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3a Cener at ipgthodRafbRetsthezblr oj ect (3GPP), and other rel ated standards
specifications describe the many 30 details of cellular operation and
networ k sel ection. These documents describe how a nobile station behaves
as it novespRRekdupaNEtbet ween various regions and countries to maintain
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initially scanning t
communication network Before it is able to do this, the mobile station selects and

registers with one of a pluraiity of communication networks which are available within its
geographic coverage area. After 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 telephony operation and network selection schemes are documented in
25  standards specifications that govern the behavior of cellular mobile stations and associated
systems, One well-known cellular standard is the Global System for Mobile
Communications (GSM) standard. GSM 03.22/European Technical Standards Institute
(ETSD) TX 100 930, Technical Specification (TS) 23.122 from the 3" Generation
Partnership Project (3GPP), and other related standards specifications describe the many
30  details of cellular operation and network selection. These documents describe how a
mobile station behaves as it moves and roams between various regions and countries to
maintain coverage with networks (referred to as Public Land Mobile Networks or

PLMNSs), primarily for the purpose of providing continuous telephone service.



identify all available comruni cati on networks within its surroundi ng
coverage area. Each network is identified by a unique Mbile Country Code
(MCC) and Mbbile Network Code (MNC) pair. If the "honme network" (HPLMN) of
the nobile station is available, the 5 nobile station will ordinarily

sel ect and operate with the hone network. If the IIPLMN is wunavail able,
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home communi cation network having a honme nobile country code 2

station which particularly relate to operating with the HPLMN. According to the

20  specifications, for example, a mobile station must not consider selecting any networks that
are not in its current serving country. The serving country is identified by the MCC of the
current network which serves the mobile station, This operation cauvses significant
problems at the borders of two countries where the mobile station is able to “see”
networks from both countries. In this scenario, the mobile station operates o ignore all

25  networks (including its own HPLMN) that have an MCC that differs from the MCC of its
current serving network. Such conventional operation is described in ETSI specs 23.122.

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



(MCC). Being outside of the honme network country, however, the nobile
station selects and operates with a non-honme comruni cati on network havi ng
a visiting MCC. After expiration of a tiner, the nobile station scans to
identify a plurality of communication networks in a coverage area within
whi ch the nobile station is operating. If the hone 5 communication network
havi ng the home MCC is identified as being available, the nobile station
sel ects and operates with the hone comruni cati on network. Qtherwise, if a
non- hone cEIDUNI Bébgd OftsidebMbe kohaviemgrit tumntry didvieng, MEGdtsleistheing sdlecd as
bei ng avail able, the rmbll station selects and o erate t?{,Et non- home
comuni cat | B4 FPETARSK GOR; ?‘P’é‘? COREEICRYGIRC KT}E 1};&%{\){,}3 M odmlhts of

present | nV@{?frh’t% yd {1n1ep%é0ﬁoﬁ%££ﬂolﬂ®dmhwovi/amﬁi aqmﬁmilb&)f\bbﬁamunfc@ﬁi@f ence
to attached figures, wherein: FIG 1.is a block dla ram of a g m*rum cation

syst em whi dISUY4IkT UtRSOVETIESITIeWitER Fhinthe SRobUS HAAT CapPRRGNen 16 T 1 8h%es s

comuni gat | QR NREMREKnetdorkhéing felBmd MOE & i‘a@ﬂitﬁleh%‘bé%@ﬁ%ﬁi%l@fth@mm@ l e
station for use in the wreless communication network; FIG is a

parti cul ar station selevte awk ongraisporianghe bpme SPRINISAHIIIE YRtk h Qﬂaf'éW%btf [pgon-
station; FIg e%o'nﬁn&ﬂﬁ"cEBM Habbal llla‘?rfh Qfie JislRIRI M@C(Slts 3k dnARe MY Ghngd §v£l'df>l"eent ly

regi st ered W comruni catl ng through a visiting network havi ng a
first Nobi ltke Gobitet stytioGselectf MICperatgh enihithesndndramernetmsinicahelvialyor. second MCC
is made available; FIG 5 is a flowhart for describing a nethod of

sel ecting a conmuni cati on network according to current standards; and FIG
6 is a bl o Desériptigied Thdrmvimgsmet hod of sel ecting a communication 25
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FIG. 3 is a particular structure of a system for communicating 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 communication

25  network with home network prioritization in country border regions.

Best Mode for Carrying Out 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
identified as being avail able by the scanning, selecting and operating
with the home comuni cation network; and otherwi se, if the non-hone
conmuni cation network having the visiting MCC is identified as being
avai l abl e by the scanning, selecting and operating with the 5 non-hone
comuni cation network. FIG 1 is a block diagramof a conmmunication system
100 which includes a nobile comunication device 102 which comuni cat es
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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 encbdmg/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 n 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 battery interface 134 for receiving one or more

rechargeable batteries 132, Baltery 132 provides electrical power to (most if not all)

electrical circuitry in mobile station 102, and baifery interface 134 provides for a

mechanical and electrical connection for battery 132, Battery interface 134 is coupled to a



mechani cal and el ectrical connection for battery 132. Battery interface 134
is coupled to a 4 regulator 136 which regul ates power for the device. Wen
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 otherwi 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
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20 and effectively assume control of RF transceiver circuitry 108 and anterma 110 of a single-
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 to
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



as an International Mbile Subscriber Identity (IMS1). In addition, SIM 140
is typically protected by a four-digit Personal Identification Nunber

(PIN) which is stored therein and known only by the end user. An advant age
of using SIM140 is that end users are not 5 necessarily bound by any
singl e physical nobile termnal. Typically, the only el enent that
personalizes a nobile termnal is a SIMcard. Therefore, the user can
access subscribed services using any nobile term nal equi pped to operate
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oper at gpat ydiff@r enage station 120 transmits communication signals to and receives
communication signals from mobile stations within its cell via antenna tower 118. Base
station 120 normally performs such functions as modulation and possibly encoding and/or
encryption of signals to be transmiited to the mobile station in accordance with particular,
usually predetermined, communication protocols and parameters, under confrol 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



frequenci es than other networks. 30 The wireless link shown in

communi cation system 100 of FIG 1 represents one or nore different
channels, typically different radio frequency (RF) channels, and associ at ed
protocol s used between wirel ess network 104 and nobile station 102. An RF

channel is a |imted resource that nust be conserved, typically due to
limts in overall bandwidth and a 6 limted battery power of nobile
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GPRS Support Node (GGSN) 128 provides interworking with external packet-switched
networks and is connected with SGSNs (such as SGSN 126) via an IP-based GPRS

backbone network. SGSN 126 performs authentication and cipher setting procedures

based on the same algorithms, keys, and criteria as in existing GSM. In conventional

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 witeless 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



inforns wireless network 104 when it reselects another cell or group of
cells, known as a routing area. In order to access GPRS services, nobile
station 102 first nmakes its presence 30 known to wireless network 104 by
perform ng what is known as a GPRS "attach”. This operation establishes a
| ogi cal link between nobile station 102 and SGSN 126 and nmakes nobile
station 102 available to receive, for exanple, pages via SGSN,
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conponents, Y such as one or nore (preferably enbedded or internal %
e referred to as a data messaging device, a two-way pager, a cellular telephone with data
20  messaging capabilities, a wireless Internet appliance, or a data communication device
(with or without telephony capabilities).
If mobile station 200 is enabled for two-way communication, it will nommally
incorporate a communication subsystem 211, which includes a receiver 212, a transmitter
214, and associated components, such as one or more (preferably embedded or internal)
25  antenna elements 216 and 218, local oscillators (LCS) 213, and a processing module such
as a digital signal processor (DSP) 220. Communication subsystem 211 is analogous to
RF transceiver circuitry 108 and antenna 110 shown in FIG. 1. As will be apparent to
those skilled in field of communications, particular design of communication subsysiem
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



25 antenna el enents 216 and 218, local oscillators (LGs) 213, and a
processi ng nodul e such as a digital signal processor (DSP) 220.

Communi cati on subsystem 211 is anal ogous to RF transceiver circuitry 108
and antenna 110 shown in FIG 1. As will be apparent to those skilled in
field of comruni cations, particular design of comrunication subsystem 211
depends on the comuni cation network in which nobile station 200 is
intended to 30 operate. Network access requirenents will also vary
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transnit t epmplificatioy a tremapasmefrvyr ewRmyRItation rueh‘foebgm wpnemgtd $.c BFEi #0cont r ol

al gori %]msnot only processes communication signals, but also provides for receiver and transmitter

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

{ransmitter 214 may be adaptively controlled 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 confrol, Some of the subsystems shown in FIG.



i npl emented in DSP 220. Mobile station 200 includes a m croprocessor 238
(which is one inplenentation of 25 controller 106 of FIG 1) which
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Naturally, one or more memory stores are available on mobﬂe 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
items. This is especially advantageous where the host computer system is the mobile
station user’s office computer system. Additional applications may also be loaded onto
mobile station 200 through network, an auxiliary /O subsystem 228, serial port 230,
short-range communications subsystem 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
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The PI M application preferably has the ability to send and receive data
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Serial port 230 in FIG. 2 is nommally 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-
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related information, as some exanples. 20 Serial port 230 in FIG 2 is
normal ly inplenmented in a personal digital assistant (PDA)-type

comuni cation device for which synchronization with a user's desktop
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Mobi |l e station 208 &l SeWF ricPatiesarasysiem sryctyratiar cemaupcatingopith ¢c8iobilhg one

or moré - r %%%ﬁ.geﬁlbtjﬁtaiflﬁéé gﬁé% $90s bRUE LoRpBRntLbY a@ﬁ%bl@ée‘a%ﬁaésse&a%t rical

power to nost If no electrical circuitry in nobile station 200, and
bat t er yl0i ntneifak.esueB4s gr GUR B estvogle.  dohele Hidation 2100 spedmainisates Vel a yowsitett i on

for it. Baé)éaﬁf&f EiétQE&Woﬁ?aeﬁrszéngdl +§yof¥i90;#ﬁéec%gaﬁlé)o@cohﬁwgﬁé %’Itﬁ NQfirediOWcd N FI G

2) which r ates power to rrcuitry. shows a particul ar
syst em st r netwarke (hotr showmivuribeatdicegnetivotk mapdisi dseocigedawithniP-basepawitelesul ar

FIG 3 sho ashc. conponent s of R- b S : K,
such as a %ﬁ%rﬁgﬁ\%ﬂﬁ% %b%‘lr Iejéanéqlg&} éol\rq a&@ﬁéﬂﬁ#ﬁ‘ﬁ%ﬁégﬁ%ﬂgﬁﬁ%@ I\g\ﬁ‘}é%)gess .
packet dat aomtetedy kepddbs natwdrkmaVhalGP8 ShP-leaphidte netfwodlo immuriicain thet it h a

W reless voice. networ no .. The yoice ne may be assogi at ed
R IR <o e LY U T g OB e O TR o
net wor ks, @kteadl tegisiiag i VSNIYcdionb@s,asuch OfP bk edtpticne F0abe Bafinondditiodae GPRS
| P-based data network is uynique in that it is 15 effective verlay on

I n
the GSM vorEBPPELiad? ke disdstich s epidsaesisiireiy CRRS porsice hope (R8N =
exi sting GaMweprpanenissosuch as base stations 320, or require additional

As shown in FIG. 3, a gateway 340 may be coupled to an internal or external
20  address resolution component 335 and one or more network entry points 305. Data
packets are fransmitted from gateway 340, which is source of information to be
transmitted to mobile station 200, through network 345 by sefting 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  wireless 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.
1t is thus preferable for mobile station 200 to acquire 2 network address and for gateway

340 to determine this address so as to establish wireless tunnel 325.
Network enfry point 305 is generally used to multiplex 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 entry points 305, since they are also
intended to centralize externally available wireless network services. Network entry

points 305 ofien use some form of an address resolution component 335 that assists in
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conponents to be added, such as an advanced Gateway GPRS Servi ce Node
(GESN) 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 ution conponent 335
and one or nore network entry points 305. Data packets are transmtted
from gateway 340, which is source of information to be transmtted to
nobi |l e station 200, through network 345 by setting up a wirel ess network
tunnel 325 from gateway 340 to nobile station 200. In order to create this
Wi rel ess tumlrlmbs as3izBmest amdilqmlmprbetwmn lgatavtayseand mebilrstoionat Bdthis axampisbi | e

station 200...In an 1P-based 25 el t resses
are typi caﬂdf}feﬁs fesfjl@ﬁ%ﬁ%lﬁwlvm ggs‘c’lr garfl & g\ﬂa l?gl\llj\l? %’Sfl&pé{%t%ggn 200
but i nst eadDarcP)dy eiathendd ﬁbrgfdvmagﬁmdMSmSMmemeduhﬁm s. It is thus
preferable for npbile statzion 200 t

gateway 340 to ‘U¥PEPHTEA FRREPoREY g%’ér% 83 %Svge%gg%:l{ﬁ sgﬁqwrf(é?‘ggrdalémnel

325.  NetawordorRtly, nePRdrRtro ¥R 315 ag@ﬁl%f)ﬂéthfy tbli’e&dpérﬁcm ﬁdtxp&nﬁxblartde}d@mld tiplex
anongst 30 _nman atevvays corporate servers, and connecgti ons such as

t he I nter nedtermg Yf’ eiAsFEictedrifan stangard croFRRFRYY @‘éf’rﬂﬁblPéWdB"@ret EUREEShor k

entry poi ntg R0RerkStdeSs tfh@)’:sa'fc? Bhislize |AERRALRof BaseRtafiahd 280 axwnasmal |y
avail able wirel ess network services. Network entry points 305 often use

some form dmplemenigdriass Byt ioms ROWISNEI Btk dpeaiieni BF & fope-heyl
addr ess as LIRS Rl h&&ls&%@g%wﬁ%sg% S SerROfks FRRL Iy 1 Ablpfitierd N thi S

exarrpl e, ress resol uti on conponent 35 1s shown as a dynamc host
conf i guiat iofmefyrodt ousrs 31 DhERjasesswinire theest Hoanasist 2yt BlovaRNyOdToHEErESs

resol ution [&Fﬁp%p's&c@ cabbs gtfﬁrﬁboﬁoérgr?xﬁiarcmﬂ% orRfrolitr §1:e361 data network

345 is a network router network routers 315 are
propri et ar ynate server 394y ti tthul case shewnwes k2 dybsumcmhmy severl @PNII X0&rep asddvivlthe be

t t f dard ] f
et wor kT odPErS seot 5 G BaRY a St B el B LR p U gRghpeee ©
normal |y |abm}eepiemidednneresalnﬂeltatnohﬂad gtatloas gehnewbilkstatmnd®08. central | ocati on

f | haul t twork ent t 30
ot wor K3 Chor o REFBRARICET BRE R 8”10 ol nBrur RS Autrare 5198 M s s

wher e t her @emdogk BHSE&E)I@EI@O aneda@ ﬁl@'fsmlykméxﬁbﬁyﬁlf@tﬁgﬁand Bdress mesahﬂcesmh
cases the functlons are simlar. Oten_network r T;éer BTECE' acces
P

name ser verdelsoy IP packelni &1 GRRS, wpiipnes 3% %Fﬁﬁ%fﬁm@g ?’ﬁ@” 7 as

used in the,d ’I{Iﬁ”é&'ﬁextst’%é Q9 sbRicHOS oAbk ASlebOiinkD Y5, Rgotalia kAt SESERIES.
Base stations 320, as _described above, provide wireless links to nobile

stations suost us arﬁygqlﬁ@ teghrigyeoFrsomaied with wireless network 345, The step of opening
20  such a wireless tunnel 325 may require mobile station 200 to indicate the domain, or

network entry point 305 with which it wishes to open wireless tunnel 325. In this
example, the tunmel 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 tunnel is then
extended to network entry point 305 and necessary resources are allocated at each of the
nodes along the way. Network eniry 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

after a certain period of inactivity or out-of-coverage period, in order to recapture
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15 Wrel ess network tunnels such as a wirel ess tunnel 325 are opened across
wreless 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 techni que associated with wireless network 345. The step of
opening 20 such a wireless tunnel 325 nay require nobile station 200 to

i ndi cate themmﬁmahddbgMﬁsmaﬁmﬂskmmﬁﬁﬂyﬁpUﬁMﬂu@ﬁE he mawhicadonifor thisshes to

open V\nreles first. nreaches
network r ourte {f%?%\ﬁﬁ%ﬁsstf?@gorﬁﬂﬁem%egr g‘gi?r @8@‘&% %atm&nﬁg R ’\5\7%?55& &t wor k
entry poi nt323&5asrr&§t0dpe§edt henadanaimadiiay idiest. anWitdligb exrwier El5eis sorntdawngl s can
be opened fromo bile. station 2 f or redundan or

Gt oront A5 AU eIk 1 Bedn crRaeHEMB M eE HD BERER R Hane i s
found, tshe Trhhﬁhﬁﬁémdn&:dn&emm@&&Iqmdeﬁoﬂdaemgewmgﬁm Pivtaeel D05 and

necessary resources are allocated at,  each of th nodes IongBtL_Ihe Wa%
Net work entry pé His @w@c%twgnams@sbaﬁ%wadeﬁ%@ev%sBanﬁtsp  §P° pHYBCleAsE)

conponent tc@nﬂdnﬁ:ﬁ@&rﬁne%@oﬂkﬂr@? (ﬂ{cﬁﬁi% btlplrs nBDRh}i&l Bt al) £ @o@@@wm\f&qﬁﬂuﬁﬁblel P
address has been allocated to nobile station 200 and comruni cated to

gat eway 340iccesf GDRMA] setvedn thabbat hesn drvelpprdvand eperpied by fdealsnama3@d & o
mobi | e st atGéﬁQraEp ot WAIR) §evict %%I@) ek Yo?'ugc,ainl c)énfﬁﬁétlc% Wit G T8 dysies

dependi ng on no e station's coverage profil'e and activity.” Wrel ess
net wor K034 5omiobile Sammyoisations (E5BE setwatn épt elonffdt oy standeedstogimnipies ¢fod of

L nact vity o cQle ekt PR Ritol bRl Want ACRRLI REPTS. LRTONI oS

hel d by thi's ess tunnél users. e mail n r this
is to reclfaurn thive- geﬁératdﬂr 643) newpds diliel Bnirapsalr Petd fabes foo bGEd Etf(dumcmn 200

when w rel 325 fir. dr ost and
Wi rel ess tgﬁﬁgw g PEIV?IS%V\%%‘? 15%‘“*“?‘3%%“’%% S Sé%‘? a(lkﬁ/[g%i I ﬁf?/s tt((?) 4 nitiate
| P dat a packédrsoddthanithoegls paticud }?QﬁseMEélb@rneWc&ks hﬁreTEreamﬁmcs’scdo theCont r ol
Pr ot ocol (TCP) or over Dat agr am P oco a ati on,
2| PBas SETPEHBSTe S AR, HEPE R FLesey gaPiietap perid s T
conmuni cat |a@ﬁsﬂ@5mrﬂé)ofm13gm0m6aﬁm&m@< not Iim ted to (1) a Code
Di vi sion Multi pI e . Access net woy k theat has de\{) el oped and

Ve ESFE&S

operated by Qua ‘b’l‘i‘#ﬁ“’(“ﬂm’%ﬁh‘)@%‘ﬁ’é‘? desepagddarelpih f’mﬁté‘fe\/\or k

for use | noP@ﬁHhLHMetdeznnMﬁEe!F JBlaaént Sy hRMcAGod ﬁémbﬁdalmcmm@\h@@t afans
(GSM network both devel oped by standards conmttee of = European Conference

of Postal aradlabielietenems seagiepie ToRinA PRt phlhpwreommeyepyion aﬁWO(k@)Wl st ur e
third-genecaldn 3@ HIRN kStidd, K& hanes daldahfid akemah@l fSNbEV Ut on

communications.
FIG. 4 is an illustration of mobile station 200 being currently registered with and
communicating through a visiting network 406 in Country “B” when its home network
402 in Country “A” is subsequently made available. A border 450 separates Couniry 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 Couniry 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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(EDGE) and Uni versal Mbbil e Tel ecomruni cati ons System (UMIS). It is to be
under st ood that although particular |IP-based w rel ess networks have been
described, the 15 communi cation re-establishnment schemes of the present
application could be utilized in any suitable type of wrel ess packet data
network. The infrastructure shown and described in relation to FIG 3 may
be representative of each one of a nunber of different conmunication
networks which are provided and available in the same geographic region.
One of these conhuisidsathicsituatien whelesneiilke|statien 24 is bbisg irdigallyysetvae byrulsiting

station, el Llghul Rclh BULRIES! CoRL:RNYA hef@%&@gﬁg&gﬁg%@éﬂb&@%&@s

FIG 4 is an 11l ustration mobi 1 e atlon y registered
with and cowbilnsteadn 2 mhstowghoraider siledting ang elovokks4DE dre nGoimnthe y:ufra’ft when

its honme nek rk,, 2 i B, ntr S equen de il

bor der 450 ss\é%argat%gm%untr AR %‘?bﬁﬁa %% %)&m%% b S%%CQH%Y\%%V lﬁ%’f ?eg
Country A has baodda&étbstsadon@m{@@éfvhﬁmggbt\mﬁt ctbﬁ "nmbo;b@atﬁm&tamm sigBificamy
conmmuni cate. Home pet wor k 02|s associated wi.th a b untry
Code (V00 EerhREE el PO re fifsR e coniies Conbbiiiasth gred) wher
cor r espondsmbBildRativh o A ab@ltot“@&”mfeﬁﬁfrkmm bothi coluittieg IneLiweEdsardd) Gndbile

Country B has, a 0(%ase stati.on 40 thougsh ,V\gl ¢ch nobi | e station 200 may
communi cat eSEiANST Y RgTaS RIBIO8 61l A5BVaTES HadBng (e Wi W@an%e%‘épzm@tand a

second MNC. haliBen S50 N: dEbzs 6 @8 PAIT 81 itd ArERRkiNg Brdiid, i s different from
the first MCC. MNC/ MCC pairs uniquely identify a given network; they are

br oadcakt ed by HaSeS dtaailqwrhert fpdurls Spsralingye Iﬂﬁl@wd@ S§1Legtmgo%@nm@malem ng
scanni ng OpgkAtk QB rdin to%ﬁ%hﬁ%daﬂa@ §aéh%mfémoﬂws&atm% h@scﬁﬁaf ih 5200 s

being initially served by visiting network Country According to
t he specif |5’em{5ﬁﬁéﬁ§m Boqumegtsi 235123er Bemmng@émsstafrrbm 08t atm@xhlemwmst not

consi der r t
Count 1y B, CFRatng gn &k liE rORICHE i QR HE (R sok il Psk T on 4SEONED
does 5 not Hr d“@d@&ﬁhlgmevcslemﬁdmm of noy itli ltdnwglenMrMmf khedaOhile Brdtionolber at i on

causes signific pr.ob ar der. rder 45
countnfass ?1é)m§ g%%ﬁrr}ftféa:ges%g& gct w%lerg%nﬁ% rk'?lg oV %M(géé%ﬁte to
"see" net V\mnffererﬁtrfmmthetﬁlmtm(m ri es In this scenario, nobile stati on 200

operates, Lo | anace AL AELISEIG, (0P A000, L1 RUo, DOTE.netunn 402)

FIG 5 is aetianeaheri(of HPLMNﬁIh@ﬂ hehetses kR aR@raniiB b adt Bk n&fbhl@@ﬁatlﬁgmay

communi cat Ip%lr}mm periodic scans for its home network. If the home network timer has not expired

20 (step 506), the mobile station continues to wait until such expiration. If the home network
timer has expired at step 506, the mobile station performs a scanning operation to identify
all available networks within its coverage area (step 508). Note that the available
networks may include the home network of the mobile station which is in a bordering
Country A (e.g. home network 402 of FIG. 4).

25 Per the current standards, the mobile station must select from those networks in
Country B using network selection techniques (e.g, based on a prioritized network list)
(step 510). If the home network in Country A is available, the mobile station will not
select it in step 510 given these current standards. The current standards require that the
MCC should match that of the previously utilized 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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network according to current standards. Such conventional operation is
described in ETSI Specification Docunents 23.122. Beginning at a start
bl ock 502, a nobile station is operating on a visiting network in Country
B (step 504) (e.g. visiting network 406 of FIG 4). The visiting network
in Country B is not the home network of the nobile station; the 15 hone
network has a first MCC and the visiting network has a second MCC that is
different fromthe first MCC. Since the nobile station is not operating on
its home net wor K§IGa 6pierd ddivchdrh aredesordtinp rkmethodrof selpetitgPh MNntiumgsa)iothas

been set and.ru so that,the.mn e scans
for its hon]%t"ﬁ%‘lfrg Ej%on}e ne{%’ék ﬁgﬂ%tl 291\% OhMe&d%Zéglﬁo %’g&[}l@ rrgegﬁ%g%st ep
506), the rmbetﬂnﬁoﬁdah icOtheCipuat wﬁhjd8v1ta3 andicbmptriants shoreh aed descabedahove in t he
hone net wor k a ired 506, .t he .mobi.l.e station pe rns a
scanni ng od&%aﬁ?‘? g’r‘:ht(% ?&e?ﬁo G fegam. F’I t?‘ éﬁ 5]81’«5’6rﬁ’slifweﬁsbyv&“["hcipﬁociefsg é%’ger age
area (itse]p a%ﬁ&bmn%{ﬁlicﬁtldﬂ'@bsﬁsﬁﬁl V\%Mad;]ﬂ zﬁiiﬁll% stameit;\mg KSFIRL. | Bediniey :ﬁthﬁsthOrTEh
network of the nobile statio ich is in a borderin e one
net wor k 40221ef% G8P@f FIfy- 6 %wbé? stetieat is QPgraiing %&aawaa?%i%gfwﬂl?é %Hﬁ@f”iﬁsqg i on
nust sel ectgglyy @, tvlfhﬁﬁ'% RetMR ks of PIG. @UMhE Wlsﬁldgﬁieﬂ@arﬂ% WRhikKrSe i eadt tRd
techni ques (e.g. based on af)rlorltlzed network |ist) step.510). If the
e

hone net V\Drh@merile&ﬁihtof yheanphileasiation athe diome petvrasl ppsed gf% n aﬂﬁl fhe Vigtng sel ect
it in step réé‘v%rﬂh eg&ﬁ%\gcéltlﬁﬁc&&{t ﬁ%;@@gggé%imgd'he current standards require

that the MCC shoul hat of previously utilized network and, in
this scdénario, |Suncq@1@m3bﬂermnon1lmgt onqq@ma@mtsﬂ@mmthwéc aderiedis dharer) by

o ARG i BT RN PR,

512), and step one net wor k
timer subsegrfemt bgmdmcmasfm tthhommbetwveﬂstfﬁtthtmnw hatwerlydimerfhas hottaxpised ect

the onOTe DELYBNS 0o CRN e Ao bl GhoiPuled Rl SENERAT b 0o dlesenihl ng @

met hod of onmuni ca

priori Ei zattnmam hnsmx@ﬁemttrsyepgi@ﬁdthe rrroégcta etasoﬁl sufohmaa sehitogd op@yticgbte iémpifoyed in
connec |on es.and, conponents s SCri above in

e T T gty eSS M GOTP SeaR ol B B0, B el ROy ey

m cropr ocesmnrdeaﬁﬁh&nan&w@ﬂmmb (txﬁibiile@taﬁb&b%ﬁ‘chemrﬂiboﬂ%nﬂﬂg)bfbinﬁryshé('ejgon 200
of FIG 2. Beginni ]?g% f%é‘f' rt block 602 of FIG 6, a nobile station is

operating &fMENEWT rk in Country B (step 604) (e.g. visiting
network 406 of H fge ;ﬂésemmauﬂq@l N BoBied Waidh EdinfaRdsnthe Y¥edd ii§ dFQivalidbee home

network of the nobile station’ fhe hone network has a first MXC and the
vi siting networks with the home network to identify whether the home network is available (step
20  610). The mobile station does this by comparing MNC/MCC pairs in the scan list with the
home MNC/MCC pair. If the home network is available as tested in step 610, the mobile
station selects and registers with the home network (step 612). The home network is
selected despite the fact that the MCC of the home network is different from the MCC of
the visiting network with which the mobile station was previously operating. If the home
25  network is not available at step 610, then the mobile station selects from those networks in
Country B using network selection techniques (e.g. based on iis prioritized network list)
(step 614). Assuming the same visiting network is available when the home network is
unavailable, the mobile station will continue operating with the visiting network. The
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.
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network has a second MCC different fromthe first MCC. 10 Since the nobile
station is not operating on its honme network, a periodic "home network
timer" (or I3PLMN tinmer) has been set and running so that the nobile
station may perform periodic scans for its honme network. If the hone
network timer has not expired (step 606), the nobile station continues to
wait until such expiration. If the home network tinmer has expired at step
606, the nobile station perforns a scanning operation to identify 15 all
avai | abl e net wortkeal Wontmants. t Netoiotkescdggtionnsthods peh ago8ijus Tile howa inblaisile

por dori ng QBiTRL PG 1R by MR AN Clesh s TRR, B PRLARIOLERS, 1"

t echni que, dshiesomibbd, Iaen@nbtstamnn Gopaiabs witiea Bgancdnmstnicdtioavaivoabheingret wor ks

with the h to] h h n rk.is bl e
(step 20 grf’ nﬁﬁjﬁ? EB PI% gsé f{t}é%“hdrgéél% (t?‘ljt)un({?l&)h(“%"Wp th?\/ﬁ@)jﬁ}t/% p%?‘rs in
t he scarg | |s<&techatna dpb@tch anth NhslG‘zﬁ»MSiﬁ‘e mannmunﬂcﬁtldnhmthankeharmigvmwimung M8 | abl e
astestedl step.610, t em)blntgl pselects an r]gistpjrstvvlt t he
home net wor e(rsF’gbragT?)o hETfo n‘é‘f’ I?aflgn L%t S4HEE bt (RIVEHY Phct
that the NQ@Irﬁﬁunﬁdﬁﬂoﬁ\ﬂétEoﬂ@Eﬂ\@&vadrﬁgedtefafvﬁﬂﬁmvhfchcﬁﬁﬁ inbei1MBG oafis opdisingi si ting

network with which the nohile statio %éew ou%v% oper.at j 8 I f .the honme
25 net wor k If shdpmgyeqagieation nefvgk ey oilF ddetidief s R¥Rect s

from those RERY KR hibile QIR ke W&l SHRrARIWEY Hhe B8R ChindRint@ehMIANaE. (€. J.
based on its prioritized network list) (ste 614 Assum ng the sane

vi siting nédthrsrviss; ¥ aanearhonts eonimeTcatipk neRyRE RViSstmgLM dp fdgpiifcd ¢ he
mobi | e st at 0feid | Jvagyid,i fige n@ﬁs afthe \Wikdls tiﬁ@ Vharhied n@u@%@bﬁ&m&ﬁ@

timer is then reset (stép 616) and the nethod repeats at step 6

Advant ageowsijnunichiien neveflie oper ation el i m nates the probl ens caused at
country - bor der  6gi0n5, AN F DA ARBIJ EoRhali-Alal RrABkoo! @ nBBR: sBRIHOr ks
from both countries bi Fe"stat’i on no onger operates to ignore its
own hone nesmadechmmscmnh@@tmh attwodk fifverzsa fianonMiCeinvBdesohe patsotur r ent
servin n,the abo esc n t Net wor k
el ect dn mHrsae drncaBpay il AEORPRE FoREeREkiE e ek e FRETRERCG
country bors,ﬁwhmgetgl1d£r31fjfla\qﬂuzbﬁaj/noﬁjemmmbMQn Imt\mhs ui b usteragd wea ewdipl e as

descri bed, .nopile, station i s associ dwith a hone.co atlo net wor k
havi ng a I’\"%ﬁ%‘ tg}iﬁob%e%ﬁtbondﬁf’g?r Elgo?nd?kg‘erh?ﬁ? cﬁ@f’%ﬂf)’f‘ﬁ?ﬂ%% i hagh \%éver t he
mobi | e st ahb@e MCS eé Rlehficng 1RPQrALieslew fie dcaraimghalRiiog mapammlgomnet wor k

having a visiting MCC. . After explratlon of atinier, the nobile station
scans to | MWOWWHW REWERK
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 fo 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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comuni cati on networks in a coverage area within which the nobile station
is operating. |If the home comruni cati on network having the home MCC is
identified as being available, the nobile station selects and operates

wi th the honme comuni cation network. 10 Gtherwi se, if a non-home

conmuni cation network having the visiting MCCis identified as being
avail able, the nobile station selects and operates wth the non-hone
comuni cation network. A related nmethod of selecting a comunication

net wor k by thoseobilid i1s britsiithout depatiog fvwdcapictdd invehtoore whadims defatlisolalytet wor k
having a ho MCC i ncl.udes the acts of 15 selecting and operating with a
non- hone céﬂﬁﬂﬁﬂ%ﬁ?ﬁ%ﬁw gfmork having a visiting MCC, scanning to identify
a plurality of comrunication networks in a coverage area within which the

nobi | e statign i.S ogﬁraégng; and if the hone conmuni cati on network having
the hone tea as being avail able by the scanning, selecting

and opefrati ng WrhbprebdhinReiBnGesiass ne@bionr]Retv e ods2Ad Apsaamaini cat i on
system i ncl udes a ?irst comuni cati on network having a first MCC
associated with a first country and a second comuni cati on network having a
second MCC associated with a second country. One or nore nobile stations
which are operable with the first and the second comruni cati on networks
have the first comrunication network designated as its home conmuni cation
networ k. The one or nore 25 nobile stations are operative to select and
operate with the second comuni cation network having the second MCC and,
after expiration of a tiner: scan to identify a plurality of comunication
networks in a coverage area within which the nobile station is operating;
if the first comunication network having the first MCCis identified as
being available by the scan, select and operate with the first

comuni cation network; and 30 otherw se, if the second comuni cation

net wor k having the second MCC is identified as being available by the
scan, select and operate with the second conmunicati on network. The
above-descri bed enbodi nents of invention are intended to be exanples only.
Alterations, nodifications, and variations may be effected to particul ar
enbodi ments by 17 those of skill in art wi thout departing from scope of
invention, which is defined solely by clainms appended hereto. I|ndustrial
Applicability 5 The present invention provides network selection nethods
and appar at us.
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18 CLAIM5 1. A nethod of selecting a comruni cation network by a nobile
station associated with a hone comuni cati on network having a hone nobile
country code 5 (MCC), the nethod conprising: selecting and operating with
a non- hone conmuni cati on network having a visiting MCC, after expiration
of a home network tiner: scanning to identify a plurality of comunication
networks in a coverage 10 area within which the nobile station is
operating; receiving, fromthe step of scanning, a plurality of nobile

net wor k cod&€LAIMIC) and MCC pairs associated with the plurality of

communi cation networks; if the home comuni cation network having the hone
MCC is identified as being available by the scanning, selecting and
operating with the hoAaemethbd adnsimiitata emnehivaiok; nawekobher wichde stdtionhe
non- home comunj cati gn network having the visjtin MCC is .identified as

bei ng avai | 5Pealsg Vil as}lf’gﬁn?%f‘u’g‘éﬁﬁg’c?tr?eﬁ‘ﬁorgn%‘” ?aklf’inﬁgm\(?\?’{ehw%%@ FSK- hone
communi cat i euOTs] e fdethod Gordprislipe et hod of claim 1, wherein the home MCCis
associated with a first country and the visiti ng MCC is associated. with a
second country wHIeIHNE Au ETAING 3H et nomplanpe qoREMETFALON BETHAF @%Wfﬁ%a’fﬁﬁl%t hod
of claim1l, ywherein the home network timer conprises a 25 HPLMN tiner. 4.
The nethod of claim1, wherein the tinmer conprises a HPLMN tiner and the
acts of scanni ngafiersrirajipn gl 2 BENeBE VAL B#d operating are perforned in

response to expiratiQng:;Qf td {endHPlaMWtalifBsE codniicalibe nBRoREOin0f chletdo® 1,
wherein the comuni cation networks conpri'se Public Land Mobile Networks
(PLMNs) 1019 6. Threa mithinorhidf the mgbHs Statignrs oe¢Al®Se communi cati on net wor ks

are operative in accqraangeh il o aflscditer Moidfty Matbste i Gkl Ons

(MNC) and MCC pairs associated with the plurality of communication networks;
if the home communication network having the home MCC is identified as

being available by the scanning, selecting and operating with the home

15 communication network; and
otherwise, if the non-home communication network having the visiting

MCC is identified as being available by the scanning, selecting and operating with

the non-home communication network.

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

with the first country.

3. The method of claim 1, wherein the home network timer comprises a

25  HPLMN timer.

4. The method of claim 1, wherein the timer comprises a HPLMN timer and
the acts of scanning, receiving, selecting, and operating are performed in response to
expirations of the HPLMN timer,

30
5. The method of claim 1, wherein the communication networks comprise

Public Land Mobile Networks (PLMNs).
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7. A nobile station associated with a hone comruni cati on network having a
5 hone Mobile Country Code (MCC), the nobile station conprising: a wireless
transcei ver; an antenna coupled to the wirel ess transceiver; one or nore
processors coupled to the wireless transceiver; said one or nobre processors
bei ng configured to select a comunication network 10 through which to
communi cate by: selecting and operating with a non-hone comuni cation
network having a visiting MCC, after expiration of a honme network tinmer:
scanni ng to idenbify Ehephethad éftojpinf 1, odrmimilcabmoninitetistondtgoikn age opfbative
coverage ar L thi n [ t he bi.| t.ation i i,ng; receiving, from
t he st gp of %g%:g\gqﬁlﬁfiéf& ,W\Mzgl %f’ alJ I§ ?t?n;%s gqfr%dn%s%ﬁael(léowg't“\ﬁ\%a%&% @%%@9 (MNC) and g/CC
pairs associated with the plurality of conmunication networks; if the hone

comuni cati on network, haying the hone i 20 identified as bein

Gval L abl 6 byt he scarhPmie Seleit s aEand Byciots Hy b iof Rehah Bt o
comuni cat | BemeBIobOE RourtiytC e IRIOH) sBe ridbilk BRtiGOfu@Emege oNMTUNI cat i on net wor k
having the visiting MCCis identified as being avail able by the scanning,

selecting and obEFELIEAGIHCER"t he non- hone comuni cation network. 25 8. The

mobi | e station ofn SkahitohpledeiRIWirdidle tanweivMC i s associated with a first
country and the visiting E/CC is associated with a second country which

shares a bor der®Rfi%¥ FOFHREOFGSFAT CRUBLRSLIP (i€ Vaieless TPREeYBhi | e station of claim

7, wherein the td,i®sneChR Rk $RTedoldlMY aniﬁ%ﬂ’ed t@Ge1dd -2 HABnIRRILbE nsbsatkik on of
claim7, wherein the tinmer conprises a HPL timer and the acts of

scanni nlf) r BEVIEhvRECh 1 BprBBERIRYS D¥nd operating are performed in response to
expirations of the H@H%}‘in"g'aﬁ@%peftiﬁéwitﬁﬁ%me%oﬁﬁﬂdi&ﬂoﬁTletﬁzloﬁ& Rving a

wherei n the conmuni cati on networ ks
visiting MCC;

afier @xpiration of 2 home network timer:
scanning to identify a plurality of communication networks in a
15 coverage area within which the mobiie station is operatihg;
receiving, from the step of scanning, a plurality of mobile network
code (MNC) and MCC pairs associated with the plurality 6f
communication networks;
if the home communication network having the home MCC is
20 identified as being available by the scanning, selecting and operating with
the home communication network; and
otherwise, if the non-home communication network having the
visiting MCC is identified as being available by the scanning, selecting and

operating with the non-home communication network.

25
8. The mobile station of claim 7, wherein the home MCC is associated with a
first country and the visiting MCC is associated with a second country which shares a
border with the first country.
30 9. The mobile station of claim 7, wherein the timer comprises a HPLMN

timer.
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conprise Public Land Mobile Networks (PLMNs). 12. The nobile station of
claim?7, wherein the communication networks are operative in accordance
with d obal Systens for Mbile Conmunications (GSM. 10 13. A conmuni cati on
system conprising: a first comruni cation network having a first Mbile
Country Code (MCC) associated with a first country; a second conmuni cation
networ k having a second MCC associated with a second 15 country; one or
nore nobile stations which are operable with the first and the second
conmuni cat i on netldor k¥he tvbilosatior offmidmnbbwhecisttht itions doapiisgs & HEPIININSt

communi cat i Qn_net wor k esi gnat.ed as .its hgne. co ical.ion network; .20 the
one or mor e e B e ofls BavRG Bluvid O%TeE ERY SoPRLME D EHIPEY B ( ne
second conmmiespomdcito axphatioardf tHead M Nttheer. second MCC;, after expiration of a
honme network tinmer: scan to identify a plurality of communicati on networks
in a 25 coverage area within which the nobile station is operating;

receive, sfromtheiscanm Agbila ftenabl tumirdf 7 rohirkia Met yonkugiodRn (desand
MCC pairs associ,atgjg Wth the plurality of comrunication networks; 30 if.
the first cGANPAICERPRORAHNARINHAOIELE M) i rst MoC is identified as

bei ng avail able by the scan, select and operate with the first

comruni cation network; and 21 otherwise, if the second comruni cation

network having t e sebinfobikaetetion plyelai i whers Heicqmmpisatian Petwopks e

scan, sel echr@RtcARGERFANM it GIdEI SREARGCORBINCEARuRR AGLBEK:. 5 14. The
communi cation systemof claim 13, wherein the first country shares a

common B8rder with the second country. 15. The communi cation system of

claim 13, wherei gt hea ChiRunCHIN /S8, Smprising:
a first communication network having a first Mobile Country Code (MCC)
associated with a first country;
a second communication network having a second MCC associated with a second
I5  country;
one or more mobile stations which are operable with the first and the second
comumunication networks;
the one or more mobile stations having the first communication network
designated as its home communication network;
20 the one or motre mobile stations being operative to:
select and operate with the second communication network having the
second MCC;
afier expiration of a home network timer:
scan to identify a plurality of communication networks in a
25 coverage area within which the mobile station is operating;
receive, from the scanning, a plurality of mobile network code
(MNC) and MCC pairs associated with the plurality of communication

networks;
30 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

21



HPLMN timer. 10 16. The conmuni cation systemof claim 13, wherein the tinmer
conprises a HPLMN tiner and the acts of scanning, receiving, selecting,
and operating are performed in response to expirations of the HPLMN tiner.
15 17. The comuni cation system of claim 13, wherein the conmunication

net wor ks conpri se Public Land Mobile Networks (PLMNs). 18. The

communi cation systemof claim 13, wherein the communi cation networks are
operative in accordance with G obal Systens for Mbile Comrunications 20
(M. 22 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.

5 14.  The communication system of claim 13, wherein the first country shares a

common border with the second country.

15.  The communication system of claim 13, wherein the timer comprises a
HPLMN timer.

10
16.  The communication system of claim 13, wherein the timer comprises a

HPLMN timer and the acts of scanning, receiviﬁg, selecting, and operating are performed

in response to expirations of the HPLMN timer.

15 17.  The communication system of claim 13, wherein the communication

networks comprise Public Land Mobile Networks (PLMNs).

18. The communication system of claim 13, wherein the commumication

networks are operative in accordance with Global Systems for Mobile Communications

20 (GSM).
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