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BACKGROUND 5Fi el d of the Technol ogy The present invention relates generally
to automatic network selection techniques for nobile stations operating in
Wi rel ess communi cati on networks. Description of the Related Art 10For a
variety of reasons, a hone network operator (e.g. a honme public |and nobile
network or HPLMN in 3GPP parl ance) may have a need to dynamcally contro
whi ch networks their subscribers connect to when roam ng either in the hone
country or abroad For exanple, the HPLMN operator may have a need to direct
Its subscribers roamng in country Ato be served by network X. This need

AUTOMATIC NETWORK SELECTION METHODS
AND APPARATUS USING A STEERED PLMN

BACKGROUND

5 Field of the Technology

The present invention relates generally to automatic network selection

techniques for mobile stations operating in wireless communication networks.

Description of the Related Art

10 For a variety of reasons, a home network operator (e.g. a home public land
mobile network or HPLMN in 3GPP parlance) may have a need to dynamically
control which networks their subscribers connect to when roaming either in the
home country or abroad. For example, the HPLMN operator may have a need to
direct its subscribers roaming in country A to be served by network X. This need

15 may arise for commercial reasons, and at certain times it may be beneficial for an
operator to ensure that all of their roaming subscribers be directed to one specific
network, to ensure that some contractual criteria is met. Another reason is due to
network fault conditions. A temporary fault may mean that one network in a
given counfry is unable to offer all of its services to a HPLMN’s roaming

20 subscribers. Therefore, the HPLMN operator may have a need to direct its
roaming subscribers towards other networks in the country which can offer a full
range of service. By way of example, it is not uncommon today for General
Packet Radio Service (GPRS) to be temporarily unavailable in a certain Visited
PLMN (VPLMN). Yet another reason is based on network load sharing. For

25  example, the HPLMN operator may decide that it wants 40% of its roaming
subscribers in a country on network X, 35% on network Y, and 25% on network
Z.



15 may arise for commercial reasons, and at certain tinmes it nay be
beneficial for an operator to ensure that all of their roam ng subscribers
be directed to one specific network, to ensure that sonme contractual
criteria is net. Another reason is due to network fault conditions. A
tenporary fault may mean that one network in a given country is unable to
offer all of its services to a HPLMN s roam ng 20 subscribers. Therefore,
t he HPLMN operator nay have a need to direct its roam ng subscribers
towards other networks in the country which can offer a full range of
service. By way of exanple, it is not un@ommon today for General Packet
Radi o Service (GPRS) to be tenporarily unavailable in a certain Visited
PLMN (VPLMN). Yet another reason is based on network |oad sharing. For 25
exanpl e, the HPLWRE speaent dpPReyjanstasd gpecifies that usemegnipowno(UE) shalbselecty
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it a Subscriber Identity Module (SIM) or Universal Subscriber Identity Module
(USIM). If dynamic control were to be achieved through use of the PPLMN list,
5 the HPLMN operator would have to update the entire PPLMN list for each
subscriber using an over-the-air (OTA) programming mechanism, which requires
a large number of Short Message Service (SMS) messages. The large overhead
required to update all of the PPLMN lists for the roaming subscribers may be
prohibitive. Further, if network load sharing is needed, the HPLMN would have
10  to maintain PPLMN lists on a per subscriber basis. Maintaining such PPLMN
lists, however, adds significant overhead with respect to configuration
management.
Existing solutions which direct subscribers to a particular network while
roaming involve the spoofing of network reject messages by the HPLMN operator
15 when the user equipment makes connection attempts to VPLMNs as per the
PPLMN list. The network reject messages are sent via each selected VPLMN
until the desired VPLMN, as identified by the HPLMN operator, is reached.
Although this technique directs user equipment to specific VPLMNs desired by
the HPLMN operator, as apparent it involves a wasteful use of network resources
20 each time such selection is needed.
Accordingly, what are needed are methods and apparatus which overcome

the deficiencies of the prior art.

SUMMARY
25 Methods and apparatus for automatically selecting a wireless

communication network by user equipment using a “steered” PLMN are



2 The current 3GPP standard specifies that user equipnment (HE) shall
sel ect the highest priority network as defined in a Preferred PLWMN ( PPLIVN)
list stored in a Subscriber Identity Module (SIM or Universal Subscriber
Identity Module (USIM. If dynamc control were to be achieved through use
of the PPLMN list, 5 the HPLMN operator woul d have to update the entire
PPLMN | i st for each subscriber using an over-the-air (OTA) programm ng
mechani sm which requires a | arge nunber of Short Message Service (SV5)
nmessages. The |l arge overhead required to update all of the PPLMN lists for
the roam ng subscri bers may be prohibiti¥e. Further, if network | oad
sharing is needed, the HPLMN woul d have 10 to maintain PPLMN |ists on a per
subscri ber basis. Mintaining such PPLMWN |ists, however, adds significant
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comruni cation network by user equipnment using a "steered” PLMN are 3

identifications from the scanning operation with the steered network identification.

If a match between a received network identification and the steered network

10  identification is identified, a wireless communication network corresponding to

the received network identification that matches the steered network identification

is selected and registered with by the user equipment. This procedure is

performed in lieu of or prior to use of the list of prioritized roaming network

identifications of the user equipment. By setting the steered network identification

15 via an over-the-air programming procedure when necessary (e.g. on a per region

basis), a home network operator may “steer” user equipment to any desired
network immediately and efficiently.

One illustrative technique for use in steering user equipment to a steered

wireless communication network by network equipment of a wireless

20 communication network which is a home communication network of the user

equipment includes the acts of identifying that the user equipment is operating in

one region of a plurality of roaming regions through a visited wireless

communication network of the roaming region; and causing a steered network

identification corresponding to a steered wireless communication network of the

25  roaming region to be sent through the visited wireless communication network to

the user equipment, so that the steered wireless communication network is selected



descri bed. A hone network identification, a list of prioritized roam ng
network identifications, and a steered network identification are stored in
menory (e.g. a SIMor USIM of the user equipnment. In an autonmatic network
sel ection procedure, a scanning operation is performed to receive one or
nore network 5 identifications corresponding to one or nore avail able

W rel ess communi cation networks in a coverage area. The user equi pnent
attenpts to select a wireless communi cation network in the coverage area by
conmparing the received network identifications fromthe scanni ng operation
with the steered network identification4lf a match between a received
network identification and the steered network 10 identification is
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operating in one region of a plurality of roam ng regions through a visited
wirel ess cdiilni cati on network of the roani ng region; and causing a steered

network identificati rrespondin a steere i.rel ess muni, cat,i on
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communi cation network i s sel ected
steered network identification without the home communication network having to
send the information. This may be retrieved from a web site, database or other
information store provided by the home communications network or in certain
circumstances by a third party.
15 Other additional and alternative advantageous features are described in the

detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of present invention will now be described by way of
20  example with reference to attached figures, wherein:
FIG. 1 is a block diagram which illustrates pertinent components of a user
equipment and a wireless communication network;

FIG. 2 1s a more detailed diagram of the preferred user equipment of FIG.

25 FIG. 3 is a system structure which helps provide data communication

services for the user equipment in the wireless network of FIGs. I and 2;



4 in an automati c network sel ection procedure of the user equi pnent. The
steered network identification nay be sent in a nessage, such as a Short
Message Service (SM5) nessage, or an over-the-air progranmm ng procedure.
Mul tiple nmethods of providing the steered network identification to the
user equi pnment are feasible and, 5 in addition to SM5, may include the
definition of new signaling nessages, the use of USSD (Unstructured
Suppl enmentary Service Data) (see 3GPP TS 22.090), and the adaptation of
exi sting signaling systens such as MAP (Mobile Application Part). In an
alternative arrangenent the user equi pment may be provisioned with 10

I nformation (such as an internet URL or other) that will enable it to
retrieve the steered network identification wthout the hone conmunication
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preferred user equi pnent
automatic network selection procedure utilizing the steered network identification;

and
FIG. 6 is a flowchart for describing a network equipment method for
10 steering user equipment to the steered network using the steered network

identification.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Methods and apparatus for aufomatically selecting a wireless

15 communication network by wuser equipment using a “steered” PLMN are
described. A home network identification, a list of prioritized roaming network
identifications, and a steered network identification are stored in memory (e.g. a

SIM or USIM) of the user equipment. In an automatic network selection
procedure, a scanning operation is performed to receive one or more network

20 identifications corresponding to one or more available wireless communication
networks in a coverage area. The user equipment attempts to select a wireless
corﬁmunication network in the coverage area by comparing the received network
identifications from the scanning operation with the steered network identification.

If a match between a received network identification and the steered network

25 identification is 1dentified, a wireless communication network corresponding to

the received network identification that matches the steered network identification



25FIG 3 is a systemstructure which hel ps provide data conmmuni cati on
services for the user equipnent in the wireless network of FIGs. | and 2;
FIG 4 is an illustration of network identifications stored in a Subscriber
ldentity Module (SIM or Universal Subscriber ldentity Module (USIM of the
user equi prnent, which includes a steered network identification associ ated
-wWth a steered network for a current region (e.g. a roam ng region) of

operation of the 5 user equipnent; FIG 5is a flowhart for
describing a user equi pnent nethod for an automatic network sel ection
procedure utilizing the steered network @ dentification; and FIG 6

is a flowhart for describing a network equi pnent nethod for 10 steering
user equi pment to fhe steered network using the steered network
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10 equipment is operating in one region of a plurality of roaming regions through a
visited wireless communication network of the roaming region; and causing a
steered network identification corresponding to a steered wireless communication
network of the roaming region to be sent through the visited wireless
communication network fo the user equipment, so that the steered wireless
15 communication network is selected in an automatic network selection procedure of
the user equipment. The steered network identification may be sent in a message,
such as a Short Message Service (SMS) message, of an over-the-air programming
procedure.
To illustrate general components for communications, FIG. | is a block
20 diagram of a communication system 100 which includes a mobile station 102 (one
type of user equipment, wireless or mobile communication device) which
communicates through a wireless communication network 104. Mobile station
102 preferably includes a visual display 112, a keyboard 114, and perhaps one or
more auxiliary user interfaces (UI) 116, each of which are coupled to a controller
25 106. Controller 106 is also coupled to radio frequency (RF) transceiver circuitry

108 and an antenna 110. Typically, controller 106 is embodied as a central



6 is selected and registered with by the user equi pnent. This procedure is
performed in lieu of or prior to use of the list of prioritized roam ng
network identifications of the user equipnment. By setting the steered
network identification via an over-the-air progranm ng procedure when
necessary (e.g. on a per region 5 basis), a hone network operator may
"steer" user equipnment to any desired network inmmediately and efficiently.
One illustrative technique for use in steering user equipnment to a steered
Wi rel ess conmmuni cati on network by network equi pnment of a wrel ess

communi cation network which is a home Zomuni cati on network of the user

equi pnent includes the acts of identifying that the user 10 equipnent is
operating in one region of plurality of roam ng regions through a visited
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P contemplated that transceiver 1rcu1trycl%8 ma er orm cer?am Functions in

addition to those performed by BSC 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.

20 Mobile station 102 includes a battery interface 134 for receiving one or
more rechargeable batteries 132. Battery 132 provides electrical power to
electrical circuitry in mobile station 102, and battery interface 134 provides for a
mechanical and electrical connection for battery 132. Battery interface 134 1s
coupled to a regulatbr 136 which regulates power V+ to the device. When mobile

25  station 102 is fully operational, an RF transmitter of RF transceiver circuitry 108 is

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



10 executed on nobile station 102, and possibly other or different user

I nputs. Mobi | e station 102 sends conmuni cation signhals to and

recei ves conmuni cation signals fromnetwork 104 over a wireless |link via
antenna 110. RF transceiver circuitry 108 perforns functions simlar to

t hose of station 118 and Base Station Controller BSC 120, including for
exanpl e nodul ati on/ denodul ati on 15 and possi bly encodi ng/ decodi ng and
encryption/decryption. It is also contenplated that RF transceiver
circuitry 108 may performcertain functions in addition to those perforned
by BSC 120. It will be apparent to thos® skilled in art that RF transceiver
circuitry 108 will be adapted to particular wireless network or networks in
whi ch nobi | e %{a ion 102 is intended to.o?erat . 20Mbobi | e ﬁkation 102
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is coupled to a reglul ator 136 which regul ates power V+ to the device. Wen
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(UE). SIM 140 is one type of a removable memory module or “smart card” used
to identify an end user (or subscriber) of mobile station 102 and to personalize the
10  device, among other things. Without SIM 140, the mobile station terminal is not
fully operational for communication through wireless network 104. By inserting
SIM 140 into mobile station 102, an end user can have access to any and all of
his/her subscribed services. SIM 140 generally includes a processor and memory
for storing information. Since SIM 140 is coupled to SIM interface 142, it is
15 coupled to controller 106 through communication lines 144. In order to identify
the subscriber, SIM 140 contains some user parameters such as an International
Mobile Subscriber Identity (IMSI). An advantage of using SIM 140 is that end
users are not necessarily bound by any single physical mobile station. SIM 140
may store additional user information for the mobile station as well, including
20  datebook (or calendar) information and recent call information.

Mobile station 102 may consist of a single unit, such as a data
communication device, a cellular telephone, a multiple-function communication
device with data and voice communication capabilities, a personal digital assistant
{PDA) enabled for wireless communication, or a computer incorporating an

25 internal modem. Alternatively, mobile station 102 may be a muitiple-module unit

comprising a plurality of separate components, including but in no way limited to



Mobil e station 102 operates using a Subscriber lIdentity Mddule (SIM 140 5
which is connected to or inserted in nobile station 102 at a SIMinterface
142. Wthout SIM 140, the nobile device may be referred to as nobile

equi prent (ME); with SIM 140, the nobile device may be referred to as user
equi pnent (UE). SIM 140 is one type of a renovable menory nodule or "smart
card" used to identify an end user (or subscriber) of nobile station 102

- and to personalize the 10 device, anong other things. Wthout SIM 140, the
nobile station termnal is not fully operational for conmmunication through
wireless network 104. By inserting SIM 140 into nobile station 102, an end
user can have access to any and all of his/her subscribed services. SIM 140
general |y includes a processor and nmenory for storing information. Since
SIM 140 is ac@@@pwrtcn‘ Shrs dnwpfmeqm@ to| a wigeless pied In pagtsparolfper 106
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102 may be ta geuheétploeandbeliiveivehy assmnm coutiolgofaRfl wansceiver offcwpai(i and
component s ’anite?n%la dLiOngf z? lsfllng e unit device suc tag%ne of tl?ose described above. Such a
10 mobile station 102 may have a more particular implementation as described later

in relation to mobile station 402 of FIG. 2.

Mobile station 102 communicates in and through wireless communication
network 104. Wireless communication network 104 may be a cellular
telecommunications network. In the embodiment of FIG. 1, wireless network 104

15 is configured in accordance with General Packet Radio Service (GPRS) and a
Global Systems for Mobile (GSM) technologies. Wireless network 104 includes a
base station controller (BSC) 120 with an associated tower station 118, a Mobile
Switching Center (MSC) 122, a Home Location Register (HLR) 132, a Serving
General Packet Radio Service (GPRS) Support Node (SGSN) 126, and a Gateway

20 GPRS Support Node (GGSN) 128. MSC 122 is coupled to BSC 120 and to a
landline network, such as a Public Switched Telephone Network (PSTN) 124.
SGSN 126 is coupled to BSC 120 and to GGSN 128, which is in turn coupled to a
public or private data network 130 (such as the Internet). HLR 132 is coupled to
MSC 122, SGSN 126, and GGSN 128.

25 Station 118 is a fixed transceiver statton, and station 118 and BSC 120 may

be referred to as transceiver equipment. The transceiver equipment provides



a conputer or other device connected to a wreless nodem In particular,
for exanple, in the nobile station block diagramof FIG |, RF transceiver
circuitry 108 and antenna 110 may be inplenmented as a radi o nbodem unit that
may be inserted into a port on a |aptop conputer. In this case, the | aptop
conputer would 5 include display 112, keyboard 114, one or nore auxiliary
Us 116, and controller 106 enbodi ed as the conputer's CPU. It is also
contenpl ated that a conputer or other equi pnent not normally capabl e of

wi rel ess conmmuni cati on may be adapted to connect to and effectively assune
control of RF transceiver circuitry 1080and antenna 110 of a single-unit
devi ce such as one of those described above. Such a 10 nobile station 102
may have a nore particular inplenmentation as described later in relation to
mobi | e st ATFIAsAAWErk Fpgrage for a partigylsy cevernge e apmeshnighereed ©sas n and
t hrough wi_rel ess nication network 104, .Wrel ess. comruni cati.on networ k
104y bé Scdbrt P YR e bRRG iRt SRR sl e "B &
1, wirel esgcdipdBbdmbideation SighASHaH! Rdbile sBffRAL dANER W (Bl GARAlonPacket
Radi o Service (GPRS) and a G obal Systens for Mbile (GSM technol ogies.

W r el ess rid8woflie tr8dscencr edepnzer asemstlptpetiorme such flretio83C)mdddlatint h an
associ ated tower_ station 118, a Mbile Sa.tching Center . C) 122, .a Hone
Locat i 8n ﬂ@&i@ﬁ@bﬁf( RiRGylingsand/gr epgryplign ehigh t&&el&an%@@og@m%ﬁ( GPRS)

Support - (S : { - 128. MSC
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Swi t ched ?@bt@ﬂhﬁn@nmepmﬁetdrﬁs_ﬁﬁherl%ntrSGSN 1286 cosir6ltap| €Thé arddSEeit0 and
to GGSN 128, which is in turn coupled to_a public or private data network
130 ( such egyipnent sundamedpmodulatassand posstly deepdes andclecpmts, SGapeeseBy, and
GGSN 128. 25Station.l118 is a 1fi xed. traescei ver. sta{.i o_rll_xrpgemd staiqi on.118 and
BSC 120 may pEOPBRBIADEn; Jebals: fearived; Hom s uation THZ e ity Sl -
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area commonly referred to as a "cell"”. The trariscei ver equi pnent transmts

comuni cathoorexsmpllone metvamd mey empdsy a8 dififerencabidolatien goladise findopenaty | e

stations w tr}j n i té cell via station 118. The transcei ver equi pnent
normal |y BeAHERRL Bequsnciss dhabahenBeWeMks-at i on and possi bly encodi ng and/ or

encrypti on of Siygnakcl0:Re o ASHb i ol BN 160 8 E0D edgger dance

, : h
wi th particul ar, usualTy predeterm ned, comrunrcation protoco

par anet er $newrdaorecdifflerealt chhnhdls, (§pitallpldifferent Ferlid fm&eﬁw@)emahﬁae,nt
simlarly denodul ates and possibly decodes and decrypts, if necessary, any
comunip c atang ressogiatg prptasets, uspdr betmespbyirelesy aetwerk 192 snd mobiletstatiasl | . 10

Communi cat,i,@n pretocol s and paraneters vary, between diff.er.ent, networks.

For  exanplld2 i Rictiasnel ey HENEH Soscute PrLri bR sateRY sb et Batucitg

operat e afipghkd §£/RBall bEGHEIIth 8Rdt D FifldBASt P&Sef mobile horMIne! ess

i nk shown in comruni cation system 100 of FIG "1 represents one or nore

di f f er ent Thoaeskilled inyaot ealll lappicidte ttatta wadiess fietsgqurkno yac{uak praciiae medys
include hundreds of cells, each served by a station 118 (i.e. or station sector),

20 depending upon desired overall expanse of network coverage. All pertinent
components may be connected by multiple switches and routers (not shown),
controlled by multiple network controllers.

For all mobile station’s 102 registered with a network operator, permanent
data (such as mobile station 102 user’s profile) as well as temporary data (such as

25 mobile station’s 102 current location) are stored in HLR 132. In case of a voice

call to mobile station 102, HLR 132 1s queried to determine the current location of



15 and associ ated protocols used between w reless network 104 and nobile
station 102. An RF channel is a limted resource that nust be conserved,
typically due to limts in overall bandwidth and a limted battery power of
nobil e station 102. Those skilled in art will appreciate that a wrel ess
network in actual practice may include hundreds of cells, each served by a
station 118 (i.e. or station sector), 20 dependi ng upon desired overal
expanse of network coverage. All pertinent conponents may be connected by
mul tiple switches and routers (not shown), controlled by nultiple network
controllers. For all nobile station's 1Q2 registered with a network
operator, pernmanent data (such as nobile station 102 user's profile) as

wel | as tenporary data (such as 25 nobile station's 102 current |ocation)
are stored pabilg statige 102.n AcHisstopfLogation Register (VLR)mfVIBE KX24sirespotsible HLR
132 is querjed to determne the current locatiop ,of |1 .nobil.e station 102.
A VIS tor UBEAEOHP REIPEHER omrgabromseiesRt Of His Rehili BaHoR BabRBup of
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the VLR for faster 5 access. However, the VLR of MSC 122 may al so assign
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v ePRS s gewpBb SaaRRAREHs | RindBaafly Clg VLR e SR B8N Rk RanG a1 o
whi ch can lfer paidrer eEitiem! &othddititRnt |of PRGN on-GPRSC arhingad {#RS and

non- GPRS | ocation updates). 10 Sewi ng GPRS Support Node (SGSN) 126 is at
‘the sane hifunetiglity(e.gepaging SonBauirewichekedisswhichalandfe pdrforimed mortual

| ocations of,..mobjle.s | SGSN 126 per f or curity functions and
access co nterfg?l.'m@tv &é@bg”%’ %EEBHJ[’%@?’@MH%%PMF ¥RdatsShyor ki ng
w th expernal pagkghs i t Vi : t 1 uch as
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aut hent i catas M S@niPcarphlezeps etdck nd the arkididugiSlobasas cimobige stafensl YGSNt hns,
keys, and criteria as in existing GS I n conventional operation, cell
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s ceL enSRAGASS) 105 o SRR 10 0 8105 Al
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15 backbone network. SGSN 126 performs authentication and cipher setting
procedures based on the same algorithms, keys, and criteria as in existing GSM.
In conventional operation, cell selection may be performed autonomously by
mobile station 102 or by the transceiver equipment instructing mobile station 102
to select a particular cell. Mobile station 102 informs wireless network 104 when
20 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 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
25 via SGSN 126, notifications of incoming GPRS data, or SMS messages over

GPRS. In order to send and receive GPRS data, mobile station 102 assists in



In order to access GPRS services, nmobile station 102 first nmakes its
presence known to wirel ess network 104 by perform ng what is known as a
GPRS "attach". This operation establishes a |ogical |ink between nobile
station 102 and SGSN 126 and makes nobile station 102 available to receive,
for exanple, pages 25 via SGSN 126, notifications of incom ng GPRS data, or
SM5 nessages over GPRS. In order to send and receive GPRS data, nobile
station 102 assists in 12 activating the packet data address that it wants
to use. This operation nakes nobile station 102 known to GGSN 128;
interworking with external data network$2can thereafter commence. User data
may be transferred transparently between nobile station 102 and the
external data networks usin for exanple, 5 encapsulation and tunneling.
Dat a packetSti¥plingfig paeket iats adsress §b@fcltf‘i‘/@ﬂt§rtét‘@@ol Tihit eperatipn rinales

transferred_ he e Those skilled in
art wll app&’g ?téoxﬂi(g% lﬂéo ?%@ﬁﬁéﬁm&?ﬁy“ﬁew%ﬁﬁ%&%&a acf’%‘?’ﬂ'éﬁs

syst ens, p%ﬁlthbﬁeaﬁac hyﬁmcet hEEe@ita0hks beN@hnsFpbd GablparéMMBeiviteh! G 1.
A netvvork will normally be transmtting at very |l east sone sort 10 of

pagi ng and rsqtsleemtatMmrm i amd othearextmgdi rigtdhasitworley arsing, e rexaimpleo

actual packet da a exc ed.. At h the network consists_ Qf many parts,
these p rt§naws %@é&%ﬁf ing r}&% packetsc ate; SIVPBE YLD [FERSISPERE
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preferably a twrhosy skélledinhcCati @ill appreciate that a wireless network may be
connected to other systems, possibly including other networks, not explicitly
shown in FIG. I. A network will normally be transmitting at very least some sort
10  of paging and system information on an ongoing basis, even if there is no actual
packet data exchanged. Although the network consists of many parts, these parts

all work together to result in certain behaviours at the wireless link.
FIG. 2 is a detailed block diagram of a preferred mobile station 202 of the
present application. Mobile station 202 is preferably a {wo-way communication
15 device having at least voice and advanced data communication capabilities,
including the capability to communicate with other computer systems. Depending
on the functionality provided by mobile station 202, it may be referred to as a data
messaging device, a two-way pager, a cellular telephone with data messaging
capabilities, a wireless Internet appliance, or a data communication device (with or
20 without telephony capabilities). Mobile station 202 may communicate with any
one of a plurality of fixed transceiver stations 200 within its geographic coverage

area.

Mobile station 202 will normally incorporate a communication subsystem
211, which includes a receiver 212, a transmitter 214, and associated components,
25 such as one or more (preferably embedded or internal) antenna elements 216 and

218, local oscillators (LOs) 213, and a processing module such as a digital signal



15 device having at |east voice and advanced data conmuni cation
capabilities, including the capability to conmunicate with other conputer
systens. Depending on the functionality provided by nobile station 202, it
may be referred to as a data nessagi ng device, a two-way pager, a cellular
tel ephone with data nessagi ng capabilities, a wireless Internet appliance,
or a data communication device (wth or 20 without tel ephony capabilities).
Mobi |l e station 202 may comruni cate with any one of a plurality of fixed
transcei ver stations 200 within its geographic coverage area. Mbile
station 202 will normally incorporate aldomunication subsystem 211, which
includes a receiver 212, a transmtter 214, and associ ated conponents, 25
such as one or nore referably enbedded or internal) antenna el ements 216
and 218, | d¥qressei (O8Dord0( Ldsommupicatign subsysieas sildg inpaalagoyscty & a

digital signal .1 I 0Ces SP) 220, nuni i gn subsystem 211 is

anal ogous ?t(Sg[}StC?V?F g‘ﬁ%‘%&?’?@? 3&53@5{5‘?‘}"1@31 1p : Oé”ﬁ]dmmﬂnaﬁi%ﬁzﬁcﬂmafeﬁth G I.
As will be @pparsgifedt i HRAPJFSEhingdidaliohd, eh£Hiehlaf UEHA 6RlIANRuniPAidd cul ar
desi gn of conmuni cati on subsystem 211 depends on the communi cati on network
i n whi ch nohbibsestemnal i lodefier@® 2ri thei edranabadation apewatkein which nidiilel statgémt i on

202 may send and re eive communi cation signals over the network after
requi red n ‘rslénfteéé? W QRYYR- or activation procedures have been conpl et ed.

Si gnal s recei Veg\élr% ind3fand el m?gn eﬂH%ﬂtJégeipgtr?w&frﬁmﬁéﬁidrpngh%lltsociv%?%ﬁé ver

212, which may ormsuch” co receiver ctions as si

anpl i fi cat i mitwofk afuereyuickdReteil aEgisfration idrt RtiviGen PhediRkesSBhRCbEGN, and
like, and in exanple shown in FIG 2, anal og-to-digital (Al D) conversion.
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signals are input to transm’tter 214 for digital-to-analo

conver si on,anfdr e ueampleshoemy én Fih, 2 f bhalegitogligiealp{AfDd)c abnwersisad A/D
transm ssi on over coFm.lni cation network via antenna 218. DSP, 220 not only
processes COMYERIULOL gnreseiyrd ) signal pllogyss mase Gommplex commusdeating: fungions
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manner, signals to be fransmitted are processed, including modulation and

15 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 communication network via antenna

218. DSP 220 not only processes communication signals, but also provides for

receiver and transmitter control. For example, the gains applied to communication

20  signals in receiver 212 and transmitter 214 may be adaptively controlled through
automatic gain confrol algorithms implemented in DSP 220.

Network access is associated with a subscriber or user of mobile station

202, and therefore mobile station 202 requires a Subscriber Identity Module or

“SIM” card 262 to be inserted in a SIM interface 264 in order to operate in the

25 network. SIM 262 includes those features described in relation to FIG. 1. Again,

without SIM 262, the mobile device may be referred to as mobile equipment



20 signals in receiver 212 and transmtter 214 nmay be adaptively controlled
t hrough automatic gain control algorithnms inplenented in DSP 220. Network
access is associated with a subscriber or user of nobile station 202, and
therefore nobile station 202 requires a Subscriber ldentity Module or "SI M
card 262 to be inserted in a SIMinterface 264 in order to operate in the
25 network. SIM 262 includes those features described in relation to FIG

1. Again, without SIM 262, the nobile device may be referred to as nobile
equi prent 14 (ME); with SIM 262, the nobile device may be referred to as
user equi pment (UE). Mobile station 202 lds a battery-powered device so it

al so includes a battery interface 254 for receiving one or nore

r echar geabl tteri 256. Such a battery 256 praqvides electrical power to
most if not ;éﬂlfélcﬁwcgﬁ%a&ﬁ? éﬁ@bl#@ﬁpwcmw desredsrred &h asoper sAWPHR er y

interface 2 r [ L cal Lcal_con ion for it.
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includes a mcroprocessor 238 (which is one iInplenmentation of controller
106 of FI G 23§ prpvides ebstnicsil spavesr 0l imaspaf anait call slectiicalobidugrg tint inohil@02.
Conmruni cati gn,.fu i ong,, i.ncl udi at, .l east. data and vpi ce co i cations,
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menory 224, a reandom accesg%r%tﬁgéﬂ R%&I\%%gébgl iﬁ%ﬁ?%ﬁ%ﬁ%ﬁ%ﬁlg n 1/ 0
subsyst ens 2B&h moseles pbwpoWit 330, ofahkejtbomyd 232, a speaker 15 234, a

m cr ophone 236, a short-range communi cations subsystem_ 240, and any ot her
devi ce subsyst enio§eaes@fipy 483 grrudes 8 puopsassost 28he (whisdy 96 emse shown

e A e e
such asikeyobiie sétidnaad. dCorlmimiéZiton FMctRRIMRCR:idinR Yt RsHERY il 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, a keyboard 232, a speaker
[5 234, a microphone 236, a short-range communications subsystem 240, and any
other device subsystems generally designated at 242. Some of the subsystems
shown in FIG. 2 perform communication-related functions, whereas other
subsystems may provide “resident” or on-device functions.  Notably, some
subsystems, such as keyboard 232 and display 222, for example, may be used for
20 both communication-related functions, such as entering a text message for
transmission over a communication network, and device-resident functions such as
a calculator or task list. Operating system software used by microprocessor 238 is
preferably stored in a persistent store such as flash memory 224, which may
alternatively be a read-only memory (ROM) or similar storage element (not

25  shown). Those skilled in the art will appreciate that the operating system, specific



20 both comruni cation-rel ated functions, such as entering a text nessage
for transm ssion over a conmmunication network, and device-resident
functions such as a calculator or task list. Qperating system software used
by m croprocessor 238 is preferably stored in a persistent store such as
flash nmenory 224, which may alternatively be a read-only nenory (ROM or
simlar storage elenent (not 25 shown). Those skilled in the art wll
appreciate that the operating system specific 15 device applications, or
parts thereof, may be tenporarily |loaded into a volatile store such as RAM
226. M croprocessor 238, in additilbn to its operating system
functions, preferably enabl es execution of software applications on nobile
station 202, A 5 predeterm ned set of applications which control basic

devi ce operdfvienapplicabipigl drgperts Fheseef, aatn barfemperady doaderhiniata yalatile

application a | e network sel ection techniques of the present
applicati ons,%or\ﬁsfsjfl\{\ﬁ%#&r@ﬁl be installed on nobile station 202 during its

manuf acture. A Mﬁafr@ﬁf.xro_@éssappt@&atihoadailﬁ% By itts"eog@ﬁﬁﬁg_ QPdtem T Rhdtforst at i on
202 may be a personal information manager (PIM 10 application having the

ability to melpaatily enablts rapagerdaf aoftvens apglictions onomobde sgaiivn 202, But not
limted to, e-muil., cal endar events, . voice ils, appointnents,. and_ task
items. Rat lnraqithmgﬁ@ Setrofﬂaﬂpéwﬁ%m vh@oq%@r%ibéﬂa@wcamp@r%wnﬁomcm% ation
202 and SI M2 t acili PLM-data..t n e
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PiMdata itens_are seanl essly integrated, synchronized, and updated via the
wirel ess nenoRilk stafipr R02hdurirshits ananudacture. ude prefeted mppheativinndati may be ens
stored and/,or soci at wi.th a.host conputer systemthereby creat.i a
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nobil e station user's office conputef system Additional applications may
al so be | oxdel agriu nob bidiedsbae-noail, 2aRntihr ewugits, vel ckombkils, appaintiden@r ynd / O

subsystem 228, . seri %I@U‘Erg[}t 230, short-range communi cati ons subs_}/st em 240,

or any ot héSKksliPPsb ¥yQRGAT D0Pe MEGTROTYSIPLES | 38§ ki lable, o8 mohilersipias or

ol by 8analyth 3005 GRAOKE: ORI SIS AR BB, e
the functional i tBheoPIMDiPlRatibAtreferdily taasdtheBabilityo v dendAhdneed verdatievi ce
15 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 thereby creating a mirrored host computer on mobile station
202 with respect to such items. This is especially advantageous where the host
20 computer system is the mobile station user’s office computer system. Additional
applications may also be loaded onto mobile station 202 through network, an
auxiliary I/O subsystem 228, serial port 230, short-range communications
subsystem 240, or any other suitable subsystem 242, and installed by a user in
RAM 226 or preferably a non-volatile store (not shown) for execution by

25  microprocessor 238. Such flexibility in application installation increases the

functionality of mobile station 202 and may provide enhanced on-device



16 functions, comrunication-related functions, or both. For exanple, secure
communi cati on applications may enabl e el ectronic comrerce functions and

ot her such financial transactions to be performed using nobile station 202.
In a data communi cation node, a received signal such as a text nessage, an
5 e-mai|l nmessage, or web page downl oad will be processed by conmmuni cation
subsystem 211 and i nput to m croprocessor 238. M croprocessor 238 w ||
preferably further process the signal for output to display 222 or
alternatively to auxiliary 110 device 228. A user of nobile station 202 may
al so conpose data itens, such as e-mmil lfressages, for exanple, using
keyboard 232 in conjunction 10 with display 222 and possibly auxiliary 110
devi ce 228._ Keyboard 232 |s preferabb% a conplete alphanunerlc keyboar d

and/ or t el PRGNS, yrRMPEpIALon TR Rpldesd PX diffhmayfde cxpamini secaue over
2 Conmn, < AondRuRCLIEN ol NANAN FRTIMHC BB R ORBER Bidtiof dnd Snd?

conmuni cat i ons oper at’l on

subst ant i algugh Sinahtial ra®aeeehs mpéﬁ@xﬁ&nﬁlﬂgﬂmﬁng@?mnml d be output to
speaker 234 and signals for transm ssion would be generated by m crophone

236. Alternativdnaolatecemmundéasion r@ode Bsiescivad signatsuchsasa teal messazssage

recordi ng subs ste may al so be i Ierre te nobi |l e station 202
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indication of the identit a ca art ration a voice ca or

ot her voi cqaremably@ahadpnonéwnmmgmml tas oRQNR tOXHSHIAL 222 SaT dlmdtBiely 230 i n
. FIG 2 is nornall %emant ed in a personal digital assistant (PDA)-type
comuni cat i@yt mﬂé@ Kewid & h A psemelbmobile satian 202 ampsalsectompasesiatap
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appl i capi ORyith display 222 and possibly auxiliary /O device 228. Keyboard 232 is
preferably a complete alphanumeric keyboard and/or telephone-type keypad.
These composed items may be transmitted over a communication network through
communication subsystem 211.
For voice communications, the overall operation of mobile station 202 is
15  substantially similar, except that the received signals would be output to speaker
234 and signals for transmission would be generated by microphone 236.
Alternative voice or audio /O subsystems, such as a voice message recording
subsystem, may also be implemented on mobile station 202. Although voice or
audio signal output is preferably accomplished primarily through speaker 234,
20  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.
Serial port 230 in FIG. 2 is normally implemented in a personal digital
assistant (PDA)-type communication device for which synchronization with a
25 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



17 and extends the capabilities of nobile station 202 by providing for

I nformati on or software downl oads to nobile station 202 ot her than through
a wreless comuni cati on network. The alternate downl oad path may, for
exanpl e, be used to | oad an encryption key onto nobile station 202 through
a direct and thus 5 reliable and trusted connection to thereby provide
secure device comuni cati on. Short-range comruni cati ons subsystem 240
of FIG 2 is an additional optional conponent which provides for

comuni cati on between nobile station 202 and different systens or devices,
whi ch need not necessarily be sinilar ddvices. For exanple, subsystem 240
may i nclude an infrared device and 10 associated circuits and conponents,
or a Bl uet oot hTM conmuni cat.i.gn npdul e to provide for comunication with
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network which may be utilized. Mbile station 202 of FIG 3 comnuni cates
with a w retbek)adpacleacry@aba eyt wotdk niotle stadonedlZaklzouplk aapabl endfthus
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packets 330, suc ansm ssi on ntro rot ocol tagram
optional component which provides for communication between mobile station

202 and different systems or devices, which need not necessarily be sumilar

devices. For example, subsystem 240 may include an infrared device and

10  associated circuits and components, or a Bluetooth™ communication module to

provide for communication with similarly-enabled systems and devices.
Bluetooth™ is a registered trademark of Bluetooth SIG, Inc.

FIG. 3 shows a system structure which helps provide data communication

services for the mobile station. In particular, FIG. 3 shows basic components of

15 an IP-based wireless data network which may be utilized. Mobile station 202 of

FIG. 3 communicates with a wireless packet data network 145, and may also be

capable of communicating with a wireless voice network (not shown). As shown

in FIG. 3, a gateway 140 may be coupled to an internal or external address

resolution component 335 and one or more network entry points 305. Data

20  packets 330, such as Transmission Control Protocol (TCP) or User Datagram

Protocol {(UDP) packets, are transmitted from gateway 140, which is source of

mformation to be transmitted to mobile station 202, through network 145 by

setting up a wireless network tunnel 325 from gateway 140 to mobile station 202.

In order to create this wireless tunnel 325, a unique network address is associated

25 with mobile station 202. In an IP-based wireless network, however, network

addresses are typically not permanently assigned to a particular mobile station 202



Protocol (UDP) packets, are transmtted from gateway 140, which is source
of information to be transmtted to nobile station 202, through network 145
by setting up a wirel ess network tunnel 325 from gateway 140 to nobile
station 202. In order to create this wireless tunnel 325, a unique network
address is associated 25 with nobile station 202. In an 1P-based w rel ess
net wor k, however, network addresses are typically not permanently assigned
to a particular nobile station 202 18 but instead are dynam cally

al l ocated on an as-needed basis. It is thus preferable for nobile station
202 to acquire a network address and forn8gateway 140 to determine this
address so as to establish wreless tunnel 325. Network entry point 305 is

generally used to nmultiplex and denultiplex 5 am)ngst_ manéeq%at evvafys,
cor por at e $uit yestead ansadsmandcalbinalbeqateshen sncis-needed basift dt tsethus poefewblithpl e.

Th .. y f f th ' 305 [ h
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resol uti on conponent 335 that assists in address assignnent and | ookup

bet ween 10 gat ewigteodnantrybpdiet SOatisagenerdlly tfidstcexaripplex addddessltiplex

resol ution conponent 335 is shown as a dynam c goit configuration protocol
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router 315. Work ‘routers proprietary
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 address assignment and lookup between

10 gafeways and mobile stations. In this example, address resolution component 335

ts shown as a dynamic host configuration protocol {DHCP) as one method for
providing an address resolution mechanism.

A central internal component of wireless packet data network 145 is a

network router 315. Normally, network routers 315 are proprietary to the

15  particular network, but they could alternatively be constructed from standard

commercially available hardware. The purpose of network routers 315 is to

centralize thousands of fixed transceiver stations 320 normally implemented in a

relatively large network into a central location for a long-haul connection back to

network entry point 305. In some networks there may be multiple tiers of network

20 routers 315 and cases where there are master and slave network routers 315, but in

all such cases the functions are similar. Often network router 315 will access a

name server 307, in this case shown as a dynamic name server (DNS) 307 as used

in the Internet, to look up destinations for routing data messages. Fixed

transceiver stations 320, as described above, provide wireless links to mobile

25  stations such as mobile station 202.



15 particular network, but they could alternatively be constructed from
standard commerci al ly avail abl e hardware. The purpose of network routers
315 is to centralize thousands of fixed transceiver stations 320 normal |y
inplemented in a relatively large network into a central location for a

| ong- haul connection back to network entry point 305. In some networks
there may be nmultiple tiers of network 20 routers 315 and cases where there
are master and slave network routers 315, but in all such cases the
functions are simlar. Oten network router 315 will access a nane server
307, in this case shown as a dynamic nak® server (DNS) 307 as used in the
Internet, to |l ook up destinations for routing data nessages. Fixed

transcei ver sta?’ko 320, as descri bed above,, provi dF %/jjrel ess ljnks to
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at eachoof neteorka@s pdiang0s heatviwes. thbllowniik pesrtidyd. pdMultipRORiLREN nimRE t he
address 15 resol ution (or DHCP 335) (_:onEonent to allocate an I P address for
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network sel ection procedure. The current 3GPP standdrd specifies that, for
roam ng, aahedsihl of the abdemnalehglthe welyedetwhek tatghpsint O thiert yses ehanmddeess

avail a?g © ?esso uetgcgnm(:)? IﬁﬁC% ﬂﬁfceorrﬁpe(gneﬁ% 'i}{')\l al(lcl)aclzllﬁ!:v'a\lll)a Ill’ia%i%r{esz*.g Of(r)re Pnoib?le station
202. When an IP address has been allocated to mobile station 202 and
communicated to gateway 140, information can then be forwarded from gateway

140 to mobile station 202.
A mobile station typically offers a manual network selection for the end
20 user as well as an automatic network selection procedure. The current 3GPP
standard specifies that, for roaming, a mobile station shall select the highest
priority network available as defined in a Preferred PLMN (PPLMN) list stored in
the SIM. For example, see section 4.4.3.1.1 of the 3GPP standard (3GPP TS
23.122 V7.3.0 (2005-09). However, a home network operator (e.g. a home public
25  land mobile network or HPLMN in 3GPP parlance) may still have a need to

dynamically control which networks their subscribers connect to when roaming



the SIM For exanple, see section 4.4.3.1.1 of the 3GPP standard (3GPP TS
23.122 V7.3.0 (2005-09). However, a hone network operator (e.g. a hone
public 25 land nobile network or HPLMN in 3GPP parlance) may still have a
need to dynam cally control which networks their subscribers connect to
when roamng 20 either in the hone country or abroad For exanple, the
HPLMN operator nay have a need to direct its subscribers roamng in country
A to be served by network X. One reason is commercial in nature. In roamng
agreenents, one operator nmay offer another operator a better rate in return
for a certain anbunt of usage by 5- roa@dng-subseribers. Thus, at-certain
tinmes it may be beneficial for an operator to ensure that all of their
roam ng subscribers be directed to one sEecific network to ensure that the
usage crit egithgrilg thehomenenuity peabmedi sFauexamplsetho HPLMN operatedimivns. A

tenmporary f,ault nm n fhat .one.network in a givep.country ji.s unable to
of fer all dive el et 18 SRR Eoindng i G Bl Ch of B Rerertsd R 10
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operat or woul d have to update the entire PPLMN |ist for each subscri ber

usi ng an owonditiusai A teoppyarp el arey meandhitaeies netwetk gh a given country is

unable to offer all of its services to a HPLMN’s roaming subscribers. Therefore,

10 the HPLMN operator may have a need to direct its roaming subscribers towards

other networks in the country which can offer a full range of service. By way of

example, it is not uncommon today for GPRS to be temporarily unavailable in a

certain Visited PLMN (VPLMN). Yet another reason is based on network load

sharing. For example, the HPLMN operator may decide that it wants 40% of its

15 roaming subscribers in a country on network X, 35% on network Y, and 25% on
network Z.

If dynamic control were to be achieved through use of the conventional

PPLMN list, the HPLMN operator would have to update the entire PPL.MN list for

each subscriber using an over-the-air (OTA) programming mechanism, which

20  requires a large number of Short Message Service (SMS) messages. The large

overhead required to update all of the PPLMN lists for the roaming subscribers

may be prohibitive. Further, if network load sharing is needed, the HPLMN

would have to maintain PPLMN lists on a per subscriber basis. Maintaining such

PPLMN lists, however, is inconsistent with operating procedures of most

25 operators and adds significant overhead with respect to configuration

management. Conventional solutions which direct subscribers to a particular



20 requires a | arge nunber of Short Message Service (SM5) nessages. The

| arge overhead required to update all of the PPLMN |ists for the roam ng
subscri bers nay be prohibitive. Further, if network |oad sharing is needed,
the HPLMN woul d have to maintain PPLMN |ists on a per subscriber basis.

Mai nt ai ni ng such PPLMN |ists, however, is inconsistent wth operating
procedures of nobst 25 operators and adds significant overhead with respect
to configuration nmanagenent. Conventional sol utions which direct
subscribers to a particular 21 network while roam ng involve the spoofing
of network reject nmessages by the HPLMN2bper ator when the user equi pnment
makes connection attenpts to VPLMNs in the PPLMN list in highest to | owest
priority. The network reject nessages are sent through each sel ected VPLMN
until the d@éweréfdwwgwmmag m@*efngher preerfing oﬁ@emrm\remsémsaagem By thached.

Al t hough t Le di ect user_ equi pecific VP de red
by ¢ he rpL NP ES osaSn cwhEE e E56r, RHIBTOR meked S fion emimniS,
resources egaghMN{dR %PPﬁmcﬁétWﬂ hi h@ﬁec@eﬁl)west gnor@_yo eV RetWdk reject
deficiencies of the prior art, methods and apparatus for automatically

sel ecti ng an@ssa@se&e mtmhmughteaoh sektcvanl K PhyMNsentiletiei goveret VBLVEN ngs a
"steered”" PLM\ are utilized. A "steered PLMN' is a network to which the

hone nefworflenfisdaby the RIPLYIN: eperatey. i g5achedsi phErughothic BiphiAueAirests when
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utilized herein ernativ mno ogy
"directed" inghobBiek aQVasE&ﬂ‘x’[\'u)lse of network resources each time such selection is needed.

(e.g.

To solve the deficiencies of the prior art, methods and apparatus for
automatically selecting a wireless communication network by user equipment

10 using a “steered” PLMN are utilized. A “steered PLMN” is a network to which
the home network operator may direct any user equipment for communications
when roaming or otherwise. Although the term “steered” network™ or PLMN is
utilized herein, any suitable alternative terminology may be utilized (e.g.
“directed” network or PLMN).

15 - FIG. 4 is an illustration of network identifications which may be stored in
SIM 262 of mobile station 202 of FIG. 2 in accordance with the present
application. SIM 262 includes a home network identification 402 {(or HPLMN)
which is initially derived from an IMSI on SIM 262; a data file which stores a
user-controlled list of prioritized roaming network identifications 404 (or “user-

20 controlled PPLMN list™), a data file which stores an operator-controlled list of
prioritized roaming network identifications (or “operator-controlled PPLMN list™)
406, as well as other data files 408.

SIM 262 of FIG. 4 also includes a data file which stores a steered network
identification 410 associated with a steered communication network for a cutrent

25 region (e.g. a roaming region) of operation. Steered network identification 410

may be or include, for example, a mobile network code (MNC} and mobile



15FIG 4 is an illustration of network identifications which nmay be stored
in SIM 262 of nobile station 202 of FIG 2 in accordance with the present
application. SIM 262 includes a hone network identification 402 (or HPLMWN)
which is initially derived froman IMSI on SIM 262; a data file which
stores a user-controlled list of prioritized roam ng network
identifications 404 (or "user- 20 controlled PPLMN list"), a data file

whi ch stores an operator-controlled list of prioritized roam ng network
identifications (or "operator-controlled PPLMN |ist") 406, as well as other
data files 408. SIM 262 of FIG 4 also RAcludes a data file which stores a
steered network identification 410 associated with a steered conmmuni cation
network for a current 25 region_(e.g. a roam ng region) of operation.
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FIG. 5 is a flowchart for describing a user equipment method of an
automatic network selection procedure which utilizes SIM 262 of FIG. 4 as
described above. The user equipment method may be embodied as a computer
program product which includes a computer readable medium and computer
15 program instructions stored in the computer readable medium which are
executable by one or more processors of the user equipment. As described earlier
in relation to FIGs. 1-2 and 4, the user equipment includes mobiie equipment and
the removable memory module which stores the home network identification, the
list of prioritized roaming network identifications, and the steered network
20  identification. The mobile equipment has a wireless transceiver; one or more
processors coupled to the wireless transceiver; and a removable memory module
interface coupled to the one or more processors which execute the method.
Beginning at a start block 502 of FIG. 5, the user equipment maintains
storage of at least a home network identification, a list of prioritized roaming
25 network identifications, and a steered network identification, in memory (step 504

of FIG. 5). These network identifications are stored in the SIM, and may also be



15 programinstructions stored in the conputer readable nedi um which are
execut abl e by one or nore processors of the user equipnment. As descri bed
earlier inrelation to FIGs. 1-2 and 4, the user equipnent includes nobile
equi pnrent and t he renovabl e nmenory nodul e whi ch stores the hone network
identification, the list of prioritized roam ng network identifications,
and the steered network 20 identification. The nobil e equi pnent has a

Wi rel ess transceiver; one or nore processors coupled to the wirel ess
transceiver; and a r enovabl e menory nodul e interface coupled to the one or
nmore processors which execute the nethod3 Begi nning at a start bl ock
502 of FIG 5, the user equi pment maintains storage of at Ieast a hone
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steered network identification.
controlled list of prioritized roaming networks. When doing this, the user
equipment compares the one or more received network identifications (i.e. one or
20  more MNC/MCC pairs) from the scanning operation with the steered network
identification (i.e. a steered MNC/MCC pair). If a match between a received
network identification and the steered network identification is identified from the
act of comparing, the user equipment may select and register with a wireless

communication network corresponding to the received network identification that

25  matches the steered network identification.



24 In the case where the network corresponding to the steered network
identification is selected, the user equi pnent shall not attenpt to sel ect
networks fromthe PPLMN |ist in priority over this network. It is possible
that the steered network may be unavail able, or the user 5 equi pnment may be
unsuccessful inits attenpt to connect with the steered network. In this
case, after attenpting to select a wireless conmunication network with use
of the steered network identification unsuccessfully, the user equi pnent
may attenpt to select a wireless conmuni cati on network with use of the |ist
of prioritized roam ng network identifi@dtions (i.e. the
operator-controlled list). The 10 user equi pnent may do this by conparing
the one or nore received network identifications and network
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i denti fi catilemtsfi@bidng and5network identifications from the list of prioritized roaming
network identifications. If a match between one of the one or more received
network identifications and a network identification from the list of prioritized
roaming network identifications is identified from the act of comparing, the user

15 equipment may select and register with a wireless communication network
corresponding to the received network idenfification that matches the network
identification from the list of prioritized roaming network identifications.

As indicated above, networks in the user-controlled list of prioritized
roaming networks have priority over the steered network. Thus, when user-

20 controlled networks are designated, the user equipment attempts to select a
wireless communication network with use of the user-controlled list of prioritized
network identifications prior to attempting to select a wireless communication
network with use of the steered network identification. The user equipment does
this by comparing the one or more received network identifications and network

25 identifications from the user-controlled list of prioritized network identifications.

If a match between one of the one or more received network identifications and a



network identification fromthe user-controlled list is identified fromthe
act of conparing, the user equipnent selects and registers with a wrel ess
comuni cati on network corresponding to the received network identification
that matches the network identification fromthe user-controlled |ist of
prioritized 5 network identifications. The steered network
identification may be deened unavail able to the user equipnent if the data
file or appropriate steered network identification fields are cleared (e.g.
set to bit zeros or ones), or if an indication (e.g. a bit indicator)
stored in the user equi pnent is set appBbpriately, for exanple. If it is
indicated that the 10 steered network identification is unavail able, then

t he user equi pnen operate as conventional w thout the steered network
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from memory (or sets the bit indicators appropriately) based on receiving the
country code that differs from the current country code. In this case, the user
equipment may need a new updated steered network identification for the new
20 region.

Again, the home network operator may “steer” user equipment to any
desired network immediately and efficiently by programming the steered network
identification in the user equipment via an over-the-air programming procedure
(e.g. on a per region basis). The user equipment may receive the steered network

25  identification (i.e. the SPLMN) in a message and store the steered network

identification in the memory.



Beginning at a start block 602 of FIG 6, the user equipnent has just
entered into a roam ng region or new country different fromthe country of
t he hone comruni cation network. In this situation, the user equipnent is
connected 15 to and communicating through a visited w rel ess comrunication
network or VPLWN of the roamng region. Note that this VPLMNis likely to
be the highest priority, first avail able VPLMN designated in the
operator-controlled VPLMN |ist of the user equi pment. The network equi pnent
of the home conmuni cation network then identifies that the user equi pnent
I's operating in one region of a 20 plurgbkity of roam ng regions (step 604
of FIG 6). The network equi pnent nmay identify this situation since there
may be a need for the VPLIVIN to authenticate with the hone network before
ful | communi cat ildfr.serigi & dlavechartd éoradesdribivie at oetoek uspripmaui peghod ifor t he
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identification. The network equipment method may be embodied as a computer
program product which includes a computer readable medium and computer

5 program instructions stored in the computer readable medium which are
executable by one or more processors of the network equipment. The network
equipment may have a database which is accessible to it, which stores a plurality
of different steered network identifications respectively associated with a plurality
of different roaming regions. The network equipment utilized in the method of

10 FIG. 6 is of a wireless communication nefwork which is a home communication
network of the user equipment.

Beginning at a start block 602 of FIG. 6, the user equipment has just
entered mto a roaming region or new country different from the country of the
home communication network. In this situation, the user equipment is connected

15 to and communicating through a visited wireless communication network or
VPLMN of the roaming region. Note that this VPLMN is likely to be the highest
priority, first available VPLMN designated in the operator-controlled VPLMN list
of the user equipment. The network equipment of the home communication
network then identifies that the user equipment is operating in one region of a

20 plurality of roaming regions (step 604 of FIG. 6). The network equipment may
identify this situation since there may be a need for the VPLMN to authenticate
with the home network before full communication service is made available to the
user equipment in the roaming region. In response to identifying the appropriate
region of the user equipment, the network equipment identifies or selects the

25  appropriate steered network identification or SPLMN which is uniquely associated

with the roaming region (step 606 of FIG. 6). This may be performed by querying



25 appropriate steered network identification or SPLMN which is uniquely
associated with the roamng region (step 606 of FIG 6). This may be
performed by querying 27 the database based on the roam ng region (e.g.
country code or MCC) to thereby retrieve the network code (e.g. SPLMNNPLIVN
i dentification). Next, the network equi pnment causes a nessage
containing the SPLMN identification corresponding to a steered W rel ess
comuni cati on network of the 5 roaming region to be sent through the VPLMN
for progranm ng the SPLMN identification in the user equipnment (step 608 of
FIG 6). In response to receiving the mdésage having the SPLWN
identification, the user equi pnent prograns the SPLMN identification in the
appropriate SPLMN field (e.qg. of the SIMaor USIM. This is_done so that the
SPLMWN wi | | tbﬁéﬁa@&ﬂﬁeebaﬁeﬁw%%&tr@ﬁw%r@é%&@-sd coNntE 80doa Merte theieinor k
sel ection [ i £ t he automatic
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25O her additional features and techniques may be utilized in the method.
For exanpl eutematianediad seievtion prayedizre ds gecfoamed by the tdve <pipmient; tIBPLMN

user equipment will attempt to select a wireless communication network with use

of the SPLMN in lieu of (or prior to) attempting to select a wireless

communication network with use of the list of prioritized roaming network

15 1dentifications, per the method of FIG. 5.

In step 608 of FIG. 6, the SPLMN identification may be sent to the user
equipment through any suitable message. Preferably, the SPLMN identification is
sent to the user equipment via a short message service (SMS) message in an over-
the-air update download or programming procedure. Since the SMS message may

20 merely include the MNC/MCC pair associated with the SPLMN, it is a low
overhead type message. As an alternative, an Unstructured Supplementary
Service Data (USSD) may be utilized as a bearer for the SPLMN identification.
As another alternative, the SPLMN identification may be embedded into pre-
existing or new Mobile Application Part (MAP) messages.

25 Other additional features and techniques may be utilized in the method.

For example, a “validity timer” may be associated with the SPLMN or SPLMN



28 field. This SPLMN validity timer nmay be programmed by the hone network
operator, and may be the tinme during which the SPLMN will be utilized by

t he user equipnment. Using this feature, the user equi pnent uses the SPLWN
for the validity tinme period and then utilize a different network
thereafter. Additionally or 5 alternatively, a "selection timer" or
"selection tinme" may be associated with the SPLWMN or SPLMN field. The
selection tinmer may indicate that the SPLMN nust be selected after a
certain expiration of tinme; the selection time may indicate that the SPLMN
must be selected at a certain time or dd®e. Other indicators are possible
as well, such an indication that the SPLMN nust be selected 10 i medi ately,
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network having to 29
indicators may be programmed by the home network operator in addition to the

SPLMN identification.
Note further that, in the method described in relation to FIG. 6, the region
within which the user equipment operates need not be a roaming region. The
15 home network operator may nced to temporarily steer the user equipment
operating in its home network region to a different non-home network due to other
reasons, for example, due to a fault condition. In this case, the steered network
identification has priority over the home network identification. This alternative
prioritization may be indicated in the user equipment by a separately stored
20 indication (e.g. a bit indication) which may be set or programmed through the
home network operator when necessary. The user equipment will communicate
through the SPLMN in its home region until the home network operator causes the
SPLMN identification to be reset or reprogrammed.
In an alternative arrangement, the user equipment may be provisioned with
25  information (such as an internet URL or other) that will enable it to retrieve the

steered network identification without the home communication network having to



send the information. This SPLMN identification may be retrieved froma web
site, database, or other information store provided by the hone

comuni cations network or, in certain circunstances, by a third party. The
user equi prment need not be steered to the SPLMN if there are reasons 5 why
It mght not need or be advantageous to. For exanple, the user equi pnent
may identify that GPRS is unavailable with the SPLMN and t herefore may

sel ect a GPRS-capable network instead. Wth use of this feature, after the
SPLMN is programmed in the user equipnent, the user equi pnment nmay respond
to the honme network operator with an indPcation that the user equi pnent has
i gnored the 10 request to select the SPLMN. The nessage may further include

indicators fo |ural it .r ) .Lhe, user ui prent. has i gnqred
the r equests.en‘%‘ﬁﬁ"s ?nfgﬁaa%‘gﬁeorﬁ’é? &@m@p‘gﬁéﬁ?ﬂt@&n@&% SFQ'HS’/Y%REE‘I ?‘3"%0 nt rol
whi ch net waiksabibhde SHRBEI SRR bRV ThBCldBlniclibde home
country or abroad. For exanple, the honme network operator may direct its
subscri ber siefborkaanimeeriain cuimbhsignées, by laghidpdasag. by network X, by

programm ng user equi prent with the SPLWN ident)fication corresponding to
net wor k X when tlihe usseequipmophaaed ant be steered tedheSP-MN ifithere ggg rassonfone
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GPRS-capable network instead. With use of this feature, after the SPLMN is
programmed in the user equipment, the user equipment may respond to the home
network operator with an indication that the user equipment has ignored the
10 request to select the SPLMN. The message may further include indicators for a
plurality of reasons why the user equipment hés 1gnored the request.

Thus, the home network operator can easily dynamically control which
networks their subscribers connect to when roaming either in the home country or
abroad. For example, the home network operator may direct its subscribers

15 roaming in country A to be served by network X, by programming user equipment
with the SPLMN identification corresponding to network X when the user
equipment enters the country A. This may be done for each different country. At
certain times it may be beneficial for an operator to use the SPLMN identification
to ensure that all of their roaming subscribers be directed to one specific network.

20  Also, a temporary network fault may mean that one network in a given country is
unable to offer all of its services to its roaming subscribers. Therefore, the home
network operator may use the SPLMN identification to temporarily direct its
roaming subscribers towards other networks in the country which can offer a full

range of service. By way of example, it is not uncommon today for GPRS to be

25 temporarily unavailable in a certain VPLMN; in this situation, the home network



unable to offer all of its services to its roam ng subscribers. Therefore,
the honme network operator nay use the SPLWMN identification to tenporarily
direct its roam ng subscribers towards other networks in the country which
can offer a full range of service. By way of exanple, it is not uncomon
today for GPRS to be 25 tenporarily unavailable in a certain VPLMN; in this
situation, the hone network 30 operator will tenporarily direct its
subscri bers to a VPLMN havi ng avai |l abl e GPRS. Regar di ng network | oad
sharing, the honme network operator may decide that it wants 40%of its
roam ng subscribers in a country on netwdrk X, 35%on 5 network Y, and 25%
on network Z. If network | oad sharing is needed using conventi onal

t echni ques, the ho net wor k. oper at or %%gthave tQ.maintain PPLMN |ists on
a per subsc@ACHEPT 34 igem%%kYaﬁHFﬁgltgLﬁV@ﬁs QU 19 &\ TS Davine pyailehle

over head mhngﬁespect to configuration managenent. According to the present
application, the hone network operator needs not nmaintain different 10

oper at or - cont r ol ReperdiRE M¥tlbe $oddOohdriry, $h B hiedRESvork Wpefabh alayn@dddati N a
si npl e dat abase |isti ng of each network X, Y, and Z associated with a count
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needs to be utilized. O her, conventional_ solutions which involve the
spoof i ng ofSigfigaiovied]eadiWith sespgekio CorfipuraiiQneRIanegemey. jACGoRding Je shey
wast ef ul ui)?esent application, the home network operator needs not maintain different
10  operator-controlled PPLMN lists for its subscribers, but rather maintain a simple
database listing of each network X, Y, and Z associated with a count of current
subscribers, for example, while programming different user equipment with
different SPLMNs corresponding to network X, Y, and Z.
With use of an SPLMN, the home network operator does not have to update
15 the entire PPLMN list for each subscriber using the OTA programming
mechanism, which would require a large number of SMS messages. Only a small
overhead message using the OTA programming mechanism, or other signaling
technique, needs to be utilized. Other conventional solutions which involve the
spooting of network reject messages is not necessary, as it involves a wasteful use
20 of network resources each time such selection is needed. The programming of
SPLMN identification involves and immediate and efficient directing of user
equipment to the proper SPLMN.,
Final Comments. Methods and apparatus for automatically selecting a
wireless communication network by user equipment using a “steered” PLMN are

25 described. A home network identification, a list of prioritized roaming network

identifications, and a steered network identification are stored in memory (e.g. a



20 of network resources each tinme such selection is needed. The progranm ng
of SPLMN identification involves and i medi ate and efficient directing of
user equi pment to the proper SPLMN. Final Conments. Methods and appar at us
for automatically selecting a wirel ess conmuni cati on network by user

equi pnment using a "steered" PLMN are 25 described. A home network
identification, a list of prioritized roam ng network identifications, and
a steered network identification are stored in nenory (e.g. a 31 renovable
menory nodul e such as a SIMor USIM of the user equipnment. In an autonmatic
network sel ection procedure, a scanning3bperation is perforned to receive
one or nore network identifications corresponding to one or nore avail able
wi rel ess conmmuni.cati on netwgrks in a ra e f the user 5 ui pnent.
The user odGRrENE mameIredyls such a8 o SINGoF BRIBD shr e samReTe ek | n
the cover aggifiit R¥FREPAIEAfo ProdcR), @ AchRINE! dndrfiRfit li IeitoriBa dor om
the scanning operation with the steered network Tdentification. If a match
bet ween a remévesethenet wadke irdewbilf iidaitiforatiansl domesposding dton@neook more
identification is identified, a w_.reless comunication network
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above-described user equipment technique may be embodied as a computer

program product which includes a computer readable medium and computer

15 program instructions stored in the computer readable medium which are

executable by one or more processors of the user equipment. The user equipment

includes mobile equipment and the removable memory module which stores the

home network identification, the list of prioritized roaming network

identifications, and the steered network identification. The mobile equipment has

20  a wireless transceiver; one or more processors coupled to the wireless transceiver;

a removable memory module interface coupled to the one or more processors
which execute the method.

By setting the steered network identification via an over-the-air

programming procedure when necessary (e.g. on a per region basis), a home

25  network operator may “steer” user equipment to any desired network immediately

and efficiently. One illustrative technique for use in steering user equipment to a



progranm ng procedure when necessary (e.g. on a per region basis), a hone
25 network operator may "steer" user equi pnent to any desired network

i medi ately and efficiently. One illustrative technique for use in steering
user equipnment to a 32 steered wireless comunication network by network
equi pnent of a wireless comunication network which is a honme conmuni cation
networ k of the user equipnent includes the acts of identifying that the
user equi prment is operating in one region of a plurality of roam ng regions
through a visited wireless 5 conmuni cati on network of the roam ng region;
and causing a steered network identificd®ion corresponding to a steered

W rel ess communi cati on network of the roam ng region to be sent through the

visited wirel ess conmunication network to the user equi pnent, so that the
steered wi PSS WiERHRth ceRmWHCHOnBetvark by nstverk Faugmeatttnat vielsat wor k
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departing fromthe scope of the application. The invention described herein
in the recitheyseneguipmenit shhat the steered yarelesseormynieation netsigrk spiedectethnges
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1

Yan alﬁgmatic network selection procedure of the user equipment. The steered
10  network identification may be sent in a message, such as a Short Message Service
(SMS) message, of an over-the-air programming procedure. The above-described
network equipment technique may be embodied as a computer program product
which includes a computer readable medium and computer program instructions
stored in the computer readable medium which are executable by one or more
15  processors of the network equipment.

The above-described embodiments of the present application are intended
to be examples only. Those of skill in the art may effect alterations, modifications
and variations to the particular embodiments without departing from the scope of
the application. The invention described herein in the recited claims intends to

20  cover and embrace all suitable changes in technology.



CLAIMS 1. A nmethod of selecting a wirel ess conmuni cati on network by user
equi pnent having a wireless transceiver and a nenory containing a hone
network 5identification and an operator-controlled list of prioritized
roam ng network identifications, the nethod characterised by:

receiving, via the wireless transceiver froma hone comuni cati on network
of the user equipnent, a steered network identification in a nessage and
storing the steered network identification in the nmenory to be used in |lieu
of at |east one network 10identification in the operator controlled list;
perform ng a scanning operation with the wireless transceiver to receive
one or nore network identifications corresponding to one or nore avail able
wi rel ess conmuni cati on networks in a coverage area of the user equi pnent;
and, perform ng an automatic network sel ection procedure enployed by the
user 15 equi pnrent when roam ng, attenptipy to prioritize selection and
operate with an avail able wirel ess communi cati on network identified in the
scanni ng operatign, with the following order of priority: the home network
identificatio&régﬂé steered network identification; and the operator
controlled list of prioritized roam ng networks. 202. The nethod of claim1,
wherein a user-controlled |ist of prioritized roam ng network

i dentifications is-al s& &e¥iddol felrtiRery Wisds Comprnisating pefeorc by ofser
perform ng anequifn@iBhivng) @ tWiRldss HahREMEOAOE GRS Roithibiig t BohO'lnl Mng
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receiving, via the wireless transceiver from a home communication network of the
user equipment, a steered network identification in a message and storing the steered
network identification in the memory to be used in lieu of at least one network
10 identification in the operator controlled list;
performing a scanning operation with the wireless transceiver to receive one or
more mnetwork identifications corresponding to one or more available wireless
communication networks in a coverage area of the user equipment; and,
performing an automatic network selection procedure employed by the user
15  equipment when roaming, attempting to prioritize selection and operate with an available
wireless communication network identified in the scanning operation, with the following
order of priority: the home network identification; the steered network identification; and

the operator controlled list of prioritized roaming networks.

20 2. The method of claim 1, wherein a user-controlled list of prioritized
roaming network identifications is also stored in memory, and comprising the act of:

performing an automatic network selection procedure with the following order of

priority: the home network identification; the user-controlled list of prioritized roaming

network identifications; the steered network identification; and the operator controlled list

25  of prioritized roaming network identifications.

3. The method of claim |, wherein the act of receiving the steered network

identification comprises the further act of:



250f prioritized roam ng network identifications. 34 receiving the
steered network identification in a nessage conprising a Short Message

Servi ce (SMB) nessage. 4. The nmethod of claim 1, wherein the
operator-controlled list conprises an 5 operator-controlled Preferred
Public Land Mobile Network (PPLWN) |ist. 5. The method of claiml,

wherei n upon receiving the steered network identification, inmmediately
attenpting to select the wirel ess conmuni cati on network corresponding to
the steered network identification. 6. The method of claiml
wherein the hone network identification, the operator-controlled lists, and
the steered network identification are stored in a Subscriber Identity
Modul e (SIM or Universal Subscriber ldentity Module (USIM of the user

equi prent . 7. The method of claim11, further conprising: if a
bit indication stored in the user equi pggnt indicates that the steered
network identification is unavailable, perform ng the automatic network

sel ection procedure without use of any steered network identification. 20
8. The method of &lcgivig 1 thef gigeradetetweriprendifipaiion in a messagsjcpmpEsiag eotiatty code

fromthe SCaniiisbe 8BRIR($MB) hbRigedi ffers froma current country code; and

4, The method of claim 1, wherein the operator-controlled list comprises an

5  operator-controtled Preferred Public Land Mobile Network (PPLMN) list.

5. The method of claim 1, wherein upon receiving the steered network
identification, immediately attempting to select the wireless communication network
corresponding to the steered network identification.

10

6. The method of claim 1, wherein the home network identification, the
operator-controlled lists, and the steered network identification are stored in a Subscriber
Identity Module (SIM) or Universal Subscriber Identity Module (USIM) of the user
equipment.

15

7. The method of claim 1, further comprising:

if a bit indication stored in the user equipment indicates that the steered network
identification is unavailable, performing the automatic network selection procedure
without use of any steered network identification.

20

8. The method of claim 1, further comprising:

receiving a county code from the scanning operation that differs from a current
counfry code; and

clearing the steered network identification from memory based on receiving the

25  couniry code that differs from the current country code.



clearing the steered network identification fromnmenory based on receiving
the 25 country code that differs fromthe current country code. 35 9.The
met hod of claim1l1l, wherein the steered network identification is stored as
a highest priority operator controlled network identification in the
operator-controlled list of prioritized network identifications. 510. The
met hod of claim1, wherein the steered network identification is stored in
a SIMor USIM and subsequently copied fromthe SIMor the USIM and stored
in other nmenory of the user equipnent. 11. A nobile equi pnent
configured to performthe steps of any preceding 10cl ai m 12. A

met hod for use in steering user equipnment to a steered wirel ess

comuni cati on network by network equi pnent of a wireless comunication
network which is a home conmuni cati on network of the user equipnent, the
user equi pnment 15 being configured to opgrate with use of a hone network
identification, and an operator-controlled Iist of prioritized network
|dent|f|cat|ons t he met hod characterised by i dentifying that the

user equi pnent i s %per B mgthes of idaimelyi ‘tfjli*?r@# the prapdnetRgTkofdentdighiémsist hr ough
a wreless cogapheCathpi %’Qai‘i@ré‘pe&ftortéaﬁtrélﬁg'Lﬁ&mr}@'{t{iﬂﬁﬁé&ﬁbrﬂ& fhe Sp&eHRM

network identification correspon 1 ng to a steered wrel ess
controlied list of prioritized network identifications.

5 10. The method of claim 1, wherein the steered network identification is
stored in a SIM or USIM and subsequently copied from the SIM or the USIM and stored

in other memory of the user equipment .

1i. A mobile equipment configured to perform the steps of any preceding

10 claim.

12. A method for use in steering user cquipment to a steered wireless
communication network by network equipment of a wireless communication network
which is a home communication network of the user equipment, the user equipment

15  being configured to operate with use of a home network identification, and an operator-
controlled list of prioritized network identifications, the method characterised by:
identifying that the user equipment is operating in one region of a plurality of
regions through a wircless communication network of the region; and

causing a steered network identification corresponding to a steered wircless

20  communication network of the region to be sent through the wireless communication
network to the user equipment, so that the steered wireless communication network is
sclected in an automatic network selection procedure of the user equipment for user
communications, wherein the automatic network selection procedure is performed with
the following order of priority: the home network identification; the steered network

25  identification; and the operator-controiled list of prioritized roaming networks.

13. The method of claim 12, wherein the user equipment is also configured to

operate with use of a user-controlled list of prioritized network identifications, and



20 conmmuni cation network of the region to be sent through the wreless
communi cation network to the user equipnent, so that the steered wreless
conmmruni cation network is selected in an automatic network sel ection
procedure of the user equi pnent for user comruni cations, wherein the
automati c network sel ection procedure is perforned with the follow ng order
of priority: the honme network identification; the steered network

25i dentification; and the operator-controlled list of prioritized roam ng
networks. 36 wherein the automatic network sel ection procedure is
performed with the follow ng order of priority: the honme network
identification; the user-controlled list of prioritized roam ng networKk;
the steered network identification; and the operator-controlled |list of
prioritized roam ng networks. 5 14. The nethod of claim 12, wherein the
steered network identification conprisegea nobile network code and a nobile
country code corresponding to the steered wi rel ess conmuni cati on networKk.
1015. The nethod of claim 12, wherein the act of cau5|n% t he steered network

i denti ficati orheren the aufempticanstiyrk selestiomprogedprerigperfosmedswitty the &qllowying asssr ¢

nmessage SerVigeyionhys tha%ﬁﬁgﬁet&aﬁt ﬁbﬂiﬂ&&l&ah%es hg‘e@rc@&rdn@& WRY lof ipgiBhtidclii cation
to be sent. . The nethod of claim 12, wherein the wireless

communi cat i off 0%@%\/@?%&’071% ﬂ}f stasradi nefwask 14epiiagatens apd ﬁhﬁﬁﬂe!@&tﬁ%‘m‘ﬁé@ W% and

the region i $,@rfiRddbnd SAkGRs . 17. The nmethod of claim 12, which is
enbodi ed as & conputer program product conprising a conputer readable

medi um and conmputer programinstructions stored in the conputer readable

medi um W[" ch are execupRbLEmBY N@aifll 120hRrBR OGESERIE ek HRisBRINOT K
equi pnmen
autp comprises a mobile network code and a mobile country code corresponding to the steered

wireless communication network.

10 15.  The method of claim 12, wherein the act of causing the steered network
identification to be sent comprises the further act of causing a short message service

“SMS” message containing the steered network identification to be sent.

16.  The method of claim 12, wherein the wireless communication network is a

15 visited wireless communication network and the region is a roaming region.

17.  The method of claim 12, which is embodied as a computer program
product comprising a computer readable medium and computer program instructions
stored in the computer readable medium which are executable by one or more processors

20  of the network equipment.

18. The method of claim 12, wherein the steered network identification is
stored as a highest priority operator controlled network identification in the operator-
controlied list of prioritized netwaork identifications.

25

19. The method of claim 12, wherein the steered network is stored in a SIM or

USIM and subsequently copied from the SIM or USIM and stored in other memory of the

user equipment.



18. The method of claim 12, wherein the steered network identification is
stored as a highest priority operator controlled network identification in
the operator-controlled list of prioritized network identifications. 25

19. The method of claim 12, wherein the steered network is stored in a SIM
or USIM and subsequently copied fromthe SIMor USIM and stored in other
menory of the user equipnent. 37 20. Network equi pnment configured to
performthe steps of any of clainms 12 to

37

20.  Network equipment configured to perform the steps of any of claims 12 to
19.



