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[0003] A wireless device (e.g., a cellular phone) may be capable of communicating

with different wireless networks. The wireless device may perform a search to find
wireless networks from which the device can obtain service. The search may be
triggered when (a) the wireless device is not in service, e.g., at power on, (b) the
wireless device is currently communicating with a wireless network that is not the
highest priority wireless network, or (c) a user wants to obtain a list of detectable/
available wireless networks. It is desirable to perform the search as efficiently as
possible so that the wireless device can obtain service from a suitable wireless network,
pending communication (if any) is not interrupted, and good user experience is achieved
for the user.

[0004] There is therefore a need in the art for techniques to efficiently search for

wireless networks.
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wheo0g®ssd45 or vari ous wirel ess networ ks such asPCT/US2007/083561

Uni versal Mobile Tel econmuni gati on System (UMIS)
networks that utilize WCDMA, GSM networks, etc.
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glb%gl %%éﬁ% aﬁg%%?)eg%r LD d I 6ofue551p ate IIBE rn%?r p%r orm V%e search
in the first state if it is an idle state and may continue the search in the second state if it
is another idle state. The UE may perform the search in the first state if it is an idle state
and may suspend or cancel the search in the second state if it is an active state. The UE
may delay the search in the first state if it is an active state and may perform the search
in the second state if it is an idle state.

[0009] Various aspects and features of the disclosure are described in further detail

below.



3 BRI EF DESCRI PTI ON OF THE DRAW NGS [0010] FIG 1
shows a deploynent with a UMIS network and a GSM
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UMIS and GSM [0012] FIG 3 sBows a state diagram of
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organization named ‘“3rd Generation Partnership Project 2 (3GPP2).

[0020] In general, a wireless network may utilize any radio technology such as W-
CDMA, GSM, ¢dma2000, etc. A network operator/service provider may deploy one or
more wireless networks of one or more radio technologies. For clarity, the search
techniques are described below for UMTS and GSM. For clarity, UMTS terminology is
used in much of the description below.

[0021] FIG. 1 shows a deployment 100 that includes a UMTS network 110 and a
GSM network 120. UMTS network 110 includes Node Bs 112 that communicate with
UESs within the coverage arca of the UMTS network. A radio network controller (RNC)

114 couples to Node Bs 112 and provides coordination and control for these Node Bs.
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[0024] UE 150 may be provisioned with a list of preferred PLMNs from which the
UE may receive service. This preferred list may be provisioned by a service provider
with which the UE has a subscription. The preferred list normally includes a home
PLMN (HPLMN) and other PLMNs for which the service provider has roaming
agreements. The preferred list may be stored in a Subscriber Identity Module (SIM), a
Universal SIM (USIM), or some other non-volatile memory module. The UE may also
maintain a list of PLMNSs that the UE has found during prior searches. This list of

found PLMNs may be stored in an acquisition database in a non-volatile memory.
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Idle mode, the UE has registered with the UMTS or GSM network, is listening for
paging messages, and updates its location with the UMTS or GSM network when
necessary. The UE can receive and/or transmit data with the UMTS network while in
the UTRA RRC connected mode, depending on its RRC state and configuration. The
UE can receive and/or transmit data with the GSM network while in the GSM
connected mode or the GPRS packet transfer mode. The UE may transition between the
UTRA RRC connected mode and either the GSM connected mode or the GPRS packet
transfer mode for a handover between UMTS and GSM.

[0029] While in the UTRA RRC connected mode, the UE may be in one of four

possible RRC states: a CELL DCH state 322, a CELL_FACH state 324, a CELL _PCH
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UMTS or GSM networ k when necessary. The UE can
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while in the UTRA RRC connected node, depending on
its RRC state and configuration. The UE can receive

and/or trans a t he GSM. net wor vhile in the
ki 2o Ahadtin %fgfaétaé? %ewl@bp@ dretey E%cﬁh tragsgert channel,
FREHendey fhHahe 'a&de@@clﬁﬁﬁéﬂeF@th%ﬁoteyg%nga%nﬁep BRETRA denotes

mode and either the GSM connected
pPaARKEY reglstainsﬁ erean”di‘:bélef bpravidrantiow descoptivesefor UMT@uaRdRC states.

%wg%te %Slf 2{}? E()ig?crl ‘5@% m C'%%eg lathn?e%e‘ 'Radlo Resource

6}, aPl%té’C%? Sp@c@éb{ltoﬂ:p\(ﬁ’él&ts@t'ﬁ R, 2006CEticiPGH publicly
V‘D 200 058045 PCT/ US2007/ 083561 6 state 326, or a

vRMlableH st at e 328, where DCH denotes dedi cat ed
transport channel, FACH denotes forvvard access
channel , PCH denot es pagi ng ?ﬂg?n and URA denot es
UTRAN regi stration area. Tag pr OVI des short

: £ i + £ e + +
UCDbI I [JI.I Oo1rS$— T Ot C1ICT T UUT I'\I'\\./ DI. cu. TS. IIIC I'\I'\\./ 20 Al TS

and M8tkes are described in BGDP%CIZBﬁlel entitled

) Rad! o Resouy r'[%,% E{HJO% 1(1 t% E S n?;cwork for a voice or
=4

I L %ﬁmaaedlp%éﬁlg SRl o ey

DCH The UE (@he@%ﬂ%x@ﬁi@e%énﬁhﬁ@%dl%&af&ta%ﬁh HURTS
voFEE_bh Haatancak biadorAisiiinahad iRPYRi akd SHANARLUES.

acat aod oan aveah oo~

(J.I I U\J(J.L \oa v | LLI LIIU U I \/II IIIU UI_ o aAanrl U/\\JII(J.IIUU

si(gddl iRd] andhiediE pm@h@élwammorﬁ thh @CUMDPS paging wesseges and is
c&iRA BGHNhnabspdrimattedato dragbrait od thd dilingt her UEs.
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003k ¢ iThe WE)may spasitipn Ild|f@nwﬁltfeldd%ntoﬁé tethq C DCH state or
éEﬁigthH state by performing an RRC Connection Establishment procedure and (2)

from the CELL_DCH state or CELL_FACH state to the Idle mode by performing an
RRC Connection Release procedure. The UE may transition (1) from the CELL_DCH
state or CELL FACH state to another state in the UTRA RRC connected mode by
performing a reconfiguration procedure and (2) between different configurations in the
CELL _DCH state by also performing a reconfiguration procedure. The UMTS network
may command the UE to be in one of the four RRC states in the UTRA RRC connected
mode based on activity of the UE. The connection and reconfiguration procedures are
described in 3GPP TS 25.331.

[0032] In UMTS, the system timeline is divided into radio frames. FEach radio

frame has a duration of 10 milliseconds (ms) and is identified by a 12-bit system frame
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occasl ons | re are no er tasks To perform
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found by the UE to



the user. The UE may periodically performan automatic

search if it is canping on a PLM that is of |ower
w@eriosnsgoys t han t he hone PLMN. A goal of the aupOrE$1007/083561

search is to find a PLMN of Bigher priority than the

serving PLMN. The UE may performan automatic search

whenever a periodic search tiner expires. The tiner

val ue nay be provided by the service provider. Table

2 sumari zes key attributes of the manual and

automati c searches. WD 200818045 PCT/ US2007/ 083561

8 Table 2 Manual Search Autonatic Search When to
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fo3gTbl i @Eﬁﬁylallﬁco%emhh@ﬂ)er iyes bheaRIlMNSFoiexth®le, the UE may
acqul sition database. The UE may thus be able to
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PR Bh LSS heleeh Fafth & Bsibulal B Cro el eucn for

tvaslesyh@RBMBIof otiRs WSS esthslotich,3Ger @Ehbif@o8dh@US The particular
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etc
PrRiverlssi tg ek Clp rtap b gD nta?rnevqé@w Eictasel Syahrasithe UE capgblhtles the
Backu2Ph. ARKFodtP % tdtO8the TR, A4 LY ot

[0038] The UE may perform a PLMN search as background task whenever
requested or triggered. Foreground tasks (e.g., exchanging data, receiving pages, ctc.)
have higher priority and are performed first. Background tasks have lower priority and
are performed, e.g., when there are no foreground tasks to perform. The UE may
perform a PLMN search as background task, whenever possible, in order to avoid or
reduce disruption to foreground tasks.

[0039] While in the CELL_PCH state, URA PCH state, or Idle mode, the UE may
search for PLMNs during the DRX time when the UE will not receive pages from the
serving cell. To avoid missing pages, the UE may suspend the PLMN search during its
paging occasions, receive the paging channel from the serving cell, and then continue

the PLMN search. This allows the UE to search for PLMNs while minimizing page



are perforned, e.g., when there are no foreground

tasks to perform The UE may performa PLMN search as
whawkgssound t ask, whenever possible, in order POI/ESWOT083561

or reduce disruption to foreground tasks. [0039]

While in the CELL PCH state, URA PCH state, or Idle

de, the UE may . search for PLMNs during the DRX t
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aps in transmssion to allow the. UE t .
%@5%1&%% REEASIOBR WhiER giERe Edrvals lwwelc_fyég%@ can temporarily leave
HRMRRUALT Lofl he B RRaSRENLRY 8! thdULEMI an the CELL DCH or

transm Ssion gap to nake neasurenents for other cells
GWELhoGAOtbstategthddtB niayostsa beardeforiPddINelduring Vifiel periods in which
h LL FACH state,. the UE may search for P
g pashiine] BiSeninaS arealir SERMGoRE e Ui gegvork
f00a®] | NtTRIeVEESmh albi KeRre tdapabilityCanreb & 0P daiplk Yeel IS BY Grequencies
the serving cell to make nmeasurenents for other cells. ,
simultaecogslyl.  hioH GremplELthe FABHMSY dhave mHBIplYE aptgpna gpd multiple
! r . . o) |

i R I L T R
(MBMOYTigansalissivnk . THROWE] miheuddEommyr ahsie Fudvi@ers to receive data,
capability to re&eive nuIIiplﬁ éflls or frequencies i
gepalingarnsbRrgtages frgm ths saiing cell gd DY s Mg athes reeivers to

n L Bl i, V
BOLSIRETIARS, T AA BUEaBRRL RLR A L, i, R Lfon oy
tronket dngdl @- oyt plate ar(dvinddy  tyr ansgriassibeet. ofTihe ddkilatly resgvers. The
gﬂ@ or nore receivers.to r ive data, signaling,

Pane dergartiqn assmpesdhatdh Ukdias anf feticray use one or
[0042] Ot hafe WEGRIYVEFSRatt On (IREBTRA RRIC FIaMdSted WJdR, tdptSially in the

capability, the UE may performa PLMN search at any °~
CERe_Bal ¢mURAy PEithsteteafr amperdertsied nsiing of tinghs@theofUE is in the

bEELﬁ‘ei—ll oaerUﬁAr_%%ﬂ \s/t%{e? 'an-lglrlll%matic search may be triggered automatically
(e.g., due to expiry of the periodic search timer) and/or a manual search may be
triggered by the user. Not performing the search in these states may lead to
unsatisfactory user experience. For example, if the automatic search is not performed,
then the user may stay on a visited PLMN (VPLMN) for a longer duration of time even
when the HPLMN is available, thus incurring extra cost to the user and/or the service
provider. If the manual search is not performed, then the user may not get a list of all

available PLMNs and may not be able to select a preferred PLMN manually.



foll owi ng description assunes that the UE has one

receiver. [0042] The UE nay operate in the UTRA RRC
w@ovsesdoetl node, especially in the CELL_PCH oPCT/BE0PTH83561

state, for an extended periodipf time. Wen UE is in

the CELL_PCH or URA PCH state, an automati c search
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POVINUS2206h d 83564 DRIO 11304 3}de'f|ﬁ@ atd1d mEysimepdees. NTRE ME may save

searches while in the UTRA RRC connected node in
Prigdnioryaiiomfas e BBMN) PEAIFTE BIIQING RGNS RE8piPR 3B mayhgsume the

e PRy PR PR R B S palfPE NG on.
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éggﬁeﬁéﬁﬁ %@Sﬁ?? N2y AsSER@ncRitpmpegserch jEgquegfo the RRC
shet&er ﬁ&erﬁéiﬁéﬁﬁ:t sdARY) S StpiRkk. qpttmk@reje%%afh‘érbut&natlc search
manual search, or sone other type of search. The

yesp,ehhﬁlm the ]ziA;Selqabe stissde thR ivNussear e rhatdmnmn,ge g h evhm short timer

Sios TTIRGTRE BB 8y Tt t peRRe D EiRan (AR b pERie dfeh dimer,

%gltﬁ@slﬁﬁ@ﬂﬂib@ﬂlaﬁm oieie 0Bl I8 séddRds RikMYa$ ey gdtiodfel ddgrch timer
e saved state information at the end of the paging

@@rzév@m@rt ¢ poya sf nmﬁéewénﬁhgﬂ qa8q, sQIECtHIE o pBteratie sgeé‘ah Egquest by

ﬁ%ggﬁngtm%{gééteadgérs% %H%Q@ggr C(];] ﬁggﬁsm t{h% Fﬁﬁ&g‘% accept

ki\ti'di‘hkﬁidehe titempe¢ beaticregaest ehileiinehe €EPILr BEH bf CENE_RRCH state
ects the automatic search request, then the NAS
ﬁl@mﬂé pedian pim autpRgie s3areh at&pp&p@@tqm% ¢.g, ffter tigagHoning to the

gheit PEHg@rURﬁxlpCH%%te The short tinmer may have a
shor ter ration than the periodic search tiner,

H0g¢6] t hithestibrinay ireyect areanba mrdhhteqm*sdesrhﬂ@fmsthcdl‘ﬁli DCH or

CReh R bR hhs Ted e R artEFTor e BLEoRGH e CEEL Facn
§t§‘€%raﬁg dre@lﬂé’@% bBYnork N pBRENMRYn AOhaRAY 88261 ¥nd @Wﬁérformlng the
performance. Alter natlvel y, the RRC may accept

m@n@altm@rcauwoudét disrugle dresh tatSéI@}ueT;lne WS endynrecpige a rnanual search
eH ar. CELL FACH sta
request- rom the uSet and issue the request to the RRC. If the RRC rejects the request,

then the NAS may reissue the request when the short timer expires. Alternatively, the
RRC may accept the manual search request and perform a manual search at a later time,
e.g., after transitioning to the CELL._ PCH or URA_PCH state.

[0047] While in the UTRA RRC connected mode, the UE may often transition from
either the CELL_PCH or URA_PCH state to either the CELL _DCH or CELL_FACH
state to perform cell update, URA update, packet-switched attachment, etc. The UE
may remain in the CELL DCH or CELL FACH state for a short period of time to
perform cell/URA update or registration and may then return to the CELL PCH or



and may perform an automati c search at appropriate
time, e.g., after transitioning to the CELL_PCH or
woRAsPSitMst at e. [ 0046] The UE may rej ect a nmaneEl/us2007/083561
search request while in the CHLL_DCH or CELL_FACH
state if (a) the tasks being perfornmed in the CELL_DCH
state are deened to be mpre inportant

or CE
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Faiihahl ERNGIhdneAMEaRE [ﬂﬂ"&aﬁ@tﬁcﬁ@ﬁﬁ%@e CenuAbPCsesitehthdtURA PCH
|ater tinme, e.g., after transitioning to the CELL_PCH

siﬁteupwhpésﬂe snagice Theddz mayvicktethe manpe seArRAr@mest if the UE entered

GRI0EEL SRS LS AR UL SRR Tyl Rllgion. .

%Hldaﬁ@ﬂscgnaﬁfg,ko FAGIhd laadagetaac.per form cel | update,
URA updat e acket-sw tched attachnent, etc. The UE

H08 eneliable # lipts dheckndlipgiaf spareieraquestiiy agegrdangcowith one design.
ALcanBl S TS {cn Rl D LR PRLENRY be rriucd o
O8NS 8045 PCT/ USZOO?/ 083561 11 URAPCH state. Since
registration is transparent to the user, rejecting the
manual search request and ;re%lur ning zero PLM\s to the

user may |l ead to bad user exp&fifence. Thus, the UE

may accept a—mahualsearch request while in the
CELL_DCH or CE[UL_MII&C&IIGL_&TA@He UECEtIe PCH & RA_PCH

State due 1o registration. The UE per
maAuaimgear ¢h whenever .the UE tran&ﬁ%?@r?q}let“r}aéld@éf_fﬂm

PCHgs4ah €, | ARSI oRABeMAtiG 1R L regest hg ap@MBtifserach qyeneg jpRX
may reject fhe manual search request tiffe-t he UE entered

t he CELL__DC}-IAoch%%%&éJ’eIS:ﬁ%@egte due(|to a reason ot her

than regi st 1t a or signal | ng

ndtg Jgg rE&“ (?i e3I|st f
hanEf § BS IR Pga%%g%rgd et o dicced egE E g drform
desPgHC ﬁ%étr@a %f Jasitigh & when a néaé%li“léﬁaffc queag DRX time.
rej ected, tr LF%_ r@&ildeued a short tine

later. Tablé HB)d@ElBLqut}QQE@SCELh@I'\FIA@H CELL_PCH & URA PCH

Automatic Accept request and perform Search Reject

automati c search request. automatic search during DRX
[0049] The description above generally relates to handling of new search requests.

A search request may have been accepted in one RRC state. A PLMN search may or
may not have been started when the UE moves to another RRC state. The search
request and PLMN search may be handled in various manners due to state transitions.

[0050] The UE may often temporarily move out of the CELL PCH or URA PCH
state due to cell reselection, uplink data transfer, location area update, routing arca
update, etc. The UE may have accepted a search request while in the CELL PCH or
URA PCH state and may have even started a PLMN search. The UE may then
transition to another RRC state such as the CELL FACH or CELL DCH state.
Canceling the PLMN search due to the transition to another RRC state may lead to bad

user experience since the cause of the state transition may be transparent to the user.



time. Accept request if entered CELL_DCH or CELL FACH
Manual due to registration and del ay the Accept

wo egaesto4aand perform Search search until tranBCT/U82001/683561
manual search during DRX tinel2 CELL PCH, URA PCH, or
I dl e node. Reject request otherw se. [0049] The
desirl ption @bove generally rel ates .to_handl i ng of new

atkh rldigetewing (Xnupalpgy Mayrased iRy IdPescprears. A scarch may
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or CELL DCH state. . Canceling the PLMWN search due t
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tion may e transpare e user.
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53] Do BRI alech E G oy G PR sl B mode may

POtcoRgdRe f A [d s%h‘ﬂésessfh%héEEEnﬁAéﬁﬁ%ﬁﬁ‘ CEEOUSSH &ftes may be
rei ssued (e.g., by the NAS) or anot her search request

tansidesadeds. acAV@ statcsh Imggnerdgea sw@en@e de @ﬁﬂ@ﬂeda sespanded, resumed,

tran iti nded search

o SR el o SRR i Rk el Afttfer 3 alnsther to cancel
sapeddi, rémMbE Borkse thdScas@aie beRpaRicRest Oii®RE fa@brsduch as,
later time fromwhere it was |eft off. Al ternatively,

& 2s stse e @é@hdwsmoma\% suppegdedpregrie dhestatertemsitips, whether
ﬁl%déeg{ Sreegul‘t:sh arset IF rélgva% rﬁt%:{r gﬂats aggﬁ?t%n tﬂ \Maﬁs%hof the state
case e search nmay be perforne ime from

trivesitiveg terixpgoted e pthpe Bt dn ﬂ&afeﬁmstif&yetc t hus be resuned
at a later tinme either fromthe beginni ng or

083k i tFopadrangifion drom CEALsagyéHBédPQélaﬁo&ﬁ%f%%othe UE may
glﬁgéudﬂ af UARGHARD oA T her aﬁ sé{)eﬁ rah &hit Wd§'a§b§ﬂed A SRR'ERLL PCH or

ongol ng nay al continued affer a state —

URan$iGH siate [The32 mep rstasmmﬁia kLl ,FAGH s@E tenPCHray atdmay then
1%5@1’115 C%E'e au omaticagrdmlagllla Srégl% 1r1Tpa0¥1 transitioning to an idle state. For a
transition from CELL PCH/URA PCH to CELL DCH, the UE may cancel an
automatic search, which may be reissued by the NAS when the short timer expires. The
UE may suspend a manual search upon entering the CELL._DCH state and may resume
the manual search upon transitioning to an idle state. For a transition from
CELL PCH/URA _ PCH to Idle mode, the UE may cancel an automatic search since it
may not be necessary to find a higher priority PLMN. The UE may start a manual
search if it was not performed or may continue the search if it is ongoing.

[0054] For a transition from Idle mode to CELL. FACH/CELL DCH, the UE may
cancel the automatic search, which may be reissued by the NAS. The UE may suspend
a manual search if it entered the CELL_FACH/CELL_DCH state due to registration and

may then resume the manual search upon transitioning to an idle state. The UE may



be considered as idle states. The CELL_FACH and
CELL_DCH states nay be considered as active states.
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ERPLr PEL. TR Ut Tl PR o TR, SERUCAp BeTetsiucd by the
& chhapEnmby ampiebd amhangat seasah whiileinsthat@ELIFdDCH state and may
transition fLom CELL _PCH/ .URA PCH to Idl e node, the UE
FFéE/mE HBINUGhSHRNIRRM TS EARER QIS $#1°- may not be
Fsarl%rta‘?rafnblﬂgn #oll REL. PO ¢YLPLAMNI/URE AEFITBY mode, the
start a manual search if it was not perforned or may
Péminsumhe waarcﬂl if {t was sosngoderydurfr@oBda CEESr DELH state. The

an3|t|onfro mode to FACH/ L DCH t.he .
HERRY 56 B By hl - SioPBaE et R ews St ey tigabilning to the
CeL$sSDEWH Bt hPoNAansitfien HonMB¥ISUBENe CELTRRAZIH, the UE may
search if it entered the CELL FACH CELL DCH state due
suspensys stanpeli ssarchrvehileniythe KERLLr EQGHE statfeandamaa resy@igrtbe manual

geglgcg]/ %@Oﬁ%‘t F’%ﬁh} T{%‘?O%V ?(g% é%k‘)el %&% canc g Iedouﬁmnﬁ’én val™" automatic

§@Bdhaﬁ itiviasican @iddediedo b henSEbh tASHETEL DACktast at e due
reason other than regd}stratl on, and NA

if%blg 4BoVE haDSeHif 4aseadar bandling gwiomatip e@t@ﬁmﬂﬂj rseaéches for
ﬁaﬁ%n% iRy deh A Crbohs SAGE ha &Ehhqpﬁiéu ﬁﬁmﬁ’t@bla t&ﬁﬁtlHEor

resunme an automatic or nmanual searc
ecnmiptmlﬂbdtlsluou apglitdbde. CELL_FACH state. For a
transition from CELL_FACH to Idl e node, the UE nay
cancel an automatic search, which may be rei ssued by
the NAS. The UE may (a) start a manual search if it
was not performed at all in any of the RRC states, (b)
resune the manual search if it was suspended in the
CELL_FACH state, or (c) cancel the manual search,



whi ch may be reissued by the NAS. For a transition

from CELL_FACH to

CELL_DCH,

the UE may cancel

an

w@eaosnsiost search, which may be rei ssued by theCT/NEES07/083561

The UE may suspend a nanual
CELL_DCH state and may

resune

transitioning to an idle state.

t he manual
[ 0056]

search while in the

search upon

For a

transition from CELL DCH to CELL PCH URA PCH | dl e

node, the UE may resune a nmanual search if it was
suspended during the CELL_Dghhisyate. The UE may do

nothing for an automatic search if it was cancel ed

upon trangitioming to the C DCH State. fFor a
transition from CELL_DCH to CHP FACH. the UE may

suspend a|manual search while iincEhe gL FACH stat € gearch
and 'y r e$dH- I | _FA(dRy UREP@GPI anbdle modeng 1.
—to anidle¢ state The UE may d¢g nhothing tpr—an P
automatic| search if iCamméedcarceCaubehbde t 0 Ganceled | Automatic
cERNSHhEON to khe CEC <. lapl e 4 SOows

specific gesign for §’T‘6P? It §H§R geding ﬁ%‘f‘ed Manual
searches for _transilt Poh&9s =e‘PF(€‘H’é61\?9 Sus escdiky.

"X in Tabl & 4 indicates a tr (@56&15&{1 0T Sush Ot 1| Oytomatic
C%g% éfd% appHcahl e. 20084058045
N 7/g 56&. d, 14 Tabte 4 |From . To, CELSuspOMeGELL \\

FACH CELL node Sear ch _?dCH by panceled

Cancef ed Cancel eo L,c cgiﬁed gromati ¢ CECE_DCH X .
GbkpePdHd | Suspénded %Wbegd or Carcel ed or Gancel ggutomatic
SoURCarkEd ¢d Mﬁ‘rﬂ@& X ﬁgmded Suspended| Automati C | Manual
r\:I I IEII_\\I-\LI 7\ UUO'J\,IIU\ U Uu\)'dbllubkl Suop\,lld\,d l\vhlluu.l Gr
E@E&ﬁ% d <£LL _RCH X|ReBesmsatdAut ofeontigucds URAPSXH X X |-Automatic
Ldl e rmdp esume'vc?nual Reg%ln%ecisurre%ooaﬂltlel ed Automatifc Manual
[0057] In the design shown inTable 4, an automatic search is (a) canceled upon

transitioning to the CELL DCH state and may be reissued by the NAS and (b)
suspended upon transitioning to the CELL. FACH state from an idle state. A manual
search may be (a) suspended upon transitioning from an idle state to an active state for
registration or (b) canceled if the transition is for a reason other than registration. A
manual search may be kept suspended for a transition from one active state to another

active state. A search may be continued or resumed upon transitioning to an idle state.

[0058]

Some example designs have been described above for handling searches

through state transitions. In general, a search may be handled in any manner for each

possible state transition based on the desired outcome.

[0059]

The UE may often transition to the CELL FACH or CELL DCH state to

perform registration for cell reselection, location area update, routing area update, etc.

It may be desirable not to cancel a search each time the UE transitions to the

CELL FACH or CELL _DCH state for registration. Doing so may prevent the search
from being completed due to frequent transition to the CELL. FACH or CELL DCH for

registration. It may also be desirable not to cancel a manual search for events that are

transparent to the user, e.g., transition from CELL PCH/URA PCH to CELL FACH



| Resunmed Resuned Continued Manual [0057] In the
desi gn shown inTable 4, an autonmatic search is (a)

W@ 20080588d5 upon transitioning to the CELL_DCH BCHUS20aTICR3561
may be reissued by the NAS anth (b) suspended upon
transitioning to the CELL FACH state froman idle

t at manual sear (a) .suspended_ upon
qréﬁ@l{@b HPHRC HG IR Lepe ?“&1085 strg? RS & Bl 23 QLerApvgnts and may

h@rwark B mbfal QR mkiRdcgancel ed i f the transition is
for a reason other than registration. A manual search

H960be WG Sslepereckahmic af prompssirtg ©n af scarchonigh stetei tvansitions.

e 1o her actlve at e. sea
B Bk ROt P Gt K arsptch SR e M g gvhich may be
sEatepCH QGE8IPEI® RKAABHE T8SILUNSaAAWR RERA at time Ty, At time
descri bed above for handl i ng searches through state

T'e. dbs U toansitionp fr@ehtéﬂleatﬂe stpte étatnt petivgystase weldmas bierCELL_DCH
é]tEgEn]gKSI fgnclid gl% endspo(% cftil bl e %%rgleA?l‘?%tet’Jf‘ ﬁteb@E %%nsmons to

cone.

ﬁﬂf ans Bthle(lmdtr@sutrﬂb@ tEEddardhACH 19 hotQElnbelEX}IAS tu’:HeeT eI the UE transitions
g)erform registration for_cell resel ectl on, | ocation

@Qtlﬁ:ﬁ adle gtatq gk qq@&méesetge é‘%%h eAt dmg T t|h %W@@etes the search
S5 FALEROk GORE Iy ARG S EEED AP e

[0dgil st r 24 IPRMVIN Doayn gpsatenay ope ev emtre tftevgusrear ieinds.f rah frequency
ei ng conpl eted d ttraS|t|onto e )
g;etdu% kS m%eﬂel@éigf% %k‘se%ﬁe% F gppceq ﬁp%§y gpregximately 5

R A eSdchablig sSNtndP n&ANE & dwad R B a4 Mﬁ%raﬁﬂ al RhtcPHEMSRcy that is
that are transparent to the user, e.g., transition

givomirCEQQ. KPRH/csatiCHErch OMTS Elmtﬂek/\@ 1deo081ed3804 Specific channel

FELbIERRREER RE GARR R FRA s B8} fadihel Bt rumben)

el UYBRFCR9tfomaatiodshediRALA basRadre riv@r 1 BePRATS 28060)] entitled
FIG 5 shows an exanpl e of processing for a search

wWed Bauapraenty QD) tadion gransmugsien gad Teceptipe (FRDY.gcReloass i March

T A R U R S

seanchr mbretspedfid WARXCNs.me T, the UE transitions from
the_ idle stateto an active stat whi.ch may be
t‘,tﬁézl pcH hed/E ey pepaesp 2 fat‘tﬂlaéﬁ?é‘ asVaHPu%lQﬁ%%’F% Foyexample, the

e |
£ t o @h%er td ﬁﬁnua@ s%atrghemq i ?édrdeh@}nﬁaﬂdoas B d! e

resunes the sear i's not canceled. At
ti e Peforithe cblirsd fraqednty et adr@ssath@biilﬁfe fraduencst l@ind, meakure the
continues the search. At tinme Tf, the UE conpl etes the
sear cFFeCipd DRWEN MoarseHecquensieshsneed prast byrAé (9=-mdfr = 2 MHz),

al'so Qr?JFdQﬁt tF»Sn%@ ré’ehfré oRhiler manners.  [0061] A

PLWN may one rmre frequency bands. Each
fr &qUBﬁthm bé‘ﬁ’t& freyuca oy @Eaanﬂirtd Blrge W@Ammeé@uﬁ&a&ch strong

Tt e eienty and gttty Birong UARFCNs
e Attempt acquisition on each strong UARFCN, and
e Obtain the PLMN ID of ecach PLMN found, e.g., by reading a master
information block (MIB) broadcast by the cells in the PLMN.
[0063] The UE may also perform an automatic search in various manners. For
example, the UE may perform an automatic search in a given frequency band as follows:

e Perform a coarse frequency scan and identify strong coarse frequencies,

e Perform a fine frequency scan and identify strong UARFCNS,



MHz. Each UMIS channel has a bandw dth of 3.84 MHz and
a center frequency that is given in 200 KHz

w0 e®8lsfosN. Each UMIS channel is identified bRCHUS2007/083561
speci fic channel nunber, whioh nmay be a UARFCN ( UTRA
absol ute radi o frequency channel nunber). The UARFCNs
for various frequency bands are given in 3GPP TS
25.*1 0 ttewpt @qqlu@gloﬂ'qysf‘@ﬁh EgengHeRE CNuend r adi o

transpi ssi [ . ), S r .
2005, ChRnb R ER SubRASRYY 80 Hprwori IRl S B roading the
W t hi MIB ddldMysteypinfoainbiiopechatg® 1 (FBoOnendsystedt érformation block
speci fi c _UARE . [0062]. The UE may perform a nanual
sear cHPFR @LB%%%%%@&@. Ce%ér”_l the : the UE may

hpr m'[&hepe??ﬁés rﬁ%ﬁﬁ&gbrfd}n@d H @B b GERE %tl{%?%irtegegs networks

ol | ows: orm oarse freguency scan across
ant rad® tbchaglogmsy band, neasure the received power at

e f Ci es space art Afc (e.g., Afc.= 2
(RB5T® 26 oty HBR R ng0 Eeatecth s ol i a Sonnccted
Reué ormaUH BferhiceaHeNeYneRA fBle For @Mﬁuﬁfcaﬁ{ﬁR’%&gﬂsa wireless
around each strong coarse frequency and identify

Betvorly (DINRFONE2).  Atherdp meyuonsiate om en BREh conpastrg mode for

UARECN, and .Obt ai he  PL | each, PLMN, f ound
cotnchig R0 it T s SR oI s G BLeFRiR sty By cPrs pacte

aeadGasde Ry cohtuatation withth@SFLAMY o) 06 3dmd BehelEoriY¥ted mode
al so performan automatic search in vari ous nmanners.

fos comanigation WiHeotlE trag OpeiElpIei Rt driet e recsiice | request to
Lar @ B YRRIdS GAHERRY &&%@wﬁ@) E@k#t%&% :bly thEH 9513&19614). The UE
an I aentli rse

coarse frequency sca y strong co
peréausncicesch foPé¢té @bt avifeldse néthwekewhijc scthn camebcted mode (block
identify strong UARFCNs, WD 2008/ 058045 . .
@%‘3/ UEsbdVaRs e Ul gnayatecsist thecrgPsite VBl dp tBadhELL_PCH or

BRAOPEHISRECN ﬁ&ﬁ? pe@@hﬁ‘itﬁb &)é?ctheﬁhﬂ@frpﬂ{@éﬁlgﬂ_lf@[l or URA PCH
hi gher priority cells found, e.g., by readingthe MB

sta@. shistlémnayf dsaneceiva the wqkest yhde in (81 BEL)._ROH @ySEein FACH

i nformati on hl oc t | B3). broadgas

B ey eeiae 1 ¥B8 afteh et BE e EpL BCH or URA P
pefef aneRe may g%ﬂf@ﬂ%n RRBAEE af BAckRENAH taMk 1HBHBS DROIEtMRIThiSthe UE.
and radi o technol ogies. [0065] FIG 6 shows a process

HO66F or Hér. flothevig raoeram Ul ferdundiing  seardorequest érjan active state.
TR TASIE A 6%, M MERORELE IRYS, LBk g vt ot o
TChe LUEARY staehaUM TN (ockRRO ¢ oMhe CIEe ebcode afiefuest to search for
higher priority or detectable wireless networks (block 714). The UE retains the request
while in the active state (block 716). The UE performs a search for wireless networks
after transitioning from the active state to an idle state, e.g., the CELL PCH state,
URA_PCH state, or Idle mode in UMTS (block 716).

[0067] FIG. 8 shows a process 800 for handling a search across state transitions.
The UE operates in a first state (block 812). The UE receives a request to search for
higher priority or detectable wireless networks while in the first state (block 814). The
UE transitions from the first state to a second state (block 816). The UE performs a
secarch for wircless networks in the first state, or the second state, or both the first and
second states based on the type of each state (block 818).

[0068] The UE may perform the search in the first state if it is an idle state and may

continue the search in the second state if it is another idle state. The UE may perform



comuni cation with a UMIS network, a GSM connect ed

node or a GPRS packet transfer node for comruni cation
WORE0R/058085M net wor k, or some ot her connected nRCBEUS$007/083561

comuni cation with other typelof w rel ess networks.

The UE recei ves a request to search for wreless
tvvor PLMNs). .detectabl e by the UE (bJ ock 6
et ﬁhefféﬂsh%ats IERat o fopeisendarRnEDe @1@%@]‘

ﬂl%tsWnlﬂSsté’E@ iflifisian abhee GABNGGE €k Hi99 ?raﬁﬁil@&hromqgs);ecoﬁ@ Gtate to a

S, the UE may receive the request while in
thEIdLstmmbmay uRAMP@ sechen drecthird ptapeif fitos am idie sts@amd tthe search
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[G06Rhy dior LBYISt the e anagtpesform ek gpaetinia theSikst ¢tagd gt is one of a
%h&%n? JIQ ’ aEes cogl%glgla I[gotﬁg @EL’iI %CP? st%p ?R&r 9&?15?‘[8,‘[6 and the

request | A an active s

Ihe nidde ogeleaﬂlesnaymcauy ﬁnetsba/teh $ﬁ &teefu@f stateGONeohe df a plurahty of
node, e.g FACH state in

f‘%Wéd%at?Sl%)mp%%g @E FB&MDE@I éta?ee%mie@a@ @%UseFa%H f’rt%)tﬁ‘ The UE
{31' 4;13%{%%{?{[5%&%19& Hl%ts%&'ﬁélbétgte"i’f felk %isld[ée&é{‘@ rkg 1{18’ ﬁfsbend the

retai ns the request l'e in the act
siaaihein(thé scknd $d)e. if Tthe abJactder ftate nF oae}smqﬂe,hhé OIE may perforrn the

LS DS eI HLETROR R BEuPSh e e
[ggw%&nﬁt ﬁfeesea%h fflie Rdad! ﬁatyl\/'&%lc(hbh%kbg 1) CELL FACH or

] FIG shows a process 800 for handling a
€EalchCht stess ifsthattransitiom o theosm:sond Sthie 1UErlgg@eadab3esegushraaon and

fi 812
ek Fane} B Sl fEe aiiobp Pl EFSEET w f EEHEEhy Fliswation.
[W70pT KFIRIYI ghoB & BBl tiagtans bRk Aedibh 06 WEB13Y). . ORNRe uplink, data

transitions fromthe first state to a second state

i} sralgusyo beheenUBLypBEr bpGrerey precsased hicfor W@P‘bs@lwded and
t ik £60 e

E%% }/1&%%12 b%rirllpse?g%({nea 9§% gﬁ% ﬁ& ef g{ocgﬁg g .%, %%d@%%ﬁ chagﬁel%zed and

saafbistipty abhodlkla®t8iMofd0088] inThecddiarvay witkr ﬁl@retppllbzﬂ)le radio

search in the first state if Lén]is an idle state and .

fraloledht(F-Bue WM hOMBareM; Prt FENEOOBhdC sERCEHMS fouRuLj ghips. A

RS I ER A, g I0itEndTR: RERI ATy WnieQ S i lfics, and

frequescanipcdherts) dhe omtpoht ndypss asp egederates canaplink hségnal, which is

ear . the sec state if it is an active state.
”E'Eemafllaﬂﬁg’il??%ﬂ fromthe second state to a
[ow7if St ercalfhvilIRK, sRSHABMNRSeaY &‘d%ﬂlﬁﬂ(ts'fﬁlalshﬂritﬂmltted by the

statelf it is an idl e state and the search  has not
Dede BsagrsleprogtideTherageivadpignel. ayh révsivse 4RENY R)nd3theonditions (c.g.,

R alirBlSs foaent BRAREHAE ol R0 TR @elbd) fhnal and

provides samples. A demodulator (Demod) 926 processes (e.g., descrambles,

4) .
?16 search in

channelizes, and demodulates) the samples and provides symbol estimates. A decoder
928 further processes (e.g., deinterleaves and decodes) the symbol estimates and
provides decoded data. Encoder 922, modulator 924, demodulator 926, and decoder
928 may be implemented by a modem processor 920. These units perform processing
in accordance with the radio technology (e.g., W-CDMA, GSM, or ¢cdma2000) used by
the serving wireless network.  For example, demodulator 926 may perform

descrambling with scrambling sequences, despreading with orthogonal variable



[0069] For UMTIS, the UE may performthe search in the
first state if it is one of a plurality of idle

W@ e@Bess0ednpri sing the CELL_PCH state, the URAPEIZHS2007/083561

state, and the Idle node. Th® UE nay del ay the search
inthe first state if it is one of a plurality of

actl\(e states _conpri sSi ng the CELL _DCH state and t

aEeqdi dhftar 4oSBnes drRy demPf Bt nand ey OR: ifRr " (WeCDMA.

@%ﬁl%ﬂlglaﬁ)} 956 nlaly pebfobd n@a‘f‘ch‘eg e RhRLS) A 1PN TYSESN
search in"the second state 1f It Is an active

Hlﬂaﬂ]e Focomralepbwcesshed40cantiplspbe dperatiara Ul é50.c A emory 942

the first  stat t L, PCH PCH
05 04 S PR et el e CBuRTPpi g Qa0 gy mplemen
pilodtss, 600NiC RIGNRY, PYcéte700ELEFACH RocesCHOb_IRAFGtatSd/or other

If the transition to the second state is triggered b
P@g@%@f’r anlairplleé/mpceway I8 A sl detﬂﬁ@l@e‘ﬁh@heﬁ t9 atCh@t§éft,f gequests,

\r)végrﬁ 41 Per .t“glﬁpﬁ]{"?g%‘?ﬁﬁhgﬁ tgs O&thollrer/g%%r EZYO ma Pr%en*ent timers

o desingic tfc DRX1H0e féNthNEE uphdmio, peiﬁirﬁn aumdatsd gﬂ’aﬁihlemgNhen to
to be sent by UE 150 are processed é@ag formatted
BB SBRICT FRAUCH Rt &6 Lenndy f O%S@n sid/gpomengey 942 may store

LA BEOER SRt e ROGHL RSty TORORAL 0 M o
adll. apyitmoab P42 maadi stord @M iofpymbeory. the \WeGiMAon GBIVgbase, scarch

cdma20 (8%0;0 generate output chips. A transmtter
[CPVIRINGY2%% hen conditions (e.g., converts to anal og,

fooBEr S . FoRBRkikY, 1&SscaftRdechinl ROY BRRYbER SRRV )de§cli‘i%ed for UMTS
out put chips and generates an uplink signal,  whi

arca St {Busy iteshamuen ey ks B us¢d) 6% 13th@nwirkless networks such as

CPRlD oS R BB R B U ST AT By, Ty rechmies

ﬁia Bauscd ok @ﬁ?hﬁiﬁbet(d?@/cﬁ)) t&hfolegnd) d.& ofs LMTS only, for GSM only,
ters, rg fies, frequency downconverts, and

ﬁqrélMT%@si , Y& LBV T8 @nd cema008ner fop peyns gt serrpination of radio

§ aﬁg% ator (Denod) 926 processes (e.qg.
escr channel i zes, and denodul at es) t he

7] es "lamdsdafthiedhmqﬁanﬂ)@bnEai hemine may Ao @apldeiente@ 28, various
further processes (e.qg,,. deinterl eaves and decodes)
PRassy FpoExasanle nibeess teghpiaugsy By desimpleraensed i ardware firmware,

€ o g % nmlt‘ibﬂttﬁére?é“' Fof ggpag(‘ﬁlzﬁje QhnpRafent AR, the processing

ecoder be I nmpl'emented by a no dem processor
926, u%ﬂ%@anMssethéso nmymeonmﬂsmmged iwithaic ©oe denoere application

s Do Beb e s LRSI, (il Siehal BRI eRm IS il signal

ﬁ?&@@ﬁln% dSRIPADEPDOY, pRABariRYbIRE6Ei0 1V icEe e TR Phid 18 Programmable
scranbl i ng sequences, despreadi ng wth orthogonal

g@tm asdys X GOS8/ PBEOBBISPCNLY @@,7/@8%amtroilsrs MICIOProcessors,
gl%gtgﬁl% pg\glfc%f te%r\?k_(epe\c@g)uccl%qgsdesgg%(? to pgr? dul %} | I%?wtlons described
herein, or a combination thereof.

[0075] An apparatus implementing the techniques described herein may be a stand-
alone unit or may be part of a device. The device may be (i) a stand-alone integrated
circuit (IC), (ii) a set of one or more ICs that may include memory ICs for storing data
and/or instructions, (iii) an ASIC such as a mobile station modem (MSM), (iv) a module
that may be embedded within other devices, (v) a cellular phone, wireless device,

handset, or mobile unit, (vi) etc.



Denodul at or 926 may perform matched filtering and
equal i zation for GSM [0072] A controller/processor

wO2@808808F ol s t he operation at UE 150. A nmenorBCBUR2007/083561

store data and program codes for UE 150.
Control | er/ processor 940 may inplenent process 600 in

FIG 6, process 700 in FIG 7, process.80Q in F|G 8,
H{dPbr dborér Ty e Gadis .Sof@s%r@rlmpﬂeéwn&t@ee&oﬁea@hde%wues may
Bt Bp IR URAIINRDAEISs ACE EPlocSRAES IPtlufcﬁE]H§ $hé so oy 9{9?12 gQrforrn the

perform PLMN sear ches, etc. Controller/processor '
frangtiomspdesnmebrd hérpmr sThe drmistaer mdier sdfevddRXoddésmmay de stored in a

the UE, when to rf ut omat i ar ches en to
PSTonle S enrent Siadil I Sealed BY 1 BrcBiaRESE orosiger 940)
RS MRMofEARY Ye HAPlciRMtcd bt thetRb@sionfop bxm@inaPiy th®prodessor.
search that is in progress and/or state information

f977t he TSernepyigus descriptiqieeipihy dosedoskepyis Previdedronable any person
LY o6 980 KR RFOHL 35 0T POy Rl g aisciomre
el boirenitly dppuenbeethospskilltd ¢aticyartlesdrthdgdndriy pliddiSes defined

and, GSM A These techni ques . may al so be used for other
Deteie) eas baapRlisdite aderyapationsamisnyd deprsting FIRE! thgjispiit @ gcope of
RS L S koA bt AR B oML AR BTECBLAAR shown
kergin, biftos tdMT Scamndlad, the ovid&Bistarel gonsisfeor widhiiBe andcifsMand novel
%%r %grslan cdra2000, or for some other combination
WSt O%E ORITH ogi es. [0074] The search techni ques
descri bed herein may be inplenented by various neans.
For exanpl e, these techniques nmay be inplenented in
HW78lvar SYHAT AAHAIMEDf ESnar e, or a conbi nati on
t hereof. For a hardware inplenentation, the processing
units used to perform searches may be i npl enented
within one or nore application specific integrated
circuits (ASICs), digital signal processors (DSPs),
digital signal processing devices (DSPDs),
progranmabl e | ogi ¢ devices (PLDs), field programmabl e
gate arrays (FPGAs), processors, controllers,
m cro-controllers, mcroprocessors, electronic
devi ces, other electronic units designed to perform
the functions described herein, or a conbination
thereof. [0075] An apparatus inplenenting the
techni ques descri bed herein nmay be a stand- al one unit
or may be part of a device. The device may be (i) a
stand-al one integrated circuit (1C, (ii) a set of
one or nore ICs that may include nmenory |1Cs for
storing data and/or instructions, (iii) an ASIC such
as a nobile station nodem (MsM, (iv) a nodule that
may be enbedded within other devices, (v) a cellular
phone, wireless device, handset, or nobile unit, (vi)
et c.



WD 2008/ 058045 PCT/ US2007/083561 19 [0076] For a
firmvare and/ or software inplenentation, the search

wao ebissyees may be inpl enmented with nodul es (BCUS2007/083561

procedures, functions, and s@@on) that performthe
functions descri bed herein. The firmware and/ or

software codes may be stored in a nenory (e.g.,

menory 942 in FIG 9) and kil by a processor

(e.g., processor 940). The nmenory nmay be inpl enented
within the processor or external to the processor.

[0077]. TheaRragyiratis c8@pasinti on of the disclosure is
provided to enable any person skilled in the art to
make ®MDIAFSESOr e opreie]ip usoancafed mods feroenningricitimswitly a wireless
the disclosure wll. be r ] ren t hase

BRI IRtk raltos oGl B0, BB RIeet BrblBPREpd sg perform
heseimfordytebrable pyitdled ntevodkdwehildy/@fdratingdn $haddnAedtéd mode; and
departing fromthe sEirit or scope of the disclosure.

Thus, 2 fi¥E14Y §e4RI&lodh BroRg®os- nt ended to be linited to

t he exanpl es shown herein but is to be accorded the

wi dest scope consistent with the principles and novel

f eat uges dbehpseduhef eiaim 1) OOER)n WdAdrotSsETLptl folaDs kifs: search as
WD 2008/ 058045 PCT/ US2007/ 083561 CLAIMS 1. An
B%gwééasg&ﬁﬁpg 18@1.“%%%@&@%@8&13?%)6%% ate in a

connected node for communication with a wirel ess

network, to receive a request to search for detectable
wirel éss néhewpkaatuarnd daonmpér berain ghes prarcessof operates in a Radio

t ect ahl i el Kk il ti ' h :
RS e Cum bR R allarge K iaPu PG oharpt bl Mobit
2elcdditmapipatici Skst@h (GMVAISYndtwonkier ei n the processor
perfornms the search as ackground task during

di sconti nuous reception (DRX) tinme. 3. The apparatus

%fe S 8 lu?'c ren ég %%‘?ﬁéa?%tw 8151% %g g&?%gerl% ﬂ%glgrgéefﬁorj Irécgvgatﬂie ?equest to

sanghUfor ciatdctblamvirbless hitivoaltssahildvibh IGELL PCH state or a URA_PCH
el ecomuni cation System (UMIS) networKk.

T 4. The

stpis b BRGT cammgstad modgrrad derfotmethsseel sdvilerip dhg (ELL_PCH or
PRaygst. to search for detectable wireless

networks while in a CELL PCH state or a URAPCH state

of the RRC connected node and performs the search

whi | e5.I nt lilﬁe ngpLa%a'tﬁsClalf gfaim g%%%l'%il? E[haet Iger'ocessor receives the request to

search for detectable wireless networks while in a CELL_DCH state or a CELL_FACH

state of the RRC connected mode and performs the search after transitioning to a

CELL _ PCH state or a URA_PCH state of the RRC connected mode.

6. The apparatus of claim 1, wherein the processor operates in a Global
System for Mobile Communications (GSM) connected mode or a General Packet Radio

Service (GPRS) packet transfer mode for communication with a GSM network.
7. The apparatus of claim 1, wherein the processor receives a request to
search for detectable public land mobile networks (PLMNs) and performs the search for

detectable PLMNs.

8. A method comprising:



5. The apparatus of claim 3, wherein the processor
receives the request to search for detectable

WoR008H0s8935 net wor ks while in a CELL DCH st ate oPCHUSHDL083561

FACH state of the RRC conneclled node and perforns the
search after transitioning to a CELL_PCH state or a
URA PCH state of the RRC, connected. nnde. Th

appar R in@ cnpyeicd AT oF FOnARNprRHeR ¥ A é?%itné?’ork;

ina @c@@ﬁ{#oa oY SdsetH Je%ch%pdét&t@mglegﬁét@ﬂ&s(?QI%M

connect ed de ‘or a General Packet Radio Service

( GPRSperpaukieg at searehf for deoabeablo wictassnetveaks ovhilei oferating in the
GSM ne mork 7. The apparatus of claim1, wherein the
PPBEEEd B0 ecei ves a request to search for detectabl e
public |and nobile networks (PLM\s) and perforns the

search for detectable PLM\Ns. 8. A nethod conpri sing:

WO 2088/ 058basicthot/ofisz200 ¥ pgsenthe mrf@@@rlatherﬁgarch cgmprises

C O nn eﬁ%{?ormni?e%&w sgarcl(f gmlll %d Qask\ﬁlu};m 18 ontl%élgltls TG{J%H)IIOH (DRX)

{6 Séare
mhkeless netmorks and perforn1ng a search for
detectabl e wirel ess networks while operating in the
connected node. 9. The nethod of claim8, wherein the

perfofg ngh g HRAT g%laﬁﬁ@g)h%%ﬁl th@%&Wl 13 r&{ﬂ%s eﬁﬁlrﬁ%lf]formlng

as background task during scontlnuous ecep
ﬂﬁ%&@mhtmnpmﬁﬂo The nethod of claim8, wherein the

rece|V|n uest and performn t he search
conpr eeEVinge ﬁx SISy He %’3@&5 by deecddls ool networks while in a
detechebl @.wbf £URSS Pral Walckis M dréal MbiRle T@@ebm%gﬂlcatlon System

state or a URA PCHstate in Universal Mobil
eMdSarmmdni cati on System (UMIS); and perforn1ng t he

oo v B ol st PTG LI B Lot (R b st AT

connected node for conmunication with a wirel ess
networ k; neans for receiving a request to search for
det ect hbl eARiapparalis cABPUERKs: and means for

perf oﬁl’&&gfo? ﬁ)%@&tﬁg qf cc%%%&%& %%&% f‘Mr c%h%?tﬁn&?‘é%ﬁ? a wireless

whi | e operati connecte
network;

means for receiving a request to search for detectable wireless networks; and
means for performing a search for detectable wireless networks while operating

in the connected mode.

12. The apparatus of claim 11, wherein the means for receiving the request
and means for performing the search comprise

means for receiving the request to search for detectable wireless networks while
in a CELL PCH state or a URA_PCH state in Universal Mobile Telecommunication
System (UMTS); and

means for performing the search while in the CELL._PCH or URA_PCH state.

13. A processor readable media for storing instructions operable to:
operate in a connected mode for communication with a wireless network;

receive a request to search for detectable wireless networks; and



12. The apparatus of claim1l, wherein the neans for
recei ving the request and neans for performng the

W@ e@BosBoeONPri se means for receiving the requeBCT/US2007/083561

search for detectable wireles® networks while in a

CELL PCH state or a URA PCH state in Universal Mbile

Tel eco ni cati o System (UMIS): and ne

per f oPYHHG! Lhéca arteh %P‘iaéle. erte#‘és AEbyor w@f GRAapegy in the
84 ifk8ed mbade. A Processor readable media for storing
Instructions operable to: operate in a connected node

for communication with a wrel ess network; recelve a

reque earch for d ct abl.e rel ess, net .
e R s LRSS LAk ALLEhSS SRS for worin
Rah&lonk eperdbicest abl e wi reI ess networks while

operating in the connected node. 14. The processor

r eadatsicelvaeldie arcafiest | tai ypancd, fogndeteipblevirtless getoyarky while in a
gggﬁ;ﬂgﬁeﬁ—f s?aﬂé ? Q %?@%_}[{;Clj\ilmgtratgl 1§ gj:m%e?%atl tﬂ/?q(bﬂ%%eﬁic%mtmumcatlon System
@B SkGrdst ate or a URA_PCH st ate in Universal Mbile

Tel econmmuni cati on S\ést em and performthe

sear cherigim t@e peprethwhidgin the Iéf ﬁéﬁiAs?QHeﬁtate-ls. An
apparatus conprising: a processor to operate in an

active state of a connected node, to receive a

reques$i. t oAseppahtul compiisiegess networks, to retain the
request while operating in the active state, anglto :
per f of rﬂr%c%@értehoﬁ%artev\hgraé‘l U IR I cgpegied mode, to receive a
Féqﬁ@s‘%'t&'s@ﬂ‘cﬂ‘éfof RARILD Qe tvistkd, VB Bladl end %qﬁ@st'v@'ﬁfe Sphtfhg in the
and a nmenory coupled to the processor. .

agipyarstate sindfto pieefprm 25cangh efoewrretewenawmkseaf@r ataesm@nag from the

rr a,CELL_FACH state in Universal
%ﬁ“@g‘%&a&%‘%ﬁ{ﬁ% @Bfil on System (UMIS), and wherein
t he |gh@nﬁ~@b@p1&1@t§%\—:ﬁﬂ%@@f state, a URA PCH state,
or an Idle node in S. 17. The apparatus of claim

15, wherein the request is for higher priority

W rel gss ”%BX‘QC@%%&J ofASHifCT ARG r M 1Rl B0 QELUOL EELIIBCH state
An appar at us  conpri si ng:

or a CELL FACH state in Universal Mobile Telecommunication System (UMTS), and
wherein the idle state is a CELL_PCH state, a URA PCH state, or an Idle mode in

UMTS.

17. The apparatus of claim 15, wherein the request is for higher priority

wireless networks or detectable wireless networks.

18.  An apparatus comprising:

a processor to operate in a first state, to receive a request to search for wireless
networks while operating in the first state, to transition from the first state to a second
state, and to perform a search for wireless networks in at least one of the first state and
the second state based on type of each state; and

a memory coupled to the processor.



a processor to operate in a first state, to receive a

request to search for wireless networks while
wop@sasiomy in the first state, to transition fPONUS1v87/083561

first state to a second stat® and to performa

search for wreless networks in at |east one of t he

first tate and the econ state b sed on ty

of )
each &atel %ﬁﬁpaaa% flginy &p\wl&i@% ?H@Cfﬁs%é%f s thgpearch in
%Q%ét%@é?tg ﬂﬁhg Gdt %ﬁ?eoig 46083364 an%iebo%tgnue-ghﬁe ?éépélrlﬁtth'@ s&@bnd state
claim 18, wherein the processor perforns the search in
tfilec $ccosd stateas andtlicrtidle sl st state is an idl e state
and continues the search in the second state if the
second state is another idle state. 20. The apparatus

of clap.m 13nhe whRkfidNof HBINPNYCLRS O tRE pFoREILSI b&ﬁ)rﬁean@ Kearch in
in the first state if the first state is an id

Hicdtrat satelifsthe paviatata angelarsdic pivd suypensis ém]waethaﬂéhe pocond state
}fltffe 6%819({1% ata I?ac'usve%{] active state. 21. The apparatus

of 0, ahe processor transitions from

the second state to a third state and resunes the

search in the third state if the third state is
i dl e 3t-at eThoapparpfus ob shyim Uy %lterepath?npwess;eﬁéta@wﬁow&om the

%Sﬁf §t§férto I%%fr& fﬁ’e M‘tpre%]%‘ﬁéscﬂﬂe s@arclli tﬁﬁ st%teal'f @ne' tfhlrd state 1S
t he

ITst state I's an 1dle state an cance
sealicitatef t he second state is an active st ate and t he
transition to the second state is not triggered by
regi stration. 23. The apparatus of claim 18, wherein

the ppPCes$RL aflakAYSof O8ing 8RNCHReLR tE@ErocEésﬁlsf)er%rﬁfthé fearch in
the first state is an active state and performs t

thedrstrstite ifi the fisw statedis snadle state antdheansels thedseaitchtiethe §e<amd state 1s
i dl e. st . ., The,. t f cl.ai 18 in.t
b g Bl e e AERTRE AT e R BB iy 06

the first state is one of a plurality of idle states
conprising a CELL_PCH state, a URA PCH state, and an
Idl e #bde The ernavdysel clapbl Y. eviregie hsmrasaseaitdelsys the scarch in the

Ié}/ﬁ %t%{(;@ 1¥‘| i Sf? tsi%}? 1sda%t é?c¥1§fets f aﬁt%%e?i%rﬂt? tl}erhgat%h P {hesstego d state if

€ 1S oné o
glcat@mdcenpisianiidlg saitdCELL_DCH state and a CELL_FACH

state in UMIS. 25. The apparatus of claim 24, wherein
the processor performs the search in the second state

i f theysecopd,siq Jﬁs b lef@E l@fwlﬁgfgingh Rcbds¥r gérfdrﬂtsqhe ?earch in

states and sus search In t second state
thedirstestond the ﬁtse stal® mnme offa plhslhp:y olffldlel statesofonguisinges CELL_PCH

?t%tt%tsgsg%&BCﬁgstgcgc%ﬁ_ eslpgg | a| 1versa orbelfenTéIQc:eommunlcatlon
System (UMTS) and delays the search in the first state if the first state is one of a
plurality of active states comprising a CELL DCH state and a CELL_FACH state in
UMTS.

25. The apparatus of claim 24, wherein the processor performs the search in
the second state if the second state is one of the plurality of idle states and suspends the

search in the second state if the second state is one of the plurality of active states.

26. The apparatus of claim 18, wherein the first state is a CELL PCH state
or a URA PCH state in Universal Mobile Telecommunication System (UMTS),
wherein the second state is a CELL_FACH state or a CELL_DCH state in UMTS, and



or a URAPCH state in Universal Mobile
Tel ecomruni cati on System (UMIS), wherein the second

W@ @BMe58085 a CELL_FACH state or a CELL_DCH st at BCT/IIS2007/083561
UMIS, and WO 2008/ 058045 PCT/2452007/ 083561 24 wherein
the processor perfornms the search in the first state,

suspends the search in the econd_state if th .
e %@@ﬁoqeésqrwsrfge%m Sspigpdn ftae Hist gigise ékaspsv?s the search in the
§ROhS ShaliF R trARAicR AN HR! ScotdGaB§QEfLetdd ﬂgﬂ%gﬁﬁgﬁd}g and cancels
state 1f the transition 1s not trigdgered By

thegeath at thonecodd stataié theppansdionss odt toggdred BBreguiratian.n

the request is for higher priority wreless networks

or detectable wreless networks. 28. A nethod

conpr 2Bi NYThe APFdratul G dlainA 18] whbrefit BeCioqli &€ Qs fbiNGigher priority
request to search for wreless networks while

vpeleat natgorks or Hetegtpplgtwirdesametworksansi ti oni ng from t he

first state to a second state; and perform ng a search

for wireless networks in at |east one of the first

st at e2@nd Ahacthsgcanprisi@t e based on type of each

state. 29, The nethod of claim 28, wherein the

per f oPPRTHYE IR TH8EYE conprises performing the search

in the fihsta %qggﬁ beseérjaﬁ £+ &Jﬁgleﬁst A&oh& Wid atiné in the first
state, an suspending the search In the second state

sthtet he second state is an active state. 30. The

met hod of .cl.ai m 28 erein the perform ng the search
con‘pr‘fr?é%tlonél%gg ﬁ%e %%és%@é?éﬁe‘?%ﬁtsﬁé@faﬁist state if

the fH&BSmIt@h Scardh B waARIdsY RetioRlsEin aBREst oREOF HeirBGkstate and the
the search in the second state if the second state i s

sacondibtetedrasgdeon tyd of gacpstdessor readabl e nedi a for
storing instructions operable to: operate in a first
state, receive a request to search for wreless

net wopks Wihé fiedaroRtiand 28Nwh&@infthé pérforbdiad e search comprises
transition fromthe first state to a second state, and

per f op¢fMiRethe edreh inghe S setaéthaoinkistatn isan idkegdate.cwme

f th j d .St b -
oF oSpbbidhe AR DEon SN R BLEPTAEH PR
claim31l, and further for storing instructions

operable to; perfaormthe search in the first state if .
t he fp9st Tsr{l%fn@thog oéﬁlailra|2§, gpgplél’th%ﬁgforrmng the search comprises

delaying the search in the first state if the first state is an active state, and

performing the search in the second state if the second state is an idle state.

31. A processor readable media for storing instructions operable to:

operate in a first state,

receive a request to search for wireless networks while operating in the first
state,

transition from the first state to a second state, and

perform a search for wireless networks in at least one of the first state and the

second state based on type of each state.

32.  The processor readable media of claim 31, and further for storing
instructions operable to:

perform the search in the first state if the first state is an idle state, and



WD 2008/ 058045 PCT/ US2007/ 083561 25 suspend the
search in the second state if the second state is an
wW@easwss8ogt at e. 33. The processor readabl e nedi BCD1S2007/083561

claim31l, and further for stordng instructions

operable to: delay the search in the first state if

the first qﬁ?‘atelsa actiye st perform.t he

sear cHPFnd e SGutlbindne parond Seiey hibeseidadt e Au gt

idle state. 34. An apparatus conprises:. a processor

configured to operate in a first state, to receive a

requesd. t oThegrotessdrorcadabielregha ndt womi 3 whdnlde further for storing
in the first state, to performa search for

¢
Uiarions Opsrabledtics 11 the first state is anidle

st at edelhptHdaka¥h ih@e IR st iffthd 78t §thieSd arS4ANE slake, ad
active state, to transition fromthe first state to a

seconperfarat e seaschsinghe perond statedf thetseeemdsstade ise iflls stathe
first state and the second state is an active state,
and to performthe search if not started in the first
st at e3and nheppaansdospdis®: is an idle state; and a

renor 21/ p%ooclégslo? %ortlfgl)glfrgc? topglg)e%gtg SlI(l) ra first state, to receive a request to search
for wireless networks while operating in the first state, to perform a search for wireless
networks if the first state is an idle state, to delay the search if the first state is an active
state, to transition from the first state to a second state, to suspend the search if started in
the first state and the second state is an active state, and to perform the search if not

started in the first state and the second state is an idle state; and

a memory coupled to the processor.



