CHANNEL ESTI MATI ON FOR | NTERFERENCE CANCELLATI ON Cl ai m
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of transmtter structure and/or process, which may be

i npl emented at an access termnal of FIG 1. [0007]

ihlustrates an exanple of a receiver process
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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.
[0007] FIG. 3 illustrates an example of a receiver process and/or structure, which may

be implemented at a base station of FIG. 1.



[0010] FIG 6 shows an exanple of a uniform
time-offset distribution for frame asynchronous
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transmt power. [0011]] FIG 7 illustrates an
interlacing structure used for, the reverse |ink data
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illustrates a variation of the nethod in FIG 14A
[0015] [ 0024}71@ 14 illegmted 3 Tpseiver seepinbulfss aftar ysivelofisaedessive subpackets

‘T?erpag?w%l illlz'gegere%igéo‘c‘:an[:%l?a%%ll PS S%F%@F@pla r ates a

ransm SsSi on SysS

[0016] | I I USFI@tﬁSﬂlaﬁ’trﬁe@adﬁﬂV%rﬁﬁﬁ phaselsefruetardi ned transmit
and receive filtering 0027]. FIGs. 18A and 18B show
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[0018] show EIGJTIﬁBaﬂluﬁfatémaﬂ appacinedo phdometheaséthodd£FInde4d. on

rs.and despreading with the data _chips.
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[0023] T €SOl §{G Of%A 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.

[0028] FIGs. 19A-19B show examples of an improved channel estimate based on
RAKE fingers and despreading with the data chips.

[0029] FIG. 20A illustrates a method for despreading at RAKE finger delays with

regenerated data chips.
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apparatus to performthe nethod of FIG 22A. [0034]
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renote station, renpte term nal,
access terminals 106. Various aspects and embodiments of the present disclosure

described below may be implemented in the system 100.

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
computer. Alternatively, an access terminal may be a self-contained data device, such
as a personal digital assistant (PDA). An access terminal 106 may refer to various types
of devices, such as a wired phone, a wireless phone, a cellular phone, a lap top
computer, a wireless communication personal computer (PC) card, a PDA, an external

or internal modem, etc. An access terminal may be any device that provides data



renote unit, user device, user equipnent, handheld
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[0046] The communication system 100 may use one or more communication
techniques, such as code division multiple access (CDMA), IS-95, High Rate Packet
Data (HRPD), also referred to as High Data Rate (HDR), as specified in “cdma2000
High Rate Packet Data Air Interface Specification,” TIA/EIA/IS-856, CDMA 1x
Evolution Data Optimized (EV-DO), 1xEV-DV, Wideband CDMA (WCDMA),

Universal Mobile Telecommunications System (UMTS), Time Division Synchronous




not meant to limt the present application. [0047]
FIG 2 illustrates an exanple of transmtter structure
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termnal 106 of FIG 1. The functions and conponents
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adrature pha hift k QPS | at or,.
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A baseband-to-radio-frequency (RF) conversion unit 208 may convert baseband
signals to RF signals for transmission via an antenna 210 over a wireless
communication link to one or more base stations 104.

FIG. 3 illustrates an example of a receiver process and/or structure, which may
be implemented at a base station 104 of FIG. 1. The functions and components shown

in FIG. 3 may be implemented by software, hardware, or a combination of software and
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provi de spatial diversity against deleterious path
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provided to a respective receiver or RF-to-baseband
conversion unit 302, which conditions (e.g., filters,
anplifies, downconverts) and éigitizes the received
signal to generate data sanples for that received
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interference cancell ati t base station 104 is.
Eé’é%’i‘#“ﬁé g’yﬁg‘f’ 8 5% Wgnwﬁﬂgﬁt ﬁﬁéﬁ%‘i’dﬁ% Bey isprrruided o a data
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communi cation system Traffic Interference
CancelFI@t #atlustrates another embodiment of a base station receiver process or

structure. In FIG. 4, data bits of successfully decoded user are input to an interference
reqonstruction unit 400, which includes an encoder 402, interleaver 404, modulator 406
and filter 408. The encoder 402, interleaver 404, and modulator 406 may be similar to
the encoder 202, interleaver 204, and modulator 206 of FIG. 2. The filter 408 forms the
decoded user’s samples at FERAM resolution, e.g., change from chip rate to 2x chip
rate. The decoder user’s contribution to the FERAM is them removed or canceled from

the FERAM 312.
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) 202, i [
SO S 05 RN B RO 0 40914l ot e

thanslll Howt@et, Ghé Reciase sighsls i (Quthlidreveisetrar diator (RRI), data
station 104 receives a high sjgnal-to-noise-ratiq
sqayeell  chemrel f ioF s datgy ptec keontrrhy (0BG, aj d9tas uiqHes effannel  (DSC),
' a&%wm%gg%n{ {)}{Ckgearg ﬁ?s@ d%fn%Eﬁlg{éd ']_9916 defcfiRc Qﬁjdeth%gfgnsmitted data
deriove e ortgindl data packet. For exanple, a data
piaakletark rdzmddotatetint de-intedeaeed? @8d degodel pedeaBa$ 404l in order to
processed into four subpackets. The uyser termnal, 106. .
delsaing e, Gansalifieh oxeshesd apg em’:fg% chaRSs ¢ i%*i?e‘%?ﬂ defggmining the
. j . 4 - . ' . i L
S 3L0D o VBB B e 0 AORR b e
patkibtitidir orth¢ RERAM 812 based ion eblarmebkiamokledge. But as t he

ot pa BB 0C S4At nash i e el SR OO e WP GhreLcessed by
HRC&IHES BPPRAGIE er 2029inB/0? Btduladry208f infberpidtlgly 8f\ébrresponding

deriving the original data packet increases. As soon _
Hsubphekepifor rangmutsing1to she-base statipy 108é.c dobs basresiatiqpi M receives a

e ewTooteraid Pefis HE i BRI REFREY sUERlubgl formation
184ns dastsstatora e NiRE8e N erbledRa brigihat Bfta paelket. For example, a
termnal 106 to stop sendi ng subpackets. The user

datanpecket fown rthy datiesowep 20 maysbe Jepgstadcapd processed into four
subpackets. The user terminal 106 sends a first subpacket to the base station 104. The

base station 104 may have a relatively low probability of correctly decoding and
deriving the original data packet from the first received subpacket. But as the base
station 104 receives the second, third and fourth subpackets and combines information
derived from each received subpacket, the probability of decoding and deriving the

original data packet increases. As soon as the base station 104 correctly decodes the



of a new packet. [0061] The reverse |ink of DO RevA
enpl oys HARQ (FIG 7), where each 16-sl ot packet is

wonalemn2asat o 4 subpackets and transmitted i n aRCT/US2005/047642

[0061]

[0062]

[0063]

[0064]

interlaced structure with 8 slots between subpackets
of the sane interlace. Furthernore, different
users/access termnals 106 rm)§g begin their

transm ssions on different slot boundaries, and

bfigiel picket @ dusihgta &hpacduatisncofchdiit t@R@leor WHRK Srror detection
arrive at t BTS asynchronously. The effects_of

teshmignesorthe brepidation 14 seadem a@@gwéngémemrﬁ@%aﬂ & thecuser terminal
AREET R R SRFIS T SR PO AR iPcnd st subpacket

Qﬁmﬂahbaﬂﬁmn depend on the order in mhlch signal s are

removed fromthe FERAM 312. Techni ques. are. discl osed
her oi e eper it AR, PHROYS SHARR LTIy i Wores cach 16-slot

g@éﬁﬁ)brb’l%égpb@Ma%t f dl,ntgr)rlﬁt%fdﬂ |aﬁt1 J@chpe)i sFrBLthRSwith 8 slots

ctiv proba ecodi ng. Various
aptwreon smigmc]mteoﬂuhs chins mtelﬂm:ee Forthamore daﬁd:remmSensglccdfse terminals
S S 5T T B8 o i

Bkdi@tdrofirfcfd it BiReFERAM BIZ a8pnchenbhdly.Cl €88 | offects of

' emented to account for asynchronous CDVA systens,
sswhhmsm/aMeﬁ'memﬁemgl aé m’c@fqmmnsmmellptlbmtecelvers for H-ARQ

contro nal s, and traffic signals using
ﬁ?‘g?ﬁ J% ‘ﬁl?eg%‘i"bsur e may al so apply to EV-DV
Rel DTth@HWEr&hjhnteﬁBﬂ:nG@ pEEMion PEsd od rtRd f)fdér m which signals

interference cancellation (TIC) may be defined

@Lﬁomra@\tqdv&omwﬂ@r f;@MMe Fan c"éfrqhmqju% avmudmlqsechﬁmé%n related to
o e B i ot DB, EENAAG (o) o

@ffeéth% S]NR(} bt pﬂibabllllﬁ)bbﬁd&odlﬁg Ol?ﬂaﬁbwapprdd&ha'd z@e dPsclosed herein for
act ual éint ens suc
&

apratisning e dlepodplation anqil éP@dﬁlg %Wr%#ﬁqr r?élaeés Ba\@obe@ﬁsremoved

Hofn B R ana% Rfftrghiat ggﬁ-cglxoggr% o e BECCEHRRM 312 may be

ieffickeritiycdingl dryersqt tmmt&owsteﬁor dsynahoneue€ DM fsgstainy, siunh as EV-DO

ti to prevent excess. del.ay.in the backhaul  net
Ry A Gfhers, Tges ST BROEHNE coRFoLeiEngl. pebier ﬁp Stgnals using

ridVRk¢ id Hre 5y 919& rm@v “PRERePDE WesHAl BUL, and
ggga Iength Sygg % rfl

tl-use detection I's fhe maln
a:dmamﬂ()y of al gorithms under which TIC falls, and

refer an orithm mts to i ove .
per { oniEAce MRty ot ToReq B! Bsor 5% WSHIGH  af eftbiractive
‘iﬁt@fféreﬁ&e daRb&la@6h whichemo¥Bs (e @oﬁfﬁ%uﬂlcﬁy O ¥/€sef s AMhArtb the FERAM
of successive interference cancellation (also called

Sdg adiet ithdt usar bas deended cwaﬁ@tér EG. . Spmg| @) thgrpractical problems
%%{og}a*eglr\g#@ ﬁ@;ﬁlg%%azt(ﬁw sys t Isosrlllch as %‘0&8 EV-DO, EV-DV,

and WCDMA are addressed herein. Many of these problems are caused by the fact that

real systems have user asynchrony and Hybrid ARQ. For example, CDMA2000
intentionally spreads user data frames uniformly in time to prevent excess delay in the
backhaul network. RevA of EV-DO, Rel D of EV-DV, and EUL of WCDMA also use
Hybrid ARQ which introduces more than one possible data length.

Multi-user detection is the main category of algorithms under which TIC falls,
and refers to any algorithm which attempts to improve performance by allowing the

detection of two different users to interact. A TIC method may involve a hybrid of



refers to any al gorithm which decodes users
sequentially and uses the data of previously decoded

wagere®72088 i nprove performance. "Paral |l el interPeraSe®s/047642

[0065]

[0066]

[0067]

[0068]

[0069]

cancel lation" refers broadly to decodi ng users at the

sanme time and subtracting all _decoded users at the

sane tinme. [0065] TIC nay be different than pi | ot

interference cancellation (PIC). One difference

HRENEIOD idibFerdict Blncelliohalso iched scyemtial iterfgviched cancellation or

signal is known perfectly by the receiver in advance. .
rasfdopatallel] terdrenagbedngelatione pPReESEH IMPIERIENGS Cansellation

the recej . S] ' ' .
o0 Il Rl o8t O s RARARY 2T bl data i proviousty
ddeedékasdryad imprévaptrfomnnsesy @urilld ihteafefence chaceliation” refers
t hrough t he H ARQ nechani sm The recej verladdoe not

eyt deqodingsisristab theamg g tragiing alldegadsd ysgrs at the same

gcessfully decoded. [0066] Simlarly, it is
esirable to renmove overhead channels fromthe
f r ont TEhehalRAW| different thex pilognerfeadnice dampebativea@IC). One difference

L T, L5 B Sl 55 R Bty
1 éwgﬁr]ﬁ @RI RY ehieafle, A Ama R BEbtERL fhel pilot 8bREBIGHtd e received

eco g and then reform ng the overhead nessages. )
$§ie08 Tkingumd e skinnel estinmtdser Aseeondamejet Hifference dethah de Hansmitter

cl ass of .nmet hods. .The chai n rul e, of t ual i nfor ion, .
SHETE e infrey c0thEapo At Shainel el hd sPARE hihanism.
THE BScEREL D68 fRNGBNW RbitRnsiBicdadiid SaRehdtcuB RO ¥s Sfccessully
a multiple access channel. The main conditions for

dé¢vodedhire that all users are frame synchronous and each

user' s. channel. SL | | gLbl

[ 06er T8 if Mrayebe B abhde Sleuttat Yol b e BohPend RAM,

Hi atiedRithicogullell dvlrRad UsRFfsrehtss efincklilatitge (OIG). uSRerhdyd channels
where the users transnmt franes synchronously (frane

¢atiget be remaer st} thor L0 AnaYS feuranmiiad sjhead data, and this is
.| ' ' [ : te. Each

ARG HERDy ol NRT e Bfoufing BE FAREABERatd B CA00

e. g., Sucessivk inteafesdtict camdellatigroietines alrddsaiof nmthods. e Jhalchain rule

to noise; user, 2 transnits a wer bstantially.
et maytuglomiaraation sshewie thap | Fdeq 3F1 ; C(glﬁ%l%&é,e Fuci:lesswey interference

%&Fﬁ%@ﬁmotns n‘%& ?clﬁ’&)@efhes H&’;Fgfgggﬁfahl ﬁﬁuﬁ@ﬂ’ea!acéégs U$@hne?. The main

s user pl'us nor se. The receiver process
somiiidds for thin dré ¢hat sB msers aredfeame sysichpnonsiend dagh wsexissehiannel may

ower. S arﬁi g%v%h k =1 (user 1 with highest

Eﬁﬁ%}n}‘ﬁte 1_”{3 PEEEVELQtt enpts to decode for user 1. If
decodifg, 4 ﬁhﬁﬁ‘&t@@§?€1&@ral XR8P B ower Hiskftion Bftihi@ ukds (user 1,
the received signal is forned and subtracted based on

hses 2 aem®)| whste tha tugers Transmiteyanies syathrenously (frames from all users
i nterference

RSN Jae T PAte g e o STt &6 b e, Bach

user is instructed to use a particular transmit power, e.g., user 3 transmits at a power

substantially equal to noise; user 2 transmits at a power substantially equal to user 3’s
power plus noise; and user 1 transmits at a power substantially equal to user 2 plus user
3 plus noise.

The receiver process signals from the users in decreasing order by transmit
power. Starting with k =1 (user 1 with highest power), the receiver attempts to decode
for user 1. If decoding is successful, then user 1’s contribution to the received signal is

formed and subtracted based on his channel estimate. This may be called frame



has been attenpted for all users. Each user has the
same SINR after interference cancellation of the

wonreosioges8y decoded users' successive interfer eataS2005/047642

[0070]

[0071]

[0072]

[0073]

[0074]

cancel |l ation. [0070] Unfortunately, this approach may

be very sensitive to decoding errors. If a single

| arge power user, such as usel? 1, does not decode

correctly, the si gnal -toi nterference- plus-noise ratio

§yalcRhoed ss?kéntfa@ ilterféragceansedlatiyy. Die feevigeedontinues until decoding
egr aded. is may prevent all users after that point

ha%%@e@mmgd fomn 8l rsersdr Haghaager grast the ssaaysp%% ﬁlﬂie% interference

r t

Liﬁ%anatfon ! SHH HE9ioH S i8cd B e, BBEALEU AL E Bl dal@niation.

| n fadlmﬁg'tlﬁlh&lmetbﬁ apﬁ[‘cﬁﬁ‘h rﬁ@ybe hieeyn Issrmtimadto decoding errors. If a

Interference Cancell ation, ., cdma2 300 [0071]

singlsoleEss RAYET §84T, SIS JFFs < bt dogy Bt Fodpi ieeily, the signal-to-

ﬁft&gﬁﬁﬂc‘%gﬂﬁ\é $h&isd GRS fﬂ\]‘ﬁ? ofaf ol n%er ol%sz | Pa ?rb@ré@verelly degraded.

async ous oper atl as a nu enetits to

Thistreay asevantdibbisers Efier thatapgihefromr devedimgn gAJpx{therraWUack of this

networ k handw dt.h at t receiyve uld t hen ve a. .
AR 108 thieEpS SRTDH ISR I PO ST S Fepgivgn which
?sydiﬁﬁhﬁ%éﬁ@mdﬁ@%h%%qu' res a burst of proce55| ng
povver and netvvork resources at the. endofeach frarre

e, '1115'1?0@6 Eﬁ% ruseﬁ @%’%ﬁe E%Ppé?aﬁﬂfsﬁggﬂeﬁewn Fegpect to each

bt eThishedind B]@nblﬁ@hoﬁ@ dperdtid® HadaaRsibep OFBEnetORD/AE system as a
FIG 6 shows an exanple of a uniformtime-offset

wiheler | Bant ¢xampio mreqessing aaverc Mdontwerkrpadwadth af dhe; regetvisr would

R RTS8 5By o o
dego d@ﬂureﬁarlﬁﬁstf dﬁi;ﬁlﬁcé%mhgq)o&ﬂef aadebeaak rdsimmbe dat ahglend of each

canceled for all users, its _contribution to th
framertoasndayesines alhgsms Boyls fask reprckel & @lezaalaﬁdue? With frame
Pt il Jhe 20107y EBE Rl Mo OHEIACLETES B e o
batherlthanbE aser widcihdilargesEpower. 1 of User 1. [0073] In

anot her enbodl ment, the, users |r FIG.
gr oup&1G+ o, ghaves ap’ eFamplfs 8? %Qgﬁ%

H%ﬁ'éhl%heﬁboTﬁ? drQRé ] @(ﬁﬂ?&bﬁsnﬁt Pé@é‘ﬁcﬁ@r@ %‘@e&t{‘g snapshot of a

erference cance atlo Is the relative s

bieteviestantusght efome fremed azﬁuSplomtOI tevdsceden oSuacer ﬁame 0 has already
tatisti the nt S|ml rates, I.n neral -

Bed A5onSE and centelstchE all Ssfse i soReRuldh g iielEEEHS 1 shown
eR)sshatche8 usdr1® dn@53) 1S @Endrl, 1166 AppRdchddicotethd ihR¥ference by a
povver and is also quite dependent of the successf ul

tstwodif g Idlf af the potederengedias begyreamved by rEICHebrE degndmg Frame 1
%P%Sérnlt.erl acing, e.g. EV-DO RevA

Etlon for frame

In another embodiment, the users in FIG. 6 may refer to groups of users, e.g.,
user group 1, user group 2, user group 3.

A benefit of asynchronism and interference cancellation is the relative symmetry
between users in terms of power levels and error statistics if they want similar data
rates. In general sequential interference cancellation with equal user data rates, the last
user is received with very low power and is also quite dependent of the successful

decoding of all prior users.



[0075] FIG 7 illustrates an interlacing structure

(e.g., in IXEV-DO RevA) used for RL data packets and a
woebkosR@mskannel . Each interlace (interlace 1, ParRISk@se47642

2, interlace 3) conprises a set of time-staggered

segnents. In this exanple, each segnment is four tine

slots long. During each segrréﬂi , a user termnal may

transmt a subpacket to the base station. There are

A n%ﬁrdxﬁirﬁri{ 58 .ARQQIRFG e rét E&f-bo)memne slots
ere are erg ts between the end

[0075] of a BiGb ﬁaﬂu@ratesfmngquaemgusﬁu@mea(ég -dRdXENeDRRevhi trgd for RL

h b
RTIE e T
&i{h&ﬂ?@skﬁhet&ﬂ dinfeedtagpedd Eifents. Megad ém;ﬂe,@d%@mmbur time

to the transmtter. [0076] Hybrid ARQ't
ol doneaaurifg earh sepmenty aruwrrf@nma@hma-y Eﬁn%}aaﬁ@bpacket to the base

FA i b A0 RSB 818 AL s e

ge caage diime | hrs betwednh tieeeslibp ac kibipackeard 4 lptvenetérlaee and the
sends an_ ACK to the transmtter The Aﬁg [ nstruct t.he
paginming of e nest subpackeh af fhecsamericHAty B&W@?Es time for the

h [ e
R B e o A
WAK) iblthe tradenittet a of decoded users is reconstructed

00761 i or R AR seaternbe? QLB yonnes DRl & g ol 16

e @hennef cdidrtib R \g%[)d rf&yth@ SirQau i Ve sii‘bﬁa'@két&‘ﬂhen the data frame
circular nenories: the RAM 312 "and t he BE RAM 316.

{n@ﬁm]dewb@dnﬁmgvpmhssmmé@ad@tﬁe |ané dhes saepives s¢nslsan, AGK to the

wbaiter DRAG<Rry s BRI RRRRr B! B0 e Sulind ippere,

mqgtme@ta@t ﬁﬂévﬁ?ﬁcldeﬂlffdﬁﬁreﬂemdlﬂ ation process) since
no subtractlon 0 trafflc or overhead i nterference

ancelationsy st em wi t h

o AR S Y ki EBang Rl

thetBTS a0enagy efmeiecthd Qﬂtetféﬁhﬁe tHendaa of ﬂeaSoded users causes to-other
conf ;‘guratl on, the FERAM 312 rraé&ﬁave a | ength that

IdEreeqiver may by payppRadevith By pradarmeRAHes; &hﬁﬁERAM 312

igeriod froma beginning of a subpacket of
a ac € 0 ‘an end of a subsequent subpacket of the
[0078] pac keThe FBRAM 3Th atobBisRabsiBdbsantpbesa(s. gd er@dudtap eate) and is common

synbol s of the received blt as gener d by
0 R s PTe o 20y hie Tecsiier JiauTc PRLy %ﬁ%ﬁnﬁ%&wé -3 slots (to
g%cfof‘rﬁﬁcﬁﬂe 855WMn ﬁie%&n&&h‘fat%ﬁ%é’és@} ﬁﬁc@ﬁﬁ%b&a&fo% of traffic or

tal ned espreading wth user-speci fi
overhead 1nterference takes place. In a TIC receiver for a system w1th H-ARQ, the

FERAM may span many slots, e.g., 40 slots, and is updated by TIC through the

subtraction of interference of decoded users. In another configuration, the FERAM 312
may have a length that spans less than a full packet, such as a length that spans a time
period from a beginning of a subpacket of a packet to an end of a subsequent subpacket
of the packet.

[0079] The BERAM 316 stores demodulated symbols of the received bits as generated
by the demodulator’s rake receiver 314. Each user may have a different BERAM, since
the demodulated symbols are obtained by despreading with the user-specific PN

sequence, and combining across RAKE fingers. Both a TIC and non-TIC receiver may



sequence, and conbi ni ng across RAKE fingers. Both a
TI C and non-TIC recei ver nmayuse a BERAM 316. The BERAM

WG@2606i0M2088C i s used to store denodul at ed synboPeTai2005/047642

[0080]

[0081]

[0082]

[0083]

[0084]

previ ous subpackets that are no longer stored in a
FERAM 312 when t he FERAM 312 does not span all
subpackets. The BERAM 316 nay e updat ed either
whenever an attenpt to decode takes place or whenever
8scS4 BERSWNISNS. fIRMBERAM ERAM Bi2is U¥ed Rosisref dimddnnpsd %@nbols of
t he FERAM Lengt h [0080] The size of the BERAM 316 an
FERNVIS 3112pa¢h§ts et ereoae lpngecdeigh ng atERAM; PlZswhen the FERAM 312
e-offs e

DA apH PSP RRRote e BERRY? TS RELE AhEled iR fnover an
anehpeasd desdie mm@s plact bewbysdvera slbﬂe;gﬁm 6081 the E‘ERwﬂ\mgza
shorter FERAM 312 the beneflts of TICwIl be limted,

hods fox Chogsing the KERAM: Lexy not be updated. On the
ot her L INYE YARL
nunbe}-ﬂgg%gerro%gl%a%l ons%%tggtﬁrlé%tl ong’?%\g%g[}gg%%&gsren according to
wirnsf idebefifid bettktcbn I{e@.ﬁﬂaﬂ] pﬁdbedsutghpmmyfkahﬁée ibhadwidth from the
a 16-sl ot packet (fau ackets cg subpacket
feREIFs £Q g Propessosy, éf-‘@y & %@éﬂce ta¢ gystem. In general, by using

yﬁﬁBﬁérOF E%A.gi 49> #Pbers E{a%ﬁ% ’g?yv&}?ﬁ’ b'éslﬁﬁlltc-{'dg .sﬁ-{&% Yhe& oldest subpacket

renoval user from fected slo 0082]
&iil nbulsd vatatsl. On4be sthot hEdRANhGIG KERAMsHlRngelds a reduced number

16- sI acket . for - evA. .\\henever a new
5t fhacddyioh S Blraftfan tide Shusr fnrtet Sawidibed for ¢hau
packetyus 'tHbgRéJrA 1ﬁt'éﬁaél d@' 4 @@Jsﬁn %d@l&@c(hﬁ&ss ﬁé]&k@tg tdth subpacket
t he FERAM 312. decoding i s successful

trongopitted in @ slods) Wcmlql sm‘k(éslotSS Berefelced 4ﬂfs@hRHFeAMEm/be used

Bt SRR SE A By 5 170 e sont T butTon

DO Re¥AG Fﬁﬁlﬁ%b@@@ﬂb%ld@fFE‘RANl@lzaﬁat s@ﬁns@ccﬁﬁlﬂbt% 1\@05]d>tdpacket for
subpackets, respectively.

ﬁg@hRé‘fAt H’@hemﬁmw newisubrasketds aeceivsd, qie@@émgéﬁ aﬁ@rypted for that
g&ﬁ%p q§18gaﬁofﬂ@| a%iléﬁie %%Fa!cﬁ?tg %{orgc{]‘?’n £ Zﬁtiﬁgﬁg 349 Ilfidteg:/odmg 18

uppor rrous user arriva apabl

eficcessfillpiteg thé@onteibuton af ilew packdt decadeleg fﬁfmulseFER@M 312 by
previous franme offsets. [0083]. FIG 9A illustrates

GRERBHEICRS ERG ubifactipg thegionitbulign of Pl cemp%?ﬁ sienaskets (1, 2, 3, or
I
48,35 BPRETASISRM RLAE 3 B, 10,0 Apudel iR sy 1 2.0,

‘ﬂﬂ@apkejs; asgpestivly. sTlaat leagtht afrthe W[ExPaﬂkMQaﬁ@lmmmi aicthedsceiver may
to a choose_del ay hl ock 90 t he choose del

In SIC .
I‘H’é‘?‘“ﬂé’ol%ﬁii?rf‘%ﬂls ﬁ’ﬁ D5P ISUPBAT VRRUSEIFY afﬁﬁgl times, and

‘fﬁ'éo BBili 6f Be&bing e BerBbAURIA aliB 8RNin2BINGelshRD ?revmus frame
users that termnate a subpacket in the current s

pfd84] I n bl ock 904, denodul at or 304 denodul at es
sanpl ﬁGOBA Hﬁls&atgss 9" gelzjnse(reartl method of TIC for an example of sequential

interference cancellation (SIC) with no delayed decoding. Other enhancements will be

described below. The process starts at a start block 900 and proceeds to a choose delay
block 902. In SIC, the choose delay block 902 may be omitted. In block 903, the BTS
104 chooses one user (or a.group of users) among those users that terminate a subpacket
in the current slot.

In block 904, demodulator 304 demodulates samples of the chosen user’s
subpackets for some or all time segments stored in the FERAM 312 according to the

user’s spreading and scrambling sequence, as well as to its constellation size. In block



subpackets for sone or all tine segnents stored in the
FERAM 312 according to the user's spreadi ng and

weenmmitissg sequence, as well as to its constePCatiSeN5/047642

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

size. In block906, the decoder 308 attenpts to decode
the user packet using the previously denodul at ed
synbol s stored i n BERAM 316 did the denpdul at ed FERAM
sanpl es. [0085] In block 910, the decoder 308 or

SUROLIRBT dtdlitr By Siedngiténitoedadoat e tdee pieRét( 83ing the previously
packet was successfull¥ decoded, i.e passes an error

demeatu]atedigymbods storeddn B 1346 ad thedtemogulasdFE R samples.

[SoEcl ek B RS bl 58y 8yt

L9REs 1S phckRBGkS lsuédessFally @edodyd,dec,qsiests aarerAtichisk, el as using a
to the access terminal 106 in bl ock 908 and

¢yelie redmndancy codnteRCation (1C) is performed in bl ocks

912- |

accor%]ng %%%%ﬁgggéhtggggg%géﬁ?di 6H§ gﬁﬁ%%ﬁﬁ%ﬁﬁﬁtmmanIOG
meblpein 9¢8 ard thd aser rpatisatiis /cbﬂaﬁlyvéecﬁ)déd emsACRI BcdenDiolthe access

subtracts. the contributi on of the user_fromthe FE
tpuminat Hpsinytlage?rpndiaterfarenr eangpliatiog ! IR perTme Th Blcks 912-

50f MRtk 9¢e Pig@ﬁ ec O&Il dsgpﬁéxlal g@&ﬂdﬂﬁg%‘ tHelebodeR sﬁﬁﬁl, the channel

Success in recei vér noves to th ‘
imp«ﬂsews:epoﬂse ahé thhstrammdt/lrenmm didtirs9 Bbock\ldnsudbiracts ttlmrplntributlon

decod ha nmed on. aI a _new sl
oL1b S Fel Tind BROYD TEnNE SBoAdis HETETroes oh JFoR gs have not
%,gtbléa{)g@goggdon the next slot. Sanples nay be witten
nto the FERAM 312 in real tinme, i.e., the 2 x chip

rat e Hamplbeth falyrepandasiceessnn ithe éwdylgvﬂmwepelwmeﬂqs to the next

bt e dre it BioRk oRE WBERRR 4Rt EReue 195 B igtomed on al

928s, ¥fewt Blof1sGnsc?3d ity (e FERPIM 8D taad thdleiizé me&, is repeated on
software or a conbi nati on of hardware and so

thstrestislof.o Samnles maygbeawpen inte gheF BRAM Gda an rgl é’@!@ 903 the 2 x
indi at es. Il C er sequentially to

(él&Bﬁ ug%rpplg§ %I%eﬁqﬁebgglﬁé gf users. As groups

gr ow FHG.J6B, 1lhlb@atbs§‘rﬂh efpphitatisi Mn}ﬁiﬁﬂ@ endahy 9803946 to perform the
decrease but the benefits of TIC na decrea ﬁ unl ess

methadofiRIEr 2e dThegmenns 9801946 ip EI%«/\? ented in hardware,
g&fgﬁﬁ@8?a%8ﬁ13[n‘3h@190fﬁ’ar§@51%'3n&§ ara! e gr ouped and/ or

vary according to t rate of channe
variation, the type of traffic and t he avail abl e

degoglng orders may include

: A : st useful to renove and

vvho aBTodiED§(?13 lu}cﬁ@itéé TRZ 86068 apdi Eifter %h@enftlgﬂ to each user or
achi evi est alns fron1TIC may i ncl ude:

paxandljto /grom;df (uacrs SiAz @r«mpd gT@Plargﬂeﬂﬁﬁﬁplmntmlpn@pmpﬂﬁxﬂy may

ecrgz{sg ut Hls enefits of Ji"f& m%y decrease unless TIC is iterated as described below.

The criteria according to which users are grouped and/or ordered may vary
according to the rate of channel variation, the type of traffic and the available
processing power. Good decoding orders may include first decoding users who are
most useful to remove and who are most likely to decode. The criteria for achieving the
largest gains from TIC may include:

A. Payload Size and T2P: The BTS 104 may group or order users according to
the payload size, and decode in order starting from those with highest transmit power,
i.e., highest T2P to those with lowest T2P. Decoding and removing high T2P users



the payl oad size, and decode in order starting from
those with highest transmt power, i.e., highest T2P

woaodshazsswi t h | owest T2P. Decodi ng and r enovi RQTHRIS2I05/047642

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

T2P usersfromthe FERAM 312 has the greatest benefit

since they cause the nost interference to other users. .
[0092] B. SINR The BTS 104 n#y decode users with

hi gher SINR before users with |Iower SINR since users

WohtthB IFEREAMS 18R R aNe greatebibbaEfifyiRdeAREY tdube Be most interference to
decoding. Also, users with sinmilar SINR maybe grouped
pﬁ’géméﬂr In case of fading channels, the SINRis tine

varyipg ygI@jé{?C@H@%trs dﬂﬁ 18%? ggctod? g&%s %vfi]tha}ﬁ FEINR! §:re users with

SINR ma onpute eterm e an

P INRaAdifceQisesrwiily hlg[hQLOQJNR haveld ]iﬁgher'ﬁﬁ&b%]l&yib@ ﬁefﬁ&h‘ng Also,
' those for which

decode "ol der" packets (i , nopr

@@ﬁswetiaéﬂgﬂﬂa%%br@eﬁ bg sa%m%@gaﬂle& e oeqesoflf@qr)ng wbala}eés the SINR
f

oA TEURY ol PR B S A Sl B0 SR b0 Bompute i

padek af d;etarrﬁnesrm gpproprédty otderidgcode wi t h each

[ t al b At t t

Decodtng 50 SHe WFen R ey el ofdert ket b Hde uaphich more

E%@Au%@h&% BMnCeCAPEd LOME T 1 64)SBHRbeaGEREr T SR he[‘hls choice

, thus increasing the potential of correctly
deftoothi thg assbinpties theit fdyat giwdnal 2P mitimend ARG terinination goal, packets are

BTGP PSR BBl B, Coco0e Voo

MEEhHBY o RUEA e Pé@lingl cantly. The choose del ay
Prock 9072 selrects € sfTot (current or in the past)
used éZ%hqneff@rraeme if epregy devadgd.dfrdintedferepise cemmgu@on is subtracted

£ e RN D10 Yl ip et Rl b ol T YRyl et wsers tha

Qhar6 &domie BMIS. bat hasedatigdons th olepitd the ARbipdNS: déo@ﬂ@ﬂsers that
A. Current decoding. indicates a choice of noving

Prvionsht fafledtsifes)the ferfergece they seps@py hh\éﬁférosa@hmgmﬁcanﬂy The

SRR A, 985 00 20, e 51 ol By gonce o
tdecdiinglandded dneechose sas csdsed 968 ovill aslectt iess Vil tekminate a
correspond to successive interference cancellatign

[smg:e pn the slohof ke ehaser dplgy atlihsrmyoed drpomay hechaged on the

rr&g % Et&%ce per processed slot. The second and
subseqtient decoding iteration will benefit fromthe
cancelte dChnemrd‘eemcﬁng mdixfatmt&cdntktd: afaeeangto theexkio(fsture) slot once

iteratio Iteratlved in | ds ns when .
R enatretaidebtegans gl e pext it aitieble in tie FERAM

139 ey 8N &e,| dach Wdrhs BtnSpréd f%rlﬁatd&Sdééle&fég b@ﬂﬁ)l‘é@estsg@slot and this
current slot, the choose delay block 902 woul d sinply

Muéd:coxtdsporsbmgum%swq intesferenge lcanycellatidnt. i pl e ti mes.

B. Iterative decoding attempts to decode users more than once per processed
slot. The second and subsequent decoding iteration will benefit from the canceled
interference of decoded users on previous iterations. Iterative decoding yields gains
when multiple users are decoded in parallel without intervening IC. With pure iterative
decoding on the current slot, the choose delay block 902 would simply select the same
slot (i.e., delay) multiple times.

C. Backward decoding: The receiver demodulates subpackets and attempts to
decode a packet based on demodulating all available subpackets in the FERAM
corresponding to that packet. After attempting to decode packets with a subpacket that



[0097] C. Backward decodi ng: The receiver denodul ates
subpackets and attenpts to decode a packet based on

wdenwdatesi ng al |l avail abl e subpackets in the PERANR005/047642

[0098]

[0099]

corresponding to that packet. After attenpting to
decode packets with a subpacket thatterm nates in the
current tinme slot (i.e., user® on the current frane
of fset), the receiver nmay attenpt to decode packets

tch@inafediih ekt SRFRELAG ot (;ihe UB¢rS b QHE cerdit flameCoffset)s BicSreceiver
on the previous franme offset). Due to the parti al

oaEreitapphirdesods padistsothaliufrilad decoding i the pseraeus slot (i.e., users on

.nt erf.er ence of.. subgacket ] '

BB R e R TS B e G B Ao, s, o
fealpag kefeHereffieoPfudtpacietsniyt emidaty At thd copregoslogwiibinprove the
nore slots. The maxi numdelay in the forward |ink

atewersed decadingipasiisabpacksts| (ke Prassssanay e degbngi hygeoing back more
9 _NQ.: t han t . ..
B oM SO B S SRIONE EEIRER oy i

bivkwaut deotingl ot , the receiver nay also attenpt to
decode the | atest users re their {eall ub aclﬁs S

ef t .
wri tt B Hogward H%COFIE@MAEW ﬁ%%wﬁsl}lp etor feqadgepll packets with
] . i

B B O 5 Sl St bR O beode the
fabest Usztabifoge theer BHRAVPAGED & wiittem imto khaTFERABNS  For example, the
recei ver, .packeg re ,decoded bags sol ely, o h

SRR I TED b 650 0T Heo AR SicPL e Tptest ppacket
hevedtel r@Rlwdt 0 denpdul ate users fromthe nost recent

tine segnents. Wth TIC,_the FERAM 312 is still
Niethedscior Updating the BERAMei ver attenpts to denodul ate

new. user Wi th TIC . the FERAM 312 s
updat gbl %1% $ ’fegeléf‘a’i*r%f’c"%ﬁ ggcgg%oﬁ éa%sgdoﬁ(ﬂely on the
HeaeMmghted CdynitplAREbréd Gh I et BER AN ahflathe UBERAM is used only to

contribution. Due to conplexity considerations, it m .
demeadulpteatsers fram drowest repant HRAIEEIeRSe r WItB IR ﬂ%f-‘oFl%léAi<4 312 is

I t . | e r :
55 00 R B R ML v i
TeQ, shOFERAR WIRt isenpised dffee FERAM i81&orrdctigy dswoded! based on

overwite the ol dest sanples in the circular buffer. .
Tefepdrusiing and reliragtives ot dhite YesTvie PoRBUEPR e Lues Q) complexity

. i ; i
PO RYBIASL 45, ke SFERHEE (3PP pyres EERAN s
thev spansafbp padlet (¢.8., [40csdote dire mequived RERAM 3115-slohpadRERAMEV-DO
316 be used to store the tor's lafest .

e bafey See R aure et ore: My Prakl piepsyit the oldest
E&i}éﬁ:?ﬁ{ RUBRAGK BLES TRBrefete CATRI 8lof & SBeelved!the oldest slots are
I nterl eaving and decodl\{r;ig1 process. There are two main

op¢vaitenfaod thehdecadet208 will useSHIARMS B1Br tege 0BLYlota. It should be
hﬁfeg}_tﬁ Se%%n P gag‘i\?én STl Sac%%ﬁlp‘sl\foggtgd t119 theFERAM 5?2,%9 %]ﬁfIAM 316

may be used to store the demodulator’s latest demodulated symbols (determined from

(0

the FERAM 312) for that subpacket as an intermediate step in the interleaving and
decoding process. There are two main options for the update of the BERAM 316:

[00100] A. User-based update: The BERAM 316 for a user is updated only in

conjunction with a decoding attempted for that user. In this case, the update of the older
FERAM slots might not benefit the BERAM 316 for a given user if that user is not
decoded at an opportune time (i.e., the updated FERAM slots might slide out of the
FERAM 312 before that user is attempted to be decoded).



conjunction with a decoding attenpted for that user,
hi this case, the update of the ol der FERAM sl ots
waiglsto7zoss benefit the BERAM 316 for a gi ven uBemr/uS£oos/047642

that user is not decoded at an opportune tine (i.e.,

t he updat ed FERAM sl ots m ght ?sl i de out of the FERAM

312 before that user is atten]p ed to be

decoded).[00101] B. Slot-based update: In order to

[oo101]f ul | y Beﬂibbbztsed bpddtenkf cbrtisr toffully €ploih cheBiRAMsITATICOthe BERAM

e sers ma updat.ed vvhen ver .a
35& fr %E#&mt Esefﬂi Fay the b éa‘@g WHeREVEE g %@Xﬂéﬁﬁéﬁ%ﬁll In this
éas@ HRJoHfes oA BER A 31@1%15&&56519&1&%&:3%& btARAGH ABne on the

t he” FERAM 312. Met hods for Canceling Inter#erence&?rom
EEB-@MIS&S That Arrive Due to a Mssed ACK Deadline

& TIC

ancoling Inte ; A0 ) is-Lha ¢.Due to a Missed
Q@Kmqaﬂﬁéy reI evant vvhen elther |terat|ve or
backward schenes are used. This delay may exceed the
[00102]raxi migensraly thetexiva mmwesm Wwer hiv‘a"l}ICbmtIQémeStadeﬂayem the decoding

RSt ety R RneT S A PRy schemes are
ke, rﬁﬁ@deﬁ@y i ex&deld/the hﬁkﬁmﬂﬂ daay agehith tﬁ@A@%ﬁlfa%J Ibe sent to the
decodl ng by using the decoded data to subtract no

ARSMifteender to siopdbk Brasmisrionekwbpacksts ralatedio fid Jamigepacket. In

RS0 S P PR s G SuPifodedof RGBERY odi by using he

dewdod tdatac toe shibaradt ﬁubtnﬂgcihe qba§t0s1ﬂoba¢ketshﬁ1tbzﬂ§(e tisdsatwideh will be
y renove the interference it causes to other

E@E%Vggl% ﬁﬁ@k@llge W forthemassns Aeknever a new
[00103] S UbPaGkat TIE the ﬁ%ﬂa d?gi 6’% AGRERYs kot f&a]tﬁﬁ S{}]lgfra(%tg(? so that the

ori gi nal packet. ng IS success
bbs&RthntllM Thag, reniwe tennteforencoit caliset babdthpeuwdesst suackeas. With

gﬁgﬁgf gé\?er[p ﬁ;rpegsb{s el V d San}é)?ff Sdgg@ég %ggtgetn{plflgc{ for %he original
prRen dxmce&ngqgr@h&égs&m ﬁféﬁ%@'ﬂfﬁk@%h TIC, % &Eglggﬁ{gé of that

cancel intérference fromi, 2, 3 or 4 sibpac
packet may he coregled fring tlmrrycemwfedssamples by reaongtmmlngland blﬁbtracting out

B?ey be %E&@Ep%c?{e%sogé &ﬁggﬂ c?_olétllﬁllppgysfe&g{ ga ns 1t is poss1ble to
ea1Rel MBifeseB fRonbyf 3,63 0134 Eulgi’acltéﬁi BY stfoh al lagge@my of samples.

slot tine n, n +12 sl ots an
I gaweral 4C may beirprdisd sither sgauenoalém/@ch usarm»g kaegroups of users.

[00104]I nt er L’ﬁ? elTO\r/Y'Zlil{rlrge{raZ ? %r sgﬁgﬁelrgufﬁ %?% é?t?nﬁetet Jlné{%cées slot time

ﬁ,aﬁ C-lel|2| glbisoamdoper aﬂlsﬁlﬂs WIHdﬁ itthstRAGve Pagposes; FIGEN 0SdRsE single
buffer 312 in FIG 10 spans_all 4 subpackets (whi ch
Hisrlase %%sgbwkﬁférfr@v eRUW(S byhe are-on Hie pamg dfame offset to

t.ner
B et Sl =R ORGSR EARS, T aepgiyer sample
beffardda is FEatk sjans all d sabpmketaiwhmhhmidﬁb achidvbé fet(EV-DO RevA

by a 40-slot buffer since there are 8 slots between each 4-slot subpacket). Undecoded

subpackets are shown as shaded. Decoded subpackets are shown as unshaded in the 40-
slot buffer and are canceled. Each time instance corresponds to the arrival of another
subpacket on the interlace. At slot time n, User 1’s four stored subpackets are correctly

decoded while the latest subpackets from Users 2 and 3 fail to decode.



sl ot buffer and are cancel ed. Each tine instance

corresponds to the arrival of another subpacket on the
wonvmrorzse. At slot tinme n, User |'s four storedT/us2005/047642

subpackets are correctly decoded while the | atest

subpackets fromUsers 2 and 3 fail to decode.[00105]

At time instance n +12 slots,l%uccessive subpacket s of

the interlace arrive with interference cancell ati on of

[00105] USer S AL tigneti@siaf@tn (4D ¢l ddcessiapabipatictslof theaft@ride arrive with
rlngtlrremstancen+12 sl ots, packets from Users 2

mf@elmc@assliamonyoﬂ Elsergel s plagodery (laq@badeéé spppackets 2, 3 and 4.
SRl US55 P 85 M

WFIChi 10 dpbﬁesgICO tpgrolups 6f assd %ab agy owithel EmeUB@ns offbetf hig does not
sane group do not see nutual .interference

PEiIE] PuscessiYe nfeafcamee cancedlatione Withibe Bpunys &7 glassica) group IC,
ggegyﬂl Ak %X%lu &o nBth?ee 11[}&1{&’1 ﬁ}@}eheé‘ gﬁ%t(rt?ﬁ'(.)]tjyherefore, as the

ecreases ere ue to

aamnbel dfaisesrin hejrome gramlagef;fthds hﬂplsmantagom opmplexity decreases but
same, decodi_ng att enpt

with H A
Bt ey HpCeilEioh bk en, fSE S the eige group for the
gAY ec%ﬁ % @ﬁ,\eoe%gxg RAGKBIARO! {héGSoeivtr VAMID S4BT B decode

Int esa p to achi eve mut Ual i nterference
chnsas {mathe gmupl%dﬁler eaclm;wesuant arhiges aﬂmmgofsenslsm thelsame group

Pachsantel Serleee fnchOy O BETHE o SH TP Bk of User 1

aeéZlﬁGQQGmﬁé n! thihdlpstthé Hackdhd ofSURPAL K8 3 REod at time n + 12, which
previ ously decode packet may be cancel ed before

rﬁaﬁwt bedps iUsgr dedssade abtlmts rfe+o’&4h eAHLSSIbP@kﬁlSle g pregiviously decoded

t S o b F%lélgéei e o\éZrle %lgp(f) (i(".hf&% ar?%stepso\%}gen thelr next
Eﬁlﬁia&kewﬁ&@ﬂ@k% Ke§ Poirkt h@tﬂaﬁa@lﬁu@h%ﬁ&uﬁrhﬁérsgﬁ@uﬂways be in the
nmenbers decode. Joint Interference Cancellation O

Fime group)ibein sehpackeigiseprthe 16 gal@rwiwn @ﬂ@r BowpaBimbers decode.
191? i&@rﬂ?&{c%%a%%eﬁ%ﬂ‘ head, A

[00106]EST i MAL prﬁgleﬁflﬁﬂd@@@@cﬁby tids mzhdm xsurelatedl to ﬁmpfoen@nyeteai capamty ofa
t he base station receiver. In general, a RL user'

STOMAI RE by tSieiendy epiimajing s et nsef fntgrierence at the base
h t
SUEBRELTeL o 21 IRISEE By SohtorBib v gpd i

Thamelst Ehia s@utioh ledaibes iajetht pHbt, ©iverhoad rdndaohfﬁCIC @b@me for all

is introduced. On the reverse link, overhead from each
YS$€P- acts as interference to signals of all other

[00107]uSer S Thgl%rtw%aé‘slﬁeé’é Qlescribl€. 39Qf, ¥F8iRad T@E(Ui@f RGodMd. On the
overheads by all other users may be a | ar ge

p@wemrinﬂsg everheddhfromotagh uisert astsf asriptecisranxp ¢ signele @i il other users.

R d
At Brcaiigis 0B Pegyeils testerp G2 SySHEMAIS s1bpfhgr pssrs may be a
(828 perckRiagd® cEMEI0AD intdfEehde BPéenitat®mthidiber. Removing this

I nCréase reverse |ink capacity beyond perfornmance and
eapasite pvebhid ierfirynael way derther @nprove system performance (e.g., for a

CDMA2000 1xEV-DO RevA system) and increase reverse link capacity beyond
performance and capacity achieved by PIC and TIC.

[00108] Second, important interactions among PIC, OIC, and TIC are demonstrated
through system performance and hardware (HW) design tradeoffs. A few schemes are
described on how to best combine all three cancellation procedures. Some may have

more performance gain, and some may have more complexity advantage. For example,



[ 00108] Second, inportant interactions anong PIC O C,
and TIC are denonstrated through system perfornance
wanaaehvardsar e (HW design tradeoffs. A few scheaeaSa06/047642
descri bed on how to best conbine all three
cancel | ati on procedures. Sone, may have nore
performance gain, and sone nmay have nore conplexity
advant age. For exanpl e, one of the described schenes
5RRY Eifie Addscrittd Riteftles Sefidats ahiefher gildlesi gl ®eity decoding any
overhead and traffic channels, then decodes and
eembesidsandeaffie chaymels, then dgepdsn and paricelsdhe Ky evethead and traffic
I 109] This section is based on
%B%ﬁggb%g %ﬂéﬁﬁﬁk§%%é%i systens and in general applles
[00109]t O ot f&is scbiidh Bywbansn CDMA2680 V¥ EIVBO REMA2§68mE xand in general
and. CDMA2000 I x EV-DV. Methods for Overhead Chan%‘?dn
applieate athen K DNOH SYOIPIS @ch 258 W1GIMA, LTMAZORY 1%, apd,€RA1A2000
?Q@Nnﬁbs structure, such as for EV-DO RevA. There are
wo types of overhead channels: one type is to assi st
Mmhdes foe @avhaid ChaiedoGanetllationh | ncl udes the RRI

i ndi cator) .chanpel nd the au
oonor | £ RS P SR o ha St B ot S8 B v po reva
' h&lae F} fhe tg@égeroft YREMEST t habhRdE! idnd m@ﬁehqsfwvagﬁt the RL
FL) fun

| nk I oni ng which 1 ncl udes data rate
demoduwiitjondderndie whid$C: hhdcsaﬂmdlmc(ee\@mﬂmtwl 1)1dlcam:) chanrnel and the

LBl D AP e P T e afy Sbits G gy Hisesper type i

fNBRNRAte itBe RiHwMrd HAD €F!L)t fufl6ki e whedhNia¥iu@SlODRE @lata rate control)

packet transmitted to tthe same user on FL. [00111]

goeongl, TRC ¢dase Hewrge @h@tmi}al agld ARK askeovdpdgehehannel | issy shown in

Bidich, GRARIEA sk, (R0, AP Bk ol £ERL¥EL: ACK channe is

geRRbnbRiticd Wi dckiasaddgdiag alp@ckreeﬁrmﬁfwd foahe fsahne;user onFL.
channel , and the auxiliary |Iot channe] . may

[00111]r econdemangthelovribend hanmals Khedria ohlbs arxiliney I@Mﬁh@mel is known a
EH?I‘I A3 ﬁl%r}ﬁ&{l\%?t %e TB%' éu%ﬁl}ir f?.) rﬂltlalﬂ?)‘ﬂgpalai%elzne)( dgllﬂbﬁulatlon and

€ rTeso 1 on e represe ove
degdiiy )arthBcfesidrjﬂ fbﬂfthib—c}mhn{:ln -and] the avkilianry pilot (annel may be

et e o Tt
ﬁia@t he ‘M}:‘EE aﬂax% lﬁﬁ?&f’@{ﬁg #ﬁ fegkl\légéxléta%e b ers%

t he Vﬁlsh code aSS|gned to the auxiliary pllot
channel, Gaux is the relative gain of this channel to

Lhe  PPsAL Se, B L0 SR O b8 onag) =0, 51

coef f

pln+s, +1]= Zcf W [ = 1] G - (1, 81+ 4 -, ) n=0,...511

p=—M

Equation 1 Reconstructed auxiliary pilot signals

where n corresponds to chipxl sampling rate, f is the finger number, c, is the PN
sequence, w, . is the Walsh code assigned to the auxiliary pilot chammel, G, is the
relative gain of this channel to the primary pilot, 4, is the estimated channel coefficient

(or channel response) which is assumed to be a constant over one segment, ¢ is the

filter function or convolution of the transmit pulse and the receiver low-pass filter of



(or channel response) which is assuned to be a
constant over one segnent, f is the filter function or
woameg7asg on of the transmt pul se and the receCYRIS2005/047642

| ow- pass filter ofchipx resolution ( f is assuned

non-negligible in [-Ml C,MW(%Q, gf is the chipx tine

offset of this fnger with a f*°= gf nod 4 and f /4j.

[00112] The second group of overhead channels, which

it 8"1‘13@@111@5039 ( % PShssumed nfiRheglyampen $- rar e ﬂr’]‘},o}é]e ijst tﬁ&’ chipx8 time
- e

el ther bi ogonal codes or sinplex Eodes:

SRGELY Biis Shdle wili0h , €88 Nl annal s, Lpﬁp@m’d“' at ed

outputs are first torfdared with‘a ehol_d. If the

[00112] OUt PUTHhd Seddgl Prodg8f bidrBsA N Whies Widudes I9RC! BSEY and RRI
and no reconstruction is attenpted for this signal.
Gtaneclyi me entdiey barethdebioatthpgbyal godgsndraiimpleseddes. On the receiver

iJrum i kel ih IVL { ect whi be i nsi
e ocistorens 1 derpa il s M 45 St vt & Wegpota. v
#3esuth@ is’ BABRSIHeUGitdsAMdOtn tdigsuedlid @splandi Al abaBERstruction is
as shown in FIG 4. The reconstructed signals for

attroapsed fiemthis sigeale Oghevwise.athiey ofe igneded by a symimlpaggd maximum-

2N, +df 1S cf [ n-. .| W n- . [Co . f -a f
i§ClpEEs o) ek i oy P oss L8 R o8 RGBT g docoed
6EPG bifdSke usddoRRednstiugie of the Odrisbokding alisle)vad $hokeh in FIG. 4.
1, there is one newtermd O which is the overhead
Charasenstensted sighplsdor thesarhaypgls#e@iNedas: and Gawc
represents]thg over head channel g?in relatéve to the
prigrians 81 |0ty d he y|edrd n L ephfar-ohasnel
isleﬁZe 1-bity f%ﬁ]r/]fé-[. I'L{] may bhg@gl%K ?mgﬁl—ajtjgd,

un- coded d zepeated over half a,slpt. The receiver

Wﬁ{@n i ;a%la,be-m]»gﬂaiﬁ—adouo@k@faﬁ[éwd-@g&),m:d};..;sm

the ACK chan data. The reconstruction signal nodel

may be the sane as Eq. 2. [00115] Anaqt hergla{fp,roach to
reconst r uct EfffEonxeconmiadevekpad ORC, DSGy apd BRY) fignals

[00113]demodebaiartdanih fC UMnbR! 8 nbGwsteRal .wiRER & the overhead channel
normal i zation, nay be represented as: 'y = x + z ,

WAAST & X it thetWSlsh CatMArd 60, $éifirhts tBOGvethdad dhlifhet Ganadlative to
noi se’fermw th variance 6f s2 . Then, the

hﬁgﬂﬁﬁﬁ9bhggod ratio (LLR) of y is given as Then, for

the reconstruction purpose, a soft estimte of the

[00114]t r ans Fhe rewaiping eveyhdad : chaned At thenbbitah®Ks chasnglonlt meay be BPSK
be .t | ated.,, The. recqnstr j -
U PRbE. Bl e D RS hoh e, A6, Sglet Y Yoot

gi@nilyand malkd a dRAEE&ision be thoACKe shariiet @atdNThe reconstruction signal
cancel | ati on approach should give a better

aodekmpybe the speesEqahice since
[00115] Another approach to reconstruct the ACK channel signal assumes the

demodulated and accumulated ACK signal, after normalization, may be represented as:
y=x+z,
where x is the transmitted signal, and zis the scaled noise term with variance of o”.

Then, the log-likelihood ratio (LLR) of y is given as

Lo PrG=ly) 2
Pr(x=-1|y) o

Then, for the reconstruction purpose, a soft estimate of the transmitted bit may be:

- 1) V(o =exp(L)-l= _ 2
% =Pr(x =1)-1+Pr(x = -1)-(-1) v tanh(L) tanh(o_z y),



the receiver does not know the data for sure and this
nmet hod brings the confidence level into picture. This
wappieganissi n general nmay be extended to over heRdT/US2005/047642
channel s nmenti oned above. However, the conplexity of
t he maxi num aposteriori probgﬁtlity (MAP) detector to
obtain the LLR for each bit ws exponentially wth
t he nunber of information bits in one code synbol .
aek16k taie fefdion @ay beaybliatedmpTRereadonsv@téte &CK signal is very
channel reconstruction is one finger, may scal e each
sisdladdol Fsy & btawith ithm gkedpjion tof Teplpeing @, §ui h, Bogemerdls the soft
by the Wal sh code, and sum them toget her, hen spr.ead
ggﬁn@;ﬁ@ am}»\p%a%ﬁ@eap@mpch ishewld gtveray T pﬁig:e latlon performance since
f

save@%ﬁ%ﬁﬁ%&%ﬂ gﬁﬁaétg%‘{ Seu?ﬁ ty and %ﬁ%?gﬁéan V\AB%ET ence level
froo pﬁ:tlhb rEd$ agproglrip@eneraf mdy§ be hitefidddeo onechedd cliandéls nfentioned
) f Joint PIC. QC .and TIC[00117] Joint PIC., QC
abfa/&n@wagﬁr bepEPBlerity o thec FaX{FRIH; gpSteiorio PRI (MAP)
a8dctb 36 SbRhin SR CRPAGLH Yit %Jvfseéfrﬂbtneﬂ?ﬁ km #Rdnumber of
cancel l'ation orders of PIC, OC and may "yi el d
dﬂbﬂmEUBnmﬂsymbmanqdemﬁmbnhnce and different |npacts on
har dway e it. PIC First Then O C

1001161700 o1 TiBp FRe S Rt e onericnt ERinpshtatoniigiehtt Lo finger,
WRiyResle bachf dee&nedrwehwams@hﬁi i deheiRe ggl inf &4 ity tBEWalsh code,
TIC together. After a start block 120 t he recéiver

ded swe shaphtogatier, dkar smadchy angrPM s¢quesesr andafilter fopgh the channel-

GOVSL GBO0Ah bt iAo T ik WP R ety e
r%ﬂﬁi(fmﬂﬁ%f@,{bﬁa@ﬁ&l bggat ed in PIC bl ock 1204.
er e

ore users’ traftfic channels and certain
over head channel s obser ess jnterferen
able to benefit fromt hie‘ifﬂff}z@npe‘iﬂm%t cgﬁ%;}ka?ﬁ)gn.
[ 00119] Bl ock 1206 choodes a group G of undecoded
users, e.g., whose packets or subpackets term nate at

JHinkt PRE ghgta,p(ptl-[@ary Bl ocks 1208-1210 perform
OVer nea Tc channel denodul ati on and decodi ng.

[00117]p| |O|C k gmaqEIC 0Aly and 16 meE et narfoymed to deltich h*ghewerﬁmmance and
Het=eP B AT 1R o P B BA DS BPREDIC and

Mthiwyr yitledifeRhesysne peiserhsant© ate didfteent Bnpadts &2 hGrdware design
term nates the process. [00120] The

G@%@Eﬁﬁ@/reconstructlon/cancelIatlon may be in a

ﬁ&l’ﬁpstt"l‘ﬂen Aﬁﬁ 'f‘lr(f“ﬂ) fie st Sg%é’}n%r logg tsaczzegy ve

[00118] FIG. 12A illustrates a method to first perform PIC and then perform OIC and

TIC together. After a start block 1200, the receiver derives channel estimation for all
users and performs power control in block 1202. Since the pilot data for all users are
known at BTS, they may be subtracted once their channels are estimated in PIC block
1204. Therefore, all users’ traffic channels and certain overhead channels observe less
interference and are able to benefit from the in-front pilot cancellation.

[00119] Block 1206 chooses a group G of undecoded users, e.g., whose packets or
subpackets terminate at current slot boundary.  Blocks 1208-1210 perform
overhead/traffic channel demodulation and decoding. In block 1212, only the
successfully decoded channel data will be reconstructed and subtracted from the front-



interference cancellation. In this approach, users in
| ate decodi ng order of the sanme group benefits from
woheoearosgl | ati ons of users in earlier decodi ngCOUSEI05/047642

A sinmplified approach is to decode all users in the

same group first, and then sugfract their interference

contributions all at once. second approach or

schene (described below) allows both | ower nenory

bed @MVt (FERIOVB1 2 sBirkdl Giyeall updrpelBlock 82 kehtliceks whethel fhere are

both cases, the users ackets which do not term nate

ore h@r%f@ré@cgdeetme@ah%ﬂ&}r)tynwaﬁtew@mrwsw th this group
[00120]Of pa‘i}ﬁgtd%c@ﬁﬂngfécgngﬁugﬁ%ﬁlpé&eﬁﬁfbﬁeﬂnhftb'eQH a ;%gléntlal fashion from

cancel l"at1on y accoun or a mmj or of

ocanedrl @t & @houpatonthennexn waearyiic theogrous, WHA mys bemalled successive

[00121] FIG 12B illustrates gn p¥ar t conprl sj ng

HsRiaenceeangdiatiopy 1y o‘i‘PﬂPff‘i‘%‘f dpqodiie oler 9f ghe same

ar \Slt%egléélg f}r%é\?\hﬁér Eeh{%ﬁg.loii% I nat i on r:l}?ll ﬁar cﬁv\grjoemg}ndA 51mp11ﬁed

ap[iromm s t§ QEAR] aH| Gerd 3A the |sasier gioep frsyaanidathennswiftract their
e net hod i FIG ﬁA‘ Bl oc 1204- 1210 renopve f‘l descri
gﬁgrpnq;ag loé‘ﬁ alh 2t orge- c HEgnescond @pagpeh (O iR (described

1204 aBbRS Hot3RdRed %{éni/cﬁ? band\eddes Rab fldrs BaRRat ﬁ)%IlhéT&tcﬁltecture

or a'refined channel esiinate. Data-based channe
ésbolﬂmaeemﬁye ysersv paekets whichalo noh dermanate st thmme slm boundary but

i b b dual
Vg VR e etb pCaRE earrtiie TP Sk ERuo i Glggiaton may
BecRat Bk WBRTBAY ot o laing ghings s IGhooh OOR 4 o

[00121]r esul F&@- 128 Alysbaica gnaapprigius; c@rupsisizaneanst 1230t 1244 do gerform the
gﬂalﬂ%éi 8f 9‘5@' l 15' [’f‘111 ]i't{e tlEﬁ% ﬁf&f '11}/ g‘fG E% lrﬁ%y g?gigﬁ)lemented in

befter C ann

hafiard, h@ﬂWﬁ’éh@d chbabimmtivh ef hadivartndisghwbreest i rrat e
The et hod may then renove the. increnen

[00122] Pz{ 2] Fii] A dilystrates doariehgiot He method & Fieakd%e nEIQCKS 1204-1210

oA A lip S SR 3R 202P BRI deives

aeddtotasel] EHafinell&himaid er ne acfnell2 3Bnhdl4 dstinda?3d.0, Datd hased) channel

TR O TN 0031 YRR LA SOt ds et Belownaplock 1302
geﬁomﬁn desIhiaD. PTtC @S%ﬁ{a%ss%hfemd[&aﬁl%@ of thé s§§ﬁp dsed on a

eme is simlar 12A descri bed above w
e«thmmmbafﬂlbahamebeshmbbmmkellwoof the sanme group of

users._are de dul at fore trafflc
o123y por > BE S aEnR re e B wRE LA A0 R B it e an initen
§+§251aé§nﬁaaft@(e B, Pildt] SR 3 plgﬁ]i fis¥Sthe %&wzeqesaﬁ@e%t rTifeh, based on a

deadl i ne 1s inpose or an interlaced system -

detger, clpanglesstimate dem@d mdpdpl&kxmﬁq),gihal sethed gomes the remised signal

S 5P PR BRI S B3 SRR 8 airrence
Ifiofh theGainfleVibédtiofis th the RAM 3 12.

[00124]. FIG. 13B illustrates‘an apparatus comprising means 1230-1244, 1310, 1312 to
perform the method of FIG. 13A. The means 1230-1244, 1310, 1312 in FIG. 13B may
be implemented in hardware, software or a combination of hardware and software.

PIC First, Then OIC, And Then TIC (Second Scheme)
[00125] This second scheme is similar to FIG. 12A described above with the exception

that overhead channels of the same group of users are demodulated and decoded before

any traffic channels are demodulated and decoded. This scheme is suitable for a non-



couple slots (Islot = 1.67 ns). Therefore, if certain

over head channel s spread over nore than this tine
weceeale®72a88i s schene may becone unfeasi bl e. | n PCT/US2005/047642

particular, on DO RevA, auxiliary pilot channel and

ACK channel are in a short-dug;\ti on format and may be

subtracted before TIC. Joint | ot/ Over head/ Traffic

Channel Cancellation (The Third Schene) [00126] FIG

fingexlaced smmtmemmmcm@ém@ismp@sm PbiCan {tt€rlagad! system,

TI C ter a.sta , recej eri

LB RARCEoA siats AKINRK il isrRona 1 T e chast sibpackets, the
I

RAGHEIS obiuly 80ty I M mbianicl hfhcRan e EoncPa BHOERIEY & within a

fouphe piokso(lslotBF dcisms) 08ha e, alﬁ“toettpm m\mrlmdfahmmels spread over

overhead/traffic.channe dermd | ati on

n
BIOT K122 415 (har peflriiis COFBY n%ﬁy 8PS ‘?ﬁﬁlb?ﬁ 6‘%?‘111@ on DO
R@VAOzIﬂx‘{h ?‘ilﬁt Walnhel e K60 Ichhdng] SRGAAHADRRIRN 8a# and may
00127 Ditferent fromthe first scheme (FIG 12A)
@Sldlﬁfslgf@dbaf%?/ﬂcafter the channel estimation for all
users (block 1402), the pilots are not subtracted from
FERAM 312 right away and the channel estimation is
used for power control as the non-1C schene. Then, for

a group of users vvho term nat ed at t he sare
Rilot{Oniex fig,Gha (Jance A The ' FhirdiScheme

pr PO SR A O P o T o

bietkdd00,i the tre¢edver terived elmnhélecstihatioe [fof 410 nkdrhandipbbrms power

LS FeOf |97 Bk 10b4 SMReossOBPuRReAl Fideiaded users. Block 1406
F@é'ﬁ‘ﬁgrréltét etk f GanRQefont O;?]fo“té)l 6cisO 14p88416" ﬁﬂiﬁ?pt to. perform

cancel l'ati on of previously decode packets wh
ovarhéagfiraffic hharhnel d@nd&hﬂ&i@n@ﬂldeﬂewchﬂg i Blqrhcldé® performs PIC for all

Th fo t t [jty, i [ d,
i S GRRRR ueR e i meR i et Grant e
[00127) Canc e frtANTHAI the FHRNERemd (FI1&. NOW) Qﬁﬁ:ﬂ@s‘%ﬁ dootd H?ﬁb channel

is used for traffic channel decoding (block 1410
eitinration for el aisers dbinck d402); hepidots dez ndi m@trwle«b ﬁomEEB;AM 312

fifycny T FF SPERelL S PRigne? el oEpo Rtk anthe pquIC scheme.

Théd) g6k Mfgfdu SOftise@6Vhd Rirfind®arat $he SRS pRkEWEBpacket boundary, the
contribufion fromthe FERAM 312, which includes its

prethod peHammeseqaeniiah Agcodmed blogks (408 rad At Pinfa given order.
orzn 2y L0l PUBBI 4y RO B i et om

theqsiks <blofOAUBY).  Fhéspildt fbek sy ShtetferMic@RompR@d ab Uke time (block
g@rl Si n means 1420- 1436 to performthe nethod of
vilign, 1 778 Qrmiedaletedoor pawer pontial doe fa gnigEfgrepge cancellation of

hlgpi G n&&%glecg %@f&\gg\@&ﬁch SRIHYRFitlP"the (EYTRBMddCaftlc packet.

rdwar e an
Therefore, the channel estimation quality is improved, which benefits both traffic

channel decoding and cancellation performance. This new channel estimation is used
for traffic channel decoding (block 1410) as well as certain overhead channel decoding
(block 1408) (e.g., RRI channel in EV-DO). Once the decoding process is finished for
one user at block 1412, the method will subtract this user’s interference contribution
from the FERAM 312, which includes its pilot channel and any decoded

overhead/traffic channel.



[00131] FIG 15A illustrates a variation of the nethod
in FIG 14A. Block 1500 derives data-based channel
webiermarmss. Bl ock 1502 perforns an optional reBCUWak005/047642

PICas in Fig. 13A [00132] FIG 15B illustrates an

apparatus conprising neans 1420-1436, 1510, 1512 to

performthe nethod of FIG 158 The neans 1420- 1436,

1510, 1512 in FIG 15B may be inplenented in hardware,
[00129]SOf t WBIRKOT413 cdERE NAldihdt Bfrd)ared e wsid 190ofésvdee. Block 1416

Tradeoffs Between The First And Third Schenes [00133]

termirajes dlpperaeesshat first scheme shoul d have superi or

oonsoP1CERTE, SRIBREE Sy kg b B B Y03 408 pgom

hetoaneeFIG. BT MTHer oRbtns 142000436 Bc FEGES4Bmeayabs inptemented in
to have t he sanme cancellation quality, the first

EHERE, W%ﬁ?béﬁ?@bﬁaﬂﬁ%"f lpﬁrii\aa@@ﬁéﬁ%ﬁ‘mﬁoughout al |
[00131]‘3Iat 2 BR Fﬁ‘éﬁélt% a vhhtidntG tﬁ%1 anﬁ‘iﬂ%!i@ A NBfodk 300 derives
| ot anne estimation sees |nter erence t
tlhta btaseah‘ dhianned @ktameakesro Bldckt 1502 ,petﬂmnsean Dplmnaﬂrashhaiﬂllc as in Fig.
coefficients used for reconstruction purpose (for both
ot and overhead/traffic) nmay be noisier. However,
[00132]f or t ez ¥E HnREReESn ﬁ%ﬁlstchﬁlpﬁblhgtm@aﬁﬁﬁaﬁb 1436, 1510, 1512 to

timation is redone ri before the traf
delfqm[tuﬂann@im&jefzm AGA. t Hee inpansr 4804136, 15610615]é’eler’f16y 15B may

his refin nnel mat i on th

e ippleenth in BREFa sERUAS o b Gatcl o a3 ghd Sofiware
@RSt A dtRBerl¥AE Firkt AndArd Btidn&chene may be better
fhan the Trrst schene. rom a hardware design

[00133]per s pétdnaw eppean that kﬁﬁt&cgm Aoulthhaveaspperorspar fimanefyeompared to

RS0 R DS, Bl o5 RIEE PSRl cne

bﬁlﬁkﬁfdwhﬁ,m tffun$ AP oHacthaniisese smhod bahavé didsarkd cancellation
t he other_hand, the re-estimatjon of pil ot

aB2lityr thedisbo @C@@ﬁv@rmw tomtnsriora rthe, flaird é@@n@h@?ﬁ@hout all data rates.
?‘ﬁ)%qglj a1‘o'r Oﬁleo Eilr L9 fehfe, SNl ‘E)?HP dl o?ﬁ:tll(rﬁd?lohe Eé'gé higher

readi ng rom menory and thus, ere
interf@ase thiin tlﬁrtﬁffﬁc idaia(.ﬂmrdidhlatlembﬂle estnatsd chz&ﬂJtB&}efﬁélents used

it is assumed that th first che % 90%
&Rt ELPNHFYCHAN RIEPPIEy ( btk wilatr an msﬁ»é & A% be noisier.

oﬁ%@@xf ff(?r e W&P%& 331{1&%?1 BﬁBt el 6§t ﬁlc?ﬂrs Fedhe right before

users. [n genera avors t
mmﬁiu flatal dlermmhlﬂahoafcbcodmg,othedJateafermceslevégW@n ndhis refined

gima] EOmabion df fHivspene, bt Rafisuls SEmOqHLitiofay TIRG: oF overage, the
%Mﬁ@tﬁoxﬁﬁﬁ ﬂﬁh@ﬁﬁl‘ﬁ%h&ﬁe ﬁ‘ﬁ&%e bSttRARE firstREheme.

cancel latTon"quality shall inprove since the traffic
[00134]c hann&rom ;aelmd\wreateswrspemvghﬁle thiuk selmpamen have atstight edge:

Moo et Tovd Qeheg 20 s ARNBR Pafindiet data and cancel

them together therefore, this approach saves memory bandwidth. On the other hand,

the re-estimation of pilot may be performed together with either overhead channel
demodulation or traffic channel demodulation (in terms of reading samples from
memory), and thus, there is no increase on memory bandwidth requirements.

[00135] If it is assumed that the first scheme has 80% or 90% cancellation quality of the
third scheme, there are tradeoffs between data rate per user verse gain on number of
users. In general, it favors the first scheme if all users are in low data rates region and

the opposite if all high data rate users. The method may also re-estimate the channel



successfully, and traffic channels may be renoved once

t hey have been denodul at ed and decoded successfully.
woRole7ps8si bl e t hat the base station could PCT/US2005/047642

successful | y denodul at e/ decode the overhead and

traffic channels of all the access term nals at sone

point intinme. If this (PIC,Zﬁ(; TI C) occurs, then

the FERAM woul d only contain residual interference and

8%h $8e tRFAO hanRMIHeE ke %ﬁl@kdt ra¥f datLiscrrods]. ThatcandBlYtiOe quality

canceled i n various orders, and cancel ed for subsets

shibll ampeys siree thatinfEic chawes Pperaise ahFpydn diehics SNR compared to the
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ICand O C) for one user at atime fromthe
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| mprovi.ng Channel Estimation For Interfe
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reams an
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CDVA2000, | xEV-DO | xEV-DV, WCDVA.
[00139] As described above with FIG. 4, one practical method of implementing

interference cancellation in a CDMA receiver is to reconstruct the contribution of
various transmitted chipx1 streams to the (e.g. chipx2) FERAM samples. This involves
determining the transmitted chip streams and an estimate of the overall channel between
the transmitter chips and the receiver samples. Since the channel estimates from the
RAKE fingers represent the multipath channel itself, the overall channel estimate should

also account for the presence of transmitter and receiver filtering.



[00141] To perform TIC of a packet that decodes
correctly, the receiver in FIG 4 nmay take the
wonbwrorass on bits fromthe decoder output and PCT/US2005/047642
reconstruct the transmtted chip stream by
re-encodi ng, re-interleaving,_re-nodulating,
re-applying the data channel in, and re-spreading.
To estimate the received sanples for TICwith the
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achi eve the T2P gai.n | n_channel estimation acgcuracy.
$oratp RAruish ASUERATE (e (RBIEERPYM SIS HSETS SHAME he most important to
elceIBiR highch@cghosen based on information about the
RAKE finger delays and an a priori estimate of a

[00143]conbi Hrestead exfestimating thelmaultipath shinneck et eactl afdbeRAKE finger delays,
fi.lters. Furthernore. information fromt RA .
Hin 561180 Al TR <P AR PR arirss Rt Uik grpliity estimate
ahafbMedestiochBs &% thARidddr filel; mllfipath| HehdeRt 9 RcdiRstelilter. This
of transm ssion systemw th a transmt filter gé&%
estamaie Imeo hp ot i the satma rrrealutiq 3s thesovassannledh dien ganples (e.g.

%ﬁfpla %%i%ﬁ?e%hé’ %ila%\f*pel es?irﬁgate may be achieved by despreading the front-end

samples with the reconstructed transmit data chips to achieve the T2P gain in channel

estimation accuracy. The time span of the uniformly spaced channel estimates may be
chosen based on 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.



receiver filter q(t). The digital baseband

representation of wireless comuni cati ons channel may
woeomsmdzised by L di screte nmulti path conponent sPCTAS2A05/647642

a,d (t - T1) Equation 3 Z=I where the conplex path

anplitudes are a; with correspondi ng delays t/. The

combi ned effect of the transdPtter and receiver

filters maybe defines as $t), where f(t) =p(t)(r)q(t)

[00144] Eq uatpren 14 WHaffesdf AYRS of GRAMGhieéibe Rystdhewll Tﬁbﬂrmﬁnt ﬁlter p@®,
f(t) 1s often chosen to be simlar to a raised cosi

avesyiitaosaposifo chaxehph(@, (Ts woiipebochamel gty described below) and

der.i v Vv

rﬁfﬁ‘ﬂ‘jﬁfﬁ‘ﬁl@eﬁ ng)e dﬂ%} d@%? %?gebaﬁ%géﬂg%ggﬁ% {)19 oﬁr{vﬁéﬁ?ﬁpéo?mnumcatmns
@8hhdIBlas Yendliek@bydly disciid huke@bth)cofppnér(ts ) = a, f (t -

T1l) Equation 5 Z=I [00145] FIGs. 18A and 18B show an

exanpl e of channel estimation (real and imaginary
conponents) based on tg@)eéimﬂﬁtedanultlpath channelEquation 3
at each of three RAKE finge#ts. In this exanple, the

h I I
SF Bl SRR oL 8RR hphbiBng 0L P 28k combines
fEé&?%f ths tBRSSHeChdUst A GertlIRrPhay Pe E&RiRE 29 G(:B vakey e.
e RAKE finger channel estimates in FIGs. 18A and 18B

are based on despreadl ot chips (where th
overall pilot SNRis g@dB)Dmgds(p?readl ng at RAKE “Equation 4

R

ﬂafb‘éd aosiner esponsepiot exampilé)én ODMAROGO afd itedaivativess thierrgsponse is
a user's contrlbutlon to the received s I.n order,
sy gvsannle g PPl BIC ORI R s Pl haipgl sBmat is given
npl enent interference cancel lation, it is possible to
}ﬂpée a user's reconstructed data chips to determ ne an
i mproved channel esti mate. s wWill inprove the )
accuracy of theh(th@(f)e@éﬁie ¢ aéth on. One Equation 5
tgchnl qug for CDVA systens ndy be described as
es t1hpr
ot PERREI 08 o 1800 gk 5k R SOMEEM o st
d&c&ﬁ}mmehts) basad wadh¢ sstimated mivitipath phdnpel atmagh; of mm&m fingers.
]_EERgt asllc%qg}ng ! ttﬂegzgcggﬂg alInlepgses O\C’:vlr]%g rzlleslohgillnle rraltantd(:" elap arlfaI gcl_:@en by the

stars. The reconstruction (dotted line) is based on using the a; in Equation 3 above. The
RAKE finger channel estimates in FIGs. 18A and 18B are based on despreading with
pilot chips (where the overall pilot SNR is -24dB). |

Despreading at RAKE Finger Delays with Regenerated Data Chips Instead of Pilot

Chips

[00146] 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.”



despreading with the pilot chips (where the overal

pilot SNRis -24dB). FIGs. 19A- 19B show exanpl es of
wanoderpzssed channel estinate based on RAKE fi RQEUS2@6/d47642

despreading with the data chi ps, where the data chips

are transmtted with 1GdB nore power than the pil ot

chips. [00148] FIG 2QA il us/rates a nethod for

despreadi ng at RAKE finger delays with regenerated

[00147] dat & REBASthatl the RAXCK fR300chanalEestiR@Rs I F1@4.4 8AFI 8B aff based on
despreads front-end sanples with pilot PN chips to

aigafinggeh G i chpn (e 20l B or 4 F1Gs. 19A-

rms_dat dul a I C
B BT TsoRTBhithBlohRE bl SOEer hoeg FRCRART: Hilrs and
ddspfBGnpasitie the daed t:mfl@ Qvigted efendane ships afestmarishgiteddwith 10dB more
chi ps by re-encoding, re-interleaving, re-nodul ating

poveertearsthe pHet ¢hips. | n bl ock 2008, unit 400 despreads
front d C

o ST RAGOCIT B s IARE s i
fﬂga@éfataﬂ) Heta dhipst Iﬂ(lﬂodlemﬂ@s terldea’e&lméﬂ%(Fl(ﬁ‘act)f despmads front-end

;%glgsgghﬁlgﬁ %'gﬁbcuhté'gs? {'onéﬁ?éuhfﬁt end Sag; Ebglock %002, demodulator
304 ?éi%rﬁfsetﬁtf‘@e tnu SInQﬂ’S@J 2@4” 96633@1‘@082@31@01%@?{&‘(5 8ecoding

pertormthe net FI'G 20A The means 2020-2
aldche2BCREY Imebllodp Q@@ﬁe nf ERA pasl%s; un 460 dstsimings drapsmisied data

nbj nat f hard d ft t t h
3R BE PR & T RN TR OOV TS APShT - PRSI logle 2008,
QﬁE aloméé?reﬁ@so %%Ql effd agRpRA I wiPMANSRRRH VRS cHBY to %et improved

estimate the conpl ex value of the nultipath channe
duohelofstitlate MRexd fingey éclanehalylgck 30, pait 40Q é@coﬂf?trmts-l@ﬁﬂs traffic

or to ude a | a
Pl Bfeghepa PPy foiSi S siiiieh Wit e e ARG e
[00149]t I anSPIGL BB flidstrtes Gh a@par" t’ﬁé tc))hpnﬂii%ftﬁéa% 2026-2030 ke perform the
receiver to i | ement a |ter matched to the channe

wethedt of FKa ke Tl@cmewr 2@20_5?@30 w FEap2QB meryihe dmpiegnented in
flﬂ oL t LRl Q&Q%‘&Hﬁin?%‘ﬁ Xf]Hrdﬁ%re.ag&tsgi%w [Lhe delays of
ypi cal'ly [

ngers are riven Trom i ndependent

E'sﬁﬁrahthKé Conippsite ClanbeNat FRRAM) Re3phutidhi with Regenerated Data
requi renents (e.g., fingers are at |east one chip
£hiPs ). However, the physi cal mul ti path channel itself
may o

(0015012 e?%aﬁéﬁcﬁﬁﬁ%?&%%ve%t%é?@éﬁ# A8 Somflex i of thg multpath
(:]ilarﬁe]. athelath) pf e RAKErfipet delapn Tlie tdeeivér fioit-emdcprior to the RAKE

anples (e, g chi px2 FE 0151 t.h nsm t
fméfﬁr St nlide 7 10 Der P e 1 %k (nuhichi mghed to the
&%&eﬁﬁﬁ (. 9"%@' TR %oR h ARELIV 46 iiBlenéiit £888matched to

I's typica co edtollelnapartlcu ar range.

. THei chania @etpzut IBNRAKE receiver itselfrattamptartp asateletocthe mdiipath channel

grslltyl 1.e., g(tﬂe "1Lhe (fjelays of the RAKE fingers are typically driven from independent

time-tracking loops within minimum separation requirements (e.g., fingers are at least

%

one chip apart). However, the physical multipath channel itself may often have energy
at a continuum of delays. Therefore, one method estimates the composite channel (i.e.,
h(?)) at the resolution of the front-end samples (e.g., chipx2 FERAM).

[00151] With transmit power control on the CDMA 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



fromthe despread pilot chips that has a relatively

| arge estimation variance. That iswhy the RAKE
woeowsiorznss at t enpts to only place fingers at thecTpsas/47642

of the energy delay profile. But with the T2P

advant age of despreading with reconstructed data

chi ps, the conposite channel 28sti mati on may result in

a better estimate of h(t) than the direct estimate of

Why IheCRAKE 86t eWet RttdmPRAS| 0@y pldct )fingetsO81the]“plalgh@inBé energy
estimati on procedure described herein explicitly

dedayi prafiles Butevitoiis iIRBddugrtegetof &psnrﬁ@img ‘gﬁg pﬁiqqn@ruct(?d data chips,
%‘Ig {C%ﬁ%?g{éun%}lﬁe@tehﬁ&?ﬁmﬂa r&rﬂlﬂ iﬁ%clfétt\éﬁ Esatgrh%t% gf 'h(tirtﬂaﬁ the direct

e sa resol utl
QYRR dofnbafel At mea#lFy (He- 9., chi px2 FERAM .
The channel estimate may be achi eved by despreadi ng

[00152] t he fAophansnl estimpliers papeckureh descaibedh shareiat explicithn sstimates the

B BE AE S AL E s e.

SHaReInR B8l t1RSdniPiRslutiey abehds Bosesmpled dtbrend samples (e.g.,
i nformati on about the RAKE finger delays and an

a
@ip:Sr FERAMnuthe dranpel esimpisimanbe adpeicd dygtesprisading the front-end
ransmn i j | . .
BTN s POSAEB AR L Bup KA T i i
éstifriafien tabeuraty. f Diigrlime Spacefihe haifoehlyesphdadathesnel Nstirrates may be

t hat the techni que of estimating.the conposjte channel.
¢hosen based og @@r%gtéwb%lé w&é@?ﬁ%é Joff3t i p PEOTFatimate of
@?%&%E%g\ ry%%g@;%ﬂhg baRdhitteS il REGvE fittdrl.) F urtlﬂe%ﬂ%%? Information

ow an exanpl e of estimating the
fromipths RAKE Hmgeams| mays bergsedrtd frefind the spifosulysspapddechannel estimates.

hi ti In FIGs. 21A, 21B, the dat.a chi
A T S NPT TR L) —
D e e e O o R ¢ b 1 b dat a
[00153] chi pSFIGH. 2 1AL 2t BeshedKen fekagple dfosstitiating theAtompagite SRnmel using

N

|s0%aB! @ eﬁp&l&ng Yol PHIOISGR! 61 248BPIHRAE TIPSof 20dB. The: uniform
particul arly uséeful en the estimation SNR i s high

clemnelsgstinutengivena tietterogebtyofontesgst withi despranding wathzhe data chips

R N
?ﬁlﬁﬂﬁ%&ﬁﬁfely 1e00spdtt tht Ghard@Pusdind RAKF ifSerdod#ibA® dThe uniform

or "estimating conposite channel at uniformresolution
senpling egereacht isd padticalarlyl pisefubl whee theo@stpeEmNNR is high,

Ao B 3 13, U

@q{gmrraq)inidun@wﬁgﬂlefcamnfe‘cemmueﬁmﬁwuy isoimpoaastd on
RAKE finger delays. In block 2202, denodul ator 304 or .
[00154]anot hEIG.c 82 ovairatere f anaiad on SSHIRHIE, EIMPPRi§giannel at uniform

fe%‘éiuﬁgﬁ G 1*1% rg%?lgtra?ﬁ?dda h{iﬂs‘? e a&dzog@%bﬁ 5?&‘@61'0 are similar to FIG.
Panem tTe a chips a Unt o m elays for an
apAr dgciibéd abovee- spablocR0220] RAKE #2Bivet 1304t (RiGest)aor another

appar at us, conpri sing nmeans 2020-2030, 2220, 2222 t
cgrgponent deterrr;g[ijnes timg-span for uniform construct?ion based2 on IgA.K.E finger

delays. In block 2202, demodulator 304 or another component determines an improved
channel estimate by despreading front-end samples with transmitted data chips at

uniform delays for an appropriate time-span.



performthe nethod of FIG 22A. The neans 2020-2030 in
FIG 22B nay be inplenented in hardware, software or a
woandionziss on of hardware and software. [00156] PCI/USE®35/047642
description above, g(t) is the wireless nultipath
channel itself, while h(t) i rh%lhudes the wirel ess
mul ti path channel as well as e transmtter and
receiver filtering: h(t) = g(t) convolved with rhi(t).
[00155] [ 0015(1G. |nB {lRsEass in appa@ﬁtua bowiprising atgahe sozomm(b ezao 2222 to
¥ arbltrary rate éh tw ce per chip %) but "
- ther s b FIGR A, [ GO BIARIGENEDIR i BGh.a23B may be
PE%%&I}@ i GPOIES, Bl SRR G R W
[00156] Of FI Iﬁth@@éso&iipdoﬁi above, gl isthe weireléss npultipath phagnel itself, while h(t)
"rhejgeneratl ng" is.m m cKki ng the process that

eiReivareless pmaultipath chagns @shwg]tl as the transmiter anH receiver filtering:
Th &5k rm nal ). [00159] "Reconstructed
%@annp?@s£&?éa%§§gnt tﬁe sanpl es stored in FERAM 312 or
[00157]i n a Bﬁtbarda;tompnemb(yve‘ f*somlERANMBHS ati anyt drlitnagicwites @g., twice per

(e g chi p). These reconstructed sanples
%’B“r "g’%%cé‘ e\lg%ﬁmphe (regenerated) transmtted
[00158]dat a efldiferdhelin aftaC BRPEE! ard Stotdi® Sy FOGA&RIng! - WK Eving, re-

reconstructed” and "regenerated" rm be used
nntlellauil@nfgldatd-gprwfdmg; rﬂseshownslqoblwk d?é)QGth BIG.h2QA and described

ref or transm 1.t ed. dat a chi or ef

PRAVE; {?Bd’g@ﬁwgfi egegeggﬁl&l%slso}llngﬁlfls% glroBeéss tg?tgbﬁgxbftonnatlon bits
FehGBrough aPhe nbile tRhhIRS (RYesk eantad). ng, et c.

wher eas "sanpl es"” are reformed based on using_t

[00159]r ef or Rebopsirystedasrannler oiepissent ithy saples soerd in BER&NE 312 or in a
Pl Hien 9 S, KRN LRG0l i per ). These

rdcefusted Usiipl@nare’ fegied eryataivobdng b dlegynorsad) transmitted data
rebuild or reform There is no techm cal distinction.

Giﬂés with a¢hamnel esiggade r egenerat e” for data chips and

[00160]r 252032% r\%%s “Je%nsﬁﬂﬁ%ki’e ﬁnﬁ X‘Fégtéﬁérétﬁg?’ g%a}glﬁ@ ld%el‘?lt 1nger€cé}1aggeably if
setptteis r;ﬁﬁﬂﬂsd itol Ghthem refounting Aslia pntaﬂsmﬂmed (atal chips nirt reforming the
Subchannel Gains On The Reverse Lin
WoerTeq FTBplp% BRI 3 19RY BRiref ﬁm%%suéﬁre?s rmed by re-

n oA bdsed @ the reft d chi d

FALRPLET Sk AL 09, OEAAT b1 Sy e efpped s n
mcbr@&ttm thé le’_s?fectsm o€ tﬁeeWEnlcss chaynel | (Clommsli eptinfate)amtl the transmitter

rovenments.in the ach eyablethro hput. This .
OB CBLE e BOM WIS RO B s i CRGITHE. PSRy mean to
SERAABP RGhEn. 0Bh&S ifo RcBSd] AMtivkfidh. | Gne diSbmbntlRed f8generate”

reverse |link transm ssion, each user transmts pilot,
daratateecidpsiantl {reedrfstryct” for samples exclusively. Then, a receiver may have a

data chip regeneration unit and a sample reconstruction unit.

Adaptation Of Transmit Subchannel Gains On The Reverse Link Of CDMA

Svstems With Interference Cancellation

[00161] 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.

[00162] In the reverse link transmission, each user transmits pilot, overhead and traffic

signals. Pilots provide synchronization and estimation of the transmission channel.



signals. Pilots provide synchronization and estimation

of the transm ssion channel.Overhead subchannel s (such
wa00RAT208ORC, DSC, and ACK) are needed for MACPa@maIS2005/047642

traffic decoding set-up. Pilot, overhead and traffic

subchannel s have different é3U|renents on the signa

to interference plus noise ralio (SINR). In a CDVA

system a single power control may adapt the transmt

?fégﬁadoé‘uba%{n%ﬁ (sl ds R DROVBS COln@U e8RS nddtidd for MAC and

i ¢ subchannel s has a fixed gain relative to the
tpiffiot decotlingn sethip. BTRIlats csfqmeque@dmmfﬁqvls@cmlan@ve different

TIC,_ the various ubch £6¢ L ffer f

RS e aen NG B TR RSk P (CRL BT DI system, o

s‘iﬁ%]@ glokk | dRtr6P AR hda Et G6e thafsrhidi poweeR &, pidotst @hlle the power of
ation between subchannel gains nay hurt the system

Qisrifeed aad traffiq mmemmag aé‘@f@éug@m Tgksive e ml@w gWibgn the BTS

SR SHUTERCL 005 8 i 0 LRGSRy it kvt o

ihReferdngd etpéidend as Qliie GfdeﬁBMCS)aaﬂ ahs cmhaml Epabilities. In this
RevA and may be applied to EV-DV Rel W CDVA Etu
ARl actiRfigTolbbon peyeea pubrhanngb 3RS Bay ht“é dherivgigeyperiormance.

I mpl t r t r gat : :
o016 TR BRI QRO SRR EBlect VAT B! e cirent o

subblednasizedn acsgfstenm thgt implementsdf’s ulTbe tedinfquesmarec based on CDMA

e surh@ £ mOCReeA apd pareanped 1P B 5y BUL,
%t b ap@chanl smthat allows fully exploiting the
po

| C while providing robustness for a
[00164] t r ansThe siesoribed @chrigeasaimyplagpeni ppwpsuaué gamcrmnnblon different

SGRBRPHT: P AdeR e, REIET Bl AR 61 SHRbpPEh aoasifind to the
ReAREES é‘%fdrﬁfanéehfi’lsl%nﬁélbﬁfié’dk@ﬁbﬁom%e SRR Nordatefashce | Bwer The

or der to reduce the interference on other signals t
#id fis le MQ‘adde'idréhabbr power M, gamh eontrtdrmmhamém dhat oqllows fully

?@g%lﬁgg ,t}EFCIe %ut{%s ?fglep Whi Iﬁrg?ﬁ] g ro Etﬁg %IfXIe ? HQ]EHH%%S&I‘? on a time-

etsieubelizphele i s rem)ved by reconst ructing the

recei ved subchannel through its decoded versiqgn at the

[00165] BTS. pm@rim}ceow tl@lrswg%ﬁt o ntﬁm@}n& ot FItribyiion of logical
BBl B on ARl Tl Mt kol biaca, i
pdeeto rluddihe tintafférencesstbothansighals that Whlhbe de¢odepildtat sin PIC, the
by a fixed factaqr, T2P, V\hot%h depends. on the _p al?/l oad
tr%ﬁ@nﬁ%lpt at gienaltia ooy 3t and the regglysd qulob s gconstructed
LOg p OEhzﬁﬁi\Q‘F reshﬁla@erfno rfed Py ofC 0SRE ihﬁé‘i’i%réﬁ%“e{s removed by
con anism i ncluding an i nner and outer
irdaenstrmang tlmapcemadmu‘acthahndnhmggh hedseseRvation IaéthplB'Eﬂ S
(Ecp/ t hr esh I T, while th

[00166] o er BHﬁ{‘tr%fS Evidhge ghg ﬁ‘é‘%{cﬁ ek olfg]%ee]i’ ?OF }%"g@mﬁ By in order

R ARt the BRSEHORePRCkRhtsSn BE tFAHE channel. The power of the traffic
subchannel is related to pilots by a fixed factor 72P, which depends on the payload type

and target termination goals. 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/Nt) at a threshold level T, while the outer-loop

power control changes the threshold level T, for example, based on packet error rate

(PER).



(PER).[00167] When IC is perfornmed at the receiver
(FIG 4), the adaptation of the subchannel gains may

woeolanzisci al to the system hi fact, since eBCI/US2005/047642

[00167]

[00168]

[00169]

[00170]

[00171]

subchannel sees a different |evel of interference,

their gain with respect to pllots shoul d be adapted
accordingly in order to prOV|&e t he desired

performance. This section may solve the probl em of

gal N waeh 10ks p&forfi¢a b BrteedivbrIFI®I4) st clianagds of @B Gubchannel
techni ques are described for the adaptation _of T2P

gafmscma}' he bengficialie thqn pystaghpd fast. sinre epph subrhayngl gpesya different

%W(%In& {%%r@tﬁ}%g]ther, o] ;B?gﬁne?% ?c{ ﬁﬁ?ﬁg ‘§f1(§u1% g%@é ﬁgEordmgly m

F6r 1oR6Viea the dhaBanegbrgacas Taiztetticafl fmay sblve phé pioblem of gain
(T2P) gain. Wien TIC is active, the overhead

aputyeh 4o everaach gneenilas ssubphanaglse gnd rtesiaiqupe arg described for the
I

%%Etvz\lg él% )o p\%ﬁ? 1nctr§asg \t/llée?ﬁ%(gléﬂgﬁte?fg ‘Ljrh%xgéfﬁ ﬂéf ﬁ‘lﬂ? e‘%{)fomng the

Kenoti ng vvlth & he baseline G used in the current

syst%m lghe new val ue of t1e ver head channel gain

mefers i hIC | C schemes the ‘
over Pag/Rldnihers WA 1 681 4:DSvERERI bUNcRARI 8ARSand traffic
| evel etra hannls and a certain ratio

t62pilad q'my) CHaie s‘é[ihms fHECt Br getives fhor overbeads subchamiel gains may be

RS0 LB RS B L HERIAS PR - rPetveen e
bildt&hd %‘if@ﬂﬂ@@d %&Y&hlahée fyf de@bB8Rs withrG ttebaseline G used in the current
over head/ pilots and traff and T2P may be reduced in

systher, theoney valve oﬁﬂnero@nlﬂlemlfannﬁ@amewwbq he two types
of subchannels. For a given aé, t he net hod may
| et the T2P decrease by a f r 172P W th respect to

e AR Aol AR o b g v

Ws®d tiadfic %&ﬂélfsiaﬁwa&rert@ﬁyl’aﬁ@d?w{} e v seinfacky s peﬂfmnnance for
the new value of T2P will be: T2P= T2P- AT2P £0017

otk qysrheadead tRfHe chamelsepegivpamencects VAl @s Pilobchygmel estimations.
jni t r_.di

S E, e SHE PR3, Gy o et e

SBTRP tﬂil@sbé Pahlcmi)hdbﬁlek &phllam (éeherelﬁr?erfmlrmanc& Tﬁﬁéftwo types of

PER, pilot_SINR, and rise_over_ther T i.l ot SI.N

shshamnelfot Fefr & giviendayloaf e thei mst wﬁlma&&a ﬂ’&gg%ﬁ) deereasp by & factor

00 est e

o0 SOk AL bearhlf WSSl PRl BT ogments. By

@éndting vARVEIP %Hal’sélideeﬂzm% 6104 B :irﬁ@ullax* 1oddrinmmc&fe§t system,

receivers, ROl is defined on the received signal. In

tjemwa\raJud?@‘ﬂ“@’nwdlbb stay within a

T2P'=T2P-Ap
The 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.

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.



predeterm ned range to allow for a good

capacity/ coverage tradeoff. Ri se Over Thermal Contr ol
wpQObA22088 0 i ndi cates the power of the signal par/uskms/o047642

i nput of the receiver. The cancellation of

interference fromthe received signal yields a

reduction of power. 10 ' i ndiXat es t he aver age power

of the signal at input of the denodul ator 304 after

IC. The value of I o' nmay be neasured fromthe

front-end sanples after it has been updated wth the

IC. When ICis perforned, the ROT is still inportant

or t he.gver head %pchannel, and ROT shoul d be
g@ﬁ@#@%ﬂ%" L 2 ect to a threshold, i.e. to ensure
[00172] t hat RBGHdicatsRBE tpbiver of tH¥ sipriahat the Mgius of the rocsive. Plhseancellation
[00173] However, traffic and sonme overhead subchannel s

.
ofcimterferense $iont thenmeeeiged signaindelde a gaducop &f POMTRNde Tficates the

HAERE R REDPARSlehol bl BF OF deRpl BP0 7L S

the signal power after |IC apd<tthe noi se power. The

L

FiRtedCaSWael D i fetfoninedthd ROT is 8l impdreana fs Whpdvepicad
that the noise | evel does not change: where

C I _hr) is
subshanngl and BOVeshopld kestomtrgliedwith s¢sBadito g thrgihoid. e, to ensure that
Fi xed Overhead Gain Techni ques [00174] When the ROT
i ncreases, the SINR of ROE=p+}-etRamgd,over head channel s
(whi ch do not benefit from I&) decreases, |leading to a

potential increase in the erasure rate. In order to
whersdYedaithe OB POMICE ef fect, the overhead channel gains

[00173] T2 PRLBYG Hafift! dd¥onfoRilcal Sfibctahiifls Béndh also from the IC. The
adaptation to the particular systemcondition. [00175]
deodingqeehrmaree o slorse benthwhetss rélated & theatsetolver thermal, measured

over subc el is fixed with respect to th .
O Blrieo R0 sehe Taih HFFER T SgEAo T Hise G, ad the noise

?6WB‘I. TR SRS RTEIMag e chifoIdd birpa thRshaacihe. user . G osed

oop control of T2P With fixed = 0 dB'[00176] FIG

23 illustrates a clos oopI(povxgr epntrol (PC) for

Ecp and A p and fixed 7 0 /B Pdek -2308). This

first solution for the adaptafion of A p and Ecp

TREPSsEERt oh BRIFGT, hay BERhivAREL1) Yaldd as QQBAstEadbn 123 8rder the

may perform power Control in a conventional manner for
assemptiapthat themoisefieysl doganosehdngep 2300 recei ves target
PER and (i)

I,'< 1™,

where I is the signal power threshold corresponding to ROT, 7.

thr

Fixed Overhead Gain Techniques
[00174] 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 raised, either by
a fixed value or by adaptation to the particular system condition.

[00175] 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.



traffic PER Inner |oop 2304 receives a threshold T

2302 and a neasured pilot SINR and out puts Ecp
wpQObA82088. A closed | oop gain control (GC) 2386TASAPES47642

A 2P based on the nmeasure of the renoved interference.

The gain control 2306 receives neasured ROT and

nmeasured ROTeff and out puts Aﬁp- The recei ver nmeasures

the interference renoved by the I C schene and adapts

At 2P- [00179] C. At2P can be sent in a nessage to al

access termnals 106 in a sector periodically. [00180]

For the adaptation of Anp, if the interference after
Cj Q el £ = T2P can be

F ty: ' ROT T2P I O

[00176] ROT gﬁ@l QS]lllﬂlﬁtdﬁ@&lbééd lbaps peaslecdmﬂmn ORONfot e, Md heppnd fixed

'=~rith Ud<[§‘P 82] The ratio
Abcew\/@eﬂBt@@%%QS)t rEh@nﬁtS‘f Feludiont foF tbﬁél daptatigimof Amp and Egp
and W hout ICwll be: ¢ Ecp (I +G+T2P) Ecp |

' where Gis the overhead channel gain. For
[00177) I ar geAvaIIm&& afd Baker (lobph zsee,peea)z tma}G)p;erfcﬂm p@térocdtrol in a
can be approximated as For t esti.mation
WV?Iﬁ@néfmé@%qf\f@tb&ﬁdan%@nég%l e e 30{trgeiyes target PER and

{ARE PER. dﬁﬁle{' ﬂ)o? 3‘94'3%93@% 881 T P3698A0 8! measured pilot SINR

condi t10ons [ ects sl ow vari ati ons of
ztride)uﬁﬁfseEcpHence for the choi ce of AT2P the ef fective

oo PO 3 e TRl 0 A % B 0B Rl of

€ AGhdvedlintefRidncd. MRS o A8 chiRRfl 2386 FecRRME fneﬁéiﬁ*éd ROT and measured
update period. Cosed Loop Control OF T2P Wth Fixed

JAOTeffcnndBn{qmaa &Mip. FTI@ repdivesmepresathe intsrfeneme removed by the IC
g @ n control 2306 receives a threshold
Be ARG 8 T25nd D> 0 dB (bl ock 2400). This

[00179] aI tergat hyge é@lt B dehtom hNBeRE@PtA 104t cess terminals 106 in a sector
periodically.
[00180] For the adaptation of Arzp, if the interference after IC is reduced from I, to Ip’,
" the T2P can be consequently reduced of the quantity:
_I, ROT,
e =7~ Ror
[00181] The E,, will increase (through the PC loop 2304) as:

1,

E '= I (thr)

[00182] The ratio between the total transmit power for the system with and without IC
will be:

E, (1+G+T2P)

E,'(1+G+T2P")

2

where G is the overhead channel gain. For large values of T2P (with respect to G), the
ratio C can be approximated as:
I(thr)
I

C=




of Anp is based on the request of having the sane cell

coverage for both I1C and no-1C systens. The Ecp
wdizadero7ngsi on i s the sane in both cases. The ePCeaS25/047642

ICis twofold on a fully | oaded system i) the signal

power before IC, 1Q wll ingrease with respect to the
si gnal power of the system whtth no IC ii) due to
cl osed-| oop power control by PER control, 1Q wll

[00183] t €Nd Hop thEetiflitbAlort: EMRR1SE RUA!, thoviictivt ROE chatikeapidly due
wth no IC. AT2P is adapted as foll ows: ACK-based o
to bothrRC and chdfigss jn0d@ssdl chdiions Insteadks kgt aeflts slow vedgions of
and At 2p based on the ACK subchannel with fixed
the 8O en densbclon theethoisgiof Aqnp desetisstisg RQTois rewpured y means of a

cl osed |.00p | OFA requires_.a edhack signal .fromthe
IS oG RSOt e EohF0%s IEe T p1re GRSV mif have o
lg%@ﬂ%l@éstt tHREUS 18fe ﬁ%oﬁﬂe@%xﬂro@ﬁ&%ﬁe@d ernative

ution is based on an open-I oop of A 2P 2510 and
Glos¢dbEeah ConfroPOf ithJtiged Ay Bpi | ots. The cl osed

| oop i .PC conpri i nner | oop. 2 ich

001841 5 L IHG. B BegRRaST oy PSOR PhEBORSIR A0S dctres a threstold
GRBAve RO, a4d 8L, 3 0GB (BRRk 2200)2500s hifertitiveah&@Bodbrttleadaptation
erasure rate of t he overhead subchannels, e

.g., the
afahap ischased om threateqyediRof hasting Aigrsaae cell ICQVCTBgQJgh' thofh 1§ and no-IC

S i LT8R
Ragnemse dywbaniythe sigiel sovas Wetore ACLL,| silbéopeuse kdth respect to the

t hreshol d. [00187] The AT2P is_adapted through the A
sighahapwes gb %tmmtqm it B i Bl to gosadelaem PG pwgro%y PER

statjstics .of e A t .
o} Pl Gl ol BB et i AU BURHTRE 1C. 41, i
Lhok fARVA: conpares target traffic PER and neasured
%%P{ V\lﬁenever the PER is higher than a threshold, the
At2p is increased, until TZPr eROEF’the baseline
val ue T2P of the no-|@rsySrem™ & -ot her hand, for
a lower PER the t2P is decr®eased i # order to fully
Lt ocess. Variabl e overhead gain
Bhded g 2PA further optimzation of the
[00185] t r anSE¥E. \28rillgatatdseP © fsrdi p et hy,p bdsedtanrthe AGK suthchaime? with fixed

but al so the qverhead, subchannel gains (G overhead) to
wpéhqaé;sglp@@gg@_gag(bqukg% e, an extra feedback signal

[00186] :jé Pg?gi@go%pgﬁl%ﬁg i@g' ?PA?Z‘} réquites ediBakuapld 2R%h HedT P10 the AT,

erence power - based overhead gain _
wherteratl ATO@dcdje fieGam2obromicastrvalwer off HropIfem 248 Bx.c pt alternative

wi.t h overhead GC 26QO0. hod r f e

QB RaTe e qpfngg%@cg@f 4%&%@%@%&3@? Em"ly@é&@ %504 for
e pfibtst MRe biosed Bop pilot PC comprises an inner loop 2504, which adjusts the E,
according to a threshold value T, 2502. The outer loop control 2500 is directed by the

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.

[00187] The App 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 72P’



this case, the Ecp is assuned in order to provide the
sane cell converge of a systemwith no IC. The signal
woebwrog208€ has an i ncreased power | Q and the BuemsSe®d/ 047642
gai n conpensates for the increased interference. This

i npl enent ati on adapts the overhead gain by setting: A

=7 - RTG! " >~ ROT thr [00190]DGrmybe
controlled to not go under 0 dB since this would
rewh%@w&e&’sehﬁe JeREEETFeof i MLBT Roaens wacihamied: tpadefor a lower
whi is unlikely to be hel pful. g00191 The gain and
Rﬂﬂvéhe Aonis dicresstibimordento fHbl amioitthe lGpEceahd out er

| oop PC 2304, 2300 for Ecp , as in FIG 23, a GC |oop
2600 for DG as described above, an openl oop GC 2306

V S¥ialie dVerheh@ oaintedlihiggied ncr eased whenever the PER is
above a target value, and is decreased when the PER is
[00188] el owhtiiwherapiatizatianfheniFanscever ot dARPtamsd Y %fgeang not only

RSRS8O o, i

daké, uatox@h deedbackogijmdl Imneedfad.l:ll“ﬁe valGeswtt A; BRGboquantized from 0 dB
over head gain control 2702. [00193] Even when the
&\t BBad subchannel gain is adapted, the gain control

r | a closed | oop, as
@ten‘?‘&%@c%ﬁ%efﬁﬁ‘sep%@%é‘aﬁ g%cdﬂtﬁa Ecp and At 2Ppar 2

[00189] cont rBIG. &d imsinilar tmEI(ic%eepreplfwM &erd GHi2660.t Aemethod for GC

RN TEEr i T AT
this dal€ tEIRE. G4 ARHINEA P ordRPNSHrvillB ﬂ%ssﬁﬁ‘ie%elltcbﬁve@g@bf‘@%tem with

subchannel ®gain 2702 is increased. Wien the DRC erasure
natl€. i Bhebeigoel hefore d€hbhg ant ineressask pewer daiandothgooyeghead gain

S 7360 5 Bl b g R WY v
pahbosemAgon a cell level, and an AT 106 may be in
softer hand of f, the various sectors may generate
di fferent requests of 3dagt dbi on.RQA this case various
opti ons may be consi deféd f ﬁr)t“hgoqhm ce of the AT2P
request to be sent to the A‘? At a €l level, a

[00190] mst hog B4y CROBG Rrollee tmrﬂ)lt BéNiidRe OCAB %Ehc@fﬂu-ﬁzﬁouldr@ﬂ@spond to

rGequest ed by fully | oaded sectors, i.e., where A

a&réa%e e vAtehd septhiRl poyert wisicl &aindikely.to b he]@]hlrmy
receive different requests fromvari cells, an
[00191]a] so The epinsandapesvereontrgl; schemer WAy anclude b g epwute}& loop PC

2304, 2300 for E,p, as in FIG. 23, a GC loop 2600 for A, as described above, an open-

loop GC 2306 for Arp, where App is increased whenever the PER is above a target
value, and is decreased when the PER is below the target. A maximum level of Apzp is
allowed, corresponding to the level of the no-IC receiver.
DRC-Only Overhead Gain Control

[00192] FIG. 27 illustrates a variation of FIG. 26 with DRC-only overhead gain control
2702.

[00193] Even when the overhead subchannel gain is adapted, the gain control of Arp
2700 can be performed with a closed loop, as described above. In this case, the E,, and
Arzp 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.



nmet hod may choose the AT2P corresponding to the

serving sector in order to ensure the nost reliable
woansoi2osat i on with it. [00195] For the choi cePOT/UR2@B047642

both at a cell and at the AT, other choices may be

consi dered, including the mninum maxi num or nean

anong the requested val ues. Pé0196] One i nportant

aspect is for the nobiles to use T2P" = T2P x An- p,

WHEL Bhe™MRC Gasifd st & Bflowta hkeh8ESHRASRehead gain 2702 is gradually

measurenents of 1o and o' (and possibly al so

deawateddge of 1o thr) and C = G x AG where AGis also

cal culated at the BTS. Wth these delta factors

cal cul ated at the BTS, they are broadcast by each BTS

¢tontedll Of T2P 36 QENFulti Febioh MGL-GOI Neewoitk accor di ngl y.
e concepts disclosed hereln nay he ag;lql'

i ed )
[00194] t 0 a SimEMhesGStafmnmas ReriarEed v CelbiRyeh ifaf e 4 Tsfopmay be in

it . ' '
R S
Qe fariildbpaBREMaf 86 icomi ®Fed ity The HoiceOdi the A G hasest to be sent to
( HS- DPCCH;p The system may use a dedi cated

thbwsT. c al adelldewdhannetho RRCEH)ooke tireehiramdinoredastion of T2P, among

enhanced dedi cat ed physi cal, data channel ( EDPDCH)
ﬂléﬁfﬁﬂ‘?esfeéd’fggﬁy%ﬁ‘éegg%c&%éé’d herein may be applied to

WCDMA systens with twaesliffer ent intserl ace structures,
e.g., a 2-ns transmt™ BF Mo Gonspl © ﬁd 10-ns transmt
tinme interval, thus, a front-end nenory, denodul ator,
whete Al isidie ek, pagquied byl spatosd. The gﬁﬂgmay)mei(yp difigrent
subpacket s of packets that have different transm

Tenests e veHpes qeio podalsegn this ease; yglous ghiferia cambeadpied. A

b b ' .
BB e Yol tpE Psrmes apOAing b @hseceRRlsc 0P raBlo ensure the
199200b1oRSfinlhkastecwRh f9 orders descri bed herein may

correspond to an order for denodul ati ng and decodi ng.
[00195] Re- deBadthegcimiqeack Arzpsbashil af deelt aodnat dhel b dethen shipices may be

I N
[00196] 't Et O &nbsahpériand sﬁﬁaﬁi‘s fhihE imobli 189 20dde TAPOSEr I x Bipl Wherd Arsp is
e

e art would understand that infornation and signals
erdgulased raspthesBiB ebasad i oy magpyuigmentsy af iletandofo’ Hiapd epespibly also

echnol ogi.as, and -t echpi,qu For. , .

SRR Tne) 200G e ok A% Fere At s 8 e aci B TS, With these
galtEb alcors amBulateins thBISIeyhite bedadoss bgtkathBIEgtooall the access
t he above description may be represented by voltages,

teuminals; whoapast eqcorieglét i ¢ waves, magnetic fields or

[00197] gg%: ‘r‘];g? It?%nr(]:%?t% ??Sgigféd ffcj:rgﬁi Ry BhHIh &8 2 WEDRY system, which uses
overhead channels such as a dedicated physical control channel (DPCCH), an enhanced
dedicated physical conirol 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.

[00198] 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.



[00202] Those of skill in the art would further

appreciate that the various illustrative |ogical
wohoewks208sodul es, circuits, and al gorithm st epBCT/US2005/047642

descri bed in connection wth the enbodi nents di scl osed

herein may be inpl emented as el ectronic hardware,

conputer software, or conbi nat'i ons of both. To cl early

illustrate this interchangeability of hardware and

[00199] SOf t Wyayr EFTCY Biel tpAffic idedalUfihy BE bate b§ ONE @R @itre usdih A KSleast one of an
nmodul es,” circuits, and steps have been described above

Béqo &ele,asq & fareatrer @r EYI-Ié@ Revigiam Mwamat{ y. \Wet her
such nal,i t ry
[00200] soft %t(?egecﬁ&n 85 ﬁa r egcgiar{lhggﬁlﬁ% pp t% Pgn and o order for

(Iéﬁfddﬂfatlﬁg n@itlr&icodisg Mpededdiny 4 haclay ehahlﬂ t&yﬁ“bmrne demodulation
Skilled artisans may i npl enent the descri
egpusei tha A1rpgeys iof deatognlagngayRadket freg ey |3J2 translates the
i%Pe?i*e’Be%@é &%‘EBMQH}H gfbce{‘bét{éph@d&ﬁéﬁ 0N deci si ons shoul d
not  be 1n rprete as causing a departure fromthe

[00201] S c opeTlafse toffi gkiplr @sthatarti woedd Mnd&rstaﬁd)ﬂ%&}foﬂfhmonaandmnglals may be

illustrative | ogical bl ocks dul es, d.circpits .
RESETIHLISTE FBAALC VEHEN, AndiEens FEUWO G Lecbpigugs  For
1) dFRY 11%?m'cff&£se dE inREMIPEATRENMNSL Bitd %%giégs?'and chips

purpose processor, I'gital signal processor ,
that apyl be a'efemncsqbethrdulghoutnﬂlegalaiveddaspmmlt n(aétsbe:)repmsented by

field
G NS TOgE BT B BEPAE Ty sig optige felds or
f)e@ﬂélEs ofl ¥ EthSinfddiifBle6f, COMponent s, or any

onbi Rat i on t her eof desi gned to perfor m t he functions

[00202] deschlmsd crfeakelﬂ nn the gereeuwd fp@hqsmrqﬂaé@él%dhe iYesouseillgstrative

R R SR sn ot MBI A GoeliiR B RGEHBR with the

BB R@es rdi’dcﬂc%éd hefeir® hﬁiy%mbrﬁaated\ a@ EI&&SQG I’hafdware computer
al so be inplenmented as a conbi pati on of conp

sy ag@ sor éO@bma‘gomsoﬁ&bﬁg{ i O @baﬂy nYpsteate this mter(%angeablhty of
ﬁ%ﬁ R R are %aﬂl)ﬁg i’:ﬁuS{I‘XtIV%f oﬁ@ﬁtgflﬂga&[)ggdﬁfég &fcuits, and

m Crop rocessors in conj unc

Stepshiiye ‘b&é‘xﬁcﬂes&ﬂb&ﬂ aboné Igg:wrﬂly ml“ternisQﬁ'ZHéii filotorsdliey SW]nbther such
a nmethod or %@}Ithm described in_connection with_ th

Ewmsenahibh is IgpiEegteddah By seEWarR dandds dpracie yPamcular
p}ﬂ)lﬂﬁ'ﬁ&l"@fdedesigﬁll BnSedih nﬁg’?ﬁgoﬁ%l e %%ﬁ%ﬂ&ggergy lled artisans may

ocessor na co tion of the softwar e
imgslethentnthy desesibdé ﬁmctmntyamamng vagh foresmoh partie@er application,

Bt B e ARV Gt 90 ShoBRRERY iRl AL AR from

ﬁ{e% ﬁ{ﬁ@% ggntﬁw%hﬁé@ge medi umis coupled to the
roc or such that the processor may read information

[oozos]f rom Tdndvammus eﬂhmtfratrwmtqgml tbdocks haogiutes agad mirtuiisndeparibed in

bAoA iy
FRA 4 %%héiﬁl plrpdBe Arddessofhg digt4l diBval 6tedsori (DSP)URAT application

term nal
specific 1ntegrated circuit (ASIC), a field programmable gate array (FPGA) or other

u

lJO

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



In the alternative, the processor and the storage

medi um may reside as discrete conmponents in a user
woenwsionaiss [ 00205] Headi ngs are incl uded her ei RCTAIS2005/047642

reference and to aid in |ocating certain sections.

These headings are not intended to limt the scope of

t he concepts descri bed therei%ﬁunder, and t hese

concepts may have applicability in other sections

hliEepoedbrs! e EMinbfeemedesrotdsedrs 1 BonjRQRAGYItH BESP core, or any

previous description of the discloseé enbodi nents is

phevsusbgonbswalidi.e any person skilled in the art to

[00204] TBKE Qo “&g%sg '?;?OQtrﬁl%ﬁf&H lo \é%g%tfn]{hs dv\é?!{rib%gsin copmgcgion with. the

nodi ficatl ese e e rea
appadiafehtst disdlbedchedbinl theyl be renibodiedr direcéiydnt heedwamlein a software
principles defined herein may be applied to other

I¢i Greputed Ry eHBRRCSHEpelr 1 %goml?ia#?q%r@f thpitwpt ) seftpge module
he . ’ iy Tt ¢
&l Fbgggn%ég A Imrﬁﬁgsgg, flai BERSEN ROBY qﬂ&hﬁg, IBPHOM memory,

I nten to the e i ments shown herein
BEPRIOM tmetherya cegisteirsdhard edisk, desimaablpadisig res COFROM,vart émy other
th i nci . [ in.
Rt A Fleiee St U e oecssat such that th

ransmtted froma plurality of access term nals;
tresgltcemtive,ghe sterage easidvsnl noythe integrall esstheiprdeeprior.oThe higesssor and

ssqociated with a fi.rst ac term : denodul atin .
Tirefale Fieqiim e retifig i % ARG b2 ey SRR torminal
i ahél emeaialias, ethedpioessianl Sthe dRbREM MéREmWRRY NREIdE N discrete
denodul at ed data Symbols were correctly decoded; if
comperentidnleaseteraimal- synmbol s were correctly decoded,
usi ng he. decode dul.at ynhol s . . .
1002051300 HORES RE Rr1AETIUGE B oS o8 R} A 1, dpsatpe certaim
kédtivh§ aThesdarpdiags bitthdt itteniddab it dat kopabPlirscontdpls described
the regenerated, transmtted data chips to deternine a
dhreaein amders pdndiiese copespispay have) aprlics s other ggofigps throughout

Eﬁselo‘;r%ﬁ{]%g@gg%@gd“ty of access termnals in a buffer;

?ﬁﬂ?@ésb? 9 kea;delﬁﬁi'rfﬁiaﬁ&l H8i2 2R WP ER IR MaBibA P&t storage medium. In

erm ned channel estinmate to reconstruct

[00206]dat & Taepteviousidansiption ed tHerdistldsbé efnbodiimeatsde povided to enable any
tpgrrsgrll glgillléad %nt%e art to make or use the present invention. Various modifications to
these embodiments will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments without departing from
the spirit or scope of the invention. Thus, the present invention is not intended to be
limited to the embodiments shown herein but is to be accorded the widest scope
consistent with the principles and novel features disclosed herein.

[00207] WHAT IS CLAIMED IS:



subtracting the reconstructed data sanples sent from
the first access termnal fromthe stored data sanples
wonodche2dssif fer. 2. The nmethod of Caim 1, wher eCnusShms/047642
pil ot chips are covered with a pseudo random noi se

(PN) sequence. 3. The nethod of Caim1l, wherein the
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signals. 4. The nmethod of Claim1l, further conprising
accumul ati ng the despread dgiammsanpl es over a period

‘of tinme.5. The nethod of Claim1l, wherein despreading
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the first access termnpal; a channel estinmator
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t he

subtracting the reconstructed data samples sent from the first access terminal

from the stored data samples in the buffer.

2. The method of Claim 1, wherein the pilot chips are covered with a pseudo-

random noise (PN) sequence.

3. The method of Claim 1, wherein the signals comprise code division multiple

access (CDMA) signals.

4. The method of Claim 1, further comprising accumulating the despread data

samples over a period of time.



regenerated data chips to determ ne a channe

estimate; a reconstruction unit configured to use the
wdecedezhsslat a and t he channel estinmate to recoRETIUSLI05/047642
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a demodulator configured to despread and demodulate the stored data samples
using a first code sequence corresponding to a first access terminal;

a decoder configured to decode data from the demodulated data;

a regeneration unit configured to use correctly decoded data to regenerate data -
chips transmitted by the first access terminal;

a channel estimator configured to despread the stored data samples with the
regenerated data chips to determine a channel estimate;

a reconstruction unit configured to use the decoded data and the channel
estimate to reconstruct encoded and modulated data samples; and

a subtractor configured to subtract reconstructed data samples from the samples
stored in the memory to reduce interference for the decoder to subsequently decode data

for other access terminals from the stored samples.



15. The nmethod of Caim 13, further conprising:

storing the data sanples received fromthe plurality
wohommozss termnals in a buffer; using the dePermiSzmd 047642

channel estimate to reconstruct data sanples

transmtted fromthe first access termnal; and

subtracting the reconstruct edldat a sanpl es sent from

the first access termnal fromthe stored data sanples

in the buffer. 16. The nethod of C aim 13, wherein

determning the tine span conprises selecting a tine
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noise (PN) sequence.

D

13. A method comprising:

receiving data samples of signals transmitted from a plurality of access
terminals;

despreading the received data samples with pilot chips associated with a first
access terminal;

demodulating the despread data samples into data symbols;

decoding the demodulated data symbols;

determining whether the demodulated data symbols were correctly decoded;

if the demodulated data symbols were correctly decoded, using the decoded,
demodulated data symbols to regenerate data chips transmitted by the first access
terminal;

based on estimated multipath signal delays, determining a time span for uniform
regeneration; and

despreading the received data samples with the regenerated, transmitted data

chips at uniform delays for the determined time span to determine a channel estimate.
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14. The method of Claim 13, wherein the pilot chips are covered with a pseudo-

random noise (PN) sequence.

15. The method of Claim 13, further comprising:
storing the data samples received from the plurality of access terminals in a
buffer;
using the determined channel estimate to reconstruct data samples transmitted
from the first access terminal; and
subtracting the reconstructed data samples sent from the first access terminal

from the stored data samples in the buffer.

16. The method of Claim 13, wherein determining the time span comprises selecting
a time span based on information about the multipath signal delays and an a priori

estimate of a combined response of transmitter and receiver filters.

17. An apparatus comprising:

means for receiving data samples of signals transmitted from a plurality of
access terminals;

means for despreading the received data samples with pilot chips associated with
a first access terminal;

means for demodulating the despread data samples into data symbols;

means for decoding the demodulated data symbols;

means for determining whether the demodulated data symbols were correctly
decoded;

if the demodulated data symbols were correctly decoded, means for using the
decoded, demodulated data symbols to regenerate data chips transmitted by the first
access terminal;

based on estimated multipath signal delays, means for determining a time span
for uniform regeneration; and

means for despreading the received data samples with the regenerated,
transmitted data chips at uniform delays for the determined time span to determine a

channel estimate.



