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energy levels of the received pilot signals. In some such wireless communication

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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obtaining a search duration, and means for determining an indicator that identifies a
portion of the prio list that can be searched within thre 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 instractions 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 uise 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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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 list126 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 o1d pilots
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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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and I n anot her enbodi ment, the prio i st _sear chin

Thatieviee30Walse bormprises sehrdf logiee312) and pHgkprigriiyatipn ]ﬂﬁ“eﬂ“ that
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H%E}é %11 ?bliséﬁﬂs off RF circuit) and the
Fnhoﬁﬁ"é&t ford emBoAIARES, tHiepPtéssinkilsgic 382r admipriyes a CPU,
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processor, gate array, hardware logic, memory elements, virtual machine, software,

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



to update the reacq list 116 during the interval 216.
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woansidiaat i ons prior to the start of the next Permis2005/011238
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Thus, the device 300 is ab .
erefess commumcat{%n netwosk. %or te?cample, 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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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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signals froma pil l'1st " to be searched. In one
erib didi.ndHor exa:llnplep rtheoalgbmtiam ccamtmct‘slﬂe%plp(b llist to dsluglecpld pilots,

%;‘rqlngﬁt 1211c§t§ and a}lots Iﬂjlggrtgs {i# eogl%%ﬁbsold q}@ the algorithm
ﬁsf}%ﬁnegaﬂcnwsed as foll ows: 01, 02 SI S2 S3, 03, 04,
. S33, reacql ... reacq3 where 01, G2, 03, and 0 4

Deting: the ol dest pilot signals identified in the old
%%bt signal list 320, and SI, S2...S33 are the strong
pi | @1destglakkl ((Blunts2strongest) identified in the

str I list. 322, ,and reacql - reacq3 are
rea%@%ﬁ%‘ﬁiﬁ nals identified in the
r eaqyldbsti BioBk? [ mdugt I2| st 324. In other enbodi ments,

the prio list Thay conprise other predefined types of
pi | dmt@hmﬁn@hstdpbe@mn fewer or a greater nunber of

1.
2. pi | Rad 61%@& ﬁots to Prio list up to Oldest_Blockl_ Count

3 Add strongest pilots to Prio list up to Strongest_Blockl_Count
4. Add next oldest pilots to Prio list up to Oldest_Block2_Count
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
woiowstoogiueue of 16 search tasks perfornmed by thReTas2006/011238

| ogi ¢ 312 provided enough tine is 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
SeapdidThhel Eptimatien [ 0052] I n one enbodi nent, three pilots

(03T o EEEERmRcH e i SEBR prer e Pl BySoeding
dob: th¥BriglidEmlseidnes indPHcinBag taty HROW&Sb ti dedich qubive as can
Including three pilots Tfromthe reacq |list a _goo

beifutished giventhaevailableiime e Thisteavitssikoeynadee eftia amaynt of time
i ke.can .obtai ned. [0053]. | e :
s g s Bopre HABrmsP OGaaten SPAE b sporpged
a8 ainedr Kirtion b@theewidphesizd (M) @ldghe qhbue ian@dy Thiss thehsearch
prio list to include old pilots, str?ng f?iel otﬁ%, and .
tpng eanshet esgimatadecithenby;aitahle joghkun Py 2 faymyirebashi sPpAEon. In
| - de :
A il AR S0 P5ugeof QAR o BRI e e ppmetrs N
Aaddeb to_BeteekeCo Wwobd —apprdximbtion iofilthe eeddired depsch timebeln the

2. Add ol d i | io |
AN SN CE NN TONAE MR a—

' - — B cHARHRE afd-di A8 theGbH&®n: .
Ag))ilt %% ta;é Q%%R Bﬁegég Eiiﬂlgt%llqiphte %Ma dest E%%odé%g%go unt 5. Add g text

remai ning strong pilots 6. Add reacquisition |ist
pilots if not already included from above [0054] In
TahebadedrSearchadinegdistimatibe Wi ndow si ze used to search

strong pilots i.s reduced sp that. the sea of thaose . ..
[00§.§]| o{fge geﬁwlggﬂﬁ,ag ﬁ(@pg)iq 9’? oRg e@Bocﬁlﬂaglpte ﬂ%ffag)leﬁ{)qss{lq séarch time
estitda%BR! B GiInPEnSERBSIIE-NS B 4 PROSHFARN! ySRni. NTEH1¥ Bbarchignethod

aresult, 1t 1s possible to conplete the prio |ist

allovesaa tablentorte aguesskd to estichathe sessh toas lGe 4 showe pye embodiment

oywer . Search_ Ti me Estinmatjan 05 I n one
ot ETRRANERRS St T et O it o £ Py o5 il search
the Rt Pis R0 9 HOMbvhA e P23, avHeksSt oV BahgissToraradverhead time to

placing as many pilots into the search queue as can %e )
profziamh ghasiv geareln 1 fiee herdwass| Since.ig. onphembodiggnty dhe search logic

han%?e%vwwﬁl(ag\% s%esttﬂ:ft a?g%urﬂﬁltigfe &f $"Ehips, 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 hi one enbodi nent, the

search tinme can be approximated as a linear function
wofhodsheomp ndow si ze (N) and the queue size (M PTIWS2005/011238

the search tine can be estilfated either by a table

| ookup or by a fornul a-based conputation. In the table
[0057]3 KTHP ﬁolic}wﬁlg iSSPl atn '\}Iﬁe @Bﬁ@ém@édlﬁ@ﬁt%sfbﬁﬂulﬁ-bﬁﬁw sBarch time

e paraneters Mto determ ne a good

stmqappn )fmﬂ]t%lm rcone frmbhdinnenty gf a pilotswarchisysteme Formulaisearch method

a5 PR SR F BB 25 £ s s
Wltﬁsvt'lhﬂ@«ir' A v%‘ﬁt Nsif € GhiRI RS vihe3siieS CYShe Gedrbh e is computed
1 owi ng text Tabl e-based Search Tinme Estimation
frOIE10056] The follow ng is an exanple of one enbodi nent
of tabl e-based search tinme estimation for use in one
enbodiTretimefio srchiwint 1 sieg)rt¥nsigbban@winblsizey edravhd_forwinl

nmet hod al l.o t b SS S |na e a
+ EBaReR i T i g RSB AR e o P
400 that allows search tinmes to be estimted. As a
Just &5idl the ibld med rBadhe Midow ilewltiaito bscastitedioad=toeiling
be t ovhd = 2 where t_ovhd is the software
0W8W§ﬁﬁ@ﬁﬂfﬁhQﬁﬁmmﬂ%ﬁ@@@Péﬁﬂﬁ new search in the hardware.
Since, in one enbodi ment, the- search |ogic handles
[OOﬁBhchmcm there nsmnelaﬂg aalyrfixed-poiat efithgnetiiips, witsless device, the

need o _be first [t.e VS
ab%e gqnnéliar 11PL, gse %1 en?%manog %g anedegoare‘rb%l ac?:! ke%ho V\:;ldtlrag off
coxﬁﬁl'eﬁllﬂj' alefsub h@chﬁbﬂ aead qlistt stofR, fheodevidee doabiie éd}ﬁ)puthtion in
be assuned that a queue contains 16 pilots %
mlqresqundﬂ; satheretha & wlipecnait oGRnseawratly, #l P%f@%leW&%(l €., 3,b,c) are

d t r
mué‘g%(ilg‘ra m;gé N %}@f th(e 1§1ﬁy ﬁé@l&mﬁﬁ% oﬁ@rfﬁgrg%f? ?‘9 {ﬁ%%u lehcatlon of
a* 100024218, Wik theniphd Ir@mﬂﬁ}(g of 1S ed 2 (hasnl deast rekemmtipn nigme it
estimates for the 320 and 1 Féﬁ‘y
oFi it

ovqrggﬁlyg@q TS| §ear¢lb Aimg npihe oF approx1mat10n of 1.8 as
23f5ML 50\5}59@5%% J@F nﬁ@ﬂlﬂl ﬂga h8n-BBwWEXSITRI0E whichdB onsidered
iment o

errbo search tlrre estimation for
to bsmpensmmeThm;dth mehiplyoby &8man be alsm‘axm‘rat@y@t TiR-1/4%x+1/16*x =

.search net al.l a for a to be computed ..
11355 o7t Bptenanb P gfity v Bl FO R R time.
Buth ht’dé’ﬁl’f‘gp&(féésﬁﬁla&ﬁ‘l’g s tndteZdosiri¥1O 1Ha itd QborWh@ oBgdidEsearches.
.], the search tine is conmputed from T = (time to
sr ch vv| n_| size) * (#neighbors@in_|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
woanisvgaiigan be used. [0058] Since there i s gereraiskops/011238

only fixed-point arithneticdein a wireless device, the

above formula for search tine estimation may need to

2. be pdapte Iogfr[eﬁﬁwﬂgreotfhg c@l@é'rﬁle%%ée)f M8 TR AGAY FRRY eacdhSother.

a first ste devi ce does the conputation’in
Hers thed@EAowtslpws arhssuallydargerandi followagothd darge OTA windows will

t | |
rlRaR B HateBtroty @ 5tsYeL 8 Pre ey Spisib Bk B p diskes vay.
[0060] t THrdfhiR, MubdnhiRbi £ abdsofab¥ mRiwW@R0deplckmibnt \(ftie! ©TA window
sinple rounding of 1.8 to 2 has | east executlon time

sizes fromethe ovehaadsscortespanddp dhe physicab etumeits impertytt thajpilots are
sedgthed RS @ﬁtv'vfhaag&g oﬁmg gaeéapéﬁgg %ﬁzlgﬁgﬁ%ﬁwyéems@ Wk OTA

mﬁ(w%?d ﬁe sedll} whivh veodie Aidelyefor Rpiet dedve argal tHepJey nbighHor8 can be

can be approxi mated by 2*x-1/4*x+l /16*x = 1, 8125*x
seamheérwh@qﬁimegﬂr&w a8 langs, g1 Hagy §ﬂ{& Rat kg ¢ mqrwroblem since the
‘ v, t I But alittle bit of
celgsvtg{mggotll5 t nam@lo:%ﬂlﬁ gg‘%%&gﬁ e than to aborting
[00®1§ 0iIngns earboldésentPoily 332 arillise®nlie drd avagatjle G&xothe Weibtsearch in

a of tine, rio search can.ei
QRGEL GG § TheTorg e pBG SRy du S84 Fred, PRIO_MIN-
UE@ﬂOSE t8beCRV ¢h tﬁ@&ﬁmﬁﬁmﬁftﬁfeﬁé e tgllols ABET ©2 S1 S2 and the
W ndow. Two situations that hay occur are described as

achivﬂ pidots . The bamwndmm aiwp}'&);rpretmpumg meanyrgilods galtie prio search

quﬂ{ﬁ z{]scp%g? ﬁLe I?ﬁ'letm ; Dy ciue%{e] %g@r Ong (seeal coileﬁ \78&1 (ﬁjl"gs\gltndow then
thdyl 4¢€ bdarétedSvih OTAawﬁldokvsnaynéo@ame ﬁ@caﬂl&@ ambanil priv dedels queue.
through all the ne@zqhbor PNs to find the ones that_ are

Othermisee palyt Jepraky @b andithsrashive pilot with GTA spndperd search the
otﬁ@?%é?otg Eﬁthcf %ljﬁaﬂ%ﬁ’i b9 GhiPRtub 3 I:ﬁfé? aaﬁé’@ycefi ds%ﬁ%ﬂ queue.

mnndoms re usua I"ar ge an
In filaiks Iveay, IQIT A heindewg erdifedvasnidngsas v hhmmunbahninyelbef pllOtS can be

necessary to 'recqver the pat a in .
coyergdr QUCHVIge-s3 Sertan aGph r tgd@gﬁ 0‘7‘& %Wé%ﬁgﬁﬁaﬁ ighbors is
us«%f agORRGh S etﬁi@e&%;r&a%ﬁ'lﬁ)ﬁ@@%ral( $ther SvAnMbadow g ’?H;‘espno list is

rom the over

correspond to the physical set up),
searthesl withd®T Anwirtdosit sipé mdiesevar @ppeprigtee dSesondggigAthe available

i dFE I RGBRE G I P A O R N T Be gearcha.

ThiM #s Qﬁadéga%sﬁbl%rlﬁﬁhe E@i&ﬁﬂn‘y‘&i &aptstheasrbietimear ched when
ows aré large, but this will not be a ngjor

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 Positioning
[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, PRRO MNQUEUE_ SIZ, to be 5 1In this
waizoisrmasmigueue, the pilots are A 0 2 SI S2 an#Crhs2005/011238

active pilot. The basic iddd is always try to put as

many pilots into the prio search queue as possible. If
nethdek %ﬁﬁ%ﬁﬁ&y BHEOPAZRINASR sle%s ﬁ?é?lefgr Welfdi C@&fs correspond to

Wi ndow, en they are searched ith OTA win Th|3p
theqmemmns axpbdted| dalaminsmicemf the gweighbbr aﬂetuw thexdetivevPslet. For

onI sea ctive pilo i t.h. OTA .

Mo i S PERS Riiraspinad g TRt ¢einiRuaR of 226 chips.

i.e M 84iRVsr 55Miken Qivieisg 1h$ar%@l:é11%¢n§/di PElS @dvdtineQveLRAEH.

ueue. In this way, wi ndows are used as | ong as a

[0G63hi rienseaneply, oie WY tr suasaniehEnding emeighbey Pidetif teseageh with
I sgalc
O".[sz v&lﬁgor Ss?fes Elgé%%‘%?m% ﬁésr%)ﬁéew a@?ﬁ fo; (fe{r oacﬂ&#]vgs this is time-
cox‘i@ﬁﬁﬁ@ bndtdinstimeleqtiegessarchingsyith §Hﬂﬂtep’0vh1ﬁio|vuss Fot 8xample, with
searched with OTA gipgdow si ze whenever aghpro I ate. i
reaggcBdowgsige Pt ¢t caipsi | asrehing it spallpg Miedow sizes
t
ro e i v SRR Y e%séﬁsteﬁéﬁ%ﬁss’é?%ﬁea@eaks may
be esissadafiEthehdsl ggatvahcd isngreatSetinan IB2Whipkp wePA@6is bofiSkgr). Given

ac5SR (g i 450 SFCly ST B T o BighOnUE i T e crisnel peak

(AéfmelinR AGehl Qvikisk CEo/Ian‘lﬁpEdsésob Plldctedt SRrH} Hﬁ&shbﬂi kBe obvious

sear ched, the search w ndow centering is (Pi N -
cheice ds ta)center (tho o T2 Lsral)chcawpwyl theomevms cﬁtmn&fﬁt signal peak.

03|t|on he GULL 03|t n
Vb 0t et S RSO AN bin b SRy AP OTA windor,
SO &m theanlghivdes d)@bh@PN&lﬁﬂ@b&aﬁclﬁd Q@alﬁliecfﬂéﬂ HyhtBe fBpwoTkMIn one
mgath del ay that can occur between the ear]iest

Pdirmnﬁgt%pﬁaleba&eﬁewgepmeom%@g As atilizedn for| the gggcq searches
(Wﬁ{c{'llsxlfﬂlgu Q‘PRI Qécnt%ﬂ)goc%nlﬁ dar@aﬁ)p ﬂgexlo"ﬁyOTR s%%c{? %asks hn the reduced

correspo direc f'erence i n pat
priod st&rdhﬂ@u&ﬂel pIic @hsee fpolust seprtlo c@didingind sgﬁﬂomirk thehusyal PN

assum ng an| fu] nefwark configuyration, the OTA
CeRiERB %ﬁe@ege ‘Jé‘ﬂ 4 gio ﬂﬁeuwngﬂ% 113 O8% nggfbawat Pepldest
nefgﬂﬁoﬁq}iéﬁ% s%mﬁ&i %ﬂﬂpﬁlea@ﬁﬂ' @irﬁ‘l@ﬁfesﬁé it ReRehAbROMmat after a

to the active For exanpl €, a W ndow si ze
maximed ¢fo?20 espoum syctlcs all m)ghhommwiell la@wéalwmmcacmd wi#B the OTA

wifidiPr Csief st oai g ? 8 Douia SR b oy B 6 ebrfinuousty
ad{ueSEle SALdhp reab witidow Srofhditastedtipagt.ng a nei ghbor
Pilot is to search with OTA wi ndow si zes. However, as

[0Qfi4d c WWhew imderaentingr theasepschy Windw pesionisg, in some cases the
ref@#}eﬁ'(% gélﬁ%ﬂ% eﬁ‘@vg?:gx%ﬂg g%g?leg %%Sﬁ etzlg%{lﬁlwlﬂhlg%f VS S];srbf residual

sleep thde Cthe picep Shae ovhicly watk triot Smmhlttpﬂe bflﬂ’ﬂa WhéleVIP X dinele). Thus,
uires centerjng the w ndow |nas rt

sizes re
segyeh spryults gy high arecepented 1g aéwg fto B@gﬁ TGRS count) etween Kvo 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



b e mssed (if the delay/advance is greater than 32

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

si gnal peak (defined as a p8ak whose Ec/lo surpasses a

sel ected energy threshold, the obvious choice is to

e he - ' :
perfSFREE by 1 uBEla e M 307 5 BHE Sn BEmBISKLPURons 19 ponteol one
or m dretothidh dunvtion llelenatritsl ofithetdayise 300 kiarth¢ Gea GIL31M. ndow,

so that_ the onl. ie f the. P [.rcl hed
o0 RN, LSS o T BN SR B o
the ﬁ@@ﬁglﬁngf(j %ﬂ@ﬁ&'ﬁgﬂ? BhddtdtonWeithd &G oflObrohd@sts BROkbighbor list

sear ches ar uses PN centering only) and for
and tthe windovOpAragetars hit erskembodiment, tedransceiperilogic 388 edeeives the

. queue. case the | ast se h nt ai,ns no.si gnal
neighihdy fist 348 8 TaRIPN PaBR Ao Pl HRisR 1Ry fLwS ity 304
[006" AU AL B1d3ki 04 0HHR PEloEOIKt G Mthe hél IRIRedrs@ited ifto a pilot list
ol'dest nei ghbors that are searched with the OTA wi ndow

thats¢qreprises aholdjneighbardist a sfeangareaighbop ligh andra Aeasuisigion list. For
| .nei gk i :
cxa§HF 05 B R 3L oMobl B chaRg: A8 e i

listBdgntified, it is tracked by continuously adjusting
the 64-chir_reacq w ndow around its stroggest .gezilé. )
[00¢8106 41t DiarkiS06np PEAS ISggneRieds E9F EXA R RdBRprio list 326 comprises
A0 dilop & ' ; € ARt 4 that
SRR iy SRR pEnd b LSRR A BGED 0o
strohgspittt aligmalseem bé deteimined s Thestiongwilehsighalealsterroined from the

.myltiple of . the whqle PN circle). Thus, search result.
pric Vst cshengh ootk B, VB P thg (picp i maihrEe PR eA Ry it the
netRBHVE &N ch¥RmbBHRndtR, h PridSlidt 326l @nieisédh weleadd Iyt 661d pilots

sleep tine nodulus the PN circle. This is done for

3205 isgong pidetald22.uqndrpiledk Gouythe feao@spitipn dst 324 Hiswgxanple, the pilot

. enbodi ment. a net hod 500. f qr ar chi i
pnoﬂﬂ%’%o’g?%%? LS PSSR 618 nglg Eflsgg' Aﬁﬁ%?fé’ aPlg%r}]l e R lej#) \i/:%tr%& For
[0068 R MR tEb10&H S08EMB Ahdusit D istabh einfeotivailableby dehreh dby prie list is

300, and for cl ar|tﬁ,@ the nethod will be descri bed

deteuntined. e fFior enempleo if e daltect EmtingringRitedrmads, dhe prio list is
seatec'ﬁgg gglpttﬁe %Ol%{afﬁngc}tivgnﬁurﬂ# tahﬁof“ﬁhgrgzglﬁ%r example, in one
arepertormed by the processing | oglc executi ng one

em®6difRHE if ths idevies isoasive dorcthaentide storecandrthersloetimt heapproximately
functional elenents of the devjce 300 via tlhe. at a. 1bus
ely ’rél milliseconds.

cightymilfisnseds. heniheoraprobsiyne aya{labizdy pRREOTEEY

1t B! @RRQY id bl RAide o dOY6rBBA HTEHE sot! it dl NheR th¥@kdich time
or exanpl e, “each base station of the network )

avafilabkeds st pottios of thegtibtantervad thah e deiises aeliye In one embodiment,

par anet er.s.. L.n.one odi pent , 1he transceiver. | ogi
the 35n5PE g oS P PR Qe Aogma N pubfime Hhifable and
inpR& RERh R MadProARe pRo O RSitizRESH iof@ict:*flﬂ fOEPIOLKSBRS -

0067] At block 504, the pilots listed in the nei ghbor
[0070}t Imrencoemghediment,i thpoanaowtmft searcly 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
wenrb@rovtiigat i on | ogi ¢ 315 organi zes t he nei ghbecTiuS$105/011238

328 into the pilot list 3189 [0068] At block 506, a

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

[00‘%@ Eq:w%?é k510 %%@JW @izke?h:esél%élﬁh ed fo?Thd Eﬂ ot '1111 % ﬂﬁoshst and

are fo be searc evi c
the atumbegtopilotd instheg peb disciarb elwamtht@rs mlsmeistten"ﬁlirwds tTrho Ngndow sizes

i P DS 5 L6 B P ARy o

eacﬂ‘%il@t {hBie PEOVIRE I bak8d ORI FhrdBiiers febfived frBm! the hetddlk, for
nprises a selected list of old pilots 320, stron

examplletthe 3dadow rpdrqmettms S330rtbah angesederdofivni the satark Tn another

For, exa I t .
emt3 i T OBl eshe e ShgPRARH L3 oo i
prio?tratib A6 386, Popekarb8, thehveindo® uive fof stedmf pﬁh)t isignmls may be
avai l abl e to search the prio list is determned.. For

redeoeskel that meretpilet agw 8 & the PEi9IShEARE SeArch ip e EBEN fisanterval.
[OOZ{)r i Ifigaké)d L)l]ll ?lﬁe §e§ (v?&ﬁ)g\bmgg‘aﬁdq e%@%ﬁjﬁﬁ Rinhe dAEMIME at block

rexa
508¢ mhediuﬁ’&iet ,ofi ﬁﬂottshm diey prie liss tmnwﬂlebé eearblim&i mnddtermined. For

e S LSS At P SHEATHE e o
w1lf"9€;1ﬂgdcl: ??@gie}&nﬁiegﬁ&y iyl pifQ§ ‘éﬂﬁi $e slaﬁrcﬁélﬁ‘ g6 | b}@ﬁnﬂlé the pilot

or a portion of the slot interval, then
pridritézatien ﬂazglc 815reparvias laddterniige hmunmmulptsmaofoetsmcfsﬂdot

er ti dj
on o bl ¥ FE A Sl A o Mo AR ABE SR o
esta%‘l‘i%ﬁnﬁetﬂf)ﬂ@ 8éhalimidatiBnaV dHol akafipR) dhé ABVAES uséd the pilots in the
information to the {)I|Ot pr|0r|t|zat|on | ogic 314 for

reagugsigios ilisty 324 00 'ﬁ@qab ish petwodnisommusinetions e ih gt Ambggdiment, the
proﬁ%%éa% glcgi)rZ &é?e Iﬂesea g@&%ﬁ 40 eéhc;rqg tk%os%r?{)f h8 isR)ft ahd'Secesses

oper a
the b@éqnotm h:éwqm@ﬁ@ntltse 324 anmvmmmmettmﬁceivemgmaos to establish
vice is active may be very snmall. For exanple, if

netWh@@l@mn@élc%%ﬁ only spend a few nilliseconds to
er
[()O'Sﬁt o zﬁ clé’vgﬂ édQ&glc@ g1 §pfo%e§§ﬁi§%g9g%§ﬁrr Jolﬁﬁﬂuﬁl&ﬁlons that

searC|ngvv| e set in just
it nidyoreeeivewFor kxdragleothd $>roc'5lsmsg ldgie3nopenitefo proeass any pages or

othet goBRp e tiohs B R Ee T WS kerie SR rdohypig . O
[0095]™01 A¥1680 596 \bﬂiﬁ@tﬂe%% i&lin QEWm@&@duﬂh@ﬂﬁWl&llﬁt%ﬁval the

are determned for the pilots in the prio Iist, and
prio figt imusepmhed.o Ipionotembiodimén, fheipilot pseritizstips legie ALh egerates to

SO d r m The . wi.ndow si ze
cont1 T et el 0LE 1o Safia WIS el M et B flow sives
detbid@inet A€ BYck| 51‘0 f 8% egaChildti ihahe btio tI3eisearhed, Shformation about
based on wi ndow paraneters recelved fromthe net

thof G Qe Pt B FaEhe SR hHEEN SO L5305 DUGHScHRed 8 stored.
[0057813 el Xteﬁofzﬁ gﬁ,ttﬁg pﬂgts@ﬁ‘rcﬁ endid] ﬂp&{ehﬁﬁbodlment, 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
wQGke0s5/0bein9 exanpl e, the wi ndow size for strong PCImiS2005/011238

signals may be reduced so t#at nore pilot signals in

the prio list can be search in a given tinme interval.

cnbBTEL GRS P SN e b fovve, i

the @é&viot sequiret s phiancthe ifislt slotyahennihk lpriveseseh i bt aipite end when the
determ ned. For.exanple, .i.f there are twent
doviger e Gommiied G PEEPIERPEeBE G CFamE e 2 Tosul, the
devitleZi€ SbW {o! cohSerts pEwkLbL §$vﬁ&lﬁh€%o BaMIBPRBIP bd GhiskI§aR pBssible.
searched. For exanple, the piTot prioritization logic
Nor@thelesserthe qulot seaishimgnsystenhdgy abde o piffestively ageatsh the network
searched. [0073], At bl.ock 512. the device wakes
COVIEOPIENt ;8§ hg‘ageéﬁr%t %@&slsﬁna}snt%apva © tcgscé’g raegl iagﬁ therefore
comtiNiesitkor GV hie GREW R $an bOmagitained Fithbitdn@avplchsuses
the pilots in the reacquisition Iist 324 to establish

[0072k wévt kbleekmaRd, cthei dedce refupse te FiamdbyaRede.t hEor example, the

; ) oqi . . ] or ]
R e G e
aftef €RGIHipsddebdig hassdoniléednd control s the transcei ver
| ogic 308 to establish network co ni cati ons. [.0074
(O0TET bSO THPURHIRL & BRI el i Ry PHB GBI For
P I . r r 3 .-
oL A1 A58y 1= BBV B SOTPABOTL b 2
andahkeeacgdistri324 odtli mfisrntatian deteemibedidveingithgprio sesedhy eAs a result,

fromth etwor k. .[ 007 At bl ock. 516, .whilg. the .
the reicist i i Uated SR it FRegt Bt fich IS ren apgilable
for REé BuiinStheiixB88f &R THIMOMBJ BEAGHFbERAS to B16E P10, Yhere based
prioritization logic 315 operates to control the )
on gearrcsnlisogf ¢hes previonss searath windews sizes ¢ sspich lepgth are again
dtbased on the w ndow sizes determ ned at bl ock 510. As
SIIUAYsi ot in the prio list is searched, information

[0029PUtThubathe RhdtRdd 560 Sh@steslo Htow axieniet eo effivtenslygoath a list of
stren

) th of each pilot searched js_stored. [0076] At

pilo| %w?m wiitglesy eopmyication apfyork. B s@a@dﬂl}m%&t the method
¢ . s b .

500 1Fos 420 st Ine i o AR AE1E {Pn B> SRAPnS oF raFRbBjments of

the @ea¢ribed, fuhéticnk enalevd medevwvitholtaleatiting droimthetsaepr of the described
m|l|liseconds, then the prio search is conpleted within

cm q’f@n}%nty mlliseconds. In order to acconplish this,
the wi ndow size and the nunber of pilots are adjusted
to fit within the available twenty m|liseconds. Thus,

Sle¢ dqldoff / FaatvcWakedp eit her at or before the end of

ctive progess| by .t he devyi ce. ~Thus, .if .
000 3 oniCrthatERe e Ao e raal, 8 Wb el tasks into o
lim{tel WRiokGOsMENE Gathi tAS Suarhied of HBadit pho SeRdICHlaméd/ndighbors and 1
conducted for the M slot. However, if the device

activeduitiaseevien g ansr mere Fmitadimers,, it {hdehirable tpspeicedhe fevice
starllcﬂ)yc‘ filne 1R or&erh %e?ﬁ@ﬁ %&rg ?)ilots 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
woans@yia power by switching to standby node asCcgwmiSedosp11238

as possi bl e. Nonethel ess, ttie pilot searching system

is able to effectively search the network environment

Si

to SatUIoN KORR Bio 2t ondy S ARLRE S B GyaBitly Waleeup
mechanisas,nte Bmaﬂlqnﬂo |snare]n rtupe |cxansbe [Imﬁii‘ﬁijzedAUn bfhoatkcaE@so,but if

t he deyice returns to r ex h
ned e e oS g3 P elebR Sz nﬁq‘gﬁ% fedgd;' in one or
mott MBI NRAE thOSEep m&(ﬁ‘f Qﬂ’cWEEtrl fWﬁ{e gﬂémented by the pilot
pr ocessi ng has conpieted. [0078] At b ock th

priptitigatidnilegici3d4updat 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

Prid'SedreRQGmlekr St 324 with informati on determ ned during

the prio search. As a result, the reacq list 324 is
[0QfJdatladong on meve rkadimertane Brier ssaReh ABIST isymclydedsin the pilot

R

pilosssiihy Be eéartingiven ewlamhﬂy skart sdsa,rclwtmIéO\Hos iexamplajethen the device

search | ength, are agai etermn 0079]. Thus, the . .
OP R IR R?ﬁg%ga‘fle@ ?fép%ﬁ} Biereaisdant f‘éﬁs ﬁém and e E%F timer is
usS&E A §hedulk i mekt él‘ﬁl:l@flt ﬂe%f%aﬁ sefkch tied. Eli&®Sver, in other network

conmuni cation network. It shoul'd be noted that’ the

opertihg thagie®thickd mey bateze fhastadeqmtetmno th seervh theprio histt
ng addi.ti ans rearrang ts.of . heds i b
0GAC K Shoitha e ¥k a8isis TRGERRARD Bbg i PR EL bt me
priof lidt Rearele SB& ifbIRAviAg RSt RN héw prlocEd sé‘ﬁblﬁﬁé hdighitede aecomplished
Wakeup | oosq I n one_enbodi nent, the system operates

in pge for tnqrh embeilinenésar Eor 2 AR dist ok 40 acighbars all varowmdowsizes of
10%)Iecl boresentgﬁ%p%g fl?at\?gl? gel%c\%gg Z‘?%C%i n og éﬁe g@e?r}g'r 121 1ﬂgecgéds. It

thfﬁ{ﬁﬁﬁﬁ)lvsmiﬁé B, chhhgddsto dpay-f@lrlog sinalleq die lfst cn bdeearbbud deee times.
standby tine in order to search npre pilots |tr)1 t he
c

Hayrevsr,| §iegn thegs condifignsdt shogtld e gafsd that 111 may,pat be advantageous to
se R A S Mist o2 n?gx?jﬂné’sbslsﬁﬂgglbﬁrbe%sgﬂ{é ééafé\ﬁlﬁ%gaﬁoc%eﬁsl uses battery

mechanismis a e systemto acconp
poWet.h FStthenmdre) thofefkira tshachking ejoes yot proafdetmﬁec&emilra’e gsgimates of

del dDb certai.n anou of. ti SO th t|o
the PG ieueths Bah igCuh P8 dtr ivirelth DERIAFY Ndeapes- T herefore,
in Qﬁlfeoern@omh&a 1R SYsBaR utilihgs dPHoCEmeRtF b’dh%&lﬁé AdkoA TRV prio
of tinme needed for the prio Search given the current

seq.mhmgl iBhe, préntimief utibzesswarsglectrblreparhmsterse schefaile prdo searches
under ﬁwse 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 one, 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
woheospooia9l i st. By incorporating Sl eep Hol dof f POT/US20065/411238

Wakeup nmechani sns, the smal®2 prio search tinme can be

mnimzed in nost cases, but if necessary, these

hagj xt en viai.l- i )
0of3ELHTG PR SIS B AR el e ppgpent of
pilétnskatchr {syétéﬁjﬁkeEtln etagpléypthe r@qﬂegﬂﬁ))pr%\h_él?spbvirmbgvogiies ﬁl_ong the
rioritization logic 314, Priq Sear mer I,
hmgmtaé rXfpgnd E%B%F?ﬁﬁfe o that gmike %eeacﬁs% 4311&&?15 vertical axis. For
ex gﬁmk,%&%h tof mhmdv%iz@s% R, teﬂez%amp@od Qs (k4 tothDSF 14 pilots

0 search tinmer is use n ‘determ ni ng how many
carpbd srched yhab enchetertei figinvthe strehgest et kyd & flonsthg obdest List.

004l AceREA T Rb FRaR PE FEEaRESE Aoy sfhsth sigfom have
beciPillubiattd BRI déseri¥e® dereR, HORBIOBY SHpkdiatéPat PridugicBAdges can be
use of that search tine. However, in other network

madp v theiempodirdens whitout dapprting fram ehaimepiritaregeeatial ¢hapasteristics.

to.search.the prio.list... . ' :
i@t 3h6 e R ebe g biprbl R n S ARG IR Lo, but no
lirdif#@g, RF ke dcbpd oB@islisventibhiaviioh isaei fogthde ster follewingalaipsi 0
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 O DI 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 PRIOLIST REPEAT is greater than one, after
the first prio search, the prio timer is set to
PRI O_DI STANCE_MS. The next prio search is only
schedul ed when the prio tinmer is expired before the
sl eep conmmand is received. Even if the second prio
search is scheduled, it my be aborted if not enough
time is available to conplete the search



before the device enters the sl eep node. Therefore, in

this enbodinent, two prio |ist searches may be
woeodsoovag i f a search of the whole prio |ist Pakas2005011238

| ess than five mllisecond23[0083] FIG 6 shows a

graph 600 that illustrates the operation of one

enbodi ment of a pilot segrcRy tem For exanple, the

graph 600 provides w ndow sizes al ong the horizontal

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

t he vertical axi s. For exanpl e, referri ng to a wi ndow

siz 00 GOOsovvsth tal of 14

o1 Ste cdn nisghf £ RBRHORE = TRE P BT el ¢ncomimumication
naﬁ%ﬁp@@;ﬁ&ﬁba%bm@ﬁgm&our fromthe ol dest I|ist. [0084]

Accordi ngly, while one or nore enbodi ments of a pi

pi |
s eadeffning stpeim st that bdiatasianesdar an sdidibe Hetsd millgteﬂgnals will be
Cf—iwﬁ' n, it wll be appreciated that various changes

S e made to the embodi ments without departing from

thebbmﬁﬁhgageﬁwh&@@ﬁ@ﬁla| characteristics. Therefore,
the discl osures and descr.i ptions herein are intended
to Betermining pipdigatop that n@%ntllﬁemat pPorgon o the @rigcli dhejs can be

Sea%&gfilrr@?ﬂﬁﬂm %%arfw,&%h ohS set forth in the follow ng

thod for searching a list of
piIpmﬁ&mgngbsemnhafﬁmmmunmaﬁﬁh@pnmhmmamk t he net hod

conprisin efl i st that cates an
C Bpdtipathe 2 atmuorsBel bt pp tndadiisicl Mg hrh
searched; obtaining a search duration; determ ning an

i ndbcat ofrpthadthodendlhitd BSyirdiAftd 9&p @Fde&i'ﬁﬁlgﬂfoh@rﬂsé§t
thai can be searched within the search durati on;

per Sortimgrthe dist efpiot Hgnalhintp one osmere spried Hsts bapgdsen a signal
an qﬁdatln the list of pilot signals based on the
S P lﬁe search. 2. The nmethod of claim1,

whedefifiing ke Sicestab inttiderselegted Pilptsi fiss thessietor nEré Suated lists.
list of pilot signals into one or nore sorted lists
based on _a sign strength char cterlztlc definin

| .
t he 3pri o Thedpe gd phelpiny é. Wherelythy sigp|obsatipg aﬂmPﬂ%eS%ﬁ’émg the
lis%f eﬂrnea:i §1 rstn‘?[g thé ShSor ﬁore-lélaﬁe&rﬁgtg Ogh&@binGh@bh8 @more sorted lists

e step of sorting conprises sorting the |ist
combripd arodlddisgmattiong histp ande raanguisitiomdise sorted |i sts,
wherein the one or nore sorted lists conprise an oId

o AL o, B 3. RESSHL S0, bl Sy D

dett“eﬁg?ﬁﬁgseﬁ s8atE OHafbA Gohh£tabRAr ch duration froma
apl 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 method of claim1, wherein the step of
obt ai ni ng conprises determ ning the search duration
wébras@oaonput ati on. 6. The net hod of cl ai m 1, Pan@IS2I08/011238
the step of determ ning cordri ses: obtaining one or
nore w ndow size paraneters for the list of pilot
si ggal s; 1 -] i4ndl: | :
o1 28" par JRE DAY R R B Rl gl Stng
the@@RTOI Sor Gviadhwi Size Ppgranieters fier cme ommcre virompopilas gignals in the list
parapeters so that the indicator identifies a |arger
of BitSI®AlSof the prio list that can be searched within
the search duration.8. The nethod of claim7, wherein
thegst ep AQhaRflisusdr BraRRPr §6S oRdilds tsighdlst e 20B88mMunication
mor e Wi ndow si ze parameters for one or nore strong
netwioklotthe sipgradtisscampnisieg:| i st of pilot signals. 9.
Apparat us for.searchj.ng a |.i i ' .S 4.0
confim Hrt Ghi e AT kWP pflaeb . Foed s AR Foibdlfey orcer
in RYHiEH ithd Ziat 0B pilo® Hignalld afill oge k&reifed] obthéf ianseadchpdin@tion; and
list that indicates an_order in which the |ist of
detgrmine ag; tdigator\ibpy 1dsatifiesap prEtpn ebihe priey liskHiat igan be searched

. .00, .determ ne an indicator that identifies a
Wl%ﬁ@%ggﬁg?a%%gglg’ri o list that can be searched within

t he saeti igicthatadpepates wagrtfolm hagirch dbfithe pop@maifeélse prao list; and

performa search of the portion of the_.prio list; an

pr oBEXEPIRE f‘l%‘f tht IReradgseioatRate ﬁiedb*a I3 é"]IPE élginﬁlﬁbaé‘?&j on the
resﬁhéefthéisgd}éﬁ.s based on the results of the search. 10.

The apparatus of claim9, wherein the pil ot

prioritization logic conprises: logic that operates to_

sor {10t he Thesapprratys | of daignd, s wharesn dhe piotnprieritizatioad logic

lists based on a signal strength characteristic; logic
co?lﬂgfeSOper ates to define the prio list to include

sel gsdie @hddiopetatesf toasdrt the 13N 6f pilotdEgmalshitd ede bt sicge sdited lists
The apparatus of claim 10, wherein the |ogic that

baspdeoman gnal strengtle chaspgielisdies | ogi ¢ t hat operates to sort
theql | f_pi i [0t r
Bl SEARPUS ) R Sl RO n
or alor@kaitddilzts, a strong list, and a reacquisition |ist.
12. The apparatus of claim9, wherein the pil ot

pr Olrll t Zﬂltel glg]palra(l)tgsl, Gt daka I1%),eswherein the logic that operates to sort

comprises logic that operates to sort 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.

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
woheospodiad prioritization |logic conprises |ogi eCrharoos/011238
operates to determ ne the 8arch duration froma
conmputation. 14. The apparatus of claim9, wherein the
Pl Wi "thdlf bhdrAl | @1 ab@fihine CABPLIRGR: R0 o MY window size
operates to arn one or nore w ndow size paraneters
parhmetetdie |ist 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 | @5 pr 'melagbé%ws%f dIA8 £4, fHer IR th& BIIDY priRftizh@&H fogic further
that operates'to adjust the one or nore W ndow size
corppriserdogic shat @petatas to fadjushithie oae or niate mindave size phramgters so that

portion.of the prio list t can.be.searched w.thin..
tnefRiica R denelies alieial poBlon ol dhe, RRRISF HEE B BT Soafried Wimin he
seadbiedhiiod. he | ogi c 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 e |i f..pilo Lanals. . .

seartSni ng 5 fhpafinsy b BBA°LE suldfein BBI6EE ol Bferptes to adiust
compiisus rkgic it oppiatdsad udjusoilp ohs bngior¢erwamivwl ze pledmatersgfor one

a priolist that indjcates an qorder in which the |ist
or FPIGTong rafogsgralyn t eggt %fé’gPTc%@?f: S-means for obtai ning

a search duration; nmeans for determ ning an indicator

that identifies a portion of the prio list that can be

seaflZhed Agipatitus titve seachiog ad listaof gnlot negneds frora communication

erformn search.of the portion of the prio |ist;
netypg HRe ARPHE RS EIORESR the |ist of pilot signals based
oNn thgnt eSUAdEiIRS alpht BRan&NndibSes IhrddAA IS tHf list of pilot
claim 17, wherein the neans for defining conprises:

signalavgllfbersearohed;ng the |ist of pilot signals into one

or nore sorted .ists d..on a signal strength
chafl};\e@fl%f?rsoé’ 5","”%@§ﬁ%rg€§§r38§?’i ning the prio list to

I NCliAas 56 @gératnipel @tiadicatomiah édeptifieon poRiod ofahé o list that
lists. 19. The apparatus of claim 18, wherein the

caypepparghsd vaBe thegeaishgprasion;

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
weans@dolipsts conprise an old list, a strong | PeT/jusamd011238

a reacquisition list. 20. Tee apparatus of claim 17,

wherein the nmeans for obtaining conprises neans for

det S1m nifid a&;@-eraa %acffcﬁai%ﬁﬂt\krﬂ& i%rtﬁg]n?ea}lg?&reo@%inin %m rises

apparat us of Farm 17, ePel n The reans. for-obtarnin
meaty Rl idsesmitbante sedrcld diration friomon ¢dngpuseimnch dur ati on

froma conputation. 22. The apparatus of claim17,

wherein e neans for_.det.erm_ning co I ses: an or. .
obt ggni ngglh naPRAraty of \/ﬁ?ﬂﬁ’o\w’@,i Y erﬁ’é‘r%t‘@?@sgg?r giﬁ%:nmmng
cothpidesOf Pilot signals; means for determ ning the
I'ndi cator based on the w ndow size paraneters. 23. The
apparcans sorobtainitigepor mere wendoyo aige ipstaneptere dersthedist of pilot
. adj usting the one or nore wi ndow size paraneters so
SIEP#3t the indicator identifies a larger portion of the
Pri endahs forldetmenhe BR isdissteRPdedbit tHefvibiew SBapelmeters.
duration. 24. The apparatus of claim 23, wherein the
means for adjusting conprises nmeans for adjusting the
one ,gr . a . r e 4
tr oy piite R 1 AP 82 IFEEL SobRcipE e 1) Gyusting the
on@ dr nfdré wdnddw kiza piarsgnaterd isol that altgindicytoe idmtifien g lager portion of
pr ogr.am of chi nereadahl e i nstyuycti.ons executabl e by
thezpray listithat can Be seasshed vappm fhetssach gu3HPRor m a net hod f or
searching a list of pilot signals, said nethod
conprising operations of: defining a prio list that
i ndi2dat esTherappacius ofhclaim €, whereln e méangifboadjsstinga¢anprises
will. be,.s arqﬂed; obtainiqﬂ a search d%yat%on' tr
meant SPdipsipeie iong & 8YF VROV HERTFTEESOh SPE 06 PGP Strong
pilbR&idHalin thSkistofpflotCighalne searched within the search
duration; perforiing a search of the portion of the
prio list; and updating the list of pilot signals

b h | f,. ) )
opo s b MaratRiing Eatull P EREE bmpBdvind Mprogram of machine-
redd@blethfiencHionP Ex&atblesy & idifgtal pockdsile ppaidsab petfgfinlasmethod

into one or nore sorted lists based on a signa
forssepechinen i of adetevigngds, 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
wordisiyiad cl ai m 26, wherein the step of sorti RQT/US2005/011238

conprises sorting the list 20f pilot signals into the

one or nore sorted lists, wherein the one or nore

sorted | irsts.. I I Sk S ' .
T ScquibbrTERTRELER BhaRl of Slim 65BN U kp Uitsoring
comprses sBitingnthe izt of pidet sigrafs info thbtonk o mgpre comed Bsts, wherein the
deterninina the search duration fr9n1a abl e. .29. TQe
ong phgre 19utsH ity cRBRPERLPIAdishidRtonS il 344 FrapqmsIEpRlStos
obt ai ni ng conpri ses determ ning the search duration
fropga compulatal BBarindOmedit 6f ElaRh 288 HhkReh BRIt bbtaining
claim 25, wherein the step of determ ning conprises:
comprisgsriietegmaring the sawrch dwiatigofosl tabjgar amet ers for the
list of pilot signals; determ ning the indicator based

on e w-Rdo [ : h j - ' -

rredibg'm ofﬁgl S\g%‘?‘hlléga‘, HiE A E‘rﬁ{ §%ﬁ%§“§‘ szlg hg“héfﬁﬂ?ﬁ %??Fg&amg
coPfse3rdef®@intnig titaearsh derapian dved £campuiatidiat t he

indicator identifies a larger portion of the prio list
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co%bﬁ?es?f adj usting conprises adjusting the one or nore
ndow size parameters for one or nore strong pilots
si gmhiagning obher inpest winklowisizstpaginagters £or tBalistaf pHotwgnalnr

searching.a Jist.of pilot signal conprisin

s eaeprgs fetgiSuafbaspl f b Pofon SRR 1 o0

of pilot signals using an OTA tinme w ndow associ at ed

wth each pilot signal if a pre-determ ned condition .

exi $Mls; Skwrsigneheainganedigmsdiclaim 39, fusthes pomanisng adjpsting the
oné I&? gl.;cirg RVIR%)VQ 'sizgg)aﬁ{ngéa o Itlflat I &dWaﬁ)g Ga&tiRel Qqartger ol?ortion of

conditron does not exist, sone of sald second se
theppri®listghgrah e seacteidaddihin thegearch dsstionat ed OTA wi ndow

and sonme of said second set of pilot signals searched

usi ng associ ated reduced ti ne wi ndow, and re-creating

the g st bl el HeBivl o S AN Gohetdih Mhd 6H!drSdjusti

obtg?hed F&ﬁ?%ﬁ%e§%a$gt.§4.oAn appafatjglfor 4 Justing
cospaiseshadjgstimg| the tonefor phoetwindgwalize, paramgpteissfongne &r more strong
.receiver, for receivin ne or nore pilot signals
Pﬂf’ﬁ‘eﬁlﬁr’raﬁ%‘d&?h“ Ell?ﬁségn pil ot signals; an energy

estimator for determ ning an energy associated with

each of said one or nore pilot signals; .
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 eact8pilot signal if a

predeterm ned condition exists, for searching a second

set gf pi ' 1£S5E1PE: o4 l.ghal s if

ai Gor s Rk AREKE sk R6ol dhobhishln bR O,

sai d eecivadfsatcaifingionotor amamalilet sigaals hdshtifisd gy tlanlist of pilot
.associ ated OTA wi ndow and sone of said second set of
SIgfiSot signal s searched using an associated reduced

Ui MG VBARVstifRor f6r 86t8RhinAG atnhe_‘?lefggsésségiaté’d Kot kBRkAd one

in accordance with results obtained fromthe search,
or argte pdot 8gmali;ng the r e created list of pilot signals

in the nmenory., 35. A sl gpral-bearin di um tangi bl y

enbc?&ﬁ}?rﬁﬁrya{%?té?ﬂpgmeolfﬂ ﬁge’lﬁ?tr?é%né d%}:glng i nstructions

exeGUirabdsSoior dedttiihg al firBt R€ 65 Hil6tei AR éh UEe list of pilot signals

performa nethod for searching a |ist_of pilot .
usuigganl QTAstimg Yindewd assemstads Wi essbridlot gngnabfif a predetermined

_ . fi . saf . s . .

cofRESRLR Ry fhRhnR S olnP B pLRALE HEATLLIE il sl
if wiid breRtimbiddadonditighaloes hotvexisteshatecsMand second détt ofqrilot signals

exists; searching a second set of pilot signals from .
seqiRed SRS B ApPFiG eds%gamgw and somp P& fid ErvnA Sat of pilot signals

&91;@1' ki GsoBdted Srtlivded BBV RoW AT REGORthSRE B of pilot
Sepi ot sllagn%os gearched using an a%s’oci at ed OT,ESWI ndovg PO
sigmats soawoodansa iwitls essolisl obkinedf fromn| the ssirghagl fwastotieg the re-

usi a ssoci ated, reduced ti nre wi ndow, and
Cr‘?agq‘ﬂl?séz?{gpﬁﬁt ﬁlﬂg‘?ﬁling]?e@fimﬁﬁot signal s in accordance
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.



