1 AUTOVATI C NETWORK SELECTI ON METHODS AND APPARATUS USI NG A STEERED PLMN
BACKGROUND 5 Field of the Technol ogy The present invention rel ates
generally to automati c network selection techniques for nobile stations
operating in wreless comuni cati on networks. Description of the Rel ated
Art 10 For a variety of reasons, a hone network operator (e.g. a hone
public land nobile network or HPLMN i n 3GPP parl ance) nay have a need to
dynami cally control which networks their subscribers connect to when
roam ng either in the honme country or aproad. For exanple, the HPLMWN
operator may have a need to direct its bubscribers roam ng in country Ato
be served by network X. This need 15 may arise for comrercial reasons, and
at certain tines it rator to ensure that all
of their roam ng subgghmmgﬁk@pwggﬂﬁ METHOD et work, to
ensure that sone contr &NPAPRARAKVE USIN@RA SEREREES PEMNon is due to
network fault conditions. A tenporary fault may nean that one network in a
given country is unable to offer aBAGKGROUNErvices to a HPLMN s roami ng

20 subscri bers. Theref ore, the HPLMN operator nmay have a need to direct its
roam ng Subscri béield eitheTeshualpsy networks in the country which can offer a
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its roam ng subscribers in a country on network X, 35% on network Y, and
25% on net wor k S
0 ];escrmtlon 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 country 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.



2 The current 3GPP standard specifies that user equi pnment (UE) 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 dynam c control were to be achi eved through use
of the PPLMN list, 5 the HPLMN operator woul d have to update the entire
PPLMN | ist for each subscriber using an over-the-air (OTA) progranm ng
mechani sm which requires a |arge nunber of Short Message Service (SMB)
nmessages. The large overhead required to update all of the PPLMN |ists for
t he roami ng subscribers may be prohibitZve. Further, if network | oad
sharing is needed, the HPLMN woul d have 10 to maintain PPLMN |ists on a per
subscri ber basi s, Mai nt ai however, adds_significant
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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



3 described. A hone network identification, a list of prioritized roam ng
network identifications, and a steered network identification are stored
in nenory (e.g. a SIMor USIM of the user equipnent. In an automatic
network sel ection procedure, a scanning operation is perfornmed to receive
one or nore network 5 identifications corresponding to one or nore
avai l abl e wirel ess comruni cation networks in a coverage area. The user
equi pnent attenpts to select a wireless conmmunication network in the
coverage area by conparing the received network identifications fromthe
scanni ng operation with the steered network identification. |If a match
between a received network identification and the steered network 10
identificatjon.is identified, W rel.ess conmmuni cati on networ k
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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 stecred

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



t he user equipnment, so that the steered wireless comuni cation network is
selected 4 in an automatic network sel ection procedure of the user

equi pnent. The steered network identification nay be sent in a nmessage,
such as a Short Message Service (SMS) nessage, or an over-the-air
progranm ng procedure. Miltiple nethods of providing the steered network
identification to the user equipnent are feasible and, 5 in addition to
SMS5, may include the definition of new signaling nessages, the use of USSD
(Unstructured Suppl enentary Service Data) (see 3GPP TS 22.090), and the
adaptation of existing signaling systenﬁ such as MAP (Mobile Application
Part). In an alternative arrangenent the user equi pnent nmay be provi sioned

with 10 information,.(such as an.internet URL.,or other) that will enable it
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in an alternative arrangement the user equipment may be provisioned with
10 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 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 1s 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. 1 and 2;



services for the user equipnent in the wireless network of FIGs. | and 2; 5
FIG 4 is an illustration of network identifications stored in a Subscri ber
Identity Module (SIM or Universal Subscriber Identity Mddule (USIM of the
user equi prment, which includes a steered network identification associ ated
with a steered network for a current region (e.g. a roam ng region) of
operation of the 5 user equipnent; FIG 5 is a flowhart for describing a
user equi pment nmethod for an automatic network sel ection procedure
utilizing the steered network identification; and FIG 6 is a flowhart
for describing a network equi pment methdd for 10 steering user equi pnent
to the steered network using the steered network identification. DETAILED
DESCRI PTI ON OF PREFERRED  ENBCODI IVENTS t hads .and appar at for,
automt i cal |y sdilfcdt g h NHBIEY D! TN BB et HORApIcE Ly ter
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FIG. 6 1s 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 automatically selecting a wireless

15 communication network by user 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 wircless
communication 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 identified, a wireless communication network corresponding to

the received network identification that matches the steered network identification



the received network identification that matches the steered network
identification 6 is selected and registered with by the user equipnent.
This procedure is performed in lieu of or prior to use of the |ist of
prioritized roam ng network identifications of the user equipnent. By
setting the steered network identification via an over-the-air progranmm ng
- procedure when necessary (e.g. on a per region 5 basis), a hone network
operator may "steer" user equipnment to any desired network imediately and
efficiently. One illustrative technique for use in steering user equipnent
to a steered wirel ess comunication net®ork by network equi prent of a

Wi rel ess conmuni cation network which is a hone comruni cati on network of
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general conponents for conmunications, FIG 1 is a block 20 diagramof a
comruni cat user yvipeaerto® whi ttered civigtass acombiunicagivat nemvat®2by onetwarkpe of
user equipment, wireless or nobile.canmunjcati og. aegh e) which
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to a caotrehlupment 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 to 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. 1 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



25 106. Controller 106 is also coupled to radio frequency (RF) transceiver
circuitry 108 and an antenna 110. Typically, controller 106 is enbodi ed as
a central 7 processing unit (CPU) which runs operating systemsoftware in
a nmenory conponent (not shown). Controller 106 will normally control
overal | operation of nobile station 102, whereas signal processing
operations associated with comrunication functions are typically perforned
in RF transceiver circuitry 108. 5 Controller 106 interfaces with device

di splay 112 to display received information, stored information, user
inputs, and the |ike. Keyboard 114, whicdh may be a tel ephone type keypad
or full al phanuneric keyboard, is normally provided for entering data for

storage in nobile stati 02, information for transm_ssion to network
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Battery interface 134 is
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 station 118 and
Base Station Controller BSC 120, including for example modulation/demodulation
15 and possibly encoding/decoding and encryption/decryption. It is also
contemplated that RF transceiver circuitry 108 may perform certain functions in
addition to those performed by 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 is
coupled to a regulator 136 which regulates power V+ to the device. When mobile

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

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



coupled to a regulator 136 which regul ates power V+ to the device. Wen
nobile 25 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 otherwise 8 turned off to conserve resources.
Simlarly, an RF receiver of RF transceiver circuitry 108 is typically
periodically turned off to conserve power until it is needed to receive
signals or information (if at all) during designated tinme periods. Mbile
station 102 operates using a Subscriber Identity Module (SIM 140 5 which
is connected to or inserted in nobile stfation 102 at a SIMinterface 142.
Wt hout SIM 140, the nobile device nay be referred to as nobil e equi pnent
(ME); with SIM.14Q, the npbile device,.may be r rred to er _equi pnent
(UD). i M HHG 000 He SEEr eOVE by atraer s R Fotrect pTRIIASEYS used
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personal i ze the "10 devi ¢e, ahong ot her things. Wthout SI'M 140, the nobile
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w rel ess network 104. By insertin% SI.M 140 into nmobile statjion 102, an end
user can have addelide statigny 03 pperies wing i Whserber dspiityMMadule (GiMad 405 v
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cormuni cat If?ﬂr{y 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 [40 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
usets 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 multiple-module unit

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



device with data and voi ce conmuni cation capabilities, a personal digital
assi stant (PDA) enabled for wireless comuni cati on, or a conputer
incorporating an 25 internal nodem Alternatively, nobile station 102 may
be a nultiple-nodule unit conprising a plurality of separate conponents,
including but in no way limted to 9 a conputer or other device connected
to a wireless nodem |In particular, for exanple, in the nobile station

" block diagramof FIG 1, RF transceiver circuitry 108 and antenna 110 may
be inplenented as a radio nodemunit that may be inserted into a port on a
| aptop conputer. In this case, the |lapt& conputer would 5 include display
112, keyboard 114, one or nore auxiliary Us 116 and controller 106
embodi ed as t he conmputer's CPU. It is also con ate conp er or
ot her equ rEHDNGE CRomhen Avice,saBnesiel G BIBLS® Comich ol PEACE) B
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circuitry 10 ant enna a singfe-unit device such as one of those
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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 station, and station 118 and BSC 120 may

be referred to as transceiver equipment. The transceiver equipment provides



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
transcei ver station, and station 118 and BSC 120 may be referred to as
transcei ver equi pnent. The transceiver equi pnent provides 10 wreless
netmnrk coverage for a particular coverage area commonly referred to as a
"cell". The transceiver equipnent transmts comunication signals to and
recei ves conmmuni cation signals fron1nnb e stations within its cell via
station 118. The transceiver eqU|pnent ormal |y perfornms such functions as
nodul ation 5 and possibly encodi ng and/ or encryption of signals to be
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118 (i.e. or station sector 20 dependi ng upon desired overall expanse of
net wor klOC o&rmgpnicatibn gnfomcnbrﬁnd parameters may vary between different networks.

For example, one network may employ a different modulation scheme and operate
at different frequencies than other networks.
The wireless link shown in communication system 100 of FIG. 1 represents
one or more different channels, typically different radio frequency (RF) channels,
15 and assoclated 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 limited battery power of mobile station 102.
Those skilled in art will appreciate that a wireless network in actual practice may
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 is queried to determine the current location of



conponents may be connected by multiple switches and routers (not shown),
controlled by nultiple network controllers. For all nobile station's 102
regi stered with a network operator, permanent data (such as nobile station
102 user's profile) as well as tenporary data (such as 25 nobile station's
102 current location) are stored in HLR 132. In case of a voice call to
nobi l e station 102, HLR 132 is queried to determ ne the current |ocation of
11 nobile station 102. A Visitor Location Register (VLR) of MSC 122 is
responsible for a group of location areas and stores the data of those
nobil e stations that are currently in itls area of responsibility. This

i ncludes parts of the permanent nobile station data that have been
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SGSN 1 a SO perforns’ security functions e y GPRS
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packet-switched networks and is connected with SGSNs (such as SGSN 126)

via an | P- HasemompRsttidgea cobodmationweik GEKSNamQG npm(ﬁERSrs sanvidesntandat i on
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as MSC 122 and keeps track of the individual Iocations of mobile stations. SGSN
126 also performs security functions and access control. Gateway GPRS Support
Node (GGSN} 128 provides interworking with external packet-switched networks
and 1s connected with SGSNs (such as SGSN 126) via an IP-based GPRS
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



20 it reselects another cell or group of cells, known as a routing area. In
order to access GPRS services, nobile station 102 first makes its presence
known to wirel ess network 104 by perform ng what is known as a GPRS
"attach". This operation establishes a logical |ink between nobile station
102 and SGSN 126 and mekes nobile station 102 available to receive, for
exanpl e, pages 25 via SGSN 126, notifications of incom ng GPRS data, or SMS
nmessages 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.
Thi s operation makes nobile station 1052 known to GGSN 128; i nter - wor Ki ng
w th external data networ ks can thereafter conmmence. User data nay be
transferred entI bet we tlon 102.and the .external data
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station 202, it nmay be referred to as a a nessa device, a two-way
pager, @ ceifl pdghng hued ephandnfartratidaton aeesgeing dasis, 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 two-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 transcetver 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



capabilities, a wireless Internet appliance, or a data comuni cati on device
(with or 20 without tel ephony capabilities). Mbile station 202 may
comunicate with any one of a plurality of fixed transceiver stations 200
within its geographic coverage area. Mbile station 202 will normally

i ncorporate a conmuni cation subsystem 211, which includes a receiver 212,
a transmtter 214, and associ ated conponents, 25 such as one or nore
(preferably enbedded or internal) antenna el enents 216 and 218, | ocal
oscillators (LGCs) 213, and a processing nodule such as a digital signal 13
processor (DSP) 220. Conmmuni cati on subs?%ten1211 i s anal ogous to RF
transceiver circuitry 108 and antenna 110 shown in FIG 1. As wll be
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anplifi catiqw,;.t ngﬂgy conversion, filtering, channel selection, and
i ke, §nd Zlar?lgilgrgm e sho(?%ng%?'n FIG 2, analog-to-digital (A/D) conversion.
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10  amplification, frequency down conversion, filtering, channel selection, and like,
and in example shown in FIG. 2, analog-to-digital (A/D) conversion. A/D
conversion of a received signal allows more complex communication functions
such as demodulation and decoding to be performed in DSP 220. In a similar
manner, signals to be transmitted are processed, including modulation and
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
recetver 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 control 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



218. DSP 220 not only processes comuni cation signals, but also provides
for receiver and transmtter control. For exanple, the gains applied to
comuni cation 20 signals in receiver 212 and transmtter 214 may be
adaptively controlled through automatic gain control algorithns

i npl emented in DSP 220. Network access is associated with a subscriber or
user of nobile station 202, and therefore nobile station 202 requires a
Subscri ber ldentity 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, wthout SIM 262, the
nobi | e device may be referred to as nobile equipnent 14 (ME); with SIM
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| east data and_voice communj catigns, are perfornmed through conmuni cation
subsyst em 2Which pypvidsppewassto aB@lihegirgyitrgr act s with additional device

subsyst e such ftuf S, 40723 IOk REC 2 O 85,
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communi cati ons subsystem 240, and any ot hér device subsystens generally
desi gnatted mpbida 3tatiSordd2of Comenwmudasicet Bmstions, 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, a keyboard 232, a speaker
15 234, 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



shown in FIG 2 perform comunication-related functions, whereas ot her
subsystens nmay provide "resident" or on-device functions. Notably, sone
subsystens, such as keyboard 232 and di splay 222, for exanple, may be used
for 20 both communi cation-related functions, such as entering a text
message for transm ssion over a conmuni cation network, and devi ce-resident
functions such as a calculator or task list. Operating system software
used by m croprocessor 238 is preferably stored in a persistent store such
as flash menory 224, which nmay alternatively be a read-only nmenory (ROM
or sinilar storage el enent (not 25 showhj. Those skilled in the art mIII
appreci ate that the operating systen1 specific 15 device applications,
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preferably gnakl&sagranybogn of software applications on nobile station
202. A 5 predetermned set of applications which control basic device
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are seamessly iIntegrat e synchroni“zed updated via the
net wor ki0 widpplication having the ability to organize and manage data items relating to user

such as, but not limited to, e-mail, calendar events, voice mails, appointments, and
task items. Naturally, one or more memory stores are available on mobile station

202 and SIM 262 to facilitate storage of PIM data items and other information.
The PIM application preferably has the ability to send and receive data
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 /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



the nobile station user's corresponding data itens stored and/or associ ated
with a host conputer systemthereby creating a mrrored host conputer on
nobile station 202 with respect to such itens. This is especially

advant ageous where the host 20 conputer systemis the nobile station user's
of fice computer system Additional applications nmay al so be | oaded onto
nobi |l e station 202 through network, an auxiliary 1/0O subsystem 228, seria
port 230, short-range comuni cations subsystem 240, or any other suitable
subsystem 242, and installed by a user in RAM 226 or preferably a

non-vol atile store (not shown) for execl®i on by 25 m croprocessor 238. Such
flexibility in application installation increases the functionality of
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woul d Hé owriputdispay pkend possibly auxiliar’y I/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 sofiware application



234 and signals for transm ssion would be generated by m crophone 236.

Al ternative voice or audio UO subsystens, such as a voice nessage recording
subsystem may al so be inplenmented on nobile station 202. Although voice or
audi o signal output is preferably acconplished primarily through speaker
234, 20 display 222 may al so be used to provide an indication of the
identity of a calling party, duration of a voice call, or other voice cal
related information, as sone exanples. Serial port 230 in FIG 2 is
normal ly inplenmented in a personal dlgltg assi stant (PDA)-type

comuni cati on device for which synchronl ation with a 25 user's desktop
conput er is a desirable albeit optional, conponent. Serial port 230
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station. In particular, FIG shows basic corrponents of
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 cxternal 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
information to be fransmitted 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



15 an I P-based wirel ess data network which may be utilized. Mbile station
202 of FIG 3 conmmunicates with a wirel ess packet data network 145, and may
al so be capable of communicating with a wirel ess voice network (not

shown). As shown in FIG 3, a gateway 140 may be coupled to an internal or
external address resolution conponent 335 and one or nore network entry
poi nts 305. Data 20 packets 330, such as Transm ssion Control Protocol

(TCP) or User Datagram Protocol (UDP) packets, are transmtted from
gateway 140, which is source of infornmation to be transmtted to nobile
station 202, through network 145 by seﬂ§|ng up a wirel ess network tunnel
325 fron1gatemay 140 to nobi |l e station 202. In order to create this
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net wor kl014gatesways and mobile stations. In this example address resolution component 335
is 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 proprictary 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.



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

15 particular network, but they could alternatively be constructed from
standard commercially avail abl e hardware. The purpose of network routers
315 is to centralize thousands of fixed transceiver stations 320 normally
inplenented in a relatively large network into a central location for a

| ong- haul connection back to network entry point 305. In sone networks
there may be multiple tiers of network 20 routers 315 and cases where there
are master and slave network routers 313 but in all such cases the
functions are simlar. Often network rolifer 315 will access a. name server
307, in this case shown as a dynanic name server (DNS) 307 as used in the
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Y TGabe openeg1 from one mobiﬂ: station 202 for redundancy, or to access different

gateways and services on the network. Once the domain name is found, the tunnel
is then extended to network entry point 305 and necessary resources are allocated
at each of the nodes along the way. Network entry point 305 then uses the address
15  resolution (or DHCP 335) component to allocate an IP address for mobile station
202. When an I[P 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 1n 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



at each of the nodes along the way. Network entry point 305 then uses the
address 15 resolution (or DHCP 335) conponent to allocate an I P address for
nobile station 202. Wen an | P address has been allocated to nmobile
station 202 and comrunicated to gateway 140, information can then be
forwarded fromgateway 140 to nobile station 202. A nobile station
typically offers a manual network selection for the end 20 user as well as
an automatic network sel ection procedure. The current 3GPP standard
specifies that, for roam ng, a nobile station shall select the highest
priority network available as defined i#?a Preferred PLMN (PPLMN) |i st
stored in the SIM For exanple, see section 4.4.3.1.1 of the 3GPP standard
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GPRS t aobe theRItMN byeratvavaisy dbveaineed 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 PPLMN 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 Ilists, 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



certain Visited PLMN (VPLMN). Yet another reason is based on network | oad
sharing. For exanple, the HPLWN operator may decide that it wants 40% of
its 15 roam ng subscribers in a country on network X, 35% on network Y, and
25% on network Z. If dynamc control were to be achieved through use of
the conventional PPLMWN list, the HPLMN operator woul d have to update the
entire PPLMN |ist for each subscriber using an over-the-air (OTA)
programm ng nmechani sm which 20 requires a | arge nunber of Short Message
Service (SM5) nessages. The large overhead required to update all of the
PPLMN |ists for the roam ng subscriber521nay be prohibitive. Further, if
network | oad sharing is needed, the HPLMN woul d have to naintain PPLIWN
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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 current

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



when roam ng or otherw se. Although the term"steered" network” or PLMN is
utilized herein, any suitable alternative term nology 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 nobile station 202 of
FIG 2 in accordance with the present application. SIM 262 includes a hone
network identification 402 (or HPLMN) which is initially derived from an

I MSI on SIM 262; a data file which stores a user-controlled |ist of
prioritized roam ng network identifications 404 (or "user 20 controlled
PPLMN list"), a data file which stores #h operator-controlled l'i st of
prioritized roam ng network identifications (or "operator-controlled PPLMN

list" 406, | | dat ' 408., SIM 262 I 4 al
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10 to any desired network immediately and efﬁmently

FIG. § 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 mobile 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 wircless 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



FIG 5is a flowhart for describing a user equi pnment nmethod of an
automati c network sel ection procedure which utilizes SIM262 of FIG 4 as
descri bed above. The user equi prent nethod nay be enbodi ed as a conputer
program product which includes a conputer readable nedi umand conputer 15
programinstructions stored in the conputer readable nmedi umwhich are
execut abl e by one or nore processors of the user equipnment. As descri bed
earlier inrelationto FIGs. 1-2 and 4, the user equi pnent includes nobile
equi pnent and the renovable nmenory nody) e which stores the hone network
identification, the |[list of prioritized roam ng network identifications,
and the steered network 20 identification. The nobile equi pnent has a
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Equivalent); (2) User-Controlled List O Prioritized Roam ng t wor ks
(User - @ont MNetiverk REPMMIN);sand (§B)Osrater-€wntrolled List Of Prioritized Roaming
Networks (Operator-Controlled PPLMN List). Section 4.4.3.1.1 of the current
3GPP standard (3GPP TS 23.122 V7.3.0 (2005-09) may be modified to reflect this
new prioritization scheme of step 508.
Thus, when the user equipment is roaming in a roaming region, the user
15 equipment attempts to select a wireless communication network with use of the
steered network identification if available. This is done in lieu of (or prior to)
attempting to select a wireless communication network with use of the operator-
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 fo the received network identification that

25  matches the steered network identification.



10 Network (SPLMN); and (4) Operator-Controlled List O Prioritized Roam ng
Net wor ks (Operator-Controlled PPLWN List). Section 4.4.3.1.1 of the current
3GPP standard (3GPP TS 23.122 V7.3.0 (2005-09) nay be nodified to reflect
this new prioritization schenme of step 508. Thus, when the user equi pnent
is roaming in a roamng region, the user 15 equipnent attenpts to select a
W rel ess communi cation network with use of the steered network
identification if available. This is done in lieu of (or prior to)
attenpting to select a wirel ess conmunication network with use of the
operator- controlled list of prioriti zed4 r oani ng networ ks. Wen doing this,
the user equipnent conpares the one or nore received network
identifications (i, e. one qr 20, nor C/ MCC paiy.s) frgmthe scannin
operati on i ¢ (HeltE: EBFearEs dbF Bt reanidng b ¢ SeErdePERdRe voc
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| i st). bhe user equipment may do this by comparing the one or more received network
identifications and network 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 identification that matches the network
identification from the list of prioritized roaming network identifications.
As imdicated 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-controlied 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-controiled list of prioritized network identifications.

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



10 user equi pnent may do this by conparing the one or nore received network
identifications and network identifications fromthe list of prioritized
roaming network identifications. If a match between one of the one or nore
received network identifications and a network identification fromthe
|ist of prioritized roamng network identifications is identified fromthe
act of conparing, the user 15 equi pnent may select and register with a

wi rel ess conmmuni cati on network corresponding to the received network
identification that matches the network__identification fromthe |ist of
prioritized roam ng network i dentificatfdns. As indicated above, networks
in the user-controlled list of prioritized roam ng networks have priority
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network identification fields are | eared (e.qg. set to bit zeros or ones),
or if an irsteced netwofk identdichtibn isdnavailable, dicarthel user equipment will operate
as conventional without the steered network identification. The user equipment
may cause the steered network identification to be set as unavailable when it is no
longer viable, especially when it enters a new roaming region or country. For
example, the user equipment may receive a county code from the scanning
15  operation that identifies a current country different from that of the last served
network. The user equipment operates to clear the steered network identification
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.



in the user equipnment is set appropriately, for exanple. If it is indicated
that the 10 steered network identification is unavail able, then the user
equi pnent will operate as conventional w thout the steered network
identification. The user equi pnent my cause the steered network
identification to be set as unavailable when it is no |onger viable,
especially when it enters a new roam ng region or country. For exanple,

t he user equi pnment nay receive a county code fromthe scanning 15 operation
that identifies a current country different fromthat of the |ast served
networ k. The user equi pment operates to2&lear the steered network
identification frommnenory (or sets the bit indicators appropriately)
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10 FIG. 6 1s of a wireless communication network 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 into 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 1s 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 1s uniquely associated

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



of different steered network identifications respectively associated with a
plurality of different roam ng regions. The network equi pnent utilized in
the method of 10 FIG 6 is of a wireless conmunication network which is a
honme commruni cati on network of the user equi pnent. Beginning at a start

bl ock 602 of FIG 6, the user equipnment has just entered into a roam ng
region or new country different fromthe country of the honme comrunication
network. In this situation, the user equipnent is connected 15 to and
comuni cating through a visited wi rel ess_comruni cati on network or VPLMN of
the roaning region. Note that this VPLM{is likely to be the highest
priority, first available VPLMN designated in the operator-controlled VPLW

list of t S equi nt., The network equi pnment of. th
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FIG 6)10 | mut@apinaetwonk seleeiivi peocedure of the user equipment. That is, when the
automatic network selection procedure is performed by the user equipment, the
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



t he nessage having the SPLMWN identification, the user equi pnent prograns
the SPLWN identification in the appropriate SPLMN field (e.g. of the SIM
or USIM. This is done so that the SPLMN will thereafter imedi ately be
selected by the 10 automatic network sel ection procedure of the user

equi pnent. That is, when the automatic network sel ection procedure is
performed by the user equi pnent, the wuser equipnment will attenpt to sel ect
a wreless comunication network with use of the SPLMNin lieu of (or
prior to) attenpting to select a wrel 3}2? conmuni cation network with use
of the list of prioritized roam ng net k 15 identifications, per the
method of FIG 5. In step 608 of FIG 6, the SPLMN identification nay be
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alternatively, a "selection tinmer" or "selection tinme" may be associ ated
with the 1mmediately, or after the next time the background scan is due. All of these
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 need 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



SPLWN or SPLMWN field. The selection tiner may indicate that the SPLMN nust
be selected after a certain expiration of tinme; the selection tine may
indicate that the SPLMN nust be selected at a certain tinme or date. O her
indicators are possible as well, such an indication that the SPLWMN nust be
selected 10 imedi ately, or after the next tinme the background scan is due.
Al of these indicators may be progranmed by the hone network operator in
addition to the SPLMN identification. Note further that, in the nethod
described in relation to FIG 6, the re &on wi thin which the user

equi pnent operates need not be a roaning region. The 15 hone network
operator may need to tenporarily steer the user equipnent operating in its
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10 request to select the SPLMN. The message may further include indicators for a
plurality of reasons why the user equipment has ignored 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. Tor 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 fo 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 SPLLMN 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



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
therefore nmay select a GPRS-capable network instead. Wth use of this
feature, after the SPLMN is programred in the user equi pnent, the user

equi pnent may respond to the home network operator with an indication that
the user equi pnent has ignored the 10 request to select the SPLMN. The
message may further include indicators for a plurality of reasons why the
user equi prment has ignored the request.  Thus, the honme network operator can
easily dynam cally control which networ¥s their subscribers connect to
when roam ng either in the honme country or abroad. For exanple, the hone
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it wants 40% of its roam ng subscribers in a country on network X, 35% on
10 operator-controiled PPLLMN 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 SPLMNSs coiresponding 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
spoofing of network reject messages 1s 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



5 network Y, and 25%on network Z. |If network |[oad sharing is needed using
conventional techni ques, the hone network operator would have to maintain
PPLMN |ists on a per subscriber basis. Miintaining such PPLMN |ists adds
significant overhead with respect to configuration nmanagenent. According to
the present application, the hone network operator needs not naintain
different 10 operator-controlled PPLMN lists for its subscribers, but
rather maintain a sinple database listing of each network X, Y, and Z
associated with a count of current sub?ﬁribers, for exanple, while
progranmm ng different user equi pnment w di fferent SPLMNs correspondi ng
to network X, Y, and Z. Wth use of an SPLMN, the hone network operator
does not h LI hat f ri usi ng
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10 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. The

above-described user equipment technique may be embodied as a computer

program product which includes a coinputer 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 Ilist 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



avai l abl e wirel ess communi cati on networks in a coverage area of the user 5
equi pnent. The user equi pnent attenpts to select a wireless conmuni cation
network in the coverage area by conparing the received network
identifications fromthe scanning operation with the steered network
identification. If a match between a received network identification and
the steered network identificationis identified, a wireless comunication
network corresponding to the received 10 network identification that

mat ches the steered network identificatjon is selected and registered with
by the user equipnent. This procedure i%zperforned inlieu of (or prior
to) use of the list of prioritized roam ng network identifications. The

above-descrj bed, user,_equi pnment t.echni.qu be epbodi.ed as cQ ter
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wi rel ess conmuni cati on networ I1s a hone communicati on network of

t he usdf 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 mediurﬁ 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.



equi pnent includes the acts of identifying that the user equipnent 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 identification corresponding to a steered w reless
comuni cation network of the roamng region to be sent through the visited
W rel ess communi cation network to the user equipnent, so that the steered
Wi rel ess comuni cation network is selected in an automatic network

sel ection procedure of the user equipneg% The steered 10 network
identification may be sent in a nessage;” such as a Short Message Service
(SM5) nessage, of an over-the-air progranm ng procedure. The

above- descr net wor k equi pnent techni que may be enbodi ed as a conputer
progranlpré%gggMEWhlch i ncl udes a conmputer readabl e nedi um and conput er

programinstructions stored in the conputer readabl e nmedi umwhich are
execut abl e by one or nore 15 processors of the network equi pnent. The
above- descri bed lenbod mfﬁih@d of selectipg @swinelesp sobununioation eetwarkryedsert o be

exanpl es on S in the art effect alterations,
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operator-controlled lists of prioritized

10 of prioritized roaming network identifications;
in an automatic network selection procedure for the user equipment,

attempting to select and operate with a wireless communication network with use
of the steered network identification for user communications which has priority
over the operator-controlled list of prioritized roaming network identifications by:

15 performing a scanning operation to receive one or more network
identifications corresponding to one or more available wircless
communication networks in a coverage area of the user equipment;

comparing the one or more received network identifications from the
scanning operation with the steered network 1dentification; and

20 if a match between a received network identification and the steered
network identification is identified from the act of comparing, selecting and
registering with a wireless communication network corresponding to the
received network identification that matches the steered network

1dentification.

25



roami ng network identifications and has priority over the
operator-controlled list 10 of prioritized roam ng network
identifications; in an automatic network sel ection procedure for the user
equi pnent, attenpting to select and operate with a wi rel ess commruni cati on
network with use of the steered network identification for user

comuni cations which has priority over the operator-controlled |ist of
prioritized roam ng network identifications by: 15 perform ng a scanning
operation to receive one or nore netmor? identifications corresponding to
one or nore available wirel ess communi cation networks in a coverage area
of the user equipnent; conparing the one or nore received network

i dentifications romyhe nRE NEL: Qper akl A n
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Wi th use of the operator-controlled list of prioritized roam ng network
identifications for the user communi cations. 3. The nethod of claim1,

further conpri si3r_19: ﬁ%%é@w@bfﬁaﬁnq,%ﬁl?ér%%ﬁxp?ﬁmgfmi cation network, the

steered network
recelving, via a wircless communication network, the steered network

10 identification in a message;
storing the steered network identification in the memory; and
in the automatic network selection procedure, selecting and operating with
the wireless communication network corresponding to the steered network
identification for the user communications when the user equipment is roaming in
15 lieu of selecting and operating with the wireless communication network with use
of the operator-controlled list of prioritized roaming network identifications for the

user communications.

4. The method of claim 1, further comprising the acts of:

20 in the automatic network selection procedure for the user equipment, prior
to attempting to select a wireless communication nefwork with use of the steered
network identification, attempting to select a wireless communication network
with use of the user-controlled list of prioritized network identifications by:

comparing the one or more received network identifications and

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

identifications; and



10 identification in a nessage; storing the steered network identification
in the nenory; and in the automati c network sel ection procedure, selecting
and operating with the wi reless comunication network corresponding to the
steered network identification for the user comuni cati ons when the user
equi pnent is roamng in 15 lieu of selecting and operating wth the

W rel ess communi cation network with use of the operator-controlled Iist of
prioritized roam ng network identifications for the wuser conmunications.

4. The method of claim1, further conprgfing the acts of 20 in the
automati c network sel ection procedure f t he user equipnment, prior to
attenpting to select a wireless communi cati on network with use of the

steered network idepfiy f'n‘?ﬁéﬁ Hotwld Yt bPQhéoo&rG'OF‘ g?ei ;Q%c’ée‘?%%is%etwork

conmmruni cati on network use of the user-cont prioritized

net wor k i denti f iidaitifivasiohy ané @niworlg iddncifioago fron® e ke &owadileelinoisk
identifications and _25 network identifications fromthe user-controlled
list of prioritiidemifiast fopk the ekt off F@@W’Gh& selpefings angl f regisigringh et ween
one of the one qr. re recelv%ag net |dent|f| at i

ot £ 1 ooy Toe iRl bR GHioRe Aot | e a8 e B Pl Rl et of

conparing, sel eGHéMEiANEN" ARt SHAIJHRY et Heﬁvorlé‘ [ RINGIFRaGMRHIC &hd Qe WOT K
corresponding to the received network 5 identification that matches the

networ k i denti ficoatrobed hstmﬁprhmtlzsdmetwmﬂttldakﬁfmwonst of prioritized
network identifications. 5. The nethod of claim1, further conprising: in
the autonmati c network sel ection procedure for the user equipnent, after 10

attenpting to sg ect Tthréqngﬂlg)& %ﬁmﬁqn%'ﬁhéi'actoh%s :Work with use of the

steered
in the automatic network selection procedure for the user equipment, after

10 attempting to select the wireless communication network with use of the steered
network 1dentification unsuccessfully, attempting to select a wireless
communication network with use of the operator-controlled list of prioritized
roaming network identifications by:

comparing the one or more received network identifications and

15 network identifications from the operator-controlled list of prioritized
roaming network identifications; and

if a match between one of the one or more received network

identifications and a network identification from the operator-controlled list

of prioritized roaming network identifications is identified from the act of

20 comparing, selecting and registering with a wireless communication

network corresponding to the received network identification that matches
the network identification from the operator-controlled list of prioritized

roaming network identifications.

25 6. The method of claim 1, wherein the home network identification, the

operator-controlled and user-controlled lists of prioritized roaming network



network identification unsuccessfully, attenpting to select a wreless
comuni cation network with use of the operator-controlled |ist of
prioritized roam ng network identifications by: conparing the one or nore
received network identifications and 15 network identifications fromthe
operator-controlled list of prioritized roamng network identifications;
and if a match between one of the one or nore received network
identifications and a network identification fromthe operator-controlled
list of prioritized roam ng network id§$tifications is identified fromthe
act of 20 conparing, selecting and registering with a wirel ess

conmuni cati on network corresponding to the received network identification

that match p - rol.led |ist
of prior ¢ 1SN TRAHER I, € St SRb Pl B ABoR G B S WheE ) LT
1, wherein sulﬂgcriitsamdemﬁ durtest Uhiiveaédl Bubstiber RRAHIAL ModaRNbf gld @rand
user-control led lists of prioritized roam ng network 36 identifications,
and the st egnipgngnét work i dentification are further stored in a Subscriber
I dentity Modul e or Universal Subscriber Identity Mdul e of the user

equi pnent. 5 7. The nethod of claim11, further conprising: receiving, from

a wrel g§ss comrqnl Ca%@%&g&d‘@f&aﬁﬁrﬂ% |bc tl,iltsgl . he hone network

identification, the steered netwo in a nessage; and
storing the steeec@dvmg t forik ai Waslesé icoatrhomication hetworkororrespdnding Eoetheet hod
of claim1, further conprising: receiving a county code fromthe scanning
oper ation theme ritypek dentifgation, éltﬁrﬁ@?r@d@énmrkyd@é&“@atlah@ a message; and

. storing the steered network identification in the memory.

10 8. The method of claim 1, further comprising:
receiving a county code from the scanning operation that differs from a
current country code; and
clearing the steered network identification from memory based on receiving
the country code that differs from the current country code.
15
9. Mobile equipment, comprising;
a wireless transceiver;
e one or more processors coupled to the wireless transceiver;
a removable memory module interface coupled to the one or more
20 processors;
the removable memory module being adapted to store a home network
identification, a user-controlled list of prioritized roaming network identifications,
an operator-controlled list of prioritized roaming network identifications, and a
steered network identification which is not part of the user-controlled and

25  operator-controlled lists of prioritized roaming network identifications and has



clearing the steered network identification fromnmenory based on receiving
the country code that differs fromthe current country code. 15 9. Mobile
equi pnent, conprising: a wireless transceiver; one Oor nore processors
coupled to the wirel ess transceiver; a renovable nenory nodul e interface
coupled to the one or nore 20 processors; the renovable nenory nodul e
bei ng adapted to store a hone network identification, a user-controlled
list of prioritized roam ng network identifications, an
operator-controlled list of prioritized,roam ng network identifications,
and a steered network identification mﬁfch is not part of the
user-controlled and 25 operator-controlled lists of prioritized roam ng

network id i ficati a iority ever t.he operat.or-contrplled
st or pr bt 5 B Oher pehB Shurdtede s ¥ of Bliahifed SaBEt At
processors jgg@itiftafidapt ed to performan automati c network selection
procedure by attenpting to select and operate with a wireless 5

communi cat i on nébevorkoninomne psasesdors heingtaslepted to peviork andamembiic actiwank f or
user com*runif:egéi ons whi.ch has priority over the gperat or-controll.ed |ist of

prioritized®FHA PRPCRE oW iAHERPInSC 49 i 3ieCth¢nd paPF1ale i a2 s BAFSRSAg
operatign BnlAGakHforP ARl DI [ JOME stbdeh'rdi Gl IRABREMILPIROAdNI Lo
aval laple wre

one or nore ess 10 comuni cation networks In a coverage
area of theouseuniestivrgnehich e PRIt @vehtheoreraor-oBxteolfegiclést W hriveitized k
identifications fromthe scanning operation with the steered network

i denti fi catfPyRinggwork identifications by:

performing a scanning operation to receive one or more network
identifications corresponding fo one or more available wireless .
10 communication networks in a coverage area of the user equipment;
comparing the one or more received network identifications from the
scanning operation with the steered network identification; and
if a match between a received network identification and the steered
network identification is identified from the act of comparing, selecting and
15 registering with a wireless communication network corresponding to the
received network identification that matches the steered network

identification.

10.  The mobile equipment of claim 9, wherein the one or more

20 processors ate further adapted to perform the automatic network selection
procedure by selecting and operating with the wireless communication network
corresponding to the steered network identification for the user communications
when roaming in lieu of selecting and operating with the wireless communication
network with use of the operator-controlled list of prioritized roaming network

25 identifications for the user communications.



if a match between a received network identification and the steered
network identification is identified fromthe act of conparing, selecting
and 15 registering with a wirel ess conmuni cati on network corresponding to
the received network identification that matches the steered network
identification. 10. The nobile equi pnment of claim9, wherein the one or
nore 20 processors are further adapted to performthe automatic network
sel ection procedure by selecting and operating with the wirel ess

comuni cati on network correspondi ng to3§he steered network identification
for the user conmunications when roaming in |lieu of selecting and
operating with the wirel ess comunication network wth use of the

oper at or - cont r oljljed Hipsat ; LT : i &b identifications
for the user conIT%Jni gg?ir%ﬁ?sl!eo%%l%rﬁét@%gl%@ghgﬁﬂmﬁ?gof claim?9,
further conpri sirecrivingeeiiaviangyiraléss eomimuelcasion coetmenk,Ctiei sieereelt worwkorkt he
steered netwrk_ identification in a nmessage; storing the steered network

i dent i fi catifieHIIGRtPRAN AWRRFEYEC and 5 in the automatic network sel ection

procedure, selegtj ratl ] MW.reless co ni cati on network

correspondi ng tg'&irﬁ.% @Pgtgg’ge? rgeté?% %eﬁﬁg%%[bﬁlﬁ‘ct%pf?@qr&aq e user

comuni gati ons Wheke hiemASe meBMbkPIBREt oh SproQaitird Gelddting lagH (ﬁfe%"a‘ifﬂr%eﬁith ng and
e

operating with the wreless comunication network with use "o
oper at or - cdhe r wirekeds | ¢anmphicgtionr netivodd careaspogdingt wortke | steeredf netatarbns f or

th 10 i cat] . 12, Th bi | i t of claim9, furth
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‘conmuni cation
of the operator-controlled list of prioritized roaming network identifications for the

10  user communications,

12 The mobile equipment of claim 9, further comprising:
the one or more processors being further adapted to perform the automatic
network selection procedure by attempting to select a wireless communication
15 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, by:
comparing the one or more received network identifications and
network identifications from the user-controlled list of prioritized network
20 identifications; and
if a match between one of the one or more received network
identifications and a network identification from the user-controlled list is
identified from the act of comparing, selecting and registering with a
wireless communication network corresponding to the received network
25 identification that matches the network identification from the user-

controlled list of prioritized network identifications.



15 network with use of the user-controlled list of prioritized network
identifications, prior to attenpting to select a wireless comuni cation
network with use of the steered network identification, by: conparing the
one or nore received network identifications and network identifications
fromthe user-controlled list of prioritized network 20 identifications;
and if a match between one of the one or nore received network
identifications and a network identification fromthe user-controlled |ist
is identified fromthe act of conparin%; selecting and registering with a
Wi rel ess conmuni cati on network corresponding to the received network 25
identification that matches the network identification fromthe user-
controlled list of prioritized network identifications. 39 13. The nobile
equi pment of claim9, further conprising: the one or nore processors being

further adapted 130 pamkonshild@uagthenedl dain@! foethkr S@hggdih@n processor by
attenpting to select a wireless communication 5 network wth use of the

oper at or - cont r olth@en¢ jos mase ppegessars being fustier adapted twperfoae the autoarations,
after atte n sel ect the reless commnlctlon etvvork with . use of
Fhe st aer odehEDsReF Rt Prodessir, % FTREEECS! Hiry. & gy relenpemmigidHgtone or
mor e T egei iReyhad wz»ﬂhkugedsﬁgﬂé bﬁél’atdi‘lb%nﬁfﬂﬂed &t Wrﬂﬁddﬂ%&'rﬁ)ﬁﬁﬁ{g HB&vdrkom t he
operator-controlled list of prioritized roam ng networ
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network identifications and a_network identifi C?tl on fromthe
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wi'rel ess conmmuni cati
network identifications from the operator-controlled list of prioritized

10 roaming network identifications; and
if a match between one of the one or more received network
identifications and a network identification from the operator-controtled list
of prioritized roaming network identifications is identified from the act of
comparing, selecting and registering with a wireless communication
15 network corresponding to the received network identification that matches
the network identification from the operator-controlled list of prioritized

roaming network identifications.

14.  The mobile equipment of claim 9, wherein the removable memory
20  module comprises a Subscriber Identity Module or Universal Subscriber Identity

Module.

15.  The mobile equipment of claim 9, further comprising:
receiving, from a wireless communication network corresponding to the

25  home network identification, the steered network 1dentification in a message; and



15 network corresponding to the received network identification that

mat ches the network identification fromthe operator-controlled Iist of
prioritized roamng network identifications. 14. The nobil e equi pnent of
claim9, wherein the renovable nmenory 20 nodul e conprises a Subscri ber

| dentity Modul e or Universal Subscriber Identity Mdule. 15. The nobile
equi pnent of claim9, further conprising: receiving, froma wreless
comuni cati on network corresponding to the 25 honme network identification,
the steered network identification in a message; and 40 storing the
steered network identification in the r&hovabl e menory nodule. 16. The
nobi | e equi pnent of claim9, the one or nore processors being 5 further
adapted to perf t i L 0 r y...receiving
2 ounty code 1 i Ihd SRY ReRHEPInRRLARH, IR, Bl SRR Indh AR,
country codgod@ed clearing the steered network identification based on
receiving the country code that differs fromthe current country code. 10
17. A renovabl e nmenory nodul e for nobil e equi pnent, the renovable nenory

Ut e Compri o g 2oRTLN 8 ILe! OFRhell . & o neLierk - bine | o
o o e AP PR o ST NS IR 2 11 T
receiving a county code from the scanning operation that differs from a
current country code; and
clearing the steered network identification based on receiving the country

code that differs from the current country code.

10
17. A removable memory module for mobile equipment, the removable
memory module comprising:
a memory;
a file for storing a home network identification in the memory;
15 a file for storing a user-controlled list of prioritized roaming network

identifications in the memory;
a file for storing an operator-controlled list of prioritized roaming network
“identifications in the memory; and
a file for storing, in the memory, a steered network identification which is
20 not part of the user-controlled and operator-controlled lists of prioritized roaming
network identifications and has priority over the operator-controlled list of

prioritized roaming network identifications.

18.  The removable memory module of claim 17, wherein the steered

25 network identification is for use by the mobile equipment in lieu of use of the



identifications in the nenory; and a file for storing, in the nenory, a
steered network identification which is 20 not part of the user-controlled
and operator-controlled lists of prioritized roam ng network
identifications and has priority over the operator-controlled |ist of
prioritized roam ng network identifications. 18. The renovabl e nmenory
nodul e of claim 17, wherein the steered 25 network identification is for
use by the nobile equipnment in lieu of use of the 41 operator-controlled
list of prioritized roami ng network identifications in an automatic
network sel ection procedure of the nobi fk equi pnent. 19. The renovabl e
menory nodule of claim 17, conprising a 5 Subscriber Identity Mdul e or

Uni | Sub ib | it dul.e. 20. Th bl. ) dul f
cl s m 17, ST ROGH et il Prauesd Toatoh SRR SOeTE RS dingBor k
Code and a Mkt SOURH KeiE9HF: prbPecie oF IR 180T BhlyBufBREDT Y ToduI € of “clai m

17, wherein each network 1dentification corresponds to a Public Land
Mobi |l e Network. 22. A nethod for use in steering user equipnment to a
steered wirel ess comuni catign network by network equi pnent of a wreless
communi cation 18- nethi§r kemavee i g1engrgnanedienaf celeiBn et GOIPRIIGNSt Be user

equi PTent, L HSETABANL RIBAL B GONTS UG TG ARENALG,N th use a home

net wor k ”i den i catron, per ator-contro prroritized network
identifications, and a user-controlled Ilist of prioritized network
identifications, the nmethod conprising the acts of. identifying that the
user equi prent i28. opdhatremgviable onempayinodulsf ofaclpimrld), mthereig@aok netgirbns

through a wi,reless comuni cat | . wor kK t he .regi on; .and causjng a

steerad netHPHKRHERCORPESES BIYQUIE Lok Cago ez MoBls ey Qe

comuni cation network of the region to be sent through the wreless
10 21.  The removable memory module of claim 17, wherein each network

identification corresponds to a Public Land Mobile Network.

22. A method for use in steering user equipment to a steered wireless
communication network by network equipment of a wireless communication
15 network which is a home communication network of the user equipment, the user
equipment being configured to operate with use a home network identification, an
operator-controlled list of prioritized network identifications, and a user-controlled
list of prioritized network identifications, the method comprising the acts of:
identifying that the user equipment is operating in one region of a plurality
20  ofregions through a wireless communication network of the region; and
causing a steered network identification corresponding to a steered wireless
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 selected in an automatic network selection procedure of
25  the user equipment for user communications, the steered network identification

not being part of the user-controlled and operator-controlled lists of prioritized



comuni cation network to the user equipnent, so that the steered wreless

comuni cation network is selected in an automatic network sel ection
procedure of 25 the user equi pnent for user communi cations, the steered
network identification not being part of the user-controlled and

operator-controlled lists of prioritized 42 network identifications in the
user equi pnent and having priority over the operator-controlled |ist of
prioritized network identifications in the automatic network sel ection
procedure. 5 23. The nethod of claim 22, wherein the automatic network

sel ection procedure of the user equi préht selects the wreless

communi cation network corresponding to the steered network identification

for user comrunications i.n liey of selecting and qQperating with a wreless

communi cat iSHVoRk \Aéﬁ‘l@ IfAteny 4B @!‘Ie Ul eew@%r@%%@m& @H%W%tovcﬁ the
rioritized, r 1 e .f.1.cati . e .
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i denti fi catdedforkcselaetibs §socedirdi | € network code and a nobile country code

corresponding to the steered wireless comruni cation network. 15 25. The
met hod of claim 22, wherein the act of causing the steered network

identifi_cation be.sent conprd ses the f.urther act of .causing a,short
message Jser vi cebgswﬁﬁéggtgagp%goﬁ‘?’ﬂ r#ndv l}qg%lnst[hgearué%rnﬂté? \ﬁ&ﬁ’ﬁm%dsé#ﬁcluf)flc ation
to be sentyr,dQudd of ihe Wl NRflifthes! 8d182id%he WRRERES colifniMiERdS Betwork
comuni cation network is a visited wreless comunication network and the
region i s aorespomigng tedhosteered network identification for user communications in
' lieu of selecting and operating with a wireless communication network with use of

the operator-controlled list of prioritized roaming network 1dentifications for the

10  user communications.

24.  The method of claim 22, wherein the steered network identification
comprises a mobile network code and a mobile country code corresponding to the

steered wireless communication network.

15
25. The method of claim 22, 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.
20
26. The method of claim 22, wherein the wireless communication
network is a visited wireless communication network and the region is a roaming
region.
25 27.  The method of claim 22, which is embodied as a computer program

product comprising a computer readable medium and computer program



25 27. The method of claim?22, which is enbodied as a conputer program
product conprising a conputer readable nmediumand conputer program 43
instructions stored in the conputer readabl e nedi um which are executabl e by
one or nore processors of the network equipnment. 28. Network equi pnent for
a wreless conmuni cati on network, the 5 wireless comunication network
bei ng a hone communi cation network for a user equipnent which is
configured to operate with use a honme network identification, an
operator-controlled list of prioritized network identifications, and a
user- controlled list of prioritized nefdork identifications, the network
equi pnent being configured to: 10 identify that the user equipnent is

operating i.n.one reqgion, of .a pluralit f, regions, through a wireless
communt ot iGTRGRRS et & Pt faibie SRS Gl Bt el By B8

i denti fi catgr e PréQRSRAVAF Atk AQwdriSbEpARRn r el ess  communi cati on network
of the region to be sent through the wreless conmmunication network to the
user equi pment, so that the steered wireless 15 comruni cation network is
selected in an autonati c network sel Fcti on,p{ ocedure of  the user equi pnment
for user communi“Cat i OIFEVORKH EQUIPERH gl qTef WHHRISSH RIS neh¥Prky g part
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net wor ki den catl ons an avi ng pri y over erator-contr

list of pregoipnidnz echidieiseudfiguiientd bpé&rate WE ukd attdencondtdeat idenfiGicaik
sel ection procedure. 20 29. The network equi pment of claim 28, wherein the
aut omat i ¢ Aat apemtorgentretled i ok auiorisizad t retposk tidentficabipnainandpengete wit h

e e e SRITHE S SRS ek B el M348 SRRt lne
oper at or - CQRBhfighteBYo! i st of prioritized roam ng
10 1dentify that the user equipment is operating in one region of a plurality of
regions through a wireless communication network of the region; and
cause a steered network identification corresponding to a steered wireless
communication network of the region to be sent through the wireless
communication network {o the user equipment, so that the steered wireless
15 communication network is selected in an automatic network selection procedure of
the user equipment for user communications, the steered network identification
not being part of the user-controlled and operator-controlled lists of prioritized
network identifications and having priority over the operator-controlled list of
prioritized network identifications in the automatic network selection procedure.
20
29.  The network equipment of claim 28, wherein the automatic network
selection procedure attempts to select and operate with the wireless
communication network with use of the steered network identification for the user
communications in lieu of use of the operator-controlled list of prioritized roaming

25 network identifications for the user communications.



25 network identifications for the user conmunications. 44 30. The network
equi pnent of claim 28, wherein the steered network identification conprises
a nobile network code and a nobile country code corresponding to the
steered wirel ess comuni cation network. 5 31. The network equi pnent of
claim 28, wherein the act of causing the steered network identification to
be sent conprises the further act of causing a short nessage service (SMS)
nmessage containing the steered network identification to be sent. 10 32.
The networ k equi pnent of claim 28, wherein the act of causing the steered
network identification to be sent conprﬁ@es the further act of causing an
over-the-air downl oad nessage containing the steered network identification

to be sent. 15 ,33. e networ k equi pre of cl.aim 28 erein, the wreless
conmmuni cati on networ E?ﬁesnegw\éﬂgiegg%%ﬁonlt eqqlegjgmﬁgﬁnﬁfrﬁeﬁ%{t‘itgﬁ YEHOPRMNE ¢ he

region i s gd&maidaiign’ &dhBAses34: mbbic NEIHWREK Qi BIEY ndbifd bk comaer ei n
the steered network 20 1dentification is for use in the automatic network
sel ecti on poosspendng tr thelseecusbwirchys cpmentnicdtioometwotkudes the acts of: in
lieu of attenpting to select a wireless conmmuni cati on network with use of

the operator-controlled list of prioritized roam ng network identifications

for theg user c ngat.| . ' | . i1 elhess
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short message service (SMS) message containing the steered network

identification to be sent.

10 32.  The network equipment of claim 28, wherein the act of causing the
steered network identification to be sent comprises the further act of causing an
over-the-air download message containing the steered network identification to be

sent.

15 33.  The network equipment of claim 28, wherein the wireless
communication network is a visited wireless communication network and the

region is a roaming region.

34, The network equipment of claim 28, wherein the steered metwork

20 identification is for use in the automatic network selection procedure for the user
equipment which includes the acts of:

in lieu of attempting to select a wireless communication network with use

of the operator-controlled list of prioritized roaming network identifications for the

user communications, attempting to select the steered wireless communication

25 network with use of the steered network identification for the user

communications by:



identifications corresponding to one or nore avail able wreless

conmuni cation networks in a coverage area of the user equipnent; conparing
the one or nore received network identifications fromthe 5 scanning
operation with the steered network identification; and if a nmatch between a
recei ved network identification and the steered network identification is
identified fromthe act of conparing, selecting and registering with a

wi rel ess conmmuni cati on network corresponding to the received network
identification that matches the steered network 10 identification. 35. The
net wor k equi pment of claim 28, further &dnprising: a database which stores
a plurality of different steered network identifications respectively

iated with I it f diff. t ' 15 i . .36. A nethod
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steered received network identification that matches the steered network

10 identification.

35.  The network equipment of claim 28, further comprising:
a database which stores a plurality of different steered network
identifications respectively associated with a plurality of different roaming

15 regions.

36. A method for use in steering user equipment 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

20  equipment maintaining storage of a home network identification, a user-controlled
list of prioritized roaming network identifications, an operator-controlled list of
prioritized roaming network identifications, and a steered network identification
which is not part of the user-controlled and operator-controlled lists of prioritized
roaming network identifications and has priority over the operator-controlled list

25  of prioritized roaming network identifications, the method comprising the acts of:



wi rel ess communi cation network of the identified region to be sent through
the 5 wreless communication network to the user equi pnent, so that the
steered wirel ess conmuni cation network is selected in an automati c network
sel ection procedure of the user equipnent. 37. The nethod of claim 36,
wherein the wireless communication 10 network conprises a visited wireless
communi cation network and the region conprises a roamng region of the
user equi prment. 38. The nmethod of claim 36, wherein the wrel ess
comuni cation network conprises a honme w reless comuni cati on network and
the region 15 conprises a home region #H the user equi pnent .
identifying that the user equipment is operating in one region of a plurality
of regions through a wireless communication network of the region; and
causing the steered network identification corresponding to a steered
wireless communication network of the identified region to be sent through the
5 wireless communication network to the user equipment, so that the steered
wireless communication network is selected in an automatic network selection

procedure of the user equipment.

37. The method of claim 36, wherein the wireless communication
10 network comprises a visited wireless communication network and the region

comprises a roaming region of the user equipment.

38. The method of claim 36, wherein the wireless communication
network comprises a home wireless communication network and the region

15 comprises a home region of the user equipment.



