WO 01/ 76088 PCT/ US01/ 10464 DYNAM C ADJUSTMENT OF SEARCH W NDOW SI ZE I N
RESPONSE TO SI GNAL STRENGTH 5 I. Field of the Invention The invention

rel ates twowi/r@Bess communi cations systens. | n particul arpct/isol/iomeaent i on
relates to dynam c adjustnent of search wi ndow size used by a renote unit
to search base stati ons, in response to a signal strength of a preferred
base station, a w reI ess communi cation system 10 |I1. Background of the

ni €5 and *mi {ﬁﬁé%@é”{%%wﬁ%&ﬁ?@k&ﬁ@ﬁ@%#ﬁfm of a

terrestrial wreless communicat igqyssENAINSTRENGTHEe renote units 10A, 10B
and 10C and two base 15 stations 12. In Figure 1, the three renote units
are shown as a nobile tel ephone unit installed in a car 10A, a portable
conmputer renote 10B, and a fixed location unit 10C such as m ght be found
in awreless local |oop or neter reading system Renote units nay be any
type of gommugi cat 'P@é]d% lﬂelﬁ%lﬁoﬂs for exanple, hand- held personal

comuni cati on syst portabl e data units such as a personal 20 data
assi stant, or fi xed‘hleon‘aetmon relateatouwirtlessseontimersicatisne systerasli Ingpazgieilprrthet

Figure 1 shows a forward link 14 fromthe base station 12 to the rempte
UNits 10 and dMYeBtER sates fodymamicadpimens Oﬁé%?fbwu}ﬁot’”é‘%‘lsﬁéﬁ’ﬁ’ﬁée‘B%’ém“
stations 12. g %&Eaﬂo&eam&@&rﬁswaa HAY sfu%ngtn%flaqﬁ@feﬁwws@%noﬁvlﬁr the
wi rel ess channe can be acco ed usi ng one of a 'variety of nultiple
access techni queseles%&ommmhnahansystdmte a large nunber of users in alimted
frequen@/ spectrum These nmultiple access techniques include tine division
mul ti pl € access (TDMA), frequency division nultiple access (FDVA), and
code divi sion | t il Lo e Sthe (iFE An industry standard for CDVA is set
forth in the A/EIB% Tgﬁt Jrclpm gtanb@%nd entitled "Mbile Station - Base
Station Corrpatl bi | iA wislean damchuhati®uayste30 ndydeniircie bauldplSpematt Spscindum
Cel | ul ar System' Tl AI EIA/1S-95, and its roge lé%‘gcol | ecti velé referred to
here as IS 95)mulliplg bagsstatigns. (ffg%ll(?ﬁe@?]éﬁ 5 AR RER PR teprestrlahicdesser e n
in their entir [ td efoN "R ® 106988 two b
BCT/ USDL/ 1046 XS&%Dunﬁ%ﬁbﬁ s98&h Wit AWERTERGe CHRESION, wo base

15 stations 12. In Figure 1, the three remote units are shown as a mobile telephone unit

installed in a car 10A, a portable computer remote 10B, and a fixed location unit
10C such as might be found in a wireless local loop or meter reading system.
Remote units may be any type of communication unit such as, for example, hand-
held personal communication system units, portable data units such as a personal
20 . data assistant, or fixed location data units such as meter reading equipment. Figure 1
shows a forward link 14 from the base station 12 to the remote units 10 and a reverse

link 16 from the remote units 10 to the base stations 12.
Communication between remote units and base stations, over the wireless
channel, can be accomplished using one of a variety of multiple access techniques
25 which facilitate a large number of users in a limited frequency spectrum. These
multiple access techniques include time division multiple access (TDMA),
frequency division multiple access (FDMA), and code division multiple access
(CDMA). An industry standard for CDMA is set forth in the TIA/EIA Interim
Standard entitled “Mobile Station - Base Station Compatibility Standard for Dual-
30 Mode Wideband Spread Spectrum Cellular System”, TIA/EIA/IS-95, and its
progeny (collectively referred to here as IS-95), the contents of which are

incorporated by reference herein in their entirety. Additional information concerning



a CDVA comuni cation systemis disclosed in U S. Patent No. 4,901, 307,
entitled SPREAD SPECTRUM MULTI PLE ACCESS COMMUNI CATI ON SYSTEM USI NG
SATELLI TBV@RI/TE@RRESTRI AL REPEATERS, (the 307 patent) assPQnedol/togedt he
assignee of the present invention and incorporated in its entirety herein
by 5 reference. In the 307 patent, a nultiple access technique is

di scl osed where a |l arge nunber of nobil e2tel ephone system users, each

having a transcegj , _conmuni.cate through has tatio usj ng C}DIVA pr ead
spect rum cormmiht b&f“g GAMBIUGHAIEN SytEm ‘s(%ﬁfao??gdﬁﬁégi gﬁe‘ftgg?m‘ﬁ{’fﬁe%o diegtét? ed
in the " 307 pfﬁﬁ{ﬁmf SpECTRUMANYODTRIES ACCEYST COMOIUNRNI BN XY STEM
techni ques used I1n W reless comruni cati on systens such as TDMA and FDMA
For exanpl e, INNGSATELLITEOR TERRESTRIAPREFEATERS bghe 136U pattnthastigmpdde
times, thereby permtting_an increase in system user capacity. )

Addi tional |y, ‘odee aisigneRRl (e RSeRI<EVRioRi 4 iprRIpargied; i) it PRIBPRNRETER Whe
terrestrg al cgg@%ke'to be overcone by mtigation of the adverse effects of
mul tipath, 15 e.g. fading, while also exploiting the advantages thereof.
In a wirel ess comminitbat3tinpayst ammultipki geeds teehhiqueaisedisdeasedrwherdiashrgect

propagation paths as _ it propagates between base stations and renote units.
The nulti pat Augtshaf meBHe feleRiipng yYSteiE Ustiar sach diaying; L Wansreivefe communicale

channel prese i i Y . .
characteristi gﬁ%]p g%b%éﬁgtt%tgdgltgﬁlsg%a%?g&%%g S? ﬂéetfu?rP Fré ?ﬁ?’feegt grIlpﬁltgrn %1 'uc%h in a
signal that i ChManswdulagdn tdehoigges tikelosduainnit .30F0pateexafifqrl reanyi ddvantageteal

inpulse is transmtted qQver a multipath _channel, the received signal
appear slhs a SVeeahromopypden techpigheselised Hm MESESP COIMUNATAtPR SY§iEME Plp"iw

channel ist a t @mgr)n i RYthE FHR et i A1
attenuation fgi}%l\cl)lr%. E@O@@Qa%ﬁg&%ﬁ)@n I eaﬁél rrputlhse I et?gérﬁg%n&%ted bce):ver a
mul ti pat h chanaskd makipleptinee, dieréty périttmgean éncredse eiansytenpulsse sageier al | y
has a different signal strength_than other received pulses. Yet ar}ot her

char act eri st i AUHIREYmYFE | PatPNnaticbniapes PRERI4RH psifl PreRlgmy Tt He
channel may C &l Qhérfn%f e &%tﬁﬁ){ %1?%%&?1:%)9 he & ersg f nidlti

. , h,
ideal inpulse 1s transmtted over a channel , eac Sul se of the
recei vets st r egnfafing)whslealsgenplotingthb advaataged thereefit phase t han ot her
received pulses. 3Q In the wireless channel, the nultipath is created by

reflection of the Ifgniireless SAMIREHCRHEPR SY§tEMy ReSIER)iPdh VRl syem! distingto;
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multipath signal generated by the characteristics of the wireless channel presents a

challenge to the communication system. One characteristic of a multipath channel is

20 the time spread introduced in a signal that is transmitted through the channel. For
example, if an ideal impulse is transmitted over a multipath channel, the received
signal appears as a stream of pulses. Another characteristic of the multipath channel
is that each path through the channel may cause a different attenuation factor. For
example, if an ideal impulse is transmitted over a multipath channel, each pulse of

25 the received stream of pulses generally has a different signal strength than other
received pulses. Yet another characteristic of the multipath channel is that each path
through the channel may cause a different phase on the signal. For example, if an
ideal impulse is transmitted over a multipath channel, each pulse of the received
stream of pulses generally has a different phase than other received pulses.

30 In the wireless channel, the multipath is created by reflection of the signal
from obstacles in the environment such as, for example, buildings, trees, cars, and

people. Accordingly, the wireless channel is generally a time varying multipath



3 channel due to the relative notion of the structures that create the
mul tipath. For exanple, if an ideal inpulse is transmtted over the tine
varyi ng mbvi/pash channel, the received stream of pul sesPChargew4ddn ti nme
del ay, attenuation, and phase as a function of the tine that the ideal
inpulse is transmtted. 5 The nultipath characteristics of a channel can
affect the signal received by the remote unit and result in, anong ot her

things, fading of the signal. Fading is the result of the phasi nq‘

char act eri st i chayiel dye torfhet fefasivp reeizamned the Atrpetyees dbatuareatquienmulipah. pEeth
vectors add de tinvel. i el di 2cel V. signal that is. Ll er  in
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transmtted 1QGhd Recenigh stretifdl dfi PAE Haasdein Mayidely! WleRatibs, AMacpiase e o i r st
path has an attenuation factor of X dB, a tine delay of S wth a phase

shift of O radbegion of it tmethabdendeal papHsthigdraasmistedenuat i on factor of X dB,

atine lay of S w,th a. se shjft .of + it o radi@an nQ_sikanal i
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anplitude and tRPR@fIS EniP BRBRsulE 81) @RlonL deHer NG fdarr%L@nthé 8GhA0 Fhghawe 15 a
severe negative effect on the perfornmance of a wirel ess conmuni cation

system A CDMaesdinefuthe phasinghchayaptesistics ob pei mitliipathfahanngde rdnfadgnodcnrsawhen

mul tipath environnent. . For .exanpl the. forward |.ink an everse | ink

C anar ! o o monIREE rectary R RTBicvelh Sisl 08 SLeeibatl s 208 IR SLGalHnE. e
PN modul at i on aalpliavde thieeitigRiydididubleveidr. Mo tekRapR iF AimNwave Rf trdnditgane
signal to be separately received 20 through the use of a "rake" receiver

desi gn.10 n a rthicagh eouiltipath chanoel kavingetmo pethshwheraithedist path Hasandaiieauaton

el ements can he assign to an, j ndi.vd dual | tipath jnstance o a signal .
The Gemmdut at AF R o Tmfdels it MR st SR et ORI el eie Rt o
generate a conyj i : I fo 1 ] : i | o1ad n

Tt thde .t ogauii of afBiflriof Mittor @it Bl o bR Ay r Bith 2 pRABITE O089° o
I n a conmmuni cahdians, ay Sigaal Basegdvahattthe outptusf the dhhaimd diecause theCMAsighds, 95,

each of the nultiple base stations transmts a pi|lot signal having a conmon
PN sequence. Pedgrapalamplitude;agd oppasismhase. eanselsiach pther. ghbys, fdingamay havej e

from ngj ghbori . i é'%ﬁg i O i St i shed
from onfez:J anot ﬁesr@ 965?%%?3& ?felc%r%?’ 2 tﬁé;Pt : taﬁgbﬁ%ﬁg‘?leggétcﬁﬁng?aﬁﬁag%rﬁéyr%%’e{' uni t
may receive a vari et CDNMApidnohurdCatingsyaiem fsraptintizdd faplopekadss is taahulvipath
Usi ng a copy of the PN sequence produced by a |ocal PN generator, the
entire PN spacBvigngnt Eanexample.ghe forwardlipk and severse ik signele ame opduiated

PCT/ US01/ 10464yith a high frequency pseudonoise (PN) sequence. The PN modulation allows the
many different multipath instances of the same signal to be separately received

20 through the use of a “rake” receiver design. In a rake receiver, each element within a
set of demodulation elements can be assigned to an individual multipath instance of
a signal. The demodulated outputs of the demodulation elements are then combined
to generate a combined signal. Thus, all of the multipath signal instances must fade
together before the combined signal experiences a deep fade.

25 In a communication system based on the industry standard for CDMA, IS-95,
each of the multiple base stations transmits a pilot signal having a common PN
sequence. Each base station transmits the pilot signal offset in time from
neighboring base stations so that the signals can be distinguished from one another at
the remote unit. At any given time, the remote unit may receive a variety of pilot

30 signals from multiple base stations. Using a copy of the PN sequence produced by a

local PN generator, the entire PN space can be searched by the remote unit. Using



4 the search results, the controller distinguishes pilot signals from
multiple base stations based on the tine offset. In the renote unit, a
control | avobs7408%d t o assi gn denodul ati on el enents to thePCrvadl/misdde

mul tipath signal instances. A search engine is used to provide data to the
5 controller concerning the multipath conmponents of the received signal.
The search engi ne neasures the arrival ti e and anplitude of the nultipath
conponents of a pilot signal transmtted by the base stations. The effect
of the mul ti pdht sexgh rresisnthe gentraller glistayguishesn ailota pignalp dfrerat muliipih dpse
transmtted by a co n se. ign is very simlar because the signals
travel throughSteﬁl]l?tgS %fn%ogﬁlfnth@%%g%at he sanme tinme. 10 Therefore, determ ning

the nultipath envi npmeemote @if, @ebnt@slld Rused kdissindlalodalationelene® to the
controller to assi ?n denodul ati on el enments to the data channel nultipath

si gnal i nst ariyedablermaltinaty $anad nftansesl eAcsepich@sginpds Wigditp paevide datpodéet s of

the pilot signal of base stations i.n the proximty of the r e uni.t by
sear chi my ¢ hr SQBIoLE seraRted i ifbalsCeemberintisaths fesived e felhCralty « ne
energy of the ebinetmédsaredithd ¢V Bheaindedsplitide bhdenAhiPhthadontPinents oEtas-
The controller éevaluates the energy associated with a potential offset,

and, if it exqéletisigealtiansmsitied By theshase pationss iThesffecteafvliimattipath eveneament t o

that offset. A t hod and, a rat us .of .denod i on_ el enent assi gnnent
baaed” on searur PostoaH AR B XAEsigha CRIREM R B Bine NI 38, 165
entitled 20 DRV AThE HeENEMTs ASSEICHYENT HN S SEEMeCAPARY o time.
RECEI VI NG MULTI PLE SI GNALS, (the " 165 patent) assigned to the assignee of

t he prelknt i rkhsraforendetérinuing tie mhblipstheenvicampnt § 3ffesy on she pifot signal ghowts
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deci bel s (dB) .jnsthiRediori zontal axis represents the delay in the arrival tinme

of a signal instance due to nultipath delays. The axis (not shown) going
into the page repr dderscarch engigerdatermines theemultipath eompeaents of Kiee pitottsignatsonmon

pl ane of the e has arrjved at .th enpte unit at a.co n.tinme but has
Been ¢ ransmi ¢ (RHoeyatione mhHEgep gt i Rndie by rertifig rpdn # SRl
spi ke 25 27 hag gbfeaﬁﬁlmoﬁsewaﬁd kel tRabder@nst thbpref Qrmil eeddivelitab eath
different tine delay, a different anplitude, and a difféerent phase
response. The ofithe dotehteal N offsefnalThe piokbrglleregyabtentthel chgrgy pidoertePwitRa ar e

representati V%o?efntig] osst\ét? Eir?d,thteixge%Eip a%‘r\e/ghro%] rzrigsri]éﬁs aAsi él'}larl) idgr?llodﬁigttl)(%lnelement
to that offset. A method and apparatus of demodulation element assignment based
on searcher energy levels is disclosed in U.S. Patent No. 5,490,165 entitled
20 DEMODULATION ELEMENT ASSIGNMENT IN A SYSTEM CAPABLE OF
RECEIVING MULTIPLE SIGNALS, (the ‘165 patent) assigned to the assignee of
the present invention.
Figure 2 shows an exemplifying set of multipath signal instances of a single
pilot signal from a base station arriving at a remote unit. The vertical axis represents
25 the power received in decibels (dB). The horizontal axis represents the delay in the
arrival time of a signal instance due to multipath delays. The axis (not shown) going
into the page represents a segment of time. Each signal spike in the common plane
of the page has arrived at the remote unit at a common time but has been transmitted
by the base station at a different time. Each signal spike 22-27 has traveled a
30 different path and therefore exhibits a different time delay, a different amplitude, and
a different phase response. The six different signal spikes represented by spikes 22-

27 are representative of a severe multipath environment. A typical urban



WO 01/ 76088 PCT/ US01/ 10464 5 environment produces fewer usable paths. The
noi se floor of the systemis represented by the peaks and di ps having

| ower enav@yi/fesel s. The task of the search engine is torCOER/Toyest he

del ay, as neasured by the horizontal axis, and anplitude, as neasured by
the vertical axis, of signal spikes 22- 27 for potential denodulation 5
el enrent assignnent. Note, as shown in Fi gére 2, each of the mul ti path peaks
varies in anplitude as a funcgtlon of tine as shown by _the uneven ridge of
each nul ti pat W“ﬁ’é%‘?&ner}tnprpﬂ\é"esl eker atsable natt owhhe t“Hb“‘Feﬂ%ﬁre ﬁd hersp¥eme nges
inthe nultip

di sappear andE}E \?v&glgétah ar éa(l;r@ gg?g Sé‘g%ﬁ“?néw%oé‘ﬁ‘fégé‘f‘geg%?s@%%fﬁgéa%h peaks
are likely to engingés tooideitifgtheodeld), as meatuwwedbyhdehopieahtal axgand iamplitude, as
Typically, the operation of the search engine is overseen by a controller.
The control | dReasuifehydde (1EiIcsb axienob HENHeSPIs e 7t o RRimtial depodlatisy

of fsets,sreferjed. . taf% e& search window, that is likely to contain one or
more mul t| path Si gna %ﬁj S 15 suitable for assignnent to a denodul ati on

el enent. For each qidtseds,showe i Eigued12, eopiofiehs mpbipath pdaks eadesgy aniplitedend

of fset back to the controller. Denodul ation elenents nmay then be assi gned
by the cont r ol3F @rfupefianief tiyae AS shayuhby theceneygn fige §feﬁ4céﬁn“1élﬁg‘hrﬂ§a'fl Ipthet he

timng refere r i t he
dont 111 o pati R e Shdl e RE B RlS; thnfle R pilpl' R 0180 hee |
it then 20 tragtadéddinenatde, atuliipash @eaksvdisdppedr axdnicmopdths augredtyd as Gime
until the path fades awa until the denodul ation elenment is assigned to
anot herlbat h Pyogressee oMlﬁteﬂqﬂé peakaqre, Gikely tagacrae teggter RRORIrdpig 3 Bikds Beak
gi ven geographigcalgrea is assigned a sequence offset of a conmon PN pil ot
sequence For "exanp ‘e, according to IS-95, a PN sequence having 215 chips

(i.e., one bit in tTypicEly skeomnaiin Gnhe scapthadngitg ievedryeeddy2bcombroller. The
mlliseconds (ms) is transnmitted b?; each base station in the system at one
of 512 PN se§aBflier spmawnds the sqassh epgingitgsiep thisughy  dehef kN ofistigreterred

operat i on, « 1% 123 cath ARRS RIS HRUYDEOhEANSIE o kBF Al BhurchanRbptl of

can be used by € renote uni’t ase station as®wel

ot her fimcti orsﬁl,tatﬂucfdsr assignafene xa mpdéanodigdtiohnelemeg. Fbeenohl bifgat the search
environment the renpote unit is operati r:]g in and synchroni zati on of
remote unit ticABIAG TERPIIshEICHSERYs ttafionpth affsal heck Mhengoqtmllﬂ a|Df;mMatm or

any other sit %%Me%& PA’Q}? theh € ags?g{%rdq)yl{né onﬁ?cﬁlek Rthe paths identified by the search

engine (i.e. the timing reference of their PN generators is aligned with the timing of
the identified path). Once a demodulation element has locked onto the signal, it then
20 tracks that path on its own without controller supervision, until the path fades away
or until the demodulation element is assigned to another path by the controller.
As noted above, each base station in a given geographical area is assigned a
sequence offset of a common PN pilot sequence. For example, according to IS-95, a
PN sequence having 2 chips (i.e., one bit in the PN sequence) and repeating every
25 26.66 milliseconds (ms) is transmitted by each base station in the system at one of
512 PN sequence offsets as a pilot signal. According to IS-95 operation, the base
stations continually transmit the pilot signal which can be used by the remote unit to
identify the base station as well as other functions, such as for example, determining
the multipath environment the remote unit is operating in and synchronization of
30 remote unit timing to the base station timing.
During initial power on, or any other situation when the remote unit has lost

a pilot signal such as when performing a hard hand-off to a different operating



a pilot signal such as when performng a hard hand-off to a different
operating WO 01/ 76088 PCT/ US01/ 10464 6 frequency, the renote unit

eval uat ewabi/7qpessi bl e PN of fsets of the pilot PN sequenceCT/USypiosal |y, a
search engi ne neasures the pilot signal strength at all possible PN

of fsets, proceeding at a neasurenent rate that produces an accurate neasure
of the pilot signal present at the corresépondi ng offset. Proceeding in

this manner, the 5 search engi ne determ nes.the PN offset a e stations
whi oh a6 geograBRTalt s B ExdoHER D) BSHie BNGlizPisit Rt BiotARPRIBHESwL 1
this manner c efigint BB ARE G100 sighil LirSRRAPRESIIT Sosh

seconds depenwﬁgﬁgg’ ?&gmgﬁaen%lgl cor?di tgi ongﬁ Odlf}glﬁhggz;cqui gi ?}IO%S%‘P%?EN
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detrinmental to.the renote unit operation, a 1?‘nno,yitgg to the user

, ? may_  be
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environnent. Al so, each base. station has a different PN offset from.the 15
PN reference 3®m mf@?dwémﬁ&ﬁw@ﬁ X f%@%@@%@@@%ﬂl%?ﬂ Hie gpRnst £eRdidons
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mul ti pl e base signal is dasinienta $s thgmemgte wi@ropdratiah o edyeenineyiagpe teriset el y.
In a typical CDVA conmyni cati on system renote units sporadically 20

est abl i Yhes bithaiemots fhal ~conmuni cations with a base station. For exanple,
a cellular tel ephgng, £ §HRLNS ah Bk ndepotti bffm%f;&ce%rthmlgn%t&u _Yign no
call is in process.”However, to ensure that any nessage directed to a

renote unit i growpseaifvedks 3082 raedBiderepresentcatsnmisstons | fyomtthiee adiffetehe base
comuni cati on channel even i it idle. For exanple, while idle, the

ileit is
remote unit nBHIPBYsAE ﬁ'éo%\ﬁ’(imlanaliffﬂm EMANRASE SBHOR sighnk HECHENCEs 3 (HHETBR t o
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continues to consune power to sustain the elenents necessary to noni

for sigmals fPdhreférendecsdde Biwaf thereontrdierymayesabdor awet dSPNreffsperdoabimnding ar e

powered by an internal battery. For exanple, personal comunication system
B‘g}ﬂ)%de‘?%ﬁg

(PCS) handset $0 seareh #indosys foxany,of the ide Faene d Thisnallosn®e Fpneen of
oY Sty Db BRARAE ik T S ASG5 S 6
demodulation elements appropriately.

In a typical CDMA communication system, remote units sporadically

20 establishes bi-directional communications with a base station. For example, a

cellular telephone remains idle for significant periods of time when no call is in

process. However, to ensure that any message directed to a remote unit is received,

the remote unit continuously monitors the communication channel even while it is

idle. For example, while idle, the remote unit monitors the forward link channel

25 from the base station to detect incoming calls. During such idle periods, the cellular

telephone continues to consume power to sustain the elements necessary to monitor

for signals from the base stations. Many remote units are portable and are powered

by an internal battery. For example, personal communication system (PCS) handsets

are almost exclusively battery-powered. The consumption of battery resources by

30 the remote unit in idle mode decreases the battery resources available to the remote

unit when a call is placed or received. Therefore, it is desirable to minimize power

consumption in a remote unit in the idle state and thereby increase battery life.



unit when a call is placed or received. Therefore, it is desirable to
mnimze power consunption in a renote unit in the idle state and thereby
i ncrease vwabt/aoygs | i fe. WD 01/ 76088 PCT/ US01/ 10464 7 One pewmsolofo4¢4educi ng
remote unit power consunption in a comunication systemis disclosed in
U S. Patent No. 5,392,287, entitled APPAR%TUS AND METHOD FOR REDUCI NG
PONER CONSUMPTI ON IN A MBI LE COVMUNI CATI'ON RECEI VER (the " 287 patent),

assigned to the as nee of cf 5 present {enventl on and hereboy mcorgorat ed
inits entirety her éfr% USHESETPH THEPOVTEPBYIRN e ¢ SURHMGHE™ or
r edu0| Ng POWeIgy, é%@rﬂsi‘dnﬂlfséleﬁd' ih @.9.cpntf NB' &5,30p2Ra! bRGtled APRARANES TOND

(i.e. a rem)te unit which is not engaged in bi-directional commrunication
wi t h a base StMETHOD i FOR SREDSKING nPOWER &AINSUBHRHKIONUNIN  ApeMQBILEal |y

enters an "actjve ar es ta cel ves
messages on aqcﬁl}’%ﬁﬁ%&q&ﬂg&{ F'\)@i{] tb‘ﬁ 23{7 &0, aFﬂg‘?ﬁﬁeto PaSSHOFT Bgthe
bet ween 5 succes H(ﬁn@@&doYleanﬁttﬁFe%§11n<§o|f'§'or5t%m?ﬁ fts Whlidery PRSIy ARferdREC T YR
state. During't renote unit's’inactive state, the base’station does not
send any messdg&kpdtent & atchniqeerbiraediming pavdrivoughmpttonnaya st mmtss[aagamgt o]
other renote units {ggl t he systemthat are in the active tatB

di scl osed in the 2 gdle mpds,(e.5a premotes Ut Which, 15, 4L £nsaged sity 1deFﬁt‘é’ﬂ"ﬂ‘are

received by alcbpmﬁ%aﬁoﬂnmtﬁ 3 dalid TurdefoR) %‘Scﬁ%c%ﬁi' Ofn CRYET &R Rhffe Ui
"pagi ng channe Idle renote units within the base station coverage
area nonitor tpheodipdly egtecshann&ktivel'hetapgadinmeg oftacinat prepadisvicdedd i necdives ti me

dinmensign into a continyous ream of sl o c enmpte unit operating
in slott®d mod®SHAsES C8r& 1Y f%gﬁ@e}“m%tl@r GP@"\%ﬁ E‘Fl e fmeResind Retyeffed t o

It as active Qﬁic’ékﬁ%e%m%' Qbies, HRCremRRILAR e‘fﬂf@?%' “RENYEld Y THa EHet S
messages in nunbered slots, repeating the slot sequence, such as for

exanpl e, ever yerid®©® wlits mactl\hentatc tierbise siatidn dodsendt dehé angauessagys tartbat of a
base station, or if arem)tﬁ unit is initially powered o éﬂecommlcates
its presence femetegings aliqughilmay sendimessagesjpio E@FF‘%}“‘P‘ﬁé‘“H?& rséﬂefﬁ‘a[ @ 25
station is thgdasgke sdikistfe. Whi ch has the strongest pilot signal as
nmeasured by the renote unit. The preferred base station, along with a
plural ity of geogr ashdisdddeyd imédear* 2871patghlbarhasegsthlmebmadﬁasmessamsvlgch aresl| ot ,

or a plurality of slots V\nthlnthe{‘ spectlve ng channel s, for the
remote unit t &bt all TRBOls M tssWibhinothe Rass Sfﬁﬁ‘é‘“s‘l fage grea on a “paging

channel.” All idle remote units within the base station coverage area monitor the

paging channel. The paging channel is divided in the time dimension into a
continuous stream of “slots.” Each remote unit operating in slotted mode monitors

20 only specific slots which have been assigned to it as active (assigned) slots. The
paging channel continually transmits messages in numbered slots, repeating the slot
sequence, such as for example, every 640 slots. When a remote unit enters the
coverage area of a base station, or if a remote unit is initially powered on, it
communicates its presence to a preferred base station. Typically the preferred base

25 station is the base station which has the strongest pilot signal as measured by the
remote unit.

The preferred base station, along with a plurality of geographically near
neighboring base stations, assign a slot, or a plurality of slots, within their respective
paging channels, for the remote unit to monitor. The base station uses the slots in

30 the paging channel to transmit control information to a remote unit, if necessary.
The remote unit may also monitor a timing signal from the preferred base station

allowing the remote unit to align, in the time dimension, to the base station slot



30 the paging channel to transmt control information to a renote unit, if
necessary. The renpte unit may also nonitor a timng signal fromthe
preferredvbareost ation allowi ng the renote unit to ali gnpCT/uSti®4d4 me

di mension, to the base station slot W 01/ 76088 PCT/US01/ 10464 8 tim ng.
By aligning in the tine dinension to the preferred base station sl ot
timng, the renpote unit can determ ne when a pagi ng channel slot sequence

begi ns. Thus, .. knowijg when t i pg ch | . begi ns,. whi ch
Srots are assitnEs FhraERE b e AP P fiEr R prlemBe e Ediog b ripke. ©
repetitive paghdgnsdietnf!caf QHENER WHeno pASAS chandl §1BEsdBEARDe@ins e s S| ot

the renote unit is able to determ ne when 1tS assigned slots occur.
CGeneral |y, thé&nowmg ehemihe pagingcharnel sloseniiense degine, wilich elotshese bsssgned fert i on
is transmtting on the }ggtgi ?chan el1 in glots which arehnot 1withi n the
remote unit's it DEPRHIHEPtal WmPEr 9T19th a0 hedepsuftyefaging chamne! searsee Ohi t
does nots Moni tepfis T4l fiQ ﬂe@i,oﬁ'&r@alzﬁ sidtaieMehdo®d uR¥ it RB1PRSGets&tiBhd When its

mai ntai ning slot timng using an internal clock source. Additionally,
while in the iassighddwsbotsbedue. t he renote unit nmay renove power from sel ected
circuitry, such as, for exanple, circuits which. nonitor pilo si gnal s
transmtted by bas&%‘(‘"fﬂ”@yoﬂ? IFB‘.O&FeP‘?e‘HS Ehﬁ‘ﬁg‘@%cqvﬁ.s(tﬁ% ‘W‘lree‘l"% 2s¢c i ‘i‘l?ibfs

| ncl uding t e (388 flinSBEURE padiid Barinbin' 166N bl Thél0withiGh KHRGE urfils
transits to its 15 active sPaEe a short period of time before the next
occurrence of assigmsisiegnddhidd ot the ihifvtine srasmshd rampte @ntthivesnodi mensoratimingt he

renot e it applies power cjrcuitry. that. nmpnitors the wirel ess channel,
i ncl udi t he S%‘élrsc"l’i‘g@%ﬁt‘?ftgy Tﬁ’%ggséa?téwneﬁ@?‘ﬂt@lq‘%g SIQE dignipg, “Is’é’ﬁcﬂh?“r“’é“'t?lhe

preferred bas %@k%hf&@f SAdifiHall5] WRAd irPiRE hRuVELEE theHBRBRSuriNmb{ femove
wi rel ess channel which may have occurred due to the novenent of the renote
unit 20 or t o poher fmwwe selatted fciroljrgcsiehwvast fivmextaneple, osiruits avhache mmonftot pdotbase

station. In addition to reacquiring.the pilot signal, the renote unit nay
per f or m any otsl"%‘ﬁfs_ 'e{&‘_ﬁn?iﬁgc?gl_ry Fﬁ‘ﬁet ?tgtfqnfattol defect; ﬁhagﬂgﬁspé? a‘F?o TGesSy %t_??@f‘?/li ng a
message at th‘?n&@&hgme%a&ia én?ﬁle. il 90E et A liimi Sl kdiBotk GAR kBNMA o igNL er's
the active state, IT may recefve nessages In its 25 assigned slots in the

pagi ng thannelacavedstate aphod peod afitiva bsfofer theméxtecbarsence bhan amigned-slot. exanpl e,
the renpte unit nmay. pbe commanded to activate a "traffic". channel to .

establish a bi-dir EPFLRAISIEEHHIPG AP 141G thACCImOte WheRRICS RGWELIBSEGHR
vol ce Commn't%g&xt.)@gkgmhé GRS EhdnRelPhel AR thE8e£a tngild. FHR%ESch Endlfie is

nmessage fromt
used to reacquire the preferred base station’s pilot signal and to detect changes in the

wireless channel which may have occurred due to the movement of the remote unit
20 or to the movement of objects within the coverage area of the base station. In
addition to reacquiring the pilot signal, the remote unit may perform any other
actions or initializations in preparation of receiving a message at the beginning of its

assigned slot.
When the remote unit enters the active state, it may receive messages in its
25 assigned slots in the paging channel and respond to commands from the base station.
For example, the remote unit may be commanded to activate a “traffic” channel to
establish a bi-directional communication link for conducting subsequent voice
communication in response to an incoming call. If there is no message from the base
station, or no command requesting the remote unit to remain active, at the end of the
30 assigned slot the remote unit returns to the inactive state. In addition, the remote
unit returns to the inactive state immediately if commanded to do so by the base

station.



station, or no command requesting the renote unit to remain active, at the
end of the 30 assigned slot the renpte unit returns to the inactive state.

I n addi tivomp1/tdogs renote unit returns to the inactive stareT/irmeniatel y if
commanded to do so by the base station. WD 01/76088 PCT/ US01/ 10464 9
During its assigned slot, the renote unit's search engi ne neasures the
pilot signal strengths of the preferred base station as well as the pilot
signal strength of neighborin% bgoe stations.,|f the renote unit relocates

fa

» t
fromthe coverage af¥WH&is gifen » BF Zel Y SR esnens BhisErss g By
station's COVefAQes@ipths &ffife PRIBEE] BiNelstationeRAFell @s teapitb Qidnal §teenihof

nei ghbori ng basé station. A hand-off occurs when the transmtted pil ot
si gnal st r engtrieighboangbasg stationd al ¢hesteatotouni bretavates fromd fheciogerage/ares bf omyger

than the preferred. base station. Wien this occyurs, the nei nbori ng base
station i s asSiagheyuge to WBO%F%P@@P'%‘H’% %eﬁﬁw&?oﬁg&geoﬁfﬁg S THERE- Bt in

the nextsg acti & 1 ta: Ak L It th i t he
5 BdsStoPétiand [JRE 0P n%@ﬁBbex%B&He sedton! N& 1A d?goﬁd&?“@iﬁhn oe

new preferred n\béase 10 station to recel nmessages and conma

addi tion to pricnsditied pildtesigral strebgthnofna mgighbem basehstatibrobécosies Wudficeatly ,
e R AR C L T
environnment . Fppio3%aaRished dsfth@F‘eft&Eecf Bie Tkibh PEHoN oWt 2 hat (16 ACHS negakens

to the point that it 1s unusa e 15 renote unit may reassign
denodul ati on ektwnestat, theaomdiengldiy mokitonaitheg pagding pleamnabodf tAd nedvf mefierredl basee

preferred base station as well as neia?(pbori ng set of base stations,
typi cal 1Y, t hS GRS BCFiYP messages anfd cQMMfdSsear ch  paraneters to the search

engine specifying Ml a8litisf's phivietk Ofka ddBiRifind | ARA 5 nddddif 066y Blap! | Of
signals are |ikely to be found. At“the conpletion of the search, the 20
sear ch engi ne spashasoftthe pseferred basesudtion’s pildthstgnabnatlowl the remdthamnaantmakd er
anal yzes the search results and_selects. a set of ear,chwgara ters for the

next search. MBIIUSHUTGIC COBIREREAS frrhangss i iy rawltipath qoxirgmend, Lor example,
t [ 1 i t.
control I er pagpgge gﬂﬁ%ﬁ@ag@h%@af fistahes &é%ﬁ%x%ﬂtg?ﬁ?'ptﬂﬁé%&@1€1Q%n§&%1e;}|fhe

process i s repeated. 0CESS IS repeate renote unit once
agai n eid er s trémoienmittrhazereasdign denatdalatidh ePuentsactdrdingiyn t ed peri od

avai l abl e for searching, it is desirable tqg decrease the tine required to
conpl ete a search GfNo¥i)e iﬂ?f'df“%‘inalfi‘ilpl\ﬁaé%@tﬁ dhe Breterred base Latipnags welbyps a

decreasing t hecfdnBErif S UMl b€ HadeOkiafbhs! it Hle SHAGIRr PANGE 564" GNE&SrdFRY DE

parameters to the search engine specifying PN offsets at which multipath signal
instances of pilot signals are likely to be found. At the completion of the search, the

20 search engine passes the search results to the controller. The controller analyzes the
search results and selects a set of search parameters for the next search. Following
selection of the new search parameters, the controller passes the parameters to the
search engine and the search process is repeated. This process is repeated until the
remote unit once again enters the inactive idle state.

25 Due to the limited period available for searching, it is desirable to decrease
the time required to complete a search of any individual base station’s pilot signal.
By decreasing the time required for an individual search, more searches may be
performed in a given period. Increasing the number of base stations searched
provides a more robust wireless communication system, improving the remote unit’s

30 ability to monitor the multipath environment and to better determine when a handoff

should occur.



performed in a given period. Increasing the nunber of base stations
searched provides a nore robust w reless conmunication system i nproving

t he renotveoonidoss 30 ability to nonitor the nmultipath envPeDusen4@nd to
better determ ne when a handoff should occur. WO 01/76088 PCT/ US01/ 10464
10 Therefore, there is a need in the art f1§r a nethod and apparatus to
decrease the tine requi red to conplete a“search of base station signals.
Summary of the Invegtion 5 The. inventio resses ese and ot her needs by

t
providing a system trtorge thesishRregiin ¢ ela’é ’E%"Eﬁﬁli‘ct MAARREAYS & Laeas s
the portion of héaﬁle utRR@ 5 com fe%%cﬁ%b%egs o%sfgnaﬁase stations. The
renote unit a jUStS the size o t e portion N Space searched in
response to characteristics of a signal transmtted by a first base
station and received by the renote unit. 10 ILn one aspect of the invention,
the strength of a signal transnit entiglise station is measured
at the renote unit.p Ly y n a I t si onal
i ndi cat essz that the xh-egn@# gﬁtdr?l %d(?%Ségse@S%aéﬁ gg‘le{ 9§enc§a¢}g ﬂMHn;P% Sé/gtglél ard
station, and ractied wa@sen ianresnge aiitsdynamidailyi adjustaties poiioh dfhehe rRNTdpaceuni t
i's geograph| cally farther fromthe base station. The renote unit receives
the signal tr&A%Rhed ko sigpals o b&@ ations.s The reaneta Hait sk tbnize of theportnm)

timng to the [ tof o5
stations are sgn 1*%;83%'52 Hsegl ‘?geg[wh%? tB%hQra?t;eggetE% glgfmilgap 1535) %g% f\1/\réten
si gnal s transrbabd eatidayaridreceiesd Wthe Besete ahiat | ons remal n ali gned with

respect to one another. Thus, if the renpote unit receives a strong signal
fromth&first badsose éﬁ?e&h of Eh%éptemlgnathﬁlsgﬁngsh Sbaignal {rangpaitied Ry _1rshi t

i s geographic | £ not e
unit timng i ?aéélsr%&ﬁ%lrsu zeé ﬁlt(E ﬁglrn ﬁ@f wlﬁﬂg’t%{t@gﬁa& Féaﬁé":gﬂk&e

t hat energy f rtmsrslgneﬂeﬁmaﬁeb&&eﬂﬁtrambtemnm is|gebgrapliiealbi ivaccraahd Bise |stat1bn,rre
than the energy received fromthe first base station. Therefore, if the

remote unit r@@é.%é@cr%?sgtm sranak sigength ndigatesnibat thestempse aniiageagraphicallt  of
PN of f
offsets, &gﬂerr?ﬂnﬁ Ehea% gsaﬁ&{ C’i‘tt]é’%e%‘?éﬂumvge%g gkgtﬁ%?%@ uBﬁ’sthgé&él gec i on

transmtted 2 secon ase station ecr eas

ahead ipstine. bake“lstatwanrdasvhchroﬁlzésha; loeartitieing| v the efdiest\wesviag wadtkpash bt from
the first base statl on, thereis a hlgnoer probabi | i tié that the renote unit
i s geographi c&gngl-f gl fagimsiaHeny asesBERionBAd soathat theePd psess K¢-gnalelays)

I kel ihood t h%tet»%%ﬁ gg\ﬁafsrt%ﬁut&%%%ﬂe Qﬁ?&s%tagé étgpor{gargmgﬁx aligned with respect

to one another. Thus, if the remote unit receives a strong signal from the first

base station, there is a high probability the remote unit is geographically near the
20 base station. In addition, because the remote unit timing is synchronized with the
first base station, it is unlikely that energy from a‘ second base station will be
received earlier in time than the energy received from the first base station.
Therefore, if the remote unit receives a strong signal from the first base station, a set
of PN offsets, referred to as a search window, used to search for signals transmitted
25 by a second base station, may be decreased in the direction ahead in time. In
contrast, if the remote unit receives a weak signal from the first base station, there is
a higher probability that the remote unit is geographically far from the base station,
and there is a higher likelihood that energy from a second base station may be
received nearer in time to the energy received from the first base station. Thus, a
30 correspondingly larger search window, increased in the direction ahead in time, may

be selected.



received nearer in tinme to the energy received fromthe first base station.
Thus, a 30 correspondingly |larger search window, increased in the direction
ahead i nwone76088y be sel ected. WO 01/ 76088 PCT/ US01/ 1048dT/usdi/lomedanot her
aspect, the search wi ndow size selected in response to the received signal
strength may be used for a subset of thmﬁarches. A default search w ndow
size, selected by a base station and co icated to the renote unit, may

be used for the renmai nbng searﬁhes. For .exar e search wi .ndow.si ze

| t
Cormuni cat ed (05 ARAMRRGEBS T SR BEdES peceloeity T FSapTesFo BedEehitios of
a Parti cul ar Bse) SiaElPay b SRPIGASRSA D MOV SLSELEIAYIS

renote unit, ed during the remaining 1 out of 5 searches. It is
cont enpl at ed tsivat sed¢dted by arthsasthii@nsndoéommenicated so tisl regrotk fifiie rmagbs @sedch
wi ndow si zes nay e unit. In gnother aspect, e
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signals transmtte ase stattons and neasure e renpte unit
are pilot sigmaldscredsedweirclhmahdmy, seipedtby theerediosd anmic,embye bevesed tiiméng thest
base station and the _renote unit sti mat ed based on,_ such as for
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The renote unit may us stance or ma nint selection of a
search w ndow si ze.In Bnothbr Bypsct; ithzt fish bade sthwdorDisaaviprediarebhieast esadtionesnd dig) ect s

and advantages of the present invention wll be re apparent from

| . 20 nor ¢
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t hroughout, an erei igure 1 is a representative diagram show ng a
typi cal nodern wi r & egs ancthemaspectatheodistnet dotweeh the dirstebadei ssatongampthe
showi ng an exenplifying set of multiple signal instapces f i ] ot signal
from a singl e '9AS%E Wiy sHimAlyd Ppseqd ot such eiwoios exAmple. Iﬁi"eg@g%ba% Pooélt‘é’“g}gaph

showi ng an exeupljf 3(1}?9? St ofier MHoWwnP! 8si§591ﬂgl)s§sfé?ﬁsarﬂﬁa‘?s rogfdeer{fgﬁnzﬁicﬂnal S
fromnultiple base stations arriving & a refote unit. FPgure I's a
represerst at i veuffickegt aon ddterusihe ahé rdistarive. t rhesidmaie Unitomayhese this distance

information in the selection of a search window size.

Brief Description of the Drawings

The features, objects and advantages of the present invention will become
20 more apparent from the detailed description set forth below when taken in
conjunction with the drawings in which like references characters identify
correspondingly throughout, and wherein:
Figure 1 is a representative diagram showing a typical modern wireless
communication system.
25 Figure 2 is a graph showing an exemplifying set of multiple signal instances
of a pilot signal from a single base station arriving at a remote unit.
Figure 3 is a graph showing an exemplifying set of multiple signal instances
of pilot signals from multiple base stations arriving at a remote unit.
Figure 4 is a representative diagram illustrating the transition from the
30 inactive state to the active state at the assigned slot of a remote unit in a slotted mode
communication system.

Figure 5 is a block diagram of an embodiment of a remote unit.



30 inactive state to the active state at the assigned sl ot
in a slotted node comunication system Figure 5is a blo

of a renote unit
ck di agram of an

enbodi mrewo of/7@8s enot e unit. WO 01/ 76088 PCT/ US01/ 10464 RCT/BS@UINGs4E | S a

representative diagramillustrating two base station cover
renote unit. Figure 7 is a graph show ng Eéerrplifyi ng pilo
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age areas and a
t signals from
a renote unit. 5
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chart illustraliRdnghzifsehitt he nei ghboring base station
10 Detail ed Description of the Invention Figure 4 is a rep
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particular, the, lpuwerjRertion 43 of Figure 4 shows the transition from an

20 inactive state 40 to an active state 42. In the active
renote unit nonitors the base station signal during at le

state 42, the
ast a portion of

slot 5. Prior to the start of slot 5 t,hte renote unit transits fromthe

inacti vl state 40 to the acti mm%@%%‘ﬂ%ns! tion state 44. As
descri bed above, i \}\%J}Q 4 RaGt %e‘é?es%ﬁtﬁﬁ?e %Qaégra?ﬁliﬂﬁgtiea‘#ing' trhgut'rzru{s}ﬁdé\nfro fhe

remote unit is unpowered, reducing power
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25 |life of thandctinettatetaitlic ackioe statcadvthecassigoedslotaf\a omoteamitiach dletech héde
search engine during the inactive state 40. During the transition _state
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occurring during a transition between active and inactive states of a remote unit in a
slotted mode communication system in which slot 5 is an assigned slot. The time
scale for the lower portion has been expanded so that the transition can be shown in
more detail.

In particular, the lower portion 43 of Figure 4 shows the transition from an
inactive state 40 to an active state 42. In the active state 42, the remote unit monitors
the base station signal during at least a portion of slot 5. Prior to the start of slot 5,
the remote unit transits from the inactive state 40 to the active state 42 through a
transition state 44. As described above, in the inactive state 40, selected circuitry in
the remote unit is unpowered, reducing power consumption and extending battery
life of the remote unit. For example, power may be removed from the search engine
during the inactive state 40.

During the transition state 44, power is reapplied to the selected circuitry of
the remote unit. For example, if the search engine is unpowered, power is reapplied
in the transition state 44. The duration of the transition state 44 is sufficient to allow
the remote unit to power on circuits and initialize functions so that the remote unit is

functional, allowing it to perform searches at the end of the transition state 44.



30 the renpte unit to power on circuits and initialize functions so that
the renote unit is functional, allowing it to performsearches at the end
of the tvemsei/tdosh state 44. WO 01/ 76088 PCT/ US01/ 10464 1BCcHukbiomieag t he
transition state 44, the renote unit enters the active state 42. The
active state 42 is made up of two parts: g.{‘preparation period 46 and an
assigned slot period 48. During t he prep ation period 46, an initial
search is perforne reacq rlng t he naI of the preferred bgz
station so that thdONgHHg! ﬁrarn Ht1§’“5§tager%‘gafp% %terrB‘rﬁ‘?rBerrst“?‘FeaCé‘gﬁrsr?ée annel
during the asshgnedyelal HS8 nRe 4 of 106 pards 3l AHSHaRerRUsoAladl Leghae at
the beginning of slot 5. During the ass gned sl'ot period 48, the renpte
unit receives shegeagest8onDuhiag tpagprepgrambarpwbdf%mntﬂnmaﬂ)rsedrelu e getfaneed
station. Nomnally, at the conpletion of sl ot , fhe assigned slot period
28 and the actFerelisingtthe Pilot SRl plke grréerr%b%ssmt@nm ah fhe JRmetesunih

i nacti ves st at I t n t he
omote. dnit - PR Bt kR pedlrg Hanhel Wifhe, B BAURA POLRUTRE 48" e

i nactive stat assigiedsbdtpedod U8 beginpatahe begimfingbhHdlos. Al ternatively, if the

base station cannot corrpl ete. the transfer of nmessages during slot 5, the
base station nmay cdHigdhe Assignerhsios Peripd 48.1the Feanale HNIE feceies Fkstagrven Heot

period 48 aft ?é%ltn? ChaREPHEk BP &ffer}éaleoa% Qhtior? N&I%uﬁll'lgsﬁqff@md)yle%&hgf dase

station comua he renbte unit to enter the inactive state ear chi ng
t erm nat es updn ttendseighed) slbhpemmh@& aukthetaatiee ddteadMitepainate arinthe hanotoainit
renoved, fromthe search engine, Figure 5.is a bJ ock di agram show ng §€11§‘

nal s.

portionlbf a EBigH e Er‘FﬂCf“’%étateﬁO 1B Oggey &9 fusther gdurs B RIWCE FRISYMPEIAR O
The recei ver §ém9tre%}€it%g bfafbr sthtfSneRLy &ﬁ'mggrﬁi @B &W@mft%“é@%\ﬂi&l‘é Indofivé BGte
al and al s des

wireless link sign 0 provi esprea envi ronnent
as wel | as ot Herefteerdtidoatpleionfafisiitt 60mﬂteniﬁmeelryexfehe/base5tht1omcmnodemnp\le&er| es
of digital values at its output. Accordi n%ato wel | -known wireless |ink

prot ocol s, sué'PF %@Sfesowesrﬁg%ﬁhg‘"@aﬂw he Dape,FatHAn RY CHVBANY K TP e
link, it is d' ﬂtQhé‘ a§§é1’g:%ssl(3{ peliff e afBe il 25 greu& G fhe! §F.der ed

intinme sucht at t l'ock o IS non-time sequenti as transmtted
over thes wi relSebsequentlky, thhbase rmhbmdomfnahdsaﬂﬁrrembtmlgnbiooﬁksr the inaefies sted t o
as interleaving, and the process of reordering the blocks is referred to

as dei nt er | ea#ngearchingderripalp URQ creringdne iaive Hatet MdeRrqvess ¢am gen be
function. The gﬁb\%d%(lrﬁﬂﬁel ar%ﬁ eagﬁger ves sarrpl es fromthe receiver 51 and

accunul ates a series
Figure 5 is a block diagram showing a portion of a remote unit 50. A

receiver 51 receives wireless link signals. The receiver 51 provides for reception
20 and down-conversion of the wireless link signal and also provides despreading in a
CDMA environment, as well as other demodulation functions. The receiver 51

provides a series of digital values at its output.
According to well-known wireless link protocols, such as IS-95, before data
is transmitted over the wireless link, it is divided into a series of blocks. The blocks
25 are reordered in time such that the block order is non-time sequential as transmitted
over the wireless link. This method of transmitting blocks is referred to as
interleaving, and the process of reordering the blocks is referred to as deinterleaving.
A deinterleaver 52 performs the deinterleaving function. The deinterleaver 52
receives samples from the receiver 51 and accumulates a series of blocks data.
30 When an entire set of blocks has been received, the deinterleaver 52 reorders the

blocks in time-sequential order and outputs them to a decoder 53.



30 When an entire set of blocks has been received, the deinterl eaver 52
reorders the blocks in time-sequential order and outputs themto a decoder
53. WO OWG6083s$PCT/ US01/ 10464 14 I n one enbodi nent, therpdrusden4®@3 is a
convol utional decoder. One common form of convol utional decoders is the
Virterbi decoder. A Virterbi decoder crei%es soft deci sion data based upon
groups of data. Wen the decoder buf fer ntains sufficient data, the data

is passed to a nmessage par he ,nessa ar ser erforms
functions as col | eif‘l %y 61 Bﬁhf’?“ tﬁ?h‘é“ﬁa%fsgg 15 go‘i‘?ﬁu?]luﬂﬁn HFO0r i fs(gxf

any cyclic reqdypdasition A SokvaRiaonal dRbi&GE 1@&?1@%&1’3?8360@& CRABrterbt H@é&ﬁéxat' on
of the nmessage into an internal format, copying the transfornmed nessage

into a buffer creatst s;dfadenmmu dofa lpdsed tupamsg‘rmpsecf daissa\ybemmlneadecaqlaebefféxor

t he proper protocol sk The e is evaluated fiel d- eld. In
general , the ﬁPB‘@@?s%’é iggnt dpg tt{;?éa cgfﬁd’é‘?segéoa?n’d’efsﬁ%e R@é%%g% ;&PSIB‘FSSS% are

control igd by (e B RbRAs Ao HRGIARNLIBIILG[on 0 bifh Al BE hdds FRAITHALEAH ON

with a search'list 56 stored menory, such as for exanple
portion of an aAgplerdgng canySp/ehc fredaundamtyegodet EARC) oc wither (ekB8irQheokingt dode,
sui tabl e electronlc stfgrae In addition, the control]Jer 55 is in

comuni cat i on REIRtoN ehthe Messaggiipe ag7ntegial fonmat, fopying dhe ransiermed Messags: s ¢ o
t he search en T 1 dat a
Ghid& Buffer, 9 g@gﬁ%ﬂt &mﬁe ﬂﬁnégrnhe?i lgs'ssggym& w@%a_l@f%ﬁveeﬁéc gmper

array 58 so as to store s results Iint ata array ntroller
55 is al so i rprmomm:mkcatt‘heanessagdmsteheludmdaﬁem b&ﬁeEB Intgeserah yhepprovesdesngf t he
control]er o the search resylts stor her ei n one

enbodi nht , tﬁ%ﬁ *saieronia themesage pimer GO ﬁﬁd E)/ﬁca@tﬁélergﬁbod. ment s,
the control ler 55 rgy Riurdfler’3 fo ado i EbARAIEHATVAHTR MECHRUCSEORM in
(FPGA), discrete |ogic, og circuitry, or other contr circurtry. In
anot her enbodineandry, bathhad fier eanipigl 4 &AMSoaladparéam ofi aandippkcafion cSpectie

fabricated on _the s ' ditignally, search list 56 and data
array 58 can Iﬁt@gﬁa@"ﬁ%‘at gﬁsftﬂ osgwroﬁwtabla.ﬁ?%wem SIREEE: ih agilijgp, the
enbodi nent s, u e r r may
be controll ed tﬁtrr%lgeghrgjzg ifhf%rdrrrﬁlglrngta&f}\ gv?\?ngghe?{r% Igﬂ%}ggﬁg %Tg% %%lbrg%asn%%%hum t

by downlsoadi ngareavetdrs tonharsearch engimnsT.aThe sqgmechatrigine mlstlheommicmtluththSO is
controlled by configuration of the hardware an&ésoft re execut gn the
P’i

control | er 552 dAfEarfayr Wieras 1© SR FGNEP DI IRYP ¢ @stvabst-i Thieeonbtp
software, har " hWQnfhufléRohShith tfleddts Ghaf 5829 Pb¥aing e %n&&fer%ove-

access to the search results stored therein. In one embodiment, the controller 55 is a

microprocessor. In other embodiments, the controller 55 may be an ASIC, a Field
20 Programmable Gate Array (FPGA), discrete logic, analog circuitry, or other control

circuitry. In another embodiment, both the controller 55 and search engine 57 can be

fabricated on the same ASIC. Additionally, the search list 56 and data array 58 can

be included on the same or a different ASIC. In other embodiments, the

configuration of the hardware in the remote unit 50 may be controlled through
25 firmware, allowing field upgrade of a remote unit by downloading new firmware.

In general, operation of the remote unit 50 is controlled by configuration of
the hardware and software executed on the controller 55. The hardware
configuration may be established by firmware, software, hardwiring of discrete
devices or any combination of the above.

30 When the remote unit 50 is initially powered on, no entries are in the search
list 56. The remote unit 50 can perform searches in accordance with the technique

disclosed in the above-referenced U.S. Patent Application Serial No. 09/540,128



30 When the renpote unit 50 is initially powered on, no entries are in the
search list 56. The renote unit 50 can perform searches in accordance with
the techm@ue76088 scl osed in the above-referenced U S. Patpat/uSpiplod@at i on
Serial No. 09/540, 128 WO 01/ 76088 PCT/ US01/ 10464 15 entitled FAST

ACQUI SITION OF A PILOT SIGNAL IN A WRELEig COMVUNI CATI ON DEVI CE (Attor ney
Docket PA990253), or other well known techniques, to evaluate pilot signal

he data arr ayoted SEARTeAGALSIEROe R o' 8fede YdBatei Lok, MRS oo
base station SigRAlNICANORNSEYRCHEhlisliBOWARENPAGHPSS), LRERASR Pkt

transmts nom na sets r neig ing base stations to the renote
uni t 50 accor destgidues,| t5-Saluakhpilotedigriab strength. A, the ongpldtivasef schfchates the
searches for pilot siﬁnal s of the neighboring base stations and mneasures
the strength crachgspltppaestored yrihe datapHay ééntrol | er 55 buil ds the search
ist 10 86 comprisi e e BRLBNARE iAohRARGCGUARN AR JrEiEnEd HabALaABn SHRaPUr ed
pil ot signal strength and neasurenent tine. ring subsequent searching by
the renote unidccarding temiellilanw lclitigues cthe blisel stagion Iananits npwaiabBN offses foit he

search list 56 contains the nost recent neasured pil ot _signal strengths of
nei ghbori ng bd$tehbprng bss statigna P tha deraeteiugH S0ACCoEE toHe-Ie asrremelst Uias
made. 15 In o j i i i for
oot oi gnal S0 BB HeBdHtscid, WEurfRTRiR 0 ob Y AL BGHAL Base RERDA bt

assi gned sl ot mesines thSstrefigihi ¢ft their ipllofSignule Bhe tontrilet B8 butddtdisemoh list
general searching for pilot si gna[ s _from nei ghbori ng base stations_begins
while tH: renpeCnpHsing thy neighbering, bassr daianytdentification; smeasged ipilekdigagk) v
foll owi ng rea L St ' | hon.
Cor 1 . poner o AR RN AL byl Ll Ohelr SURLEH AR A S

pi | ot signal <shtreRdh bheodeatdhdigpi56faes npdhtddaSEhst eiei sedrch sy 86 €ofitains tie ghosgr am
illustrating two base station coverage areas and illustrates several
char act eri st i dgcest mgasireshpifot signghsirengths @f Bgighbasingebase siations adan ipdiediafed by

a renote unit, i“mebza%eaﬁlga%ﬂ{&?m}%%hgﬁ@ti on of the renpte unit and the base
atl

25 station. ATirs ase s on as a primary coverage area represented
by circidar regi ofin@ae emtaedaad, bsenbtaunio 5008eghaSgenetil iseRLYing Ave pHE
area represented by circular region 66. The primary coverage region of a
base station istnals fe peighbgrinedipse plationsamiyaficy eptoringithe-assigned slgt pratodi4se

shape is irr e%bl%{eddiﬂeﬁ%&etme it %éih&akmﬁ&ﬁh{eﬂﬂ r@Héral searching for pilot signals
from neighboring base stations begins while the remote unit is still in the preparation
period 46, immediately following reacquisition and alignment with the preferred
20 base station. During general searching, the remote unit can continue to measure the
pilot signal strength of the preferred base station.

Figure 6 is a diagram illustrating two base station coverage areas and
illustrates several characteristics of a signal, transmitted by a base station and
received by a remote unit, in relation to the location of the remote unit and the base

25 station. A first base station 60 has a primary coverage area represented by circular
region 62. A second base station 64 has a primary coverage area represented by
circular region 66. The primary coverage region of a base station in an actual system
is typically not circular, rather the shape is irregular due to the physical environment
surrounding the base station. However, the circular geometry is convenient for

30 discussing various aspects of the invention.

As illustrated in Figure 6, the primary coverage area of the two base stations

60 and 64 overlap in a common region 68. A remote unit that transits from the



surroundi ng the base station. However, the circular geonetry is conveni ent
for 30 discussing various aspects of the invention. As illustrated in

Fi gure 6,wWo0he7q088 mary coverage area of the two base statipaFUS@0I0a63d 64
overlap in a comon region 68. A renpte unit that transits fromthe WO
01/ 76088 PCT/ USO1/ 10464 16 primary cover age area for the first base
station 60 to the primary coverage area oft®the second base station 64

perfornms a handoff as it tran é)lts t hrough the common region 68. A rem)te
unit at a firS¥iMPYEPYSASEATE] for iherlistPashgaien B3 the prigRy e vaFags 261 Al e 5

first base statlan 6 oEh B Pefgrh m&m;s1vwa551@%ﬁ;&g$é%a§)§1§65|é5§6;] 60

as its preferred base statio m ni num di stance trav

transmtted frg8n base station 60 to renote unit at location 70 is
indicated by distance D1. A rempte unit_at the first location 70 aI so
recei ves signal s frdffnele Biabafirgdecation 40 iowithin the pHEapg ¢AVEIAGE areatod

travel ed: by signa t n 0, o.l he
renot e Ssm t atfﬂg%éésﬁ %tgt?&{rgca?? }6&;{.5@89 |t§g|rn ?fc%a?"eg%%&g% gésgnégaet%%z%ra% 1#1
remote unit regirefeate dadeOstatiche CANdinpaEMt ah@tanJeGnraveuede b shwaheadsatittéd frohe

preferred base station 60 and farther fromthe second base station 64.
Wth the renpthasgpiptionp0 iheemaleapingt lasatian dhisagdicpted byidistanemIdh. s fammete

travel ed by a g dpghe tf{rgﬁégﬁtfg}]gﬂ)a&w%h% | nﬁfseﬂ'r ghé)%éc%gaﬁtb%&é St i§Peyo Lhe

renote unit is indicate nce dIS ance D1.

The di stance aheigihdhuin’ dsaindet traelet s griags tsasﬁmﬂedoﬁem tﬁé 8¢doRd bask sthtfori he
renote unit at |ocation 76 is indicated by distance D4. In general, the

renote Uhit rddeiovibs rameker pit gt Be fslisgh&agorf 7Bris apdicated by sigancsP2-qUb they t he
mul tipl e path Qﬁ%téﬂﬁx&tglfe &QES ttoea é‘c%ka'p%bn‘éﬂ%fﬁ%mrﬁe x?e%reg?(?g'\f/ e@@%ﬁ&%&&

Al t hough the reno a longer

path than 20 tskioRi60 amdlnﬂadhértfacnﬁelse sdchﬂ?d bmeelourm Wethahe Eg@a6tt \Gal aath?el gnal
whi ch has traveled a shorter distance than the m ni mum di st ance. g@re 7

i s a graph il 15e@AnddPeatignsioy fig Binimem; diganger tveleddy gk densmisted drpm
64, t t al
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axlis represe e arr rom

two basgs st at igedsdistanebDUNThe didtanbdla gidinpbtranbhtgitaEfrbinaBé sevdhs baRtaRAd4s
power received in decibels (dB). The actual pilot signal transm ssion tinme
of the pref er tetheggmetesynit atderabion /6 isiRdispted by distange Dhen the renote unit is

at the first |ocat 'IR r%&:Keral, h'}e r'é&%?é' e re(t,cgses d gﬁ‘fe@ bt Sgnals from the base station

due to the multiple path nature of the terrestrial environment as described above.

Although the remote unit may receive signals which have traveled a longer path than

20 the minimum distances, the remote unit never receives a signal which has traveled a
shorter distance than the minimum distance.

Figure 7 is a graph illustrating signals recéived from the two base stations 60,

64, arriving at the remote unit as illustrated in Figure 6. The horizontal axis

represents PN offset, or delay, in the arrival time of signals from two base stations in

25 units of PN chips. The vertical axis represents power received in decibels (dB). The

actual pilot signal transmission time of the preferred base station 60 is PN offset

102. When the remote unit is at the first location 70, it receives the transmitted

signal from the preferred base station 60 at a PN offset 106. The PN offset 106 is

delayed from the actual base station offset 102 by a delay 108. The minimum value

30 of the delay 108 of the first multipath instance is determined by the distance D1 over

which the signal has to travel from the preferred base station 60 to the remote unit at

the first location 70.



signal fromthe preferred base station 60 at a PN offset 106. The PN offset
106 is delayed fromthe actual base station offset 102 by a delay 108. The
m ni nrum wab oe76888 of the delay 108 of the first nultipath PaBRUSNC®464S
determ ned by the distance D1 over which the signal has to travel fromthe
preferred base station 60 to the renote unit at the first |location 70. WO
01/ 76088 PCT/ USOl/ 10464 17 When the reno unit relocates to the second

| ocation 76, it cxg*l g}the trans jtted si naI fr mthe_})érreferred ase
station 60 at a PN e Fempte PRI Tepgeatgs A dhe seegnd fogatian 76, dt reesives T n
instance is delay¥gatel’ Pfhal h%nﬁqietﬁkfe%a%a% ablicN60 af b ot Pio. aTREPRY
112. The m nimum value of the delay 112 is determned by the 5 distance D3
over which theffsegh#) ohalse ficst tmaltipathfingtandehis qlniaybdrfrcmi tbasaetuat haseostatth t o

the renote unit_at ond | qcation 76. ene nal
attenuat ed to Afsgy Jégtqﬁ' r]cei'@' SRR G VR é’g ‘56?3 ?“PWS@QV%"C
I ncreases. Th'cﬁﬁb&‘é@ﬁé&‘i‘ wideReal a%ngphdssto 'tJab%}%&ﬁ&ﬁé’prn%ﬁ%E@ﬂZnorféo to

illustrated in Figure in gener i stance between the preferred
base station ZXbe fibna¢dnit ftehe saazmh@lmandm d@creases, the signal received by

the renote unit increases in . Iltude and decreases in del ay. fromthe
actual transmi ssi oM EREAbfA FEEAIHAGRIETGHER 1d, EaHiEr AcaiER 85 Ui HistaaRn ouer

accurately deﬂgh Ellei{ah@ﬁ 1H&{eé’s€s O*rhfshﬁcQﬁ‘éeﬁ%tt%ngﬂq's ilhid at@&’ﬁﬁ"lﬁl%ﬂ@7 As

However, base e anplitude of the received si gna 5 renote
unit can esti ribsrawken Rigee delnageniesl faithe distanoe betwebre thepeefatned bagd stativn
enbodi nent of the invention is based upon such a e imation. In Fi gure 7,

the actifhl pi 198tand;thnEamate Uit APEassh t'e? ﬁgn%freqeh‘@ dBS EETRRIE Uit dRCIEASEHING 4 | s
at a PN of f sety, ]} ?1 Bﬁr&ﬁﬂéﬁez{s&e rgaéﬁﬁ&h'tﬂ@ cRiaf AN HEREON AR of I Bbse
set p

anot her, the PN 0 et ween t eferred base station and the second
base station atitios. constant as represented by the PN offset illustrated by

a fixed PN offset 120. Thus, the second base station al ran ts its
pil ot signal delay eagmpwe}m%%ag%%ﬂcumlb clemning Sks Yl OF Hie %l% Mghal

transnitted bypg tagllgkl lrl?f Sg’a‘, %Tagéa”u%%gﬁqer Sph dé”HftthgeréeWédefﬁg#ilethe

nom nal, relative t he nel oring ase station pi si gnal
rel ati VE t 0 t remater uniakar |estﬂmfré when freefieay esjfzhdyeshsttat The gpetatibn <if50m gnal
using the nom nal PN offset 120. The estimated arrjval tinme of the second

base station @MHodimant ef thednventonis basediuponych a estimation. ¢ r ansmi ssion time

by the sane In Figure 7, the actual pilot signal transmission time of the second base

station 64 is at a PN offset 118. Because the base stations are synchronized to one
another, the PN offset between the preferred base station and the second base station
20 is constant as represented by the PN offset illustrated by a fixed PN offset 120.
Thus, the second base station always transmits its pilot signal delayed by the

constant PN offset 120 from the pilot signal transmitted by the first base station.
The remote unit estimates the nominal, relative PN offset of the neighboring
base station pilot signal relative to the arrival time of the preferred base station pilot
25 signal using the nominal PN offset 120. The estimated arrival time of the second
base station 64 pilot signal is delayed from its actual transmission time by the same
amount as the preferred base station 60 arrival time is delayed from its actual
transmission time. As illustrated in Figure 7, when the remote unit is at the first
location 70, the pilot signal of the preferred base station 60 arrives at PN offset 106,
30 delayed in time from its actual transmission time at PN offset 102. Thus, the remote
unit estimates the arrival of the pilot signal from the second base station 64 to occur

at its nominal PN offset, represented by 120, after the arrival of the preferred base



anount as the preferred base station 60 arrival tinme is delayed fromits
actual transmssion tine. As illustrated in Figure 7, when the renote unit
is at thavdobr/sdoss | ocati on 70, the pilot signal of the prepPernsd hase
station 60 arrives at PN offset 106, 30 delayed in tinme fromits actual
transm ssion tine at PN offset 102. Thus, ,the renbote wunit estimtes the
arrival of the pilot signal fromthe secohl base station 64 to occur at

its nom nal PN o.ffse;o,? repre nt ed b{ 120, .after the arrival of the .
preforred baseHBNCPLIOY SUEBE. PERRUBBIIE GRS 1N AN Fmas ¥ SsHmaing A aripp
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pil ot signal of the second™base station to occur at a PN offset 122. The
esti mat ed arr ies@unateNl aofivaePN1@Fsei sl28eisadedayei nint iime fromntht hetuat tpilat signhlot

signal transm ssion PN of fset 8 by the of PN offset 108. 5 Wen
the renote unitfa“ﬁﬁﬁé@n{gyo?ﬁ%ﬁt%é‘%é}‘lﬂ‘eld&iﬂé{tqf%ﬂ %etﬁﬂg actual pilot signal
arrival 4ime of theypLefentfbcRARtncVedté M3 s@&ntﬂtloééﬁﬁn%[‘me%cﬁﬁﬁlt éi}%%igﬁﬁlt E’:

of fset 110. The renpte unit once agaln estimates the arriva
pi |l ot signal fardvalttinge ofSthe gefebad basst sadtionn6(64k the lrerhoteaurti istao ®PNPOFfsxt fid@t 110

at which the preferred base station signal is det ec%ed. This rF%réocess
results in t helDEdRBOE YRt Pness pga E5tHRAET the1diri gl e of the,pilel signad fiom Hre

signal of the ted FeftivR4ol Be I0€ BErs@t 1 B ENARIhSEE d
esti mat ed arrisggﬁgg%sgfab?"?gtﬁ %24 IIRIS 8I ag/gg@i nS?i rr@ Er omthe apé%fgﬁf -pglgfeot
si gnal transnisssionrsigil of tistetted. 18Ty ptdees ys of thieNn s @hit kk@matikge thet he
[ I isEbil af o 8Ty ptdvessdeskalys of eafdt Bmatitipe h

renote unit i s geographically near the preferred base station, the il ot
signal H the 3w Dol e euOG R tl?%seg%rﬁfgﬁ%sgﬂt@mﬁ“efet%auwq%lgsoff%et

attenuation dugy My &tihﬁ?ﬁ?gﬁ-g%ﬂ DRI offsel P34 isd&e?éﬁﬂcig Iﬁhﬁf{x%hgﬂx@'aéhfaﬁiéﬁ > as

illustrated by conmparing t ower recelved at the set 110 to the
power recei vedignal trivanifiNicof PIS effsdtdd 8iby thd-dejay & PN offsetdddi ti on, the pil ot
si gnal experiences | ess del ay before bei t renote unit.

) i t h
Due to this decreas¥penyfegymote,gnit fwoaaf%%@? gg'@gre F%é%fﬁrrﬁfﬁéa%ei sationyfen t he
f n S o _ t S s o _
preterre as EJJI%E Qghzﬁ grfl gﬁ ﬂf‘é’i‘eh)éd 555%%%253 én%ral?fy sﬁf)]teéfegrﬁé esé éx:i.l?t?ont 4dee

when 20 the pilot~si arrives at renote unit 1s also y smal | .
As di scussed abake relathels eloendistase tisd sighalntrpielsotas Sllgnedted ppicomphnyngldes not
arrive exactly at the estimated tine. Due to the distances the pilot signal

travel s and PR¥CRTRCEIVEALRhIERAY R hO, torthe PerPLccEvER At ﬂ}?aBNéafgﬁwﬁs@oner
e s B T e (e g

station 64 plot®sign can e renote un
whi ch the secaohdrédb@se usitaiDuenoGHhisaletieadeldydelay, the time difference between the time

when the preferred base station actually transmits its pilot signal and the time when
20 the pilot signal arrives at the remote unit is also fairly small.

As discussed above, the second base station pilot signal typically does not
arrive exactly at the estimated time. Due to the distances the pilot signal travels and
the multipath environment, the pilot signal may arrive sooner or later than the
estimated time. However, the soonest the second base station 64 plot signal can

25 arrive at the remote unit is the time at which the second base station 64 actually
transmits the pilot signal, i.e., at PN offset 118. Because the neighboring base
station pilot signal cannot possibly arrive before its actual transmission time, if the
delay between the estimated arrival time and the actual transmission time is small,
the size of a search window, a set of PN offsets, can be limited to exclude PN offsets

30 which are earlier in time than PN offset 118.

The ability to limit the search window size is illustrated by comparison of the

estimated arrival time of the pilot signal of the second base station for the two



transmts the pilot signal, i.e., at PN offset 118. Because the nei ghboring
base station pilot signal cannot possibly arrive before its actual

transm ssvoni/tdose, if the delay between the estimated arpCrabotione and t he
actual transmission tinme is small, the size of a search wi ndow, a set of
PN of fsets, can be |imted to exclude PN ?5fsets 30 which are earlier in
time than PN offset 118. The ability to |imt the search vmndow size is

illustrated b on of the , estipmated ar..ival th il ot

L onal | of Ctn e BEREO e erire b dif R TR B i Blod iR b o Hss s
19 I ocations Qhold)SvHeRNRE Rnbi binidiSHURS BitktABQYiBn 785thelehiimhieata@ival Rintd GUr €
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size results in searching
selected by the rcmote unit, may be used during the remaining 1 out of 5 searches.

In addition, other combinations of searches using differing search window sizes
20 maybe performed by the remote unit.

Figure 7A is an expanded view of the PN offset region of Figure 7, in the
vicinity of the actual transmission time of the second base station pilot signal (PN
offset 118). A typical search window in a remote unit is 121 chips wide centered
about the estimated arrival PN offset. This window size results in searching 60

25 chips before and 60 chips after the estimated arrival offset of the pilot signal. A
search window 121 chips wide centered about the estimated PN offset 122 is
illustrated by a search window 140. A search window 121 chips wide centered
about the estimated PN offset 124 is illustrated by a search window 144. As shown
in Figure 7A, a portion of the search window 144 may occur before the actual

30 transmission of the second base station pilot signal at PN offset 118. A region 148
of the search window 144 occurring before the actual transmission of the second

base station pilot signal PN offset 118 does not need to be searched because the pilot



25 chips before and 60 chips after the estimated arrival offset of the

pilot signal. A search wi ndow 121 chi ps wi de centered about the estinmated
PN of f setwQB8R7d088 illustrated by a search wi ndow 140. A sear/wkomionciow 121
chips wide centered about the estimated PN offset 124 is illustrated by a
search wi ndow 144. As shown in Figure 7A,_ a portion of the search w ndow
144 may occur before the actual 30 transrrfzgsi on of the second base station

pilot signal at PN offset 118. A region 148 of the search w ndow 144
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estimate the size of the region 148 based upon, for exanple, the anplitude
of the signal th¢ sizgicfcthe fregantlds based @pp%dfosﬁynﬁkaﬁheoﬁmgﬁwﬁcﬂﬁghe sieaal

anpl i tude of tnjé"?ei%dqf? éﬁeegﬁhg{}g}éggibg{eos%foﬁe preferred base station 10 nay be

affected by factors o stance, such as for exanple, noise or

interference, it maylthough clad #nplivadeosthariphalaetavaifréend prrbdreedbasd stadsh t he
preferred base station. Factors besides distance that nay cause variations
in the Ymlitusey 8¢ affestedshyAaqtorst othergthae distpngsotsueh |a8\fox] axamples dI9iss o be
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still achi eve radeguaére Badrs besidsudibtanceAhatOsyg tase daadtivns in thecampliedodf t he
search window nay be linmted when the delay between the transm ssion of a

si gnal from t Hbe isiggal strengthsnmandor alewmll sgargheatto bei perfarmed using adiited uni t

decreases. To r.m i r i C i i t he
renote unit cgg%@éﬂ’fgﬁé h?yégﬁggéi& Eu#&]?ﬁ%{lleb?{g% %‘sf’g%%?’“q‘r%g&%@v%fb %btof rom
the pref®rred kadr Ighiadd @archWindew iahd bl ichiad adequateieaeh fesulden the renote

unit 1is at the second |ocation 76, nearer to the preferred base station
60, the strength ofAs dipaussescaboyedhpsizgiof ghegsearchiwindewydeay balimiagwheadie wit h
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signal by the remote unit decreases. To determine if the search window can be
reduced in size, the remote unit can evaluate the strength of the pilot signal received

20 from the preferred base station 60. As illustrated in Figure 7, when the remote unit
is at the second location 76, nearer to the preferred base station 60, the strength of
the received pilot signal increases in comparison with the signal strength received at
the first location 70. As discussed above, the increase in signal strength may be due
to less attenuation of the pilot signal because it travels a shorter distance. Therefore,

25 it may be presumed that a stronger pilot signal is an indication that the remote unit
may be nearer to the preferred base station. The smaller the difference between the
actual transmission time and the arrival time of the preferred base station produces
an estimated arrival time of the pilot signal from the second base station that is
nearer the actual transmission time of the second base station. Accordingly, the

30 search window may be reduced in size.

As discussed above the portion of PN space (search window) searched for

signals from a second base station may be adjusted when the delay between



to less attenuation of the pilot signal because it travels a shorter

di stance. Therefore, 25 it may be presuned that a stronger pilot signal is
an i ndi cawoon7doeaat the renote unit nay be nearer to the perUSIv®dsdbase
station. The smaller the difference between the actual transm ssion tine
and the arrival time of the preferred basg station produces an estinmated
arrival tinme of the pilot signal fromthe gecond base station that is
nearer the actual transm ssion tinme of the second hase statian. .
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esti mat ed based on the stren e signal recelive note unit.
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the search window is one of two sizes. e searc I's centered about
t he estl13mt ed aad rthey admokef et caif bd begimdttdbasidgog|such at Ifer seanpld, th2(Glohsle
station 64. If_the received E)ilot signal strength of the preferred base

station 60 exd@sidening RYHERo(GPS)y oF oMy sty BESIGPHER\FYSERE | MRy PEPVEdfal | er
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not centered abou
In one embodiment the search window is one of two sizes. One search

window is centered about the estimated arrival offset of the pilot signal of the second
20 base station 64. If the received pilot signal strength of the preferred base station 60
exceeds a threshold, a second search window specifying a smaller PN offset range is
used by the remote unit. The second search window is not centered about the
estimated arrival time of the pilot signal, but rather is biased so that a greater range
of offsets are searched corresponding to later arriving offsets than the estimated
25 arrival time. For example, the first search window 140 may be 121 chips in
duration, centered such that 60 chips before and 60 chips after the estimated arrival
offset are searched. The second search window 144 may be 81 chips in duration,
centered such that 20 chips before the estimated PN offset and 60 chips after the
nominal PN offset are searched. The sizes, and biases, of the search windows in the
30 above examples are purely illustrative. It would be apparent to one of ordinary skill
in the art that the use of other sizes of search windows would be without departing

from the spirit of the invention. In general, the search window size and biases can be



estimated arrival time of the pilot signal, but rather is biased so that a
greater range of offsets are searched corresponding to later arriving

of f sets twani/tdoes esti mated 25 arrival tinme. For exanple, parUSIwBEcisearch
wi ndow 140 may be 121 chips in duration, centered such that 60 chips
before and 60 chips after the estimted a?é‘i val offset are searched. The
second search wi ndow 144 nay be 81 chips fi duration, centered such that
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Between these two thresholds, the search window size is vaned inverse to the pilot

signal strength of the preferred base station.

20 In another embodiment, the search window size selected in response to the
received signal strength may be used for a subset of the searches. A default search
window size, selected by a base station and communicated to the remote unit, may
be used for the remaining searches. For example, the search window size
communicated to the remote unit may be used during 4 out of 5 searches of a

25 particular base station. A decreased search window, selected by the remote unit,
may be used during the remaining 1 out of 5 searches. It is contemplated that other
combinations of searches using differing search window sizes maybe performed by
the remote unit.

Figure 8 is a flowchart illustrating one embodiment of the invention which

30 adjusts the size of the search window in relation to the received signal strength of the
pilot signal of the preferred base station. The process represented in Figure 8 can be

implemented in the remote unit depicted in Figure 5 under the control of software or



w ndow si ze, selected by a base station and conmuni cated to the renote
unit, may be used for the remai ning searches. For exanple, the search
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the threshold. Thus, in Figure 8, in block 260 a second search window size is

selected. In another embodiment the search window size is selected from a set of

20 search windows that decrease and increase in size as the pilot signal strength

increases and decreases respectively. In yet another embodiment, the search window

size is continuously adjusted in response to the pilot signal strength. After
adjustment of the search window size, flow continues to block 270.

In block 270, searches are performed for the neighboring base station pilot

25 signals utilizing the search windows. The search window used to search base

stations may be the search window selected by the base station and communicated to

the remote unit, or a size determined in either block 250 or 260. In addition, the

search window size selected in either block 250 or 260 may be used for a subset of

searches. For example, the search window size communicated to the remote unit

30 may be used during 4 out of 5 searches of a particular base station. A decreased

search window, selected by the remote unit, may be used during the remaining 1 out



i ncreases and decreases respectively. In yet another enbodi nent, the search
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assi gnnment an e :aes can be found in: (1) U S. Patent Nunber
5, 644, 591, en;ii ?\??’%ﬁﬁiﬁa%& \ND APPARATUS FOR PERFORM NG SEARCH ACQUI SI TI ON

IN A COMA COMMUNI GAdre GhisrsaXtrdiEbbnc2thing the searching process, demodulating element

assignment and search engines can be found in:

(D) U.S. Patent Number 5,644,591, entitled METHOD AND
APPARATUS FOR PERFORMING SEARCH ACQUISITION IN A CDMA

COMMUNICATIONS SYSTEM;
20
2) U.S. Patent Number 5,805,648, entitled METHOD AND
APPARATUS FOR PERFORMING SEARCH ACQUISITION IN A CDMA
COMMUNICATIONS SYSTEM;
25 3 U.S. Patent Numbers 5,867,527 and 5,710,768, entitled METHOD
OF SEARCHING FOR A BURSTY SIGNAL;
(C)) U.S. Patent Number 5,764,687, entitled MOBILE DEMODULATOR
ARCHITECTURE FOR A SPREAD SPECTRUM MULTIPLE ACCESS.
30 COMMUNICATION SYSTEM,;
&) U.S. Patent Number 5,577,022, entitled PILOT SIGNAL
SEARCHING TECHNIQUE FOR A CELLULAR COMMUNICATIONS
SYSTEM;
35

6) U.S. Patent Number 5,654,979, entitled CELL SITE
DEMODULATION ARCHITECTURE FOR A SPREAD SPECTRUM MULTIPLE
ACCESS COMMUNICATION SYSTEMS;



(2) U.S. Patent Nunber 5,805,648, entitled METHOD AND APPARATUS FOR
PERFORM NG SEARCH ACQUI SITION IN A CDVA  COVMUNI CATI ONS SYSTEM 25 (3) U. S
Pat ent Nwde1/36088 867, 527 and 5, 710, 768, entitled METHOD PEI/BENROKIING FOR A
BURSTY SIGNAL; (4) U. S. Patent Nunber 5,764,687, entitled MOBILE
DEMODULATOR ARCHI TECTURE FOR A SPREAD SEE RUM MULTI PLE ACCESS 30

COVMUNI CATI ON SYSTEM (5) U. S. Patent Nu r 5,577,022, entitled PILOT

SI GNAL SEARCHI NG TECHNI QUE, FOR A CELLULAR COVMUNI CATI ONS_ _SYSTEM 35 (6)
U.S. Patent Nunber @) 65sARpisatigny: Numbgr Ce/P8'6l 7  epyitigdpUMMH IdN GeENINEECTURE
FOR A SPREAD SPEMIRIN-MIOR. filed onnPers®ecOMAR @mirl ON SYSTEMS; WO 01/ 76088
PCT/ US01/ 10464 25 (7) Application Nunber 08/987,172, entitled MULTI

CHANNEL DEMODULAT@R) fiAgglicatioDedarber 09/283970, asntitled) PROGRAMMABIRINber

09/ 283, 040, enViATICHETRECRAVYNAIRC HER MAEG DR DAtk TER 9SBARCHER, filed on
March 31, 1999; each of which is assigned to the assignee hereof and

i ncor por at ed i .o ref verd Bl £ S i .. Hhe f i .
description d&%gll?ldg gl}e{}cpaﬁng{es%ggitr?enesa%%g%?%eﬂe%ogean-& ?ﬁ?%()?ggqg%\ﬁ?lbybe
appreci at ed, hefseanee, intit@htireey. mat t er how detail ed the foregoing appears,

the invention may be enbodied in other specific forns wthout departing
fromits spirit orlhestomeoing despaptian dataily ¢egtain qbodimsats afhie drvsHtPREAt i S
to be consi der ' ; ' by iLclive
and tholSeope it tepBlesisudct RBREDT. 6 o Bl nOW bidhed e bige Btk sbBBHL WL |
clai ms rat her ihefiohyndylte dnabigl CthaSpedifit farths viithobk desdtang &smwitd giricome
wi thin the neaning and range of equivalency of the clains are to be
enmbraced wi t hid¥ astrafial ¢ rispRaT Tihg deporibersmbodingntds tq bggwnrdereddn ¥l 0464

respects only as illustrative and not restrictive and the scope of the invention is,
therefore, indicated by the appended claims rather than by the foregoing description.
15 All changes which come within the meaning and range of equivalency of the claims

are to be embraced within their scope.

WHAT IS CLAIMED IS:



26 CLAIM5 1. A nethod of selecting a set of PN offsets used by a renote
unit in a conmunication systemwhere the renote unit nonitors a plurality
of base sv@bvi/oess and said plurality of base stations trapsmiusoigiogeial s
fixed in PN offset relative to each 5 other, the nethod conprising:
determ ning a delay between the transm ssion of a signal froma selected
base station and the reception of said SI% by a renote unit; and
selecting a set of PN offsets used to ﬁ\p[ for signals transmtted by

ot her non-sel ected base stations accorﬁé— said delay. 10 2. The net hod
of Caim1 wherein jdet ergriiil SralefbcHfy A ¥etCHIN ofRSts usdERyP i réhéte anfilihengt h
of said signal fromsaid selected base station; and estimating said del ay
according to $anmlumslun sglstsmg\mlmre sher et unit noriloes arwhh@ldycff b@beastatidns
wherein determ i ai tance between

d d
sai d sel ect ed 2BGS upphity,p é’%\é" Yaf rslni%gﬁﬁltt é’g{}g]l tﬁxe%‘?jb&g‘ff? ?Wi cdaf¥fdel ay

according to e tH@ﬂﬁ:%Ho%Q:oq{Spﬁtsﬁiﬁce 4. The nethod of Caim1 wherein
sel ecting said set of PN offsets used to search for signals transnmitted by

ot her non-sel ect ed base dsteaninims acdaigyr bst@sen 2be dfansm'a;siongoﬂ heigiak dropd asai d

set of PN offsets sai d. del decr ease and j.ncreasin the size of said
set of PN off§%lF%te?1;’as§éFadloaé‘P§§“i rﬁ%‘?Pé‘SEQ Salgs‘g?ﬂé)yr?e’ieﬂ’(ﬁ?&e LA m 1 wherein

sel ecting said set of Ph@EERLL Set BB offQtSERHSGH sébh fIrSNALR tfaﬁ@rﬂﬁ{éhtl}yed by

ot her non-sel ected base stations conprises: 25 receiving a default set of
PN of f set s fr othes abutscledted base shtises stcatdimg®;saidadedaysear chi ng said plurality

of base stations er ei a su f searches , are perfo d with, said
def aul t'&et of PN &ff set E‘?‘ﬁ%ﬂféﬁ% AYhSEFIR defermin M%ﬁr‘)&}%ﬁswth
said selected set of PNQfta6t a s@Chdh oﬁsﬁ‘iﬁ@g}f&l ?fon?%‘hﬂ%%le@ﬂd%&@e §t%€}6£-h

w ndow size used by a renpte unit t0O in a cofmunication system where t he
renote unit nmandtors a plurality of base WO 01/ 76088 PCT/ US01/ 10464

estimating said delay according to said measured signal strength.
3. The method of Claim 1 wherein determining said delay comprises:
15 determining a distance between said selected base station and said
remote unit; and
estimating said delay according to said measured distance.
4. The method of Claim 1 wherein selecting said set of PN offsets used
to search for signals transmitted by other non-selected base stations comprises:
20 decreasing the size of said set of PN offsets if said delay decreases;
and
increasing the size of said set of PN offsets if said delay increases.
5. The method of claim 1 wherein selecting said set of PN offsets used
to search for signals transmitted by other non-selected base stations comprises:
25 receiving a default set of PN offsets from said selected base stations;
and
searching said plurality of base stations wherein a subset of searches
are performed with said default set of PN offsets and the remaining searches are
performed with said selected set of PN offsets.
30 6. A method of adjusting the search window size used by a remote unit

to in a communication system where the remote unit monitors a plurality of base



27 stations and said plurality of base stations transmt signals fixed in
tinme relative to each other, the nethod conprising: determ ning a delay
bet ween tWeot/rassmnm ssion of a signal froma sel ected baseCaUati/ommdand t he
reception of said signal by a renote unit; and 5 selecting a size of a
search wi ndow to be used by said renote ugj(t to search for signals
transmtted by other non-sel ected base stdtions according to said delay.
7. The method of. Claim®6 erein_ determ.ning the del .conpri.ses:, ..
reasuri ng. sai dviognand i G bose Bl DT A £ B bR Rt
estimating saiedcilethay 1RGRARKSE Bnpkigal d measured signal strength. 8. The
nmet hod of Caim6 wherein determ ning said delay conprises: determning a

di stance between sai d seezchundasdelay deiveen ahe tempulissiosneft @ sigrial fraamd
estimating said delg acc,ordia to said peasur e di stance. .15 9. The net hod
of Claim 6 whePleridDEreaiiongnd the Eeelion of Sad SieAal I AIBRIOG UG 8 sear ch f or
signal s 4ransmtted by Qtfagi,J10kz88f 85tHth RRPOWIAd RS by TR LFBE unit to
decreasing the size of said search wndow if said delay decreases; and

i ncreasi ng t haeatch dordigmdd tarseattachbyvotidowonfselseted bdel sgtions aceadimg. to@id The

met hod of Claim6 wherein said search window size is selected 20 to limt
the search w size earlier intinme frompredicted arrival tinmes of said

non- sel ected base s ati g melod JEIHRKIAh deeAh T MDREIS) Forifhcbss! nal

is apilot signal. 12. The nethod of Claim6 wherein sald sel ected base

station is a preferrednxaseiggatd agnal 2Gerigth ofl$add sadedbasibasé st@lien;rmnd wher ei n
sai d nop-sel ected base stations a nei ghpori ng, base stations. 14. A

met hod sel ecting a sé’étﬂréﬁt_‘% Sr%‘{)gﬁl@i %gﬁ@&toﬁgldg“‘?aéﬁﬁfié’ﬂ?ﬁﬁﬁeﬁ"ﬁm' a
slotted node wirel gss copEusH dAMaity 8 We{Eeh Ubrefmididy ld defaylonfRRes:

stations configured to transmt a PN encoded signal "at a ti'ne of f set
di fferent than 30 nei ghkletermpiipns aistte] batweenasaid atletted Haso satior rmod esaidni t

configured to receive sajd PN encoded signals transmtted by said base
stati ons, therﬁ%?‘ﬁd'altc%ﬂadprisi ng: WO 01/ 76088 PCT/ US01/ 10464

estimating said delay according to said measured distance.
15 9. The method of Claim 6 wherein selecting a size of a search window
used to search for signals transmitted by other non-selected base stations comprises:
decreasing the size of said search window if said delay decreases; and
increasing the size of said search window if said delay increases.
10.  The method of Claim 6 wherein said search window size is selected
20 to limit the search window size earlier in time from predicted arrival times of said
non-selected base stations.
11.  The method of Claim 6 wherein said signal is a pilot signal.
12. The method of Claim 6 wherein said selected base station is a
preferred base station.
25 13.  The method of Claim 6 wherein said non-selected base stations are
neighboring base stations.
14. A method of selecting a search window size used by a remote unit in
a slotted mode wireless communication system with a plurality of base stations
configured to transmit a PN encoded signal at a time offset different than
30 neighboring base stations, and at least one remote unit configured to receive said PN

encoded signals transmitted by said base stations, the method comprising:



28 neasuring a strength of said PN encoded signal transmtted by a
preferred base station; selecting a search window in response to said
strengt hvod oszioss PN encoded signal; and 5 searchi ng sai drerasainowsdndow f or
a PN encoded signal transmitted by a neighboring base station. 15. The

met hod of Cl aim 14 wherein said search w ngnow size is selected to adjust
the search window size earlier in time frét a predicted arrival time of the
nei ghbori ng base station. 10 16. The nethod of Caim 14 wherein if said
strength of said PN encdbeaguring gnsrengthapls saidfy apgoded; &igpalerapsmitied Ry &t

station is bel .a first search w ndow size is selected, and
if said stren ?#eg?&g%?g%kﬂ’encoded signal transmtted by a preferred base

station is equal to or exkewts asaadhtwinéshdhdesppnseaosaldseengh ofWald®W si ze
is selected. 15 17. The nmethod of Claim 14 wherein there is a plurality of
t hreshol ds and¢ncededgighabaeth wi ndow si ze is changed each time said strength

Cr osees 5 throshol d. 18 AU AR RcH Sl el R R ARG HAA Y

sear ch w ndow d rightefifle baseseiogh a plurality of neighboring base stations.
20 19. Arenote unit in a slotted node wireless comuni cation systemwth
a plurality of basdJ3st atlihsrsetbemef glainad4twhareinsaigi seargh prndow sigeds selagidl  at

i ff iy : i i.no. i ons .
Femote unit - coabEtel RndtF! 8RR S O BAE s 3hES bR NP B nF BT ks,
sai d base st atnefphborigOba3e saitio@l: 25 neans for nmeasuring a strength of said

PN encoded signal transmtted by a preferred base station; nmeans for

sel ecti Hy a sear ch Ifi nddWeimethed pbRlaemild wherein 4f sadh sfrangdt of spid BNmMcedrdoded
signal ; and [ ' [.C n for B e hgnal
30 ransm 1 od by AfraRGRLEYHY B 8eed Bl Banty B2’ el A ol
wherein if saivingdw en2@ti s€léctediatld i\s£d s@elpth oS bGAPN Encadasdrbigh@drdnymsieddd

preferred bas %ysz;[ g;[eifé)rpedi lfasg Eélta(t)ivgn(j}s teglrlzﬁst(r)] Oclrdex%eefdis rsfutd tsher:(?sglglb:l, a second search
window size is selected.

15 17.  The method of Claim 14 wherein there is a plurality of thresholds and
said search window size is changed each time said strength of said PN encoded
signal transmitted by said preferred base station crosses a threshold.

18.  The method of Claim 14 wherein the selected size search window is
used to search a plurality of neighboring base stations.

20 19. A remote unit in a slotted mode wireless communication system with
a plurality of base stations configured to transmit a PN encoded signal at a time
offset different than neighboring base stations, and at least one remote unit
configured to receive said PN encoded signals transmitted by said base stations
comprising:

25 means for measuring a strength of said PN encoded signal transmitted
by a preferred base station;

means for selecting a search window in response to said strength of
said PN encoded signal; and
means for searching said search window for a PN encoded signal

30 transmitted by a neighboring base station.

20.  The method of Claim 19 wherein if said strength of said PN encoded

signal transmitted by said preferred base station is below a threshold a first search



WO 01/ 76088 PCT/ US01/ 10464 29 wi ndow size is selected, and if said
strength of said PN encoded signal transmtted by a preferred base station
i s equal woooreoexceeds said threshold, a second search wrQUDORIIZ& | S
selected. 21. The nethod of Claim19 wherein there is a plurality of

t hresholds and 5 said search w ndow size,,s changed each tine said
strength of said PN encoded signal transimtted by said preferred base
station crosses. a thresho 2. The reno ai 19 erein the
el ected i zo TEAPUG Aok ool quTebep B st ey SR e g
base stations.h23 prefBfed 8R! Katll fs QualdPbrmexdBe i ® testdld Selcofd sEhth
offsets is selected 10 to be twenty chips earlier in time fromthe
reference ti rrewmdomsmeyssﬁhqn@i later in tine than the reference tinme. 24. A

renote unit for use,in vvlre |cat|onsste .0 i Sipg:;, a
search engi ne configured lieom bf’@f’ﬂﬁ%@m@ WREEP there & "i‘fyn&rtlhieﬁﬂ‘%%@‘?%ed
signal s and pef{PEdR L AFdoRs sizO1is %hﬂ%@h eTaE}ii'ﬁﬁ{@ §§1@Qtr9ﬁ/gtlb%§esaﬁf PN GRedeNd @
controller in communication with said search engine configured to pass

sel ected sear cﬂngrphtrarmuecd;by said peftsmlrhabe gagpmapssees diroshobar ch resul ts,

eval uate said deter d¥ nal str ?{) aid recef ve 20 si gnal
sel ect a set of PN sethe Blof?e““s"e eg‘ﬁ"bﬂ’ﬁlsg eted sizfisear W‘W“base
statl ons. 1Ih§‘edrt6f§9§r@h h'Elufralﬁir oﬂaé}% o%ﬂug‘MﬂE‘er §htngai d controller is
further confl gured such at said set of PN offsets is selected in

response to said dédder mTredem2t wiigefallam il!ew@;t:ﬂwmﬁﬁiseThéPNerffsbB isipel¢ctaf
Claim?24 wherein said controller i.s furt conf %red suc at if. sad

det ermi h&d si JRAF WWERLKSHIPS cpdich i tie dramy, srﬁ@Fed’C?é‘ | O JIXty £ ‘QF 3§?rz‘8 e sai d
set of said PNh& thedferchse ggkected, and if said determ ned signal strength
is equal to or exceeds said thr eshol d level a second size of said set of PN
30 offsets is sel ecdded. AR7renidie nmhofce use tinoh @limless 2domim@nieatiors ajystem
controller is Cfolrjnrptﬂkslﬁlrg:
a search engine configured to determine a signal strength of a
15 received signals and perform searches for signal transmitted by base stations; and
a controller in communication with said search engine configured to
pass selected search parameters to the search engine,
receive search results,
evaluate said determined signal strength of said received
20 signal,
select a set of PN offsets to be searched for signals transmitted
by base stations.
25.  The remote unit of Claim 24 wherein said controller is further
configured such that said set of PN offsets is selected in response to said determined
25 signal strength.
26.  The remote unit of Claim 24 wherein said controller is further
configured such that if said determined signal strength is below a threshold level a
first size of said set of said PN offsets is selected, and if said determined signal
strength 1s equal to or exceeds said threshold level a second size of said set of PN
30 offsets is selected.

27. The remote unit of Claim 24 wherein said controller is further

configured such that there are a plurality of thresholds and a size of said set of PN



configured such that there are a plurality of thresholds and a size of said
set of PN WO 01/76088 PCT/US01/ 10464 30 offsets is changed each tine said
det er mi nado 8i/giosd strength crosses one of said threshol dP€EVUSHI1510428. The
remote unit of Claim24 further conprising: a default set of PN offsets
comuni cated to said renote unit by a 5 g{)ef erred base station; wherein
said controller passes said default set of "PN offsets for sone searches

o o 00 R AL DA e S A 380 T P R e
searches for shgughi§ievkls@nsmtted by a base station.
28.  The remote unit of Claim 24 further comprising:
a default set of PN offsets communicated to said remote unit by a
5 preferred base station;
wherein said controller passes said default set of PN offsets for some
searches for signals transmitted by a base station and said set of PN offsets selected
as responses to said determined signal strength for other searches for signals

transmitted by a base station.



