METHOD AND APPARATUSFOR SCANNI NG FREQUENCY CHANNELS

FOR HANDOFF CANDI DATES WHI LE M NI M ZI NG
WEB20FRRECONSUVPTI ON [ 0001] This application cl BETVES100€036539
benefit of provisional U 'S. Application Serial No.

60/ 517, 451, entitled "Method and Apparatus for

Scanni ng CDVA Frequenci es for Potential Handoff
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at any given nonent. qthe active node, the wreless

mengﬁmwﬂmmtmh@ﬁ@émﬁaz%% h one or nore
base stations in the system e.g., for a voice or data
call. In the idle node, the wirel ess device typically
moni tors a pagi ng chanpA CIKOGROIENDes applicable to
the device. Such nessages may include page nessages
Lhat gkRyt the wireless device to the presence of an
i ncom ng call and overhead nessages that carry system
[#Ae2lot h he. presatiminvertiqnotelplse grnprally. to opmpuiipatione and more
{B5t{E RO RS 15 Rafifitl FR ity AL, SRR BPcandidate base
Satipna It(spcttemnﬁlmﬂah&@ff fya wirelebasenmtmitativmsystamt he
system The wrel ess device may be portable and
powered by an internal battery. Power consunption by
]t'}g ggw ce |ndthe i dl e node decreases the avail abl e

tt , Which then shortens the standby tine
foeb3reen Ab a\tlf&ésy devédealeQe s aadtliutan eptioatk 11t iarm/n\&haem cammunication
call is placed or received. Therefore, |s hlﬁjh Y.
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channel to the wireless, devi.c
In the 1cﬁe mode, the WV\lﬂreless device typlca?ly 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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designated tines, if at all. The paging channel is

di vided into nunbered "slots". The wreless device is

W b@s/oae3s gned specific slots on which it nmay PEDERW64/036539
user-specific nessages. Wth such a slotted paging

channel, the wreless device can operate in a

[0803]t t eth oAPESNWBE t@RNighE fREdREH LCRtvwet cohdintiontiR M idle mode,
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DT on Tha,base siaticms i dhersysiemapay [Tapsorie dashand mgssages on multiple
] " et N al : 4 : td .
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scemthesé onitide ficgnarcyehandelsafor chmtidaié bager statdonsavlatesin the slotted
sat | s{r' ed. Another base. stati ;i).n ma% be dﬁe d to.be
YT ef B WHR PhEART ¥ CHASE ' Li5R 4 3 SPequty Dpitestaliogrgpually the
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SNR at the wirel ess device than that of the active '
thisshase statiomas thed acttye”t hase Kiapwr AStRnilidatgh dase station is one that is
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supported by the active base station. The w rel ess

bees Sedommaycbedesanadotor bmbetter shamptheiactivg basp teficaiaiéK1) the signal
f%xflgﬁﬁ Shfer fbﬁs%%ﬁWis GhaRReh wifh 29?1 Lr $QRrSE &ﬁre%ess q.eﬁfice than
candi dat e base stations on that equency channel . e

thainofh theanctivechawsei statidro and g2yl itltka hizhba SR tiaitabons aopredetermined

t her .frequen channel s mgy .significantl eplete
§ hlecésiy T@%M%ﬁ@%&&?@ tgRigalbRropssmenly 9%%%]5@#1’%&}’ ghangel at 2
#HEaRd Y Fortha§atnddtd Be 8f thel PEqubRSHUAMHES shfpoif@by the active

ot her frequency
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 scanning 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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channel s for candi date base stations while mnimzing
battery consunption. 2SUMVARY [ 0008] Techni ques for
wetdososens | y scanni ng ot her frequency channel sP€DUS2004/036539
candi dat e base stations while mnimzing the battery
consunption are described herein. In one schene, the
scanni ng of other frequency channels is perforned

based on the received signal quality for the active

base station, which is dSREMMMARYn t he channe

condi ti ons observed by the wireless device for this
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indi gat.e a er, n find another base stati,Q .
i R e L A T B
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hi&?er active pilot Ec/lo may indicate a | esser need

0809 naImangdher sphayags dhesscarnips of pihenHpeusney shannpls igperfymed at
T
pgreater fepdito find aeetlisr base statigh, ihtwldehcdsd scdd @] bd perfoeined more

not her schene, .the scanni ng of other. frequency. . .
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B by iBEatdI8 189ertiked 8 3R & Bettel DT statld}e iR IAHAEH ¥Re the scans
timer 1s set to an initial value. Thereafter, whenever
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€.0. 4 the a eriod, i 2 sl.ot,cycle), the
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When the adaptive tinmer expires, a scan of another

Herforuedh bgsed ivarthe lactivg pilad Hedlof andnfsethert using o prdagtive” timgr. The
. | 52 iR I g
oAbt R Setf ST Lo T, Bt YBelier (b} e Tt base
slt_zﬁfo:lds megﬁﬁséﬁ (e{.q@f,‘ athihg lawtake @Slg@d ﬂldedéhgslcﬁ SR the agkgitivie timer is
performed if_ the timer | s_updated and expires. 11
adppsirerierayariapleemacuah Hiah s dterarined by the geféteasilot ﬁﬁhﬂ @pegsurement.
- dee ecessar r e
WReRTE R, UplP COR=D0E R o 2RT6G, Mqbdiy! GShACHhay be
etioahedyif appropriate, and the timer is reset to the initial value. The timer may be

[<v]

updated, stalled, or reset if the active pilot Ec/Io 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.



provi des good signal reception performance while

mnimzing battery consunption. Various aspects and
wepwsaiarent s of the invention are described i nP€T/UE1004/036539
detai |l bel ow. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0012]

The features and nature of the present invention wll
becone no 1 RIPT ' INEn set
forth bel ortng\?\Aggﬁ ta gn in chggi %ﬂ%ﬁ%ﬂgﬁﬁ%@ﬂ@

[d0E2} NgThe featlitLind ndt@rerofities prRe@t GivhAEA Q41$ bect@id mbye apparent
correspondi ngly throughout and wherein: [0013] FIG 1

feam il aefiled] dserirtionneni ‘oshi blowywhemtaken oinagonpymgtion with the
EA015, 39U ) FEATELIUAIES RROSEhARBLN Sholfion

wipeeiat i on in a slotted node; [0016] FIG 4 shows a

ess r. scanni ng .ot her frequency channel s based on
[B i veg{(g'i ]g‘%‘Q S @UPAFsLesy CP@FH'{“ﬁ‘gtlﬁ’é_ts $&@pase station;
O 7] Fi6 2 shoSRAWBt&diRLRn Of LJ}JBFZE ngf%%% sé%t@%f& €8ma2000;

scans versus active pilot Ec/lo; shows a

[Pl es sFiG3 shomnnitiming dfagrant famqperatipn chaslottdmods,ed on
“fixedr tinmer that is set to a vafiable valu

il v RIS byoow & e ot o dne Gt AiougTgpmels based on

rEdod sighal Giididg For theshdve bR seaRmat i on of an adaptive

timer for three different scenarios; [0020] FIG 8

[006s aFEpeTshomes aipedlof thainteryad hetvesen seans Yersys aative pilot Ec/lo;
16813, CORRECE Shd0Y o SR ARy SHAL RS il diPbased on a

‘Sadrntimgr thuhie setfto aqudstly valoadeetsingd by thetiBecieadiagigrial quality;

imer; [0022] FIG 10 shows a plot of handoff penalty
lb@ﬁus EB’%VJ(:A pthoas& G Few [tgwsfrarm@o Holapve tigies)for three
%ﬁ&g}{@gcxn 0g’cedur e; and [0024] FIG shows a bl ock

lagram of a w rel ess device. DETAI LED DESCRI PTI ON
[P02Y5] FIG 8 dhoslsavnpeaiiniimplepsmtaonrfonscating ottey €IDVIA channels

00 wi a nunper of se,st.atj.ons (BS) 110 that
fé’f Wng?eclﬁﬁ?ﬁgtﬁtl%‘}SB’ﬁqg%?Wi‘@e fIWr5a( nu?foer of wireless

[qm]ces Fi 09 sﬁoxb@%epﬁE&%ifo‘ s&aﬁmi:hgf 'b‘éfl%fj ﬁ%&ﬁ’éﬂc? rbhﬁﬁkﬁelé'fﬁﬁng the
al so be referred to as a base transceiver station

adpmS)e timeriNode B, an access point, or some ot her

BT kR0 B lF R it PR IRRaRY o B PR Tl e

[002B]eXt FIG. MEh6hs bRnhlektdvesy proeedur¥Vangl ess devi ces
120 are_typically di sgersed throughout the system A

10934 esElGel?i shawpraplask diagkas o p witshess deviedl may al so be
referred to as a

DETAILED DESCRIPTION

[0025] FIG. 1 shows a wireless communication 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
mobile station (MS), a user equipment (UE), a mobile equipment (ME), a terminal, or

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



nobil e station (M5), a user equipnment (UE), a nobile

equi pnent (ME), a termnal, or sone other term nol ogy.
wa\2005/04d2e3 swi t chi ng center (MSC) 130 provi des PCT/US2004/036539
coordi nati onand control for base stations 110 and

further controls the routing of data for the wirel ess
M@\CbReS f5Lbedt¥nd BB/ dTaARerJodtrbRBe roﬁﬂng/ﬁﬁdﬁayoﬁﬁ Qireless

be referred to as a radio network controller (KNC) or

dspives eermed bychetenbrise giatioppo2e) Mo meay dlso bnayfeu@dato as a radio
gpMA system that ma

n%(ﬁle(?g%%&i&g%) 0% PA&%%{%& s sﬁch as | S 200)0/

[0&@56 Sier 5,00 \Mhalebas @o@@%v(sibh@mmq)ple Aﬁéles§ QCDMA) system that
| S-2000 is conmonly known as

BOMBRISPRhARE 85 e OV %@da&‘ﬁd ™ s alrsezoﬁﬁr t8-85f, 1S-95,

e N R e e R e

IS§Sb areninoméy knowm aeCDNMA bt EWelBOdan& both @s paitobfila cdma2000

TGl ol R oL "o (398 B o 1ie IGBHAR QUUGDIe Access

(IDMA) BeFehans Aaf {)I%ﬁﬂ:ﬁf‘ bfﬂa oPtn'i@rE THOA SRAYard @ReAS Global
f or cand| date base stations may be used for various

SMSiem ﬁESMQUh‘rGQmUWl%hOWﬁ% There irians standardesre well known

A0, R T A ot s o
o@ﬁdlﬂiite biﬁ@ﬁdt@dr@&nay'lbé HedqeMRA0R WiddlkdsYoonln@hddtioflsfaterds. For

shows a state di agram 200 of Layer 3 processing states

ofasity.clhpeooriqugs e pragiicallp degeripd dpiea sdmaz(0esystem, which is a.

R Pl SpelBSh o ol XnhRplald Bl A RB0B8 PRy
[Gm]em FDGUe showdls a btateh dizpedre c2600 of yBayem 3 spracdskivp) states for
pi | ot of the CDVA system obtains

SysS acquires the

éw@@ﬁ coNPPRUPRYSTIW: ahdViFslessngeYing Jramstionn tpop Mghile Station
t

e B 2R e, R b B Mob S Eh sttt use and

if thaet Elm S)I'Smnll ds e GDbltle sPRdin, advmines thd past oifethec@DMA system,

BB S Stefta, R A G AL, e L ARl B 1) CDMA. system,
Ghaneakes( B Hin T% %th”ﬁﬁﬁ 80@% CHMAPSETA!, Bal ttnSitBaN 9Ll Mobile

as necessary e wrel ess device ¢an aI SO receive or
Serrtiogi Idbet %ata 2@&4 In Idle staiei@0potheivwirdl¢satdevige m@a@@ Paging Channel

e D A Ch ST oy

CﬂiaﬁhélQBbGHD fod |n&s§elga§ @nd PRrfotdP 1 Raddot é%c@@%rﬁfThe wireless
these actions, the wireless device transitions to a

deyise san Alsoasecivg aF ariginateaocalls seosiver oTeinttima Syassag teangmission,
S t
o GERATC0RLO Aol H 1B IE Poaif?Bllof it (0 e base
sthtioh ) én Mie n;tq:nds Qee.edspdrointidvinlgi dny &F ées® nctioon] thel wirtless device
the Traffic, Channel state 240 to comTunl c%ue wth the
UERREON, 1 B mVslRR 4ot Hiate 123 0) 1e) qecessaihie M A, pystpm 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
state 240 to communicate with the CDMA system and returns to Init 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.



termnating the call. The processing states for

cdma2000 and various details of the Idle state are

walemsioudzesl i n 3GPP2 C. S0005-C, entitled "UpperPCHYS2004/036539

(Layer 3) Signaling Standard for cdna2000 Spread

Spectrum Systens, Release C " which is publicly

%U@S]' abirge POPRBLCTE, G Pﬁ%%roé&qstac&{&mxnnel (BCCH) carry
roadcast Confrol Channel (B carry page nessages

Rasd megeaghear pessBeaganedsagestfprethe)vwitdless sledievs etheispsterne Each of

tﬁé%tc%@né agharxrlgxgezlrste:l:s; %i‘il%‘?do 1?1?0 CIP%PP gg@r@lgfﬁ dl VI df"ﬁj wueliess device

1PE6 1R dte ima Bomelotted aidde dr arﬁldae@moae Sihatk Eﬁ?@ﬂéf@t@% 20i I[€the non-
in IdIe state 220. h the nonslotted node, the wrel ess

Yeitrddeoden g Wiksless devien consmaonsie mmmoeﬁ theRCE @ndhe Hﬁ@CH and
BOEH 19 pRRBa LU GRS P08 gk e s i

modifors thelRGH as BCQUH onlyai &s ﬁs:sugmfdskﬂgﬁﬁ‘ mdsBadebe icthg @ase of the

e FCCCH, the wreless deyi go to. the BCCH
oG e tasess OAEicE Gragisods M Sl Rebaise ieyide 1q ppfpigioverhead
ftd&noed. Shows a timing diagram for operation in the
sl ot%ed node by the wirel ess device. Wile in the Idle
[002ftle, FHe. 3ishewesstithing diagper fadopeabtion v thesslotiednmode by the

fr | L k tate t It ..
el SiEnnotR & 58 7, . FerRelfes fofe Pyt aragsitions
ﬁré}ﬁ aCAEBPLIIALE Ab 2R iwlak B KtateTREmEhiESr th&Nagink BRasiRN %& %eltf&% other

time duration when the wirel ess device | S in the awake
fypefions tamepintiia Giecopraynieatige dike sThaelot {‘GRY dunatdpmnes the time

c‘tégagtl{brr]ltxpl? ndt?l}f 'vxﬁF és§ de cg % tbg g@faﬁete ?t%%da@thve\gﬁeeﬁgt e denotes the
titse durapec wheg t}mﬁesragas iy shep SR, A “hddepnst fpagmg%lot” refers to
qcjlewce while it is inthe ldle state. The slot "
? e periadain yhishaprer-sprsificsBiessaaes Bayitegsest 4o theawyreless device
@n
EREE AR e BorB RO U nlFigploRlly ks fld iehdd paging stot
dhglme&‘ssam Settip mad warthaipoimesyfot die diehigryswithintthe wiiteles device, and
nfro tart of, a pagqi slot,that a wreless
ﬁ%@ﬁ géﬂ% @eﬁp ¥ e %exg?ot&afelar FRisdo e tmp spgmfom the
s?alrpt)f 5 Bﬁém% Ryt Whdte! SRslesleydvi® MRy b@?a &gﬁgth@'neﬁt ocdul€nce of a
time span between the start of two nsecutive
msm@matham wirelise deviéomay e pagede(ies shaltmiespin b§ipeaDIhe start

el i e O R PN il ecoti at e

[0e30jeenFéhedARYO0DE @B dadsipRed Vistoftip! sIUAE f5F Ghe G¥ed18sst Bévice are
the wireless device, is determ ned by a slot cycle

qopfgwablgeny meaydvermgon@te@ heivess the deyicepnd thgspstem.Edhg slpt cycle
i gTv;g?leC vl & T nl)(ui:ggfﬁgeggﬁneaeo%rog %Fo‘t c'}:rgl 188&?%&9 'and may be

T nE%

expressed as:

T, =128x25" Eq (1)

cycle

where Teycle 15 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.



from4 to +7, and the slot cycle ranges from 80 nsec

to 163.84 seconds. The slot cycle index may be
woegshiared between the wirel ess device and t hRCEHYS1064036539

The sleep tinme for the wirel ess device may be extended

with a higher slot cycle index, in which case the

[0631]9Ne 0o RAGLAG sThiBfnScapabitys RRE Bakefl s4tidn8lin 3PREh 100 may transmit
tine.[0031] To increase system capacity, the base .
signgling aed ﬂﬁaw@n@mmm@ Ohmawbﬁpor freirgenslyiohgnuedsy). datthis case,

tipl. channel s_(or. fregquency, chan .~n .
o Bt i 0 SUBORTEy ko FRY SR EP I Chdinet L
Messhgslof ah | Birdiiload DM Eh&iNALish afaehge ihat cMeies agkst Wf CDMA
an Extended CDVA Channel List Message that carries a
hpgrelywhichmydearsrived Ranthe Firelsps Bevieescuitive dhaspversge area of that
| .
M FLARE HRERSES LR, KRR LARRL AN i e, o
o oaldd dAghbar Nist fdsargel bst UvEwesad Neighboblig ldedage that carries a
i ghhoy. List Message,. or a_Universal Neighbor List . |

it sg agjghtoy DS HRGNS Sy gy bafr%@ﬂ%ﬁhe a?ggfgesg dayiegnyithin the
AIEaBe HRY 0P fhal 8521 s¥RdnDYTHeREnMEHIRL B8% HBMINS BSayYBel &H Re same or
t he Coverage area of that base station. These nei ghbor

BhEfewnsCAM dbokanmels. Fhugm virelessatemice canl obfair 21st CONMA channels
c%aﬁnel S,,: Tlrg)us, y-r w rel ess device can obtain a list of
APHLRIRE PESSFFUPIS VEHERPR \mﬁﬁnsbase stations via

[963r al WHERNS. thé I3 ZtatdVthé Svitdlesk [MBvicd lngaySteati®e uk&ispecific page

W rel ess device may receive user-specific page

Hessageg deont basgmstpbions iy theispviemi dhe ydredgss device fypically selects one of
. . . . . ¢

e B SRToEN B8 LU 646 puf KEH SR Beb IS M fnessages. The

wirdesrievice mgyageeine ssatierl mddiagesl fFeh elsSadligeibase stayon as well as

recei ve overhead nessages fromthe active base station

oflaer\hasq stafiongt her pase stations. [0033] It is desirable

[ﬁ@jﬂt hepwk HBliedR REYAE FideRss gwiff@{bec inh&4& Eéé@iv@?gﬁe messages

nmessages fromthe systemeven It the device nove

frdm athg heystemt breens s themievice neveh dlwoehaw nitle tsystem or the channel

hange. Th i r.el ess. devjce can typically achieye this .
BPHIER ohiheny Lo dnokes deviea okt SRR, oind fis By qeglorming a
8Wef Bf (ABAS HiRe thdWirsibsLnIidd n‘i’é_as%t@;@ﬂﬁ' s'tl‘lélltigetg ro?ﬁlgrﬁifoi f9nsmitted

by the active base station (which is ca _
byabe aiivegiasostation (videh wraallad thehectyeapilaty) tofdetenminsi the ghality of

ecej ved fr t hj,s base, station. Pil ot asur enept s .
OB et ol B3 o bkl ausamSipepR ey PURly Biade during
tha adsigied PhgifiE dloHH. eﬁm;ngoﬂo;s nfeQ§uFBhéit g h@RulBSgidéh &Cdn Be/lo value
value for all detected signal conponents received via_
fay pH detegted signah comaenanty iceiyad vig diffesont signgl pabs lersmultipaths)
ti The.: wir . ice.al .1 adi I .
R0 B Nt | 6B 6248 a0, BERLAIE hblyes, i i o
reighbofIhvh\ statiemsel thasarhé €DMAI chendzh aethetaativobase kfation. If another

anot her base sjpation wth sufficiently higher pilot .
begs $tatignswitly aﬁa},ﬁawﬂaﬂnm pilat koflo is feund, Whighomansb the case if the

d@?ié@?ncfv%@ﬁbﬁﬂﬁ% ENVRERAR A5 fe Ati . N s@EhfidPinBPRE coverage area of

station into the coverage area o
this better base station, then the wireless device performs an idle handoff to the better

base station.

[0034] While in the Idle 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 to 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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this better base station, then the wrel ess device
perforns an idle handoff to the better base station.

WO 0@34)62vi l e in the Idle state, the wrel ess PEWUSH4/036539
al so periodically scans ot her CDVA channels in order
to search for candi date base stations to potenti ally

w18l devick daydedirbyiled withaRy nafifber SESALY ODMA Sh&inelsQo dcan for
search for base stations on a frequency channel

Qandlriéﬁeéme sledenst hko ﬁ@@&ﬂ@d&ﬁem drmutirelesy deviee typidallg scans only
pr ov egtcgﬁl{/lgp ha{axﬁe)} %ﬁ g? tb S‘EQ%IE ﬁc\ﬁrﬂ c% b%ge\rgslr’gaétrons beBgndmg on

the anmber of dawi dations hﬂ)sﬂne Sithéri ODMA Tha@n %em‘gascbﬁtddge €he search/

the wirel ess deV| ce typically scans only one other .
REEASIE AP bate siationnon, Gakellamasl WaY OF s AR wERRcted in one

s%%x‘gt 'g?ﬂ&lecg%ﬁ/gﬁgfhﬂﬂ 0 r@iﬁ\’[ﬂqﬁ;@ﬁﬁd o4 s&ﬂ?@d&kﬁﬂéoﬁryﬁo& n

anne bei ng scanned, the searc
[pP3%]es s Thy stamnirg) 6f dthereCHMA | dasneds) nialyete pﬂnﬁmmeﬂ mnaymanner to
tion of

t .be co Iet d in one_sc The se
AHIRR AR aF Zomim PR e FOEE i L Qpaue 15 A, bFtRgy povwer as
ﬂc@ggfé] so-lﬂ‘]ﬁ S Gl f@f ﬂﬁtﬁﬁlewce h@ﬁﬁﬁhﬁllf@éﬁu@@d Second, the

per ormed in a manner to achieve a set of goa S.
seanmgng showdd besuch |t1m3 visdits @abtdse Gmmhamels astwedl dsaevigityto CDMA

TP 80n 3T P 3y beRamiP o min? BB phputa be cffetive
SOC AN nitgPsapb Gilod rhe WER) frélﬁﬂireﬁieﬁ‘dst cAGEQSH TERMEIA-98-D, entitled
channels as well as revisits to channels with | ow

‘Pocammenfedy Mingpun Rerformageq) Standiardg, for hednaa?QAf $ryead Spectrum

PIGHL Syl o3t TSR Bk s

alBe&CfmmiHBﬁked' d\zﬂ)agenmﬁs@r Wherhe Gegnst ﬁnﬂlahel &cﬁ\&r base station can be
dmdé{%g%l Sﬁr ead Spectrum Mobile Sta "can be
%gm AVHERG P%ﬁ?l 1gessage & e nusged %%éléﬁﬂga?ll 1§ lofbeand does
I;H‘?tall@\k’lfgfl\é foRf oﬂv&Jogﬁg %es&g@?ff‘?h&@ Essdﬂgxgn?fl'g) rhnu}%r 8R! channel
ul ate

romthe active station can
thél @mdaeoqudalgmdndﬁmgethemcmmmg stemdd béy ewcht thatsths ivgreddss device
i s | ost

| | t of, t
e o BE arglen T aebtm MGt heredetsinB drqunt of time
(Lb%&co?ﬁ@ fsm denmdy ﬁﬁatﬁﬁiele:ﬁ%ﬂc@ delcBR tBC AR HbnS ﬁﬁ%‘uﬁent active

e such that the wireless device can recéive fromt
e tstadipni draprieg edlebelowt dumthen hase stagiopisetignabr thrmgiil use of idle

amunt of ti 10 sec fromthe tine the wreless
MR o Bereetdont £8 TG RATA GlATHE R ot By adp BASHRTE above
golaft! herRssitaRPP igeofe bbtweh QYgran eddaptiord paforlaté @nd Standby time.
signal, through use of idle handoff to base stations

Saneing epth Rearshannsls jmorpefrequently  may W@Y“alﬂgnﬁh deception
I?e?f%}ﬁﬁ?lgcg%%'c&g&%%ﬁnk?é @at% AT égr%ﬁ @&M@%@hﬁkl 4. The.converse

reception perfornance an by t1nme
1€BMA1ﬁﬁnamnmgsdmelfséfre@mﬂyJ y may inprove signal

rpte;:i egxﬁgg g ?qagngltngf:p% g?l%gﬁfi)é&gé:%m?& St 1% rper rmeJ 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.



is true if scanning is done less frequently. [0036] In
one schene, the scanning of other CDMA channels is
w@esososaresl based on the received signal qualitRCT/OR2004€36539

active base station, which is in turn dependent on the
channel conditions observed by the wirel ess device for
[0b3H bagae &é@ﬁve@mlgnﬁh Qualfg gb 8 ti08 Bhseddiaidnt mam)é d?fided into
quantlfled azethe pilot Ec/lo. The scanning of other

YR aRERs A ctategaties, 96 shewn on rhablei T diiffensdt adivns geer then taken for

ecei ved signal quality, which then

1ﬁ§%$%$ggg£g&?{ery consunption.[0037] The received
signal quality for the active base station may be
divided into three ranges orabat egories, as shown in
Table 1. Different actions are then taken for these

tecorl es. Table 1 Reteived Active PilTot Ec/To
S@Eﬁl itg nal AQtixt iPilyt Bodd EC/ 10 > -8 dB Byimms
ann WHREl ot her CDMA channkls. Average - B > Ec/lo >

- 16GBodPer fqrm scamoilog -81dBot NBipdsbhbanaligiTekier OPMA channels.

—t6—dB——EqftoPerformsi & Frecovery |uucuuuc For

t hAVERBRdi etk dBh B0 P16 4B  Parfornhssanting of etheegbMA shannels.

R R e R T

rmy al so be used, h general fewer, additional, or

ere cat ri es ed for the.received
B e ol SRanE Sp I T, S5 HRe chBhartel ot 36 rgfived signat
quagnire G8inddM33%k tHREHIIGLEH edB hADEE dBUBhdr Yhrkshold values may
consi dered to be "poor" if the active pilot Ec/lo is

eg- dp genersl, feser, addiforp, orrdiéferenlsatq@npame/ besdefined for

t. S hreshal d to.indicate
%&S’E‘i?l&*nia?ﬁﬁﬁ"? BRliE T fRe W e R b ol 227 7,
[0&38] 16 THB reveivedveignal tgnelityais Sdoﬁ@iﬂéreﬂ&b fbef ¥ | 't ithe active pilot
(Ju

rent ctive set is unlikely to be deno at ed
rlé éﬁllfﬁ tgpr S‘ﬁé thirrdibeds dBoide dBnwpline piseibhiedrastsesystem

ISQQEfegl%lg% tRIDE hast s1g€%le s bEsH ots El?e X@tﬁfﬁ (lgrﬁgiEacS/Ieo is 16 dB

devi ce can perform a procedure to not !
os tlawem thenoa siaglei paﬂl fronmrthei cmatenbmctﬁzerset eunliBelynoi tegd@hodulated
not be perforned as

°§}§F§{Yo Yt %Wgﬁe&%%ﬁ%% SOLGE IUER SR e %ﬁlﬁl@ﬁreﬂsto be lost. As a
r6RHC thd QAL ‘Hé’vwé% erfgﬁﬁ 4 %?&Jeﬁﬁ@ t%' ﬁ ?Aj bas)é LStion to

consi dered to be "good" if thé active pi t Ec
rgqe@@t (@rnInWaﬁatwngeU'Ee Wsaniing of 8theéBCOMA. cﬁartnetsasajoet mey not be

tem| oss t esh anne
sl G R R B D Do Bt s
[Omt aThé Eédeﬁrewfbhérﬁl qualit§ is %Bﬁéi@ér&!} t®he0tBed” @QM@ active pilot
channel s is not performed when the active
Ec/lo 1s greater than —8 dB, which is 8 dB or 6.8 times better than the —16 dB system
loss threshold. A good channel 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/lo is greater than —8 dB in order to minimize battery consumption. Another
reason for not performing scanning under good channel 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 scenario whereby the wireless device is continually handed off between

multiple base stations due to fluctuations in the pilot Ec/lo measurements for these base
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pilot Ec/lo is greater than - 8 dB in order to
mnimze battery consunption. Another reason for not
w@essosarhg scanni ng under good channel condi t POTYUBR04/036539
the low likelihood of finding a suitable base station
for handoff. A handoff to another base station is
sfaﬁ@h§ ak{eh AREARINER &Fﬂoﬁnécf f&r"iﬁe Ebécpéhagﬁéll &nﬁﬂfont ﬂieshkehhood
base station is better than the active pil Ec/10 by
0§ ﬁnémgrmgﬂwr basegtatios thi@)ls batter shangthel getivet bﬁsevf@tleln by the required

L

badd dtatiing nikasiee Bl b9 ASscaltqhdse bfa&dmﬁti@islawﬁnlimbt foebe suitable for
pilot Ec/lo measurenents ‘for these basestations. Even

hppdofEandhhn geanaingsy wd he Buptefuatie: good channel
iti | i
s(?g'?i on a‘%agﬁglgbéefte : o(?]ﬁan t%e gig[i |9 {a{lls?egf 1sftq g? ?eocﬁlved signal
qubléty rfesih raét(ﬂve&bﬁw ltatl(ne isg‘averagd’ hwhighi ik dte dasé Ifdhoactivb det Ec/Io

or better t ely | ow. h S bas )
ig greates - 'Fﬁ\é B%ﬂ o €igh to ﬁ@&ﬁgéﬁ cwpggimsiL shown in
@hbR ¥nl Bkel Wgé )gﬁ)gbg,ehl g E%Qllcﬁ f(gr hcﬁnﬁ%oﬁﬁ%_%dt%h&twe p11011:? Ec/lo,

scanni ng ctive. '[0040] The scanning o
soaﬂmmg GDivthet GV shanselperahdlmldefd ifhibe rastied pdot is sufficiently
naI lity for the .active sg. station is

R Bt bt he R Cloterr Ty Ry abitioe 19 drestiold (e of

-'1@ d95 SRS adthad rj)ﬂbt BcAB seathinEsSothBODMA @Eéﬂrﬁielstd&n beﬁ)erformed
dB for the enmbodi nent shown in Table 1. By apply
am@ndqdw@c&,h@mnmcgon vath otey Byskydox ﬁl@n@lctqcméerm |¥§rt effect this
Ec/lo canni
sc?,mltlrﬁ%sc e i ggsgtlhre {:t?\se Splfot ?ﬁ?f‘@lt@ ﬁ vﬁ%[h’ep Br ﬁ%{ﬁh?r%qs a need
th addntyer [TDHMIA aﬁnnaefcﬁ@aﬁcﬁaafcedaseayat@npl ying a | ow
threshold(e. of -16 dB) on the active pllot Ec/ | o,
[9044ni nBIGt dothonts emvpeesh4ARPE seanminge ofhst fEsaHensychannels for
d OFphSi

PESHEE b3 sl B MU, 1O M AR R 10 TP &R signa
c@l@hﬂy\(e gplalcﬁtze EﬂdtlEb/lo@ fetehe netivecbast sthti@r isanitiatly deﬂeanmed (block
S ed to scan ot her channel s far candj.date .
‘B%e %ﬁm’é‘?*f’élon[lﬁé’ﬂ]m%ﬂﬁc‘}{ AL C%P’f)‘i end Qualiy gegeds a high
thieaRE 16.g0t REaRY Qﬁeél@ﬁm Chﬁﬁ@%w@l@&s Cﬁ@d'tﬁéﬁ §ca@1ﬁ§% of other
stat1 ons~Based t he schene [ustrated i'n
fifdyaencycehaveds & tmabseqdhlor:k yilﬁ)e Qtherwise,i a/éetpmmmtlcmcllsmg)tt made

for. the activ st.ation ete
g e opve Sl@@? Coi Rl loPhirethaltd S et fiaPT foigek 4160
IF @ECinsRRr $sl 3, 1KHIAL dabitin® %€ QERS fieqhérdhy &aﬁ@esml gbrformed (block
(e.g., -8 d (block 412? If the answer is
451(8hn@‘thﬁgwt§f3, aaslaeztl reeayquisHesedutramaE b pﬁefomqﬂa@sfe@ a suitable base
k 414 NS5 Wk t IS next made
fq% FePRE CP&Jﬁl\lledégserew?%)ﬁ{ {b?;{ 4eiiz}Zeeds a |l ow
[0042513 holifladthe scherd® tﬁ@écaﬁﬂh@‘bﬁ ofhk6 CDMA d}hﬂnaimsvmformw at a
' scanni ng of ot her frequency channgl s_is perf

‘(agpb_,lé watg tt is exfupgtignod earegelgefgplg}agmg’fyyf% m?c@é‘ﬁ? gase station.
Ww&eaca% E‘rru &}Ic} fha %Hﬁ}ﬁlca@e 32{‘&%3?&'&?(@?%@&@%?8 8"bds8 station and

receive co nication servic rom
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 CDMA
channels may be scanned less frequently to conserve battery power. The rate of the
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[0042] In another schene, the scanning of other CDVA
channels is perfornmed at a variable rate that is a

wo cvvsiams of the received signal quality for tPET/ES1004636539
base station. A lower active pilot Ec/lo may indicate
a greater need to find a better base station and may
ot tﬁ? btheHGBREA c'hgﬁiel x%&&g%’ed‘ﬁfus{& lfabéHjo ﬂ&%@erﬁﬁﬁe‘ﬂtneed to
on the current CDVA c this case, e ot her
@DNAThhadnmelmaym effectwbgn exquindot er tcmélqg@dthayed on thenaktive pilot

stat d t .
R0t BhisAS Beodh apaPLERiPn o th Biedh > SEAET e yfar BRI ERP fo scanning
dlgbdlb%atsae@ted 65 Bbtdheefle t oshib diraddoet tb@fwé%ﬂs ignal reception

statlon and may further suggest a | ower |ikelihood of
Herfeanange and bettdy lifase station, h this case, the other

chapge q
(R 30 e b SEUSRLL 8 s o) vrs
&tlhepllmodbﬁmmﬁcﬁidmﬁbddimsmb Foathisiahbstimase dleQﬁtemebetween
deternm ned need to scan. The timer. may be. ef fecti

iltﬁa‘?fdébef&])%?haé’é@éds BeletgoRiis Hhen e pgtiyegilosEc/lo o id between
5i/1b 014 8! Gbrb Rinti980 28Schal QLS Bl RAvObib! e/ REE Dohien 14 to
scan. he rra ate tor scanning nma SO0 be
-glel dR;tapgrdxdmatelyad (h s¢doaddehien dob datiad pilbt Eb/éd) webetwsegrdl to —10

eception r man atter i f FI 5
O BBl A SoRBEs ntan By eybiarpla 1Eile 8 hebyeqaglo o - dB,
aéﬁ»?d?{uh%ﬁl) 5(/ §écods Q*?Hehvtﬁe @c{l% Fﬁ&t/ EQ1S ¥ béweRRCiRf doC-6 dB, and

mbodi nent. For this enbodi men he i nterval between

apparxsmatelyotthescomiivwhemn dhrenadtiye |p9106Eq/20 icbatwden wham Otdid FIG. 5

ti /l bet
b 3wRiRler 5ot AR PR s g St il Pt vlues
iy BEESRRA, andledch rahde @Ry bapEI0RIMtdTRY € ¥nyB&tat egends when
t he active pilot Ec/lo is between - 12 to - 10 dB,

[@P#tloxi Fax elgjvenoviselewndnyisariasisnn theost insumed by tis pqags of other
RS o el By (OB TR0y 8681 e or

m/d:ea pﬂ{eosghﬂ%ty&ime chlcskation g&d&ﬁ&ﬁd}eﬂt fod atiouy dacgpork @tich as (1) the
Ec/lo is between - 6 to B. FIG 5 shows a _sp

i Hfethe awpke ’Ej’é‘ﬁefP%\PaChaﬁii?g‘i*ﬁﬁlrﬁf&n&ﬁlo? éﬁ&é‘ssleff 8}3" ﬁnaé) (2) the
Edn® oFf ﬁ'xan fee d@@fmb@acﬂ &4 Glichah u&% S flﬁ’l@ 98 IR R circuitry to
assocl at ed any scan rate. For a given
amewe | (@3N Adehanoe atelsthgrtimé tuepezrﬁ:rm a ﬁeanch £ Umpe statiosc amshe new

f oth ch n eI . be tified t he amount
el iRonor B2t Ity TViee. O CD e gV ALbeHfat SEats of other
GHRN BiYarkhbigE 'I‘h@ln%ﬂ‘tﬁfr bPPildtEMBREMES Bhd e 363N IrBYS$ for these ranges
factors such as (1) the duration of the awake tine for

wal heassdéatede bagsdgpmep dtadeoff dretwern sfpadbyOkimei mslnctigr)pnd signal
ti ne needed for each scan, which

'?ﬁ%?ﬂﬁ@%g%ﬁng?ne to tune the RF circuitry to a new

[0D44} chanegt idpRnichfitibh BT thie PRSI Bxa B fsqxsebasendlcate
stations on the new channel, (3) the sl ot cycle f

or
vhen teaprforn aggen phynather GV chfnele (Rhedinards fixed fu that it counts
s ha%{ual time that has elapsed. The active pilot Ec/lo 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/Io, 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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CDMA channel s. The nunber of pilot Ec/lo ranges and

the scan rates for these ranges nay be sel ected based
worood/oaazrieof f bet ween standby tine reducti on BETUS2004/036539
signal reception performance. [0045] In one

i mpl ementation of this schene, a "fixed" tinmer is used

abtvd ede GRtien WMHEh idle REAdOBS 1¥) bt PEABMRId, ARAtHHE infePset to a new
channel. The timer is fixed in that it counts the

injtial valuq determpined blidbe eptiysseidpt Fufle measurad i thetpreveding interval.
| isbl t or.. .
Al TBR Y S0l BRGE 57 Sdap ey 7 oMol e, Ftivs plot Bofto

ekedetls ahighahneshdldéd.g.| 8 &t er mi ned by the active pil ot
o, ., based on the function shown in FIG 5.
l&fﬁ@ i rfl‘?-aﬁ shawser gErcesPAR ok sranpingepther fispquengy ghagpels for
. ' . i t . .
b ol et G BRI b Ao 9 WU i
qpality Ge.ge detivinpilod [Be/Inpfuot dlid activg base giatidois igitially determined (block

6?& thtEX.Pr ﬁlﬁ?lzsﬂte &etalitnhg:gti{’:egﬁéﬁg é&{ﬂ?d % }’lt ﬂr: % }%]Tegtis rgnlnsglegtlgs based on
RS ENEBAAT qBAlRy TBIdEKk 607). tTIR rddedvdd sighaPasAit$ haly 8 within one

| f an idle handoff is not performed, then the tinmer is
of gultiple gangesvof Milupswland ghckerange aray breebsosiatedavithca diféerent initial

i lotEcllo . measured .in.t recedi ng..i.nt er.val.. . .
R ol B BB Ao oy RGP i s rceiveg, siomal
qublityyIfellsae tHevelptted! The fiher BseewdBe seldut@hinithi eslae(lock 614). A

(e.g., -8 dB). [0046] FIG_ . 6 shows a process 600 for
s&an Rhi Agthst Hisauenayq ¢l éorapnsidaty base stefiperade pseepned after
at.d chene illustrated in FIG 5.
e%lgédrogelgi ve %i(ggbac{{%gﬁl ity (e.g., active pilot Ec/lo)
[6@47] t helnagt iavethtrasbermt athe Goannsng off dthed Cp Mk tchamiehreid performed

bl.ock ,610).. initial.value indicative of th )
béiﬁda?rf i lfes?w‘?ﬂ siepal @iatits Tor b acke D statian And furlyes using an

“é@c{i)ﬁivé” e@ms}. 9Rd tiﬂH@isi‘;fdlﬁptﬁ@ 18GKatGl San ?eTgtﬁlllsrt&PEj} Y84 riable amount

1gnal quality may f within one of nmultiple ranges

defermined &y tharadeivad kignalngelityay Theregsiy ot sighaldyualityhmay be divided

AR el e b Lo 2L B BRARTHR o
viithdd atsgleb@l lrtndeS Féredkaafl€ Go@thin Tﬁ@{tﬂer@ifdr&eéﬂ theCactive pilot
the selected initial value (block 614)." A scan of

Egflotip betvicer qd it ynd hhe 98, af desceibadiabeecatshshovar i Tee 1. The

' r.f r_expl [ . & i Mer. | gck

G RRE5  BLRCRL AL AR BT THCRLAEE gponcve
aotivee pilSiD mearsde (sg.| st Rac assipidbpat elt) hke nag@ivéetimer is
signal quality for the active base statjon_and further

agiysieg by 3 verablgampant thahisdetepgined bydhe acdivapilpt Fe/do measurement.
g . !

WL ko Ang b B B MRS AATA) ay be oot

ané tied timmdr isirgseako thealprddytemminelipinitialivepg. i Tiectimed mhybe adjusted,

TR e o e 2PN Pt e BEld B ekt 32 -8 am), 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/Io 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., Teycle) if the active pilot Ec/lo is within an upper range and (2) by four times
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within a selected range. For exanple, scanning may be
perfornmed if the active pilot Ec/lo is between - 8 dB
wW@r@s/0462@3 dB, as descri bed above and shown i n FebUS2024/036539
The adaptive tinmer is set to an (e.g., predetern ned)
initial val ue. Thereafter, whenever the active pi | ot

c¥/c (f g (4€Tg 1iaﬁle %?t?% @)f}o% 'E%rlgqs 1&%‘}:&%4 Pfhe upper

I frer W% adj uste a varla anoun
d I tigv I /10 _
S B A L B e o, o o
1@£>M°raﬁ§@me9 Ibe defmddeto pe fifoat nrmldB and16 8B, dri AE3dB R xesBidB . For
to the (predeterm ned) initial value. The |ner na

thig Jlm@%eeeﬁntexow the gimeg W&eﬂmiefmt2ﬁé18asewrx¢é the geti li%%c/lo is
RELHAND ﬁeh gtg tu?ﬁ %éj et &y Jime g'é chéﬁreé befl the timer
me he Ust ec

I'S not per or imer-is a d"and expi res.
dxPié8] Thotimet woildygxpae spédRfsecondspf 'élHElntlﬂi pibot Hsflotikdetected to

sche t.h the ad t|v timer is described bel aw

e S AR 20,10 PR PHIRCTSRRony P oo e ey The timer
dxpiréObéie8f 6aAndmd 2-614% %cbhﬂself Rhé QEtl\%C{)ﬂ& EcfloMBastutt&dacross the
in each slot cycle, and the timer is also updated in

higleen andl dnweryr@ms atrh@sttomewhﬁlsn@dm@i elihq témgr may also never expire

R SE b Recths B4 8 Gl hP o S AumgioBimins) oy

[0049] t i m JAt Mmews oﬁe}t@tidh( of. e addptive)tithér foh@ sa€darioein which
Eﬁ|0t Ec/1o is within | ower range. TheEgEFer ran

getisee pikgtibede is avithén ’medmper pngs ferpthe entiregigfetigye of gfa Bmer. In
lzﬁampgeB’tl{e sl& El% is Qvg%rsgg)lg Zorn%y‘@g% gg ;: ?H}n%r ?s set to 20.48

tho [ eXRi.L
ss%;&;ngﬁaag%% G Sy P A UL BT ot
dkdritinbdith e WAREH tHeaidPer @NE. YTH tifRerib @usideciefeARADYIE], =2.56
before the tinmer expires. The timer would expire in

Feedndls 38 e8h0sotl dycleh erhaGinhor @xpirésOit tintd 248 CordeleL20.28 séc@dnds). A
be within the |ower range for each neasurenent until

scpie of ippethere ¢ PMA shanmeb maynke pefqamed ot Bl Kiseg, and fhe Hrgr is also
I%gﬁﬁ§2§g§g&%ﬁd%f the active pilot Ec/lo fluctuates
|

Cross t gher and | ower ranges at | east once when
[oes6jur e@IGINB showe theveperaticoofithe etdagivpi tirker for tseenario in which

active pilot Ec/lo.is gher than he upper nge ro.
thy rectiegiipeRele & Wp@eug] SRR oo fpthe timer.
15621 aih e @g@e%dlé’ £ A5 Rond af HE SR i9sdt fo WS Qectohgs %t time 0. In

tive pil Ec/To 1s wthin the upper range for
capnh slloecjmlé theraatten thetdetive piletrEc/Iohis seaxuedins] dettdmmsﬂddb be within

y le is 2.56 second or T =2 The r is,se
6 ozwrzsngﬁe daoegps ?ﬁé@@emfﬂweégzﬁf gby@:t i@gféeconds m each slot

cycle

fter, the act | ot _EC d and
ybleo THeERer S s H,tMh T4 (8 ol sega. Phecan ot dhother CDMA
dnasel Ffoﬁge@é’t tis Tinte, 281 ﬁl@‘iﬁ%{@% élEb R36M10 9098 seconds.

cycle. he timer expires at time 20.48 (or after 20.48
[QeiljndsFIGch@nwefthenmrMm Db, adhetivecimerafpr Bescenario in which

tﬁe actlve plflotaéc/ltohﬂucmates across %he Rlveo }alnrgrgsr dlllrf'ng tlhe %fetlme of the timer.
Again, the slot cycle is 2.56 seconds, and the timer is set to 20.48 seconds at time 0. In
the first slot cycle the active pilot Ec/Io 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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reset to 20.48 seconds. [0050] FIG 7B shows the
operation of the adaptive tinmer for a scenario in
wobkiosi4d2ne active pilot Ec/lo is within the | OMT/USZNYE36539
for the entire lifetime of the tiner. Again, the slot
cycle is 2.56 seconds, and the tinmer is set to 20.48
.gcond ' f
oo it Sreolly pht Mas SRR B oS b R thPft pPovele, the
-t hi: . _ . r n . .
B L b b R S R BN R imoris
tleosplecementedtbyn®, 5.-1256 ceccatls end basl2new cahd)f.5.12 ®cands. In the
of another CDMA channel may be performed at this tineg,
naxicslotioyclej theractive pillat dicrle semessur@Dandi8ieseomimsto be@ddn the lower

FIG 7C shows the qperatiop, of e adaptive tjmer, for
rangec ST BT F5 A AL FESHEd by el -bj-.:ym ?ﬁgﬁmﬁmqﬁanéaqxage& For

across the two ranges duri the lifetinme of the
U5 Pl imer FEPIRS 3t 15 AP 48 25 024 oA o goapyqg amother
DN cHafindl $hayl 5 pRrofifes RGRR ¢en2tind HERirer 14 ResttiS 20148 Sbconds.
sl ot cycle, the active pilot Ec/lo is neasured and

[0052¢r mi Aeghown [y the ehampleh&n GEpSr74 dmgegh TR the adaptive timer is

hus,decre ted.by T = 2.56 segconds and h a..new
oVEL S EOTH BT i el R e, e eienia £ s fual clapsed
tigd) liF theRictié pli6Y BOI0 1§ wikas tHeathpenfhnde! ahBialgslivieqinkke is sped up
within the |ower range. The tiner is then decrenented )
(prysheggnedy whengvep shesacinn gotdpmilona sdthie thelawerrapge. 71158 results in

S negs....| e . C . e. i -ni .ot

RS Bing BelOmOChai®l OF BUOIEvED AR SRR 4P dograded and
etifpRerifig dge MER @erforince. S Thé daraties rog rifetirael o yhel adaptidé timer is
seconds and has a_new val ue of 5.12 seconds. |n the

deesadent o theyactige pilpfebelopgasupicats ehipped Curipg i gsgigned paging
sl b @emhORd dleOuiBier W LBIVENS O Mol d WaRaibRE ddBe timer

I'S agal n decrenente = 10. 24 seconds an
dergionemn Heoadjbsted iexealping bised dni thercuevept clemmnalt cérndimons. The

0.24 (or afte 0.24 seconds).. A scan. of anot her, CDVA .
aéﬂ%twr?ér S 815 P GRS e P8, T oo O fsefciive pilot
HeAlo rrﬁéa@ﬁrehﬁn%%ﬂ%ﬁﬁ@ %@%atioﬁlqggﬁl dé5endBAVYY tBY al&8ge active pilot

exanples in FIGS. through 7C, the adaptive tiner is

EafIoove dny caseotha tvadaindimtion fr thor timer pravides flgxibidity in the tradeoff

decrenmented by.the actual e sed tine) if the active
befifesh SR oo e e S BBRET ST The aieptive
[003Bgr | Bors iRdextnpi&r stoRar it PRGN, 7Wehfygh 1¢\ethaCddapieve timer is

pilot Ec/lo is wthin the |ower range. This results in
updafediin ershridptsaelendwapises Wheneverrits goatans iscfepe ar & nggpdive value.
Lt VaiSe: deqr ' VE
Tl RGP A6 B BT BRIAEL ORIG, Yrott or S4mBR000, the slo
cyelerypicalytepgediodn 89nmideco 20t48veecimdsdfor BCI bb—4 to 4, respectively.
asurenents obtai ned duri t he assjgned pa

t n in
15 hsrelot ol i Orth &, 204 secphdy theg the 4515 P11 beridortened to 5.12
seQAanekn FRNGsE) eFEb%n o?@%othé}%lﬁMl@ Ehaﬂﬁ&%ﬁﬁqhg Be %@1‘?0 d in each slot
adjusted 1n real tine based on the current channel
cydadiThednser mhg 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 Teye or 4-T, . in each slot cycle for the two ranges. These

cyc
initial and decrement values are selected to obtain the desired tradeoff between signal
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adaptive tinmer may al so be viewed as performng a

runni ng average of the active pilot Ec/lo nmeasurenents
wa@rp@sla2rhg a duration that is dependent on t hRCHUS084@36539

active pilot Ec/lo. In any case, the variable duration

for the tinmer provides flexibility in the tradeoff

: C on. Der . _
RSO RLARRL LAERBLA I RSBSOS Ry
badeqat, awvdthid iwvithis thepdepeads tharineerdtons |Ingewsrel, theanddptive timer may
TGN WL NER A Y T S

)8! aﬂaye%lzl?range B Ve aSHRAR0Rih biedstk@herft VeI, tyPi cal |y
ranges from 30 nmsec to 20.48 seconds for SCl of 4 to

[0055] es pBlat activepilot Ectltenayl axceash/the dighsthiggholdl (erg. 2. -4£3dB) some
conds, t,hen the tiner cannot be.shgortened.to 5.1 .

B BCAE WHFR s S et onSEL 2 adPPiRe Ber PR estufiea in ome

off8yvel2 WASES B fRAethPodiAeht, BleAm& )€ teet tbhBe it valiRYvhenever the

al so be quantized to a tine resolution that is finer

aptivesnpili Ecdlo sreesyls ithe ligh tgesheldacThiy hen thefoet ef deleying scanning.
. ' . L 0] .
1 e LD AR by (LTI ARAY Bncqever e active

pilohBofo wkddadd tie kighfirestwld.i Mhis. alfoohast the effect of delaying scanning,
i npl emrentati on, twg ranges are defined for the active . i
afhettopotes) logg agnkesethae tthendimers eyety gother | spgbpdimpnty Hle timer is

e 0 S A8 £y PRI i
Bcdonge $oundhe srcdedithé highahetstehdd r hisritas viad effst af extending the upper

selected to obtain the desired tradeoff between,signal
et ST D GRss IATE S <Ly i Sxeiilgy dstibd above.

HAWdvedla BRfLeHSF SGREBhoY plriimenY Rl REvE PilUEEEIo 8Kéteds the high
this i's wwthin the scope of the invention. In general,

thuleshodd)sqyen viethe itimest ismpddsed st expdreanyThe wikpired tipngr weuld trigger a

ny nunber .of . range be..defi ned far, th i .
fgelq%%l’tcyéﬂa?dj? the, &legtaglﬂ%}é/ﬂﬁelf G aBtéveagg%tcE%/i% ggl\i/ﬁ ??i""é’nt_\? ¢ high
tRRSHAMEhe ¥RptPe tilnePRa) alkb e apddta@inith@tmdrdkis0 My

exceed the high threshold (e. o - 8 dB) sone of the

D056, Viarrthe bentizer-bossdscaeing sshempreloserhaciabeve, thisimer used to

' [ v | - ..
s B P50 P08 Sy VB Epgiions. Tho
tithe e e ek agtet each spad offa EDMA ckamek ds nbted abbgh The timer may
threshol d, This has the effect of del aéﬁiPn scan

i ng.
a9 herfstsh aftelnbRdioReiReE basn gatiohen anathery ciing). Hapggver, the
r e : [ e
6" AP Roftc oo Bt e, (Mfea e WPkl oF BlalIBA K CH Bandoff to
atlethaybasg statian oh ity saaieh@DM A chianael dndmgayalse adissed bynthetpilot Ec/To
I n.yet anot.her enbodinment, the timer is

i er .
fIB%@?é‘FPEr?F‘% PRFeS1#8%%ct ual el apsed tine (or one sl ot

[B$he) Mhengrsesst gvidst dane pBifddt FGedP dfS ah@HEA GBMA  channel
exceed the high threshold. This has the effect of

immedindély pfteh ¢hauipesr expingse as dessoibed abpye, ifiitheedegeehasepll of the
i}lg?nqat_ionlgeegieBd ftoo{)ertfcl;]r% ﬁj)éasrggtll.end soe ririltglergati%%oi\é ot 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 handoff to a new
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However, a frequency scan is not performed if the
active pilot Ec/lo exceeds the high threshold, even if

wWo b@soires | s updated and expires. The expir edP€T/IE2004/036539
woul d trigger a frequency scan in the next slot cycle,
if the active pilot Ec/lo falls bel ow the high
Jcﬂ(f@ﬁ:ﬁ@ lsthtiod, h;ﬁeriaﬁil@ HE{H\S@ nfa%yrfﬁ{ hm%uﬁjeﬁt%y%nﬁﬂgﬁhﬁ oh Por the new
ot her manner’s. the two tiner-based scanning
st efatien.d Ssich |sttnabf§nmat1¢m exatyi reefor Ube dewocanfigggéon (e.g., band

GE B, e SR AP, 10 Bl B350 g sion

Sifiédséthe 3r DNIF Giaiieimatids Maf 86 RB@defor Thecdn! Seindiy CDMA
al so be reset after a handoff to a base station on

iperehethe Errgess gmise Waitsigmél gre, infdmatipiis obtaiped dafors performing
t& an i, f'ﬁﬁlg 1r§ijo %{cgo% %a% thlc? bé %%Fa‘ine(armso%% sllo%égﬁ& 1‘0? 'edfa2000.

0 ano on the

THeaninebssaedicoyn thas potpsiedte mantﬂmeoxw sllcﬂtcyﬁe lafter §ueh athagdoff.
new active base station. [0057] The w rel ess device

(08581 per b5 Wieless Savise mayoEIMSHionIEW eamaths sfotiedaeretnd the non-
A R R R
syktemsiaformatién, sand o iomd).o i tingen nay beod;peaatai irathenorhhlemanner and
t he V\Arelessdwce can wait yntil i(g{gorrmtion
BB AGES ransyiqny F@VCQH&het flefte (Rolal rﬂ"c“ﬁg mE&E*. As an

[9699]’[3| eFIGNS shbwEh §1§e%1ﬁjcei‘ﬁ‘1;ﬁ@m&ﬁ¥ndhe6ff @ﬁl@b&s 280 d8f fcah@ing other
base station in a list that may include, for

@m{hép Flnnels dorxandidatebasestationsi a“he pilapdiva tistree Y seh tndyeinitial value

d.b
e 1ou4E s ondd Blosk 0T o REEbPBREE Y T8 s tegaypre ot
@D dRArdne RN tocah ¢blotls 8B Hﬂﬁé apagérnig ‘abtthd Praeeskeproceeds to
to receive nessages fromthe best possible base

Woek $40hand, the prirelass devies goagdo iskeap- hQéhqrwsSp, petletoReflagmgasurement
?ﬂ%oicftlvg %a@e {iﬁ#n 1%60%%1%{&1 {%‘fflc?c% 'IP ﬁlorefcﬁgg ghngc/I% ﬁxceeds a

evi ce nmay ave curren mat |
highvtlhlaﬁmlcs (eagL o8 dBjuS dayﬁﬁlﬁed nmibmcmzop thetbthe hﬁnéﬁhhay be (1)
the new configurati ongé ., band cl ass, frequen

Bkt th&é%ugw%valw ) degrf*an@éedom ongo YAlp d aploror spfEe other
| n%r,ggfrééﬁb'tﬂ@ nitRll %ié,le d&n‘@? ngdﬁlac!l iPo frﬁ‘?bfﬁe manner, Regardless

I on nmay be hee scan of anot
afhlownehe tintee may bk agelattdy theewirless devitd Igoeh e sleep and does not

i nformat.i on i s obt e or erform .

BeRiogh: hFSAEIEY At SHIoE 0k 1) e AP i BB hrlgy a low
h¥sh&d t@é O EA) 8 detdiiBnd M1 SXSBIE MR %&@ﬁel‘a@’&vme performs a
post pone fhe scan for one sl ot cycfe after such

mbmvery(l@@&}lurﬁr(@qnicrw& Othpawiseeifithy activernilot |E@Ho is between

AT B BBl TG tade S BORIeRleb Y, BRE ot Bt T

@ﬁﬁkn&zwl if, the pabaive Iﬁfot SB& IR BxdeRlld anBid cmresmd (Secg 003 dB) (as
he tinmer may be operated in the normal manner and can

detgroninedt inablock B6)s ansk towremented byl forx dthearibe sloh-cytlot oed - Ty »

nodes.
(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

16



[0059] FIG 8 shows a specific inplenentation of a

process 800 for scanning other CDVA channels for
weandiogare base stations. The adaptive tinmer i|iBCHEB2000036539

an initial value (e.g., 20.48 seconds) (block 810). A

determi nation is made whet her there are other CDVA

ch C : ol Fhe O :
sGlap B lsf o35 dad AL bl nde AT TRl e Bitetess device
pex@diinGen gamsofl motee DMA ttenntls@loch §3i6),aesdic thedtimer (block 810),

oh BOAoBESP i § PR R001 FavER) GHokari0y Esaen BRCE 44 hp process

esh £49., -8 dB), as determned in block 820,
r%r%[éln tﬁﬂgg]t(lgner may be (1) nmaintained at the current

[06ijie, ¥I}. Ustwvens pemsticipromse 980 fir sogwiing othey Sieguamcy channels

sone .of her anpunt 3) Jeset to the ipitial, .value,. .or
feraSRadph et BB RS SRS e g b BogVE s F et to an
ihif8l Yl (e.8TBY0. B2 satBHa) §Block 98 0)Mah8 RS WirdR¥d G€vigo8sersuntil the
sl eep and does not performa frequency scan

bl ock
ngxicwake ftimenés. sacthe pextsissignedmaging let) (Hogked Bk gﬁﬂtwwake time, a
t hreshol d, (e.g., -16 dB) . ' Ny
RRALR ol e Bk iy e SR S DL Bk 019
TR Q6RMEdasigal gedtitPadhsuréhére il sSwithinfonk oé nadtiple €e.pi, fatr) ranges
Ec/lo is between the high and | ow t hresi(hol s, then the
of meepurpmenfoahisrend dbis Bngsrie defprringd (hles %’éSoOéls rpge seKers the

: : i ' _ _
583 e B YE BB U9, BOEFERD 3 Th Sk
thkerkeived sigdallgnafityunedsireasent Fedlsshitin dyis kamgeoBadh off the remaining
(block 830) if the active pilot Ecllo is between.the .
TARSRS aFY nPel aSARoRlFh| Wik To@@éﬁm falc{é‘fsgﬂ?%ck’ Ugo §0d pipfiges with
} NRdak@em tRRdrati{ Gisidoliéd Ram adjustment
AR o B et b, s
valuee | thatscatiew it tigwe 0 t expik dppprogtesskelgdonger Githe rdyrafions.  The

YL EATT TR AR e
f@l‘fpsS Pefeldcted % 9tg)enThafigletBd kR dpeteldby die bdlectéd adjustment
(0]

anot her channel may not be avail able, and the
valueeivbioh isidspendend en theseedivedingnsh Aueley meaairement (plogk 820).

R e T T e S A

8BS Bswek @5 @3 thdittht ipfedess(fetuwaktodill6gk 9ENdOthensisd,a detamination is
if a handoff is not required (bl ock 848) . Fromblock .
rgarty, Whetherjpiemation eedpd dorrsagn s jangthar ITpeyspey changel i available
g ' 0 r Nk h 1i
USRI S 5SS, S0 BB By e
febfermethpd bangch foreandidite tasaptations (blovkr 928. Rfhetvgsearthe wireless

initial. [ ) 0., ..20. 48 bl ock 910 d .
deise s Bl Shpo i atpR bEcorh S LG (e £V AR ffp until the
I{eEt Blot ciﬂ% qﬁﬁ?&’k @%?'aﬂ([‘%n@%ﬂfo?ﬂs $hPboan (JF! @6theP Fduenty channel
the awake tinme, a received signal quality neasurénent
(bl ck928). frdmfdockt 328, thetpreasshrebunstodlodi® bl ock 914) .

[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. Furthermore, 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 channels in various
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The received signal quality neasurenent falls within
one of nmultiple (e.g., four) ranges of neasurenent
wWo 20080%$6278nd this range is determ ned (bl ock 9RGI/USIN€036539
range covers the | ow neasurenent values (e.g., below -
16 dB), and signal recovery may be perfornmed if the

niGEsY e%a ihfg @?x’bt ﬁiﬂrﬁhf Lohe BRASUICHB RN aih & k’cg' M Ll Bﬁfe? CDMA

range. e rémai ni ng ranges nmay be associ at ed
chartnlelsa Tﬂhifsftananm.mdqemt eedior vpdajed based omtigesctiwg tpilot Ec/lo, as

i vel measur enent,, val.ues eneral I
SBLRHEE 3P T Fret e SPFu b Pritiete AGed FHERh ighp of the
oty ViMIAe chaﬁmelrsogn%sahéietmi@ RESnEld ARy djéfcﬁﬂé@& $ind EBRcted for

adj ustment val ue for the range within which t

seanpaig/iacdeqiapbial ongeml Attymnfé‘e@éw rtbmmer CRNLA qhgmseéi way bg ranked,

eggg,: beaé?%grjf i%fj B}I(?ﬁ%%]l[o sﬁreme\ll}% 0 J:(P ¢ r%ﬁesb%h?nneels t"F]he w1reless.

degicgicyRdhal gl theUabhdsiraiRapustber GIDI\(IM eknd2@henever the timer
[0062] A determination is then made whether the timer
ekpigese xlpi anethet pmbedimyny yone timer pemaigiped fog caglpof thepghpr CDMA

ég}?xeﬁr OEg Stifn€l Hfaﬂgog \I\Elll Iku}gdla%?dogﬁgg oW Rfve 110t ?g?suléements

ermnalonls I ONn nee
afd/en otier anfoirinetior bbtqmeﬁ dyr theanysetiaied GORIA &hdnme( blFoc lexample,

924 If th ' th f
chsTe G P s FFbI1o1 % e TR 32106 aErFaR G o0 dif yeriable
tsSdeBdrhfRiRl n}b R P10 280 ngagﬁ%iﬂeﬁﬁ obtdifedMok @llla% %ﬁannel Each

evice walts u the informati on becones avai l | e
(I2Ma\ chabyelgoayne Scamwlderdpnavﬂruﬂs assmelan@l)amgd ea;plrwcl e)

&gjuen 6) an&%%ﬁ] ﬁrp@éﬂ’@? gllanne 8}3?1(}:’3?!}8 f g(%%t orte {]ilgre candidate

b@é@ﬁ@t&ﬁm & Rxﬂﬁélﬁth& YirlRs heﬁa&ma& Q0&as tolhinaeffs ch emdoffPenalty”,
perform ng scanning of other frequency channels are

vtdele s e tbrabol élyst@teﬁe.r may esssedntey aupidohasdoffnpipgmengiag The

d. d
MR RS by P SR BEE Reflon A Aol oo tha
iS ehrasREmoNBY hipBer iRt GiEAtiod pilot Balo.0 Thismnneit 3s villedhthe handoff

may be different fromthat described above. [0064] The
W@lg{%%ﬂébéb‘?%@mﬁw% B RehCilet Wetler zero, one, or

r" Pl g1t kel P@ﬂﬂ@ hSndok ggen %d}%gflex%ﬁ§ a&!ﬁr\é &6t BBYo. If the
sca t he han s in varlo nners.

aetﬁg@ﬂﬂdﬂEEtt/Io [snbbt\t/émlﬁ 4B rmid rtl8i dRdhémn hahdioﬁﬁﬁo hh:andldate base
ot her annel s hi s i ner .. be et and/ )
SERSAR 6 AT SO Edp oy e AP atE e Statinn T 66 st higher
tRROHE ac Y%e;%]ﬁ)\f ®lo/Tb N e the g@c{ve%mEgﬁe id l@dﬂ\"of RigB&S 1184 HaBdoff to

can scan e of the ot channel s. Thée of her
aGikiidetedrase stetiomis dlowed deibe pilahBelde Ifcedhved:and;dats bamtatt@n is at

In se ntial. order. .

it 0 Sigey C18 8 gkt DERGEAe o Tl raorh O g ieagep dimearly
fFRAUAR BNt 8B A aétRRpifd? rEoVIBetse@wséaﬁnrte UB. anfihes WB! el1@s function
shown in FIG. 10 has higher handoff penalty for higher active pilot Ec/lo, 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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devi ce can then scan the highest-ranking other CDVA
channel whenever the tiner expires h another

weredsaigrent , one tiner is maintai ned for each PET/URM04/036539
ot her CDVA channels. Each tinmer may be set and/or
updated based on active pilot neasurenents and/or

er ! ? f %nr fs 2 Ostéts%'tl ﬂ r{ thelt GEM‘& %ﬁ&ﬂn%; edl“ %off genalty

exanple nay be se
niaSNHel ﬂec\bﬂ toeacaByst, bﬁ@n@@fet er dﬁ%msgemdhybehavmablme penalty for

IR @ BT FatioHA o1 oA TV AR EOAY Elva ieciet Fag! he penalty
o?rcﬁ‘ﬁ{(]l%?fs V\faeﬁgs\éeﬁ Ja&?s Sﬂlg' ahkd dDMRr Bl esThl[s 0@8p lsimplify

he scan of ano channel may produce one or
implementation aat asb anpom ab dmmsmumtlm againsthendpfisctodsse stations on

| i de to handoff. A "handoff penalty",
3&? gﬁ?\g&aﬁarfr@% of hysteresis, may be used to avoi d
[duRflof fritd.nor BRYE A%pedii® 1&)6&&1%&%@ dfSa istERblerRev @Y paycedure
requiring a candldate base station to have a pil ot

1100, vdhi¢haey be psﬁm@nﬁﬂwtﬂm@bﬁ@m the) agtiverhasegtetiopds gppsidered to

e oTP SR Lo, b FRU el 6 sRRRP b RERY Rl o e
sfatibns 0 Bil Pﬂ\fﬁte@uﬁl ot fHor tibteasivenal ol peiett wyndoeur gleck 1110). A

active Ec/l o, the active pilot Ec/lo

StsaeEEow 156 BRRERkPN 0if@etﬂ B9, seaprbrfor Pty Hapsmittsd d By base stations.
Iff’: %?sd da%hefa?lgsaglgsﬁoa%ésg rktétﬁag ﬂﬁﬂd {he{n tH‘?e Wﬂeﬂ% ﬁ@{nl:@ gerforms

e can ase s ion 1s at east
ahbaer §dagchaforitie basel sthtidta/ihcthe hight petemtial ingighbit hst mg @ wider

is - 6 dB handof f _t dj, dat
e ol L0 AR SRS B, SR s i
p‘éﬁ'@&&sde%e%r&aﬁ Ak Q3dms ifh nlei%ﬁﬁér 165t €6npilGh@6mtih@Anation sent

ctive p| Ec/1o. The handoff penalty increases
ih b Mezghbyr Lmomﬁsaga ancxendB] Neighber Ligi op Uptversgl Neighbor List by

bet ween 10 dB T e f net i
thea 8cthye h%gre %ﬁfﬂi’o?@oﬂ‘eﬁg Aﬁy U faé{@t I%kl/ ° l\g%relescé“ device
p’éﬁélln% a ‘Q@dré}h &l A6 BEeAER/RNE %ﬂﬂﬁfﬁlgﬁ 96teht1ﬂhﬁ%®6f liteusing a wide
l e

pilot Ec/lo. This characteristic is accept since
stdveh waxleivw echicti igrsent bcrah¢ patiyeese stationade pw-tb@rg@ (OTA) s1gna1mg

P S 0 BB e staons o

th® %ﬁl‘ﬂﬁpﬁécﬁfé ¥ichende i blgelish@110 riploagls Magi ﬁ:ﬁng) rdlﬁerent search

good base station. [0067] FIG. 10 shows sp

pafﬁmeé?fé Andovena nepogohdiag. | I ek ok gwa%fs?ar%&% ﬁ%l;‘;heoaﬂfeless
gy

e L Lt 5 Al 1508 8 e

sp&l faﬁ)rsn’&ieﬁethe @modees ﬁaﬂ:ﬂtme\t@(’thlocléellﬂérarmdn@e rwmﬂessabm's:e metyies the

18resu|t in nore. hando base.s
sem fen Bienase stafioas H&ﬁﬁ%ﬁfgﬁip@%wa}/ ﬂﬁﬁ}'b Chgtoif B wige search
v@fﬁﬁ&pt , hf%gkﬁgﬁers gl%fl?lﬁfmsdbéiﬁgéﬂ' BIB8ksS VLIS RRNEMIZONnti] BNGitable base
penal ty an s to base stations on other
sthienrie fourdagr witd che éinsetexpigesawithio 2 A30petirae pyriod (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 capable of performing scan of other frequency channels. On the forward link,
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for handoffs to base stations on the same CDVA

channel . This may sinplify inplenmentation and al so

w0 psser7ho di scrim nation agai nst handof fs t oP@OEES2004/036539
stations on other CDVA channels. [0068] FIG 11 shows

a specific inplenentation of a signal recovery

e QAN EokPd MY GBndIRYroRE oRELE HoMB Baddl sthiihsSird E‘é’éelved by an

fromthe active baseé station is considered to be | ost.
aatmnp i 3tk dowted toough hduplexar|1884, atdpreddedhiord mcblyer unit (RCVR)

Bibont RereveE: Mol 1) MRS 6 el PG c PO sl freauency

downesik etk redivedasigial whd H@tlet Sigatided fecotlitie@bighalts obtain
to search for pilots transmtted by base stations. If

datg samplesch Aad«rrgocaﬂ%rom(D@wé) stHBS éhﬁgl @F@Ceﬁ%’énfﬁ g4 rﬂ?ﬁpreads
| f
SA5HE, AERARIED A LTI 5D el 6 provides

desiodglatedvdatter Askzasddp 1220 daviet idbmtﬁﬂeﬁ.\ie’h&)ld def:odebitbe demodulated
second search fajls, then the wireless device

rforms
Gatzs gt pROVIsF epategdadata.o rHhei IRGSSFHE DY ABPBBHOY (1218 and decoder
%Uﬁghﬁgmf LoRR ipf ormation sent in a Neighbor List

ssage, an Extended Nei ghbor List,or a Universal
[B870]hboOnLihst teyersé dinke tdatee tdo s etransaluﬂtedn by bivivelkss1dddge 120x is

RSP B CORRL e v i Bl R bV SHofgrgh4o, further
ﬂ}eée%wdl @lg. r@ia&k@lﬁed |ah§tsFéb$1‘aﬂ spreatiiBy S6ab6&Hatoh m@@) 1242, and

which is sent the active base station via

wnditiontre(ea. s aI(l d, diligresl mﬁbﬁemwek upgamyprted)tey a transmitter unit
e Vi ce thus erfo f
@2@@) ?2%Pgn§e%eﬁatfahe TS req %105 arﬁiee é%ﬁbﬁl%‘%i is routed

thioligh ttiplextad 214 46d tsdsngttel Yihanrhha SXI2rt6lonp af RivEd Bds6 stations.
and over a g_erl od of time. If all of these searches

[0471], Aler 238 disssts dis aneeation of FaTiauspraeessing pnits within the
\Qltﬁcggsrs c{e(n%g uQl %Xmﬁga&?ﬁ %g«léxgg Katd 2d8Lodd dseli I%?, c%hﬁ?lgeglgﬂo and

channel” scan rocess returns-to
ﬂdbﬁlﬁlyajﬁlﬁbrtphﬁ:ewmgéhlﬁmmﬂlﬁﬂ rtlmmrelbm desicche search for

DT G GUreBn TR O 1 8 s or BRa heHgted mode
&%@ﬁ@rﬂslm’t&?ﬁﬁdéﬂ ﬁ@n%ﬁtr&ﬁérgl 240 ngr&rﬁ)wnt\%?lloﬁs RRagEror sleep and

station is found’or until the ti expires within a
o8 tums phetheeiréquendwdtianhels. sttmdb;r ﬁé&(bmas)re®p®mll‘qt etayements

abl.e b stati found b
Sl empdialor 1 1S ARG BRREerior st BpTgt ot Of pfherfrequency
dHaBndl, QA8 I8aiMaRCE Eidfer 1123 D Aktedihe Athnt 11 Serfo@®ea scan of another
station is selected to receive comruni cation service

frequancyl ¢hamelb Ssatrotlen 1239 may seb Gineer tlé% matht # ExqRopryariable initial
W‘h} rimde Ich Ry a&JQsetnthg Q&%%ﬁé@ ?g{'eé or, Q’?}laﬁg %5‘{0,%%% .(e.g., determined

€ss devicerreturns emdeterm

B0€06%h fhe Gpilot 2meiavEndéntd)| RCHesdiibal abowd). aﬂ‘llﬁ&bQﬁ:BMVldeS an
of a wreless device 120x, which is capabl e of

indicatintniin gostalietof 230 deneves gie négper [saPiEest . Canirollge 1230 then
;te?fomg nd h@&ssary tasks to initiate a scan of another 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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190ne or nore forward |ink signals fromone or nore
base stations are received by an antenna 1212, routed

wo boosiogiz7a dupl exer 1214, and provided to a reP€i/U82004/036539
unit (RCVR) 1216. Receiver unit 1216 conditions (e.qg.,
filters, anplifies, and frequency downconverts) the

_ . iy net. di it T -
FERE AT P Fy ERORLA.
sigﬂélﬁplbbﬁslﬁbr@ r(DSes;s gﬁ%(f : @%nal qﬁaf%?@ slegvidess c]D;aPﬂbd;)e sp,nl) grammable
echannel i zes, _and data denodul at es ata sanpl es
logiridqycss (Rlels o B P sremmnably gate AR EREAS yorR i biaRtrollers,
rrgcﬁjo-rgogﬁé)l eﬁngggﬁgg&g&ge%tﬁet] Se1clermduhake dedidhén l%‘cberform the

provi des déco ata. The processing by demodul ator
fifti2 fii8nsadedcrited hemein, b2 2@oinbidationthereoft he art. [0070] On

5 AT Byt B Rl A e o
iAPEn RN R QlitHTRRIAERY (BY., ftoSdiutde funkBéll, dndrdohér) that perform the

processed (e.g., channelized and spectrally spread) by
finctiontudestibed hapen. Thezoftwate ewslesimaydifetiored 1y a memory umit (e.g.,

anplifi il and fr C rt

niEpg e 1237 I AE A\ S G Y BER TS, cEfftoRe 1230). The
mhdnify Shil Rddy: belingplérasaed ithimihe Prrvadorios exteriabth therprogssor, in
dupl exer 1214 and transmitted via antenna 1212 to one .
wichhense itsas de sommuRcativelyspupled te gig Hraeesinr Via ¥glous means as 13
direc t he operation of various processing units

kﬁ??ﬁ%% eﬁg'mﬁreless device. A nenory unit 1232 stores

[0BT53 anThecmewousédctiytiapof the diselosdP&Obadiments ssprovided to enable
ot her processing units MAtQ%P t he mﬁrelesstdevice. Various
any oFer§oy ﬁkﬁﬁ iR e @s Q) dhfkee OF sUSen then BT TNERYQ.  Var
n(c?d‘iﬁca]’tioﬁpﬁxr AbdeNnbduithb&ts Hiftheqa @fent R¥Ethose skilled in the art,
non-slotted node), then controller 1230 may perform i

and theogemetiaphisciples dsfinedphearinl niayrbesapptied &f otbehempbodiments without

frequenc hannels. Contxgol l.er 1230 i o] .
deparlng DI Feotd DRy, ThbabfEretl Bypfion is not
iRendtto be 1iRfel % MeadbAiRéntOEHn Rer€ifl baNB Yo bbatyvede, the widest

and maintain a tinmer 1234 to deternm ne when to perform

seorEccansistentawith terprinciptpsand porel deatates disglasgdoierep- 1230
may set tinmer 1234 wth a fixed or variable initial
value and thereafter adjust the tinmer by a fixed or
[ger6]abl WRATUSICLATMED ¥t er mi ned based on the pil ot
measur enents, as described above). Tinmer 1234 provides
an indication to controller 1230 whenever the timer
expires. Controller 1230 then perforns the necessary
tasks to initiate a scan of another frequency, if
appropriate. Controller 1230 also controls various
processing units (e.g., shutting down these units
during sleep). [0073] The techni ques descri bed herein
for scanning other frequency channel s may
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be i npl emented by various neans. For exanple, these

techni ques nay be inplenented in hardware, software,
wo@r008/0¢e2ndi nati on thereof. For a hardware PCT/US2004/036539

i npl enentation, the processing units used to perform

scanni ng of other frequency channels may be

20i npl enent ed wi thin one ];Kg application specific

integrated circuits (ASICS; p£$tal signal processors

(DSPs), digital signal processing devices (DSPDs),

programmabl e | ogi c devices (PLDs), field programmbl e

gat e larr ayst q WP@%% de‘pﬁ@@bgw@essmm@waéms system, a method of

50 0 R0 R BRSPS Wi

her eigBitingla tAn Q6T fraidlamalieher eof . [ 0074] For a

software i npl enentati on, the scanni ng techni ques nay

be i @t@w@gt%deqm\{eﬁ ?’fﬁ‘%ﬂ!ll @ 1(3{3 mpasurgngele fofyr & active base station

L

85I D er B0 PGB PRL RS IR |

a nmenadjustitg e t{reerthy, amneiimtmentrvaluel@BRtedrbabddon hid)recinkd signal

executed by a processor (e.g., controller 1230). The
Jralirypeastichethy be |nplenented within the processor or

exter atﬁlg tﬁerlﬁ)tﬁﬁlﬁg GA& Qjustidy WM Bl 15RGSxbires @Rd Pe

comuni catTvely coupled to the processor via various

nmeanspeadrmmgknsvan oiha tsheondr freque0Cy Sharikk fr @milats base stations

escri.ption t he sclo enbo
67 Erifion 26 e RS o fpe SR TR HRD OGP, Ppl R et S e first
frdReRdyedRell Nnvention. Various nodifications to these
odi'nents will be readily apparent to those skilled
inthe art, and the generic principles defined herein
may appki e t hout departing
fromthe QQF?ﬁﬁﬁg%QQQ%né?gﬁﬁﬁﬁ ﬁ%%ﬁ%lon. Thus, the

pr esefdteriiieg tvideh iode Neft a iphiralite df trangee dfi mitdsatbnicht tvatues the
enbodi nents shown herein but is to be_ accorded the
rpedeat sighab guality measirementiptlh Withd, Bierris prcgangsds depsiated with

%12(%“ Hie Jgétﬁl%\{lt%ﬁg heyein. [0076] WHAT IS CLAIMED | S

1CLA a wreless device in a wreless
Commelecailg ahe ypistemynt avahoet Iassdcxafedswah nihagrangd ewithin which the
fre uen chaqnels for candi dat e se S| atlons.
g%if 1FyS mq@surgxg?q I%B ?re{no AHmeE is; aax{]usted by the
E%ﬁk&ﬁadﬁgﬁﬁﬁ@bggea recei ved S|gnal qual i ty nmeasurenent
for an active base station transmtting nessages for
the wireless device on a first frequency channe

o0 41 10 B0 R ol LR kel NG CheEl ety wgner

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 wherein the second
range is associated with a second adjustment value equal to multiple times the elapsed

time.
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repeating the obtaining and adjusting until the timer
expires; and perform ng a scan of a second frequency
w@b@sned273 or candi date base stations after expPCHUBING036539
of the tinmer, the second frequency channel being
different fromthe first frequency channel. 2. The
nmet hod of claim, further conprising: determning
whi ch one of a plurality of ranges of measurenent
val ués t h&heenahaddf eaignd| whasin the peefemirntatscimbf the second
wi thin, wherein each range is associated with a
figaaqney Shenng FAURRIHERt val ue; and sel ecting the

adj u%ﬁﬁﬁﬁfmﬁgﬂvﬁ@thésﬁl?&iﬁh@g n‘é’b&é&l fohehd 88O Mt r;lsbdfbnd frequency
whi ch the received signal quality neasurenent fal

chamhelvsewailable,land t i ner i s adj usted by the sel ected

adj ustjrent yal ue. 3. .The od of claim?2 ' ..
r angzlgﬁgﬂntgh rg? eogsﬁh\%ﬁef/g{ﬁ g‘ﬁ@r’ G Pt t)‘i\{/];g u{éfsa)ﬁnmlon 18
addifbRssoci ated with progressively |onger tine

durations before the tiner expires. 4. The nethod of
claim2, wherein the plurality of ranges include a

first, ran %gH{ d a second range
covetr7| ng %ﬁ%d%ﬁ{d MI%mng e?‘f‘ﬂmggm od of claim 2,

wher gleffotrhiggalhanddff to/a edndidangiese statibu Gamtiibyshe sead of the second
second ranges, wherein the first range is SOCIat

figaency ¢hapael Hof meceitied signal quallbmeasipenagt 55%%&%(? iflgie base
%%SH re%&é%g el 18Leifed ﬁ%‘f HiiHs B SireRbnt 38 e dbe bQé'éqstatlon by a

ereinh the secon I's”associated wth a second
pactietestivesdtamosntie equal to multiple tinmes the el apsed
time. 226. The nethod of claim1, wherein the
perform ng the scan of the second frequency channe

conprg ses 1Rt 8EHbA 0P Blakiet heferbinf s PRddeRRmRE A8k e ﬁs variable
the scan of the second fréquency channel is avail ab

and deprmidenti anghe reseivedisigndl quakityseessgnientiyn drecptive bﬁlﬁf?étatlon
until the information is available. 7. The nethod of
claim, further conprising: performng a handoff to a

candiglat e TRSRethéRbf Qfini DUNEerbN thdfecsivad sighaltdualigagentrement
frequency channel if a recei ved signal quality

i pdefmeashtenicdt t he candi date base station exceeds the
recei ved signal quality measurement for the active
base station by a

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 and to be adjusted 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.

11.  The apparatus of claim 10, wherein the controller is further operative to,

for each received signal quality measurement,
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predet erm ned anount. 8. The nethod of claim?7,
wherein the predeterm ned anount is variable and
walepsndgent on the received signal quality neasPCEIS2W4/036539
for the active base station. 9. The nmethod of claiml1,
wherein the received signal quality nmeasurenent is a
pi | ot neasieteRBRY whid gL ALY ¢ '
communi cation syst emﬁ)ogé\%?i sing:” a %@%&m%@g‘rﬁ%&em values the
ropravast signal qualsh measnremensi faldsiwithgn sherpirabachyrange is associated with
az@ifs%rgngntseforlan ad(r:tive base station transmtting
558 %J?S&n ?ﬁq"é‘%p%‘é atus on a first frequency
channel , aRRct 8@QidyRtn&itaAdle SHdodihtbd WIBAHL BARN lvith® which the
each neasurenent event; a timer operable to be set to
rgepiyad signal quality meogvaement fdls; arfl and t o be adj usted by
adj u . . t recel ved
o1 gnay Mo NEUHESls SBeEEL R paA RGP ARG 4G Ssment vatue for
caple raetiveé sigoaldjuakiytmesinieinegt.of the tiner and initiate
a scan of a second frequency channel for candi date
base stations after expiration of the tiner, the
seco fre ﬁ@{a}z ; | AehSlidid i 0 :
fi rsth fr eqlglg y %:tﬁ%%n%gﬁr elgch%e apééa?lgtﬁggﬁ%?’ %Elﬁaé}%l
wher aheans lier settmigradinherto s ifitialtvabre; oper ati ve to, for
each receifved si gnal ualitgz asurenent, 23determ ne,
whi o GRS 187 OWAIE 3 rphepyegy gl QUAlitymchslieiieghdof o active base
st daafmbiftifh EHBLMES 161 GRAbpAHAL bhY 1 8RB thah@l] S
Wi thin, wherein each range is associated with a
di f f eneaws fadjadivsting thevtimege by sandadjustment vilge adiecisd rhmsed on the
l.ue, associ .th the range within which the
r\ré‘geé‘éefedvsé agﬁaﬁgf%&%}égﬁ %/nl%heasur enment falls, and wherein
t he themk forsepaaeng tHeobtAniag aad hdisbah Bitil et &pirés and
adj ustnent_ val ue for each received signal quality )
neas Upeans fer performume & soasr oft a18ecppd Aregpensy hannel for candidate base

. . | : .

PR SRR & OYROTRE LELRd ALY chfneP Elibl Birdent from
the fiest frequesicg odnnglual i ty measurenment for an active base
station transmtting nessages for the apparatus on a

first frequency channel; nmeans for adjusting the tinmer

by am.adj I hectad Ib(g,?lgg, .the received

Si gng3°qug%{%ﬁ£ﬁg§§8?glﬁeﬁﬁtl;§’ mea%s r S?%beati ng the

obt aiméang femdtteanhining vhochiomieiof atpieralifyrogfiraregep of aasuaerdent values

tﬂ% g%ﬁgreggﬁgig%%%gsa%%gg& fglfls \?Vitﬁ&l(,: %%%refirg gzﬂ: er'%ﬁé/e 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.

14. At a wireless device in a wireless communication system, a method of
scanning other frequency channels for candidate base stations for handoff, comprising:

determining received signal quality for an active base station transmitting
messages for the wireless device on a first frequency channel;

bypassing scanning of other frequency channels if the received signal quality
exceeds a first threshold, the other frequency channels being different from the first
frequency channel; and
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stations after expiration of the tinmer, the second
frequency channel being different fromthe first

wo e@quency channel. 13. The apparatus of cl ai nPQRUS2004/036539
further conprising: nmeans for determ ning which one of
a plurality of ranges of nmeasurement val ues the
r eceipsefd inﬁ@@émﬂ&g%ﬂ thy oﬂﬁﬂ,@%‘éﬁﬁéﬁ?tchgﬂeh%f \IMCMHl@ate base stations
mhereln ea range i s associated with a different
i dhausrcavad sigmpligvaldyds e of mnge elefioed hy thddirst threshold and a

SRR R HGoR BRGH Bl o e TR SR

and wherein the tinmer is adjusted by the sel ected
adj ust ment_value. 14. At a wireless device in a

wirelldss doemsinedef daimslA duither somprisiag: of scanni ng
ot he&, gngy n%ﬁ?%@&\%ry oGl 3t P35 Bas gt ﬁ%l@l{]% receive
for han I Si ng téermni ng receive
mesahges yf ﬂlBrreGﬁllvedeSlglwé qoaléty for die ative basssthtidn i&gaelow the second
tﬂﬁgmﬂges for the wireless device on a first frequency
bypassi ng scanni ng of other frequency
channels if the received signal quality exceeds a
first threshold, the other frequency channels being
di f f dibent Theomethhé dofi ¢lgim fldegheredty thehasvaived stgmdl quality for the
24 for scanni. ng.of the other fre uenc channel s
tl? e%aﬁﬁ 8%%1?5 ‘%g%l%egfhyl B ST more RHot E?l gnal
quality is within a range defined by the flrst

threshold and a second threshold, the second threshold

bei nd 7t owdhetmhghod 198 claimst4, rwiheseindhel first tivesholdtinod & and the
s%&ﬂﬂﬂhéﬂuﬁ&ﬁﬁﬂ?%&fonpr'S'ng perform ng a signha

recovery procedure to find a base station to receive
messages if the received signal quality for the active
base station is below the second threshold. 16. The

met hdd- of A 2PATaius In }yEFelpss comanaatipy sYflem.qieaIprising:

qual gt denfdbiat FopRRkIvY § S

one or ermr e ap(? ot rrllgas% ?gérrgﬂi?%%é ?%d n’é?%wlﬂ% ?&daxPXctwe base
stitian mafistnittitgemessages Hier the apparaths es hird fieguency cﬂﬂn&n Gnd

t he secon thresnold is - 16 dB. 18. An apparatus in a

wi r e[3#88 fied%t i%n system conprising: a

dermodul at ‘B&p&@e{cﬁﬁmﬁg 3008t GrdahBRy BERh¥E dirSthd"Rbeived signal

quality fof  an active base station transn1tt|n
quekty sgeecds erfirstribresholds tiensheayifreguénaysthafinedgbeng yhfferent from the

03NNk, MRy SRt rol I er operative to

perform scanning of the other frequency channels for candidate base

stations if the received signal quality is within a range defined by the first threshold and
a second threshold, the second threshold being lower than the first threshold.

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

means for determining received signal quality for an active base station
transmitting messages for the apparatus on a first frequency channel;

means for bypassing scanning of other frequency channels if the received signal
quality exceeds a first threshold, the other frequency channels being different from the

first frequency channel; and
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bypass scanning of other frequency channels if the

recei ved signal quality exceeds a first threshold, the
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first frequency channel, and perform scanning of the

ot her frequency channels for candi date base stations

i f t RBeans @6y ﬁ&ﬁ)rﬁhﬂcﬂ 8dandilil ot ﬂ'le'cﬁhéN frdifuBndy EIRMAELs for candidate

defined b e first threshold and a second threshold,
haﬁfest%mé £ FRce 0 Sinplequaljtyl iowidthin heange Hefiiddrist the first threshold

nd n%g%?lgg]imegi%l%gfsfe{ %%81?(% (ﬁ;{%‘;?ll iéﬂ?%n ﬁ%’gﬁ@ag g}e first threshold.

determi ning received signal quality for an active base
station transn1tt|na nmessages for t he apparatus on a
first20f r edifehBirelepmArare ima gyize ¢S§rcoayraawﬂﬁg sy%tamnangethod of

eénn?ﬁ%]&[l A F &M | S

Squa [ %xcee s a |rstﬂ?ﬁ%ggﬁm%gswfﬁb o h rqugﬁgnmng
chan nietesmbmnm geqﬂ:ll\feﬂe signal fpnaiﬂy tibe dhi agivef bmu siatiyh transmitting
channel.; é@% s for orm ng scanni ng of the

BEshRees fqr i‘ﬁ‘?é%nsa 18]" EE‘&W&F chagnglase stations

|f t I [

def i ES%I‘IEQ%’{&% Fh L AR el R o e b TR B ety for
thmctlsfebmtettwnemdol d bei ng | ower than the first

threshald.. 20. At W 1 ss_devic n.a MAre
cormuuearrB s5 & s Fest i’ Suaahel 15 <GorgRS base stations
aite£epiiatiyn 6hae hd, thekesonddicdabyRAaes bahi! Ql'fﬁ"erfaﬂ’trfrom the first
handof f conpr|3|ng determ ni ng recei ved signal
fﬁ@aﬂnwyﬁwaw -an active base station transnmtting

nessages for the wireless device on a first frequency
channel ; setting a timer to an initial value selected
based@lon tIthe mel:hedl wicclsing 06) whein the feeeivedeighal igudlity for the
base, st ati.on; erfornming a scan of a second

acivsbRsh Siptien 44 e‘lVl 1ro0e M i RiuPdbbelsengesaf whissapach range being
a@@&@ia’fe‘ﬁt\!v a‘?l‘ifférgl?rlhitﬁle (Ialu% h&dSRRead e ﬁﬁ‘l@le {ﬁhﬁi@g@ ial value

bei ng d| er ent omthe first frequency c anne
aFtveiateelt widldthe frangeavithi® Gvhickhtbe edcnived signalepialigdalis. gnal
quality for the active base station falls within one
of a plurality of ranges of val ues, each range being

assogpat eqhwi hBhad dff ERERM 1, | \Qhérblﬁl rahgtd! %Vlthagt RICAEHE @h/n higher

the timer is set to the initial val ue assoc

velies argragwociatadvith preigtdssively largeinitialivaliigpfat thguihdrt y
falls. 22. The nethod of claim 21, wherein ranges with
progressively higher values are associated wth

prognessi ok yméthbQF dlaihi D6y whele thel REeivB® signBE ualdy-for the
The nmet hod of claim 20, mhereln the received signa
agfivg hasg statipn jsipbtained by averaging a plurality of measurements obtained for the

active base station during a prior interval for the timer.

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

a demodulator operative to determine received signal quality for an active base
station transmitting messages for the apparatus on a first frequency channel;

a timer operable to be set to an initial value selected based on the received signal
quality for the active base station; and

a controller operable to 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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active base station is obtained by averaging a

plurality of neasurenents obtained for the active base
wa@t@sioen27sluring a prior interval for the timerPCRUS20041036539
apparatus in a wreless comunication system

conprising: a denodul ator operative to determ ne

recei ved signal quality for an active base station
transmtting nmessages for the apparatus on a first

f r eqRéncy Amhepparatus il a wirebess opremaibicetiompsystens eompysiag:
initial val ue sel ected bas on the recejived sj -
qual fEE JPT (dqleTRIIRE, FeRHY §lggﬂt Sality raa%o%cttlggﬁl’aés g station
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channel” for Candi date base stations after expiration )

of t neans fresettinge tisees 6o 60 it oakeyselerisr baseds) the recetved signal
different fromthe fir frequency channel. 2625. An
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sitEionnefiss oRBialioRe A met dae tond fipausncy pimeegoe different from

X r setting a tiner to an initial value
t@%ﬁ%@ﬁé egggggm%%”the received signal quality for the
active base station; and neans for performng a scan
of a second frequency channel for candi date base
stations after expiration of the timer, the second
frequency channel being different fromthe first
frequency channel. 27
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