- SCHEME FOR PROVI DI NG REGULATORY COVPLI ANCE I N  PERFORM NG NETWORK SELECTI ON

‘I N A FOREI GN COUNTRY FI ELD OF THE DI SCLOSURE 5 [0001] The present patent

di scl osure generally relates to conmuni cati on networks. Mre particularly,
and not by way of any limtation, the present patent application is
directed to a schene for providing regulatory conpliance in performng
network selection in a foreign countrx. t o BACKGROUND [ 0002] Wreless

t el ephony standards such as the 3°'d Generation Partnership Project (3GPP)
specifications have defined two sets of network scanning functionality for
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10  BACKGROUND
[0002] Wireless telephony standards such as the 3™ Generation Partnership Project
(3GPP) specifications have defined twd sets of network scanning functionality for
a wireless user equipment (UE) device depending on whether the device is located
in its home country or not. These functions are set forth in the 3GPP Technical

15 Specification (TS) 23.122 Non-Access Stratum (NAS) Functions Related to Mobile
Station (MS) in Idle Mode, incorporated by reference herein.  Additional
functionality currently being developed allows an operator to define a number of
networks as equivalent to a home network associated’ with a UE device. Certain
issues such as regulatory and procedural compliance can arise, however, where the

20 UE device attempts to obtain service in an equivalent network that is provisioned

in a foreign country.

SUMMARY

[0003]In one embodiment, a scheme is disclosed for providing regulatory
25 compliance in network selection by a wireless UE device that is operable to

discover an equivalent home network in a foreign country. Upon receiving a

network identity code from a network node, a determination is made if the




network identified by the network identity code is an equival ent hone
network wth respect to a subscriber identity associated with the UE
device. If so, network scanning is performed by the UE device in
accordance with scanni ng procedures specified for a home country
associated with the subscriber identity, provided that 5 the geographic
code portion of the network country code identifies a geographic area in
t he hone country of the subscri ber ide%tity. Q herwi se, network scanni ng
is perforned by the UE device in accordance wi th scanni ng procedures
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determining if a network identified by the network identity
- location area; a logic module operable to determine if a network identified by a
network identity code is an equivalent home network with respect to a subscriber
identity associated with the UE device; a module, operable responsive to the
15  determining, for performing network scanning in accordance with scanning
procedures specified for a home country associated with the subscriber identity if a
geographic code portion associated with the equivalent home network identifies a
geographic area in the home country associated with the subscriber identity; and a
module for performing network scanning in accordance with scanning procedures
20 specified for a foreign geographic region identified in the network identity code, if
the geographic code portion associated with the equivalent home network does not
identify a geographic area in the home country.
[0005]In a further aspect, a network seclection method is disclosed which
comprises: receiving, by a UE device in a location area, a network identity code

25 from a network node; determining if a network identified by the network identity

code is an equivalent home network with respect to a subscriber identity




code is an equival ent honme network with respect to a subscriber identity 3
associated with the UE device; responsive to the determ ning, performng
network scanning by the UE device in accordance with scanni ng procedures
specified for a hone country associated with the subscriber identity if a
geographi c code portion associated with the equival ent hone network
identifies a geographic area in the 5 hone country associated with the
subscriber identity; and otherwi se, pefforming network scanning by the UE
device in accordance with scanning procedures specified for a foreign
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10 [0006] A more complete understanding of the embodiments of the present patent
disclosure may be had by reference to the following Detailed Description when
taken in conjunction with the accompanying drawings wherein:

[0007] FIG. 1 depicts a generalized network environment wherein an embodiment
of the present patent disclosure may be practiced;

15 [0008]FIG. 2 depicts an exemplary embodiment of a network environment where
a wircless UE device is operably disposed for network discovery and selection in
‘accordance with the teachings of the present patent disclosure;

[0009]FIGS. 3A - 3C depict exemplary database structures which may be
provided with a UE device in accordance with the teachings of the present patent

20  disclosure;

[0010]FIG. 4 depicts a flowchart of an embodiment of a network selection
method;
[0011]FIG. 5 depicts an exemplary message flow diagram of the present patent

disclosure; and




4 [0012] FIG 6 depicts a block diagram.of an enbodi nent of a UE wirel ess
device operable to performnetwork sel ection procedures set forth
according to the teachings of the present patent disclosure. DETAILED
DESCRI PTI ON OF THE DRAW NGS 5 [0013] A system and net hod of the present
patent disclosure will now be described wth reference to various exanples
of how t he enbodi nents can best be nmade and used. Like reference nunerals
are used throughout the description antl several views of the drawings to
indicate |i ke or corresponding parts, wherein the various elenents are not

necessari r to scale.. Referring pnowtq the draw ngs, .and to nore
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environment 100 wherein an embodiment of the present patent disclosure may be
practiced. A user equipment (UE) device 102 may comprise any portable
computer (e.g., laptops, palmtops, or handheld computing devices) or a mobile
communications device (e.g., cellular phones or data-enabled handheld devices

15 capable of receiving and sending messages, web browsing, et cetera), or any
enhanced personal digital assistant (PDA) device or integrated information
appliaﬁce capable of email, video mail, Internet access, corporate data access,
messaging, calendaring and scheduling, information management, and the like,
that is preferably operable in one or more modes of operation and in a number of

20 frequency bands. For example, UE device 102 may operate in the cellular
telephony band frequencies as well as wireless Local Area Network (WLAN)
bands. Further, other bands in which the UE device could operate wirelessly may
comprise Wi-Max bands or one or more satellite bands. By way of illustration, the
network environment [00 is comprised of two broad categories of communication

25 spaces capable of providing service to UE device 102 wherein access to a Public

Land Mobile Network (PLMN) may be accomplished in accordance with the




25 spaces capable of providing service to UE device 102 wherein access to a
Public Land Mbile Network (PLMN) may be acconplished in accordance with
the 5 teachings set forth herein. In wide area cellular network (WACN)
space 104, there may exi st any nunber of PLMNs that are operable to

provi de cellular tel ephony services which may or may not include

packet-sw tched data services. Depending on the coverage area(s) and

whet her the user is roam ng, WACN spacet 5 104 can include a nunber of hone
networks 110 (i.e., home PLMNs or HPLMNs, or equivalent HPLMNs or
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of a Global System for Mobile Communications (GSM)-based carrier network, a
Serving GPRS Support Node (SGSN) 114 is exemplified therein. Additionally, by
way of generalization, the PLMNs of the WACN space 104 may comprise
networks selected from the group consisting of an Enhanced Data Rates for GSM
15 Evolution (EDGE) network, an Integrated Digital Enhanced Network (IDEN), a
Code Division Multiple Access (CDMA) network, a Time Division Multiple
Access (IDMA) network, a Universal Mobile Telecommunications System
(UMTS) network, or any 3™ Generation Partnership Project (3GPP)-compliant
network (e.g., 3GPP or 3GPP2), all operating with well known frequency
20  bandwidths and protocols.
[0014] Further, UE device 102 is operable to obtain service from an access
network (AN) space 106 that is connected to the WACN space 104. In one
implementation, the AN space 106 includes one or more generic access networks
(GANs) 118 as well as any type of wireless LAN (WLAN) arrangements 120,
25 both of which may be generalized as any AN that is operable to provide access

services between UE device 102 and a PLMN core network using a broadband




I npl ement ati on, the AN space 106 includes one or nore generic access
networks (GANs) 118 as well as any type of w reless LAN (W.AN)
arrangenments 120, 25 both of which may be generalized as any AN that is
operabl e to provide access services between UE device 102 and a PLMN core
network using a broadband 6 Internet Protocol (IP)-based network. W.AN
arrangenents 120 provi de short- range wi reless connectivity to UE device
102 via access points (APs) or "hot spots," and can be inplemented using a
variety of standards, e.g., |EEE 802.1 |b, |EEE 802.11a, |EEE 802. 11¢,
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. the subaﬁrlg f_the UE device. As set forth in 3GPP TS 23.122, two sets
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set of nfmée, WLAN 120 may interfaced with at least one PLMN core using the
procedures set forth in the 3GPP TS 22.234, 3GPP TS 23.234 and 3GPP TS
24.234 documents as well as related documentation, and may therefore be referred
to as an Interworking WLAN (I-WLAN) arrangement. For purposes of the
present patent disclosure, these standards are incorporated by reference where

15 applicable.
[0016] It should further be realized that any portion of the network environment
100, either the WACN space 104, the AN space 106, or both, may include a
location area that is outside the home country or region associated with the
subscriber of the UE device. As set forth in 3GPP TS 23.122, two sets of network
20 scanning functionality are defined fbr the UE device 102. One set of network
scanning procedures are applicable when the UE device 102 is located within its
home country or home region. On the other hand, a second set of network
scanning procedures are provided when the UE device 102 is not in its home
country. Accordingly, depending on where the location area is, the UE device 102
25 is operable to execute appropriate scanning procedures even when an EHPLMN is

discovered in a foreign country, as will be described in detail hereinbelow.




scanni ng procedures are applicable when the UE device 102 is |located within
its hone country or honme region. On the other hand, a second set of
network scanning procedures are provided when the UE device 102 is not in
its home country. Accordingly, depending on where the |ocation area is,
the UE device 102 25 is operable to execute appropriate scanni ng procedures
even when an EHPLMN is discovered in a foreign country, as wll be
described in detail hereinbelow. 7 [00171 To formalize the teachings of the
present disclosure, reference is nowtaken to FIG 2 wherein an exenplary
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discovered by the UE device. As illustrated, a wireless AN may support
connectivity to one or more PLMNs, or none at all, which can include VPLMNs
204-1 through 204-M as well as HPLMNs (e.g., HPLMN 206) and one or more
EHPLMNs 208 with respect to UE device 102. Where AN-PLMN connectivity is

15 supported, which PLMNs behind a particular AN are visible to UE device 102
may depend on a number of commercial factors, e.g., contractual arrangements
between AN operators and PLMN operators. By way of illustration, AN-1 202-1
supports connectivity to VPLMN-1 204-1, VPLMN-204-2, and EHPLMN(s) 208.
Likewise, AN-2 202-1 supports connectivity to VPLMN-M 204-M as well as to

20 HPLMN 206 and EHPLMN(s) 208. On the other hand, AN-N 202-N has no
connectivity to the wide area PLMNs. Furthermore, in addition to being able to
discover the various PLMNs via a wireless AN, UE 102 is also operable to scan
the cellular bands to discover the PLMNS directly. Regardless of how the PLMNs
are discovered, at any rate, one or more of the VPLMNs and/or EHPLMNs may be

25 located outside the home country of the UE device 102.




Li kewi se, AN-2 202-1 supports connectivity to VPLNMM 204-M as well as to
20 HPLMN 206 and EHPLMN\(s) 208. On the other hand, AN-N 202-N has no
connectivity to the wide area PLNINs. Furthernore, in addition to being
able to discover the various PLNINs via a wireless AN, LIE 102 is al so
operable to scan the cellular bands to discover the PLNINs directly.
Regardl ess of how the PLMNs are discovered, at any rate, one or nore of
the VPLNMs and/or EHPLMNs may be 25 |¥cated outside the home country of
the UE device 102. 8 [0018] As is well known, each of the w de area
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Identification (NID) parameter. Irrespective of the cellular infrastructure, all cells
broadcast the macro level PLMN identifiers (i.e., network identity codes) such that
a wireless device (e.g., UE device 102) wishing to obtain service can identify the
wireless network as well as its geographic location.

15 [0019] Additionally, a subscriber is also given a unique identifier which can vary
depending on the underlying cellular infrastructure and may be constructed at least
in part from some of the parametrics that are used in constructing the network
identifiers. In GSM, for example, an International Mobile Subscriber Identity
(IMSI) parameter uniquely identifies the subscriber and is constructed as

200 [MCC]IMNC][MIN], where [MCC] identifies the country that the subscriber is
from (i.e., the subscriber’s home country/region), [MNC] identifies the PLMN
network, and [MIN] is the unique ID that identifies the mobile unit (i.e., the UE
wireless device) within the network. In some situations, a single country or
geographic region (e.g., North America) may have multiple country codes (i.c.,

25 MCCs) assigned to it, although the entire region is regulated by the same scanning

functionality requirements (i.e., a common set of scanning procedures).




identifiers. In GSM for exanple, an International Mbile Subscriber
ldentity (IMSI) paraneter uniquely identifies the subscriber and is
constructed as 20 [MCC|[MNC][M N], where [MCC] identifies the country that
the subscriber is from(i.e., the subscriber's hone country/region), [MC
identifies the PLMN network, and [MN is the unique ID that identifies
the nobile unit (i.e., the UE wreless device) within the network. In sone
situations, a single country or geogr%phic region (e.g., North America)
may have nultiple country codes (i.e., 25 MCC5) assigned to it, although
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otherwise) for the IMSI associated with the subscriber. Reference numerals 304,

306 and 308 refer to three exemplary networks, wherein networks 304 and 306

share the same [MCC], i.e., [ABC], and networks 304 and 308 share the same

[MNC] (i.e., [XYZ]). In one exemplary embodiment, the data structure 300A may

15 be stored as an clementary file (EF) structure on a Subscriber Identity Module

(SIM) card or Removable User Identity Module (RUIM) card operable with a

wireless UE device. In another embodiment, the data structure 300A could be
stored in a memory module integrated with the wireless UE device.

[0021] Reference numeral 300B refers to an enhanced database structure where

20  additional information may be provided for facilitating network selection. A

Master [MCC][MNC] column 320 identifies the [MCC] and [MNC] combinations

that match the IMSI’s [MCC)/[MNC] part (i.c., Master Home PLMN). A network

name column 322 identifies the master network by name. A home network

(EHPLMN) column 324 includes a list of home networks for each of the Master

25 [MCC][MNC] pairs. In one implementation, the [MCCJ[MNC] combinations

identifytng the home networks may be provided in a priority order. For example,




(SIM card or Renovable User Identity Module (RUM card operable with a

w rel ess UE device. In another enbodi nent, the data structure 300A coul d be
stored in a nenory nodule integrated with the wireless UE device. [0021]
Ref erence nuneral 300B refers to an enhanced dat abase structure where 20
additional information nmay be provided for facilitating network sel ection.
A Mster [MCC][MNC] columm 320 identifies the [ MCC] and [ MNC] conbi nati ons
that match the IMSl's [MCC]/[MNC] parti®(i.e., Master Honme PLMN). A network
name colum 322 identifies the master network by nanme. A honme network

(EHPLMN) col ymm 324, includes a |jst of hqne networ fO ch of the Master
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the honme network Iist 324, wherein the indiciuntmay conprise a unique io

i denti t y intbheomnt belumramayraiéaitie psonided ébreniqaelytidentiyingsacr PLMIC]sMECI pai r
. or the network nane associated therewith. [0022] Referring nowto FIG 3C,

" a data sift dbe rangoptvere lisel2d whggsimdghe riadigivon siayp comprise . WaiqWUs
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the network name associated therewith.

[0022] Referring now to FIG. 3C, a data structure 300C includes a mapping

relationship between various geographic entities 350 (i.e., individual countries and

supra-national geographic regions such as North America, the European Economic

15  Community, et cetera) and geographic region codes 352 associated therewith. In a

presently preferred exemplary embodiment, where a region/country has multiple

country codes assigned to it, they are stored in such a way that all of them are

associated with or otherwise mapped to the single geographic entity, which

‘typically operates under a common mobile communications regulatory regime. It

20  should be appreciated by one- skilled in the art that this arrangement allows the

wireless UE device to determine what country it is in when examining the country

code of a PLMN it is receiving service from. By way of example, there are seven

[MCC] values, 310 to 316, assigned to North America 354. Another exemplary

entity, a single country ABCD 356, may also be provided with multiple [MCC]

25 values, e.g., from 123 to 125. In another example, a geographic entity EFGH 358

is assigned only one [MCC], e.g., 510. As alluded to before, the data structure




supr a- nati onal -geographic regions such as North America, the European
Econom ¢ 15 Community, et cetera) and geographic regi on codes 352
associated therewith. In a presently preferred exenplary enbodi nent, where
a region/country has nultiple country codes assigned to it, they are
stored in such a way that all of themare associated with or otherw se
mapped to the single geographic entity, which typically operates under a
common nobi |l e comuni cations regul atorly regine. It 20 shoul d be appreci ated
by one skilled in the art that this arrangenent alloms the wreless UE

devi ce ter ne what country. it is in en exa he .cqunt code
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[ MCC] Vahé’ﬁ%e 310 to 316, assigned to North America 354. Another exenplary
entity, a single country A13CD 356, may al so be provided with nultiple
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'HPLMNES associated with a particular IMSI. Otherwise, the wireless UE device is
operable to perform network discovery procedures as currently specified.
[0024] FIG. 4 depicts a flowchart of an embodiment of a network selection method
wherein a foreign country may be involved. As illustrated, the wireless UE device
15 1is operable to scan in one or more frequency bands that it supports in a wideband
scanning procedure to discover all available PLMNs in a location area where the
device is disposed. Upon receiving a network identity code from a network node
(block 402), a determination is made whether the network is an equivalent home
network (e.g., EHPLMN) with respect to a subscriber identity associated with the
20 UE device (block 404). Preferably, this determination may be performed by
appropriate UE device logic for examining a stored list of MCCs such as described
in detail hereinabove. If the discovered network is not a home network or its
equivalent, the UE device may then proceed with applicable network procedures
in a conventional manner (block 412). On the other hand, if the discovered
25 network is an EHPLMN, a further determination is made whether the network is

found to be in the same country/geographic region as the region from which the -




operable to perform network di scovery procedures as currently specified.
[0024] FIG 4 depicts a flowhart of an enbodi nent of a network sel ection
met hod wherein a foreign country nmay be involved. As illustrated, the
wireless UE device 15 is operable to scan in one or nore frequency bands
that it supports in a w deband scanni ng procedure to discover all avail able
PLMNs in a |l ocation area where the device is disposed. Upon receiving a
network identity code froma network ndtle (block 402), a determination is
made whether the network is an equival ent hone network (e.g., EHPLMN) with
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be in a foreign geographic region, the UE device is operable to perform network scanning

C

in accordance with the scanning procedures specified for the foreign
country/region as identified in the received network identity code (block 414).
Where the scanning process for the foreig'n country does not result in the
15 cstablishment of a successful connection with the PLMN (block 416), the UE may
revert to the scanning procedures specified for its home country, even though it is
still located in a foreign country. Otherwise, it may continue with the foreign
PLMN in a conventional manner (block 418).
[0025] As a further variation, some of the PLMNs (whether home or foreign) may
20 be discovered by the UE via a suitable wireless AN scaﬁning process that is
effectuated in a frequency band compliant with a WLLAN standard selected from
the group consisting of: IEEE 802.11b standard, IEEE 802.11a standard, IEEE
802.11g standard, HiperLan standard, HiperLan II standard, Wi-Max standard,
OpenAir standard, and Bluetooth standard. By way of example, where the UE is
25 dual mode capable and when the UE finds a PLMN, it stores the network’s
identity (e.g., [MCC][MNC] combination) in memory or SIM or RUIM card




to geographic region that is different fromthe hone country of the IMI,
i.e., a foreign geographic region, the UE device is operable to perform
network scanning in accordance with the scanning procedures specified for
the foreign country/region as identified in the received network identity
code (block 414). \Were the scanning process for the foreign country does
not result in the 15 establishnment of a successful connection with the PLWN
(bl ock 416), the UE may revert to theldscanni ng procedures specified for
its hone country, even though it is still located in a foreign country.
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in addition to the SSID lists defined in the 3GPP specifications for WLAN access,
extra SSID/PLMN lists and associated filtering criteria can be stored so that the
UE 1s not only aware of the WLANS that support PLMN access, but a mechanism
is provided thereby to speed up- network selection as well as optimize/customize
15 the user experience. By way of iltustration, the following lists may be defined:

- Operator-controlled Preferred SSIDs for WLAN access;
- User-controlled SSIDs for WLAN access;
20 - Forbidden SSIDs for WLAN access;
- Operator-controlled Preferred PLMNs for WLAN access;
- User-controlled PLMNSs for WLAN access;

25
- Forbidden PLMNs for WLAN access;

wherein the priority of the SSID and PLMN is dictated by its position in the list.




1 PLMN, the UE authenticates with that M LAN using the Root Network Access
Identifier (NAI). Qtherwi se, the UE perforns network di scovery as specified
in to the 3GPP TS 23.234 and 3GPP TS 24. 234 specifications. As a further
variation, in addition to the SSID lists defined in the 3GPP
specifications for MLAN access, extra SSID/PLWN |ists and associ ated
filtering criteria can be stored so that the UE is not only aware of the
WLANs t hat support PLMN access, but a iechanism is provided thereby to
speed up network selection as well as optim ze/custom ze is the user

experien y. of illustratign, the followwng lists may be defined: -
per at or TM VIO oq depistse An cereauplay Pssaga Algve diagram n grfgreaneg oy Hi9 ed
SSIDs fo . 2.20, - For bi dde S f CESS.. -

Qper at or h&%@?&?ﬁé&??@r g%%VEPL V\%sg%g?%r%l %‘%ﬁ g@% egls%&}l?g%s gor -%E%arﬂc?%t! | ed
PLMNs f 0linfihbAbRCES Rssoéated FO6REAd@RaitdYNavEOThM 4iANR&GERSS Sophergi n the
priority of the SSID and PLMN is dictated by its positionin the list. 14
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met hodol og% set forth above. A network node 504 is operable to broadcast
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3 ' nformet inggwﬁyic{eg%ltyu?relfonnation, capability information, adjacent cell information,

10 among other types of information. In idle mode, UE 102 is operable to read the
broadcast information over the air interface 502 and determine applicable scanning
procedures (block 510) based upon the received country code and its correlation
with the stored database structures. Upon determining appropriate procedures in
accordance with dpplicable regulatory requirements, UE 102 is able to effectuate

15  registration 512 with the network node 504.

[0027] Those skilled in the art should recognize that although the network node
504 is exemplified as a PLMN node, if is within the scope of the present disclosure
to provide a WLAN node as the network node wherein appropriate scanning
selection procedures as well as regulatory compliance procedures may be
20  performed.
[0028] FIG. 6 depicts a block diagram of an embodiment of a UE wireless device
600 operable to perform network and scanning selection procedures set forth
according to the teachings of the present patent disclosure. It will be apparent to
those skilled in the art upon reference hereto that although an embodiment of UE

25 102 discussed above may comprise an arrangement similar to one shown in FIG.

6, there can be a number of variations and modifications, in hardware, software or




network identity information, capability information, adjacent cel

I nformation, to anong other types of information. In idle node, UE 102 is
operable to read the broadcast information over the air interface 502 and
determ ne applicable scanning procedures (block 510) based upon the
received country code and its correlation wth the stored database
structures. Upon determ ning appropriate procedures in accordance with
applicable regulatory requirenents, UB35102 is able to effectuate 15
registration 512 with the network node 504. [0027] Those skilled in the art

shoul d recogni ze that although the network node, 504 is exenplified as a
PLMN nod BIare.s with Hespaotetes éB%eV@fOQSh@l?ﬁ‘ﬁ%serﬂep&ﬁt% om%%{ypr&\?i de a
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- mcroprocessor 602 providing for the overall control of UE 600 is operably
" coupl ed tl&/Bx medidernmyciacivgs airsissociptedopmpiingnts suchugeme or more local
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converters, processing modules such as digital signal processors (DSPs), local
memory, etc. As will be apparent to those skilled in the field of communications,
the particular design of the communication subsystem 604 may be dependent upon
the .communications networks with which the UE device is intended to operate. In

15 one embodiment, the communication subsystem 604 is operable with both voice
and data communications.
[0029] Microprocessor 602 also interfaces with further device subsystems such as
auxiliary input/output (I1/0) 618, serial port 620, display 622, keyboard 624,
speaker 626, microphone 628, random access memory (RAM) 630, a short-range

20 communications subsystem 632, and any other device subsystems generally
labeled as reference numeral 633. To control access, a SIM/RUIM interface 634
is also provided in communication with the microprocessor 602. In one
implementation, SIM/RUIM interface 634 is operable with a SIM/RUIM card
having a number of key configurations 644 and other information 646 such as

25 identification and subscriber-related data as well as one or more SSID/PLMN lists

and filters described in detail hereinabove.




bands. By way of exanple, a wide area wreless Tx/Rx nodule 606 and a
wireless AN Tx/Rx nodule 608 are illustrated. Al though not particularly
shown, each Tx/Rx nodul e may include other associated conponents such as
one or nore |local 10 oscillator (LO nodul es, RF swi tches, RF bandpass
filters, AID and D) A converters, processing nodul es such as digital signal
processors (DSPs), local nenory, etc. As will be apparent to those skilled
in the field of comunications, the pgarticular design of the conmunication
subsystem 604 nay be dependent upon the comrunications networks wi th which

t he UE dey] is intended to_ operate. In 15 one enbodinent, the . .
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. non-vol atile storage) such as Flash nenory 635. In one inplenmentation,
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the SSID/PLMN lists, country/geographic codes, selection/scanning filters,
capability indicators, et cetera, also described in detail hereinabove.
[0031] It is believed that the operation and construction of the embodiments of the
préesent patent application will be apparent from the Detailed Description set forth
15 above. While the exemplary embodiments shown and described may have been
characterized as being preferred, it should be readily understood that various
changes and modifications could be made therein without departing from the

scope of the present invention as set forth in the following claims.




5 as device state 637, address book 639, other personal information manager
(PIM data 641, and other data storage areas generally | abel ed as

ref erence nuneral 643. Additionally, appropriate network di scovery and
scanning selection logic 640 may be provided as part of the persistent
storage for executing the various scanning selection procedures,

correl ation techni ques, and rel ated nechanisns set forth in to the
precedi ng sections. Associated therewith is a storage nodul e 638 for
storing the SSIDPLMN |ists, country/geographic codes, selection/scanning
filters, <capability indicators, et cetera, also described in detai

her ei nabove. [0031] It is believed that the operation and construction of

t he enbodypeAt ST ANGEIPI@Sent patent application will be apparent from
the Detailed Description set forth is above. Wile the exenplary

enbodi nents shown and descri bed may have been characterized as being
preferred, it should be readily understood that various changes and
nodi fi cati ons leoul d\Betwerliesselassivaimethiod hounpdsipgrti ng from the scope of

the present invention et forth i.n the | | owi n aing. 17 WHAT IS
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a usel; eqiR JE) Y :L%a) 1 tion area, a 5 network

i dent isty code frdg{r%] Cn(g%v%(?'ﬁéno eoffggﬂ%k%ﬂe:@érm' ning (404) if a network
identified by desdrehiniig\@oK) iiflaridtiiric fdttiffed By sEdUIStRLED D coaé or k

Wi th respect to a subscriber identity associated wth said UE device

(102) ; r espepEvalent homai etwotle mithniasgedt4iodd sulperiber demgity 468)ciated writtk
yscanning _t y,said l(E device (102) in accordance w th scanni ng procedures
“speci fi ed® evignd 0dunt ry associated with said subscriber identity if a

geogr aphi ¢ Coq@sﬁﬂ{sf\;eofb said determining (404), performing (408) network scanning
10 by said UE device (102) in accordance with scanning procedures specified for a
home country associated with said subscriber identity if a geographic code portion
associated with said equivalent home network identifies a geographic area in said

home country associated with said subscriber identity; and
otherwise, performing (414) network scanning by said UE device (102) in
15 accordance with scanning procedures specified for a foreign geographic region

identified in said network identity code.

2. The network selection method as recited in claim 1, wherein said

network identity code identifies a network that comprises a Public Land Mobile

20 Network (PLMN) selected from the group consisting of a General Packet Radio
Service (GPRS) network, an Enhanced Data Rates for Global System for Mobile
Communications (GSM) Evolution (EDGE) network, a 3™ Generation Partnership
Project (3GPP)-compliant network, an Integrated Digital Enhanced Network
(IDEN), a Code Division Multiple Access (CDMA) network, a Universal Mobile




associated wth said equival ent hone network identifies a geographic area
in said honme country associated with said subscriber identity; and

ot herwi se, performng (414) network scanning by said UE device (102) in 1s
accordance wi th scanning procedures specified for a foreign geographic
region identified in said network identity eode. 2. The network sel ection
nmethod as recited in claiml, wherein said network identity code
identifies a network that conprises a Bublic Land Mbile 20 Network (PLM)
selected fromthe group consisting of a General Packet Radio Service

(GPRS) n &mir@g hanced, Dat s for G obal System.for. ile

Conmuni cgwlgés f\‘/")%%@{}%ﬁisf%ﬂ DRAPRERKand, & m@%ﬁ%’rvﬁl?mgﬂﬂlﬁer ship
Proj ect (8RB} (TPNRA) ABkwdgt Work, an Integrated Digital Enhanced Network
(IDEN), a Code Division Miultiple Access (CDVA) network, a Universal Mobile
18 Tel econmmuni cations System (UNITS) network, and a Tinme Division Miultiple
Access (TDVA) network. 3. The network selection nethod as recited in claim
1, wherein sait 5 Hes webkorkgsalestion swtleod asperisek im cdainbil patliceinosaid

Mobi | e Countr d and .a Mbbi | e. Net wor e (MO, i d

depengi nd R Oé%gge@&ﬁ?/‘% BURPTET @ B’F’mg’é‘?adlqli‘e‘i’éf\% %%%gy@@ﬁ’d&.(%@
network sgi j Rogk i gl - Al hal Q. 3,
further coﬁﬁ%@ﬂlgﬁgeterkﬁ%qeﬁgw}\g%@&ﬁ sa(lﬁrgég%@ﬁ%% eggl(-:ag)ggérggscaégrelcified
for sai d éfoaed getwagkagdaphid. regi on are not successful in establishing

connectivity between said UE device (102) and said network node (504); and
_if so, performng (408) network scanning by said UE device (102) in

4, The network selection method as recited in claim 1, claim 2 or claim
10 3, further comprising:
determining (416) if said scanning procedures specified for said foreign
geographic region are not successful in establishing connectivity between said UE
device (102) and said network node (504); and
if so, performing (408) network scamning by said UE device (102) in

15 accordance with said scanning procedures specified for said home country.

5. The network selection method as recited in claim 1, wherein said
subscriber identity comprises an International Mobile Subscriber Identity (IMSI)
parameter.

20
| 6. The network selection method as recited in claim 1, claim 2, claim 3,
claim 4 or claim 35, wherein said receiving by said UE device (102) is effectuated

when said UE device is in idle mode (102).

25 7. A user equipment (UE) device (600), comprising:




15 accordance with said scanning procedures specified for said hone
country. 5. The network selection nmethod as recited in claiml1, wherein
said subscriber identity conprises an International Mobile Subscriber
ldentity (IMSI) paraneter. 20 6. The network sel ection nethod as recited
inclaiml, claim2, claim3, <claim4 or claimb5, wherein said receiving
by said UE device (102) is effectuated when said UE device is in idle node
(102). 25 7. A user equi pnment (UE) devi%ce (600), conprising: 19 a

comuni cation subsystem (604) including a transceiver nmodule (606)

operabl e for receivin net i ity gode froma network o 504) of
2 ubl ¢ Land NOBIEECROMDYPERRTOPD ndi5tine: & dramveatyen mobile (GRAL o

- (640) o en e

(640) opepahiife 18 ARERARL Menblvdiik NEEHEHK bl Monh 12 fleor o%engfo of a

identity e 1S an eqU| respec S a subscry ber

i dent i t y PadSiodiandadonilé Nes@bek (I, 10BW) ing 1088 af@ans, operable responsi ve
to said determning, for performng (408) network scanning in accordance
wi th scanning apkxgtuemmhée £p¢@) bpembiomto aetmine ¢bametyoes sdentdietibyia h sai d

subscri ber iden geogr aphi c code portion 1Q associated with said
equi val erﬁ’Ft‘ﬁ%‘ﬁFe‘dlﬁB%{ frﬁaq St pqyigalegt gemjr ogk ayitthrospeatdoe sussEbebunt ry

associ at e;&leﬁzﬂ Iﬂss%% a%cf’d}?ﬁl au??%\ii?em 'ééa%% and means for performng (414)

net wor k scannf ng I'n accor danc ng procedures speC|f|ed for a
forei gn geogr apding, TopeiMile i Redsivedol §hlaau&eﬁﬁwﬁ%k for %C(ﬁeﬁ%lf
sai d geographi c code portion associated with sai d equival ent

net wor k aebzorkoscandarg irf yceordengr syth scaamésg ipnosginceshepeeifiad fivr ¥ .home

country associated with said subscriber identity if a geographic code portion

10 associated with said equivalent home network identifics a geographic area in said
home country associated with said subscriber identity; and ”

means for performing (414) network scanning in accordance with scanning

procedures specified for a foreign geographic region identified in said network

identity code, if said geographic code portion associated with said equivalent

15 home network does not identify a geographic area in said home country.

8. The UE device (600) as recited in claim 7, wherein said network
identity code identifies a network that comprises a Public Land Mobile Network
(PLMN) selected from the group consisting of a General Packet Radio Service

20 (GPRS) network, an Enhanced Data Rates for Global System for Mobile
Communications (GSM) Evolution (EDGE) network, a 3™ Generation Partnership
Project (3GPP)-compliant network, an Integrated Digital Enhanced Network
(IDEN), a Code Division Multiple Access (CDMA) network, a Universal Mobile
Telecommunications System (UMTS) network, and a Time Division Multiple

25 Access (TDMA) network.




8. The UE device (600) as recited in claim7, wherein said network

identity code identifies a network that conprises a Public Land Mobile
Network (PLMN) selected fromthe group consisting of a General Packet

Radi o Service 20 (GPRS) network, an Enhanced Data Rates for d obal System
for Mobile Comunications (GSM Evolution (EDGE) network, a 3 d Generation
Partnership Project (3GPP)-conpliant network, an Integrated Digital
Enhanced Network (IDEN), a Code DivigPon Miultiple Access (CDVA) network, a
Uni versal Mobile Tel econmuni cations System (UMIS) network, and a Tine

Division Multiple 5 cess (TDVA) network. 20 9. The, UE device as recited
inclaim?7, wherei Eﬁgéﬁg q?&%@ﬁ(rqcétéatmmal%8d(¥"1¥?6%ﬁrﬁa§g§c‘¥(8krf§?%i on of
a Mobile . ) i4l- r sai d.-

dependi n%@ﬁ%@é&%ﬁi%ﬁéﬁﬁ?@ r??om%‘%lge qggﬁéﬁgl (g%%glg/[éﬁ M;I%% a %Oé&%gc

devi ce (SRByofks Codtel ONEY) Sidi MGG &ég»%hﬂin% ®h EbddrApRic 1JcHAbASHE said
conprising: neans for determning (416) if "said scanni ng procedures

speci fi etbchbon asdad f or ei gn geographi c regi on are not successful in

establishing connectivity between 10 said UE device (600) and said network
node {504) ; and neans, operable responsive to said determining, for

reverting to r f o 408 rk _scamnni ng b aid. UE, device (600) in
accordance w th sa?‘E]e[ﬁgnﬁ?Wﬁg @ﬁhw@aﬁ%ge@d@c&ﬂ%d £ Gt §§cprh5'ﬁﬂnc§unt ry.
15 11. ThetHde cBfMrikfnd:600) as recited in claim7, wherein said subscriber

identity conprisés an International Mobile Subscriber ldentity (INMSI)
par anet er . means for determining (416) if said scanning procedures specified for said

foreign geographic region are not successful in establishing connectivity between

10 said UE device (600) and said network node (504) ; and
means, operable responsive to said determining, for reverting to performing
(408) network scanning by said UE device (600) in accordance with said scanning

procedures specified for said home country.

15 11.  The UE device (600) as recited in claim 7, wherein said subscriber

identity comprises an International Mobile Subscriber Identity (IMSI) parameter.

12, 'The UE device (600) as recited in claim 7, claim 8, claim 9, claim 10
or claim 11, wherein said transceiver module {606) is operable for receiving said

20 network identity code when said UE device (600) is in idle mode.

13.  The UE device (600) as recited in claim 12, wherein said
communication subsystem (604) further comprises a transceiver module (608)
operable for scanning in a frequency band compliant with a wireless access

25 network scanning process, and further wherein said network ideatity code

identifies a network that comprises a wireless access network operable with a




12. The UE device (600) as recited in claim7, claim8, claim9, claim10
or claim1l, wherein said transceiver nodule (606) is operable for
receiving said 20 network identity code when said UE device (600) is in
idle node. 13. The UE device (600) as recited in claim12, wherein said
comuni cati on subsystem (604) further conprises a transceiver nodul e (608)
operable for scanning in a frequency band conpliant with a wirel ess access
"~ 25 network scanning process, and furtRér wherein said network identity code
identifies a network that conprises a wireless access network operable with

a 21 Wreless Lacal  Area Networ standard sel ected fromthe group
consi stiﬁ%}f £SS | 1862%2%651’%&&%@%E@ gr |S§?%C1t%ﬂf1dfgi9’a{ thergraag2. 119
standard I . d 1 I rd, W\ X 1 OpeNnAI r
sy anar CeofhFG 39, SHOR 30408 GEhR. or A bl AT Sh
standard, HiperLan standard, HiperLan II standard, Wi-Max standard, OpenAir

standard, and Bluetooth standard.




