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respectively. Each searcher may be operated to process the received signal to search for

strong multipath components. Each finger may then be assigned to process a different
multipath component of sufficient strength. By assigning a number of fingers to process
a number of multipath components for the channel and combining demodulated
symbols from all assigned fingers, more of the energy in the received signal may be
collected for the channel and improved performance may be achieved.

[1004] Each multipath component is associated with a particular propagation delay
and a particular time of arrival at the receiver, both of which are determined by the
signal path. Each active finger is then associated with a respective time offset that is

determined by the arrival time of the multipath component assigned to the finger. Each
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SUMMARY

[1008] Techniques are provided herein to poll fingers on a channel to determine
when the last finger has finished its processing so that the demodulated symbols may be
processed by subsequent stages. Fingers on the channel refer to fingers for which

demodulated symbols are to be combined to obtain final demodulated symbols (e.g.,



denodul ated synbols are to be conbined to obtain fina
denodul ated synbols (e.g., WO 2004/112272
WEMAWB2004/ 017160 3 fingers assigned to proCcESEUS2004/017160
gi ven data transm ssion). Theﬁe techni ques are
especially applicable when the fingers perform
pr ocessi ng i ndependently and/or at different tines.
Q&ghsﬁé{edt@?}ocfekﬁg ?fveﬂ @ﬁﬁrtfﬁlnﬁlﬁisbi%ﬁ) FResB AdhniquBISE especially
on the channel is polled d finger conpares
appdiceblavehenrihofingers perfanint moq;eﬁéms nmeeendmﬁy aed/o1oat different times.
00 158 1o a2 UEEABEh G pgB s Rl pote.
polldefnder B&ﬁf)afe§ itsl &@l‘é&ﬂfeﬁﬁaﬁdﬁﬁﬁiﬂa&te sftata &ﬁbnmfuohlﬁ‘or thB €hannel to
polled finger is the flnﬁgr currently considered

fiprénmag twhetheger not iteis the fast Sggeremm thegdunnglydarap, emlzadlment the
bOTEAHAES DARET 1l Bhec ) RO AR 1Bl percuran

p@hﬁc&ﬁecﬁﬁwthﬁdm ﬁng%r (ﬂbe,Sthe Cimegeriasti fiigeDa(Pdhé balled findes is later
t he I ast finger because thr%ﬁcurrent | ast finger

H8 the,gurent &%@@aﬁr 5% {6 2 meerstarhp shpans! hﬁtwgteqen pglled and none
PSR atRs: Aoy g IR I el BoRhPYR o e v

bedmxemaved)n for the polled finger, and (2) the

LEVTRE \ o BiepalfE RsEeblslreres o e ghesn i ) BEing Mormation
B}ethé tcﬁarﬁlel rgf @fd&ﬁh'\@lﬂl ﬁﬁrstats enfeﬁhatﬁgl fok RigkeHolied %&g@ﬁtaﬁa (2) the

channel state information regard ess .
dbmodwlated; symbels tphevigest byethefriotigd finger mAy be aarkdd asgwing ready for

QL] he . .
o hlend Rros Pifthgd oEk iy MR ARR foF ChtBe 5 irdey i ppdated with the
BiRlngE] SRtSHRbMTAHON rédardibls JARAMNNSSr hdiAhepolldadhdeerds theBst finger.

nat ure, and advantages of the present invention wll
beddhe VYasiausaspretsernd embedimerts adtthe invgnides atei deserdred in further
gt%ﬂfb&%W bel ow when taken in conjunction wth the

ramngs in which like reference characters identify
correspondi ngly throughout and wherein: [1013] FIG 1

shows a bl ock di agram of a base station and a term nal
ina wirel BRI dgEﬁGRQPTJQN)QFéEHE DRAWINGS2

iﬂﬁﬁ rﬁ&%ﬁﬁ%&?g&ﬁ@e %faq g&gg}qgéj?glo?ttﬁf PEP ]f()]é? tlghgvﬂlsbecome
é’\’gpp'%f’eﬂt M tHeUddBled ded@ibfibn %étqérth%kfw q’héxgta‘ﬁéﬁ‘{‘ﬁ E(Vl?unctmn

ments of an output buffer for a channel
W@ theD dsinwings mewr kilmeh dikef irefatende nelvwdctare dldslytlﬁyo Icsrrespondlngly

- Wbl @i AGSh: T a0s;

[1013]  FIG. 1 shows a block diagram of a base station and a terminal in a wireless

communication system;

[1014] FIG. 2 shows a block diagram of a demodulator;

[1015] FIG. 3 shows an exemplary received signal;

[1016]  FIG. 4A shows an input buffer;

[1017] FIGS. 4B and 4C show two embodiments of an output buffer for a channel;
[1018] FIG. 4D shows marking of final demodulated symbols with last finger flags;
[1019] FIG. 5 shows the polling of active fingers to determine the last finger on the
channel;

[1020] FIG. 6 shows a demodulator memory; and



[1019] FIG 5 shows the polling of active fingers to
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[1025]  The modulated data is then provided to a transmitter unit (TMTR) 118 and

conditioned to generate an uplink modulated signal. The conditioning may include
conversion to one or more analog signals, amplification, filtering, and frequency
upconversion. The uplink modulated signal is then transmitted via an antenna 120 and
over a wireless link to one or more base stations.

[1026] At base station 104, the uplink modulated signals transmitted from a number
of terminals are received by each of one or more antennas 150. Multiple antennas may
be used at the base station to provide spatial diversity against deleterious path effects

such as fading. As an example, for a base station that supports three sectors, two
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implement Q “virtual” fingers, where Q may be any integer one or greater.

[1031] As shown in FIG. 2, the data samples for each received signal are provided
to a respective input buffer 208, which stores the data samples for subsequent
processing by finger processor 210 and searcher 230. Input buffers 208a through 208n
provide the data samples to the finger processor and searcher as they are needed.

[1032] Searcher 230 searches for strong multipath components in a given received
signal and provides an indication of the strength and timing of each found multipath
component that meets one or more criteria. Typically, searcher 230 searches for the

pilots transmitted by the terminals to find these multipath components.
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new fingers from searcher results, remove assigned fingers or add new fingers, and so

on. The design and operation of a rake receiver such as that shown in FIG. 2 is
described in further detail in the U.S. Patent Nos. 5,764,687 and 5,490,165.

[1036] FIG. 2 shows a time division multiplex (TDM) design for demodulator 154.
For this TDM demodulator design, a single finger processor 210 performs all of the
required finger processing (e.g., descrambling, despreading, data demodulation, and so

on), and the Q fingers are implemented in a TDM manner by the finger processor. For
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(104Y] PatEIG: AR SMS &n firifut BREFOLOSD vehible billy'6d Sne EBFPut buffers
208a through 208n in FIG. 2. The received signal for each base station antenna is

digitized to provide data samples that are stored in an associated input buffer. The
finger processor may then be operated to process a given segment of data samples over
and over for multiple active fingers. For example, data sample segment 412 may be
processed once for finger 1, then again for finger 2, and so on. A pointer IP may be
used to indicate the start of the segment to be processed. The IP pointer may be updated
(advanced to the right) at the start of each finger cycle. Another pointer IW may be
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 times oF Hpimassighed pbaksatlnqrrticlie theedi fbsenpw between H, outpet buffer
SRRt PoBUER iR S R Wl e
&f EhedSHkBNed pbaksPr HC®RHSr 1 is used as reference, then the following can be
established: E,-F ~T,~T,, and so on, and F;, -F ~ T, - T,.

[1045] A pointer OW may be used to indicate the next location in the output buffer
to be written to by the first or earliest finger on the channel. The output buffer pointer
for the activated finger is advanced (to the right in FIG. 4B) as the demodulated
symbols are provided to the output buffer. The activated finger would be deemed as the

first finger on the channel if its output buffer pointer is equal to the OW pointer, in
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Ol £ Wik il (o2 bant A, 1206, Oftd ARRRYIERE pbihters for the
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HO48Li atFed tlmhﬁlm«b‘ﬂemc(dulaftoraimignabscaihﬁd raheve theofingepprocessor may
l‘):e operateg to 1mpie er)lt a number o¥ ﬁngers ®th general, each finger may be assigned

to process any multipath component for any channel. Moreover, each finger is
implemented independently and may not be aware of the existence or state of the other
fingers.

[1049] Sufficient state information is maintained for each active finger to allow it to
(1) perform the required processing and (2) provide the demodulated symbols for
storage and/or accumulation in the proper location of the output buffer. Sufficient state
information is also maintained for each channel to (1) allow the active fingers on the

channel to perform the proper processing and (2) allow channel processor 250 and other
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activated finger’s state information and the associated channel’s state information, both

of which are stored in a demodulator memory 260. Channel processor 250 may initiate
processing on the demodulated symbols once they are marked as being ready for
processing by the last finger on the channel.

[1053] FIG. 5 shows the polling of the active fingers to determine the last finger on
a channel. In this implementation, the active fingers are cycled through in sequential

order (e.g., based on their assigned identifiers), and each finger is polled for last finger
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@ﬁﬁg&ﬁtﬁg RAM l%ﬁsRAM) imuseaqmtd% ﬁﬁﬁéﬂ e Eﬁoﬁﬂ‘a{tmfn' 3P @lfe active
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1fn|fc;] ation ¥or a c%anne:}s pfnoa(t:negr(rjlgodnnent each HotiVE ﬂnger is associated with a

respective finger state register 272 that stores various parameter values for that finger.
In an embodiment, each channel is similarly associated with a respective channel state
register 282 that stores various parameter values for that channel. The finger state
registers for the active fingers and the channel state registers for the channels are stored
in FSRAM 270 and CSRAM 280, respectively. In general, the finger and channel state
information may be stored in any memory unit.

[1057] Table 1 lists the fields of an exemplary finger state register used to store

finger state information applicable for last finger polling. In general, the finger state
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4 fi
menory unit. [ fogeinitghsk %gqfskqts the fields of an
exenplary finger state register used to store finger
state information applicable for |last finger polling.
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B
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Finger “State Regl st er
current last finger is the finger indicated as being the last finger on the channel by the

channel state register. The activated finger also stores an update count in the Update
Count field. This update count is incremented whenever the channel state register is
updated and may be implemented with one bit, in which case the incrementing equates
to simply toggling the bit. The Last Finger ID and Update Count fields are used to
detect for an “orphan” last finger, which is a finger that was the last finger but has since
been removed from the channel and no longer exists. The use of these various fields for

last finger polling is described below.
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activated finger is the current last finger on the channel (step 720). The activated finger

is the current last finger if the Finger ID for the activated finger is equal to the Last
Finger ID in the channel state register. If the activated finger is the current last finger,
then the process proceeds to step 730.

[1062] Otherwise, a determination is next made whether or not the activated finger
is later than the current last finger (step 724). This determination may be made by
comparing the output buffer pointer for the activated finger against the output buifer
pointer for the current last finger. For the output buffer design shown in FIG. 4C where
two banks are used in a wrap-around manner and where symbols are stored from left to
right as described above, the activated finger is later than the current last finger if either

one of the following two conditions is true:



each channel may include other information that may be
used for other purposes, which is not shown in Table
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. F .
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channel state register AND (b) the Finger Offset for the activated finger is greater than
the Last Finger Offset in the channel state register.

[1065] Conditions 1 and 2 may be determined by (1) setting a first temporary
variable same_bank to True if Finger Bank is equal to Last Finger Offset, (2) setting a
second temporary variable larger_offset to True if Finger Offset is less than or equal to
Last Finger Offset, and (3) setting a third temporary variable lafer finger as the
exclusive-OR (XOR) of larger_offset and same_bank. The activated finger is later than
the current last finger if later finger is True, in which case the process would proceed to
step 730.

[1066] If the answer for step 724 is no, then a determination is made whether the

update count is the same since it was last checked by the activated finger (step 724). As
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answer for step 724 is no, then a determ natlon S

thedl eomwmmbas vallid if (i) dhe eurcant fest fingerhenetaissig AND jeither (2a) the
%ﬁd ngﬁ § 6ﬁd(2€ythte I}Jeng agt f/&ézaj jgc%l {sl P& {f%eegugezn%)last finger is
detected to be missing by the activated finger, then the Valid Poll of the channel state
register and the Finger Valid Poll of the finger state register for the activated finger are
both set to False. The False value for the Valid Poll will cause the polls for all
subsequent fingers to be considered as not valid. When this same activated finger is
polled again in the next finger cycle, after all other active fingers have been polled, the
False value for the Finger Valid Poll will allow the poll to be considered as valid, and
the Valid Poll is updated accordingly. The Finger Valid Poll and Valid Poll are thus
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follows:

this_finger = True IF the activated finger is the current last finger;
later_finger = True IF the output buffer pointer of the activated finger is later than the
output buffer pointer of the current last finger;
. same_update = True IF the update count has not changed since it was last checked by
the activated finger;
last_finger = True IF this_finger OR later_finger OR same_update;
missed_finger = True IF same_update AND (NOT this_finger);
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follows: this f nger = True |IF the activated finger is
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have discontinuity in the last finger markings. For example, the demodulated symbols

r ent
IEnce on all final

—nq

in section 444 are older than the demodulated symbols in section 446 but have not been
marked because the last finger was missed for these symbols. In this case, if the newer
demodulated symbols in section 442 are marked as final demodulated symbols, then the
older demodulated symbols in section 444 are also marked as final demodulated
symbols (not shown in FIG. 4D). The processing by subsequent stages can then be
performed on all demodulated symbols up to the latest ones with the last finger

markings.
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[1080] The last finger polling techniques described herein may be implemented by
various means. For example, these techniques may be implemented in hardware,
software, or a combination thereof. For a hardware implementation, the elements used
to perform the last finger polling (e.g., last finger determination unit 220) may be
implemented within one or more application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAs), processors, controllers,

micro-controllers, microprocessors, other electronic units designed to perform the

functions described herein, or a combination thereof. The memory umit (e.g.,
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[ es my

%ﬁog% g%ﬁc'smtér& §&7§1] th;_ Eﬁn ﬁl?é vaédr 12(%%[ fe?tﬂ%%s r#‘r}r%rlfgsgg Pllgﬁy
systens For exanpl e, these techniques nmay be used in

ime division nultiple access (TDMA), frequency
HIOW'El onWHAT IDCLAMEDIS: FDVR) , and ot her wirel ess
comruni cation systens. A CDVA system nay i npl enent one
or nore standards such as WCDMWA, |S-2000, 1S-95 and
| S-856. A TDMVA system may inplenment one or nore
standards such as GSM These standards are known in
the art. The techni ques described herein may al so be
used for downlink transm ssions as well as uplink
-transm ssions. [1079] The polling techniques described
herein may al so be used to determ ne other
paraneters. For exanple, these techniques nmay be used
to determ ne whether or not a




gi ven channel is valid. Polling my be used to
efficiently determ ne various paraneters when

wordosiipd2g2 f i ngers are operated i ndependent|y. PAD883004/017160
The last finger polling techq#ﬂues descri bed herein
may be inplenented by variods neans. For exanpl e,
t hese techni ques nay be inplenented in hardware,

software, or a conbinationcil . For a hardware
i mpl ementation, the elenents used to performthe |ast
finger polling (e.g., last finger determ nation unit

220) may be inplenented within one or nore .
appl i tat i of dspiceiopprablerte dgierning adast fingeron(geharagl, comprising:
digit [ / > P ol S|
or oceL EenR S0t oBGAR ARGt HEREbrmM R 1P iy and stte
i(iﬁthaa'Sn (ol siprality ef iﬁlgefsng?lt?(mdﬂnel; gade arrays .

FPGAs), processors, .contr ers, mcro-contrallers, ..
mi cr o@iaéfc Agterngingon eIk g nperaging _G%Pﬂﬁgacéﬁé therrurality of

r [ I

B D Kb ffhe ARRE Py I RORLSRCT RIRL Dt Blacfgp the chamncl
B436d bil fiRXTRe REFINUIBRAGTEY the ¢idhel 4 the stattuhformatiorefop the polled

60) used to store the finger and channg] stat
v dRRan R R ayPobE: ool EREB® GFiEH 08 foJ o B fgger on the
tieqhgol ogi es such as RAM Flash, and so on. [1081] For

a software inplenentation, the last finger polling nay
be perforned wth nodules (e.g., procedures,

funct jons, .and so .t hat. perform.t.he functions

descr #'bed E@? g?vﬁ(fe %%alﬁlrhggé St ﬁ%m?%‘f‘mg‘ast finger

pol || fdeds€ofie ﬁn%dﬂ ProtieSoe SperSIMAD impleflett the pluriy oF€ingers.

i npl enented with software nodul es. The software codes
may be stored in a nenory (e.g., nmenory unit 162 in
FIGS. ;1 an d I .
contr 31 1 or Tty ARARELE Sthofbly BBl RAGAERTAEr Brocessor s
whdritive tb heplereacts pluralityeX fiapaabsing antehivisioaaadtpliex (ThM),

whi ch case it _can_be conmmuni catively coupled to the
prdbwbeeigreach af the plyrality offagers palled phshamplemented hyithe at least

vi ous description of the disclosed
Eé#g%@er %t%g&?{se provided to enable any person skilled
in the art to make or use the present invention.
Vari ous ificatipns to these enbodi nents w.ll_ be
endify apLs diic o S AR 08 YA IREAE ordhe e

GRNEHLG dPehRiRE dakihfed 1hakeid finpy, be applied to
ot her enmbodi ments "wi thout departing fromthe spirit

or scope of the invention. Thus, the present invention

IS no i ntended to. be |ljm.ted o the enbodi gent

Shownher oFRe Bted & myb “Uistop Baolfa Bpaa FEcdgp e tho tas
£056 115t Pblled filgdr REth FinBéd dakRstlReshsiiRwRl asfigalast fafper.

‘di scl osed herein. [1083] WHAT IS CLAIMED I S: WO

2004/ 112272 PCT/ US2004/ 017160

6. The device of claim 4, wherein the polled finger is deemed to be the last

finger if the polled finger is later than the finger currently considered as the last finger.

7. The device of claim 1, wherein the polled finger is deemed to be the last
finger if remaining ones of the plurality of fingers have been polled and none of the

remaining fingers is deemed as the last finger.



20 CLAIM5S 1. A device operable to determ ne a | ast

finger on a channel, conprising: a nenory unit
wop@rali2ve to store state information for the PCEDSD4/017160

and state information for a S#Prallty of fingers on

t he channel; and a last fing determ nati on (LFD)

unit operative to poll each of the plurality of

fingegs, deheadiieotMSINERwiRfciRBe stREiPONnl£idn b6 Ehdrtel is
the | ast finger on the channel based on the state

inpdacedrmuithh the stage informagiondercthe pelipd: finges ifdhepolieddingst isglgemed as
B%ﬁ igg olled forger, and indicate whether the

2 fger is determned to be the |ast finger on
the channel. 2. The device of claim1l, further
conprising: at |east one flnger processor operative to
i mpl efent  Thedpiien of dlaipn bvhereiy ied FD guit ifartgenoneetiye to
%&k%@ 'sta %foq'lnr:l 18%206'3{1? #cﬁ?ea %gllellae{sb&]gr? ﬁ}el%gag(g rﬁiz’glglgatloﬁ for the
bmﬂmdd|V|S|on nultlplex (Ttma and wherein each of
the plurality of fingers is polled when inplenented by
the at |least one forger processor. 4. The device of
cl ai
dont 1] ca o F Ao FRASPL SR TN it W kR SRARRE
fndrcgmwh&herﬁpmbdks\prmadm bytha lpnﬂeﬂ fimgee aed readshfor puitsleqmbnt
finger is deened to be the last finger if the polled
Pﬂﬁgﬁmgrs the finger currently considered as the |ast
finger. 6. The device of claim4, wherein the polled
finger is deened to be the last finger if the polled
fingetlis Ihe deviechefielaitrel,ihetpin theustatemformation doikbe elpnnel is

t.he | ast n ce, of i.m erein
PR l ragrogeehantiiots bl Spe it K0 S e
pRIERItH bﬂﬂndglﬁ@ﬁ sfired 1hea REpHcale fiNgefstald RERIes. have been
poll ed and none of the Tremamining fingers is deened as

the last finger. WO 2004/112272 PCT/US2004/017160 21
8. The, devirgeqgfe Ebal R Ehlphlifest 2t e

i nf or imati on nﬁe 'd wwth the state

i nf or pEbaiptt Budfer bﬁﬁa@ﬁi {ossebré dérgedtulatéd by1rbgle Floattht | phgﬁtty of
i s deemed as the last fin %P . The device of claim
fingerhayherein @ﬁ@oqi_tﬁeieé §ybpls Trogy ?aﬁb ©of B’Gé’rhéfﬁlﬁé’é’ fifgigers are stored

9&%} gc%ﬂﬁft&@%h egsﬁpg?% s f0he e H@Hgmﬂ’e?d finger

ased e state I n tion

13.  The device of claim 12, wherein the demodulated symbols from each of
the plurality of finger are stored or accumulated at a different starting location

determined by an arrival time of a signal instance being processed by the finger.

14.  The device of claim 12, wherein a first finger on the channel is
determined based on a pointer maintained for the first finger and a pointer maintained
for the output buffer, and wherein demodulated symbols from the first finger are stored

over existing symbols in the output buffer.

15.  The device of claim 12, wherein final modulated symbols are obtained in

the output buffer whenever existing symbols in the output buffer are accumulated with



channel . 10. The device of claim1l, wherein the LFD

unit is further operative to indicate whether synbols
w@eanitted by the polled finger are ready for sPOBEMEH017160

processing. 11. The device of r?d aim1, wherein the

state information for the chg nel is stored in a

channel state register, and wherein the channel

A QHBREd Yo 68 Bbt Aid¥Rr, 2Rl WiRkdid theGinal E886H8atk symbols

stored in"a respective finger state register. 12. The

atemagkedafs belngiready, fof sybisbquentpiepess®gng: an out put

buffer operative to store denodul ated synbols fromthe

plurality of fingers, wherein denodul ated synbol s

from gach Phe ddiicaifelaami 1t whefeid fhedevise & &pefdbly th CeleaDivision

or accunul ated with existing synbols in the output

Muttinde Acacss (GAM Adespiauri¢ationgyFtem2, wherei n t he

denodul ated synbols fromeach of the plurality of

finger are stored or accunul ated at a different

startimng | Dieeddvive of deiiaris waerehythachamel statesponide t®fin aplink

signal instapce being processed by the finger. 14. The

Gpbey ranspsien omyatormigpldp dhe CHMA papmunication gystenhe

channel is determ ned based on a pointer naintained

for the first finger and a pointer nmaintained for the

out put8.buf Tler devivechfwledmdionwiemondkh e abauekgomespands toadownlink

he first .fipger are stored over exjsti symbol s in
s s on et feexone s sieAnaR th COMA Roritimigaion fistem.
final nodul ated synbols are obtained in the output

buf fer whenever existing synbols in the output buffer
are atbumiTha &vics afielano 1200herpithy CIREA/ (ISROOY¢QDT FHgem

22 .dennd S f the |l ast finger, and
Wﬂ%?@%ﬂs#%gﬁﬁﬁﬁaﬁﬂzgkgaﬂﬁg?%d synbols are marked as
bei ng ready for subsequent processing. 16. The device
of claim1l, wherein the device is operable in a Code

Di vi s2&n  Mdevicp pperaple éa detemprplastbrgen an eghpmil 5y CBMA

17. Th V] of :m.16, wherein the channel
o slg%tgo sy%tgmaﬁo uéﬁ%l% data transm ssion from a

t er m nalemody tfieofdMiVeao BTounstata tihforfmstiost fofithe LBannEhend state
device of claim.16, wherein the channel corresponds to
inforawtpR A 2 Rluielitt offingaiscsi tBachandek at | east one base

Lo RN SO S O T s
tiyis idension mpltgien(OMY;EGRIA, | S- 2000, or | S-95.

a last finger determination (LFD) unit operative to poll each of the plurality of
fingers whenever the finger is implemented by the at least one finger processor,
determine whether or not the polled finger is the last finger on the channel based on the
state information for the channel and the state information for the polled finger, and

indicate whether the polled finger is determined to be the last finger on the channel.

21.  An apparatus operable to determine last finger on a channel, comprising:

means for obtaining state information for the channel;

means for obtaining state information for a polled finger, wherein the polled
finger is one of a plurality of fingers on the channel, and wherein the plurality of fingers

are polled to determine the last finger on the channel;



20. A device operable to determ ne |ast finger on a
channel in a CDMA communi cation system conprising: a
wWOoreomny220mit operative to store state informtPCRHUSHN/017160
the channel and state infor ion for a plurality of
fingers on the channel; at |éast one finger processor
operative to inplenment the plurality of fingers using

tine ghyisShedetsiidihingvaetter BMiot tReolRed| fafpkr fsithOREt finger on the
determ nation (LFD) "unit g;ratlve to poll each of the

cphaun@llhasqd af the Sfatejofosmatiemioy dre digangliang &e staje information for the
g? &nented by the at | east one finger processor,
RR 8- ether or not the polled finger is the | ast
f i ngemeaiy fohpdidaannehethastd polted figger & ddtemiinddas e thelast finger
for the channel and the state information for the
¢iotheglatiehger, and i ndicate whether the polled finger
is determned to be the Iast finger on the channel.
21. An apparatus operable to determ ne |ast finger on
a chapmel , TB@ﬁmfa'rmsrtg‘clalm%m ﬁurfher cahpading: ng st ate
information for the channel; qwﬂgor obt gg state
i nf or WERISIRT FRSaling His stadg ?W@f&on ¢ ghamaehith B1h sae
&ﬁfa’hoﬁ 5’01‘:} & edqir%ef’ﬁ' Fhd Iigdﬂeﬁfﬁnfgbf‘ﬁ QleSm&ad A€ last finger.
annel erel e plurality of fingers are
poIIed to detern1ne the last finger on the channel; WO
2004/ 2272, PCT/ 004/1 01716 neans for
det er nlnéh Frelay ﬁﬁﬂﬁ%ngﬂm??%ger is the
last faBey foPlp cIalﬁﬁ tHEJ'L@aﬂ@ fifoasRd fontht PelI&d Bhgr based on the state
i nformati on for tﬁe channel and the state information
indorntation fprghe elehnfiglnger ; and neans for indicating
whet her the polled finger is determned to be the | ast
fnger on the channel. 22. The apparatus of claim 21,
furtheq, compé hspan@us dfddit Zlefurﬂféda@mp@smgle state
information for the channel with the sta
i nf or FgeRsORT fr@rcatlngvvﬂaethwmh%wwdﬁd by éheptzﬂﬂieé dingerrgeready
ast finger. 23. The apparatus of
cqsf S%S%gﬁe%?%ck%g}é' conprising: neans for updating the
state information for the polled finger based on the

state _information for the channel. 24. The apparatus
of cl &P-m 240 HigERIRdCIEHE FOPRIHBS means for indicating

whet hgr 1F§s¥ HH&{ %é? Eaﬂ%'egs%g O}péfaﬁ\n:eco RRbleBfinf 4 PRSLLtR 6L ingers using

ready for su ent processing.
time division multiplex (TDM) and

a last finger determination (LFD) unit operative to poll each of the plurality of
fingers, determine whether or not the polled finger is last finger on a channel based on
state information for the channel and state information for the polled finger, and indicate

whether the polled finger is determined to be the last finger on the channel.
26.  The integrated circuit of claim 25, further comprising:
a memory unit operative to store the state information for the channel and state

information for the plurality of fingers.

27. A base station in a wireless communication system, comprising:



25. An integrated circuit conprising: at |east one
finger processor operative to inplenent a plurality of

wo Rovgar7usi ng tinme division multiplex (TDV ; PEnuSE04/017160
| ast finger determnation (héegz unit operative to poll
each of the plurality of f s, determ ne whet her or
not the polled finger is last finger on a channel
based,Qqpst SfHirfer Efo%ggei; biat to iBleRRAND Blur A o St ess,
information for the polled finger, and indicate
wherttnezach bhéthe plurelityfof figgers isomtaabde toi precess o diféerert enultipath
fingﬁcr]er otn thﬁ chﬁnn |. 26. The integrated circuit of
CAIRGREBE!OT & GPIMEL Wnpri sing: a menory unit operative
to st Pt fimtfer abidiinhid ) U@t dpefativB e FA1REHRE lof BfRGlurality of
state information for the plurality of fngers. 27. A
Bogass, sleterming whether af n@tltb%ol&drﬁnmr sdest Smger/ay agrgssociated
onpri,si ng: 2004/ 112 P / .
B Sinan s g ad b SEr i R AR e, AP o fpBlmason for
Pleyorbd fiMgef aldTBéitste whehter tierpotiad Angdr it &ephitiécdoi Heythofast
fingers is operable to process a different nultipath
Hngasondhe assegiatgd ehpinplel ; and a | ast finger
determination (LFD) unit operative to poll each of the
plurality of fingers, determ ne whether or not the
pol | e®8.f ngArteinsindlds & wirdeas commamicatem syséing tomphiginge|
based on state information for the @ssoci afm(gq chfapnel
and stidewst PR BRgRRPIASRSSPHPPETERY P dmplerrephyRiurality gl fingers,
PR P M O LB RS R oR PO 5 phdtipn
t@npomeat for a chanmel, @héss commruni cati on system

p! e e e e RO D e g gt o h B of oty of
Hh%gr;ﬁ,'de{eﬁnﬁfe WHEHSS: Sr hét tROPS1MA ndePisNbRERES: ¢h A dsEsifed
mul'ti'path conponent for a channel; and a | ast finger

dswseltiaset ¢rosiate EDymativntfonhe aasociated dhapesl end stete taformptéon for

| ural i of f.inogers et erm t her, .or .nof. t.h
oD g endlhfIEEE Synefih HleieEg Eh T lic BlmiRES el st
ﬁﬁg&d)nqneggsaéigeaeﬁmmati on for the associ ated channel
and state information for the polled fnger, and
i ndi cate whether the polled finger is determned to be
the | A fé' rﬁ&ﬁgd 8Pdett&%uﬁf1§?ac.§'t ﬁhg oA el ifPwirbless
nmet hod”'of determ ning Ias I'nger on a channel in a
vorheRatiorC ORI comprigifig:syst em conpri si ng:

obtaining state information for the channel;

obtaining state information for a polled finger, wherein the polled finger is one
of a plurality of fingers on the channel, and wherein the plurality of fingers are polled to
determine the last finger on the channel;

determining whether or not the polled finger is the last finger on the channel
based on the state information for the channel and the state information for the polled
finger; and

indicating whether the polled finger is determined to be the last finger on the

channel.

30.  The method of claim 29, further comprising:



obtaining state information for the channel; obtaining

state information for a polled finger, wherein the
w@odosat2frrger is one of a plurality of fingerBCDOS1004017160

channel , and wherein the plurgdity of fingers are

polled to determne the last tinger on the channel;

determ ning whether or not the polled finger is the

| ast {hda@ag 1 ktdth trfshationl for thaseshneNwith thesdtab formation for the

information for the channel and the state information

pelied:fingepyithespplletifinger is dgeraed authe tast Hugsfhet her t he

polled finger is determned to be the |ast finger on

the channel. 30. The nethod of claim 29, further

conpr 3Bi NgTh&\ReRdA4f t1hitd 29, fkthetisakin}l 7160 25

updating the state information fﬁr é&; ghannel Wt h

t he strdaiing Hegitata tnfornation fonibe pplied nger baspd onithe stafs

ARE of cemed as the last finger. 31. The
ﬁ%%%%%o%? cﬁagﬁéfgf further conprising: updating the
state information for the polled finger based on the
state information for the channel.



