WD 2004/ 073338 Pci yCA2003/ 000210 METHODS AND APPARATUS FOR PROVI DI NG
MANUAL SELECTI ON OF A COVMUNI CATI ON  NETWORK FOR A MOBI LE STATION 5
BACKGROUND Field of the Technol ogy The present application rel ates
generally to nobile stations and network selection nethods enpl oyed

t her eby, andw@ste/opdsticularly to manual selection of cbhifMOCHIION
networ ks by nobile stations. 10 Description of the Related Art Wrel ess
comuni cati on devices, such as nobile stations, have the ability to
comuni cat e WiETHCIBt higr Adearrces rie.igovirehe phonesssiser Mar 85 apegai@brron
conput ers ( PESFYOREL EOR) A tMPBBLRYATAIIO8| ess commruni cati on networks. A wirel ess
15 comuni cation network includes a plurality of base stations, each of

whi ch provi des near-excl usi ve conmruni cati on _coverage within a given
geographic area. However, nore thBACKSRQEMNE? ess network is typically
available in many, if not nost, geographic regions in a conpeting fashion.
Typi cal | y, Binldestdhe isdmobayt racts w th and pays to receive conmuni cation
services exclusively froma single 20 wireless network for a limted

period of time (Eelpre®i® gMchtioblRdhndidilyeiembblelswridss adenavailk abl e,
a nobile station automatically selects and fegisters with the contracted

or P el e eiRRLIARINLOL OREEA B GpanARE Of BB HIHIRRK Lhlnon! ch

the nobile s ron i's operati‘ng rel'ess™) is

typically displayed on its visual display. This nanme may 25 be obtained and
di spl ayed i e%%wala%%‘*wfm?%ﬁi’ﬂ?@ﬂm N&%s an " QOperat or

10

Description of the Related Art

Wireless communication devices, such as mobile stations, have the ability
to communicate with other devices (e.g. telephones, servers, personal computers
(PCs), ete) through wireless communication networks. A wireless

15 communication network includes a plurality of base stations, each of which
provides near-exclusive communication coverage within a given geographic area.
However, more than one wireless network is typically available in many, if not
most, geographic regions in a competing fashion. Typically, an end user contracts
with and pays to receive comumunication services exclusively from a single

20 wireless network for a limited period of time (e.g. one year).

Although different networks are available, a mobile station automatically
selects and registers with the contracted or preferred network for operation. The
name of the network within which the mébile station is operating (e.g. “Cingular”
or “AT&T Wireless”) is typically displayed on its visual display. This name may

25  be obtained and displayed in accordance with what is known as an “Operator
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1 WD 2004/ 073338 PCT/ CA2003/ 000210 Naned String" (ONS) procedure. The
nobi l e station typically receives a Mbile Country Code (MCC) and a Mbile
Net work Code (MNC) fromthe network that it registers with, and retrieves
and di splays a network identifier name from nenory of a Subscriber

I dentity Modud@iod/SIRs whi ch corresponds to the uni que 5 INGG Mg/ KNG
conbination. A SIMis one type of "smart card" which includes a- snall

processor afd IRk, FANS) B, SRRNRELT £ hOHHBSAIRR | BihBLb R Mopile

custom zation an ying the end user. on 't

automati c net wor k I Lan net . nobi | e stati may provide met hod
ahi chal | ouEoBREY @ﬁeﬁ@m%%ﬂﬁ%ﬂeﬁ\@w Cosls GNE) SBPYHemP aTarER.

Here, the nobile station scans to identify a plurality of conmunication

net wor ks i rit aegistass agdhaped airidven andi displdye arotetverls tdarnitidier jrmnapdroan i ng,
retrieves a plurality of network identifiers corresponding to the plurality
of  communigaticon ofi atSubikther Taantite ML uRI (SIMEwWBEM cotiapahlly tatisplayset he
plurality of network identifiers, and awaits entry of the manually

sel ect eds nef @Y knd¥ IO ombaAREL. US Siv if%ﬁ@%‘}bg%f@%&%ﬂ%ai’&’ RBINIRELAL! gement s

typically exist between the subscriber an he network, conpeting wreless

net wor ks h St ; i rel ationshj ps whereby pohile statiqgns can.
fecerve sorviaE PPRETE Rt MEPORErt B (ERaRY R dhe m2b R Set o,
exanpl e, when a nohile gtay,i onﬁé(g’ s 20 located in a geographic region where
the cont r actEHPZrRPR 8R4 fRIidEREY gt 6rd st abl i shed any infrastructure,
the nobile station nmay receive services and conmunicate through a

different (and peraddaipore topes iamg)mmid nemorkNelastiok method, a mobile station
may provide a method which allows the end user to manually select an available
10 network. Here, the mobile station scans to identify a plurality of communication
networks in a coverage area withiz; which the mobile station is operating,
retrieves a plurality of network identifiers corresponding to the plurality of
communication networks from memory of the SIM, visually displays the plurality
of network identifiers, and awaits entry of the manually selected network by the

15 end user.

Although exclusive service agre'ements typicaily exist between the
subscriber and the network, competing wireless networks have established
relationships whereby mobile stations can receive services through other
networks when necessary or desired. For example, when a mobile station is

20 located in a geographic region where the contracted wireless network has not
established any infrastructure, the mobile station may receive services and
communicate through a different (and perhaps competing) network., Network
relationships are basically arranged in one of two ways: (1)} competitive but
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rel ati onshi ps are basically arranged in one of two ways: (1) conpetitive
but 2 WD 2004/073338 PCT/ CA2003/ 000210 necessary; or (2) cooperative and
desirable. In a nore conpetitive network relationship, the subscriber is
likely to incur additional service charges (e.g. "roam ng" charges) for

t he above- scenamHo733n a nore cooperative network rel ationsinp/ooonever ,
t he subscriber is Iikely to incur standard charges for the 5

above- scenarlo q r the %pena%é eb ﬂp di fferent n t wor

cooper at i ve" C%Sraé%rr%t 6o B ABUED Enal it preC P bt BreaR
charges are incurred by use of the other's netmork Per ONS, a network
name di ffer}@#ﬂtmﬁ%ﬁﬂ tthé subsrrilos e elilalpt iRolieun adsliienal rerdre shagged 618+t he
nobile station. This is often 10 confusing to a subscri ber who may believe
that, for e%anplieg” cbargeny fahéigebovrgentugo.ngln rcuraredconpernativa figetork hey
are not. Recently there has been a shift to provide an alternative net wor k

nam ng net heeht{@Eh@yhemRleE thekLWBikiberieBkdlPNo ink@f QRAGL Al chadSes’ fonhBRCEd
Qperator Nanmed String" (ECNS) procedure. One purpose of this relatively

new procedupf LS.t fgeduce network naming confusion 15 created in scenarios
i ke the one esgf?%ed above. Instead of displaying a network nane that IS

different fromthe acted petwork na or the ahove-scenari o, ..
are or - subst At S CEACr UV KVADRECIEY BOaSp e RUBH EKbugh

different network is actually bei ng used. However, there is no known
procedure dEEEReREcst dscrhediaboteeiblittle @ona addisiohahchacgast4ra dearirskbhf  ONS
for manual selection my be preferred fromthe standpoint of identifying
the actual et vbitke withets preovides et OBIS, senmeheadk n@me different from the

contracted network name may be displayed on the mobile station. This is often
10 confusing to a subscriber who may believe that, for example, roamiing charges are
being incurred when in fact they arve not. Recenily there has been a shift to
provide an alternative network naming method for automatic network selection,
referred to as “Enhanced Operator Named String” (EONS) procedure. One
purpose of this relatively new procedure is to reduce network naming confusion
15 created in scenarios like the one described above. Instead of displaying a network
name that is different from the contracted network name for the above-scenario,
the same or.substantially similar network name may be displayed even though a
different network is actually being used.
However, there is no known procedure described for manual network
20 selection. Continued use of ONS for manual selection may be preferred from the
standpoint of identifying the actual network which provides better services. On _
the other hand, subscribers often prefer transparency and simplification of

operation and desire to understand when additional service charges may be
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t he ot her hand, subscribers often prefer transparency and sinplification of
operation and desire to understand when additional service charges nay be
3 WD 2004/ 073338 PCT/ CA2003/ 000210 incurred. Accordingly, there is a
resulting need for inproved nmethods and apparatus of providi ng nanual

sel ecti on ofwa2@¢a#taddh dcati on network for a nobile statrOHCABUNWRY 5

Met hods and apparatus for providing a manual selection of a conmunication

network for, il atiagn are scribed. In e il lustratiyve

erbodt ment P o RSN Hefe 13 TR R 2o et i Fefeps o
scanning a coverage. area Wthin ich the bile station is operating. A
plurality ofPPHBECYk Prefafine et seleeiPbRdi hGorsnunetinnungivey & a
comuni cati on networks are 10 then retrieved fromnenory of a Subscri ber

| dentity Moagbde ¢i8lié. i n accordance with an Enhanced Qperator Name String
(EONS) . procedure. Preferably, each network identifier is retrieved based
on a Mobile Country Code (MCC), a MshiNieiARNgt work Code (MNC), and a
Location Area Code (LAC). The plurality of network identifiers are then

si mul tangously wrswalhy aﬂiis@r})z;%ﬁgué Oforuﬁﬁ[)vﬁﬁzk%(:%i %axf&aﬁ WAL oAt of €2ST T WO

of the network identifiers are substanti‘ally 1dentical. The user selected
cos00] at ed WPRCPRRERRIBIR: T et Froafee s iohetbRaRtLE W PHORONeRive
visually displayed. Advant ageously, EONS-based identifiers which reflect
pr e- ar r angedPOETRB 1@ BIGFPENEhcema wiention ngfu@rkorreddentificd brsgraainehdt wor k
sel ection, 20 providing consistency and awar eness of which networks nmay or
may not be coverage area within which the mobile station is operating. A plurality of
network identifiers corresponding to the plurality of communication networks are

10 then retrieved from memory of a Subscriber Identity Module (SIM) in accordance
with an Enhanced Operator Name String (EONS) procedure. Preferably, each
network identifier is retrieved based on a Mobile Country Code (MCC), a Mobile
Network Code (MNC), and a Location Area Code (LAC). The plurality of
network identifiers are then simultaneously visually displayed for user selection,

15 where at least two of the network identifiers are substantially identical, The user
selected communication network is registered with and the network identifier
associated with this network, retrieved in accordance with EONS, is visually
displayed. Advantageously, EONS-based identifiers which reflect pre-arranged
network agreements are displayed for end user manual network selection,

20 providing consistency and awareness of which networks may or may not be

subject to additional charges.

BRIEF DESCRIPTION OF THE DRAWINGS
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subj ect to additional charges. BRI EF DESCRI PTION OF THE DRAWNGS 4 WD
2004/ 073338 PCT' / CA2003/ 000210 Enbodi nents of present invention will now
be described by way of exanple with reference to attached fi gures,
wherein: FIG 1 is a block diagram of a comruni cati on system whi ch incl udes
a Wwrel ess wontrdniBat i on devi ce for conununicating i n aPM/eNeEB210

comuni cation 5 network; FIG 2 is a nore detailed exanple of a wirel ess

conmmuni cati on deyj use in the wrel ess.conmunicati on .network; FIG 3
is a particular gfl[nﬁaggpﬁ%lgso?fegl%«;% GG M%q s %[eﬂ g}ﬁewaifvi‘?el ess
comuni cation device; 10 FIG 4 is a flowhart for describing a nethod of
provi di ng mSRAaPlesEith sefetsnce by atipchgddignieariherfifiet work in a nobile station
in accordance with the present application; FIG 5 is an illustration of a
vi sual display oflG Jrisbi Ibdockt disigoarn &howbmoanicgiour sstdry ohichahwarlks a
identifiers for a plurality of communication networks 15 identified by

scanni ng a eadwddsagenan@aciidHevivd G oaiDRich8ns il WReRBEFGhBSInidhtion

accordance with the present application; and Fl 6 is an illustration of
the visual digplgy of FIG 5, showing a network identifier of a manually
sel ected communi cation network according to the present application. 20

FIG. 2 is a more detailed example of a wireless communication device for
use in the wireless communication network;

FIG. 3 is a particular structure of a system for communicating with the
wireless communication device;

10 FIG. 4 is a flowchart for describing a method of providing manual selection
of a communication network in a mobile station in accordance with the present
application;

FIG. 5 is an illustration of a visual display of a mobile station, showing a
plurality of network identifiers for a plurality of communication networks

15 identified by scanning a coverage area within which a mobilé station operates in
accordance with the present application; and

FIG. 6 is an illustration of the visual display of FIG. 5, showing a network
identifier of a manually selected communication network according to the present
application.

20

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 is a block diagram of a communication system 100 which includes a

wireless communication device 102 which communicates through a wireless
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS FIG 1, is a bl ock

di agram of a communi cation system 100 which includes a wreless

comuni cati on device 102 which comunicates through a wireless 5 WO 2 00
4/ 0 73338 PC1/ CA2003/000210 conmuni cation network 104. Wrel ess
conmmuni cat i omodemiots3sl02 preferably includes a visual decpdayoslonddy a
keyboard 114, and perhaps one or nore auxiliary wuser interfaces (U) 116,

each of which are.cqoupled t ontroller 106. Conptroller 6 i l.so
coupl od 10 {HBTEPEHR eIy TRAPEL AHEdleR sptamiapn fete A SRR IE ot enna
110. In nost nodern communi cation devices, controller 106 is enbodied as a
central proeeksieng visial dispby) Tidnpdieyborrs Yiernd Padapy Sne o sefevardiarn a
menory conponent (not shown). Controller 106 normally controls overal

oper ation ofiserwhieehesgUdeMiteeachOF, wirltkraeasosplgh &b aproceBai g, dpetatlieons
associated wwth 10 comunication functions are typically perfornmed in RF
transcei verigy [LHsbdbupB. to RMbr %!;ﬁéncé;fo@y) Nkeidaices cWehitrydeus egaddkspl ay
112 to display received information,” stored information, user inputs, and
the Iike Kﬁ%gg fipl14, which may be a tel ephone type keypad or ful

al phanurferi ¢ keyboard, is normally provided for entering data for storage

in wireless device 102, information for transm ssion 15 network 104, a
t el ephone nunbeﬂnﬂBoﬁﬂﬁeémé??%F@ﬁﬁﬁﬁ@oﬁéﬁWFmédﬁﬁﬁﬁﬁ@l§§65%9H§9§@%hﬁﬂaon
w rel ess device 102, and possibly other or different user inputs. Wreless
devi ce 1. 0Xxesntmliprasessmenitca{CBh) vibdehatwistapemithe vetny seftwareniim Barmosh
signals fromnetwork 104 over a wireless link via antenna 110. RF
transcei vercomp@ueint (yotldSwagr fOsm@ollarntls aonaiynedrarols ovehidsepahtihase
station 120,
wireless device 102, whereas signal processing operations associated with
10 commumnication functions are typically performed in RF transceiver circuitry 108.
Controller 106 interfaces with device display 112 to display received information,
stored information, user inputs, and the like. Keyboard 114, which may be a
telephone type keypad or full alphanumeric keyboard, is norma]_iy provided for
entering data for storage in wireless device 102, information for transmission to
15 network 104, a telephone number to place a telephone call, commands to be
executed on wireless device 102, and possibly other or different user inputs.
Wireless device 102 sends communication signals fo and receives
communication signals from network 104 over a wireless link via antenna 110. RF
transceiver circuitry 108 performs functions similar to those of base station 120,
20 including  for  example  modulation/demodulation  and  possibly
encoding/decoding and encryption/decryption. It is also contemplated that RF
transceiver circuitry 108 may perform certain functions in addition to those

performed by base station 120. It will be apparent to those skilled in art that RF
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20 including for exanple nodul ati on/ denodul ati on and possi bly encodi ng/
decodi ng and encryption/decryption. It is also contenplated that RF
transceiver circuitry 108 nmay performcertain functions in addition to
those perfornmed by base station 120. It will be apparent to those skilled
in art that vRb2000/0¥6582004/ 073338 PCT/ CA2003/ 000210 transcecA®Es/oiziecuitry
108 is adapted to particular wireless network or networks in which
wireless device 1.02 is intended to operate. Wrel ess devjce 102 includes a
bat tery | nt SRESEReE sucily BT AREd dhesHou b BeleathePGELIY SeBRPIET es
1.32. Battery 132 provides electrical power to nost, if 5 not all,

el ectrical whiduvirelesq deviia BRésBtendddcte of@Pateand battery interface 132
provi des for a mechanical and el ectrical connection to the battery 132.
Battery interfdtkreld3? desicedlpliadutios a eaguy atierfadsdb34vvicieceiotiygd ahesr power
for the device. Wen wireless device 102 is fully operational, an RF

transm tterygfe REhbfRABIE PakiBFics T2 qyatteﬁ-%l 132 ﬁﬁn&i&eé ARitEadl Py dn S, fur ned
on only when it is sending to network, 10 and is otherwi se turned off to

conserve resqurge intermtten erati on.o t ] t. ha
dranati? ef?ec? b%kf§§%?C88%§ﬁnﬁ%ﬂgﬁ%%’Pﬁ#ygfegg’ é%%%gﬂggé%&%g?ﬁiﬁg?ly, an
RF receiver of RF transceiver circyitry 108 is typically perjadical

Curned of f POVl Vemperiicalan | elpqtriral qrasaeist ® ﬁ@c‘éfrtvgyslﬁgnaﬁ%tea?
information, if at all, during designated tinme periods. 15 Wrel ess device

102 may consigtacefl?a istnglled imptegelath 136 whidhtreguleteapomics o1 the deitce, a
cellul ar tel ephone, a multiple-function comrunication device with data and
voi ce commmiheatioelegaaidel I0Riiefullyeopansond) adRPitaabmidaséfSREan{d2RAY)
enabl ed for wrel ess comunication, or a conputer incorporating
circuitry 108 is typically keyed or turned on only when it is sending to network,
10 and is otherwise turned off to conserve resources. Such intermittent operation of
transmitter has a dramatic effect on power consumption of wireless device 102.
Similarly, an RF receiver of RF transceiver circuitry 108 is typically periodically
turned off to conserve power until it is needed to receive signals or information, if
at all, during designated time periods.
i5 Wireless device 102 may consist of a single unit, such as a data
communication device, a cellular telephone, a multiple-function communication
device with data and voice communication capabilities, a personal digital
assistant (FDA) enabled for wireless communication, or a computer incorporating
an internal modem. Alternatively, wireless device 102 may be a multiple-module
20 unit comprising a plurality of separate components, including but in no way
limited to a computer or other device connected to a wireless modem. In
particular, for example, in the wireless device block diagram of FIG. 1, RE

transceiver circuitry 108 and antenna 110 may be implemented as a radioc modem
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an internal nodem Alternatively, wireless device 102 may be a

mul tiple-nodule 20 unit conprising a plurality of separate conponents,
including but in no way limted to a conputer or other device connected to
a wreless nodem In particular, for exanple, in the wireless device bl ock
di agram of Rv@eoolp73Rfs transceiver circuitry 108 and antmnmaadddomnmy be

i npl emented as a radio nodem 7 WO 2004/073338 PCT/ CA 2003/000210 unit
that may be in rted into a ort on a | p comnput er in this c se, the

| aptop  contpii B2t R RE PRRIFSTHS AR PRFERR ?31%@10%%%6& Ipythis e B PR
auxiliary Us 116, and controller 106 enbodied as the conputer’'s CPU. It
is al so contoempitax sepuld Haclude sosput 12, dreybrhst 1Ehuingnemmone ruribiar ULy
capabl e of wireless 5 comunication may be adapted to connect to and

ef f ecti vel ylias stwireottosilardl0s @fnbolifed faiheceiaitetd CBUL tIE i di@8candmphitehna 110
of a single-unit device such as one of those descrlbed above. Such. a

wrel ess det\lﬁbPea c %{Iﬁi‘ BAVEHR: n@@ﬁgﬁ@[ﬁ' a8 alorndd %H?&Bl@t b@nm&%less
described later in relation to wr ss device 202 of FIG 2. Wreless

devi ce 1502 %pelg“leutuecgtlgn ng%i B(_§ SCI‘ Iiléecrgmec g[ Ila%‘%l % glvglly 1|’¥[bn tl\gﬁ] h Is

connectéd t9 0 nsérte N W T e evic rface
SIM 140 i s one type of . a conventlonal "smart card" used to |dent|fy n end

user (or SUbEFERFBEEY cruiliyy KBeed Adnmee W asiesle 6“‘&64%’6‘?%{1‘1‘39@‘3 ©Re Cdevi ce,
anong other things. Wthout SIM 140, the wireless device is not fully
oper at i onalthbgr descofredipibont.i Grch Iarwu'ghsme*eilceé.QZ metynbake d0doreByartinglerti ng
SIM 140 into wireless 15 device 102, an end user can have access to any and
all of hi sllh@lelﬁeubtaﬁbnb@des@f@bdliﬂ@ﬁm deMtionde fvitdedsdRRdel202 bherisubscri ber,

SIM 140 contains sone user paraneters such as an International Mbile
Subscriber | dentit¥eld MBlike 10 operates using a Subscriber Identity Module (SIM)
10 which is connected to or inserted in wireless device 102 at a SIM interface 142.
SIM 140 is one type of a conventional “smart card” used to identify an end user
{or subscriber) of wireless device 102 and to personalize the device, among other
things. Without SIM 140, the wireless device is not fully operational for
communication through wireless network 104. By inserting SIM 140 into wireless
15 device 102, an end user can have access to any and all of his/her subscribed
services, In order to identify the subscriber, SIM 140 contains some user
parameters such as an International Mobile Subscriber Identity (IMSI). In
addition, SIM 140 is typically protected by a four-digit Personal Identification
Number (PIN) which is stored therein and known drﬁy by the end user. An
20  advantage of using SIM 140 is that end users are not necessarily bound by any
single physical wireless device. Typically, the only element that personalizes a
wireless device terminal is a SIM card. Therefore, the user can access subscribed
services using any wireless device equipped to operate with the user’s SIM.
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addition, SIM 1.40 is typically protected by a four-digit Personal

| dentification Nunber (PIN) which is stored therein and known only by the
end user. An 20 advantage of using SIM 140 is that end users are not
necessarily bound by any single physical wreless device. Typically, the
only el enentWehat/opestsonal i zes a w rel ess device term natT/¢A08/@2w car d.
Therefore, the user can access subscri bed services using any wrel ess

devi ce equi pped -0 ate w | SIM 8 2004/ 073 .

PCT/ CA2003/ 00021 &sﬁﬁl é%l er a@ﬁ Lf'ncl Ed%%ﬁ%rpra\/\ge&%%}m% df3 hefiBFYes or
storing informtion. gMI and its nt erfacing standards are well known. For
i nt erf aci ng™@RHIR: (féﬂlddltmw & elaRdyidsgrevgll kpeynadior upriagng
conventional SIM 140 has six (6) connections. A typical SIM 140 stores all
of the fol | #iihrigstindadr@tMoteviehavirg$M hiterfnet 48natoivebiibea Sk Hoer

I dentity (IMSI); (2) an individual subscriber's authentication key (Ki);

(3) a ci phesixrig) doeinegensl A irgical IRT 140R1EARN of thavidibwihg iAREMERANER (1)
generates a 64-bit key (Kc); (4) an authentication aI gorithm (A3) -- with

Ki and RﬁNDaﬂl IIntgﬁQ@iroﬁE?Md%ﬂé %ul%éub%% g?&ﬂutg? 21 2) RF:Q wdigeﬁ)sugs&ﬁﬁﬁ s PI'N

code (1 & 2); (6) K code ( erred to as t

?\le ’s\l) ageg " gdt lﬁf @{)lca(%ll%ﬂ Pkg yeﬁﬁlgg?)k%égp%F egsgelslg%r\/fnf 24 a‘g‘ﬂé ?‘gé)\élgﬁ‘(‘ﬁg %VB nal

user informatign for the wireless _devi ce as wel |, |ncI udi ng dat ebook (or
cal endar) |M%W?dh8%a1€é@e%biééﬁ (KF)nK‘Br%wfbﬁntm@m@pﬁﬁ@eﬂm (43e of

the information stored on SIM1.40 (e.g address book information and SMS
messages) i withniit ared RANBGeigeeelates W\E3‘~bﬂt sipsielSespuisedSRBD),06E R user BINSS
network 1.04 through its RF transceiver circuitry 108, or received from
the end usetodenl @ugN (KeyPORI@dd 18 & 2) (this is also referred to as the SPINY; (7) a user
10 phone book; (8) stored Short Message Service (SMS) messages; and (9) a preferred
network Iist. SIM 140 may store additional user information for the wireless
device as well, including datebook (or calendar) information and recent call
information. As apparent, some of the information stored on SIM 140 {e.g.
address book information and SMS messages) is initially received at wireless
I5 device 102 over wireless network 104 through its RF fransceiver circuitry 108, or
received from the end user through keyboart;i 114.
Some information stored on SIM 140 (e.g. address book and SMS messages)
may be retrieved and visually displayed on display 112. Wireless device 102 has
one or more software applications which are executed by controller 144 to
20 facilitate the information stored on SIM 140 to be disp'la};ed on. display 112.
Controller 144 and SIM interface 142 have data and control lines 144 coupled
therebetween to facilitate the transfer of the information between controller 144

and SIM interface 142 so that it may be visually displayed. An end user enters
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Some information stored on SIM 140 (e.g. address book and. SMS nessages)
may be retrieved and visually displayed on display 112. Wrel ess device 102
has one or nore software applications which are executed by controller 144
to 20 facilitate the information stored on SIM 140 to be di splayed on

di splay 112.wWoQ@pnanrsd er 144 and SIMinterface 142 have maresamdoeant rol

| i nes 144 coupled therebetween to facilitate the transfer of the

i nformation between, co troII r nd SIM.nterface 142 so that it, may be
Vi sual Ty dSE Apes SRR TOeR b 18 G DB o F P55 P EAB Y0 3000510
user input signals at keyboard 114, for exanple, and in response,

control | er congolscdM insEeas M3 ane e B0 wpresriayesig ?&ﬁ@ff{lf&ﬁql’efqil@ﬁélai’he
information for display. The end user may al so enter user input signals at

keyboard 1lhe chdrusexamylaso antds usdrinpespmndest leghbanl 11 fas4ampit, potls SI M
interface 142 and SIM 140 to store 5 informati.on on SIM 140 for |ater

retrieval gpd.ovb &k NBonFbRdel 8P lcynirbBesIspfihafe @PPLLE BIMPNS0 axequied by
controller 106 incl'ude an application to retrieve and di spl ay address book

| nf or mati on 1aﬁgn o et 4¢ 90 1@@9 é%e?%pmolc%te'wglggi;t ?’ref'éﬁ%'i ¥ Y€ @fm’af@ spl ay

SVS nesSagé SF et on st or ed tion "M 14 i ncl udes
i nformation and files for Enhance@ C@ rat 10 Na d.St I’tl n? EO\IS EONS
requires t RRPLERLOTE | 9 geutgd 3y GPREOWT Uls PP Wir‘%tf PP R fdes a

| ist of address pointers corresponding to conbl nati ons of Mbobile Country
Code (MCC) disytyi laddnest virak Golgameipie)storaddon Gk ildh ardaan epaécatiopaly . The
address pointers are used to |ocate network nanmes or identifiers stored in
a list in theicseanddidpldieSMEMNSshge théanddtivedtoned drdbiMekéhpl e, 3GPP 51. 001
15 Specifications of the SIMME Interface R4 (v4.2.0 or later).
In addition, SIM 140 includes information and files for Enhanced Operator
10 Named String (EONS). EONS requires that two files be stored on SIM 140. The
first file includes a list of address pointers corresponding to combinations of
Mobile Country Code (MCC), Mobile Network Code (MNC), and Location Arca
Code (LAC). The address pointers are used to locate network names or identifiers
stored in a list in the second file. EONS is described in, for example, 3GPP 51.001
15 Specifications of the SIM-ME Interface R4 (v4.2.0 or later).
Wireless device 102 communicates in and through wireless communication
network 104, In the embodiment of FIG. 1, wireless network 104 is a Global
Systems for Mobile (GSM) and General Packet Radio Service (GPRS) network.
Wireless network 104 includes a base station 120 with an associated antenna
20  tower 118, a Mobile Switching Center (MSC) 122, a Home Location Register (HLR)
132, a Serving General Packet Radio Service (GPRS) Support Node (SGSN) 126,
and a Gateway GPRS Support Node (GGSN) 128. MSC 122 is coupled to base

station 120 and to a landline network, such as a Public Switched Telephone
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Wrel ess device 102 comruni cates in and through wrel ess conmunication
network 104. In the enbodinent of FIG 1, wireless network 104 is a d obal
Systens for Mbile (GSM and General Packet Radi o Service (GPRS) networKk.
Wreless network 104 includes a base station 120 with an associ ated antenna
20 tower 1. 18p2ev+Mobdbd € Switching Center (MSC) 122, a HoreEr/tomedioono

Regi ster (HLR) 132, a Serving Ceneral Packet Radio Service (GPRS) Support

Node ( SGSN) 6, RS Su rt Node 128. is
coupl ed to b0 NG 1 o S TR o |fPﬁ>@6%%&§ﬁ{z\8 S SO B o
Swi tched Tel ephone 10 WO 2004/ 073338 PCT/ CA2003/ 000210 Network (PSTN)
124. SGSN 1phighsiscisupiradorplashiiea srdtliconr prvatardnte ety 138 (suchrischei s in
turn coupled to a public or private data network 130 (such as the

I nternet). Hit&EZY2 HIR t&liplcedpled tVBMGEA 222, SSSENL2R nd a1GEBMNEEIN 128. Base
station 120, including its associated controller and antenna tower 11.8, 5

provi des wirel eS§qs@%tM%k12©0ﬂ@mﬁﬁ 119hsRcRBEd ESGHEdiler GAMGHRGEAbRAr FO8TTON Y
referred to as a "cell". Base statlon 1.20 transmts conmmuni cation S|gnals

to and g ecﬁio‘(z?&ebcﬁﬁl‘éib‘ég'f%%gbqgc&&” L Sof b %g{'cuﬁL ec%%rx%% 'qc’fgo CMI’ISll%Iﬂ Its

cell via antenna ase s atlon perforns suc

functions as m) | at i on d ossi bl y_encodi ng and/ or en¢ n of signals
to be transtA®¥ed ¢ 8 ?héali]\'n @?@sgéati‘?ﬁ 4k frapstp Sé%’t’f‘&?‘ﬂ&?ﬁ,i@r\/\ﬁgjﬁa DY f‘f‘%ul ar,

usual | y predeterm ned, commrunication protocols and paraneters, under
control of faceivespenplresatioBaignals Aorominkes delires a\rlﬂynd*em@dmlaﬂe@mnd
possi bly decodes and decrypts, if necessary, any comunication signals
recei ved frowaenrllel Base seniee20lfGnulihpérfiis aehlfuncii@smsnhoatlhtion prndt ocol s
and paraneters may vary between different networks.
possibly encoding and/or encryption of signals to be transmitted to the wireless
10 device in accordance with particular, usually predetermined, communication
protocols and parameters, under control of its controller. Base station 120
similarly demodulates and possibly decodes and decrypts, if necessary, any
communication signals received from wireless device 102 within its cell
Communication protocols and parameters may vary between different networks.
15 For example, one network may employ a different modulation scheme and
operate at different frequencies than other networks.

The wireless link shown in communication system 100 of FIG. 1 represents
one or more different channels, typically different radio frequency (RF) channels,
and associated protocols used between wireless network 104 and wireless device

20 102, Those skilled in art will appreciate that a wireless network in actual practice

may include hundreds of cells, each served by a distinct base station 120 and

transceiver, depending upon desired overall expanse of network coverage. All
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15 For exanple, one network may enploy a different nodul ati on schene and
operate at different frequencies than other networks. The wireless |ink
shown in comunication system1.00 of FIG 1 represents one or nore
different channels, typically different radio frequency (RF) channels, and
associ at ed pyvotaeeebsiused bet ween wirel ess network 104 amch/eamel@eso devi ce
20 102. Those skilled in art will appreciate that a wireless network in
actual practice nay i ncl ude hundreds, of cells, each erve i, stinct
base stati offSESER %Oﬂt“roé]ﬁ‘s‘icaé] esﬁeéﬁ’é‘ﬁd?%l’ﬁﬁﬁw‘?& Pegu BBjérsé{YIFCh&s(panse
of network coverage. 1.1 WD 2004/ 073338 PCT/ CA2003/ 000210 base
station contrbiduders (aﬂtﬁhl@m wnirilehby mayltipte swoeds tadrdlersrul tipl e switches
and routers (not shown), controlled by nmultiple network controllers. For

all wireless de\iﬁcﬁa'llwikglasgcﬁg»ii@tsemdeg\istehecammmﬂwmbepaﬁamr, pReEnarament
data (such as wireless device 102 user's profile) as well as tenporary data

(such as Siuhi&ldess \G@Mbé%ede%m%%z%@éf’ ;&tofﬂ&(%étw&ﬁ% tahfo? Igrd%ﬂa {schlaR 132.
In case of a voice call to wirel ess 02, HLR 132 gqueried to

determne LigcRU Kent. iggfcu&@nﬁocat%l ShEFHR 4102, OB Prokgoat on

Regi st er IS responsi ation areas and
storesthedta of thoevmre 1%dewcesthat are rrent inits_ area

r esponsi BHPtAAreleH Vﬂci‘?cflioao{gﬁ dat tsIEFieche dr%‘?rﬁﬁﬁ% ecfé“ﬁlf 12LER fevi ce
data t hat have been transmtted fromH.R 132 to the VLR for faster access.
However, theirvlers devivstZl. 2V ity LdcaonSeigipteraYd-Ra w6 MST §2ails gapansibleuch as
tenporary identifications. Optionally, the VLR of MSC 122 can be enhanced
for nore effbiaiggbtip @@ iqadbnatdasandfstdEPRheadla 00 fhdSPRErd essvd cotxses alnat are

functionality (e.g. paging for circuit-switched calls which. can be
performed MRfifently in its area of responsibility. This includes parts of the permanent
10 wireless device data that have been transmitted from HLR 132 to the VLR for
faster access. However, the VLR of MSC 122 may also assign and store local data,
such as temporary identifications. Optionally, the VLR of MSC 122 can be
enhanced for more efficient co-ordination of GPRS and non-GPRS services and
functionality (e.g. paging for circuit-switched calls which. can be performed more
15  efficiently via SGSN 126, and combined GPRS and non-GPRS location updates).
Being part of the GPRS network, Serving GPRS Support Node (SGSN) 126
is at the same hierarchical level as MSC 122 and keeps track of the individual
locations of wireless devices. SGSN 126 also performs security functions and
access control. Gateway GPRS Support Node (GGSN) 128 provides intexworking
20 with external packet-switched networks and is connected with SGSNs (such as
SGSN 126) via an 1P-based GPRS backbone network. SGSN 126 performs

authentication and cipher setting procedures based on the same algorithms, keys,

and criteria as in existing GSM. In conventional operation, cell selection may be
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15 efficiently via SGSN 126, and conbi ned GPRS and non- GPRS | ocati on
updates). Being part of the GPRS network, Serving GPRS Support Node (SGSN)
126 is at the same hierarchical |evel as MSC 122 and keeps track of the

i ndi vidual |ocations of wireless devices. SGSN 126 al so perfornms security
functions ando 2acoBs® control. Gateway GPRS Support Noder((r@&3SMN)3ob280
provides interworking 20 with external packet-sw tched networks and is

connected with SGSNs (such as. SGSN 126) .via_an. | P-based ., backbone

ot wor k. SRR H POPHEU L MErIs AR R (et Se 0Pt 1 AG DLt e
based on the sanme algorithnms, keys, and criteria as in existing GSM In.
convent i onatvirelses dgvieml02cielsblesle] pasticelar ael) Yareless dppice OGP TRGireless

PCT/ CA2003/ 000210 performed autononously by wi rel ess device 102 or by base
station 120ndiwsthk 404 mign inrdseleeisandeiviraell 2 bapseicelld, laopar 44 suwbatingel | .
Wrel ess device 102 informs wreless network 104 when it resel ects another
cell or groyp,of cells, known as a routing area. 5 In order to access GPRS
services, wireless device 102 first nakes its presence known to wrel ess

networ k 104 by per {or1 A0, WAL dshckOQYY.ES 7, TS ol iBe oy Thiis:-oper ati on

establishes a | ogical |in et ween W relé&ss device *f26" and
makes w rel ess deyice 102 available to receive, for exanple, pa i a
SGSN, ot | fHEHERBHEOBR PHEBHETHG-EPRE: T PEHOMMR A 0B B0 Er A6 BPRS. | n
order to send and receive GPRS data, wireless device 102 assists in
activating theclyacRéis dptration ¢steblishdsan ldgicabdintksbetweas eviralpsssdeyies abz on
makes w reless device 102 known to GGSN 128; interworking wth external
data networkiSSGEN tiiesebidakes eorElRBGRyIdSER datlablery feeecive doskramptt,
transparently
pages via SGSN, notifications of incoming GPRS data, or SMS messages over
10 GPRS., In order to send and receive GPRS data, wireless device 102 assists in
activating the packet data address that it wants to use. This operation makes
wireless device 102 known to GGSN 128; interworking with external data
networks can thereafter commence. User data may be transferred transparently
between wireless device 102 and the external data networks using, for example,
15 . encapsulation and tunneling. Data packets are equipped with GPRS-specific
protocol information and transferred between wireless device 102 and GGSN 128.

As apparent from the above, the wireless network includes fixed network
components including RF {ransceivers, amplifiers, base station confrollers,
network servers, and servers connected to network. Those skilled in art will

20 appreciate that a wireless network may be connected to other systems, possibly
including other networks, not explicitly shown in FIG. 1. A network will
normally be transmitting at very least some sort of paging and system

information on an ongoing basis, even if there is no actual packet data exchanged.
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between w rel ess device 1.02 and the external data networks using, for
exanpl e, 15 encapsul ation and tunneling. Data packets are equipped with
GPRS-specific protocol information and transferred between wirel ess device
102 and GGSN 128. As apparent fromthe above, the wireless network

i ncl udes fi xed:22mwenwoisk conponents including RF transcei EImsCA2aespleziié er s,
base station controllers, network servers, and servers connected to

network. Those skilled in art will . 20 appreciate that W rel ess network
may be conngikﬁﬂﬁiHKb?ﬁ@FmngP@WEfﬁﬁﬁégfﬁf miﬁ&#ﬁ&@ﬁﬁfﬂfﬁ@¥£§8$§§?%‘2 not
explicitly showmn in FIG 1. A network will nornmally be transmtting at
very | east 1§@rbinsesriminppehsaitug abiig vipelesnink nf or mat i on on an ongoi ng basi s,
even if there is no actual packet data exchanged. 13 WD 2004/073338

PCT/ CA2003/ 0002 T0G. Alid halegtiletiidoddetliimprinadnspsfaral wirdsss pantrsynithiése parts
all work together to result in certain behaviours at the wireless |ink.

FIG 2 is adelaihedvl-pgk @i RgPaMiOLrdeRbef 8Miedyi kehessnieaRIALGat | on
device 202. Wreless device 202 is preferably a two-way conmuni cation

devi 5 , e o A Cons, LE
mcl udi g SRR sRol ey o S5 R AP AT, oA BEe IR AR e
Dependi ng on th

g functionality ﬁ%ovided gy-wﬁreless de ice(ﬁgz, ii may be
referred t GPBAENGAR £OTHBYRSYiENY HeBihEE COFRUMRE fEeHageP P HBE | Ut dpe
tel ephone with data nessaging q&Eabilities, a wireless Internet appliance,
or a data donetimiadisit peevidedihye witelesh deoicer2WRi dhewy kerdprsfyiocpasidti ti es) .
Wrel ess device 202 nay be a nobile station, as it is in a preferred
enbodi nent .médayihged@is, devwrcevazOgags, enaliliad tblephomo-witdy detimmessagatg on, it
normal |y ‘
capabilities, a wireless Internet appliance, or a data communication device (with
10 or without telephony capabilities). Wireless device 202 may be a mobile station,
as it is in a preferred embodiment.
If wireless device 202 is enabled for two-way communication, it normally
incorporates a communication subsystem 211, which includes a receiver 212, a
transmitter 214, and associated components, such as one or more (preferably
15 embedded or internal) antenna elements 216 and 218, local oscillators (1.Os} 213,
and a processing module such as a digital signal processor (DSP} 220.
Communication subsystem 211 is analogous to RF transceiver circuitry 108 and
antenna 110 shown in FIG. 1. As will be apparent to those skilled in field of
communications, particular design of communication subsystem 211 depends on
20 the communication network in which wireless device 202 is intended to operate.
Network access requirements will also vary depending upon ftype of
network utilized. In GPRS networks, for example, network access is associated

with a subscriber or user of wireless device 202. A GPRS device therefore requires
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i ncorporates a comuni cati on subsystem 211, which includes a receiver 212,
a transmtter 214, and associ ated conponents, such as one or nore
(preferably 15 enbedded or internal) antenna el enents 216 and 218, | ocal
oscillators (LGCs) 213, and a processing nmodul e such as a digital signal
processor (DB&PRoc2A%338 Communi cation subsystem 211 i s anat@yoOADF0oR-
transceiver circuitry 108 and antenna 110 shown in FIG 1. As will be

apparent to those.ski]led | el d of .conununicatiops,,.parficular design
oF P communi caPPgr bap Bl Mg shemer S RCEg e R s atuy Bard 6 HEbuFk On
which wireless device 202 is intended to operate. Network access .

requi r enent & WperrteAstha/gPRSqwswath niVitpon stigpe DM carsl Wér k @PRS deeige | n
GPRS networks, for exanple, network access is associated w th a subscriber
or user of will ebebs fdéyifaectRfdl. AocGRRS sevhewvdrhevefnueicadquifnmesiond if WO
2004/ 073338 PCT/ CA2003/ 000210 a Subscriber Identity Mdul e, comonly

referred t 0,28 may S MpeiaBled bab QrirdlEhs TedRE 200 QiKY BhMH1OR LAy Gakk$s agl wor k.
Wt hout such™a SI'M card 256, a GPRS device wll not be fully functional.

Local or. nop- : ?Hﬁri'. [ Hu{\ ' j ]FB%[ e, but
wrel es 55 de{\}}n%g%%ﬁ%fﬁﬁ ehﬁﬁgﬁﬁe %ﬂgéa{lroglg%gﬁ% {biet SQ%GSF ' I\)?g%bg%%%%%
functions involving co M cations over e network, SIM. 256 includes
hose f oat ulEe Hedeer ERUTIE BF SERBRY (6 THLGL 10 Prrtsal GOMar rkitsss
includes information and files for Enhanced Operator Named String (EONS).
As descri beipforamtionand fHenNSr HedaneesOppatortMempdl Saingh EE@NG} etis desc8bal 256.
The first file includes a |ist of address pointers corresponding to
conbi nat i ongrhér, MODT eqGountitay tWoddedi®: {ded)on WbbRie Net it kleGodededNC) |
and Location Area Code (LAC). The address pointers are used to locate
net wor k nangs $@rdueestdoduh@fScGi@pRdding & ddnMinhflons of Mobile Country Code
10 (MCC), Mobile Network Code (MNC), and Location Area Code (LAC). The
address pointers are used to locate network names or identifiers stored in a list in
the second file. EONS is described in, for example, 3GPP 51.001 Specifications of
the SIM-ME Interface R4 (v4.2.0 or later).
Wireless device 202 may send and receive communication signals over the
15 network after required network registration or activation procedures have been
completed. Signals received by anternma 216 through the network are input to
receiver 212, which may perform such common receiver functions as signal
amplification, frequency down conversion, filtering, channel selection, and like,
and in example shown in FIG. 2, analog-to-digital (A/D) conversion. A/D
20 conversion of a received signal allows more complex communication functions
such as demodulation and decoding to be performed in DSP 220. In a similar
manner, signals to be transmitted are processed, including modulation and

encoding, for example, by DSP 220. These DSP-processed signals are input to
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the second file. EONS is described in, for exanple, 3GPP 51.001
Specifications of the SIMME Interface R4 (v4.2.0 or later). Wreless

devi ce 202 may send and receive conmuni cation signals over the 15 network
after required network registration or activation procedures have been
conpl eted. Swvgnakg7aecei ved by antenna 216 through the netmoskozme ¢ nput to
receiver 212, which may perform such conmon receiver functions as signal

anplification, fr, ncy do onversiqn, filtering, channel selection, and
ke, and Prnei R A B EERR08 (ke S U G RuTY ARG S on.
A/'D 20 conversion of a received_signal allows nore conplex conmunication
functions ddllerings aaundyation | o aldndeisgdh ngvero euperiteior dndtyodsPir20. | n
a simlar manner, signals to be transmtted are processed, including

modul ati on angnner@iédi P 220 mwxtaoplye prdaysdaSRo22Qunithése HSkxIprboaesked
signals are input to 15 WD 2004/073338 PCT/ CA2003/ 000210 transmtter 214

for digital pt@ianpdeGedd¥ NantORY L RR cohti 810 URTICkatHH1E 0¥ §aSisCibplied to
filtering, anplification and transm ssion over commini cation network via

t 18 : i catiop, si Ut
P ovi des 1 ot PRLEroReR g YnleOHrareh: ST THRLARILL 72 LT LE ncBbl B2

applied to 5 communication signals, in receiver 212 and trapsni 214 may
Do adapt | very LBH T O LG AP G g R POHaL P8O GHITe CBREPBT S Gor7H ik
inpl emented in DSP 220. Wrel ess device 202 includes a mcroprocessor 238
(which is one i npliwsisat devien 42 copldes | @rmigepuicessos, 23§ which somreol s
overall operation of wreless device 202. Comruni cation functions,
i ncl udi ng atmpleashtxdahacfachisdiee €06 I MOMumltat consolsanergepperated dfthr ough
conmuni cati on subsystem 211. :
wireless device 202. Communication functions, including at least data and voice
10 communications, are performed through communication subsystem 211
Microprocessor 238 also interacts with additional device subsystems such as a
display 222, a non-volatile memory 224, a random access memory (RAM) 226,
auxiliary input/ Output (1/O) subsystems 228, a serial port 230, a keyboard 232, a
speaker 234, a microphone 236, a short-range communications subsystem 240, and
15 other device subsystems generally designated at 242. Data and control lines 260
extend between SIM interface 254 and microprocessor 238 for communicating
data therebetween and for control. Some of the subsystems shown in FIG. 2
perform communication-related functions, whereas other subsystems may
provide “resident” or on-device functions. Notably, some subsystems, such as
20  keyboard 232 and display 222, for example, may be used for both communication-
related functions, such as entering a text message for transmission over a

communication network, and device-resident functions such as a calculator or

task list. Operating system software used by microprocessor 238 is preferably
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M croprocessor 238 also interacts with additional device subsystens such as
a display 222, a non-volatile nenory 224, a random access nenory (RAM

226, auxiliary input/output (1/0O subsystens 228, a serial port 230, a
keyboard 232, a speaker 234, a mcrophone 236, a short-range

communi cat i ong 2@ubmyst em 240, and 15 ot her devi ce subsysgeEnssgenesad | y

desi gnated at 242. Data and control lines 260 extend between SIMinterface
254 and m croprocessor 238 for conmunicatin dat a t herebetween and for
control . Ssreedoin & persiutrsysorerasics ke whe hnnmogatﬂq masey offh which may, for

communi cation-rel ated functions, whereas other subsystens may provide
"resi dent " oimSIR; SkeY g fdReh Y orisitteNp badKey-us RAB subisybirehmagselements 20
keyboard 232 and di splay 222, for exanple, may be used for both

comuni cat §4hs, §5hat FlulUeLHRNBprUAD 185 BDLBEINGstybaN, dpRssagRyiar

transmn ssi on over communi cation network, and devi ce-resident functions

such as a calculator or task Jist. eratir t ; y

m cr opr oc eSRBHCAH8RS 0L FaF téfﬂg‘?lg%‘%’ {ravy Pé’éﬁzl?’ (]JWCE }r %&%%ll‘! %SE%ZC?O
stored in a persistent store such as the non-volatile nmenory 224, which
may, fof ek 826.pe a flash menory, a battery backed-up RAM or sinilar
storage elenent. Those skilled in the art will appreciate that the
operating syst eNiicropasifsoc 888/ oe adipbn cat i idhsopesrtipgar PStehe FESHONMRy be
tenporarily |l oaded into a volatile store such 5 as RAM 226. M croprocessor

238, in adg'téf&%i;} ehdll& ORen@hi BYssyshemfpinativansy wiptlefsedatite2&nabl es
execution of software applications on wireless device 202. A predeterm ned

set of applpire(%%&érﬁﬁﬁe&mgecfho? Q{]ﬁﬂ’lﬁhti%i&lﬂﬁv 68 OP a8 MTice bpstaidng at
| east dat a*and Vvol ce communi cation applications (such as a network
including at least data and voice communication applications (such as a network
10 re-establishment scheme), will normally be installed on wireless device 202
during its manufacture. A preferred application that may be loaded onto wireless
device 202 may be a personal information manager (PIM) application having the
ability to organize and manage data i-tems relating to user such as, but not limited
to, e-mail, calendar events, voice mails, appointments, and task items. Naturally,
15  onpe or more memory stores are available on wireless device 202 and SIM 256 to
facilitate storage of PIM data items and other information.

The PIM application preferably has the ability to send and receive data
jtems via the wireless network. In a preferred embodiment, PIM data items are
seamlessly integrated, synchronized, and updated via the wireless network, with

20 the wircless device user’s corresponding data items stored and/ or associated with
a host computer system thereby creating a mirrored host computer on wireless
device 202 with respect to such items. This is especially advantageous where the
host computer system is the wireless device user’s office computer system.
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10 re-establishment schene), will normally be installed on wrel ess device
202 during its manufacture. A preferred application that nmay be | oaded
onto wireless device 202 may be a personal infornmation nmanager (PIM
application having the ability to organize and manage data itens relating
to user suchwasggoibutisnot linmted to, e-mail, cal endar emantgpomoige mails,
appoi ntnents, and task itens. Naturally, 15 one or nore nenory stores are
avai l abl e on w reless device 202 and SIM 256 to facilifate storage of PIM
data itens AfGUEPALADPHFRALEN AoPhEe B e Boc wivelRss sredrer 4B uRnghc he
ability to send and receive data itens via the wireless network. In a
preferred emodilent RXlidat d/Ct enbsyaten $88n ssigl ypomt @g¢ atsbdrt-range
synchroni zed, and updated via the wireless network, with 20 the wireless
devi ce userédnnonicetipandiubgydahazi(, ess adlyobethransittle asbomtaheddm hd a
host conputer systemthereby creating a mrrored host conputer on wreless

device 202 ibhed £¢ked & R iZ%%IB%re}_é}Eﬁlyi fheeshechakiley 1@91‘@8}2?9%95

where the host conputer systemis the wreless device user's ice

conput er. system 7 W0 2004/ 0733 PGT/ CA2003/000210_ . Addi ti.ong .

app | cat orS RS0 B ROACR ottt va D) BRSOy i B IR GO “HE wor k.
an auxiliary 1/0O subsystem 228, serjal port 230, short-range

communi cat i 'BFEIgEHEG StatHoaty of wasleshimere 207 pad Ay ephared ognd
installed by a user in RAM 226 or preferably the non-volatile nenory 224
for 5 execuldvine fluyctidiny, cprocessdion2@teShanctionexdibbdtht Woi exappld eeturen
installation increases the functionality of w rel ess device 202 and may

provi de enhanegdnAtiosl@pphietiondeldyonsblCaaniic abinarchatgohd aatbiens, or
bot h. For exanpl e, secure conmunication applications may enable el ectronic

commer ce f unef ARG HablBEns to be performed using wireless device 202.

10 In a data comumunication mode, a received signal such as a text message or
web page download is prbcessed by communication subsystem 211 and input to
microprocessor 238. Microprocessor 238 preferably further processes the signal
for output to display 222 or alternatively to auxiliary I/O device 228. A user of
wireless device 202 may also compose data items, such as e-mail messages or

15 short message service (SMS) messages, for example, using keyboard 232 in
conjunction with display 222 and possibly auxiliary I/0 device 228. Keyboard
232 is preferably a complete alphanumeric keyboard and/or telephone-type
keypad. These composed items may be transmitted over a communication
network through communication subsystem 211.

20 For voice communications, the overall operation of wireless device 202 is
substantially similar, except that the received signals would be output to speaker
234 and signals for transmission would be generated by microphone 236.
Alternative voice or audio 1/O subsystems, such as a voice message recording
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such financial transactions to be performed using wrel ess device 202. 10
In a data conunm cation node, a received signal such as a text nessage or
web page downl oad is processed by comuni cati on subsystem 211 and input to
m croprocessor 238. M croprocessor 238 preferably further processes the
signal for woatpunizes di splay 222 or alternatively to auxiitdemysided@ devi ce
228. A user of wreless device 202 may al so conpose data itens, such as

e-mai | nmessages or 15 short nessage service (S .nessages, faqr exanpl e,
oo Keybodla 993, Fity Lo ParEP IR URS i Sesyi9ns A Sabetdll ySKamFI Cary
|/ O device 228. Keyboard 232 is preferably a conplete al phanuneric
keyboar d amdidie sigsiadshidpret isypreferildy prdomphidysl pympoe dhiqughsspealeheds,
transmtted over a conmuni cation network through conmuni cati on subsystem
211. 20 Fordivplage22 anagunisc deiugnd to phevidy andhdicaper af tlenidehtim ofed edBnglevi ce
202 is substantially simlar, except that the received signals wuld be

output to S%ﬁgk,%[umt?zgﬁ ANy §icd Al Soif hel KBNS NBISIPleNOMoSmBRogenesahed by
m crophone 236. Alternative voice or audio |I/O subsystens, such as a voice

nmessage gecggalgg (1ol 18 WO 2004/ 073338 PCTI CA2003/ 000210 subsystem may al so
be i npl ement 6d fon wi rel ess device 202. Alt hough voi ce or audio signal
output is preferably acco I,isgfd pri mri‘ll%/éthrou peaker 234 ispla

: . 1 : 4! 3 SrSOn d'dl'"i ay
222 may al so be G58HPPE Fbi 85ah 1§ AarRally dRpdimened BehFerserat Uil | i ng
party, duration of a voice call, or other voice call related information,
as sone 5 axiatnpt dBD/Sdypalcopontniz@don derics fop whichaotymahiopizatighewithted in a
personal digital assistant (PDA)-type comruni cation device for which
synchroni zatse®B deslttbp @omputer is a desirable, albeit optional, component. Serial port 230
enables a user to set preferences through an external device or software
10 application and extends the capabilities of wireless device 202 by providing for
information or software downloads to wireless device 202 other than through a
wireless communication network. The alternate download path may, for
example, be used to load an encryption key onto wireless device 202 through a
direct and thus reliable and trusted connection to thereby provide secure device
15 communication.
Short-range communications subsystem 240 of FIG. 2 is an additional
optional component which provides for communication between wireless device
202 and different systems or devices, which need not necessarily be similar
devices. For example, subsystem 240 may include an infrared device and
20  associated circuits and components, a Bluetooth™ communication module, or an
802.11 communication module to provide for communication with similarly-
enabled systems and devices. Bluetooth™ is a registered trademark of Bluetooth

SIG, Inc. Those skilled in the art will appreciate that “Bluetooth” and “802.11"
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user's desktop conputer is a desirable, albeit optional, conponent. Seri al
port 230 enables a user to set preferences through an external device or
software 10 application and extends the capabilities of wireless device 202
by providing for information or software downl oads to w rel ess device 202
ot her than tWpcugh7®38 wi rel ess comuni cati on networ k. TheCECAB®IEdEO

downl oad path may, for exanple, be used to |oad an encryption key onto

wirel ess device 202 through a  direct_and thus reliaple a trusted

connect i on ﬁﬁntHbﬁ%ﬁyoéﬁBﬁﬂﬁﬁﬁg%ﬁuF@m&§W?égnnlgmt H?cﬁ?ﬂ%ﬁ#ﬂgﬂo@Tirange
conmmuni cations subsystem 240 of FIG 2 is an additional optional conponent
whi ch providegrénes Eogmenisc AEEBh tebtimgety wiirad¢sssperdendl carea 2@rwarld aid f er ent
systens or devices, which need not necessarily be simlar devices. For

exanpl e, supiybbelcd4RenBmytniorks, uetpeardvdinf rared devi ce and 20 associ ated
circuits and conponents, a Bl uetoothrM comruni cati on nodule, or an 802.11

comuni cati on MgHERsd QeRECYIXQ:d Bl &RETURLES ir@é]?fa‘(@egghéﬂ 49 that hdkeripdrabl ed
systens and devices. BluetoothTMis a registered tradenmark of Bl uetooth

SIG Inc Thos gﬁllgg%i he art. W || appreci. Xz pBlyetoat hy and
"aob. 11718 WpBb0s) B4 oResitlinbsroBoBhle Aifiurifls bpuhy St
speci fications, available fromthe Institgte oI | ectrical and E!?cgronics
Engi neers (1AHEE) Prowfat FRETCH MRl B5EOpel dBhall A SIRBIRS Al r el ess
| ocal area networks, respectively. Wreless device 202 also includes a
battery i ntaavicc20 suchttesbathey idéeback hagvidesi for ree hachamicalorRl @ectrjcaf or
recei ving one or nore rechargeable batteries. Such a battery provides
el ectrical dqewetidnofordst Thd baedrydhterRbe st doupddd B & eeftlatpr iwhivh refidsies

power to all of the circuitry.

10 FIG. 3 shows a particular system structure for communicating with a
wireless communication device. In particular, FIG. 3 shows basic components of
an IP-based wireless data network, such as a GPRS network. A wireless device
100 communicates with a wireless packet data network 145, and may also be
capable of communicating with a wireless voice network (not shown). The voice

15 network may be associated with IP-based wireless network 145 similar to, for
example, GSM and GPRS networks, or alternatively may be a completely separate
network. The GPRS IP-based data network is unique in that it is effectively an
overlay on the GSM voice network. As such, GPRS components either extend
existing GSM components, such as base stations 320, or rely on additional

20 components, such as an advanced Gateway GPRS Service Node (GGSN) as a
network entry point 305.

As shown in FIG. 3, a gateway 140 may be coupled to an internal or

external address resolution component 335 and one or more network entry points
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device 202, and the battery interface provides for a nmechanical and

el ectrical connection for it. The battery interface is coupled to a

regul ator which regulates power to all of the circuitry. 10 FIG 3 shows a
particul ar system structure for comr.uucating with a wreless

conmmuni cat i owodemicesss I n particular, FIG 3 shows basic wonponenbs2ief an
| P-based wirel ess data network, such as a GPRS network. A wreless device
100 comuni cates with a wirel ess packet data network 145, and may alfso be
capabl e of FdmubleEarirpfthiars Eagirisiedsioyoiga vt %kawgﬁfé‘t IS HBWITE) O The
voi ce 15 network may be associated with | P-based wrel ess network 145
simlar to,infoomatiex anleetra@SMtaddtcGRRS lese tdevides] 00p thuaiugbr metwiovk | M5 gy be a
conpletely separate network. The GPRS | P-based data network is unique in

that it is effiRcld ¥ Videl®B neOVEIM RYNOIBIAITR SN CRIONStWIElKss dwiceuob, GPRS
conponents either extend existing GSM conponents, such as base stations

Ser: l Qs ’ ; guay GPRS
o edd o?%%%‘réaa'st@gﬂé WAIGRTRANENRDS, @ GGl A8nARARNARGAL A GBLRNRY |

Servi ce No network entry ‘poin shown 1n FIG a

gateway _140 may be coupl ed n internal, or . external address r tion
conponent 3"3‘@? Wq%%eél‘g’ﬁc%(ﬁog ﬁ%%ﬁjgb%gﬁflrvlﬁ%%’ﬁ%twoi ‘ W%%ﬁﬂﬁ%’gg

PCT/ CA2003/ 000210 305. Data packets are transmtted from gateway 140, ,
whi ch i's saddeessef arej tipisriBmod peranrntly: assigmetittach PoFtinias | eeleged e 100,
t hrough network 145 by setting up a wireless network tunnel 325 from

gat eway 14Q00 dowti ineleed sardeyreenitfily allboated der ahoasenerslied bdsis i ieltlss
tunnel 325, a unique network address is associated 5 with wrel ess device

100. I'n an ﬂr&e%ﬁ@%r%fr@ﬂe@sﬁéeﬂ@é W00 ko altRURVEhetWtB kWIS ess and for gateway

140 to determine this address 50 as to establish wireless tunnel 325.

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

1;5 resolution component 335 tha’c assists in address assignment and lookup between
gateways and wireless devices. In this example, address resolution component
335 is shown as a dynamic host configuration protocol (DHCF) as one method for
providing an address resolution mechanism.

A central internal component of wireless data network 345 is a network

20 router 315. Normally, network routers 315 are proprietary to the particular
network, but they could aIt'ernatively be constructed from standard commercially
available hardware. The purpose of network routers 315 is to centralize

thousands of base stations 320 normally implemented in a relatively large
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addresses are typically not permanently assigned to a particular wreless
device 100 but instead are dynamcally allocated on an as-needed basis. It
is thus preferable for wireless device 100 to acquire a network address
and for gateway 140 to determne this address so as to establish wireless
tunnel 325. WO 2Metvosk entry point 305 is general ly usedpdocirubddnmiex and
denul ti pl ex anobngst nmany gateways, corporate servers, and bul k connections

such as the_ Internet, for exanpple. There are nornall ery few of these
motwork ent PSSR  gtsial alBn g It Ggmir BT & RS PIGE
external ly available wireless network services. Network entry points 305
often use spwit P nitbsoran ngiuRks shas mes be unilEplechrp o eetwaderatiers 3a8si st s

i n address assi gnnment and | ookup between gateways and w rel ess devices. In

t hi s exanpl &yd agkes edsere @swk uté omstenpongdnie nddbrk soskendlHdua idyillancle host
configuration protocol (DHCP) as one nethod for providing an address

resol ution gReh@d Sictidng @Rt sahild Nt eXRal nQAPRNSAter Af15MViIElE8Ss daf@npet wor K
345 is a network 20 router 315. Nornmally, network routers 315 are

proprietary_to t i wor.k, but th : ively be
constr ucsfle dse’% {r?eol n%b? t %ﬁg}asr%“ %:%Ir;r%l? %Ig al C{yléangg 3?1%15%%%7% ;&? ’3"\?2? Eéfggﬁgeedplﬁr%%s e of
rs 315.is to centrali t housands of base stations_ 320

network routers : geentralize ! %@
nor mal |y i npFERehfePI TR SFEMioRaIigr 1aKigE 203 MREFassea fasaigons 320, as
PCT/ CA2003/ 000210 network into a central location for a |ong-haul
connect i on desckibed ahevawopiovéde ryirelpei Hnka06. wirplesodevives work sast Wéredespmy be
multiple tiers of network routers 315 and cases where there are nmaster and
sl ave net wodde¢igeolfi0ers 315, but in all such cases the functions are
simlar. Oten network router 315 will access a nane
Wireless network tunnels such as a wireless tunnel 325 are opened across
10 wireless network 345 in order to allocate necessary memory, routing, and address
resources to deliver IP packefs, In GIRS, such tunnels 325 are established as part
of what are referred to as “PDP contexts” (i.e. data sessions). To open wireless
tunnel 325, wireless device 100 uses a specific technique associated with wireless
network 345. The step of opening such a wireless tunnel 325 may require wireless
15  device 100 to indicate the domain, or network entry point 305 with which it
wishes to open wireless tunnel 325. In this example, the tunnel first reaches
network router 315 which uses name server 307 to determine which network
entry point 305 matches the domain provided. Multiple wireless tunnels can be
opened from one wireless device 100 for'redl.mdancy, or to access different
20 gateways and services on the network. Once the domain name is found, the
tunnel is then extended to network entry point 305 and necessary resources are
allocated at each of the nodes along the way. Network entry point 305 then uses

the address resolution (or DHCP 335) component to allocate an IP address for
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5 server 307, in this case shown as a dynam c nane server (DNS) 307 as used
inthe Internet, to | ook up destinations for routing data nessages. Base
stations 320, as described above, provide wireless links to wireless

devi ces such as wireless device 100. Wreless network tunnels such as a
wirel ess tunmehboid@ssar e opened across 10 wirel ess net wordi/Sdbosdanoos der to
all ocate necessary nenory, routing, and address resources to deliver IP

packets. In GPRS, such tunnels 325 are established gs part of wh are
referred twingiess pprce bt a¥hen apill’ addypgs Qa%g‘%"é“i %J:%?t.egﬁ QGB%?FS\AQV é‘:fﬂg@g
tunnel 325, wireless device 100 uses a specific technique associated with
wirel ess med wordnm@dibatedhe sitepapfldfpérongator van thien dice by wayderkfr®25 my
require wireless 15 device 1.00 to indicate the donmain, or network entry

poi nt 305 Wik YALE B Ikrelcdt 8688 1@, open wirel ess tunnel 325. In this
exanpl e, the tuhnel first reaches network router 315 which uses nane

server 307 10 GRLEILNENI £ BANORKLLOlEXILAIINE d0FetAE RAS vifttesdomal n

provi ded. Miltiple W ess opened from oné wirel ess device
100 for rggun_da}nc or to accgss \%Lf ferent . 20.gate I WhCces.on the
net wor k3 CHEE§ ﬁéggGﬂﬁ‘?lﬁg‘?'né? S ol 14 u‘?l% n%%%égk fl %grﬁ]gl%ﬂ ngc’;aé to
network entry point 305 and necessary resources are _ all ocat efd at each of
the nodes dbwngwirhlessiyinehNSRROFRT arfeFigipBrHed 36 SN REHY et - HOVEf§F ess
resolution (or DHCP 335) conponent to allocate an |IP address for 22 WD 20
0 3/0 7333p&iRCThGA2008/ 208216 rasbrmies bslddey itice wiodessviranckd?dl (Pr gdiress has
been allocated to wireless device 100 and communicated to gateway 140,
i nfor mat i opganThheMmikeedsoh e dedlisf thartlagatRnay addRst empdraligssesaderetice 100.
for wireless device 100 when wireless tunnel 325 was first opened. Once the IP
10 address is lost and wireless tunnel 325 is torn down, gateway 140 loses all ability
to initiate IP data packets to wireless device 100, whether over Transmission
Control Protocol (TCP) or over User Datagram Protocol (UDP).
In this application, an “IP-based wireless network” (one specific type of
wireless communication network) may include but is not limited to: (1) a Code
15  Division Multiple Access (CDMA) network; (2) a General Packet Radio Service
(GPRS) network for use in conjunction with Global System for Mobile
Communications (GSM) network; and (3) future third-generation (3G) networks
like Enhanced Data rates for GSM Evolution (EDGE) and Universal Mobile
Telecommunications System (UMTS). It is to be understood that although
20~ particular IP-based wireless networks have been described, the schemes of the
present application could be utilized in any suitable type of wireless network.
The infrastructure shown and described in relation to FIG. 3 may be

representative of each one of a number of different communication networks
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Wreless tunnel 325 typically has a limted life, depending on wreless 5
device's 100 coverage profile and activity. Wreless network 145 typically
tear down wireless tunnel 325 after a certain period of inactivity or
out-of -coverage period, in order to recapture resources held by this

W rel ess turweRo@2msssor other wusers. The main reason forCIHOARISI210
reclaimthe |IF address tenporarily reserved for wireless device 100 when

wirel ess tunnel 325 was, first o d, ce.the | P 10 address.is st _and

W rel oos t WHCh3E TS b AR g Dy SERS BEREPR BT TRV Of R C | at e
| P data packets to wirel ess device 100, whether over Transm ssion Control
Prot ocol ( TGPhwemicalier nesEprkpdt et Py Sroebelesubpyice, efhehinaragppiv@sci on,

an "l P-based wirel ess network™ (one specific type of wreless

comruni cat i gnmaastsidr&)ondyr eorahuwedéabiohs.i s not [imted to: (1) a Code 15
D visi-on Multiple Access (CDMA) network; (2) a Ceneral Packet -Radio Service

(GPRS) network fige; Ws€a iﬂﬁwféﬁé}jtlﬂﬁc&ésgﬁb%taﬁn@l%%f rp%@ird%ng fahudRidcBon
Communi cations (GSM network; and. (3) future third-generation (3G

(3G9
net wor k | nhanced. Dat tes.far v.ol. Ut i o EQ%}E nd i yersal
. Lt 5 . t T
Mobi | e SSLrel Jé%%m%’um (‘:’lglfcl olﬁlg : fé’t%elgn ?U%ITg}%.%MFt tlgésfgl{‘o %‘éc(hun er s}?’ooaﬁg}hat
al t hough 20 paf.ti ul ar |1 P-based wrel ess nlgéwor K Jzﬁegv been descrij bed, the
schemes of THBIOYSS &8 EARTSGHAN MUk FORPERUNE SRV AR Aserbs! 2By edDi'tiabPR type
of wireless network. The infrastructure shown and described in relation to
FIG 3 may lodflGsebbedtnt btdlates partisulanlyone oethwdempleyedbyd hpbilepmtion
communi cati on networks 23 WO 2004/ 1) 73338 PCT/ CA2003/ 000210 which are
provi ded anghahabpablee inm Wirlsarengrogicaidhi cetegilowithne gifzeh eserage
comuni cation networks is selected by the wireless device, either in an,
automati € area, The flowchart of FIG. 4 will be described in combination with wireless
10 device 202 of FIG. 2.
Initially, an end user of wireless device 202 uses keyboard 232 (or other
user interface device) of wireless device 202 to navigate through a menu of
features displayed on visual display 222. The end user finds and selects a
“manual network selection feature” provided by wireless device 202. Beginning
15  atastart block 402 of FIG. 4, in response to the end-user’s selection of the manual
network selection feature, wireless device 202 scans the coverage area to identify a
plurality of communication networks which are available to operate with wireless
device 202 (step 404). From each available network, wireless device 202 receives a
Mobile Country Code (MCC), a Mobile Network Code (MNC)}, and a Location
20 Area Code (LAC). Network identifiers for these comununication networks, which
are stored on SIM 256, arve retrieved in accordance with an Enhanced Operator
Named String (EONS) procedure (step 406). At least two of these network

identifiers may be the same or substantially identical, which may represent a
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or manual fashion, for conmmunications. FIG 4 is a flowhart for describing
a nethod of providing manual selection 5 of a communication network for a
nobil e station. Such a nmethod may be enployed in connection with
conponents shown and descri bed above in relation to FIGs. 1-3. FIG 4

rel ates partwoubmmnbiysst o a nmet hod enpl oyed by a nobil e stetT/0moosseinh
operates in a wireless cormunication network within a given coverage
area. The flowchart of FIG 4 will be described in conbjination tﬁ@%
wirel ess FOOReiRtive rgatonshigrpesvesn thetwe diffepentgomapghigaliion B?WWJQ%

devi ce 202 uses keyboard 232 (or other wuser interface dEVICengf Wi rel ess
devi ce 202rmﬁNndvk@mﬁﬁemeoM@mcwmnmmmmdbnIkﬁabdﬁesedhsphayémw vigialial

di splay 222. The end user finds and selects a "manual network sel ection

feature” proyigedi iy Wigpelyees? denpceod02MEam patibg IR dterd psbapts Bhock 402
of FIG 4, in response to'the end-user's selection of the manual network

sel ect | on Lsglaliey téf\'lnra?xh 7 HRYLGRP0A. $E30% LiROBYREARE area to i dentify

a plurali comuni ca on net wor are available to operate with

el e 192 (uER 1@0@%5@3‘5%@%@?@élwéﬁmﬁ.|e°R%%¥‘@a¥1§1“$%de

(MNC), and a Location 20 Area Code (LAC). Network identifiers for t&%ese
communi cat ilbwstrasedver Késplaging b plaredity phpevark idpnifiess S04 per #ieps fed e d
accordance with an Enhanced Operator Named String (EONS) procedure (step
406) . At | edsEFIG wo dh phesdanetheny kre foent4)f iawsrkeyediarhshoume iothe
substantially identical, which nmay represent a 24 WO 2004/ 073338

PCT/ CA2003/:Q0 dlsgg.gl%b Jf PXe, 5, latdiapsPRO SRR ABCH e “PROIDEReA BAL

communi cati on

2”, “PROVIDER WXY”, and “PROVIDER EFG”. Service provider ABC is
10 represented by the network identifier “PROVIDER ABC-1”. “PROVIDER ABC-2"
represents a network that is owned and operated separately from service provider
ABC, although a cooperative relationship exists between these two otherwise
different networks. As apparent, these first two network identifiers “"PROVIDER
ABC-1” and “PROVIDER ABC-2” are substantially identical. The other network
15  identifiers are different from each other. In a typical scenario, the subscriber will
incur the same standard charges whether PROVIDER ABC-1 or PROVIDER ABC-
2 is selected. A visually displayed cursor prompt 506 or other mechanism is used

to provide feedback to the subscriber on which network will be selected.
Referring back to the flowchart of FIG. 4, mobile station 202 receives a user
20 . input selection of a desired communication network through its user interface
(e.g. keyboard 232) (step 410). In respomse, mobile station 202 uses its
microprocessor 23§ and communication subsystem 211 to register with the
communication network corresponding to the selected network identifier (step

25



network identifiers for the comuni cati on networks are sinultaneously
visual ly displayed on display 222 (step 408). Mdbile station 202 then
pronpts the subscriber to nanually select a network through which to
operate. 5 Referring briefly nowto FIG 5, a visual display 502 of a
nmobi | e st at 1w 2084073364 ustrated as di spl aying a pluralitypof/cambimnio
identifiers 504 per steps 404 - 408 of FIG 4. In particular, there are
four (4) network identifiers shown in the _exanple displa 02 qf FIG 5,
i ncl udi ng "4BROVYPETRe alpton 202 nERORgriER: ARCOter Conlf’ﬁtt}ﬂrﬁg reqiy

" PROVI DER EFG Service provider ABCis 10 represented by the network

i denti fi er JpPRENIBERMAE- Kithit PROWRERAIABS K. r &jpradlyermebite aletigor k0% hat i s
owned and operat ed separately from service provider ABC, although a

cooper at i V%pﬁﬁhg%@ﬂ%}’# the O¥tedi% 1561&%&@%&1‘1%@&&@ cahhemnidagen radithvbes ant
net wor ks. arent’, these first two network identifiers "PROVI DER

ABC-1 and “PROV.OER ABCL2L e 13u0s! LAk L ABAU03ay HRIOLDS) dnst wor K

15 identi flvébr ome n a typi scenari o,

the
bscri b | tandar d, ch 1
BROVI DER. ABeh2 KRS Blect 500 AT SaH 1) e Beaybal e uﬁgg%lypﬁ%@'@s’é@g >

ot her mechanismis used to provide feedback to the subscri ber V\:i’ll ch
net wor k wi laigatye fromt antraery REFSEM 2Ag nsackONS vpast hewerarielyp @1‘-‘@0%3’ nobi | e

station 202 receives a user 20 input selection of a desired conmunication
network t hrdesgtbddt s Msleite istitienf 2% thére.cperdtey hoahd R82Jeq spwpraLigytion n
response, mobile station 202 uses its mcroprocessor 238 and communi cation

subsystem g%gwg)& ﬁ1%9ét§;1c§rfst¥\ﬂet1@1et1ﬁ§de conmuni cati on network corresponding to
the selected network idéntifier (step 25 W2 0.0 4/0 73 33 8
PCTI CA2003/ Ooozkgferrmg briefly now to FIG. 6, visual display 502 is illustrated as
10 displaying the selected network identifier corresponding to the network manually
selected per steps 410 - 414 of FIG. 4. In particular, the network identifier shown
s “PROVIDER ABC-2”. In this particula;‘ example, network services are not
actually provided by service provider ABC but rather by a separately owned and
operated network which has a cooperative relationship therewith. In a typical
15  scenario, the subscriber incurs standard charges with use of PROVIDER ABC-2,
the same as with PROVIDER ABC-1. In the most preferred operation, EONS is
also used by mobile station 202 for automatic network selection.
Thus, methods and apparatus for manually selecting a communication
network in a mobile station have been described. In one illustrative example, the
20  inventive method includes the acts of scarning to identify a plurality of
communication networks in a coverage area within which the mobile station is
operating; retrieving, from memory of a Subscriber Identity Module (SIM), a
plurality of network identifiers corresponding to the plurality of c01mu1ﬁcat1011
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412). Mobile station 202 may perform any other conventional task(s)
required to operate as desired within the selected network. Finally,
nobil e station 202 visually displays the network identifier of the

sel ected comuni cation network in visual display 222 (step 414). In step
414, nobil e woati+om3202 may nerely copy the 5 network i derwaAiceroeedio eady
obtai ned via step 408, or alternatively may retrieve it again from nenory

of SIM 256 per EONS using,the paraneters previousl escrjbed. il e
station 202"TH&R Soﬁ%r%@gdfsnﬁetwg{lséﬂegfﬂéﬂweg S SRR @@ﬁfsg
steady-state idle node. Referring briefly nowto FIG 6, visual display 502
is illustrapwdoms whdei ewhapginglk identbpuisreidicned wosdd ¢ujaddphiicrountry
corresponding to the network manual ly ‘selected per steps 410 - 41.4 of

FIG 4. |n @adé (MTCAra Mdbele Nétwarrk doten®MINCEranslhrobocation ARRCM RER.AABC- 2" .
In this particular exanple, network services are not actually provided by

service proydekn sl Pikuli Bﬁ%)rl]%m% ﬂf@gﬁw&?w WG AndtifioRerALREnAet wor k

whi ch has a cooperative rel-ati herewmth. In a typical 15 scenari o,

t he subscriber incurs  standard..charges wth use . - 2, he
same s i (1 BRI AEE Lo P n e e B T R MR " o
used by nobile station 202 for automatic network sel fecti on. ng]]lils,1 met hods
and appar at @®uf selerigiual pye 96t crmgrupiesimumstearkoaltengtiaik Hwl Hebi | e
station have been described. In one illustrative exanple, the 20 inventive
met hod i nclihegdutdiéy at tetvafrksdaninfiery; tegistaerg wWith the pelectiidi qoprugtinication
communi cation networks in a coverage area within which the nobile station
i's operatifngwor! hh@Wislgllyl Baspl Ithe OfiettvoBbigeniiber abdentid wikbdhk e
(SIM, a plurality of network identifiers corresponding to the plurality

of comuni C&@léc?é?i co%ﬁmunicatiorl network.

10 An inventive mobile station includes a transceiver operative to scan to
identify a plurality of communication networks in a coverage area within which
the mobile station is operating; a Subscriber Identity Module (SIM) interface
configured to receive a SIM; a processor operative to retrieve, through the SIM
interface, a plurality of network identifiers corresponding to the plurality of

15 communication networks in accordance wifh an Enhanced Operator Name String
(EONS) protocol; the processor being further operative to retrieve each network
identifief based on a Mobile Country Code (MCC), a Mobile Network Code
(MNC), and a Location Area Code (LAC); a visual display operative to
simul%aned1sly visually display the plurality of network identifiers; the processor

20 being further operative to receive a user input selection of one of the
communication networks after visually displaying the plurality of network
identifiers; the transceiver béing further operative fo register with the selected
communication network; and the visual display being further operative fto
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WD 2004/ 073338 PCT/ CA2003/ 000210 networks in accordance wi th an Enhanced
Qperator Nanme String (EONS) protocol; wherein each network identifier is
retrieved based on a Mbile Country Code (MCC), a Mbile Network Code
(MNC), and a Location Area Code (LAC); sinultaneously visually displaying
t he pluralitWoof«figssork i dentifiers, including 5 at | eastr/¢Amozee2mdr k
identifiers that are substantially identical; receiving a user input

sel ection of, one of. the comuni cation networks after,. vispal di ayi ng
Che’ pl U al (USF TIENIBY K PRerrY i SR BEFS: ST e oRriTe ¢ he W e
comuni cation network; and visually displaying the net-work identifier
associ at ed agphupigetionsedteerlsd communi cation network. 10 An inventive nobile
station includes a transceiver operative to scan to identify a plurality
of comuni cat i orhdvehwekaslyn BOSGVesad eidenefiew tthhishwhedrt pheamahgdde
station is operating;, a Subscriber Identity Module (SIM interface

confi gured {owbRCALYQ Al Mre 3iRPRGESSPF QRENALF URak@hll BéFFEY eselddiibapgh the
SIM interface, a plurality of netiwork identifiers corresponding to the

lurality of. 15, icati P !
P 1 Sl TMDUESLL AR S | 0 Acoesdatone il oy S Taness

operative to retrieve each network dentjfier based on a Mbile untry

D e (MO SOBleRbBiAcE BRI GhR Eb B " RO oGP oA B a AP B e €SI AG: a
vi sual display operative to sinmultaneously visually display the plurality
of networ k & ergtactinmteassetrengt of Buswtud oetepigvellablier operative to receive
a user input selection of one of the comunication networks after visually
di spl ayi ng t he ghur abdsteyd@krined wahkodintend i dfi énwntivhe ate aimsaeiedeto bed ng
further operative to register with the selected comunication network; and

the visual &hﬁ@h&%x‘ﬂ?' NG 1 febiid?8! nRRBAGIHNE, L variations may be effected to
10 particular embodiments by those of skill in art without departing from scope of

invention, which is defined solely by claims appended hereto.
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27 WD 2004/ 073338 PCT/ CA2003/ 000210 visually display the network
identifier corresponding to the selected comrunication network.

Advant ageously, EONS-based. identifiers which reflect pre-arranged network
agreenents are displayed for end user nanual network selection, 5
provi di ng comeireHemsss and awar eness of whi ch networ ks meRCCA2BH0M0E0 be
subject to additional charges. In addition, |ocation-based nane retrieval
provi des a- qaccurate assessnment of the actual network available. The
above- descr nbodi nents of invention are intended to be exanples only.
Al terations, nodifications, and variations nmay be effected to 10
particul ar enbodi nents by those of skill in art w thout departing from
scope of invention, which is defined solely by clainms appended hereto. 28
WO 2004/ 073338 PCT/ CAR 08580024 00n,GLARMBI0f selentiag awbirineuwsitaioronetwarket hod
of selecting a comuni cation network conprising: 5 scanning to identify a
plurality o&nﬁpﬁgy@ication networks in a coverage area within which the
nobil e station is operating; retrieving a plurality of network identifiers

correspo ding t gg |tbll‘ia l%% @“rﬁwgé@h’%a% ﬁhﬁsg%gggg lq%gce

with an nhance tor tril rotoco vi sual
di spl ayi ng the pl.urali.t network identifjers;
PTaying 2ra8 wiinin SoiticH tie molgtle 51:11:%011 15 oper at'mg,

retrieving a plurality of network identifiers coerSponding to the plurality

of communication networks in accordance with an Enhanced Operator Name
String (EONS) protocol;
10 visually displaying the plurality of network identifiers;
receiving a user input selection of one of the communication networks after
visually displaying the plurality of network identifiers; and

registering with the selected communication network.

15 2. The method of claim 1, wherein the act of retrieving comprises
retrieving each network identifier based on a country code, a region code, and a

cell number.
3. The method of claim 1, wherein the act of retrieving comprises

20 retrieving each network identifier based on a Mobile Country Code (MCC), a

Mobile Network Code (MNC), and a Location Area Code (LAC).
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receiving a user input selection of one of the conmunication networks after
visual ly displaying the plurality of network identifiers; and registering
with the selected comunication network. 15 2. The nmethod of claim1,
wherein the act of retrieving conprises retrieving each. network
identifier b&eet4om3d country code, a region code, and arcoelioomwnier. 3.
The nmethod of claim1l, wherein the act of retrieving conprises 20
retrieving each network identifier based on a Mbile Country gggf,(N(ID, a
Mobi | e Network @ode (Chmiapethad@f slaimdatihskeintba phyadty pixgtwoply ifgytifiers

2004/ 073338 PC7/CA20 0 3/0 00 2 1 0 4. The nethod of claim1, wherein the
plurality chmeisesrklehdeanto fdteosk ideatifeissedst at stlpasttialipghaetmer k
identifiers that are substantially the sanme. 5.. The nethod of claim1,
wherein the act of retrieving conprises 5 retrieving fromnenory of a
Subscri ber ldentity Module (SIM. 6. The nethod of claim1, further
conprising: visugally s isN t . tifier.. d Rgs to the
sel ected connuﬁfcat?g%]ﬁé@§gTE€E%§ngﬁ @ﬁ%&ﬁgsﬁg'kgfﬁéfgﬁﬁﬁ%?Qgh r%?% t he
act of retrieving conprises retrjeving fram. f~a Subscriber

dent ity MBI EERN B5 S8 8ht BRBHP P bR G | o Mobi | e

Net wor k Code (MNC), and a Location Area Code (LAC), further conprising: 15
visual ly displaying the network identifier corresponding to the sel ected

6. The method of claim 1, further comprising:
visually displaying the network identifier corresponding to the selected

communication network.

10
7. The method of claim 1, wherein the act of retrieving comprises
retrieving from memory of a Subscriber Identity Module (SIM) based on a Mobile
Country Code (MCC), a Mobile Network Code (MNC), and a Location Area Code
(LAC), further comprising:
15 visually displaying the network identifier corresponding to the selected

communication network.

8. The method of claim 1, wherein the mobile station comprises a
Global System for Mobile (GSM) and General Packet Radio Service (GPRS)

20 compatible mobile station.
9. The method of claim 1, comprising the further act of:
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comuni cati on network. 8. The nethod of claim 1, wherein the nobile station
conprises a G obal Systemfor Mbile (GSM and CGeneral Packet Radio
Service (GPRS) 20 conpatible nobile station. 9. The nethod of claim1,
conprising the further act of: 30 WO 2004/073338 PCT/ CA2003/ 000210
provi di ng arwaaegmastt net work sel ecti on net hod based onP@tieABENS0210
protocol. 10. A nobile station, conprising: 5 a transceiver operative to

t dentify I t f ' t k
i Chi i ch e Bl i atoghee SRR g on "B BHeREP G R FUa o

retrieve a plurallty of network identifiers corresponding to the plurality
of communi ciotes®lnet works in accordance with an Enhanced Oper at or Nane
String (EONS) protocol; 10 a visual display operative to visually display
the plurality of network identifiers; the processor being further
operative to receive a user input selection of one of the comunication
net wor ks after VﬂosualAqugjﬂg[g{a%h,r}gnﬁlﬂqeﬂﬁéuraI ity of network identifiers;
and 15 the transceiver being further operative to register with the

sel ect edS Commnf ﬁqhéc%ﬂfe@eé tlfve tjolsca-l;htt% {&Pﬂtﬂ e}%l@ﬁél (ﬁfco%ﬁhmc%ng

wherein the processor 1S f er operative ri e each networ

identifier based on a countr co : N .
netwodks in a coverage a¥ea Wgzﬁm Whi(:%%le mobile station is operating;

a processor operative to refrieve a plurality of network identifiers
corresponding to the plurality of communication networks in accordance with an
Enhanced Operator Name String (EONS) protocol;

10 a visual display operative to visually display the plurality of network
identifiers;

the processor being further operative to receive a user input seléction of
one of the communication networks after visually displaying the phuality of
network identifiers; and

15 the transceiver being further operative to register with the selected

communication network.
11.  The mobile station of claim 10, wherein the processor is further

operative to retrieve each network identifier based on a country code, a region

20 code, and a cell number.
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20 code, and a cell nunber. 31 WD 2004/073338 PCT/ CA2003/000210 12. The
nobi |l e station of claim 10, wherein the processor is further operative to
retrieve each network identifier based a Mbile Country Code (MCC), a

Mobi | e Network Code (MNC), and a Location Area Code (LAC). 5 13. The nobile
station of cWRiZHAD338herein the processor and the vi suatCT/CAxpiEg2iar e
operative to retri eve and visually display, respecti veI y at | east two

network identifi st an .1y sane. he b station
of o1 aim 10, 1uriher Bonperls mrgok B ib BuE R Teg weuire &)
interface through which the processor is gperative to retrieve the
plurality O?P?i'ég%rtfé TedERY Fi“e‘r getyerk Tgentikspi hased tadylohileo Coppdivni-pge
wherein the visual display is further operative to visually display the
net wor k i de@{f).ex Mobile depoad Gerla 0INGB, mel ®toedionlsres duker{LA&)I on net wor k.
16. The nobile station of claim 1.5, wherein the processor is further
operative to retrieve each network identifier based a Mbile Country Code
(MCC), a Mobile Network Code (MNC), and a Location Area Code (LAC). 20 17.
The nobid e statign OfTIﬁwlzﬁbISHe]&atlcfﬂj&tél m §0MREERGre [ RoRUBSCHIPETe Jident 1 1Y

Module (SIM interface through which e processor IS operatlve to

retrlevethlﬂurﬁlt}y q[f et lrkldetlfl d 312 V\/nereltn 1tr ssor IS
further oper3riVe SR EH CTAR F&t weyrlly display, respeciively, at Peadt
network identifiers that are substantially the same.
14.  The mobile station of clairn 10, further comprising:
10 a Subscriber Identity Module (SIM) interface through which the processor

is operative to retrieve the plurality of network identifiers.

15.  The mobile station of claim 10, wherein the visual display is further
operative to visually display the network identifier corresponding to the selected

15 comumunication nefwork.

16. The mobile station of claim 15, wherein the processor is further
operative to retrieve each network identifier based a Mobile Country Code
(MCC), a Mobile Network Code (MNC), and a Location Area Code (LAC).

20

17, The mobile station of claim 10, further comprising;:

a Subscriber Identity Module (5IM) interface through which the processor
is operative to retrieve the plurality of network identifiers;
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identifier through the SIMinterface based a Mbile Country Code (MC), a
Mobi | e Network Code (MNC), and a Location Area Code (LAC); and wherein the -
visual display is further operative to visually display the 5 network
identifier corresponding to the selected comruni cati on network. 18. The
nobil e station of claim 10, further conprising a G obal System for Mbile

g-(c)asg/g and CGener al V\Rﬁi‘?éﬁt ﬂJl:\éa%lr8C6§&rr C%U.l(tg:) Sc?pera?%a O re eqf%blela& lse%‘/%(t)ll‘kon

identifier through the SIM interface based a Mobile Country Code (MCC), a
Mobile Network Code (MNC), and a Location Area Code (LAC); and
wherein the visual 'display is further operative to visually display the

5 network identifier corresponding to the selected communication network.

18. The mobile station of claim 10, further comprising a Global System
for Mobile (GSM) and General Packet Radio Service (GPRS) compatible mobile
station.

10
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