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[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




2 finished, processing reverts back to the first queue
and the process is repeated. Oherwise, if there is

not enough tinme to finish all the queues, the current
search ueue (whi chever queub that may be) is aborted
WHHBPS l:‘gssn ng terninates. [0005] In sone Cagggluszoos/omss
partial searching is not a\}al | abl e, neaning that

results are generated for all neighbors in the queue,
fdished) slaéesing reenerbaiokdto HHei first anedeapplethei procesh as wepedisds

Glserie: ghim s PGLASRE DB g TR Lonbithedis BFEPT agre
& mﬁa@hgﬁgf_ér @9%% thdt %éfﬂa Xl%rf%ﬁ‘énd bRRESBIn! ﬁcerﬁnna‘{e%r y

anount time on t e order of mlliseconds for
[6@05] Clni svgne castd) qaattiaufteawbm@ is Inot d¢aijablepmeaniag Hhajiresylis are

| arge, search ndow t I d .
ssaerfioh L AUk ieiE G S ARE RucHel P TSR PRy nbealfren it
il Qﬁﬁoﬂﬁes $6ethe tflel‘éhﬂ)l)rs"!a(?@é b@ewmw{!ﬂé'd@{'l@é* id dpetdii@g in a quick-

avai lable tine, the search w | be aborted and no
Iﬁlgmgcmodéasanwmcbs fo@rradbtoaamQBCH[ 10006] Irsponee systemsn fhese B

t hat |
veBorpibemous g S S LR pRef ShndBiEERe PF SR E hhe e
Hsdenarra GS;HBH &kh %ﬂﬂdé?%rge F@a&«@rvw&ndous(masam) | g plateddimvthe

sizes may al so risk m ssing good pilot signals that
saareh dist, $hed®amh wiHdakeariad bmg\/w semAleieantjace t%neﬁesepr@h will not be

ation r j
SRV Db RRPRER, MR P kDo 48 65t B8
&;tﬁﬁédons are spread out over |arge geographl c areas
where |arge windows are really needed to

th
108961 mSinck pemps scepoibaty isimg dirge Hindow Hags PUseh g&oslé\ér%b problem
é\%i;r&e s‘l\b%gge’t @lgr{?%vﬁer eﬁ’qe%f‘safoc Be ftB" seRich Asi grkﬁ{aﬂer Wind®w.

quantity of searching is
Hohyeheek Q!i;lﬁgcsﬁallter wiridoin sizhsamay\almlresklxmssng godd pﬂq’m;gna]s ithat
the atte m ni i ze devic

R GulsiecaTabe SPeNE WY B B FaBie SroReER Ty
Imée ceff ?{(ﬁ J‘tga @l se¢h&d C%h&%l roﬁlbﬁi@ &a§ oBbur WHeR Basd stdbRhs are

e sear in a given tine

bprear Mﬁ| aver Wurgdn pevgrapltss iaregs gdme Pigeowinsioyn ars raalnmeeded to
outside of the smaller w ndow range, or allow ng the
%@W%g’etgm%lﬁﬁ?ﬁ ‘awake for a shorter period of tine,

L(ﬁ)‘ézg 7 Q@r t\?ﬁ'&f is feRAsH 1P LyRttm RbRRYes tb 8RE] fot ﬁﬂ@:rsignals

re e dinments, a pilot search system conprl si.n
ed mwsandtwodp pacstthe qunios; wewhingris adpgied ity &t Wlthm the

hi list. I r
%Y@ﬁ@ﬁ!ang ?ﬁ%mlﬁms"}’lg} tilg Sa‘%tggmt {Oﬁiilll gx?lﬂé %Hﬁle a@vaEé tﬁfxe The system
SHGHIPhISo opetate A rerideodigwitidowt s necessary for searching selected pilot

signals allowing either more pilots to be searched within a given time interval,

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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[0012] In one embodiment, apparatus is provided for searching a list of pilot signals

in a communication network. The apparatus comprises means for defining a prio list
that indicates an order in which the list of pilot sigmals 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 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 instruactions 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 opperation 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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Each pilot signal comprises a pseudo-random code that is phase o ffset relative to a
system timing reference. Thus, by detecting a pilot signal with a particular phase
offset, it is possible to identify a particular base station through which the device 102
will communicate with the network 100.

[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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mode. In slotted mode, the device 102 is assigned periodic time intervals (slots)

when it may expect to receive network communications. Between the slot imtervals,
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 ﬁetwork 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 ol1d pilots
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updates the pilot list 120 with the results.
3. At the end of device processing 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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102 should to be active to receive communications from the network. Typically, the

slot interval is approximately eighty milliseconds in duration. During the standby
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




the time the device is actively searching pilots.
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[0043] In one or more embodiments, the processing logic 302 comprises a CPU,

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
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parameters 330 are one or more parameters that are transmitted by the base stations

as part of network information parameters, which are used by devices to access the
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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revisited 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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Add strongest pilots to Prio list up to Strongest_Blockl_Count
Add next oldest pilots to Prio list up to Oldest Block2_Count
Add remaining strong pilots

S O o

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.
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handles window sizes that are a multiple of 8 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
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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.
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[0059] Wth a limted anount of time, a prio search can
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This is made possible by the capability to estimate the search time.

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
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reference count between two wake-up cycles is offset by the number of chips of residual
sleep time (the sleep time which was not a multiple of the whole PN circle). Thus,
search results (which are reported relative to the reference 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
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[0070] In one embodiment, the amount of search 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.
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that pilot is stored. For example, the signal strength of each pilot searched is stored.

[0076] At block 518, the prio search ends. In one 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




avai l able is that portion of the slot interval that the
device is active. In one enbodinent, the processing
| ogic 302 operates to determ ne the anount of search
[ 11 i.lable and inputs this information he
“16% ﬂ;g?/@é Poritization | ogi c ﬁ14 for processi nEET’ﬁJé%}‘%f?"m
In one enbodi nent, the amodht of search tinme avail abl e
depends on the operation of the network. For exanpl e,
comrunivetiows; Wenkho pee acarsh inay ke qundikteddgr thg fnbdlet. However, if

e B R 05 Bt T B s 6 BB PR et e
devi VAN ¢drhIBL NI réRsH8s 6f 1Kk Retwiie bhBmuRicatitils, | As bSesult, the

being paged, then the prio list searching will be set
devige isoabde touconiservg pewer bswiidhing toi stanidbyeoodel gs quithy$s possidle.

amount of ti. avallable for prio ligt .searchi na
NofERR s, db R s enSieor Bbet et TRaRER I R Rework
envifnERit 66 Ehat OBlbMAL pitvd @ffnﬂ@t Ban V62 280&VeRA11Ad therefore

PCTI US2005/ 011238 19 [0071I] At block 510, w ndow sizes
compmamfetiensivitie themgtwark earphe meigtained vridiopt internupens. and

n rot ihots | rio.li e r [

0798, "Bk Rk, W3t bR S ukd iy, 1Rg8° G epgite e
progeseisdeite308 bidrates B place Mieidevice 31 stahdbyomedembadsdrenpower

the w ndow size for _each pilot in the prio list is
aftgrdedotgrosisHap hasrommeedr s recei ved from the network,

. r .
0078 o AT0 S22, oM IEOH L BETAAET e SR O BRE scargh, For
exathpldpthegrloa prbetizdtion legc A1 P upditesithe bhidigp32@, the strongelysh 822,
et by the pilot .prioritizati.on |ogic 315. For

ond S5 DA B PR T LS G P SR SATRgEsil,
thebl%ac%ﬁgtufﬁdis P IABR Wi OhE nPist Rber? i8R o 'Whif iPfeR abdifble

can be search™in a given tine interval. [00/72] Based
forarsetdueing dhearxe slote yotko W heimetbodathen proeeedle & lack $ifle where based

det er m ned ag bl ock 508, the. nunber of %{I tP ig the .
ontheorasplty of g RRFYIPuS,gealia MURAQAY | 1265 AN FREFFDgIen g are agaim
de@X@ieye, if there are twenty mlliseconds of avail able

search time, the window sizes wll be used to

[0058] er Hiusethieanethedh §0(hopaates toaatlopen devinedhdficignsly searaliplist of

.the pi.l ot rioritization logic,3 0 te
pilosigbils b B e somBpis Lo Ak JERBRLEE Righ ) tggmethod
5001i064rabebJustt diR GEBUdaRentake Shat Rhitiges)adliiohd) &r degiagpeaicdts of
slot interval to establish network communications. For
theegheseribed fuppigonganascles madeswithmut gevighng frem thpescope of the described
em&gﬁﬁg&h;ition list 324 to establish network
conmuni cations. In one enbodi ment, the processing
| ogic 302 determines a wakeup tinme prior to the start
of the slat and accesses the pilots in the
Sleep Haldol:/ UB24 and controls the transceiver
(0080 CIn30 EALSRERR, R syshah \WBEtes QT RhE Bhib WRsrch (AR Hto a

At "bl ock 514, the device begins processing any network
lingtedamount of tme withathe guarantee of a basic prio search plan (4 neighbors and 1

active). However, in one or more embodiments, it is desirable to sacrifice the device

standby time in order to search more 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




it may receive. For exanple, the processing |ogic 302
operates to process any pages or other communications
that the device m ght receive fromthe network. [0075]
“@i Q ck 516, while the device is in active mode dur %
%’%Vﬁ{wlnterval the prio list is searcheBCT/IUEZ(’(:W%‘-1 8
enbodi nent, the pilot pri offtization | ogi ¢ 315 operates
to control the search logic 312 to search pilots in
tot $earchr pitots iiss tthed as'e disbn Byh ialcmjpnrhdiwg sSleﬁpsHoldeff m‘rrﬁalbd\?\éiﬂceup

bl.ock 51 As ilqt in the pripo.list.is s
mECHABISTSY o 28 afrio Rearfh gt by S8 cinfimteed i mas] epeg bt if

nelcB& Qﬂ:@é nRkh &Rk Bxehd ﬁﬁcahraﬂéﬂl@gea%&ﬁﬁé‘ SMleh Sectie@r 28 one or
[0076] At block 518, the prio search ends. In one

merm@nbments tthe Steapribloldosf angli EaotysW akavpracchimaplémeriteds byl therpilot
q émnf,?_; 03f1 search tinme and the w ndow sizes of the
prbcfrfgfl §}° éxarrpl e, if the device will be active for
twenty mlliseconds, then the prio search is conpleted
within the twenty m1liseconds. In order to acconpl i sh

PripjSearchiiBimgrndow si ze and the number of pilots are
f | i .
108847 5E Sah du rhomr oS £ 584 B B doen i, g pio

prixgitiration e BM.0The Rricasehick Qinkrds @S&l Wherbetéitining iowCRany
Thus, if the device requires the full_slot interval to

Plbﬁ% BBy defeiah BR el Rty swatisearchdme Sy esapnleowhen thy device

of BT K Pl EBENAINGTPELD i BRHIEN AR (BFe, SRAGY Blcner i

usiedgs stiednletthe nfost dffisienttyse tofi érat tdaechpime Hewewh, ihotisenetwork

to end en the evi ce_has_conpleted it rocessi ng of
R TRR e R BT (G SSRGS e 0P e PRGBYH Ca | s

[0BBRE h@sxﬁﬁiﬁé fhat %QQWstsba%)gﬁ)\Mrtlﬁa& Weﬂt? nﬁhﬁ&%&s W@&]dﬁ& the
qui ckly as possib esS§, the pilot searching
pray disteneatich, ﬁnb|fellqv0ngﬂ&mbewlwyps@ilstcﬁwamlmeg m@ ghtdrekaccomplished

oA AR o Bl BRGS0 o sies o
10®EMPS, khE antird §rifBisNéaAl teedarthdd@tbe Btngthe RbdnBNSillifLOdE] 1f

At b ock 520, "the device returns to standby riode. For

theweingove size ltﬁechapgetdde §§fnty=r§>ur oysmallkothekst can bessearshed tres times.

deV| in 0 C ter
HONE I HES plele SRR T RBRIAS EH P B B s AlbShaddig o
se@idhahe pii6 list £ m@@'&hﬁ& 28ipbsille Bedagseithd SeafthinlgRodekd ses battery

search. For exanple, the pilot prioritization |ogic

poyYe. (Jpathemrorenthe sxira [spayehing doestnos PEQVidSrTgOTe] agpuratp estimalas) of

[ r # r
thtEﬁﬁlof r?f?éél%g‘les al}%%&ﬁﬁg ﬁsléé\ﬁvtei‘ nb Bh% J%%@'beggégﬁ ﬂlﬂﬂl %ﬁpcjoqgsﬁ ”Irl‘gagefore,
inupntabmﬂodmﬂeht thee systesi. utibosd prio tiaderad Bdf&dulwhhm’e dffectiveeprio

av ilah% for. use gurln the ext sl ot cy cg The
FeRrio e atidzes SwBIselest warawqt&rsembsa ehyle prp pogeches

'uﬂdﬁ tﬂhésé cBhditib®s. PTRY EiRY %aﬁﬁﬁfe?hs refbrRAOY 3 IFES BN A%er s,
| ength are again

which 1s 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.




determ ned. [0079] Thus, the nethod 500 operates to
allow a device to efficiently search a list of pilot
signals in a wirel ess communi cati on network. It shoul d
be noted that the nethod 500 illustrates just one
WOHGPAERt and that changes, additions, or PCT/US2005/011238
rearrangenents of the deséglbed functlons may be made
wi t hout deviating fromthe scope of the described
[0GEB) O I ¥ showSla@esphHeniodindt fllustrtas thy opékitaroflone 8Rpodimentnsf a
enbodi nent, the systen1o erates to fit the priog search
pilogseaich sysem.  Foreraaiple it graphro00; pravides Wlliq??@’ Szesy alpng the
b
hofigofgof! EnfhbanSat Alby M Rad bo AELAREN T RE virical axis. For
ex dmplel Afidreing o & adindow e 6110y gmph 660 shm)thattiarmtal of 14 pilots
order to search nore pil [ prio |ist

ts int
cam g srehed fipt aslutnden §Om (e stesmges Mkl AR ony ﬂlsr)@éat hist.
do
B T
besh dibystreted land desctibed Hereing & Wil bd epplwaded ld;at SarosIs tchmges can be

amou of t hat . addi ti.on ri.q i st earc
mdfo g SOOAPENS BTG depgibat SOM LD re L el tafitcs.
THMFoRE e scttlifed lafll @8scAPHAIDI RN &t 1ﬁtbﬂ'@d ‘?@8@ ﬁﬂlstfrﬁ{vet hi# not
prio Search given the current prio |ist, and
limigingsefdhg scope hfthelimesntion whichek bat éommnmﬁllowg@émmﬁe r
than normal before the slot. This allows the device's
search logic nore time WO 2005/ 099119 PCT/ US20051011238
21 to search pilots in the prio list. By incorporating
Sl eep Hol doff or Early Wakeup nechanisnms, the snal
prio search tinme can be mnimzed in nost cases, but if
necessary, these mechani smextend the avail abl e search
ti me when needed. In one or nore enbodinents, the
Sl eep Hol doff and Early Wakeup are inplenented by the
pilot prioritization logic 314. Prio Search Timer
[00811 In one or nore enbodi nents, a prio search tiner
is included in the pilot prioritization logic 314. The
prio search tiner is used when determ ni ng how many
pilots may be search given relatively short search
time. For exanple, when the device operates in quick
pagi ng node (QPCH) there is limted search tine, and so
the timer is used to schedule the nost efficient use
of that search tinme. However,.in other network
operating nodes there may be nore than adequate tine to
search the prio list. [00821 Assum ng that there exists
approximately twenty mlliseconds to conduct the




prio list search, the follow ng describes how prio |ist
searching m ght be acconplished in one or nore

enbodi ments. For a prio list of 40 neighbors all with

wi ndow si zes of 100 chips, the entire prio list can be
searched twice during the twenty mlliseconds. If the

wi ndow si ze is changed to si2éty-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 tkdAIM® |ist as many tines as
possi bl e because the searchi ng process uses battery

power. Furthernore, the extra searchi ng does not
WhaoMicheémedise accurate estimates of the pilot strengths
because it | eaves no tine diversity between the

searches. Therefore, in one enbodiment, the system

ut|I rio t chedul e nmore effectlve prio
sear)(\:ﬁﬁ%g()d eﬁrrchlggtai hﬁ Osf FF’%@S %@ COBMUCHHPR network, the
mPALABBhBriSing: O schedul e prio searches under these
conditions. The first paraneter is referred to as

PRI GlefingeANgi N8, thatvindicdtes an atdéranivhich the liat ofgdiloe sighals evill be
S%&%‘ .seconds. The second paraneter is referred to

LI ST_REPEAT, which is defaulted to a val ue of one.

| f F%ﬁ&hhg@ﬁgﬁaP@ﬁ&mﬁs greater than one, after the

first prio search, t he prio timer is set to

PRI QleirgmneEn lmcafﬁhéh&ﬁeldcnt}ﬁes@ paréiog tofi the gmioy list that can be

S BFERE0 VI RSO BBl o TEh st ¢ RS SR i s Pehe¥ using an

asS@@dté‘ch oVé&-theahqdulBdwindbw iRy BfealTOoht ¢drtidh ﬂ@tseﬁ'@ﬁ’eﬁ)g@smg an
time is available to conplete the search before t

asgRojAted resdh et thehémév‘éetbatnredbortémhareﬂwr sssodiated WA window and

sear be perforned if
Ceg{ggear éﬁﬁﬂoa%n %S%&'a&?doﬁ’rgwﬁﬁ Hropgest S'g'aqjggq%(ess than five
mi | | jesfoaningds. seMéh 89@5@@9%&%@&%@(&1’%@%5/ 011238 22
[0083] FIG 6 shows a graph that illustrates the
opert@diéig 1be lighnd pdatognalremsedodn the rgsiltoef thesacth. syst em
For exanple, the graph 600 provi des w ndow sizes al ong
the horizontal axis and nunber of pilot that can be

2. searfhieedetRdDSRLI4iME] , Weetdirt fhe s@iS lo$ defﬁﬁﬁg comfHER
referring to a w ndow si ze of 0, the graph 600 shows

t hatsogingdhe|lisopfl photpsignals inte ane be negesoitet listh dbsddned udégnal
“&§§¥°E£F%%§§T8tron968t list and four fromthe ol dest

Accordingly, while one or nore

enbadfinmptie wio st B Inoluds SAEEH 5168 B 'ﬂ?eV&e o@%?e sorted lists.
illustrated and described herein, it wl

appreci ated t hat varlous changes can be nade to the

enb departin mtheir s |r it or
essgﬁt ia e{?ﬁé%é‘f; élg Fi %’5&8@ hE WQ’W ngS'iI'é‘g CPH’@ s(?l”éfé%’ihéém of
plla}nldlgdfls mt'nlopihle chﬁ:t &em?rm lscﬂfeﬂt i, QWQ';?Q{IL’[QC RBe or m](t)ret %orted lists
il lustrative, but no imting, o e scope 0
COMAYAN %ﬂ'lsmlﬂéwg list.ad afreacgpisitiandile f ol | owi ng cl ai ns.

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

search duration from a table.

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

search duration from a computation.




23 CLAIMS What is clainmed is: |I. A nethod for
searching a list of pilot signals in a conmunication
network, the nethod conprising: defining a prio |ist
that indicates an order in which the |ist of pilot
signals will be searched; obtaining a search duration;
determ ning an indicator théﬂ identifies a portion of
the prio list that can be searched within the search
duration, wherein sonme of the portion are searched
using an associ ated over-the-air (OTA) wi ndow and sone

6?2db@2€d{g%h&e8fv&lnggws\ﬂﬁ%§m $ % ortgf;%n?w OEA aS§SSOCI at ed

OTA atitaidiogy @m:d or aegit eviadowr e garaMeRE:S Ot ik elgkt PaTeil g Usgnals;
strongest Si peak; perform ng a search of the

por t {oHmping lﬁﬁilFfﬁOWae@ omthg WiRdRsY SiEyParpEetEiSst  of
pi l ot signals based on the results of the search. 2.
The nmethod of claim1, wherein the step of defining

7. Cor‘rpTlnesmsthos of ¢lning6 t faghdri c®inpeibinPiadjattirki thOahéor bR vVARGwW size
nore sorted |ists based on a signal strength
Pa(f?fﬁ?té'étsértihgtt the ;in¢jedtpindentifics aplergsr ppeiontad theiriadist that can be

ﬁﬁﬁhgykﬁﬁmghé%%ﬁwﬂﬁg %he one or nore sorted lists. 3.

wherein the step of sorting
conprises sorting the list of pilot signals into the
one nor e sorted lists, wherein the one or nore
8.sor tﬁt? met&pd of glaihyi Wherain ths slen péqd,lusangtcer@ngsqs|ad1ustnwwﬂ.ie one

I
r?rﬁgl%zﬁggé\g fsf'z'e %Q%Mne§éﬁs - onl-:?)? Sng)gé :s;tg(ﬂ-l ;Illo?s shlénai] In t\ﬂhz 5&,@2‘)1[0t
sighatsat i on from a table. 5. The met hod of cI aiml1l,
wherein the step of obtaining conprises determning the
search duration froma conputation. 24 6. The nmet hod

9. Of CAﬂia@th fo%@gr@hlﬂ t hﬁst %tfgﬂopgl Aat &1 M. mg{n g{)) [ I{1§tgvsork the

I 'ng one or WsT 28 par &
qma&nw&bmphhﬁg S|gnals determ ning the |nd|cator based

on the mnndom13|ze paranmeters. 7. The method of claim
6, fRIf REPrITZ3HR %f%@atacmew@qsmgefineea prifeliss thagiydécaygs md owder in

Wﬁlglf gweerl E?gﬁTﬁ%%@%@ \ hlté Bg%eaﬁé&? #ﬂ% ﬁg%earcﬂ @L%gt%nl bh&3etEmine an
indicator that identifies a portion of the prio list that can be searched within the search
duration, wherein some of the portion are searched using an associated over-the-air
(OTA) window and some of the portion are searched using an associated reduced time
window that is shorter than the associated OTA window and centered around an
associated previous strongest signal peak;

search logic that operates to perform a search of the portion of the prio list; and

processing logic that operates to update the list of pilot signals based on the

results of the search.

10. The apparatus of claim 9, wherein the pilot prioritizationlogic comprises:

logic that operates to sort the list of pilot signals into one or more sorted lists
based on a signal strength characteristic;

logic that operates to define the prio list to include selected pilots from the one or

more sorted lists.



searched within the search duration. 8. The nethod of
claim?7, wherein the step of adjusting conprises
adjusting the one or nore w ndow size paranmeters for
one or nore strong pilots signals in the list of pilot
signals. 9. Apparatus for searching a list of pilot
signals in a comuni cation étwork, the apparatus
conprising: pilot prioritization |logic that operates to
define a prio list that indicates an order in which
the list of pilot signals will be searched, obtain a
ear rat i.on; d ' an .indicataor that . .
| aent i HHRBIA o AR PRI BF I S it Bhmrises togic
thaeaeei@ttowotthhd listhe psleagiginls Gt @ik iod or Woed &ried IREwWAErein the
the portion are searched using an associated
onp\smarp sariqdrlisty commyisam aldishadirargrbstoindiareaqgyisitiondisar e
sear ched using an associ ated reduced tine w ndow that
is shorter than the associ ated OTA wi ndow and cent ered
12Ar ounik @¥parASSOCLAINCY, Pheninoths psibf PAGETAatish c@rﬁ?ﬁées logic
search logic that operates to performa search of the
thalmerates tofdeternaing thegsepich duragipe froprediellesi ng | ogi ¢ t hat
operates to update the |list of pilot signals based on
the results of the search. 10. The apparatus of claim
1R, wher gpardtiteodélhdt 9pvhereint ihé iloO Prib@Hatio® WHIE c&BPrises logic
| ogic that operates to sort the list of pilot signals
thairansragaseo geterrpine theorearst dpiagier fromasesthpyitatignsi gnal
strength characteristic; logic that operates to define
the prio list to include selected pilots fromthe one
1Qr iy patdsed claih OswhetBin thd pilot pHerifREiBhREM T offprisésai m
10, wherein the logic that operates to sort conprises
| ogi legictthgitopspsasae btain 08® pr moFrewirdew Bite parpretessi fgn seslist of
mhﬂggnhgﬁ one or nore sorted |ists, wherein the one or
nore sorted lists conprise an old list, a strong |ist,
and [agicea@eWpsididsOfo | defdrmink2 theTheli@pRabaedSofthe! Rindb R, size
wherein the pilot prioritization logic conprises |ogic
P¥HBECSperat es to determine the search duration froma
tabl e. 13. The apparatus of claim9, wherein the pil ot
prioritization | ogic conprises logic that operates to

| det eTHe appatahs ofeRim 4dwhatinaRe ﬁincﬁrpm@riﬂml@u?@gi& Aitthed fomprises
0

The apparatus of claim9, wherein the pi o
logicitlt operaes itd adibgitee esrpsmae svindavysize parametepsespdbassha ipdicator

idglwf%ié?lll%ggr sp?)rétrl](gff(gfﬁh%rch RY tl?a{t 2&h t?eas,regrrgsﬁcteae \r)vfcihifn(%!:le ge%rechl Ju‘?&tion.

16.  The apparatus of claim 15, wherein the logic that operates to adjust comprises
logic that operates to adjust the one or more window size parameters for one or more

strong pilots signals in the list of pilot signals.

7. Apparatus for searching a list of pilot signals in a communication network, the
apparatus comprising:

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

means for obtaining a search duration;



| ogic that operates to determ ne the indicator based on
the wi ndow size paraneters. 15. The apparatus of claim
14, wherein the pilot prioritization |ogic further
conprises logic that operates to adjust the one or
nore w ndow size paraneters so that the indicator
identifies a larger portion2§f the prio list that can
be searched within the search duration. 16. The
apparatus, of claim 15, wherein the_|ogic that operates
to adparstordsigspiniag an nggsator thihideppesa Rostiemotlip oge listihat can
bOGrcREd W&Pﬁ He QoM 'rft%nf)\?hé’i'gﬁ.tsgb§ o?ﬁ{e. %Ptfonogre (0 &hed using an
strong pilots signals in elist o pﬂ 0 S|gn§fs. MY
ashppiaediovsr-theairS@TOhwhdoa dridsdontef ofpihk Portfdngiral ssarcRecRusing an
conmuni cati on network, the apparatus conprising: means
aspefiatgeAedce ey ingow; et srhertembre sheeassagiated KA jwindow and
j ' .0 ' . wi | _be searched;
Ceneé%sqar{j@fd %L%g?cg%t%débﬂg%og%ﬂﬂg%§'§¥'\%’ lc?ﬁ'fllp’% means for
det emedn3iforgpedfdrinmdiacseheh of thatpoitdantite @b [&t;paat i on of
the prio list that can be searched within the search
dur afeas foripdatdngths disteofdilot Hignalrdraseoon the sesyBaptthe gearch.
using an associ ated over-the-air (OTA) wi ndow and sone
of the portion are searched using an associ ated
18. ed UTiechpphireiswif BEOW 1 7 hakerkis tishaédne forlR@Rinkenpssaci at ed
OTA wi ndow and centered around an associ ated previ ous
st r oRgpRs tfossagieg thediskef prdsigntleintpene er morgysited distsdtasest on a
: It the prio list; and neans for updatin
siERE Pl Gpflorisfe P S of th

signal s based on the results of the

searmbans fd8deflitigg drepgiatisiSo Ghcledeadelcled, pilAEFBMNthE RAe or more

nmeans for defining conprises: nmeans for sorting the
sored{istsf pilot signals into one or nore sorted Iists

based on a signal strength characteristic; nmeans for

defining the prio list to include selected pilots from

1% he Theeapparammsr & clsiar 1 &0whdrsihshe &RansThe soRP2r Ahpeis€f means for
claim 18, wherein the means for sorting conprises nmeans
softjie the st frigjlot pignalp éito dre giiel astmest gertadslists mdierefre thgrame or more

so P8 e Bl S il AR PG RE P o™

reacquisition list. 20. The apparatus of claim 17,
wherein the means for obtajning co%i ses means for
20yt efhsiappargtusivé chémrldnwaerett the meppsofer abtatiingconprisesmeans for

de?e?ﬂﬂiﬁéfﬁ% sQJrcl?hlﬂJ;@mr}mem%lgi n the means for obtaining
conprises neans ft1or

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

determining the search duration from a computation.

22. The apparatus of claim 17, wherein the means for determining comprises:
means for obtaining one or more window size parameters for the list of pilot
signals;

means for determining the indicator based on the window size parameters.




determ ning the search duration froma conputation. 22.
The apparatus of claim 17, wherein the neans for

determ ning conprises: neans for obtaining one or nore

wi ndow si ze paraneters for the list of pilot signals;
means for determ ning the indicator based on the w ndow
size paraneters. 27 23. The7apparatus of claim 22,
further conprising neans for adjusting the one or nore

W ndow si ze paraneters so that the indicator identifies
2% | aflerrpsertes eh clsimt2de fiihes compyising hegang dor adjussisgrtbhode or

1.5 hi search durat i .24, Th aratus of .cl al .
il WRebaes ERE el TR el WEBRES e e} pri
liadhdssin Bgscahfe®@R@hPBIthéBaechMuRdy, Si ze parameters for

one or nore strong pilots signals in the list of pilot

signals. 25. A conputer-readable nediumthat perforns a
th hi. lList of pilo igpal s, said

6ot ol WP RATABT eBin B RlapSlon RR8e Fom3Hef means for

adjiaingitibeatr @goraivifiohesizd paraidtel fohelor Slor@§trdial fAlots signals in
ignals will be searched; obtaining a search duration

S » - .

thgdiseofrailet #ign@h i ndi cator that identifies a portion of
the prio list that can be searched within the search
duration, wherein sonme of the portion are searched

281si Ng @MpuRBFQLREIE @fbdAME Firat P@fths a(hlthdd WrReavhiaRd 18OSEpilot
of the portion are searched using an associ ated

sigeady ceid mathas seimpdswetonatatiprs ofhort er t han t he associ at ed
OTA wi ad ;. t.er. around .an ,assQci,at ed .previ gus .
A PO B RO PSR S R SHA O be

st ronge
sqamhed:on of the prio list; and updating the |ist of
pil ot signals based on the results of the search. 26.

The QU#plieaserebduistien;medi um of claim 25, wherein the
<t el Y s SRFREL B853S pORSIE. b Wi ot o

SI gha or nore sorte

seatched ghithircharsast i dustibs,; witeéih Rbme of iR purtion hieSdeakcRed using an
i ncl ude sel ected pilots fromthe one or nore sorted
apouated overgthegisd Addhiptitngp wrasd debleeofntbeipartianf arg| saineh@bysing an

' p..of, sartin onprises sortin e .list
R e SR B8 A TR SRR S e
centeeddedrourtdh aseitat@ prePibes SE&Esighdtpsalgonpri se an ol d '

list, a strong list, and a reacquisition |ist.
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 computer readable 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.

27.  The computer readable medium of claim 26, wherein the step of sorting
comprises 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.




28 28. The conputer readabl e nmedi um of claim 25,

wherein the step of obtaining conprises determ ning

the search duration froma table. 29. The conputer
readabl e nedi um of cl aim 25, wherein the step of

obtaining conprises determ ning the search duration
froma conputation. 30. The 2Z8onput er readabl e nmedi um of
claim25, wherein the step of determ ning conprises:

obtai ning one or nore w ndow size paraneters for the
28.i st Tler cpmpeter seagablesmedidet ef glaimnéf, t Weergindihe aster obadéadning

n the w ndow si ze raneters. 31, The conputer

Coﬁn za“cfg%fje(eterr%la'inﬁ eo§eargﬁglu%1%?romt@hl& conpri si ng

adjusting the one or nore wi ndow size paraneters so

that the indicator identifies a larger portion of the

29ri oThg sempyigr resgableemeditme pe dlaith t 2, nwhdreinsidar si¢p of obtaining

' . 32. The comput er readabl e di um of cl ai m 31,
§Pet Memifioe 5 TRAREor HER ER L ae) ust i ng b
3@ne Diic BRASuYY REAOIBIS indel| RATRITRE A 55, f\Olier R &hOTstePOdfCdetermining

strong pilots signals in the list of pilot signals.

camprispsimet hod for searching a list of pilot signals,

compri.sing: searching a first set of pilot signagls, from
he 1SRG orR BLAT e e B amBsubior e RS Qistgfenals
t i medendridieng aRsaditabeshsyd sMtheaGRddWN $id parhdaals. when a
pre-determined condition exists; searching a second

set of pilot signals fromthe list of pilot signals

SR B SO Th 2 GO 8B e bl e
oraBBRCWRIEE (F pathmeter ANHaSBEBNnAEatSRIdentRS ANArgethoRfon of the
pil ot signals searched wusing associated reduced tine

P hd ot eamlze segrepdwithin thhsparchilaratiosoci at ed OTA wi ndow
and centered around an associ ated previ ous strongest
signal peak; and re-creating the list of pilot signals

32.n anieocelapaer weddible eaediba ebtrime fwRRihhte §681¢hdjusting
34. An apparatus for searching a list of pilot signals,
COMISES 3dingingothe ogerasgaergevinlow sizscrdrametgrsofee ooe ommmae strong

-0 j . [ ified inthe list of pilot signals;
“2%4§%E§H§Q@%ﬁ$ﬁg§@‘S#%ngeternining an energy
associ ated with each of said one or nore pilot
si gnal s; i . ) )
33.° 7 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 over-the-
air (OTA) time window associated with each pilot signal when a pre-determined
condition exists;
searching a second set of pilot signals from the list of pilot signals when 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 that is shorter than the associated OTA window

and centered around an associated previous strongest signal peak; and

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

search.

34. Anapparatus for searching a list of pilot signals, comprising:




a menory for storing the list of pilot signals; and a
processor for searching a first set of pilot signals

fromthe list of pilot signals wusing an over-the-air
(OTA) time wi ndow associated wth each pilot signa

when a predetermned condition exists, for searching a

second set of pilot signals ¥ omthe Ilst of pil ot

signal s when said predeterm ned condition does not

exi st, sone of said second set of pilot sjignals

sear & lRsQ VG fRgreasi Vg i Qit reere IRt wignalsvideniidied grhaotist of pilot

second set of pilot signals searched using an

SSdCIated reduced time wi ndow that is shorter than the
assomi ateeg) fithavdr TOwtermehifE M Efe@d) ABGUMIED Aith RESOSS sBfdeShe or
previ ous strongest signal peak, for re-creating the

“¥W%Rm%ﬁ%ﬁﬁﬁot signals in accordance with results

0Dt 3 Aol RTyARg oRTRLSFu1 A 8lagat or g the

re-crea iM%t he menory. 35. A

Con'pwp&fcesrseﬁﬂﬁb;bﬂcmg“auﬂi%ﬁ i’b@bf pR6T Dl RomBhO ek dfOFilot signals

searching a list of pilot signals, said nethod
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searchjng a second set of pilot signals fromthe Iist
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t set ,of pil.ot
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asmrae«bfomwnmcand cssmterdaf arBliddOtin 35@0Rted SeAOGN8Mongest signal
an associ ated reduced time wi ndow that is shorter
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35. A computer-readable medium that performs 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 over-the-
air (OTA) time window associated with each pilot signal when a predetermined condition
exists;

searching a second set of pilot signals from the list of pilot signals when 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 that is shorter than the associated OTA window
and centered around an associated previous strongest signal peak; and

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

search.




