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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 country. to BACKGROUND [ 0002] Wrel ess

t el ephony standards such as the 3d Generation Partnership Project (3GPP)
specifications have defined two sets of network scanning functionality for
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10 BACKGROUND
[0002] Wircless telephony standards such as the 3™ Generation Partnership Project
(3GPP) specifications have defined two 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 wircless 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 subscriber identifty. Otherw se, network scanning

is perforned by the UE device in accordance wi th scanni ng procedures
graphic region identified in the network

specified _for foreign .ge ¢ ) ) )
i dentity cB‘a‘&OfFo'éigaﬁlhgﬁ fg’nglea%wrk Cothyeofdeds iag ajudvalentehomii metwork
opor abi ot S RBHE G A¥erh . R e e Th SRR ortk ShodaWork a
Publ i c LanstaMaitid & &) i reai i.C [

oper abl e toadet egr m %%tﬂié\?ﬁgd %th{\%gr Eicgzgﬁctel “?ggédéggha& ﬁgp\/\%?{ﬁﬁgéﬁl@g@lg%de
is an equiymiceiied home hoatevariotri dRotRSREGH heRubsERE iB&itity] dddy/that
associated with the UE device; a nodul e, _oger abl e responsive to the 15

det er (rjn5n| nge g‘iﬂ‘gr_ﬁl@gﬁf&qﬁiﬁd@;ﬁéﬂv@ﬁ lhets@@mr g:opniramd}e?ﬁﬂmeft h‘IW alrjge@g_&t)phmg
procedur es ifi or a _hong country_ associated with the subscriber

i dentity iafrggqﬁéé%gp%‘?@“@&’d& Htﬁ%lf%ﬁéégfs nEte d Qv isg ncsyork aaming one
net wor k i ' eq. .l country associ at ed.w th
he subscr hr by IROGIERE Redh TReb RIS RESHARIP oo GERPE S gl | o

accor dancdowiatfragapebagphioegion Ren?@iednahé nedy f&ri?ﬁnthgﬂc%ide.n geogr aphi ¢

region identified in the network identity code, i e geographi c code

portion ad888#kbineenansnect, e Ukgdeviat entlisebored nehishrdongoass notomndanitation a

geogrgphic_area in.the hone country. [0005] In a further aspect, a network
sel eCtaI|80n SH@?WS m; 4 Pé'@igoée&raﬂﬁ?%ﬁer daﬁglﬂlieseﬁerablé’cépx/irﬁg@lvmg @ WEtwek ce

L0, Locasaen e s AL IREE 4 ARG LR NSTENRR R B 6EG i o
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 selection 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
subscri ber identity; and otherw se, perfarm ng network scanning by the UE
device in accordance with scanning procedures specified for a foreign
geographic region identified in the network identity code. BRIEF
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BRIEF DESCRIPTION OF THE DRAWINGS

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. I 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 wireless UL 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 s [0013] A system and net hod of the present
patent disclosure will now be described wth reference to various exanples
of how the enbodi nents can best be nmade and used. Like reference nunerals
are used throughout the description and several views of the drawings to
indicate |ike or corresponding parts, wherein the various elenents are not
necessarily drawn to scale. Referring now to the draw ngs, and io nore
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illustration, the network environnment 100 is conprised of two br

cat egdPi ednee patnulariydoilIGT. 1, depicted therein is an exemplary generalized network
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
appliance 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 100 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 capabl e 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-swi tched data services. Depending on the coverage area(s) and

whet her the user is roam ng, WACN space $ 104 can include a nunber of hone
networks 110 (i.e., home PLMNs or HPLMNs, or equivalent HPLMNs or

EHPLM\s), visjted networks (i.e., VPLM\s) 112, each with appropriate
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network (AN) space 106 that is connected to the WACN space 104. In one
10 ° provides a packet radio access for mobile devices using the cellular infrastructure
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 Bvolution (EDGE) network, an Integrated Digital Enhanced Network (IDEN), a
Code Division Multiple Access (CDMA) network, a Time Division Muitiple
Access (TDMA) 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 enentation, 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 spaotis,” and can be inplenented using a
vari ety of standards, e.g., |EEE 802.1 |b, |EEE 802.1 la, |EEE 802.11qg,

H perLan and Hi perLan Il standards, W-Max 5 standard, OpenAir standard,
and t he Bl lnéemot FPretoant 4IR)-bdsed Idtwbrk. oW Lexil oglirardmeritntieof peivide kRdmeen
t he WACN and AN spaces may be effectuated in accordance with certain
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10 Likewise, 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] 1t should further be realized that any portion of the network environment
100, cither 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 arc defined for 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 [00 %71 To formalize the teachings of
the present disclosure, reference is nowtaken to FIG 2 wherein an

exenpl ary enbodi rent of a network environnent 200 is shown that is a nore
concret e sk Tor farpalige tlee tdachingsrditho pkeseny dischosent, réfi@endd fsustw atked i n
FIG 1. As_ d ctzed wireless UE device 102 is gperably disposed for 5
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and PLMN operators. By way of illustration, AN-1 202-1 sSupports
connectd viligr CE‘EOWWOMIZD@I & oprRbImi® previde andesEHBLOMY &) 268 PLMN's once

discovered by the UE device. As illustrated, a wireless AN may support
connectivity to one or more PLMNSs, 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 cellulfar 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 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. Furthernore, in addition to being able
to discover the various PLM\s via a wireless AN, UE 102 is al so operable
to scan the cellular bands to discover the PLM\s directly. Regardl ess of
how the PLMNs are discovered, at any rate, one or nore of the VPLMNs
and/ or EHPLMNs may be 25 located outsidé the home country of the UE device
102. 8 [0018] As is well known, each of the wi de area cellular PLM\s may

be arranged as a nunber of cells, with each cell having sectors (e.g.,
typical |y H8}As%s- welykaewns saeloof the widaswes tellilon PLNSy may beldrjangedch
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infrastructure_and nmay be constructed at least in part fromsone of the
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Identification (NID) parameter. Irtespective 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

20 [MCC][MNC][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.e.,

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 geographic region (e.g., North Anerica)
may have nultiple country codes (i.e., 25 MCCs) assigned to it, although
the entire reaion is regulated by the same scanning functionality
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exenpl ary iment, the data structure 300A may 15 be stored as an
el enedfar i%&&l\éﬁé} SembiRgiensormay Sidestify ber setdefit BHPIMGNG eforeign or

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 sharec the same
[MNC] (i.e., [XYZ]). In one exemplary embodiment, the data structure 300A may
15 be stored as an elementary 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 IMST’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 [MCC][MNC] combinations

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



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

wi 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 IMSI's [MCC]/[ MNC] part (ig.e., Master Home PLMN). A network
name colum 322 identifies the master network by nanme. A honme network
(EFIPLMN) colum 324 includes a |ist of home networks for each of the
Master 25 §positiodaiChripaity snayl he amplémpitedeniatinom [MECMD] Mdalbination
conbi nati ons |dent|fy| g{ t he hone networks may be provided in a priority
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bet ween vari ous geogr aphic entities 350 (i.e., 1ndivid untries and
10 identity name that can include some reference to the Master [MCC][MNC] pair or

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



supra-nati onal geographic regions such as North America, the European
Econom c Is Coonmunity, 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 mnobi | e conmmuni cations regulatory megine. It 20 shoul d be appreci ated
by one skilled in the art that this arrangement allows the wreless UE
device to determne what country it is in when exam ning the country code
of a PLMN $0¢ smayebepravidged es patefia dovagBynedyledfitegaeplveih theewiese Utven
[ MCC] valu S 310 to 316, assigned to North America 354. Another exenplary
entity, a 47ffe country ABCD 356, may al so be provi ded with multiple [MC]
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[ MCC] [ MNClprprided with sforédaotidietwiobie I@tsoihelﬂs IBEM&Q%Q%S[‘M@@][NM ;&ﬁrsused
to find the List of HPLMNs associated with a particular IMI. O herw
t he wilPel &sthgelMél, the stored PLMN database may then be used to find the list of
HPLMNs 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 is 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 may 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 nodéd? (block 402), a determination is
made whether the network is an equival ent hone network (e.g., EHPLMN) with
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found to bforelprBgeographic 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).
Where the scanning process for the foreign country does not result in the
15 establishment of a successful connection with the PLMN (block 416), the UE may
revert to the scanning procedures specified for its home couniry, even though it is
still located in a foreign country. Otherwise, it may continue with the foreign
PLMN in a conventional manner (block 4 18).
[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 scahning process that is
effectuated in a frequency band compliant with a WLAN 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., [MCCJIMNC] combination) in memory or SIM or RUIM card



ro geographic region that is different fromthe honme country of the | NS,
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 PLW
(bl ock 416), the UE nay revert to the sdanning procedures specified for
its home country, even though it is still located in a foreign country.

O herw se, |t rr%% con glue with the foreign_ PLMN in a conventional manner
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in addition to the SSID lists defined in the 3GPP specifications for WL AN access,

extra SSID/PLMN lists and associated filtering criteria can be stored so that the

UE is not only aware of the WLANSs 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 illustration, 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 PLMNs 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.



| -1PLMN, the UE authenticates with that W.AN using the Root Network Access
Identifier (NAI). OQtherw se, the UE perforns network di scovery as specified
into 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 WLAN access, extra SSID/PLMN |ists and associ at ed
filtering criteria can be stored so that the UE is not only aware of the
WLANs that support PLMN access, but a meldhanism is provided thereby to
speed up network selection as well as optim ze/ custom ze 15 the user
illustration, the following |lists may be defined: -
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network identity information, 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 applicable 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, it 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
information, 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, UB 132 is able to effectuate 15
registration 512 with the network node 504. [0027] Those skilled in the art
shoul d recqgni ze that although the network node 504 is exenplified as a
PLMN node, firmwasewivtifli rresprststiopbeotartites pneddns diipictedsur&ccdrdimpylpyithe a
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m croprocessor 602 providing for the overa 'S’ operably

coupl ed t AR moduienneptincnds oty skeroifRd cohighehREUHES one or more local
transmtter/receiver (transceiver) functionality for effectuating
mul t i -lRod@sediatemi(Ea onedwear RE pwitehdst yRBf bandpass filters, A/D and D/A

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 (I/O) 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 io oscillator (LO nodul es, RF switches, RF bandpass
filters, A/D 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 conmunications, the pariicul ar design of the conmuni cation
subsystem 604 nay be dependent upon the comrunications networks wi th which
the UE devjce is intended to operate. In 15 one enbodi nent, the

comuni cat [ES0 Opsiatingnsssbumise ¢ abil othgnt porimlisofiovare mante ambwdied in

comruni catj ons.. .[00291 M crqprocessor 602 .also i nterfaces._ wth further
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is operable with a SIMRU Mcard having a nunber of key configurations 644
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area for cgrrput er .I?rograms 636 as wel| as data storage regions such
10 the preceding sections. Associated therewith is a storage module 638 for storing
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
present 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.



s 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 nunmeral 643. Additionally, appropriate network discovery and
scanning selection logic 640 may be provided as part of the persistent
storage for executing the various scanning selection procedures,
correlation techni ques, and rel ated nechanisns set forth in io 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 enbodi nents of the present patent application will be apparent from
the Detailed Description set forth is above. Wile the exenplary

enbodi nent s shipw angi dgssrplaed nay have been characterized as being
preferred, it should be readily understood that various changes and

nodi fications could be made therein without departing fromthe scope of
the present invention as set forth in the followng clains. 17 WHAT |S
CLAIMED IS: 1. A Wirel 8s¥1a¢sRor& ek etlscsionndehuy i 4 U§de fTEGMBHEME)( UE)

devi ce (102) dwggtde(%}]%!a%c%ﬁ%%m?’?%%f %H\?%r krecei ving (402) a network

identity code; ni ng a ne identified by said network
identity code is r@j@iv@@%tM)%menk}@fmid@ﬁﬁmd@ewth respect to a subscriber

identity associated wt said UE device (102); responsive to said
det er ni ni ng (404) detganiming (MY if 408t wanetdratifizd lpesajd ahivorkcigetinsewls &t ed
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said UE device (102);
responsive to said determining (404), determining (406) whether a
geographic code associated with said equivalent home network is associated with
the same geographic region as a home network associated with said subscriber
identity;
responsive to determining (406) that said equivalent homenetwork is
associated with the same geographic region as the home network, then performing
(408) network scanning in accordance with scanning procedures specified for a
home geographic region associated with said subscriber identity; and
otherwise, performing (414) network scanning in 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 identifics a network that comprises a Public Land Mobile
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



identity; responsive to determining (406) that said equival ent honmenetwork
is associated with the same geographic region as the home network, then
perform ng (408) network scanning in accordance wi th scanning procedures
specified for a hone geographic region associated with said subscri ber
identity; and otherw se, perform ng (414) network scanning in accordance
with scanning procedures specified for a foreign geographic region
identified in said network identity code. 2. The network sel ection nethod
as recited in claiml1, wherein said network identity code identifies a
network that conprises a Public Land Mobile Network (PLMN) sel ected from
the group consisting of a General Packeti1Radio Service (GPRS) networ k, an

Evo ut s on ( EnBrehanelPy o f g e b Blkertied SR E R b G a{&?’“&k
(3GPP) - conpl i(amENNE; WRHK ,Dﬁﬂslérm\ﬁﬂh?k‘aﬂc&sg'(C@Mﬁ'ﬂ%H@Sﬁ 'é!eui@f%{‘sal MY -

Code Division Miltiple Access network, a Universal
Tel ecomuni cateiamm@ymtﬁml(smﬁ@mne[ﬂm&) nandria ddrea s II:amstI Muitiple

Access ( TDVA net\;@ﬁwﬁg The network selection nethod as recited in claim
1, wherein sﬁicﬁess YK NeG¥AtS t y code conprises a conbination of a Mobile
Country Code (MCC) and a Mobile Network Code (MNC). 4. The network
selection nethod as recited in claiml1, claim2 or claim 3, further

conprising: deterBini nGh¢ 4k6)otlf selatebrs eamidgs PEQRRAY eRimPECKhbReh ko
said foreign geographic region fail to establish connectivi ty with a
net wor k noden?wg identity code comprises a combination of a Mobile Country Code (MCC)

and a Mobile Network Code (MNQC).

4, The network selection method as recited in claim I, ¢laim 2 or ¢claim
3, further comprising:

determining (416) if said scanning procedures specified for said foreign
geographic region fail to establish connectivity with a network node (504)
providing said network identity code; and

if so, performing (408) network scanning in accordance with said scanning

procedures specified for said home geographic region.

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

parameter,

6. The network selection method as recited in claim 1, claim 2, claim 3,
claim 4 or claim 5, wherein receiving said network identity code includes;

receiving said network identity code while said UE device is in idle mode
(102).



providing said network identity code; and if so, perform ng (408) network
scanning in accordance with said scanning procedures specified for said
hone geographic region. 5. The network selection nmethod as recited in claim
1, wherein said subscriber identity conprises an International Mbile
Subscri ber ldentity (IMSI) paraneter. 6. The network sel ection nethod as
recited in claiml, claim2, claim3, <claim4 or claim5, wherein
receiving said network identity code includes; receiving said network
identity code while said UE device is in idle node (102). 19 7. A user
equi pnent (UE) device (600) for wireless network, conprising: a

communi cati on subsystem (604) including & transceiver nodul e (606)

operabl e for receivinga wor ki dent ity cqQde; a i ¢._nodul 64 .
operable to deterZine i %ﬁ%2?§%PE%Pen€¥?igﬁ“89 gkﬁﬁe %brW“F%@%t?%&m%%ﬁe
i's an equi vakempriRpige network with respect to a subscriber identity
associated with said UE device (600), and if so, said |ogic nodule (640)
further detern ni Agconhstthsatian gabgysaphi ©0dpdecladsgeh atadceitih ngaiute (606)
equi val ent honeggf work.i.s associated with the same geographic region as a

home net wor k PEESECIOAT € iP e R EAY & ’1§S_§tétryi%)élf35 i dentity; means, operable
R T T L
perfornm ng (Ae®jorketdowitk codanden@quivabme bodansawark RvigCaRPpENdo pr adedibas
spect T f,’d Ol MSsodfarcl Ahh said T Gevioe 7000) and if o, e logic module (540)
further determining whether a geographic code associated with said equivalent
home network is associated with the same geographic region as a home network
associated with said subscriber identity,
means, operable responsive to said determining that said equivalent home
network is associated with the same geographic region as the home network, for
performing (408) network scanning in accordance with scanning procedures
specified for a home geographic region 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 associated with said equivalent home

network does not identify the home geographic region associated with said

subscriber identity.

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
(GPRS) network, an Enhanced Data Rates for Global System for Mobile

Communications (GSM) Evolution (EDGE) network, a 3™ Generation Partnership



and neans for performng (414) network scanning in accordance with scanni ng
procedures specified for a foreign geographic region identified in said
network identity code, if said geographic code associated with said

equi val ent hone network does not identify the home geographic region
associated wth said subscriber identity. 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) sel ected from
the group consisting of a General Packet Radio Service (GPRS) network, an
Enhanced Data Rates for G obal Systemfor Mbile Comunications (GSM

Evol ution (EDGE) network, a 3" Generati o0 Partnership 20 Project

(3GPP) - conpl i : : egrated Digjtal Enhanc Wor | DEN) ,
Code Di vi si orﬁ%lcpﬁ?p?ﬁl’ccge sﬂa?t:ﬂ%l&‘jvgﬁ‘ét%riéego{a@ﬁi %@ﬂl Eeﬂ/h%‘?ﬁeg Nel5HY
Tel econmuni cqtDBNS, aSl}b&i@r[Di(vMYJ@M&lﬁbY@A%ees@"(@[ﬁwﬂgrl’_%t%l\k', & ORI NBbSile
Access (TDMA) network. 9. The UE device as recited in claim7, wherein said
net wor k i denthiclgcongouicaionpr Psgsma (@bl )naetivankofind Wobinhe Dovisir Wiage:
(MCC) and a bile [g&t rk Cogde (MNC). 10. The UE device (600) as recited
inclaim7, e ’gﬁ}ﬁtw  further conprising: means for deternining
(416) if said scanning procedures specified for said foreign geographic
region fail to establish connectivity with a network node (504) providing
said network idenbity ThddJE aRdicgranscitepét aklig 7.eshabhl ¥ad trens&ikdidentity
determning (416), for reverting. to )

code ‘comprises a combination of a Mobile Country Code (MCC) and a Mobile

Network Code (MNC).

10.  The UE device (600) as recited in claim 7, claim 8§ or claim 9,
further comprising:

means for determining (416) if said scanning procedures specified for said
foreign geographic region fail to establish connectivity with a network node (504)
providing said network identity code; and

means, operable responsive to said determining (416), for reverting to
performing (408) network scanning in accordance with said scanning procedures

specified for said home geographic region.

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

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



perform ng (408) network scanning in accordance with said scanning
procedures specified for said honme geographic region. 11. The UE device
(600) as recited in claim?7, wherein said subscriber identity conprises an
I nternational Mobile Subscriber Identity (IMSI) paraneter. 12. The UE
device (600) as recited in claim7, claim8, claim9, claim10 or claim11,
wherein said transceiver nodule (606) is operable for receiving said
network identity code when said UE device (600) is in idle node. 21 13.
The UE device (600) as recited in claim 12, wherein said comrunication
subsystem (604) further conprises a transceiver nodule (608) operable for
scanning in a frequency band conpliant wBth a wi rel ess access network
scanni ng process, ;and rth i id net k.identity,code . .
identifies a netm&?k tﬁﬁ? é@%p&?@é% QxaﬁrgTegﬁﬁgicgkéﬁﬁ%&m%%k‘%‘%?&bﬁgnhjth
a Wreless loaahuftatNetMRktent S\E fgiRRdasp s §dses tiethsb &0 HiRiuds QUes)
consisting of, |EEE 802.11b standard, |EEE 802. 11a standard, |EEE 802. Ilg
standard, Hi peetadie domsdanming Hnperirequanty shamldaomplivit- Mhsh st amcesd, acCpsnAl r
st andard, an%. Iu%tooth.standard.

etwork scanning process, and further wherein said network identity code
identifies a network that comprises a wireless access network operable with a
Wireless Local Arca Network (WLAN) 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.



