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WORRBEN GATE ONS [ 0000] The present application cPEi/Ds20051€17809

benefit of U S. Provisional Application Patent No.
60/ 572,912 filed May 19, 2004. BACKGROUND |. Field
[ 0001] The present invention relates generally to
comuni cation, and nore specifically to techni ques for
meki ng signal quality neasurenments for cells in a
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given nonent. A cell can refer to a base station or

t he coverage area of the base station, depending on

the context in which the termis used. The cells in

the system f@(o@g mmwéﬁymmmmngwmrtumm
"non-serving I's. A serving cell is a cell that the

wireless device is in comunication with or is
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Qt%h@NQQTO/S?Q@l'Zﬁl@dM@%*%@WI ng cell that may be near
a serving cell and nmay be received by the wirel ess

devi ce. [0003] The wirel ess device periodically nmakes

signal quality neasur erﬁmmervi ng cell(s) as
well as other cells in e wrel ess device
makes these nmeasurenments in order to determ ne whether
there are any cells better than the current serving
gel | (weld This nmay be the case, for exanple, if the

wi rel ess device is nobile and noves about the system
[9003] bet Tl peesient iimvengomdrelaies igsaeraly ef@ lsgmpp@ication, and more
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¢6minunivatiehsyseash.d t hen becone the new serving cell
[0004] Cell neasurenments are inportant to ensure good
performance for the wrel ess device and achi eve high
3!ste I{fl ci ency. However, these neasurenents consune
agkground, cos (e.g., battery power) at the

\0002| €S SIndL Wifeess TBRIMAmidAtion system, a wireless device may communicate

with one or multiple “cells” at any given moment. A cell can refer to a base station or

the coverage area of the base station, depending on the context in which the term is
used. The cells in the system may be categorized as “serving” and “non-serving” cells.
A serving cell is a cell that the wireless device is in communication with or is
designated to receive messages from. A non-serving cell is a cell that is not a serving
cell. A “neighbor” cell is a non-serving cell that may be near a serving cell and may be
received by the wireless device.

[0003] The wireless device periodically makes signal quality measurements for the
serving cell(s) as well as other cells in the system. The wireless device makes these
measurements in order to determine whether there are any cells better than the current
serving cell(s). This may be the case, for example, if the wireless device is mobile and

moves about the system. If a better cell is found, as indicated by the measurements,



therefore a need in the art for techniques to nake

cell neasurenents in an efficient manner in order to
w@oenwsaripg2 r esour ces. SUMMARY [ 0005] Techni quesPE€DUS2005/017809

maki ng cell nmeasurenments in a_w reless comunication

system are descri bed herein. A wirel ess device

categori zes cells whose identities are known to the

device into nultiple sets. The wirel ess device nay

theh ahe whitedesse deedck andy benhahdedsfremetine vdusresi spmaing rogll(s) over to the

e cells via searches, Different sets
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guoerdm ariiet bt @UNSEYP 18EVIEERg t he wirel ess device) are
nmeasured nore frequently. Cells deened to be |ess

i mportant and/or require nore processing for

measurenments (e.g., cell SWMMARYown timng) are

nmeasured | ess frequently. The w rel ess device perforns
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throughout and wherein: [0008] FIG 1 shows a wreless
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measured less frequently. The wireless device performs searches and makes

:

measurements for the cells in each set at the measurement rate selected for that set.
[0006] Various aspects and embodiments of the invention are described in further

detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The features and nature of the present invention will become more apparent
from the detailed description set forth below when taken in conjunction with the
drawings in which like reference characters identify correspondingly throughout and
wherein:

[0008] FIG. 1 shows a wireless communication system;

[0009]  FIG. 2 shows a state diagram for five exemplary sets of cells;



[0014] FIG 6B shows a primary common pil ot channel
(CPICH and a synchroni zati on channel (SCH) for the
waelovnliizok2z i n W CDVA;, and [0015] FIG 7 shows aP@i/v8005/017809

di agram of a w rel ess device. _DETAI LED DESCRI PTI ON

[0016] The word "exenpl ary" i s used herein to nean
"serving as an exanple, instance, or illustration.”

Any enbodi nent or design described herein as
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MAbar dIG. Ashrowpe Blesk dipgrasy of apiislesndev@eobal Syst em
for Mbile Comruni cations (GSM or sone ot her TDVA
RAT. W CDVA and GSM are described in docunents froma

consortium named "BETANBDRDESCRIPTEON p Project”

(3GPP). cdma2000 is described in docunents froma
M 6pr t i The wardk dexXedrpdar@@ nenased dwerddarto mecaphi‘er#ngjascan example,

2" (3GPP2). 3GPP,and 3GPP2. docunents are .publicly ,
PP st HisPREOT 21 (DRSO (B AERGEEh S s egmplary
USRA nbQesERAT W Be E&lstriied & proft@re@lor B drkddeBudb e bBRS embodiments
systens. For clarity, these techni ques are descri bed

bedesignsor aWCDMA system [0018] FIG 1 shows a

| €SS,COo nication tem 100. . tem 100 jncludes .
B0 e et RS RpriaRipE R ey b6 Gact 488 varions
GBS iceRinhRicatioh systemebsich ofs Bbde Dadisiod eViutigie WddessA(CDMA)
base station is a fixed station used for conmmunicati n%_ .
wystems, Hemgi Piisens Mdtipleedcesss (FRYLA) systayes, @afl | Fraquency Division

B (W ] Y) n I :
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&%-8irhyang dS D ,epdaidio ) TIRM syt mey dmplemenk Glppgl System for
obile Qﬁn‘&ﬂ"n;igﬂioﬂﬁggg{\%eog Wb AR Mer WA(ﬂW—CPMA and GSM are
ermnology), a [ stati'on, a user term nal, or
desteibed medocumenisrfodm gyconsortium named “3 Generation Partnership Project”
(3GPP). cdma2000 is described in documents from a consortium named 3t
Generation Partnership Project 2” (3GPP2). 3GPP and 3GPP2 documents are publicly

available. The cell measurement techniques may also be used to measure cells for one

or multiple wireless systems. For clarity, these techniques are described below for a W-
CDMA system.

' [0018]  FIG. 1 shows a wireless communication system 100. System 100 includes a
number of base stations 110 that support communication for a number of wireless
devices 120. A base station is a fixed station used for communicating with the wireless
devices and may also be called a Node B (W-CDMA terminology), a base transceiver
station (BTS), an access point, or some other terminology. Wireless devices 120 are

typically dispersed throughout the system, and each wireless device may be fixed or



[0019] In FIG 1, a solid line with arrows on both

ends indicates active comuni cati on between a wrel ess
waelewsaesoand a base station. A dashed |ine w t hPERUS2008017809

on one end indicates reception of pilot by a wirel ess

device froma base station. A"w rel ess device nmay

communi cate with one base station (e.g., wreless

device 120a) or nultiple base stations (e.g., wreless

tebilce A2Cyslesndeviee doyrdlinlee anatledil iisek equiparent UER (W-CDMA

ment . The doywnlink (or forward |ink efers to the
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serving cells in a "connected" or "dedicated” node of
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erving cells e 1n an "1dé"“node. I'n any case,

tHecbase srtiesstodiheiwieclem ydchies ind the uphale (oraesdrgnhihle) refers to the

fromother cells besides the.serving cell(s). For

eorrupigatiqn, link %Pmab& Wyelsesdsvigss tofheihas %%tgqn)ﬁe

ct el :
g?r?g]raal | sfaggrg F?Oefggyﬁ}@lde 1{1{3}%/' A8 Chhet 2 Q81 %a%%efeﬂo a base station

or the e node. [0021] f CL
asd/oweits casragerayeant Aevirelessalesvs maysbemsactiye womslupgstion with one

i T
GBleless abAcd faghlsdt ﬁ@&es'i%?iﬁté&i toakEs5iPe ARYIaEEs RENBIMIE)Sfrom one or
Si t s to informthe systemof the

naling w these cel ) |
Um%tﬁrd@ servipgesBnwhile ian {ifller aaadss dnymy ceses e wipeless dgvice may be
Via this.signali exchan the wi,rel ess deyjce .
BUIE 4P ot Sisfats drhnd ST s sl ' askiine cellsY e Hog glaity, the
tsllowiRg fdekcriptionCil foramhd dohheqied trho®Nt MewERE! Bies désefiption also

the radio |ink for each cell in the active set. The
genarally anplieniy theddleanefieone to six cells in WCDMVA. The

g(ﬁhbz i M W@CBmvag \%’gﬁ fagrlﬁari}y Bﬂlcéf”‘lulf']%’ele%glsg&gﬁg, Q XNi}JigSS device
yStem based on inputs from t’he w reless devi Ce.
p&d&a]s ifhial wiquisikesardiesdatohesbyr cells ovhebttles devicd is frstqfowered on.

nei ghbor cells, which are cells that may be recejved
Byaneelijarefosnd, tew feaviralpsssdavicerexphanest sigatlinggwigh these cells to

QN A of R SRl Bih s, o U, vio i
kiigaalirtgoexichange) the wasedesd doviceobthias €1 )pmadctimg set Thetaining one or more
Qgﬁs% tl)lgera folr itﬁ’g caﬂaa}tlld%g)nlge%tiige& BartaPneters for the radio link for each cell in the
active set. The active set may contain one to six cells in W-CDMA. The cells in the
active set are typically selected by the system based on inputs from the wireless device.

[0022] The wireless device may also obtain a list of neighbor cells, which are cells
that may be received by the wireless device. This list may be called a neighbor list, a
monitored set, and so on. In W-CDMA, the serving cell forms the neighbor list and
sends the list to the wireless device via signaling. The neighbor list may contain up to

32 “intra-frequency” cells operating on the same frequency channel as the serving

cell(s), up to 32 “inter-frequency” cells operating on frequency channels different from



32 "intra-frequency" cells operating on the sane
frequency channel as the serving cell(s), up to 32

w0 20vsR15082 equency” cel | s operating on frequencRCT/US2005/017809
channel s different fronthe fre$uency channel of the
serving cell(s), and up to 32 nter-RAT cells of
different radi o access technology (e.g., GSM. Each

cell also broadcasts a |ist of nei ghbor cells for that
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descri bed bel ow. For nost systens i ncluding W
tih deffendlént sndhe bystem closngmtcag i @nhd)vv)pﬂnhmgymhrommtlon information,

3 86 vt e ot 7o o B et ‘o PSR e or W-

@DI/ACisAAEYiBadkb I FoP ndst Systenil RBludiyl WACIMYA b@e full search is
different fromthe timng of other cells. For an

agmuntlgnaiwsméeylgwemm rAditianr or ELINAA, dee ogllyl g the syptenp may be
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e w re IFce nmay per searc

ke Whish iesebé diftsrerd ﬂ’(ﬁhhhd\:ﬁﬁﬁﬁg of Bty celés. KAEMEN h§ymchronous
the wirel ess device. The list search is al so dependent

§hstemeths yareless é@\gpegwoglgtnep@ tor 3pperéaim the tinaigg of each individual cell.
ke b
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Thi whiosé¢ timéey istknown tadeewirelesy delvimegdheilist sdaschdellso dependent on
t| m and .di cover new ietsgnal pat.hs

t
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[AQP%% %e t‘ﬁhﬂ' SeR3S fEleW-EDHMR! isogés%ﬁbécy bgﬁlﬁﬁs The list search can

~ nmeasur e for the serving cell(s) as wel
raseerts Y c.hangesclel the célh tiommand dischetee newv rsgnahpatbeﬁlat may have been

ell (s r ich to recei,ve service. The wireless
3 egies‘)x }%%T‘B?Wﬂeﬂg rheqsll search or a Iist
§665th t PhdWkBless device periodically makes measurements for the serving cell(s)

as well as non-serving cells in order to determine the best cell(s) from which to receive
service. The wireless device may perform either a full search or a list search to make
measurement for a cell, depending on whether timing for the cell is known. The terms
“search” and “measurement” are thus related in the context of cell measurement and
may be used interchangeably. The wireless device may be able to quickly and easily
make measurement for a cell whose timing is known. The wireless device may need to

perform a full search in order to make measurement for a cell whose timing is not
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neighbor cells in the neighbor list are initially placed in the Unknown Timing Neighbor
set 250. The wireless device may perform a full search to detect for each neighbor cell
in the Unknown Timing Neighbor set. The wireless device moves each neighbor cell
that is detected by the full search to the Known Timing Neighbor set 230. In the process
of performing full searches for neighbor cells, the wireless device may detect other cells

that are not included in the neighbor list but are nevertheless received with sufficient




For WCDMA, the transition fromthe Known Ti m ng

Nei ghbor set and the Unlisted set to the Candi date set
woreapshesosr i ggered by events |A 1C I D, and | BPCTI52005/017809

are described bel ow. [0029] Tge system may update the

cells in the Active set based’on neasurenent reports

sent by the wireless device. Newcells (e.g., in the
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the transition from the Candidate set to the Known Timing Neighbor set and the
Unlisted set may be triggered by events 1B and 1F, which are described below.
[0031] The wireless device may report the detected cells in the Unlisted set to the
system by sending a Measurement Control Message (MCM) to the serving cell(s). If
the system adds these detected cells to the neighbor list, then the wireless device moves
these cells to the Known Timing Neighbor set. Conversely, if the system removes cells
from the neighbor list but the wireless device continues to receive these cells with high
received signal quality, then the wireless device may move these cells to the Unlisted

set. If the system does not select cells outside of the neighbor list as serving cells, then



assigned to the primary CPICH and further spectrally
spread (or scranbled) with a primary scranbling code
was®sgnwa2 to the cell. If the timng of the cePCT/US2005/017809

known, then the wirel ess device can performthe

conpl ementary spectral despre%ding (or descranbling)

and then nmake neasurenent for the signal quality of

the pilot received on the primary CPICH The received
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CPICH f h
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[oogsNt ITAE w1fe7léss lletice maytvemphitecthe réceivey sigRhiCHtaligr foa the primary
servi ng cell e ent, 10 3 bet er than the primary
@BIQEH ik Shp Bl RIS S Ak horB VIR (L Aor e thb gl bf that cell

BhOBCIA0 A, HheIR0 0N fralyUoBRAR o (AR sifRal oflRflibr the cell

ate set may tion back to the Kndown
dgainsh g rijporghd cangsetonsiantt deet binKieseadld as ebsdalftetthrsshwld,the yeceived

for that | 1) | th th t
it vl ot ter (86 6L B0 82 (2) | over than the
] ut erably 2HbRlad dkBMBRky bdt)of eéils Wak %a%&ﬁg?&\&ﬁﬁltlﬂﬁ)bemeen

send a neasurenent report to the servi ng
thadfmrdeiat@d@zownéfszngd%gﬁ@m andt (er@mgﬂﬁetSF foedlinthe Krewn Tining

0 254 S TP oA PR e
ﬁgﬁﬂtq[ﬁah& foh e Yfindrl GRTIEHaok tlﬁﬁﬁﬁﬂlsqm) h@ai thed i lgﬁ(&kmg range

qual i and are described in the aforenenti oned

mtﬁﬁté(we@@?@ (3 bettergban thy ppimary CHH3E fory sareing |cslé (ea/ﬁm 1C), (3)
ﬁ%geﬁ?li!l othg' : ﬁ%@P\f\(}‘lﬁE&é g@leg u@féﬂ{ %pé/elf)(fevéﬂrﬁ%uﬁr Ih!lgeher than

ﬁiegibadlmféghlfeﬁlﬁﬂd {evenish®Bt eocelhml/the Candidate set may transition back to the
Known Timing Neighbor set or the Unlisted set if the primary CPICH for that cell is (1)

lower than the reporting range constant (event 1B) or (2) lower than the absolute
threshold (event 1F). The wireless device may send a measurement report to the
serving cell(s) whenever any one of events 1A through 1F occurs. The wireless device
may also periodically send measurement reports for cells that triggered events 1A and
1C. Events 1A through 1F are all based on received signal quality and are described in
the aforementioned 3GPP document 3GPP TS 25.331.

Table 2



measurenent by the wrel ess device). The serving cells
in the Active set nay be deened the nost inportant

W@ Rwsa10mEy are the ones with which the w rel eBST/US2008€17809

communi cates. The cells in the Candi date set may be
deened t he next nost inportant9 since they are good
candi dates for serving the wirel ess device. The

candi date cells may be sel ected based on their current
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be eejaetad bysed Oh ehm:atmrenf reveissdisigna mualityy thempbsts;mtusc(é g., as recent
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oHtEsiar &0t imolusionf frerthe [(@GFHzeTIset. willevess, thesé cellsayay grow in

performa search far ch servin at a equent
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| ook for worthy cells to add to the Candi date se The
VimisgdVgighbor sef may be deemed to be least important of all the cells 1dent1ﬁed by

the wireless device. This is because not much information may be available for these
cells except for their identities.

[0036] The wireless device may make measurements for different cells at different
rates. Cells deemed to be more important may be measured more frequently, as
indicated in FIG. 2. Cells that require more processing for measurement (e.g., for a full
search) may be measured less frequently. The rate of measurement for each set of cells

- may be determined based on various factors such as the importance of the cells in the




device may performa search for each cell in the
Unlisted set at a rate O R4 to |look for cells to add
wa eoosheso@andi date set. The wi rel ess devi ce nmayP@EEUSINF17809

a search for each cell in the (i)nknovvn Ti m ng Nei ghbor

set at an even | ess frequent t%te of Rto | ook for

cells identified by the systemas well as cells not

identified by the system [0038] In general, any

weta ther amentt af girecassiyg neededdd rfeviorra dbé megaburement, afidtheo on. More

rreas t ement ratn%e 1{or t.he five .cell ﬁgts in FIG 2 may
FESE EPeTHent callssavihy THeAHedima= OB ro > R3 > R4

Todafr] APhwiBRSd ddviceat @A Pérormt §eavdtl Bt 85¢h ééﬁ)ihg eemaya frequent

perform searches for serving cells at a rate of

s@anocf Rastopidentsfyctba degispgnal paths for R&OCﬁssmg spbe Wﬂ1®h degice may

sear ch ever t val of
Bout ] ich oL AT ofFRRIE SIER o B R sl oy Rl Bt good
%ﬁcﬁ&a&ésSfoﬁi €30fE 6r Hay) Bbﬁbfm& fré}fdﬂeﬁ&@lﬁdldﬂﬁﬁo fiersystem. The wireless
candidate cells at a rate of R2 = 50 sps. The w rel ess

devire maygpriganfasemchelar sarhsceflgp %Kwewn dining Neighter set at a less
%Hﬁ&% L{&E o? g&g&) 156¢ £ Work nlgﬁcelﬂgltb %ﬁ& Céo ﬁ%t ChdiBatt %Ete ”Pl%et wireless

S, or O search ery measur
ldevlbé)fhagtfpeHBrm al%éareh&”&' ¢aeh feell uemefﬂﬁledtéd setl at hefe oBRI; $o look for
The W|reI es vi.ce ma rf Qrm searches for cells in
p f{@afqeqe h%g? vsg)alesgtde‘élce 0y Rﬂr ofm a_search for each
g?ﬂ%gthl%il%zzkggm} i eac‘g dr@e@a}f%ﬁ%éﬁ?ig?esé’s‘ [’ﬁ%&&‘éﬁﬁ éa[r%é bf R9to look for

nel@deﬁtﬁadtbyrthe ewstemys wel es bdlsumé dieh’oﬁed ln;e‘é]e sysern.
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ipkndforiin ssanchies forrsgrvilieg citlsat a st oﬁﬁhsdahéleaupdm' sstaul (sp), iat, R, =50
the sane rate, so that R3 = R4 and P3 = P4 . At tine
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t he erV|n cells i.n t ctive, se the candid
seqonds (s ree%%w&r‘a%% ﬁ ﬁle Wﬁéleﬁrseiaﬁﬂ%m%é Sp @eﬁlﬂm gearches for

{é%ﬁﬂ‘{i}ng | é’f}sg% a % 02) % aqﬂg éngeé% I’:@ﬂlaﬁ?effﬁm'l Qearches for

E&H&B*%Hé KnBWh ?uhﬂgt]\?b?g}}%}‘ BQWAd TR i iPOratS6E R, THE, =12.5
W rel ess device perforns searches for the serving and

1%%& 0Rd Rafclih v&YhAsREmERt Jidt @R (H, €/p, (L3 ms fBf eatch @Bl in these
The wirel esS device perforns dear'ches for the

@&b' SThe whfeesKrilewize That Perfoies gbdiciicssit il ik hBe Unknown Timing

Unlisted set every P3 ns thereafter (e.g., at tine

Nejghbahect ot e cdte 9§ Rievd.485 5ps. 06 oRe sfapthl inswarycmeasutestent period of

P, =320 ms for each cell in this set. Other measurement rates may also be used for

these cell sets.
[0039] FIG. 3 shows an exemplary timeline for performing searches for cells in the

five sets shown in FIG. 2. In this example, the wireless device performs searches for
the serving and candidate cells at the same rate, so that R, =R, and P, =P,. The
wireless device also performs searches for cells in the Known Timing Neighbor set and

the Unlisted set at the same rate, so that R, =R, and P, =P,. At time T, the wireless



the cells in the Unknown Tim ng Nei ghbor set every
P5ns thereafter (e.g., at tinme Td). [0040] FIG 3
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measurenent tine for the Unbiown Tim n%@ hbor set
Hesd cive isetdurs amivedhas defexmined nobloelnﬁt%/), then tﬂ@wenelvsmé@nce makes

h%g%ﬁ%ﬁ%g% ?cg) tp%tﬁgrfefﬁgt%g gﬂmjﬁ}ee,iz Ve gt\altl (ﬁ)?ocg%g? and then proceeds to
block 434. If the measurement time for the Candidate set has arrived and this set is not
empty (as determined in block 418), then the wireless device makes measurements for
the candidate cells (block 420) and then proceeds to block 434. If the measurement
time for the Known Timing Neighbor set has arrived and this set is not empty (as
determined in block 422), then the wireless device makes measurements for the
neighbor cells in this set (block 424) and then proceeds to block 434. If the

measurement time for the Unlisted set has arrived and this set is not empty (as



this set (block 432) and then proceeds to bl ock 434.

If the neasurenent tinme for none of the cell sets has
wa@eosaem4 as deternmined in bl ocks 414, 418, 42PCT/U2B05/017809
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sets, as appropriate, based on the nmeasurenent results
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500 for maintaining the Unlisted set. The wirel ess
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BevuEBngbF9sBlits searches and identifies at nost L
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The "W re ess device t term nes t e nu
gel heverthélednyetedtad by ther girelefy davithe For W-CDMA, there are 8192

possible scrambling codes, of which 512 are primary scrambling codes. The number of

detected cells may potentially be large. To reduce complexity, the Unlisted set may be
limited to L detected cells, where L may be any value, e.g., L =10.

[0046] FIG. 5 shows a flow diagram of a process 500 for maintaining the Unlisted
set. The wireless device initializes the Unlisted set to null or empty (block 512). The
wireless device then waits until the next measurement period for the Unlisted set or the
Unknown Timing Neighbor set (block 514).

[0047] When the next measurement period arrives, the wireless device performs

searches and identifies at most L detected cells for this measurement period (block 516).
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AL P00 A T PGSO GBI Rl s
\dEEEWR intle cdesnt iMeechrdmérmperiod. The wireless device then purges as many
additional cells as needed, starting from the bottom of the Unlisted set. The wireless
device then places the detected cells for the current measurement period (sorted by
received signal quality) at the top of the Unlisted set.

[0050] The searches performed by the wireless device are dependent on the pilot
and synchronization information transmitted by each cell in the system. Exemplary list
and full searches for W-CDMA are described below.

[0051] FIG. 6A shows a frame structure used by W-CDMA. Data is transmitted in

frames. Each frame has a duration of 10 ms or 38,400 chips, where each chip has a



[0051] FIG 6A shows a frame structure used by W CDVA.
Data is transmtted in franmes. Each frame has a
waleooatiisom2 of 10 ns or 38,400 chi ps, where eachPChiug20hs617809
aduration of 260 nano seconds %ns). Each frame is
further partitioned into 15 sldts that are gi ven
indi ces of 0 through 14. Each sl ot has a duration of
67 nms or 2560 chi ps. £}0052] FIG 6B shows the
@ﬂéﬁﬁgm@ IPBmane sedeads (nsphEaetl framie dn furthen pattitioeeHinta il slots that

B 520 S0, SRy B350 68 o0 i

F[)@OSZ]}H y HG 6Bshowsthe tfainxlﬁd;sﬁﬁﬁyf(md: ByrRhtdf@da¥ion channel (SCH) and
synchroni zation code (PSC). sequence in the first 256

& E‘%mé’fy BIGH o8dhe éﬁ‘i"bhlﬂﬂ b cach sidlel The STk meludgsse primary SCH

gﬁ?ferent Zg% I'p seco ary syr?c?ﬁr_&onl zatlgiﬁ{%% oge>-chip primary

@ﬁﬁﬁ)orﬁmiua ode (S8@)heqiencs in G irsi? schifs efaabh ssm-cmp slot. All

me. Fifteen diff nt SSCs are used for th
81 0B s v e e, T epeP R RSCH epevigte HIlGrent 256-chip
b&oﬁ@&?%@ﬁ&nﬁﬁ&mm @S@?%ccgfenéélrlsﬁgsﬁl@y 44 Rhe fg Bach slot in
the syStém Each cell is aSsigned one pattern o
ssCéramed Kifeen diﬁfesenSSSCp are vsed foothe fileenedotn ddiope Sahhe, and the

S B Shal Ts Sh5o5Se 5950 o o 0, L5550 25 e

Eaened] is agichVRRBR ipBerlorf T5 SB@B%& §hans
Ea’%l i aCh%nnel S'P oL | g i I‘S?Fyr%g%lgll for ttl)lle secondary

for epelcfame) [The S§s §S§ﬁeea1doS£éH pre ﬂ@plyb@bmamtbiqumgnt 3GPP TS

gsgﬁ ,a%tlgl&ltl ﬁglil)a%c SyS aﬂgiz rllélgg ﬁ%}rsf}{i% dé’&%’éeg ogl}tg Physical

&)hmm@e@Dm)wthgmmaymﬂamach group contains eight

scranbllng codes. Each scranbling code group is

HOS3L i arkagh ekl fs apsigned @meemmssecmhlmwoderp@e@eﬂ from among 512
?]?gp o 0 ed t

gllq rgérﬁgglggggpa e?ﬁagla ach %e ¥ %nr anfgqr?l ?126 Scr.amblmg codes are

ewmiged uintts 68 frotipg ranidheachr gmpyccﬁﬁﬂlﬁeigﬁt R@rabdbing codes. Each

g{ﬁ nahrg %{;gmbl i ng code assigned to that cell. [0054] )
FMRIIN G PAAESSTARR) ﬂsc%SSﬂcéeie%@flﬂlo% mffqymt %Sé?ap%trﬁé@ e 64 scrambling

e e { t aj .

PRICERoubP art ASGPRERTRRR 01 ifm S5 eas O M%rﬁmmﬂs g

bentipsofiopihe conuthe pgmaryt GPHeH ssing the prinlarypscoanbling ¢0d6a8digned to

g{;ts p one, the wireless device searches for the PSC

relating the received sanples at the device with

£d'(0§4]256 "R Wirdl&s cﬁ:@ﬂ:@ RGepédforfl ifuilesre%hest ﬂo'@et&t ff’ocrechﬁgresence of

e.g., at every half-chi'p, or at ferent
eflkssamdsascertain & Hotg off HesPsels. sThe full search for W-CDMA may be

performed using a three-step search process.

[0055] In step one, the wireless device searches for the PSC by correlating the
received samples at the device with the 256-chip PSC sequence at different time offsets
(e.g., at every half-chip, or at 5120 different time offsets in one slot). The PSC is
detected for each time offset in which the correlation result is sufficiently high (e.g.,
exceeds a predetermined threshold). The wireless device uses the PSC to detect for the
presence of a cell and to ascertain the slot timing for the cell. If the cells in the system

are asynchronous, then the PSCs for these cells may be detected at any time offset.



detected for each tine offset in which the correlation
result is sufficiently high (e.g., exceeds a

w@e@detwim ned threshold). The wi rel ess devi cePCFES200$1€17809
PSC to detect for the presence of a cell and to
ascertain the slot timng for The cell. If the cells
in the system are asynchronous, then the PSCs for

‘?P%gf s may be detected at any tine offset.[0056]
ep D 0e the Wiselessdeyicp ideternimes thei pagternt ¢feSSCs used by each

I .ch,the .PSC
1 00 SR L GOED S5 e e o
tiei thpossibloSSChavakGegeesl fok @adS6E 1 vasnsee@bicV@sts f Ahe 16 possible

SRE® a8 s etianetel i fieo by s Wive daviceioss Shus corrlate
%Vﬂeﬁéivé“@ﬁhrﬁﬁl% forf %1%1?&1%}1% ddch %’f‘f@? lé%ggsﬁt? I 8 determine

given slot W th eac POSSi
wichy $§(ﬁ avashisedh f@%at/\det u¥he wirelest [datics |obta1nsThSGSSCs used for 15

[ SSCs used for
BB SO L il QPP BT S50 B tErnt 5 eclesthpict that 1SS patiern is
s el@ns 2kt sPaky SNab ofR f
an!)y/ of the glﬁwer 6?? Srsgﬁggt@f%?tﬁé@grr %ggillsﬂn%‘h?l ‘S)lahé Fhlﬁ of itself.
Byeause o5 hiis property, ﬁlsﬁaWﬁeleBe@awe:anfas&temam whichent yf thiel6e possible

SoC e 0 bR REL S 03 S Pt Bl semseaptive sios

Tht eirclds de’irl(ﬁvbanlﬁteﬁﬁﬁfé%id Hin%l MHFhe s-@?ﬁnﬂﬁrfgeéoﬁé %roup used for
%g |? can determne frame timng and the scranbl
el g?ﬁ?&ﬁ’n@‘eéﬂ?@?d $le patdgrn. based on t he det ect ed SSC

tZr :nnnes E%{B)he ?é:?én%’ﬁglew& 54 usgam %'gcsr‘frag‘gt?\hngf‘i?fie used by

edch odellt foe vaSEh plad sanpdmm hsebealeaaeétad SPhACEacBATAT pattern is
.aSSOCi at ed wth a specific group o

SSC of
5 ‘i&vﬂ %Pgﬂ C EHRIPO! cight syppmbling eodeathe witelpas deviessevaluates
@a@ﬁ tl')f Fhe El%ﬁt @r&ﬂfﬂ n;gc%cﬁ{é‘F’ kd A& '@ ﬁfﬁﬂ@%vlﬁ& I?e Esn].lse% Wh{he cell. For

one was uSed I's eva |on
thisr @Nésstm:hevth@e mmielsel ddviee chaelars etlmeelec%fwnl %np’lbst Ryvith each
each scra I [ ngﬁfﬁ’g accurmul ates the energi es over

SO Higns: &S the, FHCTSIRRYFE Sopf 8Umber 9 Fips @nd compares

186 a6 @YnALad a%érgyaagaﬁk{seﬁhﬁlesdml& 0058] The full search

descri bed above can detect for cells whose identities

[2P28]k novihe tﬁilltSﬁ@rCW destrded above een (detegt forsesils Wiodehidentities are
ties_are not

S . as [1s i dent
RSEE b e aartts fiesyrenyat 5ot 2 colF Whese identite
drelnbt Ie@anctd e itk dekdek. | (Ieﬂsh@et&ﬁé@ﬂ}bﬁfe ﬂﬂl%&ar@ﬁ &nd included in
glaced in_the Known Tim ng Nei ghbor set.

the neighler I arplaged in the d@zgwnaﬁdzmgﬂvenghbcm@ed Oeﬂs tiktected by the
[ £ Unl.i sted se 59] A
fgﬁg na %I}da%@rlr]ll&%(geg %ﬂl e géh 3’8%11%@? plaesdip thie: "IP{’% 2
[0039| esA dgna &ﬁnsﬂli&e@bﬁa(glven cell may reach the wireless device via one or

multiple signal paths. Each signal path is associated with a propagation delay and a
complex channel gain. The wireless device typically employs a rake receiver that
includes multiple (M) demodulation elements (which are often called “fingers”) and one
or more searchers. The searcher(s) search for strong signal instances (or multipaths)
from cells in the system. The M fingers are assigned to demodulate and process up to

M strongest multipaths for the serving cell(s).



mul tiple signal paths. Each signal path is associated
Wi th a propagation delay and a conpl ex channel gain.

wab@smioet ess device typically enploys a rake PEDER2005/017809

that includes multiple (M denodul ati on el enents

(which are often called "fing]érs") and one or nore
searchers. The searcher(s) search for strong signal

i nstances (or nultipaths) fromcells in the system

[0960M f iThgewiselessedexs®i ppniodns distdeeamtied tot wennfy the stessmultipaths

tQ M.strongest .nultipaths for the servin . .
B oefls o bROT e Rl i U5t e fop & PSSt e wireless device
SR AbeHe rceivianbidpYe WhE iRl KRN JBpdribIRR! dode O theedeliSat different

wth known timng. For a list search for a given cell,

time offsets| educhdmaycee sdeoted based othéhe keewn dunmarfpr éhe cell. The

w.th the.kno SCr Lin ode for tha {
ik eas aFicd PR R BLRe! Ry BralF 1Bk o8l af buece pegsproment
HER KONk 1511 0h TP fup tth M GolohgesT Rtultipdtied B8 Ihéleatving cell(s). The
performs the |ist searches for the serving cell(s) at
witeleys devdes mayethen gasigna@ firgepio pach of FdEFéﬁtmlflVP%Iés-t dhgywireless
tr.on i t . i ! .. .
SRy LR e ol BT BRI gl goromine o
tdaeived wighhl qalling forTihesevdellel clig desivaksipeal fqualisy for shch neighbor
searches for non-serving cells with known timn

erlt maribRdletermined &y the Auamyps PV e Pl ulfippie dﬁwé@egfeltéﬁxesc.eﬂ- The
%2%15558 G&ViNE q%ﬁ E}%ﬁ?ﬁé qu ﬂét' ste)ﬁ‘cil %OI%a@PFIQZLtPQP Qr ﬁ.lﬁleéelarcﬁaé{nce the

et erm ne summ ng over t1 pat hs
det@oheadr the PSIChanddSH s, cai fbe owdittel. ess devi ce can perform

Rt SR etk SR g ST A8 Soviee 1205,
gv?ﬁﬁli]s cfﬂeci‘)f theSPR¥RsAdR Qs kin e ramaf tandgmagi rzlﬁ%tenna 712

wirel ess device 120x, which is one of the wireless
treviveedowmlinkl signals fran takestatows |(pndellshandiproeidasna Facpived signal to

BEFELFT I LS. SRete bRl L6 Efndthil G diBh gmplifies, and
#8ddentR@Mncddrts Reke iré/&{vedrﬁignaf,lﬁmgi&é QUdaditi®n€ signal, and

filters, amplifies, and freguenc converts) the

provisiey aereivegriamplesi gitdemosiulats (Btomed) 74 8 awoepsepidhe dafiagsamples
rovides receiyv | es. [. VAl

BRE B ERs EREE UR, PR e thde® TP WL Qeiple AT gntFecodes me

déhadulfcdiaaadad pfadddshipodid dater Tieapesessing tedsntteinladie718 and
denodul at ed data and provi des _decoded data. The

Becodes $2hds ypiepdiyoditfeannt fory diffeaent igdivoarsessy teghpfogies.  For cell
@%gﬁ%{]&x i w.fcgsmt d{algadﬁatfoﬁ 9f§ﬂfa¥ ﬁai@ﬁb% %%‘Ii}&ﬁﬁnd full searches for

ogi es. For ¢ell neasurenen
skening Ldndt non-set@ingeoellpe rfooraxampte, |destodalatbr f 71I8] mag gredess (1) the

‘ fﬁg{?ﬁéﬁééi{gﬁ% (%%ginn 9r/]t %S{ﬁlglegfga g%’l @}] élfeogecgﬁ(gagj)ls%H to obtain frame
timing and the scrambling code group for the detected cell, and (3) the CPICH to
measure the received signal quality for the detected cell. For data demodulation in W-
CDMA, demodulator 718 may perform descrambling with the primary scrambling code
assigned to a cell being received, despreading with orthogonal variable spreading factor
(OVSF) codes for the channel being processed, data demodulation, and so on.

[0062] On the uplink, data (e.g., measurement reports) to be transmitted by wireless
device 120x is processed (e.g., encoded and interleaved) by an encoder 740 and further

processed (e.g., modulated) by a modulator (MOD) 742 in accordance with the



primary SCH to obtain slot timng of a cell, (2) the
secondary SCH to obtain frame timng and the

wa@ eeatridosng code group for the detected cell, BEMUSBYP5/017809
the CPICH to neasure the recejyved signal quality for
the detected cell. For data de€nodul ati on in WCDVA,
denodul ator 718 nmay perform descranbling with the

primary scranbling code assigned to a cell being
amﬂi@abledadid @spase dathnology (g0 W HIPdAY) A/anahabitter unit (TMTR) 744

adl fac SF) codes for e ch n bei . .
s dfe Bt MNP AR ShapLR SRAAY O Rt via
uxﬁlamrakmdabﬁe 6EmPro baE ASHERI B the sBRATG é‘eh (&0 be
transmtted by wirel ess device 120x is processed
(W63] | heondedlenndl dinecss omatm)ofwnaw Iepessgiag untewithtn wireless
fur.th prpcessed t
At Eon £ REEREL v st Pl byl R Y conwtter 730
m‘d?@tﬁ&ﬁrseéaﬂﬁgaﬁlys (e.q. WCDI\/A) Atransmtter unit
&wl\/rl'R) 744 conditions the modul at ed data to_ generate
6dbi i dier selragasusgricah GoatrollemEd maintping Harvs cigH aseteg manages

cell® fhes directd setafb%e ﬁfr\ék at%?é 5}4 3 riate rates
F%Hg%%%con%“rﬁo ?e e%%g gﬂrec S opera%sl on r(i}? var (stp

picb cers i Gontrollet I3 hiy mplemehiepocelses 4@0 22OS00 An TGSt W and 5,

unit 732 stdg@_es data and ro am codes uice {1
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Gﬁfclus n@?éyr o "B rm %8R 8! %fhe? oé@élﬂ i V¥hl QYSfor example,
manages transition of anong t hese
setgirerperd relutte forscedle £¢.gh Eont dem«)xhﬂater 318)4 the active set and neighbor

F?P&r o I e }r’f?ﬁg jg%n }‘Efant : E&on%%bgltg}%@?igg)r%%ﬁo% for the wireless
H&ﬁ@e%tg Vﬂd)ﬁri a faeY ?’34) Ohrfiedo BH.OCBRSARr F790 188 populate the Active set
nmeasur enent. Control ler 730 may receive various ty

arid thqfl&rkwawn Jrszngd\@gﬁbv@rseﬁowﬁb él@s¢ql:lg iy ﬂTelt aptige et %mslpthe neighbor
e BERIRES: ABRREr T b FicNecho sl Tl efloug b Bhsed on

gRMhedreiRet By HtsIbtdifedifor tHes©tRIRGAGRYy g€Abhate thEd¥uftehent reports,
information for the wireless device (e.g., froma

85 mevessemy) | Timey 54 oy msintainla Emey Jor wash selpekead maevide an
Ax‘@.tldai/lg? %ﬁlten%? tllic?ﬁ lejr}lc/‘sp ﬂl\@nstein i J}l%io% qg% bhat %ea@@r‘éﬁents for the
e el 'S M T he acrive se thene bor "T1st,

célaalidt vell are tddoeinadd.| €ontralr MAY nidy\Eretharhbd for@sMlig each set
the various sets_ based on the nmeasurenent_results
whengvaele tigrer fordba sebepares i mispiehelinee’ Heasur enent

F ];;i r’]l“hgsﬁ p%@a@ﬁﬁ'h'y(fnt @cﬂﬁgugsgc‘f%&%d%&h%%@e hh ented by

set and provide an I ndication whene
Vdu’E)LiSI mearfsor thexamplee)th:ﬂse gechniques aadyi bg 1tﬂpdﬁmented in hardware

nmeasur enent s or the cells_in that set. a
Hb1 Ph combstign dheth *EBhA (ALY e mPIT It Hiybrocessing

ffiits used to perform cell measurements may be implemented within one or more

application specific integrated circuits (ASICs), digital signal processors (DSPs), digital
signal processing devices (DSPDs), programmable logic devices (PLDs), field
programmable gate arrays (FPGAs), processors, controllers, micro-controllers,
microprocessors, other electronic units designed to perform the functions described
herein, or a combination thereof.

[0066] For a software implementation, the cell measurement techniques may be

implemented with modules (e.g., procedures, functions, and so on) that perform the



whenever the tiner for that set expires, as indicated
by timer 734. [0065] The cell neasurenent techni ques
waele®snidoerl herein may be inplenented by vari oUBCTES2U85/017809

For exanpl e, these techni ques gay be inplenmented in
hardware, software, or a conbtthat i on thereof. For a
hardware i npl enentati on, the processing units used to
performcell neasurenents nmay be inplenented within

fmetions descebabipreinat Tiemsofiperd Eades inmetychyr stoxed igiarmperory unit (e.g.,

ASICs), .digit i.gnal, processors (DSPs digita
gy Vit oldst HG davrt SeRREEBE . PP BT M APl 20). The
dRYiFe Snlt Rhdyse infpl6hehtBd QEhAMBYrSccddth ®r ¥kfed¥S to the processor, in
(FPGAs), processors, controllers, mcro-controllers, .
mihivhogsse daws besommrinagatizplycoppled ¢o thei nrecagensi imsariqus means as is
ggrfornﬁgh functions described herein, or a

WHF HAE S8R t her eof . [ 0066] For a software
[OUSTE ety previousd f&chptidn GBS diseIved erhigsiinealy @&Spriatided € enable
I mpl emented with nodul es (e.g., procedures, functions, i
amy pessosn pkiflpdit inp drer Ftnite HBAkSN OF | WS thee PEISFHe HVEBIQY. n, Various

. . e d r j. it .
PRRARLLAE R ERTE R IRYeitt v B SEadf) BoRRAPIRANRY fciled i the ar,
ptid thesgeneri€ prigeiples defidedl Heedin #3G)be appHedrenathyr entbddiments without
be inplenmented within the, prqocessor qr eﬁ%ernal to the .
gerpeidng fom the spETLOR seaRseof the dnyengan.c dhHthe REgSeH) ipvention is not
FRURICR Y b kGRS fe SRERU R, U QTR 158, bekgRAthe widest
déapelcossstetnniddthepninsiples apd noval éehtires diselbsed hlemm.per son
skilled in the art to make or use the present
i nvention. Various nodifications to these enbodi nents
will be readily apparent to those skilled in the art,
and the generic principles defined herein may be
applied to other enbodi nents w thout departing from
the spirit or scope of the invention. Thus, the
present invention is not intended to be [imted to the
enbodi nents shown herein but is to be accorded the
wi dest scope consistent with the principles and novel
features disclosed herein. CLAIMS 1. An apparatus in a
Wi rel ess communi cati on system conprising: a
controller operative to categorize a plurality of
cells into a plurality of sets, each set being
associated with a particular rate for perform ng
measurenents for cells in the set, and wherein the
plurality of sets are associated with a plurality of
di fferent nmeasurenent rates; and




a denodul ator operative to perform neasurenents for
the cells in each set at the neasurenent rate for the

W@ 2G05/185042The apparatus of claim 1, wherein thePCEUE®05/017809

the system are operated asynchyonously, and wherein at
| east one set includes cells th unknown timng. 3.
The apparatus of claim1l, wherein the plurality of
sets include a first set with at | east one serving
cell, a second set of nei gGBEAIMES | s with known
timng, and a third set of neighbor cells w th unknown
timng. 4. The apparatus of claim3, wherein the
controller ativ .
neasu?enenfulﬁ)g&%ggn %?S ]§%%8§g¢®¥R%E IPRPSRE:

first arcahi@olldrogetzaive tm&gbmmmﬁmf dfhellm ehtghbplurality of sets,
cells wiith known tinmng at a second rate that is | ess

paBpaEbRIng pwAciated vritly & parfigylar ragefgr perfermipg measurements for cells in
r t '

T4 BRSO AEURS GBSl O P of i

seaonenemtrates;and The apparatus of claim4, wher e| n t he

pl ural i f sets further jnclude a fourth set
candi 84¢ %l didioe Oa@fé%edtwrf@eng’a%auregwaﬁscf%@g il tn \each set at the

frodprifenta3nd g gitn the controller is further
operative to initiate neasurenents for the candi date
cells at a fourth rate that is nore frequent than the

i:ﬁgingatr o Tbr PEPITICS GRGTHE: biiboFeibdfs Sfin e JeEmae operated
cMoh@qu @hd kARl 8desst Sﬂ@éet SRl deb ¥ells willd ﬁnléﬁ%rtﬁﬁﬁiﬁ

claim wherein the candidate cells include cells
recently renoved fron1the first set. ' 8. The

appar at us cl ai in,the allty f, set

FOrthar ' ndhe SRRy prHRGLT. e B Sitat ot Tiiee o firt s
hith 40 ddast dﬁﬂidrfzmg GelSa BRbfd bétrof(h%ighbobb’ellshﬁtlﬁ kBdweiMiming, and a
and wherein the controller is further operative to

thirde sehelenaighben el it vkgownEniget ect ed cells at a

fifth rate that is nore frequent than the third rate.

9. The apparatus of claim8, wherein the controller is
further op®hatappmatiue of ichiith 3, Mehekdih tthe s@itrdller & further operative to
pr.edet er m ned nunber of detected cells and to purg

Hatigte mpasurrannty dar Jhe atakeaﬁe@a%oﬁerﬁag eeflorft cotldiet g, initiate

;ﬂ ahchts ?&e{h\éer%@libgf‘ @Ellﬁ%ﬁ'l#x% attf kéc%na Natb Nfiat is less

set. apparatus o erein the
freqmant dhanthe fire fate; apdcihitedd m@surements for the neighbor cells with

unknown timing at a third rate that is less frequent than the second rate.

5. The apparatus of claim 4, wherein the plurality of sets further include a
fourth set with candidate cells deemed to be good candidates for handoff, and wherein
the controller is further operative to initiate measurements for the candidate cells at a

fourth rate that is more frequent than the second rate.

6. The apparatus of claim 5, wherein the candidate cells include neighbor

cells in the second set with high received signal quality.



sel ected based on likelihood of the cells in the set

bei ng assigned for communi cation. 11. The apparat us of
w@b@sms@ wherein the neasurenent rate for eakdiI/B81005/617809

further selected based on anount of processing

required to perforn1neasurene%§s for the cells in the

set. 12. A nethod of perform ng neasurenents for cells

in a wireless communi cati on system conpri sing:

cat eg@ri zi Aye eapphmatsl of yladh §ewhereimtle aaplidataldetly indlude cells

sets, each t bei associated with a particular rate

F?ﬁen%éwvﬁﬁﬁt@mr@ﬁgﬁftéﬁtents for cells ig the set, and

wherein the plurality of sets are associated with a

plurality of different nmeasurenment rates; and '
per f o8mi ng Theappareue of slairors, wherede tesplivaliaohsete further include a

s T R T Rt e i o S8 e e FR Y0 system, an

fuibefdin GRtcomirdllerad fur@Rs bp@MereX6 ivitilte nE@klirements €610/ ds@tted cells
of nei ghbor cells with knowm timng, and a third set

ot 2 fikh gHp Brat anots figauentibaotbothicd iefeng, and wher ei n
neasurenents for the at | east one serving cell are

made at a first rate, measurenents for the nei ghbor

cel | sow t hTkaepparhiugiof@laumes, nwitkeiatthe cofieaiied ig Afrthet bpérative to
is less frequent than the first rate, andneasurenents
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B 3 By 8 Bl RGNl hAD 4 by SRR o e cols i

e fiftll sty of sets further include a fourth set with
candi date cells deenmed to be good candi dates for
handof f, and wherei n neasurenents for the candi date

cell'sigre mRdeppdrafsoPdid I, afiRrdiR e hRadPéRedt T BBUB P bach set is
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12. A method of performing measurements for cells in a wireless
communication system, comprising:

categorizing a plurality of cells into a plurality of sets, each set being associated
with a particular rate for performing measurements for cells in the set, and wherein the
plurality of sets are associated with a plurality of different measurement rates; and

performing measurements for the cells in each set at the measurement rate for

the set.

13.  The method of claim 12, wherein the plurality of sets include a first set
with at least one serving cell, a second set of neighbor cells with known timing, and a
third set of neighbor cells with unknown timing, and wherein measurements for the at
least one serving cell are made at a first rate, measurements for the neighbor cells with

known timing are made at a second rate that is less frequent than the first rate, and
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17.  The apparatus of claim 16, wherein the plurality of sets include a first set
with at least one serving cell, a second set of neighbor cells with known timing, and a
third set of neighbor cells with unknown timing, and wherein measurements for the at
least one serving cell are made at a first rate, measurements for the neighbor cells with
known timing are made at a second rate that is less frequent than the first rate, and
measurements for the neighbor cells with unknown timing are made at a third rate that

is less frequent than the second rate.

18.  The apparatus of claim 17, wherein the plurality of sets further include a
fourth set with candidate cells deemed to be good candidates for handoff, and wherein
measurements for the candidate cells are made at a fourth rate that is more frequent than

the second rate.
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22.  The apparatus of claim 21, wherein the controller is further operative to

determine whether to purge any cells currently stored in the set in order to make
room for cells detected in a current measurement period, and

if cells are to be purged from the set, identify at least one cell to purge based on

last detection time and received signal quality for the cells currently stored in the set.

23.  The apparatus of claim 22, wherein the controller is further operative to

sort the cells currently stored in the set based on last detection time and received
signal quality for the cells,

select cells for purging starting with oldest detection time, and

if multiple cells have equal detection time, select cells for purging starting with

lowest received signal quality.



means for storing the detected cells in a set; and
means for purging cells in the set, if needed, to
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detected cells.

25.  The method of claim 24, further comprising:

determining whether to purge any cells currently stored in the set in order to
make room for cells detected in a current measurement period; and

if cells are to be purged from the set, identifying at least one cell to purge based

on last detection time and received signal quality for the cells currently stored in the set.

26.  An apparatus in a wireless communication system, comprising:

means for performing searches to detect for cells in the system;

means for identifying cells detected by the searches and not signaled by the
system,

means for storing the detected cells in a set; and

means for purging cells in the set, if needed, to limit the set to a predetermined

number of detected cells.

27.  The apparatus of claim 26, further comprising:

means for determining whether to purge any cells currently stored in the set in
order to make room for cells detected in a current measurement period; and

means for, if cells are to be purged from the set, identifying at least one cell to
purge based on last detection time and received signal quality for the cells currently

stored in the set.



