WD 2004/ 040931 PCT/ CA2003/ 001661 METHODS AND APPARATUS FOR SELECTI NG A
COVMUNI CATI ON NETWORK TEHCNI CAL FIELD 5 The present invention rel ates
generally to nobile comuni cation devices, such as portable wreless
e-mai | devices operating over cellular telecomunications networks, and

nore par tygub@rkisst © @ method of selecting a communigadéOReIrRiPr k over
which to operate based on the availability of different commnication

services in the comrnjc nobi | e

communi cat i oMEFERRRA %@%ngﬁﬁ%ﬁﬁﬁwﬂi@ﬁm‘?@é@ capabl e of
maki ng and receiving tel ephone caigwvoRrd/ or sending and receiving data
over a wireless comunication network. Before it is able to do this, the 15
cellular nobile station selects and registers with one of a plurality of

conmuni catrppicNKEAWFIRISD Wwhi ch are available within a gi ven geographic
coverage area, After teri W|th e s ected n e nobile
stati of oper at B€ PRSSH 'n‘%ﬂ"f ?r}g W@'y @Jgﬁpcgn%un?cg\{\% E%\f'%:e%l ar wirel ess

comuni catsuehn eBanpetabed tme:ieseetmmk taevivesi t operdtow | bgercatdlislaor messages.

"Network selection” is th rt| ul a ol the nobile
station fé%@g]%lﬂ?@ﬂa”? Hgtw ﬁﬂ‘?ﬁﬁ @gﬁﬁcglﬁﬁy(r?\%t%v\ﬁrg&gover lwﬁ%ghgto regi st er
and oper afcﬁmrrﬁﬁicbwrametWedkewhowmmﬁemmtatebamﬂcbmmemallabﬂle/l ddlifiecant schenmes are

docunented in standards s e vern the behavi or of cellul ar
nmobi | e stRMYRECAUHEAE & P c@i} &%mﬁn ngg'év%el | -known cel lul ar standard

i s the¢d obal 25 System for |Vbb| |l e Cormunl cation (GSM standard. GSM

03. 22/ Eur Qpea Standards Institute (ETSI) ‘TX 100 930, Techni cal
Speci fi cat A %,GWE’”A&?ZZ fromthe 3rd Generation Partnership Project
(3GPP), and othmoblr!elcameumcstlrandmm@ssmﬁlcclbzﬁardﬁ@bﬂéééﬁlpﬂb@a! he many
details of cel 1sSERGt 4P Ring TAHRSR S GRYMTENL S
descri be ﬁge\? er%)bl %(z?f{ Iheg;%w ﬂtg!\? fs%ﬁa@(sjéélﬁtS 30 roarrsmget vveer% va?li ous

r egi ons amétacownta wefsletss) creimnigeiionc oetwark c Befoeh itnstakts ko de deriage,

primar| &Etfj?(rt rﬁ?oﬂﬂgr Bﬁggﬁ Qdieds Oé(rﬂod'r@ seRNtiBUoke t@l apReRgtselfvi ce. In

such a net statron perfofnms network sel ection bry initially
det er mi ni mgn‘lntwmstltgna&tM@thS@ﬁg@mgre(ﬁVa@é?&]W@N@ agdivergeoianiIcKIVE @8se stati ons

ina area. After registering with the selected network, the mobile station operates in an

idle mode where it “camps-on” a particular wireless communication channei of the
network to monitor for its calls or messages. “Network selection” is the particular
20 process performed by the mobile station for selecting the one communication
network over which to register and operate. ‘
Cellular telephony operation and network selection schemes are
documented in standards specifications that govern the behavior of cellular mobile
stations and associated systems, One well-known celiular standard is the Global
25 System for Mobile Communication (GSM) standard. GSM 03.22/European
Technical Standards Institute (ETSI) TX 100 930, Technical Spedcification (TS)
23.122 from the 3 Generation Partnership Project (3GPP), and other related
standards specifications describe the many details of cellular operation and
network selection. These documents describe how a mobile station behaves as it
30 roams between various regions and countries to maintain communication network
coverage, primarily for the purposes of providing continuous telephone service.
in such a network, a mobile station performs network selection by initially
determining the signal strengths of each one of the available base stations in a
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-1 WD 2004/ 040931 PCT/ CA2003/ 001661 given coverage area. Thereafter, it
searches for these identified base stations wthin a preferred network
list that is stored in nmenory. The nobile station then selects the base
station with strongest signal that is listed in the preferred network

list. Thegp 0R¥«P6 several preferred network lists, campeMoysdoserred to as
5 preferred public I'and nmobile network (PPLMN) lists, stored on the SIM

d. F | 8ot t.s

Caer - cont 1B aiVeBEEIET U BRI areheh 46T HEEe BAff S Datdrdly” oy

(O PPLMN) withirt a pweﬁmabwe«eﬁtdst thab@dstmeﬂmrﬂan oTté orobiiestaban frenconmonl y

referred to, a8 in@Qasd ({mﬁhcstropﬁ‘s%'ﬂ (g]@a?tﬁéﬁg é&%ﬁn”fﬁé@?eq?rré%sn ot ternative
O se an

to this autonatic cti o user hem)lle station
may be prdist. deitherd triayt bree sevsrdli prfarmdneatwerkl ists edogirtorfly sefesepltaureal ity of

|isted éprr!e@%& aﬁ%cw&ﬁom ﬁ&wgf Mw RsY, s%rag ogwﬁgsﬂ@ bhe i le

devi ce, 1S con entlona net wor ectlon ereferred to as a
"manual " reesplek t@P@thbhstmmmck@p ree hoperRRUMNe ligea @e@cogtﬁ@h?das per sonal

digital asshahan el BN afdl OferalReGREMY SIifN (BMSPIAGRR! € e mai |

devi ces, are provi organlzatlon and managemnment
of text, fil esTh%@@@g&@@i%ﬁ’m@cﬁﬂm&sﬁ@ﬁﬁmﬁfmd FowWEVeeNly rakTedelodst a

communi cat O%uﬁﬁﬁé{kc‘ﬁﬁmﬁwggleaﬁmm'éﬂoﬁsSA gﬂ%!err%de th nﬁ@raa@amﬁ&cess

services, are beconin nore popul ar i n connection with these

devi ce#) M@lﬂctl@‘ d@mo@egnpﬁr@ﬁw 9§ t%moe&ﬁwﬁiah@u maapRPIavidedswitrethg.  bot h
voi ce 20 L ﬁ%ﬁaaﬁmé&@?wﬂa pilrS8y %?(hs‘iéd @Maa%%émsm@mnﬂcﬁ Aer easingly

popul ar. It to operating In accordance with GSM for voice
capabi | i t i\ésibly tdisptayerom) the medile <yicray ThipesoavRNtional Relwerd aRlgetiani t h

vel | - know, Gengral hBa&kebd BRadl H°mapREN neRvotidRRios by d. GPRS is a

packet - based communi cation protocol for nobile devi cei%qgga)t allows data to
be sent and re&dieyeartalie dg¥ces fuph pé persgngl Jidighatistanis |8R8r der t o

oper at g f UWldnhulss,| S petshie tdhase déOl@éé earged@ttﬁﬁ%nm)ﬁtto hmsadé her trappropri ate
communi catil on services supp orted

gqe avai | abl eﬁﬁﬁ; g} c ni cation
net wor k t H¥ganizatipy andyingrape@eq © te’I‘tdef 5 yNeSHPPCT oA CIHS o¥P@net wor ks
around t heqpwpsvefl sbeid dat@%’&ﬁﬁhm@ﬂ%n”@é‘r&zc@é{%dcﬁ%& mmelesbf‘@nﬁilféreirent 30
types of comruni cati on servi cgs that a m’?dﬁ?ﬂf device.is ca&abl e, of

provi di ng. e et BESESE SRRICCHARR PEFOMIE MOTE D SREPUER ThEIWEFICE Y4 not have

or cannot ABeEdavices. Mobile devices providing for combined capabilities (e.g. both voice
20 and data communication) also exist and are becaming increasingly popular. In
addition to operating in accordance with GSM for voice capabilities, these mobile
devices may operate in accordance with well-known General Packet Radio
Service (SPRS) standard. GPRS is a packet-based communication protocol for
mobile devices that allows data to be sent and received across a mobile
25  telephone network.

In order to bpera’te fully as intended, these mobile devices must have the
appropriate communication services supported and made available by the
communication network that it is registered with. ideally, all communication
networks around the world should support and make available all the different

30 types of communication services that a mobile device is capable of providing. In
practice, however, some communication networks do not have or cannot make a
particular communication service (e.g. a data communication service) available to

a mobite device. This problem may be partially mitigated in a given coverage area
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particul ar communi cation service (e.g. a data comuni cation service)
available to a nobile device. This problemmy be partially mtigated in a
gi ven coverage area -2 WO 2004/040931 PCT/ CA2003/001661 as there nay be
several conmunication networks from which the nobile device my select.
Convent i ogalyfeiywel k sel ection, however, does not takgcioAmop@nsi deration

the availability of other services (e.g. data comrunication services) in
its decision- 5 makin rocess. As.a result, an in ni cation
net wor k rrﬁ?%%e é%qyeg&ef g?ipefﬂ(/? CPW@u%ﬁf'?%“%@’\?fkéétmn?:gplcggge?rp%tgﬁe gg\ﬁo ile device
may sel ecineg seleetrmuni cati on network that can pr OVI de an accept abl e voice
service but not_a at h an d avail abl e
net wor k coul d %‘?W\?Pgoé’aﬁ%% \ﬁtsﬁgec\} é)wg}q ?Fés ]?:P eslgt?’\cjcl% gg%%u%

convent i otral avarb@:may bbathérsenmee $eé. gadiﬂteporﬁamue&pm shtiges} oritsrrisioislos- devi ces

that are prim i_nt de Vi
commniscag] wgs%rpéfsge %S%@r%)a?rfadggugtgeﬁc’%%rﬁ%gé Kécorch/ng y, there is
a resul ti sgettegdf te a:obnmt Hadceandroappamaleus: fobile sie\l’!e&!:tni?a}'gs%{e@oamuni cation

?ﬁémewr@O%ﬁéﬁ&”ﬁe@Q& tqgt +ach' g&Gfdg%noécc%P bl%r\hﬁ)c,re @efr\tnce béﬁn&l aSCL%URE OF

present application describes nethods and apparatus for
sel ect i ngdata seoviveyevemthioogh aratmsradenuate randiaveilabeenaworsiogldewayitmi cat i on

servi ces Bgirh tﬁ% vRR 'ah& tt%oéég@' Qé&fﬁ% o H%Eﬂr‘n%?moﬁ%! 5&&Q{Brﬂg Lﬂ?@él Ableon i's

per f or med conmuni cat i on
net woriks mbpe{drailsticpipmpbiieadav@ﬂ@éha!@"%@ﬁmﬁwa%t@mﬁd t@mrw@&afhene@ ¥feHgr aphi c

coverage gred oolhERhLAARULLE (b BeBondiRl S5 BeRci ch of the

conmuni catl on net conmuni cation sérvice available for the
mobi | e devi ce Agpordiegiyelbeicalphi dewmm@e@ fr e methggl and AFeBE8ISYTOr t he nobi | e

devi ce_seLagh AN f6liSiBh helichlingt GRATHN FRlbMlondiBlorRidpldial, mkes (he

data commini ca n service-available over a network that 25 fails to nmake
the data communi catl on service available. Preferably, the nobile

commu catd F PAENRVENTIDNICCOr dance with GSM (d obal System for
Mobi | e nerali zed Packet Radi o Service) A% ref erably, the
met hod |s perfﬂ?%@sﬁ'ﬁ appligatien desrriRes ﬁ“thsc?r@a?ﬁpéfﬁt‘égf B1vE e&?“%re

prioriti Z%anPu‘ﬁFc‘é@é% nlethv%ﬂ@ to bRovidai SneC 88 fnord RemPitPRbLe devices f@sai gns a
hi gher priority in the 30 prioritized network |i st toab % r})lcatlon
net work t ﬁmbltmg@@qnwgtiqjhg%nce A scanning operation is performed by the mobile

device to identify a plurality of communication networks which support a voice
20 communication service in a geographic coverage area. The mobile device then
determines which of the communication networks make a data communication
service available for the mobile device in the geographic coverage area.
Advantageously, the mobile device selects and registers with a communication
network that makes the data communication service available over a network that
25 fails to make the data communication service available. Preferably, the mobile
communication devices operate in accordance with GSM (Global System for
Mobile) and GPRS (Generalized Packet Radio Service). Also preferably, the
method is performed in connection with the creation of one or more prioritized
network lists. In this case, the Smobile device assigns a higher priority in the
30 priotitized network list to a communication network that makes the data
communication service available over a communication network that does not

make the data communication service available.



comuni cation service avail abl e over a conmuni cati on network that does not
make the data comruni cation service avail able. -3 WO 2004/ 040931
PCT/ CA2003/ 001661 The nmethod may be nore generalized to involve a nobile
conmmruni cation device which identifies a plurality of conmunicati on networks
avai | abl ewioaossagedsi t ate nobil e conmuni cations wth therosbid®adevice in a
geogr aphi c coverage area; identifies one or nbre comruni cation services
that are actu net wor k;
det erm nes Wh?+ engﬁ\%g 'ﬁm?é &Bcfe%éq%ﬁglz%@?cf W@g%%urﬂgﬁélbfc%aﬂﬁﬁhggc%ﬁﬁes for the
nmobi | e devedee W&Ebﬁﬂ@:ﬁlflé&ﬁ@.ﬁlﬂl’allw gpapmmonication natdeks pydiletledo i | ity of
services in t S, et wor k t hat
is determ”?%’é)ﬁgt°8mg”f‘@‘¥/@d5”% ﬁﬁﬂ g%s['?m@[eer @l?\?:%egmf o%rebﬁébﬁlg ch’e ewé(%e and
r egi st er s idsintifest dre Feharetootimonicplidnovartitesstiainse wsiuklly MAde avaligbiaite at i on
Servi ces é?]e‘g’ér*ab‘ré‘d&ﬁé’er?r cdTRARLANR! ée@ghﬁwégywﬁa“?ngﬁfoyrpﬁﬁrdeé‘meug&i but are
not |i ce communi Cat1on service, an electronic mail (e-nmil)
servi ce, aomh@ntcatrmm@sa/gleﬁg‘orsé’l&/f‘r@éliﬁ( SRBpe hased Al dearétin MisEle 8’ Ber vi ce, a
private Inf nﬁ‘rneeq[ \gﬁ%@ﬁ? f§§rﬁr¥é§ﬂ’ea@h %fﬁrl@%@le@ﬁ@r a%ﬁ%hsoﬁ‘rrd?ﬁ%(}ﬁé” (WAP)
aaoca ac

servi ce, tating service, a hone facilitating
servi ce, antﬂvcalpthart isedateyminggdde pravidedhe hegseiMicesdorthe §\pblie 42viee: RB%t her

servi ce, %\@%é% f&@p%@ Véi{l (%c? orhgﬂ?rrtr%eéh@%rmﬁﬁﬁﬁétcoﬁm}rﬁat:&ﬂéewﬁ:@éVl ce. BRIEF

DESCRI PTI odiments of th resent invention will now
be desiri bédth mey heynade avajalig ghe nefogks Wft‘ﬂe!rw SFeAdiigdiiRedat t ached

Fi gures, %%éeb&n@h@caéor{ %eﬁnc@l %ke@cﬁreﬁ.emmlrl {ésr‘hérﬁt k&Wicd, gl ahalt net work

i nt erconnect1 on di agr am of nmobi |l € co ni cati on device
which is aneseamm@nsarw%@wlsé @fté&*@faﬂt agepes sevice, %Pﬁv%r&m&ﬁ”& PEFR%& howi ng two

GSM GPRS nefnar '&Swﬁél@s@afra#ehtko@r pr%ﬁacat AAPY s6QRE1 ago&eetdaeeractnmﬁg FIG 4 is
a bl ock dragramr lustra $am)| | e station i.n a where there are

several coRMine @abopn dat fsiiating seyicer ape MPPISRYaY Spsf—eﬁ% é)aéa 'S %form a

flowchart Jnhh 68 OReshboeside, BRSPS seraRt iang sdstodkr market fumakiomet wor k | i st
in accordance with the present application; 30 FIG 7 is a flowhart which

descri bes s&™%scanni ng nethod in accordance

BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of the present invention will now be described, by way or

20 example only, with reference to the attached Figures, wherein
FIG. 1is a block diagram illustrating a global network interconnection;
FIG. 2 is a block diagram of a mobile communication device which is a
cellular mobile station,
FIG. 3 is a block diagram showing two GSM/GPRS networks and a mobile
25  station roaming between them;
FIG. 4 is a block diagram illustrating a mobile station in a region where there
are several ccmmunica’zion networks of different types;
FIG. 5 and 6 form a flowchart which describes a method of creating a
prioritized network list in accordance with the present application;
30 FIG. 7 is a flowchart which describes a rescanning method in accordance
with the present application;
FIG. 8 is a flowchart which describes an alternate rescanning method; and



with the present application; FIG 8 is a flowhart which describes an

al ternate rescanni ng nethod; and -4 WD 2004/040931 PCT/ CA2003/ 001661 FIG
9 is a flowmhart which describes an alternative nethod of network
selection in accordance with the present application. BEST MODE FOR

CARRYI NG @dhodidzods NVENTI ON 5 Met hods and appar at us f opepesieossuidsg net wor k
sel ection by a nobile comunication device are descri bed herein I n
situations whe re one  .wreless network is availahle.in a given
cover age ar ea, E'?'%ﬂ%@d %Chﬁgs‘i"@m AgScHBps 6 £ rf'%“"Br”‘@@P‘é |'?‘?&"’%{kvm rel ess
net wor k t Rakeciyndy edesdadue Withasd pres@ttepplestibror the nobile station is

enpl oyed. Such nethods are applicable to nobile devices that to operate in
accordance with any suitable communication standard, but are particularly
appl i cabl GEST RODENCEH CATRSYINGGIT SHEINVENTEDMt i ons. In this environnent,

h d I Kk
G only  capad BT R drkeP i s e e R B CRER IRt i  obi | e

conmuni catcommudizaiice devide amydasmld\kereiet em sitimtiogs thate inbrehtasn changed

networ k coverage re | ONS; resenc f ni cation
et vior ks RUGeRG el vaieBRan L BvaR sobetFel o Hdsea JE A8 gl on.

det er m ni pgonithite br edletting anevelemstnebrdek ﬂmhpp@mdesa:heimeat seonmarﬁa)rdhel on service
used by t o] r n r referred
and. o bi ARSI A Gp By A b Bfaly Frel R BT A3y QRIS e

net wor ¥ wiopératehiic hadcordapge swity aamlswp@ﬁac@nmmhleafml eentod, ey dv¢  based
upon (a) n on, rks; (b)
artompt 1 ngeLB O bl 30 aBleeD BPRs Larible KT MR L S T st

(c) i dengnfigdnnent, hite mlathoaamay AR KTioEtynat salechrrceafGPBSdnéablau st or that
the co ither list; and (d) confirmng the

| evel o%g{p‘)’%ﬁ %%?fg@ Wﬂl& éda%gﬂgtnﬁ{ea%clgn’rrun| cation network. \Were the nobile
conmuni cat i on Neeﬁwchéglemsﬂmﬂéém&ﬂ@ds@l%Wb%ﬁ ceremdeaioppglicg uppor t s

only I {gm Qé'cfe‘?émﬁr‘ﬁn%tha?ﬁ‘hé(s aqa\egé&ﬁet%m%%@r%né%mlfg.ﬁ@ further
rret hods for s ectin rioritizing a communi cat’i on network™ ey be used.
‘VWen a mbte pigs nieya copubiestiopenateorks Nawng |spitaple signal ssne 30 onl y

network, %or,&xanRige A &g\ﬁ@t@ﬁﬁginﬁwwgf thE elvafhl@Rs BRiJRt isaenpl oyed

communication service used by the mobile device; comparing the new networks
against preferred and forbidden network fists; and selecting the best

20  communication network with which to register and operate. The selection may be
based upon (a) comparing the signal strength of all communication networks; (b)
attempting to match the new networks to a nefwork on the preferred list; (c)
identifying that the data network is not on the forbidden list or that the
communication network is not on either list; and {d) confirming the level of support

25  offered by the communication network.

Where the mobile communication device has been forced to select a
network that supports only limited services (e.g. only a voice communication
service), further methods for selecting or prioritizing a communication network
may be used. 'When a mobile communication device is currently using a voice-

30 only network, for example, an advanced network reselection method is employed
which may involve (a) ensuring that a rescan timer is set; (b) when the rescan
timer expires, performing a search for any new communication network that was
not previously available; (c) determining if the new network makes better

5.



whi ch may involve (a) ensuring that a rescan tiner is set; (b) when the
rescan tinmer expires, performng a search for any new conmuni cati on
network that was not previously available; (c) determining if the new
networ k makes better -5 WO 2004/040931 PCT/ CA2003/ 001661 conmuni cation

servi ces @wpahdsaldeg; t han the voice-only network; (d) cafficfmngidshat the
new network is either on the preferred network list, not on the forbidden

network list, or not on either |ist; sel ectlng t he new network for

regi st r at CORMUNCEYPT SandresR@lahin s the @‘G‘?EOP"&HSU‘(%‘? VEEWEIMiAGWahet wor ks
connect arﬂ@un@w r’étwdﬂﬁ iwaither wh |the beeielest hbhioe h@Sthaaﬁl tPRSoREesWor ks ar e

shown as exan‘g w rel ess conmunj cation netwo he voi.ce network known
as GSM i s "Mk NoLShpBIREIRT aidesRleqhae eeﬂ?% ”%‘H‘Pré ' TReiara{BBut 1992
whi | e GPRS, a \wa aafef@ﬁm)meniﬂdmtamnb@eaf mmmtﬂr@ﬂks@bmﬁéc%ﬂoamﬂ w th GSM

has been v 0 nc out These t net wor k re now
comon °t h rzcﬁyﬁlt li)}eegﬁ%;? \E?B‘ii 23% ﬂéﬁ&é&q{g«%@ PiFe® é(‘g‘t%ss?x t oyment
rates (sz ajl‘]jéie‘v!@b@ﬁm&ﬁldamtr&twm V\Dfﬁdﬂﬁmceﬁhﬁmoﬁk&{mbWﬁéd @W@tha(mﬂeda;a ’
networks also in e, nodern Co DL vi si,on i pl. S net wor ks
and t hi rdca“éﬂ%‘}egf ﬂ g eﬁ‘ét%ﬁ@i’ée S|'Wcﬁe3t§%“%@2dw‘?i§@t %e@ ¥ d obal

Evol ut i on chiapbiient ded Hei heen saimbiehi dreovellaidegiomBEM, Calsi ises Spidteers ( UMIS)
currently under devel n 15 .1 G there are five GS |y netvvorks
10, 14, 18MYsceyeba 1948 et et s o H‘E‘{T{%rﬁ??“@hc"*y s, "1

20, 2410 28iorlg hepdnhave swae @ﬂshqo&rstest debloyrlnentv\mdsdof Aby aoige pod ndata n t| rre a

g1 ven counLial BLehave, 000, Qo R 8GN AN L, BV CRIRDEbARE ko Each

net wor k 088 i anci a PRt Rl LR s SN eas vvhen it
shoul d pubiissre Maitibie Acpd:ms'e(ﬁ)lDi\MF)R&t@@ké wndt thiothgbnargtion{iss)aretexkst i ng GSM

networ k. THSERLSLSY Baasioctlor TR E0ARE, Aenck) IS UGRBRRL figgRbl | e statfon

m ght ent rven coun ry an at support either
GSM onl y delecanipiuniedticBSIFYERRS. (UTT&3.ecunmettiyouricer denslapmemt. | nt er connections to

o e 1 BYRBOR  inel AT ASUNERI UL E R4 A o028 WRBRG D) || 09 and

roam ng notifications ween ne Al't h shown as Separate
physi cal GEMIGPRS ¢amiied, nefworkd @, 4.1 i 2.eth 2ae£m/@f3k@0(v\mnwar@waﬁ@| ei ght

GSM GPRS) f* Wﬁj%&f&n nﬁ%g:@sﬁt% ﬁ?@ I\ﬁ ﬁﬁ/é‘ﬁ &E(ntri/flﬁlﬂﬁf ﬁb@%"&?\rekcﬁ mork fAe GSM GPRS

net wor ks M net wor k coul d connect
to one or andoe GIMEGPRSMeH DT kEactometwrk nanegator makes financiai and

practical decisions as fto when it should purchase and implement GPRS

20 functionality onto an existing GSM network. Therefore, a user of a GSM phone or

a GPRS capable mobile station might enter a given country and be faced with
networks that support either GSM only or combined GSM/GPRS.

These networks implement interconnections to each other to support

roaming between countries and to support billing and roaming notifications

25  between networks. Although shown as separate physical networks in FIG. 1, the

thirtleen networks (five GSM and eight GSM/GPRS) interconnect to form a total of

four networks — three GSM/GPRS networks 1, 2, and N, and one GSM network 1.

A GSM network could connect to one or more other GSM networks, one or more

GSM/GPRS networks, or both. A GSM/GPRS network could similarly connect

30 with other GSM/GPRS networks, GSM networks, or both GPRS/GSM networks

and GSM networks. Networks in Canada, shown as GSM/GPRS1 Z and

GSM/GPRS2 4, respectively connect with GSM/GPRS1 12 and GSM1 14 shown

in the USA. GSM/GPRS2 4 also connects with GSM/GPRS1 8 shown in the
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GSM GPRS networ ks, or both. A GSM GPRS network could simlarly connect 30
with other GSM GPRS networ ks, GSM networks, or both GPRS/ GSM net wor ks and
GSM networ ks. Networks in Canada, shown as GSM GPRS1 2 and GSM GPRS2 4,
respectively connect with GSM GPRS1 12 and GSM 14 shown in the USA.

GSM GPRS2é »adym@oogonnect s with GSM GPRS1 8 shown in t@ercafodP04/ 040931
PCT/ CA2003/ 001661 Engl and ar ea via communi cation link 6. Network GSML 14
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nobi | e device referre 0 as a ata nessagi ng device, a two-way
pager, a \mbl@trss,\ss e-mai | device, a cellular telephone wth data nmessaging

capabi fsi ti es, eg%@@%o I e%”ﬁtblé&phfagﬁﬁ?zs ovih BALACeIGRMRMEIEAt i on

device, as exanp VWhere no e statl 115 is enabl ed for two-way
conmuni catstasian, Whichnisiane tem effpehilsgioatrauricationraeyice alebie gabysteim 211,

i ncl udi ngé)b I%b?} £ BLEEIWEE wirdhRs aRfhnuniddian Bk BBviAd 4t IRt WBLE A8 associ ated
component datsauccomr%lfmgart]lgn (();gparmlrtlgs Mobile station 115 preferably has the capability
to communicate with other computer systems on the internet. Depending on the
20 exact functionality provided, the mobile device may be referred to as a data
messaging device, a two-way pager, a wireless e-mail device, a cellular telephone
with data messaging capabilities, a wireless Internet appliance, or a data

communication device, as examples.

Where mobile station 115 is enabled for two-way communication, it will
25  incorporate a communication subsystem 211, including beth a receiver 212 and a
transmitier 214, as well as associated components such as one or more,
preferably embedded or internal, antenna elemenis 216 and 218, local oscillators
(LOs) 213, and a processing module such as a digital signal processor (DSP) 220.
As will be apparent to those skilled in the field of communications, the particular
30 design of the communication subsystern 211 will be dependent upon the
communication network in which the device is intended to operate. For exampie,

mobile station 115 may include a communication subsystem 211 designed to



preferably enbedded or internal, antenna el enents 216 and 218, | ocal
oscillators (LGs) 213, and a processing nodul e such as a digital signal
processor (DSP) 220. As will be apparent to those skilled in the field of
comuni cations, the particular 30 design of the comruni cation subsystem 211

w || be depessi@asesypon the conmuni cation network in wd/chnotdneigdevi ce i s
intended to operate. For exanple, nobile station 115 may include a
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15 may send and receive conmmuni cati on signal s over. the network 219.
Si gnal s r eewfioveaiony IAaRiTeARD. 21 BYRSSTIRH mferatatien 259t ek C219 are

i nput 10 DRERIN Gfe %%Lm'@'m mawoﬂﬁddfeﬂrwnmqtpm@@ inBER] MREived UNCti Ons as
signal anplification, crlﬁeenc down conversion, lteri n%hyzchannel 25

sel ect i onfrafidhe quaféjezma fRrenEhé BRdrpihdN @9@@%’5‘?‘5‘5\%”? peRlY 2 anal og
to to both the O-PPLMN and U-PPLMN.

20 When required network registration or activation procedures have been
compleied, 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, frequency down conversion, filtering, channel

25 selection and the like, and in the example system shown in FIG. 2, analog to
digital (A/D} conversion. A/D conversion of a received signal allows more
compléx communication functions such as demodulation and decoding to be
performed in the DSP 220. In a similar manner, signals to be transmitted are
processed, including modulation and encoding for example, by DSP 220 and input

10 to transmitter 214 for digital to analog conversion, frequency up conversion,

' filtering, amplification and transmission over the communication network 219 via
antenna 218. DSP 220 not only processes communication signals, but also
provides for recelver and transmitter control. For exampile, the gains applied to
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digital (AD) conversion. A/ D conversion of a received signal allows nore
conpl ex communi cati on functions such as denodul ati on and decoding to be
performed in the DSP 220. In a simlar manner, signals to be transmtted
are processed, including nodulation and encoding for exanple, by DSP 220
and i nput wdQotsmadosansm tter 214 for digital to anal ogeecpoxmosiones) frequency
up conversion, filtering, anplification and transm ssion over the
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10 240 and_any ot her device subsystens general é@ldeSI nated as 242. Sone of

t he sub%ys%@r?é’dﬁﬁ%\%‘eirHeﬁF@Ubﬁyﬁi@WﬁQPfﬁﬁr@'&ﬁﬂﬁiﬂ”é i2§d4¢el ated functions,

wher eas ot her SH%yﬁttﬁé@utﬁ'@}Bﬁeﬁ@%ﬁo@ﬁl rF@é'Qggﬁorﬁpéor@rﬂaﬂséﬁloﬁﬂelafédmt' ons.
Not ably, sone subs stens, Such a board splay 222, for

exanpl e, rHyCl8ES uYORPEr ofhgk k?”éﬁ\fﬁ*ﬁﬁ?ﬁ CBRY JHOYER afesifieniingt i¥rdevicguch as

entering %ncﬁnoﬁ@xﬁdoﬁﬁ?s@@ﬁe Elﬂfsyétéﬁq@%ucﬁ%lsqk@y&ié?d 28 m;ﬁbﬁ%z .96+ networ kK,
and devi ce- resident lLator or task list. Operatl ng

ﬁfg% such as a c

system sof DREVE: T8 Pepipe Al %‘@é‘%lr f‘l‘@t‘?ﬂsef" ‘iﬂterglgored in a
persi sienta %@r@es%ug@ f@«stréﬂtsﬁiﬁé‘e:cﬁfﬁmwa ZadfnmuMidatibn MaYwdrks bt delige-a

read only ne ﬁ RG\Q OF’ l éstoragi el ement (not shown). Those
skilled i rfeﬁ'ée'ft NChPRs P12 AIFICEERIA L 45R 48t t he operating system specific
devi ce appl i C&Up@ﬂﬁmg Ry stepagditvvatd eserioby tHEByichréREpeT 28I |ls)prdaf©&d@/d into a
vol atil e may al so

o o or o TekinA Sres s ek as TEE wierorf TR EE e dnstb B 2 e

syst em f unehd-eng memory (ROM} or simifar storage efement {not shown). Those skilled in
20 the art will appreciate that the operating system, specific device applications, or
parts thereof, may be temporarily loaded into a volatiie memory such as RAM 226.
Received communication signals may also be stored in RAM 2286.

Microprocessor 238, in addition fo its operating system functions, .

preferably enables execution of software applications on the mobile station. A

25  predetermined set of applications that control basic operations, including at least
data and voice communication applications for example, will normally be installed

on mobile station 115 during manufacturing. A preferred software application may

be a personal information manager (PIM) application having the ability to organize

and manage data items relating to the user of the mobile station such as, but not

30 limited to, e-mail, calendar events, voice mails, appointments, and task items.
Naturally, one or more memory stares would be available on the mobile station to
facilitate storage of PIM data items. Such PIM application would preferably have

the ability to send and receive data tlems, via the wireless network 219, In a
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preferably enabl es execution of software applications on the nobile
station. A 25 predeterm ned set of applications that control basic
operations, including at |east data and voi ce comuni cati on applications
for exanple, will normally be installed on nobile station 115 during

manuf act WybReoyodeolr ef erred sof tware application my Reréapei®moral
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which is preferably a conplete al phanuneric board. or tel ephone-type
keypad, i emebnpessegedionexamae vsng dies sedpanh 23anwhisddsimeigrally auxiliary

1 /O devi C%on"tﬁéte M6 Q%/ﬁoérﬁmeleﬂ%hettﬁ%‘k%aﬁf NS ircash auer a
comuni catroh network t roqg the _ ,

20 the display 222 and possibly an auxiliary /0O 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 oufput to a speaker 234

25 and signals for transmission would be generated by a microphone 236.
Alternative voice or audio 1/O subsystems, such as a voice message recording
subsystem, may also be implemented on mobile station 115. Although voice or
audio signal output is preferably accomplished primarily through the speaker 234,
d%sblay 222 may also be used to provide an indication of the identity of a calling

30 party, the duration of a voice call, or other voice call related information for
example.

Serial port 230 in FIG. 2, shown as 115 in FIG. 1, would normally be

implemented in a personal digital assistant (PDA)-type mobile station for which
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comuni cati on subsystem 211, and stored in portions 251 of flash nenory
224. For voice comruni cations, overall operation of nobile station 115 is
simlar, except that received signals would preferably be output to a
speaker 234 25 and signals for transm ssion would be generated by a

m cr ophong 2@ o4kt €rnative voice or audi o I/ O subsysg@En@azeueiscfs a voice
nmessage recording subsystem nay also be inplenented on nobile station

115. Altho i i i.gnal_ou t o referably .acconpli shed
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capabilities station 1 roviding ormation or software
5 downl oadeonnectienlv therebyenable setFedeyies CQl’hIanmtJartmugh a wirel ess

conmuni cati on %Nﬂ\‘??éﬁ Tngﬂ{&%L@%dg@?}y@J ﬁﬂdzd'laa aﬁgﬂgeqroﬁ ggpl e be used

to | oad an encryptl on key ont rough Irect
reliablle afrINRORERIVETCH BV Ryidedar WWW@@W@W&M eobiie slebord B\ and

conmmuni cat Biﬁé}em’%yé@ﬁ(stor Vﬁﬂ%s Wﬂééaaﬁddt QEées%Hﬁmts‘%ﬁ?sa%Aa%wb%seaF&“r ther

optional to conmponent r ovi ni cati on tween nobil e

station 118X taﬁ%fswémesmms%ﬂ&m ipudpe @n defEaredurievice el asrociatedicessar i | y

be sim | ar ey 5@@corﬁeénen%arralmuetééwhﬂsm@h@aﬁb%%mtd Beliddgoran infrared
devi ce and associated circuits and conponents or a Bl uetoothTM

communi cat $FEHNYRIRIP. WtB Simieygaalhied systesining ¢Yisedn with simlarl y-enabl ed

systemgs and devisesis alfiofd Gagrdn shodind @ b%wma%ms%dtmo%hﬂ GPRS
networks and a nobile station roam q?\Beetween them FIG 3 depicts a

mobi | e st a$tPHR PERINGLERRVEEN BeTweklS- RER12GDIRE 1 StANBP K 9198MHWd 125. Thi s
type of rogdfvésh tR6r@BEBBPRE nStwolid has &y th a ARk mfn@bmfk m ght

Egtn \c,u)rekr Ogggﬁqgt pm@rlmjté§ \é\nﬁlighto[wg G%IN{ Er%? ﬁent(\%veorsk mlght har%se roaming, ggtrr“tl)]tlhned
minor differences. In a GSM/GPRS combined network, a maobile station that
20 supports only voice, only data, 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
25  between operators are established mainly for billing issues. Special inter operator
tariff (foT) arrangements can be established between operators for GSM fraffic
anly, or GSM and GPRS traffic. 1t is these relationships that are reflected in the
PPLMN and FPLMN lists within the mobile station SIM cards.
GSM/GPRS Network 1 is the home network 120 for the user of mobile
30 station 115. The home network for the user is referred to as the home public land
mobile network (HPLMN) and mobile stations registered within that network are
maintained in a home location registry (HLR) 150.. HLR 150 is used to verify
subscribers on the home network, and to confirm home subscribers on other
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20 supports only voice, only data, or a conbination of voice and data w ||
be treated simlarly with respect to roam ng between networks. A nobile

station entering a given area or country can detect the GSM and GSM GPRS
networ ks through special RF radio channel interactions. The illustration

of FIG 3ypl9Wdes @ quick reference summary to descpiPealdgyooidse process
wor ks. Roam ng rel ationshi ps 25 between operators are established mainly
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wher e hometations 145 via received, normally radio frequency (RF), signal strengths. To one
20 skilled in the art, it is understood that selecting a ‘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 leve! for a 'strong enough’ signal. However, this exact
signal leve! is not essential to the systems and methods described heren, and
25 other values may be useful, depending 'upon the particular network, mobile station
or type of network or mobile station.

Those skilled in the art will appreciate that such scanning processes have
pre-defined patterns. - in a GSM or GPRS network, for example, scanning
operations are defined in the standards governing GSM mobile stations. There is

30 some flexibility in the standards, aliowing a user to have some participation in the
selection of a network to be used outside of the HPLMN. Each network is defined
as a PLMN, and the relationship between PLMNs can be defined in tables within
mobile station 115. Once mobile station 115 has identified base stations 145 and
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network 120 is no |onger available, nobile station 115 scans for all
avai |l abl e base stations 145 via received, normally radio frequency (RF),
signal strengths. To one 20 skilled in the art, it is understood that
selecting a 'strong enough' RF signal strength is open to a w de range of

settings |odedpl@spretations. As an exanple, the GSMefenfaddsssspeci fy
that a signal strength of -85dBm or nore should be considered an

appropriatge level for a 'strong enough' sig . However, this_ exact signal
ARG TR & IV AR et A I RTINS N ST
ot her val ugsvdrey maehes ehdtworld@penBPogNUgdn the particul ar network, nobile
station or type of net r bile station. Those skilled in the art

wi || appreciat ?%H?&?G\éﬁéé‘égﬂmmﬁa 31?38?:%\% e i tyB‘?eegfldDe@m&Stﬁat terns. In
a GS(I;/I O:ﬂ GRRE hetrmebills station 1eXampialy as OaPPILNG and REI-RPLIMGasstowilehi ned in the
st andards verning GSM.nohile stati.ons. There is 30 some flexihility in
The st dnddisZ D POREROERegJitis 2o AR DpHEopae: ef Jalt BRECHEHE.  sel ect on
of a netwdhk cupetietimsedSionbay,deolife blatorHRtMMNisdEaed anEbmnrdeni BLMIEf i ned as a
PLMN, and .at ionshi et ween PLMNs can be defined.in tables within
o | et At POUNE EE WECL bk lF 850k bl s O SRRty ThAreuS2ESa: at | one
145 and -dléhante 208144 O40DBLI0PEEI GAARY 3/ Qa16I63 optiatisn tihes net fatirikts Wi thin its
range, it he, PPLMN | ist to0 e I.Lf one of the . networks matches a
notoork 1 PROSHIRRR Fisor ™ Ty Sk i TeRat elhareRgaby SWPEHTSEST there are
two types reépoRBRENN 4 b@ftfignatimintﬂsy A mbtﬁ'tensjaﬁdneuwr,aﬂf&mhldﬁ_jalmm yoran O PPLIMN
and a UP%&WR%,SQ{EW?@ r?re]et\{vgrg':slh&xld%{e u;ggg user-defined list is a relatively

new concept a rs’in use a € current tine. Simlarly, nobile
station 115 al 65RSasetworkerdie dwenafl ied(thRrubN)a IGPRS whitioh dxtharges to
excl ude Cﬁé}‘\’%&%@%a\@rﬁl&o‘ép@m'II%'STI’}?TQ@{a%nQ ﬁw&\x?@witﬁ&ﬁé@%ﬁn@‘i@t a network
| ocated during a scanning operation does not fall into erther of these
lists. | n dehéribedamecintthdhmexinor Reesnarpriefibsibleyasperts| ofbibe uswedtiom 10
eSPONSe (A COmblY FRERRM B¥ndh IDBbILCRIBUARR difEl i K HiddA al 0g box
for exanpl e,eas t'o‘ whi c% net rtE@g'ﬁ%u?rg gtéﬁ uge%. %ﬂ? n%#mr KS ar e
normal | y |alsededount bk CEVERRSITiEatians dgaimngoritirayeront GRgamis® indwdRE bor der
GGSN 135. (@gﬁﬂ 'egm@étjorﬁg%i_ﬁFgl ved with this exchange is described herein to
the extent necessary to illustrate aspects of the invention. 15 Further
details of GRVIED mMepildestalnparidht exrerieReRse asiareiPRaed wUt-RecwPiageand can
situation, it begins to look for RF signals from base stations 145. Once a signal is
20 acquired, the radio protocols inform mobile station 115 which network has been
reached and the capabilities of that network. Each network has a signature, and a
GPRS-capable base station has 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
25 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 MMz, 1800 MHz, 1900 MHz, etc. ‘
As mobile station 115 selects a network, it performs an “attach” to the
network and provides its identification code. For GSM/GPRS, this code could
30 include both the International Mobile Subscriber Identity (IMS!) or Temporary
Mobile Subscriber Identity (TMSI), which identify a communication network
account or subscription, and a Mobile Station ISDN/PSTN Number MSISDN,

which identifies the mobile station user or subscriber. if mobile siation 115 is
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al so be found in the GSM specifications dealing with support for roamng in
GPRS (GSM specification 23.122). Wen nobile station 115 experiences a

prol onged out-of-coverage situation, it begins to |ook for RF signals from
base stations 145. Once a signal is 20 acquired, the radi o protocols

i nf or m mMoRpl26esfli@ti on 115 which network has been reacpeglcsinos/doe1
capabilities of that network. Each network has a signhature, and a

GPRS- capabl e base station has an e nded . dshak ot acol beyond the

GSM pr ot od%FmPg r‘?&la?h 9 Ashedyprk ‘é(té an it gmewef%ﬁ?rk %Géw?@ S net wor k

m_erﬁ ZEXIr@tvﬁorﬂmelhbﬁ ‘ih?eDthérrbet@@rdei%Wfﬁbs@lﬂﬁbd@Rth@’kﬁﬁb\wlvknf ode (Ivmg:)
ic ont a netwar k ass e alye and an access te ogy nunber.

The accegg FE@%’BF Wt Wgﬂ%g?% %C?‘é‘?ﬁs I HEROS Egﬁae of the

net wor k, irgferenc® GAL.RVHSG to kB0 Mlr, thd 308scbltan ietvalid. ASndmb!rlh@j staiileon 115

selectsa rf.or n,. t he wor k d provides its

i denti i cﬁaﬁ'SH 1é§d%p aﬁg‘f'%&ém?ﬂ{ \QS’E%Q&WSUKI 1125 P’P\ec?@geéj iEot h the

| nt er nat i mmlartl\/mﬂaslgmoﬁdb&cisi shellar| ideantG3y- oﬁlyl\/ﬁ‘étmmr eXesmp anatrtfie Moki | e

Subscri ber dent ich.identi ni_cation t rk account

or subser PRI i anid B eliPl bl GEE ety B TR peEh BRLAREI A ch

i denti f i esSwtitokingdlsntes (HE&) coomanselr or subscriber. [f nobile station 115 is

-13 WO 2004/ 04 t t net wor k

other than its ﬁ%@f’%{%@%%ﬁp} t%(]:m 5%‘%‘\/\%&?2% F@ﬁ FE’)‘:'ﬁeaot her

net wor 0 1ZFacitl Datasrotdeel (BRR) metiast o ll@ﬁe tservicer prbyidert 1) mmrhhptl on with

home net ual 120y Tab Sy CRUSREAIOTEAIEL P dkudRls g, THICERRCEHLR 150 to

determ ne 1 subscrl Ion 1s va ce Veri tation 115
i s pl aced targetelaR ARDI @dlﬁcﬁne)fse:vlc@MOnngmPWBrwnmsalsmaHoc@% RillFed in the

art, this ALOGEGHr g 8'o§e Staffor #f5 B tﬁ‘atqg'\’é\%&% %@t%ﬁfﬁ'&gnsrﬁﬁ&&&eﬁﬁ@t the |ink

btweentheh ome and visiting networks ~throu teway Mbil e
Swi t chi ng d@eeticer ?e(ﬁ@@)‘lwcﬂﬁ:tﬁ@hempblleﬁta@ﬂ Ht& @Bchivwgmg@nqwewtﬁtzran 126, nobile

station 11a,whlibs ﬁ*etr@g@és’t ?{180 SRS dﬁr&’%#%d Fﬁ@ Ry f?\te%%ct(@@f) cont ext

to honme service provi t hrough t oca N 130 1 n GSM GPRS
network i woemmgwn SR Betwirie1800P & eprresponding bgeies GSMPRE dhlomene servi ce

100. The P FENY AL %S%eﬂléﬁé@afasév@ntw de@&mr%%én QF nHRBI bg kation 115

so t hat ets can be transmtted in eit
|dentlficatlon information provided by mobile station 115 during the attach process.

Each interface in the GSM/GPRS network is labeled to identify which

20 protocol is used. Between all base stations 145 and SGSN 130, is the Gb

interface. Between SGSN 130 and GGSN 140 is the Gn interface, which is also

used between SGSN 130 and horder GGSN 145, 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

25 foreign network operators (FNO) systems 165 can be reached, assuming they
have commonly linked GRX networks.

GSM network standards specify particular steps that mobile station 115

must perform to select a base station 145 in GSM/GPRS network in country-2

125. First, mobiie station 115 must achieve a certain minimum level of signal

3p  strength with the base station. Once signal strength is established and the

nefworks associated with each base station which meet the minimum signal

.strength criterion are identified, mobile station 115 uses its PPLMN and FPLMN

lists on the SIM to determine what it considers the “best” network choice. Mobile
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direction. SGSN 130 detects nobile station 115 as a visiting nobile station
115 15 and routes the request through border GGSN 135 and onward to the
correct GRX connection in GRX network 160 to a correspondi ng border GGSN
135 in hone network 120. As nentioned above, this determ nation is nade by

t he i denyipfh@aldoan | nformati on provided by nobil e stgitosrodstdiduri ng the
attach process. Each interface in the GSM GPRS network is |abeled to

i dentify which go protocol _is used. Between all base stations 145 and SGSN
130, is tiF&tieR 11pmnerksatie. PIMNEENOSESNT 239 cAHY K lopated; ietyerks on
i nt erf ace mariesn hawahaeh thased Mpeiste SimBESNmbBk aBtbrorrrigse (Xadhs 145.

Bet ween GGSN_140 aﬁnd all service providers, the G interface is used, and
bet ween b&PUEFLYN: ShiR getpring Mgich NE? RO f@@@‘éﬁ“-tﬁé‘“éﬁ’f et R %ce i s used.

From GRX nefawrdetiéRs oadur irthBePLAN, frehehasa meloms kreaReiuaddfsm 6RNO systens
165 can be reached, . assum-n

ng the have commonly |inke net wor ks. GSM
ot wor i STAERPAE iR prg efither Maarors (i S DR b b Eh SR FRRIE 15 st
per form t gtieh @66 neayb@tens t@bélon ohd of ite COMtGRRSIEEChawbKksibasedunt ry-2 125,
First, nobile §tati on 115 nmust achieve a certain mninumlevel of signal 30
strength WA ¥¥89ase station. Once signal strength is established and the
net wor ks assocklat edisva block aityrdnadrissatigi @ moMile chatioret at fegion whiereim si gnal

strength criterion are identifi bile station 1 uses its .PPLMN and
PP 1 St e SR ant el alftronhese Tt Pl 2e e B HBET ot aor k
choi ceit Mzhowe in alrégd® vA00BUOAESBHs POD, @AZ09), 256 64ch sdvirtg arbagd5 checks
t he PPLMWN | i.st e, e.of..the.new | ocated net wor ks tches a

hotvor koA RE 2B 71e 2B e R 1 oo Eh EE s R Rl St PR o crs ¢ he
FPLMWN | i ststdtion dé2,ex1d] 285, ®h8 bhs sietlavdRK strargeh from bihadpaint. of Miewaniynabiie t he newl y

| ocat ed nei%xgrﬁ kﬁ5,og|9c;i"ghait r;'notbng SEE&W'iStrgget@hetgh‘gﬁ&iglﬁ%\%hjggigﬁég T%?ﬁl uded from

any 5 furt connecti on operations. | re ar S to the PPLMN
| i st, nobiLbeal Natabikoh 2105 Loegt MNetverp 216, setabdictoors HE20hand doemt |y | ocat ed

net wor ks Raseth QMacS ARk L HERRIA 20l o A o BOClliamARId| ustrati ng
a nobil’e station 1Tn a region ere there are several networks of different
types. | ntHd @twdrks 286 iahé 28% atei @FM-puly riedworke thehanernot RPRSraegiida. wi th f our

networks 210, .gét%rdiwﬁ%g%é@ez%{ets@@ggb Igé‘ﬂoﬂ,gir@o%?eforsﬁghﬂgeggtag&%ﬂgjté’ 216, 218.

For illustrative pu ssuned t hat eac
maximize its capabllities as a muiti-functional mobile station (e.g. capable of both

data and voice communication services), it should select one of the GPRS

20 networks 210 and 215. In conventional GSM operation, mobile station 115 would
compare ali networks from which received signais are above any minimum
required signal strength level and maich them against the top-most network found
in the PPLMN. Since the PPLMN is in priority order, a GSM mobile station must,
by definition, follow the ordering of this list. In FIG. 4, for example, If Local

25  Network 4 225 is the highest network listed in the PPLMN list then mobile station
115 must camp on this network. However, this process ignores the fact that
mobile station 115 might also be data-capable. The choice of' Local Network 4
225, which does not support data communications, may therefore not always be
optimal for mobile station 115.

30 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 stations with ‘strong enough’ signals are located, substantially
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station 212, 214, 216, 218 has simlar RF strength fromthe point of view
of nobile station 115, and that nobile station 115 receives "strong
enough" signals, from Local Network 1 210, Local Network 2 215, Local

Net wor k 3 220 and Local 15 Network 4 225. Two of the networks 210 and 215

are GPRS g a}ggg gnd two of the networks 220 and 225@&f€y oMbl Y networ ks
that are not § capable. According to the present application, in order

for nobile station 115 to maxim ze its c Cgognthltles as rrultl-functlonal

mobi | e st 88 {46ACT(P8Y FPo¥Gp aAFRERY FRHCRS a38% e By RO oPAIRIARRERIS on
servi ces) netiwbri@hauhdssePest nanerke] ark ee{dRSified0 MeiwtHBN246 raid 215. In

conventi onal GSM eration ile.s t| 0 .1 ul.d conpare all networks
from whi cHepetedsT whigh &f @ea?déméfﬁg\/%‘ aa?ﬁpaml e??’ﬁ\l\%s r"é!ﬁﬁs‘lﬁr@@t SMdhal strength
ISeveI aRd fggél_r@a Hehedrk agrRivikh i GSM/GPRSDﬁébﬂB%EaM@hK wioQut: the IH’PH.MN PPLI\/N

i nce the

rity order t i on
def i ni ti ofist Mbl”%\ﬁaf’%q&# %&C‘Eﬁ tote}qurecf]wwsgl\{lan ‘f‘{?r‘?ﬂn@C B ‘OI'%EU >?arrp| e, if
Local 25 Nebwwadstivork R32% GSRmathbagh&Sévameﬂilm khd hsine cheiwork hu@rrPFPhsM\l list then
nmobi | e stat| th| ;ocess

L 1
i gnores t @h%]’i'd?f’orf HQ% Wﬁﬁﬁ@egn ‘EPB plr% W%H?tl_gﬁl\@dmﬁ&coa 03 ‘gopabl e. The
choi ;:ﬁ of ;Hemmie meﬂonﬂthemeswmmfy dhteesapaote rmn.pqnt@ns adiistde, dtm'rr_tlj_nl cati ons,
ma ere S r o inprove
Tho capabmoots aates hokemees 3 T rk el PRladardh atart bt 8 et vor
pr ef eriabl yisb &rkigs padféresd Ifshantd msink istfourcbresk dethathioons. ne8vorke nobi | e st ati on

115 cannot effieet iel Yo FRITHINE BLE el 7] 883loned HEABHE théh RBLAW @ certain

| evel, only H At ORs rong enoug sighal's are
| ocat ed, stab«s:t anéirahy yevedtStd/\maﬁtD@wJ 040881 sPETHiaDARD @3N00d@Egtapatie descri bed

above, AR ] B B RERENO b L0 BRI SRk oG a8 Bl oriiet vor ks,

such as GP are en'rd e station then
det er mi nessbctoh nodthodmighd stopi dﬁeedca]‘mif@-aildm&}%p&bé@t neliviedsifer llﬂkgﬁ@d first on

a rfer d i Wa] | d be the
ApLIN ] B nOIE BTork s WY bR CHER-BR e FicAhy@aapat

i nt er conneetwiodss, havachorgscapabitites pempsed t¢ or nep-tPRS2pRYGWEIVOT. s IMvai | abl e to
the hore gﬁ%&%fr&fr%ét%’eegh%\ﬁan 1@5%@?&3%6{ f%rabﬁ Yhéﬁ%@fn&ﬁ@ﬁﬁlﬂ@ th&iway k on the

preferred erconnecti on one network from the highest
priority Hatablepheites uset herkobis sotian arbltfee n@\ﬁerw*tW%bifqreeX@mﬁ da 115
continues Lo Lt hidfhdidentdd | ed data-capabl e networks that are

20 Referring again to FIG. 4, mobile station 115 normally has access to &
preferred network list in the form of a PPLMN stored on a SIM card. Data-capable
networks include the GSM/GPRS Local Netwcﬁrks 1 and 2, 210 and 215, whereas
the GSM Local Networks 3 and 4, 220 and 225, represent examples of non-data-
capable networks. ,

25 ¥ mobile station 115 perfor_ms the network selection method described
briefly above, and it is assumed that the PPLMN list follows the ordering of the
networks shown in FEG.'4, the first network that should be attempted is the Local
Network 1 210. However, since Local Network 1 210 does not have a GRX
connection back to the home PLMN 205, Local Network 2 215 will be tried next.

30 Since this network does have a Gp link 240 backlto 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
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10 also in the preferred list until a link is found back to the hone
network. If no Iinks can be found that connect to the honme network, then
nobile station 115 nay revert to traditional network selection of a
non- dat a. - capabl e network such as a GSM network, as descri bed above.

Al t er nat |ﬁ,@l2¥04,{,5@§1 network selection nmethod m ght stﬁp”@;(g[,@jm%gnm ng all
dat a- capabl e networks for links to 15 the hone network. This nay be

particul arl y desi rabl e when the data-capable networks have nore

capabi | i t i §89 WEHE DePorIdNGWREN? B8R ¢ dipl BB WAKE\ASr Ysed |t corypwpicate

ci rcumstanﬁi@‘ﬁthe%mnltﬁatﬂnd&%emm%ttorv%ﬁ@hhé h&drs é&%ﬂé‘wt’\%%@’ tibn. jfhey may Dbe
able to better, use | e station on'the new network exanple, to

access t he"pifglsy h‘é‘?cai %ﬁ?t"‘{oéﬁf@é’% W@Ulﬂé"leé?‘?q Yiglidgddon to FIG 4, nobile station

115 normal |y h@ﬁamfee%mbbem%nt@mfaewtﬂén@@tn\éwdfkd 24, 2'151 ddaeososn of a PPLMN
stored on a Sl twor ks i ncl ude the GSM GPRS Local

Net wor k% 1“%%'@‘9@2’?&%%85&@?‘ %ﬁ@ﬂé&%b**eﬁ?ém@;éﬂm%ﬁ S*Nétl%rskrﬁors and 4, 220
and 225, rcﬁiﬁb@ﬁ@@&h@@ﬂﬂﬁfﬂmlsﬁfmaﬂmrﬁl@m@a eff P abk exiget WoI kemodPsdch nobile

station 115 orns t he_net | ection method described ™ briefly above,

and it is %?SB%E@& heaeTy QDW%AW%% 6P 19ws the ordering of the networks

shown in FI G d&netdoenfidr gty netvmmd kuct hal-pebianl g Beughtpenbeduses drhe Local
Network 1 210. H[?%“?"Pﬁ‘eé si.nce Local Network 1 210 F§ es not have a GRX

connect i on"BAER YR AR 1B die 2hqye axane 2 4o ds @#9Umele tried
next. B0 Shaaeotibistatioetiomas doesedaveustyGy regiok whée asdeives shpae PLMN 205

d h 20 t | bi | t ti 115.
FT ooar (e Sefar R i Puchuthie 1 wBaaiEattalt BNt e 0rd not
hayeda _(I:_(r)]rfu&iwrla@merg?\rﬂckwalt meshmm@kwmgreggaﬁmmom ithies ©- FEENM/ Ngtst/\grrﬂhe\goul fl 'bed
tr ne rie
vvoluFd be ﬁ%{!ﬁwk@tﬂ ﬁBr%"%fﬂDﬁt@“O%ﬁgﬁTﬂk ??519\/\38?% 185%%9? legl%?ﬁ'unl cate
W ]E h the HﬂB’auun privat thdsemetRik®a@0iBettitics dné fiyertrmy m;ﬂbm’;)eaici?@wﬁse .

or io C e tried via lin
235 1 anbiereubanenEnid sre B8 BENRSW iRl e tiito 250 ' 22s
are 5 notaa maiuatestwork dehestion. PREONRE iusér feas sateloicklez setabikoit il iiBd foFhi s

S11 U3t T 0N ol g6 ne® PRHMCLISN, B9y o6ouIe i BLa ef fect i
as { e OI’ e

it exists, ina H&h nenory 226 (FIG
2). PPLMN.

The user interface (Ul) to these manual network selections could be a

20  standard dialog box, a pick list, a scroliing menu, or any other Ul selection models

available. 1t will be apparent to those skilled in the art that the Ul could also

inciude the network capabilities by showing capability identifying strings such as

“‘GPRS” or "GSM" beside each of the network choices for the user. In another

embediment, the user might be presented with a diaiog box entitled “GPRS

25  Network Selections” followed by “GSM Network Selections” if all the GPRS
networks failed to reach the home PLMN.

Network selection in this situation could instead be automatic, not requiring
user intervention. In such a method, mobile station 115 preferabiy identifies the
networks that support GSM and those that support GSM/GPRS and separates the

30 two types 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 inciude: (1) PLMN not allowed;
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One common way to build up a U PPLMN is through previous user or "manual"
network selections. As in the above exanple of FIG 4, it is assuned 1o

that nobile station 115 has entered a country or region where it receives
signals of simlar strengths fromthe four networks 210, 215, 220 and 225.

However, b beiosdosf t her assunmed that these networks apepaelod@upgd on the
OPPLI\/N l1st or the FPLI\/N list, so nobile station 115 may consider themto

be usable. In this once the wor ks ar tified, the user
may be. pr GhgoREEcoL RIOLE TSR RER HEtvy R FENSTEy. | n the,
tGﬁM speci ﬁemﬁu z@mndrhl ‘Eneisé errafseasrrde«t;thér@ rrtugm cdmmf k n@ewomwbes &tbe@{) i oE. t Af L er

e user has se is tri or nec i, VI ac o hone
net wor k 2681 @ﬁﬁ?ﬁqﬁ G@%B@&Mﬁﬂ”*fke§§méﬁ8 PS“FH%” % %%b user

interface1{#)) to these manual network selectlons could be a 20 standard
di al og_box, a_sc t he ction nodel s

a pick ollin nu [ I
cva Labie 1t Mamenge SpBe Al e 0t BB Pl BN Elsd TG he
coul d al sepPLivnclstdehidhhmay et warréd tegp atitdbiet dats sibye Slmblvmsnﬁlasrapamow ty
i dentifyi St L S RS" net wor k
choi ces f 24 PEEAHE%G. b}ﬁ %HB{W e S@j‘r“%y%% t heqﬁggg?ﬁq 8 hergéeee pr esent ed
with a di ad)mitéw)dumg st sedueGRRSy@E ddddaiion Iprﬁeher(esl oNstmdllgl hobiged by " GSM

Net wor k Se L,ons', J || t t.he hone
P Net s 208 Bl irf ek I Q PRI PR HOEST peflot S b B, o o
requi nbngnetuses séledtion \peoreise hefdre ceneliing thetlhBELMiolst.| ét segtaisonbel 15

pref er abl éﬂs‘as Tto I:érﬁg énoggé }[Q%Hﬁ tcg QﬁéckStHQ QpﬁbLmM#%gfo%ﬁ%O%t hat support

GSM GPRS para pes of networks |y networks
are pl ace@PaiNalidDi d@mudaagetbr eRaivile, |U$1t)n (reRticiRps gaotreled winthe fﬂqmééd after all

t he GSM @GP ly fail
meﬁtl oned &@oﬂﬁéa&&&m@s*ﬂg%@ o (%:QFBVI&&dOIaé‘]ﬁj]OBI@t%&%g;C hggeyPLﬁ/IN g(r)g O her

failures coul dRésgamnime: At(cmd“mmul‘r@ﬂt (5$M@@gyﬁcat;or157 anWR g Giptioabes 1
PCT/ ﬁoog{ﬂg?i\?ﬁ%iteo( ggllltg‘?@%%gn Rta ﬁémwﬁﬂ 8 HidHe? il 96&ty 8R&% U(3) GPRS not

allo rejection ese errors and others m'ght
cause t he PRedMhbiskor toe B=PPLMbdist. ba voise-oppIGRY oastherdse Biniigst ReTViFHk does not

seem 0 bﬂa%ﬂ%éﬁ 09afiRhedRy 4 ﬁqo%n@tsta% rebiyer? .Mawabldés@am@wrcm@tl cally
sel ected ne rks are preferably a
mobile station to perlodlcany check for a new network such as a GSM/GPRS
network. This may be done even if the network has a lower priority on the O-
20  PPLMN and U-PPLMN lists. This situation may also arise for other types of
mobile stations and networks, where a mobile device is enabled for
communications over different types of networks which support different mobile
station functions or services.
In FIG. 4, mobile station 115 enters a new region or country and finds
75  coverage (i.e. a ‘strong enough’ signal) with only one GSM-only base station
located on Local Network 4 225. However, as mobile station 115 travels within
the same country it may come into coverage of another GSM/GPRS base station,
in Local Network 1 210. In GSM standards, mobile station 115 could only camp
on the network 210 if it had higher priority in the PPLMN fists. In accordance with
30 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 iﬂctudés any network that may be lower
in priority on the O-PPLMN and U-PPLMN lists. This time interval may be
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PPLMN |ist, which may be stored in a witable data store such as Fl ash
menory 224 or RAM 226 (FIG 2) in nobile station 115. The U-PPLMN |ist nmay
then be consulted during subsequent network sel ection procedures.

Normal Iy, nobile station 115 will first check the O-PPLMN Iist for new

net wor ks getesiessduring a 10 network sel ecti on procesgrioghonmiagonsul ting
the UUPPLMN list. It may also be possibly to configure a nobile station to
check the U-PPLMN |ist before the, O PPLMWN |ist, dep ng, f or exanpl e,
upon rest riPEETIFhLT cetPEES ety By n?ﬁ@"%o??@rat?fetw I@"%‘Hg‘rcgr{r neWHKme service

provi der, spémﬁcaﬂ'ebs |rﬁot$lé£§tdti@ﬂ r@mmotura%s@aams@gof pﬁ@@@r@b\m@ 113, @gr rent GSM
speC|f|cat|on | e station imted aEllltytorescan

for a net ViRRPERAL M 59°ﬁ'i rreien r?ﬁca?mafa m? maro\éﬁimewmpﬁ?l 6 "t he
O PPLMN | irsdbilelstatian 1 05. cm-tmsley(aw @bl $18tioN 816 Hak Wolks @usgirvihetighhas been

est abli sh it may be desirabl or the
il e ot die bival Belrs saeRait by Brtesier shurote e Adond 15 Gon cpRs
net wor k. TdauRl Jiegin b)ﬁadﬁ@&o:e&’elﬁpaoftthdoeghnedicWDthmh&m atd.ower priority on the 0
20 PPLMN and U-PPLWN lists. This situati ”at?%te@l @3(9961“ S or of her types

of nobile staﬁ%?ﬁ‘?nalﬁa PRSI e b%’@?%re 3 e gd ag ehabled for
comruni catﬁdarr&anm@r iditifd esgnbf Bypa&r\@i timet,Wo rksanhing lpreegspanay def f er ent

bi | t at t . F 4. i i 115 t
e eos B OR LRTEO S8 FRRLLA5RS oS0l h s BT BgBh AR o™ '
si gnal Jo withdt resrlaymmges wlfdrmleu;at begrealst ditthehimel ecrateidodhe kamalvaMet wor k 4
225. Ho bi t it
come i nt o Essergitohe Jpit Akt Mhin Rt JoLphithB gt BEoit BEGRE L2 ™
210. In G&hﬂexsramndﬁesmn tinoig Iceu!etrraetteambdla)eatﬂdl at ctbfmryntuatqwa!mmf thhe net wor k
210 11 1t 4 B08" PBBIoh ValuBs 2HEr SR Urhigh Sor WL REAMFABEEM (1 30 1 0o

pr esent ap I cat | station tO rescan for
ot her dat apesgtiabé durimgtwinerkso new dpteesapabiel netviaie i founchvm ¢ré@1 te aupidn

expi 1 a.{; r}g%)éanﬁ‘mgtét”ﬁrgww ﬂ%hoﬁet%n@rtraﬁw Erﬁ%éer&@a%’@w A@ UA_i&F ludes any

net wo rority PPLWN | i sts.
This tine resm@e@amnmmgerw txmesommosawmomgpocd@"ﬁ!wo@@ﬂmwme speci fied

or confi gLHe%rrpé/d \%B&FEW&% QRRLA RlectsSh M\é@@% it br Wﬂ@ﬁ %&3”9

speci fi cat'ions, tation manufacturers, or a user of nobile device
115, as estaliopl asuirekhe vgisetonbf nelwierk FeIeaFMY Hgnaws redon. mbir eemetie net wor k

capabi | i ti2%00f detects an available network capable of both voice and data

20 communications, then the mobile station preferably attempts to camp on this

network. Received signal strengths and PPLMN lists may be used substantially

as described above during a rescan process. Since a primary goal of the

rescanning process is to find an available data communication service for the

mobile station, rescanning is preferably disabled when a mobile station is already

25  operating within a network which has the data communication service already
available. '

When a current network is on the O-PPLMN list or the U-PLMN list, and a
newly discovered network is not on the PPLMN list, the mobile station may remain
on the current network instead of switching to a new network. lt is likely that most

30 GSM/GPRS networks have been included somewhere on the O-PPLMN list or
possibly the U-PPLMN list. A network change during a rescan process may also
be dependent upon relative signal strengths to avoid switching from a strong GSM
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nobile station 115. In this exanple, nobile station 115 has voi ce support
through 5 the Local Network 4 225, but by changi ng network connections
nobil e station 115 could obtain data and voi ce support through Local
Network 1 210. A rescanning process may be triggered or initiated by any

sui t abl e ®¥8Rsp40050r exanple, in the case of an interp@dchioioicsd
rescanni ng process may be executed whenever a rescan tinmer expires. Such a

timer is reset appropriately so 10 that rescanning is perfornmed at
i nt er val s.nefwork 2 sigpiiipanty weaketCE/ GRS §%FW€”‘Va”bCG%°taWﬂF3@§§' SSENGAti | the

time intergfdredces MefY 46 S8 oxefPRATE B! bi DGEMIfe sMtiohegul ar i ntervals.
Rescan timng ﬁould |nstead be re&ated at different intervals, if the

timer is reset NEHYOH FHGHe-8 {ipet Torchar shewdgst ul rescan

operati ong r@léﬂwba@fwe&Mgwmﬂﬁt@e@m@bﬁ@mm@chkmé nfe@todcholvd or der to

avoi d 15 rescanning at typicall network traffic ti canni ng
coul d &l sdn Hese figuesirglgisg t@i@SlWéPE{@q'ﬂ%ﬁ”ﬁ ¥4tiepe 2g¢ G@%an%@”@@%ﬁ%ﬁ g could

al so or alﬁeaﬁcnaélmbugrb@we m@fhfa@rrﬁ@,db@\ﬁa@ﬁhe@ Iﬁuhhéreerﬁ!tr@ﬁm@rﬂs detnmhs a change

in regions, or when a atio | res nl, net
connect i or{“‘?tﬁler?é%of‘%é’f‘gg‘e{qust ”H%tﬁiﬁfeéen E{ngfs .aaﬁ i‘ﬁ’@lse tS§N I abI e
net wor k capabh&hed stept Bhowi i6 FiGH G-6lmiag ha (nplemenieti ciat emre,mhmntyhe mobi | e

station preferably attenpts to canp on this network. Received signal
strengt hs “&ﬁ?f{ m%m%@% “be used substantially as described above

duringia rescam sepcaosel FBGNEEthe mobilbestatiogoddtecs tidnd harse1sttanmigrmg process is
to find an avail cat i nserwcefor hile station,

r escanni ng"fe&e H}eaﬁéﬁgg'aﬁ S it %ggu R BE r?o%ﬁt'Paalg?ﬂpﬁngﬁ'tF%%QIOrr &ldy 25
operating rf%trhtrdﬁhaa\ rae@bing skuanbin. C Dnitas oﬁateehaiai dghec mohiienstatiatni roay detedti ce al r eady
avai |l abl e. current networ 0 r U- PLMWN
list, and aé’ © WI??“ d%fs%é?ﬁé“?%dm}%t O\DS? ?g qesg%rhw tBP%f\vl%P ftﬂt]1‘%et he nobile
station meypndigoms, the mobilehgtaitan stans fcmeatlweM@rkmlsltremie @fstepB@Thitinget o a new
network, It | 8 | i S ncl uded
Sompunt e A Ohe S ebrRA el 3P sCRMERSS Eh R R ol vl O

change durtestgd at slepcHIO tprane!sséha‘nibe atleork beWO(ﬂéqt@lddmrihe PN Egtatf ve SI gnal
strengt hs f n 231

o apoodnEaa kB hE Plfn ‘éprs{:'@‘ﬁﬁ¢"fega%%ﬂc§bg5t R O
Accept abl dosietpmminesif reyigthar n@twbn‘l@rmwlmﬁyn l@d d4n @ﬁeécﬁoﬁf@ma@xtarﬁ@l e, in a
menory of .0ek ég‘aatr%rt el FILMN list. If there are no networks remaining, then at step

20 320 GSM network selection algorithm as outlined in Specification 23.122 (*GSM

Network Selection”) commences. If there are additional networks to test, then the
method repeats beginning at step 5A and the next network on the list is checked
as previously described.
If the network is not on the FPLMN list, then a check is made at step 325 to
25 see if it is on one of the two PPLMN fists. If not, then the network is ptaced in the
unknown network list 330, as described in FIG. 6. If the network is on one of the
PPLMN lists, a further check is made at step 335 to see if it supports a data
communication service. If it does not support the data communication service, or
if the data communication service is unavailable, then at step 340 the network is
30 placed on the known voice-only list of networks maintained in memory of the
mobile station. Processing then returns to step BA to check for additional
networks. I the network does support the data communication service, then it will
be added to the U-PPLMN list at step 370 and processing returns to step 5A.

-20-



Net wor k Sel ection Using PLWN Lists. FIGs. 5-6 forma flowhart showng a
nmet hod of selecting a network for use wwth a nobile station, The nethod
shown 5 in these figures relates to GSM GPRS nobil e stations and GSM and
GSM GPRS networ ks, al though the nethod may be applied in other environnments
in which wmt?dm?w%f ations and networks offering di ffels@[%Azlﬁbmi;ﬁﬁgnd | evel s
of services exist. The nethod steps shown in FIGs. 5-6 nay be inpl enented,
for exanple, primarily in software on a nobile station. 10 In step 300 of
FIG 5, the nobinmgstew fonlGd deg §owdhart has ermsentef poinf frasyiFEh 5 ahere t he
HPLMWN i s abt € cRishdh qu;%,, r an
internati on%hroaﬁwng&g??%H%@%& Cﬁ's bqﬂﬁho&/ﬁ’ Qﬂkilhtayﬁtd engt ati on may
detect arfuEnpiscaniion df aa méwnn@w% 15 fetselep, togn . the fhirst degidade to either
of these condidd MnerliN BB b& %bawu%aﬁ&aé@vwat L) 4p£t wardegsi n range at
step 305 va%th the 15 e” %_,plgg estgb l'ishing a I’IIOI’Iti@tZé}d@?I st ofsnetworks
Each net wouRPqrd dht |dﬂt9e§0WIUn'C@i@ﬂ sdieede-at GIMPPRR it & addagr @ BRat t he

net wor k i SyuRGlowhougek %tat bi@t’ FrPHXMoH §1§0h ke RAtl\}i'%zé'fo:P@r ét%tébnﬂd"e FPLMN

list, it is ignored, and a test 1s perfornmed at st to determine if
any ot her Saedbieidsveieedataneiwork gk aterritedt isrddedpt t@eé)oﬂmf fhetdsee checked

agai nst 't ) il b 1a'ssibw dra‘ontyh@ﬁc% @"s@unﬁl@hoﬂ@z?m{@ mﬁwﬁnnegvorﬁ hep at step 20
320 GSM networ k sel ection algorithmas out I n ecification 23.122

(" GSM Net%?@"gﬁeé‘é?rk@%t%te@&?ﬁ@ﬁégé et at Hep 41%1he ”é 't BAREPd RBt wor ks t o

test, themnt-DundiRVs-OaReMIsYHX@OkE ARbREbrad wﬁrh@mo@Acm&d thdenikpexh network on
t he Ilst is checked as previously descri bed. he twork is _not on the

FPLMWN | i sthetwadiers addgselokan ankrgya r&fwcg*fse@ﬁ‘fe% W%b"e?gat‘é’é &% 19 626 & on one of

the two PRIk shysmotd nddRbrks tdtRntribdet 168 wes. Kif trerdhrd@aitbr inBiwloR® tounknown
network |ist 330, ‘as descrjbed i is on one of the

PPLIMN | i st tried. fhgn the medhpsgent '@Jeﬁﬁﬁéteapgd?glp 3%1§§f€‘8res%8npfem?'ng'gpports a

data Conméﬂdf&laé kD Be 3Bk it thk fméthodlonss aad tHRUGPAT Netivoek Sabationadtmuni cation
service, t he data communi cation service is unavailable, then at step
340 th¥ néﬁ%‘i’%@q%r@ﬂmﬁﬁaced on the known voice-only list of networks

mai nt ai ned i n pRROOY Rekcidnng. Niel hawsitkatbam tirsros estiherghathestarietiur ns t o

t 5A t k f ddi t L t twork d t th
dat o conmiMBLT GATCBRANCET BRI PP Pt JBRY BOPREC UTERLIN |1 ot &t
step 370 amg npuhile eststiongcarepsionsa comstuepalich n2OvaiO o209 41&4 083 bome
PCT/ CA2003/ 9wor

E)q'he rescan timer is started. When a timeout occurs, the selection
20 technique initiates a search for the home network, selects and camps on the
home network if found, and resets the timer should the home network not be
found. '
FIG. 7 is a fiowchart which describes a rescanning method of the present
application. As described above in connection with FIGs. 5-6, the method of FIG.

25 7 may be implemented in software on a mobile station. in step 500 of FIG. 7, the
mobile station detects a country or region change. in step 505, it results in the
mobile station camping on a voice-only network, which is neither the home
network nor a known volce-data network. After some time lapses, the rescan
timer expires at step 515 which triggers a rescan for new networks in the area at

30 step 520. The rescanning process provides an opportunity for a mobile station to
find a network that is known or offers better services to the mobile station user. A
network offering better services could be considered in order of decreasing
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Turning nowto FIG 6, the flowhart has one entry point fromFI G 5 as
shown. Entry point 400 handl es registering unknown networks that are found
during scanning. |If an unknown network is detected, then the first test is
to determ ne whether it supports data conmunication service at step 405,

If it doeged wg@@{t the data conmunication service, gegeafdMoRRS, it is
added to an nknown Voi ce-Data List' in memory such as RAM 226 (FIG 2)

at step 410. _Sin i VOi C at a, net wor k i s added at
e bot t ofAEPIHE B @roRpERRE PRt dE S SO SRR ek & & nknown)
I f the unkn@winneiceaiata maw@rk,mmmoaﬂ ynkmetmabikeahiytrestekd at step 405, then

at step 415 t network i s place n 10 Unkpnown Voice-Only List' which
is al so storec@LOf ﬁaﬁ%ﬁﬁwrk éﬁi@ ?ﬂ@ﬁdﬁ@%%nto {Rgrﬂek NPWOLKy (e’ %/Q? an unknown
net wor ks FPsiN lidhet reep bes. st:atHeometWemfs mrothiaeEPi.WlN tdhethen ar sty nor e
networks to_be tr t are r..networks 10 be tried,
then tHRe H@T%@&d@k)ﬁ‘?f)%@oa? gtaﬁ{)‘e ﬂfshh aeeg re gt Hgtgeéegl:e mﬁo renai ni ng
net wor ks hé&wbekstts trgth steh 680 tthe testrichomhtionets (aihelmtléw if GSive et mpmkreSel ect i on at
15 step 420 c C .I\/breonRe an C tmsrlsa
timer thaf‘et}"’g&gl{gpr{”etae "RRTER'S %%Op(?g%ﬂgg* egr%’a%ao %ﬁ%:a |{c()‘r?'1t S‘r?\ t\g;\éo%'r k* is not the
honme net wheknetwidri Sgund fvastrioe omrtite AR N mutban edegh s mamfoamedaimber &4l i on net wor k

other thap, Lhe NOIRengt WOEK ok e HEBERMIN LIET f § IShAY b dne Whaik @ i meout

occurs, que |n| es a se he honme net wor k,
sel ectis aﬁHLmaimp:& dimert hefurthmﬁmtnepemrmeldfatfmmafw ameleer #deis s défe- t | mer

shoul d the h%@ené?\%r\ﬁo rikth%ﬁetvp&k #J ﬁ%gwn':eln@[s ?10{51 % gﬁtla wﬁma{h%‘s‘f?e

descri bes " ®¥ESTARRAI h scri bed
above in mﬂmdomyoretwmtmstélp@O tS-Ceecktﬂ@eOﬂf’@t hefavodfs. FTI’@ is EBarsengdly be

| mpl ement S%noarné%t V}?{jné’t@/tﬁ( TRPbLGr Skl Sendi ¢St 99 b'v_éQQr #t bl 7. the

nobi | e stat’i on oun ry or reglion chlange. tep 505, it results
in the noflyhetwstiagdliicady dawgsi ng on a voice-only netvvork which is neither

the hage netypgK n@@vor@rskd%éf\’eaﬁla%\ ﬁoﬂé?éf‘ tﬂ@ﬁ W%IF& mté‘ftﬁ@&at@gjﬁ??of idqre | apses,

the rescan tiner expires ep'5 nliqers a rescan for new
net wor ks Lmknohe ctﬂt@aemorwh@bépulgwtenﬂﬁ@ P‘éé’éﬁ‘ﬁ A 2PrOERVY KIBRi des an

oppor tuni fy. A To Uy bfis, %ﬁe’:‘f?nbeiié di&hionftbd a@stastzs\&@rtdﬁsémtthé gurlongyn or of fers

better services to e nobile station user. network offering better
servi ces caupef- @én@w?éi 'é@lﬂé{ﬂ‘kFQ\NrbYCﬁ@r”%Worcﬁe%’F%ﬁ|ar%3Mé‘ftW°"k Iftrils

is not the case, then the current network is as good as or better than the found

20 network, so the method returns to step 530 to check if any other networks were

found. If the mobile station verifies that the current camped-on network is an

unknown voice-only network, then the newly discovered unknown data network

will be used in place of the current network, as indicated at step 560. If one of

these operations fails, as determined at step 565, the method will return to step

25 530 to scan for other data networks. If the attach is successful, then the network
is placed in the U-PPLMN list and the network is used for communications 570.

Returning to step 540, if it is determined that the network is known in the

~ PPLMN list, the method then checks to see if the network supports data, at step

550. If the network does not support data, an extra check is performed at step

30 555 to see if the current network is an unknown voice only hetwork, L.e. GSM, as

described above. When a known GSM network has been identified, it should be

substituted for a current unknown GSM network. If the current network is an

unknown GSM network, or if the new network is a known data network like
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WO 2004/ 040931 PCT/ CA2003/ 001661 capability to be: a known voice and data
network, a known voice-only network, an unknown voi ce-data network, and
finally an unknown voice-only network. For each network found, a test is
made to see if the network is on the FPLMN list at step 525. If the

net wor K i Go%eddd@sFPLMN list, then a test is 5 perfopepdambzsuep 530 to
see if all networks have been retried. If there are nore networks to try in

step 530, the testi ontinues. O herwise, if there are no nore networks
Co try. tHesHesERs N Feopsla SanoiCetesv inatacns Hererbagt kot ep 535, |1
t he net wor yehuPOP akteROlo 188 hohe AN MMNstep $B0. tRE aBadresiPDB cpstektor med at

step 540 to see |f the s on one of t%;gch@PPLNN“StS' I i's not

, , he network i fit
on one of FRENJ2BPIA edPehod FRIWMS 19 glepmi0 Clt @Y SHEHPRME™KSt step 545
to see if inht Weredoal a0thenped) tee REtWOEN ik actdptéd)eadaed Woth ser PRKMRWN and i's
not a data, net return to step 530 to check for

rk,. then the_ nethod

ot her n%tmkf’fﬁ%‘}.,\&?ﬁif%rqoé‘“ﬁ%%ﬂﬁ‘gas ﬁtrf?eﬂj%ovm voi ce-only network with better
si gnal strengt FiGag ibe heydhart whieh Wekoies ol yitaedtanekcamhngadythba. use. 15 |f
the network is a-c e, however, then it falls into th at egory of an
inknown qabrs E0GURRIThBEN Sis HRISHE ancthat SPostPst By R A ik Bnenonn

voi ce netwaekarriViag\eebleh 620 hiiaweveh ¢hamhbddimetialepiotectie 516, Stetistefp 555 to see
if the currentl canped: o e K n_unkn voi.ce_network such as a
GsM net wor 06 MatiaqeReREL ity e E ek S h sRPEREIE A PhRE S s as gond
as or bettine AdaNetwoek Selacibnall nsd taoselect 8 oetivlosk. MEtehoethoetesanbed im st ep 530
to check i ny .ot her net S r found. | f bi | tat ,on verifies
that the c%‘p%eﬁfﬁ g@%gg%&%%@ﬁ%ﬁk%f%ldg}g 9uﬁr11 rﬁo@\%ﬁ%ﬁ\a‘?@gcﬂeeﬁ%r j&%%&%mr k, then
t he new y wdbbiesidioed unknown data network will be used in place of the

curr ent net wor k, { o§k bggkt?%tgg S% (pe;?cgzg S ifst. Qﬂ?- QES a FI&WC??\%rt %hat i ons
fails, as determl%@ﬂd—at—@%ev—%Me_nm‘ﬁo%-w, T return to step 25 530 to
scan for otdserbegatia atetnar kethddf oft hrvidingaioh netvasiicsestdruln at mebilet he net wor k
is placed j.n.th : | i t F E‘E &%mg}{cations
570. %t u#tﬁﬁlohgefrﬂ éﬂ]{rﬁgﬂg@gn@%@lﬁﬂ?t %@N(ggtgégén%ﬁégpﬁ(g K ﬁ'ﬁacnet work is known
in the PPLW tangentionhidPliwil tisld buhtherasifiectks selectieds icfossiskedi@twgakssupport s
data, at s nebfificd QRS MRLatiSh R ol AbBron@) v @ check is
per f or med %tﬁ@rs?rg%(?abé%ng to6Fé,~:’§{(e)iﬁ'|gt1gj tﬁgnpgrarle'nt n]etwor k@‘{s gm unknown voi ce
only net womRy b ligded BSMpepasalgcsevichaacegpdve. Iineried Ml sAPRrESMERE 0T k has
been | dent }{kedlistk tmBN Q4! foPn 3UPS IdghtheBbdiOle.. BUF RRIY) tNirauRE CSM
network. It the current network is an
20 performance.
In step 1100 of FIG, 9, the mobile station is registered with a particular
PLMN and operates in an idle mode where it camps oh a particular wireless
channel of one of PLMN's base stations. [f poor cell conditions exist, or if a better
cell is available, then conventional GSM nefwork selection is performed in step
25 1102 in an attempt to pick a new PLMN. This step inciudes performing the
scanning process and prioritized PLMN selection using conventional PLMN lists.
If the PLIMN selected in step 1102 is the home PLMN, or the same PLMN already
registered with, then the mobile station continues to operate on the PLMN in step
1100 after resetting the rescan timer in step 1106 if full communication services

30 are still unavailable,
If a new PLMN is selected in step 1102, the newly selected PLMN is
searched for within the service access list in step 1104, If the new PLMN is found
in the service access list, then the mobile station attempts to connect through the
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unknown GSM network, or if the new network is a known data network |ike
-22 WD 2004/ 040931 PCT/ CA2003/ 001661 GSM GPRS, then the nobile station
will attenpt to attach to the new network and open a PDP context to the
hone APN at step 560. If the attach or PDP context creation fails, then

t he met hoggr@éMmissi to step 530 to check any ot her nety@f;{gﬁggogfd@@mv\ere
found. O herw se, the network is accepted, added to the user PPLMN 5 |i st
and used for ni cations at step 570. FIG 8 is a flowhart which
descri bes ‘éﬂwﬁﬁtngjﬁﬁcfeésr%@%rﬁoﬁﬁmﬁﬁaﬁ% servigiee s s690 1 Ht oulfl® 52@ are t he
sane as th@ﬁm@es@bnl&@ﬁndenné@lbat fdarexamprél fﬁat Qervicktffared by WeNBoile Step 520,
however, the en%g ment d p| cted.in returns to the_ nethod reveal ed

in FlGs. 5@t PfBeéﬁt‘)’O esﬁ%&ﬂ iT$H ﬁ‘bayab‘brﬁeHP"”ﬂqdzE@r?|S§?C'f}6fﬁ“wy10 the GSM

Net wor k Seéé?ﬁtrigcm“rw]ddst m%em68©ba€di t@ ankueR ol . thd b8 skpien'd@sriel bed in
I‘ ovi

FIG. 5-6 w || di.ng . a re desirable network for
The bt | BRPK: TmabRaB SR Ear b 1 S P a g eaP B Eemoeee st Fl G 9
is a flowcdmvite ub:teeh hstdesstép hes$2 andahé Wdﬂﬁid%diﬁhth@atoéteprﬁ%dlm for

net wor k sel ec 15 statjon conventl onal
notwor k scrgite Sen JBiRp e ine 3208 SsERs Wi Al wBRVR: SRR BLIN || st s
but t her eafteved Iaen&et!&f%tyonoirf&aﬁdsmm mheckriagameat froat ey hpref er abl e
net works (e. abl e networks) which may be |isted

in a separ%t@mk?g‘fv\? ‘Hg" '&838%"§ﬁﬁqo%€fmd° &‘mfzs noted that separate service
accessliti sts mifthbeckigpelcatedaPiddN is agi fanndasihe seevigp aqgess MIQ) step | nprove

20 f bi. | d
o o RS pa,Re2biRe ThEBsc Bl b, AP GSA T PR B2 on
parti cul arnetivorslfressthe shammeedccoss intdn stepPILMI andotie?, Hteamtd BhEIN listedpoor cel |
condi ti OnSPeE f.!t%rvzcg racéess ?\stqgtséggchec? ﬁ)lrlgvitgﬁ t@%gﬂfﬁg& lsgan a%ﬁrpst% \485' tional GSM

network se in-an terrp to pick a new
PLMN. Thi sIf §teefl N éd ﬁoded;:rptéafsoamilﬁgthehéhe sohirenstaiiprpatzoass tacahnpeti oriti zed

PLMN s} e%hﬁgh Qﬁéﬁ%ﬂmﬁe% de893] dﬁé%nﬁ cGitio fiop, 'sferv c@ Pété\ﬂ\' fmdfagst ed in step

1102 i s the e sane stere then the
mobi | e st adédsarbaganeviousls Tiee oyséhaat mapalso e tm_qvmbﬁg@n@p at Be@O! &t er

resetting fhe fes6 ttfrﬁ@hak%xﬁﬁ@cpsnlét% 1ue GHY la GRITIUAN £ QMo RY Vi ces 30

are still unavaila
generated.

If the PLMN in the service access list is not found in the current scan list in
20 step 1108, then in step 1114 the mobile station sorts the scan list for those
PLMNs that support the data communication service. In step 1116, the mobile
station then attempts to actually connect through the network to access a data
communication service, for alt of the PLMNé in the sorted scan list. If the mobile
station can establish the data connection with the PLMN for the data
25  communication service, it “passes” and the PLMN is added to the service access
list in step 1120. If the mobile station cannot establish the data connection in step
11186, it “fails” and the mobile station selects the most-capable network in step
1118 as is conventional. If there is a tie between networks, the mobile station
selects the network having the strongest signail to break the tie in step 1122, After
30 steps 1118, 1120, and 1122, the method continues at step 1106 to set the rescan
timer through a connector A 1124. The description in relation to FIG. 11 ends.
More Generalized Approaches. In a more generalized approach, a mobile

communication device provides several different features and functions which
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if a new PLMNis selected in step 1102, the newy selected PLMN is

searched for within the service access list in step 1104. If the new PLMWN
is found in the service access list, then the nobile station attenpts to
connect through the 23 WD 2004/040931 PCT/ CA2003/001661 network to access
a data cowgul.maisson service in step 1110. The data gEnEAHbLH@REdON Service
may be, for exanple, that service offered by the nobile station's hone

network. Step 1110 may be perfornmed nore specifical |r¥ by sending a
"request fAVIEAFPERICH AEIETK t8NACSer VEVABIAIIIEY nDIBi 1Rt aEPIBFHI8 home 5

networ k. |chHigl! t@késqnt@CécuaurMh@gmﬁﬁmpB@aﬁsmegeesems@ PEdNuitfatg enoved from
the servi ce access |list in step 1112 and the nethod contjnues at step

1108. The hpBIoPEe seewGeo AN mrow%mﬁ'ﬁ h&RA-U$RE  Wih o fealyrgs c Bif¢red yMigvai | abl e

when, for exanii@tioht neth8&ei Wakha lmmede&utvgfey riaotunﬁlte@atmora QloicR0
acknova edgenent fromthe honme  network server within a speC|f| ed period of

time. 10 1$OMREIGRIQN PeRMce A ctieONg el rﬁ%‘fna\‘”bﬁﬁ'a’c?natsﬁ‘@ sBFS§eE9access | st

in step IldPdce @MY, t=Ar InRehad GobsabsRvIES @gmnntﬁahépu@@sﬁ saeicepek and
V|ce acc l,i st teps 1110 and 1112,

removi ng the net e

N W Faies atpeatgh MBlobd YT AL SEReS oS o2t hE bl e RrbE & fhin L
current sciyind dsta fachitafirepsdrliod. and ép;ﬁhh@adﬂLd\d&cm dhusdvices theh asan | i st,
then the nobile station attenpts to con ect % kg gh[ ﬁhe network to
access a d¥BN TR GAlPORCYE SLGe A f"esﬁo 1787KeL SUOGRA, PHLHC pr evi ousl y.
The rrenmodAdm;Onall serviees i rns@olted dbaggmedgbﬁtthstrelptl\ﬂem;&auty\Mﬁerbh&esr escan

ti mer has ired.,in.s new can list in,1128.is ener at ed.

e e eeT e, FRuALESEES, B PPEaE Ndtingel ITERt it sann

list in 2@rsiepoddp8ed nkenetisarvideep 1114 the nobile station sorts the scan

1136, the mobi I PROREIG TR (B o e lPL ATy R ST R o The

net wor k toomnm&’atlan degtaorke o amilableaterogomeniceinn fvithirald aHfogtdmbicPLMNS i n

the soffed, Scafle!dsl whi lddfie RO SoayShdtofAnE ALRLARL SRvbARNIR! 2,

connec n° service, it "passes"
and the Plddsniisg adpl@‘dﬂctm t Méexéerthé c anohibe edayvicel lf@%tlfiﬁ?ﬁ soeP erzrnorelf t he

mobi 1, St Al B, FARR0tsRRIANNAAD diRnAah e%amaﬁgtdfqne NoShARncdh0 1 !

fails" and't Ie Stati on e he nost - capa net wor |n step

1118 as i snentmﬂxent‘r h@avaq:ommsﬂnl@ai@n@er\scea ayebdet meléﬂe ﬁéY wﬁfhesseﬂthaﬁés nobi | e
station jgeq above, or other suitable services. Each communication network may have

20 only a subset of communication services available for the mobile device.
Preferably, the mobile device identifies the availability of these services at least in
part by actually attempting to access the service in the network.

Next, the mobile device selects communication networks in a prioritized
fashion based on the communication services that are made available by it.

25 Preferably, the mobile device selects or gives first priority to @ communication
network that makes available the best or the most communication services for the
mobile device. It is this network that the mobile device may register and operate
with. If assigning priorities, the mobile device preferably keeps a prioritized
network list of networks from the “best” to “worst’. The “best” network may be the

30  one that provides the greatest number of communication services for the mobile
device. Correspondingly, the “worst’ network may be the one that provides the

least number of communication services.
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sel ects the network having the strongest signal to break the tie in step
1122. After 30 steps 1118, 1120, and 1122, the nethod continues at step
1106 to set the rescan tinmer through a connector A 1124. The description
inrelation to FIG 11 ends. Mdyre Generalized Approaches. In a nore

gener al i zge ,aRRLMPICH, @ nobile communication devi ce ppENELRGHRNET al
different features and functions which -24 WO 2004/040931

PCT/ CA2003/00 re, associ at t wor k Servic an eously, its
network sel ect @H’at’i’é\ﬁh PqPEst JIEHNOS ]?oﬁﬁc%uma tpﬁ%v"ge\?afhﬁaére? eﬁe of all of
t hese sermiges. of'l"prelfér}arHShbmtrﬁmmaﬁd&%mbed &)rdm/mbnerrawqmr oHemethm end- user
with features offered but are

not |imit8% 1%, Md o‘i"‘c’:%”%d c8?H}WHP'8%th oﬁer¥‘8?§n”&%’ E%nprgﬁ'%} g“érm
(e-mail) setw«arl«;qzrecmﬂsémmy trressmgbr@vacsezmmufectur(e%)ed antﬁentiwm access

service, a at e I ntranet .acce I rel ess ation
pr ot ocgl Wﬁﬂgm% V&a?n%ﬁei%fhgc?r%r?%sl w& S8 r @ﬁgmles({' fone data
facilitattheg user vmteféaceandinappbuhelatuaoahcmpeenchl cordanuaicsBviseasesich as a

weat her SerV' ggr,etdag'}(&[a?{?‘ec%gch?%}’decgnd and, 8 o%trQ%QY]JEJe@E @@%& JO”S

servi ce. servi be "di Stinguil relative
quality dasffemabiemoarﬁnunh:etfmwwoeﬁmremb@es!vcnrﬁt Isaralasiated. cldsre, ther'bestanpl e, a

n O ePeci b BHER R oA e JEEAHSUR AP Sathd BRI BeRLiGe 17 Lhe

present a ice I €S oneé ni cation
net wonks eflaipratilzed metwatlo ishhavingtthe rbesi’tthithe dvgsibgerysikc Addtiwever age ar ea.

The nobi | s,e%emg%emggynepggﬁd%mn'fay S0 dé?is[&ﬂ rﬁawp%gsonﬁéz%& nni ng

oper at i on e device identifies one o ni cation
servi ces aumbeswKatd, ldatsl terobghpsdctie (apecified orastial)capthenstcat i on  net works. These

conmuni cati on Seryi 6gs, %Yur@éac N r'ﬂ%llédﬁorﬂmém%tlc;nhﬁe\ﬁgé Vérﬁ)e%f thd st ed above,

or ot her suitabl e services communil cat 1 on net wor have 20 onl y a
subset of ingentivanahaeikorelestien inaikodsy dedcHbr® heG Mgy bﬁ)ﬁpwf@méwr&b

Pref er,abl X/her'ilﬂ‘f'e me@!e' @e\&%w %‘a @aéw hb&S of HReraal BN bhdakl Gbwidaese services

at least In act ua H’Etl ng)"to access the service in the

net wor k. ﬁ@ﬁ@tiontnﬁ@erm@i W%Cﬂﬂ'é(}la BR§5 BREY" polmelinselentipoade: 3k R&Y i n a

prioriti ng prév%la' %d@%ﬁc{o e tuk@r@mmﬂml SRt ISR iRk fpdction e made
avai |l abl e Pref erab Eg t he nobil e device selects or glves first
‘n

priority ﬂ*@dgs @bﬁﬁ‘ﬁu”ﬂﬁklﬂatdieﬁﬁe oer Yitferani merased NEHMATF SBIPEIONHBALESt or the
nost  commyghaadd OMa YRUMI difitay &thé Adbile device so that an end-user may select

20 one of them. Alternatively, the mode of network selection may be pre-
programmed by the manufacturer of the mobile device.
As apparent, the above-described methodologies can be employed in the
GSM-specific techniques previously described in refation to the flowcharts.
Summary/Advantages. Thus, methods and apparatus for selecting a

25 cellular network to provide one or more communication services for a mobile
communication device have been described herein, A scanning 6peration is
performed by the mo‘bile device to identify one or more communication networks
which support a voice communication service in a geographic coverage area. The
mobile device then determines which of the communication networks make a data

10 communication service available for the mobile device in the geographic coverage
area. Advantageously, the mobile device selects and registers with a
communication network that makes the data communication service available
over a network that fails to make the data communication service availabie.
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nobile device. It is this network that the nobile device nmay register and
operate wth. If assigning priorities, the nobile device preferably keeps
a prioritized network list of networks fromthe "best” to "worst'. The
"best" network may be the 30 one that provides the greatest nunber of

comuni cafigOPosmRso¥] ces for the nobile device. Correspepgdifddbissihe "worst”
network may be the one that provides the |east nunber of conmunication

services. -25 WO 2004/ 040931 PCT/ CA2003/ 001661 Alternatively, the "best"
networ k i sPEfEaRKetne HBRDIISr GUMMSIsatipi deiesn eparatauniaesordance pritt @BMed”

conmuni cat j@ebes 84 ¥eredr fbild) BAd BHRY Rséi%YéuE@a Plg'?r{ PR &E%enﬁc?b% QfggTOr €

"preferred” communication services net wor k,
pr edef i nedPB{EraNe e Befed dremr@ém%wmoae@qﬁlpéwfbtt@@gatm of hee dewpee’ s 5

menory), O;tsnd@mgsimétwsﬂt iﬂay; IR BisSRde URE Moo 4B QIER s%% f e priorities

via the user interface. in anot her variati on, eac catlon service

is preassi§ndPpriized ngiayle “Wefogﬁthm%caé'ﬁﬂ aebyein fbﬁt F@ké& ithee d@ei ght val ues

for avai I@iadarﬁum@a@wrwa&e AaiBBEVOGR S bcﬁ}n@\@ﬁahatﬂﬁt etk BaCabedhat ed. Here,
t he "best™ is the gne havin argest sum of wei ght val ues, and

i s kept atm?'l‘?et 6‘5@1‘5’”87'“%{0 Pﬂé?rvtcﬁfg%i’aﬁ@t work list having the "best" to

the "worst” nemrnkahoaAdﬁtheQﬁ@b generathid 1896vdNRY 3 %bh@%&nﬁhﬁn%@ﬁdn for these
deci si on- ?f?kl nM 0CEeSS I ncluding success rate, data throughput rate
e lof

(specifie Iridgntigs gng SE ORISR NI ks al1PIg IodeRtiBtel
communiicat mommdmmmamcamyis afitht the madbny elelicy en %@a@ﬁé@h&ﬁb&@?dg@%r@?t hods
descrlbed nmobj l e device is in a

or ne
Srect A b g b R el g B e T e L A A Py be
called a "tH’RIEEfEIRRE@ch&rﬁ \eawnawbmctdetenmnwwmoan@t\m prchmd@rtawbd@td in
addition to the." AUTOVATI C | ection es of the

mobi | e deViPRUNURGEISH SATYIEes, @ﬁ{}ﬂ%ﬂ@g@%‘evﬁfg’? &%WO %E@Ett I%ﬁaw di spl ayed
on a vi suaﬁerduﬂsqblawiabmmdﬁesemwas ireeat@\reteork psdiduad onamss@mdpﬂs:ap tdi’rme sel ect 20
o ooy BT kSR e sl R B BT P
above- descegibed wik Hb@@bbgﬁeésormnrrﬂxequb.bmyem HencdnraunicaBivh sqpeddedsi C
Sarmar o7 AduSes HE85® ¥aEE SoHLBRC P B heb e’ PE A PER D 225 cet 1wl ar
net wor k t o/opeovitieLoitation sevie, cmrmjentmta omeils ée-wiade sefvice, aa netuitl e
mességing service (SMS), an Internet access service, a private lntranét access
20 service, a wireless application protocol (WAP) service, a local data facilitating
service, a home daia facilitating service, and application-specific data services
such as a weather service, a horoscope service, and a stock market quotations
service.
Advantageously, the above-described methods allow a mobile device to
25 automatically select the best network to provide mobile communications for it.
Services avaiiable for any given device and network may be maximized without
user infervention. The capabilities of the devices can be continually improved as
an end-user moves to ever-richer service areas. Also, several methods provide
for the continued use of conventional methods and PPLMN lists. Finally, the
30 methods also do not require active updates from the network to manage
connection preferences.
It will be appreciated that the above description relates to preferred
embodiments by way of example only. Many variations thereof will be obvious to
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conmmuni cati on devi ce have been descri bed herein. A scanning operation is
performed by the nobile device to identify one or nore communi cation
networ ks which support a voice comruni cation service in a geographic
coverage area. The nobile device then determ nes which of the

comuni cagigPPoM]ipr ks make a data 30 communi cation segyEgReAReh abl e for
the nobil e deV|ce I n the geographic coverage area. Advantageously, the
mobi | e device selects and registers with a communication network that

makes t he ewipdegadiaim thetfielsho sdiohiteeinigrtiongisrtains canslrsugh Matalierkanehat fail s

to make thgigatge %@g@wq%u%n@&f Kb CRsEYRI 3R @1aimed? Biher 0GA4HHA0931
PCT/ CA2003/ 001661 ef er abl the nobile communication devices operate in

accor danceeXprasslycisverivay. oban exgp‘@teeﬁ-ltlﬁpthm@dp@ie@ﬁgsw lasesteeth | zed

Packet RadigadS66bGe)nethbs® in ee&éﬁr@hha iR BVETRIARRs | (WhRE e
connection with the creatiaon of one or nore prlorltlzed net wor k |IStS I'n

this case,sUrBniRBMesgesiivdesidiseacyistwerky Hisdnventipoalseyreadlysnelveespri ori ti zed

network | i@ne&s@? BeMRIBALLULCREIPE o AEMRIFIS ihaa&mg%%r& Bgoridat &ha RMTUNI cati on
servi ce avail abl e over a conmuni cati on net wor does not mmke the data

comuni cat MIHACHIE AR AIPBTPIPHINAEEM B AR RS drBiedmgafier Bvezed to
invol ve a gmdedl n @ﬁmﬁiuﬁs@i Gem ardﬁwsmﬁewNSChemd%t hd %ic@%dodfatémr e
comruni cati on net aval ble to facilit e comuni cati ons
with the nehePle mFWS g@%@?%bﬁ@ﬁeﬁﬁﬁéaﬁﬂéh%ﬁyﬁmmmd%HP Wi one or
or e cmrmalsmﬁaﬁ lr@tw(ﬁiegk Whgtﬂ[% stidhs, A ﬁhﬂb@d ! Yhéfﬁ(ﬂ@n’@jhallg|a®bllcﬁibtegto the nobile
evice I n aC net woy etermne | C n r ovi.des the es
comuni cat‘ﬁ%‘?{ YRS BVRIgh mahile ﬁfgﬁﬁ)qsear&eqnaggg%gg E&QP”'Pgﬁ’gtsqﬂﬁceﬁart on the
identifi eda\@i!fldlé a@udrﬂféryntoéxts;ag Vi iaﬁagi Blteaeh fmet wobie dsﬁ&@@ﬁénttgﬂesasy gns
riority tQ the et t he best services
Por °f he” miflsttSa pREbofco P Bt iol S e Bital D kb SR AGHPER ¢ | sed
net wor k. T&wemgmmaa c:atrmagms@mtmeeeeentmlonlly anainglee avalldige mebidrabtitn by t he
net wor ks at.i,on service,

o el edt r oftie fratet B F et S Chesh M UELUEP T eibied S| Can

I nt er net asfdesdaiswrvice, a private Intranet access 20 service, a wreless

application pr ervice, a
home data faci ﬁﬁ?%ﬁ !)VE( gg}?ﬁ"\'@n‘f&w’ G‘ﬁaen% Oﬂ’% %%hﬁg@%@o%\ aFea]hae{H geqsg)r Vi ces
such as a bm@h@ﬂesscaﬂwl/éslbarata)nﬁonmﬁmp@ﬁswdwaaatioran‘claydaeﬁef@ciedﬁatheet

quot ations art?c%[\('é}ﬁbodlments by those of skill in the art without departing from the

20  scope of the invention, which is defined solely by the claims appended hereto.
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Advant ageously, the above-descri bed nethods allow a nobile device to 25
automatically select the best network to provi de nobile comuni cations for
it. Services available for any given device and network nmay be naxim zed
Wi t hout user intervention. The capabilities of the devices can be
continually inproved as an end-user noves to ever-richer service areas.

Al so, several nethods provide for the continued use of conventional

nmet hods and PPLMN lists. Finally, the 30 nmethods al so do not require active
updates fromthe network to manage connection preferences. It wll be

appr eci at eWhahistclaimeddgiove description relates to preferred enbodi nents by
way of exanple only. Many variations thereof will be obvious to -27 WO
2004/ 040931 PCT/ CA2003/ 001661 know edgeable in the field to which the

i nvention pertains, and such variations are wthin the scope of the

i nvention as dekcri bedneingl of sievtidg avdeatrmerication metwork wids ptoyidde 9o¢ iohed.

F I | th h the d iled d iption.h i
et vor ke THCE BRECBIon e et OESE RNl AL IR M ek ant 2

honogersei tapmpisingaheagdomet wor k), the invention also broadly includes
sel ecting between_ sub-sections of networks_including network, subneti and
even i ndi vi dudlcrioBNINgG @ SERMERNSENIOR ER IRSPEEY ONIetoR SH CUBUHC FHAR RENRPXE he

i nvention haye oph psedo a zqgfhﬁﬁéufpp&@ aQ%Mefé&%r@Ma%B%r@%@i‘@ﬁ‘@%grtaﬁgc voi ce

and data- capable nobile stations, it should be appreciated that
i nventi on dogenage atepym ted 10 to such networks, nobile stations, and

services. The 'd%gfe]%glyu?%wh%h%gmn{u%%{ign h&wo%s (S)S,%ﬁf If’l{%%?.@ o‘é‘/‘}hgj‘? Ep!il €

stations are ena rcommuni catl on Servic ava €10 er ent
extent®. FRarakdbyimualcttiougdrvicheavaiddhild eo diey nedilofdoamiunivasion idteit i {fl i Bsba
plurality of camuni cation networks avail able w tit&;{n it e

O%‘Ej‘?a hi g
coverage ArSHPUIE RRicceFndls f88 FORRMUMELYh ISgrvAes gl iP 15782%hor k
with 15 wWeahork® (6t 2 uPONS, 2bbi & 2upgler st andi ng should not in any way |imt
the interpretation of the clains. The above-described enbodi nents of the
present i nvent ia¥igRiRS Priptiynbe teteebilsecommnitation davige (145} by apriesiized list,
modi ficati vari gt e e eyl anpenhd ments
byt hoge o SRPHEbh L ARs WY nl e S S op A B R
i nventlison,commwication detworksl tiso| feil yto byakehthecdata mwemappeaded streicet ayailatig
based on the determining step;
consulting the prioritized list during a network selection procedure to select a
communication network from the prioritized list; and
registering with the selected communication network for communications.
20
2. The method of claim 1, wherein the data communication service

comprises an electronic mail service.

3. The method of claim 1, wherein the act of attempting comprises the
25 further act of attempting an interconnection to a home network of the mobile

communication device (115) through the communication network.

4. The method of claim 1, wherein the data communication service
comprises a General Packet Radio Service (GPRS).

30
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What is clainmed is: 1. A nmethod of selecting a comuni cation network which
provi des one or nore comuni cation services for a nobile comunication
device (115), the method 5 conprising the acts of: perform ng a scanning
operation to identify one or nore conmunication networks (205, 210, 215,
220, or 225) that support a voice conmunication service in a geographic
coverage area; determ ning which conmmuni cation networks (205, 210, 215,

220, or 225) make a 10 data conmuni cation service available to the nobile
comuni cati on device (115) by attenpting to access the data conmmunication
servi ce throughSt he Hsnmgticd aafi daim detwisrds thoast of pempting comprisesrthe 25) -
assi gni ng LOriLty bile .c iG.at | | }

prioritize h%‘?lrslfi %t Oft %%gxéo%ﬁ %cdgf ?oanﬁglggég\ol[% sbfﬁcéct%?xrg]ég) 'E: %‘é@&a{thgb gh the
conmuni cat¢ommaecatiooaewmxcak.] abl e over 15 comuni cati on networks that fai

to make the data comuni cation service avail able based on the determ ning
step; consulting the prioritized list during a network sel ection procedure
to select a cogmunigat mehodedfVelkis fil QiR tRE a8 bf aB@HptiiS bomprists the
registering with the selected communi cati on network for comruni cations. 20
2. The netiigherort ef afempting (htagh 1 thp sogBuRicaébrAMY et i on service conprises
an electronic mail service. 3. The nethod of claim1l, wherein the act of
attenpting conprises the 25 further act of attenpting an interconnection
to a home netwotk ofThehmetmothi dfeclaigorimwlicoan itbe adievfl ederptir®) cothpuasegthe he
conmuni catl on _ne rk..4. The thod.of claim1 erein the ta

communi catBRerost I g it oo Seifiose TR 8¢ Prabity) . 30
- 29 5.10Thecorehlinchtioh deviad (n13) thvhighehdednt@uiiCitioafedidrRNpt i ng conpri ses the
further act of attenpting to open a Packet Data Protocol (PDP) context

t hrough the communication network. 5 6. The method of claim11, wherein the

act of attenptiglg COMRLbIESorhMGnichtnlfelccfls) HonfrksfigPt i Ng to attach to the
communi cati on networKk.

a cellular transceiver (211);
an antenna (216, 218) coupled to the cellular transceiver (211);

15 one or more processors (238) coupled to the cellular transceiver (211);

said one or more processors (238) being configured to select a communication
network over which to communicate by:

performing a scanning operation to identify one or more communication

networks (205, 210, 215, 220, or 225) that support a voice communication service

20 in a geographic coverage area,

determining which communication networks (205, 210, 215, 220, or 225)
make a data communication service available to the mobile communication
device (115) by attempting to access the data communication service through the
communication networks (205, 210, 215, 220, or 225);

25 assigning priority, in a prioritized list, to communication networks that
make the data communication service available over communication networks
that fail to make the data communication service available based on the
determining;

consulting the prioritized list during a network selection procedure to

30 select a communication network from the prioritized list; and

registering with the selected communication network for communications.
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7. The nethod of claim1l1l, wherein the act of attenpting conprises the
further act of sending a request for service to a server of a honme network
of the nmobile 10 comuni cation device (115) through the comunication
network. 8. A nobile comunication device (115), conprising: a cellular
transcei ver (211); an antenna (216, 218) coupled to the cellular
transceiver (211); 15 one or nore processors (238) coupled to the cellular
transcei ver (211); said one or nore processors (238) being configured to
sel ect a conmuni cation network over which to conmunicate by: performng a
scanni ng operation to identify one or nore communication networks (205,

210, 216, 220, or 22k hiBle SURRSALRo ALaE: SYBTURI AN 80 REIH] BF af N @

geogr aphi c coverage area, determnin ication netwo (205,
210, 215, @ﬁ@nmnunmﬁvamﬁmkmpa&ﬂahakmnﬂmnmudatnmm.serV|ce avail able to the
nobi | e conmuni cation device (115) by attenpting to access the data
communi cation service through the comunication networks (205, 210, 215,

220, ors 225); 2fp, assi@nipeildtb@ikihtatibm davied { DIs) tdf Z@4ln BStvheleth the data
communi cati on networks that make the data communi cation service avail able

over comMAFEBETANORSENNISE ReMPEiSeE Geaeral PackehRadip ReVERst a conmuni cati on
service avail able based on the determning; consulting the prioritized
list during a network sel ection procedure to 30 select a commrunication
net wor k from t hid. pr iThei motikedcdnimunicaiivg devipiedt &7)i of elaiint §, vheeiodhe onegr

communi cati on networ k The ation
vl oo (o st PRLFSEE bk, SRTARGLLRed 18 Mactam{ite wIR, conRitdLee | O
an el e@t r afttwodkRi(2055 1Y, TIES, 250 16k 27B) endkehtht daasmmimation sedtos sailfilds) of
claim8, wherein the dat ngunlcatlon service conprises .a gﬁqﬁiaL Packet
Radi o Ser i3 on peingg bqrngl IstmiRssathoofpiaemranicatos) sepfict hspyghghe
wher ei n t hefRGiOftion IB&SrRr ocessors (238) are further configured to

determ ne which comuni cation 10 networks (205, 210, 215, 220, or 225)
make the data comruni cation service avail abl e based on being granted or

unabl e to access t h%‘h@%@mfé%&%ﬁ%ﬁ% ognde%cev('l Pﬁ (gfryizﬁ}ﬁg@, S RGeinGRETHLLEat | on

net wor K.
15 more processors (238) are configured to attempt to access the data communication

service by attempting an interconnection to a home network of the mobile

communication device (115) through the communication network.

13, The mobile communication device (115) of claim &, wherein the one or
20  more processors (238) are configured to attempt to access the data communication
service by attempting to open a Packet Data Protocol (PDP) context through the

communication network.

14.  The mobile communication device (115) of claim 8, wherein the one or
25 more processors (238) are configured to attempt to access the data communication
service by sending a request for service to a server of a home network of the mobile

communication device (115) through the communication network.

15.  The mobile communication device (115) of claim 8, wherein the one or
30 more processors (238) are configured to attempt to access the data communication
service by attempting to attach to the communication network.
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12. The nobil e comuni cation device (115) of claim8, wherein the one or
15 nore processors (238) are configured to attenpt to access the data
comuni cation service by attenpting an interconnection to a hone network
of the nmobile comrunication device (115) through the conmunication
network. 13. The nobil e communi cati on device (115) of claim8, wherein the
one or 20 nore processors (238) are configured to attenpt to access the
data communi cation service by attenpting to open a Packet Data Protocol
(PDP) context through the comunication network. 14. The nobile

comuni cation device (115) of claim8, wherein the one or 25 nore
processors (238). are,c | t ¢ - : jcation
service by send%%g égrgﬁﬁg%#&ﬁﬁP %@%%iggﬂbosﬁﬁggﬁﬁgg %@ng%%ﬁgﬁ%@%ﬁg#k of
t he nobi | edevéenitrif)i cfany one d€ viaoes §-135nhdtdne @ugloré benmonwatmincizt warks (&nor k.
15. The nq%%}g %2gguni§ tion device (115) of claim@8, wherein the one or
30 nore proce 5 ’(Eg %’are configured to attenpt to access the data
comuniscati on service by attenpting to attach to the conmunicati on
network. -31 16. A commruni cation system (100) conprising a nobile

comuni cation device (115) of any one of clains 8-15 and one or nore
communi cati on networks (205, 210, 215, 220, or 225). 5 10 15 20 -32

10

15

20
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