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CROSS-REFERENCE TO RELATED APPLICATION(S)

[0001] This application discloses subject matter related to the subject matter
disclosed in the following commonly owned co-pending U.S. patent
application(sy: “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.
1400-1037U8S); cach of which is hereby incorporated by reference in their entirety.

FIELD OF THE DISCLOSURE

[0002] The present patent disclosure generaily 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 woelully wadequate.



[ 0003] When a wireless network is deployed, there is a need to broadcast an
identifier such that a wirel ess user equi pnent (UE) device wishing to
obtain service can identify the wireless network. In a typica

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
beconmes woefully inadequate. 2 SUVMARY 1130041A schene is provided for
acquiring network advertisenent information in a network environnment having
one or nore radi o access networks (MNs), one or nore core networks (CNs)
and one or nore service networks (SNs). A conbination of codes is provided
to a wirel essqugflra@ari pment (UE) device for facilitating discovery of
applicabl e RR%—CN—SN conbi nati ons and subsequent network sel ection by the
UE device. [[@O03[A keheowres enbadhidnienteqititieg petesenadidisehestindoimstidhneet ed t o
a network advertisenent nethod.operable in a.network envjr it having one
or more. RANS, MHBTOr HBPEAEA R OBRe" GOTERLO &REES B N b P8adtast i ng
an adverti senppte RBESa@8RYs Q&) RN QRedoDrRAdCastics ORMthBHsC el A
associ ated therewith, the advertisement nessage including a conbination of

i dentificati otprafodetinn ohegdss ns parhdesbithi vdtdlesp wenhpiulgasni (UE)agevice for
identificatio assoc) e ! N, avaj t he
wrel ess UE adgpane TSR Bh b RN ROLEE LB R B ALY B Satdhe e
i S supported mywbikeseplibh buller UBRANyicand (iii) an identification code

associated with an SN that is supported b{) a E{grt_i culrfiar Cy; and recej ving
each adverti s@ﬁﬁ?ﬁlnn@§sﬁﬁ@oﬂwgtwt?%l%%“ iy Pife 1§ i cleatthitn §eprBtedure
for facilitatiRGRELVR helBlCGidMe b@%gg%tgij)r% %aﬁ}odnﬂer@afrat%dgpeﬁb bPenore

conbi nation of identification codes. | n anot her enbodi nent, the
present di scl®4tiseons odimert EtistandaonetononiccaiiVer ¢cispiren: wysdeaiingpenabl e
in a network environnment havi on nor e , RA one, or nore CNs,. and one
of more SN, CBHIFTEP TG eHEENSY 4080 TANEY it FRAtRAN FEPoet 50tali ng an
adver t i senentthsReS8 heORdRriicARee afdssGRNint Rirghanvelbidlionr eCRBh Rrtiby a
~wreless UE device; and neans for including in the adverti senment nessage a
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code associated with a CN that is supported by the particular RAN, and (ili} an
identification code associated with an SN that is supported by a particular CN; and
receiving each advertisement message by a wireless UE 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 2 network envircninent having one or more
RANSs, 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 ol identification codes, wherein each
combination comprises (i) an identification code associated with each particular

RAN available to the wircless UE device, (if) an identification code associated



3 wth a CNthat is supported by the particular RAN, and (iii) an
identification code associated with an SN that is supported by a particul ar
CN. [00071 In a still further enbodinent, the present disclosure is
directed to a nethod of acquiring network advertisenent information in a
networ k envi ronment, conprising: scanning by a wireless UE device in a
frequency band for discovering avail able radi o 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 advertisenent broker (NAB) from
a donmai n nane server (DNS) contacting the NAB by the wirel ess UE device
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conpl ete under'standi ng of the enbodi nents of the present patent application
may be had byautkdhératinve ebjainiies fasl Ilowiney PettatdlelPDesddtest idn awheElken in
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di scl osure mayABebprae tiittehs UE device using the IP address; and obtaining network
adverlisement information from the NAB.
[06008]In vet 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 assoctated with the
wireless UE equipment for contacting the NAB using the IP address and obtaining

network advertisement information from the NAB.

BRIEF DESCRIPTION OF THE DRAWINGS

[6609] 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;



4 [0011] FIG 2 depicts an exenplary enbodi nent of a network environnment
where a wirel ess user equi pnent (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 database structure provided as part of a network adverti senment
broker (NAB) in accordance with the teachings of the present patent

di scl osure; [O00131FI G 4 depicts an exenplary nessage flow di agram of the
present patent disclosure for acquiring network advertisenent information
according to one enbodinent; [0014] FIG 5 depicts an exenplary nessage
fl ow di agram of the present patent discldsure for acquiring network

adver ti senent GO@iﬁfI@E' mPic@sC&péﬁ' di%focfr&g}%tnlﬂ@ﬁt cﬁ@%‘vaubQﬁ%@ whds 6 i's

a flowhart a SOC|ated a net e present patent disclosure;
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as an operated:based |lis a_ user- an.enterprise-base
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according to ghgodeachi ngs of the present patent disclosure; [0017] FIGS.
8A- 8C depi ct exenplary dat abase structures for faC|I|tat|n% configuration
of the oper ati684213%Ga 3nideririesan URcrelary clatabgep structure provided as part of a

network advertisement broker (NAB) in accordance with the teachings of the -
present patent disclosure;

[BO13]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
disclosurce for acquiring network advertisement information according to another
embodiment;

[06015]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 entetprise-based list for configurably
setting network selection preferences and prohibitions according to the teachings
of the present patent disclosure;

[06171FIGS. 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.



[0019] FIG 9 depicts a block diagram of an enbodi nent of a wireless UE
devi ce operable to acquire network advertisenent information according to
t he 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
wi |l now be described with reference to various exanples of how the

enbodi nents can best be made and used. Like reference nunerals are used

t hroughout the description and several views of the drawings to indicate

| i ke or corresponding parts, wherein the various elenments are not
necessarily drawn to scale. Referring now to the draw ngs, and nore
particularly to FIG 1, depicted thereinds an exenplary generalized
network envir pprant pQoLbRNEHONO IR NG the present pat ent

di scl osure may be practiced. A user equipnment (UE) device 102 nay conprise
any portabl e Potput eysigre agd meltapt abs ppadmpalpst digrosuamdiiehav dbe nputibad)
devices) or a_npbile comuni cations deyice (e.g.,.cellula ones, or
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there may exist any number of Public Land Mobile Networks (PLMNs) that are
operable o provide cellular telephony services which may or may not include

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



[ 0020] Further, TIE 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 nbre generic access
networks (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 provide access services between UE device 102 and a PLMN core network
usi ng a broadband Internet Protocol (IP)-based network. W.AN arrangenents
120 provide short-range wirel 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. Fla, | EEE 802.11g, Hi perLan and

HiperLan |1 stapgaidsindiwhion stapdaudanGRenA h ehaRdsl fema@Nlnidigs Blaiet oot h
standard. 7 [00211 In one enbodi nent, interfacing between the WACN and AN
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wel | as rel atestatos RepiRicat(IIDR) nbikeW 5 edodeANvitadindraynde(NVRUgnbagedew t h at
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present patent disclosure are equally applicable to MV/NGs as to PLMN\s.
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subset of the generalized network environnent 100 illustrated in FIG |. As
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{ADs) or “hot spots,” and can be implemented using a variety of standards, e.g,,
IEEE  802.11b, IEEE 802.ila, IEEE 802.11g, HiperLan and HiperLan II
standards, Wi-Max standard, OpenAir standard, and the Bluetooth standard.



[0024] B By way of exanple, RAN-1 208-1 is operable to support connectivity
to two CNs, CN-1 210-1 and CN-2 210-2. In simlar fashion, RAN-2 208-2
supports 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 SN2 212-2 as
well as SN-3 212-3. Gven the interconnectivity of the RAN CN SN segnents,
several conbinations of identification codes may be obtained for purposes
of uniquely identifying the vari ous RAN-CN SN conbi nati ons that the
wi rel ess UE device 102 can potentially discover and select from For
I nstance, with a suitable Mbile Country Code (MCC) being included, the
three 1 D code conbinations associ ated wi t‘h RAN-1 208-1 are: [MCC

bAVBNC2] .

. MANCI . NCNC! . (uBbirh onk Mo MANGT intMENGs MENGRE incand Vg

ac
[0025] Likew se, the |ID code conbinations associated with RAN-2 208-2 are:
[ MCC. MANC2. MoNictuatag igNcearflande it Masi@2 sieaiigds.. Fpningmay, GAN 118 may be

{ :V\C/ICCEZMII?IASIZ\ICZ]- %&?\%Ml or %x%ce%ﬂl\\/lll\lﬂs‘[\llg?ng the %?dce ul}'lccszzle;t f&'ﬂg 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.

[0022]Based on the foregoing, it should be recognized that the service
infrastructure of the network environment 100 may be generalized into three broad
segiments: 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 (MVNQs). The teachings of the present patent
disclosure are equally applicable to MVNOs as to PLMNs. 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
enviromment 100, traditional breadcasting of a single broadeast 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 retwork environment 100
illustrated in FIG. 1. As depicted, wireless UE device 102 is operably disposed for

acquiring network advertisement information from a RAN segment 202 that is



[ 0026] The two I D code conbinati ons associated with RAN-3 208-3 are:

[ MCC. MANC3. MCNC3. MSNC2] and [ MCC. MANC3. MCNC3. MSNC2] . As wil | be descri bed
in detail hereinbelow, a nunber of options are available for providing the
applicable network I D 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

regi stered on a network). 100271 Further, a network advertisenent broker
(NAB) entity 214 is disposed in the network environnent 200 that is
operabl e as a depository of various RAN-CNSN I D code conbi nations as well
as information relating to supported serVices, capabilities, et cetera, on
a networ k- by- geipet ko DTN Segrhé: zoms\mlaﬁen t@mdiat@tag@e 18 tanUS N Wegmass DR at ed
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as WLANs, WLAN-A and WLAN-C. Reference nuneral 308 refers to the core

networks s uppdmté"mullgythea@WOparﬂAI&tﬂllérSmANmbdehpm‘ thadl tha W}tﬁl%ﬁﬁ‘rﬁ Bovice
Reference nu refers to th ar i $8L Y h. CN,
such as. e g st lg heal el iRr IR FoRE e R YR o er
Cel [ ul ar (PoCc)ommoch&(M'ck:e beiR0i28hdéd) ta@médameedmbmbmﬁohea@hm@s of
the present patent disclosure, at |east three opt| ons are available for
provi di ng netWist RAMN @08t ls&fent i nformation (i.e., information indicating

-whi ch networ ks and net wor k i ble to a wirel ess
e[‘g\@@’@ Mﬁa ORI E]. E/I@UI & éf"j

device): Broadcast on a p sis. Int opfion, existing broadcast
messages may be expanded or{MAqiNAOAL Vﬂﬂi‘ﬁétjm‘ﬁmﬂess@ges be created to

carry the conbinations of W&BFI\%A'N%I?O 2 MSNC2].
[0025] Likewise, the ID code combinations associated with RAN-2 268-2 are:
[MCC.MANC2 MCNCL.MSNCI];
IMCC.MANC2 MCNC1L.MSNC2];
IMCC.MANC2 MCNC2.MSNC2];
[MCC.MANC2Z MCNC3 MSNC2]; and
{MCC.MANCZ.MCNC3.MSNC3].



Broadcast all avail abl e networks and network conbinations via a beacon
channel which may be provided by a third-party, e.g., a public body, a
consuner group, etc. Provided via querying a NAB entity. [0030] FIG 4
depicts an exenplary nessage flow di agram of the present patent disclosure
for acquiring network advertisenent information according to one enbodi nent
where adverti senent nmessages are broadcast from RANs. One or nore RANs 404
are operable to broadcast information via associated control channels over
the air interface 402. In one arrangenent, the RAN nodes 404 may conprise
Base Transceiver Station (BTS) nodes deployed in various cellular 11

net wor ks. Reference nunerals 406-1 throudh 406-N refer to the control

Chann?'_”Essa?@§6fﬁé1t@&?ﬂ?r&ﬁﬁc%éﬁmﬂﬁnﬁﬂﬁzﬂ%&%&&¥ Roades Aai3a20€3i gpat ed
repetition rate. 1n one inplenentation, the broadcast information may

i ncl ude net wolMCLCIVADHS MEAHCHMINGZ] afic [ NMEEC.&RANEZPABNGX YISNGZJr mads on,
adj acent cell_ information,. appng,other types of information. U 2.1
ooero'e to ruhb e e alRRP R ByBbet B CRFRhy B predRiss° and
based at | easgrobiidaht appRdabletke&ay eslicaaitebiisEe teht UM Hevioal ¢ Déther
appropriate network selection may be carried out which may be nedi at ed

t hrough appl i @ati opitigl sedit ProsedpiEr Efceyhamdho rdsiics tsi BRfs IeESIgY @k any
configured by_the. Cr rk.. r.s the: | frd f Il n
oo o et Y B 8 DR RS PR AT R ey 0ORE
transm tted igandtherk). entirety. That is, each RAN-CN-SN I D code conbi nati on

is conpletely.r | ved and transmtted explicitl For. e | e, each of the
threengonbingppgﬁguﬁﬁﬁﬁﬁwﬁmﬁi? Gﬁﬁﬁﬁﬁé&§¥$fﬁé%¥ﬁﬁﬁénb’£E££K§$R@$é2T; and
[ MCC. NANCI . MGNE2 - AMRINC ViR e €60 1At RSFRENA AONdWokRofAArighs KAS-CR-may be

broadcast by RAN-1 in conplete form In another inplementation, each CN may
adverti se al |SINDI @dsodasbinatiwapporelbas Boprmatonansbeingtthesupported services,

: . .. mi ' f i.ndi h
and NENC2 ar o CHDOTT a0 oy 6 CRETaekEr e PN R FRbiS s 8P noea

to before, fatrueaehanetmekyitinBIAR P34 da abfiieBIRAT N, N0 A0¢ as tvhitksaage t hat
defines the services that are available. In one aspect, UE 102 can al so
request the AV &eSOMMBEEANEEIVERS bYPPPHET bt $3HgRA N aP Pt GFesss ISt EHe

Tbi h _ ) ; k
Cormi e Bl i) OSL AR i D e 080

node to obtain y, the code | rmati on as
wel | as the sHiRR,ceSPPAf or natyi OBERwypsdie VWEAW, ded atlodecheo i indithe doragoiRANs by
one or more NABS LN, BI9AGCaREi Ny or ail 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 stiil 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 15 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 arcangements,
the database structure 300 may be provisioned with the data pertaining to a faly

large number of RANs. Reference numeral 302 refers to one or more RANs



12 [0033] FIG 5 depicts an exenplary nmessage flow di agram of the present
patent disclosure for acquiring network adverti senent information according
to anot her enbodi nent. As before, UE 102 is operable to read broadcast
messages 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 nay be selected (block 506). Thereafter, the

devi ce/user is authenticated by engaging in an authentication nmechani sm 508
wi th an Aut hentication, Authorization and Accounting (AAA) server 504. Upon
successful authentication, the RAN is op&table to pernmit the device to
contact a suijallmRd\eBhei® RAN IDABI&L AervRbNiphbRe BB fehl R ANGHE I RBfficd N ONE
i npl enentation, the I'P address nmay be obtained viaa Fully Qualified Donain
Name (FQDN) doeelprnm3@4. abededopnplhdiAlvi seopendvds wi mppid THEDNpee! Paakinly uct ed

using the RAN, s bile C t -( nd gobil Net wor k de (MNC).

I n anot her iyiﬂ%%rs %:teﬁon&%tﬁle‘&%?'ve?n 0 eﬁ’é e'pro g %Iéﬁ%mf}%ﬁ%dalr ess or
FQDN. Ref er enggrdpurmiial SofSl @aaidlab FANEHRR dieranctBsadtwess ik eguestd vi a FQDN
guery to a donmai n name server 502 and the response therefrom_Once

rver (DNS) 50 r espon. )
the NAB' s | P @bdneddo.i 4salustyatsh BANy Iuptcaenerdes Wik adiitioppldhAbSnR AT S, NAB
214 via a re ty NBSs 1 i t Ui Skt i jon via
a reply 516. qggﬁp%’rt t e%; gﬁ%?@%@??&g@%lﬂ@ﬁ%g%ng 2 hg&%{rlyg}éude any
or all of theuhwkdlodhgeidast &o thaulsor inbevorkD stppated bytachatarnddr BN | e
Subscriber Identity (1N ich,is construc as_[ VI j.MNCI in GSM
where [MOC] (BB IBSOTn Ot/ SeRch MUHE b abA riebeld Y PG STl
identifies t fsﬁ%&dfw metapran, ang MR, resvRBndid GUBsysiant RIS), denbhdel es the
w rel ess Ul7, device), network ID, (e.g., Cell G obal Identification (C3)
or System | délshte-dakk omwr Cellmpy (Poget swsttke liRs- of ot her networks, |ocation
i nformation ireless L ice (e Sk:t.1,0ni em or
s coor di nad e o BdRS il udathderc ol A B S VR
access poi nt shreangtidhCradatigsse &r prbeidy edtestk dfvedssehrat infoOOBidhAke part of
-the reply nessage 516, NAB 214 is operable to transmt the stored RAN-CN- SN
I D i nf or mat | AOHBaEN indicalipg whicdy RV A "eHPIBiCMEEions aGcavatiaye to
therew th. Based.ion f.hg.geographic |ocation information of the wireless UE
- device, the NAB information may be appropriately custom zed. Upon receipt
of the requisite infSortnBrdadnast bhe wir Red ¥ dusiblE Inléhis optick( 2xistiyg Stoardenst t
locally. [0035] FIG 6 s _a flom%art a%%: ciated. w TE an epbodi gesni) of the
met hod descri bed her ei naBB§v&E“ A 4Y IS5 KPBHZES ¢ 181 89U %ee

operabl e to scan for avaideadhes BANSiHRG itk YEANEwOk INEodk. MOre
frequency bands and in one or nore radi o access technol ogi es, dependi ng on

t he devi ce confi gur &t i onBrasdceséad paailatdy nelvarigl ad natwpsk gragynaioas v a
configure the wrel ess i f . o) ) , fhat are
used, wherein the confi ggctﬁagwgﬁ&flfﬁ?%‘?h?fca?#%ﬁ%ﬁaﬁ%gggt r%%?s%%%l"é’%nt ary
file (EF) structure on ap$hibsedybetordsdent ptoppMxdul e (SIM card or Renovabl e
User Identity Mddule (RUM, grd opgr,ablaigm%t h the device. O her renovabl e
menory forms may in€lude ‘6’8!9% A2 BHAERE IRCHrAUSD, et cetera. In another
embodi ment , R0 Hat 3 eQutd Heehaiad r‘n@ss@gé % QAdaBAR Y1 MdpleSeri Haggf at ed
with the device and/or as part of ‘a managed object i nformation tree.

Addi ti onal | ydistheurdefir ceequonfd getvark onivddisamealy idermudinf isechridipgt fve omet wor k
operator via_ a er the Air (orA) mechanismsuch as ort sage, Service
(SN« CCel | eBadiEt Wi bivbilaheal cScreniss it ety TEBh RS, N o
Unstruct ur edmaup R aNenar jre Sefviige (batdadddSSPforchalich $fa hdsobibtetih@trol

enbodi ment, it may be possible for the subscriber to nodify the device
confi gur at i ofhagaelg over the air interface 402. In one arrangement, the RAN nodes 404 may

comprise Base Transceiver Station (BTS) ncdes deploved in various cellular



[0 036 1 Gven the diversity of the exenplary network environment 100
described earlier with respect to FIG 1, it is envisaged that scanni ng may
be effectuated in a 14 frequency band in which at |east one of the

foll owi ng technol ogies is operating: GERAN (w thout EDGE), GERAN (with
EDGE), an | DEN network, a CDVV/ CDVMA2000/ TDVA networ k, a UMIS network, and
so on. Additionally, scanning may be effectuated in a frequency band
conpliant with a WEAN standard sel ected from |EEE 802.11b standard, |EEE
802. 11a standard, |EEE 802.11g standard, Hi perLan standard, Hi perlLan I
standard, W-Max standard, OpenAir standard, and Bl uetooth standard.
Further, the UE device includes logic follselecting a RAN based at least in
part upon the network information obtained via scanning. Thereafter, an

aut henti cati on.mechani sm usi ng_AAA j | oy.e authenticat i h
Govi co ana. sObstP gl THenR Alaart AP IROGYE 0 & LR SRtk
obt ai ned usi NGess@a@- thatkPNréddcas o y6Bb nervaitksRAuEe Mt 4 YesigreedNABedisoncant act ed

using the I P address obtained in block 606, whereupaon appropriate network
advert i sement1ni ficolitrieMEHoT | tRIPHPIset Jforarlip BBy el s nethiogt Heto8R may
pe obtai ned T aMmibditaifrnifiof | bl QrRHRN bR S don T T folth iR LIG, Y be
custom zed based on the ‘geogr dphic cation of the device, for exanpfe.
These oper at i @iha tapes ofl ihfstmabed U 10! coksrdi08iaredd @d:0bropQB3Link@atidn

“depicts an exenpl ary dat abase ucture 700 that may be provjded as an ‘
oper at ed- base‘ﬁ’%?i@l?, aly P a—"ﬁ_agé% dgba ?doé‘ﬁ ﬁ?‘e?rbrﬁaéte-“g%eﬁ‘el feé:tﬂ,vc‘gr any
combi nati on tHReRREmekOInfEAMHAUrRBtoprinRt hbtkbriedenRiibn SRAE Wel O4triBd &fver ences
and prohibitions accordlng to one aspect of the Present pat ent di scl osure.
1

“I'n one enbodiweink mayhe etiabalsbraghrpplicationod sush poreicgeasemdagolifitions
oper at or -defiped network |i.st, I fi rali fi.network | Ds
whi ch shoul d en(%ial 2?%‘?“‘%5‘%%?‘*3"@ %?gébesr%ﬁg%’ ﬁ%ﬁ&é@ﬁfg&%"‘ﬁ%@%‘é‘y@? llrlr(%'r e radio

access t echnghogies onehaipgdhedtigom) ehaomkobdDR A€ PSPl @de byonitisatoper at or .
I n anot her enbodi nent, the database structure 700 may_be configured as one
or nore user R&t BGr Kapsmifted W thetoRatifenst gt ﬁséac%sq“ﬁbl"%wésmgﬁélcé’gg UE

. device, for A& dsSfv : ad S6&L,:8H Upon
. i dentifying ?ﬁense#l\‘/xel? tE {)}nﬁﬁg@)&ke‘bsi%%g?%ﬁ%%&slﬁéfieﬁgﬁg%ﬁg gn? ér E@Iﬁe’ Idi st

- (i.e., netword | Ds)hcare popul at exdbribindtivasr es p@dCOMdARNRE. BICN Q] HEENGHot her

etvork 105 (REC R BRGNS et Btor SRS PRIE RIS ey ces

for the benefjréviadd id ass00nRLiON CEtIUERONS-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.MANCLMCNCI.MSNCI:MSNC2]
combination format indicates that both MSNCI1 and MSNC2 are supported by the
CN identified by MCNCI.
{0032] As alluded to before, for each network there is a corresponding broadcast
message that defines the services that are available. In one aspect, ULl 102 can
also request the services information by transmitting a particular ID code
combination (e.g., [IMCC.MANCI.MCNCI.MSNC2]) to the appropriate network
node to obtain such information. Additionally, the ID code information as well ag
the services information may be provided to the individual RANs by one or more

NABs for broadcasting.



-[0038] Irrespective of the particular configuration, the database structure
700 defines a plurality of radi o access technol ogies, e.g., EDGE technol ogy
702A, WLAN t echnol ogy 702B, and UMIS t echnol ogy 702C, wherein a nunber of
RAN I Ds are provided for each technology. As illustrated in FIG 7, columm
704A identifies nultiple RAN I Ds for the EDGE technol ogy, each RAN
supporting one or nore core networks identified in correspondi ng colum
706A. Li kew se colums 704B/ 706B and col utms 704C1706C are provided for the
WLAN and UMIS t echnol ogi es respectively. As one skilled in the art may
appreciate, the various IDs can be Service Set IDs (SSIDs) (for WEAN), SIDs
(for 1S-95 and 1S-136), or [MCC, MNC] conBitnations (for GSM. [0039] Simlar
to the network preference lists set forth above, an anal ogous dat abase
“structure may rovided . that identifies one,or re networks that are

For bt dden 1o ISAPFEN I 3 PSRlashirae B et Rkt MR et Pefeq as,
for exanple, aRcieREEIHOEcRAHLHRAM hiwdrti{dmet inf5R8AIH £doRiinah SRAKREt or) ,
enterprise-barred RAN |i st é}.e., sgecified by an enterprise), ,

oper at or - bar r @ab@Nmenst Ag beigre, Wpd 87 it epprpijic 4p rddragdsayt mepsgees over the
enterprise-bay. i i . |51 -ent I 401 I n
addition to o"rr‘%éqgtregf\%l%‘l’r éﬁgfé‘%‘ﬂgh%r%g%gld#é‘lrm?%ug%da(g%ﬁ%]isgﬁé‘ ?ig‘%agl%gg?%“

dat abase st r ufilters e@.g.,dpaoditiFey ifigrsn @tanoplefpeafeey anced! andepathd Biltkiso(is,, one
or nore hone network |ists (includjn ui val ent hone networks) may be
provi ded for A Ay ¢ W eRAEBHEd ot EVéG U RRHPRR BN BEhdewor k
entity referrea- & @sodk 50k9 MORM AL, BROKEE&/RR) is AddEid anal bﬂ@&@fgi@ in
regarding RB provisioning and its interaction with a NAB nay be tound in

t he fol | ow ngatcentniisationneechepispedd@f nyit. 8 pathenticatiopl iAcddéromtientand| ed

! VWORK S ON,.S G G BROK AN d
norew th (AL LOTIR) BBCRErRGC T8 bEPTISF Cal chOkEtFulogr chEdae B ©

her ei nabove. ofcPfd o farueht kidtick hetentade RinbRNeAR0E. ¢l NAS 2l halisigothed be
used in the radio part, appropriate inte[ligence or logic may be provided
as part of tHIARS & addressE mernedamismetaasn, the Foaddioss Ry be ioP{pingdoriy 2
various radi o . { r - AN i hitio re the
Wreless deviont SEAAHRLANGR, (POPAGIEREER AR B By RuldehPherc Bl

“t echnol ogi es)EQBNparbnguictd ushgahe®A e addsbiimEbedrnaScdd M) mad WMakpler at i ng
node (hi ghest, priori . Secondar nd tertiary. operatj modes be
accor ded Ioméﬁtﬁﬁ?%#%%%ééﬁﬁggoﬁﬁi%ﬁﬁv3 %ﬁﬁ?ﬁ?mngﬁéﬁﬁﬁyggaﬁﬁﬁﬂtﬂg?%Fﬁe
operating nDARSviABYhOEP GANLION RADN. REFOE L GinhRea16 ¥ nahe &l befchas adpon
operator-defined criteria, subscriber-defined criteria, or

ent er pri se- defdidpss requesleriaa’ QBdhauexelitpt depaparanetsers: (D) i 392cant #el | i ng

~the operating, he. ' 2GAL ik nf.0 ion (e g 4. UP .
;infornation)%eggﬁ%%g%éﬁgg? ?ﬁ%%ﬁﬁ%k?&%%%ggﬁgg%b%EEB%%17&TBgfkgggqﬁﬁéﬂlike.
. Addi ti onal | y,itheetsmbals DVER Ril deiLE rdpicbtombBYg D1 P rey bisiaiths i rapaiattosiB,

.enterprises qr_subscribers {i.e., for hard set). In gne inplenenbation, t he
interaction JRfYREEY BErAiFRYETS- dbt PHEDREYFSREERES o - dIE CedRf oV o gt akes

~either primany u3EGANIALY of Ao FRWIRL Ma@PRIALIDG 1PAG . FRGRaGRL! Btbic
~parameter may be provisioned wth a flag associated therewth, 1ndicating
~whet her the debsaer ddadity (IdASTHashith isocowhudtiad os PHACQIGMDET [ MAN bpetaid,ng
mode. For exanpl e, si.der.that the wireless, UE device discpvers a.
apeci fic col IMIES ISR EFTEh R A pner HE CORTE £ (e abUaidd e HAEES he
subscri ber hage defined:voe, aangiiNons tatnighe BONAMEIISHRS Sl DIt hi s
cell. WVEAN is to be set as the prlnarY operating node. Accordingly, the
devi ce' s pri sarigchodelwskl d0belespt €¢fl Global Identification (CGI) or  System

Identification (SID}), network IDs of other networks, location information of the

wireless UE device {c.g., Global Positioning Systen1 or GPS coordinates), media



17 VEAN in this particular cell provided the honme SSID has been found, and
the secondary node may be set to GSM [00421As pointed out earlier, the
provi sioning of various preferred and barred network |ists necessitates
appropriate device logic for specifying the order in which to use them

Mor eover, each country nmay have its own regulatory requirenents as to which
| ist should take precedence. An enterprise conpany for instance may forbid
access to a public WLAN access point that operates in the vicinity of the
conpany's prem ses. Additionally, certain device |ogic may be necessary for
speci fying the scanni ng behavior as well, since there may be a nunber of
bands on per-technol ogy basis in which tHé device is capable of scanning.

FI GS. 8A-8C depict exenplary database structures or logic for facilitating
configuration_of f A0 i rel evice, | i cul ar.,
reference nurr%ér)cae"f;St E%B%Pgm)éh dgc%‘fs%e ez%vgadg %l%aa f??sstpobnﬁﬁéirn fi%g‘g:%ﬁéecgr%ssg)per abl e

w th the devi e wihgegIUE deyitd.ority i s inposed on the device's various
network lists., In FIG 8B, reference nuneral 800B refers to a schene for
speci fyi ng i nl4984] A% eaR BhavrRly BEsspsfed Hovhidd 2k 15 ppaable dodmnsipethet he
devi ce perforgg. nRuEL inAl Norr fh b S, P i.ged. that n : uld be
scanned in baér?glseﬂA, ,Ugﬁgl\%ﬁ?@lwfg&n%ﬁi érsgwgqrée%% g@éﬁ&%ﬁe@f%ﬁ%@g&%ul d be
sel ect ed fronmB&0attizthe@0OthVHZBast80Mh Vhiz , geapchphBOchiizn ibhfckewiise,of the

Technol ogy B cou] d . (15- operati.ng in two bands, 850 Mdz. apd 1900
Vo, At hough GRS (0% ARSFe0 AR GBI TEHEN Tt (P ooHS B HEY e FFEgaehcy
bands in schegpoS@RBipt bt theheshis ididamakiva ele tMaliest BT 8ev18Y 1REmBy k@80 Ogy
available with the wirel ess device in which no scanning bands are specified

(e.g., by setloc#ly-an on/off flag associated with that particular technol ogy
O 21, OXPLI . Ao, R 00108 5008, AL LB AR UL B ki
-[0043] An exedgbrbod hareihbtadves carblpelo6eziune viglaeetUHR detite isnofebebld al $cai ng:
gggin t :3 gzg Flbn aggsg 1esﬁ2%ssi§é’}ﬂ<§}h£ ER?\Tsrig%ngtoﬂno?g ?rgqxglggf%agc?sngnd(i%%)nescan
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 fechnology 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 subscribef to modify the device configuration data.
{0036] Given the diversity of the exemplary network environment 100 described

carlier with respect to FIG. 1, it is envisaged that scanning may be effectuated in a
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frequency band in which at least one of the following technologics is operating:
GERAN (without EDGE), GERAN (with EDGE), an IDEN network, a
CDMA/CDMAZ000/TDMA network, a UMTS network, and so on. Additionally,
scanning may be effectuated in a frequency band compliant with a WLAN
standard selected from: IEEE 802.11b standard, IEEE 802.11a standard, JEEE
802.11g standard, HiperLan standard, HiperLan I standard, Wi-Max standard,
OpenAlir 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, ¢.g., FQDN (block 606). Subsequently, the NAB
is contacted using the IP address obtained in block 606, whereupon appropriate
nefwork advertisement information including services/capabilities information
may be obiained 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 operated-based list, a user-based list or an enterprise-based list, or any
combination thereof, for configurably selting network selection preferences and
prohibitions according to one asi)ect 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 [Ds which shouid be considerad
as preferred networks in one or more radio access technologies, wherein the
network IDs 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. Fach such list may be

band?



At | east one NetworklD appears in a list? Yes Register network that appears
i n highest place in list for that band No Any bands left? Yes Go to 23 No
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accessed by the users upon identifying themselves to the device, wherein the
contents of the list (i.e., network IDs) are populated by the respective users. In yet
another embodiment, the database structure 700 may be configured as a list of
network IDs that are preferred by an enterprise owning the wireless devices for the
benefit of its employee-users.

[0038] Irrespective of the particular configuration, the database structure 700
defines a plurality of radio access technologies, e.g., EDGE technology 702A,
WILAN technology 702B, and UMTS technology 702C, wherein a number of
RAN IDs are provided for each technology. As illustrated in FIG. 7, column
T04A identifies multiple RAN IDs for the EDGE {iechnology, ecach RAN
supposting 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 technolegies respectively. As one skilled in the arl may
appreciate, the various IDs can be Service Set IDs (SSI1Ds) (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



"Regi ster Network at randomin highest priority band 19 [0044J En simlar
fashi on, reference nuneral 800C in FIG 8Crefers to a schene for

speci fying the device's background scan behavior. As exenplified, when the
devi ce perforns a background scan, it is provided that Technol ogy A should
be scanned in bands A and C. Likew se, Technol ogy B may be scanned in bands
D and G Anal ogous to the initial scanning process |ogic, the background
scanni ng schene 800C may have technol ogies with no band information

provi ded therefor. As to the background scan interval, it nmay be configured
on the device on a technol ogy-by-technol ogy basis or with a single for al
technologies. In addition, such configurdtion data may be provided within a
fi xed nenory nodul e of the device or by way of a renovable nodule (e.g.

g/(l\:/l an R|loJ Ir (I;/l c egar ' %(f:ntaing gﬁa‘ﬁ?@é‘) r@)!rvln f}echjé&feﬁ [‘@%ﬂlﬁgggg%}g%ﬁﬁ%@%ﬁﬁgﬁ %% (rjlutn ﬂat

band agai nst |rth@ioAt wltBas NA® endNe bwab kil Did RRE &61%owile &omiSdidy ¥8ed co-
pending U.S. patent application entitled ““NETWORK SELECTION SCHEME
USING A ROAMING BROKER (RB),” filed even date herewith (Attorney
Docket No. 1400-1037U8) and cross-referenced hereinabove.
{0041] Given that there are a number of lsts 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 ils 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
focation information (e.g., GPS information), SSiDs, SIDs, [MCCMNC]
combinations, cell IDs, and the like. Additionatly, 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. Each
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 UE device discovers a specific cell 1D upon
performing an initial scan. It is assumed that the subscriber has defined the
condition that if 2 home SSID is found in this cell, WLAN is to be set as the

primary operating mode. Accordingly, the device’s primnary mode would be set to
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WLAN in this particular cell provided the home SSID has been found, and the
secondary mode may be set to GSM.

[0042] As pointed out earlier, the provisioning of vartous preferred and barred
network lists necessitates appropriate device logic for specifying the order in
which fo use them. Mareover, each country may have its own regulatory
requirements as to which list should take precedence. An enferprise company for
instance may forbid access to a public WILAN access point that operates in the
vicinity of the company’s premises. Additionally, 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. FIGS. BA-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 o a list ordering scheme operable with
the device wherein a priority is imposed on the device’s various network lists. In
FIG. 8B, reference numera! 800B refers to 2 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 flag 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.

[0843) An exemplary initial scan procedure is set forth in the following:



20 [0046} FIG 9 depicts a block diagramof an enbodi nrent of a wreless
devi ce 900 operable to acquire network advertisenent information 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 enbodi nent
of UE 102 may conprise an arrangenent simlar to one shown in FIG 9, there
can be a nunber of variations and nodifications, in hardware, software or
firmvare, with respect to the various nodul es depicted. Accordingly, the
arrangenment of FIG 9 should be taken as illustrative rather than limting
Wi th respect to the enbodi nents of the present patent disclosure. A

m cr oprocessor 902 providing for the ovet&all control of UE 900 is operably
coupled to a comuni cati on subsystem 904 whi ch incl udes
transmtter/receiver (transceiver) functionality for effectuating

mul ti-nmode conmuni cations over a plurality of bands. By way of exanple, a
W de area W rel esgedxiRsnodul e 906 and a wirel ess AN Tx/ Rx nodul e 908 are
illustrated. Al though not particularly shown, each Tx/Rx nodul e nmay include
ot her associ at ed dompbHEntssosIEn S cofhsediethore | ocal oscillator (LO

nodul es, RE switc pass filters, AID and D/ A converters,

processi ng nndulegﬁgagﬁgggﬁ%?gital signal processors (DSPs), |ocal nenory,
etc. As will be apgpireni addittonoSeyaRilled in the field of conmuni cations,
the particul ar design gf t he conmuni cati on subsystem 904 nmay be dependent
upon the communi cation$®hetworks with which the UE, device is intended to
operate. |n one embodi ment, p4,he,FRMILNLLALY @naq%§m§pen1904 is operable

wi th both voice and data comruni cations. [00471 croprocessor 902 al so
interfaces wth furthefcatewkale bgubsyst ens such as auxiliary input/output
(1/0) 918, serial port.920 i.spl 2, keyboard 924, speaker 926,

m cr ophone 928, randon*‘?%éqc%dsaggzoﬁ%ﬁg%/’ff%(zRAM 930, a short-range
comuni cati ons subsystem 93%s and any ot her device subsystens generally 21
| abel ed as reference nuneral 933. To control access, a SSMRU Minterface
934 is also provided i n communi &&P¢Br &4 ®H<the ni croprocessor 902. In one

i mpl enentation, SIMRUMIingerface 934 is operable with a SIMRU M card
havi ng a nunber of key configurations 944 and other information 946 such as
identification and subscri ber-r drdigedo da?)a as well as one or nore SSI D/ PLWN
lists and filters‘£§ ribed in detail hereinabove. [0048] Operating system
software and ot hef rol software nmay be enbodied in a persistent storage
nmodul e (i.e., non-vol abish eretONaASI/BNGH /RS bEAAS AR MRLY 935. In one

i npl enentation, Flash nmenory 935 may be segregated into different areas,
e.g., storage area for conp%‘tf@rﬁpfrméﬁmkf%@mgf‘wwlféé-% dat a storage

regi ons such as device state 933, address book 939, other personal

i nformati on manager (PIM data iﬁ, and ot her data storage areas generally
| abel ed as reference nurmeral 943. Addi Reghak | yerwappepr kgicern ek Waghes:

di scovery/sel ection | ogic 940 may be prg%ideﬂ as part of the persistent
storage for executing the various procEfigf &s/st h¥&tdmat i on acqui sition
techni ques, and network sel ecti@n mechanisne set forth in the preceding
sections. Logic for effectuating appropriate DNS queries, authentication,
and NAB/ RB queries is al so exenplifi#d asidaldfigi c nodul e 945. Associ at ed
therewith is a storage nodul e 938 for stﬁying the SSIDY PLMWN |ists,

sel ection/scanning filters, capability indfcators, et cetera, also
described in detail hereinabove. [0049] It ighglidzeved that the operation
and construction of the enbodi ments of the present patent application wll
be apparent fromthe Detailed Descriptiod'set forth above. Wile the

exenpl ary enbodi nent s . and descri . have. been characterized as
being preferred, it sﬁ%%f%gwggﬁgﬁﬁﬁfﬁhﬁﬁgé@@%@% p{ﬁg& @g??ous changes and
nodi fications could be made therein wi thout departing fromthe scope of the
present invention as set forth in the follow ng cl ai ns.



22 CLAI M5 1. A network advertisenent nethod operable in a network
envi ronnment, conpri sing provi di ng an adverti senent nessage that

i ncl udes a conbi nation of identification codes corresponding to at | east
one of one or nore radi o access networks (RANs), one or nore core networks
(CNs), and one or nore service networks (SNs) di sposed in an interconnected
arrangenent; and broadcasting said advertisenent nessage at a
designated repetition rate froma RAN on a broadcast channel associ ated
therewith, wherein said advertisenent nessage is available to a wirel ess
user equi prment (UE) device performng a scanning procedure for facilitating
sel ection of a network on which to regist'®er based at |east in part upon
sai d combi nation of identification codes. 2. The network

~adverti senment .operabl.e in.a network i onpent, as fegited . in claim
L oher o n sl THORSARE BhBaBrielE G BFRT s Rt agantie

associ ated W fdn spastyimarhei deulcars FRAN@vad kel eehatiosaind snein@lified Wiend@yi ce,
(ii) an identificatign code associated with a core network (CN) that is
supported by 4&ite prafarmeq Backepgund saen. (i 15 proxisief dagit I sneeippn s sliyed be

associ ated w e\ n rk. t i : .Gyl ar
core netmork.&QHQX§Ej%bggﬁgﬁﬁg?mgfﬁé%%%é?%p?gﬁgiFpﬁgi%ggcopggé ?%&¥§Ha

net wor k envi ramh@ntAmdogomeitd dd initisdistdmaingopreces logial the badlowldadcan@ing

wherein said advertisanment, nessage further includes indicatiqns _ of services
supported by %geqng 3968&?@’ laz}ve&e%%ﬂ}ogéesdqth qpda d gﬁr_}rmatmn px-ovﬁe(? 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 NetworklDs in that band against lists

At least one NetworklD 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



4. The network advertisenent nethod operable in a network environnent as
recited in any one of claiml1, claim2, and claim3, wherein said

conbi nation of identification codes is provided to said RANs by a network
adverti sement broker (NAB). 5. The network advertisenent nethod
operable in a network environment as recited in claim4, wherein said NAB
is associated with at | east one of a RAN segnent, a core network segnent, a
service network segnent, and a public packet-swi tched Internet Protocol

(1P) networKk. 6. A method of acquiring network advertisenent
information in a network environnment, conprising: upon sel ecting a
particul ar radi o access network (RAN) di $8overed via scanning by a wirel ess
user equi prent (UE) devi ce, authenticating by said wirel ess UE device with

Contacti ng o IUBRERE Yl SoeR ciasrun oY adP B R T o QIERULREIRC oo

using an | nt egpeiblPtObafRle {eWorkddivesseant iahiraialbs eddlig ek trde@iidgenent
information fromsaid NAB, said network advertisenent information including

a combi nat i onobticirdessnt pateal distioneriedt wilk P%ﬁ%ﬁé’ﬂé?ﬁ‘é by ghaoge Sﬂ{éb?éitmdh‘é agf one
di d
or nore radi Oe;r?o\%xl R3S &%tﬁ’tf‘?égﬁ?ﬁé@lﬁ%%h gose odIREHE of O 16 &&@'Sah an

one or nore s ce networ I'n an interconn cte
arrangenent , avhmfrgemantsarmﬂane:t 1 8 imcmh/er Fi(se)mmfcicafﬁ b matundrer iof vetistiani sed
based on a geo phic locatipon of said wreless userﬁsg‘ﬁpgrrent devi ce.

7. The met hod? ‘c’j-t??'i“?‘ﬁg”h TREPIE SeRERE SHBRY APt B0 ithe ¥erRtwor k

envi ronnent aﬁoﬂ&@:’; eplcled. ChaddmiifglyMues %Qxlé:%&éﬂtt%@’m(}n@téh%ﬁ CRORIeaI RY at
| east one of: (i) Si i1dentification code associated with each RAN avail abl e

to said w rel dysiraiFeduifies ghary iun)ttumw widherspédt datthe wmbodiencass ot it pEsoit h a

core, et vork A dale, R98RIGH SR 57 A RS b ol o U

supported by @0y bbedbBr cogrled netavebimunication subsystem 904 which includes
transmitter/receiver  (transceiver) funétionality 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 moduie 908 are illustrated.
Although not particularly shown, each Tx/Rx module may include other
associated components such as one or more local oscillator {LO) 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 UL 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, randoin access memory (RAM) 930, a short-range

communications subsystem 932, and any other device subsystems generally



8. The method of acquiring network advertisenent information in a network
environment as recited in either one of claim6 and claim7, wherein said
networ k adverti senment information further includes indications of services
supported at |east one of a RAN, a CN, and a SN. 9. The net hod of
acquiring network advertisenent information in a network environnment as
recited in anyone of claim6, claim7, and claim8, wherein said NAB is
associated with at | east one of a RAN segnent, a core network segnent, a
service network segnent and a public packet-switched Internet Protocol (IP)
net wor k. 10. The method of acquiring network adverti senment
information in a network environnment as rPécited in anyone of claim®6, claim
7, claim8, and claim9, wherein said scanning is performed in one or nore

frequency banflgeed os rrehec T CFUH0 10f AGANLLIOG NGLIRK I PAYSILLslent

information in a net environment’ as rec I'n “anyone claim
7, claim 8, Cisalamo9prca!ﬁttbd0|lralmﬂﬂanlm&hehﬁthsaﬂled ;ﬁx@ﬁi@ﬁﬂ:d&gsdz sogerfogmed in

one or nore radi 0 access he method of acquiring
networ k adver IPREREHALPHT %mr{%% ‘Pﬁrf§°%§3@\d? I@Pélrﬂ? ¢ Bithen tSIKREEM ted in

‘anyone of cl ahmif acﬁu%% 53 }@yaéd?i'féma%oﬁé By, anﬁl@thép hPornfBdn J4@! ﬁc%

wher ei n sai d scanni ng performedas an initial scanning process
wirel ess UE d@@n‘@’écatlommd subscribdi3relafvedate ahedll @k oae quinok masmwm hsts

claim 6, orai MR BristBed ) GPHHRaR 10, "and i ai m 11, wherein Said .
scanning i s PEOHSIORIais &sRACKTIOUDAnS GRP ORI DE0EE: Ry $RicehMdiRligss UE
‘ devi ce. a persistent storage module (i.e., non-volatite 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 appropriste DNS queries,
authentication, and NAB/RB queries is also exemplified as a logic module 943,
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]1t 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 undersiood that various
changes and meodifications could be made therein without departing from the

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



14. The met hod of acquiring network advertisenment information in a network
environnent as recited in anyone of claim6, claim7, claim8, claim?9,

claim 10, claim 11, claim 12, and claim 13, wherein said 1P address of said
NAB is obtained via a Fully Qualified2PDomain Nane (FQDN) query initiated by

said wrel ess UE device. 15. A wireless user equipnment (UE) device,
conpri si ng: a logic nodule for facilitating scanning in at |east one
frequency band for discovering avaiChalMSradi o access networks; a

| ogic nmodul e for receiving an advertisenment nessage including a conbination
of identification codes corresponding to one or nore radi o access networks
(RANs), onelor nohactworkadnetisemerisngticksperabladn dratwerk epfoRmeRty GImMPESIAEL wor ks
(SNs) di spoged, i IEERARNRG ST A5 ADYRTEN bomBRbion of identifichRE! Gadpdul €
for facilit%ﬁﬁﬁg&%e 3%%%%? %? a H@?mo#ﬁ?gg mhlcﬁntggfg(?gfg} Bésed at | east
i N par wongspendigi @ a deasi et POARPT indentailio asaess @ntv@dée@{_.ﬁg\ls), one or JIgore TigEs

wr .el ?%gtwgﬁts(zéﬁlgc&dao%e %?ﬁl!olteesgrvicg %f@(&ﬁs) dYgggsre& 'irparﬁﬂfeg:olnﬂagﬂe& aﬁ‘%wz@nt;f or
facilitating scahning conprises POglc f'or “scanning in one or nore frequency
bands. and 17. The wireless UE device operable for acquiring network

adverti sene L 0f ' L. : . . :
o e M BRI ARl ol S SO URANE Rl 6108 T e e

_ _ ard : formed in one or nore
radi o aowdsst thewichobwiitedgherewith, where® saifitadvasiiseaicrignestage ifaypidablede amarglessed | n
anyone  of. cl.a] J(QE ' i GhzhpiobeduRF BloflitARk JeISERABE B Fetvdrk
perfor&%ﬁeﬁﬁggghlea%?éﬁﬁgkﬁgmgﬁggﬁltla?bsc%nnin Srbcegseand a bggbgiound
scanni mg whichdesgister based at least in part upon said combination of identification codes.

2. The network advertisement method operable in a network environment as recited in
claim 1, wherein said combination comprises: (i) an identification code associated with each
particular RAN available to said wireless UE device, (ii) an identification code associated with a core
network (CN) that is supported by said particular RAN, and (iif) an identification code associated with
a service network (SN) that is supported by a particular core network.

3. The network advertisement method operable in a network environment as recited in
either one of claim 1 and claim 2, wherein said advertisement message further includes indications of

services supported by at least one of a RAN, a CN, and a SN.

4, The network advertisement method operable in a network environment as recited in
any one of claim 1, claim 2, and claim 3, wherein said combination of identification codes is provided

to said RANs by a network advertisement broker (NAB).

5. The network advertisement method operable in a network environment as recited in
claim 4, wherein said NAB is associated with at least one of a RAN segment, a core network segment,

a service network segment, and a public packet-switched Internet Protocol (IP) network.

6. A method of acquiring network advertisement information in a network environment,
comprising:

upon selecting a particular radio access network (RAN) discovered via scanning by a wireless
user equipment (UE) device, authenticating by said wireless UE device with an authentication server;

and
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upon successful authentication, contacting a network advertisement broker (NAB) by said
wireless UE device using an Internet Protocol (IP) address and obtaining network advertisement
information from said NAB, said network advertisement information including a combination of
identification codes corresponding to at least one of one or more radio access networks (RANs), one
or more core networks (CNs), and one or more service networks (SNs) disposed in an interconnected
arrangement, wherein said network advertisement information is customised based on a geographic

location of said wireless user equipment device.

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

network.

8. The method of acquiring network advertisement information in a network
environment as recited in either one of claim 6 and claim 7, wherein said network advertisement

information further includes indications of services supported at least one of a RAN, a CN, and a SN.

9. The method of acquiring network advertisement information in a network
environment as recited in anyone of claim 6, claim 7, and claim 8, wherein said NAB is associated
with at least one of a RAN segment, a core network segment, a service network segment and a public

packet-switched Internet Protocol (IP) network.

10. The method of acquiring network advertisement information in a network
environment as recited in anyone of claim 6, claim 7, claim 8, and 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 as recited in anyone of claim 6, claim 7, claim 8, claim 9, and 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 as recited in anyone of claim 6, claim 7, claim 8, claim 9, claim 10, and claim 11,

wherein said scanning is performed as an initial scanning process by said wireless UE device.
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13. The method of acquiring network advertisement information in a network
environment as recited in anyone of claim 6, claim 7, claim 8, claim 9, claim 10, and claim 11,

wherein said scanning is performed as a background scanning process by said wireless UE device.

14. The method of acquiring network advertisement information in a network
environment as recited in anyone of claim 6, claim 7, claim 8, claim 9, claim 10, claim 11, claim 12,
and claim 13, wherein said IP address of said NAB is obtainéd via a Fully Qualified Domain Name
(FQDN) query initiated by said wireless UE device.

15. A wireless user equipment (UE) device, comprising:

a logic module for facilitating scanning in at least one frequency band for discovering
available radio access networks;

a logic module for receiving an advertisement message including a combination of
identification codes corresponding to one or more radio access networks (RANs), one or more core
networks (CNs), and one or more service networks {SNs) disposed in an interconnected arrangement;
and

a logic module for facilitating selection of a network on which to register based at least in part

upon said combination of identification codes.

16. The wireless UE device as recited in claim 15, wherein said logic module for

facilitating scanning comprises logic for scanning in one or more frequency bands.

17. The wireless UE device operable for acquiring network advertisement information in
a network environment as recited in either one of claim 15 and claim 16, wherein said scanning is

performed in one or more radio access technologies.

18. The wireless UE device as recited in anyone of claim 15, claim 16, and claim 17,
wherein said scanning is performed in at least one of an initial scanning process and a background

scanning process.



