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devices, a list of pilot signals and associated energy levels is maintained and
continually updated to ensure that the wireless communication device can make the
best decision as to which base station through which to communicate. This list is
sometimes referred to as a neighbor list.

[0004] Generally, many neighbors can be stored in the memory of a wireless
communication device. For example, in one case, up to 40 neighbors can be stored.
Typically, not all of the neighbors can be searched at one time due to the deleterious
effect on the device’s battery life. For example, in a device that stores 40 neighbors,
a search queue is used to store, for example, up to 16 neighbors (i.e., 16 searches). In
this example then, searching the 40 neighbors would be performed using three

arbitrary search queues or lists. If there is still time left when all three queues are
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without missing good pilot signals that are outside of the smaller window range, or

allowing the device to remain awake for a shorter period of time, reducing battery

consumption.

SUMMARY
[0008] In one or more embodiments, a pilot search system comprising methods and
apparatus is provided for effectively searching a list of potentially available pilot
signals in a wireless communication network. For example, in one embodiment, the
system is suitable for use in a wireless communication device to allow the device to

efficiently search a list of pilot signals to generate sorted sets of pilot energies to aid
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duration. The apparat us
that indicates an order in which the list of pilot signals will be searched, means for

obtaining a search duration, and means for determining an indicator that identifies a
portion of the prio list that can be searched within the search duration. The apparatus
also comprises means for performing a search of the portion of the prio list, and
means for updating the list of pilot signals based on the results of the search.

[0013] In one embodiment, a signal-bearing medium is provided that tangibly
embodies a program of machine-readable instructions executable by a digital

processing apparatus to perform a method for searching a list of pilot signals. The
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[0020] FIG. 5 shows one embodiment of a method for searching a list of pilot
signals in a wireless communication network; and
[0021] FIG. 6 shows a graph that illustrates the operation of one embodiment of a

pilot search system.

DETAILED DESCRIPTION
[0022] In one or more embodiments, a pilot search system is provided for efficiently
searching, maintaining, and updating a list of pilot signals in a communications
network. For example, the system is suitable for use in a wireless device to search
for pilot signals in a wireless communication network. Because the system provides

efficient pilot signal searching and minimizes search time, the device’s battery power
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[0025] Other broadcast parameters within the neighbor nist 108 include window
size parameters 110 (“OTA window”) that are used by a device to set a window size
or set of timing hypotheses for acquiring the selected pilot signals. For example, the
window size 110 indicates a number of timing offsets centered on the estimated
location of the pseudo-random sequence that the device needs to search/test/correlate

for the pilot signal. Based on the network’s timing, the window size is a parameter

that helps to determine how long it will take to search for a particular pilot signal.
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when it may expect to receive network communications. Between the slot intervals,
the device 102 goes into a standby or “sleep” mode that helps conserve battery
power. The device “wakes up” for its assigned slot interval in order to determine if
another device on the network is attempting to communicate with it. In one
embodiment, the device 102 comprises slot logic 114 that operates to periodically

wake up the device to place it in an “active” mode prior to its slot interval, and then

place the device in standby mode between slot intervals.
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[0031] In one or more embodiments, the pilot prioritization logic 118 operates to
process the pilot list 120 to generate a prioritization (prio) list 126 that will be
searched by the search logic 112 while the device is in the active mode. The results
of the prio 1list126 search will be used to update the pilot list 120. For example, after
the device 102 has begun its slot processing, the pilot prioritization logic 118
operates to control the search logic 112 to search the pilot signals identified in the
prio list 126. For example, the prio list 126 identifies the order in which old pilots
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gear ci SNSERBIARGE hfctelsdthg during the slot, or at the end of the slot interval,

the prio list 126 searches are completed and the device enters the standby mode.

4. The system updates the reacq list 116 based on new information in the pilot list

120 and returns to step 1.

[0035] In another embodiment, the pilot prioritization logic 118 operates to improve
the searching performed in step two above by shortening one or more search

windows used to search strong pilot signals identified in the prio list 126. For
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interval 206, the device 102 is generally not in communication with the network and
operates in a low power mode.

[0039] At the time interval 208, which occurs prior to the start of slot 204, the
device 102 wakes up and establishes communication with the network using the
reacq list 116. In one embodiment, the system updates the reacq list 116 based on the
results of a prio list search that occurred during the time interval 210 of the slot 202.
For example, at the time interval 212, the results of the prio list search conducted
during interval 210 are used to generate an updated reacq list 116. Once the slot 204

begins the device operates to determine if another network entity is attempting to
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results
processor, gate array, hardware logic, memory elements, virtual machine, software,

b=t

and/or any combination of hardware and software. Thus, the processing logic 302
generally comprises logic to execute machine-readable instructions and to control
one or more other functional elements of the device 300 via the internal data bus 310.
[0044] The device resources and interfaces 306 comprise hardware and/or software
that allow the device 300 to communicate with internal and external systems. For

example, internal systems may include mass storage systems, memory, display
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Thus, the device 300 is able to i
wireless communication network. For example, the window parameters 330

indicated the window size that should be used to search for selected pilot signals.

[0048] The pilot prioritization logic 314 comprises a CPU, processor, gate array,
hardware logic, memory elements, virtual machine, software, and/or any combination
of hardware and software. The pilot prioritization logic 314 operates to allow the
device to efficiently search pilot signals from the neighbor list 328 so that the device
300 may communicate with the wireless network without service interruptions. For

example, the pilot prioritization logic 314 operates to organize the pilots in the
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pi [rexisited at a selectable rate. A’ detailed description of the prio list construction is

provided in the following text.

Prio List Construction
[0051] In one or more embodiments, a prio list is constructed that represents a list of
pilot signals from a pilot list to be searched. In one embodiment, the pilot list
identifies pilots as old pilots (O), strong pilots (S), and reacquisition pilots (reacq).

In one embodiment, the prio list is then constructed as follows:
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prio |list 326 that i dentifies %n order forggggr chin

t nE0S] dnsonsi cophadimars, ke Pilte XM B Soa9clist 328, metuded in the
P il B r%rﬁg?{‘é?%?%ﬁsgﬁ%‘%%ﬁh‘? fito chiiaisSER b ol Bhilots and

r atteee Arahgbstigilets, dpdntuding dmeopilothdronn il teasy list a good picture of
con tégcti on is row ded in IH‘E( f ol hnggngwhext. Prio
Li whal ﬁﬁW%PP Tk GEgEPmERt ke spn odi nents, a
F(ﬁ)SI.’o]S o &Oﬂﬂ'é' E‘Iﬁ%@(ﬁnfeﬁt%t af QROBRENS pRovid&t fd?fconstructmg a
i'gnal's

froma pil Iist to be searched. In one
enbndlhst‘ niFpr ekample) e dlgcs’tthmdmnshrtiqtéeﬁleplvmfoﬂlst tesinglude old pilots,

B: lf“g%% (’r%ésaéﬂé Pﬁﬁqgf% E‘E?%@‘i)“ ‘iils{ ﬁﬁc ﬁﬁl en, ghe algorithm

thgsrhe@iggéggﬂ,q:lbg,g as follows:01, 02, Sl 82 83 03, 04,
.S33, reacqgl ... reacq3 where 01, 02, 03, and 0 4

ﬁe nL\he ol dest pilot signals identified in the old

" signal list 320, and SI, S2...S33 are the strong

pi | ot CE&@ﬂd%lﬁcl(lSCohﬂ%Zrongest) identified in the

strong pilot i t apd reacql - reacq3 are
reacq F§P¥‘?Sﬁr]|3115‘aﬁ ogl?tgn |s identified in the

r eacqijigdst IMIBciY 8ttt 8t 324. I n other enbodi ments,
the prio ITst may conprise other predefined types of

Ai | ot letlg]nmlmumtt@bmcraptw fewer or a greater nunber of
B! ot (id ITges?pllots to Prio list up to Oldest Blockl_Count

3. Add strongest pilots to Prio list up to Strongest Blockl_Count
Add next oldest pilots to Prio list up to Oldest_Block2_ Count

4
5. Add remaining strong pilots
6

Add reacquisition list pilots if not already included from above

[0054] In another embodiment, the window size used to search strong pilots is
reduced so that the search of those pilots occurs more quickly, or so that more pilot
signals can be searched in the same time interval. As a result, it is possible to

complete the prio list search more quickly and thereby conserve battery power.



A prio list constructed in this way allows A ... 04,

SI... SIl and the active pilot to be placed in the
woiostoogueue of 16 search tasks perfornmed by therasanshii2ig

| ogi c 312 provided enough tingis available in the

slot to conplete the search. In another enbodinent, if

there is only tinme to search less than 16 pilots, it

is preferable to search a sel ected nunber of strong

MMMBOOSZ] hi one enbodinent, three pilots
ﬁj’ﬁgé] ﬁ_Br $3% o'dﬁ'}le 21;4neebrrﬁ) f&%&a&%ﬁﬁ%ﬂlé&tuﬁ{%g @Eﬂa s!bh/sﬁroceeding

conetr ueth ng a pri
t h@oWﬂ\ﬂlqur!éﬁlfst 1rﬁehﬁér&e andliplabihges sianhg Ipﬂefstmtblth@ §e&rchh}ueue as can

|nclud|ngthree ilots fromthe reac I St
pi leq fipighask glmﬂle?aweﬂ%h!ﬁ Aege Thés %wveesgﬂ\? %ﬂ&%@%ﬁhq gmount of time
l | g%ff c}f)ﬁétq L)EQ embodiinedf) gkééé& i lfme can be approximated

S, anagorlt mis provi constructing
a W hnéarfnnctﬁnrofeh@wmbw $ibe (M) g the lypewosise (M ﬂ‘hust, tlkee search

o1 11 s betotied eiien oy &bl Pokin Bt Y7 eshelichbsaFHERption. In

th {
(G AAEIAINR € Bioe ol o b BN pen o pasctrs

A aes M Bb aizk@mBGruat goodZapproxlmatwraIO[f ztbe Pequoreldi sparchotime. In the
ol de ilots.to Prio Ii u

S et G0 BeitioR. St SPrBhyBe: 45 soiRulflpmapy grocessed to

i §1§taiﬂpa steQrcﬁttﬁMﬁﬁ{ahﬁl OBkt teehhifued arcAHsEuBRYtin ﬁie%ﬁbwmg text.

pilots to Prio list up to O dest_Block2 _Count 5. Add

remai ning strong pilots 6. Add reacquisition |ist

pilots if not already included from above [0054] hi

dnbletbasedeSdacnthi Pieret Estintsiomi ndow si ze used to search

Bl S e cbhving s S ainle obPos GPRUTERL b - BERT Soarch time

SRR BRNsPR SRAERDSHMeR e ﬁ@ﬂ’%afdh‘"@sﬂeﬁi e‘I‘éﬂﬂE sedddh method
aresult, it is possible to conp ete the prio list

saweh tably qucckssyd tmebtintaby @ bardotimer FéGbétSh@Vs/ one embodiment
h Est i, mat
BPASHNSIAN 8% s SSHHBRLER - ORRED AT inla rcebte st

mé tﬁﬁ@ﬁ%@ﬁ'ﬂnﬁ&dd@%t toRBd Pr0.35, Wiliete ti_BvISER WBSSsTivadtéloverhead time to
placing as many pilots into "t he search gueue as can be

pragramh @dnegrv wearch e the hidwiree Sinpe . inTHiesernkagdiments the search logic
iﬁ es wgl%oxcz)v smes%ha%%g gtmﬁﬁlplte' I chips, the window size needs to be first

converted as follows:
win = ceiling (OTA_win/8) * 8.

As an example of how to calculate the total search time from the table 400, it will be
assumed that a queue contains 16 pilots where 10 pilots use 320-chip windows, and 6

pilots use 100-chip windows. The total search time can be determined from;

(10* 1.666 + 6 * 1.222) +t_ovhd = 24.242ms

where the table 400 is used to determine time estimates for the 320 and 100 chip

windows, respectively.

Formula-based Search Time Estimation




a certain search list takes, i one enbodi nent, the

search tinme can be approximated as a linear function
wohodasiesmp ndow si ze (N) and the queue size (M pTIWS2005/011238

the search tinme can be estinmaied either by a table

| ookup or by a fornul a-based conputation. In the table

[008K URthe ifd11dwing i dxathpl@bt Giie éilﬁb(fﬂ@lﬁ@lﬁ?dfﬂ'@mﬂllﬁ—abdeﬁ search time
gi ven the paraneters N and Mto determ ne a

aqmemonrfan userin Qfle embodiment peaipdetseansh sysiem. Eﬁntlﬁlé search method
rul a- ba e | r r

B BeRORSH 5 P o LS, SR g ot sach s

@sthi \ﬂﬁﬁb@rbmeBphh_Isﬁﬂil it Uksizeamén Bsieusyk dble isearélh@me is computed

follow ng text. Tabl e-based Search Tine Estimtion

F9%6] The follow ng is an exanple of one enbodi rrent

of tabl e-based search tine estinmation for use in on

enbodi mehe (e o prh vin segraff Eyeghars@in dsizeht &.t?vhd forwinl

EhpEl Beh it 9] Grofi @ IRoa R LB R R R,

400 that allows search tinmes to be estlrmted. As a

lhﬁ%‘ﬁ ué in tﬁé tdbhﬂoatsétbh@r&&ﬁ[ windotvhiizet W ies tosheamhiveredded w o ceiling
where t _ovhd is the software

6W/§Dﬁ§ét?fqr?ﬁ1%e ﬁoﬁnblﬁ&@?gﬁ%ednew search in the hardware.

Since, in one enbodinent, the- search |ogic handles

058bw Ssicectberetiateenerally oply fikgsl-poiny alghmgﬁ;sn atWigeless device, the

RO 3 S5hs SHF nR PAETASH B pLoMBRI, s o

Gé’thflékﬂy Gvefdil@ dc@tﬁraby seas o fikdt naey, rthen dehizet ddis ethd Oddmputtation in
be assuned that a_queue contains_16 _pilots where
nyorgpieends, rafber3han wHnplissonrsnConserretlpialigrasamelers (i.e., a,b.c) are
é'g.?tépcﬂ?edpb 1 Q(gvmﬁd( g%ﬁ?%@%bléﬁ%ﬁ& B}?Lérgtz@'s Wlsbovhlgultlphcatlon of
2410002551 .8hefdilehe siapleerotfiBingsofiddtd @ hast émast mxecutiom time it

Szérlsggéﬁé%; v }qagfjh-?}[zl% glgggé%%y%r%{ﬂ é%/ond%n approximation of 1.8 as
E?rL/ZN’PII' »quﬁglgﬁﬂﬁ% ngglgcg)‘gﬂl Q8thi SnHpSHE BT R o Oévhféﬁ% considered

odi ment o search tine estination for
s e expenmee eTinsdthemmiltiply ty 18 cat besappratimeted thyrd*x-1/4*x+1/16%x =

Far earch nethad all forpnula to b ed .
1188t e crauey ey T e s GHED RrearaR b Seeh tme
it ? ll‘MerB:iPéN NeFRtiliifg {sThéie de¥dbl’Bbt & ab&tﬁhg.&fgbﬁ% searches.
e search time is conputed from T = (tine to
sr ch vv| n_I size) * (#neighbors@i n_| size) +
t ovhd forwinl + (time to srch win_2 size) *
. (#nei ghbors@i n_2size) +t_ovhd forwin2 + ....

Prio Search Scheduling
[0059] With a limited amount of time, a prio search can either examine fewer

neighbors closely with large OTA windows, or cover more neighbors with a smaller
window. Two situations that may occur are described as follows.

1. Downtown deployment where the signals bounce off the buildings and produce
lots of close multipaths. In this case, the OTA windows will most likely be small, and it
may be more important to look through all the neighbor PNs to find the ones that are
sufficiently strong and stable.



Just as in the table based approach, w ndow size w has

to be converted to w = ceiling (W8) * 8 before the
woaoommaiigan be used. [0058] Since there is gereraiskons/o11238

only fixed-point arithnetic inea wreless device, the

above formula for search tine estimation may need to

he adRpiAdieployd@hingh&tithe oslB 8% bigpey aiid Bsthae @Wﬁﬁﬁ}bm égh other.

a first step, the device does the conputation in

Hieea Biec@GAdwIndpws e usualy large and folleseipg dhe large OTA windows will

FRRAAEISt Kyl O ATRL R B o 8481y disnge ave
I[(lIfGD] i STHeheforey lassupling ait reaﬂormblwhéi@m&{ :del’ilo&mer (the @QTA window
e e P bk B o s g s
'géhrng}%t@{lﬁ ’ﬂ)%r@ﬂ&%n@éwél ﬁnéﬁle%ﬁslﬁqakeke}g}%?s mﬂec&eal%ﬁéa ¥#Ben OTA

pl a non-power of two,
eanddvheare dmph, wbhlchmkrsnwely foha p;lott ¢ws¢raniea4 fﬁleyelbyelgh‘t&rs can be

,Can b ‘@S‘% 6@ ng f‘x&eisﬁ) O%(lgl ]dmgxq geh]ﬂa%pr prob)fém since the
emﬁ@ﬂtdws%arsemeﬁﬁ%&mﬂlbmrea@ut alittle bit of

overestimating i's nore desirable than to aborting
ngai ngnmareu?bedunam,u ol & wHlisshadiare ayailadbs o ik ptio gearch in

gy;ﬁ[ b0 ReBte b Bim B SSEA 6063 |s Afnea, PRIO_MIN-

\QUEIORSS 170 ko ©8\5e T I TEHi € niiginGhb @usua)ittid phots aBd 0erO2 S1 S2 and the
w ndow. Two S|tuat| ons t hat ma%/ occur are described as
(0]

pefiveopidot. 1TheDbasin lea 18l @hrayriento Rikersemenk péptyrigfosthe prio search

%ﬁ%{k 45 éﬁ{%ﬁglbfeh%f&l% nlughﬂtgﬁ qﬁ?ﬁe Q%ﬁ%ﬁ% Jg%ﬁecp&z tﬁl(ﬁsﬁ window, then

I'S case

khdy@iry sdaectedatith OBAdwintlowny This qlmemaelslcan@i 4 aninal prib eedtch queue.
t hrough all the, nei hbor Ns to f th8 ones t hat

Otherivises ﬁ{lhyysegqchd?]]g rfandt g@ptévezpllqﬁowg} é%pwgiﬂlqglﬁtangrsgarch the

r .
R e
o lthiowvayg Qe windayes &3¢ Aused rad dowsg as hlmm[minabiwnltm of pilots can be

necessary tao recover the_ paths ar.e arl
equrgci ,{)%nplgxpgq,, @ec seaf W’I‘h%d’?@ ovgg ntgﬁé’ %nelghbors 18
géfopﬁ%&nﬁf‘é R kop @%&&191&5@9 Bdvefall RgheP by MW FifsE &Be prio list is
over heads

romt rrespond to the physical setup),
isearehednpish tQIPA. window pideowbermver smaoprintel Gstonyl, @IVAD the available

TLN R, - R N N R pe—

rf{'hhs% SR8 pBssH1E B?/ tHeeumBabilg 1o khahate G scRRhgkag. ched when
A wi ndows are large, but this will not be a nmjor

problen15|nce the cells tend to be sparsely depl oyed
in these areas. [0061] In one enbodinent, only 3.6
mlliseconds are available for the prio search in

Search Window Positionin

[0062] In one or more embodiments, search window positioning is performed as
follows. Assuming Pilot A is the active pilot, and Pilot N is the pilot to be searched, the
search window centering is (Pilot N — Pilot A)*64 (modulus 2"15) chips from the
current position. The current position is defined by the earliest arriving path of the
active Pilot A. Thus, the search window size should account for the maximum path
delay that can occur between the earliest arriving path of the active Pilot A and the latest
arriving path of Pilot N. Path delay in chips corresponds directly to difference in path

lengths with one chip corresponding to 244 milliseconds. Thus, assuming a meaningful



QPCH node. Therefore a m ninmum prio search queue size

is defined, PRIO M NQUEUEJSI Z, to be 5. In this
wonoismasigueue, the pilots are A 0 2 SI S2 an#CThs2005/011238

active pilot. The basic idea 1% always try to put as

many pilots into the prio search queue as possible. If

nbBvaTk Bbifidar atiteL) eheSDTA widdow eizsegyeciid fod ihE n@'@Hbors correspond to
wi ndow, then they are searched with OTA w

& meximaumg xpetied, deley/digtange iof t&%aﬁehberu&l@ todthﬁ @CW% Bﬂot For

S RBREE W ot R AREc RO R el g of 26 chips.

wier)d84us oftHis2kauGuisingdn teapd exdls and/edpaihsjtrpvalmgmarwd{ter)

TDEAT, & st o Vo o B Gt BEieRpoR el Gerch with

QPFA liRdSR AR, MBbRevir! B GEAusbd Ay, foF I&E@ vﬁﬁcﬁ)ws this is time-
nei ghbors is used. Furthernmore, this approach

sersmzhg enhsomettvesTeqgjess. sezﬁnhmg W1t11~félopp1r wmdnows iFsr example, with

searche W|th dow whenever opriate. . .
25 g, e SEs4 oo e it S ShaeP AR G heiindow sizes
Qéqd?ﬂels @él&eﬁlligﬁﬂle%ﬁd@@ i @%hfaﬁe\ﬁa}wﬂel:alﬁé ottRlike *ﬂﬂe s1gna1 peaks may
searched. This is made possible by the capabil

bstriiszade(if the delawadyandenis. gre’éerr@hn V2 rfdéw, Pos 261190911 ﬁékrn) Given
I
SERE 1, J8F Shrel RERHCRR QP e SREls oY ogp shenat peak
i(Gefinle@ 4AC4 ipésk RiHoRE anlﬂds@pels@és N skRcteh Genﬁtgyothrésﬁoidg% the obvious
searched, the search wi ndow centering is (Pilot N -
phoise 1)ie genierdir nga-Olpy spareh aﬁ@nﬂr the) prEBoBY sirepgest signal peak.
C
25 b e Bl RO A COTABEb L Viniffhe OTA window,
tsheha ahe ohilywiewds wf shezBN stiveld scéamhed)alﬂspfemﬁeﬂ Fmg thegetwonk. In one

pat h del ay that c ccur betvveen the earlie
SO LT PO PRSd SEHHOR BRSHSEing Lyl bAse b5 the greacq scarches

vhichisBGaPded PRI ¢ Cé?]]'terﬁ’i% )Fa)tﬁﬁ Botd@E RYniOT @é:ef}éh tas s in the reduced

corresponds dire f erence I n path [engt
\piibhsearvh qisue. cor nwpﬁndﬁastgsetathd@htank Inossagmlctmathhesusual PN

assum n ni rk configuration, the A

e B Sied” Sinseiths iSee bt 6l b, e alhaigento2 oldest
tn@%hﬁ&%'tﬁﬂ%’%%h&ﬂw@@' M/mﬁtﬁﬁﬁ&vcbﬁzet h@lsnﬁiagdﬂ@&ﬁ that after a
Pil'ot to the active Pilot. For exanple, a w ndow size

ofiaxdrsemcef 2@ S\p\hﬁds cyabessalhmsighbars oallshave deen S@r@fedm the OTA

g{ﬂﬁ&%“(s pg{“ﬁg ng)rfe}gjggy, EI?S &g fci)engi[l?jg égargac c§hp by continuously

P@ﬁ@&@%ﬁ%&u@féﬁcqﬂﬁm&w ﬂb@{d&mmnéeslﬂgéa{kg a nei ghbor
ot 1s to search with OTA wi ndow si zes, However, as

dﬂ%@mss‘@belauaméemwgl thegeeayhn FRdow Hpesiticning, in some cases the
%] ?18@(?6‘1.{&@ c9 %f{é Eg?\écflgsoﬁg' Eﬁ 3&1’1‘& ﬁtﬁlng& OVFCH%S of residual

er wn or exa

Qfeep 4inud (thS . sleSp atmd iwhichivad nefralrheltlpleh@mtlﬁﬁ:@hdle PdDGircle). Thus,
sizes requires centering the window in a smart way,
seEalEesulls (duch aw reprateditglatiye todhig setfggpce count) between two wake-up

cycles should be adjusted by the sleep time modulus the PN circle. This is done for

signal peaks upon wake-up.

[0065] FIG. 5 shows one embodiment of a method 500 for searching a list of pilot
signals in a wireless communication network. For example, the method is suitable for
use by the device 300, and for clarity, the method will be described with reference to the

device 300. In one or more embodiments, the functions of the method 500 are



be mssed (if the del ay/advance is greater than 32

chips, i.e., 26us or 7.8kn). G ven access to the | ast
weearsplomnesul t for Pilot N which contains at | easuseme/ 011238

si gnal peak (defined as a peajg whose Ec/l o0 surpasses a

sel ected energy threshold, the obvious choice is to

p&dRled é‘ﬁfbcggﬁagslﬁgkgbz kil bhe oPiBd i@ktBuctions to control one
stronges signal peak. However, It nust be ensured

phapre diberrfonpctional Wm@t@twﬁtha;dsvw 809 wiatthedarhusd Huow,
%f' ?tAeté;f%ckQ:ﬂqu tlf%' 9{%% rQJe \;eQ% IF l\%l gst ﬁ?@ﬁ?ﬁ? gaﬁfn%ﬁers from

vvork

ﬂ@sed;vmn dQWeﬁ@ﬁpléJ ¢aoh basel §atitbhl df itHeenktivork Elb@d(faeiﬁ(ﬂ@b nelghbor list
searches (which so far uses PN centering on

JHDESVA PIREICIES t HERRE $THD Qqﬁ@eme&ﬁ&ealsiﬁlvqs%ses .39% receives the
gggﬂl,?or t1 SQS%SSHE‘% ‘IJ%%O%VS)%{'&TEQ?&E ) &:&H‘étgieﬁ %heﬁpmst'hﬁ %now 304.

ering is used. Since
[(lﬂﬁﬂ]: edtplodk Spdethe piloix listetkin theynegieboetisbalie megrnized into a pilot list

ol dest nei ghb t are searched. w t
el eomplflsqsengﬁépsﬁpﬁfgdlsﬁ S B RO iRt i Grecapetion fst. For
%iﬁmg,htgx G ﬁéﬁuzfaﬁb@l@% §13\bighnibay @R b§ﬁﬁ§t‘§2§qnto the pilot

ndows. Qice a strong nei ghbor has been
liskedIBi f i ed, |t is tracked by continuously adjustlng

4-chi i ts t . .
150 Ahfes iy Emlndi raHElarbf et e pri6 f'526 comprises
RORt & ;ﬁwt Bhnals Tron® MR Fifs G5t 3IBXhAICHE EEPE SeafdhiedbyRE WBREE so that
two wake-up cycles is offset by the nunber of chips of

seimgdpnlém ssgr@éqocmm;m ld@tm@mgd edpe tstrﬁ@g RHPEsigopls dptetmiged from the
t
B ik ph, LIE pROGEeR L e, SYiES o HRReair SRR Svith the

at1ve erence Co

RefnaEeN Th \Whe \WabBdent itk §8ioSibo 3R cbﬁapﬁd:j:suﬁ selectéy listhef old pilots
sleep tine nodulus the PN circle. . This_is done for

§2@,rﬁa1ong> pHets 33pomdpileds fipm therreeuisiipn BstsRdwd’op ggample, the pilot
f

SEPAgIEEg 1ol s kA0 BBy SESRcbBa AL ik ',

F0UB9P| At Blbek 508 hihd ansoustibf adHréh fiore avadalily to lseardiethe prio list is

300, andfor clarlt t he method w.ll be descri e
\ﬂF‘Fﬂmﬁl@@ .o FFoR c&ampley hfeﬂlaeqeﬁvtc@ is pperafipg dn slatte rl%‘i’% dhe prio list is

SORANRALS éh% Qﬁ:v{c}:lz’ NSRS &En'gh§ JI&t iedva100 For examgle in one

areperforne e processing 1 ogic 302 executing
embuodinent, i6the Lalevllce) issactive fwrrihe edtire nlet,and oy dotaithe s approximately

BB TR, o 55556 PO B I3 HRcconcs
e HNARkcd 1sSnI§utiivh THPW RAHATRE RS sfof GAfehaAE ﬂh@ﬁ WRY Kearch time
For exanpl e, each base station of the network

vaikbiteds that pmelon oif tielndot intexval thatithe deviap mwve In one embodiment,

al argge%%lg é%gl? ﬁ@? ﬁg?rg‘%g g? g«?ﬁe@x}m@% L &n cgh u%g a%aﬂable and

udd Misahfordaforrfaths bbtesiotifiatdnrlo bs1mﬁ;wce’§£iﬂ
mg’y67] At bl ock 504, f)thgﬁqpllots Iléued in the nelghbor

[[9(57[0] arle @eggrnb(z(bmenhttbe dnpsiupp of |seareh time available depends on the
operation of the network. For example, if the network operates in a quick paging mode

the minimum amount of time the device is active may be very small. For example, if
the device need only spend a few milliseconds to determine whether or not it is being
paged, then the prio list searching will be set up to occur in just those few milliseconds.
Thus, the amount of time available for prio list searching may vary based on the

operation of the network, the device, or a combination of both.



that conprises an old neighbor |ist, a strong nei ghbor

list, and a reacquisition list. For exanple, the pil ot
wonromrootiizat i on | ogi ¢ 315 organi zes the nei ghbecTiussi05/011238

328 into the pilot list 318. {90068] At bl ock 506, a

prio list is generated. For exanple, the prio list 326

gﬂ‘ﬂ’f | 9@ Dickk! 918! wadowW kiés S @RI Hired @b} tHagpilditd it the ipsib list, and

18 that are to be searched by the device so thaﬁ i .
the memgeniol palotssingheaprio Bstrio be sersehedis plsel determingd.r g window sizes

il ot si.gnal ‘ ] f h [ ' .
R % B3RO T RN, O BB hgow e for
¥ichbilohi theprioNist isbaseainen witidodi pueathetersrecepvaddidm the B2ork, for
conprises a selected list of old %ijoés 320, stro

gramle, tho Winday PRaRsEess PAY A KEe Foglvatitiam Bigrngtivgpe. In another

SfBodifn@ht ﬁ{éﬁgﬂgﬁ gttaﬂ??&éﬂ T eare;hg,%{ i tﬁ@ghg Mist QG Be lé‘;:lcg,ty the pilot

processes st 318 to produce the prio
Ptritifa6l66 WgidB15| Bakettiile, tthe wamtvwnsize forstrang Ipilot signals may be
avail able to seﬁrch the. prio. 'St]t det er mi ned.

¥ ; o
E)@&?ﬁsil so thatamerg pilgisjgnals H %glat]‘) hf %IB%F fearshyin agiven o’% interval.
EE)?IZW ipQsdd & tHeSseRBMACHRAoWNS EstAAB (R ¥dabeh titheafetdritithed at block

g a slot interval. For exanple, in one )
808 atie mmntber iof pilets tethecpria distathat wall fhr scatehied ris idetermined.  For

slot, and the s|lot tine.is PLOXI el i ghty . .
o Pt A 5o e B RR A TRYE ) BB e window s
AP HEXisERES H¥teRhMB thowThlahy $EIGRNEH: bd Seatdird deRbrs&ainple, the pilot
only active for a portion of the slot interval, then

pheritization fogi¢ 35 enesatestgl dstarminerhorv HaRY pideis 610 bqgearghed.

' va|, .that e dey| ' ' n i

1005]7 B e S S0P AES iRl W, IR ERRE, R brterval 10
SRBIRL RhwekascahmuhidBtigisal Fabkeanapld, thepddvicet ises the pilots in the
information to the pilot prioritization |logic 314 fcz{,
preogEsitpn dist P2 o psteblishrretwprkoeAmpBRRICAORE. g‘ﬁrﬁﬂﬁﬁ%l?o iment, the

[ t i : . i

FERGENE S MER AR 15050000 PN b Ol s
e pilotimghe geabmpdsitibh dist3 24 androoatrolsrthe trénsceiner o 308 to establish

device is active may be very small. For exanple, if
DA oRle OTABURISRRPTSN| y spend a few nilliseconds to

gﬁiﬂgf m&%lwgflﬁ &heoﬁevﬁk%[ béginsisp?o&%éiﬁg aRP898%korlk B&MnfuRR ations that
riro list searching will Be set up To occur in just
ithnserctewe.nFot &xsepdedbe pibeesingtlngic 308 wperatss to prasess any pages or

Oler eemapEgiB e Jidramier v ERUm B ez O
ZG{W@] Nat4l K051 6D el 1O zﬂz%licé\‘is Bl fgilve 2dde dbiritgdale SloZ ferval, the

re determned for the pilots in the prio list, and
phie lisuisbeearched. pin ons emhodimenis theopilotaqriopigizaéonslogicchiddoperates to

i s al det erm ned., .The win Si -\ J .
anifRlie FEvg) ettt A feBrif it pEa s Wipdow sizes
18R rinBd Qb RCE 810 0TALaRh ot & tHerpridBstds isearthesl irifsrmation about
based on wi ndow paraneters recei ved fromthe network

fleat pilstasploesd. tHoe examiplovibip sisaphstrenaih 98 pachipilot gragehed is stored.
r[&(??%'] V% 1§15&”5fdj %@Sﬁg\%a!fch Lis2RRGRE embodiment, the number of pilots

searched is based on the amount of search time and the window sizes of the pilots. For
example, if the device will be active for twenty milliseconds, then the prio search is
completed within the twenty milliseconds. In order to accomplish this, the window size
and the number of pilots are adjusted to fit within the available twenty milliseconds.
Thus, the prio search ends either at or before the end of the active processing by the

device. Thus, if the device requires the full slot interval to process network



enbodi nent, the wi ndow paraneter for each pilot in the
prio list may be set by the pilot prioritization |ogic
WG 2e0s5/060in9 exanpl e, the wi ndow size for strong PCIrms2005/011238
signals may be reduced so thaip nore pilot signals in
the prio list can be search in a given tinme interval.
Y hRticBatRdmen deris séeet Ry Wendadue £y tRneull 16t. However, if
search tinme determned at block 508, the number of
iieldevise requirhe lass then|thes full slag then)the pro seasph isesgt p to end when the

term ned. - Eor.. e ' r enty:
SRR i) PR L R Erifftlafons, s o rosult the
&dviesis\bld tohenssespéwerdset switdhies toostamdbyymgdd at quiddy abpossible.
sear ched. For exanple, the pilot_prioritization quLc
Nosethglessaithe pilot gearehing n"‘é’s'ﬁB\NISrT&h{% B 1eeeivel sgach the network
SEAk 00 I 5L h e}k Cceas; W@&ﬁ u
pri 8?191{%% t%?e t}i@si g%oél egﬁig[ otgl%fl%lt%er%\e}lgl B%o%ésst a ?(ll S d  therefore
cehmonikatbarmith thahetowsk cdobe maiatamhes, withveit deerrupgions.es
the pilots in e reacquisition |list 324 to, establish
W@W\ﬁr Iétc]élﬁﬁ]ﬁ rélzgatt{"% rée.c‘l'lqenreﬁ‘l‘i‘gs etﬁbﬁt&ma%'nfr,’?dtehe o example, the
?{?g&gtﬁ%' 1Bgic! ﬂﬁh@eﬁﬂ% Re818¢Mne Qﬁ:vﬁe"iﬁ'ﬁ%ﬂﬂb)l‘ hi¥de Rb IcBhseh® power

rt-of t sl ot and accesses the pilots in the
aftardgsicd iptacessing Ists cBMplededd controls the transceiver

' bl i.sh.. k [ 0074
JBTBF o2 e 52, BB B e ST Bk RO B B e ror
i taabileNsrdrhiphtibd 105K 315 6pdAEs thE@Id BXABM0, the sthmg list 322,

processing | 02%0_30_2 operates to process_any pages or
andhithe reapqriish B2 withrisformation Aetermined duringthe priocepsgl. As a result,

TR T

Ririvge tinghg s negmslsthgdle. Mheanghaiben braeséds tb bockis0f where based

prioritization |ogic 315 operates to control th? )

gl dhe Hreswligi of e preylops asearehpWindew | fizashand, spagch jlepeth are again

Bas m&P the wi ndow si zes determned at block 510. As

each prf'ot in the prio list is searched, information

pino]  tIihat, the hethddsS09t apeedes tbadloexadplies tot ¢fficishify adarch a list of

strength of each pilot searched is store 0074],, At

pilojcenispin & Waelsss EPTREHREHI B RO, %ﬁ%o@%%aio rfhat the method
. . i ' -t he

S0 PRS0 AL LAAUBRAT S Bt By BRSELLNLIL S, MRl emcns o

theatepdribedifindtions dmyibeemadel withpert deviating from theveapy of the described

m|liseconds, then the prio search is conpleted within

EMBOEMEAY i | 1i seconds. In order to acconplish this,
the wi ndow size and the nunber of pilots are adjusted

to fit within the available twenty mlliseconds. Thus,
Sheep Holdoff é Early Walleniri t her at or before the end of

ctive prqcessing.by the device. Thu ' .
YGEC T e BB TERY Y el G OPHAER ya i e gl kbfen tasks fnto
Neiea aifeanromnikewith Wi gidiied d¥e tiisicprivarueh play(4hrighbors and 1
conducted for the full slot. However, if the device .
pesiyie)-r Sloweres in leae of Ineore gmbodimsnts, itig slepiFpbleiq grcsifige ehp device
Istsanébe}; iR ih Brde? % \é\@%h 13k pilots in the prio list, for example, 16 neighbors.
In one embodiment, a Sleep Holdoff or an Early Wakeup mechanism is added to the
system to accomplish this. With Sleep Holdoff, the sleep cycle of the device is delayed
by a certain amount of time so that additional prio list searching can occur. With Early
Wakeup, before going to sleep, the device calculates an amount of time needed for the

prio search given the current prio list, and if necessary, schedules the timeline to wake

up earlier than normal before the slot. This allows the device’s search logic more time



devi ce has conpleted its processing of the network

communi cations. As a result, the device is able to
woansawyie power by switching to standby node ascguisedobyi1238

as possi ble. Nonethel ess, thgipilot searching system

is able to effectively search the network environnent

1§ QehlB iRl M ehPpliollisti Wphicoftathy Siess WAISH c@ritbrly Wakeup
therefore communications W th the network can be .
mechanisinge thensmabuprid seasel dime ¢aB b pommized i aest wses, but if

t he devij.ce returns t dby. . :
e A e
Hé3 b6 diReEl s, the sree? Elold fpamEEard§ Wedkeip aresingfiemented by the pilot

processi ng has conpleted. [0078] At block 522, the
miorigigationslogic3ldpdat ed with the results of the prio

search. For exanple, the pilot prioritization |ogic
315 updates the old Iist 320, the strong list 322, and

Pié SearhTihiest 324 with information deternined during
the prio search. As a result, the reacg list.324

QBBHE cln RS 07 TRreraodBER Y & RRLOTRE BRET i igfigeg in the pilot
. i . 1 . . t . .
ﬂnrg)t‘f'ﬁlggﬂ(?rk ieo%k?(l, glci.orTéﬁéﬁﬁlodwai‘dﬁguﬁgﬁlsn@s’éﬁ whe! déié:’tﬁhﬁmgﬁfb@v many

proceeds to block 510, where based on the .
pikssinag befsearike grearelotively ehort bearchi timow For gxamplagdwhen the device

search, | ength are aqai rmned.. 0791 .-Thu . .
(?ﬁ?f%%sdmélw_ ng @gg‘? g@gﬁﬁiﬁ;e € 1&3%11&%10 segt ft & |$‘ﬂé(r11 %‘F @16 timer is
52846 BerrdhleShe fosPéfhiglenth@F tBatisBareh \tiniee | 6Wever, in other network
conmuni cation network. It should be noted that the

orErdting 1601s thdreistay de eeorp then adequatetiod fneagrchaheprio st
ges, additj or.rearr . '

AR 3 o Vs B A ROREIRII ) i REF L B e

o liftescHRR Ch TeNowip ARbd¥idas Bow Privclist Medrelih§ nfightabrd accomplished
Wakeup [0080] I n one enbodi nent, the syst erq operates .
incorfei ar mowe eprtiodimens. c Hot agHe lish o AQumpiEhbars all HELRCGRY sizes of

' WM th the r e ' i

T 0 e BHEIBP o sl RSP by sl 11
eradisw8izs is éHanpad Beasitydblrertsmalac theflist eart beesedmohied ¢hree times.

standby tinme in order to search npre pi.Jots ip th
Bowevar, siven faske exalifos, it Se9UL by ABIGH LAt i gy got be advantageous to

. 1 E@pmhlgg iBle RBalsR e/ %‘ﬁﬁ‘}éﬁ) ss uses batte
%Jégﬁ%gdﬁ%ﬂng ihsS@%S?ge to t%cegd‘ssfllsteem %o accsoerrpl IS r?%ei S. | Y
Yowér. Jneapmbioted dfef extiaheachimgploey nbepwividerpoxgeaccurats estimates of
del ayed by a certain amount.of .t1ine %P t hat addition%h

R}i S. erefore,

Breimlof paenaghscemsAdt 1aYFs JOJTIRS IRPISHY BEPT P\ A SR

H‘)fe&?é EmB04iREnt qué 5688 tHeesl§ \PricttifRt €8 kélcaflcamoRMEfittive prio
0 i me needed for the prio search given the current
searching. sThe arid tinierniidisss oy selestahiel nitemetersetot sohedyle prip gearches
'\Augé(e? these conditions. The first parameter is referred to as PRIO_DISTANCE_MS,
which is defaulted to a value of ten milliseconds. The second parameter is referred to
PRIO_LIST REPEAT, which is defaulted to a value of one. If PRIO LIST REPEAT
is greater than onme, after the first prio search, the prio timer is set to

PRIO DISTANCE MS. The next prio search is only scheduled when the prio timer is

expired before the sleep command is received. Even if the second prio search is
scheduled, it may be aborted if not enough time is available to complete the search
before the device enters the sleep mode. Therefore, in this embodiment, two prio list
searches may be performed if a search of the whole prio list takes less than five

milliseconds.



up earlier than normal before the slot. This allows

the device's search logic nore tineto search pilots in
woOherspooaol i st. By incorporating Sleep Hol dof f por/UB2006/11238

Wakeup nmechani sns, the small prio search tinme can be

mnimzed in nost cases, but if necessary, these

[l‘mb]an IFEE. 6%h&Ra gﬁ%hmaltﬁaanmuﬁt@aﬂfémptefdﬁanweﬁe embodiment of a
needed. I n one or nore enbodi nents, the Sleep Hol doff

pihef &Earcﬂlysymeuﬁoar@mnm dlee grapl Qﬁﬂ prowidsp | wipdow sizes along the
1 0
B LR 5 S35, MOl o

bxtehplelefetring {36 Widety sitel c¥1100) thalgiaph d00Ghows ﬂhfht a wal of 14 pilots
prlo search timer is used when detgﬁnlnlng how ma

ssayehod that mekndeferyiroma the gronges) distandfgig ﬂg@dh%wdest list.

r C
Lag. o Ao S p I EE of ey i GELRAR. & FDUBL SR ystom have
Béent 1l‘l&stfatéﬂadind Gesusiled] lieveinCih edllbe appreciatesit thatf arioue citanges can be
use of that search ¢ n. ot her networ
Bi9a 1R 1R RO RESeni Lo B o P AP B BRPRLA hpecterstcs
TRere A, e HAEIORN O add @dseri n}%tﬂﬁ)ﬁ Bbrefi %Wh@ﬂdédht@tbetlﬁﬁzﬂﬁtlve but not
exi sts approxi mately twe 1 seconds to conduct
tihetiny, obtheissopesaithe myentim, Wdaicﬂlamatg”omlegmhs et vingclams
list searching m ght be acconplished in one or nore
enbodi ments. For a prio list of 40 neighbors all wth
wi ndow si zes of 100 chips, the entire prio |ist can be
searched twi ce during the twenty mlliseconds. If the
w ndow si ze is changed to sixty-four or snmaller, the
list can be searched three tines. However, given these
conditions it should be noted that it nay not be
advant ageous to search the prio list as many tines as
possi bl e because the searching process uses battery
power. Furthernore, the extra searchi ng does not
provi de nore accurate estimates of the pilot strengths
because it | eaves no tine diversity between the
searches. Therefore, in one enbodi nent, the system
utilizes a prio tinmer to schedule nore effective prio
searching. The prio timer utilizes two sel ectable
paraneters to schedul e prio searches under these
conditions. The first paraneter is referred to as
PRI QJDI STANCE_MS, which is defaulted to a value of ten
mlliseconds. The second paraneter is referred to
PRI O_LI ST_REPEAT, which is defaulted to a val ue of
one. If PRIO_ LIST REPEAT is greater than one, after
the first prio search, the prio tiner is set to PRIO
DI STANCE MS. The next prio search is only schedul ed
when the prio timer is expired before the sleep
command is received. Even if the second prio search is
schedul ed, it nmay be aborted if not enough tine is
avai l abl e to conplete the search



before the device enters the sl eep node. Therefore, in
this enbodinent, two prio |ist searches may be
woeodsowsme i f a search of the whole prio |ist Pakas2005011238
| ess than five mlliseconds. p8083] FIG 6 shows a

graph 600 that illustrates the operation of one

enbodi nent of a pilot searchAawm em For exanple, the
graph 600 provi des wi ndow sizes al ong the horizontal

axi s and nunber of pilot that can be searched al ong

the vertical axis. For exanple referring to a w ndow
size pof 10 a lin0

pi | otlg cangb%%tgg%?%ﬁp%m{éﬁgltg [ (ry:%% %gﬁl:kgnﬂ%ﬂ%?n t hée chftmumication
ﬁw&ikg&fétméth(sdccmqﬁnsﬁ@:r fromthe ol dest |ist. [0084]

Accordi ngly, | e one_.or nore enbodi a
sear cheliging app! ]dﬁiéhfﬂé%ﬁcqt?q WAL BV qﬁ%&?ﬁ? ﬂﬂgg Slgnals will be
Qﬁfcﬁ% it will be appreciated that various changes
€ made to the enbodi nents w t hout departing from
t hei rolﬁnnmlgtasearchslammbnal characteristics. Therefore,
t he di scl gsures and des tions her

I nt ende
to bedSiErmiupg A0 lca%ttﬁﬂo CRigs: ¢ H&Rm&f Elét g’r"’t can be
{RbOWARI B0 scdll] Bltafign,set forth in the foll ovw ng
al ns M5 1. A methdd for searching a list of
pi | otpesfogmaiy sw@ﬁmlmof‘@npnethﬁbrand t he met hod

conpr i n I i,st .1 hat n
or deruﬂchggﬂfh@ h),%p %tgig% §e|doqn té? ﬁeﬁ%“s]gfwtﬁ ?%eea?)%}e
searched; obtaining a search duration; determning an
i ndi cat or Thadeihdeof chied, @haeint the step bf défining tamprises:
that can be searched withi n the search duratlon

per f ovoming the ks afailobsisnpls Ipfgranedtt Bere 1gte lists ased on a signal
%@%ﬁﬁp"%{ ﬁge list of pilot signals based on the

e ’search. 2. The nethod of claima1l, _
wher edéﬁrﬁlkgethstpﬁp 1i3f todaéludé selectaipilatsfem thoond mgnmhsorted lists.

list of pilot si gnals into one or nore sorted lists
based_on a_sign str th characgteri st defin .

the pdio |7T8% g’@%“’ﬁrﬁ’élcfﬁﬂ‘g‘ % g et ?Po?f§°¥t 3§1sgsn%ort1ng the
f\?ﬁc o'fgﬁSt ﬁ%{atlseﬁlltd e tode oPmofd'$ortRlRRIWAEreR] @k Bhé or more sorted lists

In the step of sorting conprlses sorting the I|ist
cémymiidean odd Gstak strong listtand ageasquisitionrlist.sorted 1 sts,
wherein the one or nore sorted lists conprise an oId

list, a strong list, and.a re itlo t . .
met hoft of iﬁ%%ﬁf’tk?év&@rcgfrﬂ ’hg&g é% %% Jﬂ%{ é)l%nobtérrnn-lg]%ompnses
taag@hhﬁ@&hsi@aﬁjhrﬁlﬁ&tm fkdig asgAg.ch duration froma

abl e.

5. The method of claim 1, wherein the step of obtaining comprises

determining the search duration from a computation.

6. The method of claim 1, wherein the step of determining comprises:
obtaining one or more window size parameters for the list of pilot signals;

determining the indicator based on the window size parameters.

7. The method of claim 6, further comprising adjusting the one or more
window size parameters so that the indicator identifies a larger portion of the prio list

that can be searched within the search duration.



5. The nethod of claim1l, wherein the step of

obt ai ni ng conprises determ ning the search duration
wonwmoaenput ati on. 6. The met hod of cl ai m 1, pelaISe08/011238
the step of determ ning conprp4ses: obtaining one or

nore w ndow size paraneters for the list of pilot

signals; dpleahshbd BOclbie7] WHreialthe stb s £adjedtinghempiisekudjusting
size parameters. 7. The nethod of claim6, further . .
thonpe Puare WidowtSiZeP A HBEIBHT EOHPNRTRONR SHGBGPEPL signals in the list

L. ters so that the indicator identifies a |arger

‘gg’ﬁl?’ﬁe}%“"&?- the prio list that can be searched within

the search duration.8. The nethod of claim7, wherein

the s3.ep oApmaitustiongearchipgi s dist adj pikdti signdl$en oneopymunication
nore w_ndow si zeﬂglar.arreters for one or nore strong

5w erks thejagparplyis CMPHENE st of pilot signals. 9.

Ap ﬁﬁ{}ﬂfotﬂ ?ﬁt)ﬂfizactﬁ)ﬁrlsélk Richt dpbrafth 1O HeMhd #bris 18N@LSindtakes an order
co ni cation networKk, thg apparat us conprising: pilot
ipr hicht theakistoof pidefi sighdlatwiblpbe seashedy abddinne sgarph jdyration; and

|ist that .indicates.an arder _in whi the li of
dstermine a ey i jEhuBes Btaalo B 3, S Jist dhat Yen be scarched
WHERAhOSardHrARer M ne an indicator that identifies a
portion of the prio |list that can be searched wthin

t he ssearchfiogiathst pperates tupasformagesrchipd theqpsation ebthe grio list; and

performa search of the .porti fq 1 -0l i.st

pr oce%rgf:‘??émgaﬁglg tﬁ?ﬁta?peé%tgsr g‘% gﬁ‘ﬂ’{‘% ﬂbepggtt@% & 41%8%8 g%% on the
Rhgtof$hd&atch. based on the results of the search. 10.

The apparatus of claim9, wherein the pil ot

prioritization | ogic caonmprijses: logic that operates to .
sort the |The appaptusorfsrlgmal & ivheeisntheo PilhrRyiafizpin logic
%'nzérf;sepased on a signal strength characteristic; logic

N operates to define the prio list to include )
sel eclogit fhid Opesatbs tmsdrh éheolisd ofrpilob signale inte chriei artmorelsbrted lists
The apparatus of claim 10, wherein the | ogic that

bysed an a$1al EPEhCHAIFIEELS| ogi c that operates to sort
the | 10%&1‘&15‘[ Rk b & @IRlShd PO 1S iﬁglﬁld@ Eel8MEE PRSI iR the one

lists, erein the one or nore sorted lists conprise
anmotetbottedtistsa strong list, and a reacquisition |ist.

12. The apparatus of claim9, wherein the pil ot
prior HI ZaIFilg %p{)a(}gjcu% & @Pa{rlrlsﬁ)c', wherein the logic that operates to sort

comprises logic that operates to sort the list of pilot signals into the one or more sorted

0.

lists, wherein the one or more sorted lists comprise an old list, a strong list, and a

reacquisition list.

12.  The apparatus of claim 9, wherein the pilot prioritization logic comprises

logic that operates to determine the search duration from a table.

13.  The apparatus of claim 9, wherein the pilot prioritization logic comprises

logic that operates to determine the search duration from a computation.

14. The apparatus of claim 9, wherein the pilot prioritization logic
comprises:
logic that operates to obtain one or more window size parameters for the list of

pilot signals;



| ogic that operates to determ ne the search duration

froma table. 13. The apparatus of claim9, wherein
woOheospodad prioritization |ogic conprises | ogi eCThakoos/011238
operates to determ ne the seagxh duration froma
conmputation. 14. The apparatus of claim9, wherein the

pi | ot 10@fd @HAtt berdtbsd o | degérmnisOhe ii6€iSatot ARk&] lohathe window size
operates to obtain one or nore wi ndow size paraneters
PUPMENRES. | i st of pilot signals;logic that operates to
determ ne the indicator based on the w ndow size

paraneters. 15. The apparatus of claim 14, wherein the

pi | ot 1r i oThé agmdratos of oim 1Humhiamin tengitdt pesritiegion logic further
that ,operates to adjust_the one or nore, w ndow size

prIpRiiRGs dogic 9t pperetes aditlitRapRt Of WeR Windew sizq Rergapiers so that
?\%ri}lﬂﬁgtof’ E]de Rfeds 18 gl I%mél'ﬁ]h 8F teARtid BstSiBaY Ghest é’@afcjgédl‘ within the

e searc uration. 16. e apparatus of claim15,
ydaecheduratidve | ogi ¢ that operates to adjust conprises
| ogic that operates to adjust the one or nore w ndow
Ssize paraneters for one or nore strong pilots signals

in thegli S‘Thé’_fap?irhﬁﬁ ofl @Bidd 95, WherohPRRE 1S thAd operates to adjust
searching a list of pilot signals in a communication
oanhpdsek logih thah pperatas tnsadjustythe enaner: morsawiadew sizgafarameiers for one

a prio list.that indicat.e n.qrder. in which the |ist
8F ™M8t9 %liongipblﬂglségr\?&[éllﬁlﬁ}? lsigg?%(ﬁ&ginaﬁéans f or obtai ni ng
a search durati-on; nmeans for determ ning an indicator

that identifies a portion of the prig list that can be .
sear ched wAphimatus hior ssearciingdar bgti o pilefe giggalsoin a communication

ﬁ%‘?ﬁoﬁ%%@f}l’%ﬁ?& n%fng% he portion of the prio list;

or Ing-fhe list of pilot signals based
on t henetfis Wrtdefiafngt Hipris it dat iddBcateshan aplpaimivhichothe list of pilot
claim 17, wherein the neans for defining conprises:
ﬁﬁﬁﬂ§“ﬂ%be§?ﬂf‘f}}eﬁg the list of pilot signals into one

or "Diélféaﬁsofo%:ﬁfgt;al I %Sgg?%‘r getp)lna signal strength

characteris hing the prio list to
i ncl ugwasefer detmpihg s ifdicatort thet ideetiftes anporéoms of thedprio list that

lists. 19. The. apparatus of claim 18, wherein the
FRRRSRGed Bt 5 sl fugaon:
means for performing a search of the portion of the prio list; and

means for updating the list of pilot signals based on the results of the search.

18.  The apparatus of claim 17, wherein the means for defining comprises:

means for sorting the list of pilot signals into one or more sorted lists based on a
signal strength characteristic;

means for defining the prio list to include selected pilots from the one or more

sorted lists.

19.  The apparatus of claim 18, wherein the means for sorting comprises
means for sorting the list of pilot signals into the one or more sorted lists, wherein the

one or more sorted lists comprise an old list, a strong list, and a reacquisition list.

20.  The apparatus of claim 17, wherein the means for obtaining comprises

means for determining the search duration from a table.



means for sorting the list of pilot signals into the

one or nore sorted lists, wherein the one or nore
weaotsedolipst s conprise an old list, a strong | perjusando11238
a reacquisition list. 20. Thegapparatus of claim17,
wherein the nmeans for obtaining conprises neans for

det eryyi ni ng, et {b?afaﬁﬁr&ﬂblﬁﬁf Y | WhebinOMe andabfer @dtainfipecomprises
apparatus o aim 17, wherein the nmeans for obtaining
meanp forsEtermpzng theseardl tharatiph oy 2 PRVBEAE®R dur ati on

froma conputation. 22. The apparatus of claim17,

wher gj,n t means._f or ge 144 N ri.ses: ini
obt ai‘'It ng e agparﬁ%lrgeogvi ‘%%ggv] fsb:’ zg’hg{a%?gr%‘? e@ga&ﬁ?&f h({ee%mmng
dohfdrised: pil ot signals; neans for determning the

i ndi cat or based on the w ndow.s|ze paraneters. Z%FQef ot
apparBeans fof oblapyipg ope OF FArs &N earRgneters for sy list of pilo
%?%larssti ng the one or nore w ndow size paraneters so

at’the indicator identifies a |arger portion of the

pri o thesis fohddterarming thesadicatoebiasad phitie windowesieqiarameters.
duration. 24. The apparatus of claim 23, wherein the

means for adjusting conprises nmeans for adjusting the

one Of3 MOIE, MABAMMSHE BlaRR D2MRIHeS cbRIpriSiAg M¢anSTbLadjusting the
strong pilots signals in the Ilist of pilot signals. i

Gfe. orAnstegmatiowesivei ragamesetis sm thatrihe indjcatoridentifieg agarger portion of

rogram of machi ner.eadabl.e j nstructi execut abl e by

fﬁea%@i&ss a'p‘iaﬁg’g&‘i‘rﬁlbeada‘ﬁ Pé@%ﬁc?a{cgl Cfplj%ar gl'rm a met hod for
searching a list of pilot signals, said nethod

conprising operations of; defining a prio |Ijst that )

i ndi c24.es Bre eprdeatuy af elaine 234 méerais theomepns) B adjughing somprises

wi || be searched: obtajning: | an,; tr
QSWrﬁf ﬁﬁ%‘étl% “ndi°cat o?lle?%g@oi%g%%?p | eé?’?e‘fgé gdgr%eooﬁ ofre Srone
bitfs Bhdls bd b lisheipiloasighgs.sear ched within the search
duration; performng a search of the portion of the

prio list; and updating the list of pilot signals

based,on the_.resul .Rﬁ&,,d-'ﬁe f machine-
Si gna%gbea?‘i Sﬁgl?a?regﬁnrﬁog}ah%%?%&g@p K er gll % atlﬁgo%?népo orfnac He
gafine Rgtraaimkiczetadeby antigitdl @rédesting hppairdtes tospeyfosinsa method
into one or_ nore sorted ljsts b‘fnsed on a si%nal _
ﬁqr,sgaﬁghmg ahist efpilef signals, said method comprising operations of:

defining a prio list that indicates an order in which the list of pilot signals will be

searched;

obtaining a search duration;

determining an indicator that identifies a portion of the prio list that can be
searched within the search duration;

performing a search of the portion of the prio list; and

updating the list of pilot signals based on the results of the search.

26.  The signal-bearing medium of claim 25, wherein the step of defining
comprises:
sorting the list of pilot signals into one or more sorted lists based on a signal

strength characteristic;

defining the prio list to include selected pilots from the one or more sorted lists.



defining the prio list to include selected pilots from

the one or nore sorted |lists.27. The signal -bearing
wordisiayiad cl ai m 26, wherein the step of sorti RQT/US2005/011238

conprises sorting the list ofg7pilot signals into the

one or nore sorted lists, wherein the one or nore

sortegy | i st &%Hﬂtﬂeﬁﬁn%rinéﬂiﬁnl o tlaind 2%, [WHgeih | té stepndf sorting

a reacquisition list. 28. The signal -bearing nedjun1gf )

@ingirise? Sorting drechish of ok sispaly inte Hheapns orgmersmerted digts, wherein the

determ nin he search -1,0 I s

QR B Sy TR ol Lo oo bt o PRiich T8y

obt ai ni ng conpri ses determ ning the search duration

f rom 28.conprg sithalfbeadf niddams iof oddimh2i vingeinehié stepaff obtaining
claim 25, wherein thehaieéuof det er,ni ni ng conpri ses:
esmangises Aejermnaingrthassaeeh gusetinn 9w & Bif-aneters for the

list of pilot signals; determ ning the indicator based

on they W ngpwsi e : im 2% wheaéia! thd 8Rpi dfdobtainin
medi u%’of gﬁa?ﬁ%&%ﬁ?%ﬁﬁ%gggﬁlsi ng adj usti ngﬂ?he s
comeprives deteeniningdbesesichalypaticanfeens esogputalgn. t he

indicator identifies a larger portion of the prio list

t hat n be searched.within th atq .
The. sinal TBCSEFIc HutE P Of S 30, Ve lpp 3F determining
g&@isggz adj usting conprises adjusting the one or nore

W ndow si ze paranmeters for one or nore strong_ pilots

si gnablaining dne drimare pAndew gize Rirgmaiess fonthe gt phmifnt giengls;
searc

ing.a.list. [ ' i} NGk
sear cﬁ?tﬁ 1£1n1gitﬁesp Iscgg)rlg? §e8i %?Qg%dﬁgfgpéé%%ﬁ%ﬁg list
of pilot signals using an OTA tinme w ndow associ at ed
with each pilot signal if a pre-det 1 ned condition. ..
exist8l- s e%h@ Fighe-tageg B’fﬁ’él_“%f’feﬂf‘mb S@,g%mgqr@qg}pglsmggﬁgustmg the
Lhe 811 %n% e &gn&’“) Qe ﬁér%@ﬂe?s df thaedhd iRAiEA6t RIHifi&h larger portion of
dondi t°on"does not' exi st, sone of said second set of
fHiel io 156t gaaba Iseeachediwithinthe seardsdwatiat ed OTA wi ndow
and sonme of said second set of pilot signals searched
usi ng associ ated reduced time w ndow, and re-creating
the list Ofth'si%%tal-ﬁéaQiﬂ | edifimASCARERRE Swhbrelh RSP Sf adjusting
obt ai ned fromthe search.34. An apparatus for
sedprisds edjustihg she ofe pi nore siindoat size eorapreierd e ong or more strong
recei ver_ for recelvjng. one or nore pilot signals
Pﬁ%ﬁﬁts}gl?]édnﬂ’ﬁl’(sﬁgfﬁll%glga? Spilot signals; an energy
estimator for determ ning an energy associated with

each of said one or nore pilot signals; o
33. A method for searching a list of pilot signals, comprising:

searching a first set of pilot signals from the list of pilot signals using an OTA
time window associated with each pilot signal if a pre-determined condition exists;

searching a second set of pilot signals from the list of pilot signals if said
predetermined condition does not exist, some of said second set of pilot signals searched
using an associated OTA window and some of said second set of pilot signals searched
using associated reduced time window; and

re-creating the list of pilot signals in accordance with results obtained from the

search.



a menory for storing the list of pilot signals; and a
processor for searching a first set of pilot signals
wonemmdasl i st of pilot signals using an OTA t PAE/US2005/011238
wi ndow associ ated with each ppgot signal if a
predeterm ned condition exists, for searching a second

set of34pi | gin fpparaalsTof searohidpen hSt%fpﬂét sdrlal c&hﬁﬂfﬂﬁhg‘: i f
sai d predeterm ned condition does not exist, sone

sai d SdeemveErder Tespiving oe of B Blletesignatenienfied naﬂle list of pilot
@@@ jated OTA wi ndow and sonme of said second set of

piTot’ signal s searched using an associ ated reduced

ti me whrdayy ctnatoe fardesdriniigng be ehérgy asdocaitddotvith iegehadBsaid one
in accordance with results obtained fromthe search,
QHHKF%Plgﬁﬁwﬁﬁg the r e created list of pilot S|gnals

| LN BARG Yor Hhind g LS GHpieAEhAG I UM tang] bl y

enbodyi ng a“progra ner 8adabl e i nstructions
executgirbeesyy far shagphing a fred setsd] mlyt aigpals dtons thedist of pilot signals

erform t hod f r _searc f pilot. .
BFigi e O O CORATES b sefh B SIghL if a predetermined
%§ﬁd1ﬁ5lh Bis®, fok k&hcifg a@écdﬁﬂ's@i ofSpithd 3l gals TR iHRElidt io® bllot signals

pi lot signals using an OTA time w ndow associ at ed

v\f saird predetepnined csmcgh@n dogs Ia)t sKkisti somerafseid scoordl set oA pilot signals

Srset Ryt iy DAARIGPR, ol sohe, Ol o] S0t 0P Bhot signats

gerehddl Bdingl AR Sasktliatek irsduced die Windod, dfos @6RRAtIAEthflist of pilot
pil ot signals searched using an associ at ed OTA wi ndow

signals gneacgprdangedwith devidtissehtatged fiomy thes pegrcd, snd dar sipsig the re-
t d d
gg%%%égp ﬁ%ﬁ?%gﬁ@gﬂ%ﬁﬁgH @thgfgﬁgrsorg ggcordance

with results obtained fromthe search
35. A signal-bearing medium tangibly embodying a program of machine-

readable instructions executable by a digital processing apparatus to perform a method
for searching a list of pilot signals, said method comprising operations of:

searching a first set of pilot signals from the list of pilot signals using an. OTA
time window associated with each pilot signal if a predetermined condition exists;

searching a second set of pilot signals from the list of pilot signals if said
predetermined condition does not exist, some of said second set of pilot signals searched
using an associated OTA window and some of said second set of pilot signals searched
using an associated reduced time window; and

re-creating the list of pilot signals in accordance with results obtained from the

search.



