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W TH | NTERFERENCE CANCELLATION C aimof Priority under
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priority to co-assigned U S. Provisional Application

No. 60/ 638, 666, entitled "TRAFFI C | NTERFERENCE

CANCELLATI ON AT THE BTS ON A CDMA REVERSE LINK," fil ed

on Decenber 23, 2004, which is incorporated by

ref erence. BACKGROUND Fi el d [0002] The present

invention relates to wirel ess comuni cati on systens
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cancel lation in wrel ess conmuni cati on systens.
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comruni cati on between base stations and access

termnals. Forward |ink or downlink refers to

transm ssion froma base station to an access

termnal. Reverse link or uplink refers to

transm ssion fr inhﬁﬂoﬁ??ﬁ?ﬁyhﬁ&éﬂ $0.4.0. gLase

station. Each access termnal may communicate with one .
[0001] or noFle hHuesenstapplicationoclaime pHemar do aprtassiaped sbl.$.i Axavisional

gtg?lfﬁaﬁigli\{ ﬁg’s g%??\%g@ glﬁﬁ% ?ﬁé& %}%ggggggﬁﬁer rpalc g ATION
AT =9 BTISeONA ICDNMRI REVPRSER I, Ol é-oloBaW¥ D 2[39@&‘74, which is

The features, nature, and advantages of the present
inpprpretadi yrrefgacee nore apparent from the detail ed
description set forth below with the draw ngs. Like
reference nunerals and characters may identify the
same or sinmlar objects BAORGROBND 1 illustrates a
Wi rel ess communi cati on systemw th base stations and
Blelbss terminals. [0006] FIG 2 illustrates an exanple

[0ooz] °f UTeRs ee%#n? Envehfide Fihies Wr@lresdoéo?i%ﬁﬁlﬁcaﬁ’%' s‘['"ygtgg%’geﬁ&ally, and

i mpl enmen an access termnal of FIG 1.
§detifically to tuffic atterferamcescancgilationin wirelesssiovenupeamasystems.
and/or structure, which may be inplenented at abase
station of FIG 1. [0008] FIG 4 illustrates another
H‘H%g gt of a base station receiver process or
st ture. [0009] FIG 5 illustrates a general exanple

[0003] of potecontmshicatiom systeno mayhprevidgseamemirpication between base stations

and access terminals. Forward link or downlink refers to transmission from a base
station to an access terminal. Reverse link or uplink refers to transmission from an
access terminal to a base station. Each access terminal may communicate with one or
more base stations on the forward and reverse links at a given moment, depending on

whether the access terminal is active and whether the access terminal is in soft handoff.

BRIEF DESCRIPTION OF DRAWINGS
[0004] The features, nature, and advantages of the present application may be more
apparent from the detailed description set forth below with the drawings. Like reference

numerals and characters may identify the same or similar objects.

[0005] FIG. 1 illustrates a wireless communication system with base stations and access
terminals.
[0006] FIG. 2 illustrates an example of transmitter structure and/or process, which may

be implemented at an access terminal of FIG. 1.



systemof FIG 1. [0010] FIG 6 shows an exanple of a
uniformtinme-offset distribution for frane

wa@ggmaohremous traffic interference cancel |l ati oPCT/082005/046736
users with equal transmt power. [0011] FIG 7
illustrates an interlacing structure used for the
reverse |link data packets andya forward |ink autonmatic

repeat request channel. [001 FIG 8 illustrates a
menory that spans a conplete 16-slot packet. [0013]
[0007] FI G F!@ Blillusttatestoase ploITaspiver BoRess and{os siraetares avhich may

can a X e,of sequential interference
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of FIG 9A [0015] FIG 10 illustrates a receiver

stupigre buffer after arrival of successive subpackets
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apparatus to performt FIG 12A [0019f
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FIG 13B il]ustr tes apparatus to
%m&&%k H@%“’S?Pe Teques Séllamlf 021] FIG 14A

[oo12] !l USHIGARGRusEa fé@taman&? PR s dogipte P Slot PhékeN
TIC. [0022] FIG 14B illustrates an apparatus to

[0013] per f drlG. OAeillusirdiesda ufetlmd@f tteffic ngtg(fg:g]lcq:tpagcel_]_a@,qn for an example

Yioesimia e Sishey pbeBRiof St AR r FhSingt or m
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nodel of transm ssioh system [0026] FIG 17
[0015] |||usEIEat1@slhatra@ﬁ anpieiver syppls dutler aftes epive a1 sycsessivetsubpackets

é’)r{t%ﬁ% V‘%ﬂ? int%{%réljg;? ces‘i%%g | on&? e]dl%bﬁ% |€srgg i 512?;\,

[0016] CO”DWI@ﬂﬂlllhﬁﬁﬁdaﬁ)Bvérhéad&&Iahﬁﬁﬁ aehcatkt i pat h channel
at each of three PvAKE fingers.[0028] FIGs. 19A-1
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[0020] FIG. 13B illustrates an apparatus to perform the method of FIG. 13A.

[0021] FIG. 14A illustrates a method to perform joint PIC, OIC and TIC.

[0022] FIG. 14B illustrates an apparatus to perform the method of FIG. 14A.

[0023] FIG. 15A illustrates a variation of the method in FIG. 14A.

[0024] FIG. 15B illustrates an apparatus to perform the method of FIG. 15A.

[0025] FIG. 16 illustrates a model of transmission system.

[0026] FIG. 17 illustrates an example response of combined transmit and receive
filtering.

[0027] FIGs. 18A and 18B show an example of channel estimation (real and imaginary

components) based on the estimated multipath channel at each of three RAKE fingers.



[0031] FIGs. 2 1A and 21B show an exanpl e of
estimating the conposite channel using uniformy
wa@p@eodi7s@npl es at chi pX2 resol ution. [0032] FP@/URBS/046736
illustrates a nethod for estimating conmposite channel
at uniformresol ution using regenerated data chips.
[0033] FIG 22B illustrates apparatus to perform
the nethod of FIG 22A. [003 FIG 23 illustrates a
cl osed | oop power control and gain control with fixed
[0028] over FdG8 égh Bn pladw gapmplep 038 impwvedschagne] estimate based on

fi £l G 23 t | d trol
RUER et sbrerien R Rle BB [ 0056 Fic 25

[0029] illusiGabes ﬂms&%t@ﬂw ﬁl_e@lf)dpl@weslfr@mlﬁgﬂat WAKEf fikRd delays with
over head. subchannel gain. [0037] FIG 26 is simlar to

rgge@eraﬁe,qj@kq:@pps with overhead gain control. [0038] FIG

27 1 lgyes LAt f o t
s 27 eSS B B O o BT Y,
[0031] enbodilGer2l Adast?iBsithbwer exainpls ofiedtintingIhatérhiyosite channel using

pref abl e or a%anta eous over other enbodi nents.
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[0032] Pr esqq@}e FA” Jﬁfsﬁ%y 3Sme 1{6@ % 1ﬂlgﬁn %B@%lte channel at uniform
necessari rawn to scale or drawn
r@oﬂutmlusmgwegeﬂeﬂﬂﬂh}atﬂl@s 1 illustr at es a wreless
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[0034] Pl ur Gt R3ofilueeAESE ¥l 188p DohePRont&ibind Eﬁ‘lﬁ SohBbEMith fixed
100 may have any nunber of controllers 102, base

Ogﬁlél@&fbﬁéf’ch@mehmnaccess termnal s 106 Various aspects

and rrents of. t di sc re,descri

100351 01 o a8 4 et o v, Ry 366 YiRoeplot witn fixed
o&@ﬁ@@@smhmagﬁnl% may be nobile or stationary and
may be di spersed throughout the comruni cation system

[0036] 1oo SHGFPEilluptratap am exanple & PRV ALFONIDE Withyfiisd ayerned sWhghannel
%581 or inplenented in a conputing device, such as a
aptop personal conputer. Alternatively, an access

[0037] ter miRial zmuhﬂaﬁo FeGT 24 envepl mﬁld odahéadcg&m €sntrosuch as
a personal ital assjstant access term nal

00381 508 G Teilfetes  uiadtes of FIR oMt iR G-oaly aeisadgain control

W red phone, a wireless phone, a cellular phone, a |lap
top conputer, a wreless comuni cati on personal
conput er (PC) caDETAIINMDESCRIRHEOMNI or i nt ernal

nodem etc ac m.nal may be evjce t
100391 pr oviftRyse ‘é‘f@%ﬁ@rﬂ% Ehe@?‘le i & upt gegss 6%?@1%%05 M@tageous
oY OMENeBbMifnehiES Wﬁai%‘ﬁalus %pe‘éﬁrdﬂﬁgpﬁsé’ﬂt 9% 1osure are presented

in drawings, the drawings are not necessarily drawn to scale or drawn to be all-

inclusive.

[0040] FIG. 1 illustrates a wireless communication system 100, which includes a
system controller 102, base stations 104a-104b, and a plurality of access terminals 106a-
106h. The system 100 may have any number of controllers 102, base stations 104 and
access terminals 106. Various aspects and embodiments of the present disclosure
described below may be implemented in the system 100.

[0041] Access terminals 106 may be mobile or stationary and may be dispersed
throughout the communication system 100 of FIG. 1. An access terminal 106 may be

connected to or implemented in a computing device, such as a laptop personal



channel , for exanple using fiber optic or coaxia
cabl es. An access term nal may have vari ous nanes,

W@ ak/0agemobi | e station, access unit, subscri bRET/URL05/046736

[0042]

[0043]

[0044]

[0045]

nobi | e device, nobile termnnal, nobile unit, nobile

phone, nobile, renote station, renote termnal, renote

unit, user device, user equipnent, handhel d devi ce,

etc. [0042] The system 100 provi des conmuni cation for

a nunmber of cells, where each cell is serviced by one
spmpBEe Dismatively; snaccegemtinhlamey bt at setfrcob@dnededatatiedee, such

?%q_ g?xfsgrﬁal & 1§:ag gs%%sﬁ%t El?ﬁgé afa{:coeg? b A0S g i@é glraﬁ S%fabt'o Rvarigus types

oD deMicey Aduch I &N GRirdE phddd B wirklesd pN@H@ B ceﬂ&l‘a‘?iﬁone a lap top
network refers to network equi pment providing d

EORPST, WWF?G%@QW@WWWHQWQI@H%@ @D xarde VRIDA, an external

Fg 61%\8,1]113-*:%?06\%{% E&Ik S{E)%sst E%Eévmﬁl%i?%k {)Fe Lpgg Pc%vlcg t?lat provides data

tomrstivigsioauder bmcamhﬁﬁlﬁ;aﬁh@thr@lﬁg}ﬂﬁﬁﬂe{bsﬁﬂhﬁiﬁﬁle&&hrough a wired
term | 106. Reverse link link refers to

Fhangellorgxgmpls wiing b %rd@é@s)rtceawlr@b esod\nt @pcassmsmnal may have
%Mﬂsoﬁbn;égdf su&lpg4%oﬁeb§i§tfo &ggésgquﬂtodﬁ g% L an M obile device,

data to an access termn usi n
m@bﬂc terthifial pmohils eitpfmoblilé Hhomen) tmcﬂﬁle;’i rénadte Ssta’uAﬁ RS $erminal,
nal 106 may neasur.e a
anT%me PSHoTVEECater poinmen, handheldgevice(steNR) of a

pi | ot TRé Q%Qém 960 HréMddshenhi@nsc a?lg)?tf%)lﬁ{l] n%[g)lﬂela&dce Is, wherg gach cell

determne a desifed data rate ase stalon
ispervieeddyi anecnaore basehstatinos €84 Admase stafionl DBL maYelso be referred to
uest channel or

rm.onal 106 data re
RETERP Ao affostver svaigm FEES 58 Cocse PRBL e Qamuscefs network,
4 Qdodetn pESIOfAMstEIOMIRTS toRtd Wodd G Qﬁfccte&e &@/&1{ Feq er38b dhetwork
rate. [0045] The system controller 102 so referre

eQuRiBery mawding data epnneotivitiobétweer I%):ketrmvytchecbdatdmetwork (e.g.,
ﬁ@%t‘% f}ta!nﬁ'ﬂhea %es%qgﬁ%{%%l? igé base stations 104, and

furtvher roI ‘of calls to access

t er i Ratward Gk VIFE) s vidisk refeattb aRssrhfidion Bgn §Bb§§ee§ﬁtmn 104 to
controller 102 may be further coupled to a publi

Ay peceretermEiab JRon eRW@fS\ﬁdml( @910 uplink refers o It@nsmlssmn from an

to a packet data network
%ésg%gﬂq%ﬁg?é’%%}%é@ﬂode (PDSN) [ 0046] The

comuAibasd statiors Y34 may Hr@fkniieylatt $& a® BECeOS tefBINA] 106 using a data rate
Si’f"gﬁ $rcat| on t ni ques, such as code division
%?Iép gmat éE%% %@K)‘W} dafacrates. Apgaccess ermiaek 406 meayameasure a

TS SAUAESRA M RO L3 4R D e s

1G4 andf deternBpeei desived 'dam rite TorAfhiel st Stafibh,10€DdArah¥mit data to the
Evol yti an XEV- DV, W deband
ut %6‘3 "H?e access tem(unal P% may send data request channel or Data

rate control (DRC) messages to the base station 104 to inform the base station 104 of

the desired data rate.

The system controller 102 (also referred to as a base station controller (BSC))
may provide coordination and control for base stations 104, and may further control
routing of calls to access terminals 106 via the base stations 104. The system controller
102 ‘may be further coupled to a public switched telephdne network (PSTN) via a
mobile switching center (MSC), and to a packet data network via a packet data serving
node (PDSN).



Uni versal Mobil e Tel ecommuni cati ons System (UMIS),
Time Division Synchronous CDVA (TD- SCDMA), Ot hogonal

woe@guoeriey Di vision Miltiplexing (OFDM, etc. HGBUS2005/046736

[0046]

[0047]

[0048]

[0049]

exanpl es descri bed bel ow provide details for clarity

of understandi ng. The ideas presented herein are

applicable to other systens ag well, and the present

exanpl es are not nmeant to limt the present

application. [0047] FIG 2 illustrates an exanple of

t r anshia tcopumaHeptionr sysierd/ 400 pmekesss, omki oh maye wemmunication

' : n t S i pal f.\F .

PERAGIEDLe Bleolh ACRRATHURE Atkif A p il Yot Packe

Darp| (HIRPIY)e disd Yefearbd walag HipR DHw Rate GIDR), GRNPblfibd A “8dma2000
ftware_and hardware. O her functions ed to

( dd
IFSQ%G Rote; Rackgh ildate At olnggriaep sPregticgtion,; e%é@ﬂgﬁé@ CDMA 1x
. 100 .
BV Dl opimizel) B5V-riof*ene B PR AR, (pepma)
Unizersal Mobie detticomnamitatiess Sstan(UMESY; digd Daiision Synchronous
' . i ng . schenme_may i nclude one or nore
‘?@%@‘i @5""@@3&&% fRegogal Efrdieneyr Bnitigaridyltiplxing (OFDM), ete.
THRRamptRnieet illdd Yaddw ?}ﬁﬂ}i&@deta_iw RP ERA g@ un@ér%iﬁgc}iilg. The ideas

codi ng, other types of coding, or no coding a
1oesenied dtiin gres gipdicetsle iapthensysicies asitvoliparidcthe qpeseht examples are

reguest, (ARQ, hybrid A H ARQ , and i ncrenental
l}ogg'l? é‘ﬂﬁ’y’%ﬁ&%@e t@@ﬁﬁ%ﬁ’ s. Different types of data
may  EGE dRakttds intixhin® et tranQflitRg sﬁﬁ&&f@eﬁld/d??gocte(s)s, which may

interleaver 204 interleaves the coded data bi
beompdemenderl plgan pogstermingbd(06 of FIG206 Thedivheties anddwdiponents

' r ner at.e nodul at e ata. Exanpl es .
PV e ARG Sy Y3b P b Bnon o
do@yiartg a{ BR&Evass d Cih@dfuattics BERR &lAed tto KOG, MJin addition to or
iég:SK). The nodul ator 206 nmay al so repeat a sequence

arfihedusgtionsishowp i Fiy.bol  puncture unit may
punct yurg,.bi 0 hal ... The | at 208. al so .
sprea dtgﬁeéotrlrlgc u?%(?gy] e ﬁwalg%géqd%ﬁ %@%’v‘é’&cﬁ%&’éw data bits
usAlgsinecmrdryretcodingy stheatatochiopRle cbied amdwhilsOrEatAGodRY scheme
al sp ii me-di vision nultiplex the data chips with pil ot

TR BRI BATHYPED of 5Pding, stcheameystic rdyslanay gheck (CRC),
JIRALASART codh ,”ﬁ)fb@lcﬁgng SBloék 9&6?11{% %ﬂ%engg}o%bal g,s ENo coding

spreader to spread t tream o th one
atrail.e OftNr codieg s¢tengs mahoclnde autematiorepeatadgjes{ QAGQ), hfbrid ARQ

(RS RS, PR L e SARA P o Rt oL types of dta may

HelcB&d Wit I d0ferthttcdthedRhERER Ad CntedEefo0d [fdfaves tB coded data
comuni cation link to one or nore base stations 1 3

bitgomaqmipat Gadive.i | | ustrates an exanpl e of a receiver
proc %&oﬁﬂﬁ{o% r208trrr1cy£1tle&ésedod\é\&| i%{érlgaa%d data to generate modulated data.

Examples of modulation techniques include binary phase shift keying (BPSK) and

quadrature phase shift keying (QPSK). The modulator 206 may also repeat a sequence
of modulated data or a symbol puncture unit may puncture bits of a symbol. The
modulator 206 may also spread the modulated data with a Walsh cover (i.e., Walsh
code) to form data chips. The modulator 206 may also time-division multiplex the data
chips with pilot chips and MAC chips to form a stream of chips. The modulator 206
may also use a pseudo random noise (PN) spreader to spread the stream of chips with

one or more PN codes (e.g., short code, long code).



be inpl emented at a base station 104 of FIG 1. The
functions and conmponents shown in FIG 3 nay be

wo abement ed by software, hardware, or a conbi PEl/USW0D046736

[0050]

[0051]

[0052]

[0053]

[0054]
[0055]

[0056]

software and hardware. Ot her functions may be added to
FIG 3 in addition to or instead of the functions
shown in FIG 3. [0052] One or nore antennas 300
receive the reverse |ink noduPated si gnal s from one or
nore access termnals 106. Multiple antennas may

provi dehaseintab-raliiy-SegidntydBR) boivettbretust RORImapabhvert baseband
ef fects such as fading. Each received signal_ is

peeals died R gignals plogt froesnpieden vep 8p PHCRRS. 7dQet9Xfy @ Wireless
Wy er S| 10 ' ptions (e.g., filters,
éﬁ'ol ﬁ"l%étg& %\Aﬁ?@%ﬁé@ﬁ@%ﬁ%ﬁ%&@%% %%es the received
si gnaFIG.»8 {kriskstad an eedmpls affpl reseivarrprodeat andoestietire, which may
signal . [00Q53] . A denpdu] ato 0 enpdul ate the
pe Haplgmgnisd ghabase %satmnom%défr Eléc flv ﬁéﬂ@?}?&é@g. cpgponents shown
' ' t v :
(EEICE Sty BERRAHENLE By hoft i) RulFRRY a Sufihtion of software and
hardivard. aOtheorfundtmmns ehayz be atided toc El(v.edl il atlditiando pirl instead of the
ntq their r.eﬁig(gcb:#ive code channels, and (2)
Hp Y'd@ibdul-ati ng the channelized data with a
r €COVegGr %dr@tantteﬁna{%_r’a‘l)(): I‘égeid@ ALV asSdnk %idﬂlulateél s%i%nals from one
e buffer

Denodul at or 304 may include a received sanple buffer )
81 Mofeaheressciatthindlsj 166N tMfiltiphet anderafany (IFERAG/Fpaial diversiity against

Helele S B BB AR 3R Bdink” B FEaRROREnE iy Bloyfle o respcive

fespeeast RIFCoa96RE8 BHvbisine uaitgBed, whidharefditiodNde.a., filters,
denodul at ed synbol buffer 316 (also called back-en

moplifisEdawpcaivedeand digitises iy xersivermgnal thgensraie gatp samples for
I |4 dul at ed synbol buffers 316 to correspond
c?%%gfv%#alggg?ty of users/access termnals. [0054] A

dei nt @&y d@aydilata0804] giantderdodalaesthdateeifedosipidieto provide recovered
denodul at or__304. [30055] A_decoder 308 nmay decode the,
&l dos LTAMAR0DE, deanespdationelEiss de) TerpoV e Bidplp transmission by (1)

i. o . i nal . T > .
ARSI B RIS SHES o TSPyl T Bgee o o
bhiouthtir atspectiveotdderchentnis]iamdr(®) obhezertibysdensddaidtimg the channelized
receiver process, t t . G 4, data bi f.

i oulier ubPyeBlde PUuae i dulgled dath Db Py include
{35 OB, by R LR SRS o il
Radd)iter st Bamples of teeeived sig0dls ferrdl wsorkdcaess teriglsrayrakereceiver
5 Bopk S4B pBLERdE AR HSERLUGl FBne Bt symbor bt
de6 eslgslcdIRa bask-sRRIAME (BERARR M de@ssdultitdPeymid]l RAM). There may

changefromchifrateto 2x chip i
be a plurality demodulated symbol buffers 316 to correspond to the plurality of

users/access terminals.

A deinterleaver 306 deinterleaves data from the demodulator 304.

A decoder 308 may decode the demodulated data to recover decoded data bits
transmitted by the access terminal 106. The decoded data may be provided to a data
sink 310.

FIG. 4 illustrates another embodiment of a base station receiver process or
structure. In FIG. 4, data bits of successfully decoded user are input to an interference

reconstruction unit 400, which includes an encoder 402, interleaver 404, modulator 406



rate. The decoder user's contribution to the FERAM i s
them renoved or canceled fromthe FERAM 3 12. [0057]

wa@\kaohougho i nt er f erence cancel l ati on at a base BCHUBZING/046736

[0057]

[0058]

[0059]

[0060]

104 is described bel ow, the concepts herein nmay be

applied to an access termnal 106 or any ot her

conponent of a conmmuni cation §ystem Traffic

Interference Cancell ation [0058] The capacity of a

CDVA reverse link may be imted by the interference

brd fiendfs eflse eicoder 43¢ indéripandrsAtds and miokitkatbrid6 may be similar to

i £ f . { arth t B 4

s d QoS leRieAN e 207 andl RRRE0S RIS 2 The G 8 forms the
aed bd ht ] oy f .
SRR Nsetes Smpled bt FERANY fesbiiohy 8 £S Thifl SEMUMGP ) 162x chip

t#e Ehe fledoder userrp cempihutian iortho FERAM if demrremoved or canceled from
W%@# for advanced CDVA systens such as

XEV- DO RevA. [0059] Each DO RevA user
t r anspilthsugt fdrfdenceicafdellatbrdl atoy Bideadslioni WAGL Yescdibbd BElow, the
whi ch may .cause interference to other users. As FIG 4

sonsiRRts hefgim may besgpplied feabaesessisraimah P euasyr etbercepmponent of a

£ AmuhiRes -end RAM 312 at the BTS 104. The
transm tg%l(gﬂd%%f ot signal is known at the BTS 104 and

Teyffiedniafavséd Qahellatioged on know edge about the

channg| . However, the overhead signals (such as )
rever i ge (SIPRETHY af @aEQM‘(* FIRy§tse dikamay qfe dimited by dle diterference

BabRck PAcs SPCC M, sifdl Fansiitch BPHIRAE 1BARE, hofthogonal at the
BdSett4d, Thenafoteh dedhnmpussvithat etbcrtasen tisd matfare@seebetween users will
denodul.at ed, de-i.nterl eaye d decode t he BTS .

TRDroy R, T Batent Berfuimaphy AL 3t gﬁw@meﬂt@d bobpiswsarg dpseribed

hérfnf fof tHe G entBADRE AhtIHR 0F T Rt BE L BB dIfRES ﬁ;r.taﬁg%x(%d CDMA

chips for a given signal, the reconstruction unit
piesjerasaph pe € O IXENeDEDRevAbut i on to the FERAM 312

based nel . know edge. 06Q] ,Bits of a,dat )
pac kepg‘g’r @ Qagﬁv &lg?ratr%f??té ém%%b Iﬂ%)t, g pethead é’@naﬁ’dau of which
P9 caseadtdpirdnbe t¢ otefders? 0&s FIG! £5h&y, RigrdfimANed Rlconstructed
nodul ator 206 into a plurality of correspondi ng
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transmitted chips for a given signal, the reconstruction unit 400 may then reconstruct the
contribution to the FERAM 312 based on channel knowledge.

Bits of a data packet from the data source 200 may be repeated and processed by
the encoder 202, interleaver 204 and/or modulator 206 into a plurality of corresponding
“subpackets” for transmitting to the base station 104. If the base station 104 receives a
high signal-to-noise-ratio signal, the first subpacket may contain sufficient information
for the base station 104 to decode and derive the original data packet. For example, a

data packet from the data source 200 may be repeated and processed into four



deriving the original data packet fromthe first
recei ved subpacket. But as the base station 104
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conbi nes information derived from each received
subpacket, the probability of decoding and deriving
the original data packet incregases. As soon as the
base station 104 correctly decodes the original packet
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1@5- muy beginitigr triesnd svimdWnedifforRneslet Baeaeiad afd tHesshs the 4-slot
%{qt er_ ot hﬁr have been renoved fromthe FERAM 312.
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drétremb e Fotn QRO GatR &l 82 ( T*F%e %nﬁ[fcbés bge d(ﬁgdr%&r%g nlge\s;%lg related to

subtractive interference cancellation whic
degeding fand $btiactingif GRGgmsses) usetr based tnetr&fERAMPASL (T2P) ratios,

decoded ect | FIG 4). S
G S0 B R B S o v o
raattemptifiDve deysddarBios Wah RsodHIVA2RYs affef s %X{'%g?eél nr]semoved

and WCDVA are addressed herein. Many of these pr
frgre theaHERAM) 312 1 dntesferench aancebaticsy & omrthe IRESFERAM 312 may be

AAAREGTY B AR e VP L uiRS: aé:y(%lrchreo)r(lglrlrsp bBMg[g';fAsAtgglg,osuch as EV-DO
RevA, where users transmit pilot signals, control signals, and traffic signals using
Hybrid-ARQ. This disclosure may also apply to EV-DV Rel D, W-CDMA EUL, and
cdma2000.

Traffic interference cancellation (TIC) may be defined as subiractive

interference cancellation which removes the contribution of a user’s data to the FERAM
312 after that user has decoded correctly (FIG. 4). Some of the practical problems
associated with TIC on actual CDMA systems such as CDMA2000, EV-DO, EV-DV,
and WCDMA are addressed herein. Many of these problems are caused by the fact that



intentionally spreads user data frames uniformy in
time to prevent excess delay in the backhaul network.
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use Hybrid ARQ which introduces nore than one possible

data | ength. [0064] Multi-user detection is the main
category of al gorithns under ich TIC falls, and

refers to any al gorithmwhich attenpts to inprove
performance by allow ng the detection of two different
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the traffic channel through th
pready e deqoding userns ak thevwameding anissubtrhcﬂdlgdﬂiltdi:cﬁdﬂdufs&&eit the same
a user is successfully decoded. [0066]
@@n1larly, it is desirable to renove overhead channel s
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interference cancellation (OC). nnel
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where the users transmt franes sync ronous Yy
crp0h bgl remguest wntil the BTS 104 knows the transmitted overhead data, and this is

determined by decoding and then reforming the overhead messages.

Successive interference cancellation defines a class of methods. The chain rule
of mutual information shows that, under ideal conditions, successive interference
cancellation may achieve the capacity of a multiple access channel. The main
conditions for this are that all users are frame synchronous and each user’s channel may
be estimated with negligible error.

FIG. 5 illustrates a general example of power distribution of three users (user 1,
user 2, user 3), where the users transmit frames synchronously (frames from all users

are received at the same time), and each user is transmitting at the same data rate. Each



are received at the sane tine), and each user is
transmtting at the sane data rate. Eachuser is
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user 3 transmts at a power substantially equal to
noi se; user 2 transmts at a power substantially equa
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FIG. 6 shows an example of a uniform time-offset distribution for frame
asynchronous TIC for users with equal transmit power. FIG. 6 depicts a snapshot of a
time instant right before frame 1 of user 1 is to be decoded. Since frame 0 has already
been decoded and canceled for all users, its contribution to the interference is shown

crosshatched (users 2 and 3). In general, this approach reduces the interference by a



crosshatched (users 2 and 3). In general, this
approach reduces the interference by afactor of 2.
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bef ore decoding Frane 1 of User 1. [0073] In another

enbodi nent, the users in FIG 6 may refer to groups of

users, e.g., user group 1, usgf group 2, user group 3.

[0074] A benefit of asynchronismand interference

cancellation is the relative symmetry between users in
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gimlar data rates. In general sequentia
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TR TR R o
1h&E Bk \deebRARIRS ot19-tHose Mbpack¥tsC Mhd tHePteRivA"EnHS an ACK to the

commmon )
transmitter. The ACK instructs the transmitter not to send the remaining subpacket(s),

but rather to start a new packet if desired.
Receiver Architectures for Interference Cancellation

With TIC, the data of decoded users is reconstructed and subtracted (FIG. 4) so
the BTS 104 may remove the interference the data of decoded users causes to other
users. A TIC receiver may be equipped with two circular memories: the FERAM 312
and the BERAM 316.

The FERAM 312 stores received samples (e.g., at 2 x chip rate) and is common
to all users. A non-TIC receiver would only use a FERAM of about 1-2 slots (to

accommodate delays in the demodulation process) since no subtraction of traffic or



to all users. A non-TIC receiver would only use a
FERAM of about 1-2 slots (to acconmopdate delays in the
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oroverhead interference takes place. In a TIC receiver
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transmtted in 4 slots) would span 40 sl ots.
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of all component subpackets 2, 3, or
to ensure remrggal of a user frgm all affect(ed slots.

FIG. 8 illustrates a 40-slot FERAM 312 that spans a complete 16-slot packet for

EV-DO RevA. Whenever a new subpacket is received, decoding is attempted for that
packet using all the available subpackets stored in the FERAM 312. If decoding is
successful, then the contribution of that packet is canceled from the FERAM 312 by
reconstructing and subtracting the contribution of all component subpackets (1, 2, 3, or
4). For DO-RevA FERAM lengths of 4, 16, 28, or 40 slots would span 1, 2, 3, or 4
subpackets, respectively. The length of the FERAM implemented at the receiver may

depend on complexity considerations, the need to support various user arrival times, and



4). For DO RevA FERAM | engths of 4, 16, 28, or 40
slots would span 1, 2, 3, or 4 subpackets,
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the receiver may depend on conpl exity considerations,

the need to support various user arrival tinmes, andthe
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of users on previous frame offsets. [0083] FIG 9A
illustrates a general nethod of TIC for an exanple of

thegraeliity of rréqing thendemediviation) and; desodip OF usetstomprevious frame

Eﬁ%&g{ed decodi ng. O her enhancenents will be descri bed
elow. The process starts at a start bl ock 900 and

proceBlE. 94 dlusthmese galor mbhok FOPIC Ier Sh Gratdd® of sequential
chogse del ay_ bl ock 902 nmay be omtted. In bl ock>903,

{I‘I’i"é?we ellatiors BHC) math agdelaynd decedingp Offter gnbanspments will be

' et in.the

e R0, T B et 0 Blg e UR BAEPDbede? 10 Shoose detay
blleonio 802.aireSIG; dinrpéteesodelayiblock 962 mayderonsitte@lb RaBleek 903, the BTS
L(g{ sone or all tine seg}ment s stored in the FERAM 317

BRAFRPIEESTHEr  SEPOT UseTaLamons thate usershaitemgnate a subpacket
mads et skg Wwell as to its constellation size. In
bl ock 906, the decoder 308 attenpts to decode the user
packeln bloickgdQ4h edeprodulatars BY4 diemodulates echng)lesbof shStchb@sl user’s
' 316 and t-he denodul at ed FERAM | es. [0085]
PRS0l 16mE B 1l inE G Bre Lo ELIIRL IRogecording to the
uket’e spicBdingaed beambhifg B&REAS:) 28 WG 86 it%&stelﬁéig& size. In block

successfully decoded, i.e., passes an error c
A% hthe sdesefierg 388 cattemipts rte dderadacthe cote [2CRE) usihOB6] previously

c faj t co ' ack
dind B GRIRTE S LR A HE SR B Sablield IS,
packel bleck @0pdid Vect@erd0d, ordfinothds wufit $ORt dbtOrnhil€ whether the
accgss term nal 106 in block 908 and interference

USSR Pagkebag puscessfullyedscodeth d-ci, papies e er@t 2hedk] 4uch as using a
<§k99h%§&amﬁggﬁﬂﬁgﬁﬂﬁﬁ the user signal according to the
e al’, e

coded sig channel inpul se response and the
t r anslfithe usecpacket fails tedeod 8l ONAKIL4emibabk 85Hh8 ab&s terminal 106

.cqntri g i of the user fromthe FERAM 312, thus
le’g?féﬁ Eé'i ?gﬂﬁerﬂsé’f Paf<EhtecaFrclly lesodedasn VIS insentytet the access
ttgiﬁlgﬁaldl%qg 8hck[90834d im&eﬁ&téﬁnéezﬂta{g&% ﬁgﬁl %e?féﬁl%gi ic'r{ %lr(;cks 912-

decodi ng, the recelver noves

Wé. dedkdi? tegerisraseskth® Lber sipha@ording wihe décddde sidld, Rhannel
IS inserte

been perfornmed on all ers, new. sl ot d
PR Pitpopratis 59 susrullEretisnfete ibek 014 Syracisibacentribution
ofihé e | ' |dat

Tihd b :1% ?gﬁﬁf EI}%rFel?:rjlfliA;ﬁ?gng, Ql?t.lse@?(m?ﬁ% i’fgh&&gﬁf pJér(glt ﬁeg%?s that have not
yshbgsnescoded- be written in every 54 chip.

Upon both failure and success in the decoding, the receiver moves to the next

-ty

user to be decoded in block 916. When an attempt to decode has been performed on all
users, a new slot is inserted into the FERAM 312 and the entire process is repeated on
the next slot. Samples may be written into the FERAM 312 in real time, i.e., the 2 x
chip rate samples may be written in every ¥% chip.

FIG. 9B illustrates an apparatus comprising means 930-946 to perform the
method of FIG. 9A. The means 930-946 in FIG. 9B may be implemented in hardware,

software or a combination of hardware and software.



[0088] FIG 9B illustrates an apparatus conprising
nmeans 930-946 to performthe nethod of FIG 9A The
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[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

har dware, software or a conbi nati on of hardware and
sof twar e. Met hods for Choosing a Decoding Order [0089]
Bl ock 903 indicates TIC may bg, applied either
sequentially to each user or parallel to groups of
users. As roups grow | arger t he i npl ement ati on

slaiiz PyIng Ackh ec dethe benefits of TIC may

Fgggg%? gg(%:fl (;;I:;lilteg ’Zﬁ% I(:Sl%,agzlr ﬁft: aP%Iia‘%hFl %{flggll?%mbﬁ%%w each user or
paraliglad cedifhs @ ussrsle AR GroTidY oW Yar?&Cﬂfeqm@Qarﬁéﬂtéti*&ﬁ coftpfexity may

of channel variation, the type o fic and

derapasa Bitiethe benefifs phE Growe decrease anlese B isgtevatetbassdasaybed below.
| f b useful
oo s AEERIE S YPRRE WP B Srdlish ARErabRg may vary

ﬁ@:orthngntevthegrdteh ofl cagrat vgditios, fiomypd 6f ntmfﬁb NGldUERs available
091 Pay I Si ze,and T2P: The BTS 104 may group
rp%%r s ae@: dpending prlephmay apelade fisst decoding users who are
%M@f&l RRE i s | ahest
RSOSSN SR ol Y Omo O Rt Sull GHER s agpving the
Inpgest g’«em;ﬁiomgrlﬁirrdaymnmdéng hi gh T2P users fromthe

the. nfeaiin St it oTha HES Spsans Spemonpier visrgecording to
thegabibad bk, ARY d6300 HE oNRE bRt gr fodl! tH(Es%h\?ng h@hgﬂ@ﬁ&nt power,

users with lower SINR since usé&rs wit
h%wblgheﬂ’ﬁl"-@f’eto ﬁlost)mﬂﬂ lpwstoTZRje&rdodlgg ahll semovimgriigh T2P users

%ﬂﬁé !F;Emg eﬁglﬂ Fzﬁ%‘[ %gg‘%q c%ifxgyecg?éls? 38%92 ét?};rference to

@themﬂ;afsket and so an eqw val ent SINR may be conput ed
in order to determ ne an propriate ordering. [0093]

C. TiBeSINRe Bre184 ﬂﬁ@a}’ odreuserd wish highat REYR b@foreusers with

A R G N G TS

usefd with sintilae SASR ungpt beogo {Bﬂttgé&;lriega nlg Fg&ﬁf&%ﬁr;g gtgdnﬁe@ Nfle SINR

ARQ ternjnation goal, pac

1§d %M@Mﬁ tiag paekat and SuBp gawEelentBNFo ey fhgrcomputed in
Wh

&eﬁb%ﬁ‘%ﬁ%ﬁﬁﬂﬂ& Jr@c?-ﬂa enever a user is

correct Its in erence contribution is

subt r@c ffémien‘ ThenBETitel (RaRipMidbde “oldus’ pabkdte fise., ABodeBr which more
of correctl users that share

t ent decodi ng al
@‘g%"kgf ayS bt Fecelygy 4 ﬁ ALY befpe 5196\?7%” pagketsapThis choice
|
fefle&lS BRARsHBRICH thitabr P ¥h Q9B Ly cﬁ Ad &% Lok ?I Jngota} )Packets are

interference they see have oppe
mpre likely to decode with each mcremental subpacket.

Methods for Re-Attempting Decodin

Whenever a user is correctly decoded, its interference contribution is subtracted
from the FERAM 312, thus increasing the potential of correctly decoding all users that
share some slots. It is advantageous to repeat the attempt to decode users that
previously failed, since the interference they see may have dropped significantly. The
choose delay block 902 selects the slot (current or in the past) used as reference for
decoding and IC. The choose users block 903 will select users that terminate a
subpacket in the slot of the chosen delay. The choice of delay may be based on the

following options:



choose del ay bl ock 902 selects the slot (current or in
the past) used as reference for decoding and I C. The

webwoszi7aser s bl ock 903 will sel ect users thatPCT/US2005/046736

[0095]

[0096]

[0097)

[0098]

[0099]

term nate a subpacket in the slot of the chosen del ay.
The choi ce of delay may be based on the follow ng
options:[0095] A Current decpding indicates a choice
of noving to the next (future?ﬁsl ot once all wusers
have been attenpted for decoding, and the next slot is

avai | &bl eurent dpeodipRmdicates a choichiof muving tocthe mexts(ﬁ:tmres slot once
FHLLSEPHER Pl MR Gt 1R ie P, L 855 R Pl B he FERAM

8 thclal thistciase) eadtDR6]s emiptedrtatbe \decsieg @ﬂb@ﬁe@r&&@ﬁdssl&toand this
nore than once per processed slot.

decode use

g’@E@r?&”ﬁ?ﬂ?“é%%‘é%fE@h‘te iglselstenerycancaliagionon wi | | benefl t

f h ded

bt v BugeBYE Hebiihd LRELFB el BERORRES MG SnyBihgs processed

slheriTheusacopd endsebsequent dendihgditératiaa il Rine®t 8 he canceled
nterv IC, Wth pure iterative decoding on the

o RESHE o hecOoqubtef, BE revinuny ospasme. Gbarathuierodingpyiglds gains
whteaultpheusd Be Hedediin aralléi%llﬁ%)ut ﬂH&IﬁIIVEIBhg eél%o gﬁlﬁ%{"é@ iterative

0097] Backwar d decod he recerver
pihaEoatthe awertsiasnthe $h0tmsed1&tagd:éocﬂc gocweuldaassl Rikct the same

| abl bpacket the FERAM
STRE Rl A& packer. After attempting to
decode. Pakkeis debdding TUBRGGKRE dEB%HulEf%E gﬁ%ﬁ@ s lafld taﬁsmpts to

(gqlérrent time slot (i.e., users on the curr

pds @) Pagkek bagade o edemlaémgeaibtavaﬂah]?s cabgackets kmt the FERAM
; t |
o] G900 4 BB 0o Bl ity St

temnhtmmﬁﬂﬁr@naﬁvﬁmb SRAGLS, by 6n tH QirfeRMRYRE offset) the receiver
i nterference of subpackets that terminate in

TRy piEsREPtdp Slecoge paCﬂCﬁtg rtlaf dailededeshdingdn tho px:berumdlshg (pastisers on
thé! ?mtﬁmerﬁﬁs .0BGg %o gﬁ%’%&gﬁ?ﬂ' § %ﬂg{; &g \?}é g eﬂpw%%sc l1<1sers the

nore slots X1 mum

TeBRY edAitar feasre i of Subpaciety that I’fbﬁmhﬂé knaticdc e diof 9v1ll improve the
ecodln After having attenpted to

(%0098£fg Eormard

AR 8" Seqodpechast subpae kgt R%ﬁsé majy e itesatad hwgelnlgrback more
1d 0 GSiv

Kk ef ogtgr F%?T%?e(getla%?grté@bef oar?% 1 ?K?R'IA?{ tst{?fn}%ﬁ'@%gf‘ ey limit
Wkwftréldemdmg t he FERAM For exanpl e, the receiver

coul ggi(% %gecod rs. after 3 of their 4 slots

of t PR ke ﬁ% aVIpg citepwied Y decodst plbdaackets with
sﬁbp’acklﬂﬂ etiat REmiMae BERAMIP 9!, thdkete dl(}&qp%-)} ﬁsglf??rﬁ%t to decode the

recei ver, packets are decoded base
latest users before their full subpacket is written into the FERAM For example, the

receiver could attempt to decode users after 3 of their 4 slots of the latest subpacket
have been received.
Methods for Updating the BERAM

In a non-TIC BTS receiver, packets are decoded based solely on the
demodulated symbols stored in the BERAM, and the FERAM is used only to
demodulate users from the most recent time segments. With TIC, the FERAM 312 is
still accessed whenever the receiver attempts to demodulate a new user. However, with
TIC, the FERAM 312 is updated after a user is correctly decoded based on

reconstructing and subtracting out that user’s contribution. Due to complexity



denodul ated synbols stored in the BERAM and the FERAM
is used only to denodul ate users fromthe nost recent

wao 2ove/0sggents. Wth TIC, the FERAM 312 is stiPCT/US2005/046736
accessed whenever the receiver attenpts to denodul ate
a new user. However, with TIC, the FERAM 312 is
updated after a user is corre%ly decoded based on
reconstructing and subtracting out that user's

contribution. Due to conplexityconsiderations, it nmay
[sensiderpicnis) ¥ may hehdesyrabletie chEraNhed BERAM beffgt lengih tode less than

S SbL s SUBERED. 2 8BRS Shuboty P ) Elbafhdia im Ev-Do
RRWAY) Alshedr Botwaid Wflert @ tHe FEFEERAM 23 2y whey owgwrﬁe the oldest

overwite the oldest sanples in the circular buffer.
FHEPIEF & the drpuliehusniherferer avesw elots #re redeiieedt the obstest slots are

Py UEL L BBl IR AR AP b 8 BEERY) 1 G e
gotedrthatudveadk etgiven $ubpadketis citb@ if BRAMERBARI 31 hethBERRAM 316

316 ma e used to_ store the denpdul ator's | at est

TR st oy B demportiators kst dewarilied sERbals detprmined from
€ . i )

1R CERAy 129354 ARl LSRR 88 o8 8 Sypcing ana

dptadongsprboass.t fibera jackative mbintdpeioRERAMe3bdate[(TOHOPERAM 316:

User - has update: The B r _a user is, updated .
[00100], )y %n g@?ﬁf%ﬁéeld] Bﬂgax}i?:t h@mﬁglgtﬁ%rﬁ)ﬂlé@ BSoPpdaggt only in
d8§inction Wikl § d6@dthg AREpHRIRE BaPhisel N t?lsdc‘%ﬁe, %@Mate of the older

sl ots mght not benefit the BERAM 316 for a given user
IFERAM tslats arightsnotiendfitc thd BERAMaA 16 foa tgivea dsermif that user is not

.6 h dat ed,.FERAM s/l ot ' ide out. of the
ke o1 3% oBBRAL 1P (hgerne Wl ERERAM Bt sial Sut of te
FERAAEA) 2 bER B uddr istRhphAIE BedRERIg). | N order to

fully exploit the benefits of TIC, the BERAM 316 for
[00101]5] | aB: edoklpsed spdateraln erdenocfutle axplbis thosmefitssif GUC, the BERAM

S1 5 A el b SR BB RS S B . s
thwe, fieRAMedf 3f BERANMMA 6f iacluanse thenigtetfefeats SRR Bot U8R on the

Subpackets That Arrive Due to a M ssed ACK Deadl i ne
F@Bf@é]“?-n general, the extra processing used by TIC

Wﬁ@%%?%ﬁcgﬂmaﬁthﬁef %e% hB adlef e l\'m wi'ecﬁmia %0 a Missed
partrcutrarty rerevdrt v
A Beadlise henmes are used. This delay nay exceed the

maxi mum del ay _at whi ch the ACK may be sent to the )
(001021, ' T Bemepaly the Grita pracsssingopsearhy HiCaminuces grilelfy in the decoding

?H)QQ@? kalch ﬁ%aﬂﬁcﬁ%fﬁeﬁ%ts@ﬂgp @ﬂﬁ&q{eratly% Siiaicf8%Cachemes are
he receiver ‘may still take advantage of successfu
tsado dimgyddlgy mey eyceetl ¢hatmexitenn delp at whighlthe ACK may be sent to the

nly .the past sub kets hut al so those ich will be
ans\{m&er inf03der t6 stoB %e transmt%sstlon of subpackets re ate& to \t/ﬂe same packet. In

L

this case, the receiver may still take advantage of successful decoding by using the
decoded data to subtract not only the past subpackets but also those which will be
received in the near future due to the missing ACK.

[00103] With TIC, the data of decoded users is reconstructed and subtracted so that the
base station 104 may remove the interference it causes to other users® subpackets. With
H-ARQ, whenever a new subpacket is received, decoding is attempted for the original
packet. If decoding is successful, then for H-ARQ with TIC, the contribution of that

packet may be canceled from the received samples by reconstructing and subtracting out



received in the near future due to the m ssing ACK
[00103] Wth TIC, the data of decoded users is
w0 e@enstrsuct ed and subtracted so that the basePGI/aB10051046736
104 may renove the interference it causes to other
users' subpackets. Wth H ARQ whenever a new
subpacket is received, decodifg is attenpted for the
original packet. If decoding Is successful, then for
HARQwth TIC the contrjbution of that packet may be
Hencoanponert BIbpRdksts: coencpémesampBRlery penstlesationsit it mgpossﬂale to
t

R E MR ERGIE ) Bk of PoRaERs BYSRBEER PoeRTRN Gibamptes.
irmgmefa&,r E]’m&y be applibd eﬂher%e(}lﬁenﬂiaﬂyl bpmh aﬁe‘r obl/o gtfo@f)é. 60usRrs.
ongeéégl story of sanples. In general, |IC

[00104] 5 | ?tr%ecm@ﬁflven SeiPle bR R 14 §bﬂ“f€9rtlm@m§§%€ﬁ§s slot time
f JUS [ I 1 V
onorS Bop A7 20, gy ik MHARL BRboke SR 0, shows @ single
m,teliacel\&lthl subpackod flom Rdees Usts. who rareldruﬂter 8drhe/ Eframe offset to

BRBEBC AT Bbe f SACEE e s
phfrses1otia P’]!GQN) Fﬁ% afl hesubﬁéc%tfs%ﬁfbﬁ% &?6}31% -DO RevA

oper ation wt The receiver sa e
by aIZIO@lotll@Jf@ ainse &]lldl‘e 4resy) blotschatvser( mhclhslmagubbecket) Undecoded

S G B o Ry B Sl B S i e 0

SlotiBefictethdsatb RasdeRidS Bdch t5HO MitaSe %Bﬁéis@ends%ctﬁé @fival of another
subpackets are shown as unshaded in the 40- sl ot

eleet gn dhesinterieae cAt dlgt timg ek UsemE's fougtstoredbsubpackets are correctly

BEULER RBNE el 19l MibRlckbt HonP 158021085 B RESESES, O '

[00105] subpagk einfe MEEAN@ONE 2 tslofs, decdRekste Wbphekdid6f thatiBtlace arrive with
subpackets from Users 2 and 3 fail to decode. [ 00105]

IReT{SIERce; ??élpel}?élennOﬁETzergl b sdeceded: fanshededy; @Blbma@kets 2,03 and 4.
PRBRLOpRh SR 3 GRS 306 Sl

[00106] Dur i NgFIG.ni® applitsiC ¢o growihd oflugt:s, winnedcedis thersafie Us@hé offset, but

and 3 sugfcessf ul | y. decode [00106} FIG .10 applies IC

OF SHeeadva I e lafigpewithinnibe rowpt In classical
bisbip df@suié%t iPahE AaffeS gﬁfﬁ?s 86 Viot! SeChfufifaf rlfi%rference cancellation.
cancellatlon within th oup. I'n classical grou &n
Tbeeforé,nas Hee smmbelg o Lupserbo imGt ge®mmp mnvwallargm ahé empitmmentatmn
C eIIalon refore,. as . the ersjin a
P R e R koo BB 6B GRSl g3 Beveen users of
ﬂ’l@%ﬁl@sgﬁuﬂ) Wr thb %Eﬁe'cﬁc&hﬁé’%ﬁeﬂbﬂe HewbRg, LAk ‘XRQ the receiver

cancel | ation between users of the same group for th
wawd altanti tegdecode bt USGHD\I@\ib@ gmmpt hftfbﬂ- ARE, newhesubpacket arrives,

I t e decode all .us in the
GRS e, fe e Toud Sa SR RYE PR e [ etion. Tor
exaniphe; VARNEhEpAKBt diﬂUﬁﬁ hi ReeddRat Hale 7, ﬂh@h&lﬁs fHaGfackets of Users 2
cancel | ati on, For exanple, when the packet of er 1

Ful-d deeodstat ttimeen v, 12.hwhich dsker thelpsgdesk dt decode aistime o+ 24. All

subpackets of a previously decoded packet may be canceled before reattempting decode

for the other users when their next subpackets arrive. A key point is that although
particular users may always be in the same group, their subpackets see the IC gain when

other group members decode.



and 3 decode at tine n + 12, which further hel ps User
1 decode at tinme n + 24. Al subpackets of a
w@e@sioorsd y decoded packet may be cancel ed bef BECBUS2005/046736

reattenpti ng decode for the other users when their

next subpackets arrive. A key point is that although
particul ar users may always bg, in the sane group,

their subpackets see the 1 C gain when other group

menbers decode. Joint Interference Cancellation O

i eriee Achncelhati ot, Ovegnimealds AndOfiGTfic Ghannels

robI m dred " t is sect reI ated to .

001071 P oGP RER e ireB L s ek ThiroineisSrtemyaegacity of a
EDINLAERL by Ffibichy eilrhithheraldt danbdRis hikielikr 1R8%Sefe at the base
the base station receiver. In general, a RL user's

stetiomareceiygsi &1 gensralpp Ry usesisesigngd gonsiets of aflpt, overhead and traffic

| o Thi ! . Coint ol
aRe, Srhis! WictioR SEbarbls AIZE BHES pforhBid an infhc 16 sitsage for at
deed.e two aspects described. First, overhead I1C (O C)
intgoduced. On the reverse link, overhead from each

(00108 cer ' BberE (48 dsReet fEwEheb FosisPumaral B (QIQ) itinpduced. On the
Hvefse 'linﬁggxaegﬁ%? ﬁ‘aﬁﬁ reggl& D&r 39QTE Qﬁ‘lre&e%gl:eg {c{ %érgzgg 6 M Sther users.

to over er users nay

Ber exehtuagre thef agghepateoinsdrferatice ke te oeaheads &yl Ahoter fyrs may be a
fhi s _user,.. Repuvi ncg t hi s_aggregate ovirhead ) .

e PPEPEARS Oﬁ%e fieh Fisfer TSP coResrepe Ypis YpsranRemoving this

fgrpate bO&hédCAMAERP e IntEV il ReRRVAYoSY %g%?%l stiformance (c.g. for a

i ncrease reverse link capacity beyond nce an
chpas?egp dsREVeDOd ReyAPsteamd afld Gnere@®] 8% ersSelininciapacity beyond

iLnportant i.nteractions Pl C, and TIC are
Wgﬁ%ﬂ@?ea@gfapﬁ?yﬁﬁ]egﬁﬁﬁﬁp@? nce and har dware

[00109] ( HVY Seonanithpae@efiherachofc¥nsEHPIES GICE HESEI0 BRIdQAonstrated
how to best conbine all three cancellation procedures. -

Brmehrfagtemape fommercepmnds hordraare HYE) designrithdsoife Aafpwhsrhemes are

IR 8 5P  sEE5HE irare v
- sheanshrfogmanie @e rane 38ma fthytaaé hioke 6MapRLILS ad\Fahﬁf'ge._ For example,

decodes and cancels the users' overhead and traffic

eneafhdhe depcribedctpliemes apmawesnall . the qulpt ogigply defosetdeoeding any
. : e
BB R EUREAN, by Y DR RS AR o o e

EIRAOB0a sequemtind nae2000 | x EV-DV. Met hods for

Over head Channels Cancellation [00111] FIG 1 1 )
[00110] ; | |, sthigseeion lﬁe@a%%%@m%ﬂ% EVsPPReA systeme andyin general

§licEN BReRePMA THGERs auEh Ly
cp%gﬁnel S: one t ypg Fss’t O assi stbq}ﬁg’ %PM()M?Q’ and CDMA2000
1x EV-DV.

Methods for Overhead Chénnels Cancellation

[00111] FIG. 11 illustrates a RL overhead channels structure, such as for EV-DO RevA.

There are two types of overhead channels: one type is to assist the RL
demodulation/decoding which includes the RRI (reverse rate indicator) charmel and the
auxiliary pilot channel (used when payload size is 3072 bits or higher); the other type is
to facilitate the forward link (FL) functioning which includes DRC (data rate control)
channel, DSC (data source control), and ACK (acknowledge) channel. As shown in
FIG. 11, ACK and DSC channels are time-multiplexed on a slot base. ACK channel is

only transmitted when acknowledging a packet transmitted to the same user on FL.
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rate indicator) channel and the auxiliary pil ot
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hi gher); the other type is to facilitate the forward

l'ink (FL) functioning which includes DRC (data rate

control) channel, DSC (data spyrce control); and ACK

(acknow edge) channel . As shown in FIG 11, ACK and

DSC channel s are tine-nultiplexed on a slot base. ACK
[00112] ; h g nnémang the, p\}erh@aaiﬁgmmlg eesm o Bithke mowilierigpita channel is known a

BRGSO 0 BB, 4 Aoggion

gedodingc hla:nneﬂeSSa!By koo whis achahhél] iandt thé %x[lﬁa?f'ﬁifb’i channel may be
pi | ot chann

Ther ef ,
e e e quﬁmléeé’qﬂa'd%?& éxewama@e Fespnsthicted auxiliary pilot
FOTO0El 2 xS e REe e AR o AR BRR b5 Bl sgpmeny

The reconstructed aUX|I|ary pllot may be at 2 x chip
rate resol ut| on and may be represented as (over one

| segmﬁﬂxnpfg 2n%aﬂ[xo mfﬁff,' G[2n ?FXHH_%/ Cf 2,511

m=- M Equatl on 1 Reconst ructed auxi I iary pilot SI gnal S

o AT L AR R b Dt

Wal sh code aSSI gned to the aUXI l'iary pilot channel

Gawc is the rel a i s..chapnel to the
primry pilot, f?‘&uX&n?ﬁ%m@ss et a{l’g{gﬁ% h8rIS coef fi ci ent

(or channel response) V\,hl ch is assuned to be a
nstant over .one is the filter function or
‘3 AG dl GPTERoBss fon%hlﬂgge 1lnf:'p‘@Fe:;,ef dpdhe flegergumibesr c, is the PN
| ow pass fil.t of chipx resolution (f is assuned
Fa gl gt B gie. Yaj Shl\ﬂpd@:amgr@]i)to the puxikiary tpalot bhamel, iGip, is the
%set ,of this finger wwth af ~g f nod 4 and df .
Tpiguye 24ipof g chanaclie dbmerigrouplost 1 oisshh estiinatbbcinmhel, coefficient
whi ch includes DRC, DSC, and RRI channels, are encoded
(B chanprlcrespanse) Whishda assusesdeie by a spngiinbovendes segdertthd is the

5 g e BRI, e LT 5 e i o
dﬂi—ﬂx@ YesoliftioAIpOW akifndd r}{o?ﬁ{b%hglblealﬂ o[e 11\9? X g/s gﬁ lg}aérc%leS time

no reconstruction 1s

%E‘?ﬁ%§?ﬁgﬁ‘ﬁ%%?f?‘,\25 q‘g(%g%l?orf _jv%' ;rg;lsgg i nsi de
[00113] t he %6%@&?nd3&%uf) 13t o lv@‘heft} cﬂ—eﬁlglelg e&fﬂﬁ:ﬁ me %lgs;bggfam? and RRI

used for reconstruction o correspon
channslsoone anocléld(_by eithel beortlagonslt dodes edsifipixadodled.O0n the receiver

ngiso? %c ar]l anp f‘;liﬁagfdeﬁwlé)\ﬁgﬁf +quj%_ut% %rre]:[f:-fs’q-ﬁqmaiefivratiﬂa_thre@old If
the( biitplit 18-Beldw! tHe} thedBold, -ahl rasure is declared and no reconstruction is
attempted for this signal. Otherwise, they are decoded by a symbol-based maximum-
likelihood (ML) detector, which may be inside the decoder 308 in FIG. 4. The decoded

output bits are used for reconstruction of the corresponding channel, as shown in FIG. 4.

The reconstructed signals for these channels are given as:



m=- M Equati on 2 Reconstructed overhead (DRC, DSC, and
RRI) signals [00114] Conpared with Eq. 1, there is one
waewener’no J 0 which is the overhead channel daP&Er/us2005046736
the Wal sh cover, and Gaux represents the overhead
channel gain relative to the primary pilot. [00115]
The remai ni ng overhead channejgis the 1-bit ACK
channel . It may be BPSK nodul at ed, un-coded and
repeated over half a slot. The receiver may denodul ate
th 11.a rd-decisi pn pn thepACK channel
da? éfirz%ﬂgl ZEI’] TW@’I s gn‘élcrsng’dgﬁ"ha% & T Re-3hhe
as Egq. 2. [OO 16] Anot her approach to reconstruct the

at Grqrju?ggﬁl_% Ell ggg‘%”" nOrQ;g?[éé’at oﬁ’fl])rﬂay Ope-S11

represented as: =X +z , vvherex is the transmtted
si gnal, andEgatie ZtRIaeansmetéchdern@ﬂaRct, BRO) M RIY) Migdhisance
of s2~. Then h | ikelihood ratio (LLR) of y is
001141 &1, & Cormbkedinal B of Y 5 BRORSY terdt ol pdbe oVeshead channel

t. es f the transmtted bit may be: where the
%ﬁh fffu%s tgagﬁalﬁhﬁf’vﬁ’é af‘ﬁgﬁlua’fe\%eseﬁ*ﬁ éher%féé}%@ chanmebigaikelative to
tﬁg }; TN simlar to EqQ. 2 but with the exception
B BhRtary fio

ing dO by x . In general, the soft estimte

[00115] and CEieCRinaidih @ dvadpid akdhnshRUhE 196V & & RELLS gf It may be BPSK
el I ation perfor mance since the recelver does hot

tegh e“lh%ﬂd& fapf reppetedaovgr halfs stet HBitk teckivgsmif elemodulate the
h
S‘Fﬁge%‘e?a s Bl e BBl S el Rl e ecameirustion signal

m@dﬁlmaylﬁevkhwmne dstigy. @onpl exi ty of the maxi mum
00116 apos;glgl rob bility (MAP) detector to obtain the
[ 1LLR e&cﬁ lﬁpﬁﬁg riBwaCcoRBIve ntheaIA@Kvwhztmnelh signalrbassumes the

dRnodifa Rl emill1 0 Qs

efficient vvgy to %t?r% erre%l%n%v%l? read théﬂmayllerepresented as:
reconstruction i s one finggexRy scal e each decoded
overhead signal by its relative gain, cover it by the

W@bﬁ sdlle fransinistedrsighalmahd gt Hﬁfscaleﬁ%w‘éﬁé&@%%aﬁ@ﬁce of o?
Eqij nﬁgﬁhﬁnd filter through t he channel scal ed
e?’t ¥ 19grlikglinood rafig {LLRYpf ¢ m\ﬁ:@@sﬁay save both
conmput ation conplexity ndw dt h for
subtraction purposeL;eme pes ( cf df hf )f
f f Prx——lly 0-2

Then, for the reconstruction purpose, a soft estimate of the transmitted bit may be:
£ =Pr(x=1)-14Pr(x = 1)-(-1)= ERE =L _ (7)< tanh( 2
(=) ()= 2D ) o 2,
where the tanh function may be tabulated. The reconstructed ACK signal is very
similar to Eq. 2 but with the exception of replacing d, by X¥. In general, the soft

estimate and cancellation approach should give a better cancellation performance since
the receiver does not know the data for sure and this method brings the confidence level
into picture. This approach in general may be extended to overhead channels mentioned
above. However, the complexity of the maximum aposteriori probability (MAP)
detector to obtain the LLR for each bit grows exponentially with the number of
information bits in one code symbol.

[00117] One efficient way to implement overhead channel reconstruction is one finger,

may scale each decoded overhead signal by its relative gain, cover it by the Walsh code,



Joint PIC, QC, and TIC [00118] Joint PIC, OC and TIC
may be perforned to achi eve high perfornmance and

WO p@spaTe0 syst em capacity. Different decodi ng PEMUS2005/046736
cancel |l ation orders of PIC, OC and TIC may yield
different system performance and different inpacts on
har dwar e design conplexity. P{C First Then OC And TIC
Toget her (First Schene) [0011 FIG 12A illustrates a
method to first performPIC and then perform O C and
FdGuno ﬁmh‘mgethéf ttlean @r&dehyt orig| RI keqLi2 ik, anidfiter elﬁleilgh‘:‘the channel-

de estl tion for all users and perforns

Ssolaa Sl o o ‘ftrP“ﬁPo dfis gmod grayseve RettpsqraRutefion-copgplexity and
I hey may be subtracted
%ﬁ{gg&ﬁ%}%ﬁé ann \ggagﬁoe gé?l %rat ed in PIC bl ock 1204.
Therefore, all users affic channel s and_certain

over head channel s obser{iﬁfﬂpd&(ﬁi heavintasr enCR, add- e

able to benefit fromthé in-front pilot caficellation.

[00120] Bl ock 1206 chooses a group G of undecoded
Ysigt PIC Cofc PRE packets or subpackets term nate at
ary. Blocks 1208-1210 perform
[00118] over hcany PK‘af@IQ andh éi."rIG ahayl bamstrﬂoanmcbto actdevitehighli pregforthance and
ck 12 ucc ssful dec ed channel
RS, SRR Ry LR b SRSt Rlers o DIC and
M&@Wdlﬁé@ntsﬁéfeﬁﬁp&%rﬂﬂahcé@ﬁr SiffeRnP flipabfsléh RRBGAR design

whet her there are nore users to decode. Bl ock 1216
CWRMEKSE es the process. [00121] The

Ffé%ﬂlsq{“? MlHC[tI [ C ne! laE: n, ybeina

roup to the

[00119] next BERr12Ailteeags Qupethvdike ﬁrsmxérfbﬁn FaC! £d tBuE pEFSIY OIC and
erference cancel |l ation, hi this approach, users in
©egeEbd T arigpst bloek tlﬁQO,sth%ech@n feteaseshpanel fetimation for all

ﬁAJ%?s éin‘gln]]?? r%% Qf3r 25 tﬂﬁqﬁ $1dc 1%@%' 'Sﬂiﬁedtﬁg gyﬂop&atg ;f%ge{ll users are

roac IS to

lsmvn :yr]b’ﬂ&, they may tmnabtrheted sndet theie ichiriRls ark RE@HhAICH @NPEC block
The second approach or

@gﬂt r g@’%g?‘ lg‘lé%fs bE?f%MCﬁ%e&/@dmm Sirhcagehpmpls observe less
fﬂ?e@fé%ﬁ& @R R B b%fléﬁtqi {heﬁh%o!n't Eﬁ%@cfaﬁéul ghure. In

cases, the users’ et s not erm nat e
[00120] at thBloshnﬁ%l choohﬂwmmqp bubbHwedécagedviubdrs,t bigs whiade Ppackets or

0 ets henefit fromthj ancel | ati Thj s

SpRERIS PTGy hoEBERE F5F BORIRDH 1 JBBFS n208-1210  perform
SRARNATHEO ThERMd! E8ncihlARMD S

[00122] FIG 12B ill ust r%ﬁs%%ﬁ%ﬁgt usi“c‘é%%%”ls%”g only the
fweearsfuily cadedchanne) @lafaomﬂrh hetwsconstinoidd @hd BhiGraciedAfroritke front-

AN EPERAM A2 L od TR Bl BRI R o Hier thero are

Bofetusdris@o decode. Block 1216 terminates the process.

[00121] The decoding/reconstruction/cancellation may be in a sequential fashion from
one user in a group to the next user in the group, which may be called successive
interference cancellation. In this approach, users in late decoding order of the same
group benefits from the cancellations of users in earlier decoding order. A simplified
approach is to decode all users in the same group first, and then subtract their
interference contributions all at once. The second approach or scheme (described
below) allows both lower memory bandwidth and more efficient pipeline architecture.

In both cases, the users’ packets which do not terminate at the same slot boundary but



[00123] FIG 13A illustrates a variation of the nethod

in FIG 12A. Bl ocks 1204-1210 renove a signal based on
wa@poosa7t7o@l channel estimate in block 1202. Bl pCRUSBOD046736

derives a data-based channel estimate or a refined

channel estimte. Data-based channel estimte nmay

provide a better channel estigmate, as described bel ow

Bl ock 1302 perforns residual C, i.e., renoves a

revised estimate of the signal based on a refinenent

ofetldpewith dns gtoup sifipaekets baneht Dark tHi3 GAnce[lafd 4Thikoincellation may

consi.der. t hat cks 1204-1210 r esul
FECHIDT fos SO HO T Ahe Gngrlarion Saasn Argepronop BMA System.

00122]S| INAIRIGPIAM liihsiarestdCappafagisVah &Sans T1¥20-
[ ]on a better éhannelS esatlplr ma\teS derplcrge lnant? %%’? 12%Q8tsq’erf°rm the

miashade 0h §8GS 424 The nreans éé&OéB@‘hm FéGt i1 A8t mayPMeninplemented in

then.remve.the in tal P2[n]-Pl[n]
ST AR R R S bl E R 312,
[00123][ 0012FIGFI5A ilwkBatds|aUsdriafib £ Sf B2 ABRAd &t HEG COR! B%dkg 1204-1210
means 1230-1244, 1310, 1312 to performthe nethod

rerapvelBRgnat hasedeanan e chamal estigmee inddack 1202F|Rbpck113®0 derives

t r or. a
%f%? %a%egg%ﬁgﬁahgég dﬁv\%? eo%a%\/vgﬁn t anéwa Jemla;? ; Spat?hbéﬂlﬁed channel
@;@até\rlda}?r esvidé @ b&eg athendl hetiBhtd 9 1dBEribedTBEIBW. Block 1302
second schene is simlar to FIG 12A descri bed above

e, gesiduab Flio i-op ROy g rah@‘atfeé restimates offthe (signghhased on a
FEEUeR .eﬂf gL Eﬁeﬁﬁﬁéjﬁ‘lﬁ d decoded before any
at e '

tra c anne S are and decoded. This
[00124]scherr§or sxaupleabbmsidevrthat blocks H20H-1HOerksslyst #MmrephdVisz an initial

St s AL P Bl S g, s on
bettdrhahhdf dstifnaf BBINRID B u@l@glﬁ H%@ thb rl'Eeth {%ﬁ‘ﬁ’é the revised signal

decodi ng delay for traffic annel packets 1 n
gstiteata P2fmle Thmméﬂdtmaw\ﬂlehlrcmava:ﬂmpheemlemﬂak P2[nd4Pdfn]=difference

7,5 ore, i n overhead channel s
?E %R}‘B%eq gnﬁﬁ’athew3ﬁ scale, this schene may
[00125]becorr@1@ni3®$1mhﬁtesIaﬂ btz WostprisRE REAnEEWA0-1244, 1310, 1312 to
auxiliary pilot channel "and ACK channel are in a

Phidenm ﬁl@rra@th@dn of BIGralt%anfahmmyansel?éQtitZﬂé,cm@ b2F20ineFIG. 13B may
t/Q/erh d/Traffic nce ti
b oo inhes i RiiRE 558 o b RAR B g an sofPWre.
HCfFiﬁkt{ 'DhﬁﬁOﬁQ{Khﬂ(Tlﬂ:h TICSebdifd 8élitmld)C. After a
the recerver _derirves channel
[00126] 1 i nebisciecenst schpme s simalas i) FH&{ ¥?eﬁ: descpbo’ ebexsnwith the exception
bt enah g ke MU EIRARE Bpd o Beriothp RS 86 Hed betore
ahy auffic Glaonds aﬂdﬁn&ﬁﬂﬂedﬁﬁﬂ&‘dﬁmdﬁb Tris fselide is suitable for a non-
over head/traffic channel dermdul ation and decodi ng.

Hiterlace éiséexaesp}cgrqpsstpp@flgr degd]ine 1s imposed. For an interlaced system,
e.g., DO Rev. A, since ACK/NAK signals respond to the traffic channel subpackets, the

tolerable decoding delay for traffic channel subpackets in general are limited to within a
couple slots (1slot = 1.67 ms). Therefore, if certain overhead channels spread over
more than this time scale, this scheme may become unfeasible. In particular, on DO
RevA, auxiliary pilot channel and ACK channel are in a short-duration format and may
be subtracted before TIC.



users and OC and TIC for only users with successfully

decoded channel data. [00128] Different fromthe first
wa@ewenel760-l G 12A) di scussed above, after the POEDAMI5/046736

estimation for all users (block 1402), the pilots are

not subtracted from FERAM 312 right away and the

channel estimation is used foy,power control as the

non-1C schene. Then, for a group of users who

term nated at the sane packet/subpacket boundary, the

deint Rilop O verhead/ Bisndfie Chanh eldermpell atipr( (Theckisird $0Beme)d

10, B St LR E L AN e
GRRRNEI00] e MebdiPerdrivts (:Mrﬁ&@kes’eﬂloa%bn P81 Qisér@tanﬁg%;l’orms power

l'ess interference conpared to the tine (Dbl
wpteoliip blogk 1482roBldckt1€a4 &b@osp@a/growdﬁ of ohdegoded wsers. Block 1406

[ ancel lation. previ-oust de

CELARDEECIIGE GADSR L POl B s J9R Sepy o ertom
paerkedd/traffie Ichinet dethb@ul SNl de@sdibFBBISk m@ﬁeirﬁbnﬁ PIC for all
i nproved, which benefits both traffic channel "decodi ng

1pas anch QLT prd TH fponhorseemvith supssfulbidecpdadrabinnel data.
t fi
[00128](;216;1%%%4 ﬁ fg:t%g eﬁ;r aSIC?‘]lEI%% éir: ﬁ}e'a@gﬂcglﬁcn g%‘ q’é) deCs g’i #gf’r Qﬁe channel

emnmionlﬂ;ea}l UsersgblockRI402)) ahe @ilofs r&EMoD&Ibtracied SfrdthFERAM 312
decodi n cess is finished for one user at bl ock
1gibawg kB¢ kBanned peumaasionris pedt foF gowsRonsTol as the non-IC scheme.

'IﬂEI? rebeh %Iijc%i? i Efs! 12 Ifaféagﬁtttﬁcg s%x??@%éggé&bpm& Qoundary, the

i ncl’'udes ot c anne
oethddgedbrma$dquentih decvding (HBRES 0408Bimicld 1 0¥k gikacksier.
whet her there Bl ock 1416

t
00T i B 5 B geeicingFi5b 104 froied Bt rotitpse B hannel from

1 f.qr
o, PRATERL DT 10 BB ARRAA3E o e Gl

%Q/Z)tj\éhqnmblvmﬁlmmlulaltﬁm&rdawee Comxﬂtdmrte interfarence cancellation of

BRPRARLERABY BE T Bl A S Aol packer
Bheekord 501 éiﬁhhéﬂeéstﬁlﬁdtﬂnbm@y qb PRIV S Whikht Sénef% B6th traffic

1502 erforms an optional residual "PICas in Fig.
hpmnelodergding pnd; cangliatipn perfermanse.aThisppear ehangel estimation is used

TR R PERS Rl 181008 M ATl BB ocoding
Wiesk 148) (@Y., RRIIchhﬁ[TBDEVCDO)l DAtEMRI RcodifRh ?i‘&%@s i8'findshed for
conbi nati on. of hardwar e and_software., Tradeoff

PR WEsarft PIRSF 412 hervatcthegl el Iswhbpesthisopegs interforenge contribution
ﬁB ahe L BRRANL 812 Sé}b‘lﬁ ﬁﬁﬁtﬂiﬁg ggvg%&u RekY and any decoded

or mance conpar’e eme since
pvﬁmmmﬁu@mahmmmde known at the BTS and it makes sense

to
[00130] Block 1414 checks whether there are more users to decode. Block 1416

terminates the process.

[00131] FIG. 14B illustrates an apparatus comprising means 1420-1436 to perform the
method of FIG. 14A. The means 1420-1436 in FIG. 14B may be implemented in
hardware, software or a combination of hardware and software.

[00132)] FIG. 15A illustrates a variation of the method in FIG. 14A. Block 1500 derives
data-based channel estimates. Block 1502 performs an optional residual PIC as in Fig.
13A.



cancel themin front. If both schenes are assuned to
have the sanme cancellation quality, the first schene
woreyeout7per f orm t he third scheme t hroughout al PCTHEBZ05/046736

rates. However, for the first schenme, since the pilot
channel estimation sees higher interference than the
traffic data denodul ati on, thg,esti mated channe
coefficients used for reconstruction purpose (for both
pilot and overhead/traffic) nmay be noisier. However,

[00133]f or t K&Gt hSB dilsstriateren apparabistdesppisingt mednanl4@D-1436, 1510 1512 to

BRI P RehPARE BRI ke R0E: Frabeiob Pl isEhug, 158 may

bb hﬁgl@ﬁfehﬁéﬁdn GRANAR], sEBhArBRE h @BmbhatibeoSRFBWAS ahl Software.
traf |fc data dermdul atl on. Then on average, the

heme may be better

t han -~ 00 ardware design

(001341, spethrs %aﬁﬁ‘{aﬁzﬁ{ﬂﬁiﬁd °3¢ gﬁdu}ih Y §}1é) egogpqrgq{pa%eggqmpared to
theethirdt Sthemewincs uhe phiet fghaas aﬁrlldlcﬁkﬁfi@td@l@ BPS ahe #dmakéh sense to
traffic channel data and cancel them together,

eansebihene I drnd. A ot sphesegseare rasmengd fahave diensanon cancellation
H:ﬁ AR ﬂg?‘g&xeﬁ‘fe% V\# %Hﬁa%ﬁo UhO Bnif) 4‘1 ghl%hth%yéhg&‘t all data rates.

orrre t oget r over ann
H@mdcd afotrotheonﬁrstr adhieine, civenée @ilod ciblaatidl OBstimatioh€ké¥ higher

R Tl R R L TR LA MR
dr tRoASAIMEBA H uﬁ?&set (®r detﬁ’tI%lEﬁh P ové e§(9t4%ﬂ’ircé9rg{§ be noisier.

cancel lation ¢ ity of the
Hoageert for the thislesshdae,ssincatthe pot aharmel estirnatiayais bedome right before

TR b Fotatal BB, o afifichos devel e tan i refined

ti@nelPgisiatien iid thdlshmBia8 fhSIBhic rcfﬁaedéiﬁ&flﬁatloﬁh eI‘HEﬁt &PQVGrage the
may al so re-estimate the channel fromthe traff

mﬁlmombtymféh@méchme way be bettatdandbel ﬁrsTh@heme

cance shal | nge the traffic

[00135] hannig+oq%pce}%5% egte WSW}’G%?E@F% Hf?a’?i%}ﬁﬁ’?‘ée # flisht edge:
telméthedmanehm thOpilet Ghd Qeesdag adebbaNAR $a B ¥hdBiel data and cancel
renmoved (cancel ed) once they are denodul at ed

theartogsthar, | theretor this approgck: Rasen @n@nmwanéwméhmmm rogleer hand,

KBRS R B P bl e

demoddation by tehfio dhbaict/ dbandditivhe(i®vemiead Batfing samples from
trafflc ({1 nne]s of all the access termnals at
tzﬁs’t e IS o Ingigase qnppenom l@n Wld@} regurgments.

[60136] t h en ffh?ls':dggiﬁ%d"ﬁl% e ?@ét%clﬁé?ﬁg ResB0P /e ot gyl

i nterference and noi se over head é’ndn%ena??n 8uahty of the
thirdnschemdatherenay thadeaffinbetiveen idataviatel maruser deases gaiaingh number of

cancel ed fo b et f .access rmnal s 38] One
SRRF clncernpBLib 3R Be st A roi SHOBOB G 1t loak A igH region and
ﬁl@)bp@@ﬂ’ﬂd Fal 19%10\@5 taRhfe usétsC AROmEIGH Iﬁ%’ alSd! ?e Estftlat@ thePehannel
time fromthe Anot her approac
from the traffic channel once one packet of data is decoded The cancellation quality
shall improve since the traffic channel operates at (much) higher SNR compared to the
pilot channel.

[00137] Overhead channels may be removed (canceled) once they are demodulated
successfully, and traffic channels may be removed once they have been demodulated '

and decoded successfully. It is possible that the base station could successfully

demodulate/decode the overhead and traffic channels of all the access terminals at some



(a) accumul ate reconstructed signals (of any

conbination of PIC, TIC and OC) for a group of users
war@ebi)76d hen performinterference cancel | ati oPCT/OR20051@46736

group at the sanme tinme. These two approaches may be

applied to any of the nmethods, schenes, and processes

di scl osed herein. Inproving Ghannel Estinmation For

Interference Cancell ation [00139] The ability to

accurately reconstruct received sanples nm

BOGh % fipagnt Jfythist @6: OIGs T qrsptso ﬁhmﬁbe EﬁR@MCWMAId only contain
ts e [

R siciished TRASORAL Pk oS MSI°HERANEL L B may

tangelsdiin vaibud atders, Iagd gaIRAléE[ dfbmlbsetgbf ao@eﬁiﬁﬁmﬁ&lﬁ h

channgl is estimate PN despreading with respect to
[00138] g péPStapB@&ﬁlé 1540 BEEOmH dpterfptenge meC@]é?tiqng(O(f jang. comblnatlon of

RIS, U A | f

| ength of Qtjﬁje) %Y%g?ﬁ r%?grtfl?x%rgﬁ% yp| ca%ﬁ c‘%%ggﬂ azE’ErozilCh 1s to

@dr&m@mls@ Toematracted signelagonant bt&n‘mﬂatncmabf PIC, 3NR &4 OIC) for a

atin | es, ile not accumul at i ng so
B0 Y hE ke ot AR g renca arostibom{or the Boume the same
m&el al'he38 Iwel appheacBA RS be IHficANAN ofﬁ{e' ﬁg{rh%dg Mmes, and

the pilot filter output”is then use m data
preresaes ditdlessd hpon40] As descri bed above vvlth FIG 4,
.h .

éﬁgﬁ'g&i ! nt|n |n erference

truct the

[00139] cont rT]iBaJhblhfy f aocaray &edohétﬁm&cteﬁ%d%*a b
t he % chi px2) FERAM sanpl es. This | g ve}; gi%ﬂﬁ‘lcgﬂﬂy affect

%’étle@’ Parfarmgnechal @ CRMA W@ﬁerdhﬁtpnmlm irderderemce cancellation by
{
o A Yetin i Bl ¥Einttted s, (pen RAKE

retraverch neﬂtlpathtchémrfel msltlhﬁttdaﬁtbSEPNl drg e§dlh§ Wlﬁ??é@ eck li’(?the pilot
chann itself, the overal channel i mat e

|
Sga‘b‘?t?f: $ thyn i BQHFH%@ et Recusiating) everran mmnatet wariod of time.
BHedeh B OF UR pifdt |ﬁt1t%ﬁ#1%% tyérggl%éﬂos&? hsc‘ a %g gﬁ,og?lfedf%%gﬁ%ﬁncreasmg

several techniques
the estimeation SNR by ianduanflstirenmerecampk) ﬁhﬂ@ﬁbtlaﬁcﬁnﬁgﬂ% so long that

ecei v ues npy be applicable to
%bﬁ/%%%k? gﬁ%} é%@%%ﬁ%% df)e Hgveciations 4 2he Thansel f dhenchannel
It!nﬁat@f uer
R R ne b Belin GBS
[00140] decod’e& deseribad aheer withnEIG.uds onhepractioad nintthed ehii@plementing

ISRl IR A CRMA eI Balsaricarspibatn Aermigion of
vesbusedremitiel RSl stREmS RIS tgf SipIH)FPR AN & lt%' 19fis involves

channel estimate, the transni chlp strean1mo
detsHpmingthe apsmidtedship) stigams hed arr estismite o Ethe anerall ehmhbetween

tlgée{sr%fsérggl é\%q %{B@Eﬁ‘ecg % gl svafe;hle%e q.%lgtag ﬁme gla:nne efstelrnfa{eg rEom the

RAKE fingers represent the multipath channel itself, the overall channel estimate should

-\".:.4‘

also account for the presence of transmitter and receiver filtering.

[00141] This section discloses several techniques for improving this overall channel
estimation for interference cancellation in a CDMA receiver. These techniques may be
applicable to CDMA2000, 1XEV-DO, 1XEV-DV, WCDMA.

[00142] To perform TIC of a packet that decodes correctly, the receiver in FIG. 4 may
take the information bits from the decoder output and reconstruct the transmitted chip

stream by re-encoding, re-interleaving, re-modulating, re-applying the data channel



[00143] Instead of using the pilot channel estimte,

an i nproved channel estimate (at each RAKE fi nger
waledoapy17emy be obt ai ned by despreadi ng with t hBCT/US2005/046736

reconstructed data chips thenselves. This inproved

channel estimate is not useful for data denodul ation

of the packet since the packe}‘ has al ready decoded

correctly, but is rather used %ol ely for

reconstructing the contribution of this packet to the

Erinninderecpsadinge STo ddtintatd the sedeael simples fdrOTICeaﬁh tlaf pilot channel

ys of the RAKE fin

he del
tﬁ%t%aﬂ& B ﬁl)ansmlﬁ Shipeitae %@3 éé’BY%%d wth@ wadel; ofdhe transmitter
SAIRLRef ?11 jdnthe rR(?AEﬂ{Etr@éiel\t/é?’sCéHai"’h‘fel)esmjnI bt £68 despreading with

reconstructe ata chip stream and accunul ate over an

&mpﬂmpPNaiequmcl od of time. This will lead to inproved

chann tlo si. e.the traffic channel .
(001431 1 o FEPRPIAET D N RT3 ARBLovER dhulel estimate (a

Chdi RARTRfihdes d"eRLyP h{a9tbeT@o?a1h@& b despréndineith IRe Rlcofl@hRted data

rate). Using the data chips to estimate the channe
f:blps The@mlws r d5isl impreved qhemeel ssiroatatienetzeafid [fordata demedulation

of frsrrid sBE IR Bfs HFa5 8o b1, BRE aqther used sotely for

kaxohaadttia tﬁ§tcbﬁﬁibluﬂ6n tdiethiwbédkeﬁt& titd &ofebnBba@plel OWith this
t he RAKE &gr del ays, this section also describes a

s9chmigEe, @gtea of 8¢ felavscatithe RAKE fipgarel (2gpIchipXy ;ﬁsolutlon), the
TS, RSB e TRl Aut 074 SPROAEG ] ey wio

mxonktmcadél dakveclﬁla sﬁczamesml mc:]dumm;af: %gdianmpg}{]opaaﬁlmﬁold of time. This
nt-end,sa S cnl px . e Channhe

saflilead B #apr%g@f shimic) éamﬂﬁr"“a’e§1ﬁi5‘°eél%ﬁ Hgtfichebannghis. Eppgmitted at
g%i@{' §§w<¥i‘ ﬁlléhrg%eplfo? %ﬁﬂﬁfef ecf%ffié Sl fﬂttTﬂf‘ll:a"i’loclls1 'a%nétﬂ)n of data

e the gaininc ann est mati on accurac
Tdte). t iUsings thendabd chips tonéstioraid yhes gimned ﬁnlnaff'i[l(i‘emay result 1n a more

est i mat be c n b sed on infor [ bout  t he
BRGUEate i ﬁ@‘g}e é% BPWSrrefl Uggrts% are fhe most 1mportant to
%Q&Qlﬁﬁﬂh{ gyof the transmtter and receiver
filters. thernore, information fromthe RAKE

[00144]f i ngeﬂlﬁtmwfweumemg the meui'path chivenelint éashrdfyths BAJGE finger delays,

h ti t 14 L te | ..
G F 5 0 SR8y 8RR /PP ARSI ey estimate
QVREMINACTRROSS the tEMSARR fiMek,)mil¥ipath rmhﬁﬂemadlﬁ &E@Vé}qtlter This

g(t) described below), and receiver filter %_
@stgnata | masabe #hribe sape aesoution e thet owrmné% ont-end salnples (c.g.

SO EAIE S5 BSL O B oG foncn

wiaples hth the foastryvtddniraisplii d41slebipa i€ aéhivdd the T2P %]aln in channel
correspondi ng delays t/. The conbined effect of t
estimatian acewragn d The dateapan of thegmiformly spacefoshannel egmates may be

fhdskn YA information about the RAKE finger delays and an a priori estimate of a

combined response of the transmitter and receiver filters. Furthermore, information
from the RAKE fingers may be used to refine the uniformly spaced channel estimates.
[00145] FIG. 16 illustrates a model of transmission system with a transmit filter p(¢),
overall/composite channel A(f) (vs. multipath channel g(t) described below), and
receiver filter g(f). The digital baseband rebresentation of wireless communications

channel may be modeled by L discrete multipath components



f(t) =p(t) q(t) Equation 4 where (r) denotes
convol ution. The conbined f(t) is often chosen to be

W@ R06l02x766 0 a rai sed cosi ne response. For ex_anbtt_ﬁu_szonsmmw
CDVMA2000 and its derivatives, the response is simlar
to an exanple f(f) displayed in FIG 17. The overall
channel estimate is given by h(t) =g(t) (r)f(t) = a
f(t - T1) Equation 5 1=1 [00146] FIGs. 18A and 18B
show an exanpl e of channel cz:sti nﬁ.tl on (I‘efﬂ dandl t .
I magi nary conponents) basedzon _the estinmated nmultipa )
chagnel Ztt eggh of t%]rgzgRgﬁz fsi tafals. In this Equation 3
exanpl e, the actual channel ™i's shown as a solid line,

wihelrettheo(mlplax pathiaviegplitites bieay SHEY SorredhdiRCRINS s ) Cf}ie‘:%mbmed

(dotted line) is based on using the / in Equation 3
e ef therfensnitier ppdugerivenltaremagpdeidetinessidy) fikise 18A
and 18B are based on despreading with pilot chips
(vvhere the overal |l pil g€)SHR)iSsqrR4dB). Despreadi ng Bhuation 4
RAKE Ei nger Del ays with Regenerated Data Chips Instea
whepj Petendis psm[@ﬁikﬁ?] Thteombaed t§(7) b offeAvh6ten to be similar to a

the fidelity of
PR TRNinS espatisea Ft é?a%leda R RB0b emcbits dstvebies, thecresponse s

e o1dy1:)
fi;lgltaﬁ%m% E’ét ﬂﬁé”@ F¥@er1e7g?re Ccance %gf’?%rﬁs.nin?te is given
bw possible to use a user s reconstructed data chips

to determ ne an inproved channel estimate. This wl|

I mprove the acc cV,(af ference subtractio .
mn’g t echni que fg ?Cﬁl@®@gf % ff’gff 6 descri bed as I]Equatlons
espreading with respect to a user's transmtted data
[00146] h i sF IGgs1 dd aBtSbOW hae efxbmpta afadhatinté sgtireatibinn@ealahd imaginary
chip @D

GERRRb o} Ss%) SR B R Maneictiondh o€ trer JEARE, fngers

Te I
z&%%&a‘?ﬁﬂ%ﬁ?ﬁ e S

%ﬁwThg(’éﬁ‘fﬁll%%wE?n @Pttﬁdrbfl@vle bascrl@nmsingethct arinBauitieeSialve. The

RSr e Sl TR, PP R, o sl Bwisacing wit

\oveliips (lahiEréﬂeq%faﬂ ilohSNR E0RY] FIG 20A
HE.I I ustrat esa rret hoc? foi desor eadi ng at RAKE fi nger

dth ng@ rated Daga IChAOMstead of Pilot

(Ijlﬁbg receiver 314 (FIG 4) despreads front-end

[00147] The quality of channel estimation has a direct impact on the fidelity of
reconstructing a user’s contribution to the received signal. In order to improve the
performance of CDMA systems that implement interference cancellation, it is possible
to use a user’s reconstructed data chips to determine an improved channel estimate.
This will improve the accuracy of the interference subtraction. One technique for
CDMA systems may be described as “despreading with respect to a user’s transmitted
data chips” as opposed to the classical “despreading with respect to a user’s transmitted
pilot chips.”

[00148] Recall that the RAKE finger channel estimates in FIGs. 18A-18B are based on
despreading with the pilot chips (where the overall pilot SNR is -24dB). FIGs. 19A-
19B show examples of an improved channel estimate based on RAKE fingers and
despreading with the data chips, where the data chips are transmitted with 10dB more
power than the pilot chips.



sanples with pilot PN chips to get RAKE finger val ues.
I n block 2002, denodul ator 304 perforns data
walesodul7ed i on. 1 n bl ock 2004, decoder 308 per fpPCTESTAL/@46736
decodi ng and checks CRC. In block 2006, if CRC passes,
unit 400 determ nes transmtted data chips by
re-encoding, re-interleaving,,ge-nodulating and
re-spreadi ng. In block 2008, un|t 400 despreads
front-end sanples with transmtted data chips to get
[00149]; vy o HGH %%meﬁtraé@st rragteoddore despréadingent BAIKE fingar delays with

@&@ﬁéﬁ g ]dgigtn&ﬂést ﬁ')ol%ﬂélff&{b? t%‘)in Crtecsze us% (gi{}aéfl)i agspreags front-end
sampplcwwaihqhkm P clepd thgét&{AKEfﬂrfgé} viiues. & Block 2002 demodulator
ratus conprising neans 2020-2030 t

%@4 PY c;ﬁ%{se g‘ﬁ"?@f(’nﬂl& %@200141;1 3e¢¢eiah§0&penﬁomatata decoding
i dzhedBCRRy HPRMIP h6OE 3 € ga*s ors, L r4§g %fg%}nﬁa %iaor %ed data

conbi nati on of hardwaré an

dupbis irt-endOlding) et-imtrlRERAM Res dhlatingd andl\lré—kpraﬁﬁh@@ endbRek 2008,

8} Al bpt-end Sameies orith Hanipakied et chmarinete dnproved
a@ﬁﬁeleﬁuﬁlﬂe RGN firldapaLiag! ein%’léckl Ed]]% gﬁ?ﬁbqf ?JCOBJ {S 809, traffic

prior to the RAKE receiver

andcvethend pontributiqr todront-gad ;e)mplbs whhimproatd bl%mtakbshﬁﬁte
Therefore, for the

v SIS0 i, S5 it S e

methpdtto,f it 2RAKE THeCRbaRI2(203%B0 ﬁtﬁm T%ﬁy&% gﬂglteﬁa,rented in

t mul ti path channel only (i.e., g(t)).
aﬁ‘gw p aﬁ%@"r%"‘ﬁﬁ@n{ﬁm(ﬁéﬂa@wm andesoffwanen i ndependent
Al :

Regenerated Data

st) Hovvever. the phyS| caI mJI ti pat h channel itself
ten energy at a conti nuum of del ays.
[00151] Ther ?Séca msweesmm@@aterw@e compdsi velue drthe multipath

f
cglgrrt]I%l gts Qe(ch)c)f thd lﬁ%ﬁ%ﬂ ﬁz’lﬁg%ﬁ%l%ygn[’lgls f%tfj‘ ! on F?‘gﬂ’é‘?ﬁ to the RAKE
rpmm mamtuncdhdeoa lbWep:@E)NBcdiﬁy‘eﬁlﬁdi i bnkq(t)j Reni@P P ha€Ged to the

tja ity B (<0 gl oriRgeforch R the reseixeptormpimant tarefﬁt'ég snatched to
tldénh ANEem ] th§'TB,mE¥eJeﬁz%P &&elf &e%dﬁé’{qol%ﬁtch %o gag ﬂﬁpam channel

estimte derived fromt esprea
onbs(ig., g6t Thedalaysarfghe RAKEfihgesn aneetymamlt;}edm'zrdﬁaﬁom Sndependent

A T M Hr S S0 e B o
ohbehipZPaay VERWRYE, He ﬁlﬁ?ﬁ@ﬂ%ﬁ‘lﬂhﬂ&h‘ﬁhgﬁwﬁ ﬁgé?f]ﬁlta%%ﬁ Have energy

data chips, the conposnte channel esti mat
a} & soptinuum of cﬁﬁé@}{serThé@bmmr@ roéthbd edtinatenthie Imen@bsleecdhannel (.e.,

L T TR
[00152] her eWntlemhmﬂttﬂoWeﬁ%blhtP@tcﬁlsth‘éf@)MA reverse link, the combined finger
SNR from all multipaths and receiver antennas is typically controlled to lie in a
particular range. This range of SNR may result in a composite channel estimate derived
from the despread pilot chips that has a relatively large estimation variance. That is
why the RAKE receiver attempts to only place fingers at the “peaks” of the energy
delay profile. But with the T2P advantage of despreading with reconstructed data chips,
the composite channel estimation may result in a better estimate of h(?) than the direct

estimate of g(¢) combined with a model of ¢ (7) .



conbi ned effect of the transmtter filter, nultipath
channel, and receiver filter. This estimte my be at
w0 b@eszame0 r esol uti on as the oversanpl ed front-ROMUS2005/046736
sanples (e.g., chipx2 FERAM. The channel estimte may
be achi eved by despreading the front-end sanples with
the reconstructed transmt datg chips to achieve the
T2P gain in channel estimation accuracy. The tine span
of the uniformy spaced channel estimtes may be
[00153]c hoser hgaes! opstimationnarocedire hdaseribdde hRAKE dxiptigiely estimates the
priori.. estimate. of .the combi ned . i
C BB e e bRl o Rt PRef o Gresiver fler, Thi
Estithdte mmy be at Nheo karaé ireddlftionrast the Mﬁ%rnbﬁéﬂgﬁbﬁt-émysﬁgﬂes (e.g.,
es.

used refine the uniformy spaced channel esti mat

Rﬁl@éz 5@%&5\4}1 e The ehmmgl estisratemey barrhigvediey desppradingahe front-end
it ' . ause it does .
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estimation0Rt&a¢y. FTs tim2lspan 31 eshidforaly §sosiiRnAél estimates may be
timting the conposjte channel using uniformy
ghasen ha grﬂﬂ @Eorgptl Abow theRAKY finger delayspwms an 2 pxjori estimate of

B ' iS4 v : ndi ng. 1o a. .
B siang e B s S|y oo
&nanthe |R@I§E|ﬁrgeﬁ rgi;}wbz usedblethr_eﬁne ﬂmi’iinﬁﬂbymlyﬁdmaRéAc}B;%laMéﬂbstimates.
ﬁ%ﬁegt@gtargg Eegmvl\fghg _oI” gé%inpﬁ%ta% t%\ég?rggq%ge Béh%g{ gs?egﬁis also useful because
iaebPadthequidet ik i -0 - ace | ) r €Cconst ruct
%the ggﬁd;n%%illﬂe%% %%éf%&%@is% %égbe?%g%?frl%tﬁg ﬂ?he uni form

[00154] sanpl FKgp. 3P @dBhstiosv Emekhmp]learﬂ qsgiﬂﬁﬁﬁgl |th6l\:E@ﬁp6§ilt@ chfannel using
estimation SNR i.s high, corresponding to the case o
SRR, B e SeheD DT R0 RGP aloigh. iz, 210 e doschips SNR
1528 dBs cHir&ipoh hMCHNRT oS € n i
i c 0 dlhg 30 RAPAMCHNRI ofUSRAR dnld Tg‘%gsgfb(HBG Ths ymiform

reconstruction fidelity is inportant.
thanpeliestimete giverea heiterfqelityscompatédnyith deysiding oftarthe data chips

s PSR E T, 1o S BRERNR NS, ofisCof Splpet timit e
atsiBiyrtb hechraRMBcodsiubl RE Bhaglﬁgl%shm{ﬁeﬁ%e}‘ fcatidft. The uniform
or

(FIG 4) or another conponent determ nes 11 me-span
RBE mappyRashy uist pattichlagiyd usefuRANiERL | thgerestihedtions SNR is  high,

04 t h
GuStontilo AETRI AL G IR O BOFHRE s RAL e 120
& mgfnfoem galfiaﬂllai' $§er,w'he bhdnhélﬁ‘ééﬂris%rﬁ&%cﬁ%&lims %Fg%ainée]
uni el a or an appropriate I Me- span.
[00155] (' oy 334 dlbystraies @PP%gﬁlp %}ra@&ﬁglaéi@ﬁmngmige iwbams! at uniform

. . pe h FIG .
339000 2y 04 BARATEAR 1D L St .
0ol deseiired datiovehafwvidoek, 2200, RAKE qtcedvez BRI RIG.0M) @k another
har dwar.e e%nd sof tware. 0131571 In the description
QRRPEent jdtytmines timeygpan) 198 Jmkarm | soRstuctioanbasied | s RAKE finger

d\;ﬂgﬁl}{s.e Hnblobk RDO2, WBR dlilator Wok &k %ﬁ%o&f#&ﬁ{eﬁ £OARARL 28 $mproved

| as the transmtter and receiver ering:.
channel estimate by despreading front-end samples with transmitted data chips at

-

uniform delays for an appropriate time-span.
[00156] FIG. 22B illustrates an apparatus comprising means 2020-2030, 2220, 2222 to
perform the method of FIG. 22A. The means 2020-2030 in FIG. 22B may be

implemented in hardware, software or a combination of hardware and software.



h(t) = g(t) convolved with phi(t). [00158] In the
description above, "sanples" may be at any arbitrary

WO 2006/0(E6@. , twi ce per chip), but "data chi ps"PEr/ESmn&046736
per chip. [00159] "Regenerated data chips" are forned
by re-encodi ng, re-interleaving, renodul ating, and
re-spreading, as shown in bl ogk 2006 of FIG 20A and

descri bed above. In principle, "regenerating” is
he process that the information bits went

oSer

00171, Toﬁ&%&gtc{eﬁwt%mbp‘éﬁ:ta(%ﬁ% therwiselegsapelépathtcbamich atsdlf, while h(t)
" " t .1h l .

e A A A R o o A R ek ftering:

BAP=igft) tdmvoivedevittephi(te. g., tw ce per chip). These
convol ving the

reconstruct ed. sanples gre formed by )
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&isib), Bat ‘atd GG Lle dr S "reconstructed" and
" rfé)gener gt ed" maye b%%uegg%lgi nt erchangeably if context
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wentdbroggh pt thpmohile slansmitich@oeess temiminel esti nate) and
the t« ' r, and.receiver filtering. Baoth words )

(001607 ' cons ?’ﬁgé{“%‘%é‘n%mpﬁeégéﬁ%ff’%etn&-theew?ﬁgﬁmegi IRRAM 312 or in 2
geplate ehefory effoi IRERIARY 812 Sn e tr8€dtrC@le., divsibd NGt
One enbodi nent uses_"regenerate" for rg(gtga’ chi%g)%gr?g'{b)' These
repensgHeied (atrples oire Sfarmped by escavolyinge the, (1Fgmmerated) transmitted data

Iglgse,*',] : data chip regeneration unit and a
dsanfpl gﬁ?gg%%lg?‘%\&&a?eén unit. Adaptation O Transmt
[00161] Subc hEEnwbrdsdiran@uciéd Red Segeetitek’ &b (B@M%eés}iﬁt%ﬁﬂﬁngeably if
Wth ILnterference Cancellation %00162] K/UI ti-user
GORteS FEPEISES © Sither etaming thet Gansimitted dmwpchips or reforming the

+ i i n i echni.qgue th
CEQNATRRDIG STHPL D PAs B deTERNEA 8 PPy Carf tormed by re.
einnpdmg,eaﬁngnwheﬁegs ‘tdampwﬁﬁ iamn&ﬁlr?eﬁ Mzﬂdgnhpuﬁing Eﬁi reformed chips and
.section scri.bes chni ques.  for_adapting the transmt

B aaPE I iR tuRe aifhet ehaniet Fhienel pimse) andyheemsmitier
ahﬁ%@ée‘i%ﬂﬁlfélﬁn%.r BEtHwordL%recbifdfrllct Sha ‘%{g%@l et’sesgénkigltly mean to

overhead and traffic signals. Pilots €
regldmraplorat Thareds do éxchnicslt digtinctibn.t Oae tmbodimeasuses “regenerate”

. thead sulhchannel s (sych as RRI, DRC, DSC,
G A B P SRR G0 Ry B Ry THeb Gopgver iy have a
daex chitpregbhdration Wiiemdeadnpidreb bbb orsc hannel s have
differentrequirements on'the signal to interference
Aglz ¢ ; ) ¢l _Gaims)\a e cReverse Link Of CDMA

Systems With Interference Cancellation

[00162] Multi-user interference is a limiting factor in a CDMA transmission system and
any receiver technique that mitigates this interference may allow significant
improvements in the achievable throughput. This section describes techniques for
adapting the transmit subchannels gains of a system with IC.

[00163] In the reverse link transmission, each user transmits pilot, overhead and traffic
signals. Pilots provide synchronization and estimation of the transmission channel.
Overhead subchannels (such as RRI, DRC, DSC, and ACK) are needed for MAC and
traffic decoding set-up. Pilot, overhead and traffic subchannels have different



singl e power control nmay adapt the transmt power of

pilots, while the power of overhead and traffic
wgaaivelozrteel s has a fixed gain relative to the PCT/OBR05/046736

When the BTS is equipped with PIC, OC and TIC, the

various subchannel s see different |evels of

interference depending on thesprder of 1Cs and the

cancel l ation capabilities. Ih this case, a static

rel ati on between subchannel gains may hurt the system

FEsTARts o8 the genad 49 irfgyfesense plusaivisgasiio (HER) nleva GBMMA system, a
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subchannel aptively chan |ng
S@b,cmﬁametelamndmetwﬂeg stichbiie] geias uta@dluﬁtethé Oystami perfdrihance.

terrrBTﬁ‘f ga ket,error rate,.SINR or i nterference
pover 1 Fh3ECHPR, qescribs e iggin SonERl sirtesioso Ry thendiffseany logical
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potential s of | e providing robustne or

systemsngush s rE\bﬁ)CthvAmué myéiyrise apipdipé it EWeDS’uRelfiaﬁWeCDMA EUL,
%ﬁ&% terference cancel lation refers to renoving a

con i'on of |ogical subchannels to the front-end

[00165] sanpl €he afeb@ibelinReEnigLEaC iapeRkst Pover baane Qﬁc&ﬂﬂﬁ%l (Lnn different
order to reduce the interference on other~signals

shbchangels by adartiviek éhangmg Fhecgalnh@f Baczhnsmchamlél pbéaring to the
P dale d t he r
I?lg%glﬁégt ml}:sil?lntgﬁﬁ ?%(ﬁ eéqrorerg{ei or|1 Pe@%e@nsq: power. The

z(ﬂnC;ls td eprd)\nﬂ@ raf esliableepdvier’ D8k Bontfd? CABSHahMAT kXY atllﬁ%s fully
subchanne]_ through its decoded version at

e

{“[1% ferngiglsddC Wil v dingniobpetpess dort 2 tnsniigsion on a time-
-ﬁgﬁﬁgdg%agngSgb&ﬁ&néubchannel Ecp in order to neet the
error te requirenents in the traffic channel. The

[00166) povverInU:frfdrémet caddellaticu befenng) ﬂeﬁlolvﬁigatﬁdcdrﬁﬂﬁiﬂoﬁt ®f logical
|ch depends on t he payl oad

d T2P,
?’i(? IFI])ée aLLa O%i -Srdrssmples Aftgothose subrhamrsiphand beenodecoded, in
drier @'rb&lceﬁﬁé\ﬁfterfe?e&%rofn tﬁ@%l%ﬁélscﬂh%ﬂl lgaogcﬁ:togg&f ge&p In PIC, the

control nechanisminclu | ng I hner
tﬂaﬂénmttﬂdeplldtmglaélmknmn la s BQ‘St el BleNRceited PRotis| RESstructed
ﬁg at reshold iﬁ¥ ile the outer-loop
o?ha% CHiiRges B h h?re »d thee jaterfgrengey is removed by
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Wien |1 Cis_perforned at the receiver
[00167] adapt(arret BIS (with muKdiventrel the power of the pilot subchannel E in order

to meet the error rate requirements in the traffic channel. The power of the traffic

[00164]

subchannel is related to pilots by a fixed factor 72P, which depends on the payload type
and target termination goal§. The adaptation of the pilot power is performed by closed
loop power control mechanism including an inner and outer loop. The inner loop aims
at keeping the SINR of the pilots (Ecp/NVi) at a threshold level T, while the outer-loop
power control changes the threshold level T, for example, based on packet error rate
(PER).

[00168] When IC is performed at the receiver (FIG. 4), the adaptation of the subchannel

gains may be beneficial to the system. In fact, since each subchannel sees a different



gains may be beneficial to the system In fact, since
each subchannel sees a differentlevel of interference,

WO b@e7ged n With respect to pilots should be apPepUSI05/046736
accordingly in order to provide the desired
performance. This section nmay solve the probl em of
gain control for overhead andypilot subchannels, and
techni ques are described for the adaptation of T2P

g}i fh increase the thr outghput of the systemby fully
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systent) daeiewi Valtisobihe obétbdd dchandd GaihdRingyy be reduced in
order to allow coherent performance of the two types
of subchannels For a gi venGza§l 4gad, the nethod may
let t ggl crease by a factor AT2P with respect to
[00170] ; 1o ¢ epgs the OVpﬂlegci/gg@t subchpangls sge thi@ame interference level

dsQHe! hﬁ%ﬁnel@ﬁn@?%@fthﬂg Y ﬁ"BP/EZ)[%ﬁtg régvlffagﬁl%étggeysgg rmance for

used for a particula pay oad™i'n

htle overveada hur trofficT@RAmEL IpetformairBas 7edtt 49 fol &Qﬁiﬁéﬂ estimations.

\ﬁl rranmeter. AT2P_can he quantized into a set of

i1 ? 1%, psegy ther wiesfepence %Ve?ég different dorithg mvedhead/pidotei Bid traffic,
ad drareplayt r

quantiti ggé tltﬁgfce%g)%e(%gert(tgpdtﬂogﬁé ér}: peg%ﬁ’% ﬂy%Jrcg ? :IE‘? pyQ types of
spirhanygls.o fF og|a|\ﬁverapaiyloads éhoxethddhenyridt. thd MTRPPddcRiaseSbINR factor

houl not d the m nimum | evel desired for
ZS@@d gha“r‘?ﬂéq"{ é‘gt ehuéﬁﬁed rele BY erder Hereetibly( tROMpqiigements. By

it an t he 1| nk-budget
SR 108 GRSl b Bl Dl U ekd B ool e,
th@wvﬂnsowaﬂsb&efl ned on the recel ved signal. In
general, ROT should stay within a predeterm ned range
to allow for a good capadi2Ps €d¥eAage tradeoff.Rise
Over '{lhermal Cont r ol

[00171] e parameter A,,,can be quantized into a set of finite or discrete values (e.g., -
0.1 dB to -1.0 dB) and sent to the access terminal 106.
[00172] Some quantities that may be kept under control are traffic PER, pilot SINR, and

rise over thermal. The pilot SINR should not drop under the minimum level desired for
good channel estimation. Rise over thermal (ROT) is important to ensure the stability
and the link-budget of the power controlled CDMA reverse link. In non-TIC receivers,
ROT is defined on the received signal. In general, ROT should stay within a

predetermined range to allow for a good capacity/coverage tradeoff,



[00173] | o indicates the power of the signal at the
i nput of the receiver. The cancell ation of
wo paoefofsence fromthe received signal yields BCT/US2005/046736
reduction of power. |10 indicates the average power of
t he signal at input of the denodul ator 304 after IC
The value of | o' may be nmeasug d fromthe front-end
sanples after it has been updated with the IC. Wen IC
|s performad the ROT is still inmportant for the
jser Qpe ' {fom¢tol and ROT shoul d be controlled with

respegt to reshol i ..e. ensure t
100173125 g o &ﬁ%ﬁbﬂ TS oF e sigial Bt O[fé}?ﬁfﬁﬁf“’%\?{é‘@ gpncellation
bf ﬁftéﬂf&e@&dﬁ&ﬁﬁﬁe gacervee %%Pﬁ@@%ﬁﬁctﬁﬁ@ﬁ&w&l SI9 indicates the
fromthe I C. The decaodi ng performance of these
gymagrarear of the signabtdaputef theedemasiylabwrei04tatiier Fl |,
nmeasured after I1C. Effecti Vz ,BST is the ratio between
the signal power after |IC and~t'he noi se power. The
&he uelue 0&/ROTY haynagsured fonothe dwnbyndsanplessifer it has been, updated

e Qnstral n e e ent]y
B e G VR B i foria i BOT S Bl o o reshied
biteharinet; 0@ RO SRWRI bd@rolled w2898t td altirebhdld, . e Md%Sure that
I hr) is the signal power threshold correspon I’'ng
toROTt f . Fixed Q/erh%%? Gailpn Tg@ i ques [00175] When
the ROT increases, the KlF{ pi’l ot and over head
channel s (whi ch do not beneflf’ from1C) decreases,
Whattél]%gsﬂlblﬁlsﬁ@b%fl al increase in the erasure rate.
In order to conpensate for this effect, the overhead

[00174] ¢ h annEPWE¥STn Fakigyang o) asisthead |St11PFé1ﬁml!ﬁ}S berfeifit glso\fedmu¢he IC. The
d
[ 00%&?@%@0@ R E@o Bﬁ{x{ei érii v&ﬁé%ls{ %mﬁ'ggég{?r:]tﬁlslﬁnql*@easured

ques are describ
dlterrlie diffestikec R@hie | the satid hétdfem tt1|ib sigBalesdwerafteRaC and the noise

| Iot echni ues adapt both the |evel
?r&? e@%@ﬁmﬂ &%E COTHED 1&‘1"@9’ artreshadd.-auser . d osed

Ioop control of T2P with fixed Ar? O dB [00177] FIG

23 illustrates a cl os@Df peppaneorfontrol (PC) for

Ecp and AT2P and fixed D= ONgB (bl ‘Ock 2308). This

,El rst sal ut| t he_ adaptation of AT2P and Ecp
RS Rnsaat og fgﬁ[eﬂmay PR savvalgatlysiaisd as @6@@@3@@ Ig3gger the

ABYmPESH BIThE AVRE 178N ddeS ot thaflge:

I,'< 18,

where I{"™ is the signal power threshold corresponding to ROT &

thr  *

Fixed Overhead Gain Techniques

[00175] When the ROT increases, the SINR of the pilot and overhead channels (which do
not benefit from IC) decreases, leading to a potential increase in the erasure rate. In
order to compensate for this effect, the overhead channel gains may be ralsed either by
a fixed value or by adaptation to the particular system condltlon

[00176] Techniques are described where the gain of the overhead subchannel is fixed
with respect to the pilots. The proposed techniques adapt both the level of pilot

subchannel and the A,,, for each user.



conventional manner for the adaptation of Ecp . Quter
| oop 2300 receives target PER and traffic PER | nner

WO owp/02368 recei ves a threshold T 2302 and a nREBHUSBAS/046736
pilot SINR and outputs Ecp . [00179] B. A closed |oop
gain control (GC) 2306 adapts At2p based on the
neasure of the renoved interfgrence. The gain control
2306 receives neasured ROT and neasured ROTeff and

0 tp ts A P- The recelver measur es the interference
E 2B yritinfixe Bs Aup- [00180] C.

[00177] AnIO CPIG % ﬁl%é‘&atéé“a Qlo ﬁ? 68 rlgﬁfc(]‘églf Tor Gy and Ko and fixed

In a sector perlo

Ad Z'fthildiBO (blodk ABQY), |Tﬂ.’11§ fiesti S@ﬂlﬁf(ﬁ’lef(ﬁ‘n@l@ zﬁfab?aﬁoﬁ Q)fl &sz and E,
reduced fromlo to Id", the T2P can be consequent| 7

& of the quantlty T2P | 0 ROT [00182] The Ecp

I | . Fp '= i
(00178} }M(t r§”ﬁgﬁﬁ§f[e 81(()&183 TE) %“3%3.8 g %é?fm‘ﬁ%wﬁ%f%?%t ppwer control in a

qanaerirnel weuwesr forthe adeptaipatof @, i Olterlodp WB@@fBéhvEQaYgelt PER and

t?fh % ( zt‘ﬂ’&GI r?{’é’& rﬁ%ﬁlﬁo %:T&]Fesirla%ﬁg@ @V\Qgﬁwd pilot SINR

4ﬂ&dquﬁ§53ect to G, the ratio Ccan be approxi nat ed
: (thr [00184] For the estimation of the
[00179] ef f ecB1 \fecgqsyd lopp gaiaf domtrol (@cmoa:mpgmnp apied|of @b eneasure of

the b e R Lot D350 1R ermsasiigddkOF and ghcasurod
ROTeff hmd Qﬁtpilfts A}}ZP THeere€div @ CGhéastreR e | hrﬁeﬂ@@ﬁcférlg og%’d by the IC

ans of al ong averaging wi ndow of the signa
Spee lpats Pmg w ndow nay have a | ength at | east

o 0 SR, S, AR Ny B o

petiodisallhe sane as FIG 23 except t he gain control 2306
receives a {hreshold
[00181] F%r %he a&aptatlon of App, if the interference after IC is reduced from Iy to Iy,

the T2P can be consequently reduced of the quantity:
_1, ROz,
T2P — E W :
[00182] The E, will increase (through the PC loop 2304) as:

'— IO
cp (thr)
I

[00183] The ratio between the total transmit power for the system with and without IC
will be:

E, (1+G+T2P)
E,'(1+G+T2P")’

where G is the overhead channel gain. For large values of T2P (with respect to G), the

ratio C can be approximated as:

[00184] For the estimation of the effective ROT, the effective ROT changes rapidly due

to both PC and changes in channel conditions. Instead, A, reflects slow variations of

the ROT,y Hence, for the choice of A,,, the effective ROT is measured by means of a



effective ROT, and AO > 0 dB (bl ock 2400). This
alternative nethod for the adaptation of A 2P is based
worotbloz17sequest of having the same cell cover apeT/i82005/046736
both IC and no-1C systens. The Ecp distribution is the
same in both cases. The effect of ICis twdfold on a
fully Ioaded system i) the signal power before IC /,
will increase with respect to the signal power of the
stemw.th no IC ii) due to cl osed-loop power
t GragRe pmdoyh Rf s signd) afigr| IC. ¢ dhe averagmeswiridoar mizg have a
idRethSi anad r i th no .l C AT2P is
adgtpt s e ﬁl\?\gg.aA@iﬁt&"gg{’}\éﬂﬁ’td?t&Pe%}P&At 2p [00186]
d 250p|Cardtol DER2 IPWitlDFixed A 200 a8 p based on the
ACK s nnel with fixed overhead subchannel gain
[00185] ) ocﬁﬁg%éf .%“[ wenees|FIpn 23 exqspbine| abrcantob?306nzeeives a threshold
EfESHAVE ROP ah8 2P0 KBS i i i Ombin&q AL :
where all 'ATs recei ve(t e Zég% lﬁlggg‘ég%@t‘%v%fgtﬁgdg?ﬁhﬁﬁdaptatmn
ok &nrp is BFS] onrthateguesh af having Heuahercellscovage F@bOANIC and no-IC

- | of A.1/4. P 2510. gnd a cl osed | oop PC
85 JIBLrailrivhiont the Encvnbor ssen ToopTes boIC swofold on a
RUy6ddeE SyRemi: ifehradi EC
acggrdi ngyt 0 a%réeﬁs gf%&’s%fbﬁg&@?c%@z@og{lﬂ cée%gt%velgl Il%g%eﬁt to the

L&l perepsbithy systim sdthed BY; fhéuetaelosel-Toap @ovfer thtrol by PER
gaq .i,l#bc(ﬁ&rg}el.s, e. q% 1 h% data rate control
> 1 (HEHEHhE bestimylar t9,the, signalipoyrep pf frraystemswitieno IC. A, is
dRpRd ad Blictst Ncreased whenever the DRC erasure rate
exceeds a threshold, but is gradually decreased when
the DRC erasure rate is belfow t b&)]t;(bvneshol d. [00188]

The Anp is adapted thA@ug—ﬁj—h@ rwar d subchannel .
In particular, by measuringothe Ydwi stics of the ACK

3 cohflSLaACaN evaluate the traffic PER (bl ock
=2\ gain control 2510 conpares target

[00186] t r af fHIG. PERhandtes®astor B, MERA B& VA th ' ,
hi gher than a_threshol d?jp the Tﬁ%/g% IS | n%?‘ggﬁfh%ﬁlﬂ thh fixed

oysipead gichapel panbloel 23)val ue T2P of the no-1C
syst he oghe and, for lL.ower . P th IS
[00187] deor Zlgﬁgecggﬁeﬁ kgorpdée}? C{f élrfpuﬁ%pglr%sxapﬁasﬁi‘teavc\:? ﬁgnggﬁom tle1e ﬁl% to the AT,
ireoe e A Téarecaivt ehovanid Brddgat Palhe Of N, GHESm] Q%ﬂr%ﬁ?] AR alternative
e

fﬁl?t her, optim zation of the transceiver can
SBHtan h%@sg‘i/o%a%ﬁf’?%b’oﬁ $iC shiApr A5 hansia clasebloop 8C 2500, 2504 for

RSINE Ahe RE A AR 109D Y b 200 SuiCh e
pr%c.ess. I'n t h?@%ﬁﬂése?ban n@)ﬁtsgsa% @5%%81% Qgﬁs ﬁ’?hl&f ljusts the Eq
apesadieg to THbrostadld esluefT, DSOL. alhd eutat Rvpi coatof 2500 i dtBetb® by the
0.5 dB Ifntiler f erence pﬁmer - based overhead gain control
erasure rate of the overhead subchannels, e.g., the data rate control (DRC) subchannel
error probability or DRC erasure rate. T, is increased whenever the DRC erasure rate
- exceeds a threshold, but is gradually decreased when the DRC erasure rate is below the
threshold.

[00188] The Arp is adapted through the ACK forward subchannel. In particular, by
measuring the statistics of the ACK and NACK, the AT can evaluate the traffic PER
(block 2508) at the BTS. A gain control 2510 compares target traffic PER and measured
PER. Whenever the PER is higher than a threshold, the App is increased, until T2P’
reached the baseline value T2P of the no-IC system. On the other hand, for a lower

PER, the Arzp is decreased in order to fully exploit the IC process.



[00190] FIG 26 is simlar to FIG 24 except with

over head GC 2600. A nmethod for GC of the overhead
waewehartoel 2600 i s based on the neasured si gneCT/pe2085/046736

after the IC. mthis case, the Ecp is assuned in order

to provide the sane cell converge of a systemwth no

I C. The signal before IC has gg increased power | Q

and the overhead gain conpensates for the increased

' terb erence. This inplenentation adapts the overhead
; in tech SROT / ( * ) ROT [00191] DG -

[00189]MRY D@ fRMLF g%t%rg&aﬁ& o {hegl?angﬁéroc\%relﬁ}%ecgogaqgg%%ﬂ Igﬁﬁp&ng not only

woul d corres t o decrease

Pawehut \altiocthel avettrehd lsabshatueel bidsel@ buried 3 ABE 1ENRocess. In this
i ncl ude an i nner and

ain _and p r control schene_may I
g%f‘Fe‘in? e%%é@a@é@ee r Theyalueg ef Ay cpp be quantized Gom 0 dB
tomp dB600 for DG as descri bed above, an openl oop GC
2306 for At2P, where A 2p is increased whenever the
erierenep powenrbasadowterheddugnin aomkros decr eased when t he
PER i w the target, A maximumlevel is allowed,
L00190T o o eg%gr?&lolﬁ IR £, E %&%?XCSP': Wik Oﬁ%ﬁ?@ Fe600eA method for GC
6RGe Nértiedd/eibbRameICi00 i9oaNeH Oh thORL '
illustrates a variation of FIG 26 %%%%ﬂbgéléﬁi"?”ﬂe”he IC. In
vdle Failhassemed i1 otzow, prp 0ide S samearllwbaverpbef a system with

h ain i s adapted, the gain control .

BY AOOBR, UL BN 1E2hR R BORRe otPodednoty, ohead gain
chespnidiedforlihe incrdaBed hitefGase, THS: i
controll.ed as in the schene of FI gelﬁg%?ﬁ\%%iulég%??gg e overhead
SAPY S§HB% of the overhead subchannel gain 2702 is
performed through the DRC erasur te. In particular,
if the DRC erasure is ghove & t )l d, the overhead
subchannel gain 2702 is i nd{&hseRiOT)hen the DRC
erasure rate is below a threshold, the overhead gain

[00191] 2702 g B dgasaniroled te ask go amder 61 dBOkinTe Fhik rwduld correspond to

[ ti -tgectob@%%]&)i -Cel] Network [00195] Since the GC

D Y

Teagotie pxer Reanglpoyves erhich iswalikely inberhelpfil. 106
I B - off ' sectors
o191 023 PR B4F 3 A bl R SHEARS ffes vo pe

94£2308rfon B, axpini KIGS 28Ry GIgElo6p 160G &iredl. hoHedchiBed BRive€an open-
of the AT2P request to be sent to the AT. At a cell

Ipey 81C 2306rErhivdp, melere ogsis intrease niienevéretle EHOK sHove a target
Vi-le_tfuge)j, :clr?c{Tlosnc%c}egge ewﬁeenqtllllg SPtE?{disq}élgvxlfj ltlleytalg%g ij glailen?utmq rlg’\;el of App is
allowed, corresponding to the level of the no-IC receiver.
DRC-Only Overhead Gain Control

[00193] FIG. 27 illustrates a variation of FIG. 26 with DRC-only overhead gain control
2702.

[00194] Even when the overhead subchannel gain is adapted, the gain control of App
2700 can be performed with a closed loop, as described above. In this case, the E,, and
App are controlled as in the scheme of FIG. 23, while the adaptation of the overhead
subchannel gain 2702 is performed through the DRC erasure rate. In particular, if the
DRC erasure is above a threshold, the overhead subchannel gain 2702 is increased.

When the DRC erasure rate is below a threshold, the overhead gain 2702 is gradually

decreased.



D=ie{loa ma e a ax sectors} {D( where 2P is the
AT2P required by the sector s. The AT nmay receive
waledoberens requests fromvarious cells, and al BOT/UR2005/046736
this case, various criteria can be adopted. A nethod
may choose the AT2P corresponding to the serving
sector in order to ensure theg-nost reliable
communi cation with it. [00196] For the choice of both
at a cell and at the AT, other choi ces may be
ihid i3P :t e (MultiCell Netywask num or nean
anon e 00197 ort
[00195] asp ec ﬁlg@et o@ét??f%%sa# c‘)3L1 ugleg 12%%1161 %@2&96 may be in
smiﬁter han@miff Ithe eaiciglsadted mdy gdera&T&fﬁﬁéheﬁEqﬁésts of adaptation. In this
measurenents of o and | o' §9nd possi bly al so
Q@ﬁQ)Wréng@P@ﬁnﬂ way he pomsidered forthernchoigshefithe [ G iraquastso be sent to
ted gt the BTS. Wth these delta_factors
ﬁ aellievaher metho ditpayy chpose HiegaemEm sgueivnrpffiaP, among
who react accordingly.
tPgSOe?JS ?&{%ﬁmﬁ%gﬁg&%ﬁcﬁ% Zséd herein may be applied
to a WCDVA system \/\m@g’p:useﬁlagver{n@aq channel s such
as a dedi cated physi cal coferdleahannel (DPCCH), an

SRR e FPR BB of Lo The BRGY Toclin Ao

I!eﬁ@s|B<I:%gl¥llﬂ<lzllat a chﬁ% %% g@o’r na ué‘c %A gaglt}%dadomed A

methamﬁagi ctleskeglas Qﬁ @k@mg lsedt &R eDr to ensure the
format. [00199] The di sc herein may be applied to

mmmwbmoannummﬁmntwﬂxﬂl fferent interlace structures,

o056 & %k B b AT a0 2 A T BB ey e

cdRsidered] ihandRg tReMitiRuAD Riakfif Gr hitad BRGNS AR reﬁue'gﬁ:ﬂ%alues
subpackets of packets t hat have different transm
[00197] t i me @ma Epneatant aspect is for the mobiles to use T2P' = T2P x Asz, where Arp is

calculated at the BTS based on measurements of Io and Io' (and possibly also
knowledge of Ioﬂ“), and G' = G x Ag, where Ag is also calculated at the BTS. With these
delta_factors calculated at the BTS, they are broadcast by each BTS to all the access
terminals, who react accordingly.

[00198] The concepts disclosed herein may be applied to a WCDMA system, which uses
overhead channels such as a dedicated physical control channel (DPCCH), an enhanced
dedicated physical control channel (E-DPCCH), or a high-speed dedicated physical
control channel (HS-DPCCH). The WCDMA system may use a dedicated physical data
channel (DPDCH) format and/or an enhanced dedicated physical data channel (E-
DPDCH) format.

[00199] The disclosed herein may be applied to WCDMA systems with two different
interlace structures, e.g., a 2-ms transmit time interval and 10-ms transmit time interval.
thus, a front-end memory, demodulator, and subtractor may be configured to span one
or more subpackets of packets that have different transmit time intervals.

[00200] For TIC, the traffic data may be sent by one or more users in at least one of an
EV-DO Release 0 format or an EV-DO Revision A format.



[00200] For TIC, the traffic data may be sent by one
or nore users in at |east one of an EV-DO Rel ease 0
wo coor@t1760 an EV- DO Revision A format.[00201] BppUSi008046736
decodi ng orders descri bed herein may correspond to an
order for denodul ating and decodi ng. Re-decodi ng a
packet should be fromre-denogul ati on because the
process of denodul ating a pacKet fromthe FERAM 312
translates the interference cancellation into a better
[00201] dec odspecifip Wecodifl) 20d@drs Heastbedf hesdinl inay ncortespandt tovan| atder for

under st and t hat i nformatjon_ and SI nal s
d@p@@&@ﬁ@e@%%q«?@%y%ﬁe@% ?é%ay Rl ShaPﬁ?%? gﬁ‘?fﬂ re-demodulation
F&O{ t%ks,es@néjf& (gﬂ'lﬁﬁﬁgf L Pg&ret 312 translates the

ruc ns comman mat | on, S|gna s, bit
ﬁiﬂéffﬁﬂérﬁ:e camiallaMmmtd hattterdycdder mpfier enced t hr oug h out

1002021 r oRBESe & Bal PGt PUCEgES T A dEioemf e e e may be
&%ﬁ%bﬁtle@sum Lhe f leﬁha?OQF AR EdtCle8®nolYie2BNd techniques. For

I nation hereof 3] Those of skiTl in the art )
wauiple,f datd, hastnmppnsscnoanmrﬂhamfmtlmmlgtwés iHitsusymalzol$, vead chips
and orithms

| bl '
HBEciPhed TEias e Eow Hr AP e AP ff coy BEcbtagrted by
DEKRES UB¥nRCelbtRISIPRBE S &adss, fla8RéticORIEs BAPANEIES, optical fields or

conput'er software, or conbinations of both. To cl early
Pmmgk$muweypﬁmbﬁwh@@ﬂ@ﬁ@ﬁgeab|I|ty of hardware and

o000, FPEIAR kS LR ARG S g e

ol Bldcks ioddéd)ir@its) hed algbtithed Bt@ﬁ@ﬂdzsfcﬂbed/‘ﬁﬁédmﬁéctlon with the
such functlonallty i.s 1nmpl erent ed as hardware or

sebodisncatsodipdonsd lepin mayeby HrRIPRGRIGH 28 Shcerici hyidvwgrg, computer
%ﬁﬁﬂl%g 6P rb%ﬁfbﬂa‘%ﬁs of Y d Py cﬁ%ﬁlgo ﬁgﬂtla tﬁ%sfn?éﬁhangeablhty of

d artisans may i rrp ‘enment escr |
hardefateonal sdfwarél, wadioys fdtnstvatyse ¢omipomants, blacks, enddates, circuits, and

appl i cati on, ch inpl erentati on. deci si gns .sho

pigPs baveibee Flfﬁc Bbed %ge RN lnatea%%@fgalr Mleml{tﬁe%ether such
u

FiffEndy 0 mpIERRRT pMBIAL or! (AR dLBG Ao e particular

dpslivatie dnd destgmemstraiots 1mpbkadt drethe rmemllrrgstbm cﬁkslrl&doa“ashns may

herein nte erformed with

st istrenl T sl Sactprgity ah BRGREP Soxtath pafloa dpplication,

80t SRR hﬁaﬁﬁhieﬁﬁtléﬂ 6difibes dHOLRHALE shispfetst &s dahhEh deﬁ‘arture from

field programmabl e gate array (FPGA) or other

ﬂre(ﬂg,pmw&tbberelscrgllnvenbvmce di screte gate or transistor

| ogi c,di screte. an . .

o020, S5, o S5 ISR PR OTRARAL. St B ai dgrved in
demfectibie dithethe lembo&ng@fsemaélowarmqaﬁﬁ r@d}OB@ sRslemeBid be performed
m croprocessor, but in the alternative, the ﬁgocessor

wvagh begeaﬁlgal POFRASATITERRSSOTp B odiatal oignal aproeesserefDSP), an application
nf) 91%&8 eh dircuf! r(A%ﬁ@)t % field programmable gate array (FPGA) or other

programmable logic device, discrete gate or transistor logic, discrete hardware

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



machi ne. A processor may al so be inplenented as a
conbi nation of conputing devices, e.g., a conbination

w@booa/0DSR) and a m croprocessor, a plurality  PCT/US2005/046736

[00205]

[00206]

[00207]

[00208]

of m croprocessors, one or nore ni Croprocessors in
conjunction with a DSP core, or any other such
configuration. [00205] The st$ s of a nmethod or

al gorithm described in connectfon with the enbodi nents

di scl osed herein may be enbodied directly in hardware,
inficrep®Qédsvil end1bflote Mi@oproeckstry ia cprijateimowith arD$M cére, or any
conbi nation of .the two. A software nodul e may reside
PHheroheRBgYration. ash menory, ROM nenmory, EPROM nenory,

EEP , o] S oy N ol : 4 S Ko

@ D K g of! ORI or (LS eaRilcl TRt RonffoctoR with the
stbodigentredisclosddshereinpineyl be entbiodiqor dicedlyan lsudwatehat a software

t he, process may read informatj.on.fro and wjte
FmdBi%n%ﬁeE‘Hﬁg R FREBIPIGRANOT Of tRdwo. A software module
Aderpll we RADE 3R89 §laSF %&gb&?YR@M 'rﬁérﬁg{y?'EI‘KDM ®nemory,

processor. The procesSor and the storage nedium nay
EEPROMi memoryAStgisterbh bardSligk, rraxemayebldedisly aaCISBOM, or any other

ipal . hi the alfernative. th d th
5261 baotsrrtimy 4 Sras HeiwndE BT s Ehtesselpugh tat the
st il Rl infRRRAG] RR AN SRt ForiEbH AL dh IR0 RES medium. In

or reference and to aid in |ocating certain sections.
Theealiernadizieli the stozage mrsivm mayrhgdategesl fo Hiepredsesos.c dpe pricessor and

he..concept r . Qi e t e. .
oS BARESRUDR 555 cB88 rL BTN, oSSy KOS wer il

T ribel gittetiativé) e tieNprocessep ead f the adtbrape héidi /mayheside as discrete
previ ous description of the disclosed enbodi nents is
SPBPPREBE 3 usplsrBinghy person skilled in the art to

make Gf t r t1l i riou 1 : .
ot £ 15t i HE R R ekt OB 1 0Rront® 4T sid, fn locating cortain
agpisnenThése Hehdmes st hdtdntendedttb dinait the stoge bfithegwnespts described
princi pl.es defjined herein y be p) ied. to_other,
ShepeinRdrh andthers SPNGFEFAMEY hgVe A cta{:ﬂéltsém piber ghetiops, fwoughout
@fe ditse %ﬁgﬁﬁ%ﬁ&f] Thus, the present invention is not

[ to be i

i nt ende mted to the enbodi nents shown herein

but i §he prdveouscicssrption ofi hewlistbesed smbpdinentssis ptayidedid ehable any
Epglgggrgllflﬂ% &tl-t(l ESF %Eand AH V%')rlufgg tegﬁrrg{en%n%%rllt?fgf g%%%ueslrrrl]ddiﬁcations to
GRIP kindbdithentLH Al ¥é RhdRPIBpRENtAb RéBNAIRedlihaRs B! 4RDthe generic
froma plurality of access termnals, the sanples

oonpiples dafingsd heseinghainbe bppdigd o othee embadinshtsivithow departing from

nd traffic channel data; constructing at. |east .one
Soitfen 1S SR I SRl TGRS BeBon 501 Rffced o be
limited to the embodiments shown herein but is to be accorded the widest scope

consistent with the principles and novel features disclosed herein.
WHAT IS CLAIMED IS:



traffic channel data; canceling at |east a portion of

the reconstructed at | east one of the pilot channel
walad0a/07106@r head channel data and traffic channeCT/U81085/046736

in the sanples; processing the sanples to obtain

traffic data sent by a first access term nal;

nmeasuring at |east one of a té@ffi C packet error rate

(PER), a pilot signal-tointerference- and-noise ratio

(SINR) and a total power of the signals; and

controlling at |east one of Glaimmwer and a gain of at

| east one of the pilot, overhead and traffic channels

according to the neasured at | east one traffic packet

er rpr Mﬂfetﬁod@bﬁl Sn% NR, and total power. 2. The nethod

of daiml, t he signals conprise Code Division

Mul ti pﬁtcelvmlc(s(djm&gpablt@nahmedffmnir h plmmltth ofl a@:fessclemlmls, the

gl EPPiEE B LRl T O Bihebd SR ind B SR cat

r econsdcbHhREnPhd 104st 6habN@k pidt chandM %ﬁea&erﬁ&amhﬁﬂmel data and
data and traffrc channel data fromthe stored

freffis chennel date! es. 4 The method of O al m 1, wherein

fqg\e/e?\éé{ E@?%atq%%P rtlonE%r IS8 gc?{gﬁrﬁcétfa 025%%) pf %Pyllot channel

AhtaObvegltad dRdnnePd 408 tugd B@M@%ﬁﬁm@@ it o the BiGpleghannel , a
Dat a Source Control (DSC) channel and an Acknow edge

( ACK) P&?ﬁﬁﬁ@ the sampipstoghiais draffic @tusanf by a i eeass tegminal;

hea
pysi SRR Kas QR aRafdhadkSrittorOIE (R 74 3901 B
dﬁdfﬂamehnﬂhmecraﬂlo (SINR) ahé bastabjovtde oDREGHfnalspnall 2

hi gh- spe dedi cat ed physi cal control_ channel
( HSDP jolling at st o HgtPaYer @nd A g of ah eaghiome of he pilot,

BV&ﬁEn‘gtazﬂldgﬁ?ﬁW@rLanﬁ&gﬁédo? Gifig B RN dalst@l Yt 1Rhdt Bhe ﬁgﬂ'ﬂ‘qﬁl(:ket error

t he er conprls ng reconstructing t
aaigipiioaBINRyidndttotehpowarl based on a channel estinmate.
7. The nmethod of Claim1l, wherein canceling
reconstructed pilot channel data conprises:

deter mhg fathda S EShhdiEh ¥ di8fa1d fnise b 'Divfafon Multiple
access termnals; using the channel estinates

Asceon §EDVA) igmads. channel data: and cancel i ng the
reconstructed pilot channel data in the sanples from
all access term nal s.

3. The method of Claim 1, further comprising:
storing the received samples in a buffer; and
canceling at least one of the reconstructed pilot channel data, overhead channel

data and traffic channel data from the stored, received samples.

4. The method of Claim 1, wherein the overhead channel comprises at least one of
a Reverse Rate Indicator (RRI) channel, an auxiliary pilot channel, a Data Request
Control (DRC) channel, a Data Source Control (DSC) channel and an Acknowledge
(ACK) channel.

5. The method of Claim 1, wherein the overhead channel comprises at least one of

a dedicated physical control channel (DPCCH), an enhanced dedicated physical control



8. The method of Caim1, wherein canceling
reconstructed overhead channel data conpri ses:
wa@ledoeom7on Nng channel estimates for the plural i PGT/U82005/046736
access termnals; using the channel estinmates to
reconstruct overhead channel data; and canceling the
reconstructed overhead channe)j;data in the sanples
fromall access termnals. 9. The nmethod of C aim 1,
erejn canceling reconstructed data channel data
Vég%lﬁl ERPCYdD etnd mhigh-spepdiedicated physical sofitwel chhmmel (HS-
PPy ty of access term nals; using the channel
estindates to reconstruct data channel data; and
canceling the reconstructed data channel data in the
sa;rqol %E fromall access termnals. 10. The nmethod of
a &-mlpe fClant.dharein gheqverkead chamel esmprises poewstiliary
i rq o A i r d channel
D o P E D BRI B 9 SR Bt chanme
Hod acha@iehestimate.wher ei n control ling at | east one of
the power and the gain conprises: reducing a
traffic-to-pilot (T2P) ratio of at |east one access
t erai MBAé mefdd of (%ai lj Fe
control ling at pg%gff,fgﬁ%r%@ ct cghg%llv\eé?ﬂgﬁlgﬁg ﬁgc’tg%hlaﬁnel data
eunpiiSe8es: controlling a rise-over-thernmal (ROT) val ue
W th ct to a threshol al ye. .13. The met hod of
d ai mﬁﬁ?ﬁ?ﬁ&géﬁ?fn}?g?ﬁm@% fgbﬁ’ﬁtplf‘?ré]été’to%‘ﬁ%@sﬁenpﬁ@lspomer
and t isingtheRh&IEPEtHRSes 18 $EddAsPuck bASEHahRI B %:Rf
channel power control nechanismwth an 1 nner [ oop and

an outa@eclingdpe reconstrmigtedmilohehpnoél datasinrthd Sympleefrennlltdecss
RUHhfkisl cop conpares the neasured traffic packet error
rate wth a target traffic packet error rate. 15. The
met hod of Claim 13, wherein the outer |oop conpares a
rre%s ed eraaure rate of an overhead channel with a
t atgetDenghod of Claina lowherein eapselingigcatstmeted ovarBeadiihennel data
dRigds.of G aim 15, wherein the overhead channel is a
dat'a rate control (DRC) channel.

determining channel estimates for the plurality of access terminals;

using the channel estimates to reconstruct overhead channel data; and
canceling the reconstructed overhead channel data in the samples from all access

terminals.

9. The method of Claim 1, wherein canceling recoﬁstructed data channel data
comprises:
determining channel estimates for the plurality of access terminals;
using the channel estimates to reconstruct data channel data; and
canceling the reconstructed data channel data in the samples from all access

terminals.

10. The method of Claim 1, wherein controlling at least one of the power and the
gain comprises: |

increasing overhead channel gain when traffic channel data is canceled.



17. The method of C aim 15, wherein the overhead
channel conprises an enhanced dedi cated physi cal
weoemwsnol76channel (E-DPCCH). 18. The net hod of EIHU005046736
wherei n the overhead channel conprises a dedicated
physi cal control channel (DPCCH). 19. The nethod of
Gaim1l, wherein controlling g |east one of the power
and the gain conprises: measuring signal power after
cancellng at | east. one of the pilot, overhead and
t r alflf e gsthod i &iniar b, wherein sprieplling hidsest ohoofthgabwer and the
ﬁitc[)fﬁb Q.adapt a change in a traffic-to-pilot (T2P)
[ ased on measured si gnal power after
cancetddating . traZfic-toFprotERPNE o bf & 18astonacchsy tthGihal.
conprising sending a nessage with the adapted change
inatraffic-to-pilot (T2P) ratio to at | east one
acges Claim
o %t Blelot gl fibiefeh foniodlind WAEROGE B pl® i the
gdin coghrisas: acknowl edgerrent (ACK) forward channel. 22.
The nethod.of C aim cont rolling at | east
one. ofO LR A S ST TGRS 140 ESsb 46 afisgokivalue.
effective rise-over-thermal (ROT) value with an
aver agi ng w ndow whose length is at |east tw ce as
| orlg- ’glse methodof Claimt ¥, othetgiul edrgroing atdeasP8ae Jiithe p@YEQMAd the

wherein controlling at | east one of the
%Jm%rﬁgmaét he gain conprises: an open | oop gain

cont redingd closéd 18bp pHot Pamid] Bower@Rirol Ak ?sﬂ%wﬁh

| oop pi I%t power I]i;:gnt r ol g Wér he rrg¥ﬁ%%&& al %{I%QIOOP
Uerderp.cl osed | oop povver control conprises an

i nner loop that adjusts the pilot power according to a

threshol d value. 25. The nethod of C aim 24, further

co ipr Tlsd methoil DE Chami IBgwhbeir thE 650 l&p%wﬁre%éas%%afﬁc

f(e control (DRC) erasure rate exceeds a secon

K SHOF tpte Wil adargeblaliin gacksterroriatsnol d val ue when t he
DRC erasure rate is below the second threshold. 26.
The nmethod of Claim 1, further conprising: increasing

a dﬁangaaneﬂloé of Chiithi16; wherpinl thé 0({E2Rbpcainparedh Sibabilied erasure

neasured tr L
rate of an overhea annel with a target erasure rate of the overhead channel.

16. The method of Claim 15, wherein the overhead channel is a data rate control
(DRC) channel.

17. The method of Claim 15, wherein the overhead channel comprises an enhanced

dedicated physical control channel (E-DPCCH).

18. The method of Claim 15, wherein the overhead channel comprises a dedicated
physical control channel (DPCCH).

19. The method of Claim 1, wherein controlling at least one of the power and the

gain comprises:

measuring signal power after canceling at least one of the pilot, overhead and

traffic data channels; and



packet error rate exceeds a threshol d; anddecreasing
the change in a traffic-to-pilot (T2P) ratio when the
woreasarge t raf fi c packet error rate is | ower tPEnUsives/ 046736
threshol d. 27. The nethod of Claim1l, further
conprising: adapting overhead channel gains according
to the neasured at |east one %%affic packet error
rate, pilot signal-to-interference-and-noise ratio
(SINR), and total power of the signals. 28. The nethod
of Cl abifp 2 ¢losed &yopi gairackaitiol tocpdapter timage ohatratilc-tgailos(T2P) ratio
%ﬁnprises conparipng a n%gsure ri se-over-thermal val ue
194 of epsyet! stenakPoV PIeheAnRetiatiohy ue. 29. The net hod
of C aim 27, wherein adapting overhead channel gains
conprises conparing a neasured data rate control (DRC)
er aduThe netlodwiiGlam 1 9 rfgsherdamprisingsendng a olesa@R@)ith the adapted
erasure rate.. 30 nmethod of Claiml, further . ..
ChEiS p gt o2 e R o Ao sinel deripdigaty
a plurality of sectors to an access term nal, each
request requesting the access termnal to reduce a

t r a2 ¥.iThe meethnd fiClaine B, whareio the chenge fothed 2R rateig @dapted through
ano a ural j re ts fromfully | oaded
ePhl Bt (ACRLEFRERARL Th et 11 e tos il ot

(T2P) ratio. 31. The nethod of C aim 30, further

con&r}i sing identifying fully | oaded sectors. 32. The
net o d bemethad of Glaing |y Vhareinceniselling atleatt oap ehthemopgr and the

E%Hﬂﬁ%i&%e@f requests froma plurality of sectors to
aCCEsS T er mi nal , each request requesting the access

t Sr m _Imf‘éﬁa_sdrﬁlg ackffeetioe ﬁsﬁiéwfdr{thdrﬁrlab(R(lU_f ) (aTﬁf@vithahhﬁeraging
identifying a request anmong a plurality of requests,
LT pgfhdepitlenst BEiee 8T opgas appwet sairgbpreiade period.
termnal .33. The nethod of Claim1l, wherein

controlling at | east one of a power and a gain

con}.iThe metlvmhafi@hind hgwhekin cofitrolhiag evierstead ofithd power and the
traffic channels. 34. A base station conprising: a
PBIOPPESHY i gured to store data sanples of signals

recei VRdptd PBhFaf d¥nfbl &4 RAfHBGS-BRSt (ﬁ?PB"ka%' ad aldiRed loop pilot
sanpl es conprising pilot channel data, overhead
pomenedntmeht a and traffic channel dat a;

24. The method of Claim 23, wherein the closed loop power control comprises an

inner loop that adjusts the pilot power according to a threshold value.

25. The method of Claim 24, further comprising:
increasing the threshold value when a data rate control (DRC) erasure rate
exceeds a second threshold; and

decreasing the threshold value when the DRC erasure rate is below the second
threshold.

26. The method of Claim 1, further comprising:
increasing a change in a traffic-to-pilot (T2P) ratio when the measured traffic

packet error rate exceeds a threshold; and



a denodul ator configured to denodul ate over head

channel data and traffic channel data for one or nore
wa@ewesst7oer m nal s; a decoder configured to decPdBUS2005/046736

denodul at ed over head channel data and traffic channe

data and determ ne whi ch overhead channel data and

traffic channel data decoded rrectly; a

reconstruction unit configured to reconstruct overhead

channel data and traffic channel data for the

cor r ededryasitgothe ebhngi e b eaffictoapiie (T2Rtrati@nilert thefficasured traffic

channel data, the rec on unit being further

pasiet efiptaateis! C\”@éél?%’ttﬁﬁalf SE‘P t channel data using the

channel estimates; a subtracter configured to subtract

reconstruct ed pilot channel data, reconstructed

ov €2’h &hd netiaodrod1 Claliat h,fuﬁhctqoaqmishigr ucted traffic

channel, data f t.he sa es stor in the ry. a

A L IR RN R M Iy AT S

?Q@H@:E‘ EiroaWehi1 & si G@tal {&ﬁ%f&&%e%ﬁ%ﬁe&ﬁ{ﬂsmk) %HQ&tal power of
he reconstructe | ot channel data, reconstructed

themignedsd channel data, and reconstructed traffic

channel data are subtracted fromthe sanples stored in

the menory; and a gain control unit configured to

CoNtg. qihe 2nERAING Thith 27, twWidéih @dipting] dvethebd edhnéladai® comprises
based on the neasured interference cancel ed.
comparing a measured rise-over-thermal value with a target rise-over-thermal value.

29. The method of Claim 27, wherein adapting overhead channel gains comprises
comparing a measured data rate control (DRC) erasure rate with a target data rate

control (DRC) erasure rate.

30. The method of Claim 1, further comprising:
ﬁansmiﬁing a plurality of commands from a plurality of sectors to an access
terminal, each request requesting the access terminal to reduce a traffic-to-pilot (T2P)
ratio;
identifying a request among a plurality of requests from fully loaded sectors with

a lowest reduction in traffic-to-pilot (T2P) ratio.
31. The method of Claim 30, further comprising identifying fully loaded sectors.

32. The method of Claim 1, further comprising:
transmitting a plurality of requests from a plurality of sectors to an access
terminal, each request requesting the access terminal to reduce a traffic-to-pilot (T2P)
ratio;
identifying a request among a plurality of requests from a serving sector

assoclated with the access terminal.
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33. The method of Claim 1, wherein controlling at least one of a power and a gain
comprises:

controlling gain of the overhead and traffic channels.

34. A base station comprising:

a memory configured to store data samples of signals received from a plurality
of access terminals, the samples comprising pilot channel data, overhead channel data
and traffic channel data;

a demodulator configured to demodulate overhead channel data and traffic
channel data for one or more access terminals;

a decoder configured to decode demodulated overhead channel data and traffic
channel data and determine which overhead channel data and traffic channel data
decoded correctly;

a reconstruction unit configured to reconstruct overhead channel data and traffic
channel data for the correctly decoded overhead channel data and traffic channel data,
the reconstruction unit being further configured to reconstruct pilot channel data using
the channel estimates;

a subtractor configured to subtract reconstructed pilot channel data,
reconstructed overhead channel data, and reconstructed traffic channel data from the
samples stored in the memory;

a power control unit configured to control a pilot channel power of at least one
access terminal after the reconstructed pilot channel data, reconstructed overhead
channel data, and reconstructed traffic channel data are subtracted from the samples
stored in the memory; and

a gain control unit configured to control a change in a traffic-to-pilot (T2P) ratio

based on the measured interference canceled.



