1 NETWORK SELECTI ON SCHEME USI NG A ROAM NG BRCKER ( RB) CROSS- REFERENCE TO
RELATED APPLI CATI ON(S) [0001] This application discloses subject nmatter
related to the subject matter disclosed in the follow ng comonly owned
co-pending U.S. patent application(s): "SYSTEM AND METHOD FOR PROVI DI NG
NETWORK  ADVERTI SEMENT | NFORMATI ON VI A A NETWORK ADVERTI SEMENT BROKER
(NAB)," filed even date herewith, in the nane(s) of: Adrian Buckley, Paul
Carpenter, N cholas P. Al fano, and Andrew Al len (Attorney Docket No.

1400- 1036US); each of which is hereby incorporated by reference in their
entirety. FIELD OF THE DI SCLOSURE [ 0002] The present patent disclosure
generally relates to communi cati on networks. More particularly, and not by
way of any limtation, the present patent application is directed to a
network sel ection scheme using a brokerijng entity such as a roam ng broker
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device wishing to obtain service can identify the wireless network. In a
typical inplenmentation, a single broadcast identifier is provided.
However, where the constituent radi o access network (RAN), core network
(CN) and service network (SN) are segnented and individually identified,
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sel ection schene is provided for operation in a network
[0001] This application discloses subject matter related to the subject matter
disclosed in the following commonly owned co-pending U.S. patent
application(s): “SYSTEM AND METHOD FOR PROVIDING NETWORK
ADVERTISEMENT INFORMATION VIA A NETWORK ADVERTISEMENT
BROKER (NAB),” filed even date herewith, in the name(s) of: Adrian Buckley,
Paul Carpenter, Nicholas P. Alfano, and Andrew Allen (Attorney Docket No.

1400-1036US); each of which is hereby incorporated by reference in their entirety.

FIELD OF THE DISCLOSURE

[0002] The present patent disclosure generally relates to communication networks.
More particularly, and not by way of any limitation, the present patent application
is directed to a network selection scheme using a brokering entity such as a

roaming broker (RB).

BACKGROUND

[0003] When a wireless network is deployed, there is a need to broadcast an
identifier such that a wireless user equipment (UE) device wishing to obtain
service can identify the wireless network. In a typical implementation, a single
broadcast identifier is provided. However, where the constituent radio access
network (RAN), core network {CN) and service network (SN) are segmented and

individually identified, such a technique becomes woefully inadequate.




envi ronment having one or nore radi o access networks (RANs), one or nore
core networks (CNs), and one or nore service networks (SNs). Upon
obtaining identity information of a particular network conbination, a

wi rel ess user equipnent (UE) device is operable to register with a roam ng
broker (RB), whereby additional information may be provided to the device
for facilitating appropriate network selection. [0005] In one enbodi nent,
the present disclosure is directed to a network selection nethod operable
in a network environnent having one or nore RANs, one or nore CNs, and one
or nore SNs, conprising: obtaining identity information of a particular
networ k conbi nation by a wirel ess UE dewi ce; obtaining an |nternet

Protocol (1P) address of a roam ng broker (RB) by the w reless UE device;
transmtting network advertisenment information to the RB by the wirel ess UE
devi ce upo @Eﬂgﬂygtion therewith; determning by the RBif an additiona
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obtaining an I P address of a roam ng broker (RB) disposed in the network
envi r onment appieRiige nepvark saleatieR. ng net wor k adverti sement 3

[0005] In one embodiment, the present disclosure is directed to a network selection
method operable in a network environment having one or more RANSs, one or
more CNs, and one or more SNs, comprising: obtaining identity information of a
particular network combination by a wireless UE device; obtaining an Internet
Protocol (IP) address of a roaming broker (RB) by the wireless UE device;
transmitting network advertisement information to the RB by the wireless UE
device upon registration therewith; determining by the RB if an additional network
combination is more suitable to the wireless UE device; responsive to the
determining, providing a redirect message to the wireless UE device, the redirect
message including identity information of the additional network combination;
and selecting one of the particular network combination and the additional
network combination for obtaining service by the wireless UE device.

[0006]In another embodiment, the present disclosure is directed to a network
selection system operable in a network environment having one or more RANS,
one or more CNs, and one or more SNs, comprising: means associated with a
wireless UE device for obtaining identity information of a particular network
combination and for obtaining an [P address of a roaming broker (RB) disposed in

the network environment; means for transmitting network advertisement




information to the RB by the wirel ess UE device upon registration
therewith; neans associated with the RB for determning if an additional
network conbination is nore suitable to the wirel ess UE device; neans,
operable responsive to the determning, for providing a redirect nessage
to the wreless UE device, the redirect nessage including identity
information of the additional network conbination; and neans associ at ed
with the wireless UE device for selecting one of the particular network
conbi nati on and the additional network conbination for obtaining service
by the wirel ess UE device. [0007] In a still further enbodi ment, the
present disclosure is directed to a wirel ess UE device, conprising: a

| ogi ¢ nodul e operable to obtain identity information of a particular
network conbination available in a |ocation area; a |ogi.c nnduleﬁ“%%Erable
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FIG 1 depicts a generalized network environnent wherein an enbodi nent of
t he presentcqabigationiforabsining seyico by praawirelesy Ukudevice.

[0007]1In a still further embodiment, the present disclosure is directed to a wireless
UE device, comprising: a logic module operable to obtain identity information of a
particular network combination available in a location area; a logic module
operable to transmit network advertisement information to a roaming broker (RB)
dispoéed in the network environment upon registration therewith; and a logic
module operable to select one of the particular network combination and an
additional network combination provided by the RB via a redirect message,
wherein the RB includes service logic for determining if the additional network
combination is more suitable to the wireless UE device, the redirect message

including identity information of the additional network combination.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] A more complete understanding of the embodiments of the present patent
application may be had by reference to the following Detailed Description when
taken in conjunction with the accompanying drawings wherein:

[0009] FIG. 1 depicts a generalized network environment wherein an embodiment

of the present patent disclosure may be practiced,;




[0010] FIG 2 depicts an exenpl ary enbodi nent of a network environnent
where a wreless user equipnment (UE) device is operably disposed for
acquiring network advertisenment information in accordance with the

teachi ngs of the present patent disclosure; [0011] FIG 3 depicts an
exenpl ary database structure provided as part of a network adverti senent
broker (NAB) in accordance with the teachings of the present patent

di scl osure; [0012] FIG 4 depicts an exenplary nessage flow di agram of the
present patent disclosure for acquiring network advertisenent information
according to one enbodinent; [0013] FIG 5 depicts an exenplary nessage
fl ow diagram of the present patent discd osure for acquiring network
advertisenment information according to another enbodinent; [0014] FIG 6
is a flowhart associgted with a nmethod of the ﬁresent patent discl osure;
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8A and 8B depi ct exenplary database structures for facilitating network
sel ecti on bdisdosureel ess UE device; [0017] FIG 9 depicts an exenplary
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present patent disclosure;
[0012}FIG. 4 depicts an exemplary message flow diagram of the present patent
disclosure for acquiring network advertisement information according to one
‘embodiment;
[0013]FIG. 5 depicts an exemplary message flow diagram of the present patent
disclosure for acquiring network advertisement information according to another
embodiment; |
[0014]FIG. 6 is a flowchart associated with a method of the present patent
disclosure;
[0015] FIG. 7 depicts an exemplary database structure that may be provided as an
operated-based list, a user-based list or an enterprise-based list for configurably
setting network selection preferences and prohibitions according to the teachings
of the present patent disclosure;
[0016]FIGS. 8A and 8B depict exemplary database structures for facilitating
network selection by a wireless UE device;
[0017]FIG. 9 depicts an exemplary database structure provided as part of a
roaming broker (RB) node in accordance with the teachings of the present patent
disclosure;
[0018] FIG. 10 depicts an exemplary message flow diagram of the present patent

disclosure for interacting with an RB node according to one embodiment;




di sclosure for interacting with an RB node according to one enbodi nent; 5
[0019] FIG 11 is a flowhart associated with another nethod of the present
patent disclosure; and [0020] FIG 12 depicts a bl ock diagram of an

enbodi mrent of a wireless UE device operable to acquire network
advertisenment information and performnetwork selection according to the

. teachings of the present patent disclosure. DETAI LED DESCRI PTI ON OF THE
DRAW NGS [ 0021] A system and net hod of the present patent disclosure wll
now be described wth reference to various exanples of how the enbodi nents
can best be nade and wused. Like reference nunerals are used throughout the
description and several views of the drsawings to indicate |ike or
correspondi ng parts, wherein the various elenents are not necessarily
drawn to scale. Referring nowto the draw ngs, and nore particularly to
FIG 1, depd081¥dInddds ﬁ%l%wziﬁﬂe%éé@ﬁjﬁtﬁﬂwlﬁéﬁ@ﬁhﬁ mgdrogeafvibe RresemhRatSHnent
100 wherein,.an_enbodi,nent of the present patent disclosure may be

practi ced. %@ QY i prent (UE) device 102 may conprise any portable
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access, corporate data access, nessaging, cal endaring and schedul i ng,

i nformati on managenent, and the like, that is preferably operable in one

or nore ModeETAfILEPEDESCRIPEINON OF A HE WIEAWINGS r equency bands. For
exanpl e, UE device 102 may operate in the cellular tele hon)é band
frequenci es[08311&systerm andrmaetbed of dicaprepgnd patat vlzsrslosv(xwwlf now be described

with reference to various examples of how the embodiments can best be made and
used. Like reference numerals are used throughout the description and several
views of the drawings to indicate like or corresponding parts, wherein the various
elements are not necessarily drawn to scale. Referring now to the drawings, and
more particularly to FIG. 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
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
frequency bands. For example, UE device 102 may operate in the cellular
telephony band frequencies as well as Wireless Local Aréa 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




bands. Further, other bands in which the UE device could operate wirelessly
may conprise W-Max bands or one or nore satellite bands. By way of
illustration, the 6 network environnent 100 is envisioned as two broad
categories of conmuni cati on spaces capable of providing service to UE
device 102 wherein acquisition of network advertisenent information may be
acconplished in accordance with the teachings set forth herein. In wde
area cellular network (WACN) space 104, there nay exist any nunber of
Public Land Mobile Networks (PLMNs) that are operable to provide cellular
t el ephony services which may or may not include packet-sw tched data

servi ces. Depending on the coverage area(s) and whether the user is

roam ng, WACN space 104 can include a nunber of home networks 110 (i.e.,
home PLMNs or HPLMN\s, or e?uiyaleqp HPLMNs or EHPLMNs), visited _networks
(i.e., VPLNN§Workienviemareniil PR iapprisipnedeetwabroastqatagotied of cemmamigabiog
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(SGSN) 114 is exenplified therein, Additionally, by way of generalization,
the PLM\s Hheremay \REe asy eenbey oiRuplicohwnd &@b%NsWﬁ%é%Lﬁ%%gweare
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Access (TDVA) networks, Universal bi l e Tel ecomuni cations System %UMI’S)
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£l h%?n::aPPﬂ\/INs or HPL.MNs, or equivalent HPLMNs or EHPLLMNSs), visited
networks (i.e., VPLMNs) 112, each with appropriate infrastructure such as Home
Location Register (HLR) nodes 115, Mobile Switching Center (MSC) nodes 116,

and the like. Since the WACN space 104 may also include a General Packet

Radio Service (GPRS) network that 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 radio access and core networks
selected from the group comprising Enhanced Data Rates for GSM Evolution
(EDGE) networks, Integrated Digital Enhanced Networks (IDENs), Code Division
Multiple Access (CDMA) networks, Time Division Multiple Access (TDMA)
networks, Universal Mobile Telecommunications System (UMTS) networks, or
any 3™ Generation Partnership Project (3GPP)-compliant network (e.g., 3GPP or
3GPP2), all operating with well known frequency bandwidths and protocols.

[0022] 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




3GPP2), all operating with well known frequency bandw dths and protocols.

[ 0022] Further, UE device 102 is operable to obtain service froman access
network (AN) space 106 that is connected to the WACN space 104. In one

i npl enentation, the AN space 106 includes one or nobre generic access
networks (GANs) 118 as well as any type of wreless LAN (WLAN) arrangenents
120, both of which may be generalized as any wireless AN that is operable
to provide access services between LTE device 102 and a PLMN core network
using a broadband Internet Protocol (IP)-based network. W.AN arrangenents
120 provide short-range wrel ess connectivity to UE device 102 via access
points (APs) or "hot spots,"” and can be& i npl enented using a variety of
standards, e.g., |EEE 802.11b, |EEE 802.11a, |EEE 802.11g, Hi perLan and

Hi perLan 11 standards, W-Max standard, OpenAir standard, and the
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effectuated in accordance with certain standards. For instance, GAN 118 may be
interfaced with one or more PLMNs using the procedures set forth in the 3GPP TR
43.901 and 3GPP TS 43.xxx documents as well as related documentation.
Likewise, WLAN 120 may be 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.

[0024]Based on the foregoing, it should be recognized that the service
infrastructure of the network environment 100 may be generalized into three broad
segments: one or more radio access networks (RANSs) (which can include cellular
band technologies as well as WLAN technologies),l one or more core networks
(CNs), and one or more service network (SNs). Depending on network ownership
arrangements and service-level agreements, each RAN may support one or more
CNs, each of which in turn may support one or more SNs. Such combinations of
infrastructure equipment across multiple owners are sometimes used to create
Mobile Virtual Network Operators (MVNOs). The teachings of the present patent
disclosure are equally applicable to MVNOs as to PLMNs. Since each RAN, CN,




arrangenments and service-|evel agreenents, each RAN may support one or nore
CNs, each of which in turn may support one or nore SNs. Such conbinations
of infrastructure equi prment across nultiple owners are sonetinmes used to
create Mbile Virtual Network Operators (MVNGCs). The teachings of the
present patent disclosure are equally applicable to MWNOs as to PLM\s.
Since each RAN, CN, 8 or SN nmay be provided with its own network identifier
(I'D code), and further because of the numerous RAN-CN- SN conbi nati ons

avai lable in the network environment 100, traditional broadcasting of a
singl e broadcast identifier for providing network adverti senent

i nformati on becones unwor kable. [00251 ®o formalize the teachings of the
present disclosure, reference is nowtaken to FIG 2 wherein an exenplary
enbodi nent of _a network environment 200 is shown_ t iS a_nore concrete
subset of t®e ﬁeﬁ@mq prayidast Wothiite pyry aﬁmk @mﬁﬁqn Glﬁsw%)e@md dunthes, 1.
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[ 0026] By \gjﬂ/ of exanple, RAN-1 208-1 is operable to support connect|V|ty to
two CNs, lstyated in EHa- GNAS depigter, wirelessiE devicad A2 dnoperaily ismged fo

supports acquiring network advertisement information from a RAN segment 202 that is
coupled to a CN segment 204 which in turn is coupled to an SN segment 206.
Three RANs are illustrative: RAN-1 208-1, RAN-2 208-2 and RAN-3 208-3,
which are identified with the network codes MANCI, MANC2 and MANC3,
- respectively. The CN segment 204 is also illustrated with three CNs: CN-1 210-1
(having an ID code of MCNC1), CN-2 210-2 (having an ID code of MCNC2) and
CN-3 210-3 (having an ID code of MCNC3). Likewise, the SN segment 206 is
illustrated with SN-1 212-1 (having an ID code of MSNC1), SN-2 212-2 (having
an ID code of MSNC2) and SN-3 212-3 (having an ID code of MSNC3).
[0026] By way of example, RAN-1 208-1 is operable to support connectivity to
two CNs, CN-1 210-1 and CN-2 210-2. In similar fashion, RAN-2 208-2 supports
three CNs and RAN-3 208-3 supports only one CN. Each CN supports
connectivity to one or more SNs: e.g., CN-3 210-3 connects to SN-2 212-2 as well
as SN-3 212-3. Given the interconnectivity of the RAN/CN/SN segments, several
combinations of identification codes may be obtained for purposes of uniquely
identifying the various RAN-CN-SN combinations that the wireless UE device

102 can potentially discover and select from. For instance, with a suitable Mobile




three CNs and RAN-3 208-3 supports only one CN. Each CN supports
~connectivity to one or nore SNs: e.g., CN-3 210-3 connects to SN-2 212-2 as
well as SN-3 212-3. G ven the interconnectivity of the RAN CN SN segnents,
several conbinations of identification codes may be obtai ned for purposes
of uniquely identifying the various RAN-CN- SN conbi nations that the

w reless UE device 102 can potentially discover and select from For
instance, with a suitable Mbile 9 Country Code (MCC) being included, the
three 1D code conbi nations associated wth RAN-1 208-i are: [ MCC MANC
1.MCNC 1. MSNC 1 ]; [MCC MANC 1. MCNC 1. MSNC2]; and [ MCC. MANC

1. MCNC2. MSNC2] . [0027] Likewi se, the | D%ode conbinati ons associated with
RAN-2 208-2 are: [MCC. MANC2. l\/CNCllVISNCl] [I\/CC MANC2. MCNC 1. MSNC2] ;

[ MCC. MANC2. I\/CNC2 I\/SNC2 MONC3, MBNC2 ];. and

[ MCC. MANC2. Guotssy MCC{ b@;z»spnqiﬁéed vige tiyee dhecodsnenmbinpiens 2ssedatedt ed

wi th RAN-3 ‘%ggggﬂé &I\/CC MANC3. MCNC3. MSNC2] and [ MCC. MANC3. MCNC3. MSNC2] .
As  will 'b ®atai | hereinbel ow, a nunber of options are

avai |l abl e for providi ng fhe-@RrPANCab R Net Waskd1lp code information to the
TIE device 102 either inan initial scan procedufe (i.e., when the deV|ce

is not registered on any [NEIOMMABCIOMOMCA.NIAdK S oamdd scan procedure (i.
when the device is regist TW&C.%AN%I?&&Q&E)MSNCZ]

[0027] Likewise, the ID code combinations associated with RAN-2 208-2 are:
[MCC.MANC2.MCNC1.MSNC1];
[MCC.MANC2.MCNCI1.MSNC2];
IMCC.MANC2.MCNC2.MSNC2];
[MCC.MANC2.MCNC3.MSNC2]}; and
[MCC.MANC2.MCNC3.MSNC3].

[0028] The two ID code combinations associated with RAN-3 208-3 are:

[MCC.MANC3.MCNC3.MSNC2] and [MCC.MANC3.MCNC3.MSNC2]. As

will be described in detail hereinbelow, a number of options are available for

providing the applicable network ID code information to the UE device 102 either
in an initial scan procedure (i.e., when the device is not registered on any
networks} or in a background scan procedure (i.e. when the device is registered on

a network).

[0029] Further, a network advertisement broker (NAB) entity 214 is disposed in

the network environment 200 that is operable as a depository of various RAN-CN-

SN ID code combinations as well as information relating to supported services,

capabilities, et cetera, on a network-by-network basis. For instance, a database

structure associated with NAB 214 can contain RAN IDs, CN IDs to which each

RAN is connected, services supported by each RAN, other access networks

supported or operated by a RAN (which could be any radio technology such as

3GPP, 3GPP2, or any IEEE-based WLAN, as alluded to in the foregoing




[0029] Further, a network advertisenent broker (NAB) entity 214 is disposed
in the network environnment 200 that is operable as a depository of various
RAN-CN- SN I D code conbinations as well as information relating to
supported services, capabilities, et cetera, on a network-by-network
basis. For instance, a database structure associated with NAB 214 can
contain RAN IDs, CN IDs to which each RAN is connected, services supported
by each RAN, other access networks supported or operated by a RAN (which
coul d be any radi o technol ogy such as 3GPP, 3GPP2, or any | EEE-based W.AN,
as alluded to in the foregoing 10 di scussion), and the |ike, any or all of
whi ch information may be updated periodPcally or as needed. Additionally,
dependi ng on inplenentation, NAB 214 nmy be associated with a RAN, a CN,
or an SN, or. in any conbination thereof. |[n_.a still further enbodi nent,
NAB 214 raydipeissionhi dedl s Hke.nin¥-Qaptl yolenthiely miuwaationpmayvba wpdaies! i c
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br oker (RB)may beaksitiated SRASEHAN), 4 O, BELHGNG o ity hhP 86RBInati8h th&tormvi di ng
additional capabilities wwth respect to optim zing network sel ection by

t he UE devizetillpfurthiee einzhrddymente MABr 3hdrimay ite providedeas ashindipartybentityen i n
detai | herei nbel.ow, .one or nore databa struyctur ssoci ated ,wi RB 218
tmy e proALEOHEA i 1 RuBls BRiGtSaERes funmel Piaidet I ekttt els Gat a
pertaining &9 q:mn@(ﬁhgpr ks that have direct or indirect visitor service
arrangenents-with the UE device's hone networks. Appropriate service |ogic
provi ded at [0BBOPABothey bvkering ienttyy2 b8 refeedtte chs faotoapitigp bdksr (RB),a8 afdoi Ng
network sel ection based on input forwarded by the UE device 102. Siml ar

to the NAB {isppssdanthe pesworlpenvinenmeny 208 faspuwiding additiopalrapabidities with

respect to optimizing network selection by the UE device, particularly where

roaming is involved. As will be seen in detail hereinbelow, one or more database
structures associated with RB 218 may be provisioned with service relationship
data and service status data pertaining to the networks that have direct or indirect
visitor service arrangements with the UE device’s home networks. Appropriate
service logic provided at RB 218 may accordingly be executed for purposes of
adapting network selection based on input forwarded by the UE device 102.
Similar to the NAB implementation, RB 218 may be associated with a home
network or a visited network, including a RAN, a CN, or an SN, or in any
combination thereof. In a still further embodiment, RB 218 may be provided as a
third-party entity accessible via a public packet-switched Internet Protocol (IP)
network portion 220, e.g., the Internet.

[0031] Referring now to FIG. 3, depicted therein is an exemplary database
structure 300 provided as part of a NAB entity in accordance with the teachings of
the present patent disclosure. Based on the scope of coverage of the database as
well as any third-party commercial arrangements, the database structure 300 may
be provisioned with the data pertaining to a fairly large number of RANs.

Reference numeral 302 refers to one or more RANs identified by their RAN ID




network or a visited network, including a RAN, a CN, or an SN, or in any
conbi nation thereof. In a still further enbodi ment, RB 218 nay be provided
as a third-party entity accessible via a public packet-sw tched Internet
Protocol (IP) network portion 220, e.g., the Internet. [0031] Referring
nowto FIG 3, depicted therein is an exenpl ary database structure 300
provided as part of a NAB entity in accordance with the teachings of the
present patent disclosure. Based on the scope of coverage of the database
as well as any third-party comrercial arrangenents, the database structure
300 may be provisioned wth the data pertaining to a fairly |arge nunber
of RANs. Reference nuneral 302 refers tb one or nore RANs identified by
their RAN ID 11 codes. Services supported by each RAN are identified in
colum 304. For exanple, RAN-1 is operable to support H gh Speed Datalink
Packet Accessles.( Hsppes suppptediy ead RAQ . arerigentified am . For

n
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conmbi nations are available to a wreless device):

302. Reference numeral 310 refers to the various services supported by each CN,
such as, e.g., IP Multimedia Subsystem (IMS), Presence, Push-to-Talk over
Cellular (PoC), and the like.

[0032]In accordance with the teachings of the present patent disclosure, at least
three options are available for providing network advertisement information (i.e.,
information indicating which networks and network combinations are available to
a wireless device):

S Broadcast on a per RAN basis. In this option, existing broadcast
messages may be expanded or additional broadcast messages be
created to carry the combinations of network ID codes.

S Broadcast all available networks and network combinations via a
beacon channel which may be provided by a third-party, e.g., a
public body, a consumer group, etc.

S Provided via querying a NAB entity.

[0033]FIG. 4 depicts an exemplary message flow diagram of the present patent
disclosure for acquiring network advertisement information according to one
embodiment where advertisement messages are broadcast from RANs. One or
more RANs 404 are operable to broadcast information via associated control

channels over the air interface 402. In one arrangement, the RAN nodes 404 may




S Broadcast on a per RAN basis. In this option, existing broadcast
nmessages nay be expanded or additional broadcast nessages be «created to
carry the conbinations of network ID codes. S Broadcast all avail able

net wor ks and network conbinations via a beacon channel which may be
provided by a third-party, e.g., a public body, a consunmer group, etc. S
Provided via querying a NAB entity. [00331 FIG 4 depicts an exenpl ary
nessage fl ow di agram of the present patent disclosure for acquiring
network advertisenment information according to one enbodi nent where
adverti sement nessages are broadcast from RANs. One or nore RANs 404 are
operabl e to broadcast information via ag8ociated control channels over the
air interface 402. In one arrangenent, the RAN nodes 404 may 12 conpri se
Base Transceiver Station (BTS) nodes depl oyed in various cellular

net wor ks. RedBpiec BaptinpasceivageStatipnr podesndeploged 118 YHEOUSopRI R
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RAN-CN- SN | D code conbi nati ons
part upon the received advertisement information, appropriate network selection
may be carried out which may be mediated through application of such
preferences and prohibitions as may be configured by the subscriber, network
operators, and the like.
[0034]In one implementation, the various RAN-CN-SN ID code combinations
may be transmitted in their entirety. That is, each RAN-CN-SN ID code
combination is completely resolved and transmitted explicitly. For example, eéch
of the three combinations [MCC.MANC1.MCNCIL.MSNC1};
[MCC.MANC1.MCNC1.MSNC2};
and [MCC.MANC1.MCNC2.MSNC2] provided in association with RAN-1 of
FIG. 2 may be broadcast by RAN-1 in complete form. In another implementation,
each CN may advertise all SN ID codes it supports. For instance, the
[MCC.MANC1.MCNC1.MSNC1:MSNC2] combination format indicates that
both MSNC1 and MSNC?2 are supported by the CN identified by MCNCI1.
[0035] As alluded to before, for each network there is a corresponding broadcast
message that defines the services that are available. In one aspect, UE 102 can
also request the services information by transmitting a particular ID code
combination (e.g., [MCC.MANC1.MCNC1.MSNC2]) to the appropriate network

node to obtain such information. Additionally, the ID code information as well as




may be transmitted in their entirety. That is, each RAN-CN-SN I D code
conbination is conpletely resolved and transmtted explicitly. For exanple,
each of the three conbinations [ MCC. MANCL. MCNCI . MSNC1]; [ MCC. MANC 1. MCNC
1. MSNC2] ; and [ MCC. MANCI . MCNC2. MSNC2] provi ded in association with RAN-i of
FIG 2 may be broadcast by RAN-1 in conplete form In another

I npl enmentati on, each CN may advertise all SN ID codes it supports. For
‘instance, the [MCC MANCI. MCNCI . MSNC1: MSNC2] conbi nation format indicates
that both MSNC1L and MSNC2 are supported by the CN identified by MCNCL.
[0035] As alluded to before, for each network there is a correspondi ng
broadcast nessage that defines the services that are available. In one
aspect, UE 102 can also request the services infornmation by transmtting a
particular | D code _conbination (e.g., [MXC MANCL, MCNClI . MSNC2]) to the

appr opri at dhpéeeiisa infasmation Nt Be ATaided tontherindividigl RANS by egIor ynorghe 1 D

code infor ' . 13 the services infornmation may be provided to
t he i ndivi gﬁ%ﬁgﬂﬁ@ro\é\gé%ﬁggor nore NABs for broadcasting. [0036] FIG 5
depi cts an [QBSHPIIE.Y; HE5icRGM: biampldipaiamdef fiéRealiRiaarpt RApRRENt FHi&k! osure

for acquiring network advertisenent ‘i nformati on accordi ng to another
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Authent] Cat}i)r?)qubit?cl)ﬁsr)])o;:is Zn?;)i( %r(l, gcg?ﬁgured on the device, a particular RAN may be
selected (block 506). Thereafter, the device/user is authenticated by engaging in
an authentication mechanism 508 with an Authentication, Authorization and
Accounting (AAA) server 504. Upon successful authentication, the RAN is
operable to permit the device to contact a suitable NAB, e.g., NAB 214, using the
NAB’s IP address. In one implementation, the IP address may be obtained via a
Fully Qualified Domain Name (FQDN) query initiated by the device, wherein the
FQDN is constructed using the RAN’s a Mobile Country Code (MCC).and Mobile
Network Code (MNC). In another implementation, the AAA server 504 may
provide the IP address or FQDN. Reference numerals 510 and 512 refer to a IP
address request via FQDN query to a domain name server (DNS) 502 and the
response therefrom. Once the NAB’s IP address is available to UE device 102, it
then contacts NAB 214 via a request message 514 and obtains the requisite NAB
information via a reply 516. As part the request message 514, UE device 102 may
include any or all of the following data: subscriber ID (e.g., International Mobile
Subscriber Identity (IMSI) which is constructed as [MCC][MNC}{MIN] in GSM,
where [MCC] identifies the country that the subscriber is from, [MNC] identifies
the PLMN network, and [MIN] is the unique ID that identifies the wireless UE
device), network ID, (e.g., Cell Global Identification (CGI)} or System




Accounting (AAA) server 504. Upon successful authentication, the RANis
operable to permt the device to contact a suitable NAB, e.g., NAB 214,
using the NAB s |IP address. In one inplenentation, the | P address may be
obtained via a Fully Qualified Domain Nane (FQDN) query initiated by the
device, wherein the FQN is constructed using the RAN s a Mbile Country
Code (MCC) and Mobile Network Code (MNC). In another inplenmentation, the
AAA server 504 may provide the |IP address or FQDN. Reference nunerals 510
and 512 refer to a P address request via FQDN query to a domai n nane
server (DNS) 502 and the response therefrom Once the NAB's |IP address is
available to UE device 102, it then contacts NAB 214 via a request nessage
514 and obtains the requisite NAB information via a reply 516. As part the
request nessage 514, UE device 102 ma i nclude_any or all_ of the follow ng
dat a: subscM@B@ﬁcatmw@IQ)) qeﬁ\v@%ﬂ?s shathexsstwerks.Jdepatien pepropgiisy ok ghe(| VBl )

Sountry t nat TEises (ibd8Res 1o ML nile ik AR bR ery,
and [MN| I@ccbésecdtﬂtcﬂlL(MA@) taaaxtesgéa%ﬁanaﬁlgﬁletét@e &@h8s andFAdeYdEREss: of

network 1D, (e.g., d obal Identification ( ) or System 14
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Upon receipt of the requisite information, the wireless UE device 102 may store it
locally.

[0038]FIG. 6 is a flowchart associated with an embodiment of the method
described hereinabove. At block 602, the wireless UE device is operable to scan
for available RANs including WLANS in one or more frequency bands and in one
or more radio access technologies, depending on the device configuration, et
cetera. For example, it is possible to configure the wireless UE device for a
number of technology modes that are used, wherein the configuration information
may be stored as an elementary file (EF) structure on a Subscriber Identity Module
(SIM) card or Removable User Identity Module (RUIM) card operable with the
device. Other removable memory forms may include compact Flash, secure SD,
et cetera. In another embodiment, such data could be stored in a fixed memory
module integrated with the device and/or as part of a managed object information
tree. Additionally, the device configuration data may be modified by the network
operator via an Over the Air (OTA) mechanism such as Short Message Service
(SMS), Cell Broadcast, Multimedia Broadcast/Multicast Service (MBMS), or
Unstructured Supplementary Service Data (USSD). In a still further embodiment,

it may be possible for the subscriber to modify the device configuration data.




Upon receipt of the requisite information, the wirel ess UE device 102 may
store it locally. [0038] FIG 6 is a flowhart associated with an

enbodi nent of the nethod described hereinabove. At block 602, the wrel ess
UE device is operable to scan for available RANs including W.ANs in one or
nore frequency bands and in one or nore radi o access technol ogies,
dependi ng on the device configuration, et <cetera. For exanple, it is

possi ble to configure the wireless UE device for a nunber of technol ogy
nodes that are used, wherein the configuration information may be stored
as an elementary file (EF) structure on a Subscriber ldentity Module (SIM
card or Renovable User ldentity Module (RUM card operable with the
device. O her renovable nenory forns may include conpact Flash, secure SD,
et cetera. not her enbpodi nmen such data could be stored in a fjxed
menory mdﬁpégﬁws@rﬂa% é&fe\ﬁﬁ%ott the esmelerapetreiTk savisanmest 100 dasrathed
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‘OpenAir standard, and Bluetooth standard. Further, the UE device includes logic
for selecting a RAN based at least in part upon the network information obtained
via scanning. Thereafter, an authentication mechanism using AAA is employed
for authenticating the device and subscriber (block 604). The IP address of
suitable NAB is obtained using, e.g., FQDN (block 606). Subsequently, the NAB
is contacted using the IP address obtained in block 606, whereupon appropriate
network advertisement information including services/capabilities information
may be obtained from the NAB. As alluded to previously, such information may
be customized based on the geographic location of the device, for example. These
operations are illustrated in blocks 608 and 6190.

[0040] FIG. 7 depicts an exemplary database structure 700 that may be provided as
an operated-based list, a user-based list or an enterprise-based list, or any
combination thereof, for configurably setting network selection preferences and
prohibitions according to one aspect of the present patent disclosure. In one
embodiment, the database structure 700 is configured as an operator-defined
network list that specifies a plurality of network IDs which should be considered
as preferred networks in one or more radio access technologies, wherein the

network IDs are populated by the operator. In another embodiment, the database




standard selected from |EEE 802.11b standard, |EEE 802.11a standard, |EEE
802. 11g standard, Hi perLan standard, Hi perLan Il standard, W-Max standard,
QpenAi r standard, and Bl uetooth standard. Further, the UE device includes
logic for selecting a RAN based at least in part upon the network
information obtained via scanning. Thereafter, an authentication mechani sm
using AAA is enployed for authenticating the device and subscriber (bl ock
604). The I P address of suitable NAB is obtained using, e.g., FQN (bl ock
606) . Subsequently, the NAB is contacted using the |IP address obtained in
bl ock 606, whereupon appropriate network advertisenent information

i ncl udi ng services/capabilities informattbon mnay be obtained fromthe NAB.
As alluded to previously, such information may be custom zed based on the
geographic | ocation of the device, for exanple. These operations are
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user net workedefis bSits winploy@Baiskisst per user using the wirel ess UE devi ce,
for exanple. Each such list nmay be accessed by the users upon identifying
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| Ds) are pogelﬁn%tseag pPl}{'alrit@eof % 18C§c:ic\és% Pe%ﬁrrl&bg{ers], g_egt.’ EDGE technology 702A,
WLAN technology 702B, and UMTS technology 702C, wherein a number of
RAN IDs are provided for each technology. As illustrated in FIG. 7, column
704A identifies multiple RAN IDs for the EDGE technology, each RAN
supporting one or more core networks identified in corresponding column 706A.
Likewise columns 704B/706B and columns 704C/706C are provided for the
WLAN and UMTS technologies respectively. As one skilled in the art may
appreciate, the various IDs can be Service Set IDs (SSIDs) (for WLAN), SIDs (for
1S-95 and IS-136), or [MCC,MNC] combinations (for GSM).
[0042] Similar to the network preference lists set forth above, an analogous
database structure may be provided that identifies one or more networks that are
forbidden for use. Such a list of prohibited networks may be configured as, for
example, an operator-barred RAN list (i.e., specified by an operator), enterprise-
barred RAN list (i.e., specified by an enterprise), operator-barred CN list (i.e.,
specified by an operator), and enterprise-barred CN list (i.e., specified by an
enterprise).
[0043]In addition to one or more of the embodiments and configurations of the

database structures identifying network preferences and prohibitions, one or more




anot her enbodi nent, the database structure 700 may be configured as a |ist
of network IDs that are preferred by an enterprise owning the wrel ess
devices for the benefit of its enployee-users. [0041] Irrespective of the
particul ar configuration, the database structure 700 defines a plurality
of radi o access technol ogies, e.g., EDGE technol ogy 702A, W.AN technol ogy
702B, and UMTS technol ogy 702C, wherein a nunber of RAN IDs are provided
for each technology. As illustrated in FIG 7, colum 704A identifies
multiple RAN IDs for the EDGE technol ogy, each RAN supporting one or nore
core networks identified in corresponding colum 706A. Likew se col unmms
704B/ 706B and col ums 704C/ 706C are prouvded for the WAN and UNITS
technol ogi es respectively. As one skilled in the art may appreciate, the
various I Ds can be Service Set IDs (SSIDs) (for WAAN), SIDs (for_ 1S 95 and
| S-136), orhgmvemeimumk dgatinedudionsquiveiencdgme poovrks)smay | ke Prayidaseiaret wor k
preference }Lists.set forth above., an.anal ogous database, struct y be
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network selection in conjunction wth a network entity such as RB 218
(LAI). At the macro level, the PLMNs may be identified in accordance with the
underlying cellular technology. For example, as alluded to before, GSM-based
PLMNs may be identified by an identifier comprised of a combination of MCC
and MNC. The CDMA/TDMA-based PLMNs may be identified by a SID
parameter and/or a Network Identification (NID) parameter. Regardless of the
cellular infrastructure, all cells broadcast the macro level PLMN identifiers such
that a wireless device (e.g., UE device 102) wishing to obtain service can identify
the wireless network.
[0044] 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, the subscriber’s IMSI parameter is constructed
as [MCCJ{MNC][MIN].
[0045] For purposes of illustration, the embodiments of home network identifiers
of the present patent disclosure will be particularly exemplified in reference to
GSM networks, although it should be appreciated that the teachings set forth
herein may be applied mufatis mutandis in other cellular networks as well. FIGS.
8A and 8B depict exemplary database structures which may be provided with a

UE device for facilitating network selection in conjunction with an RB entity




(shown in FIG 2). 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.,
typically three 120-degree sectors per base station (BS) or cell). Each

i ndividual cell is provided with a CA paraneter to identify them A group
of cells is commpnly designated as a Location Area (LA) and may be
identified by an LA ldentifier (LAlI). At the macro |evel, the PLM\s nay be
identified in accordance with the wunderlying cellular technol ogy. For
exanple, as alluded to before, GSM based PLMNs may be identified by an

i dentifier conprised of a conbination of MCC and MNC. The CDMA TDMA- based
PLMNs nay be identified by a SID paramgter and/or a Network ldentification
(NID) paranmeter. Regardless of the cellular infrastructure, all cells
broadcast the macro level PLMN identifiers such that a wirel ess device
(e.g., UE o@@p@@amqnwmhoﬁgl% Bisfeapreesainygrab 8 refgenioi ¥ Yasiq artabgseel ess
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exerrpl ary dat abase” struct ures whi ch may be provided with a UE device for

facilitati negpenexowplars eerabodiorent:n teo rdaia citiusiirgi $¢0AnTRE bnt ptogedi®n a
SIM/RUIM card of the device. In another embodiment, the data structure 800A

could be stored in a fixed memory module integrated with the wireless UE device.
[0046] Reference numeral 800B refers to an enhanced database structure where
_ additionél information may be provided for facilitating network selection. A
Master [MCC]{MNC] column 820 identifies the [MCC] and [MINC] combinations
that match the IMSI’s [MCC]/[MNC] part (i.e., Master Home PLMN). A network
name column 822 identifies the master network by name. A home network
(EHPLMN) column 824 includes a list of home networks for each of the Master
[MCCJIMNC] pairs. In one implementation, the [MCC|[MNC] combinations
identifying the home networks may be provided in a priority order. For example,
a positional priority may be implemented wherein an [MCC][MNC] combination
at the top has a higher priority over the one below it, or an [MCC][MNC]
combination to the left has a higher priority over the one to the right. An explicit
priority ranking may also be provided wherein an indicator indicating the priority
of the PLMN is appended to the database structure 800B. For instance, a value of
[0] may indicate the highest priority. Where there is no priority indicator stored,
all PLMNs have equal priority. An indicium column 825 is provided for uniquely

identifying each PLMN listed in the home network list 824, wherein the indicium




according to one enbodi nent. Reference nuneral 800A refers to a basic

dat abase structure that conprises a list of [MCC] 802A and [ MNC] 802B
conbi nations that my be identified as being the same networks. In the
case of equival ent networks, the [MCC][MNC] conbinations nmay identify a
set of EHPLMNs for the IMSI associated with the subscriber. Reference
nunmeral s 804, 806 and 808 refer to three exenplary networks, wherein

net wor ks 804 and 806 share the sane [MCC], i.e., [ABC], and networks 804
and 808 share the same [MNC] (i.e., [XYZ]). In one exenplary enbodi nent,
the data structure 800A may be stored on a SIMRU M card of the device. In
anot her enbodi nent, the data structure 890A could be stored in a fixed
menory nodule integrated with the wireless UE device. [0046] Reference
numeral 800B refers_ to an _enhanced database structure where_ additional
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operable to read the IMSI of the subscriber. Thereafter, if the wireless device is

——provided with stored home network lists in-its memory for the [MCC}MNC] pairs
of the IMSI, the stored PLMN database may then be used to find the list of
HPILMNs associated with a particular IMSI. Otherwise, the wireless UE device is
operable to perform network scanning and discovery procedures as currently
specified.
[0048] Given that there are a number of lists that could be used in the radio part,
appropriate intelligence or logic may be provided as part of the wireless UE device
in order to resolve priority among various radio access technologies, preferences
and prohibitions. Where the wireless device is operable in multiple modes (i.e.,
different technologies), a particular mode may be designated as its primary
operating mode (highest priority). Secondary and tertiary operating modes may be
accorded lower priorities accordingly. Again, it is envisaged that the operating
modes may be configured or reconfigured dynamically, based on operator-defined
criteria, subscriber-defined criteria, or enterprise-defined criteria. Some
exemplary parameters used in controlling the operating mode may be: device

location information (e.g., GPS information), SSIDs, SIDs, [MCC,MNC]




identifying each PLMN listed in the home network |ist 824, wherein the
indicium 19 nmay conprise a unique identity name that can include sone
reference to the Master [MCCI(NINC] pair or the network nane associ at ed
therewith. As before, the data structure 800B nmay be provided as part of a
removabl e card or within a storage nodule integrated with the wireless UE
device. [00471 In one inplenentation, the wireless UE device is operable
upon power-up to determ ne the capability of the SIMRU M card that has
been inserted into it. If the wreless device discovers that the SSMRU M
card contains a list of EHPLMNs, the device uses the list for subsequent
network sel ection operations. |f the SEM RU M card does not contain a |ist
of PLMNs, the wireless device is operable to read the I MSI of the

subscri ber. Thereafter, if wireless device is _provided
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may be accorded |ower priorities accordingly. Again, it is envisaged that
t he oper at | Pgformiag anninjtisle seaunt il iy easvened deasihe gmbaeribeynkasi defined thsased
on operat Oréo%%fitiic?neﬂlat if a home SSID is found in this cell, WLAN is to be set as the
primary operating mode. Accordingly, the device’s primary mode would be set to
WLAN in this particular cell provided the home SSID has been found, and the
secondary mode may be set to GSM.
[0049] In addition to the provisioning of various preferred and barred network lists
(which can be device-centric, network-centric, or subscriber-centric), each country
may have its own regulatory requirements as to which list should take precedence.
An enterprise company for instance may forbid access to a public WLAN access
point that operates in the vicinity of the company’s premises. Moreover, certain
device logic may be necessary for specifying the scanning behavior as well, since
there may be a number of bands on per-technology basis in which the device is
capable of scanning. Additional details regarding list order prioritization and
scanning procedures may be found in the following commonly owned co-pending
U.S. patent application entitled “SYSTEM AND .METHOD FOR PROVIDING
NETWORK ADVERTISEMENT INFORMATION VIA A NETWORK
ADVERTISEMENT BROKER (NAB),” filed even date herewith (Attorney

Docket No. 1400-1036US) and cross-referenced hereinabove.




criteria, subscriber-defined criteria, or enterprise-defined criteria. Sone
exenpl ary paraneters used in controlling the operating node may be: device
| ocation information (e.g., GPS information), SSIDs, SIDs, [MCC MCl 20
conbi nations, cell IDs, and the |ike. Additionally, certain override
criteria may be provided for operators, enterprises or subscribers (i.e.,
for hard set). In one inplenentation, the interaction of these paraneters
defines when a particular technol ogy takes either primary, secondary, or
tertiary operating node. Each defined paraneter may be provisioned with a
flag associated therewth, indicating whether the defined condition has to
occur in order to set an operating node2l For exanple, consider that the

wi rel ess UE device discovers a specific cell 1D upon performng an initial
scan. It is assuned that the subscriber has defined the _condition that if
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commonly OVWBC%W thd [MCCd.MANCa]) as well as network combinations that can

include CNs and SNs. Column 904 identifies access networks having with
relationships with the visited core networks identified in column 902. Column
906 provides status information with respect to indicating whether the identified
radio/core network combinations are known to be operational. For instance, a
service status flag such as “ON” or “OFF” may be provided to indicate if a
particular network combination (e.g., a RAN/CN combination) is in service or
not. Additionally, column 908 of the RB database structure provides services and
capabilities supported on the visited networks that are identified in column 902.

[0051] As set forth previously, various network preferences and barred lists (which
may be embodied as the database structure 700 shown in FIG. 7) can be
provisioned both in the device as well as in a network node in accordance with the
teachings of the present disclosure for effectuating network selection.
Provisioning of such lists in a wireless UE device facilitates initial discovery and
‘selection of a particular network combination (i.e., a RAN/CN combination),
whereupon the device may query a network entity such as the RB node that
includes one or more network selection lists for additional information. FIG. 10

depicts an exemplary message flow diagram for interacting with an RB node




U S. patent application entitled "SYSTEM AND METHOD FOR PROVI DI NG NETWORK
ADVERTI SEMENT | NFORVATI ON VI A A NETWORK ADVERTI SEMENT BROKER (NAB)," filed
even date herewith (Attorney Docket No. 1400-1036US) and cross-referenced
her ei nabove. 21 [0050] FIG 9 depicts an exenplary database structure 900
provi ded as part of an RB node (e.g., RB 218 in FIG 2) in accordance with
the teachings of the present patent disclosure. Reference nuneral 902
refers to a colum of networks that have direct visitor relationships to
one or nore hone networks (including equival ent hone networks) defined for
a wreless UE device and/or subscriber. In other words, the networks
identified in colum 902 are visited nek¥wrks that provide roam ng
services to the honme networks. As illustrated, these visited networks may
conprise just the access networks (e.g., access networks identified as
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enbodi ed as the database structure 700 shown in FIG 7) can be provisioned

bot h in t heAddijicaallyor wiernagiyelyn therpangio bR tewieebla Adeddrageth esthgntieatione
mechanism in place similar to the UE-NAB interaction scheme described
previously. Irrespective of how the IP address is obtained, UE 102 registers with
RB 218 using a registration message 1008 which includes transmitting various
pieces of information such as: identity information of the particular RAN/CN used
for accessing RB 218, network advertisement information obtained from NAB
214, identity information and capability information of each network combination
discovered by UE 102, location data of UE 102 (e.g., GPS coordinates), MAC)
addresses of available WILAN access points or hot spots, MAC address and
capabilities of UE 102, and services that UE 102 wants to use. Responsive to the
received information from UE 102, appropriate service logic 1010 provided at RB
218 determines if the particular network combination initially selected by UE 102
at block 1002 is the optimal network. A redirect message 1012 may be generated
by RB 218 toward UE 102, which includes identity information of a more suitable
network combination if so determined. The redirect message 1012 may instruct
the device to change access networks, core networks, etc. In addition, various
pieces of capabilities information and additional network ID information may be
transmitted by RB 218 which the device may want to use later. The RB may also

signal back different background scan timers for each technology the wireless




teachi ngs of the present disclosure for effectuating network sel ection.
Provi sioning of such lists in a wreless UE device facilitates initial

di scovery and selection of a particular network conmbination (i.e., a

RAN/ CN conbi nation), whereupon the device may query a network entity such
as the RB node that includes one or nore network selection lists for
additional information. FIG 10 depicts an exenplary nessage fl ow di agram
for interacting with an RB node 22 according to one enbodi nent. Upon
obt ai ni ng network advertisenent information (either by nonitoring
broadcast control channels of individual RANs, or via a beacon channel, or
by contacting NAB 214), UE 102 is operal3be to select a particular network
conbi nation in accordance with a preconfigured selection |ogic (block
1002). Thereafter, an F query 1004 may he forwarded to DNS 502 in order
to obtain affVie® seRESs bResREHINgs vird cxeplehde F100d0 by way it sigalipg a

previ ously € gbtained for contacting RB 218.
Addi ti onal I@%%J%E% !@r‘ﬁ%ﬁ g@&y%ﬁgﬁl\é&%y be a suitable AAA-based
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described previously. Irrespective of how the IP address is obtained, UE
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access points or hot spots, MAC address and capabilities of UE 102, and
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from UE 102f0r§£cﬁrr1§,p\rraitr%u% & it\fci)r?a? I:Iig isC()f"L i(r)l%gmpart%\ﬁi 1%839 b%t traF\l)l%mitted also. A
determination is made at the RB node if an additional network or a network
combination is more suitable to the wireless device. Responsive to the
determination, a redirect message including the additional network’s ID
information and/or network capability and services information is returned to the
wireless device (block 1108). In one embodiment, the information provided by
the RB node may be customized based on the wireless device’s geographic
location. Responsive to the received information, the wireless device employs
appropriate logic to select the additional RAN/CN or the previous network
combination for obtaining service (block 1110).
{0053 FIG. 12 depicts a block diagram of an embodiment of a wireless device
1200 operable to acquire network advertisement information and perform network
selection according to the teachings of the present patent disclosure. It will be
recognized by those skilled in the art upon reference hereto that although an
embodiment of UE 102 may comprise an arrangement similar to one shown in
FIG. 12, there can be a number of variations and modifications, in hardware,

software or firmware, with respect to the various modules depicted. Accordingly,

the arrangement of FI1G. 12 should be taken as illustrative rather than limiting with




218 determnes if the particular network conbination initially selected by
UE 102 at block 1002 is the optinmal network. A redirect nessage 1012 may
be generated by RB 218 toward UE 102, which includes identity information
of a nore suitable network combination if so determ ned. The redirect
message 1012 may instruct the device to change access networks, core
networks, etc. In addition, various pieces of capabilities information and
additional network ID information nay be transmtted by RB 218 which the
device may want to use later. The RB may al so signal back different
background scan tiners for each technol ogy the wirel ess 23 device supports.
These actions are exenplified in FIG 104by way of signaling nessages 1014
and 1016, respectively. [0052] Referring nowto FIG 11, shown therein is a
flowchart associated with the nethod described above. At block 1102,
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memory, etc. As will be apparent to those skilled in the field of communications,
the particular design of the communication subsystem 1204 may be dependent
upon the communications networks with which the UE device is intended to
operate. In one embodiment, the communication subsystem 1204 is operable with
both voice and data communications.

[0054] Microprocessor 1202 also interfaces with further device subsystems such as
auxiliary input/output (I/0) 1218, serial port 1220, display 1222, keyboard 1224,
speaker 1226, microphone 1228, random access memory (RAM) 1230, a short- -
range communications subsystem 1232, and any other device subsystems
generally labeled as reference numeral 1233. To control access, a SIM/RUIM
interface 1234 is also provided in communication with the microprocessor 1202.
In one implementation, SIM/RUIM interface 1234 is operable with a SIM/RUIM
card having a number of key configurations 1244 and other information 1246 such
as identification and subscriber-related data as well as one or more SSID/PLMN
lists and filters described in detail hereinabove.

[0055] Operating system software and other conirol software may be embodied in

a persistent storage module (i.e., non-volatile storage) such as Flash memory 1235.




appropriate logic to select the additional RANCN or the previous network
conbi nation for obtaining service (block 1110). [0053] FIG 12 depicts a
bl ock di agram of an enbodi nent of a wireless device 1200 operable to
acquire network advertisenent information and perform network selection
according to the teachings of the present patent disclosure. It will be
recogni zed by those skilled in the art upon reference hereto that although
an enbodi nent of UE 102 nay conprise an arrangenent simlar to one shown
in FIG 12, there can be a nunber of variations and nodifications, in
hardware, software or firmvare, with respect to the various nodul es
depicted. Accordingly, the arrangenent 2pf FIG 12 should be taken as
illustrative rather than limting with 24 respect to the enbodi nents of the

present patent disclosure, A mcroprocessor 1202 providing for the overall _
control of WBEOR2OTPIENYPRIADI bladbuprBart d2d5 BAYTRNFEAEIBRH SUos JHIEMII204
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is intended to  operate, In one enbodi ment, the comunication subsystem
1204 is opeteiistienipeshantiginhses dpeh iarfhe pagesditnsrstionst ilowic for effectuating

appropriate DNS queries, authentication, and NAB/RB queries is also exemplified
as a logic module 1245. Associated therewith is a storage module 1238 for storing
the SSID/PLMN lists, selection/scanning filters, capability indicators, et cetera,
also described in detail hereinabove.

[0056])In view of the teachings set forth herein, the various logic blocks of UE

device 1200 should be understood as comprising at least the following: a logic
module operable to obtain identity information of a particular network
combination available in a geographic location; a logic module operable to
transmit network advertisement information to an RB node disposed in the
network environment upon registration therewith; and a logic module operable to
select one of the particular network combination and an additional network or
network combination provided by the RB via a redirect message, wherein the RB
includes service logic for determining if the additional network or network
combination is more suitable to the wireless UE device 1200, the redirect message
including identity information of the additional network/combination.

[0057] 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

above. While the exemplary embodiments shown and described may have been



[ 0054] M croprocessor 1202 also interfaces with further device subsystens
such as auxiliary input/output (1/0 1218, serial port 1220, display 1222,
keyboard 1224, speaker 1226, m crophone 1228, random access nenory (RAM
1230, a short- range comuni cati ons subsystem 1232, and any ot her device
subsystens generally |abeled as reference nuneral 1233. To control access,
a SSMRUM interface 1234 is also provided in conmunication with the

m croprocessor 1202. In one inplenentation, SIMRU M interface 1234 is
operable with a SSIMRU M card having a nunber of key configurations 1244
and other information 1246 such as identification and subscriber-rel ated
data as well as one or nore SSID/PLMN BEésts and filters described in
detai|l herei nabove. [0055] Operating system software and other control

software may be epbaodi e a persistent storage nmodu] e (i
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(PIM data 1241, and other data storage areas generally | abel ed as
reference nuneral 1243. Additionally, appropriate network

di scovery/selection logic 1240 nay be provided as part of the persistent
storage for executing the various procedures, NAB i nformation acquisition
t echni ques, and network selection nmechanisns set forth in the preceding
sections. Logic for effectuating appropriate DNS queries, authentication,
and NAB/RB queries is also exenplified as a |ogic nodule 1245. Associ ated
therewith is a storage nodul e 1238 for storing the SSID/ PLWN |ists,

sel ection/scanning filters, capability indicators, et cetera, also
described in detail hereinabove.




[0056] In view of the teachings set forth herein, the various |ogic blocks
of UE device 1200 shoul d be understood as conprising at |east the
following: a logic nodule operable to obtain identity information of a
particul ar network conbination available in a geographic location; a logic
nodul e operable to transmt network advertisenent information to an RB
node di sposed in the network environnment upon registration therewith; and
a |logic nodul e operable to select one of the particular network

conbi nati on and an additional network or network conbination provided by
the RB via a redirect nessage, wherein the RB includes service logic for
determning if the additional network oB7network conbination is nore
suitable to the wireless UE device 1200, the redirect nessage including

identity i on o he additi onal network/conbination. [0057] It is
bel i eved t@ﬁﬁééﬁﬁé\ﬂ%W%nd construction of the enbodi nents of the
present patent application will be apparent fromthe Detail ed Description
set forth above. Wile the exenplary enbodi ments shown and descri bed may

have been charact eri zgchesolke kélgctiienesthed, ofetalidak! & deewéadhtivornglar st ood
that various changes and nodifications could be made therein w thout

departing f(20%), chmprisingpe of the present invention as set forth in the
following clainms. 27 WHAT | S I |S:. 1. network sel egti on, et hod
oper abl 6.1 1 nalRGB OERE SARGR! OO 5 PRSI HRERb SO
identity i ' I Gl ' i I f.om a
plaral ity of earvmrs Coupgiohbei e difions 2! REhLAR a5 F cBFibRmriob:
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(Z?S\I_\Ig) , 2g§;j’2108t-? tg %%-8?9), ogg %r ?Irlorgovrvi?'el\{c\jssr gclar?eslfet’v%glr‘kes (%el‘flg\g i(l)(—si t(o%\llso-?z;)l,oa-n%l to
one or more wireless service networks (SNs 212-1 to 212-3) disposed in an
interconnected arrangement, by a wireless user equipment (UE) device (102),
registering (1008) with a roaming broker (RB) (218) by said wireless UE device
(102);

determining (1010) by said RB (218) if an additional network combination
is more suitable to said wireless UE device (102); and

responsive to said determining (1010), providing a redirect message (1012)
to said wireless UE device (102), said redirect message (1012) inciuding identity
information of said additional network combination, whereupon said wireless UE

device (102) is operable to select one of said particular network combination and

said additional network combination for obtaining service.

2. The network selection method operable in a network
environment (200) as recited in claim 1, wherein said registering (1008) with said
RB (218) includes transmitting at least one of network advertisement information,
device capability information, network capability information, device location
information, and information relating to services desired by said wireless UE

device (102).




one or nore wreless service networks (SNs 212-1 to 212-3) disposed in an

i nterconnected arrangenent, by a w rel ess user equi pnent (UE) device (102),
regi stering (1008) with a roam ng broker (RB) (218) by said wireless UE
device (102); determning (1010) by said RB (218) if an additional network
conmbination is nore suitable to said wireless UE device (102); and
responsive to said determning (1010), providing a redirect nessage (1012)
to said wireless UE device (102), said redirect nessage (1012) i ncluding
identity information of said additional network conbination, whereupon
said wireless UE device (102) is operable to select one of said particular
net wor k conbi nation and said additionaP8network conbination for obtaining
service. 2. The network selection nethod operable in a network environnent

200 it i i 1 th d RB
(218) el udes Fans i PO SFlEaden sranef SHEFRG: 1o JARETb SREgmen.
| nf o L Or\oq IRV, APARI 1 I3 Bkl PR IRE 1of BBRRI Lbpination

i nformation, device [ocation OI’I’TB.'[IOI’] rmation relatlng to

servi ces desinigmikebyt kabtobnu afel RAN ldlimrdleys CBI dntiQPyvireR8s SN. The net wor k
sel ection nmethod operable in a network environment (200) as recited in
claim1 or claim2, wherein said particular network conbi nation conprises

| f RAI SN, Th k
et ect o met hod opertts 8PS SRR ARATH Aohio T @i out HrulFARhc
claim1, cl@opyas Qéc1€é|d31hr@1§xm‘4h%1a%1“2 221 thidg] Wherdh sHat Mfiffonad FRBLARL | on

conpri ses at |east one of RAN, a wireless CN and a wirel ess SN. 5. The
net wor k sel @unbloatlmmcmprlmsat dzlstonerofia RetNor wireless Cohamha wassless SN.

5. The network selection method operable in a network environment as
recited in claim 1, claim 2, claim 3 or claim 4, wherein said RB is associated with
at least one of a RAN segment (202), a CN segment (204), an SN segment (206),
and a public packet-switched Internet Protocol (IP) network (220) of said network

environment (200).

6. The network selection method operable in a network environment
(200) as recited in claim 1, claim 2, claim 3, claim 4 or claim 5, wherein said
combination of identification codes is obtained by querying a network
advertisement broker (NAB) (214).

7. The network selection method operable in a network environment
(200) as recited in claim 1, claim 2, claim 3, claim 4 or claim 5, wherein said
combination of identification codes is obtained via broadcast control channel

messages (406-1 to 406-N) from one or more RANSs (208-1 to 208-3).




recited in claiml1, claim2, claim3 or claim4, wherein said RBis
associated with at |east one of a RAN segnent (202), a CN segnent (204),
an SN segnment (206), and a public packet-switched Internet Protocol (IP)
network (220) of said network environment (200). 6. The network sel ection
met hod operable in a network environment (200) as recited in claiml,
claim?2, claim3, claim4 or claim5, wherein said conbination of
identification codes is obtained by querying a network advertisenent
broker (NAB) (214). 7. The network sel ection nethod operable in a network
environment (200) as recited in claiml, claim2, claim3, claim4 or
claimb5, wherein said conbination of ié@&gntification codes is obtained via
broadcast control channel nessages (406-1 to 406-N) from one or nore RANs
(208-1 to 208-3), 29.8. The ggt rk sel ection n%%?od operahle in a network
environment  (200) as! eeRFTHOIK isplegtion mpethod joperable iy pAiGHverk enwiroRmeny
claimb5, { l; ombi nat i i thf) i Sc i i.ngad via
2 beacon chanaps Tehifg EPORIARR. P2, B! 3 baR €8: FRERSS: AndlELia,
envi r onnmentconfiti@Morast idestifiedioncodkaisobtainel 3idn Beacoh@ahbhmbl. claim 4, claim
5 claim6, claim7 or claim8, wherein said identity information of said
addi tional network conbination is custom zed based on geographic |ocation

of said wrel ess, UE Vi C 02), 10. T net wo sel ecti on nmet.hod operabl e
o etk ool Rt sblecion matBad Ripebls B b Sl eBViratag R 5.
claim4, clai } ol Al am; | | .¢u: , eLn; P
addr ess of gg%%%&%%gﬂ)l Q%agﬁolgtdgallﬁ)e%’ @%ﬂgﬁ?’ @&F}Pyﬁ Cglfgﬂl élg’fc‘i%@ia%o%lgllnﬁal\(ﬁéne
(FQDN) querglaif 80@herein taidtidehthy isforchation elf esid ddditicdal hetevorlt @3mbination

is customized based on geographic location of said wireless UE device (102).

10.  The network selection method operable in a network environment
(200) as recited in claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7,
claim 8 or claim 9, wherein an IP address of said RB (218) is obtained via a Fully
Qualified Domain Name (FQDN) query (1006) initiated by said wireless UE
device (102).




30 11. A wireless user equipnment (UE) device (102), conprising: a logic
nodul e (1240) operable to facilitate discovery of identity information of
a particular network conbination available in a |location area, said
particul ar network conbination selected froma plurality of network

conbi nations each identified as a conbination of identification codes
corresponding to one or nore radio access networks (RANs 208-1 to 208-3),
one or nore wireless core netwrks (CNs 210-1 to 210-3), and one or nore
Wi rel ess service networks (SNs 212-1 to 212-3) disposed in an

i nterconnected arrangenent; a |logic nodule (1245) operable to facilitate
registration of said wireless UE devicé?(102) with a roam ng broker (RB)
(218) disposed in a network environnment (200); and a |ogic nodul e (1240)

operable to faci]itate sel ection of one sai d rticul ar, network
combi nation and 4n acﬁli“flfeéﬁ?éIus?FeQ%Pr!@e‘&fcﬂ%‘DéﬁC@r&§2b\9p’é§’é’815m8y said RB

(218) via a redig ki RASAAE gal )-rcagéLl%pleT*}% %&ﬁﬁ‘?&?ﬁ@%ﬁ’ 'ngfulgégé& as

recited in claim 117 wherein ect ‘message

identity i rh@sriritioarofaf paticdladdeiviorRNAImBIBANET kvaikBiinn@lddatofletqr Bhiaed by
said RB (218) to be nore suitable to said wreless UE device (102). 13.

The wir el espartpulgenetswrk compingdioneseiacead framed piunality ofmetwerknaonzhinatignsr ei n
sai d conbi nat
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conpliant wwth at | east one of
networks {(CNs 210-1 to 210-3), and one or more wireless service networks (SNs

212-1 to 212-3) disposed in an interconnected arrangement;

a logic module (1245) operable to facilitate registration of said wireless UE
device (102) with a roaming broker (RB) (218) disposed in a network environment
(200); and

a logic module (1240) operable to facilitate selection of one of said
particular network combination and an additional network combination provided

by said RB (218) via a redirect message (1012).

12.  The wireless UE device (102} as recited in claim 11, wherein said
redirect message (1012) includes identity information of said additional network
combination determined by said RB (218) to be more suitable to said wireless UE
device (102).

13.  The wireless UE device (102) as recited in claim 11 or claim 12,
wherein said combination of identification codes is obtained via scanning in at

least one frequency band.




General Packet Radio Service (GPRS) network, an Enhanced Data Rates for

A obal System for Mobil e Comuni cations (GSM Evol ution (EDGE) network, a
3rd Ceneration Partnership Project (3GPP)-conpliant network, an Integrated
Digital Enhanced Network (1 DEN), a Code Division Miltiple Access (CDVR)
network, a Universal Mobile Tel ecomunications System (UMIS) network, and
a Time Division Miultiple Access (TDVA) network. 15. The wirel ess UE device
(102) as recited in claim 13, wherein said scanning is effectuated in a
frequency band conpliant with at | east one of a Wreless Local Area

Net wor k (WLAN) standard selected from |EEE 802.11b standard, |EEE 802. 11a
standard, |EEE 802. 1l g standard, Hi perLah standard, HiperLan Il standard,
W - Max standard, OpenAir standard, and Bluetooth standard. 16. The

wirel ess UE device (102) as recjted in claim1l or claiml2, _wherei.n said
conbi nation of i]&enti]Tf ccutrelses Uhadevics (§ EhEEiEg 1B AR hé Whensdt Jrifk

dvert; _ . . | o
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Protocol (IP) network (216). 17. The wireless UE device (102) as recited in
clai m 11 orGlsibal hystem fopddolilonCemiminientiong 46Sdh) Bfoluden (EP(d3tricowotkodes i s

obt ai ned vi beacon annel . ail ab |n said.location are 32 . The
wirel ess UE ‘ag(j?%eéat(%%]arﬁlgrmialé(rgbeq%n&?@i%m%ﬁl a‘i'“"rhwj?g% B alHrerd®d ¢ ai m
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SN. network, a Universal Mobile Telecommunications System (UMTS) network, and

a Time Division Multiple Access (TDMA) network.

15.  The wireless UE device (102) as recited in claim 13, wherein said
scanning is effectuated in a frequency band compliant with at least one of a
Wireless Local Area Network (WLAN) standard selected from: IEEE 802.11b
standard, IEEE 802.]11a standard, IEEE 802.11g standard, HiperLan standard,
HiperLan II standard, Wi-Max standard, OpenAir standard, aﬁd Bluetooth

standard.

16.  The wireless UE device (102) as recited in claim 11 or claim 12,
wherein said combination of identification codes is obtained by querying a
network advertisement broker (NAB) (214) associated with at least one of a radio
access network (RAN) segment (202), a core network (CN) segment (204), a
service network (SN) segment (206), and a public packet-switched Internet
Protocol (IP) network (216).

17.  The wireless UE device (102) as recited in claim 11 or claim 12,
wherein satd combination of identification codes is obtained via a beacon channel

available in said location area.




19. The wireless UE device (102) as recited in claim1l, claim12, claim
13, claim 14, claim15, claim16, claim1l7 or claim 18, wherein said

addi tional network combination conprises at | east one of a RAN, a wirel ess
CN and a wreless SN. 20. The wireless UE device (102) as recited in claim
11, claim12, claim 13, claim 14, claim15, claim1l6, claim17, claim 18

or claim19, wherein said 1|ogic nodule (1245) operable to facilitate
registration with said RB (218) includes logic for transmtting at |east
one of network advertisenent information, device capability information,
network capability information, device |ocation information, and

i nformation relating to services desire@ by said wireless UE device (102).

18.  The wireless UE device (102) as recited in claim 11, claim 12, claim
13, claim 14, claim 15, claim 16 or claim 17, wherein said particular network

combination comprises at least one of a RAN, a wireless CN and a wireless SN.

19.  The wireless UE device (102) as recited in claim 11, claim 12, claim
13, claim 14, claim 15, claim 16, claim 17 or claim 18, wherein said additional
network combination comprises at least one of a RAN, a wireless CN and a

wireless SN.

20.  The wireless UE device (102) as recited in claim 11, claim 12, claim
13, claim 14, claim 15, claim 16, claim 17, claim 18 or claim 19, wherein said
logic module (1245) operable to facilitate registration with said RB (218) includes
logic for transmitting at least one of network advertisement information, device
capability information, network capability information, device location
information, and information relating to services desired by said wireless UE

device (102).




