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making and receiving telephone calls and/or sending and receiving data over a wireless

communication network. Before it is able to do this, the mobile station selects and
registers with one of a pluraﬁty of communication networks which are available within its
geographic coverage area. Afier registering with the selected network, the mobile station
20  operates in an idle mode where it “camps-on” a particular wireless communication
channel of the network to monitor for calls or messages. “Network selection” is the
particular process performed by the mobile station for selecting the one communication
network through which to register and operate.
Cellular felephony operation and network selection schemes are documented in
25  standards specifications that govern the behavior of cellular mobile stations and associated
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Commumications (GSM) standard. GSM 03.22/European Technical Standards Institute
(ETSD) TX 100 930, Technical Specification (TS) 23.122 from the 3" Generation
Partnership Project (3GPP), and other related standards specifications describe the many
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maintain coverage with networks (referred to as Public Land Mobile Networks or

PLMNs), primarily for the purpose of providing continuous telephone service.
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Accordingly, there is a resulting need for network selection methods and apparatus

that overcome the deficiencies of the prior art.

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

is associated with a home communication network having a home mobile country code



FIG 1 is a block diagramof a conmunication system which includes a nobile
station for comunicating in a wireless comuni cation network; 15FIG 2 is
a nore detailed exanple of a nobile station for use in the wirel ess

conmmuni cation network; FIG 3 is a particular structure of a systemfor
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10  Brief Description Of The Drawings

Embodiments of present invention will now be described by way of example with
reference to attached figures, wherein:
FIG. 1 is a block diagram of a communication system which includes a mobile
station for communicating in a wireless communication network;
15 FIG. 2 is a more detailed example of a mobile station for use in the wireless
communication network;
FIG. 3 is a particular structure of a system for commumicating with the mobile
station;
FIG. 4 is an illustration of a mobile station which is currently registered with and
20  communicating through a visiting network having a first Mobile Country Code (MCC)
when its home network having a second MCC is made available;
FIG. 5 is a flowchart for describing a method of selecting a communication
network according to current standards; and
FIG. 6 is a flowchart for describing a method of selecting a commumication

25  network with home network prioritization in country border regions.

Best Mode for Carrving Qut the Invention

Methods and apparatus for selecting a communication network by a mobile station

are described herein. In one illustrative method, the mobile station is associated with a

30 home communication network having a home mobile country code (MCC). The method
includes the steps of selecting and operating with a non-home communication network
having a visiting MCC and, after expiration of a periodic timer: scanning to identify a

plurality of communication networks in a coverage area within which the mobile station is



operating; if the home conmunication network having the honme MCCis

i dentified as being avail able by the scanning, selecting and operating with
t he home Communi cation network; and otherwi se, if the non-home

conmuni cation network having the visiting MCCis identified as being
avai l abl e by the scanning, selecting and operating with the 5 non-hone
conmuni cati on network. FIG 1 is a block diagramof a conmunication
system 100 whi ch includes a nobile comruni cati on device 102 which
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be executed on mobile station 102, and possibly other or different user inputs.
Mobile station 102 sends communication signals to 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, including for example
25  modulation/demodulation and possibly encéding/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 transceiver circuitry 108 will be adapted to particular wireless network or
networks in which mobile station 102 is intended to operate.
30 Mobile station 102 includes a baitery interface 134 for receiving one or more
rechargeable batteries 132, Battery 132 provides electrical power to (most if not all)
electrical circuitry in mobile station 102, and battery interface 134 provides for a

mechanical and electrical connection for battery 132. Baftery interface 134 is coupled to a



regul ator 136 which regul ates power for the device. Wien nobile station 102
Is fully operational, an RF transmtter of RF transceiver circuitry 108 is

typically keyed or turned on only when it is sending to network, and is

ot herwi se turned off to conserve resources. Such intermttent operation of

transmtter has a dramatic effect on power consunption of 5 nobile station

102. Simlarly, an RF receiver of RF transceiver circuitry 108 is typically
periodically tuned off to conserve power until it is needed to receive
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whi ch rein
unit device such as one of those described above. Such a mobile station 102 may have a

more particular implementation as described later in relation to mobile station 402 of FIG.

4.
Mobile station 102 operates using a Subscriber Identity Module (SIM) which is
25  connected to or inserted at a SIM interface 142. SIM 140 is one type of a conventional
“smart card” used to identify an end user (or subscriber) of mobile station 102 and fo
personalize the device, among other things. Without SIM 140, the mobile terminal is not
fully operational for communication through wireless network 104. By inserting SIM 140
into the mobile terminal, an end user can have access to any and all of his/her subscribed
30 services. In order to identify the subscriber, SIM 140 contains some user parameters such
as an International Mobile Subscriber Identity (IMSI). In addition, SIM 140 is typically
protected by a four-digit Personal Identification Number (PIN) which is stored therein and
known only by the end user. An advantage of using SIM 140 is that end users are not



known only by the end user. An advantage of using SIM 140 is that end users
are not necessarily bound by any single physical nobile termnal.
Typically, the only elenment that personalizes a nobile termnal is a SIM
card. Therefore, the user can access subscribed services using any nobile
term nal equipped to operate with the user's SIM SIM 140 general ly

I ncl udes a processor and nenory for storing information. SIMand its 5

i nterfacing standards are well known. For interfacing with a standard GSM
devi ce havin rface. 142 .
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station 120 normally performs such functions as modulation and possibly encoding and/or
encryption of signals to be transmitted to the mobile station in accordance with particular,
usually predetermined, communication protocols and parameters, under control of its

25  controller. Base station 120 similarly demodulates and possibly decodes and decrypts, if
necessary, any communication signals received from mobile station 102 within its cell.
Communication protocols and parameters may vary between different networks. For
example, one network may employ a different modulation scheme and operate at different
frequencies than other networks.

30 The wireless link shown in communication system 100 of FiG. 1 represents one or
more different channels, typically different radio frequency (RF) channels, and associated
protocols used between wireless network 104 and mobile station 102. An RF channel is a

limited resource that must be conserved, typically due to limits in overall bandwidth and a



limted battery power of nobile station 102. Those skilled in art wll
appreciate that a wireless network in actual practice may include hundreds
of cells, each served by a distinct base station 120 and transcei ver,
dependi ng upon desired overall expanse of network coverage. Al base
station controllers and base stations may be connected by 5 nultiple
switches and routers (not shown), controlled by nmultiple network
controllers. For all nobile station's 102 registered with a network
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station 102 and the external data networks using, for exanple,
based on the same algorithms, keys, and criteria as in existing GSM. In conventional

’a

25  operation, cell selection may be performed autonomously by mobile station 102 or by base
station 120 instructing mobile station 102 to select a particular cell. Mobile station 102
informs wireless network 104 when it reselects another cell or group of cells, known as a
routing area.

In order to access GPRS services, mobile station 102 first makes its presence

30  known to wireless network 104 by performing what is known as a GPRS “attach”. This
operation establishes a logical link between mobile station 102 and SGSN 126 and makes
mobile station 102 available to receive, for example, pages via SGSN, notifications of
incoming GPRS data, or SMS messages over GPRS. In order to send and receive GPRS
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those skilled in field of communications, particular design of communication subsystem

211 depends on the communication network in which mobile station 200 is intended to
30 operate. _
Network access requirements will also vary depending upon type of network
utilized. In GPRS networks, for example, network access is associated with a subscriber

or user of mobile station 200. A GPRS device therefore requires a Subscriber Identity



15 communi cation functions such as denodul ati on and decoding to be
performed in DSP 220. In a simlar manner, signals to be transmtted are
processed, including nodul ati on and encodi ng, for exanple, by DSP 220.
These DSP-processed signals are input to transmtter 214 for
digital-to-analog (D/A) conversion, frequency up conversion, filtering,
anplification and transm ssi on over conmunication network via antenna 218.
DSP 220 20 not only processes comuni cation signals, but also provides for
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keyboard 2%1%01%{'%11011 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 conversion of a received signal allows more complex

15 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

transmitter 214 for digital-to-analog (D/A) conversion, frequency up conversion, filtering,

amplification and transmission over commumication network via antenna 218. DSP 220

20  not only processes communication signals, but also provides for receiver and transmitter

control. For example, the gains applied to communication signals in receiver 212 and

transmitter 214 may be adaptively controlied through automatic gain control algorithms
implemented in DSP 220.

Mobile station 200 includes a microprocessor 238 (which is one implementation of

25  controller 106 of FIG. 1) which controls overall operation of mobile station 200.

Communication functions, including at least data and voice communications, are

performed through communication subsystem 211. Microprocessor 238 also interacts

with additional device subsystems such as a display 222, a flash memory 224, a random

access memory (RAM) 226, auxiliary input/output (I/O) subsystems 228, a serial port 230,

30 a keyboard 232, a speaker 234, a microphone 236, a short-range communications

subsystem 240, and any other device subsystems generally designated at 242. Data and

control lines 260 extend between SIM interface 264 and microprocessor 238 for

communicating data therebetween and for control. Some of the subsystems shown in FIG.



di splay 222, for exanple, nmay be used for both communication-rel ated
functions, such as entering a text nessage for transm ssion over a
conmruni cati on network, and device- 5 resident functions such as a
calculator or task list. Operating system software used by m croprocessor
238 is preferably stored in a persistent store such as flash nenory 224,
which may alternatively be a read-only nenory (ROM or simlar storage
el enent (not shown). Those skilled in the art will appreciate that the
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syste
applications whlch control basic device operations, including at least data and voice

communication applications (such as a network selection scheme), will normaily be
15  installed on mobile station 200 during its manufacture. A preferred application that may

be loaded onto mobile station 200 may be a personal information manager (PIM)

application having the ability to organize and manage data items relating to user such as,

but not limited to, e-mail, calendar events, voice mails, appointments, and task items.

Naturally, one or more memory stores are available on mobile station 200 and SIM 262 to
20 facilitate storage of PIM data items and other information.

The PIM application preferably has the ability to send and receive data items via
the wireless network. In a preferred embodiment, PIM data items are seamlessly
integrated, synchronized, and updated via the wireless network, with the mobile station
user’s corresponding data items stored and/or associated with a host computer system

25  thereby creating a mirrored host computer on mobile station 200 with respect to such
jtems. This is especially advantageous where the host computer system is the mobile
station user’s office computer system. Additional applications may also be loaded onfo
mobile station 200 through network, an auxiliary /O subsystem 228, serial port 230,
short-range communications subsystern 240, or any other suitable subsystem 242, and

30 installed by a user in RAM 226 or preferably a non-volatile store (not shown) for
execution by microprocessor 238. Such flexibility in application installation increases the
functionality of mobile station 200 and may provide enhanced on-device functions,

communication-related functions, or both. For example, secure communication

10



25 thereby creating a mrrored host conputer on nobile station 200 with
respect to such itens. This is especially advantageous where the host
conputer systemis the nobile station user's office conputer system
Addi ti onal applications may al so be | oaded onto nobile station 200 through
network, an auxiliary I/O subsystem 228, serial port 230, short-range
comuni cations subsystem 240, or any other suitable subsystem 242, and 30
installed by a user in RAM 226 or preferably a non-volatile store (not
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236. Alt esr %f-’? {fg}’ﬁgﬁ;ﬂ@g egrept that the received signals would be output to speaker 234 and

signals for fransmission would be generated by microphone 236. Altemative voice or.

15  audio I/O subsystems, such as a voice message recording subsystem, may also be
implemented on mobile station 200. Although voice or audio signal output is preferably
accomplished primarily through speaker 234, display 222 may also be used to provide an
indication of the identity of a calling party, duration of a voice call, or other voice call
related information, as some examples,

20 Serial port 230 in FIG. 2 is normally implemented in a personal digital assistant
(PDA)-type communication device for which synchronization with a user's desktop
computer is a desirable, albeit optional, component. Serial port 230 enables a user to set
preferences through an external device or software application and extends the capabilities
of mobile station 200 by providing for information or software downloads to mobile

25  station 200 other than through a wireless communication network. The alternate
download path may, for example, be used to load an encryption key onto mobile station
200 through a direct and thus reliable and trusted connection to thereby provide secure
device communication.

Short-range communications subsystem 240 of FIG. 2 is an additional optional

30 component which provides for communication between mobile station 200 and different
systems or devices, which need not necessarily be similar devices. For example,
subsystem 240 may include an infrared device and associated circuits and components, or

™ _ )
a Bluetooth™ communication module io provide for communication with similarly-

11



15 audi o 110 subsystens, such as a voice nessage recordi ng subsystem may
al so be inplenented on nobile station 200. Al though voice or audi o signal
output is preferably acconplished primarily through speaker 234, display
222 may al so be used to provide an indication of the identity of a calling
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as sone exanples. 20Serial port 230 in FIG 2 is normally inplenented in a
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conponents of _an | F-b d wirel e{\ss dﬁ\ta 0O n twor§ such _as aaélgDRS net wor k.
Mobi | e st &KieBh oising nFRROBENTRy FUGD S\ PFS | SIHONS, F2fe T feilre RAMHOPR 345,

and may al.sapHifntad 85 b&ieaf suel BN dvaiided Gardviay GPRE $dVies Nodo(GESNediswor k (not
shown). The voi ce network nmay be associated with | P-based w rel ess network
345 sim | aphwentmp@éé%l e, GSM and GPRS networks, or alternatively may be

a conpl etely sepahghf iR I®WOsKa ¢dibRafBIRP nlaly-tRAcRPIed ab anffel kr bttt que i n
that I2t0 | Saddress resolution component 335 and one or more network enfry points 305. Data
packets are transmitted fiom gateway 340, which iz source of information fo be
transmitted to mobile station 200, through network 345 by setting up a wireless network
tunnel 325 from gateway 340 to mobile station 200. In order to create this wireless tunnel
325, a unique network address is associated with mobile station 200. In an IP-based
25  wircless network, however, network addresses are typically not permanently assigned to a
particular mobile station 200 but instead are dynamically allocated on an as-needed basis.
It is thus preferable for mobile station 200 to acquire a network address and for gateway
340 to determine this address so as to establish wireless tunmel 325.
Network entry point 305 is generally used to mulfiplex and demultiplex amongst
30 many gateways, corporate servers, and bulk connections such as the Internet, for example.
There are normally very few of these network eniry points 305, since they are also
intended to centralize externally available wireless network services. Network entry

points 305 often use some form of an address resolution component 335 that assists in
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15 effectively an overlay on the GSM voi ce network. As such, GPRS
conponents will either extend existing GSM conponents, such as base
stations 320, or require additional conponents to be added, such as an
advanced Gateway GPRS Service Node (GGSN) as a network entry point 305. As
shown in FIG 3, a gateway 340 may be coupled to an internal or external 20
address resol uti on conponent 335 and one or nore network entry points 305.
Dat a packets are transmitted from gateway 340, which is source of

| nformati gp,lQ agﬁ%r&a&@ﬁﬁwogﬁi% bQw BB a?/ts@fni iRLAO Satidrd! GHI@hs BRIWN K 345 by

setting up a W reressnetwork tunnel rom gat evay 340 to nobi | e _station
200. In oadkhrasstmsaiutmt@nmfm@tvﬁ%elﬁ éh%““% @hidefyngpily host Gﬁiﬂiﬁk‘éﬂ“ﬁétmﬁ?@ addr ess

i s associ @éﬁ%w 0513 Q{od%o lgrg%h@g aﬁg&ﬁrfsls?es@ﬁnbfnﬁ%ﬁﬁrﬁzf’ wi rel ess network,

however, resses -are y not permanently assigned to a
partlcul ar nobil cenisdl aiteraal c@Potmnt oil'mql@ﬂadatﬁméhwlﬁéﬁ @&IHWVOéHQﬂ&E%%I on an

ded h f
et vor § aAERD BREFDIOHT Ahbgre i G b SRR rElolf paChe SoBE Y 1€

est abl i sh gpérh&tveBSheloonsiticted Zom ﬁbﬁuﬂrdonmmgdl}pmaﬂablaﬁﬁdw&egé‘h@pla‘MSﬁ used to

mul tiplex and depul tipl ex_anmongst 3 n r and
bul k conn@&tHebHEk sipuls rsa(s%d? hé 'i°nPEHni"?B"f mﬁ?%“? c\#?fl’as’e %%eolrglg %iroenﬁlgé rrgl ly very
few of th%ﬁﬁleﬂl@ﬁt‘é@rzh ﬁ%wvdpplmtgs @bhork sinkca ténel ascatial Sar antoegdied t o

centralize external avai |l abl e vvlrele S network_service rk entry
poi nt's 30%oryieciqn hﬁé]é¥ ork SRty BeiR S'H?Cﬁ%esn%%rgf‘ Fedhe Sl%?ﬁﬂl\{glhgﬁ %35 { hat

assi sty | naeRRAS I OIRcditd D0l BEMUPRI GaloabRyGicaRer oS, o

statlons hi's exanpl e, address resol ution conmponent 335 |s shown as a

dynani ¢ hdbst mdhﬂucgmaaqsltbmﬁpﬁm@cﬁé? sippiarspPftgn st s g P 1P SVlLACES @i ng an
addr ess 1 ¢agl bk QTR AP srbwg 50 ihackiB hBB Bbre GUINE) QDY aObsetiif gloess dat a
S

network 3 F 8% et wo router 315 Normal |y, network routers 315 are
propri et afytetnet, tchieolpey déstidtions frereuting dath messapes, Basestations 820 Aadssghed be

constructed from %8 1%%5:911&8maﬁﬂﬂtét%ﬁgyﬁhla?#ﬂoﬁﬂé"ﬁﬁt%%‘b@ The pur pose of

net wor k r G0 2% 0 cén i ze thousands of base stations 320
nor malysy i rrpl e Weirdled netwoek uehals suek lay a Warelpes wanelGRk afernpencd a@@ﬁ% W&FlefFSocat i on

for al on nne 0 t

net wor ks t g“éﬁ@ “E)é’r‘#ﬂ(%?l ﬁ?cea |%:F§s;§‘§'$&5 %é%‘mm %ﬂguat‘%?%s §15 and cases
wher e t hergerivr 4P mte@r naGaRSJ :aunmemm&mcestaursbe@a@anmmhaharamfermdch cases
the functions are

I. rk rout I
server 3070 2§ r?l?%?%nt%‘&% Z‘ % ﬁlﬁt&ﬂn‘?es&’é’ PR &S ersrse serl\\%%r nﬂc%ﬁg%a@%gz as used
in the | ntiPglea %ﬁcxh@@éﬁhﬂﬁué&%&dxa&ﬁ with Svifetess nawmmgtsdama step o€ agraing Base
e

stations 320, as scri bed above rovide wirel ess t bi.l e stations
such 9 nobell a wireless dynehd25 !?@Wrﬁ‘iiﬁ’@s@o Et f@nﬁe’lngmgtﬁéﬁ gé)m%m’v\? rel ess
tunnel 329 .arfx %ﬂﬁ?%nﬁqﬁsﬁnﬂmﬁlﬁ&eﬁsmshes 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
turmels can be opened from one mobile station 200 for redundancy, or to access different
25  gateways and services on the network. Once the domain name is found, the turmel is then
extended to network entry point 305 and necessary resources are allocated at each of the
nodes along the way. Network entry point 305 then uses the address resolution (or DHCP
335) component to allocate an IP address for mobile station 200. When an IP address has
been allocated to mobile station 200 and communicated to gateway 340, information can

30  then be forwarded from gateway 340 to mobile station 200. '
Wireless tunnel 325 typically has a limited life, depending on mobile station’s 100
coverage profile and activity. Wireless network 345 will tear down wireless tunnel 325

afier a certain period of inactivity or out-of-coverage period, in order to recapture
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network 345 in order to allocate necessary nenory, routing, and address
resources to deliver IP packets. In GPRS, such tunnels 325 are established
as part of what are referred to as "PDP contexts" (i.e. data sessions). To
open wireless tunnel 325, nobile station 200 nust use a specific technique
associated with wirel ess network 345. The step of opening 20 such a

w reless tunnel 325 may require nobile station 200 to indicate the donain,
or network entry point 305 with which it wi shes to open wreless tunnel

325. In this MK rdaSoi RF ikl whi ch
uses name ser ve%@ﬂﬁshﬁe&%gra%ﬂr]\led%ﬂs%r B%gf&\}n%%kp%ntr oi nt 305 matches the
donai n pr @aciaitadhe Wuaddiest eenwiorasile seserverh s Imaobilg stefien S fen FislstsoHBhobi | e
station 2 for dund r @zir@]@ &heh. servi ces
on the neggf) ‘g %ﬁm&'n ]iﬁ%%%%%gg oundé & %ﬁ?\%?éfﬁﬁen ext ended
to networ Igatemy ,y4qloseahll 36ifityen dnitigte E daia packels tﬁunng@b satien200.odwthetiowr each of

the nodes _along th entry t he address
resol ufi of T%ﬂéﬁﬂ%ﬁjﬂf@g g@é}*%%‘f%@ TP atfg?}olgé{:?% {ﬁg&l §ss for nobile

st gtl on 200. V\ﬁﬁﬂmd s%phdﬁh&ﬂ@n%ﬂ%—bb@ﬂfﬂa%s abtkmrlét(enb SwﬁrﬁgbmeeofmlmndZ]?O
and conmuni cated to gate 4 ar mat.i a ed from
gat enay 34@“@@”%5%“@“%‘?&‘%%‘“9’@6‘3 ut 15 pl",JBIJL\N‘:WE‘EId (ﬁt?né ch%tg%lofl %‘},@@% y has a
limted |ifgess dEPROLY AdwoIk tﬁB@hiseb&haiekfﬂﬁpeﬁl AA0opeatal By Qqatoofnui g2pnad
activity. Wreless network 345 w || e} domnvmrelq%(g 3&35’5{ after a

certain pé&ieheal Reckst RadiojServige @PR@IPGW BeHg &OBR
recapt,yre g I?Iﬁﬁ’i't&r ﬁ&ﬁmﬁﬁk&mﬁy (G8MVT nivoRl B&E devilbiRid %atfd@fds Qbﬂﬁﬁﬁttde&ffr s. The

mai n reason Is toreclaimthe | P address te orarll i(érvedfor
nobi | e st RurepearPOgferbens oﬁfrp@al@@é Tplsmnwyeasl%édmw dthe | P

addr ess ' | 05 5Em1%n&éar Datd OMibs ﬂatmmmxohoses al |
ability t %hu%%gm}%d éeﬂglg(é 1?% nobi | e staatl on 200, whether over 5

Tr ansni ss(EDG@)rWdoUmPersaloMmbﬂQ TrelecommuaigationsisSystemn t(HYF B Pliofo&[Pe( UDP) .
In this appli catdc,glﬁ %}ﬁln g%‘ﬁé.ﬁﬁ%"ﬂaﬁe@ eﬂ%\’%@drfés he(v%'%%e&@%@ﬁﬁddcﬂfeype of

wirel ess CBATRIA? may 1ncludé but is not limted to: (1) a
Code Qisvi $h@muMehtidnpleesiblishaeni ms ofemmrdsemwaphctaagn lpeddeh be embmsipl@d and

operated by Qual comm Packet Radi o Service (GPRS) network for
use in coﬁf%ﬁﬁal’ #ﬁ’"@eﬁ%%al Q@)?a? t%" ‘for Mbbile Comunications (GSM

network bot h deueingR&thchive ﬁimcmﬂdsscnbeﬂmtrblemm HEGr D pegibe Gpndseiaihviee of
Postal and Tel ecommuni cat i dm ni stratl PT) ( Ut ur.e

t hi rd-gen@f&ﬁ%@%@@ﬂ%‘m&?l{’ﬁ?@%@% Eétfvﬁ hl&p %‘%ﬁﬁ S ut i on
( EDGE) an% vhibieih SR saMRbidoBrapit e@gmmon@af tl:BﬁScoﬁgmmmw()hJIkﬂ?ﬁ)orkslmlllb to be
under st ood that although gartl cular, | P-based w reI ess neta\go%aﬁﬁgha e been

descr i2ed seletted 1y dhmraehilea station.r et 4h|30s ANBHANS He MeDy ¥sent

applicati ﬁﬁﬁdi iy utilized in any suitable type of wireless packet dat a
net wor k. %316 |ncrgtéstructure shown and descri bed inrelation to 3 may

be represent at Fi@ bis andBustighien of mabil stefion 200 beiercurranily Testistrd; veith ?‘%SIn
ne ot -+ nesaa e B B g ey The. mobi e
station, eioL ke Coimtnain aistsohseriantlyrmarde riuailablea shiberer f4 sepataies Country A
25 and Country B. Home network 402 in Country A has a base station 404 through which
mobile station 200 may communicate. Home network 402 is associated with a first
Mobile Country Code (MCC) and a first Mobile Network Code (MNC). The first MCC
corresponds to Country A. On the other hand, visiting network 406 in Country B has a
base station 408 though which mobile station 200 may communicate. Visiting network
30 406 is associated with a second MCC and a second MNC. The second MCC corresponds
to Country B and is different from the first MCC. MNC/MCC pairs uniquely identify a

given network; they are broadcasted by base stations and received by mobile stations 200

during scanning operations.
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conmuni cat i ons. FIG 4 is an illustration of nobile station 200 being
currently registered with and communi cating through a visiting network 406
in Country "B" when its home network 402 in Country "A" is subsequently
made avail able. A border 450 separates Country A 25 and Country B. Hone
network 402 in Country A has a base station 404 through which nobile
station 200 may communi cate. Hone network 402 is associated with a first
Mobil e Country Code (MCC) and a first Mobile Network Code (MNC). The first
MCC cor r espondsodn@d&Qbditudtidy wﬁi‘e H&Eﬂé)itgtﬂih j@@nﬂaelﬂ@ 1§jtita11§‘93r{?&1ttgﬂﬁiitu4306 in

Country B has a base station 408 ugh_whi ch, nobil e station
comuni catr@hmxks‘i()ﬁmglmtrwﬁ kAgeordws tp ¢he sReGHIcalUE, Aing i E@B’é‘ﬁdsm and a

second MG eﬁ@@ﬁ%@g%n&%&sa # O@@%&&s%@% it ﬂ'tl&é&ﬁ'ﬁﬂf from

the first palrs unique entify a given networ ey are
br oadcast étéeﬂvmgbébenmst Bt |161aslsam:dbﬂ@stem0ﬁe2ﬂ0lmuﬂmbi t’reéﬂcétl@t neWerk X0 does | ng

< o w1 prary epesent My GRSV bAReR oo URR athBRE RN el o7 7

to the s pgﬁbﬁlm@ahﬂ thé\Bordetsl (d.8) dotdes 4 F roif oekd coumbraea ge. mﬁ‘nuhmes tAaamch) vﬂﬁﬁe must

not consi ti net wor t.h g not__i. N th .current I’VI ng"
Count ry Bmfﬁﬂ stg zﬁ‘gﬁagétgtﬁetel B%twf rﬂﬁ%aﬁ&%o?unms Scelﬁ S el ?hat
does 5 nOtstMoﬁmaﬁ)terafeBQo s@rendll Mearoats mmcﬁmgwgs oeh woe z@ﬁorkmeptmperau on
causes significant roble at_th %{3 Ig borde 450) of two
countries aye gn MLy et qiigers O%Hehfc “ﬁrﬁ‘é}s 1 200 is able to
"see" petwor ks HTGOMROdrch Rl fu@ifor dbRribiRE S Iﬁémﬂﬁ&fﬂsascﬂﬂgbi dofmAinidatien 200
operates to ignore all networks (including its own honme network 402 t hat

have an MIGtworkacerdingjosurrespapdadBucgconyegtion pRafttionds despigbedde Hd
10FIG 5 g, &ﬁfchﬂ,\ﬂt‘fﬁg@hgh@rz f 1t NBLAASSE bt Bi i 8100R15090a HobBie|sBEbh @Q a

communi cati1'on networ k accor ing to current standards. Such conventi onal
oper at i on dpsratieg on e ivisitingmetrsk rgpewniy ik GiapSN4 D isking nelsror406 #dgfnni ng at

a start bl tavor k i n
Country B ‘Dotas VEiip ERRpk fy Ehiyais e BRcRle el of g i MO0
net woris i rhoﬁteunetwyrkshassa gt MEE hohréhendsitiog lnetfork thes potsoonsl BICK ithat;is t he 15
hone netwo ats a rift and the visiting network has a second MCC t hat

i's dlffere CHEPITATR i Since the nobile station is not
operating on i tﬁndaanemabﬁmalkon P npe ppasling drhitsybome heteoks, &ipeaodic (‘bemdPLMN

timer) has bee set,, o that th m)blles t|o erform
peri odi c SEEHY F’B’rer @éﬂﬁfy%]h@?ﬂ%ﬁbeeﬁd *H Work r%llﬂﬁsr‘éu 1ot
expi red 2GhdfohRpeBéifi) scahd for e hioine netwirk OIF tﬁemmauasmtkotm lias umt éxpirsdich
expiration, If the honme network tiner has @Xe@ﬁ i.red.at S;@&] ﬁve mobi | e
stati o peFrBrAY: ﬁ‘e%ﬂﬁﬁtﬁﬁo%‘ﬁ?éﬁuﬁ‘t‘qsé?lwﬁﬁ £} PRpirZYiqn. B‘Ieéle Kor ks
Wit hin it SgeQMRE 8ffredheded $065 heRkihile S{Hﬁb@pw@instah&mmdpa&ah@n mﬂmﬂfys nmay
i ncl ude the hone network of the nmobile statjon %Q:SbCh is in gﬁbor ring

Country A glkaypilablspetwerkporilbiy als ¢overapesarep) (steps t Netectpt Bt aetlaflgar ds,
the mobi| &,k ot yfﬂfﬁﬁdesﬁb% ft{e%rkhﬁstﬁe BRLIO o] WhieUStd ¥ HBrdfihgd

net wor k selection ni ques .g. based on a prioritized network ITst)
(step 510)Counﬁrytm@gqbween@wwkr4ozuoﬁﬂ§élﬁa{ ry Ais available, the nobile
statiop wll n I t Shardatds. The
current” st anda?iI ﬁr%ecgﬁeirlﬂe&?wg{di ﬁB @eﬁgﬁﬁﬁﬁggﬂﬁﬁﬁﬁgs tﬁg previously
utilized r@dsumka asldg nbtwormsdecz&loarteqhmques te. g;ltbe@dimﬂ s prioritied sietwoe lip e

network is e td S net wor k
tinmer is r@ 51? gf;th%%%gn ‘lr;ivc? ﬁne rr'g?tﬁtg ESnt !aﬁlﬁ'égh%pmgég itg{tg?l vpiﬁg%]é When
the hone r&leomtlin Etb;lerIO givrlrs thgsenurient sxplardss The lerrent Istandardst Etlllllmthﬂk the again

fail to selp CCt shou mat thrz]f? t rekpré:vrious unthzgd network and, in this scenario, it does

30 not. Thus, the home network is not selected by the mobile station in step 510, the home
network timer is reset (step 512), and the method continues back at step 506. When the
home network timer subsequently expires, the mobile station will again fail to select the

home network in Country A.
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FIG 6 is a flowhart for describing a nethod of selecting a conmuni cation
network with hone network prioritization in country border regions Such a
nmet hod may be enpl oyed in connection with devices and conmponents shown and
descri bed above in relation to FIGs. 1-4. For exanple, the steps may be
performed by m croprocessor 238 5 and conmuni cati on subsystem 211 of nobile
station 200 of FIG 2. Beginning at a start block 602 of FIG 6, a nobile
station is operating on a visiting network in Country B (step 604) (e.g.
visiting netwo 4 S n COHA nl S nhot

t he honme net Wo;:tG ?% heﬂ%‘%laﬁtzelﬁ)rstdggfb:ﬁgl\rflﬂg %%éé&%gngﬁ %\Ee?%éﬁv\g?rh has g&%{a{trﬁst MCcC
and the vmmmglthebmnktwhﬂsPrwrmedmdn NBOti Yordsr agionsy Sheh haethod srayVCC,
1OS|ncethem)|I statl sn i peri odi c
“home. net BB ARG SEBFHRBITN e ok sifondhls sheml QPR oy il | DG
nobi | e st adihtesn WBEBIGREN-4.0FoY Eb&liﬂpdnjlﬂw stepmnBayf oy pérfosmbd hp mieropwordssor| 338t he hone

i | BRSO T G e RO G FAET RN B St op

606, the mRRkleey tAlG. 6N REkH st BNas GRplinE 0F 2ottt icorork in ColamtyiH steh5 al |
available networks within its cover age rea, . ste g(og%g?Thefgﬁal I bI e

net wor ks B84 (erge Mistins mravoRp A oo f © ¥ °s in a

bor deri ngy, Qlﬁh’}{eﬁ%ﬂ@of&e%oﬂﬂ@@?au@@ttwhkméﬁ&v@fk Edsc'i fid) MCC and thk Risithg pr esent
t echni que, e station conpares the scan |list of avail abl e networks

with the hewornbiswcetond dICQ diffareny TamdhaErst MG home network is avail abl e
(step QO 610) . s};{aﬁ u{éﬂﬂﬂ&% &% égﬂotdé}ﬁ&uhgloﬁ damoﬁerm&éﬂa,ga MIadOGoRRI TS i n

the séan Iist w MCC “pal r hone network is avail able
as test ed netwostt emeﬁlﬁl‘ Hll’IbMNrmmr) asdbeen sebwds@me@s go tipidhe mghids ¥3tiongpavh t he
home net wor 612 r bd gotlehgidgact t hat
t he McC off ’? Pl e %?%&%tﬁ ﬂracsjhnc??r'?‘3| h%ﬁgd&rl\/%iglﬁﬁ‘tﬂ?!ti)1 hgel’%o\}lesfﬁtr I ng

net wor k  wigétkp @d6)cthe mbmlmmm&osﬁzmbs rwaibentih seohi expisatieno ﬁethah@mgnetwpﬂq he home
25 network is_not av bl ects
fromthosemi‘l""’éfnevi)‘?"l?g"’{f1 %&fﬁp’r §g gtlhdneqe%qﬁgeﬁ H% ﬁer h?%&g (e.g.
based 1gn 'allsavﬁﬂdi?w hdtwaks lmemmg Wﬁ)vleragﬁ )are(ﬁs(step 663)4) Theﬁays.ﬂahlm getwhé(s lsnaﬂfye )
visiting network is avai en.the hone. net wor .un t he
nobi | e st éQQWWhPmEBFﬁ”"ﬁ%%F S1okilp SGUGR %@H@%? rm @X@l\}éﬁk (Q%e tinmer
i s then reggk nefloRP4GlSFIaN). the nmet hod repeats at step 606.

30Advant ageousl y, this unique operatjon elimnates sed at
country bor der T &t eyRssuiirehnigyse hipoRopile siatgn gopipatesy Fé"q%of)sl%sogeava’ﬁ%r%r ks

from both %Mi\!vﬁ@ memﬁlerﬂa%rﬁ t$ i@ﬁﬁ@wm& %gﬁihlm@k%aﬁaﬂablew its
own horme network which has an MCC that differs fromthe IVCCof 55 current

servi rg§ nétlub rFasimobiln etatiorodass sk roertriag MM/MLCC paits in thescespjist ts.
Net work s %tMﬁ&nﬁE&gﬂﬁ gh&%’gé%ﬁcsls%mbmeswme 60, 1{BE inbbAt i on i n
ave

country b er reglon een described. In one illustrative exanpl e as
descri bed staaomsbkd:te asd aegisers ivdthalbs dwimet Wﬂ?ﬁ{t(ﬁteﬁ o ke The hama D6 5 net wor k

h h f o h
aving a %gﬁygggg?%e%t%gmeqﬁceo Jhg ot RGP Hﬁfe?&%'ﬁ’bﬁm)‘th Brveyer, the

nobi | e st &F ects and operates wt one comruni cati on network
having a \hévisiting nbfaork m evhickotip mabileostation vesstpireriouslytdperatingi [idheshomes on

scans to identjf f 0 i e area
ok 1 @sonirerarkes b T E e flo, BRI BRI Kon tbelnl QYRS 205 ©

net wor k hayjufigy BresitonewdikGelestiontietiinidues de. g.sbab@}i mgxtapamritabd e¢twtot1e11$tbb| | e
station selects and operates with the ho net wo

Ot her wi se,(StEp 644 )no‘?‘FSWBW@ tE%ﬁ"H"EFnY‘E’&PE&ﬁ g %T#’E ﬁ é’°€}° e ork 17(\)/[ZC is

I dentifi e%%ﬁaenmeqﬁ@dlﬂeaéaﬁen Wlﬂecoﬁﬁﬂld 6peBitiaki with &el wsitisg aetdmﬂcpem es with

t he non-hone communi cation net
timer is then reset (step 616) and the method repeats at step 606.

30 Advantageously, this unique operation eliminates the problems caused at country

border regions when the mobile station is able to “see” networks from both countries. The
mobile station no longer operates to ignore its own home network which has an MCC that

differs from the MCC of its current serving network in the above-described scenario,

1le



A related nethod of selecting a conmunication network by a nobile station
associ ated with a hone communi cati on network having a home MCC i ncl udes the
acts of 15 selecting and operating with a non-honme conmuni cati on network
having a visiting MCC, scanning to identify a plurality of conmunication
networks in a coverage area within which the nobile station is operating;
and if the honme communication network having the honme MCCis identified as
bei ng avail abl e by the scanning, selecting and operating with the hone
comuni cation ﬁﬁ&l"\@&ﬁme@@%&m 6ok QRetBoas (a8 abpihiis] th dhofrier twork

comuni cati on network having a first MCC associ at ed W|th a first country
and a secepnoitezationin mtlﬁl‘bhond@tmﬁipks hrgibsen dessdhegndn ppelliskge sEFIPRi th a

second COYnL L ¥ine2BhiIREGETEOIbGarSd fih QTS bl AimAIEIGPREARK Batik B the

-qr-

first and® he secbn mruni cati1 on networks have the first communicati on
net wor k dﬁsmg IMC@d Mg blﬂsﬁmnéﬂmdrwmﬁl@mlkmum emiever e raphilecyiationr e 25
nobi | e st at.i ive t,0 ol Rﬁf@
commun? caf§l agsn@f‘ﬁgn@h%o seec%ﬁé“@%g(ﬂ%g%hﬁl ﬁlﬁéxpﬁﬁﬁ% on of a

tinmer: scafet cbxlpﬁ‘@mim oy @ thhaty ahd tmyobile statiomiméapat ioorrdmefyv\@r kiurdlity sofcover age
area wthin which the nopiJe station is er.a ;

conmuni caCPBRURSHIRBTENTIKT Mg $AVEET ?Ig?wﬁ |]ﬂs“t"]:|1 %‘gn Obf1 %%isbzl%rﬁan%val | abl e
by the SC§niheS 8RS teoRRhnRREs R netwokl Matig the mSneCRIOL M mama aetbeimgk; and

30 otherwse, if the second comruni.cation k havin e seco d MCC is
Cdent 1 11 oavlsbloeihadobia FRABH S BOPEEER MEdhoRome roHaten BERC ne

seconq, ComguM, At 1‘.('%’]109—@15% rc%mmumcaﬁonﬂi@w&*k%ﬁm@&ﬁ@h'sﬂﬁﬁg MO edidewiticd of

i nvent'ion are i ntended be exanpl es onfl;céTﬁQI terati onsﬂl di ficati ons, and

vari at i-ongs n@]ﬂ&@véﬂﬂb&at@é @Qb%?arsttqf’@ﬁl gt di RSFRLES BY tPfosENoP ki | | in

art witho m scope of invention, which is defined solely by

cl ai ns apgémn}éhgg@é]ﬁedrngt&ﬁ&?ndust rial Applicability 5The present_ invention

provi des net mﬁkrerlﬂd:(bmeﬁ@d ofesdiesting anepmipyrieaiion sietwark A mobile station 1 A
et hod of (SeHERh A ARl 610N AGLNOL Y &n{mecqnéméslt@@a&sz&o)

associ at e@RF one conmuni cat1 on network “(402) having a hone nobile

countrny 5 seéledag’ ahﬂ:ﬁ‘peramdwmiea hodhooapmimimigation network having a visiting MCC;

scanming to identify a plurality of communication networks in a coverage area within

which the mobile station is operating; and if the home communication network having the
home MCC is identified as being available by the scanning, selecting and operating with
the home communication network.

20 | A communication system includes a first communication network having a first
MCC associated with a first country and a second communication network having a
second MCC associated with a second country. One or more mobile stations which are
operable with the first and the second communication networks have the first
communication network designated as its home communication network. The one or more

25 mobile stations are operative to select and operate with the second communication
network having the second MCC and, after expiration of a timer: scan to identify a
plurality of communication networks in a coverage area within which the mobile station is
operating; if the first communication network having the first MCC is identified as being
available by the scan, select and operate with the first communication network; and

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

The above-described embodiments of invention are intended to be examples only.

Alterations, modifications, and variations may be effected to particular embodiments by
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sel ecting and operating with a non-home comuni cati on network (406) having
a visiting MCC different fromthe home MCC of the home comruni cation

net wor k (406); setting and running a periodic honme public | and nobile
network "HPLMN' tiner in response to operating with the non-hone
comuni cati on network (406) having the 10 visiting MCC in response

to each expiration of the periodic HPLMN tinmer while operating with the
non- home conmuni cati on network (406) having the visiting MCC

scanning Lo i tify_a ol i fcadd r ' er age
area wt hﬁ“ﬁ%\%ﬁ@%f ]t‘lﬁlet%rr’%ﬁﬂF géps?{t %ltgic%)rrlrp E zgo?f ‘?’?ﬂgg@r‘gﬁ%;&%ﬁﬁgi@%g, from
t he step dhingcppendadheratopl urality of nobile network code "MNC' and MCC
pairs associated with the plurality of comruni cati on networks; if the
honme commruni cati on network (402) having the hone MCCis identified as being
avai | abl ey iasting gedpilg, sel ecting and operating with the hone

comuni cation network (402); 200t herw se,. i.f th on-ho nmuni cat-i on

net work (406) Ihﬁﬂﬁﬂ?mqﬂgmgP%P¥WﬁﬁsWﬁf@%§HF§§WFF§W£%aagmﬁéﬁﬁé'avaiIable by

t he scanning, continuing operation with the non-hone comuni cati on network
(406) having the visiting MCC, and otherw se, if the non-honme conmuni cation
network (406) having the 25 visiting MCCis no |onger avail able as
identified by the scanning, selecting one of the conmunication networks
based on a prioritized network list in the nobile station (200).

2. The method of claim1, wherein the home MCC is associated with a first
30 country and the visiting MCCis associated with a second country which
shares a border with the first country.
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3. The nmethod of claim1l, wherein the prioritized network |ist conprises a
Preferred Public Land Mobile Network "PPLMN' list. 54The nethod of claim1,
wherein the comuni cati on networks conprise Public Land Mobil e Networks

"PLMNs" . 5. The method of claim 1, wherein the comunication
networ ks are operative in accordance with G obal Systens for Mbile
Comruni cations "GSM'. 10 6. A nobile station (102/200) associ ated

wi th a honme comuni cati on network (402) having a home Mobile Country Code
"MCC', the nobile station (102/200) conprising: a wireless transceiver
(108); 15@£ﬁé§nna (110) coupled to the wirel ess transceiver (108); one or
nore proc (106) coupled to the wireless transceiver (108);

said one or nore processors (106) being configured to select a

conmuni cati on network through which to communi cate by:

sel ecting and dper atA mgthadidi seleptomg b ormmuwivation pettiodnby etvabile statios X200)

20having a visitjn different. fromthe.h of the ho

commini catPSIr A NaPic has ) commiimicaiodcbar ek ) FavinkthRe dRals vt

publ i csl arddeemidc, aRinigthéd cdipddihig:t i mer in response to operating with the
non- home conmmuni cati on network (406) having the visiting MCC, 25in response
to each expir atstlgating anchepgseitigonith alpnNIenee perpmunication setwRrk (Y6 bavingmt i fy

a plural ity gl %@J%@& (3 e Rt ggwoﬁhgﬁ&sa A RALE2ad b3 Hogh the

nobile statto i's operatin
setting and running a periodic home public land mobile network “HPLMN” timer

in response to operating with the non-home communication network (406) having the
10 visiting MCC;
in response to each expiration of the periodic HPLMN timer while operating with
the non-home communication network (406) having the visiting MCC:
scanning to identify a plurality of communication networks in a coverage
area within which the mobile station (200) is operating;

15 receiving, from the step of scanning, a plurality of mobile network code

“MNC” and MCC pairs associated with the plurality of communication networks;
if the home communication network (402) having the home MCC is
identified as being available by the scanning, selecting and operating with the
home communication network (402);

20 otherwise, if the non-home communication network (406) having the
visiting MCC is identified as being available by the scanning, continuing
operation with the non-home communication network (406) having the visiting
MCC; and

otherwise, if the non-home communication network (406) having the

25 visiting MCC is no longer available as identified by the scanning, selecting one of
the communication networks based on a prioritized network list in the mobile
station (200). |

2. The method of claim 1, wherein the home MCC is associated with a first
30  country and the visiting MCC is associated with a second couniry which shares a border

with the first country.
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receiving, fromthe step of scanning, a plurality of nobile network code
"MNC' and MCC pairs associated with the plurality of 30comruni cation

net wor ks; i f the honme conmmunication network (402) having the hone
MCC is identified as being avail able by the scanning, selecting and
operating with the home comunication network (402); otherwise, if the
non- hone communi cation network (406) having 5 the visiting MCCis
identified as being avail able by the scanning, continuing operation with

t he non- hone comruni cati on network (406) having the visiting MCC, and

ot herw se, if the non-honme conmmuni cati on network (406) having the visiting
MCC is no longer available as identified by the scanning, 10selecting and

operating wth sone qfhetrﬁﬁg&g{gg}[é%l%afcil‘g%fggggq@bﬁgﬁﬁgéfeget{%gr@ Bréo?[%drfsbg gd

network i st |n "t he nobi

station ( PocededPuldic cdndiMobile Mhbtsvozk PPhNTdise MCC i s associated with a
first country and the visiting MCC is associated wth a second country 15
whi ch shares a border with the first country. 8. The nobile station

(102/290) of clgai m Epewhethsd BfidEnPl ] @hblel? 8 QBtMBAiKatidnShetGOMRY éotRFis
Preferred Public Land Nobile Network "PPLMN' |ist. 209. The nobile station

(102/ 200) Poblic Landividbiledetweonks { PEMENTTUNi cat i on net wor ks conpri se Public
Land Mobil e Networks "PLWMNs". 10. The nobile station (102/200) of
claim6, wherein the conmunication networks are operative in accordance

with dobal Systens Tier nldalid &fCaaimini cafticfins #e céavunication networkd lareA
communi cation system (100), conpri si g
operative in accordance with Global Systems for Mobile Communications “GSM”™,

10
6. A mobile station (102/200) associated with a home communication
network (402) having a home Mobile Country Code “MCC”, the mobile station (102/200)
comprising:
a wireless transceiver (108);
15 an antenna (110) coupled to the wireless transceiver (108);
one or more processors (106) coupled to the wireless transceiver (108);
said one or more processors (106) being configured to select a communication
network through which to communicate by:
selecting and operating with a non-home communication network (406)
20 having a visiting MCC different from the home MCC of the home communication
network (406);
setting and running a periodic home public land mobile network
“HPLMN” timer in response to operating with the non-home communication
network (406) having the visiting MCC;
25 in response to each expiration of the periodic HPLMN timer:
scanning to identify a plurality of communication networks in a
cerrage area within which the mobile station (102/200) ié operating;
receiving, from the step of scanning, a plurality of mobile network
code “MNC” and MCC pairs associated with the plurality of

30 communication networks;

20



a first communication network (402) having a first Mbile Country Code
"MCC' associated with a first country; 30a second comuni cati on network

(406) having a second MCC associated with a second country; one or
nore nobile stations (102/200) which are operable with the first and the
second comuni cation networks (402, 406); the one or nore nobile

stations (102/200) having the first conmuni cation network (402) designated
as its home comunication network; 5the one or nore nobile stations
(102/ 200) being operative to: sel ect and operate with the second

comuni cati on network (4Q vi ng the second [fflerent fromt irst
o g IhiPeagas Pomanaes Bebore 1oz FoRas e Brae K
"HPLMN' timer in respoasfiffe® LR hGlavid by HResartiARdsd QMR MnadJeblling
network (406) having the 10second MCC, in response to each expiration of

t he periodic HPLMN twitiethelloimescoopeurtedtiog netwdrk{#&)second conmuni cati on
network (406) having the cond Y scan to.identify a ral ity of
comuni cation networks i n er%ﬂ?e?%@ I&’Pélé?n\}ﬁ f?ﬂlﬁmﬁﬁﬁ?}’ Pﬁ%‘%ﬁlﬁﬂ'ﬁ(’g hsaf"é‘lgi on
(102/2Q0) is operatithg; visilibg ' RICET g, idefi@fied he B&aGNivallable B Uhd! dchiniff,
nmobi | e network code "MNC' and MCC pajirs associated with the plurali tg@of
comuni cati on net wordestinuing operation with jthe mga-hommeseorampmgatiam neeriaddior k

(402) having the finst: | Sid i as being avail able by the scan,
sel ect and operate vlv?atkr n%%bg}drngfm&b’ Ial%j
otherwise, if the non-home communication network (406) having
the visiting MCC is no longer available as identified by the scanning,
10 selecting and operating with one of the communication networks based on

a prioritized network list in the mobile station (102/200).

7. The mobile station (102/200) of claim 6, wherein the home MCC is
associated with a first country and the visiting MCC is associated with a second country

15  which shares a border with the first country.

8. The mobile station (102/200) of claim 6, wherein the prioritized network
list comprises a Preferred Public Land Mobile Network “PPLMN” list.

20 9. The mobile station (102/200) of claim 6, wherein the communication

networks comprise Public Land Mobile Networks “PLMNs”.

10.  The mobile station (102/200) of claim 6, wherein the communication
networks are operative in accordance with Global Systems for Mobile Communications
25  “GSM”.

1. A communibation system (100), comprising:
a first communication network (402) having a first Mobile Country Code “MCC”
associated with a first country;
30 a second communication network (406) having a second MCC associated with a

second country;
21



20comuni cati on network (402); otherwi se, if the second conmuni cation
network (406) having the second MCCis identified as being avail able by the
scan, continue operation with the second communication network (406) having
t he second MCC, and 25otherwi se, if the non-home comunication network
(406) having the visiting MCCis no |longer available as identified by the
scan, select and operate with one of the comuni cati on networks based on a
prioritized network list in the nobile station (102/200). 3012. The

comuni cation system (100) of claim 11, wherein the first country shares a

comon border with the secopnd count 3, The co ni.cation system

(100) of clai m%€ Orvmglfeemﬂbl?%taﬁmso(ﬁﬁ%@ﬁ@d\"fﬁ@bm RP§IARle W}ﬁhﬁﬁ st i e

Preferred Rubld &nﬁiﬁﬂﬁcmide?wé\fﬁgpﬁﬂkﬁ@ﬂw' list. 514. The conmuni cation
t

system (100) of claim 11, wherei

he c¢ommuni cati on networks conprise

Publ i ¢ Land Mbbihteodebnondrs tebidsstations . (TH2/200)mhavingathicofirss ywnenuicd®n of
claim1l, wherei he co ni gation nef.works are operative in
accordanc@WP%@@b%ﬁlgggtgaéﬁﬁsﬁ%‘Pemﬂu@C&W "E5ti ons 10 "GSM'.
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the one or more mobile stations (102/200) being operative to:
select and operate with the second communication network (406) having
the second MCC different from the first MCC;
set and run a periodic home public land mobile network “HPLMN” timer
in response to operating with the second communication network (406) having the
second MCC;
in response to each expiration of the periodic HPLMN timer while
operating with the second communication network (406) having the second MCC.:
scan to identify a plurality of communication networks in a
coverage area within which the mobile station (102/200) is operating;
receive, from the scanning, a plurality of mobile network code
“MNC” and MCC pairs associated with the plurality of communication
networks;
if the first communication network (402) having the first MCC is
identified as being available by the scan, select and operate with the first
communication network (402);
otherwise, if the second communication network (406} having the
second MCC 1is identified as being available by the scan, continue
operation with the second communication network (406) having the
second MCC; and
otherwise, if the non-home communication network (406) having
the visiting MCC is no longer available as identified by the scan, select
and operate with one of the communication networks based on. a

prioritized network list in the mobile station (102/200).

12. The communication system (100) of claim 11, wherein the first country

shares a common border with the second country.
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13, The communication system (100} of claim 11, wherein the prioritized

network list comprises a Preferred Public Land Mobile Network “PPLMN” list.

14.  The communication system (100) of claim 11, wherein the communication

networks comprise Public Land Mobile Networks “PLMNs”.

15,  The communication system (100} of claim 11, wherein the communication
networks are operative in accordance with Global Systems for Mobile Communications
»GSM”.
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