| NTERWORKI NG OF NETWORKS W TH SI NGLE RADI O HANDOVER TECHNI CAL FI ELD

The present disclosure relates generally to the field of wireless

conmmuni cavoaos/farsd nore particularly to interworking ofPcmatsemnigs7asi ng
radi o systens having multi- networking capabilities across heterogeneous
net wor ks. BACKGROUND As wi rel ess comuni cati on becones increasingly
popul ar at of iNEswORKIRG ORMEBWORNSWITHIAIRGERRADIG HANDGEERNO! 0gi es and
applications may be available to neet the 10 denand for conputing and
conmmuni cations at anytime and/ or anywhere. For exanple, a variety of

wi rel ess conmmuni cati on network < eXx] to provide a wirel ess
environnent with nore conputi n?@ﬁﬁ}vﬁAﬁ?ﬂr@HRl cation capability, greater
mobi | ity, and/ orheey@pitUBdclFus 8aBkESscl A i Add PRHIrkeH! BRmuMcit®neS S
personal area networks (WPANs) nmay offer fast, short- 15 distance

connect Pvi tyd Worchpaiticylarly| tatippeyopkisgrafl nctypeke asg dhdia sydemsohavingemlir kspace or
a roomwthin a.ho c rea tworks (WLANs) may provide

br oader raﬁégt\goﬁﬁlgﬁg%}l%’gg%Qt%aﬁertlérggeﬁ(}m&lgn i’ kgi ngs, hones, schools, etc.
Wrel ess nmetropolitan area net wWBACKGRONND may cover a greater distance
than WLANs by connecting, for exanple, buildings to one_another over a

br oader geogr aph Wirglpss £Ompppistva deghpgs ingreaaingly DB IHH 10EiceRahaNgY 2y provi de
an even br : : r i ' ul ar
infrastr uc?ﬁ?gs’ %ﬁ‘ﬁ@ug elee%gg%h'gbség\t{%eﬁgb%é%mﬁ%ﬁ% %’ngﬁmﬁgﬁ?g% egtgljhrﬁ&runi cation
net wor K8 megmad fprampdiifef aad eommusieagioss atanytalm dnidfoy atyovhert donewaknpean essly
across two or nore of these networks would be useful. 25BRI EF DESCRI PTI ON
OF THE DRAV{I§ES Of Wirclesycomupiiication pEtyOEEs may o 8§ PREIGF nd eWtSISh i s

par ti cul ar kiRt 8O Mbreathpdtisd bifdr! donthAicaBe tadile, eRMe! wdbing, portion
of the specification. The invention, however, both as tGé organization and
met hod of epkravintn]ly s@géshmamitigt h obj ects, features, and advant ages

t hereof, may best be under st ood by, reference foll ow et ailed 30
oscr i pti on whal PRRAI THOERGo et ABAT T REdr o S ot B, SRE 60, o0
i | I ust ngt egisihdeedofictivigt Wakik S cRtiRdE OmalRBkee Wichhis SanEfiemhedipientsa Figure 2

illustrates a bl ock diagramof a station (STA) in accordance wth various
enbodi ment gom within a home. " Wireless local area networks (WLANS) may provide broader range

than WPANs within office buildings, homes, schools, etc. Wireless metropolitan area
networks (WMANSs) may cover a greater distance than WLANs by connecting, for
example, buildings to one another over a broader geographic area. Wireless wide area
20  networks (WWANS) may provide an even broader range as such networks are widely
deployed in cellular infrastructure. Although each of the above-mentioned wireless
communication networks may support different usages, an ability to interwork seamlessly

across two or more of these networks would be useful.

25 BRIEF DESCRIPTION OF THE DRAWINGS
The subject matter regarded as the invention is particularly pointed out and
distinctly claimed in the concluding portion of the specification. The invention, however,
both as to organization and method of operation, together with objects, features, and
advantages thereof, may best be understood by reference to the following detailed
30  description when read with the accompanying drawings in which:
Figure 1 illustrates wireless networks in accordance with some embodiments;
Figure 2 illustrates a block diagram of a station (STA) in accordance with various

embodiments;



Figure 3 is a block diagramof an architecture for the interworking of
networ ks in accordance with sone enbodi nents; Figure 4 is another
bl ock di ayoami/dobisstrati ng an i nterworki ng functi on el eremtuszor1aeszor dance
wi th sone enbodi nments; S5Figure 5 illustrates network entry using an

i nterworking function el enent in accordance with sone enbodi nents;

Figure 6 illustyiai€s ifa ﬁlbagaiggrarﬁ%mn RRRMEOMRY foMhb @R ok @rb&ohdgn cont ext
|

in accordance wi th sonme enbodi nents; Fi gure illustrates a

si ngl e r adhesotlard axidsoingemiidgmentsde i n accordance with sone 10 enbodi ments;

Figure 8 illustrates.a si,ngle radi o handover with pre-exi.stin ontext in
hedor dance wi ¢ IEBTE SEuRUACHER Borfn NRRERIE by MR R EPh eRH IR s a0
handover WwhdcBrdage &sth seantmhldirhdntsan i nt enmor ki ng function in accordance with
sone enbodi ments; and 15Figure 10 is a flowhart of a nethod for

i nt erwoPki ng ofFigie VoSt Bebwerk il elsiet ¥ Smwmokipgolinehont dement in | ¢ wj| |
be appr eci gécgl%alﬁ(%%*fsgﬁle §Iht‘§8§i|ir}1&1itsty and clarity of illustration, elenents
In the

illustrate i'gures have not necessarily been drawn to scale. For
exanpl e, the dikignsioiltis@dtess ongnghf rddive heddenenish maypbexiexagoatat éd rel ative
to other elements for 20clarjty. Further, where considered appropriate,

ref erence Pﬁ?ﬁ’@?%eé“‘g‘é(}‘@e%wlmﬁlﬁéat ed anong the figures to indicate

correspondi ng F?E‘“ig%@@'il‘ﬂg%lés SLEIE MdRy hablol&Y hEe HCH] RI&@MC? with som@ t he

foll ow ng detail description; numerous specific details for providing

i nt er wdO ki mgbalimentt wor ks usi ng single radi o handover are set forth to

provide a thor Oﬁgur}e 8 illustrates a single radio handover with pre-existing context in accordance
with some embodiments;

Figure 9 illustrates a single radio handover with access control in an interworking
function in accordance with some embodiments; and

15 Figure 10 is a flowchart of a method for interworking of networks in accordance
with some embodiments.

It will be appreciated that for simplicity and clarity of illustration, elements
illustrated in the figures have not necessarily been drawn to scale. For example, the
dimensions of some of the elements may be exaggerated relative to other elements for

20  clarity. Further, where considered appropriate, reference numerals have been repeated
among the figures to indicate corresponding or analogous elements.
DETAILED DESCRIPTION

In the following detailed description, numerous specific details for providing

interworking of networks using single radio handover are set forth to provide a thorough

25  understanding of the invention. However, it will be understood by those skilled in the art
that the present invention may be practiced without these specific details. In other
instances, well-known methods, procedures, components and circuits have not been
described in detail so as not to obscure the present invention.

It would be an advance in the art to provide a system and methods for the

30  interworking of networks using a multi-radio system or a system having a single radio that
lacks a capability to operate on two separate networks at or nearly at the same time over a
shared radio. The interworking of networks in this manner may allow for the use of single

credentials for authentication, roaming, integrated billing, and optimized handover for
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25 understandi ng of the invention. However, it wll be understood by those
skilled in the art that the present invention nay be practiced wthout

t hese spewOf2oti/wetsai | s. I n ot her instances, well-known metrhisde,/ops7etedur es,
conponents and circuits have not been described in detail so as not to
obscure the present invention. It would be an advance in the art to provide
a system apdfRtNass ﬁl@(for%n@estat%ﬁs (it Wb B@Apfad%ké’@&'é&lélﬂﬂg afld

mul ti-radio systemor a systemhaving a single radio that |acks a

capabi | i t ysubscrippe¥Tise on two separate networks at or nearly at the sarre
time over a shared radio..The i ork| of net. S.n t nner

ol ow o the (8 Catrnty. doird Epkl A & eSS IR nBi' BalTBh

i nt egr at edydiltb iab@ss @RetopPhbtVokeshchandovedwies I@ero@Y&ilRﬁﬁorSM(éﬁ’bv&%

pl at f or ns, statl ons )((STA nobi | e STAs, advanced npbil e STAs, and

subscri Ber AgEas(WIMAX) netwprkapmgpingle rdipihandoveret ghk cabedimse, heW'ie| ess

Fidelity ( P’Féff h as a
Wor | dwi de W‘f&é%(dggtr“y%@ﬁ WF?? cg%t&/g{}(gg W&A@ss 2 S\JW&% l%)lr%lli&um ng
si ngl e radimanhaolslieveices, |d’11teﬁ‘ﬂﬂ‘lSSS ent eckidertl ,entibmméhti et woitk unle@c¥.AN and

the WMAX network is a WMN. WFi is widely avail able Iﬂ many public
pl aces, enP@vrﬁr Waligmayapey cpyes | VaR/nIATSs 12reah Vi ?reﬁr%é@MéX ifxdere @af. Tte%hnﬁh’gl’censed

hature, Eécf@ﬁ@r}’ f&OEov%f?lYge'Iarg/eef;&‘[dcl)ofi‘re%%r&}{n{’eﬁ WAGH BRRAK ok | ul ar

t echnol ogy designed for ctovering | arge outdoor énvironne ut, WNMAX may
not pr Qi dedeﬂ;@atad@qmg¢ @ indaoe eageninents. nélcmmbmlamrr arome ot moreAWMﬁﬂsiandit i on of

WLA X t |1 id
b1 qut t ous RidBie SHARaesRC gt eviaany B hbaiionarih e ool OV €€ 2

i nt er wor ki agzekag& “%@teﬂ@%‘ﬁ@ﬁh@thdd@%r Hlft&%b&ﬂlgabét&v@éﬂshét\lv&l@s fﬂ{a@rﬁr&ﬂﬁ petwork to
another in a transparent manner w thout meani ngful or noticeable

i nt er rupt i ensttion grows ene set\a@tﬂqtvem@tb@sm@ntr@spamsma@m wihahtdmerainggefoul . 15 Now
turning to_the flg%é gure l.illustrates. a W|r hess om‘rum cation

syst em 100" AL i°8t PRV LB sstotatsenel SrIThe™ i ent i on. The

wirel ess commumigatirfifg Syt ERu) Figiy 1 ilnsdicies WREesd lcoMBiRicMoh 81 R&s
net wor ks, :Izjen.eral I% shown as 110, 120, and 130. In particular, the wireless

comuni cat T@hnggeordspeerot sogy cbedimges af thf Hueion. RRCREIese SOTHBEHGHIRD ( \WVAN)
110, a wir r.el er sonal
area net m%%m%@’ﬁ%ﬁ&%fl?ﬁgﬁ%%@egur € %&%ég?ng{agy Wéleag:v{n??y%gg@net wor ks,
the wirel es¥. clmmmulalatheomr@s;st@mﬁﬁ@t1mayystemcﬂmd3yaddudelmmdles@nmzﬁeemer

Wi rel ess conmuni cat | t wor ks, For rrpl e, SS CO ni cation
system 1ooarﬁa§}etivvﬁ§<| AN T8 WislesS vgerear @s@tﬁgﬁz@ﬁgﬁa}@@&nﬁﬁ RS (WPANs)
addi ti opal ,MLANSyrea WMk (@D 'tf\ﬁr?]rBMlﬁ?ougﬂ'?%ufEElt éfb%ﬁ% tﬁﬂé@'wﬁ@f@?sr@vkb?ksdesc” bed

herein are not Iimted |n 25t hi s regar he wireless communi cation
syst em 100thal goelessctamhesianen oystamri§0 smay |1mhsle(8fﬂ®osal| orc favdt ngirgldsat f or s,

O T AR oEt 5T s TR L RSP TeE i = = o

plurality gfcrve gt @F mdre twWRIKS ptSinaD aRa Rletiorlsi twpAKs)! aglii@shal WIQANS
single-radio stations 140 that may |ack 30 the capablllty to operate t wo

di fferent NMAMADS aad/opW Myt | Rhetmpghodsiand apparatusdeprsidved hascisTR noslirgigndfin gur ed
W th a2§| ”ﬁl'lsergéﬂi(g' o frequency (RF) nodul e or conmuni cati ons device. For
exanpl €, 135 and 140 nmay include wireless electronic devices such

as a desktop corfpeutiefess @ninapicaforcyRpmti o als@inbiang hed 6 et (ST abl et
computer, ?ncl(fﬁllnlg upllaé‘:trorrgse lc?lgnhcso ns%bscr?;ber stations, mobile stations, and advanced mobile
stations generally shown as multi-radio stations 135 capable of accessing a plurality of
wireless networks using a plurality of radios, and single-radio stations 140 that may lack
30  the capability to operate two different radios at or nearly the same time since the STA is
configured with a single radio frequency (RF) module or communications device. For
example, the STAs 135 and 140 may include wireless electronic devices such as a desktop
computer, a laptop computer, a handheld computer, a tablet computer, a cellular telephone,
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a smartphone, a pager, an audio and/or video player (e.g., an MP3 pl ayer or
a DVD player), a gam ng device, a video canera, a digital canera, a

navi gat i omodeuiweisde. g., a GPS device), a wrel ess peri phenskoii®23y27 a
printer, a scanner, a headset, a keyboard, a nouse, etc.), a nedical device
(e.g., a heart rate nonitor, a blood pressure nonitor, etc.), 5 and/or

ot her suit ahh@rpoxeth pReF taﬁbiuﬁw eﬁﬁﬂ/om%b PlSbeGly o MP@‘%‘Ydy@ﬁ& a Aihough
Figure 1 depicts seven SIAs, the wirel ess commnication system 100 may

i ncl ude m)pgyeus} al gagneSkagEe, 12851dem@ann.ema digital canfie aSMgati@slesicd (4802 may use a

[ f dul h d ,
i ect” seqonct Boud deBroPuRER 4R ARaet SaE ERA T8SEhLE" (o9

frequency hoppi ag) codelidl &év&je(?{@%nwmdrtma@ A6 8 b(dottHpfeRIvRY honitolr,Meec. i Vi si on
nultlplexmg (T m)dulatlon di vision nmultipl exing (FDV

requenc,

nodul at P onandsrt gl grigables @dué%@i? dPR/In§b§nel?ﬁm0t“F;ﬂeélﬁ¢SngAE gviigssdll at i on,

or t hogonal V, E;R: C ( ). I L er

nodul at i ond% %%&gggg%rth %@F@Sl a ﬁat?o% gﬁﬁnét]i@gn et {rilﬁl%q%ﬂérse%? 144

conmmuni cat 8T &35wind @4@ss Iinks 15l n an enbodi nent, the STAs 135 and 140
may use direct seguenc ead spectrum (DSSS) erduI ation and/or frequency
hoppi ng spread 5§ %g ?ﬁ efmhé@)mwam sarePimpdisfondtseintauewehgsaresdo (e. g.
the 802. 11gfamd %&ﬁlaﬁé@%%ar(ﬁl%ctdfé YEhOPESLeBHvitibE nhMEhd AL (B6.dRhag) (i cal and
El ectroni c 'Engl neers vari ations an vol ut i ons of these

st andafds) and@r fr@puarrcpllwppmge:ow' As/id@5 mahiglel d@esya HeGMAN), geteedigiiomi t h ot her

STAs 135 d. 140. AN 120 t 1 | i nk
The AP 125mHp s e JRRE: Mibiy B0 rEei BUESE SulSinp i) figfufont =S 11 e
Al ternati V@llt%goﬁam(?re&\ﬁ’en#&v@i@ﬂ rﬁlhﬁ)lé;@dgt @Fﬂmm@ﬁﬂd‘d@he&ﬂl@g&ﬂl frbfuen@- si ngl e

device (e.g., a wireless router As (e.g. multi-radio station

135 and a éivmgnlnemmhmleoa@ﬁsat (QﬁDMAD)mnlay:am@e mnzimlm (DED ard@ulogiter on t o

transmt |ar ntso |ta data. b I|t ing a 25 radio frequency
signal int 8“1%@%“"@#13“05%%% qug 50 SYRL} @t %Wé‘ﬁlessﬁf urn, are transnitted

si mul t ageousl y Iat andehb&liae, ﬂlemnc;sﬂeand 180 medyt iR udifee: sdgnencSTspgad 35 and
140 may use OFDMVA nodul ation to |rrpl enent the WAMN 110. For exa Ie t he
STAs nmay opfaEte (O9Satceedlter adion freaergy2hoppingaprread specpmng:

devel oped fi K I oadband
W rel ess ag%glgg%E éé\%?ﬁga&mﬂr%k\gggl\].l%?g% hﬁlggt)fl ﬁmﬁ%‘ﬁ' tgﬁdgg@%éée%p%bl i shed
2004) to cbymhmi[msame uwf Elctaicdlamd BltatononE@incad v@bieidadas evas itahk (and 105, via
wireless link(s sonme. of t e | es are descri bed
above wit heYOélgﬁg%Pf @Bseﬁéanﬁ'%reﬁ | gjﬁr %W&a?@%gg édé‘ggﬁy ERBMUPIRHC net hods
and appgr ati oSSt ASEd BT & A & WLAN 1293dhi ch@slé’@bl'nf:ﬁglﬁa el 8RB M.

speci fications and/ or standards devel oped by ot her special 1 nterest groups
and/ or st ailbaAd ldé\nelb/dprmm'atlwhg@mp]zdwo mnmte(reéncg shoWMr Alemstivelyddici Ay (W Fi)
Al li ance, | nt er.oper abi wave cess W MAX) Forum

| nfrared nganﬂé%cﬂwtﬁrtrfl%'rpe ]i‘thfﬂfcli i Stl liigﬁ etg ﬁnw ?Sf FEShi p Proj ect
(3GPP), etc.). TR SIA®(c.g. multi-radio station 135 and a single-radio station 140) may use

OFDM or OFDMA modulation to transmit large amounts of digital data by splitting a
25 radio frequency signal into multiple small sub-signals, which in turn, are transmitted
simultaneously at different frequencies. In particular, the STAs 135 and 140 may use
OFDMA modulation to implement the WWAN 110. For example, the STAs may operate
in accordance with the 802.16 family of standards developed by IEEE to provide for fixed,
portable, and/or mobile broadband wireless access (BWA) networks (e.g., the IEEE std.
30  802.16, published 2004) to communicate with a base station or advanced base station 1035,

via wireless link(s).
Although some of the above examples are described above with respect to
particular standards developed by IEEE, the methods and apparatus disclosed herein are
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5 enbodi nents, access point 125 and/or base station 105 may conmunicate in
accordance with specific comunication standards, such as the Institute of
El ectri cavoand/fbmet r oni cs Engi neers (| EEE) standards i rciraseog/otEEE

802. 11(a), 802.11(b), 802.11(g), 802.11(h) and/or 802.11(n) standards

and/ or proposed specifications for W.ANs, although the scope of the

I nvention {gdifo MId RAmhRy §ikiSicRAL 8k ordRandfhay dBRYoped B9 JaRr %{a@c’%}a@m eto

hpplit
transmt 10 andt;dor recei vé communi cations in accordance Wi th other
t echni ques indateht gtoaprorad s standardsdsvelopmdnd digamirrtions @ec ¥isclgroiFrlelityZ%ikind/ or base

station 105, mm nj te in_.accordance with t . 02.16-2004, the
PERE 802, 18V ERe TRTER Plefe- GuBRIRE RABEFa Aes WribRR B0 SRR ons arc
evol ut i onsDhlessdatiodl(frbaygiitdn@ensane Painctship Proa&nBGRP), k&.)Nah sbingi ted in

this respect as they nay al so be suitable to transmt and/or receive
15conmruni c 8bestEentsy e aroHt A 3 Al arbags tieion L8 HigY GoIEBBEIC 8Y 1AYEIES .

é
For nore i r j 1 t FE 16
st andar ds, %ﬁgﬁtﬂcgg \éﬂru E{E%[Q%I%Z%E@r@f glhchgrggise% o}ﬁ%)ﬁj;%lr%%g{b?%%ﬁg% ﬁ%ﬁ ogy --
Tel ecommuniagihdean@ERRdstdndfuds imlidg EXENRAJe(ah ed0R &fh), 0211 &fs '302. 1Ldgal Ar ea
Net wor ks - Specific Requirenents - "Wrel ess L '#PNEdi um Access

Part 11
Control ( MESOrERG! BRyLancads t@{ﬁép@mp%%wgﬁqr BC-B8p2lhpreh f9eewpe and
Met ropol i t ?Pth@‘riﬁ’@enﬁ@lt QoK Birmite SR s 1 eaeaguthé)ﬁ{ﬂ?)taﬁo be RiitdblelB tranéthit
Interface for Fixed Broadband Wrel ess Access stens,” May 2005 and
r el at ed0 anemidrenatesvevenmsnumivstions in accoTdracd/NWAN otlb® terhuiqvtk ANd k20dardsy live

tivel t | i i vat t wor k145, h th
Phternet - YomorBERE et Rope g° anfabPrE withcHBaaS SPumEBABhat net wor k
(PSTN)), aadcofdhccari@rtRatnerdo2. 164004, e fadpl g)zm%teo\p%dﬂ,th@m@mlgozsmﬁq er

w rel ess network via connection to an Ethernet, a digital subscriber |ine
(DSL), a t ethisdonisludingevariations and evblugents! therecdradthowghahgsoppa ol tesigvandinmect i on,

ubi i c o B armehde e SR 2B B B b SRR G0 e e

oper at Hgel YortauidaBonstif adchRlaf@ibtRuRbAGques andQphixa@l € network 145 via the
base station 105. The STAs 135 and 140 may operate in accordance with

ot her wirel ess ksmetmintanition yithgewes ltethe SEEHBolrltang HEEHEN 0 stpdardsy

articul ar F i i I anal og,
gl tal - aRaParae, i TEHESRaAAN O AaLO0 REDLRGE - 1HRboRTuRaRGE A 20°! o
G obal Sysimdomfation Muhardge bEortrusyseatst ohsca( SENctverknopegyic Réudemamnsd Code

Di vision Miultiple Acces ) technal ogy, er Packet 10 Services
( GPRS) tecﬁﬁaﬁ&dy,ﬁﬁiwﬁé@vﬁ@g@y &?@FSE&W%Q@ a{@%&:@jwfﬁ@ﬁﬁ@ﬂ%ﬁy Long
Ter m Eygl uidmed 4508)11: 1990V gh SRtk dRhiah & rdalEEHILIGERE RENFremEYSL Phf (UMTS)

t echnol ogy, standards based on these technol ogi es, variations and

evol ut i ons laf“AiHesdacstfankiacdBroadhant] Biirclesshieces Hystars, @ May 260%ad relataaruni cat i on
st andar ds. Tpe Wi rel ess comruni cati on system 100 may further include
ot her WPANCTRRARIISAANRYS: and/ or WWAN devi ces (not shown) such as networ k

interface devi cag VaWANEI ROSVERAS 10@m8y be HRINPEIK couple@id A6emBA sldli¢ NI Cs) ) |
access points (APs), redistribution 10 points, end points, gateways,

bri dges, habsrivagt eetwark 1irpnchrasrihe Htesedt| astckpphang|nepytosin & Syblerswichedt el 1 i t e
systempsa perRonalk, CATPAIGRL 0N SYSLAMA ROy o Bud0svay ad) g xstem @
one-way paget system t Wo: Way pager system’ a personal’ conputer (PC)
system a patignadtwoklit Aa avshdti@anto aPDAherfd Sk efiyitadl spRESAdine C@HOYL & N
accessory (PCA) system and/or any other suitable communication system

Al t hough ¢ aphéng l@ﬁ,ma@gl Gehlpeanggis gny wireless connection, etc. In one example, the

WLAN 120 may be operatively coupled to a common public or private network 145 via

the AP 125 and the WWAN 110 may be operatively coupled to the common public or

30  private network 145 via the base station 105.
The STAs 135 and 140 may operate in accordance with other wireless
communication protocols to support the WWAN 110. In particular, these wireless

communication protocols may be based on analog, digital, and/or dual-mode
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15descri bed above, the scope of coverage of this disclosure is not limted
t hereto. Figure 2 illustrates a bl ock diagram of the single radio
station MO0 2n/@meser dance with vari ous enbodi nents of treTiuse@nezn? The
single radio station 140 may include one or nore host processors or central
processing unit(s) (CPUs) 202 (which may be collectively referred to herein

as " procesg@ffurdéidon HstcPleEhndRBRE &lchY%s GWHRESR&A fof BLoblle 20meRMRhRMs t 0 an
i nt erconnection network or bus 204. The processors 202 nay be any type of

processor &) eshmlogen®idebandurqsle daivision dMwtple AceeshefWiolP M Aprtesbaglegyr (whi ch
dat i t ed t t te. . (i | udi
etubed | nOETdehea Rapo Bt S PR el daan B B o e b iiL: T et on

set conput GID((H? t&BhdlogVDHROVE, Evbhﬁo@gq@,sglﬁwsﬂ%bnavel&@mmuaicaﬁdﬂg| e or
mul tiple core design. The processors 202 with a 25 multiple core design

may i ntegr Syeeni(pESenechngloss windpidpdaidorn dhspedechpolegies. sariionnaadr at ed
circui t (I ol‘gioﬁs o RO starlddfls %%F&ﬁe‘?%&taﬁf&%ﬁ}’é}e&@c %Fﬁﬁﬁkc‘ﬁﬁai fufigie design may
nte f rFircal . nul Ip The

be i npl ene as symmetrical or asynmne rocessors.
processor 202 rfEy¢ vireleds deonamaicationmeyseent O agay? Bidthemivichlde nayer bW PAN, vat e

and/ or shared in_various enbodi nents. Generally, a cache 203 stores data
corr espondwNas‘WAé%c?Pﬁ/@r WMAHé‘FYa}C%St(B‘PtéBO‘@F)s*é%@rI@“W{? &swg'e% &V Sarlier. To

reduce ne : t . i j: future
rrmp@fg@ge;ai g,l. ALRACHK 1&&5@%%&%@% L8 difls BARSRGERE: 3 RBon

i
use may be nm cessing a cac copy ratﬁer th%ﬁqréfetchlng or
reconpdfi ngoinhtseend pbigisngrtevaias, driddFhchubg etretodMplemayt dxelldmytelepipee gfsteoache, such

| | 1 (L1).. h | 2 (L2) . he, 3 (L-3), 1. d- | |
Cacne oot SRR ASn, ouSiEl cfubaidub i Bosh e bt Bk Rt ooy
i ncl udi ng bﬁbs‘wwgég'ep@%%en{, fbaﬁvolﬁa}zuﬁaigkli REmDY RASNArcoBier arPeaeat s of the
C

mul ti-corn platform 200. hi pset 206 may additional’ly be coupled to
t he i nt er coersrael dadh apstano (RO steMhe pstiowd sbmpaBgraggesiate (RAe) systetwror y

| hub 08. .T. MCH 208. 5 i d ] | | 210
Coot oL ol oBEP ikl ML ATty | ARBYSE cBuTRIBMpIS AN Sigh o

includinfg geauRdaBseOthe tddpd sfueTdraRSf thikatiscik@re @XRElihRe thytetbhe processor 202,
or any other device _in communication with conponents of the single radio
station 140. | rFigye 2dlustraans lople Alrgramt ¢ dhoydnedy (pdipistatign J4Q Heicaerdanéte or nore

vol atile s %3“9 i S1C C M,
dynam ¢ RA&?%%%%W??m’ 15%%% r%%@ﬁ%“%ﬁA@F%@E&%%??Q%@QE?@ﬁﬁﬁﬁﬁggﬁﬁ&gé etc.
Nonvol ati | er mem®hystnEryceadoso obeenttal Ipracedinguatit(gs(CRUsprd2 diveikh meldibt i ona

on network 204, sucﬁgg mul tiple

devi ces may ﬁ%.cru led . to the in;erconns&%j |
processor sCARENGH HHATES Jt BEYST e RIASENYF 75, OF more eoreRlMEBPSHE /Y ) f ur t her
i ncludgpa graRRkEs hfdiBhicdts Rt GURL 064 [hePralb SRk 292 RdPhe Sy Qype ol @

graphi cs accelerator. In various enbodi nents, the display device 216, 15
whi ch, for pexanglsechnaya ganellplep@ae proatss@amattwdikspbeaysoo (wlaclcmehpaeess ay t ube,

may be coupled to the graphics interface 214 through, . for. exanple, a signal
converter PraconPunfaedPs g fares 35 abehpatitnt stouss nfHEEMFor o™l b a
storage deyimfutes URISCRProvdsSi @r IBIBYINK iBEtruSH G BIBORRIRF JCTEOH OMBk@Pérathe ST gnal s
that are interpreted and dlsplayedngé t he display. The display signals

produced byroc¢seorsip@hmay haevd siagle e mugiplopenss deskanoutite nregepsotis202owitly d

20devi 58 BENATSCRE Mk WG RLEHRT MNP RURF SUELH! Kol 30! A St the

integrated circuit (IC) die. Also, the processors 202 with a multiple core design may be
implemented as symmetrical or asymmetrical multiprocessors.

The processor 202 may include one or more caches 203, which may be private

and/or shared in various embodiments. Generally, a cache 203 stores data corresponding

30  to original data stored elsewhere or computed earlier. To reduce memory access latency,

once data is stored in a cache 203, future use may be made by accessing a cached copy

rather than refetching or recomputing the original data. The cache 203 may be any type of

cache, such a level 1 (L1) cache, a level 2 (L2) cache, a level 3 (L-3), a mid-level cache, a
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As shown in Figure 2, a hub interface 218 may couple the MCH 208 to an

i nput/output control hub (I1CH 220. The ICH 220 may provide an interface to
i nput / outwot2o(1/1b@)89devi ces coupled to the single radi o grcattiseni1h2r27 The | CH
220 may be coupled to a bus 222 through a peripheral bridge or host
controller 224, such as a 25 peripheral conmponent interconnect (PCl)

bridge, a ygi Dé%l%ﬁéhes(ELC |etcb%t§st6ﬂe'%@ctr§1ﬁé‘ﬁﬂt9l(é§r 1nchEiﬁ>1 it thal il er 224
may provide a data path between the processor 5 peri pheral devices.

Q her t ypestilized by pisl a giogscompyndnts oﬁthelmlxitedomplaﬁoj'm?rGQI t| pl e buses may be

led to th t hr d
ggﬁfr gl I e?s eo‘% CEB?%{%%P% ma?'ﬁlgé@g;g lﬁfﬁ R’é@u‘p@rﬁgu ?nﬁe‘i r| %%%{g?sal Seri al
Bus Speci f Teathigt 20Rembp idhidd a InenRePemide hu? MCEP 200 98he BT 008 kiay ver sal

Seri al Bus Sﬁém fication, Revision 2.0, April 27, 2000 (including
subsequent INSHENAMSAOY qontrelie Ak thptdygaplsd o 2 Mpmem RALi Vg lyem@rﬁél%m@y 222 may

conpri se other;.t.ypes; ot her
peri pheral étg%gﬁ%l fgg t gﬁ(ﬂﬂg% %ﬂgé}fggﬂﬁ%@& ﬁoﬁ{:ﬁhag?e &l}éﬁft@a %B&Q 2I’nent S,

i nt egrat ed oda[nly\oﬁleEH@weﬁlofﬂnﬁﬁuIﬁdaﬁlﬁ) wibhi camphénts/of thaouinuld @dioswdbe ol i er f ace
(SCSI) hard dri ve USB port(s) a key. board a mouse, parallel port(s),
seri al porf”(rg)}ls efnl jppenty g memope 253 maai.la@ lpdgy Ong,erompresyRit: florage ¢f  di gi t al
video inte ) y C o device
226, one oEn ?rlg eg(?\(})é{e%tsp%}gaﬁgan:sﬁgﬁl Hgs%%ﬁ;%%dt?g (lc}lgg/[) g%\l[}gé(js%A %g@@gﬁ}d a
communil@at syowhrdeamis ORANS (SDRvMg hstatio R { SRSV e ato.o ometetie megorp erap alset wor k

interf (NI t d, . Oh devi b led to th
bus 225, apeiibdinchast bRt ERLlL A PReSLHRARARLGE AHCRLRIES 230 nay
be coupl edpét@ofkr@s Nkt & Qi M@ée‘séb%sanﬁﬂ@pﬁdhlﬁﬁ@ e mBm@Gdi tion, the

processor 202 and the MCH 208 may be conbined to forma single chip.
10Addi ti onal | y Th‘éH‘éCﬁl 209 Inesyrfaidhes insivde |acg11aph1¢s) ln’miﬂ% At cdieled &0 adispley and/ or

nonvol ati | or _stora For exa 0 i ncl ude
ooeor Sror SRR P adSeple] ERIRSmPSReRet B RE IR R
(PROM 15er %ﬁmfﬁr&a%'le(nﬁ?'ﬂ@ﬂde aella hélld%@lab/)érEPﬁQHb(r@EﬂMyb@coﬁiplé& drl ve or
solid state drive %f@c % di sk, .a conpact di sk ROM ( CD

éﬂ@

a digital tpeﬂléﬁqph@s }hrowgha@ﬁ exwlwgvl C@Vﬁﬁgﬁh&tdraaﬁ@t%m d:?glp
or other ty igffa rgéresréﬁtgtgcﬂﬁl @ftdn ﬁlag@%}eﬁ% LeRHaR! (ﬁ*ﬁgg{l& a%ad? enf?cfr{/%l‘or' ng

el ectronic data I nstPuctions. I ncl ude
one or m)reys@:in éreork atd dmplmgqgmalsvthzitlamateqmémﬂanﬂelnmhyedajy th@élspiﬁy e syst em
(0/S) 232, Ilca ion 23@ EVI ce drjver buf;{?rs 238, function driver
240, and! of HRbEEES! DUy 2HS dispray Jpuifis 2 o PR1AP gL ST Evtohe. 20

menory 2812 4 0@t B& o WRRP Gk rh k@bl BRI sﬁﬁe?ﬁn%t &Sy bY e A%BlaR e RNl 6 Of nMemory

managenent operations. The processor(s execut es various commands and
processes one oks spma pakket 2, 24Bubnintanfacm 1% maywoeple drepMGE g0t ¢év b es

coupled to.a WLAN 120 0. dn L.ous enbodi ment s cket may
e sequellul B At i HCE) b s THRdK D 200 s PERE ey BEeEAtoded by
one or nor gl gul (Iﬂ@'deﬁc&r@hﬁled fo%ﬁ@@ih%l’é@ﬂho hiohr1a0 ahe @90 A HSENdEr to
at | east one receiver (e.g., over a network such as the network 102). For

exanpl e, eé@legaekebu stgh 2 peridiene] bridee miedst gentrollerf 2imandhoss ehat rmy
be ut ' Zegeri ﬂer%llo&th{pggen?%iérg npgct ?IgceIZ%ﬁ&;g%a n1tv<g$al Bgf?all(gust ({l‘ﬁ?igt) %gﬁ{}%ﬁlgﬁe the

cont|nU|ty C ress I On addaress,
packet typetc. Bh€conkralldd maﬁlkyepromaya ahts path Byt c@ t@@mb@@@rlzd)wﬁndlpaﬁlbm@es the raw

data or content the packet is transferring between 30various stations.
devices. Other types of topologies may be utilized. Also, multiple buses may be coupled
to the ICH 220, for example, through multiple bridges or controllers. For example, the bus
222 may comply with the Universal Serial Bus Specification, Revision 1.1, September 23,

30 1998, and/or Universal Serial Bus Specification, Revision 2.0, April 27, 2000 (including
subsequent amendments to either revision). Alternatively, the bus 222 may comprise
other types and configurations of bus systems. Moreover, other peripherals coupled to the
ICH 220 may include, in various embodiments, integrated drive electronics (IDE) or small
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In various enbodi nents, the application 234 may utilize the 0/S 232 to
comuni cate with various conponents of the single radio station 140, e.g.,
t hrough twe 2daviogsodri ver 236 and/ or function driver 24@CTRseoiex237pt e, the
device driver 236 and function driver 240 may be used for different
categories, e.g., device driver 236 nmay manage generic device cl ass

at tri but es ki a3 §teh NigteFhiRRCEISCSN QﬁﬁYﬁﬁ%@ﬂ@ﬁﬂﬁﬁmﬂﬁﬁ%gﬁwgﬁXdC@nﬁﬂﬁﬁ'f'C
attributes (such as USB specific commands). |n various embodi ments, the
devi ce dri p@allemarttﬁh;ﬁemllp@ﬁ@ﬂ eflapne disk driye@®), gk peiputsuppast @ padgied dat a.
5As illustr ted t he conmuni cation device 230 includes a first
net wor k prBtgbgeﬂgng §6:and a second network protocol |ayer 252 for

i npl enenting t MEhey 3212C@ky SORIPIE foHni 2Qdlio ldayes 226001 ehodd BtakiRE B I6Bd Net wor k
packets to and fromthe base station 105, the access point 125, and/or

ot her STAsstple disk diye(t) 28awids eompmynsationsvies d3&iwuthen vapeus cabadimehis 140) . The
t. 10
commin o2t KR SIS SRMARRUTKIASACEL o D5k D Bk LRk PEVREIBRESSS 16,

and/ or recéic\ms d2a. aAlsé\ﬂ(Zhrlbu@ﬂﬁthﬂoyentst fveh aothneomaabicativndievice 23@ 8@y bay i ncl ude
a controller whi ch y include | ogic, such as a progranab processor
for exanpl é?upf ed %&tefl\éﬁgwggﬂﬁﬂﬂﬁtoe%tmbﬂ@lln&@% beadgdion, tE‘tjPTBEf‘é?Oétzp%h%J %? n vari ous

enbodi ment gicrf AR FR Ve cBnbkd 8T BYndECiRp. MAC (medi a access conttol)
conponent. The co ni cation device 230 may 15 further include a nenory
256, sd@h as aniddityopellyofthevsaight fallie statiopdd®inay inckidewotatily agd&omgnonveladé udi ng one
or nore cacheg and/ or ther nennmyléﬁfes dISCUSﬁﬁd W t h referﬁﬂce to
menory 212 MINL P T F.S”%’ée NI A4t BRRAY S8 TRES e WO S VS ngl e

structure mo@ﬁlgateramon@f mémtrpl(ab%s bfdgﬁama% ROM {HRONTE CRREHIOPRANMI/ OF
transm ssi on of signa I n various enbodi nents, the communi cation devi ce

230 may i nGIRREBM R elfeqttrlml\}arEé’ROM (MR a desk idgee Qf@ghd gats dove(efg, 2a%ar e (or

sof tware) that be ut|I| nt,. of, var o) per f or med
by conponent®?of™t He® %m%i%h@46§g§%§2q§§§“MTﬁgwd 055 gﬁgéb ah260 may

be any15ypechibrydaShaghageptiaviicie o wakr @qae.aoﬂﬁ»@wvlatﬂatmdcmn@t@m@enﬁﬁyl ce. For
exanpl e, the storage deV|ce 260 ]»$ i ncl ude one or nore of the foll ow ng:
J

ROM  PROV CZppiRonf stEmprioriron daka igelpdieg inftrushesy- di sk, CD-ROM DVD, flash 25
menory, a magnefy- }Illogfabl?blﬁ%ﬂ r&[udgt&ﬁr of YRGS cﬁf thd 0 gg\lvﬁé tn V?I‘lOélIS ng

machi ne-r eadabl e |a capa storing electronic datay 1nc
|nstruct|oambmhmmusamnpmaﬁg@yﬁmmﬁbﬁﬁﬁﬁmamﬁmmmn§3222vmayn@mam?maﬁaa USB bus.

| sochr onou de .is one e four data _flo USB devices (the
ot hers bei tl%tlﬂvet% OeF“i‘ tProfAcs! gtquf‘d g@gﬁ%ﬁa Q! datgtorpd 1 @Mm y

used f op sweﬁlag; B Mt b@%@t@e@l%@ IY PERJ SHAD Fise SVASdF‘-Qt OF AYglirp sources.
I n isochronous "node, a device can reserve bandw dth on the bus naking

i sochr onousanagdeeid @pératainb.e Thaprosedot(s riddicaccatep bireas cmmaandSamg[brecesmh 0 STAs

140 b t t 1 WAN 110
and . VEANCESD HEY PG AR R ot Rk ARG DD WS adt

si mul t aneoWsSyWANTN (B GAThrBudTBKIdiikin®! Walieh thad b WeRHuch&d Mpdiﬂésor%cfrél cul t
since network entry could take a relatively |ong period of tinme resulting

ininterr up»tml@ts anfl/og wglyds dleat maytbh@nQOd@cbbmnesémW@@lectﬂcal signafs teseitedi s a
b l ock % ag 'frﬁ%[' a? ea& ﬁé/ ?e%%?tg A leztsf'gne reee e ;ggftoggr 0156 c?rkmé’hlga? tﬂer}legvo(ﬂ? rdance

wi th sone e radio 1 0n i Shes access to

the 5 V\LAN1020Ft)Nx@mglla @bh partkarmrﬂamghe%d@eﬁes ieQided infoAR)tioh 2t ey B a first
service set identifier (S SID) 306, In an alternate enbadinent, the
i nt er wor ki H@ZAPINIPRHngand/op BPpGSERS o the Backitmay £0RQEs hoFaRfinyilygoukeinar at es

Firat s b b e drs PUEEAE M B RRR o R gl A HRaf IR0 01 140
connunlcath&mw:@hkh&ﬂmlnmhﬁmnmkhmgdﬁPoB&@n@wﬂm1usbm1§naﬁkanURngnthe first
30  various stations.
In various embodiments, the application 234 may utilize the O/S 232 to
communicate with various components of the single radio station 140, ¢.g., through the

device driver 236 and/or function driver 240. For example, the device driver 236 and
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10 SSID 306 wherein the SSID is mapped into a separate virtual |ocal area
network (VLAN). Devices, such as the single radio station 140 that are
provi si orwa 2bo/ioptser wor kK bet ween net wor ks can search f orcaruseorti@eswr ki ng
SSIDin the WLAN 120. The interworking AP 310 may communicate with a
plurality of STAs including single radio stations 140 with or w thout

networ k i nt@eRinkirn@r 0Py Ibctdses foeri'ﬂ'féraﬁ,rcate%(ﬂ%_s,i b eaMRIkdrRgr A% Ry al so 15
comuni cate with one or nbre other STAs including rmulti-radio STA 135 using

a second SSkmgBQEneric device Diags erdbutdiawhereas the dwicdirodakr 240 i mayememsek bet ween
a first network such . as th A 20 d a secqnd networ uch t he WWAN
110 oy ool oSt e Bt S NP AR SRS, T PR R e

i nt er wor ki 0g/iRRi$&Q36 &y Wik@a@ ohé Sknb BiTfeasto atonglave Bitng 20 standard to
allow multiple bridged networks to transparent]y share comon physi cal

a
net wor k91 i nk. Chelllgtiepdan Sigpree?. thsspommppication derige 230 meludgs 2 frstmegiork 10

Bt nornet stiel S er YR Gpbl @ pub P e SRR IRpL AR BE U w5, 70,

separ at i onc@hmiirg@tib@laytrnd e eid @euvd mtvarkpackadtotanatibmahetnde aitiva 1651 ows a
sanme internet protocol (1P a%gre s allocatjon to various dev'%gds 25 such
as single MERCESSPART 1200 2aHer ofigTt Y Hhse(erladivy-BiRsstatinn 13p apdh singlsrpadio

i nt enor ki ng,fff 340 ThEREm Mﬁ%ﬁ%%@ﬂ&@ﬁ(}%ﬁ% fulhdr iftkRE a liRe@ nRRIWRIcKess

infrastructure 320 to provide access to I'ntern& and internet “protocol
servi cé8 3EDVATbeisvilS ohitictomsyewri® Packiecsdad ®dutfors PBE@ ttaosnat MdFr récpitver wor ki ng

function (WF) 5 elenent. The F 325 i.s a network ele | ocat ed
between t hEE, AT STk CHPETFRIOB JOGa T R DB SPUT TS EES to both
net wor ks, ¢ hin@gde IWiET sRBt WORKpREraihAble 180ca0  for Wiiilenad Wokdrf t he

W VL6i N 110.  The WF 325 functions as a data path and control path anchor

on behal f ofmmwi¢atpe dnodecksthtc@ToReragoish svaribes embngineentsadicocogT@let 264 or t he
mul ti radi oaSEA #‘i‘? Thde WF 32&'}r ils furtkrllg\; descrni1 bedt. t%le%oyv' rgference to
Figure 4. TPRCF3PEP AR} 8or SOREUReomPR iy FIsBBmUEIgLIelse &Y RS ever al

el ements ofur@eV¥AMcld theindl 266, REhaR 8¢ 69 Df TERN ¢ QoM Kegalaway (ASN- GN
335 through a first control |ine 326, an AAA 340 el enent through a second

control | i Heludmg ong gy merahepge(gador pwp) maneryttiies diusaeds witls referpigg t@2g

wherein solj i i ndi e i - Lndi e 5
control trlaﬂlfe &P@{ﬂgﬁgﬁq}& a@%E&o%@t Egé%&é%%ﬂ%@ﬁﬁ%ﬁ% 11%%@ @ﬁketﬂ nog glﬁ net/|P
Servi ces 3aiayalfemitiple stribtercVWdAl e Td@ptadnaad/oomgarmsasn atsipatls.el ement s such as
one or nore base stations 330 |inked tqQ the ASN- 335. In an

enbodi ment, a STAREHSHMPEIMGRSHF £TMEHFAHOR faiseory 010 Beludafiep¥iit e radi o

st at 0p 14Qofge6d 12266 1AG fink AEYSERORER rhd) 12 ilifckln RRhRAI oPUCH 25

various functions performed by components of the communication device 230. The
storage device 260 may be any type of a storage device such as a non-volatile storage
device. For example, the storage device 260 may include one or more of the following:
ROM, PROM, EPROM, EEPROM, disk drive, floppy disk, CD-ROM, DVD, flash

25 memory, a magneto-optical disk, or other types of nonvolatile machine-readable media
capable of storing electronic data, including instructions.

In various embodiments, bus 222 may comprise a USB bus. Isochronous mode is
one of the four data flow types for USB devices (the others being Control, Interrupt and
Bulk). Isochronous mode is commonly used for streaming multimedia data types such as

30  video or audio sources. In isochronous mode, a device can reserve bandwidth on the bus
making isochronous mode desirable for multimedia applications. Single radio STAs 140
may be configured to communicate on two networks, such as a WWAN 110 and a WLAN

120 using the same communication device 230, though not simultancously. This can
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10 The STA investigates the signals to identify a SSID and det erm nes,
using the SSID whether the AP 125 supports interworking of networks to
access a woecondopspwor k, such as the WVAN 110 usi ng t hepCirrsstoneeswr k. The
STA then associates with the first network to access the second network
using the WF 325. Figure 4 is another block diagramillustrating a WF 325

el ement i NARCRALAMIRR: bawhti bt QREATFRR SindEithSork \We) &ulll thites Wakivd@S el ement
conprises an AAA proxy 405 for tunnel authentication, authorization, and

account i ngloeagpermd@égmbeqsmggunumérr@uw 2] seafw@sﬁlerh@wb&ewu(w\l) 430 and the AAA

340 el enent, ver..ln Fi t he .s s .i ndi cate
ceor trart e arGtEd AT PR IR it SIS S kPR bhatqfaR bo L2
conpri ses accsidagteiwih sb@e wabsliméents ume kinglo rAidstdtion e nakkblisehgces Z20thé adi o
handof f _fromthe W.LAN 120, which nay be a WFi_network to the WVAN 110,

whi ch may Be-AN vi2fmbonghy %#n&er\wﬁ@g\mpesgzﬂsmél(é@ ¢onpiing eslitd PREE ©f oxy 415
R e e R T
The WF 32blafsuwittieiccsoppini fhes sepadrt STpatHavihg metwotkn inddrwomkbigl @pdtRlitfeor ei gn
PO SN gl RS hLgi T BTy, pneLing L, W cgeee netork
égs Erei Eggs Eg@@?ﬁo‘r’]@aﬁlglgﬁgﬁt%f HeR 'tH%Qntl@rt\xFB?El\b#ég)ﬁPE% obé}tlﬁ%rv‘@arfﬂfd Oi({)%g%e pR} wor ks, as
: y de Pre-existing ntext Scenarlo 1
| dl e N&OcoRBEXI06 vBreimthe SSI is mapped into a separate virtual local area network (VLAN).
Devices, such as the single radio station 140 that are provisioned to interwork between
networks can search for an interworking SSID in the WLAN 120. The interworking AP
310 may communicate with a plurality of STAs including single radio stations 140 with or
without network interworking capabilities. Further, the interworking AP may also
15 communicate with one or more other STAs including multi-radio STA 135 using a second
SSID 307.
Devices that are provisioned to interwork between a first network such as the
WLAN 120 and a second network such as the WMAN 110 may search for an interworking
SSID in the first network. The interworking AP 310 can use a link such as a networking
20  standard to allow multiple bridged networks to transparently share a common physical
network link. One such example that may be used is as an IEEE 802.1Q protocol to tunnel
VLAN traffic to a tunnel termination point, such as an Ethernet switch or router 315. The
use of an 802.1Q protocol can allow for separation of regular internet and interworked
traffic and also allows a same internet protocol (IP) address allocation to various devices
25  such as single radio STAs 140 and multiple radio STAs 135 on the same interworking AP
310. The switch/router 315 is linked to a network infrastructure 320 to provide access to
internet and internet protocol services 350.
The switch/router 315 is also coupled to a WiF1 interworking function (WIF) 325
element. The WIF 325 is a network element located between the first network and the
30  second network and interfaces to both networks, such as a WiFi network of WLAN 120
and a WIMAX network of the WMAN 110. The WIF 325 functions as a data path and
control path anchor on behalf of an interworked STA, such as the single radio STA 140 or
the multi radio STA 135. The WIF 325 is further described below in reference to Figure

10



Idle Wth context existing Scenario 3 Active No context WO
2011/ 109189PCT/ US2011/ 025727 Scenario 4 Active Wth context existing
WO 2011/109189 PCT/US2011/025727

4. In reference to Figure 3, the WIF 325 interfaces with several elements of a WWAN 110
including an access service network gateway (ASN-GW) 335 through a first control line
326, an AAA 340 element through a second control line 327, and a home agent (HA) 345
through a first link 328 wherein solid lines indicate user traffic and dashed lines indicate
5  control traffic. The HA 345 of the WMAN 110 is linked to the Internet/IP Services 350
clement. The WMAN 110 also comprises other elements such as one or more base
stations 330 linked to the ASN-GW 335.
In an embodiment, a STA such as the multi-radio station 135 or the single radio
station 140 receives signals from the AP 125 in a first network, such as the WLAN 120.
10  The STA investigates the signals to identify a SSID and determines, using the SSID
whether the AP 125 supports interworking of networks to access a second network, such
as the WMAN 110 using the first network. The STA then associates with the first network
to access the second network using the WIF 325.
Figure 4 is another block diagram illustrating a WIF 325 element in accordance
15 with some embodiments, wherein the WIF 325 element comprises an AAA proxy 405 for
tunnel authentication, authorization, and accounting exchanges between the a WiFi access
network (AN) 430 and the AAA 340 clement, such as an AAA server. In Figure 4, the
solid lines indicate user traffic and dashed lines indicate control traffic.
The WIF 325 also comprises a singling forwarding function 410 to enable single
20  radio handoff from the WLAN 120, which may be a WiFi network to the WMAN 110,
which may be a WIMAX network. The WIF 325 also comprises a DHCP Proxy 415 to
respond to client request(s) for IP address(es) and to trigger a proxy mobile IP (PMIP)
procedure through a PMIP client 420 towards the HA 345. The WIF 325 further
comprises a data path function or mobile IP foreign agent (FA) to facilitate data path
25  tunneling from a WLAN access network (AN) 430 to the HA 345.
To support mobility, various scenarios need to be considered when determining a

method for interworking of networks, as described below in Table 1:

Mobility Mode Pre-existing Context
Scenario 1 Idle No context
Scenario 2 Idle With existing
context
Scenario 3 Active No context

11



Tabl e 1. Handover Scenari 0s I n an enbodi nent, a nethod for

i nterwor ki ng of networks includes receiving signals froma first network.
The si gnave 20ayi10bs9r ecei ved by a STA such as the singl epcadiseoigtai7’eon 140
or a multi-radio station 135, fromthe WAN 120 wherein the WLAAN 5 120 is
a WFi network. The signals are investigated in the STAto determne if an
access point (ARk.dfd s e TIT$T nefygrk deploys & viriwgh AP USiifge i BSSID.
It is determ ned, using the BSSID, whether the AP supports intenorking of
networks to access a second network using the fieatexhet work. The STA
associ at es—wth—thefHirst——retwork-toaccessthe secondrnetwork—using a WFi
i nterworking function (WF) 325 e fre ndOYBRPGANS 5 il ustrates a network
entry procedur enfQr edildiim@nda WedK eI kkingSdt@ndorlV hcBd& RL&MRAL, 1N
accordance with sone enbodi nents. Several elénents are used in the
procedur e bigedludomg fastrmstyarle Theatignohy niayR)e s@H/ed iaciT Araugh ae thehimglst ngl e

radi o statian 0 aqr.the lti,~-radi o fio f.-Fiqure 1. used in
Lhe o otadlifl it Jqpfe -ty AR 15 HosDle WRAR RO WAECR e WP 1a2°540
15Access t @08is hiwiFt nARbMOMiKe kignsiravesiaged ilnhOSDA (ags@mintif Mnacdgdd of the

M5 505 to the WFi. AN 510 by capturing WFi signals by the M5 505 and
per f or mi ngPYAFAP) df s fiestanesrasly derlovsrid Visal et pong 2 Peslvsltsodetaimingnt i cat es

with the cgqr G } r r i ng
ressages BV ORiOE TR W AR o P by MR R dbet! aREMHAT oy
405 faci | i hatvesk wing hienfirstomtwok Thd $TA haoddés BulOths dirst @ctwhorkr to 26cckdthe M5 505. A
DHCP di scover%{j message 540.i.s sent .from.th? %S 05 to the WF 325 for

di scovery &F° E%?%WIFIT‘?{@WBTJ@@%?%IW W _ 3'?161?1_}%%}“WF 325 may be used
for diggovery W%@Q%Qﬁustl’%‘te Bickork RnéMbRkedufOios Wil hRPWiRdUeslwadks may be
sent to the HA 345 and a MP registrdtion response is sent to the WF 325
to forma Mifz &t WIRERS AleDel@Pingdct@danss v ithessagabidsmendc eSoverdl dymenitreard/5 505
fromthe DHCP.Proxy 415 | .he 25 WF 32 T 05 responds tp the DHCP
of fer 55 Byideapig brncepes ioulk wudt nus e VPt e bR a1e i n
the WF 32%atidh 120I6P tRCKNAWES AEHENE3 528 FidiRS B a@8RoySedBNthe fbcddiR dHEP proxy
415 in the WF 325 to the M5 505 to provide for data 570 to be sent from
the M5 505 WiFiohi t b thaWIF 36t thoHR 346, aniéeviiidthet wor k. A met hod for network
entry a STA ris receivin 1 ignal _fr Of jor net wor k
usi ng ?%e STA tﬁg%gsi{s?agfcirﬁtfnl%éyﬁorﬂél 5 Sﬁgg%%quga%é&éwg?g%gﬂﬁ? Mssts'%%é?v\ork and
a second neleWoiFk ANTN® bl capgiring eV i §iknalssoyahdWISesl0e a&d frerfderhing WikMickiork net wor k
and the second network is a Wrldw de Interoperability for Mcrowave
Access (W Misoyeryendesigetioms Bisdyla Spdwnthegticaias apthi thiheoae sorides ap@ory (KSN) net wor k

and the STAej, N%gﬂ " i NESEE MG N EH MRS i {49 nessages
toa WF t rogg . %Vg)ﬁ[épsgil@%%vgsrsy&rgmsgugge %Ag}rlt rﬁssrﬁ‘l@?fgieg to discover a
DHCP ser ved25 shdtickhcoA Aarprossdadecilitates eakantietiotbyith the AAA 340 server for

20  the MS 505. A DHCP discovery message 540 is sent from the MS 505 to the WIF 325 for

discovery of a DHCP server. The DHCP proxy 415 in the WIF 325 may be used for

discovery purposes. A mobile IP (MIP) registration request 545 may be sent to the HA
345 and a MIP registration response is sent to the WIF 325 to form a MIP tunnel. A
DHCP offer 555 message is received by the MS 505 from the DHCP Proxy 415 in the
25  WIF 325. The MS 505 responds to the DHCP offer 555 by sending a DHCP request 560
message to the DHCP proxy 415 in the WIF 325. A DHCP acknowledgement 565
message is sent by the DHCP proxy 415 in the WIF 325 to the MS 505 to provide for data

570 to be sent from the MS 505 from the WiFi network to the WiMAX network.
A method for network entry by a STA comprises receiving a first signal from a
30 first network using the STA that is configured to communicate over the first network and a
second network. The first network is a Wireless Fidelity (WiF1) network and the second
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5 the STA and a DHCP request nessage is sent in response. An acknow edgnent
is received fromthe WF 325 and data is sent by the STA over the second

net wor kK wwsongiirfoe1sbi r st net work. Figure 6 ill ustraceasaoigioegyee radi o
handover with no pre-existing context in accordance with some enbodi nents.
Several elenments are used in the procedure including 10 the nobile station

(MB) 505, whivelk 1By WRIdGRR BPIRbNRAIG $H@bkaR A&@ss?(WH\@&XW!:tWorkf adi o
station 135 of Figure 1. Also used in the procedure is the Fi AN 510, the

HA 345, t h&swaaliays, estabkihadymiththé dirshanciarionty afidithet Toh iy 8rFNtiGOS wstdel t o
enabl e single radi o, handof.f frama WFi n rk to W network, a
Carget pasegu i SRl EADTRRseECl bR Ut thl ABBCE BRI Petwor
gatevay (Askks&Wis Ea3hmitldieo SkbovabDHBY s@l&0 AISHOR offefmiseige ade@tell Bg W F 325.
The M5 505 in Figure 6 enters a WFi network 615, as an exanple, using a

net hod as fhe| 3t pad @dDHAP Fpgustemessagads aentdbgesrPred Abagowidama i505

i scover o TRaarpnt e NIRRT polral ALGHIRIORPER R L cer e

of messagefirsoficteak) s are exchanged i ncl uding one or 20 nore of a ranging
(RNG request (REQ/response (RSP) 621 between the MS505. and the SFF 605, a
station basic cAPHBiG iluesse)sngqradep hyslova Wi fgepre-gxisting. seett itrent 623

exchange, acce{dwc%%%h%&xe %igﬁ@%éﬁ%n tSe(é?ﬁ'}!%]digﬁE aACARYR g@c%@dur@fﬁclﬁé’tﬁ

aut henti cati1 on exchange 5, an EAP aut hentication exchange 626, %ecurity
exchande (SAmdbilasthiian (&80 59Htwhich teanbe((TEH)glhmdidsiatke | 2 thamnlggadio r at i on

ST orat 1 onoptsty s REGERRH: o) SR B bueaisar ercs R ITERHEsH Wt hange.
The MS 505adecifes sielifpaReeyan ﬁfﬂcﬁc{he(fSWW WREL Wahkbié Eln%b 4 han@d® usi ng

singl e radi o handover using a tunnel forned to the SFF 605 in the W MAX
net wor k. Afreerd 8&Fiofetext Hang®eMAX waverk, atasgedaseoraned (BhcinudWilliohe or nore

of a MOB mphile station 30 handov VOB - 1, ndover (HO
Pequest a8l Bl S ANTRURL b bR NS PRl RS BR HRL c
646, a1bO Bekf®chéed A (INIBIDLB-1 nd 648, a MOB _Cnf 649, a Cnf/Ack 650, and a

HO Ack 651. A si ngl/[e-radi 0 handover to W MAX 660 is perfornmed using another
series of nessageMdPOAFIEY Mt Wadaevogt 6 lpgsen gkamgple, using a method

as illustrated in Figure 5 and as described above. The MS 505 detects availability of a

WiIMAX network, of interworking capability, discovers the SFF 605, and decides to create

a WIMAX context 620. A series of messages or calls are exchanged including one or

20  more of a ranging (RNG) request (REQ)/response (RSP) 621 between the MS505 and the

SFF 605, a station basic capability (SBC) REQ/RSP 622 exchange, a pre-attachment 623

exchange, a privacy key management (PKM)/EAP exchange 624, an EAP authentication

exchange 625, an EAP authentication exchange 626, security exchange (SA) traffic

encryption key (TEK) handshake 627, a registration (REG) REQ/RSP 628, a MS

25  Attachment REQ/RSP 629, a dynamic service allocation (DSA) REQ/RSP 630, and a Data
Path Registration 631 exchange.

The MS 505 decides to handover to the WIMAX network in element 640 using

single radio handover using a tunnel formed to the SFF 605 in the WiMAX network. A

series of exchanges or calls are performed including one or more of a MOB mobile station

30  handover (MOB_MSHO)-Req 641, a handover (HO) request 642, a Req/Rsp 643, a MOB-

MSHO-Rsp 644, a HO-Rsp 645, a HO-Ack 646, a HO-Ack 647, a MOB_HO-Ind 643, a

MOB_Cnf 649, a Cnf/Ack 650, and a HO-Ack 651. A single-radio handover to WiMAX

660 1s performed using another series of messages or calls including one or more of a
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network re-entry 661, a data path registration 662, a HO conplete 663, a
HO conpl ete 664, a HO Ack 665, a HO Ack 666, and a datapath deregistration
667 priorwbaomgmalshi shment of data traffic 670. The dasireu/useoa168027

i ndi cates a procedure for a single radio handover to a WMAX network with
pre-existing context. 5In a related enbodi nent, a STA perforns single radio

handover Uﬁét&@rkareféﬁ&)h@@i G QR Pafhl @Qst@a%@@@i 'arfﬁ)tc@ glefe' 463t a Pet Wakkctend
detecting availability of a second network STA di scovers an address of

a signal f 604nes di@r@clﬁ UMH81 iaoHO(BRF YOG andy F ®E@atbf der¢pastraano 067 meionde k and
est abl i shes unn t f e sec . rk. The TA t

bor for .t RESIRARD % e 8L B R RS PR n G rop R ARG £ or s
handover t exdidtandol8r tha eVt @hét@Ork Mt practifipg segend network. The first
network may be a Wreless Fidelity (WFi) network and the second network

may be & Wr | dvipdeclipd embpémani ﬂuSt%;‘% Heéfrormﬂ e Iapdessuying amionet wor k.
Figure 7 'L&@%&g Sttt QS ot o?k Q@‘e&%’cﬁf‘g Efaﬂﬁbﬂ R a'lgéo\liﬁ’li1§ Wolk. ' d' e mode

in accordan sone “enbodi nen vera S are use
pr ocedur e iTheRDAidisgovedsDanaaddizky dfea ssgrat toomar(iv®)fueO& (SFR) chWitig2 Hef ﬂhhe SI ngl e

radi o station 140 oy the | ti-radio tion 135 of Figure 1. Al so used in
t he procedﬁﬁ‘:%nd;feéw LW@E?StaﬁRrhswume%@%aF%Q the peqenck netwyk. B $other he ASN- GW
335, the Hﬁmﬁﬁlﬁs g e MAIAD 'network owe%e nhél%& g&fozﬂ‘l?hén%lo%i( Elged

bet ween the Ms 505, th target BS 610, and e HA 34 ecision to

handovéb t basw\sfatio 1(0)5 insthe e¢ceondreterdrkW The ﬁMtl\mmrkilrmy?@(h, WiiARsPBidelity

aut henti ca es or calls are exch en th 505, the
WELAN 810V Tk SR SHEIREs0n Becnsuk” Bk By SRPIGHIS M ERDy G R

adapt or tomrgwaqe%@@gfwmg%hm@{(enent 730. A DHCP di scovery mnessage 732
is sent fromthe M5 505 to the WF 325 for discovery of a DHCP server. The

DHCP proxy 415 Higure ﬁeﬂlwrlateswmxhayraﬂe hagdaef tra AYiEcosrery ipudlpowds . in A nobi |l e

IP (MP 134 25 d MP
Fegt st at| oReBoiBRonS A e TR BT 3Re Rishs T BB Tegsage

i s recebved nyilé heidEVH)IS08, rvetieh llﬂ@y BHEP shprXxydid datidnni 40he (W druld2&dio The M5
505 responds to the DHCP of fer 555 by sendi ng a DHCP rea{éest 740 message to
t he DHCP phlabiap léief Fkgmterle ANusgbm thoprppedpre gein B i ey el e WH22re88age i's

sent by theg _twﬁé&%gﬁ?%tﬁ@Aggsﬁﬁ 505 to provide for data

750 to bee anged ure 8 illustrates a single
radi o handover Daa Wit 70\i fshxqzhla%eé)bbtmeém@e M&M()éxﬂle tanged 86 6l 0land ehe A h some

mbodi t ta traff 05 d het W Fi
510, tho W 995 tekign fegder s Wb, 1 haomeNran B A e et S5 and
deci si gp 1 Qutﬂé'i‘xﬂ%%ﬁﬁzi ‘%lleyé'éé:és o?%ﬁlls' ate Qﬁ%ﬁ{g% 'B@tq/ee% t%WMS3§‘05‘3ftheaW1f’1%I\‘i“ rtual

adaptor to WFi is perforned in el enent di scovery nessage 832
is sent fro6H,tthe WS B05andothe HAANBR0.326 switeh efi @ctP\/mrtyalm‘daIaoDeICWﬂ"ses ver. A

nobile I P eqgi str on est 834 is se daMP
foot strat i b BREGERIT h TR Fooiit il s Srh ol BB 63

nessage nsweawmeqorbyscwy@@mépfsém rheDRIERr &R MY ikhSWIR 3bhga)V F 325.
The M5 505 responds to the DHCP offer 838 by sending a DHCP request 840

message t ob¢ hwd BrdBcpreaxpuAmsss. | 4 nobde W MIB2 BgispatDRORUaE KAbWaE dgsineént 842
Tessa0gs, SRl U O, RSB 000k 5 DRl SRR 5 LU 3R T
i Il ustrat eg3amsdsii@lieret@tidbytBOEISVO5 fivht the BEICPTS 060N MtheIWIFL 328, The
MS 505 responds to the DHCP offer 555 by sending a DHCP request 740 message to the
DHCP proxy 415 in the WIF 325. A DHCP acknowledgement 742 message is sent by the
DHCP proxy 415 in the WIF 325 to the MS 505 to provide for data 750 to be exchanged
30  with the MS 505.
Figure 8 illustrates a single radio handover to WiFi with pre-existing context in
accordance with some embodiments. Data traffic 705 is exchanged between the MS 505,

the WiFi AN 510, the WIF 325, the target BS 610, the ASN-GW 335, and the HA 345 and
14



i nterworking function (WF) in accordance with sonme enbodi nents. Data
traffic 910 i s exchanged between the M5 505, the target BS 610, the ASN GW
335, and wbeoHA03#8 and a deci sion to handover to WFi ipsTdst@nmesred in

el ement 920. A WF/ SFF di scovery and aut hentication process occurs in

el ement 930 between the M5 505, the WFi AN 510 15 and the WF 325. A
series of HRSSAGLR AhVEXGNRTFIS) Q%Yé?rﬁiﬁe& hg NEcPOPan IPharW¥ dapdor 1o t he
target BS 610, and the ASN-GW 335 i ncl uding an Uncontrol |l ed handover (HO
(RNG REQ | WlFlgsperf@m@bmteéemenR&&Or i2eDHICPaRovesy HasvermSP it wntirem thRdfvii r ed 936,

Comi et 6 05 O Eoua CAgi By, & andNER Sk ovar el (Y0 Ss6 @ age. 204

switch of aRudsPsddiis bentto deapt D15 ah@aMIFIreglﬁraﬂ@ffe@goﬂwmﬁns aeheiend Wgs0. A DHCP
di scovery nessage 952 is sent fromthe M5 505 to the WF 325 for discovery

of a DHEP 3&% vePHCR ofishiSangsgage prpoeivied hy S1e MY dOrfrane tha EHCPOlgxy 4l5dent to the
HA 345 and e A DHCP
of fer 958 mngs\gﬂg?ezsl g'htr?&%ﬁd&%spg@&ﬁﬁﬁﬁ%ﬁ?@%gﬁ%%@'B% Sén%ﬂt%%g)%%gﬁe\;q% 15 in the
W F 325. TR4) MEssafeSo tlesPBOBprdxe 41 héen 5 HCR50fA &H@3Bkinywlskadem@4za DHCP
request 960 nessage to the DHCP proxy 415 in the WFE 325, CP

acknow edgB8KeAge l%ezﬁ Prethe RHICT roxgedy 1%@66’%15%@%%&9%@%@%@%F 325 to
the MS 505g%moRE eVihSEed Qhith dRtvs S0 to be exchanged with the MS 505.

Figure 10 is a ovvc art of a nethod for interworking of networks, which

i ncl udé8 recei vikiigurs i Qnksgatty amsiagki rlio hetdoerk with aicesyeaintrdDOO. thThe

i | b d .30 STA f th 120 W.AN 120
TsTn W rr TeieR Tardon A Seepehas i R elON e LEFACCE Yant Ty a
service Setexdhﬁji%@(‘i bétlvedn 1‘1165@193305' 'fheetln%m 6@3@ ASN-GVE Sgﬁtaﬁ(ﬂ McneAl 344si ng the

SSI D, whether the AP supports i nterworKki ng of networks to access a second
net wor k uspirie ddsisionite sandaet woWE i lhd@trmdnn dloment 97heASVIN/HS'sbisoates with

e 1o BRSO, EAGRE D RERM 13Ehe L eV I ety gppar i o

descri bed herdé WInLN A edrRk eNG&sdeds satachsitel b@sednnhd MYGH5 aRsWIH 8IFct i ons,
procedures, data structures, ‘%ﬁp@l i cation prograns, confi gmdatl on settings,

etc. 5 FothepaigploB8s 18 adnihg 6V Sap anclyding @Ieﬁw%rpwr owH\VEPE a broad
f

river o, p O e e e torm

program Hamdober toS\aHi Raaponed 213, b blasdosanfiingtiae %)crpfﬂamionvﬁr()ampldte 942, 2., a set

i nstruc s th e conpi |l ed endently), a collection of
corrpl | at i o}i[l E%V?TSA&%P&; ‘ﬂf&lfl?@ﬂveélcoﬁlpkﬁ%gpﬁsﬁ%% unit. Thus, the term 10
‘prograpgt may be Wa&dita 1p &Rk 4d9ptBIYY Wik ls%ﬁbl%éd‘?ﬁ cleRSitYEt hakgemhi ch,
when executed by the wireless conmmuni cati ons system 100, perforns a deS| red

t ransm ssi dncovErysnayrigt 852 ithent fromghaMs J0h td the WiF 385 s sliscormmuefiad2iCns syst em

100 may be conS|der ent of a so re enviro . The eration
i scuesed HERG ot ey’ DRRATas Ty o Bavel S SR b BT T pnfiponE
approprlatﬁgﬁhﬁﬁ%@&%m&é95@&%&@&@&@N@EﬂugdA@@HGP@E@HHSH&%Q@&@G&mﬂ@dtang'b|e
medi a as applicable. Thus, enbodinents of the invention may include sets of

i nstruct i oA%thexdy é@Seﬂomrﬂlesle@P Poxitods ingho MdE SehgTlaolVe 507 raspands (o tb@
I I
hanghsgggﬁ 2%5@& Ofﬁ%%gzlﬁl SeH g{sdpar%@ueg %R%ﬁeﬁ%ﬁ?@oreeﬁﬁgflpgoggg& %h ansm tting

i nformati owiFn28 A@H@H@ﬁﬁ@hb@e@&nt%m@%ms {c@t g the BHOPIHReKyeN ) in RO For
exanpl e, a_machi ne-readabl e medi um can include an article of manufacture

such as a MERd2omthe Merb? i nreedgfor dote HAdOPE weladged wehibe YIS(RAM) ; a magnetic
di sk storage ”eﬁfgﬂre 18 Tﬁ’ﬁ&bc‘ﬁﬂﬂt obd Ft"ﬁ&?fo?ﬁl‘?ér@orkﬂl@%f @’7%1? Qvﬂ@ﬂf?éhl{degev' ce,

etc. In addition I ne-reada dium may i n ‘propagated signals
such as eI &cémmgaﬂgnals)fnd)m(aéirst natgotksih ickzalentol00@t Tl signalsmayfbepecopadybt 2d si gnal s

(e.g., rier e fr ds | s ital. .signals, etc. 25 Wil e
certainA éﬁ ﬁlﬁs“{%ﬁ lﬁsaﬁﬁeaw%ﬁmlﬁgé‘ﬂ IS.%W&@ I}ﬂ&*{%@ Eﬁ g@wv bed

her ei n, mﬂﬁéeﬂgﬁb& fnceid ’S‘Pﬁl%@ 1& tol &Mde%@ﬁde&ﬁ%nﬁgﬁ)) ARRnRAUIoIE! ents Wl |
now occur to those skil the art erefore, to be understood

that the apgended, @lraltlrImSSdDewhaﬂteeﬁlde‘d’ snlmoa:t@merrwaﬂklingsuﬁoﬁwnﬂel fofdccas  ons and
changes as sgcgrll ne\{{)nvorig using ttﬂ ﬁ%s{ rllje or I1r'f élémé%lft 16569 Tth g?ﬂ assoc1ates with the first
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CLAI M5 What is clained is: 1. A nethod for interworking of networks,
conprising: 5receiving signals froman access point (AP) in a first

net wor k; wo 2011/mvmsti gati ng the signals to identify a secviuseoizmes727
identifier (SSID); determ ning, using the SSID, whether the AP supports

i nterworking of networks to access a second network using the first

networ K;  afélwork to access the sec@ASREVGE 'u@iﬁ%‘éﬁ Wit 1ﬁ‘t@rv&folrl€1§% AREHINOIWIFY g2@access the
second network usi ng a 10Wreless Fidelity (WFi) interworking function

(WF) eI emelament n elqthent i@30hod of claim 1, wherein the AP is a carrier-class

W Fi The net hod f.I'm.l. ein.t SSID is. an

"t ervor ki ng (15t eE st o BBt NER e e S s 1ReRomet uai ng
sel ecting tfaetidnVKpr&SliiRef, rdam druptites, adpblidatiof pOotabs, coMigiretidh @aﬁg S Dis
mapped into a separate virtual | ocal area network VLAN) . 5. The net hod

of cl ai i 3FORPIEP@ENOR the dapatosBice HE e ONPEAB e SOVER & t%rmgwtf |S@fmare
th t '
aut hori za g@.ﬁ};}o,naﬂsd &RH@E Wﬂclﬁfﬁ@%@lﬁdﬂ% %vefrs% (p?%@&%é Db QT Wl hE!{i ng

function ( t protoco orel gn’ agent’ (FA)
data path Mmeoded and suprogldng. NEhdr@din Oproghaai" moail ,bewlsed @ reférhie SGIinpléts a
broadcast SSI D
compilation unit (i.e., a set of instructions that can be compiled independently), a
collection of compilation units, or a portion of a compilation unit. Thus, the term
10 "program" may be used to refer to any collection of instructions which, when executed by
the wireless communications system 100, performs a desired transmission of signals. The
programs in the wireless communications system 100 may be considered components of a
software environment.
The operation discussed herein may be generally facilitated via execution of
15 appropriate firmware or software embodied as code instructions on tangible media as
applicable. Thus, embodiments of the invention may include sets of instructions executed
on some form of processing core or otherwise implemented or realized upon or within a
machine-readable medium. A machine-readable medium includes any mechanism for
storing or transmitting information in a form readable by a machine (e.g., a computer).
20  For example, a machine-readable medium can include an article of manufacture such as a
read only memory (ROM); a random access memory (RAM); a magnetic disk storage
media; an optical storage media; and a flash memory device, efc. In addition, a machine-
readable medium may include propagated signals such as electrical, optical, acoustical or
other form of propagated signals (e.g., carrier waves, infrared signals, digital signals, etc.).
25 While certain features of the invention have been illustrated and described herein,
many modifications, substitutions, changes, and equivalents will now occur to those

skilled in the art. It is, therefore, to be understood that the appended claims are intended to

cover all such modifications and changes as fall within the true spirit of the invention.
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25 7. The method of claim1l1l, wherein the first network is a WFi network
and the second network is a Worldwi de Interoperability for Mcrowave Access
(W MAX) rwoworikoo398. A net hod for network entry, conpri #LmFIS2011/025727
receiving a first signal froma first network using a station (STA)
configured to conmuni cate over the first network and a second network;
establ i shing association with the fgrgivRet work; aut henti cating
the STA in the second network by sendi ng extensi bl e authentication protocol
(EAP) nessdesistinedW.Fi | nt erwor ki ng Function (WF) through an access

poi nt (AP); transmtting a dynam c host configuration protocol
(DHCP) discovery nessage 5 to discover a DHCP server; receiving a DHCP

O fer nmessage; reapsididig iherwdian QHGRwkEsedonipeisiagge with a DHCP Request
nmessage; receiving an acknow edgenent fromthe WF el enment; and

transm ®ting dat ale$/epg sipalssfampaacaess pRRAGSinRdistHetvork st network. 10 9. The
met hod of cl ai m 8, in.t i rst .. kLS 1 a W s Fidelity (WFi)
network and the slencvz%g{rqggtﬁg?lv%s allgiso lg&\%ﬁﬁf%&gm{l%esleﬁl%%g?%g%@i lity for

M crowave Access {(dMirMiX)g, n€igrbe BSID, whether the AP supports interworking of

networks to access a second network using the first network; and
associating with the first network to access the second network using a

10 Wireless Fidelity (WiFi) interworking function (WIF) element.

2. The method of claim 1, wherein the AP is a carrier-class WiFi AP.
3. The method of claim 1, wherein the SSID is an interworking (IWK) SSID.

15
4. The method of claim 3, further including selecting the IWK SSID from a
plurality of SSIDs, wherein each SSID is mapped into a separate virtual local area network
(VLAN).

20 5. The method of claim 3, wherein the WIF element comprises an authentication,
authorization, and accounting (AAA) function, a singling forwarding function (SFF), and
a mobile internet protocol (IP) foreign agent (FA) or data path function.
6. The method of claim 1, wherein the SSID is a broadcast SSID.

25
7. The method of claim 1, wherein the first network is a WiFi network and the
second network is a Worldwide Interoperability for Microwave Access (WiIMAX)
network.

30 8. A method for network entry, comprising:

receiving a first signal from a first network using a station (STA) configured to
communicate over the first network and a second network;
establishing association with the first network;

17



1510. The nmethod of claim9, wherein the STA authenticates in the second
networ k by sendi ng extensi bl e authentication protocol (EAP) nessages to an
aut hent i caDi20mny/100a8vhor i zat i on, and accounti ng (AAA) proPETiUs2¢the23LTF

el enent. 11. The nethod of claim8, wherein the DHCP di scovery nessage is
sent to the WF. 12. The nethod of claim8, wherein the DHCP O fer nessage

i s received from §fgni¥aking thé%TA-mﬁle@&ToﬁPﬁ’et\%rk%&@énﬂin%%xteﬂkﬁlﬂé’ ein the DHCP
Request message is transntted to the WF . The nethod of claim 8,

wher ei n t heutixmtipasion profdcol(EAH) messggen o aowlﬁﬁnmmpﬁk@gﬁmoq@@é‘é/ﬂF)%wghce Set
IdentlflerI{BSSSID1 a%& ort. 15. A nethod for single radi o handover,
conpr|5|ng $5EORNE g to a first network using a single radio station

(STA); detecting skt d dynymRfhod coefzandonebwesIKDHAPS Qe Rgssage addr ess
of a signal forwarding function (SFF) of the second network; establishing a

tunnel Po tabscgrragiiGihensecond network; performing initial entry to the

Fecond netuor k. ovRLbliey PRI fdgger form na hapdover to a base station
network is a Wr etgsading dethe DHCPW fer nessage with a DHCP Request message;
receiving an acknowledgement from the WIF element; and
transmitting data over the second network using the first network.
10
9. The method of claim &, wherein the first network is a Wireless Fidelity (WiFi)
network and the second network is a Worldwide Interoperability for Microwave Access

(WIMAX) network.
15 10. The method of claim 9, wherein the STA authenticates in the second network by
sending extensible authentication protocol (EAP) messages to an authentication,

authorization, and accounting (AAA) proxy in the WIF element.

11.The method of claim 8, wherein the DHCP discovery message is sent to the WIF.

20
12. The method of claim 8, wherein the DHCP Offer message is received from the WIF.
13. The method of claim 12, wherein the DHCP Request message is transmitted to the
WIF.

25
14. The method of claim 8, wherein the AP is configured to provide multiple Broadcast
Service Set Identifier (BSSID) support.
15. A method for single radio handover, comprising:

30 connecting to a first network using a single radio station (STA);

detecting availability of a second network;
discovering an address of a signal forwarding function (SFF) of the second
network;

18



network and the second network is a Wrldw de Interoperability for

M crowave Access (W MAX) networKk. 17. The nmethod of claim 16, wherein
est abl i shwogotihwotsannel to the SFF of the W MAX 10net woPkTiuseénadex2sendi ng
a STA basic capability (SBC) request to the SFF. 18. The nethod of claim

17, wherein establishing the tunnel to the SFF of the W MAX network

includes a privacydgihifBNagRmBke SFRMEARnexahemge. 1519. A single radio
station (STA) conprising a first protocol |ayer for comrunicating over a

first network andpafosmingindtighewtyde die seepé netivork cyenthaminsétendg over a second

network through the-first network rei.n.the STA is, configured to receive
signals from an age@éoggmgﬁg@ﬁlme\(r(\ﬁ% ba}s%ﬁgﬂoflil?g?sﬁg?%e}‘ﬁ?rkt 0 investigate the
signals to identify a service set identifier (SSID) to determ ne whet her
t he AP supﬁ)orts i nterworking of networks, and to associate 20with the first

net wor kOt o ladde gsthogh ef dumdidwhrstipdie g 8ptivgrkds ywhisleesBdgitg@Vify (W Fi)

i nt er wor Ki | 3 - Al , erein the
STA di scovg?q\gg%%ga ishgg%c%g}! Jrlj‘g”)et %? usfl%\gl(a%{/n-r{%ﬁqeéﬁgﬁigg{or @6%?%%%&% é|I¥gn pr ot ocol
(DHCP) . 25(WiMAXThew&KA of claim 19, wherein the STAis configured to
receive an interworking (IW) SSID. 22. The STA of claim 21, further
i ncl udi ng searching for the IWK SSID froma plurality 30 of SSIDs

transm tt egh byt hen ARf clafdis, mgreiﬁ%aﬂfshﬁgﬁ{e%n%glzto WheEeipmERENVESED is a
broadcast SSID (BSSID) froma carrier-class WFi AP. 24. The STA of claim

19, whébei netivhik ifidluds$ sendingve SKA ibgsiacapilliiity t8BWoeduestnathe SBF.second network is a
Worl dwi de I nteroperability for Mcrowave Access (W MAX) networ K.
18. The method of claim 17, wherein establishing the tunnel to the SFF of the WiMAX

network includes a privacy key management (PKM)/EAP exchange.

15 19. A single radio station (STA) comprising a first protocol layer for communicating over
a first network and a second protocol layer for communicating over a second network
through the first network, wherein the STA is configured to receive signals from an access
point (AP) in a first network, to investigate the signals to identify a service set identifier
(SSID) to determine whether the AP supports interworking of networks, and to associate

20  with the first network to access the second network using a Wireless Fidelity (WiFi)

interworking function (WIF) element.

20. The STA of claim 19, wherein the STA discovers the second network using dynamic
host configuration protocol (DHCP).

25
21. The STA of claim 19, wherein the STA is configured to receive an interworking
(IWK) SSID.

22. The STA of claim 21, further including searching for the IWK SSID from a plurality
30  of SSIDs transmitted by the AP.

23. The STA of claim 19, wherein the SSID is a broadcast SSID (BSSID) from a carrier-
class WiFi AP.
19



525. An article conprising a tangi ble machi ne readable nediumthat stores a
program the program being executable by a nachine to performa nethod,
conpri si NyO 20EC@PA8ONg Signal s from an access poi nt (AP) pPCm/us241i1/08372net wor K;
investigating the signals to identify a service set identifier (SSID);
determ ning, using the SSID, whether the AP supports interworking of
10networks to access a second network using the first network; and
associating with the first network to access the second network using a

W rel ess FPélellietSTA afickin 19 rmheroiothi firygnetwierk 5 coWiHi wetFprkeané thersecond 26.  The

article of claim2 glhrinth.%SD'.saniter .Hlﬁi | WK) SSID. 15
27 The ar PPl ol Ner PR Sl BB R RRR TRt et wor k
and the second network is a Wirldw de Interoperability for Mcrowave Access
(W MAX) network. | . , , .
5  25. An article comprising a tangible machine readable medium that stores a program, the
program being executable by a machine to perform a method, comprising:

receiving signals from an access point (AP) in a first network;

investigating the signals to identify a service set identifier (SSID);

determining, using the SSID, whether the AP supports interworking of

10 networks to access a second network using the first network; and

associating with the first network to access the second network using a

Wireless Fidelity (WiFi) interworking function (WIF) element.

26. The article of claim 25, wherein the SSID is an interworking (IWK) SSID.

15
27. The article of claim 25, wherein the first network is a WiFi network and the
second network is a Worldwide Interoperability for Microwave Access (WiMAX)

network.

20



