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FI ELD OF THE DI SCLOSURE 5 The present patent disclosure generally relates
to comuni cati on networks. More particularly, and not by way of any
limtation, the present patent application is directed to a schene for
controller discovery and selection by a user equi pnment (UE) device operable
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environments where facilities are moved or changed frequently. In addition, wireless

access points operable with diverse communication/computing devices are becoming
ubiquitous in public environments such as, e.g., hotels, airports, restaurants, and coffee

20 shops. With the increase in high-speed Internet access, the use of access point(s) in the
users’ homes is also envisioned and has started for other applications.

Concomitantly, several developments in the user equipment (UE) arena are also
taking place to take advantage of the capabilities offered by wireless access networks. Of
particular interest is the integration of celiular phones with the capability to interface with

25  a wireless access network such as a wireless Local Area Network (WLAN). With such
“dual mode” devices becoming available, it should be appreciated that some interworking
mechanism between the cellular network and WLAN would be required so as to facilitate

efficient handover of services from one type of network 1o the other.

30 BRIEF DESCRIPTION OF THE DRAWINGS
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:
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1. FIG 1 depicts a generalized network environnent wherein an enbodi nment
of the present patent disclosure may be practiced; FIG 2 depicts an
exenpl ary enbodi nrent of a network environnent where a user equi pnent (Ul)
device is operably disposed for network di scovery and selection in 5
accordance wth the teachings of the present patent disclosure; FIG 3
depicts a functional block diagramof a network system where a w de area
cel lul ar network (WAGN) dspiehd aggnaalPab hewoblaadirMabedt evibleimar dmidaiN) of ghe

accessible thr o_uc%p a ggn\ri C accgss_ qet_ wr k (GAN) and associ at ed
control l er (GARES™ B'G" “4AYEpTeY &° HAKenpl ary enbodi ment of a
circuit-swi tched (G8§. prdepioicakl excibhialy agkodpentadi] enctwdrh ehhiennethvehdie sysdirem

shown in FIG 3;  FI Gt ﬁg gepi cts an ?XGE}B' ary. enbodilnqnt of a d selection. i
packet - swi t chef &Pt SF61 GEBP° 1S OBER T ALPABH MR h & REF o A 5518 Bhown
in FIG 3; Fl GechbBasiepiittite @adh@iowof the plckangeseaisches,e an access network
(GAN or Wreless @ L1s.0 er_abl_.e%aﬁ connect to a plurality of PL N
according to one Iit g)eﬁﬂb‘a?iﬁér{‘t‘? §|0ﬁk QQ&WIIWWlﬁi‘§01gé‘}’%}%’a\/‘[}}?ﬁf wide area
correspondi ng &ANG: nftlvek GBADEPEGHSsa MBLWDAK BlobaNYer®il (MhENpisancag6less
net work ( GAN or, yreless LAI%I) is operable to connect to a ¢urality of
PLM\s accor di rﬂ;!frocu\éX|4 BREITIBABSH RN rer SH “opR AT TP el E ual GAN
partitions on a singbe4ANGicar & «RpRIaPlanbamsar e theiCRiRePArHifigtofiMNs;
20 FIG 6 is a flowhart of a network discovery and sel ection nethod
according t® ofeek cBHBYEIMHE S Repyss syAtsshe v iihdr t of a network di scovery
and sel ection net hgd;agg AeficRat Sendn®f BRboSMBAN ME RhckeEvW@ich&@l (185) drotocol
flowchart of a network discovery and sel ection pnethod according to yet 25
anot her enbodi Wﬁt"}’e]_ﬁ?lﬁi"”t@&cd@mcﬁlf%Ysé?‘rpfihﬂi”él”i‘ P of PLM\-based lists that
may be used in refimingat BictNQl MRk DL SHOMEEY /[ BIRLEGhi RBesHBRNAIK SIBAN or
according to one enbodiment; FIG 913 depicts a plurality of Service Set ID
(SSI D) - based | 1V&%sst hat) nay nseblis id conngelr Bf Pl iFhe! AEt4EY Recording fo one
di scover y/ sel e&ﬁﬂo@ﬁheﬁ?@ﬁ@&h%ﬁ@lﬁqg@m & RPcl By 206A q{g’f@A‘NC; 30 FIG 10
depicts a database structure having one or nore PLMNs identified after
FIG. 5B depicts a network arrangement where an access network (GAN or
“Wircless LAN) is operable to comnect to a plurality of PLMNs according to one
embodiment wherein a plurality of virtual GANC partitions on a single GANC are
operable to serve the correspending PLMNs;
20 FIG. 6 is a flowchart of a network discovery and selection method according to one
embodiment;
FIG. 7 is a flowchart of a netwerk discovery and selection method according to
another embodiment;
FIG. 8 is a flowchart of a network discovery and selection method according to yet
25  another embodiment;
FI1G. 9A depicts a plurality of PLMN-based lists that may be used in refining the
network discovery/selection mechanism according to one embodiment;
FIG. 9B depicts a plurality of Service Set ID (SSID)-based lists that may be used
in refining the network discovery/selection mechanism according to one embodiment,
30 FIG. 10 depicts a database structure having one or more PLMNs identified after
correlating the PLMNs discovered in multiple modes;
FIG. 11 is a flowchart of a GANC selection method according to one embodiment;

and
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correlating the PLMNs di scovered in nultiple nodes; FIG | | is a flowhart
of a GANC sel ection nethod according to one enbodinent; and 2 FIG 12
depicts a bl ock diagram of an enbodi nent of a UE device operable to
performthe network di scovery/selection procedures set forth according to
the teachings of the present patent disclosure. 5 DETAILED DESCRI PTI ON OF
THE DRAW NGS The present patent disclosure is broadly directed to a schene
for selecting a gener) t wor .cont r
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In another aspect, a GANC selection system is disclosed which comprises: means

associated with the UE device for generating a Fully Qualified Domain Name (FQDN) by

20  the UE device for transmission to a (FAN; means, operating responsive to the FQDN
received at the GAN, for providing one or more IP addresses supported by the GAN, each
IP address corresponding to a GANC node operably coupled to a PLMN; and means
associated with the UE device for authenticating with at least one GANC node for
obtaining access service via the GAN to a PLMN operably coupled thereto.

25 In a still further aspect, a UE device is disclosed for selecting a GANC node
disposed in a network environment including a GAN. The UE device comprises: a logic
module operable to generate a Fully Qualified Domain Name (FQDN) for transmission to
the GAN; and a logic module, operable responsive to one or more IP addresses obtained
from the GAN, each IP address corresponding to a GANC node operably coupled to a

30  PLMN, for authenticating with at least one GANC node for obtaining access service via
the GAN to a PLMN operably coupled thereto.

A system and method of the present patent disclosure will now be described with
reference to various examples of how the embodiments can best be made and used. Like
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20 may not include packet-switched data services. Depending on the coverage area(s) and
whether the user is roaming, WACN space 104 can include a number of home networks
(i.e., home PLMNs or HPLMNSs) 110, visited networks (i.e., VPLMNs) 112, each with
appropriate infrastructure such as Home Location Register (IJLR) nodes 115, Mobile
Switching Center (MSC) nodes 116, and the like. Since the WACN space 104 may also
25  include a General Packet Radio Service (GPRS) network that provides a packet radio
access for mobile devices using the cellular infrastructure of a Global System for Mobile
Communications (GSM)-based carrier network, a Serving GPRS Support Node (SGSN)
114 is exemplified therein. Additionally, by way of generalization, the PLMNs of the
WACN space 104 may comprise networks selected from at least one of an Enhanced Data
30 Rates for GSM Evolution (EDGE) network, an Integrated Digital Enhanced Network
(IDEN), a Code Division Multiple Access (CDMA) network, a Universal Mobile

Telecommunications System (UMTS) network, or any 3 Generation Partnership Project
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therefore be referred to as an Interworking WLAN (I-WLAN) arrangement.

20 Additionally, there may exist an access network (AN) space 108 not interfaced to
the WACN space 104 that offers short-range wireless connectivity to UE device 102. For
instance, AN space 108 may comprise WLANs 122 offering non-3GPP services, such as
communications over “public” access points (hotels, coffee shops, bookstores, apariment
buildings, educational institutions, etc., whether free or for fee), enterprise access points,

25  and visited (other enterprise) access points where the user may not be a member of that
enterprise but is allowed at least some services.

Given the mosaic of the network environment 100 in which UE device 102 may be
disposed, it is desirable that a vertical handover mechanism exists such that the user can
engage in a call as it moves from a PLMN’s radio access network (RAN) to GAN (i.e.,

30 handover in) or from GAN to the PLMN’s RAN (i.e., handover out). In order to facilitate
such functionality as well as to customize and enhance the overall user experience
associated therewith, the present patent disclosure provides a suite of network discovery

and sefection procedures operable with UE device 102 that involve one or more
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bui | di ngs, educational institutions, etc., whether free or for fee),
enterprise access points, 25 and visited (other enterprise) access points
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20 As is well known, each of the wide area cellular PLMNs may be arranged as a
number of cells, with each cell having sectors (e.g., typically three 120-degree sectors per
base station (BS) or cell). Each individual cell may be provided with a cell identity, which
can vary depending on the underlying WACN technology. For example, in GSM
networks, each cell is provided with a Cell Global Identification (CGl) parameter to
25  identify them. A group of cells is commonly designated as a Location Area (1.A) and may
be identified by an LA Identifier (LAI). At the macro level, the PLMNSs may be identified
in accordance with the underlying cellular technology. For example, GSM-baséd PLMNs
may be identified by an identifier comprised of a Mobile Country Code (MCC) and
Mobile Network Code (MNC), Analogously, The CDMA/TDMA-based PLMNs may be
30 identified by a System Identification (SID) parameter. Regardless of the cellular
infrastructure, all cells broadcast the macro leve]l PLMN identifiers such that a wireless

device (e.g., UE device 102) wishing to obtain service can identify the wircless network.



nunber of cells, with each cell having sectors (e.g., typically three
120-degree sectors per base station (BS) or cell). Each individual cell
may be provided with a cell identity, which can vary depending on the
under | yi ng WACN technol ogy. For exanple, in GSM networks, each cell is
provided with a Cell dobal Identification (CA) paraneter to 25 identify
them A group of cells is commonly designated as a Location Area (LA) and
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networ k. 6 JobGia SUFeRLELS pBint REHEODE. A Bekdsl aapsivust 3GRP epeitiohibmy
network system 300 where a wide area cellular PLM 306 i es%hﬁl e to UE

devi ce 102 doRpawgh the (paefeaase paiRt3 Bsdarsdite uaknt PErrayC a3

Essenti al | ygeyich1dhaveabadidrants cphavR o GANi304h theGOPEBEE @ /as(GERMgadband

| P-based access network providi n%\access to the well knowréL 5 Nﬁ%

i nter faces ieftasPuNCOBItcToaPcst fo tANEe BOMNY ladhhiRoMCPrBEBAEHH e %t o GAN
302 vigpa Un,b&h500ee BRk MardoRIRhERes 3955) AtwdkQuted iAcappkiycakl e 3GPP
speci fication docunents, the Up reference point 303 defines thle i nterface
bet ween GAN@cgouelisnef GENCHSY insidepnecesppy maotpsnd ItNOTkNgo19Er A PR EE - exi st
wth the CIMUERERRNHERON SO IRAShEUC IR FIGURBY CTRO RIRGIfEd SO he cor e

PLMN via the sane "A interfaces used by & st andard GERAN Base Station
Subsyst em (@B&SF thetinerfieeefos ne¥iv:bamelc sirgitrsgtitghed; €eS) Terriessi B¥alsi £5§5Po8631 Ganc

Funct onal ey o oo A B s B B e e % er f ace
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Aut hent i cabpiaom/serdeativde Bt tisprsedndPIAGNGNGt Whygeih AMAJLR 316 is operably coupled
20 to AAA node 312.
In operation, GANC 304 appears to the core PLMN 306 as a GERAN BSS
network element by mimicking the role of the Base Station Controller (BSC} in the
GERAN architecture as seen from the perspective of the A/Gb interfaces. Accordingly,
PLMN 306 to which GANC 304 is connected is unaware of the underlying access
25  mechanism being supported by GANC, which is different from the radio access supported
by the BSC. As alluded to before, GAN 302 disposed between generic access (GA)-
| enabled UE device 102 and GANC 304 may be effectuated by a suitable broadband IP
network. The overall functionality provided by GANC 304 includes the following:
- User plane CS services that involve interworking CS bearers over Up
30 interface to CS bearers over A-interface, including appropriate transcoding
of voice to/from UE and PCM voice fronyvto the MSC.,
- User plane PS services that involve interworking data transport channels

over Up interface to packet flows over Gb interface.
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proxy/ server node 312 di sposed in PLWMN 306, wherein an HLR 316 is operably
coupled 20 to AAA node 312. In operation, GANC 304 appears to the core
PLMN 306 as a GERAN BSS network elenment by mimcking the role of the Base
Station Controller (BSC) in the GERAN architecture as seen fromthe
perspective of the A/Gb interfaces. Accordingly, PLMN 306 to which GANC
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GANs/WLANs and PLMNs provided within a generalized network environment such as

the network envu'omnents described hereinabove with respect to FIGS. 1 and 2, a number

of GAN/GANC configurations are possible from the perspective of providing access

s 20 between a UE device and the available WACNSs (i.e., PLMNs). FIG. 5A. depicts a network

arrangement S00A where a single access network (AN) 502 is operable to connect to a

plurality of PLMNs 504-1 through 504-K according to one embodiment, wherein each

PLMN is served by a corresponding GANC. By way of illustration, AN 502 may be

generalized as a GAN which can be a WLAN operable with the GANC protocols

25  described above, wherein a plurality of Up interfaces 503-1 through 503-K are supported

for coupling to the GANCs. Reference numerals 506-1 through 506-K refer to a plurality

of separate GANC nodes, each for interfacing with a particular PLMN associated

therewith, wherein MSCs 508-1 through 508-K and SGSNs 510-1 through 510-K are

illustrative of respective PLMN’s infrastructure. One skilled in the art should recognize

30  that although each PLMN is provided with a SGSN node, it is not a requiremerit for

purposes of the present disclosure, and PLMNs 504-1 through 504-K may be implemented

in accordance with different wide area cellular technologies, protocols and standards.



It should be apparent to those skilled in the art that given the nosaic of
various GANs/W.ANs and PLMNs provided within a generalized network
environment such as the network environnments described herei nabove with
respect to FIGS. 1 and 2, a nunber of GAN GANC configurations are possible
fromthe perspective of providing access 20 between a UE device and the
avail able WACNs (i.e., PLMNs). FIG 5A depi cts a network arrangenent 500A

where a single access netwo D opera ct to a
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Accor di ngl i cal RL h Shdd0o. Such
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performed in the core. services to over froma
GAN WLAN t onapy JGRNENE capht ilaning \WAGHamited ipdapendently discoverable GANC node as

20 described hereinabove. When a user encounters such a GAN/WLAN environment, there
is currently no standardized procedure to define the selection of a particular GANC. Asa
consequence, a number of potential issues arise wherein the overall user experience as
well as call handover behavior may be negatively impacted. For instance, if a GA-
compliant UE device that operates in dual mode (i.e., two different technologies, each

25  preferably in a separate band, for example) discovers a macro PLMN or WACN and
subsequently chooses a GANC that belongs to a different WACN, handover between the
AN and WACN spaces would not work. Such issues may also arise in network
arrangements where a single GANC is partitioned to support a number of independently
discoverable VGANC partitions.

30 Further, because of various levels of technology penetration and deployment in
different regions and countries, additional complexities can arise where the AN and
WACN spaces are to be interfaced using the GAN/WILAN approach. For example, a GA-
compliant UE device may find itself in an area where there is no WACN coverage but
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versa, keeping the signaling and user plane traffic intact. However, as
CS-switched 15 protocols and GPRS protocols (Logical Link Control or LLC
and Sub- Net wor k Dependent Convergence Protocol or SNDCP) are used, the
GAN WLAN that is chosen nust be able to reach an MSC/SGSN that is in the
same PLMN as the MSC/ SGSN used to termnate the GANWAN traffic. To
further conplicate matters, a GAN WLAN coul d connect to many PLMNs each

having a segaratey kndepandently, di ssaver able CONG node a5 28 desgn bed

herelnabove en a user &rs™8ic environnent, ere is
currently naetist dmdaredizNdughitocedyités profetidlei tha theeE sidfeatiporbcofeeaGaat ti cul ar

ovor el | uaeP BB o fe iiREeed s BRIOET korfbet bR ES R e s TRE & 1
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n]lcmber of I lndepfande]puieyceﬁﬁlmlseﬂmeﬁgxﬁllseto\'@%i\i@in@&gé géun@@s;t i3 (Euctmem?s because
of various |evels of technolo enetration e nt erent
regi ons and count ri e82Kng¥H) {9 g‘%%ﬂ? F@B(PPti” R eérl‘g@w\klﬁlé?@ AN and
WACN sppres are to begsum Q&éc@&ﬁﬂrwwmmi‘ef@@\ﬂe%éwd@ﬁﬂﬁ%Q&a‘ulﬁ‘i)l(e exanpl e,
a GA- conpliant UE device may find itself in an area where there i.s no WACN

coverage but 9 ther 8PWREYIWIANDE FiHstiony dbe YR gk goidroppficin KRG Beffssed on

the 1-W.AN approach toroatulfe@ftotvh@ﬂ1ﬂ1b@(a§ﬁmn@ﬂlgmatﬂgﬂb@wwmwss preferable
that the UE differentjate between and due to the differences in

various control Tproced&ggraty’ Sg“Pleﬁeé@‘i ELMAY'i lﬁh On@@ Sybgeribst fdeptiy o | in

addi tion to whatever syer ¥i R@n@aﬁfe%@ﬁn@e%ﬁtytrhaammmla@gocﬂa@timmhaLtsslm 5 For
pur poses. of highli ghtl ng the scope of the present gatent di scl osure, sone

of the Mser experi effEaIPicRkR Bip $C§%‘H’é§healﬁrés§%ﬁd fppPY HatB&pHiRes C-2FHERIE i s not
currently register edca?éb@ty%hm"‘?eﬁﬁc&s%c@% Qﬁm%ed%@&l{a AIh@ﬁ‘ceQ@'MNj ar band

signals to deternine the country it is in (I MCC i unknown) to sel ect
the best or optinal ﬁ@%@ﬁSdévchw%mgxﬁawwwhp@ﬂmPWahwl@@d Y first,

VPLMWN preference maycgepenthaitng Qe@hledR a6&- 8 arresult, the user may not be able to
use email and other data services. One skilled in the art will note that such
20 an issue can arise whether or not GAN or 'WLAN is used.

- Some or all of the operator-controlled lists for PLMNs may not be up-to-
date, or particular entries for the country the UE is operating in may not be
current,

- Because it takes up capacity to update lists over the cellular band, the

25 HPLMN may wish to update lists during off-hours or when the UE is
connected over [-WLAN or GAN, '

- When there are no WACN signals to allow the UE fo determine the MCC,
the availability of AGPS (Assisted Global Positioning System) in the UE,
or a (manual) user input, as weil as recent (i.e., fime-stamped) information

30 on WACN MCC may be helpful.

- The case of operation close to country border(s) may result in the UE
obtaining signals from more than one MCC, enabling user choice or “least
cost” choice,
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country). In this situation, the UE may not know which VPLMN it prefers to
connect to when it is examning the avail able GANN W.ANs. - The operator's
"Preferred PLMN' |list on the Subscriber Identity Module (SIM or Renovabl e
user ldentity Module (RU M associated with the user 15 does not take into
account the UE's need for PS data services (e.g., GPRS capability) or other
services such as UnI i censed I\/bbi le Alliance (UMA) services. Such a

situation may arj i I G6yf 0am ng
agreenents and, 05 %g}g%ﬁntgﬂe fHe 18@33“@5?]“?1@){&?%5 B ISéeé I:8%11 a@ee 18 i Ib; and
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lCJténneCEI ed ox%mhn?/]\bmwba%ﬁal%ﬁb mth\%ﬁﬂgtdlﬁﬁﬁﬁmaiﬁl mdﬂ@@&éceve@ngm%seﬂagﬁ?i | ow t he
to deternmine the the av ility si ste oba

P05| ti oni ngPreYFEtER) 2 llﬂﬁ’uglhéh%@mc‘g Z Gﬁcf)calf?go mé ﬁgu{he R {BY 185 recent

(i.e., tinmedcpbaimesh the Ripkcapd ép@ﬁﬁca@@n@{las\m\isWﬂﬂ'&iﬁcﬁﬁnba{mﬂm&ges thafhe case

of operation c|lose to country border(s) nmay.r @%t in the, UE oé)iag c[u ng

signal s froRPht Badhigribame Invesecral tedY ! tiods allons;theusst todomare defage

choi ce. 1610 sEhes®/Sikdrink 8fkhk Bvailge eLmhmebebxér@@mm@@i brﬁtﬁﬂoténh@liﬂ ¢v8h of et
forth above_ is purel?g‘ illustrative rather than limti n3 IS enél saged
e

that upon r'B$ 81EI9E O e peroRear BV E8Nagteiher gl eangstaraig e%@B%(lﬁp ar ent

W th respeclTiagy, ¢say, o%@@ardomﬁo@m% ﬁltﬂe\m@hms)memnm e context of
i nterfaci ng bet ween and

spaces. 5 For purpo; of the present
di sclosure, the Fah cafsappéedmetiyk @E?é‘?‘é?ﬂéav% S@?Cttlﬁférs"he}@&t‘ﬁ‘ilaﬁq areg q%’anual
mode Wi th Celdiddnl bl Bhens Gfathds, NBHWefiKenthBCANERY dRARsECIRER@NWhich
pr ocedulr es, although the particul’ar features and capabi] i t%a(elg %gwte&e t wo
may varhp "broadly address the various issues identified above in the context of inter g
GAN/WLAN and PLMN spaces. Referring now to FIG. 6, shown therein is a flowchart of
a generalized network discovery and selection method according to one embodiment
wherein a dual mode UE device is disposed in a network environmient comprising a
GAN/WLAN space as well as a WACN space. As illustrated, upon turning on power, the
20  UE scans in a first band for available access networks and WACNs available through the
access networks (block 602). A first list of the WACNs discovered through the scanning
in the first band is then generated (block 604) for storing, cither within SIM/RUIM or in
memory provided with the UE device. Scanning in the second band may take place, either
after scanning in the first band, before scanming in the first band, or substantially
25  simultaneously in parallel with scanning in the first band, for all WACNs available
without requiring an access network (block 606). Based on the results obtained in the
scanning in the second band, a second list of WACNSs is generated (block 608). As
alluded to hereinabove, in one embodiment, WACNs may be identified by their
[MCC;MNC] combinations. Also, additional features such as identifying whether a
30  particular WACN in either of the lists is GPRS-capable may also be provided. Thereafter,
a correlation is made between the first and second lists for identifying a set of WACNs
common to both lists (block 610). A particular WACN may then be selected from the
identified set (block 612), wherein the selection may be dependent upon certain selection
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depending on the applicable specification(s) as well as any nodifications
and changes that may be nade to them |In general, the Manual node all ows
the user to do nore detailed 10 selection/filtering of the avail able PLMNs,
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may be identifi e%ﬁg@l?%gﬁh@ Ik/%gg%ﬂlé]g CJLL%ET%: {Illla ?gjn%?de%hgg? ng ?gisg%g on

f eat ur esnsulinias setdtenthi dbypive grawtiet ihedifiad 30 apamthet wff arayWAGMndmgedtt haethef t he
ereafter a correlation is

lists is GP - capabl e nay al so he ovided. . T ,
mde. bet WSO G 7 5t AU ERGar L kot (hadnuns i srea afurauRent
conmp t 01 RAL NAdsirBl Jeve bP‘ﬁgﬁi,rgcie%}rgli 'gavgﬁéﬁlb %Hﬂe@ﬁonx\ﬁ@}s gy, tARH, Qﬁqoggh e5d ed

fromthe identified set ), Wwherein t e sel ection may
dependenfirsggodh seond dandsduive begrodesclibedt as therfiequeamy Hanfls epcalde chtha® LRYDI dden
PLMN lists riQrity PL | i st nd.the like., In a. further
i mpl ement't i\gﬁi\,&\tlsr’\eieﬁf:ec&%l‘i}?”d SB\"FQH_Séﬁfﬁrg}tloﬁLNglfﬁa?moﬁllllifyrﬁ_{‘%li‘/ia&‘g WeRESha/ or
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above naﬁ be perforned via ‘ _ _ o
ecause of the variety of scenarios and options possible within the broad scheme of the
20 network discovery and selection scheme of the present disclosure, a narrative account
thereof will be presented prior to providing specific exemplary flowchart embodiments

therefor.

I. Automatic Mode — Not currently registered on PLMN

25 Here the UE is dual mode capable and when the UE finds a PLMN, it stores the
network’s identity [MCC, MNC] in memory or SIM/RUIM, until no more PLMNs can be
found. As a further variation, in addition to storing the [MCC, MNC] combinations of all
discovered PLMNSs, the UE is capable of storing if a particular PLMN is GPRS capable or
not. Preferably, in the case of finding the HPLMN, no further scanning may take place.

30
1. Option A

a) Network discovery: The UE performs network discovery procedures for WLAN
as defined in current 3GPP TS 23.234 and 3GPP TS 24.234 specifications.
12



5 active scanning or passive scanning nethods. Also, the first and second
bands descri bed above are nerely illustrative of the distinctive bands of
respectively associated with W.ANs and PLMNs, or vice versa, although
there may be nore than one band operable wth W.ANs and/or with PLMNs. In
one instance, one of the first and second bands nay conprise a frequency
band seI%%ted fromthel\}%gj up_consi sting of , . 10 900N+E
1800MHz, 1o WoMBds pferyivs Sshtel QSIStUé) B@h&&n%éﬁ@a@f{é’wl& theUE

frequencyauchﬁ&umh%a@@w@@vnmﬁt hﬁgg YRR LD RRRy koﬁ(&%%dldé?mw aﬁﬁgj)egoi ng

group. Those skilled in the art s recogni ze t at t enera Ize

net wor k detheotismrihe hﬁcpraﬁusmm&tromahwmvaﬂmaﬂesmai;ﬁehenmlijGPEdl"S f3.a3hander of
ways dep ' ether the UE device is in Automatic or Manual node, if
t he devigﬂﬂ% 9§gﬂg§h§p?n @8 ered on a 15 PLM\, desired |evel of user

contrgl, availigbh@wost geki: Fiet ©EStheft®rreAt@Ahe %Ltnﬂp‘f’g,mmi"%deﬁt’:ﬁ@ bﬁnd
second bands have been descri bed as the frequency bands operabl WL ANs

and WACNSMGleshBvtli saninatiunshtiaedave pwmﬁtowsl &l thbse flat aid mmprtad IOGrﬂl%md

ot ner - onSiot nenta “BRed I8 GRHEY paPRA o R DB b e AR e Fp s et 1

possi bl e availdbila by bige hroadecslahe rﬂietvﬂfrkt(he WAGNI) Weddeddhies @AY &4y GANGVBEARCE i on
schenme of the present disc]osur a narrative account thereof will be

pr esent ed” giPormRlipedyiod |fh@ses%bMN5’1 thag e ripisasanditicowdhaPLMNDoH Hhrase
th d th
UEelr 26 gLaFljrenﬂ:}‘g capalbll%e %A\% cﬁw [E@#l g{sa? %Eﬁ%e A? i for es%? %W o ©

net wor k' hoivdent ittiy Johitle tM\dfa}aﬁgmenmnmbWErthﬁltMSsRUPII&MNJ;rHupbonmgnthe ESTHLINS
can be foun .a further vari at in dd| on to storing the [ MCC
VNC] conﬁ?‘ﬁéﬁcl%ﬁ%”@tﬁ’ G hRve yhisREvarBETse ke @S@@tpg ycsgaawaow S%‘JVE?Fi ng if
a particular PLMN is GPRS capable or not. Preferabl y, in the case of

finding the HPLMN, no further scanning nay take place. 30 1. Option A a)
Net wor k @i ©ptivery: The UE perfornms network discovery procedures for WAN

oo OFL1 1ot LRI 480 SPLRGPA B AT T AR, A BB

T ggntUIEf | gfﬁelg@&?@mgmmm LRabn GANOWAN HB8ENG EieriReat bhetued ko AkL ars
UE 1s not only aware of the WLANSs that support GAN access, but a mechanism is
provided thereby to speed up network selection as well as optimize/customize the user
experience. By way of illustration, the following new lists may be defined:

20 S Operator-controlled Preferred SSIDs for GANC access;

S User-controlled SSIDs for GANC access;

S Forbidden SSIDs for GANC access;

S Operator-controlled Preferred PLMNs for GANC access;

S User-controlled PLMNs for GANC access;

S Forbidden PLMNs for GANC access;

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

25

a) Network discovery: The UE performs network discovery procedures for WLAN
as defined in current 3GPP TS 23.234 and 3GPP TS 24.234 specifications; however the
discovery procedures are modulated in conjunction with one or more of the new lists and

30 filters defined above. An exemplary embodiment of such modulation is set forth below in
particular reference to FIG. 7. As a further variation, if the new lists are not available or
stored in the UE, the lists as currently defined in 3GPP TS 23.234 and 3GPP TS 24.234
specifications may be used. Thereafter, if the GAN/WLAN finds an SSID that it knows is

13



O herwi se, the UE perfornms network discovery as specified in the 3GPP TS
23.234 and 3GPP TS 24.234 specifications. 5 b) Network sel ection: The UE
then correlates the found PLMNs (identified by [MCC, MC] conbinations)
that have been stored and those that are supported on the GAN W.ANs. Using
this correlated information, the UE registers on a PLMN that is available
by the macro cellular network (i.e., WACN) procedures and via GAN WLAN. In

one enbodi ngnt hose, PL that fit this ition, the PL i.sts that
are 10 curr twg&@%’iﬁ’ﬁd oA Wé%lwaﬂﬁk %@ﬁ@‘% nu%%e%ﬂggﬁmm a

f Er t her var Qaielvise, tdeDE@ﬁl@fnued With BetPoksSdiRbeerd @s mlﬂcfr&g!dr(ﬁ)tiioﬂ A, h\ﬁlﬁi@ﬁ‘l& hat

t hose PLMNs supporting the GPRS service capabili to haye .a hi r

pref erence PW&%%W%%F]H&} thBﬁﬁ;Pst%#g’ﬁ %i%%%s'}e# é/‘%lw Spe%gcaﬁﬁ‘% 18?%" % 15 In
addition toyihe SSID lists defined in the 3GPP specifications for |-WAN
access, extra SSID/PLMN lists and associated filtering criteria can be

stored so that tHeVetweksdechior: Iy tafptien 6f the HE SN CREPHISLSHIT AN

access, but wahRehAN SEPLIINDLQVIHEHudNERERY nbvoSPESbvER (RedeNBIbkb56] ecti on
as well as optim ze/custom ze the user _experience. y of illustration,
t

B
the fol | ow Py thes that atesuprgyiodan HefGARGYLAs. SUtpe fa %’rr%@gﬁ EIpaEgphef er r ed

SSI Ds for CONG.AGESSS: on @ MIEN-EANE LOkilBE SSHBMAQS NG AECEESnd Sia
For bi dden SSI Ds for GANC access; S Qperator-controlled Preferred PLMNs for

GANC access VLA UK tbess itlAdNs gt pitivies thisr oritane, decess listo atarrofiicddien PLMNs
for GANG acaamed JMRETEIMbR® RE) 861k of nhe SRIDRNRMb&sdi chal ed by
its position in the list. a) Network discovery: The UE perforns network

di scovery prswediMs tar suppai CIRS erstiraseds dthercUiMderrmpligmpserdees 3nay3be and

3CGPP TS 24-&@@&&?@h‘3{z&@ﬁié&?§ﬁefe¥&‘é@ﬁﬁﬁ pEIAs tﬁdt%ﬁl?‘éﬁ’ﬁl%it%%@&wsés are

nodul ated in conjunction Wwmth one or nore of the'new lists and 30 filters
defi ned above. An exenpl ary enbodi nent of such nodulation is set forth

bel ow i n  paigjcylcar reference to FIG 7. As a further variation, if the
new | ists are 'not available or stored in the UE, the lists as currently
defi ned'5i n 3GPPAFS: Agthesaarintian, 3BPSSTEP2MN Bats ag putrftiycdalinethén AEYP DS used.

Ther eaf ter ’23ij34 LRE EANTYLAN: E&gﬁicgtﬁbn§§la9 bh Qﬁﬁroﬁrﬁa’t&?&%iﬁi@é such3hat there
is an indication or flag next to an SSID/PLMN in a list that indicates if that SSID and or
PLMN supports GAN architecture. Those skilled in the art should recognize that such a
procedure allows network selection to be accelerated.

20
4. Option D
By way of a still further variation, if the UE is unable to receive any or all ceilular
networks (e.g. in a building without cellular signal penetration or microcells, or with a
microcell of only one ceﬂular network), it may use the most recent cellular networks
25  (depending on the time interval since they were scanned). Alternatively, once the MCC is
available, those MNCs that operate in that MCC may be selected from information

previously stored in the UE.

H. Manual Mode - Not currently registered on PLMN

30 Similar to the Automatic Mode procedures discussed above, the UE scans for all
PLMNs according to applicable 3GPP specifications and stores all identified PLMNs
using the [MCC, MNC] combinations. The UE also scans for all GAN/WLANs and
perform network discovery according to current 3GPP procedures by sending an
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the HPLMN, the UE authenticates with that GAN WLAN usi ng the Root NAI.

O herwi se, the UE continues with network discovery as set forth in Option
A, where the procedures set forth in the 3GPP TS 23.234 and 3GPP TS 24. 234
specifications may be used. 5 b) Network selection: Simlar to Option A,
the UE enploys correlation techniques wth respect to the PLMNs di scovered
usi ng macro network di scovery (in cellular band) and those that are

support ed on th GA this.correl at i.nf or mat t UE can
regi ster on™ %\% fegh §§§? F’g%feérleﬁﬁlgt%égﬁgﬁm%ﬂpﬁ%d e SQED and vi a
W.AN. O t hb@c FRolts] wiltiadhe S desict @ptdabls tcapplyaoimeiation taehnivees Witlsie@etihat are
currently 10 efln ve, i i B d to further i,ne the
sel ection pPok g%@m %‘@Eﬁs 5&@%%@%&@@ Piﬁﬂ%%ﬁ‘?"%ﬁﬁ% Véaem?%egﬁular ot her
UVA- corrﬁl [ aﬂthwl GRIwngRg. MEMNE thatlesd pnauad bbl Haveldaricgheaid ?mf\ﬁtawce t han
PLMNs t hat on ort vaojce service. ti C 15 As a, further

vari ati oh; %ééfsﬁﬁ) Df\/ﬁ&eltll@‘t Rrescuted fiig %??ESP&% &%ﬁ} et | ﬁnWIT%emﬁ%vez34 and
3GPP TS 24. azlafbdﬁmmnay ERbIVO NRlidIRY: d@eh@@si@f g@rﬁmlfwnm&bfsuﬁmgummmmat t here
is an indication or flag next, to an_ SSIDJPLMN in a ]IS@&E indicates if
that SSID &ty Gr @aupﬁ%\mdwﬁﬁéﬂ% cealMpdricd setigre. OPHBYE, ERSTPEE" (9% he art

shoul d r ecagmhezr tade 1§Wo@de fr cRduank tD RIHAMEK LS Bl Mg PDMNY be
accel erated. 20 Qption way of a still further variation, if the UE

i s unabl e tSBPE%%WQaéWSa@AI\éY@d@‘@F»I%I bah- networks (e.g. in a building

wi t houtjocel | ul afeyshed ns%l/erﬂ%ﬂﬁyﬁeﬁ&hta%n ObtidNk Gle0BldbTe inOVaal Mode sidilef @cel | of
only one cellular network), it nmay use the nost recent cellul ar _networks 25

(dependi ng Bhoptipas ﬁi%ﬁ%sqdn%t@wwlthstp%@ tp HayomsiceMedeanAsepydngdyt B Rdtivel v,
once the Mnigl indaid@ GeclibaRas YNCRWINAY 20064 a{a@ Bensdifagtly Meidmey be

selected frominformation previously stored in the UE. IT. Manual Mode -

Not cur r entFgrigedpgieationeef aéﬁltlpﬁwmlhswﬁuﬁw QIR sravipgst 'GMet basedvisiraces,

procedur es @196 Usp ﬁﬁ"’ht?b%e AlsBe s ¢2R% bifondpkevidtsMNgesaar idrbnhio
appl i cabl e 3GPP speci fications and stores all |dent| i ed PLMNs  usj ng the

[ MCC, NRC] SSHMBLNAY liwhand soneciaye Bltesiog sitsria nfagelsg|be repwidedrinansgidodser f or m
network di SGeMen¥y aGCREER% LRSI S Bk RELERIH LBRclifesS 8N Eitbndn

hereinabove in detail.
Referring now to FIG. 7, depicted therein is a flowchart of a network discovery
and selection method operable with a UE device according to an embodiment. At block
20 702, the UE scans and obtains all PLMN information (i.e., [MCC, MNC] combinations) in
the WACN bands. The UE is also operable to scan for SSIDs in the GAN/WLAN bands
in order to obtain the PLMNs supported by each SSID (block 704). In one
implementation, the scanning may start with the SSIDs in a user-controlled Preferred
SSID list for GANC access. If a home network is found (decision block 706), the
25  scanning opeiation stops (block 712). Thereafter, the UE scans for SSIDs on an operator-
controlled Preferred SSID list for GANC access in order to obtain the PLMN information
associated with each SSID (block 708). Again, if the home network is found (decision
block 710), scanning is stopped (block 712). In a still further scanning process involving
the GAN/WLAN bands, the UR device scans for those SSIDs not on a Forbidden SSID list
30 for GANC access so as to discover whatever PLMNs supported by each individual SSIID
{block 714). Once again, this process is terminated (block 712) if a home network is

found (decision block 715).
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14 Alternative NAl to each SSID and retrieving a list of PLMNs supported on
the SSID. Logic provided with the UE device is operable to apply
correlation techniques with respect to the found PLMNs via GAN WLAN and
the PLMNs di scovered via macro cellular network scanning. PLMNs that can
be found both via cellular scan and GANN WLAN 5 network di scovery are then
presented via a display to the user. An another alternative enbodi nent may

i nvol ve indicati tq.the us P IWN f ort tiona
service featuregpgﬂﬂﬂéﬁﬁ%ﬁﬂ$$%i%§" ary qﬁ%@§8%§¥ggggﬁﬁ%%%%b‘ﬁélly,
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di scovery procedures as expl ained hereinabove in detail. Referring now to
FIG 7, depidsdertionsttes may e inpleraeiisthp & 181bE oh88Wor k di scovery and

sel ectijgn net hod QLA 8/ Hrd. Yh: Bk 985 acCONdNIg e vﬁﬂn@d%@ﬁ&kvﬂ&nt At

bl ock 20 702, the UE scans and obtains all’ PLMN i nformati on

[ MCC,
MNC] combi ritepsis pnd fhoserrapmusion D S19das scrpeedigre pasretesiao Sid s %f( %Oamé%’an for
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network is eo%q ?&hsthé)@ 19111(8ﬁ ket/ 82 matyhc% 4P aANH MHigh? RefedtdnBRiosityoPS
(block 712). ereafter scans for {b on an operator-_controlled
Pr ef er rléd sstenal(ae@ptufmﬁhe@m@m@nl@ 4trlvlo<§kaé$ atsde@mlanaﬁ bemesdppRAPRHRor mat | on
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(deci sion scanni ng | In a still further
scamring pbnsiofoeﬁAN@\ﬁ@%w righiclt ey @wmmm Wytihthe list ItﬁeG@ElSéFéw kikewisarfs f or
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di scover whatev
operator-controlled Prefeued PLMN 11st for GANC access, which may also be repeated

20 until the list is exhausted (block 720). As before with the application of scanning filters,

the selection filters and their order may be modified in a number of ways. Finally, a
random PLMN selection may be provided as a default mechanism (block 722).

FIG. 8 is a flowchart of another embodiment of a process operable with a UE

device currently registered on a PLMN. A determination is made if current PLMN

25  registered on macro network is found any forbidden list, e.g., Forbidden PLMNs for

GANC access (block 802). If so, the process flow stops (block 818). Otherwise, the UE

device scans for SSIDs in the GAN/WLAN bands in order to obtain the PL.MNs supported

by each SSID and performs necessary PLMN discovery procedures as described in the

3GPP TS 23.234 and 3GPP TS 24.234 specifications (block 804). In one implementation,

30  the scanning may start with the SSIDs in a user-conirolled Preferred SSID list for GANC

access. As alluded to before, scanning operations for purposes of the present disclosure

may involve either active or passive scanning mechanisms. If the PLMN with which the

device is registered is found in the list of PLMNs obtained via SSID scanning (decision
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(block 714). Once again, this process is term nated (block 712) if a hone
network is found (decision block 715). 15 It should be apparent to one of
ordinary skill in the art that the preceding scanning operations may be
further nodified by adding extra filtering criteria that are user-
control |l ed, operator-controlled, or both. Al so, the order of scanning
operations may be changed as well. Upon discovering the PLMNs in the WACN

bands (i.e., cel lul ar, 5 net c as. t pported
by var | oue. SITBE0E) B8 2t Rinol RIS Bl 615 MHEbtbnale Wikl i BB P orf g
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operable to a su rrela don,tech e selection filters
to select a%EEW%ME%ﬁ%@H%GQﬁﬁﬁQF?b% ﬂTab%Em%gﬂgg%g%ﬁe *?ﬂ%ﬁﬁéﬁpP?%ﬁtlon of
such correlaLkbhsimaﬂ@;&ehaaﬁ?nh@&u%hﬁm&(@EMmh@kawh@nmap&ﬂmﬁﬂoasﬁ@nber of
ways. 10 Cb refe |G 7 t bloc 716, the P found via
maoro notworioki B8 0 Begtentie L et ubiste sereny s itimet i D R e e

C(ﬁr rel ated he& cfnl a'm]gl “aar&g%enoﬂistlgQélﬁlpfbleHM\BLMﬁls E@&HﬁNSQ@&S@-BSU ©naalisng). PLM\IS)
that are on_.any "for en" lists (e. For PLNNs ccess
ot cetera. QPG BT QaTEE MO tognEi b et of FATNs BanghUCBERRDE om ¢ he
comon set §hgtthepiche oWk eehRted @olﬁdkrglfaﬁro&%hﬂ%, b @AlRY isQfditayed(Blogki teri a
(sel ection %(éters) For exanple, at block 718, a selection may be nade of

a PLMN that‘*appears as an entry with the highest priority in the

user-cong rol | ed RGedLUEREs Phiddnrd D@GA B@xng@{}@aﬁ@q&%mms@@ lifByhabfay epeat ed
until the ljst is exhausted. Likew sel ection may be nade of a PLMN

that appear® #&°hin dREHDE \ihe metek tﬂlifH%@é¥/S‘ﬁ‘?q118F| I‘tﬂ‘;‘FhPIHSI? hgcording to one

oper at or - Coghioalrh@d 851%@@0@@{&% lisk 8t P1F10Ns GANG-RAGRSRacrVM1&brkBaYds| so be
repeated 20 until the list is, exhausted (block 720). As before with the

appl i cat i onBiFh ateastitigd Py 2 uitable idepigfies 4¢-ge oo GE. YN cambinetiiery B der may

be nodi fi edwawo@ﬁmm%ﬁ afLNRMS PLFERY, Py ands3 }raﬁl@@!%d?kawaw{ee&&do@aemy be
prOV|ded as def aul t nechanlsnuéblo ck 722 is a flowhart of

anot her %nﬁ&fw%ﬁfﬂlawe Bosf riesidens ey ef ﬁle‘&cm ma&&M@@%w@ﬁﬁW

regi stered @8l My @%E%ﬂ%‘rsnf?at hQBt Io$ o?&‘%r—'c&ﬁf%‘ﬁ&[ Rl RGN VRR for
regi stered on macro network f ound %% l1st, e.g., Forbidden

PLM\s for CANICA¥ESBSicEdss. o%lﬂéewz)colmls 85 andrh98 msa@,cé@@lmf@vm atispa oBT ock
818) . O heryhg@iedt PEMME fdehRE/ WEARS £ QEs SRI BB o of Nl WANNRaRds in

order to obtain the PLM\s supported by each SSID and perfornms necessary
PLMN di scoV@yCp¥bodichseess Qse geserd woebility inieator columns, e.g., 3GPP capability

20 indicator column 910, may also be stored for facilitating an enriched network selection
process.

FIG. 9B depicts a structure 900B having a plurality of Service Set ID (SSID)-based
lists that may be used as scanning filters in refining the network discovery/selection
mechanism according to one embodiment. Column 950 refers to a list of operator-

25 controlled Preferred SSIDs for GANC access, which are used iferatively in scanning for
any PLMNs supported by each of the SSIDs. By way of illustration, a list of {SSIDI,
SSID10, SSID15, SSID18} are exemplified, each of which may be associated with one or
more PLMNs supported thereby., Likewise, columns 952 and 954 respectively refer to a
list of user-controlled SSIDs for GANC/WLAN access and a list of forbidden SSIDs for

30 GANC/WLAN access. Associated with each SSID shown in the lists is a set of PLMNs
that are supported for access via a GAN/WIAN.

Referring now to FIG. 10, depicted therein is a database structure 1000 having one
or more PLMNs identified after correlating the PLMNs discovered in multiple modes
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3GPP TS 23.234 and 3GPP TS 24. 234 specifications (block 804). In one

i npl ementation, 30 the scanning may start with the SSIDs in a
user-controlled Preferred SSID Iist for GANC access. As alluded to before,
scanni ng operations for purposes of the present disclosure nay involve

ei ther active or passive scanning nechanisns. If the PLMN with which the
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| ndi cated (Bhoornd TN rﬂlg‘%ﬁ?%stﬁagikgdgﬁ’?%@ 1068 REE 8% sof ol ALMLS Obidined

pl ural i t pitof coRrdMitgabeweti $i% 1t drat Lishy, wheehusey of mayeddt iamg bedre proetssod k

R s S T G AR R T T
i dentofi qoihyNa; PuiMigbhE isdendihéd afted €orelatid) @ul MEGHiNNGhe boatib@ss) - By

way of illustration, {PLMN10, PLM\22, PLM\33] are exenplified as the
di scover dasei®napoiilikes wiaresaea te CERSd UMAr e shenit menory of a UE device or

operator - cont (oo B ol AA Qe BERLso e B A ERSnb o Rpid Bl e

col utms QU6 nanid ©0HscespachANEl Yodehethd fetvollt ahd @fgisteL kvithcBNbr @blagdndL MNs
for GANC/ WLAN acces%Fand a list of forbidden PLMNs for _ GANC/ WLAN access.
One or nBfEICCapEeNiPeyPPIsaiRtcdt the GANGmrge naaygbe ngpperdghabi Mirtupl patition
i ndi cato . 910, . il J i ny |
ot v k0o RieHPRe i AP b Ao OF g b o F MRS LARLLAGAT £ AR
pl ural it yntdfy. S86vildeas Seflowal(tSS DGAESatiscovieistsldctian mmlyodaccosddg &s one

n nmechani sm

AT TERRG I BTN e R E
gggh [] ;)Ir]gﬁl]gpggﬁq@ﬁ@ﬁ&&d@%@ﬁ 1102, foANSrkaBgiR S0 vitd Gith BEUHSRYidoti@hpdrhMEky 1N
send a Fully Qualified Domain Name (FQDN) to the network to discover GANC
20 availability. Asis well known, FQDN is a human-readable TCP/IP name corresponding to
the TCP/IP address of a network interface, as found on a computer, router, server, or other
networked equipment. It includes both its host name and its domain name that uniquely
identifies the particular network interface with which it is associated. In accordance with
the teachings of the present disclosure, the FQDN may be constructed in a number of
25  ways:
S If a list of PLMNs has been obtained via Extensible Authentication
Protocol (EAP) authentication, the UE may select an appropriate PLMN
using the PLMN lists stored in the UE and construct a unique FQDN that
will obtain the IP address(s) for GANC to access that PLMN., c.g.,
30 www. MCCxyzMNCabcganc.com (block 1104A).
S If a list of PLMNs has not been obtained and the UE has previously done a

cellular scan and found a number of PLMNs, the UE may construct unique
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any PLMNs supported by each of the SSIDs. By way of illustration, a |list of
{SSI DI, SSID10, SSID15, SSID18} are exenplified, each of which may be
associated with one or nore PLMNs supported thereby. Likew se, colums 952
and 954 respectively refer to a list of user-controlled SSIDs for

GANC/ WLAN access and a list of forbidden SSIDs for 30 GANC/ WLAN access.
Associ ated with each SSID shown in the lists is a set of PLMNs that are

supported for access Vi GAl AN. Referring now to FIG 10, depicted

therein is a dat abasé@ﬁff@t%%g%@@@f Wﬁng“hQE TR TS ¥ TBERORES 1P 1Rt i f i ed
after correlating the fLIYNs @ySCOMEIcRd104R)Mul tipl e nodes 17 (e.g., in a
cellular band and in_a GAN WLAN band). Column 1002 refers to a |ist (List

1) of PLM\s di stoveled W seadian npidPephpaaiopnedssr g asE01se Wi recelipd EsN band)

that may or may not uhgye mERN REAGESaRdUENLAYIRAPR! LGRAE ERSHRNN.NYI
filters. By way of illustration, List 1 conpfises networks identified as
PLM\-a, PLM\-b,  PLIMNF[YW-BaR/met Whiierron e may aefeiyit teamasy ©fiee EQPY anot her
list (List 2) of PLMNg,&i %%Yﬁﬁgﬁ/%l_evdr RCARRTNGdredsts @IREIOMEYDand (e. g.,
WACN cel | ul ar band), wherein PLM\-b, PLMN-K, PLMN-m _PLMN-0, and PLMN\-p
are illustrative. Colfurnespons 1o tiegerericd’ QPN streasived| T Eantyaierbtl FORMN er

correl ating between kj.sty dnk BiocR110M3ch may or may not have been
processed through app?tlE %%ﬁiag sel@é)tdigon ilters. As shown in this exanple,

a set of two PLMNgording, by 1appfoptipiybcorPirdiingrjthe iFQIPbtaail mending tikfo the

correl aty on,.«Qut & ' . ASE! ilelcbdS Wi th
respect to CeBPRS,’ U%A&mg%gpgdg&g%@yaﬁge asé%kv%%\fkﬁﬁ%ggblgg%ﬁﬁgg%g{eel and an

| P addr ess tha¥Epuéentghttowmel EANG wing B -HBd dethendicdionsnvder appQrNGetidode i n t he
net wor k and, [ eaisie i (it akqr i GE. eci at ed,
t he GANC no gﬁ%gﬁsbgemm?%:%in%nt ed(‘g%}lghl\%drgg uaél?q%e rti ﬁ%ﬁmﬁ@%@ﬂ{o? ﬁfegpvm se,
and may be Thegsl apfiests maay Yeareviddd VAHMBSSoitlf shase pfiideniite tobe msludedsiafar at e
entity. FlI %Afﬂﬁlegsggea flowchart of a GANC di scovery/sel ection net hod
according to one ‘enbodinent. A TCP/IP address query/interrogation
mechanilém may b&) BeedNAh Oueidentitplreryelret mtludad. byAthe BlTo eithet T08ng metmmick | ogi

Rare (Foony™ra el el PRELTD iR B3O8 Tedpbrdl? b E T "
known, FQDMufosatc felavhion precedatyl thisTCRI Ry haned oolyresp dredi/Hgntewls td WweggdCP/ | P
sciess of & DRVl £, 35 04T, B8, 8, SO P, E84h e o
nane t hat wobimgeenyto HPLMN. During a manual selection mode, this NAI may be used by the
20 UE only when the user has chosen the HPLMN from the available PLMN list provided.
(ii) Alternative NAI: This identity shall be included by the UE when it wants to
obtain a list of available PLMNs from the GANC during a manual selection procedure
(block 1110B). When the GANC receiving the EAP-Response/Identity message
recognizes the special realm portion of this NAI formatted as specified in the 3GPP TS
25  23.003 [1A] specification, it forwards the network advertisement information to the UE.
(iii) Decorated NAI: This identity may be included either when the UE is aware
that GANC does not provide direct connection to HPLMN and it has information from
previous authentications about the VPLMNs supported by this GANC or when a user
during the manual selection procedure selects a different PLMN other than HPLMN
30 (block 1110C).
Referring now to FIG. 12, depicted there is a block diagram of an embodiment of a
UE device operable to perform the network discovery/selection procedures set forth

according to the teachings of the present patent disclosure. [t will be recognized by those
19



identifies the particular network interface with which it is associated. In
accordance with the teachings of the present disclosure, the FQDN nay be
constructed in a nunber of 25 ways: S If a list of PLMNs has been obtai ned
via Extensible Authentication Protocol (EAP) authentication, the UE may
sel ect an appropriate PLMN using the PLMN |ists stored in the UE and
construct a unique FQDN that w |l obtain the IP address(s) for GANC to

ot of | PLIKASHAR ok Bt USRS HERaHE e DL hALoAPBUTGaly HoAGa

cel lul ar sgappARdaf auideded Wibiek t@fonPkiMNg, int W, UE, tay consts uaﬂnbuquue 18

FQDNs for each of those, PLMNs. The UE ma%/I recel\é_e response to nong to all
of the FODN&IisNGERd masiEsptionss iy hpinges sofiae ST WWB@EWI%e PRSP Ed"Sr no

response V\@ﬁn&i%%%dﬁ% d%ﬁlcﬁehle Acélﬂ&ﬁgl? tEQahJaﬂg@gluﬁsdf FIGhe Wouhishe @lemcsa
generic FQDN, WWY, gano wher eupon_th UE@.@E% recei3 G
responsé téﬂl{sﬁéﬂ‘dﬁqﬁ‘hm Fl@ﬁdé%lfmg:é%baﬁ%ﬁpﬁgtodh“e EWOWF%}S BESFRETEL (bl ock

1104C). If dﬂi@lo&ﬁ@ p@ﬂﬁi@m&a%e&s@@r 96n gfo'vﬁlr]:g%hb Svérlf @dn‘ﬁ@ﬂof ahh:ﬁlbblﬁrrmiﬁiyofs end a
FQDN for its bl ock 11

Accaordin Iy, ¥ %p%{f H’E
construct i ME tlﬁ% lF@mfaéh’dC@@#tﬁl fog 2i %Ontnéimﬂ%on 136 HetHor 4 Fe IP
addr esses gf,, &g\{géc%ﬁe&% be ohiRiy gd GRl-aGkd1060y WrRkeHRen  bie-hide

aut henti cat es usi ng EA M aut hent| cation or other appropriate
EAP  mechanbsmgniseiisns aserEAPLXIKY be\mﬂdéntHYc‘é’ﬁY 6h cxarep xey WIRe ARG BHERTY) (bl ock

1108). 8,08 anéhel moelf
i denti ty t(’)ﬁbe I %%‘?@?ngc}gﬁ ﬁ&ﬁym@&ﬂn%g\%dasggaﬁﬁgﬁ%%ﬁ%ﬁi &IAI ‘PFE‘?? dentity

may be i nclilgeaichy AlHeuglEnei pavbeulallyr shaynaerchnbyRE medwlcepey derlle ual
sel ection RLBG &'E&ﬁp&%{l@%ﬁch@s%@lp‘){) ioPd lo@%ﬁ%h?&m Eﬂ@’)'zﬂcﬂiu@é@ REUAIRE C

sel ecti'on procedure e used only when the UE intends to
trigger tRE metyess Kiteth, s&/@/@TdyD/p&‘r orediare pocesaimedutes SEch & HeRa §18PMat t he

GANC has di oot orB)CSBg@e%é%P%EB&H mevﬂﬂ)é DG Penl BN e RBLEG HeMeste, this

NAI  may be Pise n the uUser has chosen the HPLMN from
t he avab| albbemPhibdions,sthe pmmuldiedemgn of the communication subsystem 1204 may be

dependent upon the conumunications networks with which the UE device is intended to
operate. In one embodiment, the communication subsystem 1204 is operable with both
voice and data communications.
Microprocessor 1202 also interfaces with further device subsystems such as
20  auxiliary input/output (VO) 1218, serial port 1220, display 1222, keyboard 1224, speaker
1226, microphone 1228, random access memory (RAM) 1230, a short-range
communications subsystem 1232, and any other device subsystems generally labeled as
reference numeral 1233. To control access, a Subscriber Identity Module (SIM) or
Removable user Identity Module (RUIM) interface 1234 is also provided in
25  communication with the microprocessor 1202. In one implementation, SIM/RUIM
interface 1234 is operable with 2 SIM/RUIM card having a number of key configurations
1244 and other information 1246 such as identification and subscriber-related data as well
as one or more SSID/PLMN lists and filters described in detail hereinabove.
Operating system software and other conirol software may be embodied in a
30 persistent storage module (i.e., non-volatile storage) such as Flash memory 1235, In one
implementation, Flash memory 1235 may be segregated into different arcas, e.g., storage
area for computer programs 1236 as well as data storage regions such as device state 1237,
address book 1239, other personal information manager (PIM) data 1241, and other data
20



(i1) Alternative NAI: This identity shall be included by the UE when it
wants to obtain a list of available PLMNs fromthe GANC during a nanual

sel ection procedure (block 1110B). Wen the GANC receiving the

EAP- Response/ Il dentity nessage recognizes the special realmportion of this
NAI formatted as specified in the 3GPP TS 25 23.003 [1A] specification, it
forwards the network advertisenent information to the UE. (iii) Decorated

NAl: This identity may be included either whe i.S re GANC
oes not * pr SO HE BHEATs ARG ShreraeprRREand v (ot Pafls Rlrobi® | om
previ ous auhdrenit dabipnslatbonliogiche4VRlais psayifrdrds drt by tehpesis@NTolge when a
user durin

the manual sel ection, procedyre selects a dif nt . Pl ot her
t han HPLMN 9°§Oexfﬁ1“8% kt%‘ilvaP@i% .pr%‘%“g‘?sr icﬂﬁaﬁtb% ?‘?‘fﬁlﬁflﬁ& : (%glg‘i%c%eleea&%\(ﬁer eis
a bl ock di agegimiehs 0 femiadid@ededl settioddE Agvdiged tpewablisen ttaagentddan t he
network discovery/sel ection procedures set forth _according.to the
t eachi ngs ofmtgrf@‘y Hermedhs Spht/ distef %CHP%/?CaPlﬂmg\ﬁIlWIS’bcérlp%élgtg&}ﬁmféjbg’ 5 those
19 skill ed kdperk lHescabda iHRemi hatakenee hereto that al though an enbodi nent of
UE 102 may conprise an arrangenent simllar to on in FLG, 12, there

. , ) e shown in _
can be a nunber 4FFordipghy gt BROdERG" Hfdes P datiroRey mflﬁgﬁ%ﬂpm%‘?t& argg?’temre or
firmiare, Witlvh€sRaClortRrd BBt Y3 bOusmpRll stdepilsiid: aAeeondiddby, the
arrangenent of FIG 12 should be taken as 5 illustratjve yather tEan
limting w PRsBEspEcding 3 fensasgdmeds o PompENsHEger: @ fuitedd st osure.

A m cr ofy 0CRSSQvel 2RAURI BV i REntAmgtile QBERIhnE ANlokRI medulaBpLiEotd ment  of
UE 102 is operably coupled to a comruni cation subsystem 1204 whi ch.incl udes

transnmit t ergepeigisiafiyt listofanaleblevdds area aslelponearerky dipgvess fhaush §¢a0pge 10

mul ti - mode t_hE'@im%cﬁ%ﬁ%@@%&ﬁﬂ@op@r&%%) hdrite Qf scBRA0E: oB)vaitadle Ofidecacaapl e, a
wi de area wireless 10 Tx/Rx nodul e 1206, a GAN Tx/ Rx nodul e 1208 and an

| - W.AN Tx/ Rellnadugteorks dipcaeed thiongls seeaniag in Kot prodgh 108t madtle 0BGRYT Y shown,

each Tx/ Rx &B@M}eﬁhm& &B%&é&ﬁ@ﬁ&% BEfailBRSHEL #l8 dIGOIRORNRNL SoSUGRifas; Hne or
nore local oscillator (LO nodules, RF swtches, RF bandpass filters, A/D

and D/ Alcorteestt wids arepralbBersiciuprivoeniean ook hgsidingiatlagic 10gHEIPTERB L ssor 5
(DSP), | Ocasje}.e Noulf Lfide A8a }%ﬂula]r Q-r?w@'g(pﬂérﬁ e L of Q%eare%lﬁeilﬁiﬁl%dt@ork@e field

of 15 communications, the particula sign of the comunication subsystem
1204 may beomwpendenfirsuadecednd lstsniomi schaioies cadpdisieRs g Wi IGHFCHEY he UE

Gert =,y TATIIER a0, SIBRIIOA. L o) o
generate a FQDN for transmission by said UE device to a GAN; and a logic module,
20  operable responsive to one or more IP addresses obtained from the GAN, each IP address
corresponding to a GANC node operably coupied-to a PLMN, for authenticating with at
least one GANC node for obtaining access service via the GAN to a PLMN operably
coupled thereto,
Based on the foregoing discussion, it should be apparent that with the use of 3GPP
25  and GAN-capable dual mode UEs, there are a number of ways that the user-experience
can be improved. The following description provides a non-exhaustive synopsis that
exemplifics some of the specific scenarios, with a view towards providing optimization for
them, particularly in terms of: (i) rapid selection and system acquisition, and (ii) enabling
the user (who knows where (s}he is) to select and acquire GAN.
30
I. Use case scenario A: Turn-on handset (i.e., UE) at home
- User turns on handset at home in the morning.

- No need to check for 3GPP WACN (cellular) signals.
21



voi ce and data conrnunications. Mcroprocessor 1202 also interfaces with
further device subsystens such as 20 auxiliary input/output (UO 1218,
serial port 1220, display 1222, keyboard 1224, speaker 1226, m crophone
1228, random access nenory (RAM 1230, a short-range communications
subsystem 1232, and any ot her device subsystens generally | abel ed as
reference nuneral 1233. To control access, a Subscriber ldentity Mdule
(SIM or Renovable 1 y I iLnterface 1234 is al so
provided in 25 com‘rulr%)i?(gg ei%%%m@%@%@n@%&?#?%@é@f 1202. In one

i mpl enent ati on, -SI M RU Mssibiet te tfilacthatltd 3 ting seftiog.ab et whwéi-ua vEIb R car d
having a number of Key, &Nfd GUGALEONS noh#doRBduR Gt HALMRL I BRA246 Such
as identification and Subscriber-rel ated data as well — as one or nore

SSI D) PLMN |ists and fehéckdorsI GRPSWAICHEdgHaly nthgtoadur fintr ei nabove. Operati ng
system spftware and her . cantrol, _sof t war e .nay .be.enbodi eq

per si ste§r1)t st or age n?&lﬁ(ﬁ(efot i<H%I?1? Af%hf’]\/%ll%ﬁ?ihla%g%t?lgcriétge o%%gﬁ5%g§|g[eag§% menory
1235. I n one i npl emersalfinon, gbka3tPineeiiar). 1235 may be segregated into
different areas, e.g., storage area for conputer prograns 1236 as well as
data storage regions such as device state 1237, address book 1239, other
per sonal i nfloUs@dasOsteimivalgcRetif Mmeat a 1241, and other data 20 storage
areas generally | abeled.as reference nuneral 1243. Additio I i
appropriate networ kPH%VéC@o?/é’isfﬁ@EF@cfoi E8 G TSRy TR, tllE)ee[aggr S%CEeflas par t
of the persistent stenageaPfor executing the various procedures,
correlation techni qugé, and G_@NC sel ect.i OF mechani snms set forth in the
precedi ng secti ohs. ASESE} BedYs hen BHHRE P% storage nodule 5 1238 for
storing the SSI N PLMY¥dol<tbfe APe| @6k bR/ 3spantdngrfilters, capability
indicators, et cetera, described in detail hereinabove. Accordingly, one
enbodi nent of the UE device may include appropriate hardware, firmare,
and sof t wargL.tuiakastByenifo COMMuicSRtht@f the follow ng: a comunication
subsystemincluding a transceiver nmodul e for .coegmni cat | ng in a first band
and a 10 transcei ver HigtuP&Eo f ooffsebatithds igHed e tdi o BEHEEPdgi ¢
nmodul e operable to genef@tesedidsl rst list of available wi de area cellular
networ ks di scovered through scanning in %he first gﬁnd; a_|l ogi c, nodul e
operabl e to genér at elgicadigonpether 4p Cg‘?CKaf()]é ocalpF aN(Y 5 Na aad, whicg egficg e

net wor ks di scovered g ough scanning in the band; a | ogic nodul e operable
to correlate the first and second |lists of avail able wi de area cellul ar
net works for identi fgpidﬁ;@urg repetitive scheduling — weekly or other,

20
IV. Use case scenario D: Specific locations
- Repetitive visits:
- Work — can store <work AP>.
- Provide a user-control to easily and quickly have the handset
25 : check for <work AP>.
- Coffee Shop / bakery - can store <coffee shop AP>.
- Provide a user-control to easily and quickly have the handset
check for <coffee shop AP>.
- ‘Temporary visits:
30 - Hotel XYZ — can store <hotel xyz AP>,
- Provide a user-control to easily and quickly have the handset

check for <hotel AP>.
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15 set of wide area cellular networks conmon to both lists; and a logic
nodul e operable to select a particular wi de area cellular network fromthe
set of wide area cellular networks comon to the first and second |ists.
In a yet another enbodinment, the UE device may include, either
alternatively or additionally, the following: a |ogic nodule operable to
generate a FQDN for transm ssion by said UE device to a GAN;, and a | ogic

nodul e, 20 operabl e responsi verto QN I-WLﬂ@rﬁ%gABe aad%@iﬁ eogleo%}g%i ped,from

the GAN, each I P address corresponding to a NC node oper ably coupled to
a PLMN, for authenticating w téirce) dndasey onena@ANC bacderciatad ol aFveiahg

access service via the GAN to %WT‘%&%H % 2 &9 Q} Sﬂuﬁc@ﬁro s siRased on
ou ppar nt tHla ' ﬁ

t he foregoing discussion, it s d be a e t with the use of 3GPP
25 and GAN-capabl e dual nopde UBsieverhtwmemay ke idemifindarsomt nways, inblading he

user-expgrience can be inproved..T ol.1 ow ription provides a
non-exhaﬁsti ve synopsi s that C&)%lgr%papg?lgugéagg%ggb@ﬁ?ﬁe specific scenari os,

with a view towards providing optim zation for them particularly in termns

of . (i) rapi el.ection.apd system acquisition, and (ii) enabling the user
(who knows \Yhdgsee&?%f erémims?p%]%x%}é)lc%t&n 'ggodmgl Uire GAN. 30 1. Use case
scenari o A Tur ntaatidranidsedtiogiftoen g nldi)er af sdoomrecanlbis @tedtiv failsr Gn Utadwdset at

hone in the ni ng. need to check for ,3GPP WACN (cellular) signals. 21
Provi de a sSaRT Fek LUETen g P P hOHEEY fE8%oner - up. It I's possibl e to
tailor that to the tilmd/€6fting, so that power-up within a tine wndowis
consi dered "at hﬂome"a_ﬁ r-up; at other times, the standard check for 3GPP
WACN si ghal s may occ st. 5 - Check for <hone AP>, or if user has
entered it, <home AP®tlandlNear betheABsefertdd of dorBiddgo to 3CGPP (cellular). I1.

Use case scenario B: urn ho - Provide a user-control to siJy,and
qui ckl y have the UE k{flfSBlFteéT%Ho%c}pr?ér‘lﬂﬁg.g YSIERY PT U &glé“c‘f]ﬁi?% Qﬁ%‘én
returning home. - I|f ieeticahesenAP>, then go to 3GPP (cellular).

15 - Manual input

V1. Use case-scenario I: Tailoring of the system selection
The locations may be individually used to tailor the mode of operation. Examples
include:
20 - connected to <home AP>
- connected to <work AP>
- connected fo <[other] AP>, and so on _
Furthermore, it should be apparent that the connectivily information may be
specifically used to provide location information for Emergency Services, in certain cases.
25 The full utilization of the information may require additions or changes in the information
provided to the Public Safety Answering Point or PSAP (e.g., a 911 dispatch center, local
fire or police department, an ambulance service or a regional office covering multiple
services). Additionally, further modifications may also be required to the interface and
messages exchanged between the PSAP and the operator (PLMN), and in the PSAP itself.
30 The information may be in the form of the address where the AP(s) are located, including
floor, room number and description of the location of the room, together with an

indication of the signal strength and the potential “spill-over” coverage.
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[1l. Use case scenario C. Hone-related 15 - Travel setting (i.e., roam ng),
that is effective until a predetermned <date:tinme> setting. - Indicating
whet her to check for | ocal GANW.AN, and which particular one. -
Indicating repetitive scheduling - weekly or other. 20 IV. Use case
scenario |): Specific locations Repetitive visits: Wrk - can store <work
AP>. Provide a user-control to easily and quickly have the handset 25

check for <work WRbeli&ef flifé@th@@?&atlon%&@6%txuct§)§%fﬁl%@ﬁq%oﬁﬁlgﬁti SEhS BREnAP>.
Provi de a user-control to easi ui ck have t he handset check for

<cof f ee shop?iggisc! OSW%N‘H%)P%@EP&‘W% frpmg: th%@eiaﬂ%péf’tmb‘(“’@ sot 05 280 eWEHBL el xyz

AP>. Provi dg, @xb&ﬁ%ﬁl}{%ﬁ)ﬂ]ﬁlelﬁs @htﬁ?@ hddy de@ﬁﬁaeg %a%h#laye bayenihhands eting Check
for <hotel AP> may be a noving one (e.g., on an

aircraft) aPafcHas iothopdype ﬁ@fiﬂsb@lda@@@éutw serionp ehangesaad aodifppiis cothBF o may
be a cel4ul ﬁa‘édé%%ﬁc\ﬁlﬂoup&pgﬂﬁg ﬂbﬁactﬁ@gc%pe 0 E‘?i@%ﬂt 11{v91ﬂ:fon'£§¥ettf§nﬂ feptified
in some manner, including a nbi nat1on su V. Use case
scenario E: ﬁ@@Wﬁﬁcaﬁﬁhtlon |nfornat|on Location |nfornat|on fron1a nunber
of sources can be used to tailor the UE device to the user's patterns.

I nformation sources include: 10 - LAI/CA - HPLMN - O her PLWMNs, whether
preferred or forbidden
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- ALPS (Assisted d obal Positioning System) or other non-cellular band

| ocati on system 15 - Manual input VI. Use case scenario F. Tailoring of the
system sel ection The | ocations may be individually used to tailor the node
of operation. Exanples include: 20 - connected to <honme AP> - connected
to <work AP> - connected to <[other] AP> and so on Furthernore, it should
be appar epf ARt the connectivity information may be specifically used to
provi de |'otatton information for Energency Services, in certain cases. 25
The full wutilization of the information may require additions or changes in

t he infornatigg r9§Lged to the Public Safety Answering Point or PSAP
(e.g., al911 |§g?é‘e OF @RESSFINE AgECAETic prgess Betwant {@aNyspaiFelis KEAN by a
anbul ancgsselMiicRicR (BES el RRak;Qfflic L Jd - I,C
Additionaﬁl&qugrfhe§ n%gg??%ag?%%gh#%ygg%ggbﬁ%egggﬁkggg]?gsgﬁg ?ﬁ%éﬁface
and fessagwsisemgchanged bet ween the PSAP and the operator (PLMN), and in

the PSAP itself. 30 The.info tign may.be int rmof . t ddr ess where
the AP(s) are 6% @ﬁﬁ‘FHBYdégﬁgkﬁfPBH%F1$85W?ﬁﬁﬁﬁéﬁ g%éaﬁbzﬁ}%%YWS °bf the
| ocati on t@hsihReioh@omidipget her with an indication of the signal strength

and the potential "spill-over" coverage. 23 It is believed that the

oper ati on and repastiFeis fawmeting heiddidioti esansgodnetdrenqe dstemet Prpaeah(IP)

di scl osur.g 4wl t _f the tailed scription set for ove.
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char &gt embadedpasblbebmged pr €Pasliceithndi MoBiNOMESy 2R (PIEAdi)| shaunder st ood t hat
various changes and nodifications could be 5 nade therein w thout departing
from the scop@“Gfnigéngbysemt Ukndeneq witha lewst opeef Kaifl porsepontlslg G
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network environnent including a GAN, 5 conpri sing:

2. The method as recited in claim I, wherein said PLMN comprises one of a General

15 Packet Radio Service (GPRS) network, an Enhanced Data Rates for Global System for

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

Project (3GPP)-compliant network, an Integrated Digital Enhanced Network (IDEN), a

Code Division Multiple Access (CDMA) network, a Universal Mobile

Telecommunications System (UMTS) network, and a Universal Terrestrial Radio Access

20 Network (UTRAN).

3. The method as recited in claim 1, wherein said at least one of said corresponding
GANC nodes is operable in a frequency band compliant with a Wireless Local Area
Network (WLAN) standard selected from at least one of: IEEE 802.11b standard, IEEE

25 802.11a standard, IEEE 802.11g standard, HiperLan standard, HiperLan 11 standard, Wi-
Max standard, OpenAir standard, and Bluetooth standard.

4, The method as recited in claim 1, wherein said UE device authenticates with said
at least one of said corresponding GANC nodes using a Root Network Access Identifier.
30
5. ‘The method as recited in claim 1, wherein said UE device authenticates with said
at least one of said corresponding GANC nodes using an Alternative Network Access
Identifier.
25



generating a Fully Qualified Domain Name (FQDN) by said UE device for
transm ssion to said GAN;, responsive to transmtting said FQDN, obtaining
one or nore Internet Protocol (IP) addresses fromsaid GAN, each IP
address being associated with a corresponding GANC 10 node operably
coupled to a Public Land Mobile Network (PLMN); and authenticating by said
UE device with at | east one of said corresponding GANC nodes for obtaining
access service via said GAN to said PLW operably coupled thereto. 2. The
met hod as.r ecifthednéethod baiavitdd imblabain whatdn BLYVIE deyice setheahateofvith &ader al
15 Packet ﬁadi 0 vice %GP,RS) net wor an Enhanced Data Rates for @ obal
Syst em f & [capige A b vdR MERLRdMEOT cipsk CPess 14 - network, a 3 d
Generation Partnership Project (3GPP)-conpliant network, an Integrated
Digital Enhanced Network (I DEN), a Code Division Miltiple Access (CDWA)
net wobk, 7a Unihhersethodvbbidcged Tie koo nmwliccst isaid @Yt ismo(4MESY esadlkE and

Uni |. Ter. -1.al 10 A . 20 Kk . 3 h d
oot toq TRV SPRER, Dokt I SACGRRT YiadS PO OF AT CBo LR N5 PeANG

nodes i s ;gpeh@dhikien pfbcaddeequency band conpliant with a Wreless Local Area
Net wor k (WLAN) standard selected fromat |east one of: |EEE 802.11 b
standard, |EEE 25 802.11 a standard, |EEE 802.11 g standard, Hi perlLan

B ot oot B <t anisairehg! SRBHALE cit 2 e SRR R U RS Ee B e

devi t@ adthientdisgb éist viRIIMSRIdibcoddred @St ccllORr Bind@atniagprasp@edi ng GANC
nodes using a Root Network Access ldentifier. 30 5. The nethod as recited
in claiml, wherein said UE device authenticates with said at |east one of

sai d cor pespongl. ng. RRAES i1 8109 1201k tg L £ id U
ldentifier. 25 %.1 The net hod 55 raeci feé{%%e&f?(%{]gi#@w\%ﬁg?%ﬁﬁ sgﬁa% c?evi ce
aut hent i datiesusing b geairid huatankeadthloTEP EANGIeedfermsi. ng a Decor at ed Net wor k

Access ldentifier. 5 7. The nmethod as recited in claim1, wherein said FQDN

is constructed by said UE device using a list of PLM\s obtained via an
Ext ensi bhg Autrhentdicat AORREPHPERIM (EMLrei@WhiRgihRak i8R tRIcRAAUELd UE

device using a TCP/IP address corresponding to a home GANC node.

11, A system for accessing a generic access network (GAN) controller (GANC) by a
user equipment (UE) device disposed in a network environment including a GAN,
20  comprising:
means associated with said UE device for generating a Fully Qualified Domain
Name (FQDN) by said UE device for transmission to said GAN;
means, operating responsive to said FQDN received at said GAN, for providing
one or more Internet Protocol (IP) addresses supported by said GAN, each IP address
25  being associated with a corresponding GANC node operably coupled to a Public Land
Mobile Network (PLMN); and
means associated with said UE device for authenticating with at least one of said
corresponding GANC nodes for obtaining access service via said GAN to said PLMN
operably coupled thereto.
30
12. The system as recited in claim 11, wherein said PLMN comprises one of a General
Packet Radio Service (GPRS) network, an Enhanced Data Rates for Global System for
Mobile Communications (GSM) Evolution (EDGE) network, a 3™ Generation Partnership
26



8. The method as recited in claiml1l, wherein said FQDN is constructed by
said UE 10 device using a list of PLMNs discovered via a cellular band
scanni ng procedure. 9. The nethod as recited in claim1l, wherein said FQDN
is constructed by said UE device using a generic human-readable TCP/ I P
address format. 15 10 The nethod as recited in claiml, wherein said FQDN

is constructed devi ce us a /| P dre orres toa
o GanC SR C U SR G Ao LRGP NSt AGEm 1ot PR
control | arodeCANGYisow aMLHﬁ%re eméb&rsrentcmﬁ)) deyiveRrdi $Poseydri a N@bﬂ@rk
envi ronment i ncl udi ng nprising: means associated with said UE
devi ce deelg?Qﬁ@iﬂa‘ﬂ%ﬁI@naSF&tBﬂny(L@ES] ﬂttwrlD@wélanUmNanei TagBN)al RadgaAdedsE

devi ce f‘N i ﬁp@mﬁ ﬁ?n to said GAN, neans, operating responsive to said
FQDN r ecei ve8 sai d”GAN, for providing one or nore Internet Protocol
(I'P) addresses supported by said CAN, each |IP address 25 being associ ated

wth a correspondl ng GANC node operably coupled to a Public Land Mbile
Net wor k  (1PLMN) Eheaysfemearisciigdsinil@ire bl whaicis spid avteaseoncefl it corgsperdingat i ng

Servi ce \TARE R FRtBIe 5P FRARACY P oNplarRich AL vERUAL 2 0G, 66E0S
sysL em asNateorkt @MLAlN)cﬂtmdmdléﬁleowthemnatslaaﬂ oBhM(? AP RDZ3.eSh @?edﬁté EbEE{ner al
Packet Ser vi,c t wor an. Enhance ta Rates for oha
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Cener gt | Qo PRKINRY, @yeaAn%@ada@fza 964 BAEEU) sGamphl ant network, an | ntegr ated
Di gi tal Enhanced Network Division Miultiple Access ( CDWVA)

network, a Universal Mobi I e TeI econmuni cati ons System (UMTS) net wor k, and

U | T t Radi 0. Ac t k (.UTRAl T
foort o 18 of 3t Rl b FRTR 1, MYRR Sl Eal dpsRid L le e g I G
nodes i sdepes &l ithchtidatifpeignas BRAS 68MIE 3 hutiehiate Wth%lai@sc"?t 1&@9@& Area

Net wor k (V\LAN) standard selected fromat | east one of. |EEE 802.11
st andar dof sgEEporresponding GANC nodes using a Root Network Access Identlﬁel

15
15. The system as recited in claim 11, wherein said means associated with said UE
device for authenticating comprises means operable to authenticate with said at least one
GANC node using an Alternative Network Access Identifier.

20 16, The system as recited in claim 11, wherein said means associated with said UE

device for authenticating comprises means operable to authenticate with said at least one

GANC node using a Decorated Network Access Identifier.

17. The system as recited in claim 11, wherein said means associated with said UE
25 device for generating comprises means for constructing said FQDN based on a list of
PLMNs obtained via an Extensible Authentication Protocol (EAP) authentication

procedure.
18, The system as recited in claim 11, wherein said means associated with said UE

30 device for generating compriscs means for constructing said FQDN based on a list of

PLMNs discovered via a cellular band scanning procedure.
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802. 11 a standard, |EEE 802.11 g standard, Hi perLan standard, Hi perLan 11
standard, W- 10 Max standard, OpenAir standard, and Bl uetooth standard.

14. The systemas recited in claim1ll, wherein said nmeans associated with
said UE device for authenticating conprises neans operable to authenticate
with said at | east one of said correspondi ng GANC nodes using a Root

Net wor k essldentifier, .15 .15, .The systemas,recited in ¢glaim 11,

wher ol n oq. nEANS R of reeilA Mt Bl e BESroro Atk ST
conpri sesdévean®r gpedrakhe célﬁﬁﬁééts heddnk af BoitubtiSakdd dlQhRaskePBR o NI cnode
using an Alternative Network Access ldentifier. 20 16. The system as

recited ilmedngicadable TGREP addresafoamateans associ ated with said UE device for
aut henti cating conpri ses neans operable to authenticate with said at | east
one GANC node using a Decorated Network Access ldentifier. 17. The system
as reéite. in Teadystchl as Whgte@iin ctaind] IMBdARgciaSHAr th@dadbéibes alith WEd 25
device fo enerating, conprises neans, for constructing said FQDN based on a
list of E%ﬂgf%gf’%ﬁ"?fébg HITBPESES ERAAER PP suetHentdid SO pewt o ¢l TCRAP)

authentiq@gkgpcmp%ﬁ&ggg ﬁraﬁﬁne&@ﬁw§§g&§”‘as recited in claim1ll, wherein
sai d nmeans associ ate th saird UE device for generating conprises

nmeans for constructing said FQDN based on a list of PLM\s discovered via a
cellular Jhand scanni ng procedure. 27 19. The systemas recited in claiml1l,
wherei n &1 d fodng %@%ﬁ%@%vﬁewes%aa% Oldééyﬁeaselg Brecgeie AEThY kb i ses
meansof orGaons tcé%&?cﬁzl%)e@ Q(I_@QN@) FEEN sB@sed a0Reiy o r@{v&ﬂanmgmm&ﬁﬁga@ GANCP/ I P

: ere

address format. he systemas recited in claim1l, wh n sai d neans
associ at €gm@iifgsai d UE device for generating conprises neans for

Ganc node. 912 RSB IR Bedyhe oLl GRSl BoRGRr BiadBao 3o

generi c aesesissioebwesl UL Bci6AN)sakDOANlaher (GANC) di sposed in a network
environnment in¢luding a CAN, _conprising: a |logic nodul e operable to
generate a FuRIQEIeAGuG, eBepRlfuesRONE it Pepr)mdrg AnternchRetgcod (1Bh addresses d  UE

devi ¢& t g,Sfed fg'ﬁ‘f}l;sai%néAN, each IP address being associated with a corresponding GANC
node operably coupled to a Public Land Mobile Network (PLMN), for authenticating with
at least one of said GANC nodes for obtaining access service via said GAN to a PLMN

operably coupled thereto.

20 22, The UE device as recited in claim 21, wherein said logic module for authenticating
comprises logic operable to authenticate with said at least one of said corresponding

GANC nodesusing a Root Network Access Identifier.

23. The UE device operable for selecting a GAN controller (GANC) disposed in a
25  network environment as recited in claim 21, wherein said logic module for authenticating
comprises logic operable to authenticate with said at least one GANC node using an

Alternative Network Access Identifier.
24, The UE device as recited in claim 21, wherein said logic module for authenticating

30 comprises logic operable to authenticate with said at least one of said corresponding

GANC nodes using a Decorated Network Access Identifier.
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a |l ogic nodul e, operable responsive to one or nore Internet Protocol (IP)
addresses 15 obtained fromsaid CAN, each |IP address being associated with
a correspondi ng GANC node operably coupled to a Public Land Mobil e Network
(PLMN), for authenticating with at |east one of said GANC nodes for

obt ai ni ng access service via said GAN to a PLMN operably coupl ed thereto.
20 22. T UE dgevi ; i in glaim2l, . wherein i d. 100 l.e for
aut hent i t(;'%t'i ngﬁ%c%ﬁé@gés% Or%?%d()]ge{rﬁg@]‘l erﬂlf (J)Whaow esglldl %:O egqvadtg% g%%%ggttgl east
one of sajcderty s@dpPdRANNgomGBANE IngidefusiongtractiRgosai NFTQIN kbAed emsa list of

I dentifiel. . The UE device operable for selecting GAN control | er

( GANO) dﬁ;s[d%ggd"?’ﬁ%m&g ¥ 1t %&Fcﬁls@ﬁm%tﬁmlwu% Proiob  BAP)c PEiliBestion
wherei n sgbébdupgi ¢ nodul e for authenticating conprises |ogic operable to
authenticate with said at | east one GANC node using an Alternative Network
Acces$ ldentifier. 24. The UE device as recited in claim21, wherein said

| ogi ¢ nmoduyl e f thenticating, .30 conmprises | oqgi perabl.e to

aut hent i gia{ﬁt e v&q {ehﬁé%a?e I(E’ft 43 &4 dolﬁedalfnn? i dv%b‘?? g@@oﬁ’&icnﬁ‘o‘jﬁ&l\@%%%sfo usi ng
a Decor atgederbit viid K*JOREssmbhi#RBtIbSicefor dBstdRtingNRIMJEWERN | 8@ on! £qist @€ I n
claim 21, wherein said |ogic nodule operable to generate said FCQDN

conpr i sediNYF disporeredbyis erogivlanbensscanropirasaded on a |ist of  PLM

obtai ned via an Extensible Authentication Protocol (EAP) authentication
procedure. 5 26. The UE device as recited in claim?2l1l, wherein said |logic
modull@ opé&r ablThet OF dpeiver ad eccstad dn RO Comphies shiddiogicl BlbdeRnsidratts ithg

sai d FQDN based 0({1 @i st _of Pll_l\/Ns di scovered viag a cellular band scanning
pr ocedur &9 piespid FRDN eogayises logic doi porsruring said FQRN e et asEingris ogi ¢
modul e opefallr&adaBle WS adEe3ahnfQN conprises logic for constructing
said FQDN based on a generic hunman-readable TCP/IP address format. 28. The
UE device as recited in claim?21, wherein said | ogic nodul e operable to 15
generate,sai d c ri ses logic far nstructing said F bas on a
TePr1 B ABar dCUr BB Fis PD IS, e L BAREPHOUSHE PRSI G S U
devi ¢®. géherate said FQDN comprises logic for constructing said FQDN based on a TCP/IP

address corresponding to a home GANC node corresponding to said UE device.
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