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i npl enentation, 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, such a technique

becomes woelH hysi@eRBRICE T2 REYMHARY APROANORI$™ is provided for
acquiring network advertisenent information in a
[0001] This application discloses subject matter related to the subject matter
disclosed in the following commonly owned co-pending U.S. patent
application(s): “NETWORK SELECTION SCHEME USING A ROAMING
BROKER (RB),” filed even date herewith, in the name(s) of: Adrian Buckley,
Paul Carpenter, Nicholas P. Alfano, and Andrew Allen (Attorney Docket No.

1400-1037US); 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 scheme for providing network advertisement information via a

brokering entity such as a network advertisement broker (NAB).

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.



net wor k envi ronnent having one or nore radi o access networks (RANs), one or
nore core networks (CNs) and one or nore service networks (SNs). A

conbi nati on of codes is provided to a wirel ess user equi prent (UE) device
for facilitating discovery of applicable RAN-CN SN conbi nati ons and
subsequent network sel ection by the UE device. [0005] In one enbodi nent,
the present disclosure is directed to a network advertisenent nethod
operable in a network environnment having one or nore RANs, one or nore CNs
and one or nore SNs, conprising: broadcasting an advertisenent nessage by
each RAN on a broadcast control channel associated therewith, the
advertisement nessage including a combi nation of identification codes,

wher ei n eachugpﬁ@r@@glon conprises (i) an identification code associ at ed

wi th each particular RAN available to the wireless UE device, (ii) an
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, prising: broadcasting an

advertisement message by each RAN on a broadcast control channel associated
therewith, the advertisement message including a combination of identification
codes, wherein each combination comprises (i) an identification code associated
with each particular RAN available to the wireless UE device, (ii} an identification
code associated with a CN that is supported by the particular RAN, and (ii1) an
identification code associated with an SN that is supported by a particular CN; and
receiving each advertisement message by a wireless U device in a scanning
procedure for facilitating network selection based at least in part upon the
combination of identification codes.
[0006]In another embodiment, the present disclosure is directed to a network
advertisement system operable in a network environment having one or more
RANS, one or more CNs, and one or more SNs, comprising: means associated
with each RAN for broadcasting an advertisement message on a broadcast control
channel for reception by a wireless UE device; and means for including in the
advertisement message a combination of identification codes, wherein each
combination comprises (i) an identification code associated with each particular

RAN available to the wireless UE device, (ii) an identification code associated



3 with a CNthat is supported by the particular RAN, and (iii) an
identification code associated with an SN that is supported by a
particular CN. [0007] In a still further enbodinent, the present disclosure
is directed to a nethod of acquiring network advertisenent information in
a network environnment, conprising: scanning by a wireless UE? device in a
frequency band for discovering available radio access networks; upon
selecting a particular RAN, authenticating by the wireless UE device with
an aut hentication server; upon successful authentication, obtaining an
Internet Protocol (IP) address of a network advertisenment broker (NAB)
froma domain nane server (DNS); contactifig the NAB by the wireless UE
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drawi ngs wheweédiisement broker (NAB) from a domain name server (DNS); contacting the
NAB by the wireless UE device using the IP address; and obtaining network
advertisement information from the NAB.
[0008]In yet another embodiment, the present disclosure is directed to a system
for acquiring network advertisement information in a network environment,
comprising: means associated with a wireless UE device for scanning in a
frequency band for discovering available radio access networks; means for
authenticating the wireless UE device with an authentication server; means,
operable responsive to successful authentication of the wireless UE device, for
obtaining an IP address of a NAB from a DNS; and means associated with the

wireless UE equipment for contacting the NAB using the 1P address and obtaining

network advertisement information from the NAB.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] 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:

[0010] FIG. 1 depicts a generalized network environment wherein an embodiment

of the present patent disclosure may be practiced;



[0010] FIG 1 depicts a generalized network environment wherein an

enbodi nent of the present patent disclosure may be practiced; 4 [0011]
FIG 2 depicts an exenplary enbodi nrent of a network environnent where a

wi rel ess user equipment (UE) device is operably disposed for acquiring
network advertisenent information in accordance with the teachings of the
present patent disclosure; [0012] FIG 3 depicts an exenpl ary dat abase
structure provided as part of a network advertisenment broker (NAB) in
accordance with the teachings of the present patent disclosure; [00131
FIG 4 depicts an exenplary nmessage fl ow di agram of the present patent

di scl osure for acquiring network adverti stment information according to one

embodi nent ; [DODH4IGELGephtdaRickbmpddly HEERIiAkYt S 38K aWidhagnamief. t he

present patent disclosure for acquiring network advertisenment information
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[0013]FIG. 4 depicts an exemplary message flow diagram of the present patent

disclosure for acquiring network advertisement information according to one

embodiment;

[0014] FIG. 5 depicts an exemplary message flow diagram of the present patent

disclosurc for acquiring network advertisement information according to another

embodiment;

[001S]FIG. 6 is a flowchart associated with a method of the present patent

disclosure;

[0016] 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;

[0017}FIGS. 8A-8C depict exemplary database structures for facilitating

configuration of the operation of a wireless UE device; and

[0019] FIG. 9 depicts a block diagram of an embodiment of a wireless UE device

operable to acquire network advertisement information according to the teachings

of the present patent disclosure.



operable to acquire network advertisenent information according to the
teachings of the present patent disclosure. 5 DETAILED DESCRI PTI ON OF THE

DRAW NGS [ 0019] 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 drawings to indicate |ike or
correspondi ng parts, wherein the various elenents are not necessarily
drawn to scale. Referring nowto the drawings, and nore particularly to
FIG 1, depicted therein is an exenplary generalized network environnent
100 wherein an enbodi ment of the present patent disclosure may be
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acqui sitl Onchfnputer (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 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 envisioned as two broad categories of communication
spaces capable of providing service to UE device 102 wherein acquisition of
network advertisement information may be accomplished in accordance with the
teachings set forth herein. In wide area cellular network (WACN) space 104,
there may exist any number of Public Land Mobile Networks (PLLMNs) that are
operable to provide cellular telephony services which may or may not include

packet-switched data services. Depending on the coverage area(s) and whether the



networ k advertisenment information may be acconplished in accordance with
the teachings set forth herein. In wide area cellular network (WACN) space
104, there may exi st any nunber of Public Land Mobil e Networks (PLM\s)
that are operable to provide cellular tel ephony services which may or may
not include packet-sw tched data services. Depending on the coverage
area(s) and whether the 6 wuser is roam ng, WACN space 104 can include a
nunber of home networks 110 (i.e., home PLMNs or HPLMNs, or equival ent
HPLMNs or EHPLMNs), visited networks (i.e., VPLMNs) 112, each with
appropriate infrastructure such as Honme Location Register (HLR) nodes 115,
Mobile Switching Center (MSC) nodes 116, ®and the Iike. Since the WACN

space 104 maycalsantiah UheA @aNGRRRE al04PagKkelkludad hemBeF ¥ G nlcGRiRh et wpr K
that provides a packet radio access for nobile devices using the cellular
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network (AN) space 106 that i's connected to the WACN Space 104. I n one
i npl ement at (DaSN)Hd 4AN eandifli@bthendhudédditinaally, byoreygehgeicaictions the
networks PLMNSs 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.
{0020] 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,
both of which may be generalized as any wireless AN that is operable to provide
access services between UE device 102 and a PLMN core network using a
broadband Internet Protocol (IP)-based network. WLAN arrangements 120
provide short-range wireless connectivity to UE device 102 via access points
(APs) or “hot spets,” and can be implemented using a variety of standards, e.g.,
IEEE  802.1tb, IBEE 802.1la, IEEE 802.11g, HiperLan and HiperLan II

standards, Wi-Max standard, OpenAir standard, and the Bluetooth standard.



(GANs) 118 as well as any type of wireless LAN (WLAN) arrangenents 120,
both of which may be generalized as any wireless AN that is operable to
provi de access services between UE 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 inplenented using a variety of
standards, e.g., |EEE 802.11b, |EEE 802.1la, |EEE 802.11g, Hi perLan and
H perLan Il standards, W-Max standard, OpenAir standard, and the

Bl uet oot h standard. 7 [0021] In one enbodi nent, interfacing between the
WACN and AN spaces may be effectuated in accordance with certain
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of which in turn may support one or nore SNs.” Such conbi nations of
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create infrastructure of the network environment 100 may be generalized into three broad
segments: one or more radio access network (RANs) (which can include cellular
band technologies as well as WLAN technologies), 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 (o create
Mobile Virtual Network Operators (MVNOs). The teachings of the present patent
disclosure are equally applicable to MVNOs as to PLMNSs. Since each RAN, CN,
or SN may be provided with its own network identifier (ID code), and further
because of the numerous RAN-CN-SN combinations available in the network
environment 100, traditional broadcasting of a single broadcast identifier for
providing network advertisement information becomes unworkable.

[0023] To formalize the teachings of the present disclosure, reference is now taken
to FIG. 2 wherein an exemplary embodiment of a network environment 200 is
shown that is a more concrete subset of the generalized network environment 100
illustrated in FIG. 1. As depicted, wireless UL device 102 is operably disposed for

acquiring network advertisement information from a RAN segment 202 that is



Mobile Virtual Network Operators (M/NGs). The teachings of the present
patent disclosure are equally applicable to MVNGs as to PLMNs. Since each
RAN, CN, or SN may be provided with its own network identifier (1D code),
and further because of the nunmerous RAN-CN- SN conbi nations available in

t he network environment 100, traditional broadcasting of a single
broadcast identifier for providing network advertisenent information
beconmes unworkabl e. [0023] To formalize the teachings of the present

di sclosure, reference is nowtaken to FIG 2 wherein an exenplary

enbodi nent of a network environnment 200 i shown that is a nore concrete
subset of the generalized network environhent 100 illustrated in FIG 1.
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several 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. FEach 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

Country Code (MCC) being included, the three ID code combinations associated

with RAN-1 208-1 are:

[MCC.MANCI.MCNC1.MSNC1];
[MCC.MANCI.MCNC1.MSNC2}; and
[MCC.MANCI.MCNC2.MSNC2].

{0025] Likewise, the ID code combinations associated with RAN-2 208-2 are:
[MCC.MANC2 MCNCI1.MSNC1];
[MCC.MANC2.MCNCI.MSNC2];
[MCC.MANC2.MCNC2.MSNC2];
[MCC.MANC2 MCNC3.MSNC2}]; and
[MCC.MANC2Z.MCNC3.MSNC3].



conmbi nations of identification codes may be obtained for purposes of
uniquely identifying the various RAN-CN- SN conbi nations that the w rel ess
UE device 102 can potentially discover and select from For instance, with
a suitable Mbile Country Code (MCC) being included, the three ID code
conmbi nations associated wth RAN-1 208-1 are: [MCC. MANC 1. MCNC | . MSNC 1
]1; [MCC.MANC 1. MCNC 1. MSNC2]; and [ MCC. MANC | . MCNC2. MSNC2]. [0025]

Li kewi se, the I D code conbinati ons associated with RAN-2 208-2 are:

[ MCC. MANC2. MCNC | . MSNC | ]; [MCC. MANC2. MCNC | . MSNC2] ;

[ MCC. MANC2. MCNC2. MSNC2] ;[ MCC. MANC2. MCNC3. NBNCZ] and [ MCC.

MANC2. MCNC3. MSNC3 ]. 9 [0026] The two | D code conbl nati ons associated with
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will be descrl bed in detail hereinbelow, a nunber of options are avail able

for providil h@CCH‘éAa{@} MEDICS . MEN2 k ahd [06AE. VIAMOC A COFCI.BISHE2 UE dévi ce
102 either nit scan p e.,. when the device js not

regi stered d’ﬁ‘ [aﬁ‘fr ‘Jeﬁ%"ﬂ B ks el 1%%615%‘1%9?6%@@09% optigeedis eveilatle fghen
the device Irﬁ %1 Ea%ig %Ic%eg’%r ?Qode[ Ql%?ﬁgf H%%F [?L%%V@%rllﬁZ either

advertisene 'S di spose

envi ronment i20h tzhaiails@a@p@roa@cﬂ&ea@ ed depasiteoryviot ¥afld)10lﬂ§gi%[‘éd0bln aN I D

code conbinations as well as infor mation rel ati ng to supported services,
networks) or in a background scan procedure (i.e. when the device is registered on
a network).
[0027] 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 WI.AN, as alluded to in the foregoing
discussion), and the like, any or all of which information may be updated
periodically or as needed. Additionally, depending on implementation, NAB 214
may be associated with a RAN, a CN, or an SN, or in any combination thereof. In
a still further embodiment, NAB 214 may be provided as a third-party entity
accessible via a public packet-switched Internet Protocol (IP) network 216, e.g.,
the Internet.
[0028] Referring now to FIG. 3, depicted therein is an exemplary database
structure 300 provided as part of a network advertisement broker (NAB) 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



capabilities, et cetera, on a network-by-network basis. For instance, a
dat abase structure associated with NAB 214 can contain RAN IDs, CN IDs to
whi ch each RAN is connected, services supported by each RAN, other access
net wor ks supported or operated by a RAN (which could be any radio

technol ogy such as 3GPP, 3GPP2, or any | EEE-based WLAN, as alluded to in
the foregoing discussion), and the like, any or all of which information
may be updated periodically or as needed. Additionally, depending on

i npl ementation, NAB 214 nmay be associated with a RAN, a CN, or an SN, or
in any conbination thereof. In a still further enbodi ment, NAB 214 may be
provided as a third-party entity accessibl e via a public packet-sw tched
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[6029] 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 1D 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.

[0030] 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

comprise Base Transceiver Station (BTS) nodes deployed in various cellular



identified in colum 302. Reference nuneral 310 refers to the various
services supported by each..CN, such as, e.g., |IP Miltinedia Subsystem
(IM5), Presence, Push-to-Talk over Cellular (PoC), and the l|ike. [00291 In
accordance with the teachings of the present patent disclosure, at |east
three options are available for providing network advertisenent information
(i.e., information indicating which networks and network conbinations are
available to a wireless device): S Broadcast on a per RAN basis. In this
option, existing broadcast nessages may be expanded or additi onal

broadcast nessages be created to carry the conbinations of network ID
codes. S Broadcast all availabl e networks'and network combinations via a
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which may be mediated through application of such preferences and prohibitions
asAmay be configured by the subscriber, network operators, and the like.

[0031])In one implementation, the various RAN-CN-SN ID code combinations
may be fransmitted in their entirety. That is, each RAN-CN-SN ID code
combination is completely resolved and transmitted explicitly. For example, each
of the three combinations [MCC.MANCIL.MCNCI.MSNCI1];
[MCC.MANCI.MCNC1.MSNC2]; and [MCC.MANCI.MCNC2.MSNC2]
provided in association with RAN-1 of FIG. 2 may be broadcast by RAN-I in
complete form. In another implementation, each CN may advertise all SN ID
codes it supports. For instance, the [MCC.MANC1.MCNCI.MSNCI1:MSNC2]
combination format indicates that both MSNC1 and MSNC?2 are supported by the
CN identified by MCNCH.

[0032] 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.MCNCI.MSNC2]) to the appropriate network
node to obtain such information. Additionally, the ID code information as well as
the services information may be provided to the individual RANs by one or more

NABs for broadcasting.



ot her types of information. UE 102 is operable to read the broadcast
information over the air interface 402 and based at |east in part upon the
received advertisenment information, appropriate network sel ection may be
carried out which may be nediated through application of such preferences
and prohibitions as may be configured by the subscriber, network
operators, and the like. [0031] In one inplenentation, the various
RAN-CN- SN | D code conbinations may be transmitted in their entirety. That
is, each RANNCN-SN I D code conbination is conpletely resolved and
transmtted explicitly. For exanple, each_ of the three conbinations

[ MCC. MANCI . MCNCI . MSNC1] ; [NCC.NANCI.NCN@?.NBNCZ]; and

[ MCC. MANCI . MCNC2. MSNC2] ~ provi ded in association with RAN-1 of FIG 2 may

be br oadcast @3 Fﬁg\l %&)1 dz[HS)L (flﬁgfag)br%t%ssgg@ﬂ%wg{a Idmloqr{?lﬁé)%sc%? pa{%%%h CN

may adverti i nSFance
[ MCC. MANCI . wqubsm/sm@i adPBNER} neeosi) m@xdxm,fbrmﬁrmromﬁ@tbﬁaéc@&dlﬁ%&o RAL{heMENC
1 and MSNC2 are supported by the OCN identified by MCNC 1

al | uded to B&HBKemener Asdekoraet ot &2 ishepaabls ta reat bw@oaﬂlm@sm@amﬁaﬁhe

h def abl I t, .UE 102
o S so i SUpRe g, Pl Rl P B U aRensud gP ol erietian 1D
code conbi ARferONe6e- Positil MG VONEE. {\Egﬁgwﬁ@g%ona 54"‘?16 a?tWé)r?irlﬂeg;t §ie.,

network node to obtain such inform e ID co
i nformation pa(shlheidm}a)sas ey beradrdagiredfoor that devicapy ;heuw laviRded oyt be

dopi c15 an BXERSAPYPkeSMgo he6Ri1G) Mt AAYIor VR0t (DO igd I8 enEasing I ur e

for“ acqui ri ng nehwatdRdvekbhSEHE S04 W% "B T AURGELALNI ALIL SRS 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 1D (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] identifics
the PLMN network, and [MIN] is the unique ID that identifies the wireless UL
device), network ID, (e.g., Cell Global Identification (CGI) or System
Identification (SID)), network IDs of other networks, location information of the

wireless ULE device (e.g., Global Positioning System or GPS coordinates), media



enbodi nent. As before, UE 102 is operable to read broadcast nessages over
the air interface 402 fromthe individual RANs. Using such applicable
selection filters (e.g., positive filters (i.e., preferences) as well as
negative filters (i.e., prohibitions)) as may be configured on the device,
a particular RAN may be selected (block 506). Thereafter, the device/user
is authenticated by engaging in an authentication nmechanism508 with an
Aut henti cation, Authorization and Accounting (AAA) server 504. Upon
successful authentication, the RANis operable to permt the device to
contact a suitable NAB, e.g., NAB 214, uging the NAB s |IP address. In one
i npl enentation, the | P address nay be obt'di ned via a Fully Qualified
Donain Nane (FQDN) query initiated by the device, wherein the FQN is
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network |1 Ds of Other networks, location information of the wreless UE
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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 sfored 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 Broadeast, 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.

[0036] Given the diversity of the exemplary network environment 100 described

earlier with respect to FIG. 1, it is envisaged that scanning may be effectuated in a



access control (MAC) addresses of avail able access points, and MAC address
of the wireless UE device. [0034) As part of the reply nessage 516, NAB
214 is operable to transmt the stored RANNCN-SN ID information as well as
the services and capabilities associated therewith. Based on the
geographic location information of the wreless UE device, the NAB
informati on may be appropriately custom zed. Upon receipt of the requisite
information, the wireless UE device 102 nay store it locally. [00351 FIG
6 is a flomhart associated with an enbodi nent of the nethod described

her ei nabove. At bl ock 602, the wreless q%odevice is operable to scan for
avai |l abl e RANs including W.ANs in one or re frequency bands and in one

or nore radi o access technol ogi es, depending on the device configuration,

et cetera. gy ueﬁéﬁ%ﬁh@m'v@hlhﬁ POssk Blng ey 19?@%&@%@}6&??@01}%&@'1?%?56%11 evice

for a nunber of technol ogy nodes that ar e con ion

i nf or mati on GERAMe(sithsed FH3GE), eGER&YNaI(WItﬁi IBOGEFR,) a8t rI0GINIr @e®¥orl, a

Subscri ber Identl}@l Module (SIM card or Renovable User Identit l\/bdul e

(RUM card g IaMATRO HaM Y agivwerk, @t BRT'S eefvwalyl andhimerr.y Afdsh

i nclude co ash, se et cetera. I.n another. enbadi

iat o ooul o BEtknibe 2y SEYILURRA i o Fidifiee PebgpuplaTinn tahS*h

and/ or as p%fénd@f‘d @el@aﬂaégﬁsnpmfmﬁ S'OQfIQ'b”?tEh@d?d {REE- sd’m'!éls%%}d’ IEIE*T?

devi ce configuration data may be nodified by the network operator via an

Over the A B0RJTE) Staadmdmlhmﬁmhstasdzﬁﬂoﬁpaﬁsaaﬁestsmardpém -VBIMS}tanCald]
timedi a,Br.oa Mul ti ca t Service or . Unstructured

B d , | /
Supol eaent a%be@é%loﬁ@edﬁgt am% Bhigspoth HeRTu: ot her EAS P farndes [
be possi blef&oﬁe &é(} ermy Ogédhpléz@mn art Do d BV ﬁfwfo(?ﬂfihﬂ}r‘ﬁl%h R%Bg'ﬁﬁ@d

[00361 G ven t e exerrp ary network enviro
described wvia 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 610.

[0037] FIG. 7 depicts an exemplary database structure 700 that may be provided as
an operaled-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 1Ds are populated by the operator. In another embodiment, the database
structure 700 may be configured as one or more user network lists, with one list

per user using the wireless UE device, for example. Each such list may be



earlier with respect to FIG 1, it is envisaged that scanning nmay be
effectuated in a 14 frequency band in which at |east one of the foll ow ng
technol ogies is operating: GERAN (without EDGE), GERAN (with EDGE), an

| DEN network, a CDVA CDVA2000/ TDVA network, a UMIS network, and so on.
Addi tionally, scanning may be effectuated in a frequency band conpli ant
with a WLAN standard selected from |EEE 802.11b standard, |EEE 802.11a
standard, | EEE 802.11g standard, FiperLan standard, Hi perLan Il standard,
W - Max standard, OpenAir standard, and Bluetooth standard. Further, the UE
device includes logic for selecting a RAN based at |east in part upon the
network i nformation obtained via scanni Hé. Thereafter, an authentication
mechani sm usi ng AAA is enployed for authenticating the device and
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prohi bi tions ﬁccordi ng to one aspect of the present patent disclosure. In
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access techRAN®S arerpRIveddl Fdi€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
18-95 and IS-136), or [MCC,MNC] combinations (for GSM).
[0039] 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).
[0040]In addition to one or more of the embodiments and configurations of the
database structures identifying network preferences and prohibitions, one or more
home network lists (including equivalent home networks) may be provided for

facilitating network selection in conjunction with a network entity referred to as a



network 1 Ds are popul ated by the operator. |In another enbodinent, the

dat abase structure 700 may be configured as one or nore user network
lists, with one list per user using the wireless UE device, for exanple.
Each such list may be 15 accessed by the users upon identifying thensel ves
to the device, wherein the contents of the list (i.e., network IDs) are
popul ated by the respective users. In yet another enbodi nent, the database
structure 700 nay be configured as a list of network IDs that are
preferred by an enterprise owming the wireless devices for the benefit of
its enpl oyee-users. [0038] Irrespective of the particular configuration,

t he dat abase structure 700 defines a pldfality of radio access
technol ogi es, e.g., EDGE technol ogy 702A, W.AN technology 702B, and UMIS
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speci fied byn@rohibitions. 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]
combinations, cell IDs, and the like. Additionally, certain override criteria may be
provided for operators, enterprises or subscribers (i.e., for hard set). In one
implementation, the interaction of these parameters defines when a particular
technology takes either primary, secondary, or tertiary operating mode. FEach
defined parameter may be provisioned with a flag associated therewith, indicating
whether the defined condition has to occur in order to set an operating mode. For
example, consider that the wireless UL device discovers a specific cell ID upon
performing an initial scan. It is assumed that the subscriber has defined the
condition that 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



enterprise). [0040] In addition to one or nore of the enbodi nents and
configurations of the database structures identifying network preferences
and prohibitions, one or nore honme network lists (including equival ent
hone networks) nmay be provided for facilitating network selection in
conjunction with a network entity referred to as a 16 roam ng broker (RB).
Addi tional details regarding RB provisioning and its interaction with a
NAB may he found in the followi ng commonly owned co- pending U S. patent
application entitled ""NETWORK SELECTI ON SCHEME USI NG A ROAM NG BROKER
(RB)," filed even date herewith (Attorney Docket No. 1400-1037US) and
cross-referenced herei nabove. [0041] G ved that there are a nunmber of lists
that could be used in the radio part, appropriate intelligence or logic
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particul ar 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. FIGS. 8A-8C depict exemplary database structures or logic for
facilitating configuration of the operation of a wireless UE device. In particular,
reference numeral 800A of FIG. 8A refers to a list ordering scheme operable with
the device wherein a priority is imposed on the device’s various network lists. In
FIG. 8B, reference numeral 800B refers to a scheme for specifying initial scan
behavior of the device. As illustrated, when the device performs an initial scan, it
is provided that Technology A should be scanned in bands A, B, and C. Ina GSM
implementation, these bands could be selected from 850 MHz, 900 MHz, 1800
MHz, and 1900 MHz. Likewise, Technology B could be CDMA (IS-95)
operating in two bands, 850 MHz and 1900 MHz. Although each technology is
exemplified with one or more frequency bands in scheme 800B, it should be
realized that there may be a technology available with the wireless device in which
no scanning bands are specified (e.g., by setting an on/off {lag associated with that
particular technology or by explicitly not provisioning any band information).
Further, the scanning order may be effectuated in serial mode or in parallel mode.

[0043] An exemplary initial scan procedure is set forth in the following:



technol ogy takes either primary, secondary, or tertiary operating node.
Each defined paraneter nay be provisioned with a flag associ at ed
therewith, indicating whether the defined condition has to occur in order
to set an operating node. For exanple, consider that the wireless UE

devi ce discovers a specific cell 1D upon performng an initial scan. It is
assuned that the subscriber has defined the condition that if a hone SSID
is found in this cell, WAANis to be set as the primary operating node.

Accordingly, the device's primary node would be set to 17 WAN in this
particular cell provided the hone SSID has been found, and the secondary
nmode may be set to GSM [0042] As pointed®out earlier, the provisioning of
various preferred and barred network lists necessitates appropriate device
| ogic for specifying the order in which to use them Mreover, each
country may have its own regulatory requirenments as to which Iist should

t ake precedence. SAn,eRt.er pri se conpany for instance may forbid access to a
public WLAN access point that operates in the vicinity of the conpany's
premi ses. Additi dned hymeceoparmrdeyiiod réggice may be necessary for

speci fying the sganni behayi or as well, since there may be a nunber of
bands on per-tec ﬁ%?&%%hb§%7 in which the device is capable of scanning.
FI GS. 8A-8C depig@ qw%ﬁ%ﬁ%ﬁbﬂﬂ%%ﬁ§5e structures or logic for facilitating
configuration of th operation of a wireless UE device. In particular,
reference nuneral 800X:zeof FIG 8A refers to a |list ordering schene operable
with the device wherein a[priority is inposed on the device's various
network lists. In FIG 8Bfirdh@nrerée smanuing adboBisiefers to a scheme for
specifying initial scan, b%h?v'oziof the device. As illustrated, when the
device perforns an i nPtTAr s M9t s provi ded that Technol ogy A shoul d

be scanned in bands AgcB: q@ddiohal Adhr GSM
Yes
Repeat —go to (21)
No
End go to (22)
(22) No
(23) Check NetworklDs in that band against lists

At least one NetworkID appears in a list?

Yes
Register network that appears in highest
place in list for that band
No
Any bands lefi?
Yes
Go to 23
No

Register Network at random in highest priority band



i npl ement ati on, these bands could be selected from 850 MHz, 900 MHz, 1800
MHz, and 1900 MHz. Li kew se, Technol ogy B could be CDVA (I S-95) operating
in two bands, 850 MHz and 1900 MHz. Although each technology is
exenplified with one or nore frequency bands in schene 800B, it should be
realized that there may be a technol ogy available with the wrel ess device
in which no scanning bands are specified (e.g., by setting an on/off flag
associated with that particular technology or by explicitly not

provi sioning any band information). Further, the scanning order may be
effectuated in serial node or in parallel node. [0043] An exenplary
initial scan procedure is set forth in t Hé followng: is Scan Band Find
hone, stop scanning and regi ster Scan whol e band (21) Scan additi onal

o vy L RTARION 0 AN ASE SO g5 T ITLRLIPY R,

ﬁe; kl |N§§ \?Aorﬂsl_- Bpedifyitfdic Bavite'adachslouh Ston béhaieaS i sQR@uiMetvar kihkh appear s
device performs a background scan, it is provided that Technology A should be
scanned in bands A and C. Likewise, Technology B may be scanned in bands D
and G. Analogous to the initial scanning process logic, the background scanning
scheme 800C may have technologies with no band information provided therefor.
As to the background scan interval, it may be configured on the device on a
technology-by-technology basis or with a single for all technologies. In addition,
such configuration data may be provided within a fixed memory module of the
device or by way of a removable module (e.g., SIM, RUIM, compact Flash,
USIM, et cetera).

[0045]) An exemplary background scan procedure is set forth in the following:

(23) Check NetworkIDs in that band against lists

At least one NetworkID appears in a list?

Yes
Register network that appears in highest
place in list for that band
No
Any bands lefi?
Yes
Go to 23
No

Register Network at random in highest priority band



Yes Regi ster network that appears in highest place in list for that band
No Any bands left? Yes Go to 23 No Register Network at random i n highest
priority band 19 [0044] In simlar fashion, reference nunmeral 800C in FIG
8C refers to a schene for specifying the device' s background scan
behavior. As exenplified, when the device perforns a background scan, it
I's provided that Technol ogy A should be scanned in bands A and C

Li kewi se, Technology B may be scanned in bands D and G Anal ogous to the
initial scanning process |ogic, the background scanning schenme 800C may
have technol ogies with no band information provided therefor. As to the

background scan interval, it may be conflﬁured on the device on a

t echnol ogy- by- technology basis or with a single for all technologles
addi tion, f rovid ne, y
modul e of ¢ LTI QR AhIEA fellPh 18 RO PR Nl ﬁu%{

conpact Fl aﬁpeiabw{dvhccﬁhleclﬁt%m ad‘[f&ggeﬁ}lelﬂﬁn%ﬁ%mﬂo%re%cgﬁﬁr@[@H{Edtcﬁé’[ﬁﬁgs
procedure is set forth in the followi ng: (23) Check Networkl Ds in that

band agai nstoflthepsesant paiast dsplsiet wirkil DbappeamnszeddnbiatidsetsRilledelm the art
upon reference hereto that although an embodiment of UE 102 may comprise an
arrangement similar to one shown in FIG. 9, 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 FIG. 9 should be taken as
illustrative rather than limiting with respect to the embodiments of the present
patent disclosure. A microprocessor 902 providing for the overall control of UE
900 is operably coupled to a communication subsystem 904 which includes
transmitter/receiver (fransceiver) functionality for effectuating multi-mode
communications over a plurality of bands. By way of example, a wide area
wireless Tx/Rx module 906 and a wireless AN Tx/Rx module 908 are illustrated.
Although not particularly shown, each Tx/Rx module may include other
associated components such as one or more local oscillator (LLO) modules, RF
switches, RF 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 904 may be dependent upon the communications
networks with which the UE device is intended to operate. In one embodiment,
the communication subsystem 904 is operable with both voice and data
communications.
[0047] Microprocessor 902 also interfaces with further device subsystems such as
auxiliary input/output (I/O) 918, serial port 920, display 922, keyboard 924,
speaker 926, microphone 928, random access memory (RAM) 930, a short-range

communications subsystem 932, and any other device subsystems generally



Regi ster network that appears in highest place in list for that band No
Any bands left? Yes Go to 23 No Register Network at randomin hi ghest
priority band 20 [00461 FIG 9 depicts a block diagram of an enbodi nent of
a wreless device 900 operable to acquire network adverti senent
information according to the teachings of the present patent disclosure.

It will be recognized by those skilled in the art upon reference hereto

t hat al t hough an enbodi rent of UE 102 may conprise an arrangenent simlar
to one shown in FIG 9, there can be a nunber of variations and

nodi fications, in hardware, software or firmvare, with respect to the
various nodul es depicted. Accordingly, the arrangenent of FIG 9 should be
taken as illustrative rather than limting with respect to the enbodi nment s

of the presqp C sQr . ng..fo he
overal | contelr[5 IC@?E ?%i Qg!&gqlu?éo%g?% ] 3100%0319 O(i)gl% Los(g’ad (%gmin cat’ tgﬁa%eu%%{?st em
904 whi ch i rigl sldeSproivi@als ih t E@hATRERIMAT Wit QH@Cl@l|1M§FI)OCE%§t9@I]a| iThY oh®r
effectuating nmulti-nmode conmmunications over a plurality of bands. By way
of exanpl e, l@piirdentatien SIVRUEYS infsfroe Ao uls eogdblandith aviSTB/BSEMAN AT/ Rx
nmodul e 908 are.illustrate h .not ul arl,y_.shown, h Tx/ Rx

Al th
modul e may iREIMFR BRSO dtaé%é‘%% % aEBHi)é)ﬁg' Stleh 1 @lﬁﬁé‘o&e‘*aﬁc)?%ch gtal
oscil lator (4Qismduhesd sBEscrﬁ)@ktrEIE?eﬁ  ddRE aDANEPASS d hEFSs SRS Pr A R

converters, processing nodul es suc
and filters described in detail hereinabove.

[0048] Operating system software and other control software may be embodied in
a persistent storage module (i.e., non-volatile storage) such as Flash memory 935.
In one implementation, Flash memory 935 may be segregated into different areas,
e.g., storage area for computer programs 936 as well as data storage regions such
as device state 937, address book 939, other personal information manager (PIM)
data 941, and other data storage areas generally labeled as reference numeral 943,
Additionally, appropriate network discovery/selection logic 940 may be provided
as part of the persistent storage for executing the various procedures, NAB
information acquisition techniques, and network selection mechanisms set forth in
the preceding sections. Logic for effectuating appropriate DNS queries,
authentication, and NAB/RB queries is also exemplified as a logic module 945.
Associated therewith is a storage module 938 for storing the SSID/PLMN lists,
selection/scanning filters, capability indicators, et cetera, also described in detail
hereinabove.

[0049] 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
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.



as digital signal processors (DSPs), |local nenory, etc. As will be apparent
to those skilled in the field of communications, the particul ar design of
the comunicati on subsystem 904 may he dependent upon the comruni cations
networks with which the UE device is intended to operate. In one
enbodi nent, the comrunication subsystem 904 is operable wth both voice
and data commrunications. [0047] M croprocessor 902 also interfaces with
further device subsystens such as auxiliary input/output (I/0 918, serial
port 920, display 922, keyboard 924, speaker 926, m crophone 928, random
access nmenory (RAM 930, a short-range comunications subsystem 932, and
any ot her device subsystens general |y 21 *’| abel ed as reference nunmeral 933.
To control access, a SAIMRUM interface 934 is also provided in
comruni cat i W t-ht G .ocessor 902. In one inplenentation, SIMRU M
interface Qgﬁ/llwsdgis)e(fqg’%mg&w?ﬁi a SIMRU M card having a nunber of key
configurations 944 and other information 946 such as identification and
subscriber-rel ated data as well as one or nore SSIDDPLMN lists and filters
described in detalil hekebivabbudyelt3o48ht Optet dprgalsy $6 emeswbtlnaneércantnot her
control soft\y@{)e may be enbodied in a persistent storage nodule (i.e.,
non-vol ati | & brcaﬁé’j'is%h as Flash menory 935. In one inplenentation,
Fl ash menory 935 U?@é’dcgﬁhié%@@qt £dab :[I\‘?)) di f (ﬁrreﬁpstclr?ern?%essage Yy e pOLAES
area for conputer progra 36 as well ‘as data storage reg ond &1 as
devi ce st at escO&E, neaadrie SRADDOK 938 padidbecopesiseinahel MsobmBld eHerdRNRIRNI
(PIM data 941, and other data storage areas generally | abel ed as
ref erence nifspRisemgnt megeAgei onaludng appreprbiasiéomevhorigentification  codes
di scovery/ se| [Welg™ i 40 ma provi de t j.St ent
st orage for %ggrg%(%}}%ﬁ%éjﬁém\?g?i%oﬁé rg&&%ﬁﬁ?segawﬁi% &@H\IS%}S'?% 083 oe

or more wireless core 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;
and

receiving (408-1 to 408-N) each advertisement message by a wireless user
equipment (UE) device (102) in a scanning procedure for facilitating network

selection based at least in part upon said combination of identification codes.

2. The network advertisement method operable in a network
environment (200) as recited in claim [, wherein said combination comprises (i)
an identification code associated with each particular RAN available to said
wireless UE device (102), (ii) an identification code associated with a wireless
core network (CN) that is supported by said particular RAN, and (iii) an
identification code associated with a wireless service network (SN) that is

supported by a particular core network.



information acquisition techni ques, and network sel ecti on nechani sns set
forth in the preceding sections. Logic for effectuating appropriate DNS
gueries, authentication, and NAB/RB queries is also exenplified as a logic
nodul e 945. Associated therewith is a storage nodule 938 for storing the
SSID/PLWN lists, selection/scanning filters, capability indicators, et
cetera, also described in detail hereinabove. [0049] It is believed that
t he operation and construction of the enbodi ments of the present patent
application will be apparent fromthe Detail ed Description set forth
above. Wiile the exenplary enbodi nents shown and descri bed may have been
characterized as being preferred, it shoud be readily understood that

vari ous changes and nodifications could be made therein w thout departing

fromthe scope of the~pres. Jdnvention as set forth in the faollown

ol aims. 22 vt s cArneD part 1 YERERPRER " Riuichl | dutrlit " et o SPaol
in a networ ker@irshmeNMEPd0) 4s2QQ)ted GANMAINSIING: cRtQagICRBEIND s4id08rE iR nftf6- N)
an advertisenent nessage by each radio access network (RAN) on a broadcast

control charnedsags sodhert mdludesriadications af derddusestripperrenty aessagent rfl adi ng
a conbi nat m@f identifi ati(gn coqes ]}cgorrespondi ng to one or nore radio
access net » f RARECYdaN 1282 HER!8Y Shne  or nore wirel ess core networks
(CNs 210-1 to 210-3), and one or nore wireless service networks (SNs 212-1
to 212-3) disposed in an interconnected arrangenent; and receiving (408-1
to 408-N) each advert i[henertwoHssaderiyeew rokess ugefablequh pre et
device (102) in a scanning procedure for facilitating network

environment (200) as recited in claim I, claim 2 or claim 3, wherein said

combination of identification codes is provided to said RANs by a network

advertisement broker (NAB) (214).

5. The network advertisement method operable in a network
environment (200) as recited in claim 4, wherein said NAB (214) is associated
with at least one of a RAN segment (202), a wireless core network segment (204),
a wireless service network segment (206), and a public packet-switched Internet
Protocol (IP) network (216).



sel ection based at |least in part upon said conbination of identification
codes. 2. The network advertisenent nethod operable in a network
environnment (200) as recited in claim1l, wherein said conbination conprises
(i) an identification code associated with each particul ar RAN avail abl e
to said wreless UE device (102), (ii) an identification code associ ated
wth a wireless core network (CN) that is supported by said particul ar
RAN, and (iii) an identification code associated with a wirel ess service
network (SN) that is supported by a particular core network. 23 3. The
networ k advertisenment nethod operable in net wor k envi ronnment (200) as
recited in claiml or claim2, wherein sdi'd advertisenent nmessage further
i ncl udes indications of services supported by at |east one of a RAN, a

wireless CN, andg@ wi rgl N : T
operable in a neté\aork/geﬁét?lro §n%%xcqi@&%‘%%lé@é#eﬁcI?r?%écﬁ[x%éﬁ%fﬁﬂ%foﬁlm&tﬂﬁg.% or
claim 3, wherevorksaivironaendi DY) ommpfisingenti fication codes | s provided to
said RANs by a network advertisenment broker (NAB) (214). 5. The network
adverti sement netRed %ﬁé@r‘ﬁl@l a patigulgegadiokaceepy inebremn{ NO@IQ%V@%WHEM in

claim4, wh 214 | S.aSS0O t ast

segnent (Zogfﬂnm%‘%y él & er f%?)l”é n‘é%)\%lpﬁnts#e(glﬁ)eg?wf%@ﬁ a‘gﬁwtf(’@ 1855(%%)6‘?){ ce

net wor k segEgmitwi(reRes Uw'@lu@e PNJQP lvﬁtfpgf@Kﬁhem%ﬂ%@rdéﬂ(%d}eand Protocol (IP)

network (216). 24 6. A nethod acqui ri ng network advert’i sement

i nfformation in aupaet wocéeseiwi raothmenita{@00§508onporitsithg (514) a network
advertisement broker (NAB) (214) by said wireless UE device (102) using an
Internet Protocol (IP) address and obtaining network advertisement information
from said NAB (214), said network advertisement information including a
combination of identification codes corresponding to one or more radio access
networks (RANs 208-1 to 208-3), one or more wireless core 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,

7. The method of acquiring network advertisement information in a
network environment (200) as recited in claim 6, wherein said combination
comprising at least one of (1) an identification code associated with each RAN
available to satd wireless UE device (102), (ii) an identification code associated
with a wireless core network (CN) that is supported by said RAN, and (iii) an
identification code associated with a wireless service network (SN) that is

supported by a particular wireless core network.



upon selecting a particular radio access network (RAN) di scovered via
scanning by a wirel ess user equipnent (UE) device (102), authenticating
(508) by said wireless UE device (102) with an authentication server
(504); and upon successful authentication (508), contacting (514) a network
advertisenment broker (NAB) (214) by said wireless UE device (102) using an
Internet Protocol (1P) address and obtaini ng network adverti senent
information fromsaid NAB (214), said network advertisenent information
including a conbination of identification codes corresponding to one or
nore radi o access networks (RANs 208-1 to 208-3), one or nore wreless
core networks (CNs 210-1 to 210-3), and “dne or more wirel ess service
networks (SNs 212-1 to 212-3) disposed in an interconnected arrangenent.
7. The net hod of cacquii.ng .networ [ert] nt_ 4 nfar el SN net wor k
envi r onnent (ZOOf@as Jggigg §¥%9£§§%%¥@? W%§¥§$ﬁxggvle%%ﬁ%?%%&?%ﬁon1“ 4
conpri sing afetw&aséndRniint (200)243 fedRat irf Eigah 00 QRS 7as3REdiALE™ WihBrieach
RAN available to said wireless UE device (102), (ii) an identification
code associ @dgertisqinent anfpimeliers Sunbere invdedesr kd{@Npns Rdt sersicsuppppdred] by
said RAN, and éiiihga i.dentification Qode‘?ss jated with a wirel ess
service net WPk OLSR] 2¢ t’?g”“%ﬁﬁgﬁytﬁﬁi%9m§‘ﬁé ‘cul ar wirel ess core
network. 25 8. The nethod of acquiring network advertisenent information
in a network environnent (200) as recited in claim6 or claim7, wherein
sai d network ad¥erti S&remethod§ of mequicing fnutioek adneftisdesnt ndbeahiionsn of
services supported at |east _one of a RAN, a wireless CN, and a wrel ess
SN. 9. The MEMHRIYE SHURBHENE (YY) retaeiisd wadaing oselwtmt? phelehme: vdwrein said
net work enviNARMRMUssdARY Rfin' H%ehsi%idd of -2k AN seflnBhIM 028! 2 hRblBsS core
network segment (204), a wireless service network segment (206) and a public

packet-switched Internet Protocol (IP) network (216).

10.  The method of acquiring network advertisement information in a
network environment (200) as recited in claim 6, claim 7, claim 8 or claim 9,

wherein said scanning is performed in one or more frequency bands.

11. The method of acquiring network advertisement information in a
network environment (200) as recited in claim 6, claim 7, claim 8, claim 9 or
claim 10, wherein said scanning is performed in one or more radio access

technologies.

12, The method of acquiring network advertisement information in a
network environment (200) as recited in claim 6, claim 7, claim 8, claim 9, claim
10 or claim 11, wherein said scanning is performed as an initial scanning process

by said wireless UE device (102).



NAB is associated with at | east one of a RAN segnment (202), a wireless core
networ k segnent (204), a wireless service network segnent (206) and a
public packet-switched Internet Protocol (IP) network (216). 10. The

met hod of acquiring network advertisenent information in a network
environment (200) as recited in claim6, claim7, claim8 or claim9,
wherein said scanning is perfornmed in one or nore frequency bands. 11. The
met hod of acquiring network advertisenent information in a network
environment (200) as recited in claim6, claim7, claim8, claim9 or

claim 10, wherein said scanning is perforned in one or nore radi 0 access

t echnol ogi es. 12. The method of acquiring®network advertisement information
in a network environment (200) as recited in claim6, claim?7, claimS8,
claim9, claim or ajim,11 rein said scanning is perforned as an
initial scanning¥%#ocg§% hgyugngQ1qP%V%%gle¥%e ‘Eggffﬁfg}né%HM1§?I?h%

met hod of agukbHNEN RIS é@d@)eést HRREBM claihQf, ALY, LRiA NRIMRN & claim |
envi ronment (200) as recited in claim6, claim7, claim8, ¢élaim9, claim
10 or cl ai mlP1or whdmei h, sdicrkis caihsergnig pepédbned] as @ bbdgkguodinchrstanni ng
process by said wirel ess, UE deyjce (1 14. The met hod of acquiring

net wor k advé??g§§Pﬁﬁ@KfWPBE%ﬁﬁﬁ%%B1&3g&bﬂetmork envi ronnent (200) as
recited in claim6, claim7, claim8, claim9, claim 10, claim1l, claim
12 or claim 13, further conprising custom zing said network advertisenent

i nformation based4on @g#egmephidcol acaiiriog edtweak hdwerikass: UForgdaMbedn(402) .
15. The nethod of acquiri n%(network advertisenent information in a

network environment (200) as recited in claim 6, claim 7, claim 8, claim 9, claim
10, claim 11, claim 12 or claim 13, further comprising customizing said network
advertisement information based on geographic location of said wireless UE

device (102).

15, The method of acquiring network advertisement information in a
network environment (200) as recited in claim 6, claim 7, claim 8, claim 9, claim
10, claim 11, claim 12 or claim 13, wherein said IP address of said NAB (214) is
obtained via a Fully Qualified Domain Name (FQDN) query (510) initiated by

said wireless UE device (102).



networ k environnment (200) as recited in claim6, claim7, claim8, claim?9,
claim 10, claim11l, claim12 or claim 13, wherein said |IP address of said
NAB (214) is obtained via a Fully Qualified Domain Narme (FQDN) query (510)
initiated by said wireless UE device (102). 27 16. A wireless user

equi pnrent (UE) device (102), conprising: a logic nodule (940) for
facilitating scanning in at | east one frequency band for discovering
avai l abl e radi o access networks; a |logic nodule (945) for effectuating an
aut henti cation nmechanismw th an authentication server (504); a logic
nodul e (945) operabl e responsive to successful authentication with said
aut hentication server (504) for queryingd network advertisenent broker
(NAB) (214) using an Internet Protocol (IP) address and obtaining network

advertisenment informatjon firomsaid .NAB 4 sai twor k .adverti sement
o or mmt o i nol Uil ng /A B TRE SR iBRebEre] et I SRes B¢ espond ng
to one or nore ragicR AGAERS9DE6} mrf*é&mmgssca&%n% ih At 28 Mo ﬁ-@%fen@ pARAe
wireless core networks (CNs 210-1 to 210-3), and one or nore refl ess

servi ce net vior KsscO8Nsng kdlabla mdR12:c8)s détspolsgd i n an i nt er connect ed
net wor k _sel ecti on

arrangenent; and | ogi ¢ nmpduyl 940) for facilitating.

based at |east irf %% mo&é‘ﬁa@éﬁa gorc tHafingopn évthpa%??gm Rgehasg ggdsany 7.
The wirel ess j: . erabl e for acquiring network advertisement

i nformation ‘}u#%égi%}e{%%?ékr%gﬁ%%og ‘nnent (200) as recited in claim16, wherein

sai d conbi nati on xCloghy insdald (M 5aBpeen idsheadivOn sedRsdssaehat@chtvhthitgach
RAN available to said wireless UE device (102), (ii) an identification code
associ at ed ittt agthgnHeatis sepee (A8 WdPk quenying Hatelsorku pporrtieempyt bekgr RAN,

and (NAB) (214) using an Internet Protocol (IP) address and obtaining network
advertisement information from said NAB (214), said network advertisement
information including a combination of identification codes corresponding to one
or more radio access networks (RANs 208-1 to 208-3), one or more wireless core
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; and
a logic module (940) for facilitating network selection based at least in part

upon said combination of identification codes.

17.  The wireless UE device (102) operable for acquiring network
advertisement information in a network environment (200) as recited in claim 16,
wherein said combination comprises (i) an identification code associated with each
RAN available to said wireless UE device (102), (ii) an identification code
associated with a wireless core network (CN) that is supported by said RAN, and
(ili) an identification code associated with a wireless service network (SN) that is

supported by a particular core network.



(iti) an identification code associated with a wirel ess service network
(SN) that is supported by a particular core network. 28 18. The w rel ess
UE devi ce (102) operable for acquiring network advertisenent information in
a network environment (200) as recited in claim16 or claim17, wherein
said | ogic nodule (940) for facilitating scanning conprises 1logic for
scanning in one or nore frequency bands. 19. The wirel ess UE device (102)
operabl e for acquiring network advertisenent information in a network
environment (200) as recited in claim16, claim17 or claim18, wherein
said scanning is perforned in one or nor e, radlo access technol ogi es. 20.
The wirel ess UE device (102) operable for‘ach|r|ng network adverti senent
information in a network environment (200) as recitedin claim16, claim

17, claim 18 or C]] £ MAR, VAgLE @J]‘S“ali&déeca(g E%ﬂe?a erfo(?rrrg ilile AhehRR!

one of an initial scanhing process an ground” scanni g process.
advertisement information in a network environment (200) as recited in claim 16

or claim 17, wherein said logic module (940} for facilitating scanning comprises

logic for scanning in one or more frequency bands.

19.  The wireless UE device (102) operable for acquiring network
advertisement information in a network environment (200) as recited in claim 16,
claim 17 or claim 18, wherein said scanning is performed in one or more radio

access technologies.

20.  The wireless UE device (102) operable for acquiring network
advertisement information in a network environment (200) as recited in claim 16,
claim 17, claim 18 or claim 19, wherein said scanning is performed in at least one

of an initial scanning process and a background scanning process.



