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DATA- CAPABLE NETWORK PRI ORI TI ZATI ON W TH REDUCED

DELAYS | N DATA SERVI CE BACKGROUND Fi el d of the
waewhneesyy The present application rel ates gePer/ahbon4/001951

to nobile stations and network sel ecti on net hods

enpl oyed thereby. Description of the Related Art A

nobi | e conmuni cati on device, such as a cellular nobile

station, may be capabl e of maki ng and receiving

t el ephone calls and/or sending and receiving data over

a Wrel ess i j j able to
o e s W

avail able wthin its geographic coverage area. After
registering with the sel ected network, the nobile
station operates in an idle node where it "canps-on" a
particul ar wirel ess conmuni cati on channel of the
network to nonitor for calls or nmessages. "Network
selection"” is the partiggtgﬂﬂggg@3§s performed by the
~nmobile station for selecting the one conmunication
Fieidofnibe [ echnadogsh whi ch to regi ster and oper ate.

Cel Lyl ar tel ephony operati on _and network, sel ection )
sohabeBreshl FBLCHERCEates seralRia b S ations e peerk slection
metitAE cBPYSLD thdgppehavi or of cel lular nobile stations
and associ ated systens. One wel |l -known cel |l ul ar
standard is the G obal Systemfor Mobile
De nouni %%J S standard. GSM 03. 22/ Eur opean
Institute (ETSI) Techni cal
Speai hbbidé camiiSdtickvR30suchas AicAalar 2RBAE kiafah, ALY be capable
(TS) 23.122 fromthe 3rd Generation Partnership
of paking @nd reasppng tedgphone palls andfozsenling anbirecdlyingabtmever s wireless

i ny. at | f.cel]ul.ar er at.i on_and
001%21 V\}glfnl?&lségg%c{glﬁo ntﬁ%]eeéte% _goé%rr%n Os{h&séstglgirggbl o%agon selects and
regi¥eds withsdn@tofarplix@igvefcoatimidicaiior @R tviditlls HvARNBard BV MRS within its
various regions and countries to maintain coverage
2eqgT DRI A UREAZR 175 ep Betriegisicaing gvith iheiseleptgd metwork, the mobile station
il t ) [apd |y .purpose of . .
Op%/gr}gévingil\%g\{@%n ?%Jg@s? t el e%%odﬁe selfl\ﬁ%@g.uléll{]g’élférqsgncg‘%l,lmcauon
chaaneiohl the sdtabilon pemitor e cutlsvarr kessapact NBtwyk selection” is the
i.niitially scapni n&@to identify all_ available

partiEHAR oG4  REAORBERY i WIODHE #4108 1or, elentingi the ose remagmication

tRbAAhrdeeh :deS o I;£i ed by a unique Mbile
neCountry cgﬁga§%@%§“§§é&ﬂ@§%¥% Net wor k Code (MNC) pair.
| f CéléuliotebepRohy iopedation aivb hictveorhledelentibn (stRIMY) arordocumented in

ojre_networ k" of . . .
stan&arcigespec&icatlons 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) Technical Specification (TS) 100 930, Technical Specification (TS) 23.122 from
the 3" Generation Partnership Project (3GPP), and other related standards documents
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
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the nobile station is available, the nobile station

will ordinarily select and operate with the hone
wmeiodosd630 | f the HPLMN i s unavail abl e, the nobP¢ECA2004/001951

station wll ordinarily select and operate with the

co ni i net.wor. g t he hi ghest. priorit
NefREF o cbt HEEho PRITRTIS 1 BPoBuPRsaRorvidhha Aeniighs ¢dephone
serdic@t i on. There may be several preferred network |ists,
commonly referred to as Preferred PLMN Iists (PPLWN
i s'tfsa)ittlcmaby,eadmobilaststims peifdrers detieorki selectib bl eni¢idlijcanning to
nobi | e. st.ati on. .For. .exanpl e, the PPLMN
def 0 i S i SR PSR I B 4 PRCRRECERE PPENRGP arca. Bach

netlvbilis @deilmﬁed 8p errﬁ,tcﬁfe SCEES @édr@@ CRMNIES ﬁfchbtb%né Nekwork Code

The above-describ network selection nethod iIs
(MNEpeinl g thefféqmeaubltp b@daMObléﬁuNQWmTk cSHPhMMbmk‘ ‘home network” of

n_net As, an nati v.

the Fiordf b Buaiaio it st SPh Wl ot pescdich ang gpérate with

the MBehRPRY ITH B HPLMN ﬁﬁm@b&lﬂabk? tHeOmHBM@htion wal &Qﬁnanly select
froma plurality of |isted available networks which

anda@tzsra,tﬁ szthl thed¢qmnayleetmmn¢twerknbmne titelrigbest prlorigy in a preferred

ti,on net wor k ect t ho be referr
neef RSB R e o B B B e R £t hyeferred
net@ oMK Q:@fﬂnﬂfhlﬁ SMEHES toMkd Bﬂ&fe?feﬁ TNt (PN Hﬁﬁ)e stored on a
servi ces such as wireless e-mil, Internet access,

Subgeniher ddenjigy doduls €INDrsard af therymebils st@tlcmar Eoragrdmpds, ehe PPLMN
th
is QR gt Uk BRI PELIR I AN conmoed

PPIVINT(@-BPLNMNYdizar dance with General Packet Radio
Service (GPRS).. GPRS is a packet-based comruni cation

pr okhscaoverieseriftsd] etwprk sepdionnrethad i eomuReHy gatretsio as an
“aufoﬁla%@” %%R}E'o&nglé’cﬁgﬁ'tﬁtgtﬂ?& hrgyglla ?te\%gt@eet‘?) thi is tautomatlc selection

conmuni cati on networ n order to recei
methed vancesl-user ofl e moﬂPRSaﬁap aialyé)el’lﬁbwdé& withhthe rabititl @0 manually

tion fir forns "GPRS atta and .provi des
RETTENIEN ST TR .
mote’ 8LBSS ABBSventital %%@;%@lel%lgﬂlx ﬁg&%ﬁ(ﬁ Sngas)l‘“gg rreferred to as a

i nclude both the I nternation

“manddﬁmletw;orkalbcsto)nmcth%cket Tenporary Mbile Subscri ber
a.communi cat.i on

PTl\/Bl . Whi d f
ﬁ%&‘? e Bicaer %V'rl?egt%?t){ arg {goyny Brqdtats: sgrviens such as
w1re|,l§>@M/ Iﬁa?ﬂ_'\int\é'r'ﬁ@% Qkcd¥s! RRb11 M B tef’égﬁ@)ﬁ}t a?@béé%ﬁnﬂ% g‘lolr§ and more

station user or subscriber. After tadhing to
popnlet.wdn kadditivn teoéperaingt it acmnrdtmd watht @&M farovcaset ddiéphohy, these

"Packet Data Pratoco tex PDP .
motls SRS ¥, ket Th G ferdbicsovitt rare! Pagky R Sentice (GPRS).
GPRS Y 'acgackfat—ﬁaté@d réBHirﬂnﬁu@a"tl@h'p?Btochhﬁ)r RRBLikO Hafts #afQllows data
allocates an | P address for the nobile station so that

packets {salek sand andmedsiveddhraugh avigdess ¢onumuicatian mthodr eln order to
recei‘{l'élt,ﬂa-i\{ao%ivih%é nodueggr (tj,Pﬁ§ capa%(fl net\(z:v%H{a ?he mog]fe statton first performs a

“GPRS attach” and provides its identification code and availability to the wireless
network. For GSM/GPRS, this code could include both the International Mobile
Subscriber Identity (IMSI) or Packet Temporary Mobile Subscriber Identity (PTMSI),
which identify a communication network account or subscription, and a Mobile Station

ISDN/PSTN Number MSISDN, which identifies the mobile station user or subscriber.
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have the appropriate conmuni cati on servi ces supported
and nade avail abl e by the communi cati on network that

WO 2005948581 stered with., ldeally, all comuni cap¢DaA2004/001951
net wor ks around the world shoul d be connected through

oam reenents, and ort and make avai abl e all
Aﬂﬁm@ta&ﬂgeégéhﬁnwﬁa% ta me@ﬁ%ﬁﬁl%wﬁgﬁt%tw@ ]t“i%afi Racket Data
t i 51 C f i BR;
ProfiRL UDP BHIAR, PcPIBE B Ref e i dlihs pbfht BRAE(APED and home
servieg nbihe nmib&leatapmnt iThe PP contexrt also atlocatessar WP azkire(se f@r.thamobile
dat a go n| catla&[hserw ce) available to a nobile
Staté"_cnastolt # Fpaeletscandesoniayrittedar tial Iy nitigated in a
91 ViRNodeY & 8 at%rﬁﬁ?/ a%sllpfehﬁ&? HBY RiGtaSE) né%l@"’ mobile. stations must
communi cat | oh networ ks from which the e statio
havm&lesqjmcpriatér rcadinhiraeaion nsdrwoesk ssmioem:dl ol m:aacdhna‘cmﬂsable by the

M servi ce oweve ake 1 nto .
cory RS Rl S PBFIeE, Yot 1OE o0 sPyreisicaiengretworks
arotti e GRAILALERIYQRBnSERM EFsth kbarhihg a gﬁ;@m%h@n lpP8rt and make

process. That is, traditional netwdrk selection
avaﬂdﬂh all qoeedifigrent typies of eomingmicati@ntervices that aampbﬂcu btatiorais capable

e e C ni cati on network. be s
of Ayt B L ot Bone Solrisatdn Ao & Sk e or cannot
malfey pSEL@Eat cAnMARTERINICREVi6d d@%%zkcdrﬁ%hnfé@ﬁbr%&%‘cébea\%ﬂable to
acceptable VOi ce service but not a data service, €éven

a mohideighatiamotThés probitequanay benprrastli matigatednist svghvencwbrge area, as

i.de both th d
tmer Y st el it romEN il Tt pfine G mpy select
rmbrﬂa@mshatnem&kt RRlction echAiqi® for GIMIseREaE, hewdFeaVdd ot take
the end-user with a data conmuni cation ser Vi ce (e.g.
1ntom9n§1gg1[a§01@ thepavailgenifs: @%(ytheq Wrﬂg(pst (ecgy |da‘qa cognmunication services) in
its cfép Eﬁfn%%l‘ﬁgl g(gése Rz“hgﬁrs gtr@wﬁﬁ) ?Aetwo %ele c}ﬁ tfgol%'ggl[le‘ss are voice-

servidtdceniv. t A8di fesolnadn hatsuate @C@lﬁlﬁﬁﬁlbﬂfbﬂt Mﬁﬂﬂﬂﬁyf&r selected by
t hese nohile stations would involve prioritizing, the
suck gloaEe FigHoRT Kpareaemalsadmobels sirtiam swyisslicheeaprmsicpioynetwork

that?aﬁ?oﬁ&g bn YR f?abg@wlc@ géeo&% Kt 6t gaatﬁwm o lbuBh another
rm ne

edure e station nay have to
adeqlthaﬁi het a\mulabll@tnet\hﬁkdﬁ)hhl mevide both ﬂleatbﬁcwadﬂdythm& service. Such
avai ] abl e by the cq ni cati Q etwork. Mor
tradpiiong 813?1‘&??1}/ is twéeﬂ%fq eesBgc! B’o %rnm@ége astai@aa ctbgt prsr pgmarily

1nteﬁ(ge:d\?\t8§5§§\yl V\ﬁ é"ﬂ‘ldcﬁbeWthbaedﬁ&% cgﬁm? Eéeljvf:?g é?.%ébgﬁable e-mail

ata service 1s denied,
devisegt opartiedler, adSPRIEAFM-eapable ejtectk is awse prefetelsly for thase mobile
i.ch are, associated with different

StathE%\g‘Gﬁgrq(gw Ly PERVodkhi al . Depending on the reject
COY petkd? &R Mok Gradiitifnh PRetWoYK {8tEoh YectiB due YBE tHesd fnoﬁﬁé( stations

request the data service again, a timer expires,
wouhdtimmle phenig@sg the s¢lbadionsed daiy@hmlet hempxwmatl(nmﬁlﬁetv&)rks (e.g.

t.he evi c I he ndusri not, . .
Iy e eta e roryS (€ GMiolR ek SPaiegire Beghotyigetation may
havdTBbideRnBiRt WRBhES of Fbof kigd dhid Rri&d ¢ ﬁéﬁlall% li&%adléSﬁraﬂ%lbl by the

not be aware of the data service unavail [Tty and
compraypiqatipn network. More particularly, the mobile station makes a request for a data
service which may be accepted or denied by the network. When data service is denied, the
mobile station receives different “reject cause codes” from the network which are

associated with different reasons for service denial. Depending on the feject code, the
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recei ve inportant push data in a tinely fashion (e.qg.
pushed e-nmai|l nessages). In a related problem if the

wW@RRS0ss8@ch or a Routing Area Update (RAU) atPE@mpa2G08/001951
not successful with the network (e.g. no network

moyp RGO inaY hiiF Car bEHlLivaRY LSk Biedstserves hisin. tmgeexpires,
oS R B 8 O 4L VL . 10
endnusst isploh veewing def displeypofithe GRIB eBéatiogi(s.pethe diiots leastationrid carried
in § 585k e 156 A ondtIRe AP o o e Sedices pnap allabiibhancs may no
S AREL  EpREy AE e

s peli & ietried problem, GBthREIRRS ettAcha8 2 Rhsingefran Updute! (RATDS attempt
t

. 13302 is.,12.m,nutes |f one is no rovided by the L
is DQ RS L A O SHs1SP B8 ESETCGh TP iR Ty Te el festejection
codb))€he/Alo¥Re E@iok cbRIec® Péé&ém?ﬁ%?h% @ ¥ivk '@ EYOliKihe GPRS
or, if one is not provided by the ne vvorlk, tiTrzes a
attagle pa AU \eéiempt coynterr is\grerser dwe or teheal ab riivey thehmobile station must

) i ner - g.set to up to four (4) hours. .,
SR IR S T IR e
TinReBYOZ &5 s@qaiavalid tdkeh Miom (GIM1id30R 19X Rini &Sis dage jodic location

apparent, this maHv1 cause substantial data dell a I%e. g.
updafe|tayar | Sperees AGHT speciisstion4. 08¢ basnd 999 Fsgm 3GPP specification

' naby. | i f twprk .
2 GEFALAL O A 8 e P e b
netviakj Thes)chemobile staBorPéidafaridy foceiPbdMBRYuE Her BHESEND over-the-air

pplication describes nethods and apparatus for

by @éll@&‘wrhg% it esrimnetapiosifed doheknatworks atiliges adefavtt value. If
i Gat.i [ - £ or I.l.e station,.lLn

PV TR AR A8k APRL G 5 Gb s, e
mobiie sidtien i¢ adtiabte toatteahpn fdr{GPRESeroicedaiath GRITINIB itigak 3302 expires.

net wor ks, whi ch support a voi ce conmuni cation service
As gpparent, dhis masheause substangal data delayn e srolsiaye is regeivpg “pushed” e-
mail &R Eds) €S which of the identified comunication

net wor ks make a data conmmuni cati on service avail abl e

f oAccomingbyyithere $¢ atdsolting Tieed farlnietveork selettivn tb@Bds and apparatus

sel ects ag&j regi ste with a communi cati on network
that pyerpome the etﬁﬁgg%? 8%3‘5@5‘08%3?3 conmuni cati on service

avai |l abl e over a network that fails to nake the data

conmuni cati on service avail able. Preferably, the

met hod i s perfornmed i ncORAMARY with the creation of
In this case,

onzhor mor e rilor'.tizgd n tvvor% | jsts. .

t he froBiTE" s BT BGHO_sST3GHESa E;?Aér apdlj epRargfu§ nfop peelecting a
comifuhiRblidh A8EV R LWAIrbvilib Thel® RofeOlRRLGRAS AN RELYOES a mobile

.that nakes the voice and data conmmunication service

statieivai Inagsineral,ca $aanningroparationtisi perferniedrbynthieunotilet statiorcioeislentify
one <[.)1rortn'oreI Sority nl'%é{t‘i:"orht ﬁet&gflﬁvv%ibh ts@pepo?toansoigg Eg\l?nrnll(m{c%tion service in a
geographic coverage area. The mobile station identifies which of the identified
communication networks make a data communication service available for the mobile
station. The mobile station then selects and registers with a communication network that
makes the voice and data communication service available over a network that fails to

make the data communication service available. Preferably, the method is performed in
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mai nt ai ned as the highest priority network for
communi cation with the nobile station. Specifically,
wo edaoess3del ays in data service offered by dateeTapabheoost
networks are provided One illustrative method
I ncl udes, t recei vi and storin
corlgBtigt i i sFCrP o om i o iszed pBlV B st Rl gase, the
mobDEBIAbE ésiBy 48 M‘é?rﬂﬁoﬁ‘l@}r inh8 pridritin& f?&%ﬂ@llsctttéta' ®thmunication
causi ng a requesi for data connectivity to be
netypeh tmé@stﬂiﬂd@gbﬁ e dajiar eineeninagionosdryicarayailable to it over a

cor AN FRRL bR nf VI Wt he! el Rt e hng network i

main@ahddenherighed tpﬁshﬁy ﬁe@&o&%ﬁc&ﬁ&mﬁfe&ﬁaﬁ Y¥th ft}?é thobil il statjon.
activati nﬂ a tiner based on a second tiner val ue

i s Presifiqagnredhesds dalass inidatar seveibe offeradcbyr dpteabpabie héterorks are
proé@@@f%}:@l‘%ﬁ%}aﬁ}%@%ﬁﬁu ﬁél?c u tlﬁzsa% St P&?}g&\éég‘e?afgg 1N memory a

ﬁrsﬂﬂﬁw WEe Whish id bicadeaskldasika d’h@ﬁé@é’ﬁﬂn&hﬁ&ﬁﬁéﬂ héig'o?k for use in the
gl obal, network i nterconnection; FIG is a block

mofalf‘agﬁaaﬂﬁl,ofalﬁmgo%.rwleéb farudate sonoertiydyi t@ebwmanmttsd athrough the
|
il Mopoid FoBbAb R ved, b7 48 ELRFEIT, SRR when

connﬁfmmtyg"am:tam{é fthé bedTbr toke rehtiempaedoleqadstdf@Atabbonnectivity fail,
lustrating a nobile station in a region where there

acu}éﬁ‘télgsae%% Pa%érﬁm secand e aelysrwhichis less thandhe ﬁrgﬁ (ager value;
dh
ond Hepaind 00, esihng R Hhdherls IE Wi @b IR Scpiration of the
timappl i cation; and FIGs. 8, 9, and 10 forma fl owchart
for manual network sel ection according to the present
appl i cati on. DETAI LED DESCRI PTI ON OF THE PREF_ERRED
EVBCDI MENTS MrihodRndpeRoRIGH ¥R 9R ARPINQS M NG
net wor k selectlon Dy a nobite co nrcatr o device are
d esRIGL besh bleck liagrannilkistratatyj aagiebazumemmﬁmercbmaul@ﬂ e

ess. nefwo i s avall ab in a given covera
ar b 2 fﬁ@ﬁf; gf“‘%@? t4 H@Lg? cquEiGatgn rﬂev’&ﬁl‘t’ f’]é) iga cellular
moﬁﬂersgu@ﬁs network that provides a data service (or the
"best™ serV|ces) over ones that do not is utilized.
Su EWGn2tih e ddockr diagrppl showin etwo GSMIAPR Sdextivosks dnklat mobile station

roam1 glbgg“; i n}baccor dance wth any suitabl e communication
0t are particularly applicable to advanced

Geﬂl%ah iPadidc fagiath PREAESR 4 HIBHE stARARhS fégﬁinl @here there are

statlons In this environnent, the method may pl ace
sevegalicomimupiestion apevorksef diffapmSypespabl e networ k over a

G 9?@% 5?6,8 58 form a flowchart for automatic network selection according to the

present application; and

FIGs. 8, 9, and 10 form a flowchart for manual network selection according to the

present application.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Methods and apparatus for performing network selection by a mobile

communication device are described herein. In situations where more than one wireless

network is available in a given coverage area, a method of selecting or assigning priority
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for Mbile Communications (GSM only capabl e network.
Specifically, reduced delays in data service offered
whyodatsa3capabl e networks are provided. One  PCT/CA2004/001951

illustrative method includes the steps of receiving
luge whjch is

d t a first. tinmer
to £ Peah e Pl iabs & dele sBivid (PE e gﬁ“né@%ﬁfk) qF ones that do
notis @ititided. h@udl@ﬁéth‘l@dsg&ét Pﬁﬁbab%%&gleadervfc% P&{atedlﬂta%cordance
connectivity to be transmtted through t
witheanyosuitabnebmmanicetigpt stagdardebutege qrartlmlitnﬂyOa@hcable to advanced

Rkl B Sl ST B0 B BRI L e,

Ak 'a"GPRSIch
metslfgggﬁ? ft)l:é‘r:fée ?«r( p%ghtyeoxagefllééf Igsar@esglct le Hﬂ% | rggtlac} Global System

for Mghils: Camaiunie ptéctsi (GG M)ely cemablmrletwcrrb of requests f or

dat t|V|t fter. expiration_of the tinmer.

7 BN, A L R0 PaSTe  Bho e
pro¢idede Cine ANAL vé ﬁﬁtﬁ@dﬁh@iu@ers@hé@% éf‘}@&lwgﬁﬁMﬁm S a?g'ﬁlsmemory a

networks are shown as exanple wireless c
firshmgpyaae whish iy bresdcasted iy kwinalvancasm@sivhtion héterorkt fheuse in the

mof R RN efRiha iS58 Bie “PrsTivE oot Coptipiice dhiueh the
wirelé®y hétwdri ddl abemBage IRCRe¥al hRhb & BRIV Wﬁm@p‘%ﬁ{en data

1999. These two networks are now conmonh t hr dughout
COnpRRtVaLY fls; I*?é:‘;?é tho ABe Of mdre réagismptad mqms@/fmrdata avrescivity fail,
actlgﬁa’t%h Ve h %r % (ﬁits % slgcﬁ% r kS § hhleﬁgsgi ag-qth?] %rst leer value;
andl\zﬂabéatmgethé\ammlttlﬁ@l‘dﬁ)redjlstt&OfokSia&nébrﬁlhbtﬁxfit}gﬁﬂﬁ* é&hﬂn@ﬂon of the

(3G networks |ike Enhanced Data-rates for { obal
timety o] utj on (EDGE) and Universal Mbbil e

Tel\@ﬁﬁrfgfé%n%é“n'ogﬂl% tle?fﬁ é)&é{“ég r%)e of ﬁ%r@%%ﬁlcynnect around the

devel opnent Ive
worhietanordescribied. 14GSNG ,and 2GPRS ﬁﬂdfog{sggfg m24 RL example wireless
conbi ned net 2, 4, 8 12, 1 shown
COmMINICANIOR RETVHRIKE- t T Vel neioraknomys anGSPbisithe plder pomponent and
has gie\éﬁ Mva AL Findd WHut h@é? White QEPI@” g cga\/lc or%nt that has been
M GPRS networ ks. Each networK operator na
Comfblmdmrl aferlarddwph L83V ¢ hbs bkeai svhidatde anlyt smwhamw t198hodhedse two
urchase and i Iemet CGPRS f tionality gnto_an
et SR A W CNPRER (P KERowh e St sibancthaye apm of thecianesidsployment
rate®of an{PRRRL aamﬁ*ahﬁa H&beh& sE&d e &Eﬂﬂngﬂtvoﬁ:%t ﬁ{dadgt'av orks also
country and be faced with netwo at support either
IHCI@\AHQdQET}I GodecDivisiore MGHME GRRSss (TN ) nestwik sind thlrd-generatlon

(o} BEAFEF i TSR Rl A RS0 Bt S U dmvers

Motﬁrearsléa;gnﬂmrnédﬁ%ﬁ& BofsmPaIVESY, dﬁﬁfeim fifder '&le‘%]éi&%iﬁéh@ho"m
separat e physical networks in FI'G Irteen
M\d{) (o ,fﬁh@l@ asNfive GSM only networks 10 14, 16, 22, 26 and eight
GSM/GPRS combined networks 2, 4, 8, 12, 18, 20, 24, 28, shown in various parts of the

world. At any point in time, a given country might have one or more GSM and/or

GSM/GPRS networks. Each network operator makes financial and practical decisions as
to when it should purchase and implement GPRS functionality onto an existing GSM
network. Therefore, a user of a GSM phone or a GPRS capable mobile station might enter
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and ei ght GSM GPRS) interconnect to forma total of
four networks - three GSM GPRS networks 1, 2, and N,
W@ s 0#8831GSM network 1. A GSM net wor k coul d coPGBCA204/001951
one or nore ot her GSM net wor ks, one or nore GSM GPRS
vvorkfc, h. AGSI\/!GPSnetvvork could simlarly
2 SV ROLpTrYiaae b&t gsd wedhymepresks, thahspmeort eithar (e¥Moemdg or gpmbined
GSRPEPRGPRS/ GSM net wor ks and GSM net wor ks. Networks in
Canada, shown as GSM GPRS1 2 and GSM GPRS2 4,
r esﬁh@slel natWyrks cinepderhenti inter Gl GRRS to 18acneth &M sdfport roaming
shown .the USA. GSM S2 4 al so, connects with
betpesh °3 a‘%‘#&‘MuPRPrE ﬁp %@P‘éﬁﬂa@ﬁédmﬂﬁ&aﬂms between networks.

Altﬁ&i@h‘#ﬁb%ta's QBparitd Eh& dl‘lﬂgtﬁ%m%s @thtr}hé g@p&gé&;ﬁ tg%ﬁm {five GSM

al so connects wt
and&@@rG&M&'@BRSE 1rﬂ;&ﬁ“c¢1tneoﬁj@rfoﬁﬁ aaotal of fouraretworks — three GSM/GPRS
er.cqQnne (g Th se | n rconnectl ons form

netWH’@‘ Sgadi & ¢qunect to one or
moﬁeém&ec}smﬁet%mw bKS or ﬁ@r@GSRJWGP?{sGﬁ&beﬂ& 61'b6thS & GSM/GPRS

gi ven country or conmuni cation net coverage area
netwerkragyldemilapn bomeof with nthen GSM/] (E@Smdt\hoﬂm,eGSM lfmwerks or both

o35 TIA T ERE PR PN A5t W ores

2 afIGEROGPRSD Al fesERMvely GAMERRS OSIYGPKS1 %%@Mu@fiq shown in

avai l able for nobile stations to connect wt

the WAWHQSM/ GPRS2u4 also cenusgtsoridls GSMGHRI 1e8 shcax/m unﬂlesErlgﬂand area

via E&BEI 8 (g} t|’\{J’6ﬁné gﬂ{‘%r | ngéj‘%w‘ Erﬁ’gl %gﬁﬁﬂ Eamiﬂ\ég*\rg‘?ﬁﬂ GSMI 10

showavén tthe middldrere Baespaor Kothep Setivelks 16 Offrouzl @@t 'afé” similarly
of a particular network is currently performed by

mterﬁesmcéeds@samom rEifsvHtgrcomgséensdmm s basisoolfeaftic movement and

roal{lﬁlg%hg@& G0 pBhetiicL L e of arrival into the

urning now FIG 2, a block diagramis

shavna afiotdlecstationl @.ﬁerﬁmbglk/en sbwithyodr coimehichBorP A6twoYPoverage
of npbil e communi cati on device. Mbile station 115 is
afeap%télﬁaé’r bfapable hsomEGAHRE With oms Riere Hilclsss GROM oo GSM/GPRS

netwiiid ﬂgTd@&vE %@ﬁtan‘gq}o%?e apghid atﬂa]%ﬁéipr é;ﬂe)r 2 né)}ﬂﬁ, bere,are currently

capabilities ile station
fourc@ptelbor G3N/GBR 8§ aetworks dépdo widt dnd aivhidable forpudtdle s$atine i® connect

witt " NoPl, el AHOn 0t FiobieytAens B1ein dmalandagiih oty work
withdghePn R oA IR e H&GY hichile Atati éﬁ \9@ Hg‘@ﬁg}aﬁ@ from Ftrzhncg r{11§ht have

w rel esse-nmai|l deVice, a ¢ one W
two razstheagi nefworksatoi Seledt dsqma Sele@lonsel hrnae(mmﬂr n?eﬂwbﬂaim eurrently
ni cati,on exarrpl es. We

perf%bqﬁl bg’aaglglgﬁﬁcgﬁu %rapgorg],yag a opéﬁl tmgﬁg)yecelved 31gna1 at the time

of alt AN &abb@ﬂr it will incorporate a communi cation
subsystem 211, including both a receiver 212 and a

t r TeEHRg new R1EIG. & awblokk akiagsars deishownl of anpalhidart mokillke btation,

whidis Ve t%e 0P mobilf rcce)f 7 un1ca¥10n device. Mobile station 115 is preferably a

two-way wireless communication device having at least voice and data communication
capabilities. Mobile station 115 preferably has the capability to communicate with other
computer systems on the Internet. Depending on the exact functionality provided, the

mobile device may be referred to as a data messaging device, a two-way pager, a wireless
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embedded or internal, antenna el enents 216 and 218,
| ocal oscillators (LOs) 213, and a processing nodul e
wGeamkh/oes3@ di gital signal processor (DSP) 220.PEHCALG04/001951
be apparent to those skilled in the field of
conmuni cations, the particular design of the
e-medndayifee at Gedlilag a@gplgme rW1211 ﬂaw mcsswngi epeabilitics, upoireledselnternet
aon Qnmmunj Cﬁttla%n netV\(/:o Ui el device is intended
PPg"Gnet 4t'd E%?n“é&élﬁ-ﬁ?ée ﬁ%B‘FF’éa‘ER &ion 115 may
l nCWHéﬁe anEIBMIRL6AL i BN i§ UsmpRHeBr2dto-4RS1 gh8thuhRation, it will
operate within the Mbitex(tm nobile confrunication
Inceyperaiama pﬁ@nmoamm qubsystanbi 31d, daetding ckathon xsyeswmzlz and a

rk access re irements w
tran%ﬁéfger\(;?zﬁg gdlse%’mﬁ df Sgssogmge %mP?}EéltS cFOPR czrlgaor%opreferably
emexdidsd be intehal, hetelbd eletienanzi OIS 1661 W@thﬁorsn@;@§) 213, and a

station 115 is registered on the network usi ng
Progaspige anodids suchi asat figialtigtrd regsssss i(RSBY 240 t h\se\aﬂhbe apparent to

thoggoﬁéﬂlle% fit ﬁ%'ﬁ%ﬁ]d of ? rgﬁi%tc 3an0{ e Sparth %\i\ﬁv elsi‘gll}s ?tﬂ%commumcatlon

access IS assoCl a a SU CH

subsyabinh 215 kall be degeidentAifoh e &ﬁbﬂnhmc@ﬁcﬂi hetWofkRrehieh ehe device is
requires a subscriber identity nodule (SIM card in

intepglefb fo ©8cBfer APk eBAmBleGIRIIGet ik |1 Snmayoumclude e ppmmunication
subsYsidnf 31 f dfﬁgrﬁéaﬁgl Jﬂépité ithiPth théx'rM Ql?gbﬂ%eco{r ur}fcatmn system,

uncti ona or non-ne mor conmmuni catl on
the DaradwcoTH’smOme ousichumisationggbtey, veg GIPRSCher%kt ions (if

anﬁ% such as "911" energenpcy calling
av ANFLHBHE 20955} TeqBBPIents il lizdso very d\ﬁP?qdlfkﬁeuRﬂﬁ’a@Ieé}’P%Of network
219Cafgo¥ #1YinO Eﬁ f\%ofbﬂgyﬁtdn%n%a {2 Vil rﬁ%ﬁﬁ}dgﬂg A4dtRAS115 is

over the networ i nterface
registoradnb \the ingtwak dsinga acarigies identificdtionvdnimberaasSthted avith each

can be insert nd r d. The SIMcard can have
o B S v B O e ) BiSited with 2
subééﬁBf:ﬂ BH & d}“mobﬂjéi‘ Batidh 4251 0R.GERS nSIHIR SHiRE tclji@xt%k(gk elgqulres a

i nformati on . The O-PPLMN, the U-PPLMN, an
subgcobpi iddetity andule( GSIM\)N)H(hm@rdm toiopktate oreg éiP\RESdna‘tworh t Wathout a

I RN T T .

comifftidatief MAIIMREKad Q@11Sds Bthlgnr hlré&tﬂlﬂc%"th relfl%&y %Qbﬁ @8 “911”
have been conplete nobi e 'station 115 may send

emergepey vellioanmayiibe avaibable byt anabilewsationhid Smetlivoe unazbi@ to carry out

b RN T TN e e

244 @semsrﬁfamyssuﬁnarqo Tgard-§16€i@itd/ which WSTM 6418 a8 bs i#eAbd and removed.
i fication,frequency down conversion, filtering,
The @&%d caie have snprOamatelh e4K ok mempnyl andh heldemangakeyl eonfiguration,
tadi gt
idenHEUER, B0 sl RlafL iR Pt o P D-EPLMEY. e RN,

and rthé efofladdsne PLANTIRPLOAN) Qe finifiely Gcei ®ddC frod® the SIM card 250.
nodul ati on. and decoding to be perforned in the DSP

Refezgtpe tp they PELMN dercinsiige w1 §P@fﬁélllﬁé aprly e bothathe @-PPEYIN and U-
PPLRAE Processed, including nodul ation and encoding for
exanpl e, by DSP 220 and input to
When required network registration or activation procedures have been completed,

mobile station 115 may send and receive communication signals over the network 219,
Signals received by antenna 216 through communication network 219 are input to receiver

212, which may perform such common receiver functions as signal amplification,

8
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transmtter 214 for digital to anal og conversion,
frequency up conversion, filtering, anplification and

WO e@aSI§6361 on over the communi cati on networ k 2BOT/CA2004/001951
antenna 218. DSP 220 not only processes communi cation
signals, but also provides for receiver and

frequeany §PVRaonEgpionofiltenmg; chammehsdectioneangathe dikeppid imdthe example

I caty sjgnal s i [\V 12 and~transmtter .
sys SRR B R 2o § il PERD S 1800 AURisBRETbh b received
sig@liallow® e borBh BR cbinfithidatibh @FRbEsUch aP3EmdddlatidPRid &coding

station 115 preferably includes a m croprocessor 238
to b peHoreat ibthe DSE rdnla gpslanmamenfsignus thebe deansmitted are

' j .1 0 | el udi-ng at I east t nd, .
A e L S R
trar3aiien 2 tatfoo nligitd Sty S ireilo dgﬂ t3nveMion, OREQERSS Qlp 23Bvedion) filtering,
interacts with further device subsystens such as the
ampfitigsfigqy apd Aransmissipnnyasrthe Pommunigation netwerks2 i fisr gntenna 218.

’ T . _ 0 i _

DS 3003y PTG BB bl AIMBLH et an

tramsinittarpioatrel. 2B, exanpliy the gageapdirtioicomtu@icitisn Bipyskdireceiver
240 and an devi ce su@?systems gener al |

t her
2124and &43%%%%13%4??3’ g@ rAdapity Y]@O%‘m;ws'fhé%hs?%ma’qi% gain control
alg(\%ﬁﬁns%nﬁﬁ eﬂfeﬁ‘iﬁ?ﬁ’}i’ﬁo?at ion-related functions,
S

ereas ot her subsystens may provide "resident" or
on-Mebilg stafiomdfl b qmeferabibt aloludes aaniergubspsireds, whith ltoasols the

keyboard 232 and di splay 222, for_exanple, may be used
ovealy ORBEHPE B iimtieats ok oeraagon UHBEBRsncliding aisleast data and
voi®Nt &JhfniRatics! MRSSAIPrHOS HraRsH §<§n§ﬂnﬁ¥ én asubsxsécem 211.

_conmuni cat i on networ k, and devi ce-re ent functio
Micseprhceasora2 38adlssuingerants with tfargher ldesice s@ypgstatis sycts yssthe misplay 222,

tasf RS 22 et pGr Soghey BNk suihmmytgatue O)
sub¥\Rieedl PR seASlt fA€ 286, Reybbad- o1l )épé@t@PQM,(MplﬁﬁedZ?aPh a short-

simlar storage el ement (not shown). Those skille
rangeh gommumgatipng pisbexstem 240hand t iny oferadéviee sybsystems generally

speci fi evi ce applications, or parts thereof, nmay be
deslggﬁﬁ%ﬁsa%#y | oaded into a volatile nmenory such as RAM
22@onkRe @i ¥Rd sayyBkAIsC didvaD sl BTl 2 gs_eﬁfpﬁﬁ SeorRAusicAiSlrelated
i

in RAM 226. M croprocessor 238, in addition to its ]
funchigas.avhergas péhesnsubgyitemopmeay provide dtssideniiapt en-device functions.

Cilinhd t LGAbL PN h il e
NotGHET Rl Bffer P B RGP 53 A Ralad g B ot may be
used dort both bagimtnitpts@tdlass fundibnbdhng a8 chesay data adsage for

voj ce conmuni cation applicatjions_ for, exa%e, wi ||
tranfBispIAN | Ve e PREFAIRIceHon Refipk. and dayiceresident dumgtiegs such as a

calcTBL 2%k iN9. A preferred software application may be
a personal 1 nformation manager
Operating system software used by the microprocessor 238 is preferably stored in a

persistent store such as flash memory 224, which may instead 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 applications, or parts thereof, may be
temporarily loaded into a volatile memory such as RAM 226. Received communication

signals may also be stored in RAM 226.
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(PIM application having the ability to organi ze and
manage data itens relating to the user of the nobile

w@r@siesicuch as, but not linmted to, e-mail, PaEl/€Azimg/001951
events, voice nmails, appointnents, and task itens.

Nat aII , _one qr nore npenory stores, would be
av atVlISI9PEOCEFSOF e Snoihj additionatol QPSW{UQ& §yistem efllthmna,g preferably

end®lesBxMRha s"oPcWé{1 @;@B?t%'ﬁy 'onalﬂ@{dogﬁ %ﬂr ecZ& predetermined set of

preferably have Ity to sen
applicetnens thata:oninel baistcalpemstions tinahuding dtdeadt data &ﬂ%ﬁiefo%ﬁamumcatlon
nbodi t he PI M data Ié{t ens ar seanl ess|

sDIF G ar o en g DSt che JRASA, 001 HoPHe Sationl &L during
maR§h¥Rfikg. 2 Apretéried sbfifa hiatR gx%é}pﬂe HZ)EIE al jnformation manager

correspondl ng data itens "stored or ass
(PIND Stpph@tlpu thevingylst ahilityFootdasize appiznagd dns itemy relhtsng &he user
f%}% d.onto the  nobile st EllSth ough the network
0 Shil Staes .S‘é?*yafi’/ttﬁf é’&biﬂ*tﬂ riPp ognatk gafegdamgyentsy 3gice mails,
a Hﬁ’x‘h%nt& | r
P O T, SRR gt BE i PRy hor B Mo ayailable
on lhAlm@E Stﬁ’tloprtefmlabteystqamf RIM dath litemst tSlueh Pidtapplicatioh would

th 238,
prefeP it AR sere SR R e R Geia iPle: G et sssatyork 219. In
a pilcdreddi @E@dhﬁl}z’ntofhetm demiiemsand sé‘%ﬂeﬁ[}pﬂﬁ%??t@@ €&8nized and

on-devi ce functions, conmunication-r el at unctions,
updgtedpyigrthe pdrelesx an@rogk 248 cwitle theommbids statioronser’s correspondlng data

T L I RS e L R

loadeﬂlditﬂo tHeemowild stetisd a15 etodghbthe nBtvwhork 3118, &Qﬁﬁ&’lﬁh&alyd)%ﬁbsystem
a received signal such as a text nessage or

228p§‘§,}‘@1 9Fin YA Fhartirngse crppbBisatiansbypbsystene Sthuori atazt oﬂnnr suitable
L NN T —

(notf shovm)tfputexédmtlbheb}dtlﬁpin&yoﬁaé’ess&r 238, t gubRtfiekfiltyt & Sfplication
xiliary 1/0O device 228. A user of nobile station 115

instajlation inGseasshisEnetianalityiofithe derdee and @ﬁﬁprovn@s@&gggedf @r-device
; I bl
ﬁmc%ﬁél%. Lgﬁ&aﬂlan-rgﬁtela%ﬁ(g@ég a{)r%§%0f V‘%Hel &3 @ s«:{culeer goml)ﬁumcatlon

conp | et nuneri ¢
applk@jdpasg ma)n emab]eu mbictromlc%dsrhdniei‘ne dfmzr&ngbﬁsé 32%2 oﬂilﬁ* sucél financial
Si i ar evi ce uch conpose
tran?alcﬁ uqup%ﬁgmqbglgatagg%,l 1% comuni cati on

netNgrdatd mrﬁhﬁ%cﬁhﬁl W%&%&gglgﬁgpﬁ%ﬁtﬁ@ g s §%r web

in portions 2 of flash nenory
page dowmload aill b proeessadayt the penaminicatioh sobdyistern 31 htihd ihput to the

. 115 | Lo | ar., t d | | d
micrSpReERaE P GELBh PHFIALY B LpBRErssalbe AR EN popuput t
the diSB1ERDSI Gy SdiemanPsly 9o BE aGﬁﬁﬁlyj‘l?@ QePite 3281 99&%&%@ station

Al'ter natlve voi ce or audio O su syst ens, such

115 pay @ésommpag%dat@ toms swdh a5 ensylghesygentiyr eadampldq asmg the keyboard
h voi ce oy

232, V\glgll lglsspraﬁeézqug atnclég{plﬁg al:gaﬁt n l#yﬁe@é%ﬁ%@p@e -type keypad, in

conjunction with the display 222 and possibly an auxiliary /O device 228. Such
composed items may then be transmitted over a communication network through the
communication subsystem 211, and stored in portions 251 of flash memory 224.

For voice communications, overall operation of mobile station 115 is similar,

except that received signals would preferably be output to a speaker 234 and signals for

10
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primarily through the speaker 234, display 222 may

al so be used to provide an indication of the identity
w@b00s/0¢saBd i Ng party, the duration of a voice cBECT/CAZN04/001951

ot her voice call related information for exanple.

Ser.i al por 30 in F 2 woul d normal ly be. .
“aﬁsﬁﬁfsé%ﬁ’f’&@ ‘i?f‘n g%Peﬁ’éFi gﬁaﬂ MRTERRORE 2385 éé@mtl‘(epmye oy padio /O

bh ' rmuda ; ' jon.with.a user's
USRI SBEiRb 9ol UG reB WY AcFAbh ORaYiale) % {HiiEmButed on

mobite gflptibm dab. dl&lsﬂilalghcmiqmo;me adio Slmialh au@ﬁa is ﬁl%@ermyﬂa‘élcomplished
.en a user tq set preferepces through an external =

pritfey é_ﬁm_&sff B ks 92_2610 FRIAY %ﬁ TR cPLsRoRA ece e ereyiden indication

of haRadtiky bi @%a@ifngg%%ﬁle%tﬁ‘ﬁﬁ ofld Void¥ CQ{I{%@e&é? aﬁige% call related

. informdation or s re downl oads to no
informgtion fsrexample. t hr ough a wirel ess conmuni cati on

netywor k. The alt e d | oa ath may for exanple o
be %@’é‘ﬁ PPH@I% ad ﬁ@%wﬁf@mﬁlﬁb%ﬁme@ﬁ@te@ dpjacpersonal digital
assibfano O@Aﬁtﬁerﬁ‘éﬁi@@%’cﬁ)ﬁuﬁm rﬂib@@gﬁ%ﬁg'{gzﬁtfogﬁsgv%ﬂ a user’s desktop

connection to thereby enable sec vic
compyifiattchewahmanbe desirablea hyteis o wptionat devion sompdisys t Suvh a port

2 S urther .optional co nent. which y .pr.ovide -
2502 4Pl S S5k SR O S B gBiEY o Sotvar
appliédioar idt wonidt &fend thed 8ﬁiaﬁ_ﬁ§ies W B ObiRe ?tqti{)’tgtl 115 hbg providing for

. .hecessarily be simlar devices. For exanp
infogmatians pie pethuaye fayvniasds ol enchilei stétioar IS ober dmnathrbugh a wireless

b | £ CAM an o) nents or
congRBRE B I b A0 ROMRAEPLR B Prranpipap wed o o
encryptivnikéycaito die ddvide thioligh ardintciefth@reSYSIt 878 AN connection to

%ev-r ces. FIG, 3 is a block diagram showi ng two
ther I’éﬁ?@%?%ﬂk%c%@u@cﬁw-l e station roam ng between
th { deni ct. i ron 115 .roam.n
Pl ing? APRBE RPN B1 34,08 BRSO componen
whidf map privide for camgemivation betioth IntdbileGtdtiow 18 SGANRffb¥nt systems
dnetm&éﬂ&ght handl e rgam ng, but with m nor
O GgY1FSe ced| Rpt JicegsRATApRS SWHBT Avdceset iayrqxamplaydhe Febsystem
240 Shad 11 t I LECE; I ta,.or _a
oSl 96BE 3k, HEBEL B8tk AL i g Lorhonets o
Blueébe’GhIMacrdrmnumwtimﬂnpmde td provarfongorhete o eithelisarlyPenabled

s trmbi I & station entering a given area or country can
Yt W% de¥IeES-GsM and GSM GPRS net wor ks t hrough speci al

RFFIGA R 261880 @hgiahf &odGhd RS GSIDEPRS ﬂé%\lv&?% ialgﬁl a%obgléa station

FIG 3 provides a quick reference summary escri
roamyagy betvecepr tems s RiGr Bsderfictand mgpbilel stationn$ h$ pearhiziowe@Ween two

OsMRERE T oke 12 30T et s ROl st ooty it Sulihto how a

GSMren§sicabbiksh el i fi
P Iy O SRREE I SRS 1 oo

combipedn¢tyiathiaguobiltattationethaesuppotiednly voidec olplAWM, or a combination
of voice and data will be treated similarly with respect to roaming between networks. A

mobile station entering a given area or country can detect the GSM and GSM/GPRS
networks through special RF radio channel interactions. The illustration of FIG. 3
provides a quick reference summary to describe how the process works. Roaming
relationships between operators are established mainly for billing issues. Special Inter

operator tariff (IoT) arrangements can be established between operators for GSM traffic

11
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and FPLMN lists within the nobile station SIM cards.
GSM GPRS Network 1 is the home network 120 for the

W@ s@s/0¢d63Dbi | e station 115. The hone net wor k POT/CAR®4/001951
user is referred to as the hone public |and nobile

net wor k (HPL and nohile stations registered within
onlyref Ghld giest GPRP draiig. nitds fhege TofationplipethabeargtreBected in the PPLMN

RN R SR Sl g Y1

ers on work, and to confirm hone

SUb&SM/GPRS Netwoilheis the hvme kistwodac0 firried @s oNRibBRE Kation 115.
pports a_range of services where each of the service

They biia chorkt BT tamaesrip referred £9 Redhe: Bomie qmblin Jandomokile network

Q- e ' ' . ect.i eneral |l v .
P S RORARES 0 ENEEA SESPRA Y Jy o e
locatiomtregistry (HERYi16€ HIBSLIO ibasal touepdy sibdctiberdios tHedodne network,

In FIG 3, one such service

ccess. Pai nt ne ( APN) . ]
andiAEQ RCIE R ) gﬁ%ﬁc%‘_&r% PR O GpFveeKs-169ch agraless merrksepports a
i | fQr, :
5B ST AR SRR 80, By,
not lagediosbasechgdrmebitore Bized cameptiansi ghaerallPQllowr grédierycapbeibit of data

have several seryices 105, 110 that they access._ The )
the QG R MDA, LA TBRSTSEAGS EURBASIer i 488 2lsnbgeess Point
i TGt he ' O. C . .
N e O Reo R Bieh M (AR hoflB Serce adlighe Too, as i
miglGeN tropiemagseormmeniehtiong service foc at given peypsifrigdbilkS@ations 115.
and e VLR (visitqr,location registry) 1585. .
Songiaobile stick J1" kel i Rl At RertiFh pravidir ¥90n op they might
havé SARFABEve8 20911 109RR thGlaeedsk. 120, it comunicates via

base station 145 back through network 120 to hone
s erkhecaaipr eomippaents 60 GSMEPRSD betveork t126 iincludd basesstation 145, the

ser i OGRS b PE BSEEERE e b Ph RS Sirbe ot (B0 140,
the BBIWNGES9 thod 335, e BER (HoR@ BchtoreRplishe) 150 Y e \|¢LR (visitor

regi on where honme network 120 is no l'onger avail abl e,
locafighregastespdfPon 115 scans for all avail abl e base

St ad | . V| L.ved, ..nor.ngl radi o freguenc
RSB gk SRS RS, B § (S EHEI ot nome
netwak U20g itsdonaduiibates sial e istgor 145 tyacn gh@ﬁgv @btwdrk 120 to home
signal, strength is open to a w . de range of settings. “
servigg Provider Kt Biies mrobilgstation il d rip leokingor corgrage sapacidly when
¥ . ' o
R B sERRY gL RSl Ay AR O LN . s e
user' roame g asothergdounty op adgiorHahenrediomd hét&ofl 820 issiogldaker available,
lL.evel . i ot es er]d;li al .to the systens _and net hods

mob&s&aﬂoszlol@rﬁéﬁ%ﬁ T 2y agiHe DAttt Eeans kY e repsefed) normally radio
ﬁeq%e?ﬁ??%gﬂ %%gﬁapﬁrern sPabld Q;é{dgl(e(sl t'[i‘lgﬁh:égan'i‘d,‘ it ifBRAdr§osd Hat ecting a

of” network or nmo
‘strong enough’ RF signal strength is open to a wide range of settings and interpretations.

As an example, the GSM standards specify that a signal strength of —85dBm or more
should be considered an appropriate level for a ‘strong enough’ signal. However, this
exact signal level is not essential to the systems and methods described herein, and other
values may be useful, depending upon the particular network, mobile station or type of

network or mobile station.
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12Those skilled in the art will appreciate that such

scanni ng processes have pre defined patterns. In a GSM
wWe00SPRS3Net wor k, for exanpl e, scanni ng oper at POREA2A108/001951

defined in the standards governing GSM nobile

stations. There is sone flexibility in the standards,

al |BWSﬁgskallqgismr thecarhayll apprasiaim that suph sPamingprogesses have pre-

oI VR pim, 8 GENST SPG REWHE of TR, Siaphiige operations are
definell ¥ tHNddardaedoveeimPGEMNs moBile bratishaf | Tiege issonaPfl@8bility in the

within nobile station 115. Once nobile station 115 has
stajdgeds; plloveigiausst 40 heveosesnel pertigingtiqhinsthe iselegiéanaef & getwork to be

usewr(])‘ggl {)% r%%sﬁ% uﬁ%&/o kglstne? V\gg s 2 r#]lflﬁ'feﬁ ﬁ'lgli_%ﬁ re. at1onsh1p

bet\ivbéii PLMNsmﬁ\b%rtIelﬁﬂediin {abRS within hebHt 8fatien3 15.t DAEEnRbHe station
types of PPLMN lists within the nobile station 15,

115n1@ﬂs(éd§ntlefwdcbawmrérﬂd”am@tmm ngivaglpwithimitsTagge, at turns to the
d
PPIES R ELTLAAE i BT LA I PSR i

Mo llinl @nséricnaNGPRS mdlile dtdtions, tﬁafekﬂréidﬁ@t}lﬂeb/blf PPEMWN]ists within
list which it uses to exclude certain networ

he gsbile statignd 15 pripedyiag QrPEEMN apdad&PPRMN as ﬁb@\m ik FIG. 2. The
usell &ﬂ{eﬁdh %' ”&1@1@?{1‘& 9n. ?raﬁti'lg rincP ucchﬁ%e gtajgle éu?lteﬁt time.
t e net wor can

er of thes i S case,
Sinp]laﬂjr emahille station [l 1Helsoheda |Fbrh1é®molﬂsMN (FPA.MNIplistr which Gnuses to

a mobile station.user, thro di al og box fo .
GXCQ‘JYEs fpiain ngvor cmeeﬂowemb&rw@ﬁ%m chapss thabnetpppiclocated during

[ I t
a scg%ﬁg o éraasﬁ dp&y ﬁ@c fgg éﬁtb %gtggtdaeﬂ}h%égm@ ﬁ°tla3§ dcfa%é thé Qﬁtwork can

prel%irayba&;tﬂhge mmdoimnespcwsd: o & kosfirmatioarhyen im®bide satidi easler through a

) to th t ent. illystrate aspects
aialflg b, Bl nle: G e R ot Codseliy 160 nar be
ap @PI@S‘hetth)rkshzﬁ@ Roftlly Bekel Rhrbigh @GPRsamuﬁgexaiaﬁge @RX) 160

found in th M st andar ds docunents dealing wth
andgtdmpdﬁrtG(ﬁﬁN 1r3éeamir1§74 £} h@%sa](lmomé ovith Rhm gxghange is described

herdi? 5/ B bxte el s PSR SPecdetr R AN hARE Frdher detpifg pf GRX

16Of1ﬁﬁy Be giparst So ftheyd dalskl & del Q&lﬁsarﬂd‘léaxp@llsé“ﬂe fédh@eindthe GSM
ghal is acquired, the radio protocol s informnobile

standnrds i dpquments deabing rrefhwsHRpOta £orbaaming: ae HeRR $ {dGPRespecification
3. 1?3 abilities of that network. Each network has a
gnature and a GPRS-capabl e base station has an

extWhele ehdbale dsdtine1 19 ekggihedsey phslohssd @Mﬂiﬂo%ﬂ ®lsithion, it
identify its data capabilities. Wthin a GSM GP

begina tavsek TomRF sigagls Jrogn hasgstations tbuer 7. e a(am@)l isagguized, the

TR 058 005 16 ALeESBIALE 8 RSl nd e

Capafb(ﬂmsoﬂ thahnetivogy, Baoh ektworklilpatesighdiarel atld @ GPREwapihle base
range of

station h%s an extended handshake protocol beyond the GSM protocol to identify its data

capabilities. Within a GSM/GPRS network there exists a mobile country code (MCC) and

a mobile network code (MNC) which contains a network assigned value and an access
technology number. The access technology number indicates the radio frequency range of

the network, i.e. 900 MHz, 1800 MHz, 1900 MHz, etc.
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the network, i.e. 900 MHz, 1800 MHz, 1900 MHz, etc.

13As nobile station 115 selects a network, it perforns
w@eoosasgeach” to the network and provides its PCT/CA2004/001951

identification code. For GSM GPRS, this code could

[ ncI ude both the International Mbile Subscriber

| deAs qblklsmpyl 146 salecrtp@mawﬂmbmréor&mg Bitand?’ to the network and

N e
IntérﬁﬂMnBSMﬂbﬂé fﬂabécri%} RlebkityWimvist) érdBipdringSMbbite BRNCHBer Identity

tation user or subscriber. If nmobile station 115 i1s

(TMSDeWﬁtqhﬁgemtfm omRURIgAtpNRAKOIKKACS O roT tsKberiptign hadea Mobile

Staﬂ&{l\/\or ! /%%@NWW&%\/IS@%&&? ’1detnEl?1 gﬂ?e ﬁ%hﬁ E?tlfnﬁ user or

subseHiger Iibbile vihtidh DI diRbipting tol 2@ach T lai‘neﬁ\%&&ﬁh&q{{ﬁl its home
network 120 to reference HLR 150 to determine if the

nety s kA0, siGhor neswork 129, thondke olber netwark Fshwilbuse the .QﬂqX network
160111%2@ ﬁle%ﬁg‘ﬁfp'ﬁ]o}{ ?Btht ﬁcp‘{;]ugnélté%ﬂg i ' ’ff’nts ILQIQS Q%BW% network 120 to

0 one S art procequre
refesérmie|HIER 1160 2o GHbinoint Y the bwistHpticexis erahd t Date tzél@ﬁéd Rlobile station

h { t wor k | d
118 Rdiigh i Gk GVl 190 avflviéng%a”%@”wiﬂg“‘féz%ﬁtﬂfﬁé’qmed in the art, thi

proSRARe Ryt £ GSHo R At ofi) cREEaE 2 i BRI the home and
visifingt watwbrkE P@Ié)llcb dret éxdugho ah(ﬁmaevs@r \M@lﬂlep Sedtotleirg Mter (MSC)
t hrough the |l ocal SGSN 132 in GSM GPRS network in
CompOnfRty- 2 125. The PDP context targets an APN and hone
ser Xfi&CatfheRing T@%e@@gkqggt %f)ll@kﬁﬁo@lﬂ?%ﬂfl%ﬁeﬁl@t {d open a Packet
address for nD ile station 115 so that R an
Dath Eratoenl SRDP) eahtext tehome rserdmeepwdmdmr IOBCﬁNugB ZhedlebaﬁcSGSN 132 in

' station 5 a n bi | stat|0n5
GPRGPRS dehiorkom, Galitof dash bEF BEP bosittiGractan (o 49 home
servié 1008 TRY PBPicofRkt 8R6AREIAR NI TP et %ﬁ’\ﬁ&ﬂﬁlelggtugrplﬁ so that
correspondi ng border GGSN 135 in honme network

IP paglats ey tansmatted i mu aithgedizgcipnaSGON 132 detetds mpbtlh etatlon 115 as

o i R0 L RO B U BB S GsR g o

to tt@%mxeadﬁﬁeéudﬁn Icab;e nekorie 1601854 Edrvespbidih C%%I%%GSN 135

is used. Between all base stations 145 and S
in hame metwprki A2@r f Ase meBépw@eﬁb@@sNhnssde@mm@BSN i 4maie by the

derk Bt R Py a0 R BT SRR S P

pr @Bachléiterfadelia the GSM/GPRECLetverkU dshel @@ iaeitifgarhich protocol is
(ioorder gat eways 135 and GRX network 160, the &
use

nBeivesi all .bgsmsgéféonsﬁﬂé ARG L 3 rik thepdb inferfagst Hagtween SGSN
130faﬁ{1 q](%g\l ngh Y@t’hg G?ﬁ?lﬁe?fa%ﬁv&ﬁb@al Lfsteg %tvﬁe%g S@ ??O and border

reac assum ng ave conmmon
GG tIMSr Between GGSN 140 and all service providers, the Gi interface is used, and
between border gateways 135 and GRX network 160, the Gp interface is used. From

GRX network 160, all other foreign network operators (FNO) systems 165 can be reached,

(I

assuming they have commonly linked GRX networks.
GSM network standards specify particular steps that mobile station 115 must
perform to select a base station 147 in GSM/GPRS network in country-2 125. First,

mobile station 115 must achieve a certain minimum level of signal strength with the base
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GSM networ k standards specify particul ar steps that
nmobi l e station 115 nust performto select a base

W@ r@bies3d47 in GSM GPRS network in country-2 B@BCA2004/001951
First, nobile station 115 nust achieve a certain

m ni mum | evel of signal strength with the base
statiofs t Qnpe signanteengthgis gstablished g the netvosks aasmateémth lsech base

t
sV e RRR H RA U PR AL LB o Blaion 15
usesrmblﬂml\s’Naﬁnldd?PIJl\IN lissesn ithies SAPLON ereneine RN 1& b@ﬁsﬁie@sﬂthe “best”

IMto term ne what it considers the "
netwelf echMogée siabign | 1d >sghgelsothe PREMNist do spee 1fpmqwi the newly

locitb@ hﬁ%rﬁseﬁafcfheg E %e%or&rkﬁ‘np@%mirmc@t e . rl#ﬁgﬂ? rllﬁ%bll statjon 115

es a network on t I'st
alscs t:]aickm thel FBLENS disicveddtsrniihe wHRIHVIEHVOSEs dro fdﬁcﬁfeﬁl NE any of the
|ch etworks are forbjdden, |f any of the ne

nel et THEE U5 REC15 00 dhe FRLVRG thepufRge Aoheprie s gscluded from any
furth&t Mﬁgﬁmﬁrcﬁ)efﬁi%hé{d khELOIR 2B Xn;It ek 8 tne ﬁ%ﬁf@%{kﬁnpob%le station

operati ons there are no matc es tot

1 15rmduy dteengitat salect S ofitg ratehﬂyr}lrtcated nsev@ks bazeé onkighblestrength.
nal strength.

net s based n Si
-y G, s P g e B s Reti 4 0P SAGORHE ER @ Where there are

e e
sev%'ﬁﬂ%éltt?'fﬂrekrsgbnftadlff@&hf) 3 ?31? Ffld? ?fm e%llaFiZe gttggiﬁl{ 2?}5 ?E%ﬁl a region

with foug nc@@rkﬂﬂw fZIhS ,f2380y Z%Bamh@nl@mt)asﬁ &tior 202, EZ5216 218. For

h h b 1
ot PR Fpe o aRe e Poeh DA P 12 ab Q36 5t simillr RE
strefgtB o i Idint 2 471ev2&§m0‘311§st&@&1 B19Tah@thatnoBilE @tﬁﬁ&rpl 15 recelves

fromthe point of view of nobile station 115, and
“strpmghenionght sighadn fions Lpeal dorwerk 52 Kb hgca Mdatgbrk 321 aJosal Network

s A AT SRR, 2o HEbVHELD 25 b ToAks i

and @b WO thesefildrkapzl kb2 25 £ GIRG oaBPRIN6rka ficht bho? (GHR¥Ecapable.
networ ks 220 and 225 are GSM onl networ ks that are

not>CPIRNg: tptis IPEcseACARPLgRtRY, i1 ordee fgyrmaelil station 115 to maximize
its c%/gﬁllhﬁ@st éslo ’mdl{]-ﬂQrE) %I‘ooﬁ%lf Bobil® lé’t,Ja i&n % ?t(# ﬁ%bl%llg bgl?h ﬁ%%l a}nél voice

Ies as

comsivalidation (sexvices); apﬁlliﬂlﬁd @éle&todiﬂa: @ifama @PRIS Wetvedtks 210 and 215. In
communi cation services), it should select one of the
conygpRans| SsHdrapsragion, mAbilostation] lc%wo@lﬁtcpmalre atigngtworks from which

rece%ﬂrﬁér ?Fo@ﬁg&%‘n C Bﬂﬂn‘ﬂﬂn Jré;ﬁuf@ﬁ%aﬁlafg leQJe arhd match them

net wo received'signals are a OvVe
againstrihertop-megy wietventk Sowrdaih thd PRDNIN) $iavethePPIMMNtS h lﬁﬁtﬂﬁy order,

LBt S H R, LR b S o
xaﬁﬁl%t if ]96/0811j ?\feh{/‘éﬂ('@%? fio ﬂeol‘ﬁ’gﬁéé? rk 'li@%djfl 2t§€ 'Pliay\)tﬁﬁtehst then

4, for exanple oca twor
mobiilie g’mdasn 1h&wist dankp et i nenwbﬂce mm!r Ithsq)rddeesrﬁgnnﬂas ke fact that

mobgls S8 113 Rl hore Pismterthls: THEShoiEs of hRGPENeRisih 228 Which
doe%tgc%u\?ﬁ?l‘g ﬁ'ﬁaﬁ SRRARiEatioh8 Cm&y ME &R ndtUiRhyNGE YRtk at for mobile
station 115.

To improve the capabilities of mobile station 115, the search for a better network

preferably takes other factors into consideration. Since mobile station 115 cannot

effectively communicate when signal strength is below a certain level, only network base
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does not support data communi cations, nay therefore
not always be optinmal for nobile station 115. To
WO pgso¥ss3d he capabilities of nobile station 11PCT/CA2004/001951

search for a better network preferably takes other
I,nto consi der ation. Since nobile station 115

StaE%?%L g‘{l%efsrt@é‘g i nough’c SHeRalsi ast ocalidn swhstantiplly tase degcnibed above.
Acgv\lﬁlﬁl‘é’ t8 oh€ ragﬁegﬂ%i}utgﬁ filven@SH ﬁaﬁeéag?rflg ng%gksl 84 8PRs networks,

stron signal's ar
areghdrs identified. | Ylohile diation il b& dnabihee detbanine Gitich bOtheNBentified data-

carRIBREESrS 19,5k S a8 A PSHFTiedI e rPcket, Woth e CSMIGTORS mobile
statich \W@Mdt%eﬂledﬁmg' Hl?csm!f@flo%he ?Tftaftfo 1598k cfhErg% to, engure that an

dat acapabl e net wor ks on a preferre
interesmmoetion, isgth aS/\,hlGithet\m{d iﬁPRS}PRJSIﬂeB;vcﬂk,aisl Dafatie ud Ghe home

be .t % PPLI\/I}IEI i st. .Mbi a i on 115 then checks to
netypk, FhespIgTy e Befwiotin onatherefratedolist. If no
inter@nnactfdRRS ﬂh@tMé‘net{V%ﬂ@‘ﬁ%h{ ﬁﬁl fn%t B)Pi%nﬁg dEtal %{)éﬁﬁé tﬁﬁtwork is

fromthis highest-priority data apa tvvor
aVaﬂﬁléﬁ,eﬂiﬁ@dehﬂ@t station hid c(mtmue&)tma'ytth@ idemntifitd elahecmpable networks

bl k
tha 36 40 b DR R H0RTE R bbbt R B RO 11y
t hefind ek itk aha ima e&ﬁieet 38h¥REKS 1 R@kﬁ En f}}gﬁ{iﬁ 'gt'ation 115

the preferred list until alink is fo
mayngsiyert ﬁ@trmmlpnal|rfetwwklsphktsorcaﬁa ben-flatardpaltianetorin ewth dse GSM

et station 115 may revert
nerp %, PReREHARo ke AR CL s BirPbnCSicstin e Lt ep ater
scalﬁﬁig/\mllk dsw&iapﬂﬁe ekl o irks %Stlféeﬁgﬁlebﬁéjcw%{’l@veThls omay be
Al ternatively, the network selection nethod m ght stop

partiguiagly deshiphip ﬂ@lea the dpsa-ganeblsatsteorks hare srd capabilitiks cctmpared to
e particul d b
o b RIEENATH TSI, U LSSl Bac i

honeampeerkdtHey naaynpnatiatabatpabt QbYW datiorS&HThe new network, for
circunstances, even jf a user cannot reach their hone

exampleyforaccess g nipmet Bblaggst e to better use the nobile
St {JrGRnPN 51?%0 154, Eie{ne WBI1 staliBh l%(%[%%yégs‘lgc%ces oI ategl(‘eeferred

I nt er net a ar ge. rrrng again
netvaylatlispin 1M foror whlal BPIED stonglssn ta0SEV fagd. emaﬂcg%vwﬁ&works

incliderthe CRNIRFRIS LBt it el 2112l b &ég%%%g|the GSM Local
Nethk¥o ks 412ﬁﬁ§1d22252 grc%&g e%%éple%?ﬁ&‘?aat% Qgg)( é\q-x

Net wor ks 3 and represen
nokf twbie ctatiabl bl5np¢rfm1ﬂssthe Irfetwiodi d:edaecﬂbﬁtmahodlﬁscnbed briefly

erf I.0B the n net hod descri bed
sbof it aisied Biah e pARRi Has Waeriarwermathmastetis shown
in FiQ! UOWEe the AH8H! Beht %oﬁl'aebé' %Et\eﬁag{‘ea %h&\éﬂm&l 'ﬂie%oﬁ« 1 210.
the tirst network that shoul tenpted |
Howewerabinpge Logal Networkol 210 does not have a GRX connectlon back to the home
PLMN 205, Local Network 2 215 will be tried next. Since this network does have a Gp

link 240 back to home PLMN 205 and home service provider 200, it will be selected by

mobile station 115. If Local Network 2 215, the last available data-capable network, did
not have a connection back to home PLMN 205, the first GSM network would be tried.
The first GSM network tried would be Local Network 3 220, and link 230 would be used
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However, since Local Network 1 210 does not have a GRX
connection back to the hone PLMN 205, Local Network 2

wQ@1®s5madeBo be tried next. Since this network dorGI/hax®4/a01951
Go link 240 back to home PLMN 205 and hone service

provider 200, it wll be selected nobi l e station
to ggmmupicateowih the (i kin Ahsti Bome W@MH s#0%imiveabi the user’s account

oIS gt A2 AR O

tr ihdano'ﬂkte a‘mtrostﬁméiﬁl\dmamm; khe fidve dhewwntksl 2@ 113¢ab0, 225 are not
) Ng%rk éP and 1ink 230 woul d be used 16to
inchaded o ithe; 0P REMN ]lif‘r‘ié’nHE‘Fbllerﬁt%t’r?é'tllﬁo mehippifationds mere difficult, as

th u I h ils
SN 58], SR M T TRMO T o bl 4o
memnt 2PdrorehdRAMEA6 (KIG.BE).G. 4, the new netvvorks 210,

215, 220, 225 are nQ i nclL.uded on. the O-PPLWN |ist on

o PG CPIIOR ¥y, tpsbuitphins 2 4-PEEMN i theoughrpseipes peeqiior “manual”
t L t ef f.-ect
e R £ M BT 5 LRI L Bl by e saion

115thae eR¥ard2R Gounly@r r2gion @herecid mivaszvalgnﬁle ob Ellnhﬂir @@erﬁg’chs from the
user, .or, "manual " net

ol AD B R o i R EL kv
are @l%ﬁ YORM bhahe "®IPPL /NSUAE | RNnd it m ?t §6 qﬂ?‘tﬁlec MHRSA M 15 may

region where it receives signals
con@ﬂﬁ:rethgmﬁg Herttsabltshénﬁlma sitwegionpoics tRds@ neﬂrlcﬁ'ks Hﬁ)ldamt(ﬁed the user

r ssu hat th
may? 8 o PR Hichaste Phichrebrork B PR &b dh Thp@SM standards
doctnieAh thissit reeRedBdhd &aﬁﬁﬁtﬂeﬁﬂ)rﬁ 1o1eBBn. CRASE ﬁférus&hﬁa@ deRected a
be usable. In this situation, once these networks are
netwarknitiis itded fermeonnselivityahackeo droomp tetwotlo 205 aod eifisubadsstul, it is
add go\’éﬁéﬁlslkfwou' dlike totry. In the GSM st andards
net wor k

ocunent’s I's is referred to as nanual

selTéetisen intéfficr (UTheo WsRE rhdmiab AbQHE delactialk %ﬁiﬁ bé b standard
is tried for connectivity back to hone network
dialegbpx, @ﬂ)l@qﬂéﬁe%@miﬂmg menp.coray other §lsplectionpodals avanieble It will
be %{%ﬁfeg’t 1) et'hggef glﬁgl f;h%glt %? ¥ atnﬁl%uﬂlé c#NO Le{ig 1Sn§ he network

capabilitizs IHynghomeémg) caphbllﬁy] yddihtlhﬁﬁg klringe |s@<ﬁi APPYGPRIC LS “GSM” beside
ilable. It wll be apparent to those skilled in the

cachaph thenBeVORE CLPICes, BT ha 8er. | #e rneler Rebedimesh ke user might be
presgxﬁtg(ﬁ%lkﬂ b (ﬁ%g@%éﬁ@:&&@ PRI Iilét&/&hﬁ ggl@{ztjﬁcteﬁé‘r’] gg%\%/id BYSGsm

besi de eac
NetwedrkiSetestiong” if hie thes@PRS hetwariat fhdesd bt the Abme lPl],MNI ser

mght b esente vvlthadlalog box _entitled "GPRS
Ne?‘{i%&"f’ ‘P«rié ccHeR Hhﬂ”s Figiatignecauidyinstegsh baauiggiaic, not requiring user
inter?EhtRML | 18MHc
. et he hone Pﬁlll\/kl él\fkle(%d 11?*3?8{9 ﬁg%\%ﬁ&t El?lslhgllﬁ ftegttﬁeeﬁe%}orks that
suppodb8iMi andttbosst that Sappmrtr@SWGPinSt andesgpdraies theus@rtypes of networks.
The GSM-only networks are placed on a Discouraged PLMN list (DPLMN) and are only

tried after all the GSM/GPRS networks have been tried and failed. The only failure

mentioned thus far was around the inability to reach home PLMN 205. Other failures
could include: (1) PLMN not allowed; (2) roaming not allowed in this local area; (3)

GPRS not allowed; or (4) home network rejection. These errors and others might cause
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intervention h such a nethod, nobile station 5
preferably identifies the networks that support GSM
w@pwsoss3e t hat support GSM GPRS and separ at eSPCTIEAROAG/001951
types of networks. The GSMonly networks are placed on
a Discouraged PLWN list (DPLMN) and are only tried
the giptveqrk 4 be plasedosnie iR MR ok sietveark link does notedemrtd be working

nly failure nmentioned thus far was around
for%ﬂobﬂ‘é agzqf?}éj to reach honme PLMN 205. OQther failures
COUMEnuAIB! bfl QlutcﬁﬂétlcE’HWeIé@kdaﬁéthﬁ@ are2 refé?%l‘ynﬂidégtto the U-

allowed in this local area; GPRS not al | owed
PPI(MN hgnwhishtaey ke storescin &)an&ﬂmé@ta staro sechaamiFiasin mmory 224 or

DL 558 R4 RS RAS0 PO B SRR comute

durﬁigtvubﬁaq&brﬁtﬂe@\ﬁorklsilecm pedckdured. NOHAABS |rﬁ@dlieyst§cﬁJneP1t59'Qlll first
tworks are preferably added to the UPPLMWN I
che%h thenOnRBL MY kgt dee aewmeaivcwks datspled dariag ot mtwoéu serieca@n process

bef% gﬁﬁfgﬁf%péﬁm&ﬁg f\)ﬁMILZI%?}/] gl@) ggpg%shﬂslg lt?rr(gcgll {ﬁehl}‘e? %glo bl station

to csmbis elqmmpmemmsk bs;ﬁheme @nPRLMNeﬂstc @®pe ng&’ok ¥xample, upon
| e stgilon 115 will first check the O PPLMWN | i st

IES%WOIH ERPERMSNINKEe demsdeltPrl oPFiFlTer hemnaesrics prasideroer a mobile
StatR)F‘l gﬁ.%§ before consulting the UPPLMN [ist. It may
e possibly to configure a nobile station to
chefedcotding tth RRirbN GEM stadade dbhiandatHRL Mublle Station has only the

i Sy s Rloh SRV o1 e o REoS 011 B8 LoP BUefst or
O-PRLMN IROTIF & vBIRLdrl GRINGE othGASAE! fni StviEk h&fﬂéeph%g%hshed for

st andar ds docunent’s, station s on
a mbbltn &tacbnaboWe‘tey, it may@@mmﬂﬂc far themobilk statiadh to ﬁeﬁdd@dmﬂy check

for R sk Yol 37 £ERML PRSP Le hit e e SRS P e network
has ReSRer9siM bfi tﬂfi‘éjOtIﬁI‘LIf?II\mHEl' UM IR, mg"ﬁl\f\%{tzcog rfn )}’TBXO arise

be desirable for the nobile station to perio
for @tlhelc kpesof anetale siationsrandsnetworks, wh@SM @RRBe nieviverik .enabled for

complifafTBs 8o RASETRBRAC LRIV oTBPIRI PaRert ARG mobile taton

funcsioh¢lét deicd¥ny al so arise for other types of nobile
stati ons and networ ks, where a nobile device is
endb FEd. ff,dﬁobldﬁrﬁtﬂﬁﬁm: 415 enlsrsow aew degibe os sountypesd dinds coverage

. net d| ffer e sta
Ge. 121 u ns\cé}l;8 gsenm cesh Y 2pg; %@%lbla%e §tf‘é\?l? E?]ca%on Local
Net\edﬁkef 225 H@Weﬁl@g la@ Ehdbile Geioh r1y5 &fh@el@ Ivietin @W%ﬁ&%untry it may
with only one GSM only

(i a 'strong _enou Si
comg, a% cQYesrgectf anethst @&%ﬁ%ﬂwe statioip ik Laca Networkwelkdy . In GSM
stan@a}df'%blﬂ@ stsa'ﬁ%h 195 cddia otnﬁ}aé/a%llps oH‘”therHengr?{% 103FH n39 %] they priority

in the PPLMN lists. In accordance with the present application, however, mobile station

115 will attempt to rescan for other data-capable networks not previously seen or available
upon expiration of a time period or other suitable event. This includes any network that
may be lower in priority on the O-PPLMN and U-PPLMN lists. This time interval may be
specified or configured by a network operator, SIM manufacturer, network standards
documents, mobile station manufacturers, or a user of mobile device 115, as examples.

The goal of such rescanning is to improve the network capabilities of mobile station 115.
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come into coverage of another GSM GPRS base station,
in Local Network 1 210. In GSM standards, nobile

W@ e@siess3d 15 coul d only canp on the network 21BCT/CAR(04/001951
had hi gher priority in the PPLMN Iists. In accordance

with the present application, however, nobile station
In this exgmpleampbidgstation 1 &S bahvaies supherthwaeh thepatal Network 4 225,

' | . [ | . )
o S P 00D )l v
supbditsthtongh Udes Networket 200k that may be |ower in

priority on the O-PPLMN and U-PPLMWN lists. This tine
i nt éy RAPANRRE BrocefsemRY ibedriggered o iigitieted My 2my switahde levent. For

o] n rk. _standard
ML o ———
areroim timerlexpies. $hch asintex aieb@ SppropeiatgBado ikt ©stahning is performed

rescainni ng is to_inprove the network capabilities of '
at wisvdle dJf e Hien issresqtgionthe ramessalpomaesspesbimtd the dimeinterval is

%ﬂé LGS r C t K 4 225
e utngg(Ecrﬁ%lngl H% %ﬂgto({ \/?K%‘fll{(gcrgg% grc{lﬁ@%ﬁégn% AR ?cﬁfiostead be
repeated dt differentintiatais,dif thevubhads sdspiordifférbritotatifes la@eAkome number of

Net wo r 210. A rescannjng process may be triggered or
un%uﬁ?etS?é} EFCHY ORFE YIS GuamE oviggle B nepidateapablenctperk frefound. In

i -t . i r .

RSBl LAY A SR AT CGER Ty s

resiristade deting pertaipr tiatee| of slay.t hRescuasingneould dls per dlemm@ively be
[ . ' [ h |

s TS TR Ret b B oy Sl s

LRSS RARBicBDnW hdtwBACE e :
acqt i mng g oulng’ i nst ead nllaleé }cgl(gggltegvrdr eg{bhdilrgleeﬁlgﬁﬁé&%m detects an

available metagk cagabichef hatheoeice end date tommudidafiens tienvhé uebile station
fter sonme nunber of,.unsuccessful. rescan operati ons )

profyiARTH TGRS A0 RETR QR S MROTRLE . Rreteiket Sighal sreng(By pel DPEMN lists

maPbe@ised SutRvALGlY &S A8dRAbEY aBdvel KRinedd it Blacag! Vﬂgge a primary

traffic tinmes, rescanning could al'so be restricte
goaliof thegrescanniag predesets toffindagn aresble watangpnounidatidnsserdre for the

t ivel e perfo ne bile s ion. .
ol S00hL Y8 15 Q5B "0 TR b Qi i, sty
opeftiggiwittin 8 n¥diotle whidhyhal e itk cRMaRIC At el AcdBYéady available.
region. If the nobile station detects an avail able
net WHEK 2 Capal | netwerkis on theoD P LMY lisheomthe ST dist, and a newly
: t bil e .stati o I tenpts to _canp _on
s RO S LoPR PR A pE Bl B AR o

curtehisiedworkyinbiead s slvisahidst B héw hytwask. dRSE likélgdhaRHYE GSM/GPRS
during a rescan_process. Since a Erl mary goal of the

netwrke havh brsn predudssisomevihgrer qrntpe AhPRLM Lipl a8 ngagibly the U-PPLMN
iat C | cat i ' t ' [ .
o ST 8L BB BN 8y TR0 3 o on i
signat stténgthsite arbidesdichingefirahiangroniz IGBM netwierkwo aksigditiedntly weaker
lwwéw&ge dat a comm%ca,ti on service al ready avail abl e.

GS nefarenticheniane Risnal syingtheliiderpmonmay by stereds fos example,
in a theahdlolr b HobiRREiBn NEWM Y

Time-Efficient Selection Of Data-Capable Networks For Data-Capable Mobile
Devices. Thus, a better and non-traditional network selection technique for data-capable

mobile stations involves prioritizing the selection of data-capable communication

networks (e.g. GPRS) over voice-only networks (e.g. GSM). In such a procedure, the
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di scovered network is not on the PPLMN list, the
nmobil e station nay remain on the current network
WO pwsesss3of switching to a new network. It i s PCREAY04/001951
that nost GSM GPRS net wor ks have been incl uded
% omewhere on_the O PPLMN |ist or possibly the U PPLMN
ma FIEtSta“RnﬁBWVBFY@ tondeteranine hsticn of et the dte seicenigyactually made
ti t t S 1o
avdil \72.% q ?Qgﬁﬁﬁﬂjﬁ?agﬁ%ﬁgheifé%n tégﬁ;%rﬂﬁ? \I\Df 5%‘(90 station makes a

requig rfof b datat derwaﬁhﬁjh 1@}%9&&&1)&& deﬁledAﬁBCﬂﬂtrbe/@rk When data
signal  str engt h differences may be stored, for
Serésear%md@qun the ﬁpﬂeﬂwt%mareﬁ%?q different; ‘Gpject cause codes” from the

net@oﬂ?wga g%c%&' &Qﬂfegnt P%%@ns%? @%rkrﬁt 'H%EWP b%pe': Hing on the

vices
rejemb nedg, ﬂnh moblheadtat[teﬁmmy kaveab et uminil tt&ﬁat}/rlieqw&t ﬂférdata serv1ce again,
dat a- ca ?‘Ge m)biél e statigns involves prioritizin
T

a HEeF Sgir a5 %5 ML P et D HOWET A o) ot e mobile
devi@ERSif (Y hd Y@éﬁ@ 19 'viévﬂ?és WR 153? oﬁuﬁcﬁ%ltie étgt @&‘fépﬁﬂhe mobile
ave (0] et e ne

procedure, the 19nobil tatl
statidmeistverriedrin raidtolstth&, tauiser yativiot be laWaﬂaOdﬂIhb dytasedice unavailability
vai |l abl e by the conmmuni cati on network
eﬂ?{ OF& ?l‘fey 1mpo iHU@ﬁ ‘ﬁaé‘l‘ iBn? HHREY fshigpuEs pushed e-mail
me %é’.k) SE ¥ &&@te%f@eﬂ@%r&ﬁeﬁcﬁﬁﬂé &P rat&@ﬂ bed I%Z?ﬁuhE Area Update
ne When data sérvice Is denie the nobile
(R&U)a@ttmptrlen@tl sueeesgfiuf With éet netweikeetg. pansivorh dtﬁspbnsfer amnthe receipt
are._.associated with differe

% .
of 4 el Ul BEPiPUE hufe SPUSCRSEN RGPS e e g () times. If
the QGRIRS atthch BPRA® sedipt @BurtBY ish@\8tet hatbt e%lb:l ith ﬁ\le 'ﬁ?eymoblle

request the data service again, a timer ex es,
statppat mmtmlmatsgl:fsntom “@PRS m@@ma’é statdmdpsmea t(rmefrfde&gnated as

« ) » deV| th d

oAt ReThREbe IS £ bR B R (nd g which s«

penlfﬁﬂibl IOEat&irﬁhpdﬁtb tifne€ arSet k. I IGRP B}S&Cﬁﬂdﬁﬁbm 4LJERERESe l@d?' From
be, aware of the data service unavailability and

3GPr%§Peﬁtft°aF1@% 08 Relngen 1909 theudefavdaradug of B3302rie 1y minutes if one is

I
ot GRS SuchesfR o5 5B oBRES SABRk AT e for s
32 IB\rCB/&r—Um;iﬁf ®y(tBALﬂ)etvairk€m‘pif orfe BBORotSp1E0IeS byl thed debwdiRe utilizes a
oﬁf no network response, or the receipt of a
def%l@] &eq Pé‘é)‘f}@?d oyexhgraip by dhes neiwiodk taeHmer may\beisgt to up to four
(4) h&@kL! et Iﬁ&A%f stldﬁoﬂ & Adevebid B attdnifStor Pﬁ*ﬁ e gss a a1n n ntil this

attach or nmpt counter 1S ‘greater an or

timérdB 02 vexpireh e Amdpph&emstthltslmaty mist spbsaﬂﬁlall datl delay@t(e gadelays in
gistered" state and start a tiner designated

receé‘gngtP‘%PEB%’ﬁ@ﬂmeP?WéF) 3302 is set to a value taken
fr eTeESMd, ARy f%g’ﬂo‘(%h&lﬁ th?chadag 15é§da. 1%‘3 %ét%ﬂ? of automatlc

update tiner. See e.q. P speci cat [
netwi@R &eleEtiompsERnsip by iaf mohrﬂe statidd. G&uﬁeie&aﬁem]:&ﬂ@s ahh&re time-
2 1is inytes | f one is not

def a e.of T3
efﬁ%?wfi;&&%orbg%y 3 fatarrapdils RW?%}%&%BH g tosthg resanicrnplipatian, o as to
overlcBfR! tHEAekifient& YcdREntidddPlechniques. A computer program product of

the present application includes a storage medium and computer instructions stored in the

storage medium, where the computer instructions are executable by one or more
processors of a mobile station for performing the method described. The mobile station of

the present application includes one or more processors and a wireless transceiver coupled
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3212 over-the-air by the network or, if one is not
provi ded by the network, utilizes a default value. If
w@e@siodss over -t he-air by the network, the tinmeCT/caz0e01951
set to up to four (4) hours. The nobile station is not
able to attenpt for GPRS services again until this
to therpne B30T Prericsss, Wisratho Hneor mord| pcawprscaaperative to perform
sub, t tla ata delays (e.g. delays in receiving
q%et%ﬂ wse lbﬁ‘g nmessages). FIGs. 5, 6, and 7 forma
f | omebidihning/dt |aQ>Bnﬂ&>‘E6‘ﬂMQ>@$ 1G. 5 Refetd the n‘i'&ﬁllé%fﬁtl@fl gets powered on or
automati c network sel ection performed by a nobile
receyels  f5om ahioyt-pEedistrgeneindiion, a W@l‘l@lngl Qr@eettfomlcemlﬁes available
ca,pal net wor rdrn t
neBBCHA B pRLHESRH6E8 MU e FigREGRE Bt fi'mibite station

idedlgfibscwREBECS 1t tEAB VLN RiegiRRbed! BTN (RHMNé\( BOLEr An RPLMN

. program pr oduct of the present application includes a

is oy pelgwviedaed ms MARR i df hadng data conegesios (ogedPRS aonsection);
tians

oS AECIR AL, A0S0 LIEEPIPH B ARS! BN RN i e

50%tthén the rﬁohsﬂepﬁaﬁicﬁr Identfiésh@hdiedribete de 8 Qe BLMN &nd whether that
pohil e stati on of the present Zg(gll i cation i ncludes one

HPEMNds sohscwaisorstharRPTaMN (stapead)t TAnYES vﬂérStQPo@Qﬂ éhe mobile
o GBS TSERSECH O BB

HPUMEN fis bedlabBegidnallavgbd. B N(Dl’h ecstey S04, othe Exhd'ﬁlle&tatiﬁﬁege&cts the

nmobi | e _station ts powered on or recovers from an
RP &IS\I égg_gr 8tsp gsg,l a@rﬁ aftgr stepy sl Yhers s mobidgstation selects the

HPLPJ’FN‘UhE' fasbife/ Qﬂarlélplaﬁeﬂg&v‘%gﬁﬁat‘ﬂ# Qi 0 Sse R ﬁLMN (step 510).
stat’ion's coverage are omthe scan |lst, thé
Noteothatl 2 cetrscton®’ |lemirstto fSt@SSM)hB‘tW&]ﬂ ®y T‘E@hﬂﬂﬂé’ F,ét isSm@ant that the

t PL RPL A RPLW |y
et 5, GEGLHITLC G A 91 D TYRHIe SRHGR DY SWRUGbIErt is meant
that( fheOnetebRSpEAMRCH REY ; GOV WS eEthﬁPﬂcthcﬁlgﬁoa{ GSl\g attach

acknow edged as an RPLMN. |f there IS an RPLWNTI
Promre)t hen the nobile station identifies whether there

s OnREie CoRErg st o ST G e b Shoeh "85 e mobite

statmbbéezv@taaﬁej RNcSR) B6th Ihd AwbiRL Me(13fe8Pcid6) tésfédtéﬁuslf the reject
case where the RPLMN i s avail able and the HPL

codaas # aplue 0dR¢ 3 ap1 G(wen &21)) thert the! mdnﬂesst@rmaﬁapeeuneo step 523. In

step%pltl'geolilgg lé 8 at1 eg%s‘%ﬁeé) eé(slgRepr\‘Lﬂ]Mgl é (ieﬁgasrfflo CFI c V E{ q;"r? If the

rej estedcﬁe =52 I&ﬁeﬂ‘m&/ﬁheri the nioblle kRtish sdcbRld tﬁétttﬁem%tﬁ/ork is preferred as
istration with the selected PLMN (step 510). Note

GPR% g‘tteneﬁ% Orivse the fiow contiyes th@@wmectaewéf the TE)@Ct code does
not h@\yea% bﬁﬁé %f 2 as t1dén‘7!1f @E%?Eteé] Ig% tggrr theﬁ[&f}s Odﬁaslng} 63 as 1nvaF1d until

e coverage ar

poweabffandiVetard rdmmr (Seep325Y). hEftthé Fegech ddeddes REOdvARSvaile of 2, 3,
| east GSM service (e.g. obtained through a GSM attach
or 6 at step 521, then the flow proceeds to step 522. Upon a successful registration at step

510 (i.e. a GSM attach accept), the selected PLMN is indicated in a visual display of the
mobile station (step 512). From step 512, the mobile station identifies in step 540 whether
the PLMN is GSM-only (i.e. no data service). If “YES” in step 540, the mobile station
remains registered and connected through this PLMN (state 542). In state 542, the mobile

station may experience an out-of-coverage condition where operation proceeds through a
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procedure). Upon an unsuccessful registration at step
510 (i.e. a GSM attach reject), the nobile station
WO e@ei0¥8s30 a rej ect code fromthe network. The PEJ/€82004/001951
code is tested and, if the reject code has a val ue of
or 6 (step 521) then the npbile station
Com@éé@s Qn &Ee@ﬁhgtzlaand, Al Stagg) 542 dhe mebiladiation wagreesive a user

o St R, 550 yRRRDBBERLL € MBS .

Fughé&t inOdtey 64D dperhﬂitﬁi tltrb@hnedmmﬂsr iPg may‘:ﬂ&rd ﬁﬁst@ﬁ J38RYhere the

0S?St eg@SZ?& where the flow conti nues thrl\odilﬂ\g
gasetien ddentifies whethesfhedtLMbIde ngbis HidkMhbgnd theRPLMN timer is

gregfer %ha%s ngﬁa Ef iy ”? S‘a{ %%§ thteﬁt?ﬁ? MB%HEBY ti0 séarts an internal

i Nva POWEr "0

tinle mebala RISMBDse'éﬁﬁ) (stebf530)7 eIﬂ“N(Etit STepds2 8] G)I&Smﬂﬁﬂe Biatén &aits for
val ue at step.521, then the flo

thepﬁl%lelt%gm%tosméﬁo% ;@ep @%n pogy fipenyds im st%gﬁ@métﬁ%nthe mobile
I
Sta@i ﬁgﬁ?&#g}’lé&gtrq‘g in a vi su &S}ﬁ?fé ()e(% k{ﬁ§§%¥b%f Z?’LMN was

fouatléﬂtep)ﬁ&()s TEPYBI2 hit stép 84, ﬂieﬁpapﬁfaﬁpn ph&:e&hiﬂﬂcmgﬁtaaiohﬁébtor Z. If
. entlfléa%ln st ep. 540 vvhether ttge PLMN is GSMonly
NP} abstem 4 heR QReFAHioBepnes TvEtae - step 540, ¢ he

nmobid « b 0 d
o aiSt RS el SEUSASH bl GORATSHES In siep 514, e

mohidd istations atempts arﬁi?R§xqjtach ecpestawitb vhe eflectad aetagek (step 514). If

socSRRl Aty Lthe O bl EBhBHoPRdnA PITRCCRV o ackugs Yifthe selected

netWBﬁé [s€pSSR)] aD sHBRYKsITRICAI S $16) 38 mTBle @iatlbﬁ ?&h@iﬁg k& stered and
a netwofk and thereafter proceed through

cormefrtn‘é tronglShisFPIMNG§state§il 8 ) elNotie rth@taeqmnﬁd@pr ﬁbb:adst toostate 518 as

h cgnnector, 2 | ead t 528
weflo NRHEASS R EtRhioR d ke Biiien Fiaf offa Boimaldf X Hlsuds pester S16.
In d‘tﬁi—m aRstmobRe kiRt MNndayTBeeiveSa &R c8de FBMNHS nBivib#k 88 response to
'YES" at step 528, then the nobil e station starts

theﬁPR&a@aqhaaeqwsmd therenften proicred Beoughha ¢emeptos JOEIG. 6). On the
t tat] ts for the.
ok {55 B 1) 3P 60 I REEL 0.8 6Bl il fir wher

opesdtRiSprocRda tdoddra coiveectd bV (FIGS ‘62t IIﬁJBtep djﬁﬂt tHel rﬁﬁblle station may
a

whet her the HPLWN or a data-cap .
TecRi¥p ApTedget Mol figis the uirverk: & @prqu}se tpf ﬂnESPDBt cmt@q@ request and

thel,;ﬁ;ﬁée; rase%dq&%@gg %ﬁgé&&e@% &h OL@H i GARPEEIQT, 5 g 516 there

n opera I O cont1 nues

map¥ea TBB0 f‘d@er fimeontsitlepe Sgdatidnmroceeiethadigh eaety1 {(BIG. 7).
514, the nobjle station attengts a

step 514. In ste
GRS shife 3kh th%a@ggf sigfiphmay secspiedcysermIBahpselectipr pf a network
s @at $1QN .
bl p OGRS 2RISR ord 1, TR SHELA e mobi
stativat may lexpateape 51Rgutingf Amaclpdsé (RABK) rsjeefporbafid tlidneafter proceed

QR UGATHRTST BLION Sy PARRTGR 8 S00h DI ARSS Eomigay skpefience o
RAUCPSE3 0l finctufbfa RoWr@Syer failure and thereafter proceed through a connector V
(FIG. 6). Even further in state 518, if the current PLMN is not the HPLMN, a periodic
HPLMN timer expiration invokes the mobile station to identify whether the HPLMN or
data-capable PPLMN is now available (step 520). If the HPLMN or a data-capable
PPLMN is available in step 520, the operation proceeds through a connector P’. If the
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well. Note also that connector |eads to step 514, and

a connector Xl leads to step 516. In step 514, the
WOorRs€863¢ at i on may receive a reject code fronmP@TI€A2004/001951

network in response to the GPRS attach request and

thereafter proceed through a connector T (FIG 6). On
HBLAEN o fgecfat anmblem’lé\rﬂgps 5@@\%@1@ ingep $20, shermebide statien remains

re ét&gg gagd 9@{%0 eﬁ\%ljoﬁ Ig%hree 1@ r@?éﬁ; 6?6{ ?ven%ggerslﬁrétate 518, a

PDPhizacthitios ﬁ‘bﬁrﬁﬂlle@l@tmk l¢ads epet@mm thegvghtcoi@storfrpm t he
network in response to the PDP context request and

t hefedirtect 8pthscmebile sriRrymay alsgrirperivice an(omf-of-cqyeraganeondition
6 1338
w1 DR ol e SRS, B ol R v

no H[PM\/IHH Glenfified in stR562, 91 8 GSM attadibicfeet & el isQ@erfmbéd from step 521,

ive a user manual resel ection of a netwo and
or M 18 SOVERSH 1058 d BXRFICBERInTam Hatm 842 drhrelghmcaneepr R1). In step

522°‘|tﬁ<91ﬂ0911§Eﬁ%l%%ﬁtlﬁ&$§k%@rﬂg§rg§% ?%%9 I\gﬁ%ﬁ&iﬁ?ﬁ{ lflr?dpgl?ov@able If

Rout 1 ng Area erea
the}:frlsmae PLMIN amgjhable amhaletable, ’ﬂhe(d{deﬁtloﬁ)prodéeﬂsi ﬂh@diughrh connector R

IS e BRSSP S 35 s Bt sion

vvﬂi[J Eﬁgﬁ@ d‘N&AHHQQbIQ H&kel @hey%&'\*lgeg\@%eo?ﬁtﬂﬁ rtvx{@'g{ mﬁér networks

tate 518, If current
aremaﬂa}ﬂe: buﬂ—mmﬂowahkb (stop 5248t | Ifnhdrevoke avdilblemddwbek at step 522,

t i.dent.j f ef e HPLWN_ or dat a;capabl e
therb ﬁvl'%% e ﬁtﬁw’ﬁg‘ﬁ %S@Mé( W# ggbsragq  NenSCTiseRAR Slepzp24. Note
thatl@bénfeaRRl) RaBOlME) 5284 AEAD ! Aidr réte?gfrégfpﬁr%%?ﬁﬁbestatlon will wait

oper ati on proceeds t hrough a connec
ﬁMWOObGCaH@a@Wbblpaﬁstaee BROMNIE $hen BPLM Hm:bhms |avallable and

R e3P TR stk B STBER AL £ Bo praen

becf)ﬂl"e!'; Bedilable SldediRwabk inastdiB26laned bydhtidHplobedds ttﬂt%u%h connector
networ k | eads operation thr ough connector U2. In s

R. 518, the nobile station may al so experience an

out - &/A9 diti he, P nd thereaft

or oReir By SRCEE 5 s losbls”, &Sl BBl oty i’ Btomati
netibikr ldction @ncRﬁ’irMbhlaﬂji ﬁésdqb&dthb habdlg STQejectidodas FOM networks in

attach reject <> 2 is identified fromste&SZl or a

respoRgs 0 GBReraiigeh regyests Fomamppidsstatior. r Gonneetpr d i54pom step 514 of
FIG( tSh{;vﬂb'I%r{hgﬁ ?1& Qernd\%}?_]ﬁét%o %?oothg%?obﬂte@?aﬁ_% SpOpse tP a GPRS

station 1denti ere i s any

attaeln ebqabstoEfdhk ecjedticotitRisea vauaol3, F, b8 ay idehfifit®intdieh 601 then the
al | owabl e, the gperation pr oceeds t hr ough a connecto
SIVRIs qepsignaigsl as imvafif anil pawverotHoniiM gard rmpualpigp 603). 1 the reject

cod@:dgp%"ggﬂ ﬁﬁ%t lter‘é)o ?26 I\iset 3. {(Jéﬁtlféapinl ﬁﬁ? g etﬁ%h \ﬁ'olvl proceeds to

stepQp02y "If thdresjeet omdeel’ias raetaheer o657, dn e 12VI8) bﬁM & st GOZJ,tthe rejection is
decigt SHREA Sha 555 s oo K T o i wil gencraly
1mn§éiod?ag!el§3f)rocgé$l 1 es&I0U S A Brent MWK, VIF B refeBt Hd&Mhad 2y other value
(i.e.not 7, 11, 12, 13, or 14) as tested in step 602, the rejection is deemed non-critical and
operation proceeds to step 604 where the mobile station will generally reattempt with the
network. Note that a critical error is deemed one in which a permanent problem or fault

exists with the network or the end user’s service subscription; a non-critical error is not
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that a connector Qleads to step 524 as well. After

step 524, the nobile station will wait for PLM\s to
whewsniseavai | abl e (state 526). If the RPLMN beRPGIea2004/001951

avai | abl e and al | owabl e in state 526, then operation

geﬁj% eeds, t hrough connector, P . a non- RPLMN becones
crl ub Eathers ng in yhegh Berers §t9&9@e@2@ fapk gvithotbe metwark or service

ct.o fepe
suBERASE Tk 498 FROHESKlenBont PHCTARL bl MM vt of
coml@ypmmlsktoseﬂl eltdgab mo@ﬂé spetioh @ Wtadurel of desorespgoads tdi@n illegal mobile
rej ect codes frompetworks in response to

handl i n

eqlt%@iﬁgmatag‘é@h"arl‘é%e 8tcOEsRoRs I GHIRSesayiges el nanfh &S sarvices not
P r n
belgl;g 'razljog%tgmcé dxgaﬁatcg 4:6%@5&1\;: {%? eg’ashtlég{a?gﬁcc}ﬁl% @gfs\gféséP? é%%vwes not
all@% aavdlee bf ﬂb@unsﬂpondls‘ tot REMINE heicsllosaede ahﬁmeaoﬂ/f:ﬁ b@r@bonds to
in step,601, then the SIMis
lociiar ramateiiavatng Al o 47 .cprrwmqls ipripapmegpllewpdin the current
t

TR, o IR0 1 ity 00 0 v I
PLMMw pr oceeds to step 602. If t he reJ ect code has a

val pe 13, or 14 in ep 602

o M50 PR 04 inall siion ieal BB u L for A cemten o see if
its $A18H 156é14at‘éf‘ﬁfaﬁ ok RgudIep ik e (§)t AR Tl donBERGT ®l1ts fo step 604 as

i medi ately proceed to reselect a different netwo
wellf MHhbe raé']aeh:tcom (RAY eonnta) hiemot graater (thaw or regual7to five, then

ovehbjong Brosiios, Urabdd Shaiefe 1 A2atasfh iding: Aork response) or

conpE@6L VU §if FAT treRciindMiBerespéhsBPEH It}e 5&0 at t'h@ rbtt‘ﬁéﬂ Eounter (RAU

generally reattenpt with the network
cougier) is @gatesrthay of equakierfiy, tee thmmﬂhnleaﬁatabrmsm@dem check whether

e PLSPASPYR pFRNS (8 3, M EDERTSUBE A D8 B, ven

mobitd stafbex dishgs “DethporatyhBailuré 0@ MRt Ber¥eT (sté 608 dridl Froceeds to
problemor, fault wmth the network or service

chegla wasthene tigrer 1RAP2 Hespt 92 prlse thelisaereatenthan apyedefermined internal
tim&SaRd sﬁeﬁg@ﬁ? a}*ﬁ@ﬁ dtnal ?1'11%? vgllfu 3 @%kgﬁi Q&%‘ %Btweglg lgt-—o3 Oalij?lnutes

|Ilea estalon orres
andi prbfemlly poaick ¢hawqld primnés (eeg‘l bedveeal 13eandl 3BmeRItEsSS PAREsatively,

%ES serV| ces and. non- GPRS servi ces not being
the éﬂtF Ymenv3lRp dptet & BEVIREY my 1¢, mjpptgs Pé?felﬁbbb?boé% foniagtes. If

timdreri30Res aiéﬁ‘ e tﬂQﬁntéijnlllotFiﬁ ] V%' X I 6, ilol% mapile station starts 2

correspo to PLMN not a
timeropased pnrths itterrab tiater onaluer(e&p ne8).al Iif ainesdt; T3B0R &k lgeea@ér than the

e S B, L S e s e 7350

Valu%e(ﬁﬁéb ‘5@5? NBhotibR¥edi ot eithe: SUhE Biferd” At'g%lp |66i5 %1%1& %&@9612, then

the nobile station checks an attach coun
opexationt proyeads theeughf comrmectoal Qe (iif sattpch atepect/nb anetworke qesplonse) or

con%eg:tgri\xf%t(ﬂU r%l?agt(/enot rpe%or% rgs%%gsegst or Vleads to step 604

In step 614, the mobile station detects whether the current PLMN is the HPLMN.
If the current PLMN is the HPLMN, then operation proceeds to step 616. In step 616, the
mobile station displays “Data Service Refused on this Network — Please Contact your
Service Provider” (step 616). If the current PLMN is not the HPLMN at step 614, then the

mobile station operates to scan for a new network (step 618). Step 618 is also performed
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well. If the attach counter (RAU counter) is not
greater than or equal to five, then operation proceeds

wao boostogesconnect or (i f attach reject/ no networRCT/CA2004/001951
response) or connector W{(if RAU reject/no netvvork

i response) (F G 5). If the attach counter

in respAnse f 2 Oy desision af stam 02 Pleyionslydgsaribed a @‘I‘f-‘enAftdtrétep 618, the

oL TSP B b o

aveilable inftenlloweblonfich e62at IfOthefH 8:34 aarts capgsbi® PININs available and
Fail ure of Data Service" (ste and 1Jor oceeds to
alloskabls. Diprethranobile starion cpnfgpres §n<é etarlsttha VAV elist faagordisgly (step
re d a
6383 P&Péﬁ%@gﬁeﬂi\ﬁt @%ﬁ @zﬁ?ng r&%gﬁr Hﬁ ‘t;e Eﬁ‘%ﬁe\ﬂ + efer{ed in the
PLMN hsit Waee that eorBRctor AUeals to stopl 6p8 af Wela.bNysxg Ithiaalbs?crselebtaﬂ PLMN
nut es between 13 and 30 mi nutes)

is Pyl ik fhrelopt Plsion Y SrenBi M e (4 D) @ ibtherageption of the
HPPRANS&HIPis 2pl:e_ilcgd R 8h@Sm tﬁg ﬁgt? o R/ tHaPQ n%e?to{]’srlya{cﬁsto steb 640 as

timer T3302 1s greater t e Inter
welht The éjpstdUayINt ingherBhMMN list mtth@xmeiﬁcmﬁthy thetmobile dﬁe&ﬁﬁctstep 642).
If timer T33

th t al t] | 6
Nofedhifr @uiEhtcR Reaiso FEEH Gren o2t [Lmopat satise Uispeensiips whether
its I\ i§RRiali@ 16f &EHP Eer%fc@r(&%%) 843), nﬁrthpgﬁ?qs Ay ot | @ﬁ?’i service at

T3302 value (step 6 on ‘timeout fromeither
stepy 1043t ﬁhmwemloatmp@eéﬂauamgh stoopsecBir2) (6N Sppdf dhd SBM is not

throu if.attach reject/no ,
invilig %?%Més%% fteB B chitbe %?tl‘\f%/RfP?e%i\@lfPlé%fb%P?%Ctor P’ (FIG.
5). network response). In step 614, the nobile station

detects whether the current PLMN is the HPLMN. If the

curlnestep 68_4\/1\ﬁ th@retamanwﬂawapauﬁ@ RLYP¥s ataileblepthon deeimobie station

6 » st di
a8 5o 8RByl eRAR LG5 0 O St B ppos.
stepy 628, tiRemobil€ sfAtion chéks wheitep teUGPLMN tihfee i€ sehP thaRldMinutes.
is not the HPLMN at step 614, then the nobilTe station

If thedPbMak timgr sgzpatergham6 ﬁﬁwtﬁgetﬂwmmbléfsﬁtt@tp@&s angptgpnal timer t1
o SR 8505 GO RIS ASOANS Y o Bl o

molfileSstatidmew aitsoiok ehesHRLMM tlméﬁfd filhe@g (mhptsbe)r WI&%ﬁQ tﬁﬁ@)ut occurs
capabl e) PLWNs avail abl e

any data-capable (i.e.
frormcHihe) SR & 33 s mobile Statifontlﬁ@rtéieaw@w&m thecHBEMMN or a GPRS

PL cont i glﬁe}églsfb %ﬁid&n%niss LL@@EW ?ﬁﬁpaé{;@r% H‘P ?t";@igp& rejected

Wltlﬁa&):}ecﬂ:mdeecxﬁﬁ;pl?; 13PlolyNg. t HetY ES tatdstem 68 4 pthleh Q)pﬁﬁtﬁob@roceeds

| agged as rred in the PLMN |ist. Note t
throughAdenBroiat FodbaNDy Urisp G kg e mobikaesigtion iers fhstHPLMN
f é@r%gﬁgl MN1i(Ste d into the last position of the

- [ sttl? st ep( 6%;/@) (with the exception of the HPLMN
V\thﬂfeneBceva&aﬂettva decmade to FIGhe, |whith . cohliheest Wwith the automatic

o RSB B SR RSP RS e s o sNorks
respoh loPDR Sb&Bx G Glests from a mobile station. Connector U2 is from step 518,
where the network sends a PDP deactivation to the mobile station. Connector U is from
step 516 of FIG. 5, where the network sends a reject code to the mobile station in response
to a PDP context request. From connector U and U2, the mobile station tests whether the

current APN is not a “X.net” type APN (i.e. a predetermined address) or does not support
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Note that connector R also | eads to step 642. The
nobil e station then identifies whether its SIMis

WO pwaloiss3d or GSM service (step 643). |If the SIMT/€A2004/001951
invalid for GSM service at step 643, then operation
proceeds through a connector éFIGi 5). If the SIMis,
e-mpask sarvige(step 700). EVYSRS Vatatepat00s lags 3nohi}¢eeﬁation remains on the

curB B BB (R FED . IOR el Z0R NS Pibocslata g 452 where

thet M6Bild 5retiow Bistseths trafebtodbddi refdivadsfromatha nSei otk C €A Refetisesdle is an
on this Network" (step 654) and proceeds to step 628.

indjcagor that e netwerkiasirpiscist A9 wAuesh &idatapramietivibhfer some reason.
If tF'Pli’Mr\lcttcgoﬁg pse ggerg&f ﬁ 5%{1&?23‘(? %f‘)u%fe% rré)gra[twng}%rg'?e%g{l\lto step 704

whereahé nobileistitiohnaill gene®illy tredtmpPldvi heakstorkstie |the61% t code is
If the HPLMN tiner 1s not greater than 6 m nutes,
deemsd qridicst aftstem7Qaithen gnsratioRregmeNO; stere7 0@ wheterthe anoblle station

wil ?é@%éﬁ%@%}lec\{\g &eﬁt gﬁ( occurs fromeither step 630

ion identifies whether the

HPLM\the @r@eﬁ%ﬁ&oﬁhﬁ@h’ch@ﬁecbﬁﬂés fratmg destned nbB4iticallares26, 31, 34,
IWN nmust not have beenazorew ously rejected with a

102r éﬁe%@ Podad 8§ Rejeppcodedl6 gorregponds fo mypHicient respufges 3gject code
31 EBﬁé‘s BH&‘sf % 4519%%8{%:%8%@5{{09% chofk ARECERe ﬁ]g&%ﬁebﬁk to the

at Step 6 mobile statidn starts
servlicemptlm being eempbratilyrent-df-oriet egeIB)le llaéf@mspmldwitb la timeout

now be made to . FIG 7, which cqontinues with t
OB ROJRERES FOTVBF RECTEEIs s g T TIENY ayn%@e? falues; reject

cocfeh.x% Aaﬁegldnagtooi rdgfilaf PbPCéB‘r‘i‘c’e%t Héa%HHl%WEH cbdb IPSRRRFSds to a
to PDP nt ext quests roma nobi | ation.

rea@ontien reyueit?andsref god nodst ?éoccﬁfeSpondh ¢o életN&APlIaalmdk beimgased. On

the Sgief P S0Er) GEES B! PP dSemed S S A Yo ol 23. Rt
code@I 78DreS s i® atrﬂlﬁsﬂi@ Bf LSkrohal APR;; i‘é}ecrt 8O DS %oﬁ@sp@m?ﬁ% a user

context request. From connector Uand U2, the mobi l
autbcmpatmn faddyres rojheit dode wr@mmvéﬁtto Arnadtiyation balngxejnetted by the

d ad d t.
GGRFrT Cott 37 spRe i odhT PTG T4 B e MpBSTed g code 33
corregpbnds 16 thd $2evie® Bpdich ﬁdtﬂieh%ﬂsubﬁtﬁ%leﬂ $0;QidtrBRciCebde @3t corresponds
network (step 701 IfNO' at step 700, then the flow

to aprldéé@ﬂ@ND@Psﬁaébfe?OZ where t he m)bl le station tests
the 1 6156 RO EACSIKED L LOMHIA DRSS oo ELERler is grater
e ne ‘{ e

ndlca as e

thaﬁ Iae eqlﬁq 4e $tve (g) Nateathapme&tbwmweidsrto &wpmme@gswen IIf the PDP
the reject code is deened non-critical (step 702)
atteprpb r?OB‘pfé? i PIngIsRtsE deison efuat i fiypath Wh@p@rafl% pﬁ%quSethrough a

conbh 4 31,4 G P4, AP SR D SHBRY9 g, e it

statitperests wbiethpr theeejdst dode hhep valie ofE02Z (stee 70H)IIF ehe reject code has
a vgﬁlg tolf ‘anOZ”, then the mobile station sends a detach request to the network (step 707)
and proceeds through a connector O. If the reject code does not have a value of “102” at
step 705, then the mobile station checks whether the current PLMN is the HPLMN (step
706). Step 706 is also performed if the mobile station identifies that the reject code is
indeed a critical error from step 702. If “YES” at step 706, then operation proceeds to step
708. In step 708, the mobile station displays “Data Connection Temporarily Failed” if the
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will generally reselect a different network. In the
present enbodi nent, reject codes that are deened
wmorvsoes680 cal are 26, 31, 34, 102, 38, 36, 39,PEnCA3®4/001951
Rej ect code 26 corresponds to insufficient resources;
reject code corresponds to an unspecified activation
errpie fsenen-orticat @jl' éBDatx Gdendtion drefesadoonl Networkhe Rleasei Cantact Your

e 2P R it B R S 855 saion

scafl @ oMREKtify a0 hitfle RANBIR]sEePTI @S pﬂﬁ:@ﬁoﬁlfé RatRHEN fdentifies whether
failure; 'reject code 36 corresghé)s to a regul ar PDP

thez Areesny defacepatde i(og; PR Seeapablod1odNs @élpmablb arsl got having an

t d t
anf SOSH BRI FTGR) 20 i B SROERISRE R e, oo
opdr@ﬁcﬁp ro6&AS thrbiat co@h@ct&eg ﬁﬁtih@ﬁeh@ hé ahtaRbfabid PLEEN avfllable, then
3, and 25. Reject code 27 corresponds to a

32,
thermelylersiption d;ﬁﬂl&y@matw@@nneéil@tlleﬁl@@b if thecapror s pemditicad or “Data

- Coly ek KNS AL QA3 Sen R ShigploR o syor eriteat e

714GSN, reject code 32 corresponds to the service option
bei ng unsupported; reject code 33 corresponds to the

ser Weste thp tnabilendetiove Figsks meethar b HRL. dlmféij iscgreater than 6

mnﬁl?éjse s%% 4’%?);)r 9% Qf?é;g{?y\@?lg{fnéghg ngée%t%’;lggﬁ Aulf %3 bile station

stargd irenmnﬂam&tret f¢ISPIg‘VIN8€I691fcht(k’tapl 708). dqtirl HPDMN tiﬁlef fs)not greater
t hat . connect or leads to step 704 as well. If

thap ﬁe‘gF’lBFﬁ’SafoUé 5P @ Hteerrwblée ﬁeteorgWélé% fqr the, BIPLAMNSimey to timeout
(ste§20725 Vﬁoﬁ: tﬁ%%lgﬂﬂ&'i&tm Nedds 9& ?t@ﬁl S72& be %g o r\@lﬁ%lgapnplglr%&ﬁroccurs, the

attenpt count er grea
mokidgl atatibo 1ﬂa:nttﬁ,es tvbi&:tlm‘bbhb GHBEM]N on aI ésth-sapdbdd li@pg. GPRS capable)

PUME# B beeBdemaGi Vudt e Hﬁg@N OF R oApRbG BHMIL & found, then

opef»&tﬁ)hlp%e%@mﬁo@hdﬁéoaﬁ&t&eﬂum Mi?oﬁ@itr%‘@épﬁb(é}ﬁﬁﬁN is found,

and proceeds through a connector e reject
them; d@emztuk:ssta’wn steats ¢heaHP BN tiner OB mal ttinsdr ¢ (sT€5] 2&)h en

R BB R ety S s Sy D ether the
w1r&1€ﬁ HRRbIKEuFAtl) Mhkes B vdideand dad c&ﬁﬁcﬁﬁtf@&aﬂﬁ@ﬂeco ltRe mobile

indeed a critical error fromstep 7 at step
statio@s, Thehiadicafpar for |t1nmwgd@69e1eaﬂwoxkomgy bp iliGtive of Stwpertlysyvailable
n dis N
datdy BRI P et of By ¥Smnetily SRR BY the wigplogs network,
or indHeitdye@MBREEAtBNRRABRIIAN chiticsvily -if HleaRfest SaRl@Eprising the

Your Service Provider" if the error is critical (step
cntrp@lsqrrorl ip remedaar i theporrpey, mpteerepiesty B ek ¢apneeitatysthrangh the
ng t K The nobi | e
erélg S8 n‘!(’)t‘r’{%flﬁ %\Qteﬁm Fe?ie\gi)tﬁl 0t %ﬁc‘ccg ﬁg)l}lg regﬂgo inay be achieved

throdigh as€apPalidtf Qﬁnﬁltly%&al%&a&dt@horﬁb&ﬁﬁtyﬁﬂéhﬂm ls@rédgh memory.

not havi ng an unsuccessful PDP context (step 712). |If
Suchseliss inadudgs dag wirelepsmate oy Withareisct sedeccomprisng the critical error is

received or if the one or more requests for data connectivity through the wireless network
are reattempted without success; however the list fails to include the wireless network if
the request for data connectivity is accepted by it.

FIGs. 8, 9, and 10 form a flowchart which describes a specific method of manual

network selection provided by a mobile station for an end user. This method also includes
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operation proceeds through connector Z If there is no

dat a- capabl e PLMN avail abl e, then the nobile station
waele@plo#ssso " Dat a Connection Refused" if the errpPeT/Ca2004/001951

non-critical or "Data Connection Refused - Pl ease

Contact Your Service Provider" if the error is
a ppret figgretfigient sqleatjon wExa datarrapalpi meéngtkatammdmg elokthe present

appMSFRIE (s o | BF e Copb Aot FRNGES. A computer
progiramitpesduct € the préensh Iio@ﬁoﬁﬁﬁkﬂﬁ@esa@ storhf Arbivkd AR domputer

for, PLMN search (step 718). |f the HPLMN tinmer is not
insignctions storghin the slomaeasedivBvEers ﬁhq oQmpytheingsitions are executable

by %@§f %él\@lotcisa{n% cr:oon necﬁ%’% &‘I %mEnE‘gUt ‘% é?gsmbed The

mobid ktatidihefi ttee priesenoapplivatioit $nchId&§ oﬁB o nfors peddeSddrs and a wireless
identifies whether the HPLMN or a data-capable (e.g.
trangpeResTccoyRloddy the re %@Off‘eéﬁQC?%Qﬁﬁdegﬂeébe PRa P njofe pragessors are
L BL qﬁﬁﬁp MYy is found, then operation
Opegégoceegsrft rglg a connect or Z. If no HPLMWN or
datBegimpiaplata EHHMHcﬂoS Af 6AF1G;, 8f Where tiieemobidd btaticit géts p@wered on or

starts the HPLMN tinmer or internal timer t | (st
recopsey ITop} @pePUmlyoverass sandiith.of ScaNiRgl EpPrtinRe rté?rgﬁlf@s available

netWbks R‘&Hﬁhﬁ ﬁlestﬁé‘&l atffn’ é"&ﬁ/tegh%(a atdde P%Irnechg§ rl?s'ti,;{ﬁé Kiobile station

currentl makes e VOl ce ta connec
idergifiss Iveltether 10 nbhﬂlermisml Regittereil LMN@PLMIE (i;’tepOSDZ‘) OAn RPLMN

e PR i o
oth&GRNRERE RPLIMN ii$ nACLRRSSR AL R%llt Sﬁ“ tﬁlﬁé YOLKRPPIMN in step

i ndi cative of "currently unava| I
802¢ thendbe mnbuly station tifientifiep ediethen dEr@mpHomer@Lmé and whether that

P e s GERTANER WPy 4l oBgRPFR 4, eariods the mobile

statl@ﬁtd@léﬁysa&ldcﬁmwf @ﬂep’\’BO(t)QHtthfs%g@%ereSthmﬁﬂ,MN is available
results may be achieved through use of a |ist of

and dhe AEHNYIN isnaxadirblabind %lkw&b&anﬁ% ND\/I atystcvpeﬁ%rtﬂos mobile station
SRR o B B R UAT  10

If therenduserSsele2 e TWEST i@rstdpf 806M8r s¥lectivh oTHEHPERNIE thén fIOW proceeds
h the wirel ess network are

dat a connectj vi té thr ou]% AL,
thropgly arcoppecier ite stsat819u i dhes endyssgsselects Q'] &y stemi80e, then flow
wirel ess network if the request for data
pmdeg{#ntlg%t rpvélbfgy is accepted by it. FIGs. 8, 9, and 10
f odfnie GEMvahaoht isvdeceghediasstep 13¢6, tespReteli RLNBE ROEdRAted in a

net rk sel ection provi ded by a nobile station
visupbisglay Gt qmebileTsistion GiaRoBI Al <9icp 18P idedsormertarmed through a

contdefB ¢ hd {N%lleIN%X% ghée ﬁfo'bﬁ@ s@lio 1(9??1 1ﬁes‘3@8@t9£reth9?’i%ﬁs GSM-only

according t € present “app
(i.c. aventaorevitd) €steieB5®)i EHNOS aosftep:wm elitini opegitioh ¢l €5 814 to be

descHl;?gq? Egtut e;f Q%_Eg[,am FF@d? tﬂa%{j I{?El%ﬁg{léggagn ?gne!culng z2tegllg‘c2red and

operates on this PLMN (state 852). Note that a connector G2 leads to state 852. In state

852, the mobile station may receive a user manual selection of a network and thereafter
proceed through a connector C. Also in state 852, if the mobile station identifies that the
current PLMN is GSM-only and any GPRS PLMN becomes available, operation proceeds
to step 854 where the mobile station displays “Select GPRS Network?”. If the end user
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instructions stored in the storage nedium where the
conputer instructions are executable by one or nore
w@e@mseswsr s of a nobile station for perfornm ngP€TI€A2004/001951
met hod descri bed. The nobile station of the present
application includes one or nore processors and a
selgfts eTYdEY for dlris opliomrthen gmr@@pn proceasis gheough copmextor G1; otherwise

onBls 5T BR G5, tBieP oot o2 HOBGE BLAFBCR. B gation may
expérichc€ an 'ﬂ)@@-bﬂ&ox/éra{—ge dﬂn@tloﬁ with E1eSPLIAN ﬁﬁp’tﬂe?ea%?gfde%@ed through

gets povvered on or recovers from an out-of-cover
Co@éﬂ@wrtq en, a scanni ng oper ation identifies avail abI e

net hin,the nobil.e. stat age. ar ea.
rr ot EROSAMRRY® (R0 1 SR o i Bl aceives a reject
coddedirahe ﬂétwﬂﬂ& THiS F§edt Sode RSt RHSH thé—chf E%%e"ﬂ}ll; 3 value of 2, 3,

%st ep 8022 RPL is only acknow e dged as an
or p{(stpp SR thendhe How sanideies (thtGIé 89/. ErRsrajentivedd hztsna) spec1ﬁc value

t: w.edged as an RP
of ? ?Eééﬂrtéﬁld SIH g’h M“Nﬂ{e% fTo ggl%gblgs t}{rﬂgﬁx # [faUDECHAT) f the reject
codit dddsamvtildeata §peeﬁicV\¢meh6f “Z’hﬁf Sep 853, HRABLEISRY fkn&%mgnated as

wg ther that HPLMN is not the sanme as the RPLMN (step
invg ‘ijmtﬂl goweppdf or3 IV et r%@fValt(ﬁep &oDi 116 thstrgiecbepde does not have a

S D L R T —

Selaide(@mijﬁf Gstepl §56) bl cartinatsp sGPB21t MNoterlat b €osieator 811 leads to step
el ec 1{Ihe RPL M\ %st ep 808).and attenpts registration
85 {' aweAl o eg(é,h’ﬁh)a mehi qt:%tlopslfl@}pf@ioy ether appyd s @gepvailable (step

829¢l1e6h ?LM‘EE?'are' i aﬁgg%%ﬁ’f tﬁ@in%% ik 9{598{1 gJaEtg ggp 3PPLMNG to

then flow rocee rou a connec
applefir {sep 35183 arxieproseetdscthmughl(abnndfct@t prﬁﬁﬁ oné ldess. f IID)éihe or more
ceeds . ep 808. t GSM attach 1s accepted at
PLYRE Sl St fhemiiG SaHorproatesa (o Ach AR do g described
latefl spl ay of the nobile station (step 812). Step 812 is
al so performed through a connector G as well. Next,
t helfmobich 581 the |nmb1]ec$mltonﬁdmfmmmah thre RILNPIs Mislt GSM—only (i.e. it

magplfe? s, e i Pohle S et ufEp GRS prpapaeauest with he
selddeACHdRBEk (BeB14)! fNo%éEéat atconh&RoiBBY. 1ehdietd Lbs 818 bds'@eu If

station remains regi stered and operates on thi's
sucgasplat at 98@2§14 Fkﬂl@olplﬂfaita@mamnm oPDBxohteatis=quest smm the selected

net‘g(gli{r(s nua ?&c?ssg“ﬁ aéf% ér}gt rrfiwlgﬂed r{?% r geg’?eall”\élssre%mered and
conﬁédﬁaﬁﬁlﬁodglhftﬁié@"[, C(@ﬁ&ﬁ@lté??f NotNh8Pa kOl @ﬁdisLﬂﬁ/sttate 818 as

the nobile station identifies that the current
wellssm onl y and any GPRS PLMN becones avai | abl e,

op We) 54 where th bi
g%‘?%%“f) g aysgﬁge% ‘% @%ge@ymﬂggf C{’? tﬁi’?g’ Higqnetwork in
respla)ﬁ&r to2iBs QHH?S sttictE®qudstnd thefea@tpt } ﬁ ©8eed thesugBRLEHNE&Br B (FIG.
proceeds thrqugh connector Q4 ; erw se
9). 'On the other hand, in step 814 there may Be a T3310 timer timeout where operation
proceeds through a connector B’ (FIG. 9). In step 816, the mobile station may receive a
reject code from the network in response to the PDP context request and thereafter
proceed through a connector X (FIG. 10). Also in step 816, there may be a T3380 timer
timeout where operation proceeds through a connector X2. Note also that a connector X3

leads to step 816 as well. In state 818, the mobile station may receive a user manual
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operation proceeds through connector &. Further in
state 852, the nobile station may experience an
W i50i868ver age condition with the PLMN and tPer/€atioano1951
proceed through connector C. If the GSMattach was
rejected in step 810, the nDblle station receives a
sel@féaowf acheiwork o theesafiet prgeked tirughreegaspectonfe Ao in state 818,

oS! B R LAy BBt

procéel thejadt a cogieectsB IFERED) f Fathenlibietadf 828,a%e mobile statlon may
identified in step 857, then flow conti nues t hrough a

xpepiAFRect BALEP3330rtippe el dhsreafistarogerskthrmgh aaspanector B* (FIG. 9).
Furgﬂa? .qh fs{a‘fe gf’é L{ﬁe Qﬁo 11% dstdtﬁpsxfl%p re%aZfe oaf ?ﬁg &e 2 1\8/]!%1:’133' the network

gnat e nva ower

and Ehmﬁbr poteqd t&&QJ)gh donnédier C2j ECdt eoatl GurtlResn BRte 9138/ §hé& mobile
value of 2, 3, or 6 as identified.in step 855, then

statiqfl Y PYRSTIERGR ABroWiodsPEgrage errditiem oyitlsdhy PEMMNnkyd thereafter
prob&ddeB s@e?@%_qarﬁeggﬁb '1@!1&@(? g%ﬂ%lé{eﬁgf ﬁ‘?e}? sl\}?ot\gPt, I;{T’@‘entlﬁed in step

connect s to
802nobil e station i dent [ f| es whet her any PLMNs are

v'IabI (ste no PLM\s are avail abl e at
Iﬁlﬁﬁﬁ étag%tqeaﬁﬁ%awb%hqréheramslarnLRAsMN available. If
thel%pﬂ@%r Pil@lg\? Qvﬁﬁﬁge e E?@ ecﬁgf’ B‘Ee%gyl@ stafi0H] %Fsgg%y(se No Service”

when one does one “or ar e avali
(steptd2p). 82h¢ mivhde sahoh svild tladnl Wmt ﬁurtang POMNotosdpppaB@pt862h If the

R AR T e bW e PG b o
a cOfdRtor 0t BtheRFive (ife)an¥ tcﬁﬁ& ngbdrﬁessﬁv%fagfé &)EI%HBII éjroceeds

a GPRS attach reques h the sel ected networ
tthleh)a conjarctortthalf thﬁrc mmwdﬂd‘lemaildﬂdm dtep 820p the®tUe awbile station

5SS SRR S SR, S TEFALR . Bl st
netwiekWoKel 308). ERot@ kRat-a donndMECAISIdd o alep SLE R gvjeﬁ Iﬂlf‘e user selects

., Jobi | e station remains registered and connected
YESrag @@h 82Ri the mabhile(setign dl$128(§ all mpaitableRi: MA Sciorordertand gives the

I 8 t he bi
e BRN g R 208 o Y PEME batflors SRS LSRRG s
stepr $39nRNSEL t Onédide Geassewctsagpﬁbtweﬂtuﬁ%tepm tHeehesifd fition attempts

proceed throu h a connector B (FIG 9). On the other

to mRgister With dheeprlectad PAMY. ndhe b@olalengtl@l themeidentifiesowhether the

r a c ect
o L HSESE BN % O B LIRS
rejettfjne o v&dﬁﬂﬁr thepenis iile]?DPe&MM)d{ rejectms@@@%@ oxf h?ES’BBt step 834,
context request and thereafter proceed throu

th e%%pﬁq@;&noprog@e@pt@st@o%% Mfdp sfeg etbe $L4INtip é%q;FHﬁMl‘ﬁethen the
motfie kBt d&%@%ﬁh{%@%@&% A5t ST S‘Ele&%&yg %?;?ﬁxléﬁi’o el 838).

a connect a connec
If the PLMN had a GPRS attach rejection or PDP context rejection, then the mobile

station displays “Voice Service Only. Select SAVE or CANCEL” (step 838). After step
838, if the end user selects CANCEL then operation proceeds back to step 828. If “NO” at

step 834, then the mobile station attempts registration (“GSM attach”) with the PLMN
(step.860). Note that a connector G1 also leads to step 860. If the GSM attach is accepted
at step 860, then operation proceeds through a connector G. If the GSM attach is rejected
at step 860, then operation proceeds through a connector B4. If the end user selects “NO”
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| eads to step 816 as well. In state 818, the nobile
station nmay receive a user manual 29sel ection of a
woeddosdedand t hereafter proceed through a connBCt/GA2084/001951
Also in state 818, the nobile station may experience a
. Rout | Area Update (RAL) rejection and thereafter
n ﬁ%gégg‘h% ﬁ’&d@?blk? dimederiaysg Bmgrgenoy)Servioe Omdy” and waits for the
AR IR ted BOVIPR! s - erighce.a RAU , :
P Rt NG e EoRE A BB TR TR S g mobile station will
trycthe peetiouslBselecteGPIVIN druwhingdr brprédisisty 8dBetell T MN to become
ngﬂﬁ[)e station may recejve a PDP deactivation by the
avyy PReLgoperaten pEceeds throygh agonmactidh connect or C2.

Yet Repedhct Wil f)é‘@ﬁ@ttc?Fﬁfvl.%, v[ﬂﬁ%lx ??I%hllu% ?V}i'}tg.tthgﬁ}gga network

experience an out-of-coverage con
selentigntahé pgﬂ@?hﬂzpﬂemﬁed tltedlégﬁlawiNg @%@jecﬁ?cﬁ]@sa &dfh ﬁeﬁw@ﬂ%gléresponse
or if there is ng identified in step :
to ‘ﬁﬁ E%ea&gg}&qu?%gﬁ%? mobde statign. CoaReqten Bds it siep 814 of FIG. 8,
héddQh& nétoROYerlds ' | Pk
v avai | gbl.g ate st gge%g%%dd? Eéﬁhet %‘ébl{rlrét;gt%ﬁoed gltlla%%foélﬁm a GPRS attach
requigst.plAayegect NodeSisran indication dmt 8R6)ctwditkehasobjebRdIh@kdq@Bst for data
vvill.tgf\n(e?n wait for i{%‘ PLMNs to appear (step 862). If )
CORFIRANBSOT SOILF Josi-o Ui e 'RERNGodE SRS alipenli 26 er Bressdeified in
tef36@1, thdethe BPON BldeQBnREPSERISI m}i R
° elgt her w s_eei f alny ot her PLENﬁglé%ggme\?é)?fab e, Card removal (step
903y & the rgert sede deassiot havaughalae 0BG o Brin iskepld01} then Eloiwsproceeds
L avai l abl e .in st . .then_the bjle, .
to FRadS MR RIRIGP QR 18 o VeERal . e R s OF 1 55 Mt mysip 902,
the abjecisen Whatdnesd &@idaRRHAl dpératishesibec@ds K i
,82]8) .. Note that alconnectpg H ﬁg{g\%s tg(t)\g%ggpg%gg&%ge the mobile
statiga| will generally nyempt fslnewtuel reyelerticut ofst ngtwd B8, Ift the reject code has

il [ i spl | i l.abl. LIVNS i der, . .
TR 010 8,918 21952t 81200 50 i Tcn

deembdMon{csitiesl S0 pperdidie ptdtatdsatoC &8y OOk Arhdr8 RS Mdbist &Rion will
as well. Once the user selects a network in step

83 _

gen@&@},’ reafemph pithdhe neftvosn Niotesthpt & critical egpsisateened lone fxe which a
. ' S ien then identifies .

per PRI R A PRI R R TP B o SR s e sgeription

a noorcritivel dreor it hetrepitical but CGREG igbhaahwhizhekdrt &a pRblem or fault with
whet her there is a PDP context rejection (step 834).

the pgtwogkegr sgivice; sgrption; thath maycheapassigpeotsawetaryo Atreject code
938 i : s the. FP then the

%lawﬁ%%ivlagesdtfgtci%glﬁppﬁ g g Féa{l/}gﬂﬁ rrer%@lnec%?&@él P (L; nglg e&%s;‘f.omsmnds to an

illeggbinebile 8AvFment; @AdNERalue(terA3BInds!td GHRES Riried @t Aon-GPRS
GPR%Hgﬁ?t ach {Dgt ﬁcti on.or PDP._context rejection, then

SeIvicfis HbBFIPE AlodtedonAdicisst £9de hypng e welpgiofe/ evrgeponds to GPRS

servies 6t affWE; of vEIONGEL 1 %\%Jrzééﬁgxﬁié% PQ&%\{E hots LRy @RS, g&iﬂ{le of 12

the end user selects n op I on procéed
corrgspondst to dacepioiB28ea hét WiNGVedata shimp @313 cohrespohtie t6Qbithig not

station att ts.registratio "GSM attach”) with the
allow(ﬁ{f {he CHHCI%rfgCa%IOH ea; and a va ue(of 14 corresponds)to GPRS services not

allowed by the current PLMN.

In step 904, the mobile station checks an attach/RAU counter to see if its value is

greater than or equal to five (5). Note that a connector B’ leads to step 904 as well. If the
attach/RAU counter is not greater than or equal to five, operation proceeds through a

connector B2 (if attach reject/no network response) or a connector B3 (if RAU reject/no
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(step 860). Note that a connector 3 also leads to
step 860. If the GSM attach is accepted at step 860,

WO b@s/0¢8sar at i on proceeds through a connector @CT/CALGE/001951
GSM attach is rejected at step 860, then operation
proceeds through a connector B4. If the end user

netweﬂ@msponsnuqu&) df ép sel/RAlé womiter rrogichter ﬁtaatqrmqual to five,

e B e B BB BN e Boc e U dateeed) s Network

(stepS0BP. BR%), -thd BRLIBRIatien pERbERNOWhEEK WhithENe t]ﬁfe@‘l‘BQO@ li/set to a
Selected PLMN or wait for a previously sel ected PLMN

valuothabisgreatenthiah alpiredetanhmined 1|0§@maéttlgmn vplugd2 éstep POF)oUlte internal
9
tim R B it S P e o P RB R REEPED Gyt than 12

mirRddst(e ‘“gub@cWe}L‘n de96d BOeSnkRS. hAIRGhi @10 hd Bied] thRF#SA1ue is set to
fromnetworks in r%@gonse to GPRS atfach requests from

betgegrobi- H) srivutes prefexshhyedtont 6Bningtesr ditigtee |EI38Q21 l&ngreaileethan the

wher he,n nds .a ect .code to
intee) M el 08 | sy R RS ST PR by bS5 tintomat
timéoetgud 8 @fep I CIr tigfer 13302 iNgremef RALKhE agerm8l B8kLdalue at step
the request for data connectivity for sonme reason. |f

908 Hhe me}né@ station étan timezabased on the tiger &83@2 yslue (step 910). Upon

t1mé(g1$ gﬁ' h{d% ?1! ﬁoﬁgs? 591 % fanctl IESE? %aig%loﬁ %gt?ecggnec%r B2 (if

attaSIE) Bjectb rtdﬂ\eoﬂceueqﬁls@mi&:odﬂ@ﬁorm (if Rwey &teﬁéaynﬁendv\fvoﬁg response).
8 in step 901, then flow proceeds to ste

Aft?ff stemfeS 1l petPleohe mﬁagleast%taqnu@sﬁﬁyw“seleqQ\Tetwsrk"o?foq&w user to
t 29
chof VB iyl SUER 0o 15 B1BE 1R b SREIE Oy ot i

916noperhtiors paiceads wddghgaenmcadrl Q. [f dreptiset @electar‘fm)” at step 916, the
| ect i f t f th t
molafeféﬁit?q%aqlﬁgéa% “Igatg Slfvwgkaqtjgsedl@ethi gtgﬁorlg’z te§s918) nXt step 914
frorh @&#Het Et‘e @OQ the g‘fo‘Bllg Qitioh QfplaGh 86 ﬂa%ﬁée ARl o%hjs Network”
non-crlt cal” an peratlonB ceeds to step 904 where
andtmmnptsbﬁ'or end tuatr setectioh lof geretwarkl yAftenstere A4, apierdiiongoceeds to

tr’mﬁ g)tetht critical error is deened one in

Ste eS&“B et y|51 B emor fault exists with the
NetEn Qs thﬁ‘ox@ Bd nyRIe o FIG. ero/ EcHS RSiah Pl the 1anual network
non-critical error is not critical but rather is one

seleptomridepertitidanty descebgsrtbbhamliog of aejeat cwictsrfrqm achvairiwomkresponse

to Pﬁg Sg{te\éﬁlt %gqu'%gt? 31” | Fn&og)ghg sr@\gp WS%BHQP,{; @%Igrstep 818 of FIG. 8,
whe@@ﬂfeefmwaﬂ@sehes aPDH §&aalatiwlb e flodllk QAtioR t@hﬂ&t&fxﬁs from
corresponds to an illegal nobile equi pnent; and

stepiIo g 6. B, whnre élmmmgr tssnm@/é@@dedeéhmbnh@ﬁammﬂs response

|ce not be e ect ode hav a
to o B S5l HeaRFhodr Bis S el IR B R oA 85 4009, then
opetatibl grdtfeeds]to%&fpl’ 18 R vHEse the nRIUWY siidion @iflll@éﬁ@i‘aﬂﬁ rééﬁbﬁiﬁt with the
of 12 corresponds to | ocation area not_all owed

netwagkyu ot thaga eenmeetopSAdeads do piep AP Fyaswell. alf thsweiect ppdeene deemed
cntlg%ir%%sg id&aiﬂ{e‘ﬁ p%lfat?%n p%]c%e&s Voaétgf 1864 &J%elceotrhr @oofé Station will

services
generally prompt for manual reselection of a different network.

In the present embodiment, reject codes that are deemed non-critical are 26, 31, 34,
102, 38, 36, 39, and 35. Reject code 26 corresponds to insufficient resources; reject code

31 corresponds to an unspecified activation rejection; reject code 34 corresponds to the
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allowed by the current PLMN. In step 904, the nobile
station checks an attach/ RAU counter to see if its

WO 2008048630 gr eat er than or equal to five (5). Ne@ECAR®EYE/001951
a connector B leads to step 904 as well. If the
attach/ RAU counter is not greater than or equal to

serficv ®ptiop derigi temppracitye edsoftdrdenigéjeet wdandlt anreBRor(dsfto a timeout

RSt u TS B P it PPN hBo TS5 B
coIALHRMAAS N1 PTI @AERE dédeBPatRin; RIS LodO3d it:dafﬁ‘esponds to a

then the nobile station inmediately displays "Da
rea@gvaion ecqResty sutirepert todes3 Nestrvespdtds (e thegNQAB) alrdddy beinghuged. On

bi | tati ds, t heck . wh t T33Q2 _ .
theis bn g8t ObeBE BER B et BEEEH M50 20, B e ir g Rejce
code7eEdRkpdriddRé aMAssiflg lof ulisioh APR) rejdfQol&L8BALsgohd®I0 a user

value t2 is typically set to between 5 - 30 m nutes,

authendicpliaef Bxilats; yejeet aOegortelpondsite dhe sct{vatign biimgwejented by the

1 30 mnutes). Ater ively, the jnternal tiner .
G rioh ol Fo el the KK oblith hebE hPSpppigRyeiect code 33
corfdRpeiids Go MhedérEise o*)tfloﬂ horeeink3Becribed 36;0adak]ebhédietI3ecorresponds
internal tinmer value t2 at step 908, the nobile
to agldeG onSNDAA Bilare; i mer based on the internal tiner
val ye ep 912 .. 1] . 11S e ha .
! nelt stbE 1018 e bobite paubl Bbee Sty HAEFER! phOAR counter i
grefteAthan br 81l t@ fife {3)MEf thie PIattingt REuktee mol g iainug equal to
(step 910). Upon tinmeout of_the tinmer fromsteps 910
fivey Hepnsanspion procespefoasqnapctor K8 e oo ttdR: aftgrenticopntep is greater than

' r S « c . I4f .
or S5, 68 5L U8, R/ dul BT Bl BRI ufllon ui
Net®bzk” drdepromiptd the sibatwituthet it plaaysly Seleet Netvadrkid (¢ép' 160a). If the

t he user to choose \M’{ft her to manual |y sel ect

a‘ .
usehSAQRTCR (St 1gLBuAlEY SHECger Rebyek 8t sippstOly, thensgperation
prodekfls t&@%ﬂdmﬂ%ﬁ%{ €C¢ehls uEé}rcﬁg&é%s SROPeGE fﬁén&ll t%e%e&:ﬁﬁg a network

user selects at step 91 t he nobi st
at stiéps pOGOy thérDiteamBbiles StatolReispiysl “Data Bosnddebmmdtiise@d t(sipp 1008).
he nohi

918),, At step 914 fromearlier. step 902, t bile .
Nexiy e AT &Pty it iy e OB REPHGR A0 & Mgt 1 otherwise the
B BRI w RS RTRCF ] B R SBUREL A0 F0108, I the 1 time

network. After step 914, opération proceeds to §
expgesiromestapr 10d6dthen epératisn gontibuessthraigh epamector® 3.1 now be

madg to FL.G, 10 vvhicp ;t?)ntinl{es with the ganuaévk 4

net WK MEH108 408 FPRAFMS AT PEETUTer § CORTMRioaHEn pRiwork to provide
onelGiNdbrleN@nRhuniBitRint set@B@Sfol LAAbBIRE WRidiShdve BeRARREG Dl n detail.

PDP context requests froma nobile station. Connector

In gen¢rel, fseannéngeepesat®ngs pefezmed byithe mebilp statien {goidrntifyeats or more
a PDP deacti vr%t [ q_g ﬁ o the mohile station. Connector X hi

COWIE“I}‘?%’I‘?PSI{‘%‘?SO 16VIBF1 FIRECTE VOIR CRIPIIIMGEHPRSFR 1 el 850 Braphic

covEREE GlreaC OdRet Mobile stabioh | iblerftifith | Which Nofl £18PidBSEfdd0 cénMification
context request. If the reject code is deened

netwienks srake a¢ata c‘(ogpggngaj@g)sprvuq@eqyailable for the mobile station. The mobile
station then selects and registers with a communication network that makes the data

communication service available over a network that fails to make the service available.
Preferably, the method is performed in connection with the creation of one or more
prioritized network lists. In this case, the mobile station assigns a higher priority in the

prioritized network list to a communication network that makes the voice and data
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operation proceeds to step 1012 where the nobile

station will generally reattenpt with the network.
WONRG08/04d83¢ a connector X2 | eads to step 1012 arCTEAR04/001951

If the reject code is deened critical at step 1002,

then operation proceeds to step 1004 where the nobile
comsnahicativnnéedrvicg engilabld yndpaltovpbld tor it weeruacomesaicatibn @astwork that

of a different network. ]Jn the present
does @iobc N AR BYEILHIgV Pl ]é"e}é%%ln QUE 15 mﬁleaam%f %,sn%-s highest priority
netwirk ﬂ)pgomgﬁ%mcgé Mogﬁe stigdect code 26

corresponds to |nsu |C|ent resources; reject code
c orAésmggd:susﬂy), mduaﬂdsclmyis fif elettazsetiseaofferad tbyj data- capable networks

e 34 corr ds to the 32service opt.i
are PVt o 3o eI G e et crSyof Theq B8 A gioriigiin Temory a first

timEPLA16S RS id Brodddd gféﬁo%ﬁ f\ifﬁ’&éé@%oﬁlﬁﬁﬂﬁ&ﬁﬁmf ﬁé%{%ﬁp for use in the

net wor k; reject co corresponds to a network
mobidd Istatlen, cajsigt a cogieesB forc date empoentivity dosbe égudmitte®DRrough the

ont ext eac i on ect code 39 corr
wirg g8k B et i, BAFEOPing e TeqiERh U doe SRR s Biftiarhen data
conh8ctivite APARfieRltheBHY 0P8 réiRtptddrel &t Ediedatd @&%ectlwty fail,
rejec codes that are deened crltlcal are 27, 29, 30,

actig2iing3 timen da, orRejseasnd dks 2Mecwhick splsnsishanghe, first timer value;

and, reagelgn g ‘ u nK nog‘ﬁg 'Q}?prg?qestfeg cfa dg%n?n% tgﬁbrr e%g explrattlon of the
tlm&o 'K %8&9&@? F?c%rfhﬁ Préfilct ¥Rihe PresbRt PLiERiIBGHEHI&Ya §tbRge medium

N, reject code 32 corresponds to the service option
dmnngltannsﬁmbom%ﬂoredeqnetb@ stoate mBliwor Wherp dhelcomputehimstructions

erv tion not.bei subscr.ibed. t.o gj ect
are S5t 5 0% bORe Rt PRt R ARR BB woRe 0 o
101@ucht d¥ai¥a dipeeradrdticanisi ddediibel iig pamtigtrbRtiol e s 604 612 in

attenpt counter is greater than or_equal to five
FIG 16 eSO ot Pl OF ctainiler ot dadiCT R the timer is T3302

oSk ] 18212 I ARAE L ETBRERLS s LRSI timo vt
utilpgdad bétovebn Yo, 30 meinutckhe Uiy irahﬁctn&ll itevhnidjusg|ifiyise GBRSaattach or

Connection Refused on this Net and_pronpts th
RA[sattenygh 60¥der is reater e 91 el & 1vwé%lwokﬂe clatiep nﬂf@@}ace itself

intd § « yﬁ@fegﬁ%?@cfi’g%tgte\(ﬁﬁ stdiPh tTREYAs! %at%ﬁl a%o‘ttinq%r@OZ” Timer

net wor en operation proceeds ough
330easranplgrseCo fVa]uh galkenefirorn HGSHeEmENEY 1 2f evhictarsuapényodic location

sel ecti a wor k at ste 1006, the
upd3fecihcsn thedpa st o OB HESEO HEFABEQor (RgepA12 over-the-air
by &n%gﬁtgom% 'if lohie i G108 w&tidadsmn% RétivbHC AltilizEN S NHERS value, If

station starts a tinmer tl ot herwi se the nobile
prositled ower-thedatrshyf the rekweorlys the ttmerrmam he Isgt tselpe’mt foar (4) hours. The

m°‘%‘fete&5m§trfg‘1 ot Sl optsmatifon CER R srrvises Sk BRGHER @ cRgP xpires.
Kg[?m‘%ﬁuﬁns fRéiness t@élﬂucfiﬁ%ﬁﬁ%h’tfsefsﬂﬁst&ﬁla?%tan&eléys (e.g. delays in

ni cation network rovi de one or nore
recmwngu‘puslaﬂ ermaibmessagss)f ohccardippitd thespragent appitoatiomewph delays
cibed in detail.
are re uce
A mobile station of the present application includes one or more processors,
memory coupled to the one or more processors, and a wireless transceiver coupled to the
one or more processors. The one or more processors are operative to receive and store in

memory a first timer value which is broadcasted by a wireless communication network for

34



10

15

20

25

In general, a scanning operation is perfornmed by the
nobil e station to identify one or nore communi cation
WO 2408044630 Whi ch support a voi ce comruni cati on BEF/CARB4/001951
in a geographic coverage area. The nobile station
identifies which of the identified conmunication
userigthwmobilerstetion; waseaa ceswesinfor detaensestivity éo o siahstbitied through
for .the bi.l e statjon, Jhe nmohil e statjon.then.
the SFEPonigrs Ay SEER, R TalegHE 4P h PRk Slutimes when data
conhbdtvityekas dMe tkabAe 6P M8 iréaicipredSRuNéstefrV@td sdiRctivity fail,
over a network that fails to nmake the service )
actiyataial tahérdhased eif @ sedong timdrevalnstwhieh isdegsehathedirst timer value; and

connection with . the creatipon of one or. nore .. -
repgif s et gsiests BF b oot Trciel Siieetignif e timer. A
consh@tit AdnaSSleSNST Be PrBBAT apPlitAlont iMcludest M rs lifdsh cé@ehunication

network |i'st to a Conmmuni cation network that makes the
networke @ senond ativel BS commumicssion gistwerky piad aamabileplaton egerative to
seleﬁ{)lto%\’f\:? ﬁ% :t}%; ogt;é n\?/}/rgl%%saé:@%nn%un{i%agi%ﬁl RME{ Vﬁﬁkthteh %Eco@;ﬁe%vireless

one network1s
confimt Aionattt@srkt foe coinglidsdatiphd. 0Thé Ynobélk Weitién fodrthe communication
conmuni cation wth the nobile station. Advantageously,
systeadpeladestbe a9mpenentrdescriadabee.of f ered by dat a- capabl e
netWiﬁ?beaar gre%{a?vd ggtheTa%Svgﬁéﬁﬁptibﬂ]%lé{gseﬁ) }{njafm%td odiments
of TeCeiViRG And s oring rn nmenofy afirs I ner val ue
by wdy 6f1e>d'aﬁ11}bé oilglc didng o abiyitienswherebwill moshvimiscakhowledgeable in the
network for use.in the nobi]| eczt atjon; causipg a
field deyrekieh fth inygRROR PATEES: Y% SHohoVBBIPRS AnVithiwythe scope of the
. r i el e r i.ng g h
RNl 58 FERE LRI o CERLUATRLLSh  or cxampe
althoopginéwt dathited destdijstionahdsestricthe usmiethe rtemmo f‘eetwerk’t mnpingekt of the
. requests for data connectjvity fail, activating a
inventig e GO POGRBI SEPIEIA St inde 1<9gE nefiugri the
invddi®n' 4158 brddd 'incgﬁeg el g "RRFRN Q-debBords’ 8 B drkd $heluding
of requests for data connectivity after expiration of
netwérk submas andevearipdivEiualreblgr dmapoibduetanypie, takboyghespatradiments of

appli.cation . i ngl udes_ a .stor ' co ter .
e RS A 5 8 05 AR LS SEFRHS v and
data? BleGhobilS{thttis] RRBoRAN DepPratiaAdd BabthednPi®i6RSS @bt limited to
0

perform ng the nethod described above. Such
suckl e¢taokled niobpk stations eid perivises] e Blag inyerfidnns ppplicaple to other systems

in ‘%Ifellcﬁnlgg%q@t S(%‘?%{n% gai% Gﬁgﬁfbégdl ,%;cglr god%(ﬂ.ct%gg %ng eltc%lo ajéar%glé%gt%zdifferent
exteh&302FiAlIgh altRolbds €6k QRoblife? Hévichr ORditintk elleftifiés hplurality of

network) and the preferable tine value utilized is i
conhrunieationetw@Bs ayailableswithusiitsgop graphic icovrIpee &enil Hay sometimes
.o L. the GRRS att. or, U {, C ol .
dentiy oy < g ook S O R L o SR BIER S e Rline shoua
notiiﬁﬁ@&?ﬁﬁatﬂeihﬁ?ﬁ%taa@hwi&&taﬁﬁﬁ? state and start a

timer designated as "tinmer 3302". Timer 3302 is sinply

set to a value taken from GSM tiner 3212, which is a

periodic | ocation :
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update tiner. The nobile station ordinarily receives
the value for tinmer 3212 over-the-air by the network

w@eqosioiseene i s not provided by the network, utPCT/2a%008/001951
default value. If provided over-the-air by the

CL?E%ﬁgrk, the tinmer may be set to up to four (4) hours.

bile station is not able to attenpt for GPRS

services again until this timer 3302 expires. As
apparent, this traditional technique may cause

L. subAt mgthod| ofysalecting & pempainisatige ngjwonknwith asiivdedgdelays in data
QRPN o T .~cAccording to the present

servibH SR et %bg@%i}?egs@@s of

application, are reduced. A nobile station

of tebeivingesrnitofinglih eanmaR 4 fedt UfiRG P18 WhidAPisebroadcasted by a
. processors, penory coupled to the one or nore
WII%FWF@?”WC&WW@ wedn thegnpebils sfadiongoupl ed to t he
on : S : e I ocessor.s .are .
oS FoRREERE S o0 o RS ARLR L s
netwaiky endvneatteripsing thacgjasdtagh foya pluralite lofSineonha ia dofectivity
.network for 34use in the nobile station; cause a
failfequest for data connectivity to be transnitted
thr ' r he reguest ..
up e B 8 BOLE R AR BRR (oF Bh WBhediy G RBlating o
timérdiabet orad sewond himeo nalue whivhrie lase tiah einpfisdtimerass; snflor
dat a c?nn tivity fail, activate a tiner, based on a .
S cABRRFIAE s trORFRILing ATIRYSStS 198 doieranmeaiiity after cxpiFsion of the
tim&al ue; and repeat the transmtting of requests for
data connectivity after expiration of the tiner. A

comuni cation system of the present application
ess_conmuni cati on network, a

includes, a first w
2 sec&ﬁdné\q‘?%f”gggmbX:’nrﬁi'ﬁh‘?ré’é?fqpﬁlﬁmﬁétvvor k, and a nobile
St akdtiaB wiREeR the/Mrst (Im&Olfd is RGP khdnRe bAoAl el GAIRSS
conmmuni cation network and the second wreless
corvhergin dhe sep pbaclivating the tiommeompsdsiaotigatingtthe timoi based on the

' f .the conmuni catjon stem. ncl udes the
seo bl dafle 08 FRTIMETe Y RS e st P valies and
t hattitdtiganeiindlebaed phi e el BHes vhReAf hEEEREd timer value is
enmbodi nents by way of exanple only. Mny variations
greafes dhandhe first timkss valioi ous to know edgeable in the field
to which the invention pertains, and such vari ations
are within the scope of the invention as described and
3. cl dhoeekthohel digim Drwlivedin heplireStihyr SRSCIIbAGH onFPperiodic location
exanpl e, although the detailed description has
updafe HPReE.| y used the term "network" in context of the
i nventive methods (which presunmes substanti al
honogeneity inside each network), the invention also
4. br Ghdlmethod lofiddsins ¢) edikieng thxebowond thud)- ¢46d iOBStwREn 5 and 30
. networ ks including network subnets and even i ndi vi dual
minyes.| s As anot her exanpl e, although embodi nents of the
i nvention have placed an enphasis on GSM and GSM GPRS
net wor ks, and voi ce and
5. The method of claim 1, wherein the step of repeating comprises the further step of

repeating the transmitting of requests through the wireless network.
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dat a- capabl e nobile stations, it should be appreciated

that the invention is not l[imted to such networks,
WOorRsie863¢ at i ons, and services. The invention PGI/CA2004/001951

applicable to other systens in which nobile stations

ar enableg f or comuni cation services available to
6. di fFherpthod afslgim 1 wheneinthe ayirglessgretwenk eroniprises defiist wireless

[ ' [ £ i - j nicati on -

net kA Scb OF Rilen b et e bl oeBP AP il 2 wanomitting
of requests throughay sevon® wiirekss hetentl diffemsnt from th figdt Svireless network.

avai | abl e network with which to act upon; this

under st andi ng should not in any way limt the

i nt [ f th i . A method of .
7 qolloeranByl it 1) Sulh e sttt ol Rt OhnRIIBY apprises o
Gengral Batket BediviSeeyicd (GPR®)tdttach mqugsti si ng t he steps of:

receiving and storing in nmenory a first tinmer val ue

whi ch is broadcasted by a w rel ess conmuni cati on

8. netyerketh8d d#SGaitd) 1t RRefBP ltﬁesr%gl@%'efgf ;da&ayo‘chitntgcgtav&fty comprises a

request for data connectivit ransm

Routing ApepUpdate ®RAB).ess network, and reattenpting the
request up to a plurality of tines when data
connectivity fails; after the one or nore reattenpted

9. I e%@ﬁ}ﬁltélﬁfrg%ﬁﬁﬁar@@m,%ﬁﬂp\ﬁshﬁé; fail, activating a

timer based on a second tiner “value which is less than
t ha sforagetmedivms val ue; and repeating the transmitting

of ts for data connectivity after expiration of

t h(e;&ﬁﬁl#g l.nS‘E‘.m(%]'?ﬂégtﬁﬁetdhod’otﬂﬁftoagﬁi#ﬁdﬂmif urt her .

Cothercofipiter idsBSbiisig &%Eutﬁﬁl@b? iarg%cil\eﬁéd?%r: val ue is
ue,

greater than the second tinmer va erein the step

of act i W&EIVE aestaringsin neewnqyy iacfirst timer wadiid wbigh hebroadragted by
b od 1 lue if the. ti
o o Srefs pEunRRAth haWBhc F uitinhe apigSEsM | ™

act i vat eauginghe feyi@t foAsRe thdeBSvily (S thel bidBImividl Uhrdubh the
the. second tiner value is greater than the first tine

val'ielessanetwnik, gad Fsétempting tierequesiupetog plutatiéy 6f times when data

ti ggh . S based on a periodic |ocation update
ti ner.e&%w&ﬁfelzgnet hod of claim 1, wherein the second

timer vaftarethieSolkeonaroreSreafteinged NeGikdseS ford datd heorBHRRS fail,
of claim1l, wherein the step of repeating conprises
t HRstivating,a fimer zyssegf on a second timer value which is less than the first timer
value; and
repeating the transmitting of requests for data connectivity after expiration

of the timer.

10.  The computer program product of claim 9, wherein the computer instructions are
further executable for:

testing whether the first timer value is greater than the second timer value;

wherein the step of activating the timer comprises activating the timer based on the
second timer value if the second timer value is less than the first timer value; and

activating the timer based on the first timer value if the second timer value is

greater than the first timer value.
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repeating the transmtting of requests through the
W reless network. 366. The nethod of claim1, wherein

W0 b@snissad ess network conprises a first w rel eBGI/CA2004/001951
network and the step of repeating conprises the
further step of repeating the transmtting of requests
through a second wireless network different fromthe

fir w reless network. 7. The nethod of clajml1, .
1 pherbs FOTRNeT RIg eaRt Png‘rlthﬂ’éFlé‘“E Snibeen e first spmsrivalyg igbased on
ap&ﬁﬂﬁéﬁkaﬁgg%?aagaﬁggp Service (GPRS) attach request. 8.

The nmethod of claim1l, wherein the request for data
connectivity conprises a Routing Area Update (RAU). 9.

Ac uter program prodquct onpr,i si.ng:. st orage.. .
12,1 PR OBt P PaboaR o SEP o) Suein fng ' SE S mer value is
betWBEH 519hd ShmimpAsPuUt er instructions being executabl e by

a processor for: receiving and storing in nmenory a
first timer value which is broadcasted by a wirel ess

co ni cation network.for .use in the. mphi]e station; .
13, ool PRt el of SRR b B pisbisd repeafing comprises
the frBEs Bleh o ebple BB tlaR@n i Lo B8 GueRBNRNLL tiRNMireless network.

reattenpting the request up to a pluralrty of tines

when data connectivity fails; after the one or nore

reatt enpt ed requests for ta gonpectiyvit ai | .
14 oo PhERNG e OMER il of it SCRBRT M felsSh nerviapk gqmerises
a fits$ Wiféss tdBibrk ad fthe Step loif MEfeatiad b@npraded the RRaiet B@ptdTeepeating

transm tting of requests for data connectivity after
the diappmiting of gequepls thiowgh a segondrmdrelespmgtveqrk phifigreafrom the first

. f claim9, wherein the conmputer instructions
WH%F%H#%&?%ér executable for: testing whether the first
timer value is greater than the second tiner val ue;

wherein the step of activating the tinmer conprises
15. act Theatrrputer eprograsn praded oh dlgim Jdecwherciy ae rpauesk for data
' td T : £ i mer
conboth§ ERANE A GERral A Relio St pict (PR Hiakh ek
timer value if the second tinmer value is greater than

the first tiner value. 37. The_ conputer progyam
16. oy oHfifc tCOBPUESF aptRsm meﬁ%ﬁtnOF HAATRY st ety Yoo Tgguest for data
conRé@3®fly @Bmprises a Routing Area Update (RAU).

17. A mobile station, comprising:
One Or MOre Processors;
memory coupled to the one or more processors;
a wireless transceiver coupled to the one or more processors;
the one or more processors being operative to:
receive and store in memory a first timer value which is broadcasted by a
wireless communication network for use in the mobile station;
cause a request for data connectivity to be transmitted through the wireless
network, and reattempt the request up to a plurality of times when data

connectivity fails;
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a periodic |location update tinmer. 12. The conputer
program product of claim9, wherein the second tiner
WO 2008048630 bet ween 5 and 30 minutes. 13. The coP@UICaR004/001951
program product of claim9, wherein the step of
repeating conprlses the further step of repeating the
transmi t &ftsgthe freaticmpdest sequBsts deth dath conngosiviy sfanh,eamatc a timer
14 r 9
be;EQ(Gf 019 ggg&%lgttlﬁgr%g@%%lﬁgﬁgg&tg tﬁgn tﬁ? ?irsrplplgfeé §§f‘31 :
net vvor k mpeattthe uaﬁ@mttﬁfg dfeRg@dsts@r AaAohs&Sivith fter exp1rat10n of
further step of repeating the transmtting of requests
t hriB6§ME second wirel ess network different fromthe
first wireless network. 15. The conputer program
product of claim9, wherein the request for data
18. corfRectiobile ptationficidm &7, Gelngeial thPaak &k fiadi fRo&RENME Gfe further
RS) attach request. 16. The comput er program
OPeYALEt of claim9, wherein the request for data

co '_fte& Cv&ﬂe\’ﬂeﬁ Yhecl?ﬁpﬁﬂqéle\%ah?e 1@%’[‘&4&%& Qha@ir tf& se%%gﬂl%eeg R”lué

A nobil e station, one
pr ovlessiartbe achbrtioy of dihtptllmdr dicﬁnﬂiﬂbes @ﬂevaubn WOl timer based on the
%cesso gg reless tr iver coupled to the one
seod et et hedsrand i afie 1o eshiiva s it dmer walts ing

opeiatity 6@het @mer ’t%%@d YR tIRE §ﬁﬁEIeV 1fle H‘?Hév)\ﬁgéég eElHC? Value is greater

timer value which is broa caste
tharcibenfistitinsarivelienet wor k for use in the mobi | e station;

cause a request for data connectivity to be

transmtted through the wirel ess network, and

19. I eatHe@RBilel RRIoNUTEETh 14D wiheredn BleUred dchet v%flue ik %E%dvmle;{]penodlc

data connectivity fails s: 38after the reat

locatienypéate timsr. data connectivity fail, actlvate a tinmer
based on a second tinmer value which is less than the
first tinmer value; and repeat the transmtting of

20. 1 equeshobifeasiatiat & QLR ET W Nrbiv (B sQon8 tRhdr AhiRNs %Etv&é%ﬁ 5 and
timer. 18. The nobile station of claim 17, wherein

30 ngjpatedr nor e processors are further operatlve t o: test
whether the first timer value is greater than the
second timer val ue;

21.  The mobile station of claim 17, wherein the repeating comprises repeating the

transmitting of requests through the wireless network.
22.  The mobile station of claim 17, wherein the wireless network comprises a first
wireless network and the repeating comprises repeating the transmission of requests

through a second wireless network different from the first wireless network.

23.  The mobile station of claim 17, wherein the request for data conmectivity

comprises a General Packet Radio Service (GPRS) attach request.

24.  The mobile station of claim 17, wherein the request for data connectivity

comprises a Routing Area Update (RAU).
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wherein the activation of the tinmer conprises
activation of the tiner based on the second tiner

WO 2008048680 t he second tiner value is | ess than pP¢BCA2003001951
tinmer value; and activate the tinmer based on the first
timer value if the second. tiner value is greater than

25.t heAfSORRURICEHON SYS{PReCOMYISINe nobi |l e station of claim

17, o WGkl Rombluf 8t il HRY,oMA! ue s based on a

periodic locatron update tinmer. 20. The nobile station
of gheond Wirelash esr@mminichkorsmatanrk;t i ner val ue i s between
5 and 3Q mnutes. 21. The nobile station of claim

17
whe? BIoRIlE petipl gRerYRIOSEIFHT sy thepshivitslyst pework and the second
L 1L dd s through the wrel ess network.
erglfwﬁgﬁéo%gfgﬁg@%%ﬁﬁsbf claim 17, wherein the
wi rhkassbileatationknatwdipg:i ses a first wireless network

and the repeating conprises repeating the transm ssion

of requeStS tAPGIREP & %_cond wirel ess network

di ffer enfefiofmd ‘f‘edftbftﬁéoﬁ’é!cfr%&éér&%é%?sﬁk- 23. The

nobil e station of claim1l7, erein the request for

dat a conmweuielegs trgnsceinprdompkddo Germmeal niRae ketcedRach; 0

Ser vi cenﬁ]@RS) attach request. 24. .Thgo_m)bi l e station

of cl ai M"EP1° RhBIOET PrOFFEc? GHEOPPHYC at a connectivity
conprises a RegbivBandt8f ih’@l?éiﬁ(ﬁ'y(aeﬁ‘%timgtg@a'{_’ue Iich is broadcasted

comuni cation system conprising; a fi i

_ _ irst wreless
comuni cly thedirsievirgleds netwark domuse wi thelnechilecstationni cat i on

network; a nobile statio perative.to select on

the 11 rst i reisce TP B mibCoRP Finsfilel roueh the
net wor k fiRf weRlBsd fbieaki, and redthenptald Rusdtalpl M plurality of times
i ncludi ng: one or nore processors; nenory coupled to

t he one whemdatecomsedgbofeds; a wirel ess transceiver
coupl ed to thg ong, ?éaﬁ?&\{;\%dpﬁeﬁﬁe%?‘ss%? Statal Qogm&?t?vi@r falPh&tivate a
e to: recel vé ‘and storé& 1n

processors bei'ng operati €cei v

menory atihbr bdsed biiraseaoakd Yitnetvialile wisiclbi{saagansdt 8@ vt tiher value;
first wireless network for use in the nobile station;
cause a fﬂ@quest for data connectivity to be

transmtted tetﬁe? léggirﬁt{b% of the timer, repeat the transmitting of requests for
data connectivity through either the first wireless network or the second

wireless network.

26.  The communication system of claim 25, wherein the one or more processors are
further operative to:

test whether the first timer value is greater than the second timer value;

wherein the activation of the timer comprises activation of the timer based on the
second timer value if the second timer value is less than the first timer value; and

activate the timer based on the first timer value if the second timer value is greater

than the first timer value.

27.  The communication system of claim 25, wherein the first timer value is based on a

periodic location update timer.
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first wireless network, and reattenpt the request up

to a plurality of tinmes when data connectivity fails;
wW@baosn4d6be reattenpted requests for data conneRCT/CAL0p4/001951

fail, activate a tinmer based on a second tiner val ue

which is less than the first tinmer value; and after

expiration of the tiner, repeat the transnitting of

req [ t he .
281 RS LombiGRLR s AR SECME 03 AL b ime ot i beoveen
5 aflé 30 Tiliruteanmuni cat i on syst em of cla|n125, wherein the

one or nore processors are further operative to: test

whether the first timer value is greater than the

sec ' : TRV of the
2 R bl St Bt ki Stk M eBluRls Sibrive ropeating
thesmpemiting ofrequaststhrduich tiefiseeneldss icmeorkval ue is | ess

than the first tinmer value; and activate the timer

based on the first timer value if the second tiner

30.val Yge EGin@nRRAGSN §3RM §m?ﬁﬂ 35 %g‘feké\'/fﬁ Ehevéhéﬁﬁlﬁg chnges repeating

conmuni cat 1 on syst'em o ere
the tiangmissiah o€rdgeesinthechghrthasqeond witelzsd agtabilon updat e
timer. 4028. The conmmuni cati on system of claim 25,
wherein the second tinmer value is between 5 and
31.M NPhESommblnicdtidh %@f@ﬂy Bt &idnh 95, WHGERTHE frecﬁﬁe%’ 5 83a connectivity
wherein the repeat’ing conprises repeat|
comprigasaioen¢rabPasket Reflie SewideH GRRGH attdvh rbquest Wi rel ess
networ k. 30. The conmuni cation system of claim 25,
wherein the repeating conprises repeating the
32.t r ant@dohhoniciion’ SARASSScIhi 24510Phdrbig tﬁ@ F@gst%gﬁétg%ﬁnnectlwty
network. . The cormunication system of
comjpisesed Rovting Aeglddatd @AWat a connectivity conprises a
Ceneral Packet Radio Service (GPRS) attach request.
32. The communi cation system of claim25, wherein the
request for data connectivity conprises a Routing Area

Update (RAU). 41
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