WO 03/ 041287 PCT/ US02/ 34808 1 METHOD AND APPARATUS FOR M TI GATI NG
ADJACENT CHANNEL | NTERFERENCE | N A W RELESS COVMUNI CATI ON SYSTEM
BACKGROUNRO oBjoel287 [ 1001] The present invention rel ates gememaiSoy34808 dat a
comuni cation, and nore specifically to techniques for detecting and
mtigating adjacent channel interference (ACI) in a wireless (e.g., CDW)
comuni cation system Background [10034] Wrel ess comunication systems are
wi dely depl oyed to provide various types of comrunication such as voice,

data, and so oR. y ! < VS capabl e of
supporting conm’i‘i'im mﬂi’mg@}ﬁﬁmﬁﬁaﬁ%on code

divi si on ADJACENTEHANNEL INE ERFERENOE [N A WERELESSR)
requency division multi I er multiple access

t echni ques. CDVA systenﬁk@fﬁimﬁmgﬁ Samiﬁgts over other types of
system including increased system capacity. [1003] A CDVA system may al so
be designed to inplenment known CDMA standards such as | S-95, cdna2000,

| S-856, W CDMA, other standards BAGKGROWND thereof. Each CDVA standard
typically specifies a particular chip rate for spreading data prior to
transm ssion and a particul ar m ni nrum spaci ng between carrier signals on

t he forwaiT l&i nk. The chip rate determ nes the bandw dth of a nodul ated
signal transmtted on a CDOVMA channel, and the carrier frequency determ nes
t he cent e[1001] equihecyteszht ientiow wtlatee Geftrghplio dfar c@matication, Anl In&2A B,

cdma2000- 1X, . and c¢dma2000-1X EV, the chip.rate is defined as 1.2288 Mps
and the nfRsCHisAILE S dsohgiause doledeicetine rd nutigating adjacent ohangel teferense| ul ar

band (i.eacBGQ 1ds€R9E) CH ﬁ‘lﬁnu%@t'g {BGS band (i.e., 1900 MHz
range). [&0%&] aEaé &D{V}%’e?st a[r?g%)rlc typi caf In%&?urf her specifies a particular
transmt mask for the nodul ated signal. The transmt mask defines the

maxi mum apd m ni mym anplitude val ues for the nodul ated signal over a range
of frequeRBFKEIO"Mle ransnit WD 03/ 041287 PCT/ US02/ 34808 2

[1002] Wireless communication systems are widely deployed to provide various

types of communication such as voice, data, and so on. These systems may be multiple-
access systems capable of supporting communication with multiple users and may be
based on code division multiple access (CDMA), time division multiple access
(TDMA), frequency division multiple access (FDMA), or some other multiple access
techniques. CDMA systems may provide certain advantages over other types of system,
including increased system capacity.

[1003] A CDMA system may also be designed to implement known CDMA
standards such as IS-95, cdma2000, IS-856, W-CDMA, other standards, and variants
thereof. Each CDMA standard typically specifies a particular chip rate for spreading
data prior to transmission and a particular minimum spacing between carrier signals on
the forward link. The chip rate determines the bandwidth of a modulated signal
transmitted on a CDMA channel, and the carrier frequency determines the center
frequency of the modulated signal. For example, in IS-95A/B, cdma2000-1X, and
¢dma2000-1X EV, the chip rate is defined as 1.2288 Mcps and the minimum spacing
between carrier signals is 1.23 MHz for cellular band (i.e., 800 MHz range ) and 1.25
MHz for PCS band (i.e., 1900 MHz range).

[1004] Each CDMA standard typically further specifies a particular transmit mask
for the modulated signal. The transmit mask defines the maximum and minimum

amplitude values for the modulated signal over a range of frequencies. The transmit



mask thus effectively band-limts each CDVA channel's baseband transmt
pulse to less than half of the chip rate (i.e., I f 1< W/ 2, where Wis
rel ated twotoh®42BT p rate and is equal to 1.2288 Mz for PETABIABHB08
cdma2000-1X). Since the transmt mask specification is not stringent, each
CDMA channel "bl eeds" some anmounts of signal energy into adjacent channels
where it is perceived as adjacent chanpel interference (AC). [1005] AC
is one of the conponents that nmake up the total noise and interference
obser ved maskthpe g%@%plwb@n@.hmlbﬁ cpgh QﬁMA)Cham%el & haschands et pitise tadgss
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15 dB foreghpnpel 25pnaing g 15-88 M cand2002BX)VHZ Sinck eBBeRidsusl Ynaskn t he
forward link. [1006] In a CDVA system the data for each user is spread

over the spetificationy s roh stigedisicdelh CDMA shnanaaldiMesdst svingesnqyntscelssigrd gai n,
with the anpunt ,of .gai ein ependent _on t.he rati .
bandwi dt FFIeEEY IO &g?aﬁerﬁa%@n%gﬁlef%g 18 HELCTPIEE S & aﬁegtwa}aéﬂ.h gflﬁ%getrrg@gi ce and

low rate gatg), the processing gain is large and this allows the data to
be recovered at a low SINR For exanple, in IS-95A/B and cdma20Q0- 1X

syst ens, 085k er AAGlhis one phiheasqupansnis dhat maskepp te iptabnoise sl iterfesqnee Af
such | ow I : t |, N0k {0t

transim ssnn o pE bkt e, AeIOIEEANINR L AL HAAEE 0P8, due
to ACI i sflsotpibgalimitimeghé gnbtienumn sigeaipenoseand-mnterfieresceotriter (SONRPrient s.

and & BIRTSERRY 19 HoeR0d S BEER LoEe R o 4o DU of ooy Mithmnce.

For exanplegpectibeld, ot EBAQAR: Ank EV system an SINR of approximately 10 dB is
needed for the highest data rates supported on the forward link. ACl is

t hen a nofl0A6p! i gnlal €@DNnpshent the ldata fomggchhusee isaspreadgever iraentire systémn

overall SINR. .[100 There is therefore .a need i. he_ art .f m tigating
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systems, the terminals typically operate at an SINR of 0 dB or less. At such low SINR

levels, the thermal noise and the interference due to transmissions from other
transmitters dominate, and the contribution due to ACI is typically negligible in
comparison to these other components.

[1007] However, as the data rate increases, the processing gain decreases and a
higher SINR is needed to achieve the desired level of performance. For example, in a
cdma2000-1X EV system, an SINR of approximately 10 dB is needed for the highest
data rates supported on the forward link. ACI is then a non-negligible component that
may have a large impact on the overall SINR.

[1008] There is therefore a need in the art for mitigating ACI in a CDMA system to
achieve higher SINR levels needed for higher data rates.

SUMMARY
[1009] Aspects of the invention provide techniques for detecting and mitigating
adjacent channel interference (ACI) in a wireless (e.g., CDMA) communication system.
These techniques may be used to achieve higher SINR, which may be needed to support
higher data rates.



3 [1010] In one aspect, techniques are provided to detect the presence and
frequency |ocations of ACI in a "pre-processed"” signal (i.e., after the
front - endweiogmnad287 condi ti oni ng) having a desired signhal cecparsens4sod n one
schenme, ACI nmay be detected by (1) filtering the pre-processed signal in
each of one or nore (typically narrow band) frequency ranges where ACH may
be present, (2) estimating the energy ®f the filtered signal for each
frequency range conpar i uency

, (3 . th ti mat ed f h
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r espect i wen#iodina3 daving talesinahsigng! eompepohsh ongpmsheme,nsCkingy hatetretddt o t he
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[ 1011] In another aspect, a selectable filter having a nunmber of possible
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possible filter regﬁonses. One of the possi,blg fil teé rg}sfeonses is selected
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range(s) ifafely da%ch@gtetgQ§§9¥pl?&§eg§kct¥£rﬂreﬂ§ FSRECAET anthierbgglingpnt s of

t he inventron are “descri detai | bel ow. The invention” further
provi des mpgdhod¥ermiigely athegirepamie prdoloesmos of the A€y bauddterminedebasedal s,
base stations, .an appar at uses. and elﬁgents that inplenment various
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features, nature, and advantages of the present invention will become nore
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to provide the possible filter responses. One of the possible filter responses is selected
for use depending on whether or not ACI has been detected and the frequency range(s)
where ACl is detected.
[1012] Various aspects and embodiments of the invention are described in further
detail below. The invention further provides methods, digital signal processors, receiver
units, terminals, base stations, and other apparatuses and elements that implement

various aspects, embodiments, and features of the invention, as described in further

detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[1013] The features, nature, and advantages of the present invention will become
more apparent from the detailed description set forth below when taken in conjunction
with the drawings in which like reference characters identify correspondingly
throughout and wherein:

[1014] FIG. 1A is a diagram illustrating an example spectrum for a multi-channel
CDMA system,;



4 [1015] FIG 1B is a diagramillustrating a baseband pul se- mat ched
response for a nodul ated signal (e.g., the one centered at f in FIG 1A)
and its awpasessthannel interference (AC); [1016] FI G PCT/se2/34808 agr am
illustrating a response for an ACl rejection filter designed to renove AC
from an adj acent upper CDMA channel; [1017] FIG 2 is a block diagramof an
enbodi ment of a receiver unit capable 4f inplenenting various aspects and

enbodi ments of the inventiagn; [1018 FI G .3 bl ock ram of _an AC
detect or 1HH5Het d86: AB e pgegbﬂee Pﬁeé%fﬂew %@?xgspalfisepfer 3N a

si gnal 9l.. El I r am.of el enent ed
as a bankn[bo1]d l]a st%r% (ﬁg\?ﬁlﬁg I f g{rege%t sﬁlogg(%s %géﬂ c%]djictegtr Helms?%all ected
based on glﬁ@rfé;@&ce ¢aed); ACI ; and [ 1020] FI G 5 is a flow diagramof an
enbodi nent of a pr 0cess to miti gate ACI. DETAILED DESCRI PTION [1021] FIG
1A is a d[laujﬁhm iBIGushG &g an@agmnexdmmatmgsper@smm ffor am Al e¢jectienntilésr  CDVA

system thi g . exa ree duI ted .transmtted on three
C)[/)IVA chanﬁ%ﬁl@eatto E%‘?%’r*?i& fupPerséI? ﬂﬁgslbanfl with the CDVA
channel s [faing SEQGaIZai%QLdeBMk@ia £ADE Al ERRAHERBTH FCavER ﬁhﬁéupable&ﬁ‘am ng
of (err)fmn (i.e., f2 f, = (err)f (err) (err)f(err) and f3 - f2 Af >
AL, )lmﬂamhntmga‘(ﬁr@peaswp@ﬁa epnhodimeptisiod fheoinvenstoner wi se processed such
that it c ransmt
ok speciHiIghe  ong: 3iREBEck Aol R ACTRI ol AUREIAY e Biosen Bt

The overl ﬁpqueﬁgymf:snommfoﬁtf:hnemmm by the shaded regions in FIG IA

t dj t. ch f FI G 11 i
Gt hor am | G2 7 o 40 bloh Aot 8.4 s RIS FUen BRZEmEBEd i d bk Ghhe
modul at edg ﬁb&%@hﬁgnne% trkémngégeana%efﬁgy 8t séleét@d FAsad ohAdle détéctédh&CI

communi cati on response and if the overal response of
t he frontamhd processing (e , the RF/IF stages and f||ters) at the

receiver | pr Qxj ched t.0 th ase d_ transm.t pu t hen the
desired bh@@ﬁgnd%ﬁbnﬁéﬁﬁgﬁa%ﬁ@é}% n?ﬁgg\ﬁa]i’rr?c?—sf‘ mitégae}kég the AC
due to transm ssion on an adj acent upper CDIVA channel has a response 124.
As shown in FIG 1B, the ACI is not spectrally white at the receiver but is
instead localized to a r arlQEDAILEDESCRIREEON he band-edge. In this

case, various. techni ques 03/ 041287, PCT/ US02/ 34808
[1021] F1G. 1A 1s a diagram illustrating an example spectrum for a multi-channel

CDMA system. In this example, three modulated signals are transmitted on three
CDMA channels at center frequencies of f, f,, and f;, with the CDMA channels

being separated by at least a specified minimum channel spacing of Af (..,
fo-fi=A 2 A, and f,-f,=Af 2Af,.,). Each modulated signal is filtered or

otherwise processed such that it conforms to a specified transmit mask. Because of the
lax transmit mask specifications, the modulated signals overlap near the band edges.
The overlap regions, which are shown by the shaded regions in FIG. 1A, represent
adjacent channel interference (ACI).

[1022] FIG. 1B is a diagram illustrating a baseband pulse-matched response for one
of the modulated signals (e.g., the one centered at f; in FIG. 1A). If the communication

channel has a flat response and if the overall response of the front-end processing (e.g.,
the RF/IF stages and filters) at the receiver is approximately matched to the baseband
transmit pulse, then the desired baseband signal has a spectrum 122 shown in FIG. 1B,
and the ACI due to transmission on an adjacent upper CDMA channel has a response
124. As shown in FIG. 1B, the ACI is not spectrally white at the receiver but is instead

localized to a range of frequencies near the band-edge. In this case, various techniques



5 may be used to detect for the presence of ACl and, if detected, to
mtigate its inpact on performance. [1023] Aspects of the invention

provi de vapioss128Echni ques to detect and mtigate ACl i nPOTAsN2/84308 npr ove
performance. In one aspect, techniques are provided to determ ne the
presence of ACI. This nmay be achi eved by detecting the energy in each of a
nunber of (narrow band) frequency rang&s where ACI nay be present.

Al ternatively, the receiver may be informed of the presence of ACl via

si gnal i ngTBW hsyusedirdstest Eurthepresence|of Aldandeit dglepieds to mitigatedistimppe on; | ¢ er
havi ng a pg@ﬁraﬂgé possible filter responses is provided, with the
particul a ITter response selected for use being dependent on whether or
not ACI h§2B¢en Apeds toddhantentien pravidehesione eevhdizues teedetect Tame mitigetet abl e

filter may he. inplenmented with_ a bank of fixed filters, which may be
| I ement &Ltk FOST & AGPEVF] FEEFMARG o IR ARG eHPE: LEhaidhes Arq pigpided o
coef fici eqL@milbaReordtice 8F RGN, ai%i?@ﬁfa‘?[ bRAEhiBVEIOSY AR gOthe H@rg& Y €4th! on are
described I n further detail below. [1024] FIG 2 1s a block diagram of an
enbodi menvf of rmmbet edfv énargvi-bad)0 fregperislye ranges i wigdrendAili nyyvhe i pgsendspect s

and enbodi,nent f the inventiqgn.. One qr re signa transm.tted.from one
o ot ot PAIRHY 08 Brea e Bl iy o PR 98 8 AGH 14 AR B B
signal i ss@hebiethehfs. AliS hfiitBér Hpees selkctdRle i ihatingynahb&@ dfepdsabrrred to
as a front-end unit). [1025] Wthin signal processor 220, the received

si gnal i sfilfgprasponses Isyprawidgdpwith the parteplar ffilfer sespansgyselectes for wise einger 224,
frequency u . h
downcony e  HAER N afe o ul RET htibon BLRAL LR GReltichop bEM AREHoa.

anal og- t oTte geleethble diltee miagrise {mAplement2a 8vitlna padly ofl €ixed diltek xhidDaiag depl es.

The ADC sanples are_further_pre-processed_(e.qg.,. filtered) by a digital
pre- pr occdBrlPmsaed pith f,eipgle Ul Bt O 68 St B Bl %oegéﬂﬁ%tés?fhmangxam e,
digital pp@eps 6<|§t§§&fe13§<§hiﬁ€ﬁ{ts o_@ﬁ{efiﬁvéﬁﬁieﬁafe%eaaﬁyaliﬁ iR aBed vEiokt eri ng,

deci nmation, sanple rate conversion, other digital signal processing
oper at i on§l02d} adiGecd s blatk dragtane pbaf embddeme ofiavrecticiavait 28Qngdabk ofr e t hen

provided to .an ACl suppression unit 240. [1026]. I n_.a typical receiver

s gn. ¢ HEPEBsETs SR Sae et atartnints P RSy Bne TR rmitaE®s one or
nor e st ag@angdhittédBlold beé or thorkt ArEmithdrX QFe recdifed By & anfe@hia @XAMRIdethe t he
recei ved signal may first be downconverted to an internedi ate frequency

(1 F) wit hregeived pigpallippravided o pistemel procespord2§iwhichaay Hee bafefared tg@adr at ur e)

dovmconvehtoﬁg I{dqmt?[zseband with a second LO signal. For sinplicity, these
various si gna? conditioning stages are

[1025]  Within signal processor 220, the received signal is amplified by an amplifier
222, filtered by a receive filter 224, frequency downconverted and quadrature
demodulated by a frequency downconverter/demodulator 226, and digitized by one or
more analog-to-digital converters (ADCs) 228 to provide (complex) ADC samples. The
ADC samples are further pre—processed\(e. g., filtered) by a digital pre-processor 230 to
provide (complex) received data samples. For example, digital pre-processor 230 may
perform baseband pulse-matched filtering, decimation, sample rate conversion, other
digital signal processing operations, or any combination thereof. The received data
samples are then provided to an ACI suppression unit 240.

[1026] In a typical receiver design, the conditioning of the received signal may be
performed by one or more stages of amplifiers, filters, mixers, and so on. For example,
the received signal may first be downconverted to an intermediate frequency (IF) with a
first local oscillator (LO) signal and thereafter (quadrature) downconverted to baseband

with a second LO signal. For simplicity, these various signal conditioning stages are



WO 03/041287 PCT/ US02/ 34808 6 |unped together into the blocks shown in
FIG 2. Oher receiver designs may al so be wused and are within the scope
of the irwenBioens7 [ 1027] In the enbodi nent shown in FI G PCTAGh2/38ppr essi on
unit 240 includes a selectable filter 242 coupled to an AClI detector 244.
Sel ectable filter 242 filters the received data sanples with a filter
having a particular response that may e selected fromanong a number of

possi bl e responses, with the selected response being dependent on whet her
or not Adumped tegstherdaiodhe blecknshapmeeriG: haQthse ssretyer desians may alsg bspeci fi ¢

exanpl e, n% Egﬁﬁta%f\!v{t 1ﬁrtdé(;3|$é)6c}lstﬁe%>éflﬁ<?1}iuse‘j if ACl is detected at only the

upper sl gna s shown in FIG 1B), a second
filter re[spo’VI]Se Inale babodiedni $hoAal in BIGEle?,eACE dumptressiohyurtith240 mshirdes a

?ﬁzduﬁggfseﬁéh“%&%& Bich Qo A Leatestare ek | Belestabls SURe %0 Hie e oo
If no AC repéée@asfa t»gfa} Perk&%@mggohhﬁﬁcﬂ ?ékg ddE@ytthemaj( el gpepied with

a bank of Tilters having ent ses tive filter having a
response frdsmt amayighe mujbest ed pbgsﬂﬂdatp‘spmlgest, heith i the eselmtmif frésppmset deingr wi t h

th | t [ . AC tect ts . f
or sence. SPeRRE A IoRB: 191 A HEER AL EPUNAS InEd S AEFiel SRampl e,
ACl det ecf ~9[5ec¥14€fe It)lgea ﬁ?ﬁ'fﬂ&?%%@né@hﬁﬁ?tbevﬁﬁ& ReACI Adeicte@ 8 SRR that t he

upper band-‘edge, | ower edge, both the upper and [ ower
band- edgelsppeo ambf:dgﬂr efstbatdesiredgignal fl Sh@@tnel@t]ilﬁ 2B} 3 saseng didfer msponse

i ndi cati ons esi gns
for sel eclinﬁ% ufs ec*]ﬁ @ﬂ%%%&é\%«eﬁ@é e&%%(ii(ﬁ%r é%@%@ﬁ?’@é@%ﬁgﬁj urt her
detai | bebeouged iEQH 1s'Elét%ctfed|at Bbﬂ'ﬂths ai@spbﬁﬁndf TooRy B@d—edgap,r aglsd furthnfiter240 ar e
then provided to a receive data processor 250. he enbodi nent

shown i n Iepronse max by disgd I%Fl%c% Efps dsen |dﬁ@FtG@esseéeC§ﬁbé‘?t Hier #4488y &or 252

coupl ed t of sanpl es
to provi (Pn grgg(?g{lteczf%ﬁmka an%%@%ﬁéﬁﬁg%{sgéﬁ%& a tglgérg{afﬁe& el ver,
an adapt i a/eequmml thatemay beadjusted dy adeetinpdihk Htiter coefficignts, or with somieiatladri on

t her eof . cod% 254 then decodes the denpdul ated data to provide decoded
dat a. O@gﬁ S8t rol | er 260 directs various operations of signal

pr ocessor (1828} AGCI @éﬂ&%ﬁ&&'d&feck&“ﬂo{r t1AtescRBS oFabseidlet X OE BSHE FeckRRd FOr
exanpl e, cont roller may direct the downconversion of the received

si gnal susu@atlhaﬁxs ah;peqjﬁ(g iexangplap AN alctegtos| Zfdamay be designed to detect whether
ACI is present at the upper band-edge, at the lower band-edge, at both the upper and

lower band-edges, or not present at all. ACI detector 244 then provides indications of
the detected ACI to selectable filter 242. Various designs for selectable filter 242 and
ACI detector 244 are described in further detail below.

[1029] The filtered samples from ACI suppression unit 240 are then provided to a
receive (RX) data processor 250. In the embodiment shown in FIG. 2, RX data
processor 250 includes a digital demodulator 252 coupled to a decoder 254.
Demodulator 252 demodulates the filtered samples to provide demodulated data, and
may be implemented with a rake receiver, an adaptive equalizer, some other
demodulator design, or a combination thereof. Decoder 254 then decodes the
demodulated data to provide decoded data.

[1030] A controller 260 directs various operations of signal processor 220, ACI
suppression unit 240, and RX data processor 250. For example, controller 260 may
direct the downconversion of the received signal such that the desired modulated signal
is downconverted from RF to baseband in signal processor 220, provide the thresholds
used for ACI detection in ACI detector 244 and the filter coefficients for selectable filter



i s downconverted fromRF to baseband in signal processor 220, provide the
thresholds wused for ACI detection in ACl detector 244 and the filter

coef fi ci ewD930en28Bel ectable filter WO 03/041287 PCT/ US02/ 2¢80%02/3488812, and
so on. A nmenory 262 provides storage for data (e.g., filter coefficients,

t hreshol d val ues, and so on) and program codes for controller 260. AC

Det ection [ 10311 The presence or absenée of ACI in the received signal may

be detected or . determ ned usi vari pus schenes. .In one.sche .t he
presence ¥ Apg §os0n¢ %W%t@ o sY3es r{‘grnﬁ?t?)pe'gi’ i ‘i‘?gfq‘?%’rtﬁ’a
transmt ttﬁes @ggralueé‘, DRSS off Al RBglath cddBe MRSl 060D to a receiver (e.g.,

a termna sone system depl oynents, the systemis aware of the
particul ar CDVMA channel s being used, their center frequencies, whether or

not ACl is present on any given %ﬁhanﬁel, and the frequency | ocations
of the ACI on each CDVA channel . tion (e.g., which may indicate

whet her ofjo8pt t NekeradeBedSit ibsEndd GNATI 38 it fecOifedbigad ety 6DNEeelamrel s for
each active CDVA channel) nmay be conveyed to the termnal, for exanple, as

a br oadcadternrinek aygingorvativies Sghrmeshanke] oney isghemies sthgi prgsensei af A¢5tEm

configuration, .or . SONE t e ermnal LS.l d of
the pres STRLER, a??é’&;%‘ﬁséﬁgﬁ%oagg{olr? n@ g%’?g (f?t&ﬁ‘ea kjé%lﬁl?[% y”@:eg asL'g Sgcsgitg)hgﬁ pr oper
filter resp@sMA systedacd aGbdiverh@nnel tetmainal)! iFpatseme A@item [dbPIdFthehts, theot her
schene for detecting ACl, the received signal  is ani}JP zed f0é t he . presence

and frequistey Isovere oh thegrartiqular AGPM Arghanpgls\ fsingised APEF CERPCECEINtify AC
b . . ! ]
T S i 5T By ar A A Lt e

exanpl e nown that the A located near
t he band-efdthes AQIfomteac ICDMA chidmingl. c 6@ infamaima s(efg..| woich may ibdicaised t o

filter and detect for the ACl.. [1033] FIG 3 is i agram of an AC|
det ect or ‘ﬁ?f% et Qhehthete ans aéﬁﬁ%hfaﬁélﬁlsswﬁ oﬂddﬁfg?ategbmfjlﬁm%ﬁs @rcfac . In
thi s enbogiive @DM‘AD@ha&ﬁ@l?'nYa@Cbéj@érﬁ:e?@i@ 8% O, SoraRamphy, @6 @ 9564dca0 are
provided to a bank of ACI détection units 310, one unit for each frequency

range whemessagt oi $he Syrechdoralcviednesseging [urieg syfbtre cemfigwiatiqn, pr bgsoma  and

1B, two AC] detection ifs 3 a 1 L& bei ng
desi gned VTSR (?%Cre%ﬁgen?%%t)ﬂsel ngog%lgé%géﬁr%-%g%glgygﬁ%ﬁaﬁ*%%gﬁ%%%%

desi gned the AJEtieein belectAld pidpet Hidtet aavpobndeafod cactg EDMA Q3dhndEac hnitiGhte

det ecti onA%?it 310 includes a bandpass filter 312 having a

[1032] In another scheme for detecting ACI, the received signal is analyzed for the
presence and frequency locations of the ACL. The known characteristics of the ACI
may be exploited to improve the accuracy of the ACI detection. For the example shown
in FIGS. 1A and 1B, it is known that the ACI is located near the band-edges, if at all. In
this case, bandpass filters may be used to filter and detect for the ACL.

[1033] FIG. 3 is a block diagram of an ACI detector 244a, which is an embodiment
of ACI detector 244 in FIG. 2. In this embodiment, the received data samples from
signal processor 220 are provided to a bank of ACI detection units 310, one unit for
each frequency range where ACI is to be detected. For the example shown in FIGS. 1A
and 1B, two ACI detection units 310a and 310b may be used, with unit 310a being
designed to detect for ACI in the upper band-edge and unit 310b being designed to
detect for ACI in the lower band-edge.

[1034] Each ACI detection unit 310 includes a bandpass filter 312 having a
response that may be approximately matched to the expected spectrum (or spectral

profile) of the ACI. For example, to detect for the ACI in the upper band-edge shown



response that may be approxi mately matched to the expected spectrum (or
spectral profile) of the ACI. For exanple, to detect for the ACI in the
upper bamsoadger28hown WO 03/ 041287 PCT/ US02/ 34808 8 by plrot/ubsaz34sm Fl G
1B, bandpass filter 312 nay be designed with a center frequency of f(err)
and a bandw dth of BWIP . [1035] The center frequency and bandw dth of
bandpass filter 312 may be dependent 8n various factors such as (1) the

actual channgel spaci he adjacent . CDVA channel, (2) the chip
rate, W ®fPlohd2 %@kﬂ@ﬂ%m@aw@}eﬁ maabR e ot esaisr feguencyiRf, (4)
any prior r have been perfornmed at the receiver unit to
derive th “Precgﬂvagg“ﬁd&?tgf%l es, and so on. If the received signal is

filtered S e S ectral
profile al\s%)gﬁ]ovm Tkti)ll% (é%hgt ﬁgh&?xnﬁﬁhﬁgﬁu#ﬁeﬁ ?ﬁlgdpbané@%s ?i t%ﬁ" gpcent er
f r equencyddpghddmse b'andl)s faetprdmucls ed €9 ttlemladmal chamehspabingy Af otd the adpoérer

frequency of the adjacent CDMA channel (i.e., ful, = O /2, where Af is

t he act uaCDdAArshannelp@dithey phinrratet H6 dfathe\GIaMA shannpls, €91the treasnip mask
a roxwratel nat ch Al ctr |, profile n tersm
AEIIo det ec%pe(é' lcatﬁonts (Agfgg gor &‘at o haV?TB{’en eﬁ%oéj&e a%P@o%pﬁ%gvser 1““4 ters

havi ng cetatddtive nmt&eﬁe@aat@fsam?ns —anafso/ ok Hnbe rdcbiveg kighal-id filtbred, with a
respectively, and_bandw diths o Bower respectivel é £1037
-3y

Bandpass Pasehasd pslisg-m%clée&c@t%@d &&%@% ﬂ%frfha fpgetralyprofifq asshewr R platdefv ed
dat a Sa%'}ﬁ% ﬁ‘BdtH%h Ss%%mgggéntﬁaﬂé’@?eﬁéy tdt 'bafehﬁrﬂig%zﬂéfdees% defed®o: | BPF

] QBPF ) magnlt e sq arer onput es e the
magnl t udeli®haléaph te diepdenter %qﬁerhgrufphsadj‘bcéﬂtarlemamhel @k., ef,, =148 /RE +QBPF
), which is representative of the power for that sanple. An accumul ator 316
t hen accuwhérat af (9 tiee actnalneleamhelr epricing) sands }hea bpaiwidihumay benwetbeted ab ( NB)
magni t ude squares from squarer 314 to _provide an estinmate of the energy of
t he bandp@mommmeésrmtobéw&spmmlmm be expressed as: NB EAC {IBPF 0)
+QBPF (i) ?1]i ((ﬁ‘l ai)andﬂé; 1%@115 ﬁ’l t&éﬁ%e{e‘é%éf ’uﬁige3?§a{[ LR %beﬂ%g%e EACH
may be determ ned as:

implemented as complex filters having center frequencies of f, = Af/2 and

Jiower = —Af /2, respectively, and bandwidths of BW,, and BW,

lower >

respectively.

[1037] Bandpass filter 312 in each ACI detection unit 310 filters the received data
samples and provides (complex) bandpass filtered samples (i.e., Igyp+ jQppr). A
magnitude squarer 314 then computes the square of the magnitude of each complex
bandpass filtered sample (i.e., Iy + Q25 ), which is representative of the power for that

sample. An accumulator 316 then accumulates (i.e., non-coherently sums) a particular
number of (Ng) magnitude squares from squarer 314 to provide an estimate of the

energy of the bandpass filtered samples, which may be expressed as:
Np
By = z {IIZEPF @+ Q]zapp @} - Eq (1a)
[1038] Alternatively, the estimated energy, E,.; , may be determined as:
Np
Epa = Z{I Lper () | +] Qe D I} - Eq (1b)

The estimated energy, E,., may also be defined or determined based on some other

formulation, and this is within the scope of the invention.



EACI {I IBPF (i) I +1 QBPF (i) I} . Eq (Ib) The estimted energy, EAC ,
may al so be defined or determ ned based on sone other fornulation, and
this is vwohBn042BE scope of the invention. WD 03/041287 PETTuS02334808 9

[ 1039] The estinmated energy, EACI , for the frequency range covered by the
bandpass filter is then conpared agai nst an ACI threshold by a conparator
318. If the estimated energy is great®r than the ACI threshold, then an
ACl indicator is set to indicate the presence of ACI at the frequency
range (or[103¥ati dp estimsatesy epgravhelchafipiies fenensy. raogpesarpse, by Hbe AC
indicator is reset to_ indicate_ the absence of | at this frequ y range.
[1040] Thesndpass et bR compansd aganst gLl @ﬁesvﬁlﬁm cRBRRAGE LR BHBS | the
modul at edesﬁhg&%' Snebfly ROEAGRR DM ADARIELTIA! Boh [ANACY lAGEhb ANl g sane
transmtter (e.g., e Sanme base station), then these signals wll

exper i enciadizhtei thar presdnae rodl ACHradi the dregudricyerangsi(nt lleatiba)dicongrainbly thét i pat h
effects).. In thig case, the po . l.evel s of the ul.ated si l s, .as
recei ved léﬁngP‘??é SF- WIS &FV‘%@I inflicpten s regeido Hf(goﬁag? b@oa%é?nﬁﬁgp g@ %irst
filtered msttpeq?eﬁ@ﬁﬁ ] filter (to provide the response shown by plot 122
in FIG 1B) and a’bandpass filter with a response shown by plot 124 is used
to detecllOM} . The ACI thissledhahay hensebbassdt e iveriews bonsedgpitiongalIf the

measur enent onput.er si nul at i r by sone_ o nmean [ £041] ACI

det ect or ?ﬁ‘i a ysqg?%% Pe qﬁ“%?rg”mg Flﬁ%il}glrosi gﬁs%%%%%th_ f it é}%e%lme
enbodi MenfranstiierAlg. deteesdnd bhse kb reidhethebd sizanldWallk expotieadeosifdlar

enbodi nent, the Aé detector may_ be inplenented in software executed by a

pr ocessor cheang condiginny Oie-evimilppiiiingmadsnelipadi sasts) nmdy thie o3ty B PRGBS
since ACdai e¢td0 q{l%%iﬁ?tggltsli%xg&e &d Sre%e?vetaeat ﬁg feBLIRY 9 ¥e %'H%E?ﬁar?‘t Thpe start

of a communi cation ore the very first Ccomrunication) wth a
gi ven sysieesived sighdliis fiesh Siterddheitlp h ocadedriiltenytogequida tthatdsyonseleiavat by or  ACI

t h™ of ] f wh | t .g.,
e’ upper PSR Bado: dRa=nhs DHukEse W0 G Brporss sCoV ROV Al IEAm Bt dan O
provi de &égﬁ‘a dget r ethLACH Bl M bh d¥tednRld 69T eriicAdBibisuRARIntHar dvar e

cost. [104 Various variations of the above-described schenes may be used
t o det ect cdngputertsireulptiers on by semd ofheemganscy | ocati ons of the ACI, and this is

of ' bandpallTfi Tt 4 dekon, 20k Bl BorBERRe iR TP ECBphiert  heht ' The

recei ved gabclimaMPHRACI detector is implemented in hardware. In another embodiment, the

ACI detector may be implemented in software executed by a processor (e.g., controller
260). This embodiment may be advantageous since ACI detection typically needs to be
performed only once at the start of a communication (or just before the very first
communication) with a given system. In this case, the processor may sequentially
detect for ACI at each of any number of frequency ranges where ACI may be expected
(e.g., the upper band-edge and the lower band-edge). This implementation can provide
the desired ACI detection with minimal (or no) additional hardware cost.

[1042] Various variations of the above-described schemes may be used to detect for
the presence and frequency locations of the ACI, and this is within the scope of the
invention. For example, highpass filters (instead of bandpass filters) may be used to
detect for the presence of ACI in the received data samples.

[1043] Other schemes for detecting or determining the presence and frequency
locations of ACI may also be used and are within the scope of the invention. In one
such alternative scheme, the modulated signal in each of the two adjacent CDMA
channels (instead of the modulated signal on the desired CDMA channel) is
downconverted to baseband and detected. This may be achieved by adjusting the



[ 1043] Ot her schemes for detecting or determ ning the presence and
frequency |ocations of ACI may al so be used and are within the scope of

t he i nverwD®d/041287 one such alternative schene, the nodul @Cadset/suses i n
each of the two adjacent CDVMA channels (instead of the nodul ated signal on
the desired CDVA channel) is downconverted to baseband and detected. This
may be achieved by adjusting the WO 030041287 PCT/ US02/ 34808 10 frequency

of the LO signal (sé rovided to frequency do converter/dem)g{ étgr 226 to
downconv eff¢quengy ¢fd @E@eﬂgﬁlﬁjﬁﬁﬁow#ﬁé‘) EREREGY 8PWRHDVEH LTI iYnal may

be detecjed usi ’Pt? }% FRGSLY S ﬁi grﬁ’lL; te'[;*]q&{gg”&t EIXC h%:rt&Rﬁgﬁ% ] 4 y ﬁ rre

ot her techniques are k | l'tering

filteringddteatad dsirged fecéi@éd malkﬁreagthumixexﬂon(ﬁﬂﬂ@) maermwsthén tetlenques tha$chemas.
Sone of these schenes are described below. [1045] In one ACI filtering
schene, oHEKEBAWREVIBEAIt different filters is selected for use depending on
the presence and frequency locations of the ACI (if any). For the exanple
shown in FIGS. 1A and 1B, the ACT is localized to a range of frequencies
near each band-edge. A suitable ACQLI Fiddesngi on filter (e.g., a notch

pover Spdibim odbr1 Mgt BHETROAGL UGS brivied By OESuL Ml Do

ACl may bghahteBiiesk thisedshdifestré Hdst@bedWdidwsharp rol | -of f to renove as
much of the interfering power as possible w thout renoving, an_excessive

amount of [10#% déspn@efx@u@lrm gowheme, onsi &f seweral é}fﬁf‘é@moﬁﬁw i @ﬂe%‘uﬁoa Ilkel y

Ippg[)gflss lléfgg(fe en%nrg%}j th'léj?’e Tl onggfﬁfide%})lll gﬁ% fancg&tﬁgﬁd%gzr ease | n ACI

W th the éxampiagewninFEGS. ThahdilB, ﬂiermcmalodahmmou onngé bf frezqueﬁdrlemthazir
maximze the SINR at jts t put V\,her t he noi se inter nc orrprlse
ACl, 1Sl ,cachb b%ﬁigentpeﬁﬁl@%ifngé ("ée"élon%ﬁhﬁlf érg e?’é‘i’fﬁﬁ%g‘ﬁ é‘%ﬁ ° channel
from ot he& F{t @f ers), and filtered thernal noise. [1047] An AC

ter

rejection maxi m zes SINR may be designed using a mninum
mean- squarlﬁéb]er r Smc(zlﬂmsEpI srpowver speoirunrpverlapsmaet efsbe gassbord efibhdesired | t er

P 00595 S5ACLOUPY ol L AT 501 e R, W S B 30 o
AC from Hig ofdli %ﬁ@ﬁ&nﬂgoﬁhﬂﬁer@%ss%léimbut Boking aixeadsivetdudest thed and
upper CDMA channel s
 desired signal power. This ACI rejection filter would likely increase inter-symbol
interference (ISI) in the filtered data samples. A properly designed ACI rejection filter
should balance the decrease in ACI with the increase in ISI. That is, the ACI rejection
filter should maximize the SINR at its output, where the noise and interference comprise
ACI, ISI, in-band interference (e.g., interference on the same CDMA channel from other
transmitters), and filtered thermal noise.
[1047] An ACI rejection filter that maximizes SINR may be designed using a
minimum mean-squared error (MMSE) criterion. An example design for such a filter
proceeds as follows. In this example design, the filter is to be used when the ACI
originates from the adjacent upper CDMA channel and there is no ACI from the
adjacent lower CDMA channel. As is typical, the desired and upper CDMA channels

are transmitted from the same transmitter (e.g., the same base station) and the same

transmit power level is used for both channels. The transmitted signal, x(¢), from the

base station for both CDMA channels may then be expressed as:

#0) = aJE, pt —nT)+ > b JE.p*(t —nT;) , Eq (2)



are transmtted fromthe sane transmtter (e.g., the same base station) and
the same transmt power level is used for both channels. The transmtted
signal, xw0)30inemthe base station for both CDVA channelPSTrsy2/s48e$1 be
expressed as: x(t) =zZa" E,P(t-nTc)+Eb" ESP+(t-nTc) , Eq (2) WD 03/041287
PCT/ USO02/ 34808 11 where p(t) is the unit-energy transmt pulse of the
desired CDVA channel; p+(t) = p(t)ej(2Aferr))t is the unit-energy transmt
pul se of the upper CDVA channel; {a" } and {b } are the synbols
transmtt®%8n the desired and upper CDMA channel s, respectively; and Tc
denotes the Syg;‘gzg!isﬁ?erﬁlﬁgex{ek ansifit pulst/ ofkhe debHEBLDNIR dragsdived signal,
r(t), at ther i'ver's antefina nmay %e expressed as: rg‘t = h(t) (r) x(t)
+ n(t) , Eq (3),+ Afrbehe i i of,rt ngAL I on
channel | whi ch iy BADS i 1 ot R R e R A e
with a power spectrelandelinsity of No / 2; and (r) denotes a convol ution
oper ati on. [1049% I n an_enbodi nent, the received signal is filtered by a
pul se- mat ched féitad {&hdretbe syingplsiteasmistedran thepdesired aad upper EPMAT at e
(e.g., twice the chip rate, or .chipx2) to provide the received data

sanpl es, (err)k, whehemngls.gesneetively:cidded to the ACl rejection filter. In

an enbodi nent, 4t | } i Lt er. dsphnpl enmented as a finite i npul se
T¢ ?ﬁao&@ tﬂ% ﬁnﬁg(;l é’%ﬁﬁ‘fl p.e.,% F/Wg

response (FIR) ter aps "and coefficients of {cm: in = -M
... M. P8 nFheheqx@dsagmal,i nfy), attherdcbivees exteoisd may heptmessed a:r) , from
the FIRfilter may be expressed as: Mak =1 C ' Y.T, / 2-k Eq (4) nm=-M

[ 1050] For the MVBE criterion, the filter coefficients are selected to
mnimze the ﬁ@bﬁhétd@a’?@b’f’@)r’, MBSE, which nay be expresse@qé@: MBE = E{ |
ak - ak 12 1, Eq (5)

where

h(¢) is the impulse response of the communication channel, which may be a
multipath channel;

n(?) is white Gaussian noise with a power spectral density of N,/2; and

® denotes a convolution operation.
[1049] In an embodiment, the received signal is filtered by a pulse-matched filter
and then digitized at multiple times the chip rate (e.g., twice the chip rate, or chipx2) to

provide the received data samples, y,, which are then provided to the ACI rejection

filter. In an embodiment, the ACI rejection filter is implemented as a finite impulse

response (FIR) filter having 2M+1 taps and coefficients of {c,:m=-M..M}.
Assuming chipx2 sampling, the filtered data samples, &, , from the FIR filter may be

expressed as:

M
a, = Zcm “Vutor2-k Eq (4)

m=—M

[1050] For the MMSE criterion, the filter coefficients are selected to minimize the

mean square error, MSE, which may be expressed as:

MSE=E{|a,~4, [} , Eq (5)



WO 03/ 041287 PCT/ US02/ 34808 12 where ak is the actual synbol and E is the
expectation operation. This is a sinple problemof finding a Wener
filter, awo oBl€128Dl uti on depends, in general, on the nul PCcpatsh2/aisennel
response, h(t). As a sinplification, which is especially valid if an
adaptive equalizer is used subsequently to conpensate for the nultipath
channel, the channel response is assutiged to be flat (i.e., F{h(t)} =1,
where F denotes a Fouri er Transfornm). The filter coefficients, c,,, , may
t hen be dwhereni;nédthei adual symbel and iEf iscthe iespectasiontgpeyation( 5Ty is Alsimplesi nce
the ACl rej ectlon filter is intended to conpepsate primarily for ACI, the

geonet ry, Pieblem 46 fndinge Sener lfey, Fngethst solwion, dependhd i Eetgd: 9Betst i ng
range of blifipielgfhi sl Sp@ppid ﬁﬁq;,ﬁklxa&él UidiPls p@a%gm;al@sf@{)

[ 1051] The'C icrents ener e determne
routine prRaeM H&j&h&&omsiea subseqaéitlyaRdcienss CﬂSﬂ ﬂ@dmh%@nhnchahﬂ&%k FIG

1Cis a diagramillustrating a response for apn ACI rejection filter

desi gned tlmnnelnespeniClis hssumedriodhj detefie., uE{fét)?@DMwlmr@ﬁnéfbnotdSrﬁ Foréer
exanple, the AC rejection filter is inplenented as a 101-tap FIR filter
desi gned Trmsfarmghahreefilterseafficimntn fc, Amay thepdeigiermined W%W%@@@Hﬁ@ 18R t he
filter is shown by plot 126 in FIG K 1C _As shown in FIG 1C the filter
has a sha?fi)h@bFl&(éf fAH@a$1n%%@etﬁ~fBTeﬁeJeﬁg?fHﬁE%Fdé 1’("@1‘%5‘1 to compenspte PIHAHY ang 4

Lo LTS Ao 30O LT AR B ™
T MM AR O 115 SRR 7 s

filter 24p@s1phi chhei &e@tﬁclexﬁtbom rRatWientr Sitkechabbe ddtérgned28g 4 mofing. 2.

The received data sanples are prow ded to a bank of four filters 410a
t hr ough 4nwgedurs knqyyn uthe avtand pat ¢rseiiRfdd§™sit h a response to reject AC

froman “piRss] %Ch@%eh 4ig wlﬁ;‘égghrt%s BSOS RANER AOPYedibn iRty 126 in

FIG 10, 0b may be desi gne a response to reject ACI froma
| oner  CDidsigiednoedmovd ACE fro4l Bic adgagenbepmﬁ]i@v@dclwnnhl anrtbispaamplet ter ej ect

ACl from t he er. and. | o f.|| er 41 be
desi gned %?‘Jtlﬁeﬁcg‘?ﬂ Itil‘i't%{ & 1nplems erél %%ﬁoﬁga&%ﬂ{ lglt & ifg‘{ Mﬁqzen
noment, o cﬁﬂ‘ deher Loun fit emd tﬂel&apoﬂsebw&hﬁw&(ibsmvrﬁsy ot ade fOFIGISe

based on [gt er select control (which nay be provided y ACl detector

244) . Thel@ewmhenrnfm [Fier 1d1GetfHienhad 2 slmsrctlheffm@reﬁh@emwdfzaadﬁa@ﬁ@s with
its filter respo rovjde filter es ich are rpvi ded as
the 1t ofted Toraiia abded BshaRLtphiRe ot PR SRy intond b HAes B 6

transmit pulse (which is shown by plot 122 in FIG. 1C). This filter response effectively

attenuates the upper channel ACI while minimally enhancing other signal distortions.

[1053] FIG. 4 is a block diagram of a selectable filter 242a, which is an embodiment
of selectable filter 242 in FIG. 2. The received data samples are provided to a bank of
four filters 410a through 410d. Filter 410a may be designed with a response to reject
ACI from an upper CDMA channel (e.g., such as the response shown by plot 126 in
FIG. 1C), filter 410b may be designed with a response to reject ACI from a lower
CDMA channel, filter 410c may be designed with a response to reject ACI from both
the upper and lower CDMA channels, and filter 410d may be designed with a suitable
response when no ACI is present. At any given moment, one of the four filters 410a
through 410b is selected for use based on a filter select control (which may be provided
by ACI detector 244). The selected filter 410 then filters the received data samples with
its filter response to provide filtered samples, which are then provided as the filtered

samples from selectable filter 242a.



WO 03/ 041287 PCT/ US02/ 34808 13 [1054] FIG 4 shows a graphical
representation of the selectable filter, which is used to provide a better
under st amaiDrig/oe28T he filtering to reject ACI. I n a practi ®alr/uso2/34808

i npl enentation, only one filter may be inplenmented and its coefficients may
be selected fromanong a nunber of sets of coefficients. The specific set
of coefficients to be used depends o3 he desired frequency response,

which in rn. de ds on the presence and | acation f .1 he .. For.

exanpl o BUSTEI REOI{ 8ot Si3eRie R PR er e oLt b oGespNBlch it oy
coeffici ept 3, dR¥% BerdRt i wrkradin OF afle (Btefing 10N rdBAPAYT262) a hefotibdll ters
410a, 410b, "410c, and 410d. Upon detection o? t he £resence and’ | ocati ons of

the AC, inhysdepewpiémm, omdy ofnet fiberf oay betimplsinestsdf fk iitsneesfhcignts lroay be

| ected and d for the FIR filter. [105 ' th t ral file of
The AC | SRR AmoDE AtirRshel e et TheEeebRE BRobRRS the ©
recei ver ¢ k&l U8@ndRREd HE RBired fmluafc? fedidnsé ! Witich | iffBtuti) M8fdnds tonf B

gi ven receiver design and system the filter coefficients nmay be derived
once and tesensd and dcatiensepf theeA ClrhEor oeantile i caastidRndleryaay be anplemsatedy

vari ous . . S | 9N Wolg [ applied
Yauri g (B! B BENE neS T iR PP Qe BB ARLANS £l LOR0R A 2PP | 8
coef fi ci erdrilrBy4loe, £l@bt 4bc, bhé 410RNEpdit deéction.of the plesencbasd Ihtdrisaf) t o

the receiver (e.g., the termnal), e.qg., ring systemconfiguration.
[ 1056] Foﬂlen%ﬁ(%y ﬂ?eearep@/fe?neo%fstihaigvr SceFFegfd’é’F 1CLSRRH PRY t%%l@? ?qqffé? @%ﬁeﬁ a

baseband cpul serMRtshed filter to achieve high waveformfidelity prior to
subsequent processing (e.g., denodul ation by digital denodul ator 252). The
baseband P#5SE- mftikdle §iectralrprofileyofiiee AGhisalepentdedt ou varicas faotab (ge.f thet er or
adigital (e.qg., EFIR,filter. .For. exanple basebha ul se-mat ched FIR
fitter mgtatshpgiamhs bseByt AgTne pse op SeraRimodly RifeTRERhORFR 057,

I f the AGhvERI&QEMEOMbsidnl dsybtSm, AR @IFRRbEM cRAtsandy MeederiveR onté bl stéedg. , as
shown in FIG 4), then the baseband pul se-matched FIR filter may be

conbi ned fortlafer wgs. Aie coedficients srryrhel detgrminediby vaxioup anegah isesheas @PNEEHvol vi ng

the coeffj.cients of S Se- fi I
coefficielts ?% T fie? Fat{r%gij agg(?rlﬂglr? #},ﬁ&}h? (Zrd Hﬁﬁog @gfr&l @ee%rc%lé%ﬁ%%@sawg? a new
FIR filtegnt hatnsther @esddiment) tccdedScban thagWesentrdy ahe drahdnhitter (eng, thand ACI

rejection, [1058] FIG 4 also shows a, bl ock di agram of a digital
derodul at basestasian) igmeieceiver (5,2-dhbisammahs o & deng syslenyeqrfiguiaticsr 252 in

FIG 2. TRk s §3PadingeRteival 8idids, the data samples are filtered with a baseband

pulse-matched filter to achieve high waveform fidelity prior to subsequent processing
(e.g., demodulation by digital demodulator 252). The baseband pulse-matched filter
may be implemented with an analog filter or a digital (e.g., FIR) filter. For example, a
baseband pulse-matched FIR filter may be implemented by digital pre-processor 230 in
FIG. 2.

[1057]  Ifthe ACI rejection filter is implemented as a fixed FIR filter (e.g., as shown
in FIG. 4), then the baseband pulse-matched FIR filter may be combined with the ACI
rejection filter. This may be achieved by convolving the coefficients of the baseband
pulse-matched FIR filter with the coefficients of the ACI rejection filter to derive
coefficients for a new FIR filter that can perform both baseband pulse-matched filtering
and ACl rejection.

[1058] FIG. 4 also shows a block diagram of a digital demodulator 252a, which is
an embodiment of digital demodulator 252 in FIG. 2. In this embodiment, digital
demodulator 252a includes an adaptive equalizer 420 operated in parallel with a rake

receiver 430, both of which couple to a selector (SEL) 432. Adaptive equalizer 420



denodul at or 252a i ncludes an adaptive equalizer 420 operated in parallel
with a rake receiver 430, both of which couple to a selector (SEL) 432.
Adapti ve wqualirzer 420 WO 03/ 041287 PCT/ US02/ 34808 14 mapChaSuyasog o
provi de equalization to reduce the anount of ISl in the received signal
and to maximze SINR The received signal is typically distorted by the
signal processing at the transmtter 14t he comuni cati on channel, and the

signal processing at the receiver fraont-ehd. Adaptive equali.zer _43? may be
oper at ed M8y bgussd tperrevide gawalization tastedusrstbe pmountef 1S4 dr theagedyghsignal t hus
reduci ng At . of . . B Y e y be
needed to&@ﬁggg?#m%zghse%at rgﬁ'rﬁg%%\éﬁﬁ[ %%%?EVVP%?E{} yg?ﬁgygge%dﬁ aa?gr

252a, t hepibtéssimpen tisatmplsasttdry o caireuiiediioa dhahriedr and2#h2 sggnal proosssihgchtt o

er Tor e QYU RGBT M INEIBTE SAhBREbe SRatinidel Geadha Yol
sanpl es. re%@ Fore ORelva8 3@1‘3& SRS REuARs HRr IRSRLIISE ThaWE ISPMhay POST

processing (e.g., despreading and decovering) may further be performed on
t he equal nzrdvesIINR, edittomapbeneadied tesuppert diphsyddialiraies. Phase rot ati on (which

ol o 1y ORaRT o e B uiafiEanes oF% el eel S R
coef fi ci epdsadyevilaend ﬂi?f[i’?egic%uaﬂi%&ﬁiﬂo dtakekd Reeiveen3ot3Adapivedaueati gur-ed

to process one or nore nu hs of the received signal to provide

r ecover ed43)y pdorss arbizationeow dhe filioredasanipdescait PEyidas equgliprsh sammiesPN

d di { dat i i . d
o1 10t 1 o sER BT b thepBRta R Rk R Ao FERAHI, 'R bl BT D0T e
for thatdespiehdipgtdnd dsaéecringy @hasefurthdd bt perfomstbonabe edquaitked atmgles tobol s

for all multipaths for the sane data streamto generate the recovered
symbol s fRfPvidgatiecersred s¥ppelsm ﬂFaPGGIP}atI?H W%é%% wcallygefieved ¥a Iﬁﬁ’épti ve
equal i zer Iy bi . ; ' eleploofnest 32,

whi ch sel%ezht%'gsh t enrlgiég\a}%fgegh\gsf 1%?@p1%§gfna%}?§%gﬁﬁf%dggﬁg%g%%ai%\%/e equal i zer or
t he rake thedidievevefiiasdshave tkededapded. at or sel ect control (which may be
provi ded ontroller 260),.The sel ected.recovered synbols are 1he

bt ovi ded O8Y e Roke Sieqiien o Foseber g edidgs prReey oottt i Blosz) A
di gital dgppeislal AonhiNBlpréNEOFREVALESyHIYIY) Rikeadadidrvs0eaid coafigaad a rake
receiver is described in further detail in the U S Patent Application
Serial ‘Noto podgrerPN3tespreqdieg desoyerng, andoeohorant i date dlemodulabon (HathAppar at us

for Processi
Treco

\pegefpilot) for each of a number of multipaths to provide demodulated symbols for
that multipath. Rake receiver 430 then combines demodulated symbols for all
multipaths for the same data stream to generate the recovered symbols for that data
stream.

[1061] The recovered symbols from adaptive equalizer 420 and rake receiver 430
are then provided to selector 432, which selects the recovered symbols from either the
adaptive equalizer or the rake receiver based on a demodulator select control (which
may be provided by controller 260). The selected recovered symbols are then provided
to the subsequent processing stage (e.g., decoder 254).

[1062] A digital demodulator that incorporates both an adaptive equalizer and a rake
receiver is described in further detail in the U.S. Patent Application Serial No.
09/624,319, filed July 24, 2000, entitled “Method and Apparatus for Processing a
Modulated Signal Using an Equalizer and a RAKE Receiver”.

[1063] FIG. 5 is a flow diagram of an embodiment of a process 500 to mitigate ACIL.
Initially, a received signal (which comprises a desired signal component on the desired

CDMA channel) is pre-processed by a front-end unit (e.g., received signal processor



Modul at ed Signal Using an Equalizer and a RAKE Receiver". [1063] FIG 5 is
a flow di agram of an enbodi nent of a process 500 to mtigate AC.

Initiall ywoasnere! ved signal (which conprises a desired sipgmaiSopasponent on
the desired CDMA channel) is pre-processed by a front-end unit (e.g.,

recei ved si gnal processor WO 03/041287 PCT/US02/34808 15 220 in FIG 2) to
provide a "pre-processed” signal, at stgep 512. The pre-processing may

i ncl ude a lification, downconver si on, quadrature denpdul ation, filtering
(e.qg. lnéTIGa%) torp e pupredzrﬁ@ﬁsaqﬁieélanal #etiehe)2- Elilf‘gli’l’[eélr?%eé%m%ﬁlayand SO
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signal i nalﬁa@hd/@f pﬂﬁ@nﬁfchedirﬁltenﬁg)edmgﬁﬂmanm,ragé30 ion. The praiptoeessedigignalat st ep
514. This may be achieved by filtering %ﬁg pre-processed signal with a
respect i v@aﬁel’mﬂléf{eééﬁ Fespived Fiﬁtélsa‘PBle@deSCH #P¥ess filter) for each
frequency P ThelpP&pidcbistl sl %@&hém{@&ach

ACl det ec ﬂ)@ f| I teltpk rkgghpgbzlrc?ESAgﬁﬁé eselt‘d?ngdc Sengfréay 1for each AC

det ecti onmbrd ﬁEQuenagaams ia thas |t1e11errnmedtdttr sehGl4l. This enapabe vashigyed by

d. f I t. t he .ACl be d ' [
Ci Gnal | nglifing CE pregmbeaseed R L P orv b CLaHeBrnaHS (ehrioaries

f T eqUeNCY i AN g8 el YreG4Hcg TRART &tﬂnﬁr@]améené ot R ﬁﬁ@reking?{al pondedge and
a | owner balmdsle geea of elﬁhe cgea rec? Si g1 ll(%2ent 1065& particul ar

filter reApbdsteciion filiernandcevpaing the esimaing eaersylfmapaow\ ¥detse§m Bltes filter

mor 0. fr ooty orsmsise Aupls, AluBAERE T hifiS ha SRRy Ryl f7° ©f

res ponsesmeae{cbmay BE Q\z‘ﬂeﬁﬁﬁwb&heﬁs@hﬂﬁ@ (etgy, fedm st ﬁ*am‘rmfteﬂ)toefoy(somfefdﬂmere nts
(e.g., for a FIRflIter) or may be provjded by an adaptlve f!blter havi ng
coef fi ci efeanst hee fragjensy raag%@@-ﬁdcoweorm rapgriqy §and pfAsHIneR bag

responeesﬁ{@l T NTTe N eo!fﬁ?et %i&&&gﬂ%ﬁﬁg&&%ﬁe' ected for use |f ACl is

determ ned to be prese ban ge of the desired signal
conponent [1065K. , A qmrt&hmmﬁ]bqr mlsmns&% then Belected fB)m ameeg englufality exf

| d f f ACI dtob the |
e eIl oS vl e R P THAEH 3R B SRRl o ou
to be preggpd frbagle!aé)} PankBE ARRB'S 1%ndn{e0mfaht5ﬁ18ﬂp&eﬂﬁ§ filienfbsporlsed frla bef i | ter

response selected for use if no present. The pre-processed signal is
then fi | previkdd iyt hplundity eif sctseef iﬁltetrt(@ﬁfﬁce@m)(m; fogta EMRPilsgor mapds] The

| var outroWeB PGS «ofhies ARfe SorenERS R B dR B B kLG T

possible filter responses may include a first filter response selected for use if ACI is

determined to be present in the upper band-edge of the desired signal component (e.g.,
as shown by plot 126 in FIG. 1C), a second filter response selected for use if ACI is
determined to be present in the lower band-edge, a third filter response selected for use
if ACI is determined to be present in both the upper and lower band-edges, and a fourth
filter response selected for use if no ACI is present. The pre-processed signal is then
filtered with the selected filter response, at step 518.

[1066} The techniques to detect and mitigate ACI described herein may be
implemented in various wireless communication systems, including but not limited to
CDMA systems, and may be used for the forward link and/or the reverse link. For
clarity, these techniques are described specifically for a CDMA system whereby the
ACI may appear in a narrow band at the upper and/or lower band-edges of the desired
modulated signal. The techniques described herein may also be used for rejection of
other narrow band interference regardless of where it may be located within the desired

signal bandwidth. Knowledge of the spectral profile of the narrow-band interference



CDMA systens, and may be used for the forward Iink and/or the reverse I|ink.
For «clarity, these techniques are described specifically for a CDVMA system
wher eby twe 03AQ028Tay appear in a narrow band at the upper Pamd/Sor/34808\ver

band- edges of the desired nodul ated signal. The techni ques descri bed
herein may al so be used for rejection of other narrow band interference
regardl ess of where it may be | ocated16i thin the desired signal bandw dth.
Know edge of the spectral profile of the narrow band interference

03/ 04128 MPCheUSEY/ Radale te RERpPehacPersst T dBY ilveripracy dsrstion @élB)é\gs es for
the int erf g&{:ﬁtggt ection and/or rejection filters. [10671 The techni ques

to detect™ |gate ACl described herein may be inplenented by various
nmeans. Fquoe';qanplme tbé}ﬁﬁ@etsemhrdleanSandammta nﬁpﬂllembsdri-hddi hereinantyabe,
software, or a conbination ther For har d mant]gtl 0{1 t he

el ement s wéean%edd@twuamrfaw rt?)sjla%pée 56 togligjatiossBRy BE JBPEIRIdR 242
and ACl r %&ﬁ f m' Rar@R8reLimpRAEn@AR, | @at i on
specific in e%rrga'f'o C%r%ﬁ%{t%ﬁt’em{o‘ﬁr@%& g:mtoa si gnal Fgrrlocesrslors (DSPs) ,

di gital slgnaits psedde detecigandéorintitigate BSHe)g,, seloctoble dilten B2 ahd §i(d ddieviot es
PLDs), field bI L I I

I 6 o coriAde By 82 TERGHFS SBLTR Pbe e BPRCLCDPEIT EE LTS to

per form tH&rEgn @ﬁgnqp &g@ﬁ%ﬁbb&?&s hﬂS@bﬁ digital @1gﬁﬂ3@b8@%in@rﬂekfh>%§ SDBPD[S)10681

For a software inpl enentation, the el'ements use o0 detect an/or mtlgate

AClI may momn@mtle@c mﬁ@\ncqm&wag) (Belg. prograsemehle egatef aexsi 6RBRGAshd so
orh e prBCL MR 1B S AL SRR Rnrs] DoEOT AR Sice cez'g, Ty be

execut
processo rde(ﬂ%ned to ﬁdﬁf@hﬁ@lﬁé ﬁihcﬁ&&)descﬁl%d hiessim foy a uambmaayn ’threoifpl enent ed
wi thin the processor or external to. the processor, g/case it can be
comuni ca[tlp |y Feupseiwars iplemenialions Hhe ?}FIQGW%PF%? %%l‘ﬁsfm QOr MIBEYFown i n

the art. ﬁ&gy ﬁ'éeﬁgdléiﬁént@& Hf‘ﬁio'dﬁlfég 55'%5 ?r&eﬁ&res r RhEHERC n@ R4 orny figed in

| ocati ng certa ctions ese are not intended to Iimt the
scope of pdn‘bnndh@ﬁmbﬂoﬂ&bsmﬁmddhe@heﬂ"m sofumlepodeamwycbfeﬁ@ed@maem@may have

DRt 4 o BLIET o3P RO B PUBNGHS 1 DG STAE By PESAMIBFSAD 1
enabl e  amy HEHSANSthy B8irhpleiBited lithiPthe Rk eor U Exteral RS Sidkedsbyent i on.
Various nodifications to these enbodinents will be readily apparent to
t hose skiihlvddch paselitecanarhe, communicatively coupled to the processor via various means as
is known in the art.
[1069] Headings are included herein for reference and to aid in locating certain
sections. These headings are not intended to limit the scope of the concepts described
therein under, and these concepts may have applicability in other sections throughout
the entire specification.
[1070] The previous description of the disclosed embodiments is provided to enable
any person skilled in the 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.

[1071] WHAT IS CLAIMED IS:



and the generic principles defined herein may be applied to other

enbodi nents without departing fromthe spirit or scope of the invention.
Thus, thewproamens7 i nvention is not intended to be |imte@Crasnhizsos

enbodi ments shown herein but is to be accorded the w dest scope consi stent
with the principles and novel features disclosed herein. [10711 WHAT IS
CLAIMED | S: WD 03/041287 PCT/ US02/ 348a8 17 CLAIMS 1. A nethod for
mtigating adjacent channel interference (ACI) in a 2 wreless

comuni cati on system conpri sing: e AN i ng a presence or absence of AC
in each of one or nore frequency 4 ranges in a pre-processed signal
conprised of a desired signal conponent; selecting a particular filter
response from ANDNGA aypihYh akdrt ﬁﬁit?éatiﬁgsé“d'ﬁﬂeﬁt fehhdRl infrfeRBBONRET) lased on
the determ ned presence or absence o & in each of the one or nore

f r equ@ncywirelaspa®mmannicagion isystem; sognprisengdr e- pr ocessed signal with the
selected filter response. 2. The t hod .o laim 1. wherein t ence or
absence of AC éqtqm[uﬁgg a2pr5§e§‘-°f)r°6@g§e§]58 °£i/g(r:|1§1n F%Lodeftcg}emrnegreb%%‘ﬂllﬁ)ﬁrn? ring
the pye- pLAsRSE 8Prép@datsed\bithal RoMPSRETH dVdesiéd sigiedl @6inporient;i | ter for each 4
of the one or nore frequency ranges, and determning the presence, or
absence of ACIselasting erparticdarefiisy Teapryse Fpse dMORs & Plgrality ok pessiRle JHisr from
t he reaspecti i q : [ rein the
pr ese oo 1opoliiisat S i Pahinpd Bregere o Wbtk MENCE b Lt BFF

det er m nedokyiembhdyatngey; @l energy of the filtered signal fromeach AC

detection filter, and 4 conparing the. estinmate ner for each AC
det ecBi on fi | tikeringdhee-proces { Y tt]ﬁergeie}?fﬂ%&ﬁt%%%%ﬁ‘?‘ t he presence or

absence of ACI in each frequency range is 6 determ ned based on a result
of the conparison. 4. The nmethod of claim2, wherein each ACl detection
filter is inplZzmentEe methad of clramdhagkeréin| the preséice Thabssnch od ASFL @l them 2,
wher ei,n each ACI detect.iqgn filt has a response 2 approximtely matched
to a €pediFAOWE isf%‘a%lfaf’tﬁ W&‘?E’?’n the frequency range being detected.

filtering the pre-processed signal with a respective ACI detection filter for each

4 of the one or more frequency ranges, and
determining the presence or absence of ACI in each frequency range based on a

6 filtered signal from the respective ACI detection filter.

3. The method of claim 2, wherein the presence or absence of ACI in the
2  pre-processed signal is further determined by
estimating an energy of the filtered signal from each ACI detection filter, and
4 comparing the estimated energy for each ACI detection filter against a
respective threshold, wherein the presence or absence of ACI in each frequency range is

6  determined based on a result of the comparison.

4. The method of claim 2, wherein each ACI detection filter is implemented

2  asabandpass filter.

5. The method of claim 2, wherein each ACI detection filter has a response
2  approximately matched to a spectral profile of the ACI in the frequency range being
detected.



WD 03/041287 PCT/ US02/ 34808 18 6. The nmethod of claim 2, wherein the
pre-processed signal is filtered wwth 2 two ACl detection filters for AC
at an uppwpo obandsedge and a | ower band-edge of the desir@dTaiSgnadsos
conponent. 7. The method of claim®6, wherein each ACI detection filter has
a response 2 that overlaps a respective band-edge of the desired signal
conponent. 8. The nethod of claiml1, rein the presence or absence of AC
in the 2 pre-processed signal is determned via signaling. 9. The nethod
of claim1, wherei nThéimethodrodicidiy 2)fwlposs it Iﬁefﬁrédewedrmbiss@lﬁere&wahe

provi ded by a plurality of se of fllter coefficients hod of
claim A&p rﬁlefeﬁﬁmb%[ﬁ?rélf?pt éééfit & pppfbandefigs ar@o%hwe& IR §ng23§$51€ for a
finite i IR) filter. 11. The nmethod of claim1, wherein

t he plurgﬁ%x%&sgﬁ%§§§§8 éEfllter responses 2 include a first filter
response selected for use if ACl is determned to be present at an upper

band- edge of the de red._si.gnal .cq nent 2, net f claiml,
wherein the pldrali b hﬁgg’g L’]‘t“@ (’IPTB‘{%FE‘?H F@i‘p%g g‘geal?n'r}ﬁ%rgﬁ%aéesg‘é‘lﬁ?nd
filtery r egRERaSIpSh RGh&MvE Bﬁndléﬁge'cffﬂ?@esiréd @k@hﬁrcmngs&er&o be present at a

| ower band-edge of the desired signal conponént The nethod of claim1,

wherein the plurality of possible filter responses 2 include a third

T uemer Coeon Eace SRt AR ortiRnl | Gt BEbT kBB AL EP R kAL POt h

an upper band- dés re conponent .

14. Tihe nﬁ%gﬁécééiedcd@iaMSllstehﬁﬁfeﬂlvm§1§1@lﬁgur ality of p055| bl e filter
responses include a fourth filter response selected for use if ACl is
determ ned to be absent from the pre-processed signal. WO 03/041287

PCT/ US02/ 348080, 19 36, g WL 10{ufckalh MclplulthIE) 6 SRRl sbdpBnilstr al i ty

of possible filter responses i1s erlve to ma

si gnal2 t cam @rewddatily a pluenlityes fsetssofifdter codftidils. based on a respective

hypot hesis for the ACl in the pre-processed signal. 16. The nmethod of claim
15, wherein each hypothesis is indicative of a 2 hypothesized |ocation and

spectral profiijg fofnd hembPlofichihle wﬂfeﬁ‘eﬁrﬂ’ﬂ%&ﬂ&@ﬁ@ o‘ﬂsﬁﬁfﬁf filéef codffibRhddod for
mtigating adjacent channel interférence (A in a

2 are for a finite impulse response (FIR) filter.

11. The method of claim 1, wherein the plurality of possible filter responses
2 include a first filter response selected for use if ACI is determined to be present at an

upper band-edge of the desired signal component.

12. The method of claim 1, wherein the plurality of possible filter responses
2  include a second filter response selected for use if ACI is determined to be present at a

lower band-edge of the desired signal component.

13.  The method of claim 1, wherein the plurality of possible filter responses
2  include a third filter response selected for use if ACI is determined to be present at both

an upper band-edge and a lower band-edge of the desired signal component.

14. The method of claim 1, wherein the plurality of possible filter responses
2  include a fourth filter response selected for use if ACI is determined to be absent from

the pre-processed signal.



2 system conprising: pre-processing a received signal conprised of a
desired signal conponent; 4 filtering the pre-processed signal with a
respect i WeOAGh4d8t ection filter for each of one or nore PCEJBENEAB0s anges;
6 determining a presence or absence of ACI in each frequency range based on
an estimated energy of a filtered signal fromthe respective ACl detection
filter and a 8 threshold; selecting ggoarticular filter response from
anong a plurality of possible filter 0 responses. based on the determ ned
presence or abs®nceThd mAfblodiof daiahl ofhedem eavh adrthe phuradityrogqossible filtarges,

wherein the plurality of possible fjlter. responses are prQyi 12 by a

D1 ur al3 ¢ yegonse i darived to U TB iR TR oriedisd GRE R erPE ST PasehoRy e

(FIR) fil R i ; t DhBs ignal with the selected
&Fers%ecgl@g @aﬂz\ésgrsrefp the 4{3 RiEe g@%@@&g‘éﬁ SN

filter response. ti ng adj acent channel interference
(ACl), conprising: 2 filtering a pre-processed signal, conprised of a

of “one or oy el r equin bt ES VR g EREESy Sngerive f 8 S0
si gnalp f remeafehedMdcasi AfltspRrH itp{dfﬁé For tEO KPR A8 ptdlsrotsdstdBigaal. ener gy for

each ACl detection filter against a 6 respective threshold; and providing
an indication of a presence or absence of ACI in each frequency range 8

based on a result of, t .ison. 19, E i Y upl ed
Co o digital ofbna AgraieERrRIibag ahen B el SERU Y YECDMRIT
digitd igkenebpising: WO 03/ 041287 PCT/ US02/ 34808 20 filter a

pre-processed signal, conprised of a desjred signal conponent, with a 4
respective adj BEaNOcesHBmA&celvse signakcompuisehef § desged SNl PoMbopeRt f or each of

one oy nore fﬁﬁ&ﬂ?‘ﬁg gfeg@%@és'se@sigﬁél%m S PeRIVRSARCHOANBIRRGEr &fchACI TN

each frequency range bas on an “estimated energy of a filtered signal
fromthe ofaspectiore fid@lendetanges;on filter and a 8 threshold; and filter the

Brong 68 pt ur al S BREGGEPBIES P1 FRGHH bbh el SEERTGy oHE Hoee P fed
presence Qim Al eRGey OF o herkd s8aGh i LI RP&LIVE ATI etbbRAUAREY afiRIES.
8  threshold;
selecting a particular filter response from among a plurality of possible filter
10  responses based on the determined presence or absence of ACI in each of the one or
more frequency ranges, wherein the plurality of possible filter responses are provided
12 by aplurality of sets of filter coefficients for a finite impulse response (FIR) filter; and

filtering the pre-processed signal with the selected filter response.

18. A method for detecting adjacent channel interference (ACI), comprising:
2 filtering a pre-processed signal, comprised of a desired signal component, with a
respective ACI detection filter for each of one or more frequency ranges;
4 estimating an energy of a filtered signal from each ACI detection filter;
comparing the estimated energy for each ACI detection filter against a
6  respective threshold; and
providing an indication of a presence or absence of ACI in each frequency range

8 based on a result of the comparison.

19. A memory communicatively coupled to a digital signal processing

2  device (DSPD) capable of interpreting digital information to:



20. A digital signal processor conprising: 2 an adjacent channel
interference (ACI) detector configured to determne a presence or absence
of ACI i rweaslk4087 one or nore frequency ranges in a pre-pPOTAssRssost si gnal
conprised of a desired signal conponent; and a selectable filter configured
to filter the pre-processed signal with a particular 6 filter response
selected fromanong a plurality of possgible filter responses based on the
determ ned presence or absence of ACI I n each of the one or nore frequency
ranges. 21. A fikeei pesppresaksigng, eppprisadus © degired signgl cOmpezens, With a
determ ni ng a _presence or absence of .agent . chann interference (AC)
in eaéh olfegEﬁ?é‘P’B raaﬁ‘ﬁ‘?lﬁ ﬁ%ﬁgﬁ?{%@%ﬁé@ﬁetﬁcmgﬁf elégic(i’uoéqn&noil NSnpri sed
of a 4 dgshj.fey #inggal conponent; and means for filtering the pre-processed
signal with a particular filter response 6 selected fromanong a plurality
of possi bl e fileteminespueses: taskdnemof A€Idpteaenfmeuency rargsrhpscdonasence

of ACI in each of the aqne_.or re fr.equency ranges LA.receiver. unit in
a wrel es%s%&ﬂtr‘?fﬁﬁ’il?fﬁi’iogr‘? gg?ﬁ@%ﬂg‘]@ A9 Sl?eh FSprt ef‘?%]r%le?tgﬁ% nu(ﬁl P ahA gur ed
to pre prosRisidaanecei ved signal conprised of a desired signal conponent;
4 an adj acent channel interfer ence (ACl) detector configured to determ ne a
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receiver unit of claim?22, wherein the selectable filter is )
a selectable filter configured to filter the pre-processed signal with a particular
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6 filter response selected from among a plurality of possible filter responses based on the

determined presence or absence of ACI in each of the one or more frequency ranges.

21. A receiver processing apparatus comprising:
2 means for determining a presence or absence of adjacent channel interference
(ACI) in each of one or more frequency ranges in a pre-processed signal comprised of a
4  desired signal component; and
means for filtering the pre-processed signal with a particular filter response
6 selected from among a plurality of possible filter responses based on the determined

presence or absence of ACI in each of the one or more frequency ranges.

22. A receiver unit in a wireless communication system, comprising:
2 a front-end unit configured to pre-process a received signal comprised of a
desired signal component;
4 an adjacent channel interference (ACI) detector configured to determine a
presence or absence of ACI in the pre-processed signal in each of one or more

6 frequency ranges; and



2 inplenented as a finite inpulse response (FIR) filter, and wherein the
plurality of possible filter responses are provided by a plurality of sets
of filterwomahii2gi ents. 26. The receiver unit of claim 22PCEES0Z34308 he
selectable filter is 2 inplenented as an adaptive filter having
coefficients that are adjustable to provide the plurality of possible
filter responses. 27. A termnal conprgsing the receiver unit of claim 22
28. A base station conprising the receiver unit of claim22. 29. A receiver
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frequency ranges; nmeans tering the pre-processed signal with a
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2 one or more ACI detection filters configured to filter the pre-processed signal for

the one or more frequency ranges.

24. The receiver unit of claim 23, wherein the ACI detector is configured to
2  determine the presence or absence of ACI in each frequency range based on an
estimated energy of a filtered signal from the respective ACI detection filter and a

4  threshold.

25. The receiver unit of claim 22, wherein the selectable filter is
2 implemented as a finite impulse response (FIR) filter, and wherein the plurality of

possible filter responses are provided by a plurality of sets of filter coefficients.

26. The receiver unit of claim 22, wherein the selectable filter is
2 implemented as an adaptive filter having coefficients that are adjustable to provide the

plurality of possible filter responses.

27. A terminal comprising the receiver unit of claim 22.
28. A base station comprising the receiver unit of claim 22.
29. A receiver apparatus in a wireless communication system, comprising:
2 means for pre-processing a received signal comprised of a desired signal
component;
4 means for determining a presence or absence of adjacent channel interference

(ACY) in the pre-processed signal in each of one or more frequency ranges; and
6 means for filtering the pre-processed signal with a particular filter response
selected from among a plurality of possible filter responses based on the determined

8 presence or absence of ACI in each of the one or more frequency ranges.



