P%F%@QG man%swtter 12to the
recewé;hmleft hand si de W|th its estimate Rr and nodel s the

ggrqﬂ%fallplﬁéqﬁsfg?gt%aey oy aier\pl\éqr&ff mﬁ%qc] gactgf\]/gtyg ggse:s nlg?sg estimation
on theCeallctidtiah efthe Higeh AN theesdiim@d 612hé BhibRaN AT dVBHAAR matrix R,
formfor this matrix in Egq. (9). The result is a

As longastteerdigtenianpf Eguiamuphgredtetthamidy, Me-argestriigevwalyes correspond

i.e,, the Mrafficto- pilot 0s. aqg / and the
to the gFasoipapiingd théismialB5sees b “BisS depPbBluaCanseRzenty, an
estimdie pf tha@bize Xeve| Esithviily khe mtnimyrt Ejgen valle, ¢ (hY ediondted=ehip-sample
. (15). is the vector of unknowns. The nth el enent of the
noise gey@figncegmalsix R dHtematively. the estimate aayheimpsgvediie sere £ases by

" 0 e matrix Ais given by An
averaglhyp OS] e PR EReiIBE (o, o) 1< the (pra)t.
elnenpattial paraMmetan dpptbagh foschtree! deéllt;aeﬁlmmﬂonoas opvsed. & the fully
ution

paragft pfsh B e BRI BrisE R BRE il are € 67 anpptner-el

interfenartce wees u$em tbdonm meamdalhnent'EbEelmmsnsnnmy thatipart obthe impairment

correl?% oﬁggﬁé ﬁ'g qa?%aglggaq Il’li{é %r n § {egﬁ]e %n?e%ﬁ%%f’%ﬂgtnc ?orm Those

Ker 8789 4°
portiondoafethe ro;hemsugnglssm thei s‘ammcretllla;ndmm ethérecassigraldaretnen-parametric, in

the soPL 381 AUELA0H Dflued R RAAIPHE iMBU ol oI008 DS

MENt'S COFT espo g Ayona
elachis mamanargmen@ amrcracul thg ooedrianceimatrixeaf thxb @geined ship samples

prior tcﬁbgs;ﬂ éjﬁed rt’qz?ffl'gt egtﬂH : g (n)ﬂﬁema?fvglgh%rﬁ@agr%g:ﬁgé A ﬁF %@J& dTlat{IX may be

estlmdmeda33|mgwéesepseadmlb9$ym\bdlm Hdveevl_sn te fbsmerrgs [eas hbisy| smdeyhere are
many ﬁ\éke 8% Plgé hor% 'gﬂ% %F!e%oéa{é |%U fsaﬁ(to use }dr formlng the estimate.
Either wagf émccethepprtiootof trm ctavanam:d maiex em ﬂort‘ada datafchifnel is affected by the

curren{lﬁgagﬁgg r{a ﬁttg lf.ybsgf‘ trﬁagpglggﬁ i r&g}ogetg Lﬁséee!wggﬁeeltmopairment due

only toTthe ottes aighalsstha ppatssigrialee abd te c(thnr&:eéstter%faémeaff pmhotl stbtraction is
SNR. . T
used 3t e ahelats, bbadfe ITAEOh Pk Bl ROn S oieg et e
resultieg impeirthienhcavarience matix ithet ppgmerited bgaddihgibasieinfa pdrfion that is
ove i BN Bl e B3 GL AR LBt repon o
nAsseningethat SIéSrslerrqﬂcB/ebwyalp@tepemg % footheatsta ohmrfna::tl*@r
to.th d anple, . .
ovamd o BT o) o B8Rt oS R o o o
Use oft pezametnid formisicfithe |h1pa|rsaebta¢dverIiarfcewnmtﬂx KB@ careipocdicnged using
estlma?e rdcfQﬁ C(Eha coegh c{' cgerh %;gcn% ItSIF lsScthL?ghmetntgtlon Bnce the

noi ge 1 evel
augmented impairment covariance matnces are formed, the SINR for each stage 40 of the SIC

G-RAKE receiver circuit 38 is calculated.
One advantage of this approach is that it implicitly captures the color of the other-cell
interference. This is desirable from an interference cancellation viewpoint, since the SIC G-
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estimated so that the final SINR estinmate reported by
the receiver 16 is slightly underestimated. In this
woyetbasod i nk adaptation process at the transnmPCT/8E2002050187
w Il not end up being overly aggressjve, thus avoiding
RAKEdacaiver 6i5&4it/38 in @hisctp exploit e oo #nd SRBIalY pyrpRessriBe other-cell
mterfei‘ef]rgtg.slqngtbt b, that the réMevdi %F@ierﬁﬁa%@entéoﬁ@I‘é@&dccﬁ%r@ﬁ@&he to the

my be' | npl ement ed the receiver 16 bases noise
currend §anseait ABANRSalerdiop ghevld §?|"B?Ptk9f‘a‘lmaﬁdd@ RVl piees-syptraction”

wh.chkaﬁ |e%atta> m@gaw‘e delﬂﬁ.t&mmmmcﬁaﬁmrmaﬂ% SBHhe ca@e& :
di nensi on O reater th

S

i o et GedPeaiiasan amptiane BiTMESsHdne BorTal argis 40 tha
are actiGeTiP ﬂ%"ﬁurreﬁﬂ';dsdHéaul‘éHHéééwﬂr fromaRe bstirhdte offHeSehip sample covariance
matrix| Iéve]ohnqergtcgly?cfg{]ef’,tﬁg% gﬂgt;m%nt %?‘BEW @%lrﬁéb%&eqoﬁgonents due to the

matrix Rr

rans MO SRR EN SNSRI X R

chstmtebynwme@hm thisaprredgsy, ong mtah étastn\w ¢amsidering the form for R,

Ei genvalues. In a partial paranetric approach to
contaipbainisduatiom Ent (1 2p Ndtinathiad this equabprpisseiinction di¢he mitriy K, .

parametric approach outlined thus far, wherein

°°n"at§hrt%'ﬁ"tﬂaif gep riange raaiAx SEFquager Egt (Ghrwhieh was required for

calculbtm eélf\l?{ fi s\t l?’y u?zﬁ& A mfc Eg}tﬁ%ﬁ J méﬁﬁ HEQ{O the use of orthogonal

I ONS,
sprea&“ ﬁ@ E%ét(b@é‘ﬁq@étloﬁ'w (4. q’-ﬂﬂv@%la ofié W'reW%@d‘u@ﬁ&ﬂE& ('1 §) in terms
represented in paranetric form ThoSe portions of
of Ky,obhextrastinmtlesk F19” téten asafiotowesel | and the ot her-cel |
signals are non-parametric, in the sense that neasured
val ues are used in the inpai rment correl ation
estimations. In tms partial paranmetric approach, the

covari ance mr,aL-Ll_x faﬁ,p@n}ﬁg@l ved chip sarrpl es prior
to despreadi ng N,s Lj rst estl mated. Alternatively, an

I mpai rment covari |x y be egti mated qusi ng
despread pilof_by }3%/ he et} | | 5\ ghess
noi sy, since thegre= (tmre |P|5 8AIR) S i " one
TTlI than there are il ot nbol's to use for” form ng

the esti mate.*Bbt her way, SI nce the portion of the
I
To e HIERD LR bR Bl UEDA b b cever v
can b¢ herfigpmdtto parform therfollosdng sdtriactipnt he | npai r ment due
only to the other signals, the pilot signals, ar]d t,he

other-cel | i terfe%nce | ol s@Rltract | ag(ip| us

at theﬁ?se’éellgfer_m f’ﬁéﬁ("f)ﬁﬁm S/(mE Q,,,E) % Eq. (19)
may be renoved af %E . The resul@f" i mpatr e

covariance matrix is then guygnented.\by adding back in

a portion that is du h 9d@8i e tgansmit
ant enna subset for V\?"ﬁH’s% N edrm) r'"1+61§%i shes to Ea. (20)
report CQs. Assum ng t hat"™ i's efpl oyed by the

Note meﬁéﬁhemareﬁhofvometdmd ‘dthed s@malsmebonsldae irmBgNR0Y, #iendherewill be no
dl ed tly f t 40 of the SIC
Bos1 %Kk%npgb (ﬁ"r@ﬁ “’%Ellﬁiﬁr?dea ; ﬁgeteﬁg’r gmet r |ec forns of
t t t hat
bR Honen Y SRRl B B st AL B BavationiBant®)
becaudd QSﬂﬁi\t@é’ of Qp&% néaé%%r@ﬁmmt S?&:lflcg?f e(‘t?ée B?t(a)-rtorﬁgldot signal

augmented | mp nt covari ance matrices
transniteoveir Neticf Bbs &amlay e &kpewn thradght fhpvadtl (hk signaling; the current antenna

selection ay, may be estimated using the ML approach described previously; and the traffic-to-
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G RAKE receiver circuit 38 is calculated. One
advantage of this approach is that it inplicitly
w@apbasxg3 t he col or of the other-cell interferPC/eE2006/050187
This is desirable froman interference cancellation
pilot refiewpop (1), MaY be estifrieuEinGINES arRFeac edeseribedprevigesly.s

Furthgtede. DA & Roreiidaneby Do i ersaies PhEs afoval
ofcd nh?ﬁ?ﬂ&é@ W oeQEbR kAR ON Wgﬁ@é}ﬁﬂ E[cg l(%)gt\ﬂltﬂ B&uation Eq. (6).

curr smt antenna sefé&tti

one sk8¢ BAat innddrlty f&maﬁeéedunea\mpéir DY BSvaFidREd etrixatandwhiliLEstimate
can lead to a negative definite inpairnment covariance

SINRn-ethq‘: feceivar tHneedsapnbsto adﬁl ® deftngrin Equationdzsk(&)de thpeeshmate of
ves uenc the transnit antennas 40 .t
Ros, oaroé? aigq Lb@“ﬂbgqt‘ﬁ%"'b ﬁ‘ r(é?})t IPS}'S SPPRALh 5P 'éﬂ?éﬁm‘?tP%W\the sense
esti mat e of figérﬁ i p. sanpl e covari ance matr

that the garpREE IS g" Andihe Avdracied TRt o n(<j9> are used to
constseﬂégﬁrﬁgg?rﬂ§ﬂ %vgr %cggnattn? vt\)AL{s érﬂ)gra%‘ir?nf?% I{.ge otrler signal plus

|ch 't 0 repor
otherizel trmerrfemesrd:ermtrmodemthgstycss apqr mradve)mtegeraythisttacitmdue is that the
considering the formfor Rr contained in Equation Eq.
non- p(a}lem)etrimﬂncoé R(Jg@g capiuseseanyaptentiali lca irf thecthesreeb intérfegence, in
matri x contrast, the inpairnent covariance

contragi £ the felly peqam@trl@ aPEIgach wherevhe ethenesll integarance wasmodeled as
whltecééﬁtHrlnﬁ‘& hdisk t%l&":l‘)s HanFa%Té“ﬁorﬁfan R\terféﬁgﬁc% é’é‘?itcel'ld't‘i% V@@/EBP@ because

termdue to use of orthogonal spreadin

the re@ew@rs%‘( g beagaftgw TEC?XPM)‘WOWH%Q%Q oisepprioraayl Ragiatly seppress the
other%gwﬁﬁér%rﬂer%@ F&rle%aamprb ttﬁe’ 9@: @fRAKmlmt%ﬁé §ﬁé ;ﬂe ok I%%ew r

term as
arch'tﬁétﬁtwféatcr?@ qu‘qltm@w@ezo&‘rattqﬁlen 6% rnieewerm@tse'ﬁﬁr@sgl@n émcerporatmg

know@@ée VA disPoldrBforPintPtSRAKE Q@mbﬁﬁ%‘\k’&éhtjg@n&%ﬂorpe

configured to performthe followng Subtraction MM
R@e@m t(? notemnthéhqz pprtially,parametric aquqaggpsdgaLﬁhg egmrxat@@ error in the
(>") Note t are
et HJgh retbsaray P P ek Bt CaRaTHa e bk ooy Eauaton

Ea. ( fmﬁx{ﬁ é:w&%h %a\’\é heké%tlﬂ%te oqtsléeqezf ttf hgg&n}ﬂegﬁ?%ag V& &gfﬂwutgt #Tg@ne cases,
partnc?f%rl?%? S O3 % O¥erl%) 4 G564 hé@g I-faﬁ o?‘\é' ﬂ%sEﬂ%aJa'ltfénne%‘as to be small

eca se estimtes of arameters
enougmaueh. th8pR i f.iis absitve ddil@lt@lahuanwtde@smelﬂ th:at fjcalises excessive errors in

the estimated SINR.

While at least some of these and other details are presented in the context of a SIC G-
RAKE architecture, those skilled in the art will appreciate that channel quality estimation as
taught herein can be applied to a variety of receiver architectures. For example, Fig. 8 illustrates
a G-RAKE based receiver circuit 70 that may be implemented in the receiver 16. More
particularly, the illustrated circuit 70 may be configured to support different kinds of receivers.
For example, MMSE-based RAKE operations or joint detection RAKE operations may be
supported. As noted earlier for MMSE detection, the receiver 16 is configured to detect code
symbols transmitted during the same symbol time on an individual basis, while treating all other
code symbols as (colored) noise, and, for joint detection, the receiver 16 is configured to detect
code symbols of the same code transmitted during the same symbol time on a joint detection
basis, while treating all other code symbols as noise.

In the illustrated embodiment, the circuit 70 comprises a number of correlator banks 72-1

through 72-n to generate despread values from one or more composite received signals r;(2)
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transmt power ratio Ros oc may be known through
forward link signaling; the current antenna sel ection

W@ 20084133503 est i mat ed using the M. approach descPChEER2006/050187
previously; and the traffic-topilot ratio ccf/

throliah ety T BeE MR TGN 4.6 S BRIENEGELO RAKE chbhe Getpread

valu9§ f?éfﬁw%&dfrelﬁylr SJHRE rTQra%d tidl iRRide 5Bt B Rbodftel %/ltﬂbﬁélbrﬁ@& more
e tinme aver ag arln?thel

proce%%mgeesqusw@ de ereab %ﬁnrea ae%“‘t%%ﬁt'mﬂow gpjaugh Pﬁfeauatsg%ﬁa'ue

gen&gtor 610 gétepats 86% vhinas frbrlﬁ tﬁ’é RRKEt@nibiHed \Iah.%sfo@q:wt b the G-RAKE
i rment covari_ance d thus estirmm

combIRRL4. T PEAEEPIR T B1G PRRALITE BT JPCIStPAIISR T rgysoft values output by
the giﬂtfuanecbéneraﬁglml on Eq. (8) to the esti mate of Ros oc

obtai ned thro r oach

oo PeT TN Sala S Vet ah aarepa B el efior outou
fronftﬁéﬁl(irg?tbr Ebr(ks)728mdy béexrasdetast ﬁd terns in Equation

Eq. are used to construct the impairnent

covariance matrix, but a¥ @n %‘Hfr(’aﬁé‘ﬂ c formfor the Eq. (21)

ot her signal plus other-cell interference co

RO
wheg? the yegiob (ks A\ antnge Y RPBIETSAMIGUE08 Guig the fh symbol

porb il B PR iS85 ey SRBI By s

tran§rpitted &8in the trahemittat 13/ Thar@xwt gdirc mapixr Bagh; . hesie,, 1 lescribes the
other-cell interference was nodel ed as white

MIM@tor MI$@pchasngldn ddl. wihereseagb gRinMSCIOr by gﬁecdlﬁes the channel between the
mth trah&Ghift&T ﬁ%ﬁa%@c‘tﬁe &;%ts B ﬁfulﬁ‘@fﬁ@hﬂé)pret?é@éwmf@ 9ector X (i) describes

recei ver ured to exXploit kno
the "ﬁ(ﬁa&ﬁheﬁ%r@ées@%nﬁéﬁ rid @ﬂle{ mefd&&)%et hﬁprﬁtth;%[ t-h@EMAI also includes

f E
oth%rglgﬁélﬁeg}@% b Ree S FRIGH ohf I e 'wﬁavmeawoaamﬁf“amx which
cap rt]JoesSir% C rqtac hg%tlbﬁ]s %]érgsé W@ﬁ@%ﬁo cféﬁro?esdsé Oﬂ Es[xk(z)xk(z)]

corBora ing Know edge o noi se ionin

m&ﬁe?\ﬁm&'sﬁgal | ltn Q%E@% [i98utp D P e I%A‘?(E"&Hnﬁ’omer 74is

e partla y paranetriC approach i's that the

gen%r{afﬁdrl@gytvl\rl]eq tﬁrgrﬂ?eo d%%reehevecqoqgg zé QI A4 yé?t) E&I% 95 uﬁble’nentahon the

over su ermns

Ré\%u?‘%élon@&%@* éég@n.“@'ecﬂe%&f@ ffﬁ o SQSE't Is%rrat $RQfH /s analogous to
the SgalaRitrE n Y SE B s oRlele 35S R P Rsion g e R matin s

expteBgdd 40 0 is positive definite, but not too small that
It causes excessive errors |n the estinmpted Sl NR
Whi |l e at Ieasthowmme#ihﬂis&&{]H Ht=HeshgetRaj h$ "8 e Eq. (22)
presented in the context of a S| C GRAKE architecture,
whera dis thedatter legualith onRénay redglinelthe sinadaient eovanapcematies
quality estimation as taught herein can be applied to
a variety of receiver arp;,p tzegu,ra§+RFor exanple, Fig. Eq. (23)
8 illustrates a G RAKE based Jgceiver circuit 70 that
may be inplenmented in the receinver 16. More
particularly, the illustrated circuit 70 may be
configured to support different kinds of receivers.

Forrhg tgA%gﬁ@EreQ BS&An Q@ﬁeéétme%fsw&t g ()]s denoted as

det ect1 o erations may suppor t ed

W | i edndfiQEi rr'hﬂ}ﬁﬁed;ﬂﬁ 861D ea&tar @k tHiS syrfibol is concerned, it
A@%:Eﬁ"l gured Ito det ect code synjg%lgé transm tte%l duri ng

“sedsh@n sagarnsantianh cbiarined maatrid Rdj,vimib te asi term WhRL 6, due to signals
treating all other code synbols as (col ored) noise,
shaamgithefsemejcodeat|n detteast taotine JOHe-RAKEeimpieamdrBatian of the circuit 70, the

MMggrg-hg\R'Eq%pfeQne%%tf%ﬁtof circuit 70 treats these signals as interference to be

suppressed, rather than jointly detecting them.
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code synbols of the sane code transmtted during the
sane synbol tine on a joint detection basis, while

Wo e@at325g3 al | ot her code synbol s as noi se. |n PEESE2006/050187
illustrated enbodi nent, the circuit 70 conprises a
nurthépthalD st MMSE ioplesaeriationothe IMBAIFNGH Cpyarance matrix Ry may be

cal&:ﬁa&eec{ 6f§§n%$8%g$r§9f alr%ﬁeerS B%W rorgtleasogranlé% ?p %Fgogsg EELRIOHS and the
diffexabtefadiag patha. As WEtmombameent?:dv&ranﬁ&\b(@trwnbusa@ln JD and MMSE
e R0 PSS T 0 el S R, Bty
estipraticeastaughtdiergini t s 20, to enabl e channel qual ity

st TP Uarﬁﬁlobéqggf odAREEHE ma? oﬁQlfate M%é’ @orggﬂ%? fhMmikér systems

to generate SO val ues from nbi ned val ues
thatodet mat enipjoyttrans BitRAKIPNe GeisicHT: Irvwcha:ﬁgesa |tdgegtd@ce$q?r¥ to remove the

lnﬂlRarngg BFfFle IE@FrEntq %ﬂlt%téﬁ\la lé@%cﬂid’rﬁ%érh@shﬁ%lhg wa N§~°oecause the

e SO val ue g]ener at or . Assumi ng
SChsﬂlgﬁ@itrénW'aﬁﬁﬂmét saleqtiop i Belfutyrer v ﬁaéhelsem@ ﬂetf@égﬁheaa‘e of

rep¥itiRg thléJf‘éEtpéiﬁwpffTe%rBoimﬁeQL‘M ;Sa%rﬁét% ahé%&ﬂ@ar@%trﬁ@m estimation

expr essed RA 21) whe
apqrqaﬁ;:heégeegnb@qj tr(qig a| hqr@qn §p9c1f@glly( ﬂ)e L estlrp,atﬂwof the other to-pilot signal

trarfsﬁﬂr Tow ﬁrewa‘?s §|}4ﬁﬁeo‘5lan C}eﬁ%cﬁrhﬁlt éﬁtgaﬁé/ @Qﬁloﬂe‘fé}f QKA thus the

e sarne ti-co eing used on t
siz&€ BRAB barsh gﬁbﬁe(@)edQI%@ §|ghiﬁ6étﬁlm Oh etht bblﬂmfdrhﬁstems 10 wnth dynamic

transmtter rix
tranggutgntenne sﬂe@mm ,ﬁje@gl\% %mr?émq tﬁJqsmztfer 1\%@?% orward link
sngﬁ@lﬁ t&Brolidy & %elberdﬁﬁimtrh b\%s‘cufrbﬁt tedmamiteintdreb weritiér) éhereby simplify

E ans a an t he .(poss
the Nt SR P SR ap Pt S A ST STRT rOg D EEP B
t heYdetrﬁmatl'feﬁWﬁy opmmpeﬁmgcccmlsessman@w afthé Eﬁcelvthhs |s‘:md:onﬁgure the
u es _other s

tra ﬁe{e@ L{/%(}ﬁ%téi SCE‘SH?'Fﬁ)fhe sme rjacel\ée{g srelvsfa conlsregutlv% s%rvnce intervals

(ed. npas)rmgtthe QUmEi teaneMit atennK ,selvabtlcmkeacammﬁr ersthls case the non-

scr@gﬁlglg réerrp%g/tgrqc;\woéﬂl n?tecli? ?rcarté) t?:%é:tulﬁrggtgﬁ}%wit:ag na se'ectlon ag during

e 9 408 e el P AT e Gy BB or chnges
vecindhe aartial p{dr;metr\t\/app(q’a):h |t iFppsbld O uaqjhe_rrremlaneranpvanance matrix
estyﬂh%e?%ﬁﬁit @gépg%d%!%&{/_élé%é n:.l%tg % g{(}ll]g}é?%(?/ %:%é%an:ce%atﬂiﬁestimated from

receivpdcapehmpesipioMoStesprgadingeThes aigarsativEaimplifiebMisEestimation of R .
i npl enentation, the weight matrix is expressed as W/

in Equatibn EqR19Y, inltHaf kndwledge dR¥heHeaffic-tbhHpilBtratio® 2y, whey ie,notk required. This
the latter equality, one may redefine the inpairnent

is ey @d thd ﬂﬁ;atefmx dasonappEac afteidgbpresding the pilots, as the pilot codes on
corresponding to the MVBE estimate of synmbol c i)is
diffdenborexs o shestrdrmmitantetmas 49yard ofthdgongbmbe tradetoffjig that the impairment

covariance matrix after despreading is noisier than the data covariance matrix prior to
despreading, because there are many fewer pilot symbols over which to average than there are
chip samples.

Similar to the above approach, the impairment covariance matrix could be estimated
through despreading a code that is not used by the transmitter 12. Again, estimation of the
traffic-to-pilot ratios would not be required. If the unused codes are of small spreading factor,
the resulting covariance matrix may be less noisy than that obtained by despreading the pilot
codes. Additionally, if there are several unused codes, the estimated impairment covariance

matrix could be averaged over these codes in order to reduce the noise even more.
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"sees" an inpairnment with covariance matrix Rx , with

the extra termin R x , due to signals sharing the
wea06/18588. I n contrast to the JD G RAKE i npl ePE€NSEX0D@O50187

of the circuit 70, the MMSE G RAKE i npl ementati on of

ci rAnudlterrradive taeexpdicitiy estimatingiiag Boisgslevelt ¥y fietoaisesome agseed-upon

suppr essed, t her .t han | oi pt detecting themln bot .
oo SRS BB Bt AINET-C S RienE R BRP ke ob R Iog R Toant with
movERignt Bf th rédeiveb @6 (raitclreene chdioncet! OASotH@T atpra@aThdd totbse an opportunistic
estlgwﬁzge SfR"iée a$ f%&%‘;?é ;; \gﬁ?r}]ghreaen ma{ed@mris gé@tl(%v{/ QHé h&88 tevel estimate
may hqs)qunrergnw sirmedne hias én tetestineate nuwucemaUlDNamSINRMBEthe receiver 16 is
confi {? gtﬂa%g%f anf élﬁﬁs eﬁ&rﬂét\éﬁ npt{ ‘?P(érﬁ?céw hoose the noise level

2V an ageou asi s 1tor channe al ast | L on as
estitrategbnportenielically.|in sbuetchees thatdvat ¢fmﬂs§r qeh interéarencegiemags fairly
statg@yoe‘(??@ge%ﬁ v 1% Iagﬁsa%?{gggﬁoenﬁrﬁgﬁ% Fheh iﬁér@r(e ?y%o‘?&rﬁaéehs%tions ina
cellulaswmwnlcat@nrr@twwé); duisdhip apbeﬁ@hWéOﬁﬂﬁéeawabﬂ@ IREEUrgey.

t he t B ‘é’ﬁrﬁﬂ

o1 e R e ARRlie R cRE Gof PSR At ool bifdmetrc
apps@oecsommf ixedl rooae! fartanan-diagdnab,¢ Iseuld denisad. chwo(araple this fixed

the time of reporting. This fact sinplifies both the
moqelopUI §6 SREOREQ CehRITHENE| EReRSRSENIATY Ut P I8 SBPIER (Ngriaverage

Co@p@g@@qh@gh,g%%@lshggel n detail herein. Specifically,
estimation of the other-to-pilot si

nal : .
t r anﬁ-ﬁl vith\gdpregaing on minds it | b v@ff$tﬂ°<{ that g‘@ﬁéc%\(ﬁrﬂ@r‘ﬁ configured

to &@rﬁ%ﬂm%ﬁﬂrrﬂéﬁt' c@ﬂe@tlgné for 2QuEsiv eﬂ hﬁco‘hlsﬂeré%n oh®e different
search space is reduced signifjcant %?Wnﬁm nt,

facing oS TR VYRS RIS PUGTERFRS, apRaSiateh with Complex

trarsflifSdn M reé’épt*oﬁ%%b&r&ﬂﬁer@@’%@éh semmof NbF@pérh@m&mHetf&fegomg
12 uses forward |ink signali I QVi recei ver
disctisSiin preseRIEId fHf BREMEiE &P ﬁ@téﬂPr%?f%f&'@es rLt?nvaﬂous components of
thet@ﬁé ﬁ‘tt?%'nt %bﬂggft&y mgﬁgl I%{‘?rgcfé h?r"ﬁgl pd%'?arﬁgtrng{%ﬁwgodlme% t. For both the full and
pam@cperanmtrlqspprmmantbe lgenl into/fooh ths mmaumrmh@pvg@nce matrix for the nth
1 t fd
sta§e°‘ éf &Q%I‘%Ct%glfﬁE_Q%ééﬁ&ﬂ?yﬁeT@g%ﬁ i oEﬁYegg HtE'hqg@ €ald @ peated below as
receiver for several colf¢ecults \(e)sREviRe inter vaI S Eq. (24)
(e.g., TTIs) using the sane transmt antenna sel ection

whé&aofe (;;);g. ifeh ihEcS (@ andoti e RANSPREAHLE Il RERINCETIPE. (8) are

woul ﬁ to estimate the current transmt antenna

asstifled@d be Rnéwil WithBdattsystef geiilip, ThFbugHXatware Uihid s@ﬁélm@e@rcby using
to estimate it again until .the schedul ed receiv
norgRagiss. Thys, HUS Bait P MERATERREY Foven AR Akt may b alculated directy

usuﬁ’@ﬁ\% l)\‘ﬁa'h?t ﬂéﬁ? rL vééf@r@'ﬂ'/"”ﬁ@q g?\é"f\ﬁ'tl?@ﬁﬁomtsr/ml g}atrlx Re given in

mat e e despredd pi val ues 1 nstead

Eq. ‘Ef B%%H ﬂ’o %9}431% %ﬁ’& ealeag{e%asé& LB i ef és?rﬁaﬁ@sc NN the two

I'es pfior to despreading. This alternative

‘sf iffé? (s REL LAREOR é’é I&htéai N Equation Eq.
app(?b%ﬂ’ dn that knGw edge* ofr tahe traffic-to-pilot ratios

aT fnthe fuMpatamdtné ab;%aw @r% rebBilvér 10&3 Qsm&j folt6r R and Re,

terms do not appear after despreading the pilots, as
dwééﬂ?fr@hw'tﬁélr foPdBRs %n@bftrfieeﬁé?ﬂé QNS aMbtricherheledaibr governing 1o, is
ennas 40 are orthogona The trade-off is that the
Eqi(Tpakr,ment covariance matrix after despreading is
noi sier than the data covariance matrix prlor to
despreadi ng, becausegt here ar E—an aAys (F1gw iIot

synbol s over which t Ohngsdgé a})l‘(g afne Eqg. (25)
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chip samples. Simlar to the above approach, the
i npai rment covariance matri x could be estinated

w0 booespsoslespr eadi ng a code that is not used bRCT/RE2006/050187
transmtter 12. Again, estimation of the

In this apfrbactt, thepithert cellattedsrencasis dnatetedms wistguthusdi®, 1§ givle by
unused codes are of snmall spreading factor, the

resul ting covariance matri >RomaW Bs..l-ess noi sy t han Eq. (26)

t hat obt ai ned despr eadi n e pilot cod
Ada’-:r\’le%'?i5$ |r3,the§$/ e(ﬂlﬁBéIB@S is,ass ;oatF Wu“@eed‘CEBtJ@%thetof{@r -to-pilot signal

pow? tatdRped L rpieJiRdH cell RitErfdrametholet TV X GiidltHeddfare estimated, these
aver a "éf"‘over these codes in order to reduce the noise

parR\6E thelTRpgirABntadol efiarakinvatrix magkplchiculated detiyrat i ng t he

Noi eve is.to use some agreed-upon n

U aiArea i irRbon e PRaCrera et AER RRET T HEEPPE RSl B e to Tume'
the 028 signal andattge-cell aninkiot thetinpaimhért correlatiemestofatehiogether, as a basis

urrent cell.. Another ... )

for 5 ETRIAE e SompBinge B A B HEAhE: F'eb P Rel 86 fyonfourea o
estimatese | evel, i.e., when the estimated SINR is very

| ow, the noi se | evel estingte be quite good since

the bias in the estimte iBseeoisedat | ower SNRs. |If Eq. (27)

the receiver 16 is configured to keep track of e _
ThishpRea@ss icattedarariial @arameies beaquse the reegivasi&derans K, (1) parametrically,

noi se | evel estinmate opportunistically. In some cases
buttdbevelseﬁgl obn-pardaeretrgally. i nterference remains fairly

stabl e, because the |evel is an average from nmany
t r 2PkeAursse A8 detailed eariercheseinainth theduli anbtherpagiat paragelic approaches

usecs‘éqgr‘épé% dtiBR téﬁhmég)%rte%‘rﬁpl% hh ﬁb%’s%?&ﬁgﬁl%ts"t”@er techniques to

reasonabl e accuracy. rat her than nodeling t
estiatdiethecreklted ghantities, epc eB@; avtail Ve forrthé hél parametric approach and Re_ "
full -paranetric approach, sone fixed nodel for a
for merpamada|@nmetrmmwthh@eua§ématlmbﬁecmm icludg 8 leaiskeapares (LS)

tecﬁ?ﬁ&i&l %& Jqumk%%ﬂﬁ/ﬁ? tdcAniie, %@Wﬁ@hldl@gﬁp&wﬁfﬁhe (RIHEV)

captu average col or ue to e chip
technifige shape. Thus vvlth the foregoing in mnd, it WI||

be nder tsaodrth u e J Vesr|m]a§ .fsth fei‘- Ifﬂfje Pance power N,
det Hﬁgﬁi grt 3 ?6ns‘? r
an h%ﬁarca Gk e o?‘ra'aﬁé‘rﬁm (vt ?%%E%iofai‘%kag<19f‘%“ﬁher the ML
prog%%?q%&%@wg est&éﬁ n‘ghﬂ t%qg-%/{l:c}t%sd’gg PQqa\l/{g]% rét]?oc %p hre 3Rd the current data
oSS HSEh PTG bR B P BARETHEAR gy o winev

tecbréﬁ%%ngl 85%3% %%ngglﬁ a&thgpce[ﬁ't‘t%ﬁ%?ﬁ fﬂﬁ&aﬁgr%% \?{II be appremated

frorﬂfﬂﬁé%?édo* g ARRIORENEPand Pstid %}an‘)e‘?mé Sor85dRek Be various combinations

| mpai rment” covariance matrix for the nth stage of the
of thegeeesiigatiastashdye®qual one-which is given in Eq. (6),

d \m:e
?g) Fgﬁ&g@%ﬁﬁt%ﬁﬂuw%%&eappér@ &ﬁh(d%beh %ut‘g%ﬁsinﬁg@} O Pusips @nd N, .
Thgpﬁceﬂlér)}fﬂ a@ﬁgm LSOy %ngnfa\efﬂm ﬁéstt'aeofbta% ?IYsTtegtrﬂ'nate of N, and the
roug orvvar 'T'nk" si gng I ng, y usin

MLQQ&Hnﬂﬁle i¥ HeHeRed Td“bﬁamtugﬁ ,;aﬁﬂétcuﬁérgtajﬂf‘edn%@eﬁmﬁ is pbtained jointly

covarlance matrix may I'cul’at ed directly using

in tlﬁ@ msﬂ%tlér@%ﬂem HGRAORG belusbd |kt déﬂe)wdﬁ\g%nt\ﬁl%tﬂfé?%weﬂned
mat ri x dgiven in Eq,

est@aat@ ef %ﬂfe oihersgk inesTereeare! @é{eﬁﬁﬁq srefinpbeetimate of the other-cell

interference power N, can be obtained by using ML again, except this time treating S, s/ ps
a, as known values (using the just obtained estimates) and N, as unknown.
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approaches differ is how t and t(oc are cal cul at ed.
In the full paranetric approach, the receiver 16 is
w@omvbigpised to forms and c directly from thei PCT/SE2006/050187
fornmul as, hence the nane "full paranetric." The
eqfat thepagiaparaimeqic dpprdggh, th&eceivee 16 kstirnates Kippr which requires
the other-cell interference is nodeled as white, thus
knowlgdgH faRe hyffiEv@pydthatig d)), (e asd teuatieonantérmaasaotied a,, . The
to be known except for the other-to-pilot signal power
trafficad-plotbasdsng,, p0A) dre@bedimy theabh tHet SecRIique. €THemweer-dd0 interference
. Once these are estimated, these parts of the
powkiTpR s a1RNbbteinga bE pak of thixd roxessiny boeisamk oetdededhe current antenna
di rectly As a review of the partial paranetric
selear Dabtaihed theaghvbe Mietniquenvhighrabad yiedds themghierittrgilot signal
ot her signal and other-cell terns of the inpairnent
powgniatiel At i, owhisbis neftnesdedidbBapproash.a basis for
est i mat | ng t hat conbi ned tgrm as.a unit

wor s 9 ifusBateg 0BF ¢EIPOdEaNY oLRIAFGSSITEde ¢ H\aémaw%st"g[)'smeted in the

one or mote Fdcedsthf)cirblitS2RBIAE Asdaivies 16,301 @FryPdl dut @hpairment correlation
paranetri ¢ because the regel ver 16 forns

Pfocﬁa?'a%‘t% fud QFT%/met%?PRig?‘f*\/ YR RIGECTTIILL 'PaY Q%@%’F‘Pfgﬁdl Within the receiver

16 tyfhafdlrs Ssoftd@red 8F any @itk thaiebf, ahd Bedrepraced2@ighbegias fwith forming an
and the partial paranetric approaches use several

estimstei afrtttel ahvip-s@uplaicquasmncéoratrex Rnps @, EQ. {1 @), diss a:d:felsed to as “data

hi ghl i ghts three techni q1ues to estimate the need
Sa"@l%ﬁwalfme%t coprelations; {5igp IRH Feressipg cARtinugs I"V'tBé'P%ﬁ?é‘fLH?‘@” of the

ISI/@EPH&%?R{EWC%%I&OEe(]%,hhaecc&%r 't@lE&ggj)aéTtEg é}nlﬁﬁ’ﬁgrtﬁ@‘w 0" term (Step

mat 1 on I ques °ncl ar es

112f. Erﬁén tARBNhEWERE RoMRYILBUBRHidtles t81@§’c9\|b@Pi"«s:)arlfei‘?ﬁ@'r'éin‘l’é)ré .used to obtain a
and the m ni num ei genval ue ( nE\r?, t echni que. The

rOUQba@ttlmtﬁJ@frtb%Ot*@t-hﬁl igtesferansk gawanV e §$terd (@) GFhe traffic-to-pilot ratios
other-cell interference power NO and the so-called

a4 (e tieca bypioduditof the LS techminpe, (bM) thge¢ carebe discardpaor etherwise
to Eq. (1 1). Further, the M processing yields an

lQ“Qé%Q) mate of the other-to-pilot signal power ratio

AR P S L Ao s o
eshﬁ?ﬁa&f }%ee?tfwgrqowlleggiﬁ ?B\W/bﬂr‘éﬁo yg el die ame%?ﬁérq@bﬁot‘?rfangrhﬁ power ratio

I nt nce power

for tﬂg ﬂ{aﬁ%ff‘gﬁtgnrﬁésom {:Sfﬂgp H@Z@ﬁh@ﬂu&%ﬁ%b% tﬁ@@urﬁ’ t anéﬂﬁa selection @,

aranetri es use varlous conbi natl ons

is a(bfy di'&ﬁﬁ?ofﬁtﬁ’% lté‘@nhlq@n@ btﬂ@ﬁw SHARRd dé@éncﬁ?@lmﬁ)h@ethteher idtlal refined
paranetric a ends on the

estfigle B GenGR MeHEreER Py JesTsae Solei Pridpe prEsEineyp! Step 116

may\bé it afe@th Dbiaesrefife® Bétahdte af dthestellanteifohee péwéﬂarﬁi%ssnbly refined
the ML technique is then used to obtain b |

estimatesahtf.ant Brasassed eentinggs with gsishihe; fﬁ@beﬁtmaﬁ%q of ﬁ(m,,st ped N, . the
M. estimation, and may or may not be used |ater,
paraagtan firmg fetheathensignal coatrereid Rost ahhihe agreriogh component R,

ot her-cell interference pow%r s desired. A refined
calagkate thetimpairmentsovariance owtiix ‘('13 (Step 118).

Fig. 10 illustrates a similar processing outline, but set in the context of partial parametric

determination of the impairment correlations, Rt Again, the one or more processing circuits 20
of the receiver 16 may comprise hardware, software, or any mix thereof to carry out the
illustrated processing.

With this in mind, processing “begins” with with forming an estimate of the chip-sample

covariance matrix ﬁ, as in Eq. (10) (Step 120). Processing continues with the calculation of the
29
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interference power 0 can be obtained by using M.
again, except this tinme treating bm ps and a as known
wo 2006a@325031si ng the just obtai ned estinates) aneCTMOEWS6/050187
unknown. For the partial paranmetric approach, the
ISVMAkamperrmeﬁt @srelatiabe ReR dccordimgits Eqr @;ueﬂcept deniaing @69 = 0" term
he traffic-to-pilot ratios a n and the
(S@eﬂﬁéhﬂ hamttem rRgelyerl ¢& usesrthg prevweiytﬂgaﬁrfhed LiSotephigues to obtain

{451 R B T AL LS g o er o

RSN, 5 05l AN LT 39 i3 i e

apbd@éﬂﬂ@?odd&@m%ohtﬂ%@ ivitiene ¥debivlr A @Qng}’ b @ALdf%rrﬁ\tﬂgt\on to obtain an
er-to-pilot signal power_ ratio whi not

M p
es?@@é@&therf‘“( rﬁf‘%arﬁ%‘mao%?éfrﬁ'omdg(Stgpﬂﬁﬁhé\tsrfmré@nemebove the other-to-pilot
np processi ic that may be inplenmented
sighg qugr 'gwm’érae%P@gg%f fechrigie, ?UQI@tO@fcanIb@ ignored. Processing
recei ver 16 for carrying out inpairnment correlation
°°HFWE%§/§F il regeivers {6 ysinghihgestimates ap gy e &) angugfy estimate the combined
processing may be perfornmed within the receiver 16 by
othes pignalrand O;tmfrmhpemom ofthg impairmemé caaiiananchasitgBtep 128), i.e.. RO

er%rocessl ng bgq%g with forming an estimte of the e
(SEEHRAYAUANET- 42 DAPRN e RS Bat( ﬂ?)xNRNra”é%rmsmef@ﬁm(pmmenhd:@/enance matrix

L AT B G S48 oo o
Of trh@s ht%hé%'be'd%@?sEWQBatQRé Le%@ﬁ&t‘ %‘% copfi glﬁgc‘{%tgétgr%me impairment

(9), excep
Cofﬁét)onsvw Oéwmertm@ﬂwlwwen rreentisnteswineringrnés and that
I

AR ORISR Sl 8 SR e ot Gl s Oy s o
S‘g.nli‘ 2 Peing frapsmittgd fiom ¢ifersnt enesima ﬁ@tsOfananS!pit @menaag 14 With that point in

, 0
T i bo LS00 faF et s hRE nGARR by fag foresoing
desgyirtiagy, AR is Hdimited ibhrdfeacsomuanying iawigsc &\smadgthteqoreﬂahammentlon is

power ratio

imAd %) by oRine Bafls Sha e Phadlidf. Doler ratio

for the transmt antennas 14 (Step 116). As nentioned

above, the current antenna selection a is a by-product

of this technique, but may be used dependi ng on

whet her or not a refined estinmate of the other-cel

interference power is desired. Note that the

processing of Step 116 may be iterated to obtain a

refined estinmate of other-cell interference power and

possi bly refined estimtes of bnlips . Processing

continues with using the final estimates of b , and NO

, the paranmetric forns for the other signal conponent

R and the other-cell conponent Rlx , to calculate the

i mpai rment covariance matrix R) (Step 118). Fig. 10

illustrates a simlar processing outline, but set in

the context of partial paranmetric determ nation of the

i npai rment correlations, c¢c. Again, the one or nore

processing circuits 20 of the receiver 16 may conprise

har dware, software, or any m x thereof to carry out

the illustrated processing. Wth this in mnd,

processi ng "begins" with with formng an esti mate of

t he chi p-sanpl e
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covariance matrix Rr as in Eg. (10) (Step 120).
Processing continues with the cal cul ati on of
wo b@b/Ss25hAl | nmpai rment correl ations ' accor di NBCT/AEIG6/050187
(9), except omtting the "Zc 0" term (Step 122). Then,
the receiver 16 uses the preViAMS y described LS
WhR S Ehifég9s:t 0 obtain estimates of the traffic-to-pilot
ratios aTlP (tn) (Step 124). As nentioned above, the
1. ot hétt a¢wnelesp CemfrainiGatien [REGES. mn?t§°%°ﬁﬁﬂ%4%'ﬂﬂdf‘p%fm%§é°r relations

forlopel P Gttt B4t sigidls thdnshtte B chigjORdtiBH withtdhott d¥rfals from a transmitter
oach. Processing continues with the receiver 16

hatﬁ@g Ht}"thP'Gr\h_a”rsHF‘rﬂﬂt%ﬁflaénthﬁén%mda?%”%{ﬁ'r@st i mte of the
CUr ekminitgenddita 36 Rt Isighal Rar(sHlitgRwk? ftio A trERBnitaINeshna power

2 by br oAU i LR A8 af= o o' can be’

I gneakdatity VeeapaingeteotreRUEs 3 4 funttis dfeseiatasto i;ﬁbt S|gnal transmit
using the esti mte

corbi ne P Hiah FEATGHAP ARt BRERYa, BPYer s G RES By Thq gpta and piot
I mpai r negignatvari ance matrix (Step 128), i.e., oe
(see equation Eq. (27) above) using Eg. (19). Now all
terns of the inpairnment covariance matrix <( ) in Eq.
2. ( 24)Thamestieatbofl cidiinel, vbleredrs tiétemibiniag afatd- foepllbt/@gﬁérz]ﬂtransmlt power ratio
t correla oul

' b
an) TRB L0 B0n T R e e FRRiens 1 Mt spB A sisnels GegPrises feceiving at
leadebmy uﬁthfdatanmpnotm‘\gl nat Uamfhla;mvmmatldhd\d tMtasm‘lergédtﬁﬁrptower
. pat reception. envi.ronnents, an a
d'S?r?Pﬁ"gfq Slr@ﬁlh)é Oga%rg ‘in%ﬁ'QQE‘P.aﬁ&{%"Sﬁdé@ u?ﬁught herein
considers the effects of different types of si gnal S
ST S ' AR G e d e Ry fhaliagamitpower rati
and ranérdit bmeumnipm\sdsratnsinblh@hs fdnehepdais end pllcn\segmialsocrommsa@nsmg a

d e fore ptio nor.
noffh Yt By of REsterst e BRI flcs SiohalirarBRtacigt Fatigan transmi
anfenes @onwen distebdtions forghé datatamd piotl sjgriays. t he f ol | ow ng
clains, and their | egal equivalents. CLAIMS Wiat is
clainmed is: 1. At a wireless comuni cation receiver, a
4. met fbd nedthabdfoldiat i, mperaipathensgtals dioledirag vaeessigodls, (Ef‘etransmltted
tted in,co

fof] i Eng of Rars MBI e Ao oSl Rl s brgReblot danalransmi
potwearasioiahd antaesmi snténhe powthdistribatoprfosths @thed eighsig] arid\gherein the

d -t 0-pilot si power. rati o and .
mtpde e et S BB g 88 e e ORE et R Ripuerdati and the
trapisr’n'mbrtshgaﬂ pbwser cﬂsndblatmlndoﬂ thé b}m@r Ir;:bﬁadli; g crarﬁellﬁtmg the |mpa|rment

correlatj unctign of. the aat
cofr P afiEisieR iR st 15 e AR Et Sald LBnar b o roto and the
tradsmit ahtenha poserfdistribitendartthe athér pighals. si gnals. 2. The

nmet hod of claim 1, wherein determ ning a data-to-pil ot

signal transmt power ratio and transmt antenna power
5. di sfThe imethahsf claim 4, ekt ealem\aimgithealmﬁa'lrgmt Soreghatfon s€ditionally as a

I , f t dat | ot I
rofef ahihe Sluas- ST e By e tta e M Fensiuartenna power
disthitation fontheosthe sbgnd]d’leord;ats@s ﬁngemlhg)llhesmgiﬁllﬁhéntaﬁrreIatlons as asum of a
od of claim

s TGS ]Sty aire SR ek M oA AT g8 s Famsrmission of the

onk @ m@re data signals and scaled according to the data-to-pilot signal transmit power ratio, a
second impairment correlation term representing impairments arising from the transmission of
the other signals and scaled according to the other-to-pilot signal transmit power ratio, and a
third impairment correlation term representing impairments arising from noise plus other-cell
interference.
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and transmt antenna power distributions for the data
and pilot signals conprises using a nom nal value for
w@tookasshs one of the data-to-pilot signal tranB@i/8E2006/050187
power ratio and transmt antenna power distributions
for the data and pilot signals. 4. The nethod of claim
6.1, WHIRERo@bNGEiInSs IrSin defFhinfignee X@ﬂeﬁﬁ:-ﬁi'o@@@héhtra@t@ﬁit power ratio
transmtted fromthe one or nore nultiple tranSm t
CoRY'éBthas according to an other-to-pilot signal

t r angdrinidhey\8 Ehipdahleedlafar deadRRAk bricHth ABEFB@NE for the one or more
distributjon for the ofher signals, and wherein the

met hod f GRIARNLDADIGCENED det er ni ni ng t he

ot hasxptedsipg Ittty cieip gadpletdofamsicé m2@Weds 4 AllncGorAdrch kridfn data-to-pilot
transmt antana ower di i buti on for the other

t h
signal s, SE0G IS ﬁ%ﬂ"feﬁéatf%km?%%‘?rlsﬁﬂtrﬂm%’&ar%“ﬁ AisHutions for the

addi ti onagilbtyar@isotiRerfsigials, @lknobn hbige etthfstetr@prebérlihg noise plus other-cell
si gnal tr.a}gé ower ratio and the transmt antenna
|

m t
power di 1 ﬂﬁ??“gﬁ”f%}‘”?‘%@%'}?&r‘ CUITGRM 3eleated syfset of transmit
met hod ofantdnabasrbding whed fir frafsthiesibmbf the ohB@r MERaHEtER™Mnals, and an
correl ati oPg addi ti naHg. a%]_ a function of the
ot her - t o B TVYT LNGHIQrPIr HAATHTANFBERPWe LAY 30Hd t he
t r arsivirtg fanthe unkng@avwethedtospilot Sighadl danérmit pbWer Rt AR, if unknown, the

iio?pgl :u i gﬁgﬁth:seezleci%ﬁ?rtggggg}?ﬁaﬁg%t ;aﬁj‘%gb?rsgg%%g used for transmission of the

corr el at ioog of @rone datars@galst aomrdinpri & MarifNAlikedihodl oFauation.
the transm ssion of the one or nore data signals and
scal ed according to the data-to-pilot signal transmt

7. poweltherragthog ofeclaiac rigrthamsamprising modelingl ahérase!l ir@emarence as white

: ' j jr t risi fromthe transm ssigon .
oIS ol Rl UL ALl ifletcre B i eie =g e chip sample
cogariance Mmatpi 402 fusicioradf the aniserplus ptheeicel mtérferersechnd per-antenna traffic-

i ' | at | termrepresentin .
o bl ST P4 1, Sl T o oD o of equations for the
noisetmiusf @heraed iterfareecaratdoatingto acleastrsgdares dératuition.

determning the other-to-pilot signal transmt power

ratio conprises: determning a chip sanple covariance
8. mat rTike npethad oft aainhed; vheesin detefroining ise ether-Rx-pilsDsign4al dtadsmit power ratio
corQHI gn%l,s as received; expressing the chip sanple

C6VaFT ance matrix as a function of a known

dat aletepmiiigod cis'bgambletcrogasaﬁcta gmmeﬁridr?é H@spﬁ&ﬂﬁ_ for the odne or more

transmt tenn ower. distributions for the pilot an

ot her si Sg{%’ls&na} %hr(?\ﬁ/ﬁ'vﬁ%i se estimate repr eseﬁti ng

Eoi Sgpeksisg ttehahip szTah;bfe icgta&rageaf mafez,aséh"Tfuua_i@?nQym Kown data-to-pilot

nown cur t sel ect ed supset of transmt antennas .

oi g us g RareR T eBHeE g B sl rapReGdpaDUtons for the

si gnal s, p:@at@narmthenlsirgm\_a/ls, ar? bemova-rpiskaistisaivabrdseatigMdise plus other-

ower ra : or the unknown . .

ot hor - 1 o cH sl ki Bl TP s¢lErio Albsst aanept antennas being

unknown, usétkfoc ransnissign stthe ohe dr sohsedta @fgnbisamsdran unknown other-to-

ant ennas Pogisp rtsaenols f.tor transm ssion of the one or

nore dat R &i é’%g NSUISME )°t 8% maxi mum 1 kel i hood

f or sulviagiforrthe Unkndwen steémiochilof siganirahdinit pdwrlrB®S and the unknown noise

conprising. mmdel i ng. other-cell interference as white
" egumnge accorglngtto a mameum Iikeliﬁoog }’ormulation.
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noi se and solving for the noise plus other-cell
interference based on expressing the chip sanple

w@owansmpre matri x as a function of the noi se PCTISE2006/050187
ot her-cell interference and per-antenna trafficto-

9. pi | dfe sigihed ofidaimsirvhersinather Egnals incAiingsvalics signalhare transmitted

frofPthe @BE R ﬁiioftgmﬁwffeqmrﬁht%%hbg B@cofr(%g ¥d“§n BRLE®-FlblSignal transmit
other cell interference according | east squares

POEF FliP 20 BrirangmitpRISTRAPAYET @%tnemnmthe O&ﬂ?éls@ﬁﬁ's and wherein the

mdlled EiuthéY dfbgﬁpfnb@s @id?@sf&ﬁgpﬂw@lldn@élm%r@ BarrelblicHIHE 4 SUPP WS first impairment
deter.m nin | e covarl ance

col Bl B3P i TR 3
RSP o7 STt SRy 18 a1 Ui TS SRAnLotdaR ghe or more data
sngma@rmb&caisd ae&redmg@b themtae&smlbgs@rhwtrahyﬁlt HaW®I rdtio, and a second

X as a a. known
BN SR teirh koS e STsiis T Kpapsmission of the ofher
signe@ansthert cellritterferenpe) e thkbridal hddsd. i ons for the pilot and
ot her signals, an unknown noi se estimate representing
noi se plus othercell interference, a known currently

10sel Gt ecktisadosfelaimfo, harsmine sammmnrmehﬁtgalmmani&m is determined by
nal s and

m ssion . of th ata s
Rt SRt Tiegtatd R fich S Tr0Ai Houel 510 gang the transmit
anteoh# pogei distribitong Ifth'nmanthalmG IpilbtGighalsncsdr@ifgko & f:gr'ﬂérml\lumple Input-
e unknown noi se estimte accordi ng

ML{&%\{@{)H%% MWIQ%‘% hood forrmul ation. 9. The nethod of

claim11l, wherein other signals, including voice

Si he e or..nopr.e .
1151 9L SR T LSS 08 OBy S A AR v
coselgmii tetm sapsedenting iepainnaEnitarsmg feont therteamisnissidnestitiae pilot signals.

power distribution for the other signals, and wherein

the nmethod further conprises expressing the inpairnent
12cor Tbé atethmsof atain 1s whemin detérinmsahg B mipta-tormiot signal transmit power ratio

an§ ﬁ%ﬁ%\ g%ﬁt%as'f%v?}%rrcﬁﬁﬁq?@% t)on g}e c%algrﬁggf&éssgﬁétgzo&%g%s determining
thestaia-tdpimt &gnahtmg\smﬁ polver citib ant Grapérhiobintehgd lpbwérrcaenﬁmtrons for the
ower .rati o, an t correlation ter
el et orite i o THRTE P BT RO FALS oF (HA Topmae SO Rtons
compriditea dhthsﬁgr&l @ft&ltr&zenow‘rﬁé}amﬁkérm @h @Jlﬂfc# "s@\?ﬁﬁmpélﬁﬂteﬂt correlation
erein e

tertr S oL RSt inbiterehics oS oRR Masimet Sauelahon 106 by

nmeasur ed |rrpa| rment correlations, the data-to-pilot

si ghg r at and the transm{ antenna
135 ondf® e REE Here e e vadiat amlGria poveral g n for the data
sigaals mdhtermlmerd lzased ronesnduridint Mutible=|hputiMultiHO Rt emMMd Psbnfiguration.
(M M) node. 11. The method of claim9 , wherein the
| mpai rment correlations further include a third

14.cor et aietrod df elaim M cfurtsecingiiging GeakaliBg b $ighal Gldlg é‘shﬁhme from the
ssion of the pilot signals. 12. The nethod

ansm
:m&afir} g?%eiat "Uher ei n det ermi ni ng a data-to-pilot signal
transmt power ratio and transnit antenna power
d| S ns for th dat nd pi.l ot signals conprises
Sdet i”r’%{%ﬁ '19@ ¥ g, whe f8'“ptﬁ? @?"%IF AN WilRIRSF qopBMRigation receiver are
configtiied famfidebanms 6DM AW - QDA spsstiof i Sid WiateinQRS oh@br B data
signals comprise one or more High Speed Downlink Packet Access (HSDPA) channel signals

being transmitted by the transmitter.
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data and pilot signals as part of determ ning an
estimate of total inpairnment correlations conprising a
W(alaﬂoallsz'sgﬂal i mpai rment correlation term an OPCIERE2006/050187
gnal inpairment correlation term and an other-cell
161 nt é\rm@h@%e@tmpegmadr\@@rm?m&pw@mn estimatipag Pywirelessygommunication

reckRerslopratRighed mnu;%-mm Mult?@%ﬁ@@tﬁﬂt aad ro?ﬂﬁmpﬁe Input Single-Output

ant enna power di stribution e_data si na S

(MRQ)EomMEYralaR ayptein thatdnpliydesa transmitter having multlple transmlt antennas and
trah%mnnloaeloa mare Néldatanalpao@igm tr(el\ﬂmé@bd @@mbhﬁh'é ation.

her conpri si

gené&ga?‘mgat éfaé} %Pg %q&!a.{ﬁ-.t? 9"°é§t9i”ﬁ1éfaé‘sf'\“d%ﬂ“teﬁ Ehtio and transmit antenna

i mpai r mepéweralisteb@iohd i thel Gata e piied ishpdisteir] ttdrn®imltted by the wireless
wherein the transnmtter [?nd w rel ess conmmuni cati on

recei ver CYPBURIGATIWIANSE MRSy W deband CDVA (W CDVA)

operatl on, and wherein the one or nore data signals

se. .one o eed Downl j nk Packet Access
7 DR et i o b e o B Pk iR i ga1d Signaing as a
furtcnansma tdresnt Maltipls- IMputraditio-CuipR QMO Pmioa®ai I ment
correlation estinmations by w rel ess conmunicati on
recei vers operating in a
18Mul Alvpf%slsmpumdwddtlbplra:eaet pahprisMg\dde @more processmg circuits

cotfiuteso BrnfRI Rah ey ieRlons { apt AEOPR aHG Penp gansmited

comjummsnwm pitdtesigreats faord attramssiitiet havigg muRipler transigt 2hdéras by:

T T e e L

rati o andistribaticswifor thatdatanendgiioesigrdils tahdbut i ons for the

i v S BL P RO ol BN S it ippit igna ransmi

claim 16povﬁerrramreand:mepransmngntdaymamawed distribigtibat fergns aatd and pilot
signali ng.as, a function of a current

Mul ti pl e PnpUt Mil tiple-Qutput (MM) node. 18. A

Wi rel ess conmuni cation receiver conprising one or nore

pr o ing circuits confl ure ner at e al r.ment )
198 0r 700 R PRREC iU Ra BV S gbin 4B i o R4S B ta-to-piot
sighal taoami poWelonatnwahh trahdralt astegmmb@NérrMImthhﬁrtﬁmé &4 and pilot

e tr a let ermin
sigf¥ 50ipMiterraEe g ALY ae dh e taErion P B AR dnday et and
tramsmhitamenmzoyever dissbutibug fop tre datd andgiloti aighalard spjnkeld values.
signals; and calculating the inpairnment correl ations
as a function of the data-to-pilot signal transmt
20. pOV\Ehe watless esvdmuhieationar@séivdr oallfaﬁhlﬂ ITI& mwm determining a data-to-pilot

tributions for t a and nals
siofjp e eBY bBRrealit faf FEnSHL BwE 0 Boer cititions fap s dat and piot
sigoas eombmrielsgieaarm&tlrag atdeqstloné ofsthg ata-torplbSsThtal PAnSHit power ratio and

ransmt. antenna p r distributions for th
wafeil Soyfi) Splenfp A PR BE R and btk by bapeq edapmine) valves
stoeuan tife winsestadomrhonigatioatressivgnal transmt power ratio
and transmt antenna power distributions for the data
and pilot signals as signaled values. 20. The wrel ess
conmuni cation receiver of claim 18, wherein
determi ning a data-to-pil ot
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signal transmt power ratio and transmt antenna power
distributions for the data and pil ot signals conprises
waledensdsps ng at | east one of the data-to-pil ot PGT/gPMNG6/050187
transmt power ratjo and transmt power antenna
214i sfPe pifelesheomarnicaiond&eeivel ciim 6? ‘%hedﬁ'ﬁloéh%éﬁ‘&'soﬁ'c'“d'”g voice

sighag] Jiéltraﬁﬁhlbtéé fr§ﬁﬂh€@né Br fidfe Wukifle@ahsHA @ﬂwﬁhﬁﬁbb@ﬁdlng to an other-
recej ver.21. The wirel ess conmuni cation receive

(o B S8 2N S PR G @RS &1 GIAG SenEp BAMAGI S bion for the other

sighalg Netdswhensin tiie Gson rhbetbrbcessng bEClﬁtB%r@furﬂﬂi@f €orifigLifeldpb Getermine the
aCCo

transmt. antenna i n 0 .an otherto- pilot . .
otrl-RR 3] SEEAB GREE AP PGe KT Y ZTLATe FRMEEHtsiouton for the
otheowignalsli &tlrdatwtalt@meflmba‘hhent(‘mbheléumsgawﬁtbpaw af@esdrof the other-

t.he one . .or re processi girc its are fu I
to-b35 805 30e 78 PRwBERRP 30 Mk Faseft s gthouet gRution for the other
sighalansmit power ratio and the transmt antenna power

di stribution for the other signals, and cal cul ate the

I mpai rment correlations additionally as a function of
221 heThe eeless carhinahicstiameteiverafisiint 2 pomesreinahe on@odmbrlegrocessing

tr it . Lstrlbumnfo
cw@]té%ﬁ%@f@% Sﬁga@&"%trég %aérm%ﬂ\ ?odaﬁ'?té’ﬂs raggugm/azy ag@ function of the
othel-tui-piloR signalwiaesmit powheratin eancbthertwmnm_ranmlalprmg/ec distibutian for the
pai r i .
oth%gg’ %QH ggﬁrggs h%gh%#'”%’gts&’gg?tﬁ%t%SO%IEL% o{ A éll’S’[ impairment
conpe| atgan-termon paplr&ﬁenhm@mmiautmtssaristngpimmthertsdnismlsam df ties one or more data
S n,f
sng%@%ﬁp"s&abg(yég%?@g Fo\r']\fggtd%{a tto ndplgf.:grl rar@%p#gﬁg? ﬁ% secgnd
impainment cerrdlatiostteinmemiresepting mmarrmleat5| avisingdrom the transmission of the other
. I ' ' ' t I n S
s FE A S SR TER P B ABLE BB Sove
impathrmdmecm‘mlaidndem fepressEntmaimpairaestsi drispgviem naise plus ather-cell
mté‘r?e?grﬂ:% i mpai rment correlation termrepresenting
i mpairirents arising fromthe transm ssion of the other
signal s and scal ed according to the other-to-pilot

232 1B irbBRE PbmBRER ol BhPor PRl e 2B LIS o rocessin

cmuns s pinfiguret e deteerhine tind ethéretoepiiotesigrizd traridrait powe ratis by:
%Eé% ﬁfﬂ'g %gcgﬁqe%h‘élg lﬁgmr{a&%i}%}rgﬁfpf Eﬁferegglrepagtm%efop XhE one or more

det erm n@athh@nalsmsrretejqu | ot signal transmt povver

atio mning a chip sanpl e cqvari an
ot Breresng B FD i et e AVaNG R  KTHA pia-to-ic
as receisigohl tranahess\h/eugratlh eknoWwh fraasmip hetebny powandistributions for the
matri x as ntan faknovvndat -to-pil ot signal
Transni (Pl ahd Bkt Bn Sk, SRR bR Fmafk Botdepfidioite pus other-cel
distri bumternfeserfcerart breknpiwhatr kaowh cdrrently selgotet subset lohipawsmit

noi se esti,nate representi,ng Noi se Ius ot her
i nt er f er SHEAIESHF! 'f?n g\r/tﬂr tB%s%sa\'ﬁH d@dﬁ@?ﬁ?&}“@@ﬁ@ﬁ %ignals, and an
subset ofinknown Dither-te-plitrsivaal teisngt powved rdtior and

ne or

transm ssion of the ata signals
i EHRS Far i ks <P i SRRt RSPt F unknown, the
and sol viureentipeelebied lsnkmmvél{shﬁtl’arﬂéhrﬁbb@tng%s@ﬂ@dr transmission of the

transmt _power rafio ancl %nknovvn t he
one or more data signai$, accor ing to a maximum likelihood formulation.
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currently sel ected subset of transmt antennas being

used for transm ssion of the one or nore data signals,
waecwonshsnyy to a maxi mum | i kel i hood formul ati onPCHSEIIh&050187

wi rel ess comruni cation receiver of claim23, wherein .
24. t hd hgiyarelsss FEMBNGERR B CEP At WPerelbREiCga Pe AMofgProcessing

circlfRARE cotfiiRfedBlrhodel bef-88IFRRFeRPcHBs WRitd AbISE afBdolve ot ghe noise
r the noise é’l us ot her-c i nt er[§er en

fo , 1. ce b . .
pluscQprecel Mg RRCE Y SXRSHREIENG SR PIIRISCE N A 71GE raairigas a function of the
noidelingd dtAer-cil idtb@er@ﬁ&éér_\clpbera‘arﬁdne lrda@iol-pilio_ﬂéigmél efaesoR pawer ratios, and

er-antenna data-to-pilot signal, transnmt power, .
sonTE e SO ERbandEh Svig SR Rt A EF Bk R BRY interference
accedinatto ancast equdrbefonaumtom! us ot her-cell interference

according to a |l east squares fornulation. 25. The

W rel ess comruni cation receiver of claim2 1, wherein
25. t heThervdretgss omenymicaties sedeiyecofrataimt 2!, avhereirothiei operoe ehdr@ processing

. determn the other-to-pilot.signal transm.t power.
cireffy 475 Spfoutfardarin e ol Siip Pt OIS Mlecl®hto oy
pr idetertnnirtes phipadmple dovaridive noatex priorito desptaading foy tred ene or more
as recei V{ads'. Eeﬁ%r essin d't he chi p sanpl e covari ance
matrix S8°9NHEeY 57°8F%a known data-to-pilot signal
t r asxprasking thveechip admple domanamce meatrbmad a fumcomef spiowein data-to-pilot

S Initn gl/\ﬁ %Egi&% tzarfbsgr{iﬁ épgnfeeé %tisog%@c:?m@rﬂ&r?r{qs&%@%é@%@:}oﬁ%er tributions for the

ot her celpiloti ardesthersigrats, aa ukkoowm rmise estiniaye spresenting noise plus other-
subset of , t& 1t an ' . .
e S0 A, 28083 Bk lRSLE o ranany qennas eing
unknown used éar ttaopinissionsif Hreadnetar amserdatapiyrerts, ead iao unisimoivn other-to-
sol ving for. . n. ther-to-pilot signal transmt

power rﬂl&osé{%gtr?ﬁ%mgﬁgﬁ%v\%&:ﬁ8b§e estimate accordi ng

t 0 solvirayfiomingn unkkeim bihedtd-pilohsiadl itansmR owdhmtiniane thessmknown noise

communi cat.ion recejver of clai .1, i.nh the one

or ot ¢ SPEERAERENED Ahe S Erheipd L By

cal culate the inpairnment correlations additionally as
26.7 o 1S ik RPN raeieh LB Viessth PR THecqy RREE hrocessing
circtifcaretdoefiguségitvad atcunte ehepimpasmagt crrelatipnsadditidraiy es a function of the

oth%r%{ﬁqé(t[ s'qgﬁ]t??{;%sgﬁg B{;vké;r:pa ’qeéﬁ t|Y18 ?rﬁ.ﬁ'%{ﬁ{f %lgﬁg? H'?: g?‘&%{@%tﬁéﬁ%ﬁ for the
othéresignatsctay eghrénginighectop hevaritocepmbivik detegmaledtfroamsaeeived signal chip

sarfiper s Erafin SR ed BT S Sano «l Ee e other-to-pit

sigmetransmit powvertratiy) rernogngl #rel infyenbe off anEdiresrh rangrhit entenma selection from

re desired transm a na s Lons b . .
the?:&p cag?rgng? Wgrlnx, {épglﬁlierﬁ %@S@ﬁﬁqgotﬁ% Engltl‘l%ﬁ)érlae?féogwg o‘? n%?g %esnred transmit
anteranagiictiots torberuesediforatata 8gnal Tlaesmissieh és heaniratassi coatmuanication

receiver of claim2 1, wherein the one or nore

reCHY¥cessing circuits are configured to deternine the
i npai rment correl ations by cal cul ati ng net responses

fro er-antenna pilot signals.28.,  The w.rel ess .
27.c oV EELE TP THBUAF/IGR TBFENEF &1 SRR, WikREH e e @iy more processing
circaitg el @nfidured tddenerminé the isbaifer cofelatidnsatnscd dulatihginedrdsponses

t he one or E}gr,e nultiple transmt antennas according

fromaegantg@%pi signals.
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pilot signal transmt power ratio and a transmt
antenna power distribution for the other signals, and
wWob@6a82393 he one or nore processing circuits aPET/SE2006/050187
configured to express the inpairment correlations as a
28. sunihsfwieglgssrcommuynicatipReefeiven Pt @2imy 1% wheeaimpther signals, including voice

sgrfa@so BRSPIHshited FRAIKERY & rAdle Thukghid frgmﬁlhﬁntéﬁmﬂcﬁﬂir%ﬂo an other-
t he one aor nore data signals and scal ed accord %@other

to- PE'%‘ St'Gh’@' HaRsRit RRWATITBY0 3 HRnsMib3NeRRa RRW%F'%"&N"B" f°&
sigralsS 8RO WHe ek 0B It niPé pR)catdinycitcBtdTaleehRG@BY td)ekpress the
lmpgln%a rments arising fromthe transm SSI on of the other

RA COTel3fiRRS 2R FHM; Gh AdY Tt APRACRENT SRiEIRYRI 1RED repspISAting

imp@Pmertb @rivihg @bRhe GAATRIREIBALF BB ohe ©ehites dath sidmaismAnd&caled according
circguits ar

to R (I TP SO EBTHARYT F0S @ oo M PRRG correlation term
repﬁé@érﬁt&nlgampémnérﬂé ﬁhkﬁﬂg admQhe raRSHIES6h bitpaiotHER Bignals, other-cell
rrel ati he data-to-pilot signal transmt power

'nteffﬁ'iel“Se agﬁghqrh@ PP'¥fisnit antenna power distributions

for the data and pil ot si gnal s, according to a current

|.e-| t-Mil.ti . 30. Th .
20,1 AR ML L oo QUL DU EMAVD) O, 39,5 TS processing
cwctxilt’s%are menﬁguréﬂ)foejqwrﬁﬁr&smlem@cmd mpatrraeatr c&;rr@wmf)h temeshsed on measured

e ORGP AT B CIo0 (AT ABBEL it Pifyine Fansmit antenna
powendstribatorissfoathe dateyarid pirot slbealt,rai:nsmmb arcunient Meltipiel aput-Multiple-

The wi rel ess conmuni cati on recei ver of
Om@l“%ﬂﬁ#%mo\%ﬁer ein the transmt antenna power

di stribution for the data si gnals is determ ned based

MU X
30. 2o eGP o EoiRR e ELLA T e sip et reye processing
circaits are@bnfiglited tohedpedss thdrenpirneat cdl‘mlailords as asstirifrther including a third

corl A BhEr Ty ML P EYS MO ramape RapemsBhE et Pt sgnals

transmt antennas as a functl on of the inpairnment

cor elatlons t he .dat a-t o- t .Si al ra

1.7 or T e il re G AT e B T g TR tae Bt antenna power
dlstflmtlohhi@r tHetiataasighaly ik detesiniedbased3ch a TteemiM@lis-mput-Multiple-Output
MI Emru&J cation receiver of claim 18, wherein the
( 98 ra58Prrmn| cation receiver is a Generalized RAKE

recei ver, and wherein the one or nor e processi ng

CI rguits,are configured to gener.at nal .conbi ni
vl DR b RALroAaF fefehe BETAIEN D FERE Ui onfiqg mote processing
cchItsr sk essfigupemmonyenatdte bné ec@bieathafihel Qualitinedimatevisionirdr more
e transmftter and wrele commnl catlo rec
F & Eﬁ %%a to-pilot signal

selegt LRI AT 0P 65 ANRLEAR ’W’éﬁﬂf&?

tranamit polrer eitio, dtethe ansihit Bbtefnsl pbwerdighigdt®ns &Imlﬁé 8&a@ne pilot signals.
or nore Hi gh Speed Downli nk Packet Access (HSDPA)

channel signals being transnitted by the

33.t r aFteWitdless. cdmmuricatioh redeB @B oCAMIMUTE, dkred theairdiesecoffmunication
e wirel ess connunlcatlon recelver

claim 18, wherein Lh
feC?'éefd%ﬁ#eaaﬁa@@f RAKTResHish TR A0 PPOY RSP BA cirets are
configuredd tocderietaté eigaal contiising Ge@BtsTiomb e iPbairMbaY Rsrkelations.
transmtted during the same synbol tine on an

i ndi vidual basis, while treating all other code
34. sy mhel wireksss@hftunication receiver of claim 18, wherein the transmitter and wireless

communication receiver are configured for Wideband CDMA (W-CDMA) operation, and wherein
the one or more data signals comprise one or more High Speed Downlink Packet Access
(HSDPA) channel signals being transmitted by the transmitter.
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36. The wi rel ess comuni cation receiver of claim18,
wherein the wirel ess comuni cati on receiver is

wa@eovbilgpsped for joint detection in which it deP@rsB006/050187
cod nbol s of interest having the sane code and

S ! | : L
35 1 aNBRi P BRPPHGCeNR ieGRMETSS) M 181 Whereih the pisplges communication
red@®ieBtooRflges fop mimhiuhemea® 8§udrg erbl dedddiBh it WHRh RHERRSeach code
synawlgol %?}n%er'est transmitted during the same symbol time on an individual basis, while treating

all other code symbols as noise.

36. The wireless communication receiver of claim 18, wherein the wireless communication
receiver is configured for joint detection in which it detects code symbols of interest having the
same code and transmitted during the same symbol time on a joint detection basis, while
treating all other code symbols as noise.
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