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[0002]

Application Serial M. 60/732,013, entitled "FI NGER
ASSI GNMENT FOR HI GH SPEED PAG NG PERFORMANCE, " fil ed
Cct ober 31, 2005 assigned to the assignee of the
present application, and incorporated herein by
0pEPérence in its entirety for all purposes. Field
[0001] The present invention relates generally to
W rel ess receivers, and nore ecifically to finger
assignment in rake receivers based on signal path
concentration. Background [0002] In wreless
c BRAKE RECEIVERAENGER ASSIGNMENTt BASEDNON SIGNAL
transmtter is oft PANFEPCONTCENTRAPEONON,
reflection, and fading resulting in rmultiple versions
of the signal arriving at the receiver at different
times. In direct sequencCRASIKGROBNECt r um syst ens,
ke cej.vers receive and conbine the nultiple
@ﬁ&e—";ﬁm’ e Wgnal s to receive the original
t r ansmhik tapplicition @laimA titorenefit bOpralisiale Urf:ceppleation Serial No.
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corresponding bits of the incomng signal. In order to

assign each finger to a different signal of the tine

Exld t ed versions, a searcher identifies the signal

pat hsThL Ofeldif IvRREM ticBliest QehBLLy &S| WREles 1BEdiRdrs, and more
channel is often observed by the searcher to determne |
spreificelie to Bngariasyishmpat ip salaereivers basad 9rptianal @ty greentration.

of the signal arriving at the receiver. In sone

situations, however, the searcher is not able to
Balgkgrofipdal | of the paths in a short time. For

exanp} L. if I8 dothrd{di€flioh! & %E;é i1 Wb BOENRltransmitter is
pat hs” when user equil prment f , su as an access

o fsrrniubddctedclondispension,offledtivap amb thaling resultide idimwilpleryersions of the
nul ti pl.e. access SY: w1 e rac ]

Ft! RS ER e SRR shol” IRTAERF sl Bhread spectnm
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where each finger includes a correlator synchronized to receive one of the time-shifted
signals. A repeating pseudorandom code is applied to the incoming signal such that the
bits of the pscudorandom codc arc aligned with the corresponding bits of the incoming
signal. In order to assign each finger to a different signal of the time shifted versions, a
searcher identifies the signal paths from the transmitter to the receiver. A pilot channel
is often observed by the searcher to determine the time relationships between the
multiple versions of the signal arriving at the receiver. In some situations, however, the
searcher is not able to identify all of the paths in a short time. For example, time is often
limited in identifying signal paths when user equipment (UE), such as an access
terminal, comes out of sleep mode. In code division multiple access (CDMA) systems,
the access terminal must wake up from a sleep mode periodically to demodulate a

paging indicator channel to determine if an incoming call is arriving. In order to



maxi m ze battery life, the tinme that the access
termnal is not in sleep node is mnimzed resulting
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signal paths. In high speed fading scenarios, the

searcher may not identify all useful signal paths in

the tine all owed. [0003] Therefore, there is a need

for rake finger assignment during high speed fading
038hari os. SUMVARY [0004] A rake receiver finger

assignor is configured to assign a rake receiver

finger to a tine offset bet weén identified signal path

time offsets in accordance with a concentration of
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I%l%?]u résu#tﬂxgg ? ﬁt?rﬁ{%emwe }%Zk?e%éc%%g ltd”‘ Eyen?g)ng%i ﬂgrrﬂatl’paths. In

KBer o S|gna vin

hidH speted fadihiscenaribs,nbe wearciosw m@enmﬁdemtvfschlt wsefidtségoml paths in the
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I ndi CHiegSote, ¢lste ént e dod ke riidpet lassigohersti dyralg nah kgeed fading
such. as during a fat path condition, at |east one rake
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Iﬁﬁﬁﬁhhﬁﬁﬁed by H%E@&éa%he@ NeLRE 8N EPS AI R BHED §§gn9131§eﬁhs indicates a
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I naccordance w the exenplary e
of the invention. [00101 FIG 6 is a graphi cal

illustration l?fqﬁ% éﬁrprfngﬁt 6%1‘1@@?&%'&\?51'\_[ puts

as a function o eup occurrences. 7 is
a f| oG Haista block diegrhodoDh cassigncaiipor sisent imgevwgdanve with the

SEEAUES Wkl bR e SUGIRIGA! Y embodi ment.

FIG. 2 is a block diagram of receiver system in accordance with the exemplary
embodiment of the invention.

FIG. 3 is a graphical illustration of an exemplary signal path distribution of a
plurality of signal paths from a transmitter to a receiver.

FIG 4 isa graphical illustration on the exemplary signal path distribution where
rakce f ingers havc been assigned to time offscts in a concentrated distribution.

FIG. 5 is block diagram of an exemplary fat path detector in accordance with the
exernplary embodiment of the invention.

FIG. 6 is a graphical illustration of examples of detection filter outputs as a
function of wakeup occurrences.

FIG. 7 is a flow chart of 2 method of assigning rake fingers in accordance with
the exemplary embodiment.

FIG. 8 is a flow chart of a method of assigning rake fingers in a concentrated

distribution in accordance with the exemplary embodiment.



[0012] FIG 8 is a flow chart of a nethod of assigning
rake fingers in a concentrated distribution in

wace@onsssee Wi th the exenpl ary enbodi ment . 0512PdT/US2006/060409
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DETAI LED DESCRI PTION [0013J FIG 1 is a bl ock diagram
of a conmuni cation systemin accordance with the

exenplary enbodi nent of the invention. The word

"exenplary" is used herein to nmean "serving as an

8%l e, instance, or illustration.” Any embodi ment

descrlbed herein as "exenplary” is not necessarily to

be construed as preferred or aévantageous over ot her

enbodi ments. A signal 102 transmtted by a base

station 104 through a scattering channel 106 takes a
plurality of paths 1 f an access
termnal 112 due to ’?gﬁf*‘g‘@%?ﬁ%&ﬁ?ﬁ‘? on and | ocal

scat t &{nd.is Bhiglodlk ﬂf@a&n tofl eoghhsnihtioh eyﬁb@nﬁl ad@afdaﬁce with the
SR bR ol of B i SO TR St el 135 ed hereim o mean
ﬁserag @R lantebmtﬁpleanﬂtaﬁbé fbrdllﬁ:ftﬁih%ﬁl” @[ﬁ@l dribtsiSentlfQditbed herein as
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t he access term nal %
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hﬂﬂﬁﬁeWth or firmpare not shown in
TS ta}flurﬁ@ﬂakoﬂsﬁal VEFiHgl et the wiamieb ih@Z élfﬂvtﬂtgedt the access

REOARS 11 PaidifRend litres BRI wEMATRLRNt bG1RGESSS term nal
112 ma |nclude i nput and out put devices such as

keypaddthongly ﬂ}%essr@@]@ﬁh b]r?e§ W@@@ QR@HSlIIl({a@OQ 51}3V1ce such as a
dIRIAC @&@;ﬁlohgrgﬂ %{'elés}\z % 1tglarag§/@t%§t %PﬁA% o?hn i exemplary

that includes at | east cel ver
@?@%@PXI t@ﬁﬁ‘é@ﬁbﬁémn@oi Fnarey bﬁ)d@' deviee nigatanciudes a receiver for

S He 1idkSaf a0l | R caeg‘cc'é.ltkb éeg‘ﬁ'% ALEPD Of%\gﬁgﬁlu(ies o‘;ther hardware,

sone O t he uncti ons escr héreln as
Jodevarest oft fimgvargecb slervad in Flfhct far rfadzlhtaymgfantl herfeemirsthe functions

t 0 nd .ot her f or Lon may be .
SEATIAL HA B, SO0B0E 1 1o D RERY O IR BS. it
oftprievices ssch asekeu'par.’esl, dispRysmyicbephionpd ﬁ[ﬂéiﬁe@ﬁerblSl ng

?lmr/ ml\%ﬁ% gp&fﬁ?% ngp %2 11\1/031\,11\%&3? o#g}’q\ﬁnrgﬁ? nd/ o’chat includes at least a

ltabe rratéivers iy be th&mkaﬁpmémbbd&ﬁynt[l lJ;fokﬁ‘vfareQfcode running on the
or el ems e of the

r
A Eo R kS oy Bt b Exprivo A g tioma dosibed i
an\delﬂ fas fﬁmhfaltmgrtﬁe desralli hadhiamlipebf M Bebekd t@¥na? 119! Bata, code

s Gon P Y RHaH 45 ¥ erh k20 g Ve owremotional blocks of

thlbl}@bessn&rmfnaljlﬁﬂ ke He‘ﬂ@rﬁpl‘éﬁfenﬂehﬁuﬂﬁé’ any combination of hardware,

softwarc and/or firmwarc. Further, the various functions and opcrations may bc
implemented in any number of devices, circuits, or elements. Two or more of the
functional blocks may be integrated in a single device and the functions described as
performed in any single device may be implemented over several devices in some
circumstances. For example, at least some of the functions of the rake receiver 116 may
be performed by the processor 118.

As described below in further detail, with reference to the exemplary
embodiment of the invention, rake receiver fingers are assigned in accordance with a

concentration of the time offset versions 114 of the signal 102 within a time window. A



be perforned by the processor 118. [0016] As descri bed
below in further detail, with reference to the

wezx@mpbmsy enbodi nent of the invention, rake rBPCEUSENNG6/060409
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[0019]

fingers are assigned in accordance with a

concentration of the tinme offset versions 114 of the

signal 102 within a tinme w ndow. A051294 path searcher
identifies a plurality of signal paths fromthe

Opr2@hsm tter (104) to the rake receiver 116 where each

signal path 114 has a relative tinme delay (tinme shift

or tinme offset) to the other §ignal pat hs 108. A fat

path detector determnes that a fat path condition

p@ﬂi §da§clﬁt’ idendiSies p@ﬁﬁriaﬁlyl of sigsi gaibn fidwe thrutrpemitiér (104) to the rake

s (114) .hayin tive it hi .
VR Y P REO Gt b Pt § St S8b s Bt or cime
dmtei) tdeﬂlecdtﬁér sugﬁhluplzetﬁs aoeletAe&ttipmhfdetetcmr ddtatnines that a fat path
duces .a fat th i ndicat b ed 0 revi ous fat .
cBatIoPr e e RN G o cipgl HERa) Pty (114) having
I%%ﬁvé hﬁfﬁ dffd%@k)ﬁﬁth%fth& Eﬁief\aﬁadﬁat ?1 th&tﬁxeﬁjpg&y iembgdizainethe fat path
than a fat path thresho t he fat pat et ect or
desearinHBdet RAFIEnPY 1%5514’[ BETUIER] BASGRe FURGHI bised o previous

HPEEh I EEBUYR arldl NBRHBerdITRigha b hARE elmhm theQE Qb dBH.ETF the fat path
distribution where at | east one rake receiver
98*1?% Ss/’cha‘c a fat

ipdicates iy aregten dhame Aatirath drgiheld. she fat path, detgetop

S QAhARRL ik Cad PR Yo fdcBRBF Tk aRsShe@itdt B hhéncentrated
I dentified signal paths and_ remaining fingers are

distsibytien wherawiilpast Angrake regoir SINEPhH berigns] Bfeety iy qysignal paths.
BAUE B ﬁl‘gryl £285dihRE ralk LRk er iR X @fH’als@fgﬁe(ﬁ td@Rlidentified signal

assi gnmenht “provi des I'ncreased recelver performance by
pedhd ang wmgamm finatre rargfasgg@@qapt palftedin duervpls, from the signal path

recel ved signal. The finger assignment

lga%%d%t ?%:Aﬁ useful in w de-band CDVA (WCDVA) user
equi pﬁhmﬁXWEbﬁW Smghr assigment peewides ingrepspd 1geeiver qrerformance by
i ncr easi £ . Th
LA R FIRLL Dol DAL 185 BB RgE, Lo . T
ﬁng@l hsmgmaemtl W neprti0918 | usefub, iR wilegbdpido SJIOMIAa VeGP MA) user

.recei tem 200 in accar e t : .
L
fHanatls avtedn the Q0K petiddicdlly dompdsene ftcad sieap amyde to determine if a call is
conmbi nati on of hardware, software and/or firmare.
EUYEYS ons described as performed by multiple bl ocks

may beipenf gr aesloéln d&?agirhrﬁgd)ie rcd)‘eWeC esyateeh f200Cki ecrdance with the
descr.i bed erfor e bl ack

P’fFﬁl]lIgﬁ%(nF ?nts‘é{/%ﬁ%l 1n&gmog he1 [YafiRus ﬁﬁﬁbqng >}3100ks may be

prfesiARAt in 51{36 cbRbRiavibA DS taare? Q@fm&m rxﬁa/enﬁhhe;ehrasf«‘uncnons
part_ of a UE co ni catj on devi ce such access
e P ?ziéf“é‘ﬂpg’n Bk abe performed 1 4 Siigle device and

functions described as performed in a single block may be implemented over several

devices. In the cxemplary cmbodiment, the reeciving system 200 is implemented as part
of a UE communication device such as an access terminal 112 for operation within a
spread spectrum wireless communication system such as a system operating in
accordance with wide-band code division multiple access (WCDMA) techniques.
Accordingly, the transmitting source in the exemplary embodiment is a base station 104
and the rake receiver system 200 is implemented within the access terminal 112 in the
exemplary embodiment.

As explained above, fingers of a rake receiver 116 are assigned based on a

concentration of signals paths having relative time offsets within a time window. The



spread spectrum w rel ess conmuni cati on system such as

a systemoperating in accordance with w de-band code
waleaw7s53888 mul ti pl e access (WCDVA) techni ques. PCT/US2006/060409

Accordingly, the transmtting source in the exenplary

enbodi nent is a base station 104 and the rake receiver

system 200 is inplenented within the access term nal

112 in the exenplary enbodi nent. [0019] As expl ai ned

03F8%e, fingers of a rake receiver 116 are assigned

based on a concentration of signals paths having

relative tinme offsets within time w ndow. The051294

exenpl ary receiver system 200 includes a rake receiver
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sear cher eterm nes .t ener eve nd relativ
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8808 ¥tetd P0G InRAIOSIO (OB BB ke, thaBEIsS teinial Q4) is placed
to the receiver system 200. In order to i nq(i:r ease
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receiver functions are af |east parfially disabled. In

preiys TnhertoraCheanyich gPIGHE EntBMourystams & ppymifted dpthe access
AMEial BLaRAGKE LR kGRliRL GP2RNG] akFhdd Yall. Tn G to determine if a

systens I's transmtted to the access termnal to alert
altleis ao e g, the patesa fterminalt 1d 2aperigdicaily igsrupts sleep anesfederdemodulate

it e vine aer
8 AELEY TG OB I LY o EERAEREES, i amivin.
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i,nf ormat i o e call.. Battery. life 1 .
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conditions. In accordance with the exemplary embodiment, the rake receiver fingers are

assigned between identified signal paths in a concentrated distribution. Receiver
performance is improved since signals arriving through at least some of the unidentified
signal paths contribute to the combined signal in the rake receiver 116. In the exemplary
embodiment, the time used by the searcher 202 to observe the incoming signal versions
is selected to maximize performance without incurring significant wake times. In some

circumstances, the searcher 202 may search “deeper” than conventional Universal



mul ti ple signal paths are separated by relatively
small tinme differences. Sone signaL paths between the

w0 dennsfssed signal paths arc often not identifPEDUS2006/060409
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during fat path conditions. In accordance with the

exenpl ary enbodi nent, the rake receiver fingers are

assi gned between identified signal paths in a

concentrated distribution. Receiver perfornmance is

PHSfoved since signals arriving through at |east sone

of the unidentified signal paths contribute to the

conbi ned signal in the rake rdteiver 116. In the

exenpl ary enbodi nent, the time used by the searcher

MO0Ril¢ @clhsmnmumidahions Sgsemn@MII§hatarviers irnas aitsmpt to detect weaker
sel ected to maxi m ze performance w thout incurring

"8ni fi cant wake tines. In sone circunstances, the
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di stributed path_condition depending at |east partly
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rathy withingutipgtwsindewiand apmRvions fider piatpub dn Mheeregrlargeapbodiment,
tplg ?f)t%\ﬁbusv FHE Sl S Pﬁ[@b&l Bﬁﬂﬁﬁg ?ﬂq%%htédogt?dlﬁoggﬁe g(l;produce the

er generates a filter output based on the nu _
folteri cdpreti fIf ot nwitly detectpnitcaigs ifat path Conslitgm dosviinget assignor 206
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revious va e nu sis
distdibutiohi Qedrwise piho dinger adségrior liparkes thepdistributedf zsisignat B10 that is
det ect.or in]g' ates..a fat .path condition, the finger
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assi gREG.railsea gapkicyleilluftratyper of dnnexengpdnyetigirahpetth distribution 300 of

distribution.. Otherwise, the finge signor i S .
TREHLPr L AS LI B & Moo R LT SRRt Bl phusatity of
sigridl patisVEt inoludks ideatified sigabpathaBE2-3E2 @ndl @fhidentified signal paths
SSi [0022] E 3..s.a graphi IlJustration . i
FeLATErG 0022] LG Suly aranh Sl o\ LBl o i
Pl Qhatti MdedtifRidghgla %at'dl)i%r laﬁla dakch Tﬂfo&teﬂr:ﬂf&ﬂl i(B!lﬁ-BfZOp‘ﬂepresents an
to a receiver 116, The pluraljty _of signa t 108 .
?ngd%ggméﬁd@ Pith dhd Wit ropidelifisy v ho Sapgher. The heights of the
HPIWE M ditdte dns ireiRdle Petshef BhbAsidRAl. pdths Rilere 3. h&gkthoPbn arrow is
the solid line arrows (302-312) represents_an
inyenselys progortional to the loss of the signal path. The heights of the arrows arc
therefore representative of the energy of pilot signal received at the receiver 116 such as
the Ec/lo, the ratio in (dB) between the pilot energy accumulated over one PN chip
period (Ec) to the total power spectral density in the received bandwidth (Io). The signal
paths 302-320 have a time offsets relative to each other indicated in units of chips in
FIG. 3. After the searcher 202 identifies the signal paths 302-312, the fat path detector
204 identifies the largest energy signal path 306 (reference path 306) and determines the
number of identified signal paths (304-312) within a time window 322. The time

window 322 in the exemplary embodiment is +/- 3 chips from the reference path 306. In



signal path identified by a searcher and each dotted
arrow (314-320) represents an existing unidentified

w@ado/053838 was not identified by the searcher.Pdnes2006/060409
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hei ghts of the arrows indicate the relative |oss of

the signal paths where a height of an arrowis

inversely proportional to the | oss of the signal path.

The heights of the arrows arc therefore representative
$i2%¥he energy of pilot signal received at the receiver

116 such as the Ec/lo, the ratio in (dB) between the

pi |l ot energy accunul at ed over ‘bne PN chi p period (Ec)

to the total power spectral density in the received
tharedeinglelprovided iTREG S3,dhal sigred path8024-32Q deadentifitd methin the time
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ﬁoglgﬂﬂ.i_rf‘oﬁithd.fsﬂ gﬁ.ﬁlcbemﬂigls%(lélﬁﬂéteﬁﬁﬁ)as Wl‘te]lﬂidi? tBe E%ﬂ'fﬁ:_atm ddda@Mion exists
e ti.nme wi ndo in the ex ary. enbodi nent
P64 pa Aty P Eh L P PG B AR PROBIBTAL
the erEGIP} & Pregaphied iilistetiéh ol thé iexEmpiagy @i(%nﬁﬁgzhﬁ distribution 300
3 4-3%}% %I‘e identified wwthin the tine w ndow 322. The
Yatregathaete ofsy bognrasgisnse ip Hax effents i ¢ &Pngsafmted distribution. If
150 T8k $ait10 He@¥lod tsteb@ et Bhth| RA8kioRAMMeI rAkd ¥inS8ts aPCassigned at offsets
nunber of identified paths 304-313 within the tine
btAERRY 28 lsayt: sorae 19t thed idepngaed Hene! patths 30843191 olny theagxemplary

shssdigsad rie findrhak fﬁ@tte@h{%relé% thme %&ftﬁf&ﬁﬁsiéxﬁl Eéet% g?z-s 12 before

the fat path detector 204 determ nes whet her t

ateRnEotugars ohhalkichipsoffsgie fonthe jsfaonesusath 30puFonthegexample of

L I B g BT AT i o 4

s} gttalangath chiipsefificbuwhere dgmrlyhgrsewemkiaeniifierhrSgivd \peths may not
i vt @tk f ' tr

GRS 054 B AR LI BOBGRT g srchr s

imatems oot integer, chipevalake Remgeing aale dmgegnedt adsigned at % chip

f St .S f the.identifji.ed.signal
SR BELLIRT Ak et O uhSurdnt LGB R ot
Assigredsrake éingerssif the semgmiethgt ekt fimgedent iflusadtesl gnatals 402-412 in

h 2-312 before assigni fingers.at half chi
Bt oT, Tt B RLFRREC0, B dodompisiog ik fApRct02-412 are
a];fsigEhdSto 4 Y, rchlige oﬁha?mastmremsﬁp onsek 404, the-1r &fip bﬂg@c&l%, the +1
path 306 chi p. of f set ng at -4, -2, +1, +2, +3,
TR TN L TN M S N N T T
il thealkampld) Fingays Aeignbéve tiaf f $ethipadnd AR 1A Bl Bffsets will receive
[ esql ution provides

i.ntervals but the searche

%%%??:W&Lmr sienpl Pé&’? Aot ’éileﬁ%ﬁ%‘{ by H{eesgéﬁch%qﬁ% val ues.

Rermai FIAG i Bkevkl difgeinsofah &x8Hlay ed §ﬁ¥h dAe@bi 204 in accordance

increments fromthe reference path 306 to unassi gned

VA0 i GreEmplnicnpedimetod Siesinveuiong Fae vaages fupsenal biopks

il}‘flggcrﬁ%ﬁﬂ MICNG thaKBe {thPBRkated iy AnyohMifHiodSo MMl ware, software
- in

and/or firmware. Further, the various functions and operations may be implemented in

any number of devices, circuits, or elements. Two or more of the functional blocks may

be integrated in a single device and the functions described as performed in any single

device may be implemented over several devices in some circumstances. Tn the

exemplary embodiment, the fat path detector 204 is implemented by running software

code on the processor 118.



FIG 4. Therefore, in the exanple of FIG 4, remaining
rake fingers 402-412 are assigned to - 1A chip offset

wam7/053888 + 1A chip offset 404, the - 1 chip OPEEHES2006/060409

[0025]

[0026]
[0027]

- [0028]

[0029]

406, the + 1 1A chip offset 408, the - 1 1A chip

of fset 410, and the + 3 1A chip offset 412. As

illustrated in the exanple, fingers assigned to the -

1A chip and the - 1 chip offsets will receive signals

WilEHi n signal paths not identified by the searcher

202. [0024] FIG 5 is block diggram of an exenpl ary

fat path detector 204 in accordance with the exenplary

enbodi nent of the invention. The various functional

bl ockgélthbhghs theafze gathnddtéaBor 504m;ayiim innbmetetidd dtisdrngays, the fat

B RIS R AR BB S 5 PSSl P e

outplite o tiee detiectican ‘ﬁltaﬂ 502 rdepbndiewih aks cuehiC ditnber Of identified time

l msnt re of. the un ona | ocks_.may be .
o8 Patfs A1 15 ol T il Sl b8t o f e A Yine window
pk&ﬁ @bulheﬂS(HSpmfcfe@ BfRGhtphl, ity nGmbet @))QﬁM’t Rlid%ess tB€ current number

o PR As SV arr THG Skt Lh 495848 Metearchsic2Pags being wihin

attﬁnéi G«hﬁﬂéﬁmﬁo%lo‘&mﬂﬂﬁreﬂlﬁn&&ﬂbﬁ%s raujgﬂ%'vﬁﬁlssﬂtérv@xf t with P to
e o ge processor_118. 051294 5] At hoa:?
3 ugsaths BHETeLWBHL 20E40hyOHRY ﬂfpr el filtet ARY is a "inction of

Walysup ddd@rrbades @y, \wkigt %%&Eeu%%chﬁ@ﬁé@@&u?s GBLR Gihd Q&ess terminal
filter 502 in the exenplary enbodi nent. The output of

Frecorasserut pbslesp FItOéiﬁ te gonifep edaieine ehvanely The Autpitiedthe filter is
&dlaydent hfdbﬁ9 306 0 P 52 ROt i3t 1ﬁﬂ1§’t &hﬁe combmer 508. The

%ew ous val ue of the output of the filter.
18t dt hat WeemlmVeemB@wnwpbw cﬁ@gls‘am@lwpuoccupmm resulting in the

C t r
PUTREE S ot Ok “aUES RS, B GRR i SORE ¥ mstances. . e
@@mrémrenmnagntb epmbingf ishd weighted ccurebmenshmh 13212the/&etect10n filter
nrgg 05968 nca%P'Q Cﬂgée@ltﬁrew ous filter output with P
to pro lPCG ]h

ter output, y. Each output of the

det ectiion= fIShlrer 150D5~n function of wakeup (1)
occurr nces é£%§ mhere wakeup occurrence occurs when
t he aE’ gD IsdPiopumt Ofl‘ﬁa RRgErTgRges §rom slegp mRsigerndd? is the number

. é¥oRich®ficd b@chpa@tm tl@chﬁﬁféedvdelﬁ3®}'HQth3é @Eké Elﬁétéﬂc%f(n) Other

i s, del ayed by a del ay 506 before being f into
Vg Tlﬂ% ncleng Heweld ﬁ*bPWéF vajpes myybe @é‘?%‘}l tlhﬁ rQS@énse of the filter. For

Q%N 3aacs BRRHHIBNDS bid 3)5%£}eb¥‘@§é?itiﬁ seﬁIQLbﬁrrcﬁHl%@mces

resultlng in the previous filter outﬁ O her delays
may b&hgsalupier sHirfe eif@lﬂ@tewh%u%@yn ¢fn theh detegtéan |fmey to determine

FHEAS FER path UBRAABH dx3std MEE NG RATARI iR tﬁehgx;aluator 508

t he detectlon filter 502 has response”in accor
ggnansares the output (y) of the detection filter 502 to a threshold YmRESH lf the output is
greater than the threshold, the evaluator 512 and. the fat path detector 204 indicate a fat -
path condition. Otherwise, a distributed path condition is indicated. In the exemplary
embodiment, the fat path detector is initialized at power up and during other appropriate
times by setting the initial filter output equal to one (y(0) = 1). Although other
thresholds may be used in some situations, yruregy is equal to 0.5 in the exemplary
embodiment. As discussed below, the filter output converges to the appropriate level
after several wakeup occurrences.

FIG. 6 is a graphical illustration 600 of cxamplcs of dctcction filter 502 outputs
as a function of wakeup occurrences. Since the detection filter is initialized to one n the

exemplary embodiment, the curves 602, 604 begin at y=1 for n=0. A distributed path



[0026] vy () =.95y(n - 1) + .05P(n) (1) [0027] where n
is the count of wake occurrences from sl eep node and P

wo gooviesssarinber ' of identified paths w thin theECT/URE06/060409

[0030]

[0031]

[0032]

[0033]

[0034]

wi ndow 322 during a wake up instance (n). O her
wei ghting functions as wel|l as other val ues may be
used in the response of the filter. For exanple,
val ues other than .05 and .95 nay be used in sone
Bt ¥unst ances. [0028] The eval uator 512 eval uates the
out put of the detection filter_to determ ne whether a
fat path condition exists. In he exenpl ary
enbodi nent, the eval uator 508 conpares the output (y)
afrve 1602 deteiotily drépsl badow5b2 thesizold M06s bk datV/f4RESHe 604 remains
ater than the threshold, the
éebvog'f:ua? orésgigl %{163 the fat path detector 204 indicate a
fat pBRiGh T ondflbivochartGhivematinoe, ofcasdigatngi falé d@dgpatih accordance with
ond|t| on is jndica . In.the ex Iar di ment
*B%{t?{n %eﬂ? mefh 31"‘?’ Psrrf %?'/52 BY Lﬁ?ya‘i‘fﬂnbma“"n of
hhrﬂwag:, @bﬁezraraanﬂ/@p rfiadveart] @@ hd\exsmipldri GerhiRlitBht, itA¢ method is

filter tput equal to one_ (y(0) = 1). Alt t her
piTBiea b Biap oo Towaal 1 T2 bt buricaibizoh o gramunication
Satswh. to 0.5 in the exenplary enbodi nent. As discussed

bel ow, the filter. output converges to the appropriate

| evel Ahptear’ e s identied HgnalcRathy &0r-éd2 arotrsoivest figm ghe searcher

262. an WePBRhnGMry |eJnLBb%ﬁrhé\ﬁt| aolri'st@)@Qdéi’lfnf%Z{ %fg?ﬂafv‘ﬁatﬁ; 302 312 are stored in
det ecti on fllte tion of

BEERFY &4 &hip Sﬁéﬁ"é ff% Odeﬁez%(?%ﬁom qh? é‘?fe¥eé10¢= RN «roalle.dzwored with

ih@ Mfésl?bﬂd'ﬁﬁg @mmoaucrﬁ rRRlicABsioh 2 tﬁyr Y186 @831 iPP4able. The
begi n n=0. A distributed path051294 curve

ﬁe@de%lﬁ?% aﬁhregﬁf@ﬁeo pharsstcsiret the sippas n@nha é"@)@ fatHumth getector 204
%ﬁﬁtggga\eﬁs‘%?ﬁo%v g@@scﬁpga/geﬁ)l\jﬁ t hreshol d 606. 10030J

IS a chart a nethod of assigning rake
fi ngeAé step ‘H¥cdetaamnioes wi alh of e ddeatifitdisignehballs 3624312 have been

& he gll eb%eﬁﬁﬁ%p? i % ﬁiﬁh\/\sﬁ%{@eﬁ §m%%a$éeggvgllﬁlated the method

vvar e, t war e an he” exe
ecntbmdﬁwrat s,ten ThE. @hémdse, ﬁlqombﬂmdlmdnmesan stapd Gés

Syt ent fo295 REEPEAT) 80P e CRAR RO 5808 the currendy
@s&ﬂMecB@chSﬂ;anmwateécAs \bﬁﬂlaﬁrrerdnaltdve fearaftrenc2Path 306 is the path
e e odi nent f identified si
Wi N Bus SR Ly Hidhest\encts! i csiielnlperefore, the
felf@‘ﬁh&bhﬁeﬁ)h 304 200e fpgﬂfﬂvith elller Bﬁfﬁrdhﬁm&:l EMSC’!DH@tlﬁfeﬁn ships@dtween the
wi.th the spondi ng Ec/ 1o, for, each receiv Ver si.on
Brepnts BrfofOcRRaRe gty Bigh S defamincs B SUAUAIEE the. difference
bdraeed tie8tored Ahip@ifBet ZAuddia thd gtsrhplpatdisbodlient at pat h

det ector 20
At step 708, it is determined whether T is between one and three chips. The

~ absolute value of the time difference between the current path and the reference path

[0035]

306 is comparcd to the time window of 1 to 3 chips. Accordingly, in thc cxcmplary
embodiment, the time window includes two time windows from -3 to -1 and from 1 to 3
chips from the strongest signal version (reference path 306). If T is not within the time
window, the method returns to step 704 to determine if other identified paths need to be
evaluated. Otherwise, the method continues at step 710.

At step 710, the number (P) of identified time window paths 304-312 is updated.
As explained above, the identified time window paths are those identified signal paths
that are within a time window. In the exemplary embodiment, the paths that are 3 or less

chips from the reference path 306 are within the time window. The time window may be



eval uates each signal path as described bel ow. [0032]
At step 707 determnes if all of the identified signal

W@ a0he5882- 312 have been evaluated. |If all of PEEUS2006/060409

10036]

[0037)

[0038]

[0039]

© [0040]

[0041]

identified signal paths 302-312 have been eval uated,

the nethod continues at a step 712. O herw se, the

met hod continues at step 706. [0033] At step 706, the

time (T) between the reference path 306 and the

0gl#Pfent |y evaluated path is cal cul ated. As expl ai ned

above, the reference path 306,js the path where the

pilot signal version with higﬂgst energy was received.
Therefore, the reference path 306 is the path with the
detzmsiinedhampelts lotss . thFihechipsnin seme hipsrisengese A fttre updating P, the

58 PRGBS A et L

of f seAt stap 7d g, alh thhileesiGapsianyl pabodbveheen §G0B4Ed Atr the current

708, i de t h
ng}t%‘c?p?ﬁ?}lgsn%ehﬁrgsﬂ “I'%ee e%%@%? m\ﬁéﬁl 5%& efll-%if %?uﬁ:it %ue% A& initialization
ailt Eei edeerdoef ﬂ\ieeﬂrst foar dluee ate pattdyuahth idie, thefrmmm: eontinues at

6|sco o the ti Lndow of .1 3 .
B 116 FintrSi i R Posthed, Cortiies ahiethy 0¥ Sk Lifer Vg is set to the
thieglﬁcf)lw (@d?%ﬁk&ls@d@ﬁ tﬁé%/\@xémﬁ[&ryl\bh MBed¥chf, filter 3)11}t1§ut-is Yorced to the
rom t S rom e strongest si )
tg@ﬁ%‘?lé 4 ‘Fef”g‘F% ﬁg pXelHesydrglicaty fhat ‘ihg SRt %Wh@as very low
schifeingl Wera‘l Ipeyalieds o€ z&r0t tHeNfkeliBosd BRrdkds ihat the channel is not a
determne if other i dentified paths need to

seytsaTing Sy mdite sienah mebhcds lsm PFEEPéé’dQ'P Whep the P value is
2630 forl 20l whke %Ecﬁi%reﬁcéé) thd}e aPéJH@ §dentifbd %fgn'aﬁeﬁlitﬂlsf Wafin the time

time wi ndow paths 3 4-312 i s updat ed. As expl ai ned
ihdow, indicating it .affﬁbaatbu qpedifiondswniikelys The ediusisddilter value at, or

ellBR! il BebsBbANAlowRASFat DAl GiEotd! LDifkighed bTsipOlAignal path

I'n the exenplary enbodi ment, the paths that are
qreangehnipghich seputthin 2 distrilutiecbfipgariasg@emantat gep H’ZH t h e

time w E@g"fm-rpevaide”i@ dg%ﬁvi’nrfﬁé/ dBf%QéJr?%ﬁml@oz for the current wake

determ ne Inunits ertanC|pS|n sone
wicngenst The asw vafuesis appHed tontheRBtackion didteh 662 tepraduse a new value

all of the paths have been
eﬁog%a%%dén(gfggggfm&%c%e% 712, all the identified
si gnaht gep A38 aw ﬁlbeempeummmtwd chbopatedgo ¢thy thessholdalyenresn). If y
.occurre

ce n eterm ne theflr Qu

15§51 et aftf‘1l Br hreﬁhcfl €| % 7 AR gr e eq%g d £gataes Elsftep 722 where
reheiding shkd finpens adrt edistaibetedoin eqmaberttmtab ass;grtdwmt Otherwise, the
rre%ﬁgd ctontl nge{s %ﬂSt ep 716. Otherw se the nethod
By VLT () ‘4 where the filter value is set to
t he tAtfe=hoi2d, (tht( fh}cé\ﬁrtﬁelﬁ?&e) ass1ghed e aaiﬂﬁtfﬁ]bhﬁbﬂyarrangement In the
enbodi nen filter.o is forc esh
ST RrBbodthes TP duBes fiF esfirediin s r#%ngféafi SEpfgptns 302312
HIAaRHebmbRSnY RIkY fin@¥s are not assigned, o

At stcp 722, the rake fingers arc assigned in a concentrated distribution. In the

exemplary embodiment, the rake fingers are assigned to the identified signal paths 302-
312 and remaining rake fingers are assigned to time offsets between the identified signal
paths 302-312. An exemplary method of performing step 722 is discussed below with
reference to FIG. 8.

FIG. 8 is a flow chart of a method of assigning rake fingers in a concentrated

distribution in accordance with the exemplary embodiment.



scattering. If several P values are zero, the
i kelihood increases that the channel is not a

W@ earneIsssg channel and the signal paths incl uPET/U52966/@50409

[0042]

[0043]

[0044]

[0045]

10046]

[0047]

[0048]

f sight paths. Wen the P value i s zero for several

wake occurrences, there are no identified signals

paths within the tine wi ndow indicating that a fat

path condition is unlikely. The adjusted filter val ue

4%12%%r bel ow, the threshoid allows the fat path

detector to indicate a distributed signal path

arrangenent which results in allistributed fi nger

assi gnment at step 720. [00371 At step 716, P value is

updat &d step t808, des eset iequalftol theroff@2 of ahe tHighestien@dy pilot version.

GG oL DB HEhEe g PRS0 e st

embodimentake occurrence, n . [0038] At step 718, the

filter,,out val ue, i,s.conpared to the threshol d
(VTR0 i St ety AR i o e B FDS y >
VTHREZH)st¢h@06Tet h@étéfﬁﬁﬁéd’h@%a&@grféd%ﬁ?@aﬁy}@ﬁﬁming. If at least one
r.emai ni n rakefln&ers ar&ﬁstmbute in_a i

EB R B RSEE rR o Bp SPRFREES HreyB0hoRtherwise the methods
peotkebdoStept 8291 ep 720. [0039] At step 720, the rake

fingers are_assigned in a distributed arrangenent. In )
the eX¥mBiPa3YP- &P daterumed whatherry isdessdhan er emusl tmedAeqerdingly, it

ih@stéslantd Whethes Ly abqRatd's BOR: Fl2iaRek AR L
rake fingers are not %ssi ned.%?S 0046] At st gg%g%,%?%éhe method

PEQEgeds ingaralleh f starsss Yhand § 18- thermesantheametod is proceeds to step 822

Q}@Hdhelﬂ&l&eoﬂ‘ilngewa&faﬁsigﬁml ary enbodi ment, the rake
fingers are assigned to the identified signal paths

302- ¢tk G drepaih affSetdk ectidqugkiogha referense gffect plws u (path offset
Li f ' i £ i gn h :

5003 b AAREE I RED PRl oA s ol S B Ble RPLRor gyt minus v
dicserdsnglyl wultpleswf ¥ ¢lip efBniseire @df¢dCand sutf@ad] foFfiGhe reference

?agho%fsgtgtls éifs%riﬁrahd%ESa met hod of assigning rake

I ngers 1n concentrated distribution in accordance
Wit h tAdetepsdiipl andys piioni deartnifdsll R Bdthdr the[dEH 8ffsét are elements of

e ' t ual, to,the offsef of th i st .
ey SP et LB os RN bty 1 o 3Elecingt Bt s potn offctis
theadyhligledb buf setidedtifiddesiped] qratin clé thatphth30f@sdt s e listed, the method

TN N R R —

Affsat BpaB@fily listed Sindeeekst] ABE rhéthodawntigngd td ishge834 where u is

are remajning. If at | east one finger renains
H’r?ﬁegg?ng%iequt he method continues at step 808.

Qt her I siee th@npleiyh@EBodiment, therefore, unassigned rake fingers are assigned
between assigned rake fingers by % chip increments from the reference path 306 to

offscts where no signal path was identificd resulting in increased performance when a
signal path exists at one or more offsets that were not identified by the searcher as signal
paths. The probability that a rake finger will receive a signal at an offset where no path
was identified by the searcher increases as the scattering increases in the channel.
During fat path conditions, such as dense urban environments, the likelihood that a
signal path exists between the identified si gnal paths increases significantly. Tn the
exemplary embodiment, the concentrated finger assignment is applied during fat path
conditions and a distributed finger assignment is applied otherwise where the distributed

finger assignment is in accordance with convention finger assignment techniques. As a



proceeds to step 822. [0045] At step 808, it is
determ ned whether u is less than or equal to 6.

woewonsiseyyl y, it is determ ned whether us is ePLEIUS1006/@0409

[6049]

[0050]

[0051]

chips. If uis less than or equal to 6, the nethod
proceeds in parallel to steps 810 and 818. O herw se,
the nmet hod i s proceeds to step 822 where the rake

ggers are assigned. [0046] At step 810, the path

is set equal to the reference offset plus u
(path offset = s + u) . At step 818, the path offset
is set equal to the reference fset mnus u
Accordingly, multiples of 1A chip offsets are added
aesalts phtfpacined dwing sthesrefiar ethe eicpeﬁsHeﬂﬁfnsl%lpeﬁbdiﬁil%pawakes for
nd, 818 At step .and 818 LS .. .

S5 et oS e PRarid 885t S levmitmipe the time the
bbeess ermafal istavikefthadbp atdririzgebateryNifor di ngl y, it i s

det er mi.ned her_. t he of f set aJ ready. |liste

as an h&%?lf’%\hlf lenstp‘@ A ‘QB'QI[}HmdF’F“tﬂnﬁ dhpmorg ’§Eta’tlfis“a‘%n"‘1q may be
m;iredelnﬁatdedsmg heymef hodateant oNdeFeralt SoBRo184Rs WHRI Rchhiques. For
iS a ﬁ e assi gnnment I ist of signal paths. If

EREBE Hetay PeBhofan PRI ofumationy Hgnas: bits, jggmbols, and chips

mhmdy CENkéfeitased Ahu@RoE 1 theViBo®R WedciphiBh! SEFNEdePhsented by
0048] In tg exenpl ary enbodi nent, therefore,

it gﬂEEFnFSaI? CHPHgERE I avess SlagRelir Beldaes agividsgapiical fields or

paltR1dsi Oy cobiddionthBebnicr enents fromthe reference
path 306 to assjign fingers in a concentrated
di st riiBQEs of. skal c‘ﬁ?‘dﬂngﬁhﬂ repRECCi4te ghits ther samesi Hhstiative logical

bﬁacﬁéf sRlds 1N iR uAS §h<9naﬂ E%% mﬁ@s@ﬁbé(ﬁ igd, ?nnectlﬁn with the

r esul tl@% in increased erforman en a signa
gmabedignepfs diseloged herein Bfaﬁfé@t iplazenigd ras ai@cttrqn@tehandwaeaj computer

Qé(ﬂ:\tvgi% %?atfo‘frli‘tﬁﬁatﬂ% sSb# Iﬂﬁjch pafch%lealp il rsprgt%b _4 § tev\ﬁan%eabﬂﬁy of

araeflnger W receive a signa an 0
h@rdp\@ﬁh apgh sofivlenst varieus iblysirftte/escempﬂments; b}:ut:kasmedui& circuits, and

L8 BER e B2 WBARE ol il 5 SR Dot ARRS! Whether such
ﬁlﬂcébnﬂUEdIStlhaﬂelaemegml hpaiare or sdoftwaes Vt&pé\ndsh&pon the particular

}gﬁ{%géﬁ %?% rﬁesq%f? nﬁoﬁjs%r Sc% 1&?%%38 %ﬁtgé Ir?t Frg{lll %%t?a%nln gé‘lfﬂled artisans may
aslslleglen'eme desoralmnll ﬁmdtldmerlitﬁgn fs@tyuﬁ@hﬁy@ (ﬁ'dildbddh%tﬁrnaﬂ& #&plication,

b b PR B EARER AR S5 departure from
%mo;ﬂeaﬂttﬁemdsbnnﬁnmmﬁn on finger assignnent
mance during states

t echnigues 2 result e
wher e ﬁevaﬁioélés@l R a\?glﬁg F’I?&]L%am")‘}u%% ¢igruits described in

sd.reepum clétht the denBdithadte dascRAed Mreih MHEhe & fl"eﬁéﬁfe& or performed
l e m ni 2|n the time the access _termnal is awake

Wﬁtbr %B’Ifn ﬁgprﬂﬁ?blb@f’yd |dagital signal processor (DSP), an application
specific i,ntegra,wd circuit (ASIC), a field programmable gate array (FPGA) or other

programmablc logic device, discrctc gatc or transistor logic, discrctc hardwarc
components, or any combination thereof designed to perform the functions described
herein. A general purpose processor may be a microprocessor, but in the alternative, the
processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a microprocessor, a plurality of
IiCrOprocessors, one or mMore microprocessors in conjunction with a DSP core, or any

other such configuration.



[0049] Those of skill in the art woul d understand that
i nformati on and signals nay be represented using any

wo@Rooaosss ety of different technol ogi es and t erdmUMIBE060409

[0052]

[0053]

For exanple, data, instructions, comrmands,

information, signals, bits, synbols, and chips that

may be referenced throughout the above description nay

be represented by voltages, currents, electromagnetic

Wan2e4s, magnetic fields or particles, optical fields or
partlcles or any conbination thereof. [0050] Those of

skill would further appreciatelihat the various

illustrative | ogical blocks, nodules, circuits, and

al gor iTHemssdpe p6f desaethbedor fhlg&lﬂﬂhﬁﬁtddgﬁib!ﬂdt hnt b(ﬁhnectlon with the

Q%Bailﬁn‘?eﬂnt%%ﬁg ot 1(?3%& gﬁ%ﬁ‘i’gr %ﬂ%fi’é ctgr har%ware in a software

eythildatdcand Bf a BRIBssof QorCin@Asdiibinbdists bf He@wloDi SA software module
i nterchangeability of hardware and software, various

Ay, $e¥9% i e RAMPBEEINS, {8t dREMOR, (RO  MEMOEY| {EEROM memory,

HPROOPHchRYE RefRrdlastsidad aa&%Y&vaBI%n&ifs@ AYXCDIRGNA B any other

of their functionality. Wether such functionality is

iforsn efsioraeg raedina nmsmeinghe a8t A PR TRl pHTieragp Btedie is coupled to
%)fo%gés%f sﬁ‘&pjcﬂecﬁt)béé@o% A58 i9RrnASE FRN) i WRRSEEbrmation to,

he overall system Skilled artisans nay I npl enent

tﬂma stgsager méwm urettherdiernafiventheatigragg medismf wey echtegral to the

Adek &t afncAnBLLsat HERAIRHEIERLAL R0 ASIC. The ASIC
g%é%%%%ns sho F& eegﬁ%ggpretégpas caES|ﬁ 5 A5 °AS
aregyareside an Rrusay teitmuslbo pethsfaltehtive cthe mrommrmddhe storage medium

t.r at al bl ocks,

e U Bl Yoo Bl ek RS 1 Ton i th ¢ he
enbodﬂﬁf@mrswcius d¢sosiptiothef ienlisvkoseth embmjimmmnisemouded to enable any
é)erso qug\éﬂétsﬂg% S 980G alor ﬁu; Slslegg ?gnﬁvseglp 101, . %anogs modlficatlons to
|t1matse @mlioeldnemts malltbe(n%&lh@ apparémtetbdhps‘eogﬂﬂe‘d‘mbihe aygtaad the generic

array.(F r other e | oqi g.device

SFoRibusideina Brelt Py R STOE Blser nbofistigits Sftiqus departing from
Ctlﬁmfppme ot Scopbr oiaﬂhy 1ﬁ@éﬂﬁioﬂat Tl;i)lm, tiepiesdnt dﬂﬁdr@ﬂﬁds ltnat intended to be
erform tions descr erein. ene .
DRI SRS cobeaimes sBEVE hitco Py Bols &, Satdednthey widest scope
@bh€6teRE Wit the fienciil eC S velBaties @iRylosesihi onal

processor, controller, mcrocontroller, or state

machi ne. A processor may al so be |nplenented as a

conmbi nation of conputing devices, e.g., a conbination

of a DSP and a m croprocessor, a plurality of

M Ccroprocessors, one Or nDre m Ccroprocessors in

conjunction with a DSP core, or any other such

configuration. 051294 13



[0052] The steps of a nethod or algorithmdescribed in
connection with the enbodi nents discl osed herein nmay
wheooeitssas ed directly in hardware, in a soft waPE€I/Dsmb0é/e50409
executed by a processor, or in a conbination of the
two. A software nodule may reside in RAM nenory, flash
menory, ROM nenory, EPROM nenory, EEPROM nenory,
regi sters, hard disk, a renovable disk, a CO-ROM or
aM9dt her form of storage medi um known in the art. An
exenpl ary storage nediumis coqgled to the processor
such the processor can read i nkor mation from and
wite information to, the storage medium In the
alternative, the storage nediaiM@y be integral to the
Rgg essor. The processor and the storage nmedi um nmay
NeattdSClamedisag ¢ The ASIC may reside in a user
terminal. In the alternative, the processor and the
t or age di um reside as discrete conponents jn
ot PRFRe RO L rseS SohHop FeH e U eien G mbm S e Bneer to &
dinGeCd feE Yetondan di HEifies sighalsAN LBRMLFRISRAREAIANE WEK 80N
skilled.in %ge grt t o, make of use the present
CATRSRETPED OLAIRRY PEtedERT R CRSHHET Q2 FHeEcdHitodi ment s
will be readily apparent to those skilled in the art,
and the generic principles defined herein may be
dppl | ¥ ERPARULFOBABEAL nENt S Wi t hout departing from

the spigd s@bcte eogrffred H)eldbﬁ‘m?ga[ dﬁltgfohligg Bf’ﬁlenttiﬁ'&l si%ne%l I?gths from a

present i nvention is not 1nten Imted t

dispHEiteE in thesnpwigtusetheildembified sienaly nushsdeyiraiénie pffsets;

wi dest i i i NG . |
Feat ur'eat GG SPROBE Shamurid 1aa] % REAPRERGRE - RE b8
ehrgoniration of the plunalikeofridendifiedrsignahygaths;zasdi gnor

fi AR5 | ' tQ & Lir
oF 1 set i B ARECAG BubAKELARP WD ild BRI B dribh Hdeteoted, o
souwntrateddinget hssignoomt énassigni b feast orsd phalfingat ths: timeofiset

' k ] 2. .
S G R E T S

plurality of identified signal paths froma
ransmjtter to the apparatys, the identified signals .

Bht he ArsurrghRs farcsPRBBREMIS clap % alirin dhecipparl Rlciror i

configuyed edddtectdird B2 bath doatlitipattasaportlh hi@bebaSidehtifieddsignal paths

capncentration of the plurality of identified signa
8§&W%?’§HHW5%Pther assi gnor configured to assign,

when the fat path condition is detected, a

4, An apparatus in accordance with claim 3, wherein the fat path detector
comprises:

a detection filter configured to generate a filter output based on a concentrated
path indicator and a previous filter output; and = .

a filtcr output cvaluator configurcd to gencrate a fat path indicator indicating a

fat path condition when the filter output is greater than a threshold.

5. An apparatus in accordance with claim 4, wherein the fat path indicator further
comprises:
a time window path counter configured to determine the number of identified

signal paths within a time window.



concentrated finger assignnment to assign at |east one
rake finger to a tine offset between tine offsets of

wo w7e533e@l pat hs of the plurality of signal peeTiES2086/060409
An apparatus in accordance with claim2, wherein the
fat path detector is configured to detect the fat path
condi ti on based on a nunber of identified signal paths
within a tinme window. 4. An apparatus in accordance
WA claim 3, wherein the fat path detector conprises:
a detection filter configured to generate a filter
out put based on a concentr at ed15path i ndi cator and a
previous filter output; and a filter output cval uator
éonf i dur ebatatugarnecadance Wb chan!s, whdieda b a¢sponst efthé detection

. i.5:L,on when the filter output is greater

?ill]tgﬁfséﬁtaﬁérbgg%%gé\?ﬂh& An apparatus in accordance with
clai m 4, wyénetr 95ytrel at0frh)) vtedd ¢ad 0e flter biiit, n is a wake

rises.. a tinme w ndow path counter.configur to i
GOHBE B ol i BhRG P RBiey FPBrAchifatth peteressh orminal,
and Priethei mdder 66384 withiba tiAle wapgawat us i n accor dance

with claim5, wherein a response of the detection
filter is in accordance with: y(n) = .95y(n-1) +

705P( nhn apeatas th dccokd¥@od wWith@laifi Rvflereid the déte¥RtErilter comprises
occurrenc an access term nal nmeasured from an

F%’ 1[eaﬁnilpi’§?°| srgrse (KR Lfilkgss terminal, and P is the

nunber of paths within a tinme window. 7. An apparatus

%n accordance with claim 3, wherein the detection

i 1t e TICORBTaTedE agcqpmecevitiplamad, Résisénte FIR) fHjer is configured to
bvdrh@d the Qﬂtelbﬂutgﬁp@ilﬁéﬁitﬁ BrasGRaR gﬁtﬂﬁﬂt Yhuelaim7,

wherein the FIRfilter is configured to average the
filter output values with previous filter output

yal uepq %aﬁﬂ;sﬁﬁ REESHMe WitREGHR %a?f_ﬁgrem f ffi‘lg%k gglséﬁmr is

wher ei n e finger assignor I's cohfigured to-as
pKiRurehigeassigh salts firmgeot fosdins offkets dEivtenfifiedsighgnmihs and to time

B8atHS g 4%y L %}; ncrenents from

a ref%r ence%ﬁéﬁ?%@?ﬁ&ﬁ%&eﬁé%% aérlg)fa ths' in

accordance with claim 2, wherein the finger assigner

ys fur f.] assign rake fingers only.to .

19 e Eop AR h AR B U T B R et is urther
configured to assign rake fingers only to time offsets of identified signal paths when the

fat path indicator indicates a distributed signal path condition.

11. A rake receiver system comprising:
a path searcher configured to identify an energy and a relative time shift for each
of a plurality of pilot signal versions of a pilot signal transmitted from a transmitter to
_the rake receiver system to identify a plurality of identified signal paths from the =
transmitter to the rake recciver system;
a fat path detector comprising:

a detection filter configured to generate a filter value based on a previous
filter value and based on a number of identified signal paths within a time window from
a reference signal path corresponding to a highest energy pilot signal version; and

a filter output evaluator configured to indicate a fat path condition when

the filter value is greater than a threshold; and



fat path indicator indicates a distributed signal path
condition. 11. A rake receiver systemconprising:. a

W@ ai0/053838 cher configured to identify an ener geCHOS2086/060409
relative tinme shift for each of a plurality of pilot
signal versions of a pilot signal transmtted froma
transmtter to the rake receiver systemto identify a
plurality of identified signal paths fromthe
Pt@Ksnitter to the rake receiver system a fat path
detector conprising: a detection filter configured to
generate a filter value based Hh a previous filter
val ue and based on a nunber of identified signal paths
Wi thin a tianfingsr askdgndr configureé teasigerake giralvepfinfers at time offsets

orrespondi t.0 a Qi ghe ener pi |.ot_si gnal e
BEmB R anid%e Fnf pHr 6T ProdautiegRaR Wi e it agth gpndition is
imtltz@ed.e a fat path condition when the filter value is
greater than a threshold; and051294 16 a fi nger
assignor configured to assign rake receiver fingers at

tpme of faetrscddrirWpatmdh ab&R8indeWRith t1aEn Qfi f WBESinOfhe Fhteath
identified paths when the fat path condition is

P
ﬂﬁ@F@ﬁ@ggﬁrfgm@ﬂ&#%ke recei ver systemin accordance
W th Gltah&dddowbah blntePodfifur&PloiAGhBRd B tudiUeR6F identified
conprises: a tinme w ndow path counter configured to
gienal pathewithid g\ &¥ndgwi denti fi ed si gnal paths within
a tinme window. 13. A rake receiver systemin
accordance with claim 12, wherein a response of the
det ecth Bikerpealear sysferrin aeederasceitipleln 19( wherein a response of the
dR¥iS )terﬁsix@é?&o?&anc%\’?&{h‘? y is the filter output, n

i fi
is a maQe occurrence an access term nal neasurqd
from an i nixx(hbt i Ya(i-dh+obSR(ny vere g ds therfiiten ahitpubimdis R wake

'oémhjr']eqlcg g?’&? Ea«%fss igﬁﬁﬂ{(ﬂ Iﬂegglrgé] %ﬁl arpﬁﬁ’gﬂﬁiz\ﬂi&b bf]thg Iagcess terminal,
trme w ndow. : rake recelver systemin accordance

wid R is theei mandl8r ofiidentfind sigeal patigewithinghe hiore wimdow.

configured to assign rake fingers to tine offsets of
identified signal paths and to tinme offsets at half

dhi p idcakemrectiwerfsysioman ned@dameevish glaih 1patvherelbthe Aimger assignor

I T ICHTNRC RER RACHE  —.

offsets at half chip increments from a referernce signal path.

15. An apparatus comprising:

a searcher means for identifying a plurality of signal paths from a transmitter to
the apparatus, the signals paths having time offsets from a reference signal path;

a detector means for detecting a fat path condition based on a concentration of
the plurality of signal paths within a time window; and S .

an assignor mecans for assigning, when the fat path condition is detected, at Icast
one rake finger to a time offset between time offsets of two signal paths of the plurality
of signal paths.

16. An apparatus in accordance with claim 15, wherein the fat path detector
comprises:
a time window path counter means for counting a number of identified signal

paths within the time window;



the apparatus, the signals paths having tine offsets
froma reference signal path; a detector neans for
waeledoosisey) a fat path condition based on a PCT/US2006/060409

concentration of the plurality of signal paths wthin
a tinme w ndow, and an assignor nmeans for assigning,
when the fat path condition is detected, at |east one
rake finger to a time offset between tinme offsets of
OW39%i gnal paths of the plurality of signal paths. 16.
An apparatus in accordance with claim15, wherein the
fat path detector conprises: altime window pat h
counter nmeans for counting a nunber of identified
si gnala pmh hmmﬁet leivaluttoe rheéane for Bdduatiip] #@4ndbea qfaitlbntified signal
g h1n gtor .eans for evaluating the nunber of

entl Iﬁ%&ilr%é’i”hs within the tinme w ndow, a
det ectai dhﬂecfhlohtﬁiterﬂ‘ﬁéﬂms fﬁloger@edlﬁfgazt filtgr authid b&ed @utthelconcentrated
based ontthe concentﬂﬁg E’ h |nd| cator and a

ti’\}flg’ﬁgofﬁ?‘?gpreovb‘f‘b CTOHPY 9% t er out put eval uat or
me ans af filteresiAputadviaN@tdrh@edns! fof EvauhtMg tHeoﬁl@@rlﬁﬁlﬁlt &o &enerate a fat
fa%ln th |ndlcator [ dIC ting.a fat pa{1 ﬁgondltlon

ndifetar, PEiEAtRg @ @y whea ihe, TR QUHBE §s greater than a
Hrestdd.access tern nal for operating in a w de-band
code division nultiple access (WCDMA) conmuni cati on
system the access termnal conprising: a rake
rnecei vaf adiayd @ﬁnﬁapfdébﬁéﬂahﬁ H a %&@bﬁlﬁf@ddé%ﬂgfoﬁgﬁﬁlﬁ le access
t he rake receiver conf ure% to process a plurality 8
éW&%MA)é&O%%Cﬁfonasystegh ahe yocaysstiapinabicaRsHing base
stati Qr}aﬁ@retcgﬁreﬁﬁé%ﬁ?ﬁgabﬁfréﬁt?%lfrﬁ&dr&é@@ﬂfY rst’Yhé Ee recewer
rake receiver fingers searcher contigure
eRfigured toprosersagyuraity of ﬁimaétvplﬂﬁe)ﬂsloﬁé sigmial trammtte@ﬁhm a base
@{aﬁ@n IP& er%!chés}é t dﬂ#l'a‘ﬁh rec‘éeg&;@llb VL ?él&' E%C&il i x%:eg‘so t
signal transmtte foma transmtter 1o the
t er mi Aaglath searchen Wli@gtmertmdalhufb/;anwﬁlergj/smdl af riekadive mgrraalhift for each
0 e
PER B EODrRDS: 308 RS M B BEFRRRb R P cabmiteer o
terdccgusrtenininel tgadetiy e plurhiitytafrideraified shamegathy fram the base station
R B\Y a%?s filter value and based on a number of
I dént d'srgnal paths within a time w ndow from
a fat path detector comprising:

-

a detection filter configured to generate a filter value based on a previous
filter value and based on a number of identified signal paths within a time window from
a reference signal path corresponding to a highest energy pilot signal version; and

a filter output evaluator configured to indicate a fat path condition when
the filter value is greater than a threshold; and
) - _afinger assignor configured to assign the rake receiver fingers at time
offscts between at least two time offscts of the identificd paths when the fat path

condition is indicated.

18. An access terminal in accordance with claim 17, wherein the fat path detector

further comprises:

a time window path counter configured to determine the number of

identified signal paths within a time window.



a reference signal path corresponding to a highest

energy pilot signal version; and a filter output
wearsasss configured to indicate a fat path ceemiU$1006060409

when the filter value is greater than a threshold; and

a finger assignor configured to assign the rake

receiver fingers at tine offsets between at |east two

time offsets of the identified paths when the fat path

#tion is indicated. 18. An access terninal in

accordance with claim17, wherein the fat path

detector further conprises: a 1§ ne w ndow pat h counter

configured to determ ne the nunber of identified

dPgnalApadchss withinrhinsactomiened with\wl«n1I89 Ahefid 8 response of the

AcLERSn H %E&P" grglicégﬁ%an%% ance w th C! aim 18, wherein a

ec

response filter is in accordance

WI t h y( n) yn) %535@(111—11) ++051€{5P(Wﬁe,re ymgthe filter Sutp€ n is a wake

ut th
bl Sk Bctor B FrORRC R T 28 e GitHopA G s terminal,

ted Bis dle, nuattebr B identified sigablegatiof withianhé finkdvimdgwal
paths within the time w ndow. 20. An access term na
in accordance with claim19, wherein the finger

aesi grof adc8ssGiithingUine@cdi@af&SWHR cladie€ of WASRNAS tHeCfiﬂ e{:rﬁsmgnor is
off ts of |den%#f|ed signal paths and to tinme offsets

red {raspien ek HRers I wemoaispis o idsEided sigmal paihe #nd to time

zmets ADhAPBIEH F#Smbiits TR0 h HSBEB YA %Balcﬂa% m 17, wherein
the finger assigner is further configured to assign

rake fingers only to tine offsets of identified signa

pat hs Ahghatdigs fdlcch@bhcd With EBIAM 7, QbR 82 %bggr (e_tﬁsigner is further

‘ dlstrlbuted signal path condition. 22. A nethod
serfighedity #salen TricrBngess opiyrig dinas offyees efidpified signal paths when the

ERPRIH Hlultor iflltd ¥ iR b bhih Rhallant ! T ed

signal paths froma transmtt apparatus, the
i'dentified signals paths haV|ng time offsets froma

281 o1 AR ac SERE HileBeil AL R WD OB, DRRRY.

on a concentratio uf a
si gnalidgnsifyisg amdahwfgdemgiedml phths frain @aainsmmer to the

R N AT —
ti me detfeseg bétt\pethncdnditiondidssdds aabntantratiog Bﬁ‘cheqﬁm’ﬁﬁty of
PJenEHed gﬂgﬂglaﬂaltﬁsy ar?(i signal paths.

assigning, when the fat path condition is detected, a concentrated finger
assignment to assign at least one rake finger to a time offset between time offsets of two

signal paths of the plurality of signal paths.

- 23. A method in accordance with claim 22, where the detecting comprises detecting
the fat path condition bascd on a numbcer of identificd signal paths within a timc

window.

24, A method in accordance with claim 23, wherein the detecting comprises:
generating a filter output based on a concentrated path indicator and a previous
filter output; and
generating a fat path indicator indicating a fat path condition when the filter

output is greater than a threshold.



23. A nethod in accordance with claim?22, where the
detecting conprises detecting the fat path condition

whamens3sss a nunber of identified signal paths PET/OE00&060409

time wi ndow. 24. A nmethod in accordance with claim 23,
wherein the detecting conprises: generating a filter
out put based on a concentrated path indicator and a
previous filter output; and generating a fat path
PH@Ptat or indicating a fat path condition when the
filter output is greater than a threshol d. 051294 19
25. A method in accordance witH clai m 24, wherein the
detecting further conprises: counting the nunber of
Rdent iX nethosl igraaborpatdeswiﬁ tlaim 28 hehtieirethwidetoting AGtheAcomprises:
met hod in.ac ordance erein the
gener SPPREPR ﬁs ngg}]i’g é@ %%%a%@ﬁﬁ’tsg%i‘#&? e vdadow.
generating a concentrat ed pat h |nd| cator val ue of one

en the nunher of |dent|f|ed hs within
thr ce ARHPTR R 2P %feﬁ} EEReTE g thg concentrated
pathahdicatos camprisesa concentrated path indicator val ue
of zero, otherw se. od in_accgordance with

t
claim %ermraeq%wwfﬁ’e%@&@% Trdug of engy whieh fhigumber of

@cmmaﬁlea @ﬁgnep;smﬁvitﬂﬂl thife% chi 5ﬂstcﬁfth@fﬁtqf§?fécéyﬁﬁt§§sf e@kf@fﬁ@g or equal to

wth y(n) =
émaglﬁlta C%ICF%traée%a%B 1%641% %41%0%%@*9%@@@65 t er ni nal

neasured froman initialization of the access
termnal, and P is the nunber of identified signals

B4t hs Aiteethed ihaccprdscawHE SHm2s, wherrip Hesednerating the filter output
a&ﬁghg@s,rgeﬁemlhg 115 ﬁ!téP o%féput\m §6&rfariol %ﬁﬁ;‘?@g : Sgﬁy(n 1)+ .05P(m),

onpri ses assi gni ng ringers to ti
“d’@?ﬁ ¥ 14 the fidtey puiipul atlﬁs vse@ﬂm oceurrénee offh gegess tarmirdl fneasured from

GhiRhRSHBTRR R {400 t‘éll?I%IIEE fal% B %e%lugxﬂ?elr of ?&elﬂtiﬁed signals paths

within the time window.

28. A method in accordance with claim 26, wherein the assigning comprises
assigning rake fingers to time offsets of identified signal paths and to time offsets at half

chip increments from the reference signal path.



