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page nessages that alert the wreless device to the presence of an incom ng
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II. Background

[0003] A wireless device (e.g., a cellular phone) in a wireless communication
system is typically designed to operate in one of several modes, such as “active” and
“idle”, at any given moment. In the active mode, the wireless device can actively
exchange data with one or more base stations in the system, e.g., for a voice or data call.
In the idle mode, the wireless device typically monitors a paging channel for messages
applicable to the device. Such messages may include page messages that alert the
wireless device to the presence of an incoming call and overhead messages .that carry
system and other information for the device.

[0004) In the idle mode, a wireless device continues to consume power to sustain
circuitry needed to monitor the signals transmitted by the base stations in the system.
The wireless device may be portable and powered by an internal battery. Power
consumption by the device in the idle mode decreases the available battery power,
which then shortens the standby time between battery recharges and the talk time when
a call is placed or received. Therefore, it is highly desirable to minimize power

consumption in the idle mode to increase battery life.
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active base.stati.on and, to.which t.he w rel.ess _deyjce. a . receive
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stati on naylcbesdRasBshdefretRilBbigsvert han the active base station if (1) the
signal fromthis other base station is neasured with a higher SNR at the

wirel ess déQQ06k t hEhe bash gtatiens inHbe systeny maydraswitgdatopndmgssegss athavkipither SNR
is above apredetermned —thr.eshold. The w.rel ess,devi ce can.tvpical
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wi rel ess device would need to time its RF circuitry to each different
frequency @&Hdandheiwirdesgedevics mavaphopes tockisien Waa epasticebase tation {usally et

frequency hannel .~ t uning and.scanni ng. f andy daf e. base, st ati ons on
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scan other frequency channels for candi date base stations while mnimzing
battery codsumgst fodie, “bptter” than the active base station and to which the wireless device may

handoff to receive communication service, if all handoff criteria are satisfied. Another
base station may be deemed to be better than the active base station if (1) the signal
from this other base station is measured with a higher SNR at the wireless device than
that of the active base station and (2) the higher SNR is above a predetermined
threshold. The wireless device can typically process only one frequency channel at a
time and is normally tuned to one of the frequency chanmels supported by the active
base station. The wireless device would need to tune its RF circuitry to each different
frequency channel in order to scan for candidate base stations on that frequency
channel. The tuning and scamning for candidate base stations on other frequency
channels may significantly deplete battery power and reduce standby time.

[0007]  There is therefore a need in the art for techniques to scan other frequency

channels for candidate base stations while minimizing battery consumption.
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SUMVARY [0008] Techniques for efficiently scanning other frequency channels
for candidate base stations while mnimzing the battery consunption are
descri bed herein. In one schene, the scanning of other frequency channels

i s perfornmed based on the received SUMMEARXal ity for the active base
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performed based on the active pilot Ec/lo and further using an “adaptive” timer. The

adaptive timer is set to an initial value. Thereafter, whenever the pilot of the active base
station is measured (e.g., at the awake period in each slot cycle), the adaptive timer is
adjusted by a variable amount that is determined by the active pilot Ec/[o measurement.
When the adaptive timer expires, a scan of another frequency channel may be
performed if appropriate, and the timer is reset to the initial value. The tirher may be
updated, stalled, or reset if the active pilot Ec/lo exceeds the high threshold, but a scan
is not performed if the timer is updated and expires.

[0011]  In general, the scanning of other frequency channels is performed if deemed
necessary based on the received signal quality for the active base station. This strategy
provides good signal reception performance while minimizing battery consumption.

Various aspects and embodiments of the invention are described in further detail below.
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area may al ﬂ% .ed to as a "cell", depending on the context in which
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[0022]  FIG. 10 shows a plot of handoff penalty versus active pilot Ec/To;

[0023] FIG. 11 shows a signal recovery procedure; and
[0024] FIG. 12 shows a block diagram of a wireless device.

DETAILED DESCRIPTION

[0025] FIG., 1 shows a wireless commumication system 100 with a number of base
stations (BS) 110 that provide communication service for a number of wireless devices
120. A base station is a fixed station and may also be referred to as a base transceiver
station (BTS), a Node B, an access point, or some other terminology. A base station
and/or its coverage area may also be referred to as a “cell”, depending on the context in
which the term is used. Wireless devices 120 are typically dispersed throughout the
system. A wireless device may be fixed or mobile and may also be referred to as a
maobile station (MS), a user equipment (UE), a mobile equipment (ME), a terminal, or

some other terminology. A mobile switching center (MSC) 130 provides coordination



and control for base stations 110 and further controls the routing of data
for the w aml @ssrol thebasesaies\vidd ahy fitrthes eorind ethetratfirgnesf dafmfoBE wagles so be

referred tqQ as a radio _network controller (RNC) or sone. other term nology.
[ 00261 Sy eer T iy i HeRS Ao s O TS a0 aton, BLSTorebim® Sy Sl ¢ pai
may i mpl enpilyolnSor@lolBPIFNER AR telmiRdIeky. as | S- 2000, 1S-856, |S-95,
W deband CDVA (WCDMA), and so on. |S-2000 iS commonly known as CDMA | X,

1S-856 i s {9R6bHNI \Systeonit0maghivre CadeERindipn Multiplet Accase(GRMAY system Bem2000
fam |y of standards, tem 100 | Ti me Diyi.s| i A
(TDMR) oy sHE THIET R, St te o O orendrds . @ draipGe St R8s onal
Syst em f or yahidh CBODUWIBBAROS a5, BRI ¥ Bbk AR PRAMPLEDRLE 13! |

known in the art. The chni ques descri bed herein for scanning other
frequency h8htné eoriimonlyclenesindzs: €DYES d x i@ nandnegth bue parsiof ocdma?(ius

Sheci 1 cal FPHL L ABREEY: SIEOIL TS0 df o\hiis LiGen SRS A8 « hat
i npl ement s (A AN sRin e ﬁé}ﬁﬁﬂ%éﬂ&%i dhe! emefTaTAIN dtaibakds sdogoa%g%loﬁhﬁ 2

shows a state di'agram 200 of" Layer processing states for cdnma2000. Upon
power - up, 8ystemdbedobile\GTaemumigsiiins i(GRM)t cThestvaridws Sauwdardsrare welltknawinz at i on

state 210..lp Init.state 210, .th 1.rel.e device | ects a syste 0. use
2nd, it 1 tectth TRt Sefuian deoibel et SHnEE Aforcte o RS 1% he
CDVA syst egandidid BaseSstations By ised WoddrRis Wiebldsk BbMeniniaBbABYdtés, f Bér t he
CDVA system synchronizes its tinming with that of the CDVA system and
transi t i onslatity, shawdiedhaiques atsi mclﬁdalgf desgribed fig.a ¢dmaZ008 systame Wik, istane

wireless d noni t.ors a,Pagi ng_ Channgl P .0l a Fo mron Cont r ol
Channel (F@é%ﬁrésg’% 1matﬁgrl E&%%S%HW8?%3&%‘R%OWE’&Q}“?§WE@¥ ages, and

per f orms lNlﬂ?PanCFlfG. ASsIRECASABY. dBRMMAVE! 65 I ayde\Vd GRodAdn@ ey §6:€1 Ve or
originate a call, receive or initiate a nessage transm ssion, and perform

ot her acti e#mal®hch Hpon axpyenay, tao witelgsst deyieotrapeitjorsstto f & oMpbie Jataw

tati in .l.d. t 0. | ni.fiati f th ' th

i rel oss adttiiaizh B Tt ta 70 Ratey b B ARIEE Lo et 9b3 S At e cowm
syst em and;®emehIRgRE systefN @l & WOMA! Bystdhe sorsireMheDpititCort e CORIA kgstghannel s
may be set up when appropriate. The wireless device then proceeds to a
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Standard for cdma2000 Spread Spectrum Systens, Release C " ich is publicly
(PCH) or a Forward Common Conirol Channel (FCCCH) and a Broadcast Control

Channel (BCCH) for messages, and performs idle handoff as necessary. The wireless
device can also receive or originate a call, receive or inifiate a message transmission,
and perform other actions (such as responds to registration request from the base
station) in fdle state 220. Upon initiating any of these actions, the wireless device
transitions to a System Access state 230 to access the CDMA system and exchanges
signaling with the system. Dedicated traffic channels may be set up when appropriate.
The wireless device then proceeds to a Mobile Station Control on the Traffic Channel
stafe 240 to comummmicate with the CDMA system and returns to nit state 210 upon
terminating the call. The processing states for cdma2000 and various details of the Idle
state are described in 3GPP2 C.S0005-C, entitled “Upper Layer (Layer 3) Signaling
Standard for cdma2000 Spread Spectrum Systems, Release C,” which is publicly

available,



available. 5 [0028] The PCH, FCCCH, and a Primary Broadcast Control Channel
(BCCH) car (9028)ageTineBREHGBECAMH] and @ Phindly Becmlzge Cdnto] Chennel (RCEHS calewi ces

in the system Each of . these_comon c¢hapnel.s_is divided into (8 eq)
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sl otted MggeuRbingndn cHahés $¢ Bivided4iio ¢8@ ﬁl%?:ﬂ%%bel%hcktlétgd AR i1est BBvikd 1 €l ess
devi ce continuously nonitors the PCH or the and BCCH for page and
over head nesayagpesate nra ndeslottet mede opalglpttedmode while ss/dlestaie@20mbmiheaos- t he
PCH or F only jn. its.assigned slots for nessages. t f the
FQOCH 1 he SPRITele! tha, PisEieR e Seriet B PR R o 19 FCCES 68 ai n
overhead IRICAYRS pa ﬁgﬁg]ov%]lﬁad%@s@%. ant h Q61EH FHRMHLHERES abvigd 1 n

the slotted node by wireless device. Wiaile in the 1dle state, the

wi rel ess dendrdiersibe PEH oaFCECH endgiin ity assignpd slotsafos nesprges.alethe camrofdbamk e
tate t i he .pagi ng _.ch | d t her .functi.ons t i nt ai
he. Communi R riar PRI AEvick BEY zadf s BECHARTh At fodint Koo BmrbReit when

the wirel es;ﬁesgl%fg'ce is in the awake state, and the sleep tine denotes the
time duration en the device is in the sleep state. An "assigned paging

slot" referl802%) tFHx: 3 mbopera tohinghdiagiagh farseperafisacinf the sleitedagede hiyihive sent
to the wrel.ess device ile it Js in the ld.e state. The.slot "ON' tine
typically Svﬁaeﬁgssttﬁglcgs s@ﬂ&dnp% |fﬁ% s&?q??t &'e v&]ﬁf}eﬁeéeé‘@%eapvi%dé?ah}ﬁ tﬁar?ﬁm\%? m up
tinmes for tfgn Gigléepistdty tovh Rikwaké BRteMor BbSifsT tﬂé‘}ﬁhﬁﬁ%cﬁﬂﬂnel 9Rd pedsen ewer head
and "clean up" tinme. A "slot cycle" refers to the Tine span fromthe start

of a pagi ndusttions thaauzain the|copwnuucation linky e gaye@N’ dime dening theddne r ence

f ' | h he., wi r.el deyi b i .e . .the tj
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device are configurable and may be negoti ated between the device and the
system Thehetigie pspioidein whicht yrer-gpaciicemessagss wey beeseat 40 the wawless deviedl by a

sl ot cycl e index. (.SGI nd_may. b nressed as. Tcy, j.e =1. 28, x 2sci, F4 (1)
wher e Yoy erefedtis i ae 1 Pt fuBFiog IR, BER Wa PRy s b SPiaSLf gl s

i ndex rangegy n%éé@ﬁﬁry éetb? afd wa@fﬁd;ﬁthﬁessﬂo@fhe%%hﬂryf \#ﬂﬂiﬁ%hé AR AFBEL ah®

163. 84 seconds. The slo cy‘cl e index nay be negot i at ed between the wi'rel ess

devi ce and sphwapyavethead The “eleaepp’ time. Af GloticheleWirefetsds sheitme spamfigmbbe
ext ended Ws&a@t & Q 'pggﬁé sfolt (t)ltlatcél %rg’lesi;sn e%)l(de Azgy ‘Ne]ip%é]ed“’ 'POSE'IS next occurrence of a
paging slot that the wireless device may be paged (i.e., the time span between the start

of two consecutive assigned paging slots for the wireless device). '
[0030} For cdma2000, the assigned paging slots for the wireless device are
'conﬁgurable and may be negotiated between the device and the system. The slof cycle
- for the wireless device, Teycle, i8 determined by a slot cycle index (SCI) and may be

expressed as:

T

cycle

=1.28x2%" | Eq (1)

where Toye 1S given in units of seconds. For cdma2000, the slot cycle index ranges
from —4 to +7, and the slot cycle ranges from 80 msec to 163.84 seconds. The slot cycle
index may be negotiated between the wireless device and the system. The sleep time
for the wireless device may be extended with a higher slot cycle index, in which case

the assigned paging slots are spaced further apart in time.
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t he assigned paging slots are spaced further apart in tinme. 6 [0031] To
i ncrease JP83IHM c@Tpdndrease siktembapacist, did bas stationy $h @ptdf Ol 0ayay tansnit t
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devi ces wiMhisngd he ac Breanded GDMA Chanrlasbilist Bésseagt tiat omricEachstbds@Dd At i on
al so periodically, byoadgcasts . a Nei ghbar, List .Message,. an Extende i ghbor
i 5t Noss dBned Wk AR e IO P SISt IRESSIERTE K s 885t U o
nei ghbor basesshidt, | Iie by &mdﬂea\tsdoﬁeﬂoﬁfeau#sﬂ;aeaasﬁs!wmgk@éreﬁ& MBNE&LEn W thin

the coverage area of that base station. These nei ghbor base stations nmay be
on the sankrterded Neighboe hist GRivegeh anadlrgversid Ubeighboniliist| Mewagrethat eartigma obt ai n

a list of channel s Lth transm tting.base stat.iqns via sever means.
0032] WA PR ROIERRP AT oY i SN e P 0 RGPS e BB the
user - speci dyyErapadRa oS BARS AN MREEn & ERor BBt dtitidrimAYSd Sthe aRe W T €l ess
device typicall'y selects one of the base stations as the active base

stati on frdiffereht CAMA chingelsnShivgra wirglessdssiragen obthirea livh of TIME chemhele nay
recei ve over hgad rrgss%%es fromthe active base station as well as other

base st at i GHS TARHIRE bPe oS 14 SEEPR P§E he wirel ess device to continue to

recei ve pa@e32fessaqaR inf the MikNeatsyEb Siredass elice ity HR¥IVE QusBRYRSBiflchFagpghout
the system or ‘the channel _conditions change. The w rel ess device can
typi cal | y messhgssdromhbaselsiations iotheistigfers. Tharmeglessidevigs lkypicathyrsslectstave ofi r el ess

devi ce nmeasures e strengt f the.pil.ot transm.tte by the acti base
Stat s on (A pree LetEas hL 8 A v Rask MhuBhisln MpRRI b er R EsBit s o

the si gnal wirgle®i deRfbe fhAebéive _ob%@a@fn@ésia%é’s- frdth (B aTBRSHEEE BRObS agielltaypi cal |y
made during the assigned paging slots. Each pilot neasurenent is normally

gi ven as aotherdnaee steliawe. for all detected signal conponents received via

di fferent signal pat . |11 paths f.romthe. base station. The wirel ess
evi ce a1 SHORH ot aRrlrBle T b BAaRE! gerib? B SANRERE si Ve Sibe iSed®rs on
the sane G mbagyBRm 8fer R tACHEVE: MaSRs ShtbRsut the SRRIMNQF theagmemsdiat i on
with a suffici entlg hi gher pilot Ec/lo is found, which may be the case if

the devi ceongdibigas changm t e odtabesa gleviee candirically aekicve thiady purfemég Anto t he
coverage ar f hi s..better. e,statjon en.the.w.rel e device

pe\r/f or ?ns alhﬁ?bcf? 8“?3 SId F’ﬁtﬂ%e Wg%gse?%é% lh%aggrgg Q{ea#egﬁt.hvg[fréﬁ%ﬂljf&mﬁ%{?&eﬂ t he

| dl e st at epy theQciidd 1Rkse Satishe wkieh d Slledlid ‘@dtifapilot” sadilertiiiethe quality of

the signal received from this base station. Pilot measurements are typically made during

the assigned paging slots. Each pilot measurement is normally given as an Ec/lo value’
for all detected signal components received via different signal paths (or multipaths)
from the base station. The wireless device also periodically measures the pilots of
neighbor base stations on the same CDMA channel as the active base station. If another
base station with a sufficiently higher pilot Ec/Io is found, which may be the case if the
device moves from the coverage area of the active base station into the coverage area of
this better base station, then the wireless device performs an idle handoff to the better
base station.

[0034]  While in the Jdle state, the wireless device also periodically scans other
CDMA channels in order to search for candidate base stations to potentially handoff.
For clarity, “scan” and “scanning” refer fo a search for base stations on a frequency
channel different from the frequency channel for the active base station. In general, the
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CDVA channels in order to search for candi date base stations to potentially
handof f. Feirclebaddavige, misbaptovated wilcanymumgper o bther COMAshanths fooscatb &se

stations on a.frequency . chapnel different fromthe frequency channel for
The ot ve BaduleE BRP SIioRY A8 RORSIYE BHERY: A0g PSS deticqiiact, SBE By | ded
with any numthafcpmgﬁh@%mﬁﬂ@% Soatcfl fﬁp@&dﬁafe ba‘éé‘@ﬁﬁgﬁslt. eDERBGiInglAL | ONS.

To conserve battery, the wreless device typically scans only “one ot her
CDVA channetheatumber joftbase statiemscon flgr othen DM Aechaase beting somecd, Bbpeeatciny on

Sear ch  pr BBESRRG 81 (3Pt “Bug S B SHETBhON AL TBRGARGPS FEP BT Ror

search/ pr ' ot be
conpl et ed | ga8NThe $88%ion DI &hér OPMXK 6N kA deidMbeg balane!l to scan is
descri bed bel ow. [0035] The scanni gg)of ot her CDVA channel s may be perfornmed

i n a manner [A035] actiiheweannisgof ofhegdPMA. chansels mdjebe perfoinmgl whd magnerotes une
as little battery ossj. bl e so that .standby ti for, the wreless
Govi ce 1 5 o S casaty. Fslols routies SR kPRt ot e Frehiiovig

Visits acrogsssfpRMy AHAARRILS 1A% IR!the FRele8YdcvideSis hinfahYh re@RRAN Feond, i | ow
potential are both mnimzéd. Third, the scanning shoul’d be effective so

t hat nessagecasningshould be snERhat wsjtd aceoss (IMApehanhéle ds wall s rgviRia-to SODIA

entitled "Reco nded M ni pum Per for nance, St.an ds for e 00 r ead
Spectrum VUGS SptyIoy Rotenl g BOUCHIGAC. TRAGAP? Foaie oAU Pe RSB0
essenti al | ysglogs mekagedbk@ated IMER) %?ﬁn@tﬁmmswwmmm,e efitiigsaal
fromthe active base station can bé enodul at'ed, all ows one page nessage to

be m ssed wiRecontmended gMiimum [Performaned Yerdardnder giliadPGlo Speeat oSpectm: wo

page nessag L.f there.,is signal. on anot her el hat can_be
fenmaul at eatieee Sty iy Be HHARER 1 T PRRSHEG RO BHE DA g 8L 808 e
can recei vegligw it NBsPS5h pag@mb@ag@um@ﬁ EheSdigidl Fomtiie dofiva bR§CHRiRT innRd
anount of tine 10 seconds) fromthe time the wirel ess device detects the

si gnal fr ondemhedWyed.caflows ome pege brwestags tabe srswed owinribiswegnal elosivand dotrer

base station's.sigpal ,, through use of id handoff. to_base | gnNs _an
othor - Cow BRRerER aned GE RUEButiRethadsdt Bors 8 L o0 pethG PR Bl o
a tradeof f {pt wetPe déEo@late® C BRI Thd SdahRiBBR6Sd DR Gush 8 e irBRss devsnni ng
ot her CDVA channels nore frequently may inprove signal reception

per f or manceciureceiyn Sigmethe hosteavbiithle bgsepidation within aadedateyminethathyunt iofiimeThe

' ' i.ng.is_d | tly.. F00 | . schene,
o6 Seaoni iy GGl PORIR B OSSR SRR Habe ROBh et PR
signal qual bigg dtaont BRPEREI Well MRRRY ShéthbOBaseWthitdh’d Sighhl, tthfod gl Qe ifante on

the channel conditions observed by the wirel ess device for this base
st ati on. Thbandegfciovhsge stations on other CDMA channels, if necessary. In general, the above

goals necessitate a tradeoff between signal reception performance and standby time.
Scanning other CDMA channels more ﬁ'eciuently may improve signal reception
performance but consumes more battery power and reduces standby time. The converse
is true if scanning is done less frequenily.

{0036] In one scheme, the scanning of other CDMA channels is performed based on
the received signal quality for the active base station, which is in turn dependent on the
channel conditions observed by the wireless device for this base station. The received
signal quality may be quantified by the pilot Ec/lo. The scanning of other CDMA
channels may be performed if deemed necessary based on the received signal quality,

which then minimizes battery consumption.



signal quality may be quantified by the pilot Ec/lo. The scanning of other
CDVA  chani#l3§] mayTlhxerepeivEd sigaal qufalitiefordble netivesisae wtabian evlayobe tihedadeimss ved
signal quality, which then mninm zes tery_cans don. 8 [0037] .The
oo ved oHHAEIgHRRT CooRgTes: SR Vel gs . SPHEEH B aredhbs (K o
three rang@ssOfrblfRHegS. as shown in Table 1. Different actions are then
taken for these three categories. Table 1 Received Active Pilot Ec/lo
Action Signal Quality Good Ec/lo > -8 dB Bypass scanni ng of ot her CDVA

channels. Average -8 dB >_ Ec/lo > -TgblgH Perform scanni ng of other CDVA
channels. Poor -16 dB ? Echo Perform si gnal recovery procedure. For the

enbodi nent s vbd Table 1, the three |categories for the received sigpal
quality ane, eﬂf%lﬁﬁff t AotivPdeidit/tis of -8 dB and - A&ti@gB. Ot her threshold
, e 41

val ues ma d 1n general flewer additional or different
cat egori eg mayGéwi def iined f oEc/Id hed dBC eji Bshsss@nning @father CDMAdhbdieds. i 5
W thin the ' ' ' ' ' S

consi dered t AA¥sagpool -8idB 2 Re/laz+16/6B g fasformmsepming of etheryDMa\ eh s|t han
-16 dB. Thé -Tg dB valu t callTy usgd-as & _syst | reshol d|to
i ndi cate tlhat 8°%i gnal 'ﬁ%@ﬁge%cﬁol ost. | Spﬁ%naséﬁ%ﬁeﬂ%%ﬁ%%%i s -16 #B or

| ower, then a single path fromthe current active set is unlikely to be
denodul at e correctly b he wir, S evjce and the tem can,be
consi der ed%pb%emggg%e% § OW]Fé%L]ﬁb?e ihﬂ"e\/\#?“éjl _ §g%’§§ié€%g‘:eaﬁecﬁ’é’?@ogﬂ$ﬂa};\
procedure tqﬁalfitxg?e SR1R %Yy R8T Brefoldd SILSIIB adPCR JIF. ORBFWEGRIA PAlusShyy Ce.

Scanni ng of” ot CDMVA channels may or may not be performed as part of the
si gnal recalserbe wedc ddgessralfiewdr, additiesd,rorbdiffeivet categdrize 39y Thdefmeddboved
signal qualjty i.s cansidered t e."gopd". if the_gctive pilot Ec/lo is

great er théli‘Pl}égel?ﬁ !'sigpal gpality, g Séfg’g.ﬁ’é‘tfl?ﬁ‘é’geﬂg_ﬁ’teéw B the -16 dB system
| oss threshedzg; A @E@%&h@ﬂ%@éﬂ&%ﬁﬂit&'i@%@hﬁd&@&'tS'Héa*;%@r’t ¥ RNRRe lpiRt VWay
for at least a” little while.” Thus, Scanning of other COVA channels is not
per f or red Wedn it heuad do ov éess fianotl 6E3.1 The s-1¢dBavadue isHypically ddias osydtam t o

Inder gooq TR Sh et et BERA hn PG HOGE SFEPIHGEND B -S6 ! -
base stati Qp§w; hﬁﬂ@éﬁgle%a‘ﬂ?ﬁ‘éﬁf fhe! RMBROAIRE s@ﬁfseun‘?tﬂc@fﬁ@ d @embatititsd! | Y

performed only if the pifot Ec/lo for this base station’i etter than the
active correctly by the wireless device and the system can be considered fo be lost. As a

result, the wireless device can perform a procedure to find another base station to
receive communication service. Scanning of other CDMA channels may or may not be
performed as part of the signal recovery procedure, which is described below.

[0039] The received signal quality is considered to be “good” if the active pilot
Ec/Io is greater than -8 dB, which is 8 dB or 6.8 times better than the —16 dB system
loss threshold. A good channe] condition is anticipated to remain that way for at least a
little while. Thus, scanning of other CDMA. channels is not performed When the active
pilot Ec/Io is greater than —8 dB in order to minimize battery consumptioxi. Another
reason for not performing scanning under good chamnel condition is the low likelihood
of finding a suitable base station for handoff. A handoff to another base station is
typically performed only if the pilot Ec/Io for this base station is better than the active
pilot Ec/Io by some amount (e.g., 3 dB). This is done to avoid “handoff ping-ponging”,
which is a scenério whereby the wireless device is continually handed off between

multiple bage stations due to fluctuations in the pilot Ec/lo measurements for these base
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pilot Ec/lo by some ampunt (e.g., 3 dB). This is done to avoid "handof f
pi ng- pongi rstptions. WAverhifi ssaiznisg énparfoomedh éorethy gobd chime! esslittey itlelikadihood

o BB e B RS BALES LL R LT
i s performaghduaf gé@,%ﬂ@@%ﬂﬁhﬁﬂ[@bfmbi b&er) ik Fﬂ&aﬂﬂvéf%ldmomus, @¥enf iF B6th8 9

anot her base station that is better than the active base station bé t he
requi red aasustatiqns may, befqumddyp dcot, theseolhasostaionsRire nltkaly éo he pujtable fari vel y

| ow. Thus, .ev I f,some base stations be found by a scan, these base
st ati ons a#@“ﬁ#ﬁ%@ﬁ SFWE’B@F%I“&WSE%%MO” and the scanning woul d be
unpr oduct i ee4d)004@he SE@naEaoNsther CDMA RRAnelIME fehfnned $f 1he rivedr sigdhli f the

received signall quality for the active base station is "average', which is
the case i fqualiy farthewetipe base siation ds “avsrage’s atbich isamcase &f tha aelivg pilss Ecllman or

equal to -8 dB for,the odi nent .. shown i Tab 1...By l yi ng,.a_hi.gh

t hr eshol d (%%,e.a?erélﬁan_ Elﬁgg qﬂ‘li%f?ethﬁ%tof \‘78“"’&“? 6? Aglf?rot,he egﬁjg’ﬁm\{%%g?w%tlﬁer
CDVA channetgplecan B9 apiyidedh hight iNeesBEIHI (6., Pbf 08 dBY SillEd adiet pifot Bd/IPng, SO
that battery power can be conserved. By applying a'low threshold (e.g., of
-16 dB) on schning of wéhepi CBMAEchamelsseranbr Aypided @ﬁth@rat:@w@ﬂ@ham@ﬁﬁleégﬁ be

per f or med s needed in conjunction wWthgother .t asks_for si I
recovery. |sﬁrogg,fsgct§?.t ﬁ‘%&’? p%’%%qnnn%e %‘)@ﬁ%&'u? as” n%gﬁpveﬁ&sﬁcg? Qggf % to
det er mi ne WhgdRSlonAhic B&ivel fiRA Eol16, RanERs of bhieS CRMAdRGAindbMA W yGerftRnsd f or
candi date base Stations. [0041] FIG 4 shows a process 400 for scanning

ot her fr equasnesededt and dhsconiymetion rvditd athsr agke for signahsedosed &n effiel, seiene

illustrated in.Table 1. Thg regceiyv i-gnal, . qual it . g. ctive pil,ot
Eoi o) tor PR omeipsth her T R SR gt et dt ot RELES o
det er m nat i g RcdrSoth@ETD NI Ehatiels T& cahiidate 866 st@sbnsi gnal qual ity exceeds a
high threshold (eﬁ;‘.&, d—8 dB) (block 412). If the answer is "yes', then

e

scanni ng of[084Her uglons 8 Haaenss 0D stop yspamdeg) ofisr ofsequaney) chawplsritse, a

det erm nati on,.,S, next de ., whet her the regceived.si.gnal alit ceeds a
ow t hr eondigdifRe i sRSGHAREOR e sd ARFRIER 7 1RUG, HE Sl SR
scanni ng quﬁliﬁ»eﬂ’e.gf.,rs{éﬁveﬂﬂ&t Eélﬁi)ﬂ'@ﬂ the lasﬁxfbeliei‘s@'éﬁ_ﬁdn ‘i@inﬁlfdﬂy d%ﬂe%ﬂlineﬁl(m%w se, a
signal- recovery procedure may be performed to find a suitable base station

to recei ve 4émAndatemingtionds thenenadeowhgthar dokresoigpd sigoaupialitynexgaeststadhigh chene,
th i f .oth i f d at i abl. te that i
L Funet on BreSoil Bt at TRBRRF Dat B HBIET i Sesty VBT saERGs F el "n
| ower acti Vgeqabhdt caghéls @@Myﬂdawdc(?l(ﬁka{ 19y eatiRtwiie el dbRrhinBorRishfkt gfaghase

station and may further suggest that it is harder to find a good pilot on
t he curr entwigths thhzasaivied signal quality exceeds a low threshold (e.g., -16 dB) (block 416).

If the answer is ‘yes’, then scanning of other frequency channels is performed (block

418). Otherwise, a signal recovery procedure may be performed to find a suitable base
station to receive communication service from (block 420).

j0042] In another scheme, the scanning of other CDMA channels is performed at a
variable rate that is a function of the received signal quality for the active base station.
A lower active pilot Ec/Io may indicate a greater need to find a better base station and
may further suggest that it is harder to find a good pilot on the current CDMA. channel.
In this case, the other CDMA channels may be scanned more frequently to find a better
base station and to improve signal reception performance. Conversely, a higher active
pilot Ec/lo may indicate a lesser need to find a better base station and may further
suggest a lower likelihood of finding a better base station. In this case, the other CODMA
channels may be scanned less frequently to conserve battery power. The rate of the
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In this case, the other CDMA channels may be scanned nore frequently to find

a better bRas K athep CDMA dhRuhdIPHA Ethisl wWhaljustecientd on tReddtomiatfeed to
Conversely, a higher active p| lot Ec/lo may indicate a |l esser need to find

a better bas$ansiTAeitBReraney ha? ﬁfﬁeﬁqulaéﬁxmd@(bewo@ac?ﬁﬁebaqul el the ggféveckilati ndi ng
a better bagg §Wdhq9usé&sta!ﬁb1§%ilt%§ﬁ&1 oftﬂsneetd;} sodDhe FRARNSR R YoafingCanned

| ess frequ y t o conserve ower era scans

ot her CDMVA mbﬁna:lsd sbermylet:ﬂadstobe)baﬁn uﬂﬁededmde&admff Heetetedre reignak drecaption t o
scan. The ti r effe tlvely expanded or contracted based on the
active pil o?e ail??‘éﬁy ife.ysed as an indication of the need to scan. The

vari abl e ra{og :f,or i@@nP' sHOws Wofi&isﬁelﬁﬁteﬁiﬁi fétheta g&gg%ﬂh% ﬁ%&ftﬂ% egﬁlg] A G

tradeof f be n signal reception ormance an tter

5 shows a photive pilott Bxdloi fiot espahﬁdaembmﬁmmcé?mﬂ(membbdamanhe mlta)ral\bet«mm

active pilot Ec/ fo a speC|f|c enbodi mept .. For this odi ment, the

i nterval befcepl otherGRMA chemnels ieMR 1asaniserien @35‘011‘238 lo isthefveche

active pil oty / l when
the active p| ng% P@E@?ﬂv\el n GSfEi&}d_sjwl}leﬁ?n %%%%ﬁpg%@g%/s%@w gggc(g)nds
when t he aciciz/éBpaﬁmeﬁaielpm sedigideevhen (A2 adtive-pildbt BtBp 1aﬁ»ptvmennﬂﬂetby—100
seconds when_the activ I 1ot Echg is_between proxi pately
50 seconds @%e%Ppr%ma@ﬁf de 55?9“5‘(5 Ve, e |a§n‘beePU\@é%°/}%lst Betweelas?g fas dB,
approxi mat e 3im3k mEGRP 5056 SRR S8 ! dckTe gﬂbphcﬁséé Belvre ngetswoens dB, 1q0 dB.

FIG 5 sho |c e od| ment . neral, any nunmber of ranges of
pi | ot Ec/ | oappadrimatelyn6y sbwndefibeadhe a¢tdreq:alolt| EcﬂugebameeheﬁassldeatEﬁG %ith

any scan rate. [0044]. For |ve wirel ess devic esi t he incurred
by the scanShoss &ing io cpyQRitR e8| Seneal 286 TR P ?a@agwf PRt %\Lﬁlﬂe&f
reducti on 'Hx i"é‘ﬁaﬂ*dtma@ﬂwﬁﬁa%vdff&ﬁﬁgmﬁ%ﬁ?%f5 rre calculation is

dependent on various factors s Ion of the awake tinme for
each assi gnfi@dglagi ﬂi“gr 8l given( wirclehe detiod déShgrt, itheedqst (Rurtetidy thowomts affothérne

needed for h s whi ch i ncl e tine to unethe RE circuyitry to a

new CDVA chGiEh chipe SHEaX %W%@%&SW@O% {oRdy c@PﬂB%@ﬂé%ma#gr@ﬁ t he

new channe 3)

bet ween sca!%esw((()ef "gﬁeﬂ i ¥?ﬁ§ﬁ%ﬁ%nﬁ@ﬁ?¥%§%%g r% pf}?actbgzsullgﬂtargépgiehs and

t he scan r atwstidroof thh amake tngefor ea@yadame@bwﬂgslobeﬁetﬂe shot &N tlmégc(ﬁ)‘ theet ween
re tion perfornmance. I n one

pl ement at FBATSOL HF SS9 aE ACk SR Rtibh K A the Bersad s PAACHEERGN t o
perform a SE%@W%DWE%eP%&W@% perftn bisBBEh fSr bast&htloRs bRGhe hiwCoUNt S
channel, (3) the slot cycle for the device, and (4) the interval between scans of other
CDMA channels. The number of pilot Ec/Io ranges and the scan rates for these ranges
may be selected based on a tradeoff between standby time reduction and signal
reception performance.
[0045] In one implementation of this scheme, a “fixed” timer is used to indicate
when to perform a scan of another CDMA channel. The timer is fixed in that it counts
the actual time that has elapsed. The active pilot Ec/fo is measured and possibly
averaged over the prior lifetime of the timer. The timer is set to a variable initial value
that is determined by the active pilot Ec/lo, e.g., based on the function shown in FIG. 5.
This initial value determines the lifetime or duration of the timer. The timer thereafter
counts down., When the timer expires, a scan of another CDMA channel is performed.
| An idle handoff may be performed if a better base station is found by the scan. During
the time that the timer counts down, new pilot Ec/Io measurements are made for the
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the actual time that has el apsed. The active pilot Ec/lo is neasured and
possi bly asivedgseistetion. Ifhan 1ild bandofff is mohperddrmet ethien rthe tinfehés sat e e Hew set to

a variabl e.initial | ue at, is determ by the active pilot. Ec/lo,
e.g., bas _eﬁntéﬂ ‘faﬁée ‘¥%W?%’LQ¥ Itllb‘?/\ﬁ(_’t}vﬁ Fﬁ{c’éﬂ@g_mél{"’fﬂ“éeﬁi i Féﬁre‘\%gwgem%%'r ni nes
the |ifeti p@hengtddsniiown &f Fides! bdﬁﬁﬂjnﬁ'ﬁﬁ@y bk "Bpaisb@ e Md 8EtiveCHlHt Be/ROWN.
Wien the tiner expires, a scan of another CDMA channel is perfornmed. An
idle handoﬁxceﬁ@@/@ggb@rrﬁﬁloffﬁb@-g-,f-Saiﬂ)etter base station is found by the scan.

are made 1 HOPTe HE. & 3okt FbuRRIM 10" R Y, Bhe’ heiion (AR P ©

performed, cidiedatd baetstdihs bascdin the sehon@nllubthitéd &l FIQ! e THe t@eivedetinbl t he
active pilot Ec/l1o neasured in the preceding interval. Although not shown

in FIG 5, q5dinks sgastivg mlet Bpfeksivsdhq gotivh basectigtina ipiinitellydetranined tleds a

ot hor 11 cainey Kool iiontie diithe hiiod (S0Pl RERS-BRR @GS "

i |l ustrat e¢hd acdivda sifnal §hdity €616tk 610)s ITheatceivpdalgra) qialitg mayaell mithiponet
Ec/1o0) for the active base station is initially determ ned (block 6 610). An
initial vaPhiswlfie sangey ef velues and greh 1988¢ sy hehwssedipted With ¢ Hifferepd|iaitiekd

based on r i lgna Ly 0 20 el i
qual ity rrar;/’gtﬁg'l Ieﬁ%l ]xf/uﬁﬁgarlls‘;gﬁieé Aségagnéﬁ?%gf lea{ er%ﬁé%ﬁ %)hlm vué}ﬁﬁﬂe??e {ae\r%lqgczg%lrgﬂange
may be assq@hlaty €fllsvib then delditbd.eTRtimenistsetto the/@latted il ivaliut (HlbckvalAye A

associated with the range wthin which the received signal uality falls is
then sel ectean ofpaothpidieqpencyeshangek fr eadidate hasestafigns jangeorpebakes14) . A

scan of an%k@?f{ﬁf’m’??}éﬁﬁééﬁ(ﬁ@?%? .for candi dat e base stations is perfornmed

after expiratiron o ock 616). [0047] In yet another schene,

the scanni fgn47| otlneyet ehdthercsthomne) the issanpéisf off dtbel CDasEEhamele peefofhadkd
signal quality for the active base station and further using an "adaptive"
tinmer. Thebpseden the mperiped signalnquakiby for the petive bagy siatiery and, frthes usiig & anount
det er mi ned« .nes f [ .S |s Qual s+t eceal i ' may
be di vi ded Q‘?laﬁ?%‘gg n%‘f@?p?“%d@ﬁlgféiﬁda i 1?5%%?%% '%rea%ﬂ%%g@éf F%@ﬁé%ﬁ%%ﬁ?f t he
active pil dbtefrhifnkd blyahd feceived Bighaloquaditye CTRdrecaiRg® sighdlr quaKanmlae be sidded ng may
be perforned if the active pilot Ec/lo is between -8 dB and_-16 dB, as
descri bed aNevalEpl rangstwind soaEng ey bemerfomppdhnly if the setive piledic/lodalim

(2 Br oG PRt 4ol DERSAL 50 USORHES U5 3612

adj ust ed b¥EcHo'abeiebe -8MBIahd tDa 1B, 35 deiceibeil Abevdnd Kiwvacii Teblpill ofhdc/ | 0
measurenent. When the adaptive tinmer expires, a scan _of another CDVA
channel nayd#givedinesingy to an (e.g., predetermined) initial value. Thereafter, whenever the

active pilot is measured (e.g., at each assigned paging slot), the adaptive timer is
adjusted by a variable amount that is determined by the active pilot Ec/lo measurement.
When the adaptive timer expires, a scan of another CDMA. channel may be performed,
and the timer is reset to the (predetermined) initial value. The timer may be adjusted,
stalled, or reset if the active pilot Ec/Io exceeds the high threshold (e.g., -8 dB), but a
scan is not performed if the timer is adjusted and expires. '

[0048]  For clarity, a specific implementation of the scheme with the adaptive timer
is described below. For this implementation, the initial value for the timer is 20.48
seconds. The active pilot Ec/lo is measured in each slot cycle, and the timer is also
updated in each slot cycle. The timer is adjusted (e.g., decremented) (1) by one slot
cycle (i.e., Teyele) if the active pilot Ec/lo is within an upper range and (2) by four times
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and the tiner is reset to the (predetermned) initial value. The tinmer may
be adj ust efile slot cadlb@d,, DT, [ 38 theidctivhpileicEd/loeis prillon alowenrasgeedlis upper hi gh
threshold (e.g., -8 dB), but a scan is not perforned if the tiner is

adj ust ed auradg@miyrmdefﬁxﬁﬁ%]bd:ﬁomc+8ad]3tty ~13 dPeor HE&IB h’p;l>errl%111':b°t jmwshthef t he

h th th d t at
tsﬁeelrrﬁl }tN: a]IO“\%?a\:ﬁ‘gea I vetﬂ?tﬁ{lﬁ@rbel ?igﬁq &gﬁh oF Tﬁgdgct#%el EB#ot c%c?l IOO:’IS
measured | ficRflledbtbudy aie%ma%ﬂ@%x ik 20.48 @écgﬂds i#BAcEde plloeBA, 8] Of

cycle. The't IS a uste (e.g., decrenented) (1) by one Slot «cycle
(i.e., Tcyfdycted td h@mthln te 1mp|enranEe/eWcr3n Emwthamhlmeaq@p@} bwfareg‘éeatmler( 2) by

w thin a oS 1 dmer UL pae T hagisoE e P eERte et s o
;jé?)t gB_ lgr déw@tgglp}hf P&gieil%&gg%g chfie melaﬁiﬁ@rﬁeﬂtatﬂﬁﬂl f .%@%@%ﬁg{ﬁgmﬁ ﬁgﬁe;rr ;rg;” 13
woul d expi expiten b2Bvet8 SEX emiti20.48 stzmﬂac:ﬁ iheacpive pﬂotBE¢/FDﬂus‘ma’rdetae‘®Eaatllet o be
within the u nge ever tlrreth it is ured before the ti

oxpi 1 o5 THERE TSrONBeaE s Fe s raoaibintl The HETRS TR\ AATET BIPG 1 o | s
det ected ! @ mdgMe blbNEYRELs heF thad fr%@fmﬁé&fbr@iﬁ@ﬁéﬁ%ﬁféﬁﬁhtsum" the timner
expires. The timer expires between 5. 20. 48 seconds if the active

pi | ot Ec/ | [90#9Lict G T Aashavesthe logeration hﬁth%mi&phmmer &orgescenrie nwhichnee
when neasufed. ,.The.ti never_ex acti blot Ec/lo is
hi gher t hafeatY %Bﬂ%ﬁ@%ﬁe‘x@ﬁ% Ppméﬁﬁﬁgﬁ%ﬁ%e ent @iﬁfnﬁzf’éﬁwg‘l{“%hoﬁs t he
oper ati on ﬁﬁshl ) ARG aRE bivEcfddR2. é@gec par i o-bseWiTR irh&iGs 36 th 0 .48 ' ot

Ec/lo is thé upper Tange f t eentf”l‘”"ellf time of the tiner.

this exanplRonddif tihOb. G Chéh 415t gycﬁeﬁthéﬁzﬁﬂ&dﬁw(%vgéﬂot Ed/1& iSfbasule ' rrer s

set to 20.48 seconds at tine 0. 'In each sfot cycle thereafter, the active

pi | ot Ec/ | Getesninebseewitiindhe mieﬁfamgaeﬂihé t)mbﬁlsvmmsfﬂamrédmtedomﬂ“ 28886 The
timer is thus decrenented by T-YII' = 2.56 seconds in each sl ot cycle. The
timer expi seeends intdadiesldDcyble. (Tlte Whtrexpes 4Blime 2048 pr affer 20ck8rseobnd@NOAher
CDVA channel may be performed at this tine, and the timer,is also reset to

20. 48 secoffdB.oljapeRen GHMA ¢fanadl gpay bﬁ@eﬁm% dRsotime nandathg FImerds alseer f or

a scenari o active pilot Ec/lo is within the | ower range for
the entire" ‘?Cfte b% 5 dit(aﬁe timer. Again, the slot cycle is 2.56 seconds,
and the ti[0®60] s SIHG 178 Hbwidhs eparatisn of tHei adapfive timer éachshatio @y ohich

t hereafter, the actjve pil.ot E{/I0|s nmeasured and deternined to be within

the | ower M&rRfEve Tlet Beffarisveithindhe (oweraimpes &or By wptirolidetane of tho imseconds
in each sl @b,inCiels %&\i&l@ 14 3 BB Sedohil, 20T 18 tithéE st 16 2048 seBdR at Bk D, SECONUS) -

A scan of a ot her
each slot cycle thereafter, the active pilot E¢/Io is measured and determined to be within

the lower range. The timer is then decremented by 4-T, .. =10.24 seconds in each slot

oycle —
cycle. The timer expires at time 5.12 (or after 5.12 seconds). A scan of another CDMA
channel may be performed at this time, and the timer is also reset to 20.48 seconds.

[0051] FIG. 7C shows the operation of the adaptive timer for a scenario in which
the active pilot Ec/lo fluctuates across the two ranges during the lifetime of the timer.
Again, the slot cycle 1s 2.56 seconds, and the timer is set to 20.48 seconds at time 0. In
the first slot cycle, the active pilot Ec/lo is measured and determined to be within the

upper range. The timer is thus decremented by T, =2.56 seconds and has a new

cycle
value of 17.92 seconds. In the next slot cycle, the active pilot Ec/Io is measured and

determined to be within the lower range. The timer is then decremented by
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channel may be performed at this tinme, and the tinmer is also reset to 20.48
seconds. §0D51% 182G seébndshpdhat Haewpaliabl 0)68GEcdde. dflimpinexEsldtioyele, ther a

scenario in which the active pilot Ec/lo fluctuates across the two ranges

during t headtivé piloyiEc/Iif is i@siredrid detdgting totbleaviglio theoypleerange. 2Thétimeciands,
and the tiner is set to 20.48 seconds at tine 0. In the first slot cycle,
the acti vethps fesrermented by sTppadiibetpcands andihap ginsatvalee pESWL spsords.nn thepper
range. The tiner is thus decrenmented by seconds. and has a new

T~ ~, = 2.56 ds

val ue of 1mEx9sloteycindke agtivemilet Befq is spegsured and deterrpingd to he withinghe kyraro i s
d and d i ned to be withjnth . _The ti i s, th

Gocr enont cdngy” Th el sgfin Moolshled $37 Lot o AL Soondeynd, et Borg

seconds. Ip.the next, slot cycle,. .the IV | Echo.i sured, and

dot of m nedSIREN Pt PR S0 Ftor kB 10.2) soebhay, A RERRY HiEhECG by
Tcyme = 2. GOMK eRAER] ﬁﬁ?b@?@rf@f_ﬁ[&%ﬁﬁé 8e OfndThd BmSLHEABES to 20148 ERondiext sl ot
cycle, the active pilot"Ec/1o is neasured and determned to be within the

| ower ran@52IThe As shown by Hpa¢nanpdasrio f8RSe d AbthranghTes Ge-adaptivetivercisnds and

ires. F hi le, t ' ' ' Q. .24 f 10. 24
ceconds) . Moaesioof B in ieaniinalty (.8 Blenera Pte 40 Rebf . ana
the tiner fisey#IBS adtfredflod BicABGPWUGIn the @Qﬁéi']rarli?e. sTeIBYive it idpelies i n

FIGS. 7A through 7C, the adaptive tinmer 1s allowed to count down in its

nor mal nan(eeshqrtened) whenaverataetivemilot Fe/lads withinghe loyess rangenelhis feselffainact i ve

pilot Ec/lo i | t.hin t upper,.ra .. The.adapt iy, Laer .is (or
shortened)avﬁ%é]ﬁ\é\%/%’?g t%eéﬁ)%%? v%aﬂplﬁrl gf?%}:ec}?%e ‘I%g %@ﬁfﬁh?{@ Fsowdlggﬁrag%;%d Thi s
resul ts inend@ng&aiy theiMIBROSIfoRmpRE, CPtid dehtidd of Hifstinecef tRhdapimatimapnl ity is
degraded and endangering the NMER performance. The duration or lifetine of

t he adapt i depcndansonithe acteiscritnt Fic/lo menpiements wbiamadodurngbe niagnedareings

obt ai ned duyri ng.t assi . pagin |l ots.. F ernore.. the tigmer,..i
adaptive t O%hngﬁger%Fe’g@ﬁgPﬁ?ro S%lagﬁ%? %Chéhet fu;{lr%j?lef 88?%??% aggntﬁ_gem%%j ust ed
in real tigwah@sesh 88 ddfigteduin’ RAL tikbadasal of AR¢lichireitSchathd condlidhs,v ETHel Mer
may al so be viewed as performng a running average of the active pilot Echo

neasur emenddaplivel timey ey Asaibe wiewed 2s performing e punyeg aveags pbthavetivgpileict i ve

i | / i abl e..d i on, f he ti i
Plexi bi 111 bt RrBNpaE fg hiGa SEhARaF gf i pehac? b Epld BReaclle el
st andby ti BE/lo.[ RORY]lcabd ihd VRiaBlATRIRS HNRAindR phdvises flehilliiifydH gl tfédeofthe

adaptive timer is updated in each slot cycle and expires whenever its
cont ent i sbeteeen Hignal rensghien paformanes andpradby Hme. duration is thus quanti zed

Py e L oS4 S ol SHE Tl SPPRL ekl A e YE, el MR koo

vpdated in each slot cycle and expires whenever its content is zero or a negative value,

The timer duration is thus quantized by the slot cycle, Teyge. For cdma2000, the slot
-cycle typically ranges from 80 msec to 20.48 seconds for SCI of —4 to 4, respectively.
If the slot cycle is 10.24 or 20.48 seconds, then the timer cannot be shortened to 5.12
seconds. In this case, a scan of another CDMA channel may be performed in each slot
cycle. The timer may also be quantized to a time resolution that is finer than the slot
cycle or not exactly the slot cycle (e.g., by waking up earlier).

[0054]} The above description is for one specific implementation of the scheme
with the adaptive timer. For this implementation, two ranges are defined for the active
pilot Ec/To, and the timer is set to a fixed initial value of 20.48 seconds and thereafter

decremented by either Teyqe or 4-T,

e 10 each slot cycle for the two ranges. These

initial and decrement values are selected to obtain the desired tradeoff between signal
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If the slot cycle is 10.24 or 20.48 seconds, then the tinmer cannot be
short ened t&aeﬁthperﬁJemamEandl staﬁdbiys:ms@thea imtizinandf degnardue valiBb/ayhdsenel  may

be erfor [ ch. sl ot cle. tiner, also b dtoatlne
r esgl ut i o ?B ?@%Sﬂél‘m@'}h etsﬁ%peﬁ GIEG m&?}’&oﬁ i‘?g?ﬂﬁaleﬁ’ﬁ%f‘é}l CE cycl e
(e.g., by welgem Rl Valuk: ah P ﬁém Wt ViRa ¥ B8 CIiRbA T0r {18 defive 9{1&

specific i npl enent ati1on of the sc the” adaptive tinmer. For th
i mpl enent aBedin, antwach mngemagbe aswkiateddvifloanyt desreamsnt yveluepi I ot Ec/lo, and t he

ecr ement ol of (e sorp ol B/ e yered 1 SEHSPOR G o BB o

ranges. Thegfhe tind.t Wien 306h Q@e&&%s&ny MeiempRytimet Al B Iﬁ&lﬁm@a h &

desired tradeoff between signal 14 receptlon performance and standby time.
QO her i ni t bfbevarall wager Bnere entbddismentythy ties ds rebet to helinitial walueivehensvenitheni n t he

f th th {l b t
o el vardire DR CRORSEreRds TRaHge iy belde iy et OFelats SEphRo;
Be/l o, and I @dihéraRRR RNt P RAQGE %ﬁ&i ﬁ"et mo@aycréﬁeﬁ@mheﬁfe&bme aA@PS5] The
active pilot Ec/l1o may exceed the hig eshold (e.g. -8 dB) sone of

the tinme. pﬂehEdicchxcmdsethemlgbﬂuaﬂmld tﬁmsmmas\kbe teffnetmﬁw@}am AeENIIpEl at ed

I n one eyer nme the e to the
initial valaﬁ’ it 3r?é§\\lf\@¥gt%erese ‘““’Sgbg?‘le&t nltﬁcyqto Q%ngrﬁi étf’? ﬁﬁ]le]éé%o! d.
This has tfaecreﬁlfaﬁea ?fthéi%ﬁiél BGpSceieia &k ond ﬂoﬁ@fﬁlé)%h&{é%@ﬂﬂfé%&ive et ti mer
Is stalled (i.e., decrenent ed) whenever the active pilot Ec/lI0 exceeds

the high t tﬂcég hs)fcdmdmﬁsceaﬁibemh thHQélOéd f Ehis h@$ ﬂtﬁefrf%wt ntjelst@@shng ﬂt}‘} uppgt bei t
not as long as resetti e tij n r enmbodi tlrrer S
decr enent egm@ﬁ 1‘thgc“’:f('ftf’ggl eﬁp%fg%ert d@ te’é%q G lheélv The
active pil ¢fowekes, laOfrdgueh@HSANt nexﬁamnb@@f imbqiauwpﬂﬁmwo eddibds thetigihe

ef fect of extendi ng the upper range to cover all values greater than -13 dB
for the exdalpsholdieven iflihel timpsie npdatesmndesxpires.f Thesspicsd tmanwiosldisigeyer f or ned

if the actiye pil ot Ec/ exceeds the thre IL.f the.,ti.mer is
updat ed and°8 %\ Y g8 ﬁéﬁ%?ﬁﬁgﬂ?ﬂ' rl?\xg%%mfeﬁ’%%o#c%o %\fifn?ﬁl% @‘ cdigh i n
the next sl@bsHolt ! Bhe ddh ﬁ*@hﬁ@iﬂn&?al@b botpdatdd i@ dierinsanetsow t he hi gh

t hreshol d. The adaptlve timer may al so be updated in ot her manners. [0056]

For the twd0856frer lfméle@tvm’amm-h@seé@m scleszieasidseatibed @beve, thetimenused tosed to

t f oth b based.
condtt 1 ons Higgse st B ot Iy BiBnsls AR DEdeteh SEted, o T ie BGOSR e as
not ed aboveimel AfhyteTBdet BBY eadh SOaST  CBNA afidnBEl, as haedabdvd. OrR thaGensf at i on

on anot her CDVA channel. However, the tiner may continue to operate
(i nstead oklspdeneset afieta kandeffip adwye saticsroneanegiey §Miochannel. However, the

timer may continue to operate (instead of being reset or stalled) after a handoff to

another base station on the same CDMA channel and may be adjusted by the pilot Ec/To
for the new active base station.

[0057] The wireless device can perform a scan of another CDMA channel
immediately after the timer expires, as described above, if the device has all of the
information needed to perform the scan. If such information is not available, then the
wireless device can wait until the information becomes available and then perform the
scan. As an example, the wireless device may perform a handoff to a base station in a
list that may include, for example, the active base station plus a small number (e.g., 2 or
3) of the strongest received base stations. The wireless device typically performs such a
handoff prior to its assigned paging slot in order to receive messages from the best
possible base station. If the wireless device has just performed a bandoff to a new
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anot her base station on the sane CDVA channel and may be adjusted by the

pi | ot Ec/ | actifebast biatiog\hacthe devibagay sbelidve turrblGysthmihforitatien &ashaey ce can

perform a z)gan of, angt q}er CD%hannel i medi ately after the tiner expires,
PRch REstem

as descri bOdSaHBNI: _ EOREEP BV RSt fof R PP iOnREYIREAD fe8ddEnd o
performt h%la%g,%%%éﬁysr%ﬁh%ﬁlélﬂ;l%%g& 4, %ngi é%oéng%égﬁéa%m ;‘Fﬁr tﬁé‘gé\v bhg stMons! ess

devi ce can wal't el tion cone al | abl e and then performthe
scan. As arbSisccasumeepr bl eofthiseinfsmation imay bayegidf for m scanasfafdther CRM#ase

station in | st tha dnclude, fqr exanple,.the active base station

ol us. & sralchashRs W@l Qoo walaying} Bl Empisy B oA BES beDEe BECUTUR | ons.
The wirel esg, gemi Ofhil ¥itba@dtoh &aﬁ@gwgy ﬁygﬁa&edhﬁmgfsimmgcwfogedfn%foo@.ss' gned
paging slot in .orgjer to receive sages fromthe best ossl bl e base

stati on. | fThelvereléss dbwss catething podtpmejthsicap forfanerstad cyclh afidofuch adhandaffw 15

active bas tio t hepn the .device nmay. nqt _have_current system.i nformation
forI f\t/he ne&pgﬁs; @’P%{W“@%SS gﬁ‘é‘ﬁe \gﬂtﬁﬂs%ﬁp&e%?me%eaﬁ?%m . Ierﬂ%" |
confi gur at i Qhte{iondlie %P@&%us%@s%ﬁs (é.g.,eﬂh'@ﬂpé( nERAGEd néuicﬁ%’a?{ﬂ%gﬁt, blh?é;te ofind so

on) applicable for the new base station. Since sone or "a

i nf or mat i orsystayp ibformeiets dné so @nyc The dfnea nwtytheropEBIAl inctie moeinal mmneniend| ess

device waits until the. information.is obtai ned before performng the scan.
b 4R ROT RIOBRE nEiep

This i nforrFﬁPil%W_r%‘ﬁ?PSftWF givyepn the g R %t cycle for cdma2000.
The wirel es{@ﬂ%%v' CRIGAS shdtiSa BRI RORSILNG A OhrofR8 800 br S¥khife 8fHep! such

a handoff. " [0058] The wirel ess device may transition between the slotted
nmode and t HeDM@nchaghels fardandidatetbase statidneuThe edaptive tigeer ig set thuan indiahvalnge ch of

b oper at oo LHE FEPHED itk 8indk <EBRnGRot & meAReTERR s R et ne |

sl otted andCppIx eh@hbRGo RS TLIotO8H] Hithe aBswdONSna, IS Bldcess ?ﬁ%eﬁmt ation

of a process 800 for scanning other ° COVA channel s for candi date base
stations. THecka¥fimid\the wiinetoss devieegoasdo aleep.nOthenivisead pidot edloymeasptemtgt

d k 810 A t I nat.i ' ther. th th CDVA
channel & 1 JOLERerEs bede e 4 et ikl oF s 1R metivt, BRFBAS exsftacas 1 o
bl ock 840 apgh thesndid 6LESSs dBY) £2a888Snt s bRRR 826 BRI Gimér R} ¥ (E§/ 1 O

measurenment “for the active base station is obtained (block 816)° If the
active pil ohaifined abitceudsniavaii, §P) ddereashitdddby eneglot cy8legl By, @ soise other ned i n

bl ock 820, then, the timer. may.he (1) intaiped at the current, val.ue, (2)
decr ement ed By D Ereds dyrorgial valpe) o AR pPeBHL Rois RGNS RepaliSt, 1o
the initialofvidlw@he Amet 4hayH BEapAGteliNEBONREIRENBEVIERRDE to BRUF Ml SRas f how
the tinmer nmay be updated, the wireless device goes to sleep and does not
perform a frequency scan (block 840), If the active pilot Ec/lo falls below a low
threshold (e.g., -16 dB), as determined in block 822, then the wireless device performs a
signal recovery procedure (block 824). Otherwise, if the active pilot Ec/lo is between
the high and low thresholds, then the timer is decremented by one slot cycle, Teyce,
(block 828) if the active pilot Ec/lo exceeds a mid threshold (e.g., -13 dB) (as

determined in block 826) and decremented by four times the slot cycle, or 4-T,

cyele ?

(block 830} if the active pilot Ec/Io is between the low and mid thresholds.

[0060]  After blocks 828 and 830, a determination is made whether the timer has
expired (block 832). If the answer is ‘no’, then the wireless device goes to sleep (block
840). Otherwise, a determination is made whether the wireless device has just
performed a handoff (block 834). If the answer is ‘yes’, then information needed for the

scan of another CDMA channel may not be available, and the wireless device delays the
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performa frequency scan (block 840). If the active pilot Ec/lo falls bel ow
a low threahdbdoreeslet cyctel ndlfes ta%ledpt(slbak 18¢0)). | Otelr@izl, Bi83Ayirdlbsarietive

wirel ess device perforns a nal recovery procedure (bl ock %ﬁ)@g
Qt her wi se, PeHforpRe sgar iof enpif Plb@g%%lcé\amsel elonle 836), renstsring Himsd 810),
528y 11 ¢ hBSAERR i WEer T anh T A SRR R Bln 1AL 840, Hffiess 01 0%
determ nedrehnndjﬂodﬁdxcm@) and decr enent ed by four times the slot cycl e, or 4
Toyne | ock 8 I f the active pil ot lo is,bet t he | ow an
b eenol astUBBO6oj e Oeshons gotebens glosris Botor dosming: pbrATPaitorL e uner her
the t Ky I

e i mer haSamdtil gﬁ%ﬂ% (B 8%%2?1“: C%cfﬁgﬁ%?uﬁi%?"vqf ol apfBf¥ timcPN1sdi NG i 7 el ess

devi ce goes rw se, a determnation is nmade
whet her t hinitisll velues(s.gd @0idBescharsls) (fdock PEYf emdrie mrﬂassdtn‘vice(meps nBBee. | f
t he answer

t.h f { d Ih CDIVA
channel "Zﬁl‘yaﬁh@\? (2 Egg;eg“e?‘gﬂn%‘gl“% p&&ﬁgﬁ&%@i{gﬁf@i@) dél?gv’ mleg ras can
for one sl RbeiG¥E ngng;}ggaﬂ@gﬁeésemﬁ{eﬁ@ﬂ cfb%ﬂﬁi; nng@ ctiGh BesMifon @ok&kvm | ess

device pertorns anot her CDVA ock 836), resets the
timer (bl oTke &tayed signd quabty mmsmeampt fllls mﬂmmdmﬁ of multipde (er@qﬁmr)adngdsl ock
840). From bl ock 840, the progess rns t 0061 9 shows
a generic ‘6‘8@&5‘3%6"?18?& ‘gﬁ%‘? If"f’ﬂg%f %‘g‘dﬂ?&g%&ﬁ)}anﬁ}ﬂ {angg ?Veé%l i dat e
base stati Ib’@sﬁm@%uﬂ&nén@%aﬁ@@@tg ViRIdv 186 dBThﬁd% He‘é@v WRfy BeSpetRimb@ifan
initial value (e.g., 20.48 seconds) (block 910), the wirel ess device

sl eeps unt fhe redeévedraigal qualite mqaﬁmementgfalls withinkhst raag%l Baddoipthg |r¢tga191n@t )

(bl ock 912%?_1 At the,awake Ite @l‘ |vd% ¢ Ilt%Ié asurene

obt ai ned 1 BPEHEE e, 2Bgeirdc vith gn¢ oyt (i o VEREHS! Hch
quality ”E?x%gfe‘%ﬁ?él& ﬁ1ghér5m‘é/h§|ﬁéﬂ?exﬁ n@alﬁs el EdrRlAy( QssBeiateiOWith AdMM@RSHt Of
measur enment val ues; and this range is determ ned ib ock 916). Onhe range
covers th evaluwhﬁé seuseethe iimenata espife iy ;progeﬂsnwly gdBﬁlmQa duragpgm alTheecovery

may be perf ecei ved. si gnal nt falls within
this range algehg r%ﬁﬁ‘i‘l}%en‘&lthlp%& VCBI © i r@ﬁy ’Prgnﬁ’?tf ferent
adj ust ment fafl'l@'ml@eleéte&i (FROPSIZI tiRe tRAGJESES ‘é@h&’te@'k@hﬂ‘k FRARY! RifEhental ues
are general |y assocjated with adjustnent values that cause the tiner to

expire in palty@w@s@m@lleyendmfgcearth@rmlvcdmnaldmhtwh@asumm(hi@qwmm ue for the
ith h, t t
Lange, Pl Ch o SE B LR wFh B BB st

val ue, Whi § answél€ip ens efhbn gb frocesk SARIY 86 bRR0RD, OHddrkiss, AasHhRIE 1s(b| ock

920). [0062] A determnation is then nade whether the tiner has expired
(bl ock 922yadg whether information needed for a scan of another frequency channel is available

(block 924). If the answer is ‘yes’, then a scan of another frequency chamnel is
performed to search for candidate base stations (block 928). Otherwise, the wireless
device waits until the information becomes available (e.g., by going to sleep until the
next slot cycle) (block 926) and then performs the scan of ancther frequency channel
(block 928). From block 928, the process returns to block 910.

[0063]  Three schemes for performing scanning of other frequency channels are
described above. Other schemes may also be implemented based on the description
provided herein, and this is within the scope of the invention, Furthennore these
schemes may be implemented in various manners which may be different from that
described above.

[0064]  The wireless device may be provided with zero, one, or multiple other

CDMA channels. The wireless device may scan the CDMA chamnels in various
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the answer is "no', then the process returns to block 912. Qtherw se, a

det er ni nat inaindrs  IBSiR whbddigent, Bhe ik iommaiaaded fogralleos mnomér amarher
frequency channel is available (block 924 I f the answer é then a
scan of anehaseelss (HYe diesy ramnhnspt ﬂ@orpme@ onsibarachve BFIOfc Fl:cPft e base

stations (Bl ﬁ Ked2ive, %&L}O’%ﬁt@e Hollf ¢ g‘gﬁé‘s' ?Eesw 91%¥ &&né’éaéah cHbh of AR

i nformati on ecorres avai until the next slot
cycl e) (bl oftkr @POfAachdnthdien Tberofthrmrtﬁ)h/ﬂﬂechmmalsaﬁa;abetoh@ared ped) seloatyd ddrannel

(block 928). From bl ock 928, the process re to bl-ock 910. [0063] Three
schemes fo?caﬁ%lflgdﬁl ﬁ?%ﬂgﬁlﬁﬁ‘?rn ]6%‘%}"}‘? ﬂ?@‘r%tg W4 1§ FRSlsmay EL ‘H’g?&’ri bed

above. g é%ﬁ&%r@fmzfpﬁo@béﬂo B?eab&%cﬁ'f? Bbehd ﬂh 28 chifhefle Bl Rirke

provi ded herédin, and wi thin the scope o e 1'nventi on. Furt%erm)re,
t hese schédesds nay thea suapltherémglmst-nanlqngrdthmscmmﬂmlhzmw the tdnén‘ er ent

fromthat described bove 64] The w rel ess I ce d wth
zero, one, Sy FRP Bergmbe me@w}ap%walﬁm Iglam%%vﬁéf: Ehbet F}@é can

t he CDVA Ca?;ﬂ‘ﬂ S , i's
mai nt ai ned razlfﬂ IEﬁP%ﬂﬁe o?%bé%(%ﬁ\%m Lﬁ)dﬁéﬁgl%egdfﬁl S tlérlgin(St de%Ereeh{Se;'ﬁﬁ'r and/ or
updat ed bassdlooothehénfanhation ghthined For the, asamatelckﬂDMh;edhahelveFthmﬂe,r t he
timer expire the wirel ess device cap .scgn on annel s.
The ot her CEMIERE TN B 18y b BrclbPBUPLLTAINS SPdDEeR g, * ettt
Sequent i al gl%ﬁ?cﬁ deéiﬁﬂeg%gct}ﬂ'@gﬂot E8fo BlehSirehld oGRARASLS (IR ¥hRfel. ABKE,

based on the pi measur enents obtai ned for these channels. The
vm reI ess OBNAsheanel nugrvescamed Whehévghils asspainated fignavekpiresCOVA channel

whenever t expir t her, enhodi nent, one tiner t ai ned
for each omﬁt otrﬁber M@%ﬁw nqt?’ﬁ%rprmeﬁ)@es@tmg’ﬁd? at ed
based on aB&de‘é?ati%hé & wHRBSHE %H’@Rﬁssdev%%éﬁf d&tideto Haﬁfl@ﬁf MRt 4RI @ﬁdlﬁrd for

the associ ated CDVA channel. For exanple,” each tiner may be set to"a fixed
initial vaiwﬁm:hamdatfhrmecaﬁ bysteress, lmayedbebgsedaum alrlié¢ handeffimisg-detgingri iBw by t he

pi | ot Ec/l asur ene ai ned. for th t, chann

be. scanned PHIGARY By TR Sah 0 Badang o sap e PRS2 SR e Ve S RoPan ot e
CDVA channgd sy a6 @S Ui Shek TRarOthe R e SARMBIRY. €Thidassoudt & é4118 tﬁé’hXﬁHo@ﬂ" the
wirel ess device may decrde to handoff. A "handoff penalty”, whichis a form

of hyst er epémaltyrmng niy heselgnetionanfdheladtiye g6t Eglaag- pongi ng. The hyst eresis is
I mpl enent e recyM £ i acanld tation to hav L | ot /10 that
is some arrgqpﬁh hi 3‘#&# ]{b%gﬂwﬁ fd o&ﬁtt%ﬁ)a&ﬁpgﬁae@ %ersu‘srﬁcg Rﬁ?}ﬁéc/ 1%3 IE 9ed the
handof f active pilot Ec/To is between —16 dB and —10 dB, then a handoff to a candidate base

station is allowed if the pilot Ec/Io for the candidate base station is at least 2 dB higher

‘than the active pilot Ec/Io. If the active pilot Ec/Io is —6 dB or higher, then a handoff to

a candidate base station is allowed if the pilot Ec/Io for this candidate base station is at
least 4 dB higher than the active pilot Ec/lo. The handoff penalty increases linearly
from 2 dB to 4 dB for active pilot Ec/Io between —10 dB and ~6 dB. The function
shown in FIG. 10 has higher handoff penalty for higher active pilot Ec/Io, which
discourages handoff for higher active pilot Ec/Io. This characteristic is acceptable since
the received signal quality for the active base station is sufficiently good at the higher
active pilot Ec/lo. This characteristic can reduce power consumption while keeping the
wireless device on a good base station.

[0067]  FIG. 10 shows a specific implementation. In general, the handoff penalty
may be selected such that the desired handoff policy and the desired tradeoff between
power consumption and performance can be achieved. Performing more scans may
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penalty and may be a funcfion of the active pilot Ec/lo. [0066] FIG 10

shows a plREulPh thbR a6k fo 188 satidnsV@ GHé COMA 6hftinkR! The/mbdoft pertalt
active pilot Ec/lo is between -16 dB and -10 dB, then a handoff to a

candi dat e Pa¥ e sgleglefldn dceenty prpREERgef on fiEcquragst such /bebatigr. the pebdlti M4t e base

station i | tl ' active
pi l ot Ec/ F%&ngfg%%ﬁgggﬁﬁ?%ﬁgg{hmf F@%@%Eﬁ%@éﬁfgﬂb Iggésgtﬁeg{uégﬁoetﬁ%gé%ﬂgt ation

i s al | owedforr fhanteffpitb dbasECdthtiorsoon tthe Saman@DAdA eclhasel. StHiis anay Simplifyl east 4
dB higher than the active pjlot Ec/lo.. The handoff per%ty I ncreases
linearly iRipaentation andplypmngses g digeipinpiien egainsh hgrdadh basasifiens g -6 dB.

The functi | .G 10 has hi gher handoff penalty for higher active
pil ot Ec/l gt?ervgl?gﬁi‘cﬁl séglghrages handof f for higher active pilot Ec/lo. This

char act eri [)068] | s FIGcdpt sove s ispendfic ihplementetivedfsi gigadl guadery prdoedurehe
active base station is sufficiently goad, at the higher active pjlot Ec/lo.
This char att %y Wi"c BHbP P%’Eﬂ]ﬂ’@d F‘%@%@‘m’rﬁq Wvﬁgﬁﬁeegt%l%‘ﬁ? ﬁﬂ”ﬂ‘?@eat\?ﬁ rel ess
i ﬁeﬂ,ef?cbo%g&eaﬁl%tfme-thk%&g%sF it eﬂq@t@@ﬂﬂy@f $ R&E4th For the base

i npl enent ation. I n-general’, the han pena may be sel ected such that
t he desi r estativamn dohfhigiopoteytiamaighber e sisingch smabsafdh watdoweblockdudo). A

consunption and perfqrnance n.be achieved.. Performn e, scans. may 18

Cesul t i n FSRD AR AT & rrgsil el elfiels Biieets f%m%ﬁs@amgﬁﬁmws 3RBS-handof f

penal ty Iy eseﬁlﬁhel’gf1§§n&‘ﬁoﬁ%‘éé’@iatioﬁé‘&%%ﬁ&hh&f]ﬂ@ %ﬁ%&@&@viéé’?&f&ﬁrﬂav' or.
or andoffs to er

The penalty ase stati-ons on ot CDVA channel's may al so
be set equadothicr selweh fon tiet Yasefstations el dief Bigh pobantial acighbemkstaringhe widere CDVA

i scr s m nateeeh Sl doiTE 16 i Secodd sBhabils, tERiES s Jexiftel s
[ 00681 FI Gyep m@ﬁmﬁfaﬂﬁsigage%taﬂaﬁé ﬁf@ﬁﬁig{qogﬁspéo iRkSRR SN Bh ¥ent

procedure " 1100, which may be perforned I e signal fromthe active base
st ati on i sincoMgghisrddsitidessige, b Eixiendak Ngightoe diist corl0UivershbENgighkirdss byevi ce

o ghoor 1 8t achef thge SERERI blok, 11 08 Guis Csiokytins. Ben die el i Row | <
a range of%é%mrﬂgfass%s@htfar 8RB0 sfafbndin! AE ﬁi%hrlgdgz;ma:l Eg%h?%r l@s@%gmgta%id%ns- I f

this search fails and no base stations are T0 e wirefess device
perforns smohwindseawbichiosent by theastvebat swtisn vin dvee-the-gjh (YDA psiptading

nel Ohbor | hSLeutIRR, Rut el SR b RIG Blacks JLIEL (Lt Lt Secend

LV one B ) AoPAT W AT DESIJEALSE AL et o
parameters and over a period of time. If all of these searches fail, then the wireless
device performs a scan of other frequency channels (block 1118). If the other channel
scan fails, then the process returns to block 1116 and the wireless device refries the
search for the base stations in the high potential neighbor list with the wide search
window. The process transitions between blocks 1116 and 1118 until a suitable base
station is found or until the timer expires within a T30m time period (which is three
seconds) specified by cdma2000. If a suitable base station is found by a search/scan in
any of blocks 1110 through 1118, then the process proceeds to block 1120 and this base
station is selected to receive communication service from. If no base station is found
before the T30m timer expires, then the system is lost and the wireless device returns to
system determination.
[0069] FIG. 12 shows a block diagram of an embodiment of a wireless device 120x,

which is éapab]e of performing scan of other frequency chanuels. On the forward link,
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the active base station (block 1114). If this search fails, then the
wirel ess dew eemopefdreurdslick siganls frdmiont fog asebasé atations atenretdiecchby lan

potential neighbor |ist usin wi de search wi ndow, which is s t he
hotive basWERAPG% ToRed Spopeh A réuglexer \314) and exided 4o arenereck vk iﬁ?"%h

W rel ess deyece r rc f Qfyy ti t he
sane frequgzr?cﬁg cﬁgﬁ‘e |ujﬁﬁbﬁg%€s£§ﬁtg&§h % hﬁ?%% I ng d?a;n?erfgﬂ gar
par anet er sdanttonvats) thepecdive] signdliamed furkter a]hgmm‘s thé esm:h’ﬂmmd(m@ml foaoBtaint hen
the w reI e device p rfor a sc of .0 requen annel,s bI ock
1118) . If f4ie SRS ch wien M) *NAB, ot pPetes Blo . reetShl ock
1116 and t r | f t S s in
the high pgfsgl\r%f ﬁg?ﬁﬁﬁglﬁ%ﬁ E{K{ v‘\?&hhg‘ﬁ Elga?{g?i ﬁﬁm@% Eﬂé‘? e}Il%H}ocess
transiti onéerhmihﬂvee}hdd:th oékéecbd%l%@oﬁﬂh&ﬂieumeﬂdavas and dedolles thaslemodulatedon i s

found or u he t.iner expjr.es hi naT30 time erlo whi.c three
seconds) sg"%laflﬁtl @Goﬁgescéﬁ?ﬁé%géatalf % Q{ﬂcf’ﬁmge gﬁ’é“’é 01% & C?ﬁ‘fagfﬁy a
sear ch/ scapigs kadwn &f thelhgcks 1110 through 1118, then the process proceeds

to block 1120 and this base station is sel ect.ed to receive c_om‘runi cation
service fr{®70) f m bieseovetsat link daa ftobed trafrafited hthimmdethrli’é)xpisr es,

then th t | s | ost I d to
et or m nat POHERb BB opIe THGH B ST PRIV OF earPish bl ibHteror o
wireless d b&%edlgﬁg chafiblzkd é;hdc%@e@ahsz éﬁred&?'bfyoe[ Hoagls ob) QQh@rand

frequency anne On the forwar 19" one or nore orward I’i nk
si gnal s fr conditivmedie. gplamphﬁsé, fltered,cmd fmqeenoe'aqqcombrtwl) by a tmansemibex wH12,

routed thr | exer 1214, and vi.de receiyver uri.t )
956 Recel DUTRS AR 18 Ehetf fineBfite MR ERE, | The wveRR slalar 5 et
frequency t}ﬁ?&l’gﬁ P}éﬁéﬂ B14the Haﬁ&ﬁittéﬁ%asdn%ﬁh IQI@tJ S A18hordibgid dtfimst he
conditioned signal to obtain data sanples. A denodul ator (Denpod) 1218 then

processes (W78 , despriedlds]23Wdiseststhd bp@'atmﬂe@:ﬂmmom; progsssingnuhitd atithin the

denodul ate he dat a | es ovi d nodul at gd data coder 1220
fur Cher - dePELsP d51ii5s & RIFRIREY SO d 28 S0 Bt SrRge i By e A G oded
data. The ?65@&:??&!1&%1-9&5%@%&&@Etﬂhtﬁ@%eﬁe@éjdéi@&oder 1220 is known in the

art. [0070] On the reverse link, data to be transmtted by w rel ess device
120x is {Qﬂﬁ'%]ssedf the. wirglessalwite it mt thel ldiastade (apg opsating imihp siadied myodan

encoder 1240 sed hannel i.zed and spect.rall r ead
e oy P moReloed iyl TR ceudye 1R Bees wiibihe RS Folobary 20
frequency pRGEARFHE fibYuehcl CRARME]s! fc%trunért1zso£'i4%cél%ﬂﬂ&tqn&eﬁeﬁehe a

reverse link signal. The reverse link signal is routed
. from demodulator 121 8, determine whether or not to perform scans of other frequency

channels, and maintain a timer 1234 to determine when to perform a scan of another
frequency channel. Controller 1230 may set timer 1234 with a fixed or variable initial
value and thereafter adjust the timer by a fixed or variable amount (e.g., determined
based on the pilot measurements, as described above). Timer 1234 provides an
indication to controller 1230 wﬁenever the timer expires. Controller 1230 then
performs the necessary tasks fo initiate a scan of amother frequency, if appropriate.
Controller 1230 also controls various processing units (e.g., shutting down these units
during sleep).

[0073]  The techniques described herein for scanning other frequency channels may
be implemented by various means. For example, these techniques may be implemented
in hardware, software, or a combination thereof. For a hardware implementation, the
processing units used to perform scanning of other frequency channels may be
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through dupl exer 1214 and transmtted via antenna 1212 to one or nore base
stations. inyflehddtedwaRintdreldr@fiord 23Plictibe SpezifidiRtpPRER L IRts PASIEY)] digBal
processing units within the wreless device. A menory unit 1232 stores data
and code usigep!mypoessiry ¢PPRe). izl signal penssssing devines (PFRIRYs Progyammieble wi t hi n

the wirel egs.; deyi 7 £ . the wie VA .S .1n I te
(oo opel s SRS G i srof bl Chaié ButlRPO A sty il

cont rol | er micz3Qomealleps  infvheprocdss@ys othas kdeduohics Lk defigned a6 RefAd fe ot her
frequency channels. Controller 1230 may receive pilot nmeasurenents from
dermodul at ofunetiars degraibed heieer, Bh & cH@PgHOmBrereod perf or m scans of ot her
frequency nel n it adn I 1234 er.m e 0 perform
a scan of g@@?ﬂerF% rgq§8ﬁ§?ﬂ%ﬂgﬁ%§P&h5§% ro e%Bngg %%%B§%¥@t?ﬁ§r 234
with a fixagplementad wath motllet i(@k., prédedareanfimblicnscahd &b @) st péfend thwger by a
fixed or variable ampunt (e.g determ ned based on_the pilot neasurenents,

as descri b@&cawf@ﬁqﬂbpﬂrbél(fel@-zgheﬁpﬂwvffe@daﬁmawm stered & agBeBYA G (e 1230

whenever t I . j ] f C ary
tasks to i %%{nlto'g@ﬂ lg?éj?a]%%gp ) %ﬁ@éﬂeﬁ%{éﬁg%&%‘?&%ﬂg%g? g%ﬁ%@%%g@bn roller
1230 al so aeniorplsit ¥ayieUmphmatas withinuhe beocessog or estettal totheduudesédreme units
during slegﬁ). [ 0073] The techni ques described herein for scanni ng ot her
frequency rfapesit R be pemmpgicatiesly saumied tpafe PHRCCRROH T4A VHTHIUS AUGHRPRBIS { hese
techniqueskﬁr@%ﬁ1 Lppl enented in hardware, software, or a conbination

t hereof. For a hardware inplenentation, the processing units used to
perform scforspg dafheqirdrdsus decripgivyoichadisebsedrambddmeit®is prolidsd nd adible t hi n
one or nore application specific integrated circuits@éASlCS), digita

signal pr od®%srsen( shdfted i qthgi ard) tosmpaks) o use chisi PrgSEEyinyeRiqSphayious
programmable ;4 QGG 1H9HdsE Shtolidits wit ﬁ{e 9ea8i19%§a§é}gi?ctih%&%ts%il?erdrif}¥ﬁe LPGAs) .
processors, controllers, mcro-controllers, roprocessors, other

el ectroni canthihie et grirripléndqiet drreid ay b wpplisdioothessebddadediewithout or a
conbi nation thereof. [0074] For a software inplenentation, the scanning

t echni ques der#tingefromfae pegeapeef the deaton. e Thus, the presentdaventipp At iotons
and so on); 1 i | codes
my be ot oriardRE5q Bblitd Bine BGlAR HESEHRALHHT Sl ackbEcI e Ykl G
execut ed bycope podstan eith(tke grinciplen tiidhdvel fehfiB&y) disclbsed hemsir y unit may be

i npl enented within the processor or external to the processor, in which
case it can be communicatively coupled to the processor via various neans as

i's  known ygy7kl'® ARHAT IS CLAIMED IS:
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[ 0075] The previous description of the disclosed enbodinents is provided to
enable any person skilled in the art to nake or use the present invention.
Various nodifications to these enbodinents will be readily apparent to
those skilled in the art, and the geadM< principles defined herein may be
applied to other enbodi nents without departing fromthe spirit or scope of
the invention. Thus, the present invention is not intended to be limted to
the enbodi ment s shoxy, NRERIERIEE i SwirdleReoRRRENEERN fsﬁeeﬁw Agsthod scOPE
consistent with the principles and novel features disclosed herein. [0076]
WHAT | S CLAI MEDasng otherdiroquresy chanowds far eindislaedseigiotians forhaadefitr el ess
communi cati on $ stem et hod of oth uenc hannel s for
candi date base’ péF}ngh%et?r&ra R8P ml%&:] riléllltlr? mggg%q?er N éer??rﬁlear to an

initial val ue;cdunidoivatftongthicheitibl vile; blﬁauaﬁlrgfacrem\aed s@ﬂh@ﬁﬂmnéisﬁmﬂehe initial
val ue; obtaining a received signal quality neasurenent for an active base
station transniof &1 ﬁ@lvﬁtbé%eééﬂi@ﬂ @S &/W?Séﬁ‘gé§§0rd]éfi/W6é'eWeéfl°P|°P§t 18l r equency

channel during t t value
sel ected basedfr?)(ﬂlle e&gﬁ%?@@ %?dgﬁ”;‘ {dg&gf usttﬁr%g‘agseut%?re td%gidﬁé {nng@lgal d

count down; r epeditd setpcted dasidtoni the regeiaertlsi g qsztlﬁ:ngmeamrremem Heritg sl expires;

d f or mi f d f . chapnel f didate b
Stati ons af t er OBKGNAAIPEHTGETG HispingaRd aingdEBHGe ikt BNy Dannel bei ng

di fferent fromddsemidyld ehn bf @@@@:Mﬂecﬁ@mhnné for'EBﬁ:h!mé b salliord #tem 1,
further conprising: determ ning which one of lurality of ranges of

measur ement vaﬁpefgtltvm@ﬁh@@@mé@ sspapddieqyensyichgnnepleingidigivrant frpmithe wi t hin,
wherein each r ted with a different adjustnent value;, and
sel ecting the ﬁggﬁe u%nﬁfal%&:lege associ ated with the range within which the
recei ved signal qual ity measurenent falls, and wherein the tinmer is

adj usted by the sel ected adj ust rrent val ue. 3., The nethod of claim?2, wherein
ranges with prégresEiegsfod PBH@FH . A FemBRInG; AptgEBinieaviich 8eg oftied wi t h

progressively ﬂﬂﬁ&ﬂﬁf oftrhﬁ’@ BhduBie P&lﬁé&rtﬁe fe'@&véd Hgﬁal gﬁﬁh{/es 4. The method

of claim2, wherein the p urality o ranges include”a firs range covering
-8 dB to -13 dBemnenznsiade muthimamilercooaseh iange iskBsctiatedowiti 6 ddBrent5. The net hod

of claim2, Vme(ﬁl?sltrger;[tr‘]/glugl éjnrdaslefecgng tLe a&?‘ isthent Va?deua(gseocgalterds w1tl?ﬁle range
within which the received signal quality measurement falls, and wherein the timer

is adjusted by the selected adjustment value.

3. The method of claim 2, wherein ranges with progressively higher
measurement values are associated with progressively longer time durations

before the timer expires.

4. The method of claim 2, wherein the plurality of ranges include a first

range covering -8 dB to -13 dB and a second range covering -13 dB to -16 dB.
5. The method of claim 2, wherein the plurality of ranges include first and

second ranges, wherein the first range is associated with a first adjustment value

equal to an elapsed time occurring after a last adjustment of the timer, and
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second ranges, wherein the first range is associated with a first adjustnent
value equal to an el apsed tine occurring after a |ast adjustnent of the
timer, and 22 wherein the second range is associated with a second

adj ustment value equal to nultiple times the el apsed tine. 6. The net hod of
claim 1, wher e¥isrginghesesqndrangegs prieciafeaivitbf seeraddisimeent vilag ety channel
conprises: det Rl e pformati on needed for the scan of the
second frequen@@%@éﬁ%@%%%éﬁ@gbl e; and del aying the scan of the second
frequency channel until the information is available., 7. The nethod of claim

1, further conprising: perf .ng a,handoff to a candidate base station
found by the Shan oreeansin, SaAaRage ertitntre F e FUEPEW < gna

qual i ty neasuredigaitcyfcAindehsorgandi: ditcBnPamsyisdiRl ibrnetoaedsddler the ecei ved
signal quality neasurenent for the active base station by a predeterm ned

amount . 8. Thecweefibeisaspndiraquenay chanesl ds syvailaide;ind delexingithregampoiat i s
vari abl e and Sg?%%%%lﬂé"c?’?ﬂgé&% fﬁgg‘*e\éﬁﬁ’g@%aiga%mﬁuew nmeasurenent for the

active base station. aim erein the received signal
guality neasurenent is a pilot neasurenent. 10. An apparatus in a wreless

conmmuni cat i on syst conprising: a' denodul ator .operatjve 1o obtain
received si gnaf qual®® t%;@haé‘%eln?@h%?o%m%P?rwgﬁ%%,’@'ﬁﬁkfit%ﬁ

transm tting roasgase sadeQfation o dRIRAMAE 4680 ONthe sédoh&&‘reﬁﬁ&ﬁ%‘%ﬂéiﬁﬁel i€Rannel , one
received signal quality measurenent for each neasurenent event; a tiner

operabl e to beeedtedisignahquatifst neasueaieniefonihersaniidate besg statio exesedoihp from sai d
initial value Until, SF%@{ %%ﬂga@gagu%%eﬁﬁfo?ﬂle%%Ei@edb&ggIEﬂapri]cg:} g4 d count down by

adj ust nment- val'ues 'se € receive gqual ity
measur ement s; predetbraviredniionhl. er operative to direct setting of the tinmer and
initiate a scan of a second frequency channel for candi date base stations

after expiration of the tiner, the second frequency channel being different

from the firstg freqygneihdd G M7, dhelolr thd PRIGBAGNES Mot iCYaBle @y Wherein
the controller is further operative to, for each received signal quality

measur enent , disperdeninm thireshivoh signd] qualgy oreasureyent ¢ér thaagiys bafe stasimaur ement
val ues the received signal quality neasurenent falls wthin, wherein each
range is associated with a different adjustnment value, and

9. The method of claim 1, wherein the received signal quality measurement

is a pilot measurement.

10.  An apparatus in a wireless communication system, comprising: a’
demodulator operative to obtain received signal quality measurements for an
active base station transmitting messages for the apparatus on a first frequency
channel, one received signal quality measurement for each measurement event; a
timer operable to be set to an initial value when directed to countdown from said
initial value until expired, and to be adjusted during said countdown by
adjustment values selected based on the received signal quality measurements;
and a controller operative to direct setting of the timer and initiate a scan of a
second frequency channel for candidate base stations after expiration of the timer,

the second frequency channel being different from the first frequency channel.
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sel ect the adjustnent value associated with the range within which the
received signal quality nmeasurenent falls, and wherein the tinmer is
operable to be adjusted by the selected adjustnent value for each received
signal qualityllreasiheeppattus ofl@ainA), ayhpeeirathe SomtrolRr queh@memﬁvmmni cation

system conprising: nmeans for, setting a tiner tQ an ipitia e, neans
for initiati ngfgw?éhﬁwegﬂsnﬂwbwl% gt OGRS Which Rae p lelrl % al ue:

means for obt gifmiNgs 8r meGINRH: Sli8R3he ﬁeabémgnana@aiw ﬁlmtfenﬁ&ﬁ AR active
base station transmtting nmessages for apparatus on a first frequency

channel duri ngw@anmlmmntea&mngmamcm@d “aidij jffenagt atdmtrm:rmalub,;andan

adj ustnent val u | ect ed based aon the r i ved si.gnal sur enent
during said coﬁ‘iﬁzﬁsfﬁ fgjuﬁ@ﬁﬂg lberasf‘oe@baé%f]t‘ivﬁb&teﬁ%ng(%”fl i R&ﬂgﬁ g%m?ésiti ng until
the timer expiigmsquatindmeBarsndnofallpehl Whetangthe tiseais derablesebendjukicéquency
channel for candidate base stations after expiration of the tinmer, the
second frequerfdythe prasnied adiysemeny value fasreash reﬁfflb?ﬁ figel Argldy MeRBEIREy channel |
13. The apparatus of claim 12, further conprising: neans for determ ning
which one of a plurality of ranges of neasurenent val ues the received signal
qual i ty nmeasurgrentAd appasatus ih kiwirelash esremoniegicin systapecorsprasigpicatefr wi t h a

di fferent adj ustrrent val ue; means for. sel eCtgl\,thtlt he ad st nent val ue

associ at ed wi t¥HHge Urné‘ﬁé‘éawnt‘tllﬁqﬁal\%l IRERNE Y TRIEAR g’iebWeﬁ Ha%ity
measur enent f@hh@owa%mgmhﬂ ValiR; fabaR ol shtAfind atr&divY stdagl grliget ed

adj ust nent val ue.
measurement for an active base station transmitting messages for the apparatus on
a first frequency channel during said countdown; means for adjusting the timer by
an adjustment value selected based on the received signal quality measurement
during said countdown; means for repeating the obtaining and adjusting until the
timer expires; and means for performing a scan of a second frequency channel for

candidate base stations after expiration of the timer, the second frequency channel

being different from the first frequency channel.

13. The apparatus of claim 12, further comprising: means for determining
which one of a plurality of ranges of measurement values the received signal
quality measurement falls within, wherein each range is associated with a
different adjustment value; and means for selecting the adjustment value
associated with the range within which the received signal quality measurement

falls, and wherein the timer is adjusted by the selected adjustment value.
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