METHODS AND APPARATUS FOR PROVI DI NG NETWORK BROADCAST | NFORMATI ON TO WLAN
ENABLED W RELESS COVMUNI CATI ON DEVI CES CROSS- REFERENCE TO RELATED

APPLI CATION 5The present application clainms priority to a U S. Provisional
"Patent Application entitled "System And Met hod OF Providing Cellular

Net wor k | nformation To WLAN Enabl ed Wrel ess Conmmuni cati on Devi ces" havi ng
Serial No. 60/523,515 and a filing date of 19 Novenber 2003. 10BACKGROUND
Field O The Technol ogy The present application relates generally
to wireless comuni cation devices . which comunicate with both wirel ess

| ocal area networks (W.ANs) and cellular networks, and nore particularly to
t he communi cation of cellular network information for 15 one or nore
cellular networks to a nobile station through a W.AN. Description O The
Rel ated Art In the field of wreless |ocal area networks (WANs),

there is anpedEODeANIEAPPARATURFORIEROVIDING NETWORK GRGABCARTC to a WAN

usi ng bi nayoRPA TIEXNITGRIWIZON ENAGIY WORELHSECOMMUNISATEN IDEVICHES! ve to
enable a WLAN to comruni cate with one or nore 3rd CGeneration Partnership

Project (3GPP) cellular networks in order to prow de cellul ar users access
to a hi gher bandwi dORQASRIEFERFMGK TR el 1y MBIl e to access their

cel lular servi&ge present a ph\é\!ﬁmsclé’{ﬁ%g a&ﬁt%r% Q%#ypﬁl@iéﬂo%l% PAggﬁJaabﬁss LAN

connectivity: no provi sions were lular networ k €onmuni cation.
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net wor ks dategif\l @ Noweniér 38@3.1i nt erwork with or any other information for
allowing a nobile station to select cellular networks for comunicati on.
Currently, a WAN nmay broadcast a-textual 'string, referred to as a Service
Set ‘1 D (SKI D), to identi fy i t seHACKEROILDIEer at ors often establish their own
br oadtast_, af %;fgftr'g ; .e. an SSD)- specific to their needs, including such
data as ion and/or a name for use by a smart client
application. V\t‘&é\lp&pﬁﬂ adpplicution @elated ghneedlinto wirckaogemuhieationbdevidgast SSI Ds

to nmake t atj bl e h cel l.ul etwork identlfi )
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used to identif subsc r. The U-S tains information that
i dent Pf i &% BrRP rCF aré’ﬁﬁ"qf %@%@H@&W%M%%W the subscriber is
allowed to.use. This information is stored as a Mbile Country Code (MO
and a Mohile Network Code (MNC) pair in the-SIMor U SIM If a broadcast
SSI D has Dssuiptigs §fdheBelated Ariy AN and the WLAN operator does not wish to
change it, theppteSHdP BSkiddtss I6QH avayndtWadks (ML M), ande WNen RRIstingan be

broadcasted fromthe WAN. to the nobile station.
method of broadcasting information specific to a WLAN using binary and textual

, 20 information. There is also an initiative to enable a. WLAN to communicate with one or
mote 3™ Generation Partnership Project (3GPP) cellular networks in order to provide
cellular users access to a higher bandwidth via the WLAN while still being able to access
their cellular service,

WLANs were originally designed for wireless LAN connectivity; no provisions

25  were made for cellular network communication, Traditionally, no suitable way has been
provided to advertise whether “interworking” between a WLAN and cellular networks
exists. Further, no svitable techniques have been established to identify which cellular - - -
networks a given WLAN may interwork with or-any other information for allowing a

mobile station to select cellular nétworks for communication.



15There is a nmechanismthat allows the nobile station to probe the WLAN for
ot her supported SSIDs. The WLAAN will only respond to a probe request,
however, if the WLAN supports the SSD. Therefore, a nobile station would
need to probe for every known network to determ ne whether the W.AN
supports cellular network interworking. Such a nethod is tinme-consun ng,
inefficient, and reduces the battery |ife of the nobile 20 station. There
is aresulting need for a nore efficient method to provide cellular network
information to a WLAN enabl ed nobil e station. SUMVARY Met hods and
apparatus for providing network broadcast information froma 25 wreless

| ocal area network (WLAN) to WLAN-enabl ed wirel ess comuni cati on devices

are descri bed. herein. One illustrative method includes the steps of
receiving, fromone or nore available wrel ess networks or a network

dat abase, wireless {?et roagtcast information associated with the one or
nore avail abl e @PF&’@ tds Y Broaggash A gxtug string. refprredite 352 Ravise Skt br oadcast

i nf or mat i gn (SSI0B, GLRRAGEH &R AWIAN %ﬁ&&ﬁ&eomi séilaémﬁ{ R ovh %gﬂ&é%?%] and
format accqrding to one or nore wreless standards associated w t he one
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. fromthe WLAN, receiving a probe request froma w.rel ess device; and
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net wor nf or i an_assaoci at e i fferent -types of cellular
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i ncl ude Wauetre €edbdadrasita Mobity NetworkCdde QRING) faB i e STMRR ©1-Ofvi W' €l ess

net wor ks _(,e, { = which are availaple to the WAN. O her aspects
and feat§ rbéga%(%?‘gjf? ﬁﬁ B?%%gss%ql ?%%MW fhe PELANeoPs3fon deqsimot wishhose
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FIG 1 i WIAN|sopforditROSSID. | Thétstbredh initBilk RAGAE HbhlAGRE EOHBON R e f.a .

wi rel ess, 25 communi cati on device which operates In a wreless co ni cation

system fepcpsm metyvark do PRRiBR VAT thes dhey VAR eaestscasllolir retwensusermotking. r el ess
deYI ce obudhl £3nethod RA¥RE-YonsBmHRPInk Bickhe bh@Pbduces the battery life of the mobile

20 station. There is a resulting need for a more efficient method to provide cellular network
information to a WLAN enabled mobile station.

SUMMARY
Methods and apparatus for providing network broadcast information from a
25  wireless local area network (WLAN) to WLAN-enabled wireless communication devices
are described herein. , ‘
One illustrative method includes the steps of receiving, from one or more
available wireless networks or a network dataBase, wireless network broadeast

information associated with the one or more available wireless networks; providing the



FIG 3 is a block diagramof a conmunication system which includes a
wireless local area network (W.AN), cellular tel ecomrunication networks,
and WLAN- enabl ed wirel ess devi ces; FIG 4 is a flowhart
illustrating a nmethod of providing for the conmunication 5 of network
broadcast information between a WLAN and a wreless device; FIG 5 is a

bl ock diagramillustrating typical network sel ection conponents of a

Wi rel ess devi ce; FIG 6 is a flowhart illustrating a particul ar

met hod of network selection by a wrel ess device; FIG 7 is one
exanpl e of a nmes*sage format for a generic -container nmessage which nmay be
utilized in the system and FIG 8 is another exanple of a nessage
format for the generic container nmessage which may be utilized in the
system 15DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Met hods and
appar at us L f rarrggn I | area
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her ei n. - Grmtank b formatiaseording troehel taharel edretehestandarsls asfociated evith ﬂig onfr om one
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net wor ks; regulaﬂyﬁnom@aﬂtéﬂafocfebélpdmﬁusebwheIwublesmdzb&&st information in a generic
cont ai ner ich varies | nt en nd f.o ccording, to, one or
nore cel | uI ar g?aé‘n%g g" LTS Clé’t S\Ae’npf an? TSR j?' %€€Stﬁm?l Bf%%cel | ul ar
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information is available for receipt from the WLAN; receiving a probe request from a

wireless device; and causing the wireless network broadcast information to be sent to the
wireless device in a generic container message in response to the probe request from the
10 wireless device,

Preferably, the wireless network broadcast information in the generic container
message includes cellular network broadcast information associated with different types
of cellular networks. The generic container message may altemat‘ivcly or additionally
include wireless broadcast information from different types of wireless networks (e.g.

15 Wi-MAX) which are available to the WLAN. Other aspects and features of the present
application will become apparent to those ordinarily skilled in the art upon review of the
following description of specific embodiments of the present invention in conjunction

with the accompanying figures.

20 BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of the present application will now be described, by way of
example only, with reférence to the attached figures. Same reference'numerals are used
in different figures to denote similar elements.
FIG. 1 is a block diagram illustrating the pertinent components of a wireless
25  communication device which operates in a wireless communication system;
FIG. 2 is a more detailed block diagram of a preferred wireless device of FIG. 1,

. -namely, a mobile station;



broadcasted for receipt and use by the wreless device. In an alternative
approach, the steps include regularly broadcasting a network interworl dng
i ndi cator which is indicative of whether the cellular network broadcast
information is available for receipt fromthe WLAN;, receiving a probe
request froema wreless device; and causing the cellular network broadcast
information to be sent to the wireless device in a generic container
nmessage i n response to the probe request fromthe wirel ess device. Note
that the generic container nessage may alternatively or additionally

i nclude wireless network broadcast information fromdifferent types of
wreless networks (e.g. W-MAX) which are available to the W.AN. Thus, the
t echni ques provi de network broadcast informati'on to W.AN-enabled 5 wirel ess
devices which may utilize this information for network sel ection purposes.

The network br t informati on may be broadcasted by the WLAN at regul ar
intervals, or Egg‘?gi?iaé?i]?% I%FW’{]%%O"%/AEWQB‘?“ éysﬁﬁn?‘g’ﬁﬁ‘gémé}@ﬁ gWirelppsef er abl vy,
the cel | ubei awehemiokk (WELANYBella: iefecbmlubidatbni e rdorRE AR VL QR

| ‘?’mfr nmessage
whi ch vari,ﬁ?% content and format according to one or nore cellular

st andar ds™t V5% with one or nore networks 10 available to the WLAN. |f

the solicited BuproBehadvwchii ilds#aig o Hem¥ Bi%ﬁﬁjxg%} ik cﬁﬁﬁﬂﬁééﬁo t he
networ k broadcast information by sending a probe request for t € known
Servi e SEbetVgRcRres C%?*“(f%a@n%‘g??@iaawmmwwir@wgmempon recei pt of the
probe request, rFiNg iV Aok @RERnl NBstRERLH ' : S%F% the wirel ess
device in _a_ probe rlespor?se. I'n 1t h?s s%ﬁpﬁa{:’e g%(%rg%gtg@, gn%r%oogc?cast

i nf or mat VGi¢less divi%he WLAN i ncl udes an 15 indicator (e.g. a flag) which

i ndi cat es t hat preelewe L Kidvidhs: j i ' ~e1he Wrel ess, device, upon
detection of this ingicatg%?ﬁ%@?@%ﬁﬁéipﬁéﬁ%%%%%%ﬁgaﬁ§§¥ f%a%B?BYﬁ t he

net wor k BAwEscdesice] nf or mat i on. " Referring nowto the drawings, FIG 1
i's ajgchemati cpiigd 6ck dl.agham.idel U ' ‘basi ¢ .conpanents of-a
wireless communi cat_%l‘s:oérillle RS Jf@Zﬁ\%%?%i&g%g@f easg?uﬁn%c%a‘(?ﬁrr'ﬁ?%"&

comuni c #hichmay\bstutitizeiio theAgstatxamd in FIG 1, wirel ess device 102 is

adapted to co Nk ¢ i i-rel ess local.area network (W.AN) 190: Al so
as shown, wi rrequ'sg? egfh\gté%gle\ﬁg?;n}%sagago&ngéfo{ © EGMIT TP B5SF48%a wi rel ess
comuni cwhich maydewblizedifthewhsten is a cel l ul ar tel econmuni cati ons net wor k.
For wirel ess communication with wireless network 104, w rel ess device 102
utilizes radio frequency 25 (RF) transceiver.circuitry 108a and an antenna
110al5 For wi r QERATESDHSCREIION Off THE\WRANERRED BWBERENIEYi ce 102
utilizes RF t,, eiver circuitry.10Sb and an antenna 11 Ob. Wth such
confi gurat i onhfigt\gmg?%eﬁngsagpﬁfg{ﬁg% Pi%vé‘%ﬁﬁye%"é’%f 5&%&@1 Mm% wielegs jggal npde”
pogm ni cared watwolde(WieA N ot WhABkenablodwirelesstdmmibicaSioh a%ifd afeRaGALE and

i ndependent. tr

nscei ver conponents, | east _song, portions or conponents of
these ot herhi s(gne g‘ﬁ??@?"@n?g@?gr‘f? e?/gf’% SteRy ob eeceivifiee dramh eRe oparme bl . Not e
that wi ravhibsbie chituiac BethQiks BRY nétwbe! dibadeballule ndwosti ROhRRdEmatEYi Ce Whi ch
does_not hay R@%rt nscei ver 108a_and antenna 110a but rather comruni-cates

onl y*%i tH°WE WIPE| BsBogHrilebla wollpre netwarksy pravidingi s eelivlas ual
-di spl ay nkdidrk drdedydso aifttknklifn in a generic container message which varies in content

.and format according to one or more cellular standards associated with the one or more

available cellular networks; and causing the generic container message to be regularly
broadcasted for receipt and use by the wireless device. In an altemative approach, the
25  steps include regularly broadcasting a network interworking indicator which is indicative
of whether the cellular network broadcast information is available for receipt from the
‘WLAN; receiving a probe request from a wireless device; and causing the cellular
network broadcast information to be sent to the wireless device in a generic container

message in response to the probe request from the wireless device. Note that the generic



5 and perhaps one or nore auxiliary user interfaces (U ) 116, each of which
is coupled to a controller 106. Controller 106 is also coupled to RF
transceiver circuitry 108a and antenna 110a as well as RF transceiver
circuitry 108b and antenna 110b. Typically, controller 106 is enbodied as a
central, processing unit (CPU) which runs operating systemsoftware in a
menory conponent (not shown). Controller 106 will normally 10 control
overall operation of wireless device 102, whereas signal - processing
operations associated with comunication finictions are typically perforned
in thé RF transceiver circuitry. Controller 106 interfaces with device
display 112 to display received information, stored information, user
inputs, and the |ike. Keyboard 114, which nay be a tel ephone type keypad or
fulll al phanuneric keyboard, is normally provided for entering 15 data for

storage i ] ] I R 1L N ; . 1.5S) net wor k
104, a telrég%\%%ﬁl]eﬁ%?ﬁggl}gy% gte%j?%i:ey glf ?@ng%h%&ng cglgf I%‘,rn%cik ggmﬁaﬁ%g%}gsex ecut ed
on wir el edsforpeajion efrond Aiffexend typess ob| wirakesh enetweorksli (e r'EirMAR)e whichpaites .

Wrel ess dewl gf 102wiegls communication signals to and receives

conmmruni cat1on signals over w reless comuni cation |inks. For exanple,
"wirel ess devi Tms2the 1@BAniqeys [rovidel netvaticbivhddasivinforhetd pEWlANerkkdVi a

antenna 110a, RE transceiver .cirgcui.t 08 erforms, functions simlar to
Chose. af - APlest deife WPk PRy 2S5 vl dgf DYOrbRElRHca Puposes. The

nmodul at i onéte@rDiiuidaist DiforiaorDasE bd bipadased b HeARLAN 4 Ged intervals, or

encrypti o%/ decryption, It is also caont e({rel ated that RE transceiver

ci rcui t ry "3 §glet fmﬁ'eﬂlf’0$' RAEEPY & Wirelesicqevishs TrRterably. the seliwprinebeakper f or med

by RN 128 infbiimatibh lis REnagPar 8kenctRe bohtdint® SBestide! WBIKh ivariad tn b&int BRd
transceiver circuit r¥ 108a wil|l be adapted to particular wreless network
or net wor KITEhRcRRHiRg I predr gwee erdiylag lecg?dﬁ agsqojptedigtioner Ginse agtworks

Wrel ggs gaNksie wlid Winay R SLbMd %a&lﬂis%ii@&i?&éﬁ%:él&% déﬁ&%ég}e'aﬂ one or
nmore rechargeabl e batteries 124, Batlery 124 provides electric power to
el ect ri cafhedietratk progdeast infprmstian By a@w;rtgea nobe reguest Futheknpwnfiesritads 122
provi des ; [Wot=t iseal i Vad24.

Bt ery | 1onifer TESA Ao Buied e N LARE URPEPaSE o8t Plopb BBk s
to the deWledY sends degsnerigeopniainen opssagste the aivetess devidenig saprodemesponsodul e 120,

such as a k i . LV, _ USIM, or a
Renovabl eI"LSJEESrSQEISﬁ eﬁc'gi %egél\%dhl?éewl%gaﬁ f\%%Mvﬁqu%h% t@%m‘éﬁeg’\quggso?ni nserted
in w el eipdicBigeys-gea flog whichrindipatey that ectigk interworkinkVis aivaitabledeTlhee 102 may
consi st of,; [ ' A [.cation device, .a cellular

t el ephon e?nrite%ﬁﬁ'o% Iug@f %eﬁeg tﬁé{gﬂf @%ﬁ%ﬁaﬁéﬁﬁoﬁ g‘ Vi pggébevﬁeﬁlﬁeshtgtogtaﬁht&e Voi ce
comuni cardteerkdagadisist infoireationa per sonal digital assistant (PDA) enabled for

W rel ess. commumry .10 r t i, ncor por at.i .internal .nbdem
Al ternatively, rﬂv?n? er?ltel gel{s?ysv" # t&%‘dr@%g’g?gg’eﬁ%é ey g’aéc %F?EEE@W@H%W@“%M t
conpr i si nihe dapik wombortents off © efaicat eommopoaiont devident0LI G bitkatésninng way

limt to. a_conmputer or othe eyi ce can ted.to a w.rel ess dem In
par t1 &1 a8 FORPTEEh PR o s IR REG: L vitsfest ettt bR G 1 e
transcei viercominmidater witt @8aircled lacilenenndthdek TWYANY 9| e@Nieeham, a radio
nmodern unit that may be inserted.into a port op a |laptop conputer. In this
case, the FUpY o‘%‘”&%ryjrgnfr@? rBfSad\[ﬂBﬁﬁfl d°i ate Wik é’yw’f%Q?Sprg’é‘faﬂoﬂ 14, one

or nore aiesidrkanyd UbisicH 16, aabetlutan idledoh@iunl@fornbRei Q). aspihevirgput er' s
CPU. It is also Qont_engl_ ated that a conputer or other equi pnent not

nor mal | y CHEHBTEIS Wik ?P@%%“GE‘BMCQFPIGW deire JO2 adiliprsaadie dregemmect to and

ef fectsd v B85dERer eRBIHP h 0@f arldh ta{n@éisﬁmiwaerfr&iw&é!és%rcxn&gé tenna
110a of gms;iﬂn\gl e-unit ders\gi ce sucaklljL as one of those descri e%alg[glgvgﬁl Such a

- i r el ess- WEAE B garelstsdey e HAY ettilizepdRlz tipasceiveutisnuitnnd Bnandtaat dntmmnas
descri bed 10t @it &hfkdHbal RirBRM deica 1185 hPk b%%fe{%&d"@ e?‘a‘%ﬂal'%‘nl'ot hough

descri bed herein as utiTizing a speci %I C co i catrion technol'ogy, wirel ess
net wor k. lomnmaicatpedeaice. iAlthaegtosheamce RiGt b aamyvisgistpatdte asbimdepehdat i on

prot ocol ’tra?i?c%ﬁ/%% %lnlnyon\éYntg,eQ@ﬁ]e%stcggrge %oytﬁo%ls Ogr.lggrlnécl)rgllt% éc iese o{l}{avrmse ) and




25 Enhanced Data rates for d obal Evolution (EDGE) technol ogies. In the
enbodi nent of FIG 1, wireless network 104 is a Third Generation (30)
supported network based on CDMA technologies. In particular, wreless
network 104 is a CDMA2000 network which includes fixed network conmponents
coupled as shown in FIG |I. Wreless network 104 of the CDMA2000-type

i ncludes a Radio Network (RN) 128, a Mdbile Sw tching Center (MsSC) 130, a
Signaling System 7 (SS7) network 140, a Hone Location

Regi ster/ Aut hentication Center (HLR/ AC) 138, a Packet Data Serving Node
(PDSN) 132, an IF network 134, and a Renote Authentication D al-In User
Service (RADI US) server 136. SS7 network 140 is communicatively coupled to
a network 142 (such as a 5 Public Switched Tel ephone Network or PSTN),
whereas I P network is conmunicatively coupled.to a network 144 (such as the
| nt er net | rati e i AT tes with
RN 128 lff ]ﬁmt tranf%e%ééé l@%}@%ﬁgﬁ% v@%ﬁwsgﬁ aﬁ%tegg%“dﬁ ?elgsgaf‘qpr ocC (rygg,a and
mobi | i tyaltmmageisrﬁmta “sitiglel D8de” rdeligel adhich qulesinetl iavy R@"f trhasaves t1884 aml

transcel r rel.e rk 10 coverage for a
parti cuI \y}iﬁt’ag‘g’g‘@?eéﬁ‘":‘b' lr'??ﬁanffsfﬂy‘?’lg?ﬁ@“&%%gs a "cell". A given base
station t ransC\E’iw{&n“s deyise em piefdriblyl Bidludsdia hised display drie, s keyboardnilf) G 1,

transmts co nication signals to d r cati ignals from
w 1 o1 TR ot e prdegeiet SRBon BD b BrE Rl VHE SXeb 08 B ot em
nor mal | YeoR@bfl&@' 106, SCehrdiNG06 @Nals@SouphellioakF Qi‘hnﬁﬁii'eapeﬁambjlr yo:naedi ng and/ or

encryption of S|gnals to he transmtted he,15 w r s..device in
accor darféenie 114 0p a5 f"iegbﬁsal& “ﬁ%gﬁ%{ﬁrf‘rﬁ?'é‘@fe]t%éé ﬁPﬁ’léﬂten%Mnlzﬂ’t‘? h’ protocol s

and par yRishd 104"H Smipaidlif8la &dntrhlt fro6@khg @hit RCPUT RAidIAEAs Dherhtirn
transcei ver systemsinilarly denodul ates and possibly decodes and decrypts,

i f necedsyBER SWYECW& PORPARR{RPS shog@p \?@Htr? 15 106 will ogealljevi ce 102

wi t hio” | dofitr6ebveral CORBMch Rt iResP UQL PO mwam}&eﬁmm@emsﬂs bet ween
di fferent networks.” For 20 exanple, one network may enploy a djfferent

rodul at iasFpcintereivith sprmupisttion durgtions WQ@?&“YWP@%@HGP&G RRARo%eNEr net wor ks.
The undecrlﬂcwggg S@Jn&bﬁés WXnt@ﬂfa%@s Wiftf QEviBAARFPM 12t S0 RNplAyCHLAVedr Ot OCOl

revi sion W rel ess shown I n communi cati on systém 100 of FIG 1
repr esenn@nnmomatowén!efomaﬂlﬂ@ﬁréﬁtlnmllﬁﬁamfbﬂhg like. igybeartl 1 4ivihicdyast beraadi o

f irel
net vior K AgHRRE (AR Cor A HpRa GRICRL AR, BHBHAAR doHaRFrBERY X TP oS
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102, and possibly other or different user inputs.

Wireless device 102 sends communication signals fo and receives

k communication signals over wireless communication links. For example, wireless device

| 20 102 may communicate with wireless network 104 via antenna 110a. RF transceiver

circuitry 108a performs fimctions similar to those of a radio network (RN) 128, including

for example modulation/demodulation and possibly encodil_l‘g/decoding and

encryption/decryption. It is also contemplated that RF transceiver circuitry 108a may

perform certain functions in addition to those performed by RN 128, It will be apparent

25 to those skilled in art that RF transceiver circuitry 108a will be adapted to particular

wireless network or networks in which wireless device 102 is intended to operate,

Wireless dévice 102 includes a battery interface 122 for receiving one or more -

rechargeable batteries 124, Battery 124 provides electrical power to electrical circuitry in

wireless device 102, and battery interface 122 provides for a mechanical and electrical



appreciate that a wirel ess network hi actual practice may include hundreds
of cells dependi ng upon desired overall expanse of network coverage. Al
perti nent conponents mnay be connected by nultiple switches and routers
(not shown), controlled by nultiple network controllers. For al

wi rel ess device's 102 registered with a network operator, permanent data
(such as wireless device 102 user's profile) as well as tenporary data
(such as wireless 5 device's 102 current |location) are stored in a HLR/ AC
138. In case of a voice call to wireless . device 102, HLR/ AC 138 is queried
to determine the current |ocation of wireless device 102. A Visitor
Location Register (VLR) of MSC 130 is responsible for a group of |ocation
areas and stores the dab of those wireless devices that are currently in
its area of responsibility. This includes parts of the permanent wreless

devi ce data_that have, been, 10, 1. ' I, f. . YLR for
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| 20  have a more particular implementation as described later in relation to mobile station 202

- of FIG. 2.

Although described herein as utilizing a specific communication technology,

wireless network 104 may operate in accordance with any suitable communication
protocol, especially Wideband Code Division Multiple Access (W-CDMA) and

25 Enhanced Data rates for Global Evolution (EDGE) technologies. In the embodiment of
FIG. 1, wireless network 104 is a Third Generation (3G) supported network based on

" CDMA techriologies. In. particular, wireless petwork 104 :is.a CDMA2000 network
which includes fixed network components coupled as shown in FIG. 1. Wireless network

104 of the CDMA2000-type includes a Radio Network (RN) 128, a Mobile Switching



As shown in FIG 2, nobile station 202 is adapted to wirel essly comruni cate
with WLAN 190. Al so as shown, nobile station 202 may be adapted to

wirel essly conmunicate with cellul ar base station transceiver systens 200.
For comuni cation with cellular networks, nobile station 202 utilizes
comuni cati on subsystem 211. For 10 communi cation with W.ANs, nobile
station 202 utilizes an additional conmmunication subsystem 291 which has

t he sane structural conponents as communi cation subsystem 211. Wth such
configuration, nobile station 202 may be referred to as a "dual node"
nobi | e station. Al though shown in FIG 2 as having separate and i ndependent
subsystens, at |east sone portions or conponents of these otherw se

di fferent subsystens 15 may be shared where possible. Note that nobile
station 202 nmay alternatively be a "single node" nobile station which does

not have FGat | sypsyste 11 rat her comuni cates only with W.AN
190 throu(’fg e iﬁi%ﬁ@%ﬁ%%éﬁng%m) networkcd AP A Hems decatidhsyst em 211
i ncl udes Regiseo@inttentilidn Canfer FISRIAC) €1382 4 Pacied DA 30RiA AL ents, such
as one or enbedded or I.nternal) anten%ta 10e @Fge'}b(rir{}nts 216

re(preferabl ) )
and 218, 1?%2"’&‘?“’0‘%&”?‘%&52* é]d(ﬁglyotz Patthenticatign Bialde disenGervioel RADEIDh as a
digital sérgaal3oprSEressdRsk (B6R) cobdBuni Gl St 1.is
anal ogou ' [go §2F, ransceirver csi)?cui tl}l&ﬂ{{ggggbﬁ# tgrrlhttzér#ﬁg&ilfggg%ﬁgsmﬁ in FIG
1. As>wi Prbls, it diteraase d¥rbrek ok PE TRl Wherohs B ktwbrlo poraminartivelgs,
parti cul aéupq&&bgaemorgmwh%meq&eﬁ,wsystem 211 depends on the

comuni cation network in which nobile 'station 202 is intended to 95oper at e.
Mbbi | e stati onPYIE RBESFatias, (viealess rdskies 62 commumiaidsi with SRGnE8swhizhough t he

net wor K a&rb@hns Ryl , , . haye, been conpl eted. Signals
recei vedﬁéb Tant enngﬁ%%é:ﬂt% \ré%ltrljgﬁﬁ)é’%gﬁ g{c\;\g%fx%’ P nggagfmé‘ﬁ‘gi 212,
whi ch rraiﬂ%!@ﬁklé?sm Bwelitycs hassrstation Gansecivérispstermothat @mevide gialessa@ldgi cat i on,

freqyenc - S i lteri hannel, .sel egti-gn, and |ike, and in
ex arrgi@e ‘Zohp f%%wagléjéa?%g‘rfl%%%ga?{ao@ | 1golufya'lueg?e(”,&flI_tﬁ a3 ntr sifosvenbase conver si on
of a recditinadtranseejveal syaleinooss Rp 128, cociphethe onsTeiivain O1GT Unedds@Rs such as
denodul at i tq be.performed i.n DSP 220. In a sim/lar manner,
si gnal sa%.o _ @%ﬁgﬁgiﬁisgg aélrgere%r“g Seugmicaion analy, fiogy irglessofevisssl encodi ng,
for 5 exwitpnds chlf DBPbSRGtatidihtascdSPspilans asmedy pe@b@hsSust fmbitashs t O

transmt ; r. di.gjtal -t o-anal o A) _conversion, frequency up
conversi%ﬁqmﬁbﬁtaé?ip ﬁ%“g Shrodimeg i°5ﬁ‘9° o of sieppls &9 Bp tavERtedd i cat i on
net wor k wikedesaritegiva din 2b8ord/RSP vAROpaititul®Nldtaly QERISEARInCANIPHEALLGN Si gnal s,
but al sq_ Bgo'ggf 198 Lecel yer an gr.ansrritter control. For exanple, the
gai ns,ag)p‘ﬁl e:# 0 Bon%tﬁfstﬁ?‘?éﬁﬁo fogr? 18 cppirqlist o The Pager Fatighdransogivemi t t er 214
10 may bpstadagimilady demodtlated hedl pbibOH dboodlsd @R deGyBaIl i ﬁé&%ﬁ' ﬁﬁg} gorithns

‘ i 'th-a

i npl emented in PSP 220 ) gJt\le work access i s asSsociated
subscri BeTTBFICHEE  FEoRiHpiorEved alfPBn Votrkess adeviethel & omihinobfsl ecelt at i on 202

requi r eComnumiatiyn Postodols ARLparsti€brs dsayvay lb%ﬁfée%'iffér%'l{ew&@’bﬁg e or
"511\e' car a Universal SIM(U-SIM, or a Renovable User ldentity 15
ModdPe R 'Eﬁ‘*i’vi‘)‘? nevoRle Mays BPPIRY & difisreng gnerbilation scheme andtapetatecet 264 of

mobi | e diffttdnd freq@Rcics itah S@kr AdwORE" BlcturddBri | nobile station
202 is a npobil.e battery-powered devi ce, it%g?gégﬁikér[\%@d%@gﬁ%aqaf%ry

i nt er f aBROBHUFYRT HrAPeslFPidone or nore rechargeabl e batteri es 256. Such a
battery 256 prigwigsssain®Ghéw:s Rl : i all electrical
circuitry in nphile Station 2_02(:,0 apﬁrcg{éﬁ%;rg%}ﬁ inOIOeJr}%taII((;J'ei FBF PP oWMdes for a
mechani amosn difrend ehanpsls atypicalbh differepn thdin” frequeat (RF)y chanhels,fage 254 i s

coups edas?s&biﬁpc{ Ex%%ﬂc@fs%ecf B Bhec UM Reelbi® 108 )and RaLkiel é’e‘éic‘g‘iﬁz.pﬁn“%% Ve to all

of the circui . ]
channel is a limited resource that must be conserved, typically due to limits ih overall

bandwidth and & limited battery power of wireless ‘device 102. Those skilled in art wil]
appreciate that a’wireless network in' actual practice may include hundreds of cells

depending upon desired overall expanse of network coverage. All pertinent components



Mobil e station 202 includes a m croprocessor 238 (which is one

i npl ementation of controller 106 of FIG 1) that controls overall operation
of nobile station 202. This control includes the wreless broadcast

i nformation processing techni ques of the present 25 application.

Communi cation functions, including at | east data and voi ce comuni cati ons,
are perforned through comruni cation subsystem 211. M croprocessor 238 al so
interacts with additional device sub, Systens such as a display 222, a flash
menory 224, a random access nenory (RAM 226, auxiliary |nput/output (170
subsystens 228, a serial port 230, a keyboard 232, a speaker 234, a

m cr ophone 236, a short-range conmuni cati ons subsysten1240, and any ot her
devi ce subsystens generally designated at 242. Sone of the subsystens shown
in FIG 2 perforn1connunicationrelited functions, whereas other subsystens
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device 15 228. Keyboard 232 is preferably a conpl ete al phanuneric keyboard
and/ or tel ephone-type keypad. These conposed itenms may be transmtted over
a conmuni cati on network through comméfni cati on subsystem 211.
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For voice comuni cations, the overall operation of nobile station 202 is
substantially simlar, except that the received signals would be output to
speaker 234 and 20 signals for transm ssion would be generated by

m crophone 236.. Alternative voice or audio |10 subsystens, such as a voice
nmessage recordi ng subsystem may al so be inplenented on nobile station 202.
Al t hough voi ce or audio signal output is preferably acconplished primarily
t hrough speaker 234, display 222 may al so be used to provide an indication
of the identity of a calling party, duration of a voice call, or other
voice call related information, as sone exanpl es. Serial port 230 in
FIG 2 is normally inplenented in a personal digital assistant (PDA)-type
comuni cation device for Wich synchronization with a user's desktop
conputer is a desirable, albeit optional, conponent. Serial port 230

enabl es [ t,h h an. extern devj ce or software
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network (WLAN) 304, cellu econmunicat1 on ne
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relation to FIGs 2 Notet eére | ess
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t y p| c aI | rgther commumcates only with WLAN 190 through communication subsystem 291.

Communication subsystem 211 includes a receiver 212, a transmitter 214, and
associated components, such as one or more (preferably embedded or internal) antenna
20 elements 216 and 218, local oscillators (LOs) 213, and a processing module such as a
digital _signal processor (DSF) 220. Communication subsystem 211 is analogous to RF
transceiver circuitry 108a and antenna 110a shown in FIG. 1. As will be apparent to
those skilled in field of communications, particular design of communication subsystem
211 depends on thcj: communication network in which mobile station 202 is intended to

25  operate.
Mobile station 202 may send and receive communication signals through the
network after required network procedures have béen compléted: Signals received by

~ antenna 216 through the network are input to receiver 212, which may perform such

common receiver functions as signal amplification, frequency down conversion, filtering,

10



found in coffee shops, restaurants, hotels, airports, and conpany offi ces.
Areas within which WLANs provi de coverage may be referred to as "hot
spots”. Wrel ess devices 300 25 and 302 communi cate wirel essly within and

t hrough WLAN 304 over radi o frequency (RF) conmunication |links. W.ANs are
typically wire-connebted to the Internet using traditional Telco
connections to provide higher bandw dth data comruni cations for wrel ess
devi ces 300 and 302. WL.AN 304 operates in accordance with | EEE or ETSI
‘standards, for exanple, although any suitable communication technol ogies
may be utilized. FIG 4 is a flowhart illustrating a general nethod
of providing for the conmmunication of cellular network information between
a W.AN and a wireless device. 5 This nmethod may be perfornmed in the
environment described in relation to FIG 3, with the wirel ess device shown
and descr phate)! Mk aid Ak, L0d *ﬁ} SRamplis Zhovi®n FIEPS aﬁﬁﬁm@cﬁﬁi&ﬁﬁc’@%?y one or
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may be FIG. 2) that provides power V+ to all of the circuitry. : _

' | Mobile station 202 includeé a microprocessor 238 (which is one implementation
of controller 106 of FIG. 1) that controls overall operation of mobile station 202. This
control includes the wireless broadcast information processing techniques of the present
25  application, Communication functions, including at least data and voice
communications, are performed through communication subsystem 211. Microprocessor
-+ 238 also interacts with additional device subsystems such as a- display 222, a flash
memory 224, a random access memory (RAM) 226, auxiliary input/output (I/O)
subsystems 228, a serial port 230, a keyboard 232, a speaker 234, a microphone 236, a

1



5 received fromnetworks associated with different cellular technol ogi es
and/ or standards, the information in the generic container nessage nmay vary
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associated with the networks. For exanple, the cellular format may be based
on 3rd Generation Partnership Project (30PP), md/or 3rd CGeneration
Partnership Project 2 (3GPP2), and/or any other cellular or wireless 10

net wor k st andards. Technol ogy-specific information in the generic container
message is identified by an appropriate identification, such as a

t echnol ogy or organi zation identification. Thus, the W.LAN may
recei ve network broadcast information having a content and format defined
by two or nore different cellular. standards and/ or conmunication 15
protocols. The cellular network broadcast information may include all of
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alternatively be a read-only memory (ROM) or similar storage element (not shown).

10 Those skilled in the art will appreciate that the Operating system, specific device
applications, or parts thereof, may be temporarily loaded into a volatile store such as
RAM 226.
Microprocessor 238, in addition to its opefating system functions, preferably
enables execution of software applications on mobile station 202, A predetermjﬁed set of
15 applications that confrol basic device operations, including at least data and voice
communication applications, will normally be installed on mobile station 202 during its
manufacture. A preferred application that may be loaded onto mobile station 202 may be
a personal information manager (PIM) application having the ability to organize and
manage data items relating to user such as, but not limited to, e-mail, calendar events,
20  voice mails, appoiniments, and task items. Naturally, one or more memory stores are
available on mobile station 202 and SIM 256 to facilitate storage of PIM data items and
other information. o
The PIM application preferably has the ability to send and receive data items via
the wireless network. In a preferred embodiment, PIM data items are seamlessly
25  integrated, synchronized, and updated via the wireless network, with the wiréless device
user’s corresponding data items stored and/or associated with a host computer system
-~ thereby creating ‘a mirrored host computer on mobile station 202 with respect to such - -
items. ' This is especially advantageous where the host computer system is the wireless-

“device user’s office computer system. Additional applications may also be loaded onto
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mobile station 202 through network, an auxiliary I/O subsystem 228, serial port 230,
short-range communications subsystem 240, or any other suitable subsystem 242, and
installed by a user in RAM 226 or preferably a4 non-volatile store (not shown) for
execution by microprocessor 238. Such flexibility in application installation increases
the functionality of mobile station 202 and may provide enhanced on-device functions,
communication-related functions, or- both. For example, secure communication
applications may enable electronic commerce functions and other such financial
transactions to be performed using mobile station 202.

In a data communication mode, a received signal such as a text message, an e-
mail message, or web page download will be processed by communication subsystem
211 and input to microprocessor 238. Microprocessor 238 will preferably further process
the signal for output to display 222 or altematively to auxiliary I/O device 228. A user of

mobile station 202 may also compose data items, such as e-mail messages, for example,

~ using keyboard 232 in conjunction with display 222 and possibly auxiliary I/O device

228. Keyboard 232 is preferably a complete alphanumeric keyboard and/or telephone-
type keypad. These éomposed items may be transmitted over a communication network
ihrough communication sﬁbsystem 211. |

For voice communications, the overall operation of mobile station 202 is
substantially similar, except that the received signals would be output to speaker 234 and
signals for transmission would be generated by microphone 236. Alternative voice or
audio /O subsystems, such as a voice message recording subsystem, may also be
implemented on mobile station 202. Although voice or audio signal output is preferably
accomplished primarily through speaker 234, display 222 may also be used to provide an
indication of the identity of a calling party, duration of a voice call, or other voice call
related information, as some examiples.

Serial port 230 in FIG. 2 is normally. implemented in a-personal digital assistant

- (PDA)-type communication device-for which synchronization with a user’s desktop

- computer is a desirable, albeit optional, component. Serial port 230 enables a user to set

preferences through. an external device or software - application -and extends the

13
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capabilities of mobile station 202 by providing for information or software downloads to
mobile station 202 other than through a wireless communication network. The alternate
download path may, for example, be used to load an encryption key onto mobile station
202 through a direct and thus reliable and trosted connection to thereby provide secure
5  device communication,

Short-range communications subsystem 240 of FIG. 2 is an additional optional
component that provides for communication between mobile station 202 and different
; systems or devices, which need not necessarily be similar devices. For example,
subsystem 240 may include an infrared device and associated circuits and components, or
10 a Bluetooth™ communication module to provide for communication with similarly
enabled systems and devices. Bluetooth™ is a registered'trademark of Bluetooth SIG,

Inc.
FIG. 3 is a block diagram illustrating a communication system which includes a
wireless local area network (WLAN) 304, cellular telecommunication networks 306, 308,
15 and 310, and WLAN-enabled wireless devices 300 and 302. WLAN-enabled wireless
devices 300 and 302 may have the structure and operation as described in relation to
F1Gs. 1 and 2. Note that there may be many more wireless devices, WLANS and cellular
networks prov1ded in the commumnication system in addition fo those shown As shown,
. WLAN 304 is connected to one or more ceflular networks 306, 308, and 310. WLAN
| 20 304 receives information from cellular networks 306, 308, and 310 through wired
connections or other suitable means (e.g. viaa 'I‘I/El connection or a point-to-point radio
link). WLANs may be positioned in any-suitable area or environment, and are typically
found in coffee shops, restaurants, hotels, airports, and company offices. Areas within
which WLANs provide coverage may be referred to as “hot spots™. Wireless devices 300
25 and 302 communicate wirelessly within and through WLAN 304 over radio frequency
(RF) communication links. WLANS are typically wire-connééted to the Internef using

traditional Telco connections to provide higher bandwidth data commurications for - = -

wireless devices 300 and 302. WLAN 304 operates in accordance with IEEE or ETSI
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standards, for example, although any suitable communication technologies may be
utilized.

FIG. 4 is a flowchart illustrating a general method of providing for the
communication of cellular network information between a WLAN and a wireless device. -
This method may be performed in the environment described in relation to FIG. 3, with
the wireless device shown and described in relation to FIGs. 1-2. The steps are

performed by one or more controllers or processors (e.g. microprocessor 238 of FIG. 2)

-of the wireless device, in connection with any other necessary device components {e.g. its

RF transceivers). As apparent from this description, the WLAN performs a
complimentary method associated with the wireless device method. A computer program
product of the present application may include a storage medium (e.g. FLASH memory

224 of FIG. 2) and computer instructions stored in the storage medium which are

executed by the one or more processors for performing the method.

Beginning at a start block 402 of FIG. 4, the wireless device perfonné a scanning

operation using its RF transceiver to identify any available WLANs within coverage (step

404 of FIG. 4). In this step, the wireless device scans all available bands (e.g. 2.4

Gigahertz, 5 Gigahertz, or both) to identify all possible WLANs available at its current
location. Assuming at least one WLAN is identified, the wireless device selects one of
the WLANs and uses its RF transceiver to monitor broadcast information from the
selected WLAN. Upon monitoring, the wireless device teceives broadcast information
from the WLAN (step 406 of FIG. 4). The broadcast information is regularly or
periodically broadcasted by the WLAN to all compatible wireless devices, preferably at a

| predetermined repetition rate. Specifically, the broadcast information may be sent within

- frames.

a regularly-broadcasted frame known as a “beacon frame” or “beacon frame”. These

frames include header information which indicate whether or not they are broadcast

The broadcast information may-include what ‘is referred to as a “generic:-

" . container message”. A generic container message includes cellular network broadecast

information associated with all cellular networks available to ‘the WLAN {e.g. cellular

13
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networks 306, 308, and 310 available to WLAN 304 of FIG. 3). As apparent by its name,

the generic container message is not technology or standard-specific and may contain

network broadcast information from any one or more of a variety of different cellular

networks (e.g. 3GPP, 3GPP2, or other suitable standard). “As the information may be

5 received from networks associated with different cellular technoIOgieé and/or standards,

the information in the generic container message may vary in content and format in

accordance with the one or more cellular standards associated with the networks. For

example, the cellular format may be based on 3™ Generation Partnership Project (3 GPP),

and/or 3™ Generation Partnership Project 2 (3GPP2), and/or any other cellular or wireless

10 network standards. Technology-specific information in the generic container message is

identified by an appropriate identification, such as a technology or organizétion

identification.

) Thus, the WLAN may receive network broadcast information having a content

and format defined by two or more different cellular standards and/or communication

15  protocols. The cellular network broadcast information may inciudg all of the information

- ordinarily broadcasted by the associated cellular network or, alternatively, a subset

thereof. Preferably, the cellular network information includes, amongst other

information, broadcast information having information that uniquely identifies a cellular

network. For example, the information that uniquely identifies a cellular network may

20 include a system identification (SID) and/or a mobile country code (MCC) -and mobile
network code (MINC) pair.

The WLAN inifially receives this information from the available cellular

networks or one or more network databases, and provides or formats the information into

the generic container message. Preferably, the cellular network information is stored in

25  an organized manner according to technology, networks, and content (see e.g. Table 1 -

below).
: Network .
Technology/ | Identification Network Broadcast
Standard | (e.g. MNC/MCC | Broadcast Information | Interval
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or SID) :
3GPP Network 1 Broadcast Information 1 { Interval 1
Broadcast Information 2 { Interval 2
Broadcast Information N | Interval N
Network 2 Broadcast Information 1 | Interval 1
Broadcast Information 2 | Interval 2
"Broadcast Informatiqn N | Interval N
Network M Broadcast Information | | Interval 1 |
Broadcast Information 2 | Tnterval 2
: Broadcast Information N | Interval N
3GPP2 Network 3 Broadcast Information 1 | Interval 1
| Broadcast Information 2 | Interval 2
Broadcast Information N.| Interval N
Network 4 Broadcast Information 1 | Interval 1
Broadcast Information 2 | Interval 2
Broadcast Information N | Interval N
Network P Broadcast Information | | Interval 1
' Broadeast Information 2 | Interval 2
Broadcast Information N | Interval N
Qther Network 5 - Broadcast Information 1 | Intervaji 1
Broadcast Information 2 | Interval 2
Broadcast Information N | Interval N
Network 6 Broadcast Information 1 | Interval 1
Broadcast Information 2 | Interval 2
Broadcast Information N | Interval N
Network Q Broadcast Information 1 | Interval 1
Broadcast Information 2 | Interval 2
Broadcast Information N | Interval N
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Table 1. An example of the organized storage of network
broadcast information in the WLAN; also an example of
the order in which the cellular network information is -
generally transmitted in the generic container message by
the WLAN; and also an example of the organized storage
of cellular network information in the wireless device.

Note that the generic container message may alternatively or additionally
include wireless network broadcast information (in contrast to ceflular network broadcast
information) from any wireless networks available to the WLAN. For example, the
geneﬁc container message may include wireless network broadcast information
associated with one or more available wireless networks operating in accordance with
Wi-MAX technology. Wi-MAX is technology based on the IEEE 802.16 Air Interface
Standard for fixed wireless broadband access systems employing a point-fo-multipoint
(PMP) architecture.

If the broadcast information from the WLAN includes a generic container
message, the wireless device receives and decodes the generic container. message to
thereby reveal the network broadcast information contained within it (step 408 of FIG. 4).
The wireless device then stores this information in its memory, preferably in the
organized fashion shown and described in relation to Table 1 above. Thus, the wireless
device stores available network broadcast information for multiple different types of
networks to which the wireless device may interconnect. Preferably, the wireless device -
retains this information in a non-volatile merﬁory so that the information is retained if the
wireless device is powered off,

Note that such information is stored for each WLAN encountered by the
wireless device. In the wireless device memory, an association is made between each
WLAN that the wireless device encounters (e.g. preferably based on the SSID) and the
availébIe cellular network information received -froin the WLAN. Note also that the
broadcast iﬁfdgﬁ}aition may also include broadcast"‘intérvalr ‘data’ agsociated ‘with each -
netwoﬂc. Tﬁe infer_val data is indicative _of the “interval at which the information is

broadcasted; interval data is used to calculate the repetition rate of the broadcast.

18
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Referring to Table 1 above, the 3GPP Information has broadcast information from 1 to n
and associated interval data from 1 to n. Also, a separaté container stores 3GPF2
Information having broadcast information 1 to n and associated interval data from 1 to n.
If there are more WLANs which were identified from the pre';lious scanning
5  operation (step 410 of FIG. 4), then the wireiess. device repeats the steps for each such
WLAN. If not, the wireless device solicits known WLANs which may be operating in a
“stealth mode”. While operating in a stealth mode, a WLAN refrains from broadcasting
its SSID to wireless devices. Wireless devices may solicit such WLANs with “probe
requests™ using a Service Set Identifier (SSID) of the WLAN. Thus, the wireless device
10 may send a probe request to the WLAN for a known stored SSID of the WLAN (step 414
of FIG. 4). The WLAN should normally respond to the wireless device with a probe
response which is received by the wireless device (step 415 of FIG. 4). If network
interworking is supported by the WLAN, the WLAN returns a generic container message
(as described above) in its probe response to the wireless device fstep 416 of FIG. 4).
15  This generic container message is received, decoded, and stored by the wireless device as
described earlier above. If network interworking is not supported by the WLAN, then
step 416 is not pgrfonned. Nexi, if there are additional stored SSIDs fo consider for
probe requests (step 418 of FIG. 4), then the wireless device repeats steps 414, 415, and

416 for the probing additional WLANS. ‘ |
20 Thereafter, the wireless device selects and registers onto a selected WLAN (step
| 412 of FIG. 4). This will enable the wireless device and the WLAN to communicate
(siep 420 of FIG. 4). The wireless device may then:perform network selection after
receiving the network broadcast information, to communicate with one of the networks
identified from the generic container message. In particular, the wireless device may
- 25 utilize the MCC/MNC pairs (or the SID) within the cellular network information. to
perform network selection. The wireless device may select one of these networks {e.g. its.

- “lome” or other network in accordance with @ preferred network Iist or through-manual: . . -

_selection via a user interface) through the WLAN. In particular, the wireless device

signals the WLAN with the selected network using a Network Access Identifier (NAI).
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This takes place of a conventional scanning overation of the wireless device for cellular
ﬁetwork selection,
Note that, in step 408 of FIG. 4, the wireless device may not receive any generic
container message in the broadcast information from the WLAN. Rather, the wireless
5  device may receive a network interworking indicator (e.g, a bit flag) which is indicative
of whether the network broadcasting information is available from the WLAN The
wireless device makes a decisjon to perform a probe request to the WLAN based on this
indicator. Specifically, if the indicator indicates that the network broadcast information is
available from the WLAN (e.g. bit flag = “1°), then the wireless device performs a probe
10 request to the WLAN using its SSID; if the indicator indicates that the network broadcast
" information is unavailable from the WLAN (e.g. bit flag = *0°), then the wireless device
refrains from performing a probe request to the WLAN.
Thus, a WLAN of the present application is adapted to reccive, fiom one or more
available cellular networks or a network database, celtular network broadeast infortation
15  associated with one or more available cellular networks; provide the cellular network
broadcast information in a generic container message which varies in content and format
according to one or more cellular standards associated with the one or more available
cellular networks; and cause the generic container message to be regularly broadcasted
for receipt and use by a wireless device. On the other hand, the wireless device of the
20  present application includes one or more processors; memory coupled to the one or more
processors; a radio frequency (RF) transceiver coupled to the one or more processors; and
an antenna coupled to the RF transceiver. The one or more processors of the wireless
device are operative to monitor broadcast information from a wireless local area network
with use of the RF transceiver; receive a generic container message which is regularly
25  broadcasted by the wireless local area network, the generic container message including
~celtular network: broadcast information associated with one.or more available cellular
~hetworks ‘which varies in ‘content and format in accorddnce with’ one or more cellular ~
- standards associated with thie one or more available cellular networks; decode the generic

container message to identify the cellular network broadcast information associated with
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the one or more available cellular networks; and store the cellular network broadcast
information in the memory.

Alternatively, the WLAN of the present application is adapted to receive, from
one or more available cellular networks or a network datébase, cellular network broadcast
5 information associated with the one or more available cellular networks; provide the
cellular network ‘broadecast information in a generic container message which varies in
content and format according to one or more cellular standards associated with the one or
) " tnore available cellular networks; receive a probe request from a wireless device; and
cause the generic container message to be sent to the wireless device in response to the
10 probe request. The WLAN may be further adapted to ‘cause a network interworking
indicator to be broadcasted, where the network interworking indicator is rindica.tive of
whether the cellular network broadcast information is available from the WLAN. On the
other band, the wireless device includes one or more processors; memory coupled to the
one or more processors; an RF transceiver coupled to the one or more processoxs; and an
i5 antenna coupled to the RF transceiver. The one or more processors of the wireless device
are operative to cause a probe request to be sent to a wireless local area network; receive
a generic container message from the wireless local area network in response to the probe
request, the generic container message varying in content and format according to one or
more cellular standards associated with one or more available cellular networks; decode
20 the generic container message to identify cellular network broadcast information
associated with ‘the one or more available cellular networks; and store the cellular
‘network broadcast information in memory of the wireless device. The one or more
processors may be further operative to receive a network interworking indicator which is
broadcasted, where the network interworking indicator is indicative of whether the

a5 cellular network broadcast information is available from the wireless local area network.
FIG. 5.is a block diagram illustrating network selection on a wireless device.
. Network selection is performed with use of a network selector 504 and a detector module
510. Other modules involved in this process may mclude a user input activator module

502, a user display module 222, storage elements 506 and 508, a transmitter 212, and a
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-enabled wireless device. This method may be performed in the environment

15 described in relation to FIG. 3, with the wireless device shown and described in relation

to FIGs. 1-2. The steps are performed by one or more controllers or processors (e.g.
microprocessor 238 of FIG. 2) of the wireless device, in connection with any other -

necessary device components (e.g. its RF transceivers). As apparent from this

- descripiion, the WLAN performs a complimentary method associated with the wireless

20  device method. A compufer program product of the present application may include a

storage medium (e.g. FLASH memory 224 of FIG. 2) and computer instruc;tions stored in

the storage medium which are executed by the one or more processors for performing

such methods.

The process of FIG. 6 begins at step 602 where the wireless device receives

25 broadcast information from a WLAN at step 604, The wireless device determines
whether a genéric container message. is present within the btoadcast information (step -

- 606 of FIG. 6). If a generic container message'is not present at step. 606, the wireless

device determines whether there is a flag present which indicates whether network

interworking is available from the WLAN (step 608 of FIG. 6). If the network
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15 622 (signal state to network selector) all feed into a decision box 614 which determines

attempts to find other WLANs. If there are other WLANs identified at step 614, the

method repeats again starting back at step 604 for the next WLAN: - '

If no other WLANS are found at step 614, the wireless device compares the

received information with stored information in.storage elements 506 and 508 (step 624
20 of FIG. 6). Next, either a manual mode of network selection or an automatic mode of

network selection is identified for the wireless device (step 626 of FIG. 6). Iif the

automatic mode is identified at step 626, a desired network is automatically selected by

the wireless device for communication based on the comparison of step 624 (step 632 of

FIG. 6). If the manual mode is identified at step 626, the wireless device visually
25 displays the available and allowed networks to the end user (step 628 of FIG. 6). The end

user then selects a network through the user interface of the wireless device, and this :

signals.the state fo the network selector {step 630 of FIG. 6) and the desired network is -

. selected for communication at step 632.



Note that, in step 408 of FIG 4, the wirel ess device may not receive any
generic contai ner nessage in the broadcast information fromthe W.AN.

Rat her, the wireless 5 device may receive a network interworking indicator
(e.g. a bit flag) which is indicative of whether the network broadcasting
information is available fromthe W.AN. The wi rel ess device nakes a
decision to performa probe request to the WLAN based on this indicator.
Specifically, if the indicator indicates that the network broadcast
information is available fromthe WAN (e.g. bit flag = "'1"), then the

wi rel ess device perforns a probe 10 request to the WLAN using its MD; if
the indicator indicates that the network broadcast information is

unavail able fromthe 'WAN (e.g. bit flag = "'0"), then the wirel ess device
refrains fromperfornmng a probe'request to the WAN. Thus, a WAN of the

present applic 0 r.om one _.or nore avail able
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i nf or mat itansmitted by Gei WEAY and rdmenedaatahe wirelessaleicd. dhltiels potibuldrakaigleWor Ks;

provi de t £ net )y mat i on a _generijc cont ai ner

message ﬂ 'ﬁ 'i\})g{réf éagma%a%,\nfr??é ‘?lr@% aéé’SﬁsﬂplﬁﬁP‘jﬂ&Goﬁ@nﬁh '

cel l ul ar wﬁamdeEa}mm&:ab@dnimﬁdﬁ fidl 700Lardl 2 BREDISHApLARE %01&5}1&“' ar
nmessage to be regul ar

net wor.ks: Qenetic, contai ner
br oadCast't eegp?gr ﬁt‘fgfo EVT sty 3 ienifies e messpeeas 2 @Peﬂhéomh@“r hand

the wirehessmgeewirsion fiéld Ubecaftﬁﬁeaata B i depififids O (st %rs%ﬂeof
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container message 702 (depending on the number of cellular networks available in the
coverage area of the WLAN) along with a cofresponding length and organization
15 identifier.
' As apparent, generic container message 702 is “generic” in that the content and
format of the information in technology-specific container 12 may be defined by any
cellular standard. organization that is identified in organization field 708, Although the
entire generic container message 702 has a predetermined message format (as this
20  specific example reveals), the content and format within technology-specific container
712 is left flexible to be defined by different cellular. standard organizations. The
wireless device uses organization field 708 to select the appropriate technique for
decoding the information in technology-specific container 712,
As stated earlier above, the generic container message may alternatively or
25  additionally include wireless network broadcast information from different types of
wireless networks (e.g. Wi-MAX) which are available to the WLAN. The message
format for generic container message 702 in'FIG. 7 is a. specific example only and:
variations are numerous. For example, the generic container message nay include a tag

. field and a technology-specific container but not the others. This alternative example of a
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standards associated with the one or nore avail able cellul ar networks;
decode the generic container nessage to identify the cellular network
broadcast information associated with the one or nore avail able cellular
networks; and store the cellular network broadcast information in the
menory. Alternatively, the W.AN of the present application is adapted to
receive, fromone or nore avail able cellular networks or a network

dat abase, cellular network broadcast 5 information associated with the one
or nore avail able cellular networks; provide the cellular network broadcast
information in a generic contai ner nessage which varies in content and
format according to one or nore cellular standards associated with the one
or nore avail able cellular networks; receive a probe request froma

wi rel ess device; and cause the generic container nessage to be sent to the

W rel ess dekhi Sodilludr SRR B0b0s thfml A AGORE FANaSk, dDS ANl be
further aflapted to cause a network interworking indicator to be
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pr.ocessor feldeTmr pMolsiughtech fcadd the infosmaiionnortbe pechndsgosErifiarcoMairer anscei ver
coupled to
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net wor k; receive . .
container but not the others. In even another example, the generic container message
includes a tag field, a version field, a length field, and the technology-specific container.
As described herein, an exemplary WLAN method of providing network
10 broadcast information to one or more wireless devices includes the steps of receiving,
from one or more available cellular networks or a network database, cellular network
broadcast information associated with the one or more available cellular networks;
providing the cellular network broadeast information in a generic container message
which varies in content and format according to one or mote cellular standards associated
15 with the one or more available cellular networks; and causing the generic container
message 1o be regularly broadcasted for receipt and use by a wireless device.' A computer
program product of the present application includes a storage medium and computer
instructions stored on the storage m;adium, where the computer instructions are
-executable by one or more processors of a WLAN for performing the described method.
20 Similarly, a WLAN of the present application is adapted to receive, fiom one or more
_available cellular networks or a network database, cellular network broadcast information
associated with one or more available cellular networks; provide the cellular network
broadcast information in a generic container message which varies in content and format
according to one or more cellular standards associated with the one or more available
95  cellular networks; and cause the generic container message to be regularly broadecasted
~for receipt and use by a wireless device. Note that the generic container message may
" alternatively. or additionally include wireless network -broadcast . information from -

" different types of wireless networks (e.g. Wi-MAX) which are available to the WLAN.



a generic container nmessage fromthe wireless |ocal area network in
response to the probe request, the generic contai ner nessage varying in
content and format according to one or nore cellular standards associ ated
with one or nore avail able cellular networks; decode 20 the generic

contai ner nessage to identify cellular network broadcast information
associated wth the one or nore avail able cellular networks; and store the
cel lul ar network broadcast information in nmenory of the wrel ess device.

The one or nore processors nmay be further operative to receive a network

i nterworking indicator which is br oadcast ed, where the network interworking
i ndi cator is indicative of whether the 25 ceIIuIar net wor kK br oadcast
information is available fromthe wireless |ocal area network. FIG 5 is a
bl ock diagramillustrating network selection on a wireless device. Network
selection is r ' e r 4 et ector
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300 is allowed t oam stored in, storage el enent 506. Storage el ement 506,
Wwith resﬁ‘@é‘f‘blﬁﬁelg’éﬂfpﬁl‘vﬁi’ TR Yaties H’t‘é’F‘%B 'ﬂdrfﬁmaﬁﬁ&ﬁ“ﬁ‘éf &““SI‘W%O}“GAT conpari son

bet ween (g balfuf FBhdRE: bé&o&ﬁt@dl aﬁe b Bt RS ARYLRS RGBS neha|nt 506 is

t hen perforned Once -a network has been selected it is displayed to the

user vi adereding dihe geagicosmtamyy WAwags: Foddepltyntheacelipler mevask droadsash| | owed t o

per f g5 M Fedtation aknkda m& gt d e m’&é aatadid 8l aaww&k&cﬁ&am e displayed

to the user via user disp :% 222, and the user is able to se §%t t he

net wor k @ﬁllukﬂhaﬁ@@rwrmc@%el tma!i@em MSEPaTY- ot OB TPragran psodigpof the FI G
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a ' WLAN- bled wrel es eV|ce I's met ho e perforned in the
eHVI r onn#ferage medium, where the computer mstmctwns are executable by one or more

processors of a wireless device for performing the described method. A wireless device
15 of the present application includes one or more processors; memeory coupled to the one or
more processors; a radio frequency (RF) transceiver coupled to the one or more
processors; and an antenna coupled to the RF transceiver. The one or more processors of
the wireless device are operative to monitor for broadcast information from a wireless
local area network with use of the RF transceiver; receive a generic container message
20  which is regularly broadcasted by the wireless local area network, the generic container
message including cellular network broadcast information associated with one or more
available cellular networks which varies in confent and format in accordance with one or
more cellular standards associated with the one or more available cellular networks;
decode the generic container message to identify the cellular network broadcast
25 information associated with the one or more available cellular networks; and store the
- cellular network broadcast information in the memory. -The wireless device may be g -
" dual mode device or a single mode device: Note that the genetic-container message may- - -
. alternatively or additionally include wireless network broadcast information from
different tybes of wireless networks (e.g. Wi-MAX) which are available to the WLAN,
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15 described in relation to FIG 3, with the wirel ess device shown and
described in relation to FIGs. 1-2. The steps are perforned by one or nore
controllers or processors (e.g. mcroprocessor 238 of FIG 2) of the
wi rel ess device, in connection with any ot her necessary devi ce conponents
(e.g. its RF traniceivers). As apparent fromthis description, the 'A/ LAN
perfornms a conplinentary nethod associated with the wirel ess 20 devi ce
met hod. A conputer program product of the present application may include a
storage nedium (e.g. FLASH nenory 224 of FIG 2) and conputer instructions
stored in the storage nedi um which are executed by the one or nore
processors for perform ng such nethods. The process of FIG 6 begins at
step 602 where the wirel ess device receives 25 broadcast. i nfornmation from a
WLAN at step 604. The wirel ess device determ nes whether a generic
contai ner Messggfy laf dXeLSOVY tMuhidhd 4 CxdMpRad CHEAN RhGRdEbE qbl‘hv{cﬁﬁ%p 606 of
FIG 6). If a generic contajner nessage is not present at step 606, the
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25  alternatively or additionally include wireless network broadcast information from

different types of wireless networks (e.g. Wi-MAX) which are available to the WLAN.
Related to the alternative techniques; a wireless device method of receiving and . . ..
. processing network broadeast information from a wireless Jocal area network includes the -

steps of causing a probe request to be sent to a wireless local area network; receiving a



FIG 7 is one exanple of a nessage format for a generic container nessage
transmtted by the WLAN and received at the wireless device. In this
particul ar exanpl e, generic container nessage 702 includes a tag field 704,
a version field 706, a length field 708, a technical/standards organization
field 710, and a technol ogy-specific container 5 field 712. Tag field 704
contains data that identifies the nessage as a generic contai ner nessage;
version field 706 contains data that identifies a (standards) version of
generic container nessage 702; organization field 708 contains data that
identifies what for a defines the content and format of technol ogy-specific
container 712; length field 710 contains data that identifies a data |ength
of technol ogy-specific container 712; and to technol ogy-specific container
field 712 includes cellular broadcast information which is specific to a
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cel | 4§ arfhesms 96 o5y presssest oiihe taelsss cteata‘—ﬁ @< aperafiEe foSaWSGImeRE [mest fi c

cont ai Ngs bEBYNLRE 2 WiRldsEdeal Alch GERRLL \fé‘éeWe a@é&ﬁer%ﬁc%ﬁiafdeﬁm(%ﬁb&éﬁr@rh heechnol ogy
format/protocol may be indicated in the tag field. The nobile station reads
t he i nf oYiFpdRSe dacal rﬁf?ahéett"@fé(hﬁo{e&wses e dher Probe GpAuSHtn e Sengiic @ﬁnfems when

anot her [ Sn IO dola AS, ad;p,lg cont ai ner
nmessage |%%gf3d§;§ﬁné "5 T et | d, egn?/er g?(?)}?r ?r el d, an &teh‘zeeh?ggﬁﬁgﬁdégsy specific
cont ai n@ssomtednmﬂl ohe oomieer available eelberasbraky; de&talnﬁhregettehe cgutaiper ¢
CONLR! N RostiBR 30 fork éﬁggf A0blob e ipforkBid Alodid Hen Fnd SROLD T1 el d,

and the te ogy ecific co ai ner. escrl erern, an exenplary
W.AN et anﬁllapbwlhdamtgtwmkaz\@m&swmtlwcﬂldlaaattwprﬁhsoadaast pforimation@ or  nor e
wrel es i h t

avai |l abl'e c\q, ﬁ‘a v@?él%é\g\ge}&% ?P"gé’gﬁé ot g&fq%ﬁ] %yﬂé'ﬂ][l{hé%’}g? ratlégp

br oadc astceivef @ bneticasted astork atteivonkitg indiestarmehich indizatimeaot aﬁ:bthetcel | ul ar

net wor ks

OVI d| ar net wor k . br i nf ormation. | n a generic
cont ai ngén"ﬁre H(gwpﬁo ??atcﬁdrfc’é’ga RREATR e‘aﬁ\g’qﬁ'f g“tﬂtrgt SRS SPHGED one or
nmor @scellesdage sxtaandaexﬂswal?sam additibnhBy Wirichude hameleas Qietwiidk € bryadéakabl e

- cellular networ causi ng the, nerlc on sage .to be
Fegul ar IYOBIBAACTOPORTRER HAERidht VB e Pt - BYEDR Al A comput er

. progr amypfigeleah RfWLAR, present application i ncI udes a storage nedi um and
conmputer instructions stored on the storage nmedium where the conputer

i nstructions ApeakoyedecEbidenipdisatsnt the post apndisationqreinteadey manbef or -
perfor, S %&q g% !}%ﬁt}] ‘lﬁ? sent

appl i cgtlt3 [ ortJt &emgglaﬁ%ﬂe grsgelg]gr h&gfﬁérgsggé‘h%erwgs re a ﬁSE egpgc[:se | ul ar
networks or a network dat abase, cellular network broadcast i nformation
associated with one or nore avail able cellul ar networks; provide the

cel lul ar network broadcast informat?on in a generic container message which
varies in content and format according to one or nore cellul ar standards
associated wth the one or nore available 25 cellular networks; and cause
t he generic container nessage to be regularly broadcasted for receipt and
use by a wireless device. Note that the generic container nessage nay

aI ter nat| veI y or addi ti onal I y | ncI ude vvr reI ess networ k br oadcast
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10 information associated with the one or nore avail able cellul ar networks;
and storing the cellular network broadcast information in nenory. A
conput er program product of the present application includes a storage
medi um and conputer instructions stored on the storage nedium where the
conputer instructions are executable by one or nore processors of a

w rel ess device for performng the described nethod. A wirel ess device 15
of the present application includes one or nore processors; nenory coupled
to the one or nore processors; a radio frequency (RF) transceiver coupl ed
to the one or nore processors; and an antenna coupled to the RF

transcei ver. The one or nore processors of the wireless device are
operative to nonitor for broadcast information froma wreless |ocal area
network with use of the RF transceiver; receive a generic contai ner nessage
20 whi ch ddgaimeadt dedioe, hnegdtaskediihe  ‘Binghi meded dsvibowhikh esrmaumedtenr k, t he
generic contai ner nessage incl qhn' cel | ul ar ehMo.k bro&ﬂc St iq{ornation
associ at eRBIEESE LS. nhhase 8@%‘? H‘%f’%al?: E}ap’l?ffﬁ?q 4 8‘?6\5&51(@0 Fﬂg’ﬁ’“%/%? es in
content apgiaddis Mt the NpAG Ok ddmsinntshwitheut Odephlting fech | thé aeomt andhe ds
associated wth the one or nore avail able cellular networks; decode the
generi c capplitiper message to identify the cellular network broadcast 25
infornption associated with the one or nore avail able cellul ar networks;
and store the cellular network broadcast information in the nmenory. The
wirel ess Waatilg€laimed Ise a dual node deviceior a single node device. - Note
that the generic container nessage may alternatively or additionally

i ncl ude wirel ess network broadcast information fromdifferent types of
wi;rel ess networks (e.g. W-MAX) which are available to the W.AN

Using an alternative technique, an exenplary W.AN net hod of providing

net wor k broadcast information to one or nore wirel ess devices includes the
steps of receiving,> fromone or nore avail able cellular networks or a

net wor k dat abase, cellular network broadcast information associated with
the one or nore available cellular 5 networks; providing the cellular
networ k broadcast information in a generic contai ner nessage which varies
in content and format according to one or nore cellular standards
associated with the one or nore available cellular networKs; receiving a
probe request froma wreless device; and causing the generic container
nessage to be sent to the wireless device in response to the probe request.
This alternative nethod may include the to further step of regularly
broadcasting a network interworking indicator which is indicative of

whet her cel lul ar network broadcast infornmation is available fromthe WAN
A conputer program product of the present application includes a storage
medi um and conputer instructions stored on the storage nedium where the
conputer instructions are executable by one or nore processors of a W.AN
for performng the 15 descri bed nethod. A WLAN of the present application
is adapted to receive, fromone or nore available cellular networks or a
het wor k dat abase, cellul ar network broadcast information associated with
the one or nore available cellular networks; provide the cellular network
broadcast information in a generic container nessage which varies in
content and format according to one or nore cellular standards associ at ed
with the one or 20 nore avail able cellular networks; receive a probe
request froma wreless device; and cause the generic contai ner nmessage to
be sent to the wireless device in response to the probe request The W.AN
may be further adapted to regularly broadcast a network interworking

i ndicator which is indicative of whether cellular network broadcast
information is available fromthe W.AN. Note that the generic container
nmessage may 25 alternatively or additionally include wreless network-
broadcast information fromdifferent types of wreless networks (e.g.

W - MAX) which are available to the W.AN - Related to the alternative
techni ques, a wireless device nmethod of receiving and processing network
broadcast information froma wireless |ocal area network includes the steps
of causing a probe request to be sent to a wireless |ocal area network;
receiving a generic container message fromthe wireless |ocal area
network in response to the probe requést, the generic container nessage
varying in content and format according to one or nore cellular standards
associated with one or nore avail able cellul ar networks; decoding the
generic container nmessage to identify cellular 'network broadcast 5
information associated with the one or nore avail able cellul ar networks;
and storing the cellular network broadcast information in nmenory. This

I
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The above-descri bed enbodi nents of the present application are intended to
be exanples only. For exanple, although the wireless device was primarily
described as a "dual node" device, it may alternatively be a "single node"
devi ce whi ch communi cates only through W.ANs. Those of skill in the art may
effect alterations, nodifications and variations to the particul ar

enbodi nents without departing fromthe scope of the application. Wuat Is
Claimed Is: CLAIM | . A net hod of providing network broadcast
information to one or nore wireless devices by a wireless |ocal area
network, the nethod conprising the steps of: 5 receiving, fromone or nore
avai l abl e wirel ess networks or a network database, w rel ess network
‘broadcast infornmation associated with the one or nore avail able wireless
net wor ks; providing the wirel ess network broadcast information in a
generic contai ner nessage which varies in content and format according to
one or mMaydg el ess standards to associated with the one or nore avail able

wi r el ess networ ks; and causi ng the generic container nessage to be
regularly br oadcast ed f or recei pt and use by a wirel ess devi ce. 2.

The met hod of clab¥1 %QEFEIH t he step of causing the generic container 15
message to belr egut BB ToBrKIdnEREHIkIaslsast Jalprmantion 49 lope or aese ast i ng t he

generic ¢@eled dRiced BESRESess local arednetWalt, BHRAL Qbm @J dﬁﬂﬁ%%st?‘éﬁafr ein the

wirel ess network broadcast information 1s associ at urality of
Wi rel éss net vi§PRE0S, frpm one or mare apidablecwirelgssgretedtiss o anetwhré:rthtahasehe generic

cont ai neiPResS ARk BIHEES: MrlRGHAP Q¥ REReGIH e GRDtE ﬁgre available 5. The
met hod of Cll ai mm} ksvvherel n the generic contal ner nessag CPUHeS a
wireless ne Or.

providing the witeless network broadcast information in a generic container
message which varies in content and format according to one or more wireless standards

10  associated with the one or more available wireless networks; and
causing the generic container message to be regularly broadcasted for receipt and

use by a wireless device,

2. The method of claim I, wherein the step of causing the generic container
15 message to be regularly broadcasted comprises periodically broadcasting the generic

container message..

3. The method of claim 1, wherein the wireless network broadcast
information is associated with a plurality of wireless networks. |
20
4, The method of claim 1, wherein the generic container message includes a

technology-specific container.
5. The method of claim 1, wherein the generic container message includes a

25  data field for identifying a technology standard or standard organization associated with a

first wireless network.
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25 data field for identifying a technol ogy standard or standard

organi zati on associated with a first wireless network. 6. The nethod of
claim1l1, wherein the wirel ess network broadcast information conprises
cellular network broadcast information associated with a plurality of

cel lular networks. 57.The nethod of claim1l, wherein the wreless network
broadcast information includes: first wireless network information
having a first format and associated with a first wireless network; and
second wireless network information having a second format different from
the 10 first format and associated with a second wrel ess network. 8. The
met hod of claim 1, wherein the wirel ess network broadcast information

i ncl udes: first wireless network information having a first
information content and is associated with a first wirel ess network; and
second wirel ess. netor feihod osfatdimn 1havieredn aths eepeldssi RéwnrRtiramcaant ent

different fromthe first jnformati Qqn content and associ ated with.a second
Wi rel ess HECRHRE comppises afliler pedwork hiepdcast wgorﬁ@%?s&owfm ap f?ﬂ&v adapt ed
to recei vgrediiRPhtR@k®r nore avail able wirel ess networks or a network

dat abase, wi rel ess network broadcast information associated with one or
nore avail able wirel ess networks; provide the wirel ess netwrk broadcast

i nformation.inga gemer ieme@néicheh TeSARAS WAk CivRl fSwoh aRpieRy and
format "according to one or nore w rel ess standards associated with the one

25 or nor efevgtibmiptledsdi r el ess networks; and cause the generic contai ner
message to be nyiﬁésk &kﬁéﬂfo@;ﬁ.& &h H:9ne 2 GG i @Qﬂ%ﬁ i Gitfh iRk €SS
devi ce. ﬁ%. e é&A of ¢C éﬁnﬁg, ﬁﬁerein the (ﬁu?s furtﬁer adapt ed
t 0 peri odiwtralebsynebraslgdodst t he generic contai ner nessage.

second wireless network information having a second format different from the

10 first format and associated with-a second wireless network.

8. The method of claim 1, wherein the wireless network broadcast
information includes: '
first wireless network information having a first information content and
15 associated with a first wireless network; and
second wireless network information having a second information content
different from the first information content and associated with a second wireless

network.

20 9. A wireless local area network (WLAN) being adapted to receive, from one
or more available wireless networks or a network database, wireless network broadcast
mformation associated with one or more ‘available wircless networks; provide the
wireless network broadcast information in a generic container message which varies in
content and format according to one or more wireless standards associated with the one

25  or more available wireless networks; and cause the generic container message to be

reguiarly broadcasted for receipt and use by a wireless device.

10. The WLAN of claim 9, wherein the WLAN is further adapted to -

periodically broadcast the generic container message.
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11. The WLAN of claim9, wherein the generic container nessage includes a
t echnol ogy-speci fic contai ner. 12. The WLAN of claim9, wherein the
generic contai ner nmessage includes a data field for identifying a

technol ogy standard or standard organi zati on associated with a first

wi rel ess network 13. The WLAN of claim9, wherein the wreless
net wor k broadcast 10 information includes first wireless network
informati on which identifies the first wirel ess network 14. The

W.AN of claim9, wherein the wreless netwrk broadcast information is
associ ated with one or nore available wireless networks conprising a 15
plurality of wreless networks. 15. A nethod of receiving and
processi ng network broadcast information froma w reless |ocal area network
by a wirel ess device, the method conprising the steps of: 20nonitoring for
broadcast information froma wreless |ocal area network; receiving a
generic container nessage fromthe wireless |local area network which is
regularly br odélcasﬁ'b@jwl\t dieclaiinr® wasin the gbnetit eantriGérwidskage ilt@udgeRer i C

cont ai ner, i.ng wirel ess network broadcast information
a5500|atedﬁg&ﬁﬁggmcﬂ%cmﬂﬁ'% avail abl e wirel ess networks which varies in
content and format in accordance wth one or nore 25 w rel ess standards

assom ated w r.e av ilable wrel ess networks; decodi ng
the géneric cgﬂtapﬁ@?ﬂﬁégégng g BENGEC GPIEiRE JuesHEE Wil oadcast

i nf or mat idatn fﬂ&BiBt:idaﬁtﬁsimgvh 'telahﬁdl@y%ﬁd@& oFBthRiaflVtdrialibn Sl GSRinNEt Wor ks;

and storing the wirel ess network broadcast information in nenory.

16. The RG'est oy 15, wherein the generic container nessage which is

‘regul arly broadcasted is periodically broadcasted by the wirel ess |ocal

area networ k. 17. The nmethod of claim 15, further conprising:
13.  The WLAN of claim 9, whercin the wireless network broadcast

10 information includes first wireless network information which 1dent1ﬁes the first ereless
network,

14. The WLAN of claim 9, wherein the wireless network broadcast
information is associated with one or more available wireless networks comprising -a

15 plurality of wireless networks.

15. A method of receiving and processing network broadcast information
from a wireless local area network by a wireless device, the method comprising the stepé
of:

20 moritoring for broadcast information from a witeless local area network;

recelving a generic container message from the wireless local area network which
1s regularly broadcasted by the wireless local area network, the generic container message
including wireless network broadcast information associated with one or more available
wireless networks which varies in content and format in accordance with one or more

25  wireless standards associated with the one or more available wireless networks;
decoding the generic container message to identify the witeless network broadcast -~
information associated with the one or more available wireless networks; and’

storing the wireless network broadcast information in memory.
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5sel ecting one of the one or nore available w reless networks for

communi cation using the wireless network broadcast information stored in

t he nmenory. 18. The nmethod of claim 15, wherein the wreless

net wor k broadcast information conprises cellular network broadcast
information associated with a plurality i10 of cellular networks.

19. The nethod of claim 15, wherein the generic container nessage includes
a data field for identifying a technology standard or standard organi zation
associated with a first wireless network. 15 20. The nethod of claim
15, wherein the wirel ess network broadcast information includes: ,
first wireless network information having a first information content and
associated with a first wirel ess network; and 20second wi rel ess network
information having a second information content different fromthe first

i nformation comt entrhangiRaoPeladh 5 Wiekdin theSRAEOMcomaiRl eGSR iRh ks
21. The nmethod of claim15, wherein the wirel ess network broadcast

25i nf or mexeE@prly bropdrasted is periodicafly propdagpippiathie witslesplore! pis B¢UYAES on having a
first format and associated with a first wrel ess network; and second
w-rel ess network information having a second format different fromthe
first format afd adbesictioddf diimhtSatusibernethpwising! ess network. 22. A wirel ess

devi ce, compriging;, QRS e SR nRILHEIAL irelEIREN 0RO ¥R BHhnfuficiisn 0N OF

nNore processors;
using the wireless network broadcast information stored in the memory.

18. The method of claim 15, wherein the wireless network broadcast
information comprises cellular network broadcast information associated with a plurality

10 ° of cellular networks.

19. The method of claim 13, wherein the generic container message includes a
data field for identifying a technology standard or standard organization associated with a
first wireless network.
15
20. The method of claim 15, wherein the wireless network broadcast
information includes:
first wireless nefwork information having a first information confent and
associated with a first wireless network; and
20 second wireless network information having a second information content
different from the first information comtent and associated with a second wireless

network.

21. The method of claim 15, wherein the wireless network broadcast

25 information includes:
wr - first wireless network information having a first format and associated with a.first
- wireless network; and
second wireless network information having a second format different from the. .

first format and associated with a second wireless network.
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5a radi o frequency (RF) transceiver coupled to the one or nore processors;
an antenna coupled to the RF transceiver; the one or nore processors being
operative to: nonitor for broadcast information froma wreless |ocal
area network with use of the RF transceiver; 10receive generic container
message which is regularly broadcasted by the wirel ess | ocal area network,
the generic contai ner nmessage including wreless network broadcast

i nformation associated with one -or nore avail able w rel ess networks which
varies in content and format in accordance with one or nore wreless
standards associated with the one or nore avail able wirel ess networks; 15
decode the generic container nessage to identify the wireless network
broadcast information associated with the one or. nore avail able wirel ess
networks; and store the wirel ess network broadcast information in the
menory. 2023. The wirel ess device of claim?22, wherein the generic container
nmessage which is regul a broadcasted is perlodlcally br oadcasted by the
wirel ess | ocad? ar éaWiele Wd%’P(lcc comprisingg4  The wirel ess device of claim 22,

wherein the QR PhofBcdépgessors are 25further operative to sel ect one of
the one or nore available w'rel ess - networks for communication using the
Wi r el ess net iB?mRoy coddediotthe ankor mereiptasessorsr ed i n t he nenory. 25. The

wirel gss devi , }4@ i c.contai ner nessage incl udes
a technologyzéﬁggl ﬁﬁﬁkgﬁ%@ er%Q&cgmhgﬁmgﬁyg#hénﬁf?gwg§§“ﬁeV|ce of claim
22, wherei n tananggeresdupled onthaRfd¢mnseeivsage i ncl udes a data field for

i dent| fying standard or ndard organi zati on associated with
a fl rst Wi relq%ésgr&%?llogg 06?801‘3 gemg operatsveato

monitor for broadcast information from a wireless local area network with
use of the RF transceiver;

10 receive generic container message which is regularly broadcasfed by the
wireless local area network, the generic comtainer message inchiding wireless
network broadcast information associated with one or more available wireless
networks which varies in content and format in accordance with one or more
wireless standards associated with the one or more available wireless networks;

s decode the generic container message to identify the wireless network
broadcast information associated with the one or. more available wireless
networks; and |

store the wireless network broadcast information in the memory.

© 20 23.  The wireless device of claim 22, wherein the generic container message
which is regularly broadcasted is periodically broadcasted by the wireless Tocal area

network.
24, The wireless device of claim 22, wherein the one or more processors are
25  further operative to select one of the one or more available wireless networks for .

. cpmmunication using the wireless network broadeast information storedin the mémory.

25.  The wireless device of claim 22, wherein the generic container message

includes a technology-specific container.
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27. A nethod of providing network broadcast information to one or nore
w reless devices by a wireless |local area network, the nmethod conprising

the steps of: receiving, fromone or nore avail able wi rel ess networks
or a network database, wreless network broadcast information associ ated
with the one or nore available 10 w rel ess networks; provi di ng the

W rel ess network broadcast information in a generic contai ner nessage which
varies in content and format according to one or nore wrel ess standards
associated with the one or nore available wireless networks; receiving a
probe request froma wrel ess device; and 15causi ng the generic container
nmessage to be sent to the wireless device in response to the probe request.
28. The nmethod of. claim 27, wherein the generic container nessage is sent
as part of a probe response to the wireless device. 20 29. The nmethod of
claim 27, further conprising: causing a network interworking indicator to
be regul arly broadcast ed . 0. .The thod . of claim27, further

conpri si ng: Zé’éausiTﬁ wirelesst dvice 9f /olairp iy gi%ﬁ’ﬁmi thgieengrisy copise EEBEe ar | y

br oadcast gehuddshe @t MM Kor 1dBAIEYME K tddBndiNE] 6@hdaFd REIsBRddr HrgatdaMbn Of _
whet her the wirel ess netWrk bioadcaat information is available for receipt
from t he apqciatasewith bl wisglessnasodor k. 31. The nethod of claim 27, wherein

t he geperic container nessage includes a data field for identifying a
technol ogy standard or standard organi zati on associated with a first

wi rel ess net wdik 532m¥thed wétpheyiding nefwailmbmpdeaghmfermatioh éo whe ef awse net work -

br OadcaStwfraésg rd&%és%? alWeleddR8a area network, the method comprising the steps of:
; receiving, from one or more available wireless networks or a network database,
wireless network broadcast information associated with the one or more available
10  wireless networks; #
providing the wireless network broadcast information in a generic container
message which varies in content and format according 1o one or more wireless standards _
associated with the one or more available wireless networks;
receiving a probe request from a wireless device; and _
15 causing the genmeric container message to be sent to the wireless device in

response to the probe request.

28.  The method of claim 27, wherein the generic container message is sent as

part of a prabe response to the wireless device,

20
29.  The method of claim 27, further comprising:
causing a network interworking indicator fo be regularly broadcasted.
30.  The method of claim 27, further comprising:
a5 causing a network interworking indicator to be regularly broadcasted, the network

~-  interworking indicator being indicative of whether the wireless network broadcast

information is available for receipt from the wireless local area network.
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first wireless network information having a first information content and
associated with a first wirel ess network; and second wirel ess
network i nformation having a second information content to - different from
the first information content and associated with a second wirel ess

net wor k. 33. The nethod of claim 27, wherein the wireless network
broadcast information includes: 15firstw rel ess network information having
a first format and associated with a first wirel ess network; and

.second wireless network information having a second format different from
the first format and associated with a second w rel ess network. 34.
A wreless |ocal area network (W.AN) being adapted to receive, fromone or
nore avail able wirel ess networks or a network database, w rel ess network
broadcast informati on associated with the one or nore avail able wirel ess

net wor ks; pr owide THEmUhEeh ARSI A WRGnREQBAGRS ol P HIBLLOR ks 9ener | C
I ng

cont ai ner ms?age_Mi, ch varies in content "and fornmat accor £6 one or
mor e wi r dpledieldfog ilentifine adeckaplageandad or shedaherg@fizaion meeiated aith abl e

W r el ess matwidsnetivekei ve a probe request froma wrel ess device; and
cause the generic container nessage to be sent to the wirel ess device

i n-response to the probe.request. 35. The WLAN of' clai m 34,

wher eisn the gegqerig,L jfNek sgge_js sent as part of a prope response
to the wireless deg?cg&@d of i agG.VJhﬁ?? {tkaN’ est“:i%ﬁ?‘?ﬁr A,r"%ﬁ%ﬁtei n the
W.AN i s fnfempsion psbydes:i ve for 5 causing .a network interworking indicator to
be regularly ed, . 37. The. WAN. of ,c| aim 34, wherein the W.AN
is further opggsgﬁgl \?/é;}és% olgetvg%rllfs ilnﬁﬁn%g%}%‘f’ﬁ ¥ el WHPIatign srteehiaBd to be

r egul ar | gssheiatad with pdult witelsnmdtworkkandnt er wor ki ng i ndi cat or "bei ng i ndicative

of whether the wiyel.ess network. proadcast .10 inforpation is available for
fecei pt from %ﬁ%nc(/\%ﬁ%fess negwor{;ﬁ}.%"?ﬁlém PAG G seqeagd ninfrmatige pettent t he
geneny c - difffeteat rewm s e einformbtitiesortent ahd sbicRlathd’ Qhithi & QBlchE WikGesd

t echnol o standard or standard organi zation associated wth a first

W rel ess P rk. 15 39. A nethod of receiving and processing

net wor k broadcast information froma wireless |local area network by a

Wi rel ess devi3(‘3e, Llhe e hgd onpprising the steps of:
, . he method of claim 27, wherein the wireless network broadcast

information includes:
5 first wireless network information having a first format and associated with a first
wireless network; and
second wireless network information having a second format different from the

first format and associated with a second wireless network.

b 20 34. A wireless local area network (WLAN) being adapted to receive, from one

or more available wireless networks or a network database, wireless network broadcast

information associated with the one or more available wireless networks; provide the

wireless network broadcast information in a generic container message which varies in

content and format according to one or more wireless standards associated with the one

25  or more available wireless networks; receive a probe request from a wireless device; and
cause the generic container message to be sent to the wireless device i response to the L

. .pfobe\re_qugst.
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causing a probe request to be sent to a wireless |ocal area network;
10receiving a generic contai ner nmessage fromthe wireless |ocal area
network in response to the probe request, the generic container nessage
varying in content and format according to one or nore wrel ess standards
associ ated with one or nore avail abl e wi rel ess networks;

decodi ng the generic container nessage to identify w rel ess network
broadcast 25 information associated with the one or nore avail able wireless
networks; and storing the wirel ess network broadcast information in nenory.

40. The nethod of claim 39, further conprising: sel ecting one of the
one or nore available wreless networks for conmunication using the
wi rel ess network broadcast information stored in the nmenory. 41.

The nethod of claim 39, wherein the wireless network broadcast 5

i nformati on coBpri sEke w&hNhfasﬂairﬁetlmhdfeibﬁmamaﬁd cantaimey MBtsagmisasmesi at ed
wth a pIuraIt é %f ceIIuIﬂ%rqﬁé 42. The nmet hod of claim 39,
wherei n t KRB §ehBYAPE FERIELI s ™ ?§88@“Tncludes a data field for identifying
a technol ogy standard or standard organi zati on associated with a tofirst
wi-rel ess network. 43. The nethod of cl 9, wherein the wreless
networ k broadca®t i RioVY 6h claip| ifgaderein the %‘/LAT‘? i§ ffprther Qpsratves ©orpet wor k

i nformati Qﬁhslﬂﬁrvdﬁ%&kﬁdtérﬁ%rkir@fzﬂcﬁ%rlt@ﬁe Fegmfaﬁ%maauasté& associated with a
first wirel ess network; and second wirel ess network information

havi ng a second |nfornat|on content different fromthe first information

content and asgeci afmOw of chifif 9Ad “me S ARS wWighyed lﬁgﬂmcr op eramféélforThe
met hod of claim'39, wherein the wireless network broadcast |n ornati on
i ncl udes: causing a network interworking indicator to be regularly broadcasted, the network

interworking indicator being indicative of whether the wireless network broadcast

10 information is available for receipt from the WLAN. -

38.  The WLAN of claim 34, wherein the generic container message includes a
data field for identifying a technology standard or standard organization associated with a

first wireless network.

39.- A method of receiving and processing network broadcast information
from a wireless local area network by a wireless device, the method comprising the sieps
of* '

causing a probe request to be sent to a wireless local area network;

20 receiving a generic container message from the wireless local area network in
response to the probe request, the generic container message varying in content and
format according fo one or more wireless standards associated with one or more available-
wireless networks;

decoding the generic container message to identify wireless network broadcast

25 information associated with the one or more available wireless networks; and

storing the wirelgss network broadcast information in memory. : _ e

40.  The method of claim 39, further comprising:
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first wireless network information having a first format and associ at ed
with a first wireless network; and second w rel ess network

i nformati on having a second format different fromthe 25 first format and
associated with a second w rel ess network. 45. The net hod of claim 39,
further conprising: nonitoring for broadcast information fromthe wreless
| ocal area network; and recei ving a network interworking indicator
which is indicative O whether the wireless network broadcast information
is available for receipt fromthe wireless |local area network. 546. The

met hod of claim 39, further conprising: nonitoring for broadcast
information fromthe wireless | ocal area network; receiving a network

i nterworking.indicator which is regularly broadcasted; identifying that the
network interworking indicator is indicative that the wireless network

broadcast i nf géls@ing @fe iof thRViHelop Blofs dvaibId Riebs RhESERs kR CAnRbRRJAet Wor K;
and t owher gi &H%lh,e step of causing the probe request to be sent 1's based on

i dent i fyiYitfBihaVirglese netvopk Broadeaw fformptionystoed inthoymemloss s devi ce, conpri si ng:
one or nore processors; ‘15menory coupled to the one or nore processors; a
radi o frequency (RF) transceiver coupled to the one or nore processors; an
ant enna coupl éﬁ t oThehangiiod rofndeim VB whetetn e woreleys rmetyporic bmsdms bei ng

oper als v Qufb@hatfoRYaip isch bORfar RAASbrod Rel SutBERkioh QePoillch ShifSS 8! area

network; 20 receive a generic contal ner nessage from s | ocal
area net Whegllulas netserisnse to the probe request, the generic container
message varying in conterit and format according to one or nore wreless
standards associated with one or nore avail able w rel ess networks;

C - 42.  The method of claim 39, wherein the generic container message includes a

data field for identifying a technology standard or standard organization associated with a
10 first wireless hetwork.

43, The method of claim 39, wherein the wireless network broadeast

information includes:

first wireless network information having a first information content and
15 associated with a first wireless network; and
second wireless network information having a second information content
different from the first information confent and associated with a second wireless
network.

120 44, The method of claim 39, wherein the wireless network broadcast

information includes:

first wireless network information having a first format and associated with a first

wireless network; and
second wireless network information having a second format different from the
25  first format and associated with a second wireless network.
45.  The method of claim 39, further comprising:

- monitoring for broadcast information from the wireless local area network: and
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decode the generic container nmessage to identify wrel ess network
25broadcast information associated with the one or nore avail able wrel ess
networks; and store the wirel ess network broadcast information in nenory of
the wirel ess device. 48.The wireless device of claim47, wherein the one
or nore processors are further operative to select one of the one or nore
avai l able wirel ess networks for comuni cati on using the wireless network
broadcast information stored in the nenory. 549. The w rel ess devi ce of
claim47, wherein the wireless network broadcast information conprises
cellular network broadcast information associated with a plurality of
cel | ul ar networKks. 50. The wirel ess device of claim47, wherein the
generic container nmessage 10 includes a data field for identifying a
t echnol ogy standard or standard organi zati on associated with a first
wi rel ess net worekelving a netvgk imleovoking inslicgtog evitige isoidistisiensfawhethgetbei n t he
one or MO RLORGSSEhRoaAL R (HEhARL, ARRERIY for iOreipt BNt Ofirlighs BLgadcast
i nformatidn tromtne Wreless Tocal area ne mor%, and recelve a network
i nt er wor kemagnetwdikcat or which is regul arly broadcast ed. 52. The
W rel ess device of claim47, wherein the one or nore processors are further
operative to:

5 46,  The method of claim 39, further comprising:

monitoring for broadcast infomaﬁon from the wireless local area network;
receiving a network interworking indicator which is regularly broadcasted;
~ identifying that the network interworking indicator is indicative that the wireless
network broadcast infqrmation is available from the wireless local area networlc; and
10 wherein the step of causing the probe request to be sent is based on identifying -

that the step of identifying.

47. A wireless device, comprising:
one or More Processors;
15 memory coupled.to the one or more processors;
a radio frequency (RF) transceiver coupled to the one or more processors;
an antenna coupled to the RF transceiver;
the one or more processors being operative to:
cause a probe request to be sent to a wireless local area network;
| J 20 receive a generic container message from the wireless local area network
in response to the probe request, the generic container message varying in content -
_ and format according to one or more wireless standards associated with one or
more available wireless networks;
decode the generic container message to identify wireless network
25 broadcast information associated with the one or more available wireless
networks; and
store. the wireless network broadcast -information in memory of the.

wireless device.
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20moni tor for broadcast information fromthe wireless | ocal area network;

and receive a network interworking indicator which is indicative of
whet her the w rel ess network broadcast information is "avail able for
receipt fromthe wireless |local - area network. 53. The wirel ess

device of claim47, wherein the one or nore processors are further
operative to: nonitor for broadcast information of the wireless |ocal area
network; receive a network interworking indicator which is regularly
broadcasted; identifying that the network interworldng indicator is

i ndi cative that the wireless network broadcast information is avail able
fromthe wireless |ocal- area network; and wherein causing the probe request
to be sent is based on identifying that the network interworking indicator
is indicative that the wireless network broadcast 5information is avail able

fromthe W rekgss 1R6aAlclas 8evifLi Ml 471 herein the one or more processors are
further operative to select one of the one or more available wireless networks for

_communication using the wireless network broadcast information stored in the memory.

5 49.  The wireless device of claim 47, wherein the wireless network broadcast
information comprises cellular network broadcast information associated with a plurality

of cellular networks.

50.  The wireless device of claim 47, wherein the generic container message
10 includes a data field for identifying a technology standard or standard “organization

associated with a first wireless network.

51. The wireless device of claim 47, wherein the one or more processors are

further operative to: 7
15’ monitor for broadcast information from the wireless local area network; and

receive a network interworking indicator which is regularly broadcasted.

_ 52.  The wireless device of claim 47, wherein the one or more processors are
further operative to: |
20 monitor far broadeast information from the wireless local area network; and
teceive a network interworking indicator which is indicative of whether the
wireless network broadcast information is available for receipt from the wireless local ~

area network.

25 53.  The wireless device of claim 47, wherein the one or more processors are
further operative to:
- monitor for broadcast information of the wireless local area network: -

receive a network interworking indicator which is regularty broadcasted;
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identifying that the network interworking indicator is indicative that the wireless
network broadcast information is available from the wireless local area network; and

wherein causing the probe request to be sent is based on identifying that the
network interworking indicator is indicative that lthe wireless network broadcast

5 information is available from the wireless local .area network.
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