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NETWORK SELECTI ON METHODS AND APPARATUS W TH HOME

NETWORK PRI ORI TI ZATI ON | N COUNTRY BORDER REG ONS
wonosy48st er ence To Rel ated Application This PCT/CA2004/000293

application clains the benefit of U S. Provisional

Patent Application Serial No. 60/519,517 entitled

Nel}@v\mdfgrl oﬁ#ﬁg%n i n untry %gr?ger KJEM@%OME
fi | NETWORK PRIORITIZA TIOMBIN WHOUNTIRY BORDER REGIONS
i ncorporated by reference herein. Technical Field The
present application relates generally to nobile
Cr&?—ﬁiéf%‘y&ﬁc@'i‘g R0 NppehaGE | On methods enployed
. nobi | e comuni cati on devi ce,
suchhisgpplicatibh wlaams wiah berefis oA tl.OnPravisiomp Flateat dfpplication Serial

' dr I ¥,ng tel ephone l.l s, and/.or, sendi ng..
No g Rt doTT it NoGrek SAGRRE SBOsnRlAT babREf Wit Home
NetABHWPF KritiABEHR 11e Cotntrp BaRIeEREG oA fi1BH 5n NovemBBDi 182003, which is
station selects and registers with one of a plurality
herdty iearneraied direferense horcks whi ch are avail able within
its geographic coverage area. After registering with
the selected network, the nobile station operates in
TechRidall FRld0de where it "canps-on" a particular wrel ess
communi cati on channel of the network to nonitor for

cal The presqnt gepliseion rolptesepneraby oanplile stationstamd network selection
' ss performed by the nobile station for

metggésfa%:r@ihgédttﬁél%gge comuni cati on network through which

to register and operate. Cellular tel ephony operation

and network sel ection schenmes are docunented in
Backggemngdt Akt specifications that govern the behavior of

cel 1R Eni [ a 8t 5

vvel‘%\- %% ce'lﬁlblﬁéat%&ls&;’zc é?%h?a;ss?%éeméﬁg%@{ éSyst%?hqggﬁpable of
malivhpiahe ré&ceiming icdethona sallCGaid/orsteadohgrahd ©@Shiving data over a wireless

03. 22/ Eur opean Techni cal. St andar,ds. I nstitu ETSI X
compnigion ﬁ%\?ﬂﬁﬁ cd e?<§ﬁ i bl 1ooflo (18 Tstnpbfe sbign, srdscts and
regigfef’s RN GhAbT 2 PluRAlt 3¢ Eéﬂfﬂhﬂni%é@d)rﬁﬁétw()r@v@hch ﬁfédav‘aﬂﬁlﬁé within its

el ated standards Specifications describe the nmany
geogephicl coverige efehulAdter op@statingwithtbe sedeonest ketwetle thd wnbile station
These doc! nts, describe,how a pobile. station behaves . ..
opegies i A LE e BATE BoiAREN Oard GBLIcH L R oSty gotmmnication
cha@®4 YT the hetworkBtoNindhiforC Y VB8 @r hdsBagest VN dt&ofld 8d16dtI0RY is the

to as Public Land Mobile Networks or . o
particular process performed by the mobile station for selecting the one communication

network through which to register and operate.

Cellular telephony operation and network selection schemes are documented in
standards specifications that govern the behavior of cellular mobile stations and associated
systems. One well-known cellular standard is the Global System for Mobile
Communications (GSM) standard. GSM 03.22/European Technical Standards Institute
(ETSI) TX 100 930, Technical Specification (TS) 23.122 from the 3™ Generation
Partnership Project (3GPP), and other related standards specifications describe the many
details of cellular operation and network selection. These documents describe how a
mobile station behaves as it moves and roams between various regions and countries to
maintain coverage with networks (referred to as Public Land Mobile Networks or

PLMNSs), primarily for the purpose of providing continuous telephone service.
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PLMNs), primarily for the purpose of providing

conti nuous tel ephone service. Traditionally, a nobile
weaisicass3per f or ms networ k sel ection by initial PgT/CA2004/000293

scanning to identify all available comruni cation

networks withinits surrounding coverage area. Each

net ;

(v ohy Aie FRloRbRIRL AR Bkt el Bnnine o
1demﬁym|akaﬂabldF&mmmeattdmmm¢nﬂ¢ evithiratts sm*rqugdmgatm'abg@area Each

notwrR i RRBUBR Pbes Mobile ot hoiol T irad Mo R IANSrk Code
(Mrlrdif R&H‘Pb'ﬁf@hét Both® et drk” PHETNAV) bY iiReh6bile 8AH0RRERMiRble, the

he communi cati on network "havi ng t he hi ghest
molgte stationywillrordingrikyf selecandnenerade kithite hemenetwvorky Heheo HPLMN is

of, e nhobile statio The | ferred . ..
eyl 56 RSPLE B 9 R B PO AI SPUBIS R B Sbipication
netxlfd)r‘ktl‘?av (gWthéﬂe‘éi Briorit tlﬁraeﬁre&ﬁ*reﬁ oS! it &korbdl %erd'mbry of the
SIM card of he nobil e station. For exanp

mOhll@estmrNNThﬁQtIBa}hh? sevrsdlupreferred swiwark distsp Icpgnamiy mﬁerred to as

pef RS 14 o R AR08 B NI R N (s

of tHBtHeKild Staﬁ&m'fl}l’ﬁrye){aﬁfpﬁ rtﬁéi RPN kets ‘haayt diehidiecd user-controlled
network sel ection nethod. As an alternative to this

PPIAGNG PP MDD list enchan mrhféacorﬁwﬂéﬁ LR OGP hMN ik e above-
s TR PR 80 L 0 OB v
seleshio hettiod. \Aﬁntdl‘gend!tlsrp t@hédaomtitie saiedioh enfsh@i, ian rﬂ:nd -user of the

Thi s convent.i onal twor sel.ection
mobils SRR MAY BEsPIRVi o Sl Bt S hdiog plurality of
hsteﬁo TailaB R GSwRAksS thT%H Qll‘& Wﬁpt Hi@%%&le(ﬁ %h"‘@lrekm%ﬁil@ Csttét% This
echniques for a nobile station particul arl
comvﬁitainel netvwaple rsatactign wnéthod easHMeMferswlc to disng ‘tneanuhle network
ge0|f|c tions, for exanple, a nobile station nust not
selegpis mgtho selectlng any networks that are not inits

curg et 1s§€5svb)ﬁ§1' ﬁRH NHohVentibifl S&H¥HNEe16¢HoM! tevhrii§ues for a mobile
identified by t MCC of the current network which

statiar Wéscht patmmlbrly erekltcatto oeperarings withethat HBRMPdus dgcording to the

sooRhER B e SRR BBHRE EoRlac UBp BRI BRvor
are hbOM iRUuBeRORlAE ESuntdyD THRIsSrveELRmtg is idegtifidbby the MCC of the
station operates to ignore all networks (including its

curtswh nI%vaN)Whlhht setiees ethgimpils sigtiendi Thisr eparatinn cascysignificant

o B LR g R BN i o s

&@rﬁﬂnﬁl @bth cdungfes. iIa thisrsesisrib] thg melsitk itaxﬂomepemtek to ignore all
selectlon met hods and g&ﬁratus t.hat

ver t he .
netwerks ¢ineldingsitsorwi HELYNbhaphave an NEICoBat GIGF o8 the MCC of it
cunlem/ ?éil{nhg Qetwork. Such conventional operation is described in ETSI specs 23.122.

Accordingly, there is a resulting need for network selection methods and apparatus

that overcome the deficiencies of the prior art.

Disclosure of the Invention

Network selection methods and apparatus with home network prioritization in
country border regions are described herein. In one illustrative example, a mobile station

is associated with a home communication network having a home mobile country code
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Net wor k sel ecti on net hods and apparatus wi th hone
network prioritization in country border regions are
wdesisrugsel herein. In one illustrative exanpl ePCWCA2004/000293
nobil e station is associated wth a home comuni cati on
networ k having a home nobile country code(MCC). Being
t S e r i ;
(Mg 3 g Bl ot B o e R KO o o tation selects
and GPeTIESi with | ;onomBdme rckmnawnicagion nebgorki eyingoT. visMfing MCC.  After

expiration of a tiner, the nobile station scans.to L
CxDRER 01 O BANTRY SHITOTIN S AT AAWHResh forgmunication
et GHE E@Qeco@éﬁge %e‘a%ﬁaiwmh RemdBé Iseitish 3 bﬁ&aﬂiﬁg. If the home

operating. IT the honme communication network having .
cominimidatior nMBETk havidg thte HonedVIAX isddengified ab beibp @vailable, the mobile

nobi ] e station sel.ects.and operat.es. with the nme. .
SR S GBS OUOT 1 RePITey BB o o o ervise i a non-
hon&owﬂﬁﬁmﬁ@&ti&lnnéi%ﬂpﬁéw@wen@sﬁiﬁg MCEE! it iiMntiel ds being available,

Identified as being avail able, the nobile station
the mebide stgtiemstlespreandtapsralgstwith the naphomsenEaFRieAtion aevek.

network. Brief Description O The Draw ngs Enbodi nents

of present invention will now be described by way of
Bri€PP&RLiftivh OF IR BrAfiags t 0 attached figures, wherein:

'S a ocC I.agram of_a conmuni catjon system )
whiErhbadimeris o€ peesersinyeation avill e w be dessrbeshbi Wy 9§ example with
wirele i iop network; FIG 2 is a nore

refeae&cgh %gacggd;ﬁ%}}gé:’g‘%ﬂeg%ﬁobi |l e station for use in the
Wi rrEGe S sis GOBIsUR idigiam ofretmpminichtida sytdns whighairclwles armobile

structure of a systemfor communi.cating with the
statippp1 OMEMEPFHS R Ireless SORMUNGatQR PEOBR of a nobil e
St g0 i %or%sde‘t:éi'feﬁe&gn}‘)ler 6812ShEhied stib f&N8se in the wireless
conmunicating through a visiting network having a
condnhvirs¢ativh ietworkount ry Code (MCC) when its home network
havi ng a second MCC i s made available; FIG ﬁ S 8 bil
f1 dihar ts 4 BRrIGRISE FIMFIHG o #SYTiTl 16F CORPiqPHgs Avith the moblle
statio@Muni cation network according to current standards;
and FIG 6 is a flowhart for describing a nethod of
selHEt 4nig an ilhaostmation of e nmybileetationkvivich ks ¢troreatlyeegigieted with and

riqQritization in countr rder reqi B
conf ey MR o SRR thge o)
whdnQs FRPAEEdvDEk BvERMAI0oEEMCTisRidMKildhe;a mobi | e

station are described herein. In one illustrative

nmetHed, S ihe flowchast feradessribing agneshodiod pelgeting # communication

network according to current standards; and

FIG. 6 is a flowchart for describing a method of selecting a communication

network with home network prioritization in country border regions.

Best Mode for Carrying Out the Invention

Methods and apparatus for selecting a communication network by a mobile station
are described herein. In one illustrative method, the mobile station is associated with a
home communication network having a home mobile country code (MCC). The method
includes the steps of selecting and operating with a non-home communication network
having a visiting MCC and, after expiration of a periodic timer: scanning to identify a

plurality of communication networks in a coverage area within which the mobile station is
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home conmuni cati on network having a home nobile

country code (MCC). The nethod includes the steps of
weebwsausasyg and operating with a non-hone comMURCTAIAR@Z/000293

network having a visiting MCC and, after expiration of

a periodic tinmer: scanning to identify a plurality of

t

opefal‘gﬂgymfﬂb&]%eﬂos a?@%ir%ﬁliﬂgcg péél? g?ﬁ“’r?ﬁy %ﬁ?ﬁ&g e %%ni@ MU iMlefifified as
beucgamnlrabkeaﬁy the svehwing kselting gtnﬂ h@ehldmg vikiﬂiCthishome communication

ntifi e as being avail abl e t.he. scanni
nehg%qie zrwaseo Ak 1 ARhme uwawnca?ﬁmﬂ? dayipg fhe visiting
her h
M%@%&Mﬂﬂ%ﬂg&?% ahiRible by th Sedififen QIRCHRRMITNL A with the
nonahoad abhmuiﬁyaﬁhm@wankm ng, selecting and operatl ng

ol%[é E%@%Méﬂe aggam o hﬁ%&{lﬁ%ﬂggé 19@@%&“ 1gﬁl?ldes a mobile

rﬁlﬁﬁﬂlé'ﬁﬁﬁ BeWIBDi108 GAMEKYBhARuhRAte Siidu@h 19 2w itBlessh communication
conmmuni cates through a w rel ess comuni cati on network

network. 108b bMiokile comuminisatiorodevike/i 02 epraformbhy it e ylsual dlSplay 112,
al dis 112

o BRSSP Aol et s orwiin

are 246ple®@aC R Bhtr¥iérclvear Cortliet €d6 iPaldo eoniledld eddid B8quency (RF)
Controller 106 is also coupled to radio frequency (RF)

UM@%Y\QI@@‘W@’Y 198readieneptengBl hd an antenna 110. In nost

%orﬁy&g?ﬁ G81 [nerﬂﬂli&ﬁ)ﬂﬁ QEvices %Qﬁtrr& érel&gag %\I,\’}P%dﬁd as a central

enbo as a cen rocessi ﬁ

pro@i@ﬁhglhhﬂ qCBYS3 tvbiiotsabi mpd’ramg”lsyateﬁﬁmfmer@ ﬁﬂ?pmeﬁmty (:climlbonent (not
Controller 106 will nornmlly control

shomabr quirller 19 mrillaosmally sentq oveigikpraatian @% %ﬂe station 102,
C n |

LRSS 100501 | QIR BRESEIALAG AP, SATILARH hoions are

typrcalﬂytperfdrmﬁlﬂﬁ RFGmﬁscm/éreurcﬂm@ 108t eCdramodler WG intaifacesceith device

di spl a 12 to displ.ay recei ved jnfornmati on, stored
cislg B i ey G BT B G M REOReySp o g e ke
f
UL IR B BLSPARARoR O MR e Kyt
noramaﬂg rprmgdethiﬁa én‘nerug datader storagebin| mobile station 1102 information for
|nforrrat|on transm.,ssi on etwork, 104, a
trans SR B 04 B Pboge SurhPL T RIRE & tafephond aatl gmmands to
be é&c&%@d B %Rﬂm@ dtaf6n TOB) h8 pséstly Sthet B2difRAGt QS Shyfdlty/

her or different user inputs. Mbile station 102 o
s e nobite station d 82 isordsseagmanicatipnagignale tre iy seceives communication

TR SRR AL 998 R B VAL 24 Py

108pgéﬂC X filrefiehd @Silai 16 ttRdke tof 3o Satidh ba}‘;emsluatﬂgofbr example
i ncludi ng for exanple nodul ation/denodul ati on and

mogietionidgmediuioninddeseiivnencaniasidserding rath FaYPHQY despyption. It
is a!l%séo%te%%gte QHéteﬁ'_‘P lt@ﬁl‘sac%nﬁfep %ﬁg\ﬁﬁxtlr@ﬁﬁﬁf 'pgr%rn’f’ 'céﬁ:ﬂh W¥etions in

orm'certain functions
addition to those performed by base station 120. 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 mobile station 102 is intended to operate.

Mobile station 102 includes a battery interface 134 for receiving one or more
rechargeable batteries 132. Battery 132 provides electrical power to (most if not all)
electrical circuitry in mobile station 102, and battery interface 134 provides for a

mechanical and electrical connection for battery 132. Battery interface 134 is coupled to a
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addition to those perfornmed by base station 120. It
w Il be apparent to those skilled in art that RF
wonrensdagizzer circuitry 108 will be adapted to PCT/CA2004/000293
particular wirel ess network or networks in which
nobil e station 102 is intended to operate. Mbile
regiafr 138 viiéh ir Q%Jl%??o@elb?érttﬁé ¥elidé.e'WR&E mbdfle | sPartmn 102 is fully
recei ving one e rechargeable batteries 132.
opeBztiomel; yn RFZtrmnnttereczf R¥ genscewvel mpxwﬁey 1@8)18(twp@ally keyedtor turned

all) electrical circuit in 102
on Gty ndiep I b ssmeigedo petp askeuids Sty g Hirikd A G aPhadti resources.
Sudhl igfehitfeat O}%&M@Péf t%hsfrf?ﬂi‘.erbﬂ& b@'rﬁnatﬁgeff&@bh%)her consumption of
interface 4 1s coupled to arf%vﬁator 136 whi ch

mobxéegstaiamel;% oSiapilarkys an REF mew@eo tanseehyiet elrcsuﬂay |1 B8 is typically

rational an nsmtte
Pe“c"gé?ﬁ@x P Bﬁp f .CPP§Ff‘ieoé’°W§ft B cgﬂf ynﬁ?%?/‘{ &0 "re"?“’? Sigpals or
inf@tthafbh Yif WD) diuting eSS EME per@tswor kK, and i s
otherw se turned off to conserve resources. Such

i nt Mohile station di9ermey eansist afrapivaler ydh shels 2a addaingemenunication
dovilel 6 bl R ENBlaO 00 IO Ao Bt b Bt with data and

fece I Ver anscel ver circul

V01d@80m§1uh1)t@mdiﬁbdpﬁbmﬁé$ adpezednhl digitalngsistaht (HBDA): embdodver wireless
power until it is needed to receive signals

COMIRRRIEFHA, OR 3( GOMRIHCTANPIIPEIFHNE G0 JBSIAh MU | Adternatively, mobile
statPo“?lr d&drﬁay Ep b Illlllﬁtl kahdfile ¢ c&ﬁ%{rlsﬁlﬁé]g Eﬁfraﬁ)& o s@ia?%h l@%rrnponents,

ata comuni ca Vi ce
1nch1€ir@pﬂ$l0 rig, noaway Ilinmrﬂdetof aloetpoer ooothenideeite (Immdm‘/ddc‘& a wireless

with data, and yoi ce comunj cat n capa
mogEis JAAATHAAT KT SEEPLS dRih Y eéﬁSBPZ’éO GostiagierbpLELS: 1, RF

traﬂ"sQ%\'%PE %ﬁftﬁgﬂ}% 424 téﬁﬂm? td %{a 'b'é‘i&?[éi&ﬁéﬁ%éd% a%dio%@dléﬂff‘hmt that

tive y nobi l e”station 102 may
mayrbk nspited imbolal Ipert uum & lapmmpmutevg & fhiswaat,ithy latptOp computer would

including but in n limte
incfig i, LR A Gt Pt atug et o i ptiotier 106
emBREEI s |the E@ﬁlbhféi"’ls 3Q'JPUf Oft {8XAGHP tOateipPlatddetAP t@nputer or other
station block diagramof FIG 1, RF transceiver

equipment inpt yorhGdlyapatie péwnralem@ormaymb@thnmaﬁh@ﬁd@zﬂe@@ gonnect to

Ry T

unit\@&iik $uRE lay dae AF SisaVesktiBed KytRO B dh hlfobity&atiin Ime May have a
auxiliary Us 116, and controller 106 enbodied as the

mortepAtieudar implsmentation; as dgsaihed dierdnpelatienio mabilestation 402 of FIG.
4 conputer or other equipnment not normally capabl e of
" Wi rel ess comuni cati on nay be adapted to connect to

andvebilestative | W2agRtues asing & Subsdritiel 1denting dModods (SIM) which is
circuitry 108 and antenna 110 of a singdleunit device
conmgethd 45 obiseiitd tihpsBMdatseipen MP- aBBY 4035 ORe AVReotf 4 gonventional

LS MRy pTRAE. RRSAEHED STEAIER 10 v
perSdnabiké3hedlevice, among other things. Without SIM 140, the mobile terminal is not
fully operational for communication through wireless network 104. By inserting SIM 140
into the mobile terminal, an end user can have access to any and all of his/her subscribed
services. In order to identify the subscriber, SIM 140 contains some user parameters such
as an International Mobile Subscriber Identity (IMSI). In addition, SIM 140 is typically
protected by a four-digit Personal Identification Number (PIN) which is stored therein and

known only by the end user. An advantage of using SIM 140 is that end users are not
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Mobi | e station 102 operates using a Subscri ber

Identity Module (SIM which is connected to or
wonewrougd2zat a SEVI interface 142. SIM 140 i s 8Q®&/CAR@E/000293

of a conventional "smart card" used to identify an end

user (or subscriber) of nobile station 102 and to

s By A S 5SS BB M9l By e
thatfmsmﬁiﬂsna aadbilen tedrinimalgh avSIl ead. ndhowsfdee,1 e, u&} can access

inserting SEVI 140 into the nobile ter I
subs¢aiped éegﬁl%ﬁ%y@n&@gg qttﬂg tgwng%du&qed 4 rgﬁgg%;qqglltﬂ tlele user’s SIM.

Il\/lzttg):%r | _bZl?lﬁ%%%&%s%%césgorodh@%erﬁ&y' foeablihy idtB€nation. SIM and its

cont al ns sone user par aneters
intesfhucihg aan@nds n’eesrah]dtnowmal Foytitetfacigy with rai sfmdatdj@ﬁM dgyice having

dd i
STMypcgTReb A2xi EPTvepipR ST 14 ek % (O fehestintis or bBdey S 140
stor¥Va£fdub thfsthehied shéesehs masd E\Aﬂféf&f&d&heﬁyoﬂ{hﬁt end

user. An advantage of using S 140 is that end users
ar MohitestansHRi qommmumjem aad yhrop ghy wirelshy eqramunietion @etwork

0L 551578 BERRE AL PR R i accmane wit

GloBA18yafeRisEor Mdi{ESMPdhdaGEaRsSs Fidha®ddie Seﬁﬁfe\/(l(}m&) ereless
using any nobile term nal equipped to operate with t

netvm;férloé igHmlesst hse sttigariParitly an Awocigted Ftemng é@g@rolrlfﬁaﬁd\’lobﬂe

s Lol gPAC1189, L D08 PALA sSLUARLE 13 S G

PackéttRudeo SémidqGRRESBugport DodbdSGBY) 3264 andtaeGﬁtaway BERS 8upport
conventl onal SBVI 140 has six (6) connecti

E38y1 MiS(H 122 by eanpledy todupse F‘ﬁ?‘%‘? 120 ad ta aéfpdé%le network,
suclagsg bile §’\9ﬁc JReRd ﬁf)ﬁ@f&eﬁf‘otrw'gfz 4 dBH 119698 SupRi to base
Wi re

Commini cates i m and ess conmuni cati on
statio@t1@0rakd IO GGIN 128 veridiodiimturh coﬁplEdl @ a fyblisi orgireete data network

13085 iernh, MR (8t Camridants el 2baef sCSRORG
Serylsc e t:%c%R%LO WChRtinfs $ts NSk ¥QAKd 1QdtrbN&! S SnfenBASBwer 118,

station w t’h an associ ated antenna tower 118, a
provities WizelSysi neumm@o@aagefor @NBaicula? 20 veragdoarea caaphlyreferred to as

o ety PpePR OB 20 IR (RSERRIEn” SRt Gt Qihyroceives
conﬁ?ﬁ&a‘ﬁ‘éﬁ%ﬁ’gﬂals’\@&ﬁ rhSFERNtatdoh8 wilBCitd 2811 ivia Steiitlac@wen 118. Base

base station 120 and to a | andline network, such as a
stati@nwzomosmmscpqﬂarm|segihﬁmetlquxdua@@nmdmmblms&p@% and/or

b SUFRUPL L B, PR R RN SRR o s,

usu gpr&i%febmﬁl%dt BemhiuhRANAGH Jprotbbdts kdd padarBersis] @ddérocdibol of its
2 and SGSN 126. Base station 120, including its

conaggerc|Base@ta@@mma|su@1ﬂarbh@prmﬁ%ﬂeﬁamddmm hyléewé%mdd@rypts if
) S5 I S oo PR i s co
Cordfinich@dis Pidtscolo andl patabdstan maygvalysbétoreandiffeest nmorks. For
example, one network may employ a different modulation scheme and operate at different
frequencies than other networks.

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

limited resource that must be conserved, typically due to limits in overall bandwidth and a
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comuni cation signals fromnobile stations within its
cell via antenna tower 118. Base station 120 normally
woeodsmass2such functions as nodul ati on and posBCDICA2004/000293
encodi ng and/or encryption of signals to be
transmtted to the nobile station in accordance with
lim#&d Bﬁ E)WGP%PI ﬂ{dele Fé{a%‘éﬁtlQ)Qm T‘l%%e sﬁﬂIéHLlﬁ' ‘E@%V!UP gppremate that a
pr ot oco and paraneters, under control
wirelosst netWIoElf in Bawel ptaaticeo may2mchidei huadiegds Mm:xdlsl abds saned by a

cis( BT g Halibrl 20, GHAPEEREL VR DR ROD) (ired avFl anse of

netWbikNédvetdos. CRH lbas oM coRIJIRE B bRt SicMUnay be connected by
paranmeters may vary between different netmorks For

mu]@pml@hem Toutevc(nkt sheynaronhisglled bif makiptametworkusdoatroBers.
di ff X
S AR AL SRR s oo ebis B & itk & SR SRereley piAnént data

(suchy &4 ﬁi@bﬂl@@tz@ﬂbnﬁl(@ uskr’s GRORRE AL SvédlNes MmpRnS @itd {(QIcBMs mobile
cally different radio frequency (RF

stat@ggﬂgﬂl éurrea% gooaggl@caratsmedprrbHéBol%Z ubeepsp of weice c):all to mobile
statWﬁlrl%bgﬁiRnl%bv}gﬁ rfeggo ;ﬁgtglbng?lg Eﬂe (Hﬁ—{eﬂ{ io%i %‘e Cr%()éﬂle%'t:atg)n 102. A

Vlsitmplmhbly Ragiter ¢VLRIYoE MS(D 12 ¢ ssporisibidel Woraf grodp df location areas
imted battery power nmobi l e station 102. Those

andssmrﬁq the dafp efr thosf mpb%ﬁpﬁﬁfws@th%t are gurrently indiscarea pbrofpamgibility.

Thig fhcﬂﬁlgy ghrtéjﬁf"ﬁlte t boBhr 4GBy 'a%%ecﬂﬁ‘t 1% fre B8l Fan&@BBd from
a di's nct ase statlon 0 transcel ver

HLRIdB2nd IthEthﬁoﬁor mmr raecksav Eloalelere paviER offMBEt MArkay also assign

and SFOLF T Aoty o6 o8 ErAmoEtd LR RN oD SR B8 VERiof MSC 122
can rb%“énﬁﬁﬁceﬁnfgff nﬁﬂ@‘é’ﬁimelﬁ %Idr@ﬂn%ﬁ‘& BY Gﬁﬂ&t b RofEIPREY & éVlCGS and

controllers. For al e station's 102 regi stere
funakionhlity (reg. V\pagmg p@r actlmmt spetchedh ematls dethiah (wc roe aperformed more

eI BHoPAR a2 6 e RS A optap S ose B ppdaten

| oqdihPPart dF ﬁlcsGPRS qletvvoﬂdL%r%% GPRS %ﬁﬁox@Nd@eYSGSFJ) 126 is at

call to nobile station 102 132 is queried
the game hirrarehichlelerelr 3seMSQ d22ndikeers irastki 4>%th§t1ad1vuiuall_dxmatlons of

motp e o3RO B Sty s i G Somrals Gateway

GPR&Sufpérd Nofdet (BTSN)TIS b videatinteRBorkinat wilh @xfeidl atiket-switched
inits area of responsibility. This includes parts of

netwqyks gad nfrrernedigshvith SEaNs daidhass SGY 1AV didawdP-based GPRS

f r e
bacl%}%ﬁ@é{egrt\;l&%he§$g H%(Bﬁ}é%%}fég aﬁt'ﬂgnt (%’c\g%g;l gaglgl égﬁlﬁe? &ﬂﬁ‘% El%cedures
basddocmrthsdedme akofithnas kbmmnﬂadmemad enir Exicdig G, In conventlonal

%t ion t he VLR of. MSC 122 can be enhanced f
ope fSP i M) be e oTEReF GH PP Dy R hiGriatioRg 02 or by base
r i
statlg)?rl‘ggﬁ?ﬁgt\;ﬁmﬂ?%%?d}?ﬂe @afﬂi%!n (0% t&esg%ﬁt g@g%%rg%ag?%% d Moblle station 102
infoerh§ witebass hytwoila 1 SESMNerl ﬁ&pseﬂmﬂb arorilir celd oGgRﬁpa)’fcbells known as a

non- GPRS | ocati on updates).
routing area.

In order to access GPRS services, mobile station 102 first makes its presence
known to wireless network 104 by performing what is known as a GPRS “attach”. This
operation establishes a logical link between mobile station 102 and SGSN 126 and makes
mobile station 102 available to receive, for example, pages via SGSN, notifications of

incoming GPRS data, or SMS messages over GPRS. In order to send and receive GPRS
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Bei ng part of the GPRS network, Serving GPRS Support
Node (SGSN) 126 is at the sane hierarchical |evel as
woOB®shA%3and keeps track of the individual | ocaCTea00af000293
nobil e stations. SGSN 126 al so perforns security
functions and access control. Gateway GPRS Support
dat ]t(a @?s?i@@‘ﬁh dedvati g%ﬁé"ﬁé&ﬂef‘ga’c&“aﬁﬁkeﬁfh@f fidlants to use.
packet-swtc networ ks and 1s” connected with
Thig sparhncasmmmdlﬁﬁe)stauoa 188 kinpwhde &GIDHPRES; bat;‘k\b@lkelg W1th external

At EOHS GHbARIEHIEE BB Er UNE. Qelteiol DB T ERIFE D Egparently

betPEM IR k@tiss 10 enliStHengxfedM ddta CRNEALI QfiaL, for example,
operation, cell selection may be perforned
encapstiationons | tpniglingo bDiat Bac&cﬁs one Eqmppb@ witls &PRSespegific protocol

1nf0%1§12’&1(!?£%% UCt t%ged%%elgégé@ t aélﬂrllgléa ﬁsﬁi %\? rel ess

netxorih a:IQﬂ't when !h% B8l and Swiasledshaetvaek | inBluded Gised ohetwork
cells, lgnovvn as routing area, In order to access

con@@a@lts eingiuding, Rﬁoman@ewm i asmplifEEps, f Passt stakge gopirallers, network
esence _known to ne k
SISl A eI B O BY RSB

w1rﬁ§§s&wt\kf§1*ke&aﬁl bk @@hscted tordthdredyviean, passible irehalingothéORetworks,
and SGSN 126 and nakes nobile station 102 available to

not reéiph@lﬂé shewp iaxdRpile, Apargwerk, Wil sexompllynbg frenwaiftingat vy least
R L e S S A

pacﬁét?dafal &chimgrd! Iﬁﬂﬂbug’lgt}teh&t\mkk:ehsmtabﬁnmdﬁ pess thdsatpaits all work

wants to_use. This operatlonmir IﬂPblle station 102
togﬁh@vtﬁ resyltcysenttain Behaviguss HRX VHEICH KK ext er nal dat a
nEt v Lo gERRTOR RGS ofek S8 mStlelst i B utilized f
I?’]lg??}seagﬁ?t%gﬁgglg&%ﬁta] y bet vveclgrﬁ ermblme station 10ul e ot
FICﬁrld MbbilextatomaDo0 deprafaadtiyertve-way egnminicaiéoadplies having voice

andl oprRARC R FREO G JEO Pt RRPORY Iy gormmasttah other
conkj;u%af%gﬁﬁﬁﬁd Iﬁ?&ﬂrﬁﬂ%oﬁﬁ@ fhifctRhality Provi@ed W‘Hlo%ﬁiaﬁ&gmo it may

ar ent e above, the wi rel ess network
be fefertedde sis faldatajmmagmg Idewowm@ﬂwsy patgﬂrqubqilglq;zptelephone with data
transcei ve se.station trol
messagiig rclgpglgi:lg%sr sss irlﬁe%lpg ARG 42 td%pah 8?mn%i2i%atlon device
(WlfHthﬁﬁ't Eélﬁﬂﬁohﬁc@'abllmeb | appreciate that a wireless
network may be connected to ot her systens, possibly
i ndifutiolm@e stotien 208tiscanrkled for twsqwAYCPQMIUBIAHEL ith Wlﬂll @ormally
wWork w e | VALY
1nc?1881éafe g SWB}C?{I%I} s@osg&éﬂ”&&Eﬂwéfcﬁ%ahaéﬁfaglgzca%eroﬁué a transmltter

2140RAQ I8 chbsl Somppefits] Suchherodeiod mere i{ptetﬂﬁhblp&nﬁﬁﬂddhblalntemal)
exchanged Al t hough the network consi sts_ of rrangl
antgrmatelemerie3 b6 patk 253, Apqal qesiliaters gbOpk4 13 gnd adupgesiipg module such

as a ﬁfgﬁt%i &gﬁaﬁ*}ﬁé{ée‘éwﬁuﬁﬁa) bhg. \@&ﬁhﬁﬁéatlohrgﬁbsystem 211 is analogous to

RF transceiver circuitry 108 and antenna 110 shown in FIG. 1. As will be apparent to

those skilled in field of communications, particular design of communication subsystem
211 depends on the communication network in which mobile station 200 is intended to
operate.

Network access requirements will also vary depending upon type of network
utilized. In GPRS networks, for example, network access is associated with a subscriber

or user of mobile station 200. A GPRS device therefore requires a Subscriber Identity
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FIG 2 is a detailed block diagramof a preferred
nmobil e station 200 utilized for FIG . Mobile station
waQmsigsq3e ef erably a two-way communi cati on devPC®CA2004/000293
havi ng voi ce and data communi cation capabilities,
including the capability to communicate with ot her
PRPEREN DN ird H&ﬂ%eka&é‘ i
MoGRERShhordY OBl 1SRRI @ el WAELROS, (hY GERS petwortc
Withsutauclah SMagseTgsddﬂ\al ST 1n$crfam Q%ya PAEBSrdevice will not be fully
cel l ul ar ephone th data (TES I N ilities,
fungijope dlaca] G GBEVR poRBRICatih QNGNS EERER o e el bu
moﬂf%vétftﬁ)n(md 19 be Wik PRUb ctaﬁjlyedi’,lm QRY redtRBk inddl@a -colmunications
nobi e station 200 1s enab for two-way
ovecmnmntwocrh;t 5Bl 262tinclirdds these rfwtmys Aesctibgsbinarekatian to FIG. 1,
ich |nc udes

cat
I BB Dl P RePary liliron, BEn- B0 o ety of base
statﬁMQ QOQ%S%?&’C&T Wi t8e (B8 fop laafr¥ntenddaeke cht Gyl div@l ﬁl@le) Mobile
antenna el enents 216 and 218, |l ocal oscillators
stat@n:%OOam@b' sendr andlersséivigy cm@un@a%m pigaals Vit @ﬁtsalectﬁ(i glﬁ%zvork after

oS0 OB Ir SRR PR IR R Moot

selediéh %h QM phdedt! ?plﬂ;aﬁ(ﬁﬁ iswidstribel appAstit td BIGh6IRlow. Signals
skilled in field of communi cations, particular desi

reCQbW%bWﬁﬁ@&tﬂ@M@QﬂEﬁ%/&i%ﬂﬁ?’P@‘ @EpEmYS t Fegqiver 212, W hich may
c 2
oA ARALFLREE el B! S 2By aovn

conﬁér§1©nvﬁl’cehrfé$ plemalenglagion, amylpﬂte,Oénmﬁte\mlmblelmDann #IGI 2y analog-
GPRS net wor ks, . for exanpl e,, network

a
to-chgig GAADLEPTIRISIOTe. ALIBSCAYHEPT OF AFSEr Vet SIRBH: NS mpreGiomPlex
| t r r
confiipMol R S8 W8 YerldRRILE A ERafng U3\ aMiged in DSP
2201 nince siﬁnlat manper, atgalsrio thedraBRRBtadetropricessgls nsldingumhdulation

a SIM 26 |nserted terf 264 GPR .
ndgergpieent oty b, Felinc TGRS phgtscd, Bl are input to
trarfdfitidi ©4 W{nﬁd %RM%‘&B@'(BV‘A)‘ SO EisRIMS ﬁéhﬁm@?)ﬁb o@ﬁVerEiSn filtering,

oper abl e nmobi | e Station 610 wi || be unable
ampliffeagiomand faysnfiigsion |0Mclscqmmm1uvatwgl mwmlmwe ainte@n@ Zé%erDSP 220

not &ggrcgli%%&éqkwr?@%%tg(}zp %lgl’cl:qlq %u’? 'iafslg Op}?%‘g‘flﬂ%s { g?cieg)vrc]ar fﬁ% transmitter

conwoi | FePekAhSle] theCOMMEEIHIRA tWichnaicatibn &igally @l tekdiverf 212 and
base stations 202 associated with the sane or

tranginfittex 244t mae baadretively senjrogled dhrovghmeutomsiic | gains eetiod glgorithms

. 200 . d receive communi cation signals with
lmpi%?lgg‘i/]@i[?@gzﬁgtmrk after required network
r eg[\/l%bﬂ@&th@dih 200 felud¥d hidroprooeseci il 38s(wHasteis bae implementation of
onpl eted. Network selection of the present

Conérpbfm d86i o FIG. deswhicheepnirals: evanll geperaiion) ef maobily sigtion 200.
Cong;x%ﬂﬁaﬁo e@gi;t\./o%g q}{clﬂﬁﬁglgg&a V\%&%@ cfapc{ %{th&'a@ D&hMRAKations, are

npu receiver
performed through communication subsystem 211. Mlcroprocessor 238 also interacts

with additional device subsystems such as a display 222, a flash memory 224, a random
access memory (RAM) 226, auxiliary input/output (I/O) subsystems 228, a serial port 230,
a keyboard 232, a speaker 234, a microphone 236, a short-range communications
subsystem 240, and any other device subsystems generally designated at 242. Data and
control lines 260 extend between SIM interface 264 and microprocessor 238 for

communicating data therebetween and for control. Some of the subsystems shown in FIG.
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perform such common receiver functions as signa
anplification, frequency down conversion, filtering,
woheosrase3sel ection, and like, and in exanpl e sSROWMTAR2004/000293
FIG 2, analogto- digital (A/D) conversion. AfD
conversion of a received signal allows nore conpl ex
i cat | £ Wely td :
2 o R Bo 3l BBl AR GSE UG SUBRSRAS may provide
“resitRArTeST onsdegrival fandtionbe Notablymsdmeshbaysteps, soels seligyboard 232 and

S, Tl S0 ang et Tons oL er BB
entetiggrhs paxt tn?ésszfggcdffofr QfarSinftisiod! o¥ep-ABehRBin{cBYion network, and device-

versi on, equency up conversion, filtering,
residamp lfidctiond swrh znal chlcalagri os gadnligy ePparating, systean isofiware used by

. hetwork yia.anten 218. .DSP 220 naqt . onl ro ses
RGO 205 S DT Ry SLof £ 4 S5 R R Rt pS FRRE Rmpory 224,
whi&f‘ﬂlapreﬁ‘t@ﬁfi}i%l?rbeCaPHataHQJn-ly R AP, ort $imilgPkdSage element (not

applTed to communication signals in receiver 212 and i
showm)ariBhmist skitle@ imtheayt Wil anpapiate é1ay theopneradingsysieny srgHic device

aut.onati c in contral .algori. i4ml e [
o oh Pt L s AL PRad AT EAER st Bl s RAM
2726(Whi ch is one inplenentation of controller 106 of FIG

1) which controls overall operation of nobile station
20 MicCprioasasos a23Sorinf edfdtioro e itsi PRTAIENE §YShem | BagHongq preferably

d e [ ' .
S SN B35y B AT et o

app]é@i@flﬁﬁﬁ}g%liéwcbﬂrcf&lﬁbﬁs%d devibte dpwiatienss ihdydingne leasthdas aad voice
224, d
comaé;g(pa?i%{l Micg@gg aé%hnﬁgg %emts%]graﬁ?%hgg{q%% s Wil normally be
o GRS s, 6 20 L1 L9, A ARBRN iR ot
be Ib@géﬂl RincAtniabile stalicy A08mMavthe anpersomal dhfeematieyinsanager (PIM)
subsystens general |y designatfed at 242. Data and
appReHiOP GV e B8 A5 ATSHYZD BHEERAES o Tomes Fae PR aghapeh a5
but Fof 'ii@{i{ee%,s $9haiP 381chAkr ERMUNLEAL A, dpbSintHEHE bAIVRSA items.
and for control. Sone of the subsystens shown in FIG 2
Natpeilf,come or omore menairy storessiraeedlablermot inobids stofinar 2@sanst HM 262 to

.Subsyst ens rovide "resident" or on-device
fac‘ﬁ@%%{?r&ﬁ% of WQE‘W@@&H@ 0&?5 WRAE™ such as keyboard

232riansinl SRk @Mor proferbBly 1% AR hisility RYsehE aHé ebeh@y ddioitbms via
conmuni cation-rel ated fdnctions, such as entering a

the tveix¢lessenstwgek.f oln &r piedarieds pohodiment, PG rdaliiteatsi are seamlessly
. he rk, ,and devi ceresi dent..fu i . .
one B PO Yol SRS S PRI, 1 g mobit saon

useM$ QFrrB3pofiliiaE Ak GeHS Btoréd And/dr RERLRKEDWIthsd hosdeaniputer system
persistent store such as flash nmenory 224

whi_ch

theraby eraating viemjrrayed dioplegempes omeRrbily Stattam) 204 Wefhptepict to such
.. _storage. el ene h ki ' : .
v IR bR LOAESoBl L 2 o

stat@Vise€s office computer system. Additional applications may also be loaded onto

mobile station 200 through network, an auxiliary I/O subsystem 228, serial port 230,
short-range communications subsystem 240, or any other suitable subsystem 242, and
installed by a user in RAM 226 or preferably a non-volatile store (not shown) for
execution by microprocessor 238. Such flexibility in application installation increases the
functionality of mobile station 200 and may provide enhanced on-device functions,

communication-related functions, or both. For example, secure communication
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[ ions, or parts thereof, may be tenporarily
?ggldlegait nto a vol gti |l e store such as RAM 226.
wolersgpsceessor 238, in addition to its operat POG/CA2004/000293
system functions, preferably enabl es execution of
sof tware applications on nobile station 200. A
appbcaénbas emay nexhb&e tel@iroaitP lcofmmtdr &N StuMbtionl Elﬂf]tcftgér %ﬁ‘& financial

C erations, including at |east data an
trané%;ﬁ/lﬁﬂﬂo Restormpp B mobHe Sf@EmﬁO(hs a networ Kk

al l ed on
sellRGt ign ¢ ?@%‘%H%B P(fj\nll}#c%dﬁgg | elvr?ﬁns its as \text @pespagscpr web

mobi |l e sta

pag@ptﬂwrd@ad ovillt bl@ltprmﬁejssdde bbfoaﬁﬁﬂuﬁﬁht‘ibﬂ’f@ﬁbég\%teﬂ MO @ BRout to
i nformati on manager

mlclggécroeﬁsg{ IZgg Mr%ogwéora%}& Wﬂlﬂl p[qi‘elz_a,b]gfa T armtea'satha@gnal for

outp@ﬁtoadlbﬁlﬁf@ﬂ &4 eﬁfeehg)gwfelg/ g ﬁ{ﬂl Jd ewg? ?28 nXtuser gfl moblle station

t o, e mal |,
200 gpa36 mps) ¢ datd tas sutkens.c-MNafl Unhéshdes RNoR mI%SEe service
Plse i bl.e on rmbllegsétsatlon 200 E

(SMEF Bkt OoF Bxdfirieatihe Reyiagel 212 mesanieustian ighdissing 222 e
posstHlin eﬁxmlﬁtfyOWOQie'VﬁB 228h %@%X&d%l i g)?éfex%pl n%%{)/l?lrgfl?%ép anumeric

the ability to send and recei ve
keybgpydeqmgdos t éhwpkwa lreypagpr Bliase centpesdd abzeniy bﬁ@ﬂsnﬂ@é@over 2

h d, and
comir BRI ek B B Yo LR sy P e mobi | 6
st Ed)n V0idgS esmnuiRafi G ORd B‘&rﬂf‘to}eire&l%ﬁs oﬁtrgglgge spaq{ongOO is .

assoizl at ed with a host conputer stem there

substaptially Higplar, preeps thad theorseeivedpighals wuldm@blhtpuﬁﬁoaipraﬂ&r 234 and
S _especi a

s1gna3§) Borednd; SR mﬁ’é‘%}é‘oﬁ ggl{]%ét%c? g)g/ntﬂmgﬁmog? 288m Agemhteve voice or

advant ageous
Y
audiovdid | sebsytstemsorsudis e’ 5 Wwidd %s%@pﬂ&:&{hn} dgﬁdﬁgbtem, may also be

I lications may al so be
1mpl¢§Ag%1|( ‘tFJoo ¥ EEF%‘G@ RORetAihorgh snicawx |ahdlar$(gﬂal Qutput is preferably

accoﬁﬁfi’sﬂé&tpﬁm %8'[1‘]1‘85%%1'5% %]PeQ r2§ﬁ g’is%? g% lgﬁws(eggp grovide an

conmmuni cations s
indicafitnsg&therid@nity ofinctallitgt prtye dubifiod dfSEVoibE cjﬁ'f\'\ér%ﬁeroxl}mce call

latile store (not shown
relate@i’é%’er agﬂfva%sq%?%%%ﬁ%%sior 2 Such fl ex:c bility in
| e functian .
SRR 220 40! S50 R R L RS B i
(PDAGriyRee ppwshisation afesicecommuhich adynohrohkaée dmml RC LbRS desktop

ecure comunj cati on
Compﬁ{er ?ﬁog‘ H%St“i Bl ]ﬁﬁ °Bﬁ%rkﬁ$[aecoé'ill@é‘tﬂ% ntcEiak eRin2Be @nablcm bgaTS0 set
|
prefem&s‘m%? ?Eg’é‘f?ta??;‘ﬂ‘*%%‘% SOREARARRH M0 AR I cBPebitiies
of m%@egtafépq g@@ |bye1@rogldgrgalforsm&mmaoﬂ dresofftwies da@aloatls W& dnobile
tatiof { %g cicessed by, c?rmunl catll onTh | t

s aloSu e g\ gp n?)u Ir¢lgss communication network. e alternate
download path may, for example, be used to load an encryption key onto mobile station
200 through a direct and thus reliable and trusted connection to thereby provide secure
device communication.

Short-range communications subsystem 240 of FIG. 2 is an additional optional
component which provides for communication between mobile station 200 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-
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m croprocessor 238. M croprocessor 238 will preferably

further process the signal for output to display 222
wono@lugsnati vely to auxiliary 1/ 0O device 228. PEATA22004/000293

of nobile station 200 nmay al so conpose data itens,

such as e-mail nessages or short nessage service (SMS)
enafRE 08 afnﬁrde%ﬁ,%g.p IEnetdsth MY ik e b st d23R1ehddrk of Bluetooth SIG,

conjunction wth display 222 and possibly auxiliary VO
Incdevi ce 228. Keyboard 232 is preferably a conplete

o PS5 Y ROR T oS PRS2 B5:SEHBR one o mor
recl%?%)ﬁ?f@ TAHA L SE SRk BAREBHIE $rOMNES ERaicAp v S S1081MF not all

voi ce communi cations, the overall operation of
eleatidsl | @reiitay iionmabide istation b2A0aranidabijersi imfarce IHécppavides for a

ol eal Q0L SR EPEHE A b B TS AR gt
(nofAHeHRRATNE. 2B30hichkdgaliaifoskr ¥OAIL 6f Bk cavgig. | / O

subsystens, such as a voice nmessage recording . _ _
subBistshowsye pirseulpe sysiphesidisiusel fon capBunicang tWigh a mobile

200. ;A t hou LC ' ' u j .
o B, YR58 B P s s o
net®lokplsadh 223 GPRS alesworke Mobile istatipfi @00 d@nahunicates avithon wireless

of the identity of a calling %art%q, duration of a

paclefidata ReavPrk 45, andvapy ¢lsp be cerable efqogimaenicaingwith # yifeless voice
I ' t [ . ' 5 .

SRR SURRPL o, 3554 BechLnd BB AAE i vl

netw &YRAY45t sylpﬁalcmrrfmrdxamplep@SMmcb 6&PRSrnetdvbrkls, or alternatively may be a

synchroni zation with_ a 's desktop co ter is a .
oGP P RBIOT. o dbE SRS TEotSen At SoRRRE g uplsiee Tadhat it is
effegaé\ag%ﬁ AelfSfbn 1R GV IR RIFRKE AL HERUGPRS @%ﬁﬁéﬁn%ill either

evite or sdoftware application and extends the

exterglp akisting i@GSMobompdrichts, sl iasnba00stitjonsr 320, domgeduire additional

i nformatjon.or software . down S to il e.statio
comRIGRIE e P PR PP 24V PL B G PER S aS BGSN) as
netWEkRHK poit808! t ernate downl oad path may, for exanple,

be used to | oad an encryption key onto nobile station

200As ishowghn IGi Beetgatavchyt bl mag| heapduplethtd an irfewal or external
connection to ther provi de secure_dewvi ¢ .
oo SR SAPRREE 027 BhE e St Syt ags.  Data
pack4? &t frhismifled TR @delidy @28 vanth dpadoueRMeonafrmation to be
whi ch provi des for communi cation between nobile

transmaitdcote mobilestatien 260G tengls pettonk 367 biegitagip aiigless network
) . =S, g
w505 TR0 B 25 PR P90 AR o PRSP lss

325295@ggad actvirk addiess aneaksocintedneitti Snobile sation 200. In an IP-based
Bl uetooth(tm comunication nodule to_provide for X
wirelgsRmatverks NOYCVe: ety addrgsges are typically not permanently assigned to a

particular mobile station 200 but instead are dynamically allocated on an as-needed basis.

It is thus preferable for mobile station 200 to acquire a network address and for gateway
340 to determine this address so as to establish wireless tunnel 325.

Network entry point 305 is generally used to multiplex and demultiplex amongst
many gateways, corporate servers, and bulk connections such as the Internet, for example.
There are normally very few of these network entry points 305, since they are also
intended to centralize externally available wireless network services. Network entry

points 305 often use some form of an address resolution component 335 that assists in
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1 lenabl ed systens and devices. Bluetooth(tmis a
regi stered trademark of Bluetooth SIG Inc. Mbile
woeaisiass3200 al so i ncl udes a battery interfacePlb4&AR@r4/000293
recei ving one or nore rechargeabl e batteries 256. Such
a battery 256 provides electrical power to nost if not
addfds a%!i@?ﬁé'n't lgdléhg Webwobn! ghtei laBd Shé¥ileOatZRQ, IAMELs example,
attery interface 254 provides for a nechanical and
addekse césolutimh commreent 336 fioshawn aBat dyramic dost terfegupBipn; grotocol

pled to_.a regulator (not, shown in Fl 2) which
O Sns ekl b Vihe o R S PRlRpryEaitnS Shows
a PRLLAEN REmMSY SISk dIGHEIs iefa HeANBAtEASAS h RBtwirk Fouder 315.
nobil e station. In particular, FIG 3 shows basic

Norowilponewosk ofuter 315-asapeapripiare e sy pritienlaenserk, bt ey could

as..a RS net wor Mobi |.e | S
e e B R SR P S AR G 85 g s
of h&weaPabLerd3160 N &atrhlig MidubarlsWof €Jaes Sstatiding €320 normally
network (not shown). The voice network nma

! 3 be
impleeentedatie e ekt velp- lssgse @etRorle| 1Bt an eentey k%sﬂl@ns ifoh @ajong-haul
to,. for .e R . )
conbyPigh R B i Y 1R 265 2y A ReniBrklns may multiple ter
of nBhReoreRBStel3 I saticaias ahaet therekaré snaster gnié slawe tnbixtork troutsrs 315,
Voi ce networ

effectively -an over]lay on the %{% l§ As,
but 4 @H, sudpReSes Jhp SHRHOEES @i FImEaE: h EHTeB AeEHerkesolet i3 g eocess a
n agsggpxpe? 80Y Sin HRCRAsEShPATSH %g%%g?ﬁg%eﬂ@g gﬁﬁg)‘%? as used in the

I't1 onal conponents to , suc an” advanced
Intededt shodyo kG RE:sBantiins doNodeng GESNessgen Basewmtioned2Q, ps described

poi nt 305, own in . FIG. 3, a gate 340 b
sbof pppede wirelsss TRep mbilg s tigher AR AT GBIl 1t on
co Al n&%}%&l@ﬁﬁn&l@ Qual asPHfelRSd WRAK BBLAY opeBtadross wireless

305. ta packets are transmtted from gateway 340,
netwibiikc3v3 & suler ¢e abibcite ecassery onemeoryb eoutingn ondl taddegss gesources to

nobjle statio 0 r ough, net wor k 5.by_setti u
aeriforfrraeked FRORES etk i arongndy paS bt ph 48 refered
to 28PPDIPLoRlcRts Ple. 236 sebdiord).dEb opéh GfireRke tinRES3 4, iRbRE Station 200

tunnel 325, a unique network address is associ ated

mustiuse aspéiifie teshaigie asspoidted wittawirespagiwarins 4| Ebgstep of opening

et wor howev net wor k_addr.es a ' .
succt HarisHt PPabaruAny ave BHECTAR 20t By th! Bmain, or
netwO® butky ipBik S8 @itk WiGRNE GakHey ol dpepaivedios tamel 325. In this

as-needed basis. It is thus preferable_ for nobile

exagipie, ithe tRoG! tistaregehiasenchverks IR Bddvdich wyeg Hagie server 307 to

L. . 340 ] i . . .
B
tunhdls BRNBS Bhdried Yamel ohe mobile satiex 26M tordedurldahel, ex t@amegsdifferent

gateways and services on the network. Once the domain name is found, the tunnel is then

extended to network entry point 305 and necessary resources are allocated at each of the
nodes along the way. Network entry point 305 then uses the address resolution (or DHCP
335) component to allocate an IP address for mobile station 200. When an IP address has
been allocated to mobile station 200 and communicated to gateway 340, information can
then be forwarded from gateway 340 to mobile station 200. '

Wireless tunnel 325 typically has a limited life, depending on mobile station’s 100
coverage profile and activity. Wireless network 345 will tear down wireless tunnel 325

after a certain period of inactivity or out-of-coverage period, in order to recapture
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many gateways, corporate servers, and bul k connections

such as the Internet, for exanple. There are normally
woenos/oigss2 of t hese network entry points 305, sPATEAROEY00293

are also intended to centralize externally avail able

Wi rel ess netmork services. Network entry points 305

0
D, AT SRS 0SS a30I o, FT i s
reclbied Vel q:;hlreswagmpaadlynmbermi §tranolglesstation 200 whex a»mpll@s tunnel

325658 SRLARTBr AVIGHIGTOBOUER o s SIS (RIS Fofors dov,

gatd%' V348115 all BA1Y S RuRS B dbth PALERAD AL stafiof 200 Whether over
ernal conponent of wireless data network 345 is a

TranmrhmnkaDmmleBrO@Q@ (T eupvey UsaeDalogtent Bipteaot (GRB).ar e
to the.

D SRS RpL B RS SHRbE (bR 8P

confrRifiBiioh Qﬂe{v&’orﬁ)/ﬁdag Qﬁt_ll@dé"l&\[t dy\ﬁéﬁlmﬁé&top w1 pas®defDivision Multiple
network routers 315 is to centralize thousands of base

Acolgssa(GIaMsA)smtwmk et 1hps iheph sleselopsd prd qperatedt by Quplcomm; (2) a
Genggrﬂ %é@@?i%@@k% Ir\rf]{cg ﬁv\gﬁ{ l{%? %é 191 ofn%ﬁoﬂ Y @1@351 System

for Wbﬂéf@‘(ﬁnﬁlhﬁlb@tldiﬁy((}&/ﬂméﬂvbﬂi Bothi &avslopéd bgtsmdkrds comm1ttee of
routers 315 and cases where there are master .and S|
Eurpeaapdraaferenpecy $ ostebands Lelegammypmicatipas Adpypistrpins (CEPT); and (3)

futuré,rI ncﬁlrél %Qf?erﬁfo% ?@1’ In@fv%odg 5&0 MK Dt b5ks Fop G@Ml Evolution
access®a nane server , I'S case shown as
(EDGEDaml@ UigiNrersale viatile( Morﬁﬁﬁnmstlmelystemt ﬁéMITPSt)er detis to be

ook up destinations _for routing dat ssages. .
undpgaiaod i Alteusts particular JR-DetDERCISERAENOfks i Goen described, the

comthfufit #R% 2#8%6@&\5/\}%1’91‘1&? REhEnS AL the 'ﬁ?es%ﬁ’tcibpﬁ%atfﬂ?lbbélﬁd be utilized in

station ess network tunnels such as a
anywhﬂaiﬂes@etotﬁmilmllessﬁﬁckat@tmp@wetk across w rel ess network

345 _in qrder to | | oca routin :

TR aeScme shrunet GesareB e HOT Bt o Rk b hpecsentative
of &ififdnk W@hﬁn@%%@dl?feﬁfﬁi 36thhiuhRd(i &S nBfdrkdlhi¥hadre Prévided and

referred to as "PDP contexts"” (i.e. data sessions). To

availgde imiheedagmsgdograpbic 32BN, kg PEthesaeoromunivation seiwogks will be
p |f|c tec £ _ass C|ated Wi reles rK
Seleﬂ‘% %?‘ gb Pﬁ g‘%lé’ﬁf ng gﬁ R A%wP Lﬁtg ‘g'gg ﬁnlﬁ%ﬂﬁig@Sﬁon’ for

conﬁﬁ]ym&g%gre nmobi |l e station 200 to indicate the donmain,
or network entry point 305 with which it wishes to
opelHGM4rle|aesBuatwmé|of mﬂetsifﬁt@ne?b@ﬁrhﬂl@ C"frfﬁé‘ﬂb’dﬁ%iéiﬁfed with and

fi hes 1 S,
comgapiy G e Ao ERRE AR 408, (b, 7 SRR, oy metwork
402Rt Chesryt hre’ ii%!sd’iluﬁlﬁt@/hﬂ&éi avaMabIeL PA éorderel50ssepiratenlonntry A
can be opened fromone nobile station 200 for

o G Torae nose 003 51 GPRRE OnEssaP ackLioR A4 through which
moﬁlg{l %f&ﬁg]? 200 Itngﬁ Bﬁ‘ﬁfﬁﬁ{ %dte Oj¢simd BEeHARRBI0D RaBodifted with a first

he "t'u
Mobile Country Code (MCC) and a first Mobile Network Code (MNC). The first MCC

corresponds to Country A. On the other hand, visiting network 406 in Country B has a

base station 408 though which mobile station 200 may communicate. Visiting network
406 is associated with a second MCC and a second MNC. The second MCC corresponds
to Couniry B and is different from the first MCC. MNC/MCC pairs uniquely identify a
given network; they are broadcasted by base stations and received by mobile stations 200

during scanning operations.
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extended to network entry point 305 and necessary

resources are allocated at each of the nodes along the
woayes/ome3nor k entry point 305 then uses the ad#Ce&AA2004/000293

resolution (or DHCP 335) conponent to allocate an IP

address for nobile station 200. Wen an | P address has

beeoride G Sidatich ﬁﬁ&‘eln?olﬁfe%fdtl@ﬂ 280% ﬁﬁ’t’fﬂﬂi@eﬁﬁ:ﬁ% v131t1ng

to gateway 340, infornmation can then be forwarded f
net‘gaﬂ@% nBﬂJ@ummy mbbiAaoxting i® thezmmfwn@nseslgnng ntseper@ﬁfc scans

molifE3tifian %04 §sE ot fRuser selbing RGP ks Ao ReaoEinythe current

“seVHgNOCHKun®YB WiThat 1€ alobeleWratioh 260 essst hbngddct 33 ndfwdk tRat does
certain périod of |nact|V|ty or out-of -cover age

not hegades! thenseeenibM GG of wishpgetvark 30és J@n%@sﬁrﬁmnopabges significant
profr)lgllgllzson %o%?eh%s gug q)e %e% r%g(()j (gf t\rﬁ%: L{%}%ﬁ‘l‘%§ gé g Cc-Hh%ngsa "nd B) where

mobifRgictr 200yis kblkas Vet netwdrkbirbm bﬁtlﬁbd)tﬁfﬁrlé’éﬂ anh@ f¥cenario, mobile
wirel ess tunnel 325 was first Oﬁﬁned Once the I P

statiomq? Qs gpgrates ¢ igngRg alhinebyas (Gnghdie B gwnshamg pelgionn 402) that

l t dat a
e SR RS RN MO LS LA
Tr aFishi59s b dlowChant ifarl ﬁlﬂhmdbsmbu(lg'l' ﬂ?)etlﬁrd cif\selecthjsga communication
Dat agr am Pr ot ocol In this applicatlon

netwpns RSP rce%n;ssgaﬁé@%»r Ruch eriertienal pperalgpis %fcnbed in ETSI
ONpNE k byt

Speﬂﬂcﬁ 1@1?‘ @o%%?ﬂ?'fﬁafﬂ B2 itnv Ylﬁfl f |go%1t QNEYQ gﬁbgl&'%@%e% lé1 9§at10n is

opermmeI«a tikieihg hetsvanke anCdmxr:y Bistep a04) (e;gelvattmg rtwwork 406 of FIG.

| 2 . | _Packe d S GP .
9. RIS oS huin TORYR Biear e APk DEPGBAI YT gptions the
hordP REIRIEHITUN FERtN 0TS aﬁ@% vt hiwoat haslev §dc8Re GM@E that is

standards conm ttee of European Conference of Postal
diffenedt fremdbofirstiMCGt i ons Adm ni strations (CEPT); and (3)

fut re hi rd-.gener ati on networ ks 1i ke Enhanced iy
ooy RS Gy PR EBER] Tt v OB daperiodic “home
net\b@ﬂkl tlrﬁerT@érefmmuﬁai) iha§Bechket 418 rhhllﬂﬂig)so tHak tHeSmébildx®ation may
under stood that although particul ar based w rel ess

perfosmpsrirdictsagns forén hamsachwerly, If Fe hasrmugivesls fimar has not expired
(steg%Os)é tt}% I’tﬁc’!l]ein&c% c%'ﬁ?lﬂ[ﬁess t8 fwaﬁlh&tlﬁ) El?c%e&a)l &H ! ff%ﬁé l%}ne network

W|rel

tim@aek ek%ldai & stept3no! the rf[dslﬁlel Sﬂdtroaqieﬁbﬁhya ecﬁ]hm/grbp@fuilon to identify
described in relation to FIG 3 nmay be representat]

all gyalahlonneeris WthiUABeFOVSTIEa T e WS mMPEatibihe availsble
netW&i NS inHag rihualhgm%]t%‘(\!v&% and Aald M MidhE if ordenng
geogra hic regi on e o ese conmmuni catl on networ

CoumtﬂyIAbaegﬂxehmieadox’tkwomméFmGM)le station, either in an

automafic or fashio f or communi cati ons.
Per the current st Hards the mobrhe statEon must select from those networks in

UW

Country B using network selection techniques (e.g. based on a prioritized network list)
(step 510). If the home network in Country A is available, the mobile station will not
select it in step 510 given these current standards. The current standards require that the
MCC should match that of the previously utilized network and, in this scenario, it does
not. Thus, the home network is not selected by the mobile station in step 510, the home
network timer is reset (step 512), and the method continues back at step 506. When the
home network timer subsequently expires, the mobile station will again fail to select the

home network in Country A.
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FIG 4 is an illustration of nobile station 200 being

currently registered wwth and comruni cati ng through a
WwWO2805t4sg32 net work 406 in Country "B" when its ROMEA2004/000293

network 402 in Country "A" is subsequently made

avai |l abl e. A border 450 separ ates Country A and

staieof Boa TR e inkrh SR BE Qe g ifimunication
netvisR W th lieth €nethoriepriaitimartibn 402ountrydmsder iregiens. v\ﬂ;adh @method may

first Nbbile Countr Code (MCC) and aglrst %
be epnlQusdiincgonBedtipReyith Y deaces q@t cmnera;ﬁrs QB 3ad dF%P“ ed above in

: r
rela@mt grycgg 1h§; FgP Bl eglgttgg ;’%gé%s Mdgﬁﬁigﬂ&rﬁﬁhw llﬁhcg’%llﬁ“obéésor 238
and sbahiumitaf60 sutystemZiinofembkile satsort zmoﬁﬁl&m kBdgifning at a start
second MCC.and a second

SSOCI W t h
block g FHBCO PRl DR 1 SPEIHIE Py SETSieE T VORT gty B (step
604J (@%ﬂ r?ztl %Ngét%ztor M6 oMM MYC BRI ViSitiHP inetIrY ih @80kiry B R not the

k; they are broadcasted by base stations
hommbtwexke@fvthd nmbllﬁtslﬁtlloe, thedtomunuet®ork basrd firgt d@GrAndghe visiting

ations. s er, £ he.situat where nobil e
net"‘gﬁgﬁi%?ls%ﬁﬁd ivﬁg@g? e tr#qnflg} Itéf @gc\c;‘gd by visiting
netgiickihd QfotiR stidALiE YioBop&essl Bh Mg Hothd iework, a periodic “home
specifications, duri ng its periodic scans mobi | e

netver tinen” Q@@IRhMN tiraer) bemgen set andiraening &0 ﬁmth@é@%k@aﬁon may
pr 5 B s BB R PP D B8t i

(step B66), HRafobiRtstilonadaasiestd Waﬁ&@ﬁh@cﬁ@@pﬂﬁtloﬂ df thert@me network
network 406. This operation causes significant

timeshew Penitsdaat stend0poihg arabilestagion psriguns a sepnpe opgrtion to identify

all a@t%gé\glé 'n%%ﬁs g&ogpléévq?g‘sgedghxga gstta Pg@e;’rﬁ%{@@ ﬁle networks may

incledyihierHodse ndiwbik Sf the @netilecstatiombwhieh g8 &t a borddilg Country A (e.g.
operates to |gq?ore all networks (including its own

homggiebverki4Re ok F that have an MCC that differs from
t hﬁin'\‘% ?és il & l‘&ﬂ%ee Hhe SifbYik rkgatfbﬁtc‘!@ﬁ es':!h%:'L scan [t 8f available
PtFor Fur descri bi ng od of selecting
netveorko mithrthe abme metvadrivco kdezmuf;owheﬂngr th@ hourer matwork is avallable (step
st andards. Such_ conventional .0 i S de
6101Ere mpkils pion dass Upio BY, AEHPE B 356 s dist With the

honme!t NG/ I Ea@of-f ; thé thﬂQ ifeByctkad | h@cﬁ‘labl% a@@&"te’ﬂt 1hrb@ap06‘l 02the mobile
visiting network in Country B (step 504

statioh sietactsgandetogistds 40t the IR nat)NorHN@tepu éfl} i ﬁ"ge dmmonwwork is

e B e L PR OSBRI e ecc o

the Visﬁin*glﬂ%av&ﬁtm WhitdShem®ene bdtidhwat baatvmﬁbmﬁewfngntlf the home
fromthe first MCC. Since the npbile station is not

netvoplisnotrayaidable atstepodkd), thenls robie pationsglests figdhose networks in

Country B using network selection techniques (e.g. based on its prioritized network list)
(step 614). Assuming the same visiting network is available when the home network is
unavailable, the mobile station will continue operating with the visiting network. The
timer is then reset (step 616) and the method repeats at step 606.

Advantageously, this unique operation eliminates the problems caused at country
border regions when the mobile station is able to “see” networks from both countries. The
mobile station no longer operates to ignore its own home network which has an MCC that

differs from the MCC of its current serving network in the above-described scenario.
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network timer" (or HPLMN tiner) has been set and
running so that the nobile station may perform
woenispdéas2zscans for its home network. |f the hea®/CA2004/000293
network timer has not expired (step 506), the nobile
station continues to wait until such expiration. I|f
t heﬁl{}'ﬁr@mﬁﬁ{emr KNEHVORE sdi8tioRRbthSds &id igaPatedRithiRene network
nmobile station performs a scanning operation to
prioritieatidrf in ca:luhtry\b@rdea lnd:gortseham rbesn deschibad.i {15 On‘i)ﬂblsagteve example

bt SR bR R S B
honleSMCTC.2 RBEEBHISRG FFOHBhoe hdtRofk cdiRbE, RewWREKit’tGAokile station

FIG 4). Pet the current standards, the nobile station
selentssandsepeeates fithna nhodemeetonsnycationCeaiworky haying arigsiting MCC.

net wor k. sel ctl on te hn| base
Aﬁ"ﬁr |66P1F3?‘}°?e8 it WoPk %%% %tfﬁtl OS)C‘rmﬁ {1(113&?11%’ g plurality of
conBRIMOItHon KOS i ¥ c@vér§geaét@d LvablrewhichehérBldblle s@tiad isdsperating.
will not select it in step 510 given these current

If the cheder demnmication reatvork: Awdnag dbe rhogeg MCEnist idenifigg@s being

h that of t
wva 58 PR 0 o 15 OO ol BRI eovor
OthBE¥¥& K a in®nMdmeS@ngaingitation ﬁdﬂxeoﬂmkﬂvhrﬁg gleatisitimg MCGtieplentified
510, the hone network tinmer is reset (ste 512%1 and
as briagmevatle ofhei mebilensakont sdidp ade o Eﬁ% [{Rgrgnon-home

1?1}’%92[&6 td (;ksubsequent ly expires, the nobile station
co aglr? E{I] to select the home network in Country

A IA Iéléltéa nfethosl af félevtizantconanudestoni hetwgrla blyea hoebilef station

sel ecting a comuni cation net rk.with ho k
assqgigtest Wﬂthé%qn%cqrﬂmeeam%n%P aVP’e%gfi E?f&e NEGER éo de the acts of
seld3E n%one Falifs G AR GAIRGELIRA MGy IEasvisis MCC;

own an escri bed above Iin relation to
scarﬁhﬁ’g to idehtiffFar plexaditp b€ cominemitatips networke iper éoemgd dyga within

whily Bl BOSTETR G 9B BROR I8N Tothe GafIe R A FERY Tk having the
hort MEIC B0RIeRbfidd 5B bfag ATt thE AbdrAihg, SeleRRIpBdndNépePdting with
a visiting network in Country B (step 604) (e.qg.

uthehometomglmmamnem@ﬂ{ of FI G 4). The visiting network

untry .B.is not the et wor k of the
il A WS PEERALS 1 SRR faving o first
MCC' %bstobfégadn%tw ﬁrﬁa&uﬂtrze&ﬂnﬂ sB@ﬁddd:(ﬁﬁl@ﬁﬁlﬁhtldﬂ @sfwiofle having a
first MCC. Since the nobile station is not operat.ing

secml MQC lsnoeiatadt widh kR, seeonslerauatiy c Ontopremats HEPKE statipps’ Pwhich arc

B I

conﬁﬁﬁﬁi@a&i@n detwéiQlekign@ed 84 Mtidind d:dlﬁlﬁluﬂl@&hdiﬂie’t\@mm g one or more
stelo 606), the nobile station continues to wait until
molile: 1§taEieps ragﬁ ioppratiye te relashmad nash#e Kwith the second communication

network having the second MCC and, after expiration of a timer: scan to identify a
plurality of communication networks in a coverage area within which the mobile station is
operating; if the first communication network having the first MCC is identified as being
available by the scan, select and operate with the first communication network; and
otherwise, if the second communication network having the second MCC is identified as
being available by the scan, select and operate with the second communication network.
The above-described embodiments of invention are intended to be examples only.

Alterations, modifications, and variations may be effected to particular embodiments by
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timer has expired at step 606, the nobile station
perfornms a scanning operation to identify al
waveaisicagdse networks within its coverage area (BCELA2004/000293
608). The avail abl e networks may include the hone
network of the nobile station which is in a bordering
thosg%'f@f{f’llym’%r& 1tﬁoutr5%ﬂﬁtlﬂ§tﬁ‘69{ Kof@ 35 fvehti&n, vhlieh B déﬁ%ed solely by
resent technique, the nobile station conpares the
dmﬁmappmmmdhmbuavallable networks with the honme network
to identify whether the hone network is avail able
(step 610). The nobile station does this by conparing
In dmgaﬁpg@églﬁ# n the scan list with the home MNC/ MCC
] ome network is available as tested in
st éfhe@resent inwentivpidrevidesnatwerkselcedensmathgds argd apperatus.
with the hone network (step 612). The honme network is
sel ected despite the fact that the MCC of the hone
network is different fromthe MCC of the visiting
network with which the nobile station was previously
operating. |If the hone network is not avail able at
step 610, then the nobile station selects fromthose
networks in Country B using network sel ection
techni ques (e.g. based on its prioritized network
list) (step 614). Assum ng the sane visiting network
is avail abl e when the home network is unavail able, the
nobile station will continue operating with the
visiting network. The tiner is then reset (step 616)
and the nethod repeats at step 606. Advant ageously,
this unique operation elimnates the probl ens caused
at country border regions when the nobile station is
able to "see" networks from both countries. The nobile
station no |longer operates to ignore its own hone
networ k whi ch has an MCC that differs fromthe MCC of
its current serving network in the above-described
scenario. 1 6Final Comments. Network selection nethods
and apparatus with honme network prioritization in
country border regions have been described. In one
illustrative exanple as described, a nobile station is
associ ated with a hone conmuni cati on network having a
home MCC. Being outside of the hone network country,
however, the nobile station selects and operates with
a non- honme conmmuni cati on network having a visiting
MCC. After expiration of a timer, the nobile station
scans to identify a plurality of conmunication
networks in a coverage area within which the nobile
station is operating. If the home comuni cation
networ k having the hone MCC is identified as being
avai |l abl e, the nobile station selects and operates
with the home comuni cati on networKk.
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O herw se, if a non-honme conmmuni cati on network havi ng

the visiting MCCis identified as being avail able, the
waounhislgsst at i on sel ects and operates with the ROmAAQOE/000293

conmuni cati on network. A related nmethod of selecting a

comuni cation network by a nobile station associ ated
Wh¥’t’1§Plag’n e comuni cation network having a hone MCC

I'nc The acts of sel ecting and operating with a

non- home comTunl cation network having a visiting MCC

sca ent i f pl ur a of communi cati on. :
1. nethgrntod Rt scledine dgamipaieilipt hrfhRer Ebis ilfrsttiog associated
w1tl§taaﬁdn%‘c% AmRRRAAS Aok GhaihgtBorke m@oﬁi@r@sﬁmrgaéoue RMCC), the
networ k having the hone MCC I's identified as being
methodcdmpisgngy t he scanni ng, sel ecting and operating

oy Pl R Rer THLE e e e B HER MRk g ayisicng
Mcd;rst MCC associated with a first country and a second

comuni cati on network having a second MCC associ at ed
W tafteaemra@nrJOé@umqry Che or nore nobile stations

\é\glncmhn?(r:s g o_Derﬁ (%EW ﬁav lt{’h%%%mml‘%%ﬁ%zﬁ&g a?s in a coverage

netangy WitkigSvigeaiednélei stadion daspegatingini cat i on net wor k.
The one or nore nobile stations_are operative

sel ect dhthedmeganppipatigiencseeEiavigrhe h%lﬁtMGﬁ is identified as
net k e r a n

bvé@r{ a@%g%bﬂg tl%shetgé ?&Eﬂmﬁeﬁe@g ?{/ﬁdg fo gn:i&}ég’i tﬂé home
netdbﬁ‘[lﬂlﬁnd:amoﬁnemotﬁ’kﬁzgﬁl area within which the nmobi | e
station is operating; if the first comrunicati

on e
net wor k FBRAVS> ihgher perchomesommynigations 1?6‘61{{013% 516%1}1& ghe visiting
av 2 :

i PACE Ta R BER oy HE R b B SRS s Dbl erating with
s e dhadorc-homs omatungratioe heteokk.havi ng t he second MCC i s
identified as being avail able by the scan, select and
operate with the second comruni cati on network. The

2. - He6d Iobertuﬁr!b%epemtfe 1®fmd M@@‘id ayao@a@d Ivmhea ﬁ@ét country
tO eexarrples ony Alteratlons nodi f |cat|ons
andvthe visttingrdCfip asepcefiédewithd seoonlagauintyy Iveicle shaoess ar’emdgr with the

f %’ 1 7those of skill in art w thout departing from

sLGOYBEY of i nvention, which is defined solely by clains
appended hereto. | ndustri al Applicability The present
i nvention grovi_des networ k sel ecti on nmethods and

3. appBreaneibod of dvinni, Whergindheré@es eomprises a periodic timer.

4. The method of claim 1, wherein the timer comprises a periodic timer and the acts
of scanning, selecting, and operating are performed in response to expirations of the

periodic timer.

5. The method of claim 1, wherein the communication networks comprise Public

Land Mobile Networks (PLMNSs).

6. The method of claim 1, wherein the communication networks are operative in

accordance with Global Systems for Mobile Communications (GSM).
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A net hod of selecting a conmunication network by a

nobil e station associated with a home conmuni cati on
waebosanssdhavi ng a honme nobile country code ( MCELT/CiAh@4/000293

met hod conprising: selecting and operating with a

non- home conmuni cati on network having a visiting MCC,
7. af t Ry GHR srt?&dnoa{és&fiatéd WitlBS ho®i6 3BMnNMidafoh BeRtdrk Yhafing a home

pl dral ty of conmunication networks in a coverage are€a
Mobil¢ GomtnhCede EHEC)H I nebi¢ steti@ncansprispeg: ati ng; if the

home communi cat.i on networ k having the home MCC is

i dean‘f"frf]ie%%m&’éc%‘é‘?rhg avai | abl e by the scanning,

sel fCindHha BEH16PRS BE kWiklesh frindcBi®eliOMe communi cat i on
network; and otherwi se, if the non-home conmunication
netausrdx nicae pragesshes opuplieditothemacless tiagegetviersi ed as bei ng

avai | abl e by the scanni.n sel.ect i operating..

o e R ool et S FRERT SRS SBSHRLh o petwork
throdich §adH o omdgHi&itéby:he home MCC is associated with a

first country and the visiting MCC is associated with

a secondelesting pyd apareting with agioa-hoseeammprigatigpengtyvpik having a

count.r. he nethod of claim, wherein the timer

co%éllﬁé%y%a’peri odic tinmer. 4. The nethod of claim1,

wher ei n iftee ekpifion@fapimezes a periodic timer and the

acts of scanning, selecting, and operating are, )
performed in SadpBade dentidy s pPhralith of ommunigationgpgtyorks in a

tiner. scovzﬁge oRL AR Hhichdh & nbbi fiéd & pBiin

. a ;
comuni cat1 off networks conprise Public La NbBi 1 e
Net wor ks ( PLNIRshe HomeTbemmenhtvatiommetWak nhalingmier dbme MCC is

t he conmuni cati on networ re operative in, accaordance .
W Lh OF OHRH G heae B Kbl oy aRaEL S8 POHE T pe with
97. A mtﬁ!eh@m%*c%hﬁﬁikc%ﬁ%_ﬁé@oﬁé Ath a home

communi cat1 on network having a honme Mobile Country
Code (MCC), tdikermmds |i€ th¢ atondhwontowpmisinivgtiom netwerkebaving the

E : gﬂ:gg: Y\:igl?iﬁg %PC@ r1]st 1 Q:Iqtl 1eCdo aysptnle?rgg év%ilgbqg b\}lfmtlgeeécggl%ng, selecting and

operating with the non-home communication network.

8. The mobile station of claim 7, wherein the home MCC is associated with a first
country and the visiting MCC is associated with a second country which shares a border

with the first country.

9. The mobile station of claim 7, wherein the timer comprises a periodic timer.

10.  The mobile station of claim 7, wherein the timer comprises a periodic timer and the
acts of scanning, selecting, and operating are performed in response to expirations of the

periodic timer.

11.  The mobile station of claim 7, wherein the communication networks comprise

Public Land Mobile Networks (PLMNs).
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one or nore processors coupled to the wirel ess
transcei ver; said one or nore processors being

woanfsiggn3ed t o sel ect a comuni cati on networ k POT/@AGIN4/000293
whi ch to comruni cate by: selecting and operating with
a non- honme conmuni cati on network having a visiting

12. NCCThe%BSﬂe SR 8 Lighy 6f wherbinBE coRGRMtaAon hetwhe ik ioBerative
a plurality of comunication networks 1 n a coverage

in aacordantie tWitinGloibakSystdnes fooMdbale Stoatramcitone f@bbk)i ng; i f
t he home communi cati on network having the home MCC is
identified as being avail able by the scanning,

13. el RebinRfinddfoR BRi@h | ddghpMsids: t he home communi cati on
network; and otherwi se, 'if the non-hone conmuni cation
netavdirkt bemimgicatien wesierknavigC a $irstddobile i Goumyy Keideg(MCC)

avai |l abl e t he _scanni ng, selecting and operating
ass%@ﬁ&?’ﬂb ar{%%t-cr%ﬂ%y’commni cation network. 8. The nobile
st & §RBn@®toihinPation WORIOEE RaviRe a REETRINECO Ssasised withefsecond

with a first country and the visiting MCCis
coupt¥oci ated with a second country which shares a border

with the first ,cqountry. T bi t] f_clai

o e Rk e 26 TRBbR T8 b0 il e
comiAénib@inl Rtwwér@t;i on of claim7, wherein the tiner

conprises a periodic tiner and the acts of scanning,

seltBet PRy, OraAWIO BPRIlY siptigpe hywigo the firsh corEBEHEAtiop gnetwork

' ' f -1 0di jmer. 11. The nobile ‘

mmgég?ﬁ%%hgﬁ&g?g?%ﬁﬁmgﬁéégﬁ%ﬁ?ﬂ% communi cati on networ ks

c onhe b€ oRmbld mothitudatidnb bbiag Netmtvk®: (PLMNs) . 2 012.
The nobile station of claim7, wherein the )
comuni c3§{5ch AR APREALK V1Y Ehepprepad i cPRIIcALion ARk having the
wi th A obdc.Systens for Mbile Communications (GSM.
13 % commutii cati on system conprising: a first
conmmuni cafter expiretionf k tineevi ng a first Mbile Country
Code (MCC) associ ate i.th a first country; a second .
Sommuni cat | ori¢bt RoMEHE i giaidc 8h Fomtatiedlioh; ftagrks in a

W th a steRde area within which the mobile station is operating;

if the first communication network having the first MCC is
identified as being available by the scan, select and operate with the first
communication network; and

otherwise, if the second communication network having the second
MCC is identified as being available by the scan, select and operate with

the second communication network.

14.  The communication system of claim 13, wherein the first country shares a common
border with the second country.
15.  The communication system of claim 13, wherein the timer comprises a periodic

timer.
16.  The communication system of claim 13, wherein the timer comprises a periodic

timer and the acts of scanning, selecting, and operating are performed in response to

expirations of the periodic timer.
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country; one or nore nobile stations which are
operable with the first and the second comruni cati on
waebosongs?2 the one or nore nobil e stations havePag/cahe4/000293
first conmuni cati on network designated as its hone
conmuni cati on network; the one or nore nobile stations
bei ng operative to: select and operate with the second
comuni cati on network having the second MCC, after
17. ex pTheatormmunication ispsem efcelain d3i aherdin ythey cppmuidatipn gfetworks

congtBeRgBlT Lo MEPUR NS oA Ne, f the first
comuni cati on network having the first MCCis

identified as being avail able by the scan, select and
18. opeFlat eonpintrhicatinn $yistest oelaiubd.culrdrein the coloprnicahien networks are

oy eatedfinnee M8 CEERTSHEBINERNL E0pEG b B,

scan, select and operate with the second conmuni cati on
network. 14. The communi cation system of claim 13, .
19. whep anethed of seleating: a rREYRINIGREPR Jicivork rhiph Mbilgettatign; associated

.1 he_ s INt.LY. . CO, [ L e Qf
i RS SRR el TS ST SRR SRR BR ovic),
methbd@émpdi§ing:The communi cation system of claim 13,

wherein the_ tiner conprises a periodi.c tiner an%the .

act $¢lesting and APHAing Wit amopdiomefenypicationgieiyrk having a visiting
rformed in response to expirations of the periodic

ti’mer. 2 117. The communi cation system of claim 13,

whegcanming he idemifuri phtdlivy ofiebwmmkscationpatgerkPuhbld coverage area

.Land . ile Networks (PLMNs). 18. The comruni cation
Wltﬁ'?é’%’éi%&\e I’_&‘Pbgﬁ%_rﬁtai@,n lwgfé‘i’%ti“rfﬁg ?ﬁ_‘é conmuni cati on networ ks
SirREAGhE ¥EmhIInRaHOH ﬁ@GtSQ&FE)?k ﬁ%\tiﬁg G ohdhe RISt Eim;dleﬁﬁﬁ_ed as being

ar e
Mobi |'e Communi cations (GSM. 19. A nethod of sel ecting
availalde byrtins ssatiiog, sekecting dndypezatimgbyitteths hameomaswieatian agtwork.

20.  The method of claim 19, further comprising:
otherwise, if the non-home communication network having the visiting MCC 1is
identified as being available by the scanning, selecting and operating with the non-home

communication network.
21.  The method of claim 19, wherein the home MCC is associated with a first country
and the visiting MCC is associated with a second country which shares a border with the

first country.

22.  The method of claim 19, wherein the act of scanning is performed after expiration

of a timer.

23.  The method of claim 19, the acts of scanning, selecting, and operating are

performed in response to expirations of a periodic timer.
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15

with a home communi cation network having a hone nobile

country code (MCC), the nethod conprising : selecting
wandsppg3at i ng with a non-home comuni cati on neCTwaAR004/000293

having a visiting MCC, scanning to identify a

plurality of communication networks in a coverage area

Wi LR . i . , tina: ot _
2 e e R ok Vpleyige Public
Lanidddobild Netsiodlss (P&iMilgs)avai | abl e by the scanni ng,

sel ecting and operating with the home communi cation

networ k. 20. The nethod of claim 19, further
25.COMPd Riefidd St NG5 Ewhbdeir IR HANIEOR]GRORTNBHG rk @Berative in

network having the visiti nlg MCC is identified as being
accardandeamitte Ghybat Spsterns fmmiMehilesedramunigeticnsdGSPpex at i ng

wi th the non-hone communi cation network. 21. The

met hod of claim 19, wherein the home MCC i s associ at ed

with a first country and the visiting MCC is

associated wwth a second country which shares a border

wth the first country. 22. The nethod of claim19,

wherein the act of scanning is perforned after

expiration of a tiner. 23. The nmethod of claim 19, the

acts of scanning, selecting, and operating are

perfornmed in response to expirations of a periodic

timer. 2 224. The method of claim 19, wherein the

comuni cation networks conprise Public Land Mobile

Net wor ks (PLMNs). 25. The nethod of claim19, wherein

t he communi cati on networks are operative in accordance

with G obal Systens for Mbile Comruni cations (GSM. 2
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