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Wreless Local Area Network 5 FIELD The technol ogy described in‘fthi

pat ent docunent relates generally to the fields of cellular networks and
wirel ess |l ocal area networks (W.ANs). More particularly, the patent

docunent describes a system and nethod for selecting a cellular network on
a WLAN. 10 BACKGROUND A systemfor integrating a third generation (3G
cellular network with a W.AN has been proposed by the 3d Generation
Partnership Project (3GPP) in the standards docunent 3GPP TS 23. 234,
entitled "3GPP systemto Wreless Local Area Network (W.AN) | nterworking;

Syst em Desc8yspini And (VRethea For S¢lectithA Chllafar NReWs AR NN iRE:ELcAMArbsT er ence.
15 SUMVARY I n accordance with the tRaaRgs described herein, systens and

nmet hods are provided for selecting a cellular network on a wirel ess |ocal
area network (WLAN). A network list may be used to identify a plurality of
preferred W.ANs and one or nore 20 cellular networks that nay be accessed
via the preferred W.ANs. A cellular ngggrk may be selected by using the
network list to identify the cellular network(s) that may be accessed via

th f d i L hi > f bile devjce. A N
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_ceI | ul ar ‘:%ﬁ;[ll\/\l)r K?Y 1 1.6 .NMAR @%07 BRI EF CRIPTION OF THE DRAWNGS Fig. 1
is a di agram ITUSHS and Ndrelss Realmpanadyerks sy e Moxe parEculardys the pasgnt

network o .
cpocument describes a system and method for selecting a cellular network on a WLAN.

10 BACKGROUND
A system for integrating a third generation (3G) cellular network with a WLAN has
been proposed by the 3™ Generation Partnership Project (3GPP) in the standards document
3GPP TS 23.234, entitled "3GPP system to Wireless Local Area Network (WLAN)
Interworking; System Description (Release 6)," which is incorporated herein by reference.
15
SUMMARY
In accordance with the teachings described herein, systems and methods are
provided for selecting a cellular network on a wireless local area network (WLAN). A
network list may be used to identify a plurality of preferred WLANs and one or more
20 cellular networks that may be accessed via the preferred WLANs. A cellular network may
be selected by using the network list to identify the cellular network(s) that may be accessed
via the preferred WLANSs within coverage range of a mobile device. A WLAN may then be

selected based on its access to a most-preferred of the available cellular networks.



a WAN, 5 Fig. 2 illustrates an exanple WLAN |ist that may be nai qt@iwmj 2087
user equipnent; Fig. 3 illustrates an exanple of W.AN selection in the
wireless network of Fig. 1 based on the exanple cellular network
preferences of Fig. 2; Fig. 4 is - a flowdiagramillustrating an exanple

met hod for selecting a cellular network on a WLAN, and 10 Fig. 5is a

bl ock diagramillustrating an exanple nobil e comruni cati on devi ce.
DETAI LED DESCRI PTION Wth reference nowto the drawing figures, Fig. 1 is a
diagramillustrating an exanple systemfor selecting a cellular network on

a WLAN. The systemincludes user 15 equipnment 12 for accessing a wireless

network having a pluraligyfp T% ARt RL worked with a
plurality of cellular ne =271 » prment 12 is

preferably a ile device,..such as a cellul ar tel ephone,

Wi rel ess- enablnﬁéllg' {)lé’ras%?%?mdp‘bﬁ%tag?g arb%’?f‘?beaﬁftemﬁ? g“é‘ng\ﬂb}?ﬁﬁ? NEAYEK ong

W rel ess-enabl.ed | aptop conputer, or other such devices. The W.ANs 14-17
may, for # e, be IEEE 802.1 I b networks, Bluetooth 20 networks, or
other types of_ short-range radio_technol ogies. The cellular networks 19-21,
23 ard pref erGigi 3illugirates agenample WWhANIGS) theohiyubemaingined ok sisersguipmast; UMTS
(Universal Mbile Tel econmunication System networks, but could al so

i ncl ude ot her Figpedlusfraicekh gkample né tWibANsselestiarhinathe GRMI e esvdes of BRRS
networks, or others. 2 1 6 MAR 2007 The cellular networks 19-21, 23 that
may be acbmsdeulthoyxihgle uslbraregtivq@ReriferdReabfrigach designated as either a
honme network (e.g., HPLMN) or as a visited network (e.g., VPLMN). The hone
network 23 fOrFighe iseiloRbRiRMiudihohg dhafipld tleftlod B WAALKirk P kellular

mai ntai ns subscription information for the user equipment
vi sited NR&wBAKSH alWLAN; and

10 Fig. 5 is a block diagram illustrating an example mobile communication device.

DETAILED DESCRIPTION

With reference now to the drawing figures, Fig. | is a diagram illustrating an

example system for selecting a cellular network on a WLAN. The system includes user

15 equipment 12 for accessing a wireless network having a plurality of WLANSs 14-17 that are
networked with a plurality of cellular networks 19-21, 23. The user equipment 12 is
préferably a mobile device, such as a cellular telephone, a wireless-enabled personal digital
assistant (PDA), a two-way pager, a wircless-enabled laptop computer, or other such
devices. The WLANs 14-17 may, for example, be IEEE 802.11b networks, Bluetooth

20 networks, or other types of short-range radio technologies. The cellular networks 19-21, 23
are preferably third generation (3G) cellular networks, such as UMTS (Universal Mobile

Telecommunication System) networks, but could also include other types of cellular

networks, such as GSM networks, GPRS networks, or others.
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5 21 are cellular networks having roam ng agreenents with the ho n@?gong
23. Thus, the wuser equipnent 12 may obtain cellular access throHEﬁ h

t he hone network 23 or any visited network 19-21. In addition, the visited
networks 19-21 may include preferred networks 19, 20 that have a preferred
roam ng agreenment with the hone network 23 and other, non-preferred
networ ks 21. Cel lul ar networks that nay not be accessed by the user 10

equi pnrent 12 (e.g., cellular networks that do not have roam ng agreenents

wi th the hone Tiedelak n2@orisng-21, 99 tha ﬂl@%é&@_&és&d"bﬁrt}@ Wbt QubtnD €3 UR' K,
but are not illustrated in Fig. | for sinplicity. The W.ANs 14-17 may each

be i nt er nedcwiekigfaivd b8 ARG £hofPRevitirk t(Q.g.é(ri-ﬁJﬂl\’i’Ng'br A&l irtéﬁsne]n%@l%éfe 3 to

provi de cellular network access to the u equi pnent 12 via a AN

14-17. Th i | - 21 3. il |
equi pnent %{gﬁp‘r\}e};ct féorﬁg nﬁ@p@%&gﬁ%ﬁﬁ%ﬁ%@ gt I[%hg a:&ﬂzuqirzeﬁ%‘gorﬁ‘gﬁ?tﬁser

conmmuni cat.| Wth th user ui nt 12. For exanple, in the il|ustrated
wrelose: MR SRen ks B R soft saupRenCLE Ao i it rermorta Ty
celluls& ﬁfcess to either visited network 1 (19) or visited network 2
(20), WAK 3r¢(cPHYIapagFwepks haywe Jeaniag agrgeragnts with tthe heperactverindt. k T, e
visited 20 network 3 (21), WAN 3 (16) nmay provi de access to visited

net wor k 3U§eD ERUIPEARE MY IRy Abtain gollulps @gcesp throughesitier teshante vetyorkedd o @ty
networks that may be accessed by the user equipnent 12. A nore detailed
descri pti vnitest netwarly dPeds e tadditikn, hthe i vigted siiNsorkd- 10721 intiyeincledsvrdfettdni t h
cel lular networks 19-21, 23 is provided in the standards docunent 3 1 6

VAR 2007 n8@BfksTS, 28.t(RAhaventpreferred TRAGRIY s3tedmadnt At Whe eloaRSnduds! 23ARR
Net wor k (WLAN) I nterworking; System Description (Release 6)." In the

o™ g S o8 SIS D AT L
range ot NeqSiRint 12 (e.g., cellular networks that do not have roaming agreements with the home
network 23) may also be included in the wireless network, but are not illustrated in Fig. 1 for
simplicity,
The WLANs 14-17 may each be internetworked with one or more of the cellular
networks 19-21, 23 to provide cellular network access to the user equipment 12 via a
15 WLAN 14-17. The particular cellular network(s) 19-21, 23 available to the user equipment
12 may thus be dependent upon which of the WLANs 14-17 is in communication with the
user equipment 12. For example, in the illustrated wireless network, WLAN 1 (14) may
provide the user equipment 12 with cellular access to either visited network 1 (19) or visited
network 2 (20), WLAN 2 (15) may provide access to either the home network 23 or visited
20 network 3 (21), WLAN 3 (16) may provide access to visited network 3 (21), and WLAN 4
(17) does not have access to any cellular networks that may be accessed by the user
equipment 12. A more detailed description of a wireless network having WLANs 14-17

internetworked with cellular networks 19-21, 23 is provided in the standards document
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5 equi pment 12 may passively scan for WLAN beacon signals (e.g., ﬁ%lgig ﬁh?
may actively scan the band for specific WLANs, for exanple by sendi*n

probe request to solicit support fromspecific SSIDs. Once the avail abl e
WLANs 14-17 are identified by the user equipnment 12, the user equipnment 12
determ nes which WLAN 14-17 to access using a |ist of preferred W.ANs
stored in nenory on the user equipnent 12. The list of preferred W.ANs 10
identifies the cellular networks 19-21, 23 available via each of the listed
W.ANs 14-%GPP Tgsi28Q3#Nkatitel "'SEPY rspstethhe WifdNsh i Sdcal tArea USWoRQUWDABHL 12
may select a WLAN 14-17 based on the avail able cellular networks 19-21,

23. For em&ﬁp&ﬁulasﬁkﬁmDQQ: vh 1866 to the home network 23 nay be
sel ect ed over V[ENS 16r%§V|ng accggs to only visited networks 19-21.

Simlarly, a VAN &1‘["13%%% ST 1 BePLlHidP i 1 PichifidoNElliidge bR o D, 12

may be sel ect over a acce 0 on Fed Vi sited

network 2 AN 16wt h. n- referred vi si ted network
21 may be‘]vg‘g'lhﬁcﬁ g7 prdgr tc\/@ﬁﬂl’@%%ﬁa@ﬂ?w “@E‘ R &yerse psvi fg%“&eér | ul ar
access5 . 2 |I ustrates an ex nﬁ#@ WEﬁN list 30 that nay be maintained
on t heS st ipriagadil f A Pagvely (sean ORI AN tbeagom; signalsi ﬁe.gesssapeferm@aawm 32
(e.g., preferred SSIDs) 20 for a partlcular user equi pnent 12. The list of
pr ef er r edsopR Hadasd fqr§pﬁc‘rv‘é¢ SLaENsy fosresemBle b cending & probh eaquesh &x sabieik suportand
may also include a |ist of available W.ANs preferred by the user equi pment
12 oper at trom sperifaa8$iso Onct e ankidakild WEANSA 41 Weart idendBed hyethe cstr equipment
networks 34 (if any) that may be accessed via each of the preferred W.ANs

32 in 4 12,6hdvier 2fpmerithe deieshind@which WIiegN H4av7ab laadtseusigd 4 Bitaf preinvar k 34,
the WLAN |ist 30 may include network identification information (NTWID) 36

and a hi emaroN e@tedPire bR Gnsthat wer 3QuipRéntt 8 RS tlgtcyﬂ ﬁreféih%awmesThe
cellular network preference status 38 may be used to select a W.AN based

on t hggpdegieh@fbs(the ReliulhBeciBs 1BLA! 88 rSHhanielh Wadk oPRiR 3R:AND 1408

illustrated
Using information from the WLAN list, the user equipment 12 may select a WLAN 14-17

based on the available cellular networks 19-21, 23. For example, a WLAN 15 having access

to the home network 23 may be selected over WLANSs 14, 16 having access to only visited

networks 19-21. Similarly, a WLAN 14 with access to a preferred visited network 19, 20

15 may be selected over a WLAN 21 with access to only a non-preferred visited network 21,

and a WLAN 16 with access to a non-preferred visited network 21 may be selected over a
WLAN 17 that may not be used to provide cellular access.

Fig. 2 illustrates an example WLAN list 30 that may be maintained on the user

equipment 12. The WLAN list 30 identifies preferred WLANs 32 (e.g., preferred SSIDs)

20 for a particular user equipment 12. The list of preferred WLANs 32 is preferably

provisioned by the home network 23, and may also include a list of available WLANs

preferred by the user equipment 12 operator. In addition, the WLAN list 30 identifies the

cellular networks 34 (if any) that may be accessed via each of the preferred WLANSs 32 in
4



5 exanple, the order of preference for the available cellular netwopkgaAR40G]
is HOVE, PREFERRED, and NON- PREFERRED. For exanple, if the user equi pnent
12 is within coverage range of both WLAN 1 and WLAN 2, then the user

equi pnent 12 may select W.AN 2 for short-range comruni cati ons because the
hone network (i.e., the nost- preferred cellular network) may be accessed
via WLAN 2. 10 Fig. 3 illustrates an exanple of W.AN selection in the
wireless network of Fig. 1 based on the exanple cellular network

pr ef er encibs lisf 3% Bor @¢ch @ragleble lrellulaaretearkilgthetWILAN I $0 sedydndledt ddteork
nost-preferred of the avail able W.ANs based on its cellular network access
(WLAN 2 i fdetitifecatibn usforradtion @KEWIDY)36 &t a US@trchitd) prefsténcBBathdBS ifed ehea
network authentication procedure with the selected W.AN 15, for exanple by

gener at i ngarfdiflarlfetivbANS Th teMdarndRbMOpIfR& 8 Stathd 8B hdy B ubddNo) sebt aThe
networ k aut hentication data (NAI) 52 may be constructed by the user

P T AN S L 1 AL SO BT

for the selected cel e networ i cation
i nformati LD y é exanmpl inc ge t@ mobi l e c n.trme
( MCO) r@;ndéﬂl ll\gll’-?/%lengertd\}\ggrol,g r%]%reen Wr\g% Eﬂéﬁ‘ ol A ‘el 8 ‘ﬁ@rd “8{8‘1(’?@ g? He 23.
The WLAN en work identifjcation information to
aut hent i céﬁ@gﬁ%%ﬁﬂs 8?‘38@%#@%&%@% ]%qeﬁxa@@feebtlté‘ﬁ US| qayiPRIenh &4 Woikhipg
Upon successful authentication, the user equipnment 12 may then conmmunicate
over the SCEEE dengett] prthrVhaNubrrd JELANAL t then Weapsen squipmental vmmy 2007t | f
the selected WAAN 15 rejects the NAI 52, then the WLAN 15 may transmit
i 'nformat i $AN 3 Her gbert-rangeicomenmicafioisnb¢oease g hose anctivdribli.e., abd Indsar
networks. This may occur, for exanple, if the roam ng agreenents of the
sel ect ed pkfited sclhdsrenchesh) mhpbgedessal via &VILAN 2preferred WLAN list 30 in the
user equipment 12 was |ast provisioned. The 5 updated |ist of available
cel I ultar net woFigs 3 fill@stitate @n \8kAb1E Hf RN ARCs el RABR iR el WirdbQIREVAR of Fig. 1
based on the example cellular network preferences of Fig. 2. Once the user equipment 12
has selected the most-preferred of the available WLANSs based on its cellular network access
(WLAN 2 in the illustrated example), the user equipment may initiate a network
authentication procedure with the selected WLAN 15, for example by generating and
15 transmitting a network access identifier (NAI) 52. The network authentication data (NAI)
52 may be constructed by the user equipment 12 to include the network identification
information (NTW ID) for the selected cellular network 23. The network identification
information (NTW ID) may, for example, include the mobile country code (MCC) and
mobile network code (MNC) of the selected cellular network 23. The WLAN 15 may then
20 use the network identification information to authenticate the user equipment with the

sclected cellular network 23. Upon successful authentication, the user equipment 12 may

then communicate over the selecied celiular network 23 via the WLAN 15.



the user equipnment 12 until it is validated with the hone network Zf ng 2007
user equipnent 12 may then either generate a new NAI 52 for the se QCM

WLAN 15 based on the tenporary |list of available cellular networks

received fromthe WLAN 15 or nay select a different WLAN fromits

preferred WLAN list 30. If selecting fromthe tenporary list of 10

avai l abl e cellul ar networks provided by the W.AN 15, then the user

equi pnent 12 may determine fromthe preferred WLAN |ist 30 which is the

nost - pr ef er r edif ahe tstlectad WLAN! &5 rejedtd teaN ATSINEKdaSthe AVBANA 15 Snay frar@wit
diagramillustrating an exanple nethod 60 for selecting a cellular network

on a W.ANnfoMnafi&eRo 6, useh 8quisifiént Q0 UhABRIG itsSavRiIMNE SEIRMEhebworks ClrHden
preferred 15 W.AN Ii SI%S tﬁ%t i dnenti fies hleS E}:el | ul ar netv?f)‘ﬁgs avgflgl a@l e for

each WANyoaHGo SAmple ifhADaldind aﬁ&%&%&s@?%@&?%‘?ed%?ﬁv g lgarv% &S 4ln Féefgy) 2.

After being activated, the user” equl pment scans (acti or “passi

for avail e 2L deci sion.ste 66 he net hod  det.erm nes
i f any on%g%r th%ﬁlg\{% ﬁi@ggoﬁét%emp Sk S%PIW‘E{% 13 gps iﬂsgpmdést‘%fiegh]fy t he
user egui t...lf.on r re preferred W are detected at step 66, 20
then the NEBRAdishPeRE0ate cETUF Bt frbaie LA |5 moy ot iampomiygionicon
detected, then the nethod _f),rocee_ds to step 76. At steg) 68, a WAN is

sel ect ed fedst sengest d2 wak! wissralidated adthahe hams mepwors 23 aftie ugs equipadnon t he
avai | abl e cel | ul ar networks, as descri bed above with reference to Figs.

1-3. 6 11% martheposithengenmstk aanewdmdl 62t foorhelatlectéd WYLANNG based dhelre

generated at step 70 for authenticating the user equipnment with the

sel ect ed tsipotratisnet availkble Aelldeaiesiaks sdeeived Ziont the WEARDTS oflplgkalbstas
whet her the network authentication data (NAI) is accepted by the sel ected

WAN. | f giferdnb VL ANEfrotfi@fs [ePeirgtTMUAN $is030. N EMel B BAE HoMi thd tdniRr$ st
network and a 5 wireless communication link is established betweéen the user
equi pment aaEbie @168} hiwdiks provided by the WLAN 15, then the user equipment 12 may
determine from the preferred WLAN list 30 which is the most-preferred of the available
cellular networks.
Fig. 4 is a flow diagram illustrating an example method 60 for selecting a cellular
network on a WLAN. At step 62, the user equipment is provisioned to include a preferred
15  WLAN list that identifies the cellular networks available for each WLAN, such as the
WLAN list described above with reference to Fig. 2. After being activated, the user
equipment scans (actively or passively) for available WLANS at step 64, At decision step
66, the method determines if any one or more WLANSs from the preferred WLAN list are
detected by the user equipment. If one or more preferred WLANS are detected at step 66,
20 then the method proceeds to step 68. Else, if no preferred WLANSs are detected, then the
method proceeds to step 76.
At step 68, a WLAN is selected from the preferred WLANS detected in steps 64 and

66 based on the available cellular networks, as described above with reference to Figs. 1-3.

6



network via the selected W.AN at step 74. Else, if the W.AN does % eﬂh?
the network authentication data (NAl), then the nethod proceeds t F@B

76. Alternatively, if the W.AN does not accept the network authentication
data (NAI), then the selected WLAN may be renoved fromthe preferred W.AN
list (e.g., until the WLAAN list is re-provisioned by the 10 hone network)

at step 73, and the nethod returns to step 68 to sel ect another avail able
WLAN fromthe preferred WLAN list 68. If no preferred W.ANs are avail abl e

(steps 66NefworlldhuthbhiRatid] dh ePg, NAIPRALID gerdebifed MSELH ﬁﬂﬂit@lﬂﬁl@ﬁtlégﬁﬂ ﬁﬁl ect a

cellular network from network |nformat|on received fromone or

W thin coygr a:qﬁlphﬁﬁg‘%wthAEheSEe@&teZiGcell%he'1§ettw81fk avgl (Iiet%mo?n Gl l'fiNg}i:e) ih ks ' S

15 received froma W.AN wor kK aut henti cati on da

gener at edyat t to th esta

communi cats omﬁr} h"ztﬁff‘ra&gnﬁeerhg&%n%utﬁ 5‘?tf°§bfla§ V(%IA% 0 é?ceﬂf&?v&?’r B’? selectadep 74.
A cellula for exa elected in step using the

cel lul ar W&mmﬁf B rertﬁgl? Hicuser ey WE’PP‘He‘ tpqaqu wigh thy ﬁeﬂubﬁl@t‘@%la@éw

di agr §1|Il%§trat|ng an_exanpl e nobi |l e conmuni cati on device 20 2100. The
nobi | e de¥ir SSZ‘?LWPWWIP&&M%ISWSE?@@Mrk?t\g@ﬁmsghgt@m eq@snerd apdrtheinelbddn ons
subsystem 2111, a short-range conmmuni cati ons subsystem 2140, a nenory

subsyst enfwotk via fheglected VAN abetep 3¢.h Elsedid e WLANDdyes netmcan dhonets okt War e
nodul es 2142. The nobile device 2100 also includes a user interface, which

may i ncl uslgheatiditipl dage (AR, then the mietod peddeedsfo btep 7WAR12REvel kB We)ROar d
2132, a speaker 2134, a m crophone 2136, one or nore auxiliary input/output

devi ces 2d@8 noantdept tiat fiewolsathoniiéAoh ke CENHCaSn HNSIREQAC system
2138 controls the overall operation of theé@rml%l I endew ce W%%‘wgﬂagﬁ%ti ng

R R T
in other hyRefeork) at step 73, and the method returns to step 68 to select another available
WLAN from the preferred WLAN list 68.

If no preferred WLANS are available (steps 66 or 72), then at steps 76 and 78, the
user equipment may select a cellular network from network information received from one
or more WLAN within coverage range. At step 76, a list of available cellular networks is

15 received from a WLAN. Network aufhentication data (e.g., NAI) is then generated at step
78 and transmitted to the WLAN to establish a communication link with one of the available
cellular networks at step 74. A cellular network may, for example, be selected in step 78
using the cellular network preferences from the WLAN list 30.

Fig. 5 is a block diagram illustrating an example mobile communication device

20 2100. The mobile device 2100 includes a processing subsystem 2138, a communications
subsystem 2111, a short-range communications subsystem 2140, a memory subsystem 2124,

2126, and various other device subsystems and/or software modules 2142. The mobile

device 2100 also includes a user interface, which may include a display 2122, a serial port

7



menory devices in the nenory subsystem such as a read only nenory. sw A7
simlar storage elenent. In addition, systemsoftware, specific d
applications, or parts thereof, my be tenporarily loaded into a volatile
store, such as a random access nmenory (RAM 2126. Communi cation signals
received by the nobile device 2100 may al so be stored to 10 RAM 2126. The
processi ng subsystem 2138, in addition to its operating system functions,
enabl es execution of software applications 2124 on the device 2100. A

predet er mned keshoatd 213pPli sRbk@NSI MDA HioRphete RASE, Cofte bk CRoRPaNALIAINS,
such as data and voi ce communi cations, my be installed on the device 2100

during Wﬁﬂﬁitﬁﬁftﬁﬂ’t@ewé:é%m%%H@b?@th&ﬂl%elq‘ﬁ{@rﬁge dezi@ppl i cations may include a
WLAN sel ection nodul e 2124D and a preferred WAN |ist 2124E for sel ecting

a WAN and Ce|-tﬁé | ooy gstg}ﬁ zqﬁ,sjggﬁtpoqgt ahQXe) JWI tergn&%ﬂh%n,gg% ile ‘Iiegh' gs.

1-4. Communic unc I'nc I'ng da a an oI'ce conmun are
perfornme the . co ni cati on stem.211 and Slb through
Phe shor 12100neié ﬁgé%%m%rf B SCA Y59 Bhieuing s PR AR L B PR
subsystem 2111 .i ncl udes receiver 2112, a transmtter 2114 and one or nore
ant enmas BPIRSTSISRLStoresugh Af # flath memery @8%%%’&1%%&5%%1 ethentypes ofl so

includes a processing nodule, such as a digital signal processor (DSP)
2120 or oNPBETYeYices M Hg ot sybsystemnsiichos al read onll Insneory (RONS)oraimar The
8 1 6 MAR 2007 specific design and inplenentation of the conmuni cation
subsyst enst@igd elemente de nddition, wptem kbfwareonspaciific abvionappdicationk, dripanb iteheof,he
nobi | e device 2100 is intended to operate. For exanple, a nobile device

2100 may magbudenporadifTiodied ditb anvatathe ¥eis Buchldsla e@gbNReess nfengiR9 Egamf[)vvi thin
t he Mobi t exTM nobi |l e conmmuni cation system the DataTACTM nobil e

comuni cagizen e¥miricaforCHMaCL MO b HEPRSHINCINN108 AT BL WRkG 1oand/ or

an
10 RAM 2126.

The processing subsystem 2138, in addition to its operating system functions,
enables execution of software applications 2124 on the device 2100. A predetermined set of
applications that control basic device operations, such as data and voice communications,
may be installed on the device 2100 during manufacture. For example, the device

15 applications may include a WLAN selection module 2124D and a preferred WLAN list
2124E for selecting a WLAN and cellular network, as described above with reference to
Figs. 1-4.
Communication functions, including data and voice communications, are performed
through the communication subsystem 211!, and possibly through the short-range
20 communications subsystem 2140. The communication subsystem 2111 includes a receiver
2112, a ftransmitter 2114 and one or more antennas 2116, 2118, In addition, the
communication subsystem 2111 also includes a processing module, such as a digital signal

processor {DSP) 2120 or other processing device(s), and local oscillators (LOs) 2113. The
8



EDGE networ k. Network access requirenents vary dependi ng upon the gpaARme7
communi cation system For exanple, in the Mbitex and DataTAC net Wor ks,
nobi | e devices are registered on the network using a uni que personal
identification nunmber or PIN associated with each 10 device. In UMIS and
GSM GPRS networ ks, however, network access is associated with a subscri ber
or user of a device. GPRS and UMIS devices therefore require a subscriber
identity nodule, comonly referred to as a SIMor USIMcard, in order to

operat e Qpecific GHMCRRG ipletbitSidcie biviiek conth@ficdiRE Wub8BteRED IO Kk 8Q@hd&f ati on
or activation procedures have been conpleted, 15 the nobile device 2100

may send 384l e Eni SO WAL P @h?d'hqgg @bﬁ%’ ﬁEvié{:gloo‘?@ m&%eﬁ%iog@ra&?t wor k

2119. Signals received by the antenna omt comuni cati on network

2119 are Fof H}Ea%lé Q thglﬁlerd%%%if ?F(?O %%% éﬂclu\(@égﬁcﬁ rugl\éc:a ?e:l}s fug)l ?eglll; 81 ﬁ@e!ﬁigﬁlhéat I on,

frequency down ‘cénversi on, eri y al so

provi de anal og.to.digital .conversian. Anal og-to-digital conversion of the
recei ved% i°9 ﬁ%Fe %jgléfl éhS%éOlPWé §?9b§)l8 BETFHAIN S PP t‘{%‘ﬁémnin@gﬁ? on
functions, such as denodul ation and decoding. In a simlar manner, signals
to be>t r SATHWHEHR V{9 HESMARIWRI G SPRS ptwerks 8 JIMIS. petworkp@nd/ax el and
encoded) by the DSP 2120 and are then provided to the transmtter 2114 for
di gi tal tHP@RaEEYsonversi on, frequency up conversion, filtering, 9 1 6
MAR 2007 anplification and transm ssion to the communication network 2119
(or networ ks) Natworkhaccesst equigershts8 vatyn detdding ampoh othprigee 98 i doghnmarigaion cat i on
signals, the DSP 2120 provides for receiver 2112 and transmtter 2114

control . syaemeFanplamplgai the Mehlek add DAtNTHEWERE, B6biRI @PRES areRegiftertke
receiver 2112 and transmtter 2114 may be adaptively controlled %hrough
aut omat | Gndfk Metwork using a unique personal identification number or PIN associated with each
10 device. In UMTS and GSM/GPRS networks, however, network access is associated with a
subscriber or user of a device. GPRS and UMTS devices therefore require a subscriber
identity module, commonly referred to as a SIM or USIM card, in order to operate on a
GSM/GPRS or UMTS network.
When required network registration or activation procedures have been completed,
15 the mobile device 2100 may send and receive communication signals over the
communication network 2119.  Signals received by the antenna 2116 from the
communication network 2119 are routed to the receiver 2112, which provides signal
amplification, frequency down conversion, filtering, channel selection, etc., and may also
provide analog to digital conversion. Analog-to-digital conversion of the received signal
20 allows the DSP to perform more complex communication functions, such as demodulation
and decoding. In a similar manner, signals to be transmitted to the network 2119 are
processed (e.g., modulated and encoded) by the DSP 2120 and are then provided to the

transmitter 2114 for digital to analog conversion, frequency up conversion, filtering,

9



control algorithnms inplenented in the DSP 2120. In a data connuni§§§hﬁm 2007
node, a received signal, such as a text nessage or web page downlfoad,"is
processed by the comuni cati on subsystem 2111 and input to the processing
device 2138. The received signal is then further processed by the
processing 10 device 2138 for output to a display 2122, or alternatively to
sone other auxiliary 1/0 device 2128. A device user nmay al so conpose data
itens, such as e-mail nessages, using a keyboard 2138 and/or sone ot her

auxi | i ar MmF;lifD:dﬂi@Miaﬁ& trhh et BissiSn €640 RS cointh AUEARA Detvidrk 2§ KB {or FMvbED) viRt the
t hunb- wheel , or sone other type of input device. The conposed data itens

may thep,Rg,i7@gsmtted over the communication network 2119 via the
comuni cati on 15 subsystem 2111. In a voice conmuni cati on node, overall

operation of i i bstanti.ally . sim e data.communi cation
node, except Hl %dtd%reo\écté i%{/éé: gsszr}tégcr? éﬁps&né%él% gieptle t%egﬁglt’ gb%(g&ré’ ?’ladeﬁgf’éﬁ?ce‘é{ﬁrd
signals f transm ssi re nerated py a m cr.ophone 2136. Alternative
voi ce 02?3%8‘?“@{3?‘%@%82&‘@?%’%? E?Fc%ag’?}%agﬁiﬁ ?PQL?FE@S“&&B“WE%PH@@&IS n
subsystemy may al so_be 20 inplenented on the device 2100. In addition, the
di spl gy Shorscqiysy 2411% andysangmitisr 24 44 may peiedaptively sentrlied thronethetematicgain
exanple, to display the identity of a calling party, the duration of a

voi ce calepnirdlgerithens inplesented|in thedDSR 2120i nf ormation. 10 1 6 MAR 2007 The
short-range comuni cati ons subsystem 2140 enabl es comuni cati on between the

mobi | e devi ce 2 20Rtaacmhmottieatioprmodenrat receyeslt sgml, Gucld @y b aes, medshg@horneesd not
necessarily be simlar devices. For exanple, the short-range

conmuni cgagomswalshsy st fravedidObyalle dobftusltian sittidtamesh IdeYAE SRl do the
associated circuits and conponents, or a BluetoothTM 5 comunicati on nodul e
1O provi GRodeSing” QSN 138! | Pk Wodiled 5ighd1AE i¥enCRARL S0 S%SICHP tiNFoc N CES-
10 device 2138 for output to a display 2122, or alternatively to some other auxiliary I/O device
2128. A device user may also compose data items, such as e-mail messages, using a
keyboard 2138 and/or some other auxiliary /O device 2128, such as a touchpad, a rocker
switch, a thumb-wheel, or some other type of input device. The composed data items may
then be transmitted over the communication network 2119 via the communication
15  subsystem 2111.
In a voice communication mode, overall operation of the device is substantially
similar to the data communication mode, except that received signals are output to a speaker
2134, and signals for transmission are generated by a microphone 2136. Alternative voice
or audio 1/0 subsystems, such as a voice message recording subsystem, may also be
20  implemented on the device 2100, In addition, the display 2122 may also be utilized in voice
communication mode, for example, to display the identity of a calling party, the duration of

a voice call, or other voice call related information.
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~This witten description uses exanples to disclose the invention, kg&&ﬂgh@ﬁ
the best node, and also to enable a person skilled in the art to‘i
use the invention. The patentable scope of the invention may include other
exanpl es that occur to those skilled in 10 the art. 11 1 6 MAR 2007
Claims 1. A nethod for selecting a cellular network (19-21, 23) on a
wreless |ocal area network (14-17), (W.AN), conprising: identifying a
plurality of WLANs (14-17) within coverage range of a nobile device (12);
for each of tf&eishattangé edmithiAlNatigribdsubsistenI2I4@r dhiabled Goinfnu@RALIGT bEee
cellular networks (19-21, 23) maybe accessed via the WLAN (14-17);

Wlar

i dent i fyitkOmabiledddvice 0@ i EetheShrbkindke HBIMB LK dévids, whikh heQMdthBcLakl
networks (19-21, 23) that nay be accessed via the i1dentified W.ANs ("14-17);

sel ect | ngeaifila! abhis! deRtbingl, ANl bt IRy DEUBEDLG Agpess

the nost preferred cellular network (19, esi gn t
preferre I Kk (.19, . for.access, by the  nobile,devi (12)
e the. ol B R 850 A o55ae BRESER Smbihinss s RO
conprising: provj.sioni alist of preferred WANs (14-17) that identifies
Che  cer | PapRinfth PRuAd o8 piovides or cRiniiui i i cuudEl-rebied Jotiomt e
preferred WLANs (14-17); and selecting the one of the identified W.ANs
(14-17) P8t he list of preferred WANs (14-17).

This written description uses examples to disclose the invention, including the best
mode, and also to enable a person skilled in the art to make and use the invention. The

patentable scope of the invention may include other examples that occur to those skilled in

10 the art.
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3. The method of claim2, further conprising: attenpting to estab{isgAg
comuni cation link with the nost preferred cellular network (19, 50 i%wT
the selected WLAN (14-17); and if the attenpt is unsuccessful, then

sel ecting another of the identified W.ANs (14-17) fromthe list of the
preferred WLANs (14-17). 4. The nethod according to claim2, further
conprising: attenpting to establish a communication |ink wth the nost
preferred cellular network (19, 20) via the selected W.AN (14-17); and 12
1 6 MAR 2@04imsi f the attenpt is unsuccessful, then receiving a list of
avail abl e cel lular networks (19-21, 23) fromthe sel ected W.AN (14-17) and
desi gnating one of the cellular networks (19-21, 23) fromthe list of

avai |l abl eqcel | ul : - o) (oYX : [ evi ce
(12). 5. “Fhe mt Ry B8 SEClFubd { ceua ol o 255y yiffes B! B
conpri si ngetwogle (lei Et)] (WLAM)Winbpraitghent i cati on data that identifies the
nost preferred., cell ul ar networ )...transmtting the network

aut henti cat i on“lf&f‘g’“%a ﬂbhgalwmk‘ﬂﬁ-?%ﬁ,&l%&"ﬁg} Yyt rﬁ’é&e\/\ﬁ? mobile

aut henti catiien@gta to establish a communication link with the nost

preferred cellular network (19, 20). 6. A nobile device (2100) for use in a
wi r el ess net wordr, eatlnef thierddngidied VEL\DIs K14-il s detdimmiging ip bue at bye aflulsi r el ess

062, 2" SARFEAS AR (AS) o guplutgl by of cel LUl networks
of the cell ul aidenatyRs kS mloh pidferréd)celltlne ndBRirk €190 efrdd 1BQ) celleRFPr i si ng:
networks (19-21, 23) that may be accessed via the identified WLANSs (14-17);
selecting one of the identified WLANSs (14-17) that may be used to access the
most preferred cellular network (19, 20); and
designating the most preferred cellular network (19, 20) for access by the
mobile device (12) via the selected WLAN (14-17),

2. The method of claim 1, further comprising:
provisioning a list of preferred WLANs (14-17) that identifies the cellular
network (19-21, 23) that may be accessed via each of the preferred WLANs (14-17);

and

selecting the one of the identified WLANs (14-17) from the list of preferred
WLANSs (14-17).

3. The method of claim 2, further comprising:

attempting to establish a communication link with the most preferred cellular
network (19, 20} via the selected WLAN (14-17); and

if the attempt is unsuccessful, then selecting another of the identified WLANs
(14-17) from the list of the preferred WLANs (14-17).

4, The method according to claim 2, further comprising:
attempting to establish a communication link with the most preferred cellular
network (19, 20) via the selected WLAN (14-17); and
12



a nmenory subsystem (2124, 2126); a communi cation subsystem (2111@ Wi‘\a%{ﬁ
to transmt and receive data over the wireless network; a processing
subsystem (2138) coupled to the nenory subsystem (2124, 2126) and the
comuni cati on subsystem (2124, 2126) and operable to store and retrieve
data in the nenory subsystem (2124, 2126), to execute instructions stored
in the nmenory subsystem (2124, 2126), and to cause the conmunication
subsystemto transmt and receive data over the wirel ess network; a

network i st (a*lar{éEatte%s ri@duﬂsﬂcée@ﬁ:uﬁet'ﬁ% )&e&e‘x‘\hﬁ%/sat &9 02 leddilabld 26Mulat he
network |ist (2124E entifying a pIurallt referred WLANs (14-17) for

access bynetiogksngBille Zabﬁiomath(ezsﬁm)ed WMéi%?kand é@Slg@maE}le folitheher
dentif t t d
e ) B R £ B8 T R e 0,

stored |nf¢rrnece§ebpmersuh&yc&tfmm((z)124, 13 1 6 MAR 2007 2126) and executed

by the processing subsystem (2138) and conprising instructions operable to
cause the nobile device (2100) to identify a plurality of WANs (14-17)

Wit hin coxer ag?IhEﬁ&%doafccérﬁﬁq(grfgghéggﬁing\ﬂaﬁﬁ ?]?&Q%rthél%% lfsisﬁ(ga most

preferred cellular networ rom T he net wor K 2124E) that may
be accessed vi geom&ingf nétherk putireaticdtipnofiaty\VAMs idehdfids? Yheninhdsi rprefewred age

range of t nobi | e i.ce (2100), and generating network authentication
data for ﬁg@ul?rﬁle@gqrggﬁgﬁ?ng a comunication link wth the nost preferred

cel lul ar net wokdanddiRing288 netforil ARhEMRAGSh dRYiGRe GALRR)(19f 7¢laaim 6, wherein
the cellular networks i1dentified by the network |i st 2124E) i ncl ude one

or nore of a hoswgik: neiwkik ashentigafporedan tedstablish a commumcatlon link with
the most preferred cellular network (19, 20).

6. A mobile device (2100) for use in a wireless network, the wireless network
including a plurality of wireless local area networks (14-17) {(WLANSs) and a plurality
of cellular networks (19-21, 23), each of the WLANs (14-17) being interfaced with
one or more of the cellular networks (19-21, 23), the mobile device (2100)
comprising:

a memory subsystem (2124, 2126),

a communication subsystem (2111) operable to transmit and receive data over
the wireless network;

a processing subsystem (2138) coupled to the memory subsystem (2124,
2126) and the communication subsystem (2124, 2126) and operable to store and
retrieve data in the memory subsystem (2124, 2126), to execute instructions stored in
the memory subsystem (2124, 2126), and to cause the communication subsystem to
transmit and receive data over the wireless network;

a network list (2124E) stored in the memory subsystem (2124, 2126), the
network list (2124E) identifying a plurality of preferred WLANs (14-17) for access by
the mobile device (2100), the network list (2124E) further identifying one or more
cellular networks (19-21, 23) that may be accessed via the preferred WLANs (14-17);
and

a WLAN selection module (2124D) stored in the memory subsystem (2124,

13



visited network (19, 20), and a non-preferred visited network (2%)6 ﬁ Ri@
nobi | e device (2100) of claim7, wherein the network list (2124E) %Iu

a preference status for each of the identified cellular networks (19-21,
23) that indicates whether the cellular network is a home network, a
preferred visited network, or a non-preferred visited network. 9. The
nobi | e device (2100) of claim8, wherein the WLAN sel ection nodule is
operable to identify the nost preferred cellular network (19, 20) fromthe

net wor k| D$16) dndledddutedsss 8 (0cdshifig RUBYySIRN@ 38} AldUnPrisioRSng@ldishar
net wor ks (19- 21 23). el%}(s Tlg (I}YDbI Fe dgg{ece@(?z%o a(r:ﬁ(:;;fcr)lrsdnllgﬁiﬁ1 to ]one of the

claims 6 paerablemerise the mebiledevies @109sto 1(1@112‘345)plurm1@m§é¥Lé si(#-18F service
t ident h Ns
(1o 17y Yt foverig Mol @ RS NeliBE o BOIAAEYa HosPBERSIAANRCTE

t he |i st edetwsd8t D, i20% froghetha detvsdrk dfst QZIQ4E§ o ey pshdcbessédnd onebifltie
net wor ks, E}Lg{Ns,g Q |dent|fﬁ) the one or nore cellular networks (19-21, 23)
Hg e

t hat mayf BEiT SERADE 414-he) wihip, coysoragyrnggwhitheemglils devigex268y): 48¢or di ng
brovi i oné e ERalk dihehficatdACHEL Rorl 5 Jn RSbRpIng | SomiBhaARn it

nmobi | e de\wnhetheﬁib@t(preﬁnedmdluﬁm;ﬂeﬂwmﬁélﬁf%‘b he clains 6 to 12, wherein the

WLAN sel ection nodul e (2124D) is operable to identify the pI urality of
W.ANs (14- 17) within coverage range of the nobile device (2100) by

passi vel y 7scannihggndude deRa¢EOIN0 bg Bl 6f WARel@e WaANS: debdorckélidentified The
nobi | e device (2100) accordi ng one of the claims 6 to 13, wherein the

WLAN sel e®vitbnnetwai }est(@ll?zmj))lnqlsdm@rcabheretﬁ aj fepesxet ety ortkh@3 plapraferred  of
\é\gﬁ:\lls/el( >1/4 Sv(l:s;tZ%l] n\lf]\%\}ohk {]9(: Q(Y)e P nd 2 Bl%?@l‘? efd \FISlFed HCPV{J(;IE (filej\“ ce (2100) by
8. The mobile device (2100) of claim 7, wherein the network list (2124E)
includes a preference status for each of the identified cellular networks (19-21, 23)
that indicates whether the cellular network is a home network, a preferred visited

network, or a non-preferred visited network.

9. The mobile device (2100) of claim 8, wherein the WLAN selection module is
operable to identify the most preferred cellular network (19, 20) from the network list

(2124E) based on the preference status of the cellular networks (19-21, 23).

10.  The mobile device (2100) according to one of the claims 6 to 9, wherein the
network list (2124E) includes a list of service set identifiers, SSIDs, to identify the
plurality of preferred WLANSs (14-17).

11.  The mobile device (2100) of claim 10, wherein one or more of the listed
SSIDs include a list of one or more public land mobile networks, PLMNs, to identify

the one or more cellular networks (19-21, 23) that may be accessed via the SSID.

12. The mobile device (2100} according to one of the claims 6 to 11, wherein the
network list (2124E) is provisioned by a home cellular network (23).
14



beacon signals fromthe preferred WLANs identified by the network ébft
(2124E). 15. The nobile device (2100) according to one of the cl i l’eqtzw
14, wherein the W.AN selection nodule (2124D) is operable to establish a
communi cation link with the nost preferred cellular network (19, 20) by
generating a network access identifier, NAI, that includes network

i dentification information for the nost preferred cellular network (19,
20) and transmtting the NAI to the one of the plurality W.ANs (14-17)

with access. t 0ThBendbusdefice{B00LEeoRlihE tRSnd @t NOLkirtsl® to 28)whekéin tde nobile
device (2100) of claim 15, wherein the NAI identifies a nobile country

code, MOCWIahi sglegdon meduls(NHiR) doereratip, idewify theeplmsdity of WildNsed4cel | ul ar
net wor k (%9) Wit c&éerage range of the mobile device (2100) by passively scanning for
beacon signals from the WLANs (14-17).

14.  The mobile device (2100) according to one of the claims 6 to 13, wherein the
WLAN selection module (2124D) is operable to identify the plurality of WLANSs (14-
17) within coverage range of the mobile device (2100) by actively scanning for

beacon signals from the preferred WLANS identified by the network list (2124E).

15. The mobile device (2100) according to one of the claims 6 to 14, wherein the
WLAN selection module (2124D) is operable to establish a communication link with
the most preferred cellular network (19, 20) by generating a network access identifier,
NALI, that includes network identification information for the most preferred cellular
network (19, 20) and transmitting the NAI to the one of the plurality WLANs (14-17)

with access to the most preferred cellular network (19, 20).

16.  The mobile device (2100) of claim 15, wherein the NAI identifies a mobile

country code, MCC, and a mobile network code, MNC, for the most preferred cellular

network (19, 20).
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