1 HANDHELD ELECTRONI C DEVI CE | NCLUDI NG PREFERRED NETWORK SELECTI ON, AND
ASSOCI ATED METHOD BACKGROUND OF THE | NVENTION Fi el d of the Invention The
invention relates generally to handhel d el ectroni c devices and, nore
particularly, to a handheld el ectronic device that enables a user to
establish a prioritized |ist of preferred networks to be used in roam ng
situations. The invention also relates to an inproved nethod of
establishing a prioritized list of preferred networks to be used by 10 a
handhel d el ectroni c device in roam ng S|tuat|ons Description of the

Rel ated Art Nunerous types of handheld ellectroni ¢ devices are known.
Exanpl es of such handheld el ectronic devices include, for instance,
personal data assistants (PDAs handhel d conputers, two-way pagers,

cel lular tel ephones, HR ELECTRONEE PIESEANCEUDING PBEFERRER devi ces are
general Iy intended to BETSERESFEEGRION, HMIND ASSOCHATRN METHODmal | . Many
handhel d. el ectroni c devi ces include and provide access to a wi de range of

integrated applications, inclpdifigromibeving iINUdaidgn. enail, tel ephone,
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cal endar an Happl i cations, such that a user can easily manage
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applications are .t cal el ectively accessi execut abl e t hrough a
user interface? ?H%l‘%ﬁg I ﬁ%v%’" el slertropis ‘é%f%‘? thyt qrallesgare tapalishapriotigedhi n
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telephone and Internet) functionality is known
inthe art, wi ?rg é‘gsve%g]F Q)?dc(gémabé’ﬁlif?ﬁ arionigred lis) of prrdied éﬂ‘ﬂorﬁ%ﬁoé"’%f’rd\}’i}'ces are

provi ded byomayh@ﬁmamdamnmcmWEmﬁaﬁamn@Mmhkmmg radi o frequency (RF)
connunlcatlonsggghégg@fwikgtgﬁgﬂenabled equi pnent, such as a handhel d

el ectroni c devi , and one or nore networks of |and based
radio transnitter Nurrdsagpesseldendpnld cldeaotc Sevides netmork Emmphamd micy
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handheld Computers, two-way pagers, cellular telephones, and the like. Such handheld

I5  electronic devices are generally intended to be portable and thus are relatively small.
Many handheld electronic devices include and provide access to a wide range of
integrated applications, including, withont limitation, email, telephone, short message
service (SMS), multimedia messaging service (MMS), browser, calendar and address
book applications, such that a user can easily manage information and communications
20 from a single, integrated device. These applications are typically selectively accessible
and executable through a user interface that allows a user to easily navigate among and
within these applications.
Many handheld electronic devices include wireless telephone and data (e.g.,
email, SMS, Internet) functionality. As is known in the art, wireless services, such as
25  telephone and data services, are provided by way of an air interface involving radio
frequency (RF) communications between wireless enabled equipment, such as a handheld
electronic device described above, and one or more networks of land based radio
transmitters or base stations. Each such network is commonly referred o as a public land
mobile network (PLMN). PLMNs interconnect with other PLMNs and the public



swi tched tel ephone network (PSTN) for tel ephone comrunications or with
Internet service providers for data and Internet access. In order to use
wi rel ess communi cations functionality, a user nust subscribe with a

Wi rel ess service provider or operator. The subscription permts the user to
utilize the 5 PLMN operated by the service provider or operator (referred
to as the "home PLMN'). As is known in the art, roamng is a service

of fered by PLMN operators which allows a subscriber to use his or her

wi rel ess enabl ed equipnment while in the service area of another operator
(and outside of the user's honme PLMN). RB%nlng requires an agreenent

bet ween operators of technologically conpatible systens to permt custoners
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establish a prl ri tl‘%iﬁdt%i‘l st of preferrlgeé %&?\/ﬁghmmﬁéd Lgéﬂ&?;{gﬁ ng

si tuati ons. nefiopality ke teikphene mdlpie fmetionalitn e raovided 84tk oni ¢
devi ce and I%_n agdarbaticdipabhoecen@iiead). Us 8IM card is a small printed circuit board

- that contains subscriber details, including data that identifies the user to the service
provider, security information, and memory for a personal directory of numbers. In
addition, the SIM card stores a pre-set, prioritized list of particular PLMNs to be used by
the device in roaming situations. The particular PLMNs included in the list are normally

20 based on the marketing preferences of a particular operator. However, as will be
appreciated, different PLMNs have differing charges associated with them and offer
different Jevels of reliability and service quality. Thus, a user may desire to use PLMNs
other than those pre-stored in the SIM card and/or use PLMNs in a different order of
priority than that specified in the SIM card based on issues of cost, reliability, and service

25 quality, among others. Thus, there is a need for an improved handheld electronic device

that enables a user to establish a pﬁonuzed list of preferred PLMNs fo be used in
roaming sifuations.



to selectively establish a prioritized |ist of preferred PLMNs to be used
inroamng situations. As a result, a user is able to select particul ar
PLMNs based on issues of 5 PLMN cost, reliability, and service quality,
anong others. These and ot her aspects of the invention are provided by a
wirel essly enabl ed handheld el ectronic device including an input
apparatus, a comruni cations subsystem a display, a processor, and a
menory storing one or nore applications executable by the processor. The
one or nore applications are adapted to display a listing of one or nore 10
known networ ks for which network information is stored in the nenory, scan
for one or nore avail able networks, which are networks avail able for use
in conducting wreless connunécations in the area in which the handhel d
el ectronic device is currently P y a listing of the
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25 are further adelll%(9 to store pre erre it IMca d.
The preferred ©© ptions jndbe apadp Wﬁ%‘?bﬂ@ﬁlalkﬂhyld |ehetrqm§eiswwe1s worektly ht@drrat i on
for each of saind dppRy erlrsa@h of Bt WRAIKSe n&WEHs, 25 hd RSIMYGHaRd alg{g:g,‘daggg ,Lach of
the preferred nq%% rks handheld el ectroni c 'device may al so include a
t hunbwheel t hat™ m@”b‘%‘“ﬁé’ Jripgratey sfating fp aprdorgmern mapelly gateEedhePeEisi on
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i spl ay order n riori order. |In one case e
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more of: (i) certain of the known networks selected from the listing of known networks,

t he

. (ii) certain of the available networks selected from the listing of available networks, and
(iii) the manually entered networks; (2) enable the assignment of a priority value to each
20 of the preferred networks; and (3) utilize one or more of the preferred networks for
performing wireless communications when the handheld electronic device is in a roaming
situation, wherein the preferred networks are utilized in a priority order that is based on

‘the priority value assigned to each of the preferred networks.
. The communications subsystem may include a SIM card, wherein the applications
25 are further adapted to store the preferred network list in the SIM card. The preferred
network list also preferably includes network information for each of said prefesred
networks, such as the MNC and MCC for each of the preferred networks. The handheld

electronic device may also iriclude a thumbwheel that may be used to scroll up and down

for data selection purposes.



networks is a highest priority, and the priority value of a second one of
the preferred networks is a |lowest priority, and the priority order is
sequential beginning with the first 5 one of the preferred networks and
ending with the second one of the preferred networks. The applications may
be further adapted to enable the novenent of a selected one of the
preferred networks on the display to create an altered di splay order,
wherein the priority value assigned to one or nore of the preferred
networks is changed such that the priority order corresponds to the
altered display order. I'n addition, the Oone or nore applications 10 may be
further adapted to enable the deletion of a selected one of the preferred
networks on the d% I to create an altered display order, wherein the
priority val ue assi ﬁeéﬂg’}/yt the prsfroed pettiesk Estdy digphmyedinefdisplap drdpratomespdding s
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by the user. Fomakldagplap REc iRt DOfelH dgi ne .or. more preferred
networks to a 25 reFe%red net wor K ﬁsfg%{e&gﬁ’e\g}b@% SrrEg N efio? Slsgm[{)ig?ng one
or more of: (i §"CEMPHi% hsprofared netvierinis Aengudskeh thas Hegtietty brdemctrbrpodds st i ng of
known net wor ksto td dlipre€ @kgiai oide@f the available networks selected fromthe
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to each of theeprasiseypoedequet Whk kiser of the handheld electronic device, with each of the
known networks having network information stored by the handheld electronic device,
scanning for one or more available networks upon request of the user, with each of the
20 available networks being available for use in con&ucting wireless communications in an
area in which the handheld electronic device is currently located, and displaying a Listing
of the available networks. The method further includes receiving information relating to
one or more manually entered networks when input into the handheld electronic device
by the user. Finally, the method includes adding one or more preferred networks to a
25 preferred network list, the preferred networks being one or more of: (i) certain of the
known networks selected from the listing of known networks, (i) certain of the available
n@tworks selected from the listing of available networks, and (iii) thé manually entered
networks, and assigning a priority value to each of the preferred networks, wherein one or

more of the preferred networks are utilized for performing wireless communications



BRI EF DESCRI PTI ON OF THE DRAW NGS 5 A full understandi ng of the invention
can be gained fromthe following Description of the Preferred Enbodi nent
when read in conjunction with the acconpanying drawings in which: Figure 1
is a front view of an inproved handhel d el ectronic device in accordance
with the invention; 10 Figure 2 is a block diagram of the handhel d

el ectronic device of Figure 1; and Figures 3 through 17 are exenplary
views of a portion of the display of the handheld el ectronic device of
Figures 1 and 2 that illustrate a routinej or routines for enabling a user
to selectively establish a prioritized |i'st of preferred PLMNs to be used
in roamng situations according to the invention. 15 Sim |l ar nunerals
refer to siml t,s t.hroughout the specification. DESCRIPTION OF THE
PREFERRED ENBO?)\;’ l&‘?@%ﬁe h&ﬂ%ﬁfﬂ%@% IrdiRuiian a resping sitantion ingeprosiy ader thebigcor dance
wi th the i nventhagd ohshe pderty ehechsRBEI0@hdhYf ihB plotesid S8wokk@nd 2. The handhel d
el ectronic device 4 includes a 20 housing 8, a display 12, an input
apparatus 16, and a processor -20 (Figure 2) which may be, w thout -
limtation, a m croprocessoBRIBFPAESCRITGION OFeRBEORLAATIGS r esponsi ve to inputs
received fr the ipp [ at us and provides outputs to the display
12. Wile fgn cl a.r'iﬂt {/&howgﬁgﬁnﬁsﬁ&g‘er@f@g%é@ PasBARER it dle FRUPRINE to the
exenpl ary di splRgyripgon of theli Repfeapdi Bopbodimboushdry pRE Rf chrijfefidiBbii@Nthei t Wi | |
be appreci ated W) pon may 25 be stored, printed on hard
copy, be comut%%%m%%%%gg{n%htonbi ned with other data, and all such
processi ng shal | befigiaehisch front ¥iew bf aniimpriovedttiasihtld relestrohtdi deyibediyt Accordance
"displaying" asheRRbheMeel: herein. Exanples of handhel d el ectronic devices
are incl udgg in US Patent Nos. 6,452,588 and 6, 489, 950, -whi ch are

i ncorporat ed by refldfEntis ahlopledipgrammpighedinndiiadictictrmicat icorfiFuddvade 4 is of a
type that includes mgudsrEhesmsh i1el.Ll i el I G | be
described in gLen?Ee?J detaj |, bel ow_%ﬁ%@ﬁgg}?ﬁgu‘%ﬁé ¥%%ms§ﬁg%?lﬁl\)}ﬁ %’/} télgt abl i sh
a prioritized "F27d gectopicrderireef Benwms! enst béhaySerana ravting ergostineudXi ons i n

accordance Wi t bnablie a iserue Sdo@idly eAabIE 8 BriddRin &l 10t oftphBerte8 PIHINs RIQSed iaNd
"t el ephone” Shf%laxln refer. to a{&/qﬁ;t%/ 1(Zajé]of voi ce conmuni cation initiated and

conduct ed over A LRI 7% ¥Rt wor k.

15 Similar numerals refer to similar parts throughout the specification,

DESCRIPTION OF THE PREFERRED EMBODIMENT

An improved handheld electronic device 4 in accordance with the invention is

depicted generally in Figures 1 and 2. The handheld electronic device 4 includes a

20 housing 8, a display 12, an input apparatus 16, and a processor 20 (Figure 2) which may
be, without lmitation, a microprocessor (nP). The processor 20 is responsive to inputs
received from the input apparatus 16 and provides outpuis to the display 12. While for
clarity of disclosure reference has been made herein to the exemplary display 12 for
displaying various types of information, it will be appreciated that such information may

25 . be stored, printed on hard copy, be computer modified, or be combined with other data,
. and all such processing shail be deemed to fall within the terms "display” or "displaying"

as employed herein_. Examples of handheld electronic devices are included in U.S. Patent

Nos. 6,452,588 and 6,489,950, which are incorporated by reference herein. The handheld

electronic device 4 is of a type that includes a wireless telephone capability which, as will



5 As can be understood from Figure 1, the input apparatus 16 includes a
keyboard 24 having a plurality of keys 26, and a rotatabl e thunbwheel 28.
As used herein, the expression "key" and variations thereof shall refer
broadly to any of a variety of input nenbers such as buttons, swtches,
and the like without limtation. The keys 26 and the rotatable thunbwheel
28 are input nenbers of the input apparatus 16, and each of the 10 i nput
menbers has a function assigned thereto. As used herein, the expression
"function”™ and variations thereof can refer to any type of process, task,
procedure, routine, subroutine, functi off cal |, or other type of software
or firmvare operation that can be perforned by the processor 20 of the
handhel d el ectrgonjc .device 4. As is shown in Figure 2, the processor 20 is
in electronic C(?rfiﬁfﬁ WAL B dotef] belps, grabiesransamto sitativaly cstbliiarprivetimiy of a
variety of typdst of piefdned Pabingnd/ 1R usex Lt hak ' ,
without Iim tatﬂl&q o RAI\/L Rg\/l EPROM s) ﬁéﬁgﬁéﬁ ,OQg%]d%tgﬁ%wFiqﬁg],- %?hat
provide a storage 18yl Puf begp eemss Phmagmdsteisntans” shall refe 6 srytymefof an
internal, stor agiee amesunihtion igedngauheLondrngd o%@vﬁ@d%@oﬁ%hélﬁ%m y or
er o

nonvol atil e grenory. , The mepor 4 further includes a nu
appl i cat i onssngxecut%%?aél%ﬁyn%?sﬁ%%g%@% % 8y inpot apperatyy Hriseluden g kebortdt a. The
appl i cations cad hadng mplanityodt keys\edy irx?taﬁotl(ﬁfalln(lfa (ﬂ{uﬁﬁgﬁ&ﬁ Bs.?ﬁs useWhEItailﬂa%et _

e | ke, an e term"application”

limtation, sof e ofl re,.an t

herein shall ie;r(%\?sgl e 0 egp'g?"aﬁ%ﬂ%s Betishdlstefes igpduto amef afvarirgs plopPal | s or
the like, al on&egber uch gomitbmatviitoires, aAS the Sik@kBiQusTREMIoN. NMTHEIKBY4ME 274 thPT OCESSOor
20 is in el ect Qi & Lcatlon with, = 25 &lom’runi cations subsystem 45.
Communi cat i gns. funct i ons Tor Randnegigfs et b mpet erpagipckd and saak PLdiF ng dat a
and voice éBrmﬂ\RP‘d’éf%ﬁbGﬁﬁ§as(f\/ﬁm0é®ree§3'g1teéﬂzezptmome)lsedaéxeinpwéx@feﬁmﬁl “fdnbicauigh
conmmuni cat i ons gRUbSMELE : Lcat .ubsyst ;45 i ncludes a
transnitter and_ a recei Ci?téfréo(f C(%S?SI b: ;tlo %jo%?n@ﬁ?%ssa?%knﬁrp%ed Paff&t% ver
conponent), a- gbmun@alf‘@?h%f@ﬁ:dﬁ@”@r tye 106 sefivenm s mware Qpbretionkth@vaan be

conponent s, supehtfoaﬁedaay@ieq}&@slsorébgﬂﬁéhaédheiﬁ{e%ﬁﬁé)&e*ﬁ@g a local oscillator,
m 45.

may al so be part of Wni,capl ons subsystem e specific design and

i npl ement ati on of &5 orede Fighs s the yestseen 45 inselentrpsin demunigaten withe

comuni cat Idnsmeedryve k Mot benhandet d vahde bif QdsGr da%has é'ae Sudfli €nded to
operate. For eﬁﬁ%'iﬁ‘e&i hanlghel d, el ectronic devicé 4 rraM/ I ncflu e a

ComTuni cat i ons & suchl as, without [imitation, RAM, ROM, EPROM(s), EEPROM(s), and

t_he like, that provide a storage register for data storage such as in the fashion of an

internal storage area of a computer, and can be volatile memory or nonvolatile memory.

The memory 44 further includes a number of applications executable by processor 20 for

20 the processing of data. The applications can be in any of a variety of forms such as,

without limitation, software, firmware, and the like, and the term “application™ herein

shall include one or more routines, subroutines, function calls or the like, alone or in
combination. A

As is also shown in Figure 2, processor 20 is in electronic communication with

25 communications subsystem 45. Communications functions for handheld electromic

device 4, including data and voice communications (wireless telephone), are performed

through communications subsystem 45, Communications subsystem: 45 includes a

transmitter and a receiver (possibly combined in a single transceiver component), a STM

card, and one or more antennas. ' Other known components, such as a digital signal



5 subsystem 45 designed to operate with the MbiltexTM DataTACTM or

CGeneral Packet Radio Service (GPRS) nobile data communi cati on networks and
al so designed to operate wth any of a variety of voice comrunications
networ ks, such as AWPS, TDVA, CDVA, PCS, GSM and other suitable networks.
O her types of data and voice networks, both separate and integrated, may
al so be utilized with handheld electronlc 10 device 4. Together, processor
20, menory 44, and comruni cations subsystem 45 may, along w th other
conponents (having various types of funct;onality) be referred to as a
processing unit. In Figure 1, the display 12 is depicted as displaying a
home screen 43 that includes a number of applications depicted as discrete

icons 46, inclu b&gs wi.t hou 5 limtation, an icon representing a phone
appl i cation 48, S%I’H‘rdé'i wahoseillatampry dsettepart siommunieasiongsiubsystep . at i on 52

whi ch i ncl udes @maﬁd desigMEmdainglcMRatn p} & lication
54, In Figure g}gm ! g 43 is dgg«&%éﬁﬁms &B%S%ggggnﬁggl%ﬁt?w

constitute a por%l on %I}mng?f’sa'ﬂfb‘mﬂéé‘ﬁ itk hepdheld %E@Iﬁﬁéw@n’s is inteodedale phone
appl i cation 48, cperagdFeseabplek hapmld eBidosid R0ce MESSABLNE ARBLIGALIGR 52, and

cal endar appdi 0O be initiated fromthe home screen 43 by
provi di ng aﬁj i ﬁsguty %?’gl‘}“ﬁ@f%@ T3S Wil B Mabilie ™. IgptaTAGSH onGensipl Paskeit i ng t he

t humbwheel 28 dﬁdl()[ﬁlem (ﬁﬂl’@) &obid @GtcoRMudiciEbt nehyorﬁsraﬁdlﬁg@éeb@a&d tcf-cli!@rate

hunbwheel 28 di d h 29 Fi
}:I ;ur eseg t hr olt}ﬂﬁ' %3 %Ir:[e%&ey?rgf Iéﬁ‘l’r’{yel ‘g"g%’i?“(?{cf’%)ﬂt% “gtf”g{rk; S%VF‘WS If’gﬂgf 91~I‘?%H“tzlhel d

el ectroni ¢ devi ,» PESt GEM] usd ptite sutatlo nbtivads, OI’Otﬁ@LtE'pe@&&’ Pperdnarvwed by

processor 20 f qg gg [adiOmseliec rioritized
list of preferred PL Wpéghrgtg aﬁde %Im % BB {’f‘s}“fi g‘{ Wﬁi’lg h%%?@?“ﬁ&‘ ‘to the
i nvention. 18y dEYi$54 | Frgethereproeporentl, ormony 44581Id cofmuiieaicizedthyatne 63 meni c

device 4 is ablagng itR¥@ES doSBolhE d by
t he handhel d el ec%r:)nl C deosllgcc):ee (lllalvr% Sgir%“ﬁgf’ o%ué:?t{ogﬁs ac%lrrg&b)%ggstored

in the SIM car 8°¢¥p&iRy a part of communi cat i ons subsystem 45 by

est abl i shing and stiarg: a, el n r PLIMNs
to be used by thﬁshané%gzd el ec%)rﬁgnl?gkggél/t?gi & ﬂsﬁgﬂn%o%iﬁéﬁégcgﬁi%tt?%ns I n

the particul ar "§5GdT AEHPEr G FRPHcPEPoe derisiesk as3disqapter doghs 4G, inelading, |witeut | s
call ed thels whﬁwoemeammqirwtﬂﬁg Ltipﬁ&le appﬁbaﬁaﬁ@s %h&@%ﬁ%%ﬂﬁbﬁ&ﬁ/s@@pl ction

of display. 12 ﬁ]@&%tr?ggappﬂc b W h mclV\é%:s email, SMS and MMS applications, and a-
calendar application 54. In Figure 1, the home screen 43 is currently active and would
constitute a poriion of an application. Other applications, such 4s phone application 48,
address book application 50, messaging application 52, and calendar application 54 can

20 be initiated from the home screen 43 by providing an input through the input apparatus
16, such as by rotating the thumbwheel 28 and providing a selection input by translating

the thumbwheel 28 in the direction indicated by the arrow 29 in Fi gure 1,
Figures 3 through 17 are exemplary depictions of display 12 of handheld
electronic device 4 that illustrate a routine or routines performed by processor 20 for
25 enabling a user to selectively establish a prioritized Hst of preferred PLMNSs to be used in
roaming situations according to the invention. By utilizing the invention, a user of
handheld electronic device 4 is able to override the list of particular PLMNs to be used by
the handheld electronic device 4 in roaming sifuations that is pre-stored in the SIM card

forming a part of communications subsystem 45 by establishing and storing a user



5 screen 50 generated by an operating application of handheld el ectronic
device 4 which provides a user with information and options relating to
the PLMNs used or to be used by handheld electronic device 4. As seen in
Figure 3,  menu 52 may be accessed from "QOptions-Network” screen 50 in a
known manner using input apparatus 16. Menu 52 includes an item 54
entitled- "My Preferred Network |list." When a user desires to create 10 a
prioritized list of PLMNs to be used by handhel d el ectronic device 4 in
roam ng situations according to the invention, the user first selects item
54. Wen a user does so, a "Preferred Network List" screen 56 as shown in
Figure 4 is displayed on display 12. "Preferred Network List" screen 56
di splays a prlorltlzed listing 58 of PLM\Ns selected by the user as

descri bed her ei $letef #d priodtizedist REPINIS © be hedty dri andhen icRerodicidvideaani ng 15

situations. Asrsgﬁﬂm,fd 58 is.initiall t To add
a PLMN to the @t%r{ i ng%%e%gégﬁacégeéuge‘gsq?gﬁf%@H?Sn% %?ﬁ?dvﬁyﬁ%ﬁn and
sel ects item 625 eAiEd f1f Sy Prefered Neswowbilist.” Next as seen in Figure 6, "Add
Net wor k" screen 64 FigmdBIPLAN Ia 2 this point,
the user t hree 1§ltll ons to&%&gdw%?ﬁs‘ﬁ%m éEWAFStWP e listing

58. Each opt o %’De%eé?r'f‘tﬁ‘e@’ Heprswtin2 @plicatiothef lfandtreld mpnmnmrr}evsae #saich can
ranual |y a0d & sRbM § st dobtdiOuRSplits GIAEE I prABGILLAYIAG 0T Tt 01

for the PLMN i ntocl tIhe] data fi el Scree
usi ng i nput . apPaIAeE lesgoniq ‘t’f’"iﬁ‘éﬁ“u ¥eali* in Figura del mamp 52 wiay bk arcestdMiort 0 the

listing 58, tH@pmeNemaﬂ(f £6dnes0 h@%%ﬂnhﬁ C t he PLMWN
at field 66, %ludesa unt Ico de eﬁ@sﬁn‘é@@ﬁ gﬁ’%ﬁlmg?é\lf }Vé%“g%%s and

un
the priority t e userr“t\ﬁ?“ssﬁgg d{eg) %P@&wﬁwettverkt%i’ Vohownq vagr desired tdcrp@e  The
respect i ve 1fri ermpiigsd azstsongIadNi (h B&eseﬁ’lev’NﬁndHeﬁt@&m,Q@ abhstd Bgmgﬁng
det er m nes thesxﬂfaﬁiﬁﬁ a&pdy@ F} u h :ﬁe tQ be used_by handhel d
el ectronic device 351"%" OPrIi G ﬁ@el‘gﬁtstlf%’tﬁ"’oﬁ@‘e“ﬁﬁsef &8 ©econd
option, the userPfé%ﬁethdwarkFIuM\lsct@n tshes bHosh iinBighd 4y dﬁ;ﬁ&;@&bh %ﬂ PLMN
=

f f ) t [
o “Govi e 4 (¢ e MR SRR Sreef SO ARl rlired itk SR b NET S ) | To

do so, the us®r ﬂ%@é"é% éeﬁcmlhmﬁz td he asclk bp Wndheld RetiroRdletied €01 Barhihgm 74

entitled " el egﬁ; ton® Mhs KRR ; S _seen.in "Fi nd"
screen 76 is ;Bg %edS on Ygﬁ;&&?&&%éﬁ% g'gelsdma EPRRY ;% ‘ildlr?acﬁigg%o% listing

78 of all of t d%“sﬁét‘(i%‘iﬁ%gnﬁng 68 d kbywn manner and selects item 62 entitled
“Add Network.,” Next, as seen in Figure 6, “Add Network™ screen 64 is displayed to the

user on display 12. At this point, the user has three options to choose from for adding a
PLMN to the listing 58. Each option is described below.

20 In the first option, a user can manually add a PLMN to the listing 58 by entenng
identifying information for the PLMN into the data fields provided on “Add Network”
screen 64 using input apparatus 16, In particelar, to add a particular PLMN to the listing
58, the user must enter the mobile network code {MNO) fo;' the PLMN at field 66, the
mobile country code (MCC) for the PLMN at field 68, and the priority the user wishes to

25  assign to that PLMN at field 70. The respective priorities assigned to the PLMNs listed
on listing 58 determines the order in which tlie PLMNs are to be used by handheld
electronic device 4, if available, in roaming situations,

In the second option, the user can add a PLMN to the listing 58 by selecting the
PLMN from a group of “known networks” stored in memory 44 of handheld electronic



5 menory 44 of handheld el ectronic device 4, A user may then identify for
selection a particular PLMN fromlisting 78 by scrolling down listing 78
in a known manner using input apparatus 16 or by typing a portion of or
all of the nanme of the PLMN using input apparatus 16 as shown in Figure 9.
Once a particular PLMN has been identified, a user may then select the
PLMN for inclusion in the listing 58 by accessing nenu 80 in a 10 known
manner and selecting item82 entitled "Sel ect Network"” as shown in Figure
10. When this is done, "Add Network"” screen 64 is displayed on display 12
as shown in Figure 11, and information flr the PLMN is automatically
provided in fields 66 (MNC) and 68 (MCC), as well as field 84, which is
the nane of the PLMN. The user nust then enter information into field 70

usi ng i nput apphmaetméhc]mmmﬁcabislsﬁﬂdtf&eba&{éu@{%b/wﬁ RerbGrb5T83s5kgRed to the
PLMN. Once all u?%r atc inforpmtion has been entered, the selected PLMN may

be saved to the Ti s?elssr?%m‘g@ ht | AYTHEAit sdgrly P 74 resiliad reskrseFromngd
sel ecting iterKm®6n MMOtHSédNeﬁﬁM@een(lMigﬁlja 8] tr %&n@@d@@sﬁl@emsﬂ@ because

listing 58 is langer. e mar e ure as shown in Figure 12. As
seen in Figur erl%S ﬁ\?\‘/ﬁ Ecreenggdx‘ﬂ‘f %@Ig t dﬂlﬁfm “EppEanetvers” sioeft iPig 58,
When all theé d@@moewm\msduabmecbeemdeaddadA@sezﬁaagamdn pdmﬁx@lfbﬂszleamna the
listing 58, he SIMcard, form ng part of

comuni cat i ons%sugblgyg)?;ggn@ﬁgjg%& cced ﬁ “%%Wﬂ’l\%ﬁng ’3%5‘8 THERHEPE and

sel ecting ite/ir8Bpasnelpe | et Uymmg’a;(ovumn@honallmfrﬂmmsmadﬂi&deMNmangnnﬁﬁ because
listing 58 i s Bghal:ARAEks S BURSY 5 GOTPRLS %&%Eﬁﬁ%ﬁdﬁ%a SR ideMiabh Guse. 14

Note that, for iIllustrative os S, ure assu 'i onal
PLM\s have beeffaXdiadeless then Mstm mgium mahmhsmhgl§8 hiiew@5silg menrt§ 58 shown

in Figure 14 i Rﬂdwlﬁdﬁ&néqﬂﬂ tsél%ﬁé ztfr&%ﬂﬁ% “%ﬂ&"‘ﬁet&ﬁ}kﬂ@éﬁ%@n %131“:5&? the

listing 58 is to the SIMcard, e pre-store
descri bed abov is §dope B¢ Sewrons r’féfe%@‘ic% d@n@yqdmwmaﬂaydrzd@rsh@wm are to

be used by hanmgabdleaneeafsmusn fofl ¥ IPERMNs ahtbmANAlY BiGd ih BelOHAE)
situations. %t‘{%ﬁﬂ”[%r ting 58 overrides 'the pre- stored |ist of

PLMNs provi ded Wi I@%l & ('thf’l‘ﬁt’(’WWW’GPb -offe e @vEideP can add
a PLMN to the #itstinfogndisn bijo saheotubxnglﬂpmpﬁdsm fa msab@hqumﬂt "@\bal | abl e

ARt A TSRO T RN R DL ERTCAT

scanni ng pr oceway ke saT@i tdahssigsting Bebusesssiag ReRSESinENIdwH Zoabier andkRBwihg manner

and itern 86 entitled “Save” (which item was added to menu 72 because listing 58 is no longer
empty; compare Figure 7) as shown in Figure 12, As seen in Figure 13, when saved, the
selected PLMN appears in listing 58. When all the desired PLMNs have been added to

20 and prioritized in the listing 58, listing 58 may be saved to the SIM card forming part of
communications subsystem 45 by accessing menu 60 in a known manner and selecting
item 88 entitled “Save” (which item was added to menu 60 because listing 58 1s no longer
empty; compare Figure 5) as seen in Figure 14. Note that, for illustrative purposes,
Figure 14 assumes that additional PLMNs have been added to the listing 58, and thus the

25  listing 58 shown in Figure 14 includes additional PLMNs not shown in Figure 13. Once
the listing 58 is saved to the SIM card, it, and not the pre-stored list described above, is
used to determine which and in what order PLMNs are to be used by handheld electronic
device 4, if available, in roaming situations, In other words, listing 58 overrides the pre-
stored list of PLMNSs provided with the SIM card,



5 selects item90 entitled "Select From Avail abl e Networks" as shown in
Figure 15. Next, handheld electronic device 4 perforns a scan to |ocate
the current "avail able networks.” As seen in Figure 16, while this is

bei ng done, a dialog box 92 is displayed on display 12 to informthe user
that the scan is taking place. Once the scan is conpleted, "Find" screen
76 as seen in Figure 17 is displayed on display 12 and includes a listing
94 of all 10 of the "avail abl e networks" | ocated during the scanning
procedure. The user may then select a particular PLMN for inclusion in the
listing 58 and save the listing 58 to th&SIM card in the manner descri bed
in connection with Figures 8 through 14 above. In one enbodi nent,

"avail abl e networks" will consist of only "known networks" stored by

menory 44. Al ter nat thbﬂh,irdaaptyunnﬂab\mnrlcaﬂ At odus ih8 distid3 eSSy atledimy the a
"avail abl e 15 u ethel St.i.n saved 1o,the SIM
card, it, and not t plgg&gf)gra Ff‘%tfvorb? Wf” %‘ ?I}?I‘ftqif‘é e(‘f’é?ﬂ]“&@&crl bed
above, is used?® éﬂceletf@mntmelm loéatzamdsmglcomtmaﬁucat{bhderbsﬁlehﬂ\lss frfdea mwhe used
by handhel d el able, in situati
According to aﬁﬁg’fé’g‘%%“g’g Bl Eegmlin?/oer?tslo’o e“?r?&“ﬁf&%‘?“e‘}?&? ‘%gg%oﬁﬂ’mr"%’fa& r, and
thus 20 chéngéei?%t%?%ﬂhﬂqﬂ “Sflect Froe AalAK: Nérstre! ab Bholwingi Figge 58 Kt

sel ectively oSl BRidonl-Qeald £ rfoln% z“cgi;[ foqgéagqmﬁ\?%ggn(ﬁ'“a\}aﬁa% lr?étw ?I&Gor di ng

to one enbodi nent, if_a user wan ear | sting 58
(for exanple, ﬁﬁémﬂBﬁENéﬂWMﬂwlsltmmem adahgbas%lshmwednnﬁsmrlé 18,

pdentify the Phdhifdra e utdUtneRom B Bhl phel NBLAA sdbh $f confifii@CFrung®0 US' NG

t he |nput apparat us in a known manner, access nenu rom and sel ect
25 jtem 96 ent FEFBJIE eRprgR I Figyr i i isalayed op diselay 1%@&1@@@@&#&5@& Lol s

hi ghl i ght edoas ofihevaildble fovebiE® 1k&ed Jﬂﬁ;ﬁ't}%@&h% Pbcéda% highlsd- et edn PLMN may

then be noved t not he ti,on on_the listin usi ng 1 nput appar at us
16, preferably? ?%??? Pl%‘i.fd[‘i’: ﬁmﬁﬁgdécé‘é%ﬂnﬂ e listiyg 5§ af?‘fer’rbe istpdiipdeSiM g

(al fj)er nativel Kﬁafdl ar Ih@llk?mkee)dSscnﬁddGﬁl cé’(ﬁxectidﬁ) Wétﬁﬂ@gureg | oud ![@\i%ov&leﬁlsoneﬁay be
use Once t nt i f. n e desi ocation o i sting 58,
its 11 |ocati %H%%n% n%é con?tii? %‘g Or?f Pﬂj‘t fcﬁ‘ﬁfft"f ArdeHY neorks étf”éai’ﬁl Y,

al t hough not n@ewsyaii | Alernabiyelypraep sétmorktibaaeh \ves) tha_t?mana_haw\li?u € laviilebe t he
moved PLMN;x I}let‘g&kl,ol\@{ o8 thehl Sgpo 5%htsaev?d toAﬂ;u n*%fd ntaFl u_@opra soace the

PLMWN i s noved, the PL in’lis ered and
renunber ed, nebtPryidehi the B |ngédsc’p'tre|d@bq>\®yxs iusedah detgrenine wlhch and in what

order PLMNs are t0 be used by handheld electronic device 4, if available, in roaming
situations. '

According to an aspect of the invention, the user may easily reorder, and thus

20 change the priority of, the PLMNs listed in listing 58 by selectively moving their location

in Lsting 58. Specifically, according to one embodiment, if a user wants to move a

PLMN appearing on listing 58 (for example, the “ABA Network™), the user can, as

shown in Figure 18, identify the PLMN to be moved on “Preferred Network List” screen

56 using the input apparatus in a known manner, access menu 60 therefrom, and select

25 item 96 entitled “Move.” When this is done, the jdentified PLMN is highlighted as shown

in Figure 19, The identified and highlighted PLMN may then be moved to another

location on the listing 58 using input apparatus 16, preferably, although not necessarily,

by rotating thumbwheel 28 (alternatively, various keys, such as “up” and “down” arrow

keys, may be used). Once the identified PLMN is in the desired location on listing 58, its



5 necessary. If desired, the listing 58 as currently appearing in
"Preferred Network List" screen 56 may then be saved to the SIMcard (with
the new assigned priorities) in the manner described in connection with
Figures 8 through 14. In addition to nmoving PLM\s listed in |isting 58,
particular PLMNs may be deleted fromlisting 58 and/or stored information
(the information in fields 66, 68, 70 and 84) for particular PLMNs 10 nay
be di splayed on display 12 by identifying the particular PLMN as descri bed
above and then selecting the appropriate,item ("Delete” or "View') in nenu
60 shown in Figure 18. Wwen a PLMN is d feted fromlisti ng 58, the

remai ni ng PLMNs i n listing 58 are automatically reordered and renunbered,
meani ng their al nedgp h@rlt% i s.changed, if necessary. 15 Thus, the

i nvention provi Harigrerge qsg’ét“fpﬁ?ﬁpﬁwwﬁdéefﬁrﬁ%{% alsheauigh eef nepessardly. t o

sel ectivel y estlazbbmsingahmhmthSZQd whicht s ﬂi@ﬁ%&&rﬁWLﬁﬁ\tﬁnJ Rmék? ggsed in

roamng situat thls a user is able to select and
prioritize par tH| %‘ﬂ&wd gﬁ % 8o ihe DL ipmoredpie RWNs indiglinggBrri t y, and

servi ce qual it automativaly ebidetds andtﬂ@ﬁfxﬂiaiséd &ﬁééhxﬂ@th%@@ssxg‘rl@@ﬁnd?%“&éhﬁ ;ar
enhanci ng p%rfqlr elP&esfr e, ndhbg d el ecér oni c. devi ce 0. W §pe0| fic
enmbodi ment s “of & T hventon TR AV SN ety speng i Fatferrad Neit‘f"ﬂ\‘/\}“lsq

appr eci at ed by serms‘:‘é 184yi thdnglgh davedtth éheaBTH dafaa(mmarel I@WSasﬁQQﬂ fph&ﬁfet)@ﬂ&eand

alternatives t@,, t.ai | ould b of the overall
t eachi ngs of the d:? o%grlg ce t(l:oc?r gllg gﬁgp'fﬁgrﬁ chil g‘? gn 8 e Nt s

di scl osed are rEiHs 1t5@d irelisting 381 paamqulaePbMNy napte daleled Ifiom Lidtng saand@ t he
scope of the i @Mﬁagﬁf&ﬂlam@,ﬂ H@nﬁé&op?n é}alse& %tﬂgpful I84)1rrfea h ofP 25

cl ai s appended and _any an eqU|va ents’ ai ned
is: 1. A wilPel 88pydigasd e@dﬁﬁm%wndmtxmm@mPM(M)as,cnm@rapcrves| ng:

an input appar aﬁd&ﬁen(s&@aung the QW&Q%'(%%@ upsytsl ?qﬂ $8R)60 shédndh ?rgln@y (12);

a processor (2 perabl e to store one or

appl i cati ons egéc‘tﬁt&‘%‘bf’ gl'w ‘Séiy&'ieﬁd &P@dé%@oﬁs; the a¢repigre PRYINgdY Bstiap P8 ireat i ons

bei ng adapt ed t@omatically reordered and renumbered, meaning their assigned priority is changed, if
necessary,

15 Thus, the invention provides a handheld electronic device that enables a user to
selectively establish a prioritized list of preferred PLMNs to be used in roaming
situations. In this manner, a user is able to select and prioritize particular PLMNs based

. on issues of PLMN cost, reliability, and service guality, among others, thereby saving the
user money and/or enhancing performance of the handheld elecironic device.

20 While specific embodiments of the invention have been described in detail, it will
be appreciated by those skilled in the art that various modifications and alternatives to
those details could be developed in light of the overall teachings of the disclosure.
Accordingly, the particular arrangements disclosed are meant to be illustrative only and

‘ot limiting as to the scope of the invention which is to be given the full breadth of the

25  claims appended and any and all equivalents thereof.



di splay on said display a listing (78) of one or nore known networks, the
handhel d el ectroni ¢ device being adapted to store, in said nenory, network
information for the or each of said known networks; scan for one or nore
avai | abl e networks using said conmuni cati ons subsystem the or each of
sai d avail abl e networks being available to the handheld el ectronic device
conducting wreless comuni cati ons, and.display on said display a |listing
(94) of said avail able networks; enable'the entry of information relating
to one or nore manual ly entered networks using said input apparatus;
enabl e t heywagds tiz@Redaf: one or nore preferred networks to a preferred
network |ist (58) using said input apparatus, said preferred networks being
one or nore of: L (i) Aceirelaisty ekbled handirbiwieotionisalekise § ) esgmtisingom sai d
listing of known network i rtain of said avail abl e networks
selected fromsaid I%@Fﬁ%&m%?m%§é? abl e networks, and (iii) the manually
entered networks; enabbmnuhratasisghyyetein @f);a priority value to each of said
preferred networks usin? s?id i nput apparatus; and utilize one or nore of
said preferred net wfREPRSDerform ng wirel ess communications using said
comuni cations subsyghgimewbeRosand handhel d el ectronic device is in a
roam ng situation, said one or nore of said preferred networks being
utilized in a priorRmemordest) ppaable & Pasede onmoheagplicgicng gxseatabls tssi gned
to each of,.sai. ferr rks.,..1 2. Th andhel d el ectroni c devi ce
accordingS?gﬁ%%ggﬁgf?ﬁgﬁggrggﬁﬁﬁ)#ggngﬁgngﬁg§§%p£h1including a SIMcard,
sai d one or nore apptisplay borsd Heplag aflistihh ) aflapt @Undre knswo hetwsalksdthe

preferred,ne list jn.said SIMcard, 3. The handhel d e| ectronjc device
accordingh?%hﬁﬁégﬁﬁﬁw“ﬁgﬁﬁeggng&ﬂﬂ“e SHBRrR g @FﬁﬁF%éwﬂ&VLﬁﬁgﬂﬁﬁﬁﬂrk

i nfornmati g B8 80&RLEIE heraWhdtiorkgal d preferred network list including
said network information for each of said preferred networks. 4. The

handhel d el ectroni c #evi@enaetson sgilebe sptaionaisingal amrtationhf or mat i on
i ncl udi ng s%ywﬁ & gr @a{&h'\&;g:aiﬁ QCaiﬁgférheRI/orﬁ?bgng 5‘?2113{){6%9 t}{%q}ay}@ﬁéfé .

electronic device conducting wireless communications, and display on said display a

listing (94) of said available networks;

enable the eniry of information relating to one or more manually entered
networks using said input apparatus;

enable the addition of one or more preferred networks to a preferred
network list (58) using said input apparatus, said preferred networks being one or more of:
(1) certain of said known networks selected from said listing of known networks, (ii)
certain of said available networks selected from said listing of available networks, and (iii)
the manually entered networks;

enable the assignment of a priority value to each of said preferred
networks using said input apparatus; and

utilize one or more of said preferred networks for performing wireless
communications using said communications subsystem when said handheld electronic
device is in a roaming situation, said one or more of said preferred networks being utilized
in a priority order that is based on the priority value assigned to each of said preferred

networks.



5. The handhel d el ectroni c device according to any preceding claim said
one or nore applications being further adapted to enable the sel ection of
said certain of said known networks fromsaid |isting of known networks
and said certain of said available netwdrks fromsaid |isting of avail able
net wor ks by selectively scrolling up and down said listing of known
networ ks and said |isting of avail abl e Stmnrks usi ng said input

apparatus. 6. The handhel d el ectronic device according to claimb5, said

i nput apparatus including a thunbwheel (28), said one or nore applications

being further adapted-t.q '

t hunbwheel . 7. The han e?ﬁﬁﬂ?%§¥$%kﬂ§§ egb%%ﬂg gg?%?ﬁb%?%qgﬁ%hgggggg'ng

claim sai ghbeystem oxcludbie: HppLirdadaidons: dp @iongafplichtivess baiag fieer hdaptkidstpl ay sai d

preferred petwor st,on said, .dis nd to display said preferred

network | i g?lesﬁldé”%lf’ré?ﬂ %%W?Jr%dﬁ %S&Pﬂfée@%%@. ng to said priority order. 8.

The handhel d el ect r ormihe h&%ﬂeﬁﬁel@&@ﬁfcﬂieﬂﬁe%&o@d;ﬁ%fﬂ AainSRieHctPsfis@id ty val ue of
said preferred networks being a highest priority, and said

a first one

priority v@?%@e%fwfam%sé’éma ngheork fnfemmatiop eespeipied disiewilo siig Pt a | owest

priority, r%@dv&kﬁfst Rblybid %ﬂ%{?u@&k dé?f&H%&?éaEﬁ OP&ga &%fe@&d\cgﬂe&%résa' d first
en Ing Wt

one of said preferred networks an sal second one of said
preferred networks. Qheﬁhﬂﬂhhhﬂﬁ$bdmeheteammhﬁngﬁmﬂm31h@&ﬂnﬂhmgkto claim?7

I id f h d d bl
he: movermno RS 08aRe  NSC2BH oh 8o FfkartCo ne Mebetet nEBRCa: o ol opl

to create an al tser ed Tdé Bipddayldot b@onicaadict BccoRBAYR angdrébedink QlairhYsakboree
assigned to one or npore of said preferred networks such that said priority

or der corﬁ%§ﬁ€ﬁ8@’F@“gﬁpaméﬂ?%@@éd@ﬁ§UP§Vmﬁﬁ&@ﬁdeﬁﬂﬂ“ﬁﬁmdFﬁgmﬁéﬁéﬁéld
el ectroni %Q@M'n@ﬁwﬁm&g 'sé‘iﬁ lfsﬁn B‘fykn%fwncrleﬁi/ﬁs dnd s%fc?cer@ﬁf & sh@%}glf arat us
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0. The handheld electronic device according to claim 5, said input apparatus

including a thumbwhee] (28), said one or more applications being further adapted to
enable said scrolling up and down using said thumbwheel.

7. The handheld electronic device according to any preceding claim, said one

~ or more applications being further adapted to display said preferred network list on said
display, and to display said preferred network list in a display order corresponding to said
priority order.

8. The handheld electronic device according to claim 7, said priority value of
a first one of said preferred networks being a highest priority, and said priority value of a
second one of said preferred networks being a lowest priority, said priority order being
sequential beginning with said first one of said preferred networks and ending with said
second one of said preferred networks.

9. The handheld electronic device according to claim 7 or claim 8, said one
or more applications being further adapted to enable the movement of a selected one of
said preferred networks on said display to create an altered display order, and to change
said priority value assigned to one or more of said preferred networks such that said

priority order corresponds to said altered display order.



said preferred networks on said display to create an altered display order,
and to change said priority value assigned to one or nore of said
preferred networks such that said priority order corresponds to said
altered display order. 12. A nmethod of establishing a prioritized list (58)
of networks to be used by a handheld electronic device (14) in roam ng
situations, conprising: displaying a listing (78) of one or nore known
networks on a display of said handhel d ¥ ectroni ¢ devi ce upon request of a
user of said handheld el ectronic device, each of said known networks

havi ng network ipfor ' : a; I el ect.roni.c,devj ce (14);
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each of said known networks having network information stored by said handheld
electronic device (14);

scanning for one or more available networks upon request of said user,
each of said available networks being available to the handheld electronic device for
conducting wireless communications, and displaying a listing (94) of said available
networks;
receiving information relating to one or more manually entered networks
when said information relating to one or more manually entered networks is input into said
handheld electronic device by said user;
adding one or more preferred networks to a preferred network list (58),
said preferred networks being one or more of: (i) certain of said known networks selected
from said listing of known networks, (ii) certain of said available networks selected from
said listing of available networks, and (iii) the manually entered networks; and
assigning a priority value to each of said preferred networks;
wherein one or more of said preferred networks are utilized for performing
wireless communications when said handheld electronic device is in a roaming situation,
said one or more of said preferred networks being utilized in a priority order that is based

on the priority value assigned to each of said preferred networks.



net wor ks havi ng network information associated therewith, said preferred
network list including said network information for each of said preferred
networks. 15. The nethod according to claim 14, said network infornmation
including MC and MCC for each of said preferred networks. 16. The net hod
according to any of clainms 12 to 15, further conprising displaying said
preferred network list in a display ordﬁ$ corresponding to said priority
order. 17. The nmethod according to claiml6, said priority value of a first
one of said preferred networks being a highest priority, and said priority
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net wor ks. &éisﬂk?mﬁethod according to claim16 or claim 17, further
conprising displaying said preferred network list on a display (12),
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1splaying said preferred network list in a display order corresponding to said priority
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order.

17. The method according to claim 16, said priority value of a first one of said
preferred networks being a highest priority, and said priority value of a second one of said
preferred networks being a lowest priority, said priority order being sequential beginning
with said first one of said preferred networks and ending with said second one of said
preferred networks.

18.  The method according to claim 16 or claim 17, further comprising
displaying said preferred network list on a display (12), moving a selected one of said
preferred networks on said display based on inputs received from said user to create an
altered display order, and changing said priority value assigned to one or more of said
preferred networks such that said priority order corresponds to said altered display order.

19.  The method according to any of claims 16 to 18, further comprising
displaying said preferred network list on a display (12), deleting a selected one of said
preferred networks on said display based on inputs received from said user to create an
altered display order, and changing said priority value assigned to one or more of said

preferred networks such that said priority order corresponds to said altered display order.



