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mobile network) of the mobile node. If so, the mobile node causes its authentication with
the WLAN to fail, precipitating the WLAN to send PLMN information to the mobile
node that identifies the PLMNs with which the mobile node is able to communicate by

way of the WLAN. Automatic communication by the mobile node with the HPLMN that
15 would otherwise result, due to the direct connection of the WLAN with the HPLMN, is
avoided. Ihstead, the user of the mobile node is able to select with which of the available

PLMNs with which the mobile node shall communicate.

Background of the Invention

20 Modern communication systems have benefited from advancements in
communication technologies. When implemented in existing communication systems,
such advancements provide for improved communications, e.g., more efficient
communication of data, communication of data at higher communication rates, or in
manners that better provide for the successful communication of the data in adverse

25  communication conditions, And, advancemeltts in communication technologies have
permitted the development of new types of communication systems, providing for the

effectuation of new types of communication services. As advancements in



25 communi cation conditions. And, advancenents in communication
technol ogi es have permtted the devel opnent of new types of conmunication
systens, providing for the effectuation of new types of conmunication
services. As advancenents in conmmruni cation technologies shall likely
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would not be possible or practical. Additionally, a radio communication system is
implementable as a mobile communication system providing cominunication mobility to
the communications.

25 A cellular communication system is an exemplary type of radio communication
system. A cellular communication system includes a network part, referred to as network
infrastructure, that is installed over a geographical area that is encompassed by the
communication system,

Cellular communication systems generally conform to operational parameters set

30  forth in an operating specification. Operating specifications are promulgated by standard-

setting, regulatory bodies. And, the regulatory bodies have promulgated successive



generations of operating standards, each generation taking advantage of
advancenents in comruni cati on technol ogi es. The network
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and wireless local area networks generally provide for the communication of packet-
formatted data and are generally able to effectuate data-intensive packet communication
services. The mobile nodes of the wireless local area network are analogous to, and
functionally equivalent to, the fixed nodes of the conventional local area network.

20 The communication protocols of a wireless local area network and a cellular
communication system are not necessarily the same, and frequently are not, the same.
Mobile nodes are sometimes constructed to be operable in both a cellular communication
system and a WLAN.

When 2 user of the mobile node effectuates communication of data pursuant to a

25 communication service, selection must be made of a network by way of which to
communicate. Interworking between wireless local area networks and the networks of
cellular communication systems is ongoing and operating protocol standards are
undergoing development.

It is generally desired to permit the user of the mobile node, when in

30 communication connectivity with a particular wireless local area network, to permit the

mobile node to communicate with a cellular communication system network, if selected,

and if so, further to permit the user of the mobile node to select with which cellular
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It is generally desired to permt the user of the nobile node, when in 30
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An improved manner by which to permit user selection even when the wireless
15  local area network is directly connected to the HPLMN of the mobile node is therefore
required.

It is in light of this background information related to communication of data in a
multiple network communication system that fhe significant improvements of the present
invention have evolved. '

20
Summary of the Invention
The present invention, accordingly, advantageously provides apparatus, and an
associated method, by which to facilitate communications by a mobile node with a
- . selected public land mobile network by way of a wireless local area network, e.g.,
25 pursuant to interworking between a 3GPP (Third Generation Partnership Project) network
- and an I-WLAN (interworking-wireless local area network).

Through operation of an embodiment of the present invention, a manner is
provided by which to obtain information at the mobile node of available public land
mobile networks with which the mobile node is able to communicate, even when the

30  wireless local area network is directly connected to the home-public land mobile network

associated with the mobile node,



The present invention, accordingly, advantageously provi des apparatus, and
an associ ated nethod, by which to facilitate communications by a nobile
node with a selected public | and nobile network by way of a wirel ess |ocal
area network, e.g., 25 pursuant to interworking between a 3GPP (Third
Generation Partnership Project) network and an I-WAN
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15 locﬁl area networks with which the mobile node is able to communicate. The search

performed by the mobile node comprises, for instance, scans of frequencies at which
access points, or other structure, of wireless local area networks that broadcast signals
that identify their presence. When the mobile node detects a wireless local area network
that is permitting of communication connectivity with the mobile node, the mobile node

20  commences procedures by which to permit communication between the mobile node and
the selected wireless local area network. The mobile node includes, for instance, a list
that identifies preferred wireless local area networks with which the communications are
preferred over networks not contained-on the lists.

In one implementation, the mobile node also includes a list that identifies cellular

25 communication system networks that are associated with wireless local area networks.
When the mobile node detects wireless local area networks with which the mobile node is
able to enter into communication connectivity, the list is accessed to determine whether a
cellular communication system network associated therewith is a home network
associated with the mobile node. The list further indicates which of the cellular

30 communication system networks are directly connected to the associated wireless local

arca network.



performed by the nobile node conprises, for instance, scans of frequencies
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cominunication system. The communication system has a first set of first type networks

and a second set of second type networks. The mobile node is associated with a home
network comprises of a second type network of the second set. Communication by the

30 mobile node, once connected in communication connectivity with a first type network of
the first set, with a selected network of the second set is facilitated. A determiner is

adapted to receive indications of a direct connection between the network of the first set
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provi ded for a nobile node sel ectably operable to communicate in a
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the fol | owi ng 2BI%¢ PIBPIgteAPPIsigtion ofthe present tyentionyanskthe sgope thezedfadi nent s
of t ph i d ' : | Brj ef. seription of the
Dr avi ags R P o s SR oo REndilE dRRARRS: i Ry s BTt bt

mul ti pl e fodewingkletelled dastriptionbf the psgsehibyrpiaferndii ehbaiiment ofibeppéseal t he
present i.nvention itﬁ gé)er % > Figures 2A and 2B illustrate

r epr esentAYTSAS 35d the Heﬂa ﬁﬁﬁ“i‘& ained at the nobile node that identifies
w reless |ocal area netvvorkgri@pﬂeygg%tmroﬁﬂgbréﬁi;gsess | ocal area networKks
mai ntai n direct connections W a ociated with the nobile
node. 20Fi gur &1gue |1|illustrataseasivaciingst blgek sepesentation pfg mailtiple petesdnt at i ve of

si 9ngki NYommunication system in which an embodiment of the present invention is operable.

O

Figures 2A and 2B illustrate representations of listings maintained at the mobile
node that identifies wireless local area networks and whether such wireless local area
networks maintain direct connections with a home network associated with the mobile
node. |

20 Figure 3 illustrates 2 message sequence diagram representative of signaling
generated during exemplary operation of the communication system shown in Figure 1
pursuant to an embodiment of the present invention. |

Figure 4 illustrates a method flow diagram listing the method of operation of an
embodiment of the present invention.

25
Detailed Description

Referring first to Figure 1, a communication system, shown generally at 10,
provides for radio communications with mobile nodes, which the mobile node 12 is
representative. The mobile node forms a dual-mode, mobile node capable of operation in

30  afirst manner and af least a second manner. In the exemplary implementation, the mobile
node is separately operable pursuant to an IEEE 802.11(b), or variant, operating
specification, and a 3GPP (Third Generation Partnership Project) operating standard. In
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generated during exenplary operation of the comunication system shown in
Figure 1 pursuant to an enbodi nent of the present invention. Figure 4
illustrates a method flow diagramlisting the nethod of operation of an
enbodi nent of the present invention. 25 Detail ed Description

Referring first to Figure 1, a conmunication system shown generally at 10,

provi des . ' i . B L l.e. nades, .which the bi | e node
1271 o eyt BE ke S EROER e o RRal il Shellbik b BRI pdCo s b g
capabl e Thatdpersaly] mord gendfilly, fhie nsdbilaodeis cpreabdd plue@dit tPaB s rigener. In
t he exenplary inplenmentation, the nobile node is separately operable

pur suant “REEAEIE PERECHNS) 8.8 0y HYLAN (WiFslessdwenlhrendNetyerk) Comamnisatiomnd a
3GPP (Thj = L0 Proj ec ' n d..ln "7

ot hor 1 e ang ey baMFLR ARG Bl fon ol R AN ShE HE gl

oper &t i nghil¢ drdalldgingdeatriptontof cseyiplanposergivnestain embddieriftlepronde i s
oper abl e, pursuant to any. one qr nore qgperating specifications, e.g., any
WLAN (W w@m@ Patl e dﬁ%%@ﬂ%@f!ﬁwﬁeecm%}m ARSHHI R STHichihg datwyis cel | ul ar
COMMUNI C@drhMAnYISH BGRITHY '&iﬁ?&% BR0Rs P RRABEEW 1 (5 Ml dcps e
fol | owi ng description of exenplary operation of an enbodi’‘ment” of the
present operating spacifihatidnspepadatsny ofzacmbicdimend of dot present tnventigal isment ati on in
whi ch the data 1i S connurtl)'b)cat ed pur.syant to the oglerati n rotocol s .of the
| EEE 8022 PIGEs sty RIFo RSl By o RYnicas i e oBrable a2t © ot operating
enbor Megthndakds, HRIGINGS @MYL, ddRYEBs Btah&ards) 3haAUSE YS-B5 584 e@8h2BbE 1N
comuni cati on_systens operable pursuant to other operating 10 standards,

i ncl udi ngfandarés. Thedphowmeddeseriptionani¢xemplashorssatidnds, tBereforarhy waynef 2000
standard |, Ogh- crj ption of exenplary operation is, therefore,
by way o?xa:énygﬁlﬁ @%‘%@‘3"‘%@5&% limtation. The conmuni cati on system
i ncl udes net WBh&cimfuaishtiorcsystetn invhides hevworldinffastikdtidephere Beimwardes. Sonme of
t he netvvorEs are oper Ie(ﬁ‘ggsuant to a wireless |ocal area 15 network
oper at i NPl Belvais), Some ¢fdhe petwogsarg 9perpblg parsyant iy asvisglersderal atsd ot her s
are pper Al ernbsfcsHilstdmdaf, hele! s AR G Bbdraf: ol

st andard, herr% 3G F;s oper at i r?g standgg%?mbzaﬁﬁgﬁgéiﬁn%%’%ﬁggﬁeg;%ﬁt ation
of the fonsuatde phinsuantp a etldalar ¢copabnigatiom systemoopesating standasi)bese,a 3GRP t wo

cellular_co nj. cat i stem net wor ks 186. ar hown. Three of the wrel ess
Cocal o SETTHENARE!E o e Iy TbrsSentafiod oF i e SouE el lorg atian |
manner s #idiRbrkeNAQRPERSvIA afid 6o beldll @econiiBlibcitianikitftkthyrks 16 afeitowh8- 1- 3.

And, an .
Three of the wireless local area networks 14, networks 14-1, 14-2, and 14-3, are deployed

20  in manners that encompass a common area, here identified by the cell 18-1-3. And, an
additional wireless local area network 14-N is also shown, here representative of a
wireless local area network that encompasses another area, represented by the cell 18-N.
The wireless local area networks 14 each include interworking units (TWUs) 22 that
facilitate interworking between the wireless local area networks and cellular

25 communication system networks, here the cellular communication system networks 16.
The intérworking units are operable, in the exemplary implementation, in conformity with
operating parameters set forth by the 3GPP. The wireless local area network 14-1 is
directly connected to the cellular system network 16-1. And, the wireless local area
network 14-2 is directly connected to the cellular system network 16-2. The networks 16-

30 1 and 16-2 are connected. And, thereby, the wireless local area network 14-1 is also
indirectly connected to the cellular system network 16-2. And, also, the wireless local

area network 14-2 is indirectly connected to the cellular system network 16-1.
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additional wreless |l ocal area network 14-N is al so shown, here
representative of a wreless |ocal area network that enconpasses anot her
area, represented by the cell 18-N. The wireless |ocal area networks 14
each include interworldng units (TWJs) 22 that facilitate interworking
between the wireless [ ocal area networks and cellular 25 comuni cati on
system networ ks, here the cellular communicati on system networks 16. The
i nt erwor ki ng Uklietraokileenadpd 2abbpsrable, dshetakabopt,gruysuanploai@spahtg), in

conform't i t.h.oper.ating .paraneters set forth by the 3GPP. The w rel ess
| ocal ar ){;an\ﬁgrtd\%ysvﬁ'&% t&‘eg’gpeg‘?ﬁsg&af ?eéé‘ﬁﬁ%g%@q %efﬂyléﬁwwnhﬁe@%ﬂs@m

net wor Kk IperhbleAthe théileMdde iR SddsAeRbeeN &3 Er‘ﬁgi? résehted By G kN
connect e(Jjg%to the cel I'ulear s;/stemsnet V\%?Y( ?fg&g e n trgm%irl%g%?éef&gﬁ%f and
16- 2 ar e peBbcod adecelyripart 2% r The/iranseeiver cisduiisisislopembleineanvaitionslk 14-1 is
al so gndirectly copnected t he cel |l ul ar. system network 16-2. And, al so,
the. wpr et SpeRiily RSyt fo e pratosols <o faih in ¥ perab epscaications, e

cel lul ar foxst@fimiaicasKcdfredtions with, and effe@uife RbinBd8ion AF Hﬂagﬁﬁ'{ abl e, as
noted above, pursuant to the operating standards by which the Wrel ess

| ocal ar égleried wefvesksingvhase cowdrags ancassthet themmbilemoils isgrositioped, dlylveay JFhe
nobi | e n?choiaﬂ%tgﬂﬁée transceiver circuitry, here represented by a transmt
part 26 and a recelrvé part 28. The transceiver circuitry is operable in

conventional Pesitiened anshioainl il ghPBESYARE midbilk ABAPTsPRRRNSI §8thir t‘ﬁ% thin the

oper o form comuni cation connections wth, and

I ng specificatjons,
ef f ei{) uaftgv %ﬁﬂﬁ?ﬁc‘gj’tth%wlr&ie?ﬂh{c&l WFa peterieckiel et wod R4-3. (Wb the mabiker age
areas thahgd ﬁﬁtiﬂ@sbddnﬁn{ﬁﬁgﬁidfn?, 1he %&Hti%@%gr% B‘?’?‘g nz)igé) Lva%laf)gfﬁ' gf%lllﬁrg"dll“\?\% erface.

Positioned as shown In the figure, e“i1sp hin the

10 cover depal aree astwolks Biescanniak ebandetcwgionavideh sighale akesbroddchst bi4uds and 14- 3.

When t he m)bi#e ode i.gitiafetes commgﬂ' catiqQns, the nobile node scans for

the avai PEBYITRS ThsmphiLle gdesfriibe exemplansmplementation, inglydes a M kARNEscehannel s

upon whi gt 3 GAEENtR WLAMGATH WhYChSHE Hldibﬁte‘ﬁe%ﬁ-spteﬁfgﬁteﬁ?@h&&%@ctgﬁ in the
I den

exeggl ary inplenentation, includes a WAN scan [ 32 that i fies
WLANSS wi CAMpRIEate: Ha ofp bnplemsatisionsthp erabilemode inshules e phirality of Seariistni cat e.
'n one 1 Rk AR ML Por ihfEndIBlekrd R AN GEYISE vLRNS s blobid md 30 ' ST
connectivity to the home network of the mobile node. A list that identifies preferred

WLANS is here referred to as a list that identifies home WLANS. The lists identify, for

instance, the frequencies at which the listed wireless local area networks broadcast

20 control, or other, information. Pursuant to interworking between the networks, the mobile
node is capable of communicating, by way of a wireless local area network, with a
cellular system network, viz., a communication station that is coupled to the
communication system network. The mobile node is permitted communication with a
cellular system network pursuant, e.g., a service subscription. Pursuant to the service

25  subscription, a home network is associated with the mobile ndde, typically a network in
whose coverage area that the mobile node is most regularly positioned. Here, the network
that forms the home network of the mobile node 12 is the network 16-2, identified as the
HPLMN (Home Public Land Mobile Network) associated with the mobile node. Other
cellular system networks, not the home network associated with the mobile node, are

30  referred to as visited networks. Here, the network 16-1, identified as a VPLMN (Visited
Public Land Mobile Network).



The lists include, for instance, preferred MLAN lists and WLANs t hat
provide the direct connectivity to the hone network of the nobile node. A
list that identifies preferred WLANs is here referred to as a list that
identifies honme WLANs. The lists identify, for instance, the frequencies at
which the listed wireless |ocal area networks broadcast 20 control, or

ot her, information. Pursuant to interworking between the networks, the

mobi | e node i sAcagabpeviruslypimemiotkinj; bgtwdel tenet@brks 142116 Lonv@Eidhaldy €2
net wor k, w t,g a, cellular systemnetwork, viz., a comunication station that
i s coupl &IOHEeY] ﬁ?énekbﬁ%?ﬂﬁ'ﬁné%fhedﬁc@%%% PRaeB cRMMpPpicatipb Feneatvity Wih a

perm ttedg; ' ' ' rk . .Q.q, @
Ber vi co SUpaos oy s dhirk oftng B AL S s R i Ritbes gy
net wor k iascaasdwoikaneidtams dssadigtionsbiWisennthe infotnyqionds Hativaredehwhd #obile Whose

coverage area that_.the ile no is post .reqular|ly positioned. Here, the
net wor k t“ﬁg?’ af'bﬁeﬁﬁf'ﬁ‘ﬁ@l Oﬁéfﬁgﬁ?t%ektcﬁ@’“ﬁd%llﬂbo .agelilgar, YsieRe net wor k
16-2, 1 dehidd@dr ady, WOBbRbMICLOMRIRUB. urad: M e NN kS s0CT at ed

with the nobile no her cellul ar system networks, the honme networ k
associ at guacgicethe mobhp bpdeisnydddedwith3be inddrmatied régarding thesist@data®t wor ks.
Here, the %rvvgrk 16-1. identified as a VPt{%g\ﬂ.sjted Publi ¢ Land Mobil e
Net wor k) cottitar Commpgdicqion Sysism. bt oLk pUt UL IR Bt ORi g TR ROBTFS UM B i e r ks 14

and 16 comtaRircdsattbipRa0Hes@sationrwioh sdletad {vgelekﬂohﬁlearémm&srwoﬁi% once in
conmmuni cation connectivity with a wireless |ocal area network, of the

cel | &9 ar agthenticatioataliermpt faghs; and mirsuant tecthofailireefihe authentination,the mobie

mai ntai n . ' r ' s delivered to the nohjle 5
node, . 4228 Btk A oG ERiCREn: B B TUE b Setpp Sty

cel | ul ar vehish dwiedleusidca] atch natworktipagbéiatetl U Motve oy Wieh €l wRelSss B suant to
exi sting proposals an ractice, th ile node is prqvided with the

i nf or mat iag‘?? r&é‘ﬁ%ﬁkdﬁ Hb‘%f C‘é’é@&@?’él"’é’g '-g%g‘l_"ﬂf* &?H‘E@rﬁm‘@a?art@ﬁ sy§temem net wor ks
pur suant by GRINc ORIt IRGAINIES0 entsﬁg%&hletrwae Mtg)t?c\),ﬁ? Eelﬁaggt S

authentication with a selected wirele ocal area n
aut héht | essocmtednateotks 16 getnsf a asad of thesmabiie naletth seltetiwith whivh df e

aut hent i ' he mobi |l e node i s provi ded.,with the.indications of the
cel lul ar gg%%%nu%qné'gl‘?%ﬁn%@'fgem Pl%?v\%l%(‘gl POIPVACERTHRECA: rfi ¥ | ocal area
net wor k operatisnGhéarcfile, laiemeabilithi 6ha L& ofitKeh6Bife hdledb saEQAwiRELAREK 1S in
dirtect conpection with the hone cell|ular comuni cati on system network

associ at E8llla% sprpmunigation systratetwoRe laRsHMBnipYe aticr theowirgesslocadrasi t h t he

15 associ Aeh: ' B de to select with
whi ohof RERet i ﬁ%@ﬁ?gﬂnﬁﬁ@@? g%‘ldg%?@}%‘%’g?’ﬁorﬂﬁ‘%éie%°ta " which to
com2@i cat e. Pursipiintg oppritiahiof an etibedmiant of theippésest inbhentidb] 4 idayin@fis a user of
t he nobil e node to,select with which, cel]ular comruni cati.on system network
to comu Hf%‘ﬁ‘?eé‘e'\’/%ghwg i@ PIRVids et sqlption F%%CWEWPW@QP% gY§i¥M connect ed

to the hapRvdiR WM Which td EsmARRick® Vel %hen the wireless local area network with

which the mobile node is associated in communication connectivity is directly connected

to the home cellular communication system network of the mobile node. The user of the
25  mobile node is thereby provided opportunity to select with which of the available cellular
communication system networks to communicate irrespective of whether the home
network of the mobile node is directly connected to the wireless local area network with
which the mobile node is associated in the communication connectivity.
The mobile node further includes apparatus 42 of an embodiment of the present
30 invention. The apparatus 42 is formed of functional entities, implementable in any

desired manner, including, for instance, algorithms executable by processing circuitry.
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20Pur suant to operation of an enbodi nent of the present invention, a manner
I's provided by which to provide user selection of the cellular

comuni cati on system network with which to conmuni cate even when the
wireless |local area network with which the nobile node is associated in
comuni cation connectivity is directly connected to the hone cellul ar
communi cati on system network of the nobile node. The user of the 25 nobile
node is ther elShemppmiatiedndpdesa detérmmdratdshataperatésttt defeimine afhettieg tiavai | abl e

et her (RS iR G THEY MO R ABSATEE 1811 SRvmYRiEOABEE gyt he
wi r el ess i{ @fadtlyaloRRediSd MWahK hinb Qemmnhﬂgmegmd S@ﬂﬂ%t\i&’érgazés?&%tga %flh' n the
e udes appara

comuni cation connectivity. The nobile no urther inc us 42
of an entibtimebile node. tArd, theapparat@Oinciudesdn idantiffdreha pemtificswhith, ifenfasfmed of

funct Lon entjties,, inplenmentable.in. an esi red .manner, including, for
i gst aﬁce, %W&Sieﬁ' ﬁ’ﬁ%l %%%%W&ﬂ?sz" B‘@“‘g’r%‘ﬁ &i@ﬁﬁ&"’éﬁ’ }Sdﬁnﬁlli‘er‘ipmm:mcatyonl Tge
appar at Ugohiekivitgss & aHable witwhich o EhafuaRaal @Stk ndifleslodt NenyRLIEL t he

wirel ess local area network wth which the nobile node is In comunication
connect i J§ eReraledt deast reypansivede detgrmimations madeeb etk deferminen hexenindiatiedn

system ng#pgpﬁ@@q%@%@%%é&\%?@h@%hg%g’g.de. And, the apparatus includes

an identi i s of 5 the wireless |ocal area

networ ks to whihdle édempimpiinglenesetion, the deleemiePMeRideat dRBciCOMMRGLAVI tY IS
avai | §b| ? Wi t? \g@igch togﬁormur]i cate with the nobile node. The identifier is
oper &8I e listing p2 that 15 fouped, ef unesthaiidentiy margless dogehansa pgtwionks, secheastiyner |
here i ndiggat Sl ldentsi Ll t ine 48. In
t he exerrpﬂﬁegrggli]jrrp egﬁgﬁts gt;/ﬂldon, e{rﬁ‘éﬂ etdggmggﬁgélht?ﬁgp %ldée,‘){g gg%q'ﬁagi{‘&lﬁ%hoﬁeo?t i on
10 |i sti recheBer theawireless locatekanfetworkris dedthadonneeted iof tie Womelcelbdlad ocal area

t wor ks, h.as. by their SS|D (Serv; t_Identifi val ug d,
Resoct at ST PHCAIQB YAy Vark SpEALEL Voh S b hode Tkt WpSRess | ocal
area net Wefarientlglisfoesd A¥heRBBAE hedk, bvidid haer;, 6%1 'd!tllﬁ_ ifRAT BN SBhE"

e

system net wor k associated with the nobile node. ISting’is perntnently

st or &8 awf theanabily pederns s lig ipstprgd onta@HEI, or R-HIM, dde bngjirplemiathtion,

provi si on 15 . ' . e list.is stored on.a .M or
RUM . rﬂll‘é;@%‘%’g ‘?Ir%%‘?%%én a 4%%6?8?%%%{1}%5 °?§1rﬁ°388%“8ﬁ8“5t‘6‘@8%? ©he

i dent i fi darming thedistils tae stellcs o edd, iop BSrantdvi, édtleeb itRSTidtRN MGnbiRr | | Sting
as well as to add, .or to.renove,. entries . fromthe listing. In another
exenpl ar PXPRPEBHEHSnEYAtion fhe listing 3 deyifles bamerWEANFone WANs. The
determ ner reqgic\Riermiil fREHVRE hdiatiblohE Wifkdss h&%ﬁheép&%ﬁﬂm%% th
whi ch 20 the nobile node is in comunication connectivity, here indicat ed
on tB@ | theemehile neds is frecimmisigationenacdivityphérd dalicaedion thedime $df amiie

come o Shyefon] U5 LBUERI R R B E SR ok BB Srss 1
the line 54 are provided, for instance, by the receive part of the mobile node based upon
detection of information broadcast by the wireless local area networks listed on the
WLAN scan list 32.

25 The accessor and comparator 56 accesses the listing 52 and compares values
stored thereat with the indications provided on the line 54. Responsive to the comparison,
a determination is made as to whether the indication delivered on the line 54 corresponds
to an entry on the listing 52 that identifies that the network identified in the entry is
directly connected to the home network associated with the mobile node.

30 Results of the comparison are provided on the line 48 to the identifier that, in the
exemplary implementation, includes an authentication message generator 62. The

identifier also includes memory elements that store values of root network address
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detection of information broadcast by the wireless | ocal area networks
listed on the WLAN scan |ist 32. 25The accessor and conparator 56 accesses
the listing 52 and conpares val ues stored thereat with the indications
provi ded on the line 54. Responsive to the conparison, a determnation is
made as to whether the indication delivered on the line 54 corresponds to
an entry on the listing 52 that identifies that the network identified in
t he ent r yidensifigry GOVALs).c dhe et edtwask afdrebmidentifedr wordd @ shomicmbedelamety Gdhe

nobi | e nade,. 30Results of. t.he rison provi ded .on the line 48 to the
Tdent | 11 5 S heine nife ey lEn R PR AR et Romin oG8 sistegn mebwork

aut hent i GaabdcRRed R WEmIBNEhANTARE theWilué H6RMIat HRMEGS dldhcdrt @G?s ry

el ements that store values of root network address identifiers (RNAls).
The root diEesgBt valuridee yajusdhatiin¢asrectly oretroacoushs identifies the hementeteatki s of a
val uecth [ | tifl he nme.cel lul ar comruni cati on system
networsk %g@%@f@%{ﬁ%%‘?@@&ﬁFﬁseanhagt% .atIXﬁH?H'the val ue stored at the

menory el ementinGf altermate iplérhéeawst, theadiferent vaue ofth¥ akiseork Bddreisncorrectly,
or erronequs|y, .identifies the hone network. 5l n other words, the different

-

val ue i s igentiier & RBdemly geariated and the memozy, elgmea Gfaissubstititediritha iandomt he

di fferent, yal Ji§eQlort Ne network address identifier is randony generated and
the nenory elenment 66 is substituted with a random val ue generator. Wen

t he indi cati ori&hpn thel iddidationstpheviléden this lindaiStidéntify e tHetWLWN\Nithiviaciwhi ch
10 tgg rm&ﬁi | ebrlode I S.in communi.cati on ¢connectiviiy does not have a direct
connelt i dhe FebHR BodRisdn SempIcaten senncc Byt ey nohbaviedslirest epydectiande r oot NM
associ at §ge Hbrh nbikfork 8588 cRAEIIWRTK theShHifthadk, the SodTRIAY As&iRBPRith e | S

retrieved, and used by the authentication message generator pursuant to
aut hent i demenetysed stgtadea the membrynelvoment G4nie refatendyambuseddtyeheri nes t hat the

WAN I's (Llu{heeﬁ{il:Q{io%omngs%ggteegden%I%tér%%rsrﬁ%nn?% arlllﬁ'}e\ﬁ\g(rzaliion procedures. If, however, the

determiner determines that the WLAN is directly connected to the home. network

15  associated with the mobile node, the value of the network address identifier is retrieved
from the memory element 66. And, the authentication message generator uses this value
pursuant to authentication procedures. Authentication fails when the correct network
address identifier is used but the WLAN is not directly connected to the home network of
the mobile node. And, when the WLAN is directly connected to the home network, the

20  erroneous network address identifier causes the authentication to fail. In another
implementation, the alternative value, stored at the memory element 66 is always utilized
irrespective of whether the WLAN is directly connected with the home network of the
mobile node. Here, also, authentication fails. And, determinations made by the
determiner are obviated.

25 Responsive to failed authentication, the WLAN sends a message to the mobile
node that includes identification of the cellular communication system networks with
which the WLAN maintains an association. And a user of the mobile node is able to
select from the returned identifications with which of the cellular communication sjstem
networks that the mobile node shall subsequently communicate,

30 In an alternate implementation, a list is maintained at the mobile node of known
WLANS and their respective associations of PLMNs. When a WLAN noted on the list is

located, the authentication procedure that is used to obtain information regarding the
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15 associated with the nobile node, the value of the network address
identifier is retrieved fromthe nenory el enent 66. And, the authentication
nmessage generator uses this value pursuant to authentication procedures.
Aut hentication fails when the correct network address identifier is used
but the WLAN is not directly connected to the home network of the nobile
node. And, when the WLAN is directly connected to the hone network, the 20
er r oneouselhdineysierankdwerks asshehitdd with tieaWI 2N (ot pettbendd, ead M fail. In
anot her %ﬁgl enentation, the alternative value, stored at the nmenory el enent

66 is al WHYEMaton stored af the dstis previdedsip thaienef thenpobilemedes Amds ect | y
S aer h! _ |
connecte Qut%ﬁﬁbapgﬁ Pf;&%@ E’ﬂ@% kn Bfhel RATTORM rg%tﬂ{;e?et? o8 Jgt[he%l%ﬂnatlon

aut henti cation erm nations na €rm ner are

obvi at edregafifes thercellular s ystdn nbimdriksdsenisted stithahe WIHANW.AN sends a nessage
to the nobile_node, that includes identification of the cellular

co i cat i on F3BPLE &AIHRLRLES ARSPRRputation; of the %ée%meﬁﬁ‘?lhkﬁ%é%ha%@%%i ation.

And a usggrt 8f ieppimatisla® dxaaRtid St ﬁloBflPe ﬁ@de%ﬁém ﬁ%ﬂfe :[S)u r"['ﬁ%‘fis&ir\}%r Ks

identifications wth which of the cellular co ni catl off system née
t hat t heismsishiplaryedeisdies¢ shayabdrpuormed ofopimatity af entri@0Th Withatépetnat e

i npl enent,ation.,a list is i ntained at.the nobile node of known W.ANs and
i ¢ T oty i lRh SR BERRE ARl R Rt o E | -
| ocat ed, widefesglicAPit Sethiodlts OSSN, fohdithd Bstihse BabR o/} A ifledtifeaniAgt i ON

regarding the cellular system networks associated with the W.AN i s not
per f B} medrst splanpsaby  pergicsaet igentifies (SBIMthatridentifics epch qfithe/ wireldss locslhe user

of the ' : -AKl ' ' Gged Si ap other. NMis not
Fequi r eaits nERRRE: AR UL iRl ol QRGN T8 TR e h R e vor ko
associ at sdviok &t itléreifidr bAtlle WEANIwethAviith itds asabeiated. RS, G@8S8EY 6M@ReOf the
direct connectjon ljsting 52 that forns part of the apparatus 42 enbodi ed
at the @%Ppém ifbﬁ C%‘%E%ﬁyicﬁmﬁ e the 1.1011??@?‘]‘?‘4%16 pfgCipted avithnthe arapiland i s
here shopgid OARE HhOEIRENIR iﬁclﬁhéérzﬁ’ll_ih&i\éaﬁ’éﬁl GhE bifSct Eonneflibf) respect to the

exenpl ary comuni cation system shown in Figure 1, four entries, associated
wi t h1% he wi r eFezge PB¢dustratasa listingiS2 Kiat 15 eibodied afrttle tobflenodd Hepihrssdnt ng.

Each ent Ls.identified in . a 10 fi.rst col 6 by.a service set

Cdont 111 72 pReerSRbdpRAbing pretlifFindR Hfe. e uSBRIS B S et vor k.
And, an jdediified ROWIANROVRY] tﬁ@%qqtym@v&ﬁnim?ﬁé ed HRgehdBkddnibrt he
service set_identifier of the WAANwWth which it is associated. Here, the S

SID of tHE Weédhd inhanisting mengifigs the WLAN orhiwe esliresiconnectionmeitiniewor k

associ at %LMNQfEﬁE%H&iEﬁ&de”Ode- And, the columm 78 includes an indication
of the direct connecti on. )

20 Figure 3 illustrates a message sequence diagram representative of exemplary

operation of the communication system 10 shown in Figure 1. Here, the wireless local
area networks 14-1, 14-2, and 14-3 broadcast signals that are detected by the mobile
node. The signals are indicated in the figures by the segments 82-1, 82-2, and 82-3. The
mobile node accesses its WLAN scan list 32 (shown in Figure 1) to determine to which

25  channels to tune. And, by tuning to the identified channels, the mobile node detects,
indicated by the block 86, the transmitted signals.

‘The mobile node accesses the direct connection listing (shown in Figure 1). Here,
accessing and comparing is performed, as indicated by the block 88, Responsive to the
comparisons, determinations are made as to whether the wireless local area network with

30  which the mobile node is in communication connectivity, here selected to be the wireless
local area network 14-2, an authentication message is generated and sent thereto,

indicated by the segment 92. Because the network 14-2 is directly connected to the

i3



15Figure 2B illustrates a listing 52 that is enbodied at the nobile node 12
pursuant to a further enbodi nent of the present invention. Here, the
entries include an entry 72 identified as W.AN 2, viz., the WLAN 14-2 shown
in Figure 1. Here, the inclusion of the MLAN 2 in the listing identifies
the MLAN to have a direct connection with the HPLWN of the nobile node.
20Figure 3 illustrates a nessage sequence di agram representative of

exenpl ar getopek M—Qplnerethet oane networik mbdziaﬁedwiﬁi thendobils nowe) theafth@ticstich Here,

the wireless | oc area networ ks 14- 14- 3 _broadcast signals
that are aﬁé et B’TGIIGSH‘PBE%&‘l BRE W@‘?Bﬁ the H}f’gl Ip padetogethes Witk he
figures Hmlaaﬂsnss@ﬂﬁsﬁ&m%@s&m%&t @%@g&ﬁggg%ﬁ%&@% A\ﬁﬁomﬁ@ga geses its

WLAN scan [ist 32 (shown in Figure 1 annels to
t une. Anckceivpd atthe mpbile note, theimuhaatmﬂsjoﬁﬁ:ammlable ndiworks lard displaykd, det ect s,

di cat ed by t | ock the t | bj | d
oo omndinhed i she BB, e b Rl maRSarnih gringicpied Bgheblosk cons ng
and conmpag4, Bk dser Mé&t@ﬁvﬁm@vhléﬁofﬂﬁ'aﬁiﬁ’ﬂéﬁﬂe Rtwbhe thitackmBBite gxf%gsgagl ve to the

conpari sons, determinations are made as to whether the wr ocal area
net wor k vﬁmmuamai\ﬁhl ch the nobi | e node is in communication connectivity,

here sel ected reI cal ar ea rk 14- thent ication
nessage i s gequ;f aetbgol \éﬁgen &ﬁ% Fg?\gn EFIfaT bé'i%elgabvpfeﬁ? gtévgf ©92. Because
t he net vkthol4f dperatich bﬁa‘ai EnibEdiRfRacs Pfle peestianvd@iono The Afthdd fdligtdshe hone
net wor k associ ated with the nobile node, the authentication fails. An

aut hiéht i eommgpiceiigns afe mebifginde ina mutimesyorcemmymieationsysten havidg at oget her

L1 RS M ALt

avai |l abl B aasﬂcvabﬂ:d(mth rdodiesptaydaomprised of a second type network of the second set.
The method facilitates communications by the mobile node, once the mobile node is
connected in communication connectivity with a first type network of the first set, with a

15  selected netwotk of the second set.

First, and as indicated by the block 114, a determination is made if the network of
the first set with which the mobile node is connected in the communication connectivity
is directly connected with the home network.

Then, as indicated by the block 116, identification is made of which, if any, of the

20  networks of the second set of networks are available with which to communicate with the
mobile node.

Thereby, through operation of an embodiment of the present invention, 2 manner
is provided by which to permit a user of a mobile node to select the cellular
communication system network with which the mobile node shall communicate.

25  Selection is possible irrespective of whether the home network associated with the mobile
node is directly connected to the wireless local area network through which the mobile
node communicates.

The previous descriptions are of preferred examples for implementing the
invention, and the scope of the invention should not necessarily be limited by this

30  description. The scope of the present invention is defined by the following claims.

14



5 indicated by the block 102, to the user of the nobile node, and, as

i ndi cated by the block 104, the user selects wth which of the avail able
net wor ks that the nobile node shall comrunicate. Figure 4 illustrates
a rrethq#B gﬂ@gﬂ generally at 112, representative of the nmethod of operation
of an e % I'ment of the present invention. The nethod facilitates 10
comuni cations of a nobile node in a nmulti-network conmuni cati on system

having a first set of first type networks and secoEii set of second type
networks. THe nobh methedder patirgupenedietk diFtovery hohBohds Hahen Compisied of a

second type O, . elqgﬁwfn%i i

conmmuni cat i Sﬁ‘g‘hﬁg t?ﬁg&lﬁ%%lgl@&ﬁ%gg?%é%gpﬁ%ﬁ%bl e nogg u?ﬂ:&ug%rl]en%)cqt ed in
communiloate retwordkrthads cammprysediof b pabli¢ laad mopjle neetonkyrdndof the first set, with
a 15sel ected network of the seclon(ii set . Fi rst %gd as i ndi cat ed by
the bl ock 1T8ccidngdiun heuirelsts lpeal Araaertorkerairini iAo FeAREtE%t set with
whi ch the i {eég&ﬁe%ofﬁﬁ?ﬁﬁg r'i}:feﬁ%iﬁ@atioﬁl 6f%ﬁbl@@f£m¥ R BAL ineilv TR REEdiAYA Lithi S

directly connected wit e home net wor Then, as indicated by

t he bl db&wirelss oddrréd netwotkdn whichnthd enassagahs . i f any, of the 20 networks
of the second set of networks are available with which to communicate with
t he nobi | e node. Ther eby, through operation of an enbodi nent of the

present inventi ONfLednéRONES clhitn Prvivdréiadhdesdabe Sent Suddes $Hid oferatidrofof a

mobi | e node to select the cellular comrunjcation systemnetwork with which
t he noisehding eorapssesieh abermative reivetk agresgidestifieh | s possible irrespective of
whet her the honme network associated with the nobile node is directly
connected to the wirel ess |ocal area network through which the nobil e node

comuni cat es3. TheTHerm@athedist daiact i whdrainshah@nohetpodf ef whidh eheanpdsege dear
i npl ementing the invention, and the scope of the inven i}cl)n shoul d ggt
necess #itring spid opprstipp af spding 18 knowy tashs ygeytable WW@”%??&E% ope peiwogk ek ent
i nvent itﬂ@rﬂoﬁilg%{iﬁkﬁd. by the following clainms. CLAIMS: 1 A net hod for
perform ng network di scovery by a nobile station conprising: sending, to a
wi rel ess | ocal area network, a nessage known to be unroutable to a hone

network that is cqnprise f. a public lLand nobile netwrk: and receiving,
fromthe wirkles Sﬁ}e&E%{ﬁO‘ngﬁwﬁéf An QIGFS?BB?FS@%%S BICSRRP: THEERge;
during said operation of receiving, comprises identification of public land mobile networks

associated with the wireless local area network to which the message is sent.

5. Apparatus for performing network discovery by a mobile station, said
apparatus comprising:

means for sending, to a wireless local area network, a message known to the mobile
station to be unroutable to a home network of said mobile station, and which will effectuate
an authentication failure of said mobile station; and

means for receiving, from the wireless local area network, a response to the sent
message, the response being comprised of a list of public land mobile networks associated
with the wireless local area network.

6. The apparatus, of a mobile node, of claim 5 wherein the message sent by said

means for sending comprises an alternative network address identifier.

7. A mobile node apparatus for facilitating second network type selection of a
second network type network with which to communicate, said mobile node apparatus

comprising:
15



“t he response conprising identification of public |and nobile networks
associated with the wireless |local area network to which the nessage is
sent . 2. The rret hod of claim1l, wherein the nessage sent during said

operation of sendin r|s r 'dentifier.
3. The met hdBPa& rc\% %&]u{#ﬂ acq)%ehﬁsg % th \?\qusq Erﬁ%%’lgle nmessage
sent duglet@bsal umr\ﬂifth @tﬂal@émﬁ%dieﬁ@aﬂc&d&ﬂ&@sl\iﬂeﬁtﬁid@@amF\vﬂﬂd’;}a@hm conpri ses
t he home network of the npbile station. 4. The nmethod of claim1l

wher ei ritapaitied dyyspidamelilanndesis knoyra by a’g%wob%mdﬁée cHfastprig 28 arleRiratian i on of
oot Anfre PR e B Bdsibe Nndlt Moot it RAIRARCE B,

sent. address identifigpahe] fisilftaingnietivenyito iy mebiteonddeaif sdomtificationy ofisavond | e
station, said apparatus c for sendjn to a wirel ess
| ocal AICEROTKEYREFHGEWO Sﬁﬁ%lgagnffe%"kﬁggﬁmp@ytsﬁ’él ‘H‘Balﬂfq ‘E’@t"ﬁﬁi h‘ ﬁé‘) be unrout abl e
to ah jupt k of said nobile station, and which will effectuate an

authentication failure of said nobile stati on; and means for
receiving, fromthe wireless |ocal area network, a response to t he sent

nmessage, the respgnse .hein rise C Ia mobi | e
net wor ks assbci at W}f’f?lfﬂﬁg n%}%ﬁuég df“(% W?&’é‘qﬁ%g netw YPeq. The
appar atdagpridés fpubeilhRi ReBiTe néi&zoﬂd @LNIR) m&r&ntthéﬁm&ﬁ@@@e gamrat@d/b gai d
means for sendl ng conprises an alternative network address identifier.

7. A nobid rgesswegeapmmras usedtte facilitateldetivery g theanohile nedewbidentifigptiogof ect i on
ﬁ‘; dg Z&&gﬁd h t rf< rké‘%é’ff’{)fé or sell‘ecﬁhh%ﬁtht&m%ﬁw&ﬁ‘ﬁl ateSal d mobi |e

r|5|n nessage generator contrigured to
generate a flrst nessage, the first nessage seIectany popul ated with an
alternative netmork address identifier value whjch whepn transmtted by said

nobi | e node,%i s kHsinobile nade amaquéoti%}ael tsowmrﬁeéhaapéﬂaﬁ%ﬁﬁ%ﬂ?meaé@ﬁ on
fail 889%
a?lt e;‘;goty%j ne wortédeﬁ ress Iltl{lt |er val ue, eilp\at@i@ﬁfs?gﬁgngéggeﬁe%%?jto t he

nmobi | e sapldeesshgd g@lataltdrnsemmmnmcaﬁedwﬂmmdlemed\ﬁnsﬂnetwmk tyretnwordek. avai | abl e
for selection by said nobile node with which to conmuni cate. 8. The
nobi | e node apparatus of claim7, wherein the second network type conprises

a public | ang mobiySyHiGieAdE aﬁs’érm oPREinP efuBihBr dddsporddieSt rdBi$§age gener at ed

by said message generator is used to facilitate delivery to the nobile node
of i dentonfipurad torecafve thebdentification abtbie lsecond mabydck typeaichwdrke ataglabledbect i on
with which.to ¢ ' 9. The nobil e node apparatus of claimS8,

icate. .
wher ei i#° eﬁEOWHﬁ%ﬂbﬁ?&OBBWWd?ﬁt%at es by way of a selected first network

type network and wherein the first nessage generated by said nessage
generator is communicated to the selected first network type network.

10. The nobille ncbhe mpbilerradgappdratus af alaim 10 vherein seleaiion simageaf thecei ver
conf | 9yl &l t Oelt\rgg I Vel}étwgflé 1%? tn'sNe ?(?%éc\%ﬂf %nb)} %?d Pe%glggtdoﬂﬁé Y&Qﬁi}(ﬁéa}ﬁgﬁ of

net wor kgc%lv on "W communi ¢
the second network type networks.

12. A method for facilitating second network type selection of a second network
type network with which to communicate, said method comprising the operations of:

generating a first message selectably populated with an alternative network address
identifier value, the contents of which are known to a generator of the first message to
effectuate an authentication failure and which will effectuate the reception of a list of second
network-type networks; and

detecting delivery, responsive to the first message, of identification of second network

type networks available for selection with which to communicate.
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11" The nobil e node apparatus of claim 10, wherein selection is nmade of the
second network type network responsive to reception by said receiver of the
identification of the second network type networks. 12. A method for
facilitating,sec [ ype net wor k
Wih which 5 comi ol dhier Pk h sl ool SRR M el VT

gener atmégage dontpgiscdths quansmd cfcekbiing qEphiatecttie firdt Imeasagalvtith that i ve network

address .identifier va he, _cont ent s, of i C e known to generator of
the fi rddiermadye agworipa e ddenbifier waluagn a&l&ﬁ%ﬁfﬁh@%ﬁ@%@ ¥ith B ch wi

ef f ect Uplef, h@@nét%ﬁpﬁdcﬁ’ébs%en%ﬁ%f%luﬁf second networ k-type networks; and
det ecting (?e Itvery, responsive to the first nmessage, of identification of
second network type networks avail able for selection with which to

t 3 : f clai d t f
comun £, Tkt af Bl B o R e A SRR " ©

popul atigef d¥ahé hiobile H&fesﬁ%e&d&h&@&k&bﬁ@ﬁ&ﬁbﬂé’ﬁoﬁ%d‘ﬂ%ﬁhﬁ&ﬁbﬁ%§tﬂedent ifier
val ue and popul ating the first message wWith the alternative network address

i dent i fseeendvaetwerk type networks detPhted Wating deid ppentiomefidetedting thbe dedbiemdi si ng t he
operation of selecting, by a user of the nobile node, the second network
type network fromthe identification of the second network type networks
detected durisdg SEiedneBed af ¢l0itn 0F, viek€if thadtchitive ne@lork 8ddess identifier 15. The
met hod of claim 12, wherein_the alternative network address identifier

val ue ivglusris af ¢ ¥alye thahsausesfaled aythentisation pHépmabienede.of the nobi | e node.
16. The nmethod of claim 15, wherein the identification of the second
network type networks delivery of which is detected during said operation
of det ecti ndiéconyriesasthedof claim &5, vesspein slee idersfagton eSthessiond nteﬁvdrhitﬁmd

aut hentication of th

etwor k apparatus f
facil i tEEVoREs %‘b‘@ﬁﬁdoﬁﬁg\%&g‘f‘ @e %@%@}%ﬁ’?e&tm&og EGHW%\‘&“S)B}SES P¥h Ehet wor k
Wi th vaeﬁisngé)megqg%%g&fa %ﬁ NEMARfi&tiBRRR IR HSbi kMR Si Ng: a

nmessage tector etect a first nessage, the first nessage
sel ectably popul at ed WI th an aI ternative networ k address identifier value

which is kno er of t eto e an aut tlctlon
failure, the1 fi rs gé‘é’Pa’W’ﬂéE rptgeﬁ%? 8&3% ?“Y]‘Eﬁéme Eﬁﬁ?@% het wor k
addr es Sseb(ﬁﬂrﬁét\%&rt{p’@ﬁéﬂﬁoﬂd Rith $AELh 0 cBifnffidad, @ala RetwidrRagpErsEs on of a i st
of second network types that are public | and nobi | e networks and to

facilitegmprisgnti fication of second network type networks avail able for

sel ection w a{[ rrrllessage getec?or corqnéureﬁ %0 Jetect a first message, the first message selectably

populated with an alternative network address identifier value which is known by a sender of
the message to cause an authentication failure, the first message, when populated with the
alternative network address identifier value, is used to effectuate the transmission of a list of
second network types that are public land mobile networks and to facilitate identification of

second network type networks available for selection with which to communicate.
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