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of the Invention The present invention relates generally to nobile stations
and base station transceiver systens, and nore particularly to the

sel ection of base station transceiver systens based on service

comuni cati on t WETHODH ARG APPARATIRHAURCAELBOATEEG W BASE SOATEREr i pti on of

the Rel ated ArRANSEBIRERSSY SOBMIBASED ON SNV IEE COMMIASICATIEIN UaE
t el ephone or nobile station, is often capable of naking and receiving

voi ce calls and/or sending and receivi ng data over a wreless

comuni cation network. Before it i#: R ; this, the cellular nobile
staticon %“FAI@SFEBIS‘\?%%EG_S’ and registers with one of a plurality of
conmuni ca ich 15 are available within a given geographic

cover age area. TABt pres¢rgginststidm gelaies hgéeealSekeahadle pativay kandt besenmbiide
station operates in an idle node where it "canps-on" a particular wreless
comuni cafPBireRannErmyf aid e GarigiRialy e sieqtion ¢f basaftptéorpfraneysyes.
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systens an orms "ha "toth ystens 1f necessary. t wor k
selection"” is the process perforned by 20 the nobile station for selecting

t he comunpj cat i.on ﬁt rlk Hvit whi ch to communi cate. Base station

t_raH cei VM@&#}S : clgf dupl ed to different networks which may provide
different servVisCRelesy cotnARRCARSIANdOBuch Riar i1HRPRIGhLA of SEhilMbthRI L $S

net wor ks rovide for high speed packet data services, a big inprovenent
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2007 “handoffs” to these systems if necessary. “Network selection” is the process performed by

20 the mobile station for selecting the communication network with which to communicate.

Base station transceiver systems may be coupled to different networks which may

provide different services for a mobile station. Third Generation (3G) wireless networks

provide for high speed packet data services, a big improvement over earlier developed

circuit-switched wireless networks. As is well documented, 3G services are typically

25 associated with Universal Mobile Telecommunications System (UMTS), Enhanced Data

for Global Evolution (EDGE), Wideband Code Division Multiple Access (WCDMA), and

CDMAZ2000 (1XRTT, 1XEV-DO, and 1XEV-DV) technologies. On the other hand,

Second Generation (2G) communication service is a circuit-switched based system and is

associated with basic CDMA (e.g. CDMAone), Time Division Multiple Access (TDMA),

30 and GSM technologies. 2G typically provides a service that is less than 65 kilobits per

second (kbps). 2.5 Generation (2.5G) service was established as a bridge to transition

from 2G to 3G and is typically associated with CDMA2000 (1X) and General Packet



Radi o Service (GPRS) technol ogies. Al of the above technol ogi es proceed

the primarily "anal og" or First CGeneration (13 service, )
general ly associated with Advanced Mobile Phone Service ?%“.’A%ZRST

conventional techniques, a nobile station perforns network sel ecti on based
5 on information on a Subscriber ldentity Module (SIM card, a Renovable

User | dentRddjo Sbaehel (6PRR) Whkdvholoplesa Al of eer dvReRfhdBgikes ploce&Rihk dritddrily
resides in non-volatile menmory, This information is typically programmed
by a servi éBApEo0y HEpt GareraiansldBsserves. vobeh & caemlivorsogiated v 6d¥ansgdt em

sel ection l\gggﬁeegsﬂo%fﬁm& @%}s@ich systens the nobile station should

attenpt to acquire first, systens are preferred over others, which
systens are 10 Ushanvonyesty@ataénshniglics, aThebikedtaain pafoems hetwak ackectisuibdsky
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digital assistants (PDAs), |aptop conputers, and portable e-mail devices,
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files, nes es,..15 and/ or, ot her data. However i.r.el ess data communj.cation
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stations providing for conbined capabilities (e.g. both voice and advanced

dat d0commiPAndaE isBRMal 4o dbeseleshien sritsripasorsusdyiavie sasiiciiioyansdopunelr take n
order to I |y L] Il : , ve the 20
appr opr | ath0 egint e plinfsy LAL CONEEn chaR, HORLESRRAY Q05T wBHR e
communi cati on Imednumaskta staddard celfulsregleph@icafothied fyped depditaple devdesmuch aat i on

system shoul d suppor.t and e available all the different types of
conmuni paP?faﬁmi éﬁgﬁtﬂéé’ém@ﬁaﬁn@’%ﬁi [N SPTBRICrS And oISl Sfm%?léﬁla?%@f? or
the ul timpterhgRehl o plovideersgnte ‘é?ﬁ{nézah@n %ﬁﬁ%ér&%em@:?t"\@f‘/?erxt, fed! M@&a%esi he

comuni cation network can only provide services that are defined wt
st anfard amHer pthepdatgonflowensrt wirelesy date anopineynicatRG sconmesniseelt aowiBswer k

cannot provide.all services .defined in. 3G However, there. may be. ot her
Communi caliFUA A SBIFEECoRi SRACEHE DesuniapAcal ok 2R SERFEIITE a
nor e advaneaddsindanebidntafb QY hde iR YorC@mBiR&! caabRitBN(8 gSHbthaklige h@f the
nmobi l e station. As apparent, conventional network selection does not take

into considienend dp epemupgatialsasiist pyd e bepemingdnercadngly eepWit eri ngs in
the deci si on- mpkiy (gerpfoo%§§x%t%%lrlg arseﬁl%itd’c%ia@hesé %Qﬁfﬂé’astta?‘o%”{%&' ﬁ%\;e: e
network may be sel ected by the bi'l e station. For exanple, a nobile
st atd on nappregiac torammaiation saticon siglowed kind haddeprovitdedy aine antepnh@hfie
voice -2 . . . o
network that it is registered with. Ideally, a cornmunication system should support and
make available all the different types of communication services that a mobile station is
capable of providing for the ultimate benefit of the end user. In practice, however, a given
communication network can only provide services that are defined with the standard that it
25 conforms to. For example, a 2G communication network cannot provide all services
defined in 3G. However, there may be other communication networks in the same
geographical area which conform to a more advanced standard and provide services that
are more suitable for the mobile station.
As apparent, conventional network selection does not take into consideration the
30 availability of different service offerings in the decision-making process. As a result, an

inadequate communication network may be selected by the mobile station. For example, a

mobile station may select a communication network that provides an acceptable voice



8 FEBRUARY 2007 service (a circuit-switched data service) but not a high

speed packet data service despite the availability of angt |ﬂggg
network capabl e of providing both the voice and the hlghgggﬁi pac%e? dat a

service in the same geographical region. Such conventional operation is
undesi rabl e, especially for application-specific nobile stations (e.g.
portabl e ssrwiea @l assitewrehtd detai seesde) bis nat phigh spekdipacltdt dataretiivedeypaapl e,
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3G servic network may provide a 2G service and the
stanggrd ggﬁﬂ&?eqﬁ%éﬁ%ngm offer a 3G service. |In such a case, a

conventional i heastaaldrdffustdtive Xample) bndeohbéntidabian&@iovit Geedt®nJeritarif)i gh
speed packef data service) to the end user even thouqh it is available in
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net work, gugle @tﬁtl £rGHof 1'6'6:11%3%9599 %omllnﬂm‘aatm%vﬂgt(}ﬁegt?/a(tis(?ge of

t he qU|ck pagi ng ¢ anne si gni |ca i NCrease st'an tery
life of tABOGMMbHY dasdladvedrthatl of £etahdird 2EiAGnetvaukdand €e. Hooe Wiz bafd)t he

nobi | e station is, usi co nal network sel ection nethods that do not
t ake % nt o TREES (RS ﬁ@?%w& DS Ibapd it GmB oehatier &rSeever §93@‘§1ﬁhetw
mobi | e st abiweitk WBY RO R A s@viciBhE aRe ﬁﬁrﬁfa?@@ell@e@ H&%H‘@Hé)ko@&da 3@senidee
benefit of the 20 quick pag hﬁg channel . The reverse may dal so be true in

terms of Bafithpr efereemeenisinat mobile stﬂiélpem‘dk! nohptavidethndatvssivieblce. kdigthe

service p rdin here Is a, res | ting need ile station
net hods a%[ge\édp%g%(%tf\g%gf%?w‘%s}eqo tth[ i ?ﬂjl 45 ST AP eash g‘n n@f%&l‘? Phibe 1§68 ome
t he defi cFenkdremrgfthétbeopld ¢ ot be%icﬁlu%d@@\ﬁs uh\/ﬁtj@(iﬁ%tvﬂﬂd aRpadsat Ygiidlor

sel ecting a _base station transceiver system based on servi ce communi cation

typdoare B¥ERF | Pannel] fnope I XRIIstektare ddsaspl & themauisk pagias behsanelsea i on
transcei Vﬁ ideEt R cfdaSe 'tl‘iiéagﬁxha ﬁgatft&{,&lﬁ@rst %%H&nst 151{1 tIHece{:[Qllﬁ' i@/?}(}

station roug a scanning pro S ase station transcelve
system i sbmldvelatxea‘ i ledvevsr, 30 freowiobilagstatiobhiis dls@nemaxmnana(l%satwedmmﬂcmml on
i ei ver systemis

service or wher eas .a second  base stati.on transc
i denti fi ol fiy dhgrt Bhsrig BTG GC0b SERPT OF GG Rt oS58 thce
(e.g. it pRYilPEAMbAGA SRCHH FRBEAhIARLZOG FAWIHOLERTd@he Benefit of the
20 quick paging channel. The reverse may also be true in terms of band preference, since it
depends on the band available to the service provider.

Accordingly, there is a resulting need for mobile station methods and apparatus for

selecting a communication network that overcome the deficiencies of the prior art.

25 SUMMARY
Methods and apparatus for selecting a base station transceiver system based on
service communication type are described. In one illustrative example, one or more base
station transceiver systems are identified for communication with the mobile station
through a scanning process. A first base station transceiver system is identified as
30 providing a Third Generation (3G) communication service or better, whereas a second
base station transceiver system is identified as failing to provide the 3G or better

communication service (e.g. it may provide a Second Generation (2G) communication



8 FEBRUARY 2007 service). The first systemis selected for conmunication
over the second system based at least in part on identifgiﬁﬁmyba&,
second systemfails to provide the 3G or better conmunication service. For
exanple, the first system may be chosen over the second systemif the
first systemhas a signal quality that is better than a m ni mumthreshol d,
even 5 i fseivic).silgadlrstgystbintiy selectad faecdnamitdtan ofer thescs@abingtesy Bisedat
Advant ageous even i.f a_surroundi ng 2G systemhas a better sjgnal

qual ity, ???FL%/%%HC%“ f“é)‘?nt%“%cfgﬁfugicege\?@"‘%rsyﬁé‘fﬁ s dospramidesthgi e Pristiehsur e
that a preb@iiifttabah derdQ) VR6L cksmiBIMeay Al balhe ntnil} bhendRRIdver ftedldefily 10
BRI EF DESCRI PTI ON OF THE DRAW NGS Enbodi nent’s of present invention wll now
be descri sededyf thayirgfsysgartps @ signzhqualief thaeisdetttothat & athedurh itigeshed, even

wherein: EB.G .| | . bl ock di.aqgr ich il]Justrates pertinent conponents
of a%Codeltllgs\}gnsail ‘ﬁﬁh%fst\”%ﬁs‘éﬂ}&g&gipsommsm yP%f“ess communi cati on networ k
and a nobil e staatva@ageoldlyWevel i£ QM¥NHYUGAL@S2@ dyRkich hat & P&IAiKial kjudity2 1S
a nore detai|ed diagram of the nobile station which may communicate wth
one of a pradeange fpran aficanale St obhserstyatenvis giveinse ensrse thay gt pigferigdi dap
provi de s e . ration (2G conmmunication service or
a Third Gg%rg{rcg'?ﬁg%iﬁé%%lg@?%g%ﬁﬁgtﬂleﬁgntr%ﬁ]hi cation service; 20 FIG 3 is a

fl owmchart which describes a nethod of selecting a base station transceiver
system for conmmuni cation_hased on service comunication type, and FIG 4 is
a fil8wchart which descriBBd R KR OB AHEJIRAWINGS ¢t | ng a base
station transceinBlisks! 6 GUEING Gl 0% MAGRAON BELK BF LB | On
type. 25 DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI I'n the

t echni questiefesewrtp stiechied figures, whereor: nore base station transcei ver systens

are identified r,cq ni cation with th ile station through.a scanning
orocess, A TP baSer S befldeh Bp TR0 Sendl GimateRiong 58
provi di ngD#idén eITplRI £akbTBRIA} wigele R cobfthlBEatiophRELAR MAdISEORL Naseh
station transceiver systemis identified as failing to 30 provide the 3G or
bet tlér colrhishicemmmunicaiesrwithia this ngtwark; nay provi de a 2G comuni cati on
service). The § . S LS: ’ ] j 1.Qn .0 nd
syst em based a{?id’fjegs%/ﬁfogg]ggtﬁlé%%ﬁg ﬁ? :E yei Iﬁg&?‘%gﬂtaﬁ%g& é%lc%lﬁg Célgg}u@?n%%?eai S
t o provi deithbec 3Ca pturbiétytofidifferdnt EEBRIUARN a6 er systems which provide services

such as a Second Generation (2G} communication service or a Third Generation (3G) or

better communication service;
20 FIG. 3 is a flowchart which describes a method of selecting a base station
transceiver system for communication based on service communication type; and
FIG. 4 is a flowchart which describes an additional method of selecting a base

station transceiver system for communication based on service communication type.

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the techniques described herein, one or more base station transceiver systems

are identified for communication with the mobile station through a scanning process. A

first base station transceiver system is identified as providing a 3G communication service

or better, whereas a second base station transceiver system is identified as failing to

30 provide the 3G or better communication service (e.g. it may provide a 2G communication
service). The first system is selected for communication over the second system based at

least in part on identifying that the second system fails to provide the 3G or better

4.



conmmuni cation service. In another illustrative exanple of the present
techniques, the nobile station identifies a base stationgtd

systemthat fails to provide a predeterm ned digital connunlca |on serV|ce
(e.g. a 3G or better service). The nobile station produces and sends a
list of one or nore handoff candidate identifiers to a serving 5 base
station tcamsamiceon systiem dhisabthex dludesvarxamdplet off inerpré@nt tdvlnigyed, ahe
based on it 5 lﬁfallure tinrOVIde t he predeterm ned dlgltal onmuni cati on

ser vi ce. t slgkosigntiticsyanbyse sfalden rtEAREERIYY DEiay sthamfls to seyidera
si gnal que,hédebbrmn{eafcﬁféﬁn%nirﬁﬁm@&md @é%egGa 30! op%&ﬁasgﬁgée{)ewc m3bMen to

ensure that nore preférred services aval o the nobile
stati on. 3GtiEh @roducesaral fnds R 1di aeemorofiom leododinhcditiato ri)dcmyiﬁtzsrm BOErwahg ch
|nc des station 102 i.ch ¢ ni cates.thro it el ess .
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Cont r ol | eeverod & syrrapisding 3Gpiveient kensrahtitter sigagjumabiy, ()Rlﬁ)rcmeénse@ﬂwate 3G
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as a centra pro eesith runs “oper g sys em'dof et e in
a nmenory drmpebigndtat(onot shown). Controller 106 will normally control
overall operation of nopbile station 102, whereas S|gnal processi ng

oper'dlti ons ass6t¥at Bt MPehdiagramued L AR $X5HEN AP whighi ipglndsp PRPPit med
in RF 20 t4anse %fCthOErﬁHbIEIEé{CSJ'ﬁ)@O O Qs £Lonh Q80 g%cﬁff’ 1RGE% W4t Nvdsiyd ce

di splay 112 to recel ved I nformation, store ormati on, user
i nput s, aﬂdhmhéOZpKﬂ@aMbedaddsaiﬁpmwhmﬂmylmawibeﬂmaublEphnﬁaeﬂmpeoﬁeypad

or full al phanuneric mal |y vided for , entering, data for
storage i WOHoBYH a‘%’t‘éstefd e'?.%%s d[‘ﬁ g?ﬁ’a?qc tlf)ﬁ’ﬁ‘cttlr’ﬁn‘?ﬁ‘?&:gl f’?)mffg e\'f\?)llD
104, a tetephang 1menbelsd Souplace Aadiehephong (Re) Itrau%mmqﬁult@ g aesiit ed
on nobile 25 station 102, and possibly other or different user inputs.

Mobilfe stantpwig @2 sends communi cation signals to and recelves

communi cati on 15490R) SoLLOMORNRTIAM.PYen Antr Slessld o AURTgON2

110. RF transceée éircuitr Bt i Rose' of a
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20 transceiver circuitry 108. Controller 106 interfaces with device display 112 to display
received information, stored information, user inputs, and the like. Keyboard 114, which
may be a telephone type keypad or full alphanumeric keyboard, is normally provided for
entering data for storage in mobile station 102, information for transmission to network
104, a telephone number to place a telephone call, commands to be executed on mobile

25 station 102, and possibly other or different user inputs.

Mobile station 102 sends communication signals to and receives communication
signals from network 104 over a wireless link via antenna 110. RF transceiver circuitry
108 performs functions similar to those of a radio network (RN) 128, including for
example modulation/demodulation and possibly  encoding/decoding and

30 encryption/decryption. It is also contemplated that RF transceiver circuitry 108 may

perform certain functions in addition to those performed by RN 128, It will be apparent to



those skilled in art that RF transceiver circuitry 108 will be adapted to
particular wireless network or networks in which nmobile § fﬂﬂ?ﬁ@§09§
intended to operate. Mbile station 102 includes a battery interface

for receiving one or nore rechargeable batteries 124. Battery 124 provides
el ectrical power to electrical circuitry in 5 nobile station 102, and
battery i nhecfskikdid2riphevRHesnioivea cireghgrios avilldethdaped tts pediculaowietss on

for battery 124. Battery. i terf 122 is _coupled to a regulator 126 which
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RF transcei ver |rcu 0 S al eri aII t.urne f
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menory nodul e 120, such as a Subscriber ldentity Mdu (SIM or
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SI M or |'e s ion ase on confi duration data

progr amresledalmgatosmwnﬂe apd Gybdefwﬂsattmezwﬁrtxé Joskil € résdrcehi Shnilgly@ an RF
non- volatlle ngg¥ Mobj Il e station 102 may consist of a single unit, such
as d'dat a'CEYRUAT &t framsceryay coeutry 108 48&0/3&031113@%%%% y WroRd| o3 3P COPSRRKS i on

communi aph o8 dfiCR Akl 4368 And 2l KPlSERITN £3h) BGARARIIHIES: 2

personal digital assistant (PDA for wre co ni cat 1 on, a
conput er perasispor ati ng an |nternal nodem Alternatlvely, nDblle statlon

102 may be a uni t conprisi raI y of se

conponent s, nﬁ/{ﬂtbf}g Sﬁﬂl%’u % APHBIRAY 8 "?n‘?eé‘gori’ d‘q‘é {h 0 %gﬂg TR ce
connect edldcﬁﬁ@ MRS ISIM i ReMoPAVIE | Oraldenti®) Wl(ﬂ-umﬂ ha@idiold | e
station block diagramof FIG 1, RF 25 transceiver circuitry 108 and

ant éAna 19@waelpd e of iskdek it B@bide Statw!ad 03 apréval éﬁﬁﬁfﬁlﬂeti Bhahs apralferpativentoes t ed
into a pogh,op. %ﬂz{%@&yc&%gc %i Eo NS Cas%latct:hb 204 O%PEPQ%&%{ agew d

i ncl ude displ ay boa oné” of “hore auxil |ary

contr ol | eprog@mmenibedi %drv@cfe pﬂa;eldéermwt ﬁferrﬁ)r@hbddlé 26 whieh i€ anhempbRtikd
that a conputer or other i prent not normally capable of wreless
conmuni ca‘E‘P’@H%MOBéCéEPé‘BPel Ztmak%heépf ASIEIe HAG %‘F\‘l ae i e ‘;P”é@%‘ﬁeﬁon

Cont ! o, SRR M SUMNITRTA BEIRIE e AT
havéta -®i18& &EBRUARNI@004pabilities, a personal digital assistant (PDA) enabled for wireless
communication, or a computer incorporating an internal modem. Alternatively, mobile
station 102 may be a multiple-module unit comprising a plurality of separate components,
including but in no way limited to a computer or other device connected to a wireless
modem. In particular, for example, in the mobile station block diagram of FIG. 1, RF
25 transceiver circuitry 108 and antenna 110 may be implemented as a radio modem unit that
may be inserted into a port on a laptop computer. In this case, the laptop computer would
include display 112, keyboard 114, one or more auxiliary Uls 116, and controller 106
embodied as the computer’s CPU. It is also contemplated that a computer or other
equipment not normally capable of wireless communication may be adapted to connect to

30 and effectively assume control of RF transceiver circuitry 108 and antenna 110 of a single-

unit device such as one of those described above. Such a mobile station 102 may have a



nore particular inplenmentation as described later in relation to nobile
station 202 of FIG 2. Mbile station 102 comuni cates |

Wi rel ess communi cation network 104. In the enbodi nent ofglgigngdlmgm%rgg ess
network 104 is a Third CGeneration (3G 5 supported network based on Code
Division Multiple Access (CDVA) technologies. In particular, wreless

net wor kK 1@4bré pamicCVAZPIOMcn@tive bk dwdribéd 1ang it edstidn teetbbiRtsmivk 20CifidGent s
coupl ed a§ shown in FIG 1. Wreless network 104 of the CDMA2000-type

i ncludes & Radio Network (RN) 128, a Mobile Switching Center (MSC) 130, a

Signaling  Syshemiit dapeh) 1 PN dA indiniAR ukR Gkl R ication network
Regi st er/ Aut heg\t@@éati on Cent eWHLlR/ ACn fo 13181,g a Pacgg('zm%g{ugaé%nrl\}? F\VSr Node

(PDSN) 132904.arinl tRe restbwdikertt 3, Fldhdl, avirelnsst actwatk hehtis aalliioh Gehethtiom (Rspr

Servi_ce (RADIUS) server. 136. 7 t wor k QJjs, co jcatively coupled to
 nePwor k CPTEL SEAVLE b B ds P MAnelsane RouEDetdagify i
wher eas | BaifighMB irdl8ssGRAWHIK FRf isVLCHMARVOEHcthdriawhthWatikddAixed Sd1GBrIas
the Internet). 15 During operation, nobile station 102 comruni cates with RN

128 whi chegapdrsnisscouplpdaisi sbngnsndiGad. cHirkleseneiporke 404 obthe (daMAPP00hpr
mobi l ity t. RN 128 inglude 0l ur.al,. f b tatiog. .
transcei v%p@?}gf@% 9 ﬁgkwoérgcgwﬁeﬁ\% ?(la\/lI (gbsl% %"é‘?&%@%@%@’é@?égf‘%{?’ aaglé’ndleg

parti cul afygauer@ge) aétearic (T Hyme @loestiRdR §0stagA dtheftdation CAngl YEDRheSE
station transceiver s%stem of RN 128, such as ne shown in FILG

th 1,
Urard t sl Eonmmicket Dot seaihiats EHNG |7 bosr ESSBRTIP baribt BeiH s
1 om bl heushald @S DML Dsbl Sefftd (RAMUSYARE ! @ﬁ%onss&agé%we@osysﬂ em

normal Iy perforns such functions as dulation and ossi bly encodi ng
and/ or encrnypuieatieily siogplatistat @ beworlanishdi {sueld 4soat hublicoBivitehait Aelephona

accordance wt i.cul ar, usual | redet er m ned, ,co nj cation 0 ol s
o par Rt RHD aflersa e enb ol BOSATBRT B Vobf Gopeh (& p it 6
transcei vgncis¥sthe Misit)l arly 25 denodul ates and possi bly decodes and

decrypts, if necessary, any communi cation signals received from nobile
statlbon 102 wi Phiing operaten, | motdisnstativiic i3 evmiproicaies wathatil 128avkise perfenmay

vary bet di fferent .networks. For .exanple,..one network I a
o 11 er encERgutoab b AT b RSB ORR map @bl R Gon B A atPleiu Rl AP0 Rl S her

net wor ks. a pllikgtity OBside\staignILNVESRS sPRYmaLIRO peividekirflasattoork dosepaé forcul ar
protocol revision. 30 The wireless |Iipk shown in conmunication system 100
of FIG IPHFEPHEsEATEagmaresr comproalyitefeaednio ehannesls. t4peivan | Basqi statigtent

radio f re[?éh‘é@&‘yef(r(s?g%m;ﬁﬁ‘ﬂeﬂz%’ sihhsARE OFL ggcsﬂ]A%rPg@.qCRL§s1M§se&n9§£X¥§§c€bn

W rel ess networ mobi [ e station 1 channel is a -
20 signals to and receives communication signals from mobile stations within its cell. The

base station transceiver system normally performs such functions as modulation and
possibly encoding and/or encryption of signals to be transmitted to the mobile station in
accordance with particular, usually predeterinined, communication protocols and
parameters, under control of its controller. The base station transceiver system similarly

25 demodulates and possibly decodes and decrypts, if necessary, any communication signals
received from mobile station 102 within its cell. Communication protocols and
parameters may vary between different networks. For example, one network may employ
a different modulation scheme and operate at different frequencies than other networks.
The underlying services may also differ based on its particular protocol revision.

30 The wireless link shown in communication system 100 of FIG. 1 represents one or
more different channels, typically different radio frequency (RF) channels, and associated

protocols used between wireless network 104 and mobile station 102, An RF channel is a



8 FEBRUARY 2007 Ilimted resource that nust be conserved, typically due to
limts in overall bandwidth and a limted battery power @f-pgEXIARYSbEF! ON
102. Those skilled in art will appreciate that a wrel engnetwork |§n
actual practice may include hundreds of cells dependi ng upon desired
overall expanse of network coverage. Al pertinent conponents may be

connect ed 1hyit&l RubdrtPibat skt NRas@ned, tPMELTSIeNOlinf RAWY) eral Mahd Wldrieghdy
multiple network controllers. For all mobile station's 102 registered with

a net wor k lspésdabdiery pavampbmobdasttiopsien Brosaokilled igtast pih appreciggdhaisa
fil | ' LoD t
Pocat i on arelBisnchlodROLR dipltculP LB hIB & (ahUchOiiRe fih SIEFD

stati on 1@2eraHL&pAsel 38 netsvogiuenveegd 0 AdEpetifemecdnipnents rant bk aoatidcosd bf

nobil e 10 statjon 102. A Visitor lLocation Regjster (VLR) of MSC 130 is
r esponsi biflfiple sy ‘ﬁgﬁﬁ?dd?uteTsée%tt% Wnarceggoligipysnpitiple sdtwokgoatrgtlethose

mobi | e stati ongiol hat @b SUiESBUI0Y doBistdrt A% g&wo&@%g%ﬁdrp'g&@axemwté
i ncludes parts of the pernmanent nobile station data that hav een
transm t t éshchrasmmpbil ABtI288 Rovsehie pvoflc) os Welb be tenapuoaysdatidgyvethess, mphide VLR

of MSC 130.ma so assign .and store,l.oc , such as t or.ar

Cdenti i oaprEns RieBirat iffinetitdes iR ety RAG 1oRerth Re e TROiEs Lk
access by pidbReAtatbasiozl MIR/AEr 119 iPgR¢Hdq0 RRE Rine BRtRARSH MesRsm SOmaBieE | e
station 102 in a CDVA2000- based network, RN 128 conmmunicates with PDSN

132.10pDSNstagon gPdy idd¥itae baeasion R agkséer | (VL& e tMIA 4 30 dy resportsitdnéars, eropp ef ess
Appl i cati I rLvers, c. ).t hr.ough net wo 4 P 132
al so pr ov?d(}gg&? %%glgalﬁ(i g@@%ﬁ%% G l}}rll%el %Qr)ltélh {t%'ij(?]ﬁ t!ﬁ%b&}rgé:uﬁréhlﬂéﬁm%sr rnggl

wel | as 2€spacdietityt r hspachdésoparis 68 thal pephaivait endbelevvatikdinng@ata FRBMalS8dehias a

range of | P addresses_an per f or | P addr ess managenent, session
mai nt enangé‘}s%ﬁﬁ‘?%ﬂ Bﬁ'gﬂ ALK tﬁdgg% %@ fa%@r%?ssi ‘?’%Vefség‘f)éfr{ﬁ pf MSCor
per form ngzd %%\Xtals%rh%siglg Eﬁ’& 8drd18cARRE Qﬁdh%gérgﬁ@nr‘g@)ﬁggﬁgt%%ﬂgyhé? obfddation

accounting (AAA) of p et data services, an erred to as an AAA
servér. Thoke slko lahddntiqatelr ¢n wystdm appase by HERAAGL3N leloeds tograwdk pddst may

b d to .25 other,. ns, ibly ] i h t t
oxpl Lor e UREnsttieRn @ dnonite’ RERR: B7R Tt RTS8 Reanht Rhg1 2
very | eastors@iBica®s twidlh HISN NB2an st gym ﬂid%fdéﬁ NREEQN GO heA ht@RSO1 4 (BAST S,

even if there is no actual packet data exchanged. Although the network
consi sts ifrapethy Wiktless Aptlisgeop Ereteca| (W) lsetvergectver threugheBuinetwosk 18drt ai n

penav vy Hheyt ERLBRS Al Pl STHESIFR BRI LBOER ) 2
conmauini capdcker kegpere fdraniiting paitvale@@Rst-ok@igC PN [ 3advaneRGe ATR addIBIBNEEAL | ON
capabi 1 tli)e??orr(nis'l(la"ad%gsg %)a%g(lgc?n)‘lént,i Qe%éigg inrlla%nt:[cgaenc%fi Er?dbiorlJtiicEn%l tcgching. RADIUS
server 136 is responsible for performing functions related to authentication, authorization,
and accounting (AAA} of packet data services, and may be referred to as an AAA server.
Those skilled in art will appreciate that wireless network 104 may be connected to
25 other systems, possibly including other networks, not explicitly shown in FIG. 1. A
network will normally be transmitting at very least some sort of paging and system
information on an ongoing basis, even if there is no actual packet data exchanged.
Although the network consists of many parts, these parts all work together to result in
certain behaviours at the wireless link.
30 FIG. 2 is a detailed block diagram of a preferred mobile station 202. Mobile

station 202 is preferably a two-way communication device having at least voice and

advanced data communication capabilities (i.e. 3G-capable), including the capability to

-8



-8 8 FEBRUARY 2007 conmmunicate with other conputer systens. Depending on

the functionality provided by nobile station 202, it mys%ﬁﬁﬂf?ﬁofo as

a data nmessagi ng device, a two-way pager, a cellular tel ephone w dat a

nmessagi ng capabilities, a wireless Internet appliance, or a data

communi cation device (with or wthout telephony capabilities). Mbile

stati on 20@mryniSate ontlupiheat@nmitthsyamymsonBehdmgpdruttel fuhstiovhlibagevsiedbiyon

transcei ver syst.ens W thin its eogr aphi c coverage, area. Mbile

stati on 20‘50_%%‘? e g@ﬁ@”ﬂ_&% b§efF%(‘EFd3ﬂiagﬁ Cgf?emﬁsa%lag Cviskat MR Ay ditgter ver

systens 208l{utar Wil¢ghos® mma%ess\e%ﬁl? cafatBliti QNS wRfcRk ﬂlt&‘lﬂetaap%g'an&ef)ié Sﬁgb. f‘s
a . ile

will be described in nore detail er inrelation to Fl GS. and

station 202{RvHcHENMEviop (widorpoithew teleplomyumpdatiiicn. Sdbisicsstetin?2(1? mag0
whi ch: i ncl rver 212. a,transm,tter. 214 and associ at e
corrplc;snent s&qgﬁ% ngggg{#\lea%yé)rn cobed h(rﬁﬁ{é}fog]rbgﬁff Vaté%%ﬂﬁéﬂv‘érrsy?tﬁfnégﬁgl"Ylﬂﬁ?\fténna
el ements 2%E6gapbic2b8crapoash. agebild ata@bs 208 sERIts 2t helBNYIRt MhRIESE HOh4¥RAUl €
such as a dii%ital si.gnal processor (DSP) 220. Communi cation subsystem 211

i s anal ogdtAP o RISCEV e SEEIeR0R] if cill pymmpgicated witht @rthaonel povidiogre BH-FI G
- B W LeRRARRAIAM: deertdd@3Prdd bl 143 ih ghdhidh gL LAL T OnS. 15
particul ar design of comruni cation subsystem epends” on t'he

communi cati on Mebilostatiom 26Ri wil nabidlly stadpbote 20DnBuhibiteiidehsiQc@pEnat e.

I\/bbi{oe st at,i.gn. 2 rra)é/ send\%ggd recei.ve comuni catjon signals over the
networ k- AFLEH RIS P SEFORET AdtI@ FaGIfteat 1o And Assaeiefed AOTengriscaulre 8N ay e

been conploghefle (ppb@RMIS S\Iﬁ[)@(%a 8 GhiB3haB %}El?éﬂﬁ@ el%%%ngstﬁl‘ﬁ%la H1Re1Ja6t e@f (KR ©

i nput to receiver 212, ich may 20 perform su comon recelver functions
as signal (BRpI 21.cand enprocessipgenoylulioswch eonrydigghbnigndli praeisog, (DSHArT26]

sel ection ] Ln 1pl e .sho i |G 2, anal.og- .to-digital

(A D) congé)?dshlq%f{ﬁ#&%ﬁfﬂg%ﬁhe& 2?@?%?31%%“%&[{}%53%&%8‘] CI&‘PW‘%}?\AO%{&@ agf?ﬂf)‘? ex
conmuni cat i @shéwméi FXGS 1 SuLhwals bdeippaiechetd BRsa Bl ¢odieRbot olRuRRhfiALsTEd
in DSP 220. In a simlar manner, signals to be transnmtted are processed,

i ncl'ddi ngPHYGHRALdceEn 28" sAmnEHEGEcRgS pYcax A dspetsis DEPthe2oomhiswation
DSP- pr oces&qedrs [iBNRLR ndfvfle'sBRYA 22 is e § Rl g14 for digital -to-anal og
(DA conversion, frequency up conversi on, ALRE ng, anplification and
transni ssi on oivébilesmtioni20a mhonsend tand réceieaconnth e tdtioalBgn SR 2 2Re néi@brion! y
processes ormuniq%ati on_ si %gal s, but also provides for receiver and

transm tt & EHtt gt e R R ineOr RS PreClyTs hstre beer epfidtsicdarSigls
oy ArLeReeRidha, S0 S BTSN G e, e |

20 perform such common receiver functions as signal amplification, frequency down

conversion, filtering, channel selection, and like, and in example shown in FIG. 2, analog-

to-digital (A/D) conversion. A/D conversion of a received signal allows more complex

communication functions such as demodulation and decoding to be performed in DSP

220. In a similar manner, signals to be transmitted are processed, including modulation

25 and encoding, for example, by DSP 220. These DSP-processed signals are input to

transmitter 214 for digital-to-analog (D/A) conversion, frequency up conversion, filtering,

amplification and transmission over communication network via antenna 218. DSP 220

not only processes communication signals, but also provides for receiver and transmitter

control. For example, the gains applied to communication signals in receiver 212 and

30 transmitter 214 may be adaptively controlled through automatic gain control algorithms
implemented in DSP 220.



-9 8 FEBRUARY 2007 Network access is associated with a subscriber or user
of nobile station 202, and therefore nobile station 202 r j ry
nodul e 262, such as a Subscriber Identity Mbdule or "SIN§$%%#§ﬁg?YgE&P

Renovabl e User ldentity Module (RRU M, to be inserted in or connected to
an interface 264 of nobile station 202 in order to operate in the network.

5 Alternati vel Wetweriotesinig Uk c2he] magh Heibdcriten oY ak@tdfl BolTRNDEYoNX And S
iguration data by a servj i:e rovi der so that nobile

d_with copf
o g? | gmdber\r%v Bﬁgga‘éﬁféﬁ‘i’m?%@%ﬁé@ deramorgimpdaladig, suchsisa Peferiber Ifentyy
mobi | e baiigdife BOWERP AP YE § Renolaftl IRet RELHTINodye PRIGIRDY 1d B BELRRE 227

for receiving one or nore rechargeabl e batt attery
provi des ebantctddctal arpowefact @6dost mobileistatian 202 ligerddrdal opetate i theyndtworkobi | e

station 20 10. and battery interface 254 provides for a hani cal an
ol oot calkiEHREER] BIYIHOOY ouler 2 et efg}-ﬁfeiévlﬁae@n%zxv‘f@ﬁd%ﬂfﬂ%ﬂ%g a
regul at or wiftodonFid@Mfloh Qatalba RIvivhheRiRE QY HAR f1oBA¥RTatio ’2(2)%%11 Ld%),ef?ﬁe inRe

circuitry. Mbile station 202 includes a m croprocessor ich is one
i npl enent aeivenk.oSinceonelilsl stasfom B bfa Fobile bttaspripolverdntavides itolser iatludes a
operation i) tion 202. This 15 control.incl udes. network

cbl eot| onRale e DB ER A At SpPr S oL SIS 22 o oShs,
i ncl udi ng286 pr@adds diatitcad RdwedtE mosOIMMiRialaldcanal cRtdnPah msyIRGtuhotEh
comuni cati on subsystem 211. M croprocessor 238 also interacts with

addi i onaPn@yitEs inteireyLyiepre visige Horas meckandgl apd pheptrical eonpertiorefsriy Pha, a
d : il i / L), Sk )
andom 2C6esy ARARI AN Eaf AR TNyLIBL IPHOL (DR SHiRIRIRS

a short - r &ige al@fthendizattions subsyst em 240, and any other device
subsystens gen Ll y, desigpnated, at 242. Sone qf the. subsystens shown in
FIG 2 perfor nﬁ@@f}ﬁm%ea@%m ‘éfiea_taetalor%eﬁsm{s%%m@r%a@ OBt HeplEBE) et i
may provi gentrolleIDEVMFIGON ) Wb ¥bGiEo1E WOEhT1 WpsratdRt AL YbilS HB0S YBSY SHRES.
such as keyboard 232 and display 222, for exanple, may be used for both

comifini casquirel imdludes setwmk tselentson tegbiiques Bhe preseitrapphicatont Gessageatior
transm ssh]%rcli Ver . &, $90my 'csatti on nefwor k, and devtice- r esi dent nctihons
such as a caﬁcul’aflor oF {'ask Ifi%fl.a é(f)'a??i%oér‘ig%wéfﬁrlgofafw? O §?Ug

M cr opr ocass@unidadon sibpyeérenabl Wkhk@ireekskdr 2 PRESinsdreant walloiRlissahdascd | ash
menory 224, which nmay alternatively be a read-only nmenory (ROVM or simlar

storage efUSREHEMY fh asgndiwriyy 23hos Bagkinemery P2 thigndem agbss negmdra dRANM) t hat
(e oper 0%y MpyBRAS P0LYFR-AR B0 694 IR 2 ERLgg et
20 speaker 234, a microphone 236, a short-range communications subsystem 240, and any
other device subsystems generally designated at 242. Some of the subsystems shown in
FIG. 2 perform communication-related functions, whereas other subsystems may provide
“resident” or on-device functions. Notably, some subsystems, such as keyboard 232 and
display 222, for example, may be used for both communication-related functions, such as
25 entering a text message for transmission over a communication network, and device-
resident functions such as a calculator or task list. Operating system software used by
microprocessor 238 is preferably stored in a persistent store such as flash memory 224,
which may alternatively be a read-only memory (ROM) or similar storage element (not
shown). Those skilled in the art will appreciate that the operating system, specific device
30 applications, or parts thereof, may be temporarily loaded into a volatile store such as RAM
226.
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- 10 8 FEBRUARY 2007 M croprocessor 238, in addition to its operating
system functions, preferably enabl es execution of softwar @%}-‘Li i on
nobil e station 202. A predeterm ned set of applications &/hi C %@ﬁ rngﬁ
basi ¢ device operations, including at |east data and voice conmunication
applications (such as a network re-establishment scheme), will nornmally 5
be install ed onMipbproeesseralB@nir2@dditioni tog iti t epermingf ectant efundigpe.ephesferaily

appl i cation {hat be | paded ont o nobil e station 2 may be a r sonal
T o mat | G SR bp Lo PR PRGN ABIGhEC SHEORGOR: ¢y PIedoBTGART 56 odnd
manage datappliéLidhs ahiah |dadtrb0 bHSETdcSite ho;ﬁ:?ation@,uﬁncgg{i(ng% PERE dal aft l@@fcle

cal endar events, voice nmils, appointnents, and t tens. Naturally, one
or nore NENBEIYIEESIOBPRkieatpnai(fuhl as pnetwobl recgatdishmen?etheasy @liM@EER1Y 0

10 fagilitat; f. PLM d i.tems.and other i tion. The PIM
soo a8 BBl EBR S PSR bBOF 8 SuphiGhe' L IETRL-E e et
the wirel ess belosded ontd nidbbile etfichezh2e a9 Ben® Prsofll Nhfakatibh eMadére(PIM)

seanm essly jntegrated, synchronized, and updated via the w reless network,
with the RBBigaEoBdhgyngihe aRibty © emsrRiEs pahsianagydata items relagng te dsasudioss,
associ ate i - ( ter -he I i a_mrror. host
conput er gﬁwﬁgg}lﬁléﬁgtst gt ?gﬂagoc%qcﬁﬁtxﬁg\?@%gé&t %ﬁg%c%p%ﬁ{t@%gt.s’ ‘T"}Eﬁ éasgsl%qns‘
especi al | Waaduliytoageonsrahenery herdxost acahpld @ meple emics 20hend®hiI286 to

statjion user,. s, office ter system Additional applications may al so be
| oadéd on %Cllltﬁii‘fﬁfqr@ges‘?@%%tat%tﬁmﬁﬁpgﬁﬂﬁr PURANCD an auxiliary UO subsystem

228, serial porrhe 330 appHRehida HARGSLIGUITRY SRlitPRSseRHRSUSE '
ot her suitable subsystpe% 241f2I E)and 20 insta l?el(}p@ys a useﬁ%lsér?%%«%laé%{élsg}r}g
pr ef er abl $hea vigghesy gicavpike  sior eprefroteds trobedinfeotr, PBMedataiitembypre seamlessly
m cr opr oc 3 h fKlexibility in,application installation.increases
t he func?ﬁ %f%gétle‘lg’t %n(%?%%ﬁzgg’l gnds'{l %‘ﬁt%%wfot?ea lﬁelﬁséy“cg\%% ?fbm?a’??eg SRYYR Vi ce
funct i onsusersosonespaatin® dataeli@he dioréd ahid/ON Sss00fatddohith £ ObsteXAIPULE: syRREYT €
comuni cation applications may enabl e el ectronic comerce functions and

ot heér sucHeribKaseitng a Mmrmopen Bast tqostRstar P e1pde fstatiad2Uk with rRspict do stielt i on
202. In a; a qunLCat. r i i C S Xt oo
ressage, L. o ERBlIg TR e RS B R FUE R B B M drope
communi casthtdm ssdosystieenc@thpu@ndystemputdditiondl CipeREDRRAs Iy 288 be loaded onto

JERAGE e T ST Ao R R T

oot L LAY 0%k 6 YBSRALE f USSR SBT3

posdP bl y iastriled dyya Jyser devRadt 228, or preferably a non-volatile store (not shown) for
execution by microprocessor 238. Such flexibility in application installation increases the
functionality of mobile station 202 and may provide enhanced on-device functions,
communication-related functions, or both.  For example, secure communication
applications may enable electronic commerce functions and other such financial

25 transactions to be performed using mobile station 202.

In a data communication mode, a received signal such as a text message, an ¢-mail
message, or web page download will be processed by communication subsystem 211 and
input to microprocessor 238. Microprocessor 238 will preferably further process the
signal for output to display 222 or alternatively to auxiliary I/Q device 228. A user of

30 mobile station 202 may also compose data items, such as e-mail messages, for example,

using keyboard 232 in conjunction with display 222 and possibly auxiliary /O device 228.
Keyboard 232 is preferably a complete alphanumeric keyboard and/or telephone-type
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Keyboard 232 is preferably a conpl ete al phanuneric keyboard and/ or

t el ephone-type -11 8 FEBRUARY 2007 keypad. These corrposgq:EiBtngQﬁo e
transmtted over a conmuni cati on network through conmuni cation subsystem
211. For voice comunications, the overall operation of nobile station 202
is substantially simlar, except that the received signals would be out put
to speakerk@®4danthess singpaed itaws tuanbeitssbaittedoutd heoganatiadiod Mytwork

m cr ophone 6, Al ternative Vvoice audi o I/ O subsystens, such as a voice
nmessage retél(%)%’(ﬁhncé’%ﬂgg%‘to&ﬁub%ﬁ?“hfglo be inplenmented on nobile station

202. Al though vPiC&oRk atifinilafhad, et BULrall Sopr&i &l 3! obBECQIRI] Shed ;s
primarily through speaker 234, display 222 may al so be used to provide an

i ndi cat i onsUbftantdly; deHer tepcertt thatdhe rdcatyeparany(s wouldtbeontof ta spokee2Xaddd, or

ot her<voi c ed i rnation, ,as_So ex es., Serial port 230
R E o TR T RO B TR0, GRS TR G oQUiegRHE volt or
( PDA) - t y peavdanTiiini subsyistuinsg estick €asl @r voibe GhessYae RERnliaat dudBystt Ny USISS ‘1%

desktop conputer js a desirable, albeit optional, conponent. Sefial port
230 enabl d8PRHENG iy mobile stionedt2n cAkheughowrige emausie exenal outputiis graferably
sof tware apphh s iandi abj i ti f_mobile station 202
by providing fgr I n;bgr mtfﬁggﬁgg?ig%%g’ g%‘\b\}?&o% s%?%glrsr%%?l gefgot%rpivglﬁ o2
ot her t hanndibatougdf teevidemlitess « cattimmnipery,i dpativet wo & koicthelidlot @tHRatBice call

down] pad pat _for exanple, be used to |oad an encryption key onto
rmbiI(g stéf%iac?ﬁq%&?a?%%@?f GCHPREY and thus reliable and trusted

connection to tdherERyrt PROVLAGGS @CKHI R mIABY ifBlchR nji b€ : .- [ ange
comuni cat i ons subsgdsﬁt em 2410 of FIG le li@}\s/”[aﬁ eggglmtdi gﬁﬁFélg%%alll gﬁ%ﬁmg%sr%gnent
whi ch pr oW Bés-tyrsr cemmmiagiani davidse fove sthicho sjnabratizdtionn waibi2a amer sl ddketopnt

systens or i i need not necessarily_.be sin deyi ces. For
exanpl e, Cgﬂ@éefg?%%dgg%%%aﬁ%leﬂ[cqulgga aﬁo‘flﬂ?‘}‘f&?e86%%‘\305%@18‘”3&&?% byset
circuits andercocpoments an @kterial Bbues 004dTIMMIE QpPpILLAL6A Lh® Bx tORAULE chfhbRfRyi de
for communi.cation with simlarly 25 enabl ed systens and devi ces.

Bl uéPoot KPPl HaiieTs 287 dy proyilingutRr atfoBnafistiost RoRwae dowidoadsl @ n®bils a
L1 venart sfibs aeshics D 20! & ShldOoMRhIAty R SELREK. "918 BRSSue

station transceiver syst emwt ererence Servi ces (
dat a ser vileeslpad gatr m2G Herxaepk, Heusaytaval dnhentpgeon kel batdTmbbile satiahi on.

Al t hough 5 met hod of FIG 30 3 wll be descri bed_vvith respect to a single
candi dat e Qf él}rgﬂgr}hﬁ dg;ecg 6& ithps, ek apgrtrusted connection to thereby provide secure
device communication.

20 Short-range communications subsystem 240 of FIG. 2 is an additional optional
component which provides for communication between mobile station 202 and different
systems or devices, which need not necessarily be similar devices. For example,
subsystem 240 may include an infrared device and associated circuits and components, or
a Bluetooth™ communication module to provide for communication with similarly-

25 enabled systems and devices. Bluetooth™ is a registered trademark of Bluetooth SIG,

Inc.

FIG. 3 is a flowchart which describes a mobile station method of selecting a base
station transceiver system with a preference for 3G services (e.g. packet data services)
over 2G services during an idle mode of the mobile station. Although the method of FIG.

30 3 will be described with respect to a single candidate system under consideration for
illustrative clarity, it may be employed for a plurality of candidate systems under

simultaneous consideration. Prior to the steps described in relation to FIG. 3, the mobile
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illustrative clarity, it may be enployed for a plurality of candidate
systenms under sinultaneous consideration. Prior to the sigps i in
relation to FIG 3, the mobile -12 8 FEBRUARY 2007 stat :bon Séégﬁlg?éq%‘i'
geographi c coverage area to identify one or nore avail abl e candi date base
station transceiver systens with which it may communicate. In CDVA, each
Radi 0 Netsidiok sCRN)a gengrapdes condrddeplrea aklentsfyatnicam merans gibiblecandidatecnge

whi ch i tified b h h f P d d i . ..Thus,
the” mobi | ¢ 0PR: FkES et BRE SRS  ovsem oriant t o cpPMASEnti4S as
directed hyetivbs QUCS RIchRRs R%ggﬂyl@%abé statiéPRadscelVel stdfrs WhihOhe RRANOL 8L | ©

menory. Froma start bl ock , the nobile station acquires a systemin
accor dancéhewhase iof § Pselorandeny Yaise (ENS eeds ritfuis( e epotdigayationseansdby PMs on

station V. r rvel qui- r.e a- emifn step,304.that is. not.in the
R S L L R e A T e R e BT
initially Ao nedvslysicenem@dy. be, for exanple, a 2G systemor a 3G system
and may not even be a preferred system After system acquisition, the

mobi | € stati on'HBd ¥t blockSO2 ol drehile station acavirepysiysiem rscordayceuithiss e
sui tabl e fpary | 8t =] AV =1 9.V/ | ) ] Vi . OF .
geogr aphi gq{ILo%I}actP ir(%{#lﬁghélétsu%gr(lg%g?jc&zc g?#n?ﬁ%“% g%%éﬁbrgglf \életgr?%%ﬁﬁhf ggﬁ(ﬁl? a
peri odi ¢ ses@h e steprd(Fr theesnontive thet PRL yhimbanssifadledrandsifiand @hdmgbhdshing,

preferred_,syste er,its,PRL, or nmerely the result of a neighbor system
se_ar@h dwf? n a‘r@‘grj %ﬂ‘éﬂaﬁé ?:?QPirg‘g S?ﬁ‘%’%rg?yeé% gearpele; dstahgr a 3G
nei ghbor i Bgstdiasad kAl RASvES bRIOMiaetd MteﬁheA%é[grs?&Embé’caﬁisﬁbﬁz kR mobile

transceiver system). During its scanning, the nobile station naintains a
tabl e of sipYehrging v patiodiealiyoscan damelistiansethahthaydieghbisr §uilgblodor its paitiaon

transceiv - Jhis table {s created based o 2Q.0perati.onal .
obser vat i g%rgﬁéﬁ(g%g}ta %Qééccfaﬁaa Ty Lgéir\?gdg?%?‘ﬁa%gqcaﬁ?nho hlglpfng §tSEREInE

i ncl udi ngcquié\bieahs rgsutcsfd patbdiy sdselBtionl PR cBBbivher BeahbBile #hSeh FEASUILS
variqus netrics of signal uality of the current systemas well as its
candP dat ePEHA HeIGHBO PP S KNt edtsmerely Hee rasplteol a naiztimvpsystere sergnduring
strength | tcal . .det l : olur.ad it . :

par anet or 5 L HakE S e ERTLRGL rAS T AP hefibhiig Ble TRASH Rhvouded o,
of the pibpthe2briehtdrnektatvetratetizkr syetens. (Ec/ 10), etc. Typically, the pilot
channel E, /I, s _.used as the re of signal quE|l Ilit of the system In

neas!
accordance wi t HUTRE "B EEWHE: g&?p‘F‘PE'i"? plafion tajas gytahle gEsysiase pyfpaption for

detail, th@didafd 4R dReHRling ®AS dRidGarRcGRRAERER 5%1% @Bieli® ¢ %te'c'lt?ﬁ%]éoeér'l'
than the current systemfor handoff purposes depends on et her the
trarQiti otpardionpbeseGationg@dbdaty nctmaleresaived Hwm most if not all systems including

previously acquired systems. The mobile station also measures various metrics of signal
quality of the current system as well as its candidate and neighboring systems in the table.
In CDMA, the signal strength is typically determined based on a plurality of measured
parameters, such as the total received power of the spectrum, chip energy of the pilot

25 channel over total noise (E./l,), etc. Typically, the pilot channel E/I, is used as the
measure of signal quality of the system.

In accordance with the present application, and as will be described in detail, the
criteria for considering a candidate system to be “better” than the current system for
handoff purposes depends on whether the transition is from 2G to 3G or vice versa, the

30 relative signal strengths of the systems, knowledge of the actual data service access in the
3G system, and so on. Thus, after the initial system is acquired at step 304, the mobile

station identifies whether a candidate system is one that is associated with a Second
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30 relative signal strengths of the systens, know edge of the actual data
service access in the 3G system and so on. Thus, after I stem
is acquired at step 304, the nobile station identifies Wh%hddu&kgéqrq ?{date
systemis one that is associated with a Second - 13 8 FEBRUARY 2007
Generation (2G conmmunication service or a Third Generation (3G

comuni catGi@Rratidar (e cdhiRBicdi sehvice Be € aRgIdabRer&iHt €10 SoRnRRed8bed
with the 2G service, the flowhart follows the "2G' branch from step 306.

If the caﬁ@u’véf‘&t(ét%)}@éb mfitke %?élétsi@r%&)fé@rrwswﬁsch&h@th s 3G serviceh@e flogwbarar t
foll ows t hebﬁﬁ"g}alﬁghoﬁ%rﬁt X t ap If %6 an@lﬂiﬁtc ?ﬁghﬂg égsoéxé?ed%mﬂll ﬁie 3G

associ ate vm th the service ranch From st ep
306 is folsélmmhml‘f&we:hhhé‘omm the “SGabrmhlﬁ@eﬂﬁtbﬁ ges whet her the current

systemis one ssociated with 2G or 3 step 308). If the cHr rent
systemis assgg tcéﬁfj @?WY%& ¥ ASACipfFE wi FEHS RloTes Y thepghe s2G

fol  owed WaRKR S stBLIdsEis 5L the ?Imllecg@%l wa&&%&% hepﬁﬁljdg{] ent

techni ques (step 338 through a connector en conventl o andof f
t echni quesystite isonei det e&jaaiocatedpwﬂﬁ&(} tdne3@m(lstebe3€§t).at ifahe duaent sjtsa?mss a

handof f tq the its naI q it t ronger t he
signal qdE°rEF o‘F’gﬁ‘ﬂ%&'a&E}Fﬁ IBS<} P?ﬂ?f’h @ef@ '%HPWS é’fkbeﬁ‘g%’ qﬁ‘ﬁsﬁ?y of
the candi datien SNBBMile cor@bntRMhl Eé’ndbﬁat@cﬁrh@ﬁesqgtef) h@SQM‘bﬁ@rﬂE oisdctmaAbhen a
handoff to the candidate systemis not initiated and conmunication is

mai dfai nedVignt ponviatienyl hapdof yieghaiquer rere venpdersérit st dhbobie rm@hlle sthgon
signal qu i tte reter an.t hat of
the curr ggr?%l{tés(tcg hkgg?ﬁ?[ﬂg{e%g‘hgﬁ Ssgﬁrs?n sl§§t 5 nlaf;q aatllt 1esasgt0 n’éerot e 1ﬁheeaS 12y Pt han
t hat of thminjabfﬁretcurﬂaylssﬁMml f(:ohhase:ly,rifem s@x@ltcgmuysofaﬁs@@maaaed_swtérh i8G as

identified in ste}EﬂgSgIB ngv\ever t he G' branch from step is
f ol | owed. Diehaster { bPt heseutiang systerentien jahandp it tRehe P?Féhd&é@ Sw?méﬁtnot

syst em aciyaliby a%%ﬁrﬁmﬁﬁiﬁ@énv'1§‘?ne(1§traﬁ£d3\3vﬁ?x thbf et GULEGNT éi@é endaes

not actually grant 3G service, then | e stati1on”consi

convént i oermbodimedotiic siged mrahpyefsf ths caluisdate b;es@brmbnlvcﬁte( st gpa@8tanhhauglihe
connector Al If th rren stem do eed grant. 3G ser i,ce as

t est ed atcﬁggbsﬂ?n ﬁ ngd&att%é ﬁsg'ﬁrpllé 2@8@?%1‘%‘%@3&0 HEHABERL o
the candiggtegn.2G systemonly if the signal qual ity of the current 3G system
is 25 less than a mninumthreshold ("M N THRESH') and the signal quality

of the candi dalfdhe p@renisyaiam; is agﬁ(@aiﬁ@rwtthéﬁ phigdenified West@:;ua%mow@c:sym em

g g I e B
quakdty ofurtche sgasedi siebaly2GrassS3@rechdcd €&ép t3han tinehe Yuremnt sy@@m does not
actually grant 3G service, then the mobile station considers conventional handoff
techniques as described above (step 338 through connector Al). If the current system
does indeed grant 3G service as tested at step 312, however, the mobile station facilitates a
handoff to the candidate 2G system only if the signal quality of the current 3G system is
25 less than a minimum threshold (“MIN_THRESH”) and the signal quality of the candidate
2G system is greater than that of the current 3G system (step 314). Conversely in step
314, if the signal quality of the current 3G system is greater than or equal to the minimum
threshold, or the signal quality of the candidate 2G system is less than the current 3G
system, a handoff to the candidate 2G system is not initiated and communication is
30 maintained with the current 3G system. Based on the above, the mobile station will

maintain communication with the current 3G system even if its signal strength is worse
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system a handoff to the candidate 2G systemis not initiated and

comuni cation is 30 maintained with the current 3G systemg ?
above, the nobile station will maintain conmrunication wth e curren 3G
systemeven if its signal strength is worse -14 8 FEBRUARY 2007 than the
signal strength of the candidate 2G system as long as the current 3G
systemis th@r thetegnal aengdh of dheatandodatch2Graystiern, s fdirgesshible durPned @ rsattemy, ist he

m ni num t e ents a.rela | ow but nonet hel ess acceptabl e
and suita a§é}%%”a‘§ ‘%ﬂgllstoq e‘i’W‘“‘é‘Bﬁ%‘h‘?‘?ﬁBé{l on in a systemthat provides the
S desired servipgeRrdody,tthe ARRhLA 8ir&hbRN repr@en@X2FBhEvely NBWTHRY AdHBheless
threshold can be set to 12 dB if EO/10 is used as the neasure of signal

qual i ty. ARSePble ard suisibimaisnehgeditolier pepmubisatien i aetstemothey erovides the
pref ar abl v ubheR,iE 8, tl?enlgg 04 <0 %r%“’elf I ex%%p% the rrlndr'n dB kfeﬁ%)ls ch:u)’ 3 ot éf the

candi date system 1S assocl a ed Wi servicet Ach
from step 3B ifEflpld wadds thambituge Gﬂﬁgnaltqlilellmblﬂyestﬁﬁaalfel sddhat deedhbld ﬁ‘:&y

whet her t rrent systemis associated with 2G or 3G (step 322).
t he curregf’ “Q&%‘f‘ﬁﬁﬁ”gveés%%gﬁf%{&&”%qWemgﬁé)flbﬁte‘f‘?ﬁlﬂ(eﬂl%ﬂ“ p 322, then

the "2G' branch‘nEt%ﬁ@b@ti?ﬁleet%gdfdﬁes%gt%ﬂ"@%sto&a%e\}?lt n%ocﬁ F&%@ e% ﬁ&m ctor

A2. At step 330 e mobi [ e stati aC|I|tatesa to't i dat e
3G syst embiaich fons S@peﬂOqua‘id)llidwed slngtheatse, u’nham)tmile seatioml idtmfmsrwhmtm:rthe

t hr "M N THRESH' j 30 if the signal quality of
t he Dand: G4t sy iSgspeled w30 agh RS I’éﬂmuﬁfree%wa%wae*ﬁ%ﬁms fto
the candi dethe @ sientigad h@stémzz ItRér fHat: Q‘d}”ad}ﬁln&lommrytéfﬂizzoi@ thBoWBd I @bped
with the current system In the present enbodinent, the m ninumthreshol d

is -14 dB3%<? theoughha ceerrr?@tqrrﬁxiés e lstEratd ), iag mebid station feglitaBs 4) hanBaﬁed ther t he

s ot gnar Al £ DERRER M danad APARY by bR ISR BT R 11

candi dat e(“ww HIBIISE'SRI‘emn issepgB 3B eCotihaselQrif el dlgnbioghdiey B nhendmaditate el d.
In ste 322 he curBent systemis associated with the 3G service then

the 153G Siﬁf"&h&h of% Heng %elgwméhwamaanqq@?e therandigtel 35 sygemds not
identifiegimhet ReE dASnEMESSIN is agﬁemc@%ﬂﬂlthx &E%%{ %grg’nse"h\('tﬁg d%%eﬂpl o

(step 326). If the current system does not grant vice as |
in step 3a@abodiment, tﬂaernnmmmnethedshd)hdom 140 (i. 4. itessantethhahotdhe tR4 usedili dey

system |o st nt e V|ce|n n e ier. visit 328
not 1t het Pha HeRiantig (B Ering Gl o RoE Rer it i thenerinte aﬁ%éﬁmyat?gi
descri bedev%b(?ﬁ fis si(gﬁﬁl%aﬁ?xstvbt;r@élgﬁan?ﬂQﬁQB@ Eurfnk sydtém! E%eloﬁg@g'tﬁ@éﬁid%%é em
was previously granted 3 service as identified in step 328, then

mob?y e stHE Py drgichtenther onedizhtothe mioimre threshold.
In step 322, if the current system is associated with the 3G service then the “3G”

branch from step 322 is followed. Here, the mobile station identifies whether the current
system actually grants 3G service or not (step 326). If the current system does not grant
3G service as identified in step 326, then the mobile station identifies whether the
25 candidate system was previously granted 3G service in an earlier visit (step 328). If not,
then the mobile station considers conventional handoff techniques as described above
(step 338 through connector Al). If the candidate system was previously granted 3G
service as identified in step 328, then the mobile station facilitates a handoff to the
candidate 3G system if its signal quality is greater than or equal to a minimum threshold
30 (step 330). Conversely in step 330, if the signal quality of the candidate 3G system is less
than the minimum threshold, a handoff to the candidate 3G system is not initiated and

communication is maintained with the current system. In the present embodiment, the
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candidate 3G systemif its signal quality is greater than or equal to a

m ni mum threshold 30 (step 330). Conversely in step 330, if [%]ﬂ, i

quality of the candidate 3G systemis |less than the mni EanFit r@gg%g? a
handoff to the candidate 3G systemis not initiated and conmunication is
mai ntained with the current system In the present enbodinent, the - 15 8
FEBRUARY 2007mumi thiesheid tifir ielsdi® (ice. itlse sdlde thBeshbldeas thiteissdirestthseshabdedsnt hat

used in st 14) . Bas on . the_above, t mohil e station wll again.
nandof ¢ dhE Bt dEpUC §@“§§}s‘¥‘é‘nﬁ‘?é\‘/%hal?4}’?f fostlesqaaa_@ﬁteq%fglswtgmi S 48
than that @fnal GRalfYEY €kse YSHEM ofABe LORGE stExg@asgﬁalﬂg'agﬁ;eeca%@d%M@ stém

greater than or equal to the m ninmumthreshol step 326, if the
current sysgeaicythantos eg@l sethgingipirhmribtesizoldobi | e station identifies

whet her the candi dat ystem was prevjousl ranted.3G,seryice j.n an..

onr 1 urst o tE 3383 AR SRR e RO SeLiG R s Gohlk Shvion
convent i onédntifies dafcther @6 Barii@se sterd 054 paedudh Rrahtéd BEPscP38e iNLAUA N er
connector Al). If the candidate system was never previously granted 3G

servi ce adisigetpi 332ed I #p. dhapthg mobilerstatianongighis| eonsgrdionanhdndeff| thelmiqss a 10
handof f tq.t i i h i,gnal |it: f th rrent 3G
Cyatom i s o SRErtRIQLOR Bret iy BN corhfta® MR o BEdabtet bR, PSR
candi dat e psgppsteshy granistl 3ongevict haddentifiel QeI R2, MenShsinBbilé staepn Bidftates a

Conversely i step 334, if the signal quality of the current 3G systemis
greatler t handast t%ﬁlﬁaqanfl'éa&crﬁﬁ ST e g Sualityt the sugerfmdy SERigm|is Joss of

the candi dalahdmighiin® Mrbshol LR &b %&n%i?(g%agig; gﬁtﬂé i SHS §RBm T RARIE dhak O

the candidate 15 3G systemis not ini comuni cation Is i ntai ned
with the the eemnt 3G systerertstep 334).eC@B6selyf int siep Gahdifdhe sigmb tjeatity ofribe

listed in_the table of.syste that t nobil.e stati mai ptains, it.is
unknown WARPRAE e it atEa of eandldo sEoBu SR MlfRiant! B Nifepadic
service. btiehdapdRAREIG siktemn 4 kO M HE 20&tT IO BdiRPa BARIoFSIof 10k LAWRELte The
candi date_system s service status (i.e. 2G or 3 is identified and the

t abllé of 3dFstatemde nphipgiatest andrromsnuperitoads wiaitaingd withibe enrtast 36pystepr i at e
information re I t . I ranscei.ver tem.(st.e 18),... The
nobil e stati onﬂgéﬁgi g? ?e t@%%@ﬁ%{i %ﬁs&};t%ﬁ]a%d%t 13 &?%delghtrl}?é%nelg 0rf (esﬁ%{'r3 ?ﬁ%ﬁtth%
current ansbdandtidateistyst.cit (kinepn33Bethdir thel gihdid 40 Byiesh & asdbiated Rilth a
accor di ng éo t nmet hod of . FIG 4, one or nore base station transceiver
systens af® FHACEMEd Pothiscersfuthe capkeny i brneh&orosep 8 08tadolnyedhr Shgh a

o 8 RSN Al U LGl eIaE A RS S o
st a2Pon t méervoiones wylsted nwitls thideantdi bibed apgropfiate| infigmitoproydrdiagtthe 136e or

bet ter cof atlonni &%Sic&r\]/ers éayrst\ézlnf ?Stépe?a 198). i’ltherrnqxgbirl)g gt\a{tii(gnecﬁlslz ers conventional handoff
techniques regarding the current and candidate systems (step 338 through a connector Al).
Thus, according to the method of FIG. 4, one or more base station transceiver
systems arc identified for communication with the mobile station through a scanning
25 process. A first base station transceiver system is identified as providing a 3G or better
communication service, whereas a second base station transceiver system is identified as
failing to provide the 3G or better communication service (e.g. it may provide a 2G
communication service). The first system is selected for communication over the second
system based at least in part on identifying that the second system fails to provide the 3G

30 or better communication service. Advantageously, even if a surrounding 2G system has a

better signal quality, preference for an adequate 3G or better system is given to ensure that
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comuni cation service). The first systemis selected for comunication over
the second system based at |east in part on identifying ghggrikry266nd
systemfails to provide the 3G 30 or better comunication service.

Advant ageously, even if a surrounding 2G system has a better signal
quality, preference for an adequate 3G or better systemis given to ensure
that -16 aBp%EBRldARY 2007e (egph@hex;:ree«di packa afatd earvice. @. qlitlypagipgrds padket

data servi ce. is made available to the nobile station.
FIG 4is%® 'ﬁ%&%\&fﬁ (\%ﬂgéﬁga’éscrl bes a nethod of selecting a base station
transcei ver sysjem4 of aCOBRUREaHLON dMdribel Ne nimbid %fS&%ctlﬂg 9%&@9 a88n

access or traffic 5 state of the nobile station. The net descri ed in
rel ation tigngeger 4ys’cenaft>esommunt¢etlm eathi tha nofbilrrstatobenduiringi amgadcestordfafﬁc

candidat e i t ranscei.wver stens .avali.lahle f andof

cormu5?u catsglgeflg\gm%é%hoﬁne r’?éag]iofle }t]%frf%%dt %ﬁcgg‘f‘@r‘fﬂ&? ?t“if’a%dll: bé érFliaEetgaEBfthf)ase
station tkenasegiofan igxstrentiikentichidise ibisd SRAGItHERiveP sl §@egﬁbkyfo¥ he
nmobil e station to a serving base station transceiver qﬁéstem The |ist may

be transnitpRdd! prd gorppuaiggiors walh the mabilgrstationgi Tes hendalk saaligate hstnefd:@se
T Ponee NEABAAGMAUND drd AR P e B E AR PR bE ke moB s Qb 0}
B Ot F mt Stic

Strength Measurenent ssa uring

state), asereingrhmlsestatiéki trefisctivansysicasi Ohe htsthﬁaj?rbbltdaﬁsrﬁﬂttaﬁh@a m\&slsalgetb@ch as

hanﬂﬁd off to. and (ﬁm‘runl cate with a base station transceiver system that
t

t i maf RIS LM MEsBEe PrideciesRense. Messagy flaring a calgeapdpe aseessfa®d i n
relation by Flptot Sireddie M’&@hxleﬁ]eﬁg ﬁ/fés%ﬁt P Nﬁ\/[)’idutgl’%jg hRARIYEE e glggs? fatg%ra?ﬁ@a to

identify one or nore available candi € base’ st transcel er syst ens
(or avai | &blea @Samhr@id@@ 'Fﬁm"t}anmmssmmitbdn mabxhwayatummmmlb&ahmdedaﬂgtmamhg at

tart bl ock 402 t at dent i f _candi t
cons der  ropuira UG £ PRl ReRb aRishEF Cantamatiet 5 LI Ry bttt BY

consi der “for| nc
transcei Vﬁdstw@ykst em [ dentl fiers 20 (step 404). The nobile station identifies
whet her a signal quality of the candidate system is greater than or equal
to &3ni ni mum hBrtlofd thasepholescribel I HANDOFRTEEESH; Yhe (abils fa®in s¢dnsthe

candi dat e fip |c§vér§%es a}g&argo tlH@nt n%@rhan%ofagalsatb eiw g%tean%sﬁ gen‘%]{ fs![ :[)

for the c%\nl ate systemi1s not Inc
406) .  Theamodivéresstatd Gor bedhbld caslidhetPers ) hate vanieh adeidyi eahusiend] dat e
systens t if so, the flowhart continues again at

d 416
step 404. g%ﬁg‘?'ﬁé a&i @tﬁﬁilﬁ%a‘}eqo% %%%O?lﬂresté%ﬁidea@%e%%@émaressygseehtOeqonﬁ &h or
equal to fohe;cimiH m’ﬂ@‘tﬁ@ﬁ'ﬁﬂfoi"f Lhurehohid dibast §R4? @r’an&%mygf/stcﬁlhﬁet{mw €

station will proceed
20 (step 404). The mobile station identifies whether a signal quality of the candidate system

is greater than or equal to a minimum handoff threshold (“MIN_HANDOFF_THRESH®)

(step 406). If the candidate system is less than the minimum handoff threshold, an

identifier for the candidate system is not included in the list (“NO” branch from step 406).

The mobile station identifies whether there are additional candidate systems to consider
25 (step 416); if so, the flowchart continues again at step 404,

[f the signal quality of the candidate system is greater than or equal to the
minimum handoff threshold in step 406, however, the mobile station will proceed to
consider including it into the list. In particular, the mobile station identifies whether the
candidate system is associated with a Second Generation (2G) communication service or a

30 Third Generation (3G) communication service (step 408). If the candidate system is

assoctated with the 2G service, the flowchart follows the “2G” branch from step 408. If
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consider including it into the list. In particular, the rmbile station
identifies whether the candidate systemis associated w{ F&F G007
Generation (2G conmunication service or a 30 Third Generatl on 5%?
comuni cation service (step 408). If the candidate systemis associated
with the 2G service, the flowhart follows the "2G'" branch from step 408.
If 17 8 ﬁEBWtQ@QsIemtihasmhﬁécﬂwﬁtﬁ thy SkemrvReatsoliadiae illokstthe <3G’
servi ce, b Wchart %ol lows the "3G" branch fromstep 408. If the
candi dat e § W%eﬁég ciated with the 2G service ("2G' branch from step

408) , the nobi lje gt ahii@hte deRbd {4 z?s%oéﬁﬂ@(ﬁ Qﬁﬂ’h ﬂh% 2cP S&Ufcﬁ?rﬁd}’yb&ﬂ@q abhgey th

a 2G service or a 5 3G service (step 4 he nobile station Is
current |y 46pbrthg mgliwsitdhomicki@tlﬁe& wihgtbey it Zﬁtulmmlrycﬂpefatmmvmfep 261@yvicd trea

d t handatf cand: dare 414). If
RS e R R e R T S i R el e

from st eprhtl)sonh oep s en), tﬂelmn@@a@ Sﬁgfbﬁl 15 ¥&dQIND itie mtofhﬁ‘ﬁddfﬂ%didﬁte% Reep i st.
The nobile station 1identifies whether there are additi onal candi date

syst ens t d1tbnki hemebileepatippeis; curfentp opetating l‘Othf i é\ﬁfcﬁawcec(‘éﬁlffﬁ huesh &gai n at

404. ' i Tel
E£ :lrcl)ch f ronps%tlgg %%%g?gﬁfgﬁyﬁ%%aﬁgﬁ%ﬁﬁgﬁg i'de ?H\Afll ey \Aﬁefﬁ% &g aIt1 agtggér Vi ce
was previ dlestifiedebbihaethefcosre agitionalindindae SySi8M (8580erd32) 41bf; if A& the

candi dateﬂskf emdid not previ ously decline the data service ("NO branch
from’st ept'q ﬁgva“ prdineshRAte D ¥em i s added to the list of handoff 15

candidates (st apmétiidiakt siiiemGRNdIdIake SURLREDE waeyg‘?c’d&%&mﬁgntﬂsp data

service ("YES' branch fromstep 412), however, e candidate systemi's not
i ncl uded FO8) M imobile stalihe idwiifice vhestdralata skavice fwasspmﬁvneuﬁgrdeb!lmmdefoartbs

cont i nucc R SFGy BHSEID- | B GRERATe SR AL brrrionBisclile bt

consi der §droiat $tre0” Sidich then BRPI41 ), 1RO calddlkONstensiided té‘tlﬂﬂ%%@ﬁaﬂd’@f
includes the |list to the serving base station transcei ver system (step

418)15 subsdiseis| (ptept Abbnetlhshk caedidaessytem mrm@@lx tdgelinnd theadase sepdee
systemi s ‘Wﬁt’ b%i'flct aﬁ{g}% ﬁft%’éif’ﬁnﬁyxg ?tqhg%a atl}e Sy enq?xgéllr(]) c‘iu(ilt 80n]tl$ea s%d on

t he |dent fiers |on 0 and

conmmuni catkes mwibilh stdmenaééxﬂmeeduhdni@aah&bairt additibafisentivate SE&heNo dasider
descri bed abovg he I| y be transmtted in 25 nessages such as an
O gi nat i GFPYE Lag@ ﬁéF aﬁe@ﬁ&ﬁ‘é‘é" ageIKhgep 4fd a Pilot Strength

Measur ement Megs@ge {ESMbineRSafdiaime! femI%Sem@ﬁ)%Prfﬁan@%té osihenaahoqg. of

FIG 4, one or nore base station transcelve
20 station transmits a message that includes the hst to the serving base station transceiver

system (step 418). Subsequently, the network decides which base station transceiver
system is most suitable for communication with the mobile station based on the identifiers
in the list. The mobile station is then handed-off to and communicates with the selected
base station transceiver system. As described above, the list may be transmitted in

25 messages such as an Origination Message, a Page Response Message, and a Pilot Strength
Measurement Message (PSMM), as examples.

Thus, according to the method of FIG. 4, one or more base station transceiver
systems are identified for communication with a mobile station through a scanning
process. The mobile station identifics a base station transceiver system that fails to

30 provide a predetermined digital communication service. The mobile station produces and
sends a list of one or more handoff candidate identifiers to a serving base station

transceiver system which excludes an identifier for the base station transceiver system
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systens are identified for communication with a nobile station through a
scanning process. The nobile station identifies a base spadHARRRGEL Ver
systemthat fails to 30 provide a predeterm ned digital commnication
service. The nobile station produces and sends a list of one or nore
handof f candidate identifiers to a serving base station transceiver system
whi ch exclbgsisls oan its démlurd iter pfovide e hasdetatrabddonligitansgemueicatiys tsevicel8 8

FEBRUARY 200, ased on its failure to provide the predeterm ned digital
comuni caf%? %f%ragg'r vﬁléie.pmﬁeéfné‘?egbl ?ltatlhég’ﬁlwgf’?d AU & taal-{%o%ﬂ}?ﬁ“@éti on
service i somnd@iQioRetdreike. CONMMMLGAGIH) SRIViiEe sﬁﬁ\éé‘i’ﬁliﬁ?eﬂ!}'%éﬁe gugoh i T a

surroundi ng 2G base station transceiver systemhas a better signal
qual i ty, PrBIEHEhswiphann badagignabqaditnrprblstanes fyavadsqetatGon bettarkssei ver

systemis gi. 1sure that. a preferred, 3G servij i s.made avai l. e to
the. mobi | SAupERaheRRE Wt 10k B R0 BOREL LT GrIBL A st mtt o RS

nobi | e st & ihemobdlentatiohes the type of comunication service (e.g. 2G or
3G that is praovided for each base station transceiver system and whet her
any 3G data seRFPEPtiRasvilcrer beywrpyided sgsrding dpwehe mnbilectativatidgrdies shaat i on
transcei vepeSyStGihubidatie sé’[%}claoqé  9RP G 1RBmh N i Eéo%ide(anfoi‘ Qadl Hee %at%d 4,
the nobil é station stores and ma ailns a Iist of "infornmation in its nenory
cor r espontipmgeivensystah, deisehsthet agn3Grduns eaiviverwsysteiy greviepdlgslemcatiby e

I f. ti t inf ti di.ng each b tati
Cr anboei vapt BE bR a P axtGh T ebR o SN inra aga B 1 81 st om

Fr equency M Salevdtaeonitenk QHS ndinitaink NG %ifYﬁ[)n'héjtﬁiglt illl.;-i'tsgllﬂ%l[nggf Mx‘fé@ﬁfndg‘%ji )

Type (e.g. Service s stem (SID) 20 or 3G Deni al PNL 2G

SID2 f2 PIeasis ey sBtign BRfcciPN3yIGNYES refreghibiedeaipl@ G Mime of psitient 4
IS 20 N S RAc R85, 1o ] POMEO R S5l TRy Pl base

station systeminfo Fon st or
below.
15
Base station System Frequency PN Service Previous 3G
transceiver Identification Number Code | Type({e.g. Service
system (SID) 2G or 3G) Denial 7
1 SIDy f) PN, 2G N/A
2 SID; fH PN, 3G NO
3 SID; f3 PN; 3G YES
4 SID, fy PNy 2G N/A
5 SIDy fy PN 2G N/A
6 SIDg4 f5 PNy 3G YES
N SIDy i PNy 3G NO
Table 1. List of base station system information stored in the mobile station, which
includes an indication of the service type (e.g. 2G or 3G) associated with each system
identifier.
20
As shown in Table 1 above, information is stored and maintained for a plurality of
N base station transceiver systems. In this embodiment, the base station transceiver
systems represent the last twenty (20) base station transceiver systems encountered by the
25 mobile station. That is, the list is continually updated by the mobile station over time to

store information associated with the previous ten base station transceiver systems
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i ncludes an indication of the service type (e.g. 2G or 3G associated with
each system identifier. 20 As shown in Table 1 above, i Bfe@HRRIARY 2067
stored and maintained for a plurality of N base station transceiver
systens. In this enbodi nent, the base station transceiver systens
represent the last twenty (20) base station transceiver systens encountered
by the 25enobinteedt atlthongh FThetis empodinent Nst 20sNoaay bauay kyitabbdatraberbyAt he

nobi |l e statj.on pve i 0. ,store infor i on associated with the previous
ten base é‘idéﬁ*%‘ﬁmﬁ?lsf&%bf it@%wf%ﬁ%lgﬁ:ﬁmf@‘ VERARAFAAS0 580N HARS LBt
Al t hough iidentifibs iRIHAS H'fEirtiBhiﬁr istchh MBLHIRBOY (BHDY, aBL RN R ImbeSand

indicated in the table, e information associated with each base station
transcei vepeusipemndam nogePMND isequehere¢asiges a particul ar System ldentification

i £ on, -t he 4 APATBE e Y0 RACHECR PR MR Rl R BRIAR s TG "

service type 2Geoy3GIGodread)bab®statidg NriRsavat Alsican tWABS GRE \iedbiRY Shiesh
When the nobile station encounters a new base station transceiver system
that is nBECOUREILABEY PASE Hietian ansceiMer sylemdhpt 15 gobmchided imtka disk the system
comuni cald 9f,$ @{ll‘ﬂrﬁﬁmt”z\ﬁﬁnmhﬁcﬁtﬂﬂ% s&rn€ ’tyﬁehelﬂﬁ'ﬂﬁ't | s S Ul L @B Ration ma
subsequent |y determ ne what conmuni cation 'sérvice typé 1's provi ded" and’
updat e t hsubisedpleatly #6tewninke whee comrmmiiadat kemics eypa is révideal addipduteahe table

i nf 6mati 0 The nobil e .stati.on may idgntif or. determ ne the conmmuni cati on

service tVBB ﬂ(%‘?"d’.‘m_u’?‘@atbﬁm S CubPREPGAPCE HERIEIt echni que. In the present
embodi ment .t NEnERBbIE s63hinel iddRl IR HEHo GHTRRNGR RisehYbGes! YPe

is avail able based on paranetérs transmtted fromthe base station
transcei v&¢ osyXiewsing any avitabla leghniguemén geer preetng regnbiod oaait atbt edodle datid

pagi ng ch . areci.ndicati.ve. of the service.comunication type. In.
Cono000, Cra i St icR cebie GPC LG U AR p Bt CieBitsh ¢ ne
pagi ng chiaamnehe béscgit@Rineianstdiadt 9hte®O Ul pattcuSdrXsdnfd parbideRrd Hoadmbicd @n a
station can assune that the base station transceiver system supports

par t7 al or2&ng rhavpek aeyindiativeaod fhprdgyicsrostmaication wngedncRRNTEI000; or
nmessage" : i -1 | : /

i cat i o rirae (£ aRCpRLRLL AR SEATE ALY brUBLER AL IR SRR B renter
or full 3Esersjuab®. siAG@) thentlovwmwbile stariyn cBistahe ehat detakguetidrorardesitved y

t he communication service ty y be uti]ized. Final Comments. In the
t echni qued*GesRIPEEY m&wi;%,fﬁ_ﬁég SFVHiSEe 153%%1}@%1% %60 ﬁ%@%@ﬁ%}mgi}g& ens
are i dentrhédsGeb T he YT BiafiBh ARsAM Vel shdién TR defv SRR ARG QY 8t Serving
20 base station transceiver system supports partial or full 3G services. Again, however, any
suitable technique to identify the communication service type may be utilized.

Final Comments. In the techniques described herein, one or more base station

transceiver systems are identified for communication with the mobile station through a
scanning process. A first base station transceiver system is identified as providing a 3G
25 communication service or better, whereas a second base station transceiver system is
identified as failing to provide the 3G or better communication service (e.g. it may provide
a 2G communication service). The first system is selected for communication over the
second system based at least in part on identifying that the second system fails to provide
the 3G or better communication service. Advantageously, even if a surrounding 2G
30 system has a better signal quality, preference for an adequate 3G or better system is given
to ensure that a preferred data service (e.g. high speed packet data service or quick paging

channel) is made available to the mobile station.
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scanni ng process. A first base station transceiver systemis identified as
providing a 3G 25 comruni cati on service or better, wherea Bﬁﬁﬁ@ﬁ'ﬁzg $e
station transceiver systemis identified as failing to prgoF% e the @5 or
better conmuni cation service (e.g. it may provide a 2G conmmunication
service). The first systemis selected for comunication over the second
syst em based atinjasader jlhspative ormipbent ihe presgnt techniqurs, secondosytissestafiain | s

to provide, ) Q.or hetter qlgguication.s rvic Advant ageous ven if
a surroungllaﬁg&g‘/é%?@%?gtéer%fﬁ%rglIa bpé’f tcgplr‘%lf'}j%zonq\ﬁgiliat WO%E)\FeS?@g‘rO@n‘l@d réan
adequat e 3GudindEobes. ThetedbileSt@ionatentifies AMaM Katiditlrarcsil &f SEERMLHAkAs
service (e.qg. high speed packet data service or quick paging channel) is

] P L, A ; )
made avai I'ABFYi{oa Phelciamiied digigtlicommumpention REBRIARYho owbile statigRdrreréices
illustratiyg ¢ I ' SiieQF I : staklon
transcei vgr sp’yé%gpnégggg Oﬁlgg)rrl?fl ?’l%ggﬁlfj %r %g%%i lg%ﬁ}geﬁg\}\? gﬁsregvﬁg%lgfeeg@{l%‘?i on
t hr ough atragganei ngstpnowksd. cxthelesmahi identéfiat foonhd denérhfagsd anbias Gilstate on
transcei ver sXs@%mt at fai|ls. .to provide a predeterm ned digital )
communi caPfBH S BAATE .tel‘f*ﬂ%ec}rr@‘t&_ftf‘lec‘%’_ﬁ‘%f?lﬁi‘f‘%‘r Biices Peetairhlys dideredetpinpeds
one or mMouRiRRRGM{uteRdhdRiBed dent 3&i & Bed @ ﬁarﬁ‘é‘éy'&ﬁvéﬁ Lo nf}téx%ﬂ if a
transcei ver system whi ch excludes an identifier for the syste based on its
failure teurgmduialG shdeprias etbetter sigu! dirgity ghrefeomw fivrcat ddequae 3G achetter
Pref,grabl y, the predeterm ned digit omuni cation service is a.3G or
e t0r “sertid T BGRE SHTLOEH o Pidutd o B Oy it b e el nagedt
better signalabualhd yobidé ghesrence for an adequate 3G or better 10 systemis

given to ensurg that a preferred data service (e.g. a packet data service)
is made avai | 4Bf @bP¥r-fissrihehrmbodimentsonl thrhrresnd veplirasien idse dnterdsddiontent s

of the pr | Cafyl Jint.epnded .t only . ) f

ki 111 b raiaefoRl) CChiaR, & Rl heECE Bapendt Ao it NER B
t he parti carlaionenbotienpattisular tdnobutdidepar witheutf dgrartikie fseophe ofcopbeoflbhe
appl.Lcation.. For exanmple, althou he above description refers to 3G as
the I%r ef e?ﬂpélﬁat‘% n%ﬁ R dh a@'&i’%ﬁ c‘é‘? aBT X‘fslcﬁ‘_é“% EHCIS o137 af dehRBfEgides
will be ismphaiRRLEsh 38ice! QVEF iR E%nUBQ?errh@c@oﬁéﬁé@%ﬂ%ﬁ%@nte@-élcc:l’ 4G,

etc.) and the invention enbraces such technol ogies. , sone
nobi | e st@tdredstonmgeba diffencatbhand .prio¥GaeGr ble.) smdehelinvestion kabrgeeefertence

or bias t rgds .a 2 stem over a,3G system For ex |l e, a  ,voice 20 onl
i o st S, BBk S T SYTE pRudCsTiRES By G rpr e s dira it S ot iovi e
a | ower POVer prEASMRIIrHE RaRsI02E 8 %bHHVRPEAL k@form. THEr EXWEAET Ploice-

described herein in the recited clains intends to cover and enbrace all
suck®ch arfﬁ’é)é mabikeetiafisl By . prefer 2G over 3G since 2G service operation may provide a

lower power consumption than 3G service operation. The invention described herein in

the recited claims intends to cover and embrace all such changes in technology.
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-21 8 FEBRUARY 2007 dains 1. A nethod of selecting a base station
transcei ver system for communication wth a nobile stati Hettl?

nmet hod bei ng performed by the nobile station (202) and cgﬁ%r|3|%%Yt g7step
of scanning to identify one or nore base station transceiver systens (200)
for conmmunication with the nobile station (202), the method conpri sing:
identifying, at the nobile station (202), that a first base station
transcei ver system provides a Third Generation or greater conmmrunication
service; identifying, at the nobile station (202), that a second base
station tr&h¥iay ver systemfails to provide the Third Generation or
greater communi cation service but provides a comunication service that is
| ess than the Third Generation or greater comunication service; and

during a handof A pethoedisdecting atltage ftafich trh@zeivet afstedn fdrianeeeli¥lonsyst em
has a signal quality that is greater than a mnimumthreshold, even if the

signal  quiith@mplily %%@Dc RER). thranebpd braggeebrmedbs Siesnabilonatias@geki ver
system cappi &Qm?x@fn% Bg s bd%‘éﬁ%%@%@%f%%% }'xlrebg%é%s%ss?artioh@%%%?vnérl on, the

first base stathion i1ranscelver s be~'se f'or co Ni cati on

over the sgoomd2bapr sbabhiumicatioandtethy elobsly steioh 1aeHdthatmdte@st in part on
identifying that the first base station transceiver system provides the
Thi rd GeneYdth'$&®r greater communi cation service and the second base

station tr ansceiggrﬁtgfygtygfﬁﬂ% %O%Yliqui%iohE@%ﬁ%g??&%g&nﬂﬁ%n\é&%@q t is less

r
than the Third on or greater Ion servic e net hod
of claim 1, beisygtehuptoliles e Hirddiercrzed diyerédia @athtnicnh sstwege; of

initially establishing co nication with the second base station

transcei ver sys‘fi‘é‘?ﬂflyiﬂ%i EW%F@@?“PH&Z%MM EONORIWSHPIOBAIAERIVY's | ess
than the Third Gongf Atk APpRkidedh&Fhel CRABIMBA GRL] LBl detiler oi n
the step of cauSing the fFrs% ebase st at :ﬁon E]t ?ggfse%&rsglﬁﬂs@g%aggqﬂg% e

sel ected for cdmtprividdsiaorwnimutioatidneserdbathatisdedszbah thy Thivd Gadetitidnamal st ep
of facilitating a handoff to.the first base station transceiver systemif

- 22 8 FEBRUARY gz@c"ﬁ? CQIBULICHIRR SE(ISFi%Y of the first base station
transcel ver 5yQiu?irfﬁ‘g'a%aﬂﬁ@ﬁtp%ceﬁﬂl‘%pifttﬂ@ﬁrst base station transceiver system has a

signal quality that is greater than a minimum threshold, even if the signal

quality 1s less than that of the second base station transceiver system:
causing, by the mobile station (202) without user intervention, the first
base station transceiver system to be selected for communication over
the second base station transceiver system based at least in part on
identifying that the first base station transceiver system provides the
Third Generation or greater communication service and the second base
station transceiver system provides the communication service that is

less than the Third Generation or greater communication service.

2. The method of claim 1, being further characterized by the additional step of
initially establishing communication with the second base station transceiver system
which provides the communication service that is less than the Third Generation or
greater communication service, and wherein the step of causing the first base station
transceiver system to be selected for communication is further characterized by the

additional step of facilitating a handoff to the first base station transceiver system if
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m ni mum t hreshold, even if the signal quality is |less than that of the
second base station transceiver system 3. The nethod of gHEBRUARY ROONT
further characterized by the additional step of initially establishing
conmmuni cation with the first base station transceiver system which

provi des the Third Ceneration of greater comrunication service, and wherein
the step of causing the first base station transceiver systemto be
selected for communication is further characterized by the additional step
of refraining. -off to t.he second base station_ transceiver

from handin
system i f #}%@%ﬂ%htﬁa_grhetgfy%tf%? Flgtion fraggcelysE 8ysimaiy BRAET BABES ver system
|S_great er ot DFedoll, W EEEIPON GuafifG01dst ullina B ANALGHPRILY 1 | ess

than that of the second base stat anscei ver system 4. e met hod of
claim1l, wtenen rimscsivepsysfencausi ng the first base station transceiver
systemto be selected for communication is further characterized by the
addi tional steps of producing and sending a |list of one or nore handoff

candi date 3i denthd h@fdle? cBimar weilag f&%ﬁ% RhALIB2ed HAMRCRUNRMaPHS] §M Whi ch
excludes an identifier for the second base station transcelver system 5.

A mobi | e sinitialiyres{a@tighing oomprivgicajom widirthe G dt dasq 2Q6, travmdéivefsyeguency ( RF)
transcei ver, circui.tr 8 oupled t.o the controller (106) and.including a
Fecer ver | (SHEREYHET 6 TR CREREN o Bagetch REHI UGN SR AT BB

operati ng ﬁle@te@m_a@giﬁ%%me(f&a@as@aqﬁoﬁ B8 dREivef SREGSEVBE scibdi&ifck Ty (108) to

sel ect a base station transceiver system (200)" for conmunication according
to the metdswenippicatinn shertiofr chhrariesizad Wy the. additwinekdters of refraimimg Grati on syst em

100 i si first wrel . k. iated with a fi b
Statt on t AraRleR s rSbatle B RRuNT AR EveE N RofkothaluBil ddber th
second basfystbakistfioh tARSRBICY 8YstéH 3¢ S¥ate Mhnithe miMRiune theéRblDRvERA e  Of

claim5. -23 o . )
signal quality is less than that of the second base station transceiver systemn.

4. The method of claim 1, where the step of causing the first base station
transceiver system to be selected for communication is further characterized by the
additional steps of producing and sending a list of one or more handoff candidate
identifiers to a serving base station transceiver system which excludes an identifier for

the second base station transceiver system.

5. A mobile station (202) comprising a controller (106), radio frequency (RF)

transceiver circuitry (108) coupled to the controller (106) and including a receiver (21
2) and a transmitter (214), the mobile station (202) operating the controller (106) and
the RE transceiver circuitry (108) to select a base station transceiver system (200) for

communication according to the method in any one of claims 1-4.

6. A wireless communication system (100) comprising a first wireless network
associated with a first base station transceiver system, a second wireless network
associated with a second base station transceiver system, and the mobile station (202)

of claim 5.
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