| 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

comuni cations 5and nore particularly to interworking of networks using
radio systemsVAAAEY Hul ti- networking capabilities acr 8S¥VREFdGeneous

net wor ks. BACKGROUND As wi rel ess comuni cati on becones increasingly
popul ar at offices schools, different wirele hnol ogi es and
appl i cati ons may IBEE?N’QW%{HFQWWW@B@H@TW]H@H&MD#@PM ng and

comuni cations at anytine and/or anywhere. For exanple, a variety of
Wi rel ess commruni cati on networ ks co exist to provide a wreless
envi ronnment with nore conputing aﬁ%‘? I kP cat i on capability, greater

mobi lity, and/or e‘tﬁ‘eﬂ&é@lt'aﬁﬁcl@@ﬁ:%l@téﬁ QA 0 Ghe el PanikiegUbARuniMisel ess
personal area networks (WPANs) may offer fast, short- 15 distance

connecti vity wiHIHe ﬁ“‘?“é‘iaéff i &f leﬁ%ﬂ Pl SRS 18ig RSSO NE &y kspace or

a roomw thin @etmﬂ&ca,')%n@é_b@&jssshlaﬁagcno@ﬁsa@wa&&mrks (W.ANs) may provide
broader range than WPANs within office b;ill ngs, hones, schools, etc.

Wrel ess netropolitan area networ kSA y cover a greater distance

than W.ANs by conn@giinfigs chfun@¥@ie@meduirtdinglg pofutr ﬁmﬁﬁoambdmrancaver a
br oader geographi ¢ area. W{?el ess w de gfl?@ 20 net may provide

an even broadef™"®EngEeEY valer FRIpURgR 2n Y8 “Vyﬁo ?)‘fPé%ml rﬂc‘%g’ﬂ ul ar

i nfrastructor edemfhd f@ﬂdd)ﬁlbutﬁ@-@lm @ﬁlmﬁﬁl@tl@i@@ﬁ/ﬁym&/afmﬁvhﬁder ébesangoanuni cat i on
net wor ks may swggtort dj fferent usa(%g i nt@rwork seanl essly

across two or & G Wirgles gomBrigh “WH?JPbd “Bé CL?S%‘Ftu? PR EE RS CRI PTI ON
OF THE DRAW NGRvironment Wi s&bjcesiutinpidder csragaicaed agbilitye gicmsrendbilon i s

particularly pointed oyt and distinctly claimed in the concluding portion
of the specifi W40 SHMThEPRERT SN, however, both as to organi zati on and
met hod of oper atl 01’11 paktiRgied hﬂtlewphhorﬁlbireacﬁ@worlise(a\tm}smaﬁnﬁbl day ahirages

t her eof % be underst é @ ﬁnce tol fg[a Wi( ng .d det ailed
30descri ptidn aélﬁe ?%&ﬁtlﬂﬁyt‘ﬂ 1c“haeIe LEBnERA PGS 1}3?/\?“ gs“I WWRTERT * Figure
1 illustrates mma&tmssm@i vwmd{@s lonl amrvd)ﬂﬂ(EWLMi)l‘maS@weldehb@ldﬂ meat s; Figure

gn;)l)lj:'lrsrérn? tSeS than \Mgghﬁ w1t 1ce gulldmgssﬁlgglelsp srgho(ogzrept%. l\\ﬂl'efégscrggtlg)go@l?ag a\xlgat h various

networks (WMANs) 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 (WWANSs) 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 inmerworking of
networ ks in accordance with sone enbodi nents; Figure 4 is another
bl ock diagramillustrating an interworking function el ement in accordance

with sone enbBdi?WeNtd sFigure 5 illustrates network enttyd€iHY 30
i nterworking function elenent in accordance with sone enbodl ment s;

Figure 6 illustrat n r adi o .handaover h. no p XI St cont ext
in accordance with égB’i‘?é ‘%‘h@%%l dipgignF an architeciure i tItk—‘T Eﬁ?% (7“&’1‘] I"EEY ?‘%ﬁe

single radio hada@toaneerwmrsomdén&)omdﬁs in accordance with sonme 10 enbodi msnts;

Figure 8 illustrat sasm 1.0 ha dover WL.th pre-existi ontext in
accordance with so r?ioéf didgrat YR mée“i‘ﬁ‘ﬁ%ﬁ(’é’f%gergengﬁnngl e radio

handover with &ﬁ@%l&\@l@ﬂbrﬁ@émbbmmaﬂs,l nt erwor ki ng function in accordance wth
sone enbodigents

Figure 10 is a flowhart of a.method for.
i nterworking of ne {I%BFF s”f“ﬁf%‘iw%%vafkn%w \}\‘F“E%a‘%B%W%lﬂ%Hinﬁéoﬂtcgc.mcm Tt will
be appreci at edaci:di’radncJ\Qﬂlssﬂlcl‘mdbb@hlbrys and cl ari ty of ill ust ration, elenents
|IIustrated|nthef|%u6r {Z have no necess | to scale. For
exanpl e, the di men&l g SR ?ﬁ“t R0l %éﬂt%/“h&%/ pk?ee“é&‘g fj)@%c)éttlgd relative
to ot her el ement@ddnerwidQehednibbyimedtir t her, where consi dered appropri ate,

reference nuneral s havgd]ﬁjgt?agqbrﬁ@%a gﬂ%ﬁn?%&e fi ureﬁl&'g\}gcknqo%%te

correspondi ng or ah&'s
10 embodiments;

Figure 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 nccessarily been drawn to scale. For example, the
dimensions of some of the clements may be cxaggerated rclative to other elements for

20  clarity. Further, where considered appropriate, reference numerals have been repeated
among the figures to indicate corresponding or analogous clements,
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 scparate networks at or ncarly 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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In the follow ng detail ed description, nunerous specific details for
provi di ng i nterworking of networks using single radi o handover are set
forth to provide a thorough 25 understanding of the invention. it
will be under¥PdVd'H5y*t hose skilled in the art that the SF@@%“VM¥ﬁventron
may be practiced w thout these specrfrc detarls In other i nst ances,

wel | - known net hods, oced res, gg crrcur Eﬁy not been
described in dSPEMT Sk anplatgps. %mﬁ tbg@ﬁrw HW t7O%. 't woul d be
an advance in tberigd5TAQ provide a systenrand nethods for the 30

i nterwor ki ng of networks usin stent tenthavrng a

single radio that PR églb‘gﬁfit‘f"??y“c @%g}élflﬁbt“ dglyy { 1)5“8’}5 ﬁ‘att‘ae et wor ks at
or nearly at thed saaeess weo@w[erwoat sibiaied Woadite Infeh@erbtriliie fono iiongye Of

networks in_this | ow fo use of |n e.cred s for
ot ot ot PomAcernanmin R B bttt T e St e SH T En i er for

systens such asctpliatsfaovisy asittiat WonsK (I} is aI“W)WlANe V\BH“IAsmdalw‘artﬁiﬁdmnobi | e
STAs, and subscri be i rst H as a

W r el oo del Y TWENfeoh styeie g TR it B8 B Betfi ervor k
such as a Wrl @lay\m;iovlhrm@r@pecrvab\rely hrge fueds Meletsomm/feiﬁ mnﬁeSeG@WW) net wor k
using single radi o handover AL s enbod it 1 etvvordk is a WAN
and the W MAX FFEEUWErR: ‘?C‘étlg\/x%&?\rou I‘zlcn“lgmt}\ﬁnﬁelé ‘?%’ I'h RNy public

pl aces, entier p%[dk,@ﬁ@ coange hesiodentitoahensn\A rtmrbmernmSJf oxlBLDe e WLSanhr censed

nature, WF may not r r r.eas a cellular
technol ogy des?gred“f ’W@OX/ ﬁ%ﬁ Ct%?‘geélg%@tp&% ﬁ\%mro L(l)bnlﬁohé b BT W MAX ray
not provi de 10coagteguatetenower ageods rfor mcdo@rki@nbﬁtwmhmﬁwm» that prowtba mat i on of
one or nore can .ot ent i .al Ily provide a

ubi qui t ous i nd%aSr“‘%t‘E‘gP“b&’tcd‘SSV th&?@% jat e an ?aeeﬁ%ém%n HEP R anipeio

i nt er wor ki ng betiveldainretpior s utchatcnpermroder sassﬁ)lﬂsam]dfob oafuf rom one network to
anot her in trans manner w thout ni.n 0

interruption to a ﬁs r‘e““““" tgp te\eliéurse“etslfgrmer% lf(;‘}r%fast“e* aqme[es* Comgj]m]éiéaﬁ&l tseful . 15 Now
turning to t helOt)mgaacmnccﬁmtgmre: c]nbocluhmtorf tt escnaom\nTﬂleWeeeq conmuiteat i on
system 100 in a o t The

Wirel ess conmu I)“Ct E(I% Onhay Slnc PL onc fﬁloraore wmes< nLItWOCIIk\ e%tal 6/ xﬁor\{%lgle/?& %_'@nand

net wor ks, gener3al lrypasimtimmthasrudlda@c;onibﬁﬁgcatamGI}ISEBQOOO tnatv pelndeiaoutclss, widlhe Wi r el ess
conmuni cati on st.em , K (VWAAN)
110, a wirel es%ylnogvg k%ggefgﬁ%el?\/\o qu%i/@ﬁp%ma l%gv%%k ﬁb@'@ﬁ)\%z?g &egéy@% per sonal
area net wolk (pARAN) ard:30woAl (FBYH3(Fi Abregh Figdepidepigs thive egclods nalvess net wor ks,
the wireless CRcmT'r'tch&aéom% um§€¥1§1§ Q{ftl't_t_‘tlno 90()”% Iilﬂ)%l'd?%ﬁdl@(ﬂgl Fl] Q:Ov@ll WQEICSE ewer

wirel ess communi catron net .7 For exarﬁ/al e, ess conmuni cation
system 100 naycomrwlhlwdel oertreotksr oo eeanpicr dik egsleperogonatatior gatemeldhorks (WPANS) ,
additional W LWhads, angi.apPg Q{Ius
descri bed her é!\iﬁrudgr%ﬁnl\%?m% 9{16%5 Wr%l]@?% 1@%1@% ﬁ ) 'P%B - I'ess
communi cati on ‘éa’%%tNamrcr@ONMr\élo TM@G@Q&@@HMQM@% dmﬁrl@dbtrat Mong 11(118€¥3A915

i ncl udi ng Q%att{no[ JB4 Clients, subscriber stations, nobile stations, and
advanced nobil e stations general |y shown as nulti ‘radio stations 135

capabl e of accessi Ty varciotsyuprahiniopticofysiiny 1@ elssintielesine RsmasitpgnsdSphar al i ty of
radios, and si; Pc?Jdﬁl r{)@'%&ssgléﬁﬁ Qﬂlﬁcrqb%pstgtmﬁst n{BBrYe \tcﬁtgrlﬂ %Qi }dbcﬁlc&larﬁﬁmel ity to
operate two di radi os at or nearly the same time since the STAis
configured wi tsktiens ereglle slrogdiap mukieelieridipny( RF)carblg uf eccosping o My ©&t i ons
device. For exgppl emtott@ uétg%s IRy @hQuITMermgre I sHhlGhs W ﬁ!tt Zretect roni ¢
devi ces such as a ut er apt op co uter, a handheld conputer,
a tabl et C@ﬁrplthgq‘dpaba:tyctg |oquqt¢3_motdéte@ph@<h@ at @ 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 gati on device /(1 9. a GPS device), a wirel ess peripheral fl{ée._%., a
printer, a scuRAE1Y headset a keyboard, a nouse, etc FVURNEHTEAl device
(e.g., a heart rate nonitor, a bl ood pressure nonitor, etc.), 5 and/or

ot her suitable fixe portabl e, or b| I e roni Npg | ces. drTIS\%}hough
Figure 1 depi cf STUBJYFR SRS oy H‘é“w 1@5%’ i &at'i ol 8Y'st 0 may

i ncl ude nore Ooplayess gamhiASdetid® aanido dadra, a digital céﬁ’ﬁ:&x S’ﬂﬁﬁgaﬂﬁl&ea@d(e]gﬂ,f@ may use a
vari ety of nod tion techni ques such assreadsetr, lafion (e.g.,
di rect sequencgljgﬂ‘aé“ehla\)’i‘@rﬁﬂ’ ‘f‘ﬁilfﬂfl i Gite aé’gﬂtg‘s%“‘(aﬁg G ?%ﬂl[‘

frequency hoppm&ge ceder didwhisicae: Byl ﬁlldalteatﬁlﬁ@fEtSlSa()lE(bﬂ-[@M@él)wmtbll B3, d| vi si on

Todul bt 1 on. Sor PHOGBRE P EdTEhE ATV ST ST BUER hg" CEPBM SHbdul At i on

ort hogonal fr eﬂnpﬁﬁvachSWAsS itt@Nvirelthst dopn@niaticessterh ORDIVKEY) inclndel thdre cralesi er

nodul ati on (I\/Dgzp lgg /g ot her suitable nodul ation techniques to

conmuni cate vi % 1(5} ‘l'inks. 15l n an enbodi nent, the STAs 135 and 140
may use direct seqmeamssmﬁaMBrﬁ@mteraJml({thﬁ)ﬂulmttdcmﬁciummanﬂ,émadfrequency

hoppi ng spread spectrum (FHSS) .nodul ation,t 20 (e.qg.,
the 802.11 famPry o™ dmﬁé}%gF s TSV SRS S By (?f’ ng?ﬁrmllc g fat *ﬁ%&@p‘ gjt rical and
El ectronic 1Engmdleelf@quéﬂc&&ﬁfppl@wdiderdmsa)n|rmﬂmmmsccamchIe@DMAt)) oims-dofsionhese

standards). For 35 a ng]}ﬂilc t 0O wth
ot her STAs 135" lﬁéc n% &PHB trﬂ(g%\?@N%i?al%?wgﬁn élggtélemgb in ) %‘2 nga W rel ess
| i nks. The AP dlﬂnBUdfrnyfrcmemypmnmu m@tlip}emgla(plm‘d) mmiumwrourttlegon@lnfhtqu@twvm)
Al ternatively, out te t single
device (e.qg., %lvmon éﬁ]ultlg %,cgcss[ é(?l%:ﬁ\d& Hufftl-call Claﬁn ulatto (Q«ﬁﬁ\t%lc%{lé L_qrgt ?O station
135 and a si ng4ue¢bﬂeaﬂ1dmldtsmadchxmmeﬂida)mmmyatusewmmm G:DIVA nodul ation to
transmt |arge amounts of digi ata.by. itting di, requency
signal int ggrrul tip eansﬁ% ln}s‘:gtbt[hs? S1(r%\al fs%5 %ﬁ% % d?ﬁd ge?letrn@e n‘satrln tted
si mul t aneousl yspadtruali fD%S)emtodﬁlateqwenon disquchoy  paping cpteat specinan SAASS) 135 and
140 may use OF { ap!l t .t MAAN l e, the
STAs nmay oper ate i ngo car tle aeﬂtctﬁbowutqﬁ 1?%'@8815@%61 fanllyllojfgm?(ﬂa% de%g@%g
devel oped by |BEf: tiotiprofi EdetrfceirdnﬂiBhedqniqoéngilabbéIEEén@Illdmr vamrypiseandr oadband
W rel ess acces ( I ubl i shed
2004) to commcﬁ/f)lég\(\g\%ﬁﬂ hwﬁdﬁfﬁs) ‘%oﬂcmm ?iglgrﬁg\SJgiglg 14@%52%?%&%% 105, via
wi rel ess | 2ok (sijh other STAsAB§ hxddg(hmsl@rw&f@ﬁ 130rve amdsopyepoink difpliesirdsdindescr i bed
above with re ot t 1 Vel Q,gd Aﬁ% ldlfvlgl wd hp et hods
and appar at us |sf%)I %’gé@?ﬁe?@.&ﬁ% &L&&d@ q?mqgo i ) mt ITE y
specificati onsl.élalwlthﬁrwlswammaerldtsgldeiﬂetb@pﬂegit @chﬁ)@ﬁeﬁW9§i®é‘,loa‘|el)l nt erest groups
and/ or standard deygl ! 2@k 1,018 abEa Gne \Q{ige{ £5S14 ity (WFi)
Al'liance, Worl dw dgﬁlﬁgg?g e@ggaﬁkb (%‘n V\fc?o Ve cgess wﬁj % Forum
| nfrared Data Ag¥doi &FPYNA r(lddrll@A)n to thsrnd lﬂm\@mmv éﬁd@&# tiafﬁcebsmhwnw oj ect
(3SPF). ©195) - rdif) iSQIRy Rn8ITRO MR Sl AGLESAPORD inlefd, BOGaRimiR@se station
105 may conmuni cate 1 n”accordance WI speci fic comunication standards,
such as the | ngniltypelyoft dffeeet frdqeabicsantd PRtedar S ESs Bagnh ey 92y BEEE)
standards i ncl C‘)ﬁjl\@/g mlo@'l:a%oﬁggmlgigxﬁ&? the &%}Hﬁob%m &%Iela‘lé Qras 1§Q/20p91;t€ h) and/ or
802. 11(11) standards and proposed specifications , al though the
scope of the |1nv<emi<inemmithsth@rﬁ9t2 1§ Yaprily efdtdilq@ldb ﬁ‘i"slol?eésb%ﬁ t%@o‘t“ff?efy* f¥ey al so be
suitable tot r[%ﬂacbrg, Lnd/or mobile broadband wircless access (BWA) networks (e.g., the IEEE std.
30 R02.16, published 2004) to communicate with a base station or advanced base station 105,
via wircless 1ink(s).
Although some of the above examples are described above with respect to
particular standards developed by [EEE, the methods and apparatus disclosed herein are
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10 and/or receive comunications in accordance with other techniques and
standards. In sone enbodi nents, access point 125 and/or base station 105
may conmuni cate in accordance with the | EEE 802. 16- 2004

|15 L
802. 16(e), andOPHY'PEEE 802. 16(m) standards including vafFAI6HE Rhd

evol utions thereof, although the scope of the invention is not limted in

this respect as al so be suitabl nsm.t and/ receive
15conmuni cat i ot‘fé‘}ﬂ %{’gg%er CERS “Wcﬁﬁ‘méi‘tbhdé’ﬁ O g@*ﬁﬂ&q%@@%ﬁ@ é)& ndaYds.

For nore infor matctpoupd :Inh/ot‘ espec leviiopnicheordabiioB802¢. 1Wirelewd FldEEﬁ(V&GQ 16
standards, ple " | EEE ndards fo Inf r ogy --
Tel ecomuni cat ﬁ‘?ee\&?f dP‘HjF(S‘Pt?JrﬁItOIaB ty%ﬁ @W@’“é“b‘éc & INQQ Oﬂiém?ncfralf cal Area
Net wor ks - Spepit iAGsoR&gii( tlﬂememhlﬁi GenBlatidh PhineisWib rt’edJ@s SSGEN\IetNedlmmtAccess
Control (MAQ d Physical Layg -11: 1999", and
Met ropol ita A?“érl’é%dli%tlt WarKS PO‘“‘éﬁéé‘S“ﬁin‘ﬁét&tP“ lbﬁzﬁ'ﬁt “s"mm“ﬁéa% I“féco“?

Interface for Eltﬁ(@@hIﬁrcﬁadlbﬁnﬂowamah@sslctﬁ@(tmgsnﬁyﬁtfetmm lh{talya&@@ﬁcsand

| at ed d ts/
operat i vely coRBTEE [EER o SR R g 10 dTe, At Ugr oL 4L B0 as the
I nternet, a telgphnei(nptanrd aﬁcﬁorgroposawptzdtfccatsm focWedNs, 2Bhotighl t&p;h@ﬂe net wor k
PST , |
( N). a OC%JQh‘sir“g‘“E%’n‘h &):t 1}“2)‘%& Ttn[\gﬁs I‘t,SE(‘tCﬂdb t?Cé/t ma)mqs(giﬁjc s%mag{c Y tlansmtt

W rel ess netwo ern ubscri ber i ne
(DSL), a tebephmahercddiveecomautiasixisah acatibes wathdihor teamy;uw aneélsesbrdednnect i on,

etc. In one exanple, the W.AN 120 be oper commn
public or pri vsé)ng eﬁ%?%?“ﬁ 48 oA {Tg%an r%%% “?El '? é}iy mﬁ‘#ﬁ‘%ﬂ)&ag 8

oper ativel y couplrédcet witht the THRENG0O.A6- p(wb,l t‘he:HﬁiE mpﬁe)/artdethﬂ@iﬁﬁomz 16145 VI a the
base station 1Qangaﬁ%ttcludtlt ?/anat;-oe% atél(i?’e%ol 1ons[ t'?ieteof ”?tb{ouglpﬁ%%t M&teaﬁ%&{oﬁance wi th

ot her wirel ess nica ocol 0 SuU] porf
particul ar, thegset hmmeélueﬂss eqmmmteatmaemlspﬁaetsm@blb so maymbenbasedivon anal og,

di gi tal ag /or dual -.mode 5 gchnol ogi es such as
d obal Systéejm mmu%abmt}bmaéoordance Wit hel%chu%izﬁﬁgtg I]in10|0 y, W deband Code

Di vision Multiple E&trmeesnf@mﬂﬁzylthn«epduntoItlmghyEE &BérheardllElFléweﬁ stRalelilp Ser vi ces
(GPRS) technol g a (BRGR) y, Long
Term Evol ut i onp }L/‘ir‘tégm ni V%}@E&I@% EM’ ecormﬁl catl o]ﬁélgﬁgygstaggt (UMTS)
technol ogy, stlafvdetidsEdsserbeovect Heses t-dotah dlcodicwstks varctiae Romscrznid
eolutians of hgsR SHANMRLASMAH Lot 0fk) SUALARY el S8 SpaommUNI cal | on

st andar ds. e W reless communi cati on system urt i ncl ude
ot her WPANZ0 WIASITEGNISARL! 1:d PAIT.ond Mimabldend resgdetyatlest- Ssﬁquugmfsaémhet wor k

Interface devi 1%95 i?ﬂﬂ%f&%@%x @R&Lﬁ]o?db&l% Vﬁbctcss”ﬁ&?!@%tch@t Rlal, 8GR afieflRy (NI Cs)),

access points redi stri ‘end pol nts, gateways,
bri dges, hubs an@tdﬂle%@ertlml enent a cell uI ar tel ephone system a satellite

system a per Sonal &WN' ?@ﬁnld@vrtﬁ\y %%ﬂ}}(}? tgﬂg‘t)attveﬁz cBMedWco'ﬁﬁgh BulﬁlXSt em a

one-way pager system a two-way pager s ersonal conmputer (PC)
system a per smmatdt@d@tvwﬂeb@l%sfthaﬁtthe(lﬁi@mt eyﬁ@tﬂem H%W%ef%rmbhccwﬁﬁimil ng

accessory éf? C‘%le ﬁt}ﬁﬁtn@%t <"% f EJ@M a1(3£ He%tlor@ HJAN%de c%leQWQ'aﬁ@(El aQtﬂhe?ySt em
Al t hough certai A exanpl es
wireless network via COHHLCUOH to an FEthernet, a digital subscriber line (DSL), a

telephone line, a coaxial cable, and/or any 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 opcrate in accordance with other wircless
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 140 in _accordance with various enbodi nents of th )nve tion. The
si ngl e radi o Y¥Pat&R®40 may incl ude one or nore host prPg?Eél DYBF central
processi ng unit(s) (CPUs) 202 (V\/nich may be collectively referred to herein

as "processors 202" or nore sor " 0 coupl.ed to an
|nterconnectlonH%TWﬂWRwﬁme%E ““¥%§“@ E%@?Qrgqgﬂé ﬁﬁ@mwgg HY type of
processor sughaﬂmﬂaag@mgyawmgumpO&EIﬁm@me&ﬁdpeAamnerWODMAQMDMEEQQ[ gmhlch
may process data c Cc oV er including a
reduced instru P?% R&%ﬁﬁﬂ?@??@ﬁﬁg Egﬁﬁ%éﬂl %PﬁmQGgﬁéﬁrgynm struction
set conputer (@mﬁﬁﬁhcmNQ@eum@WmnﬂhemmwacegsbmﬁmaﬂﬁdﬂayehﬂM&uﬁmﬁMﬂgle or

mul tiple core desig cessors 2 cor | desi gn
may integr a%’e g‘i‘?’ﬁle&%ﬁ tﬁfg%oi g1 SHE e ga%% O%gl}céc tcghﬁw]toﬁ%s Vd‘l"faéons gr at ed
circuit (1C dh@hnﬁ&Sﬁuﬂ&hﬁ&ﬂk&@&%&ﬂksaﬁﬂﬂAmnkhc&mﬂﬂhﬁh@h&m@mﬁe desi gn may

processor 202 may THCIGUE GamgiesRay 8 ekclilam o d g iE I BBt i va e
and/ or shared WmANaWNOUSdﬁﬂbdﬂﬂﬁEﬂk@ﬁ%GﬁnﬁD@Mkmmaanﬂﬁ@hamﬁﬁﬁc@%@ﬁes dat a
Feduce merory 4 oabe i a5 gt dng Pt BT SRS P L RS RS e
use may be1ﬂadmmhyaﬂqmmssyﬂg%atmm@hédmcnpynmakMGmatdmﬂthammkﬁhmmg or
raefg\r/rg:'lt Iln(ngt ;]eqa%lilln systgm a Qa/élﬁ%naé-cr%nﬁnﬂﬁncatlon ﬁ%b?@ﬂ &?gblg%&gw%yl_la%xg%ys%g mg gclhgvelsucr]
cache, a 6 Iask“hgvekrgamMBa6M}@%[mgﬁGwMMOdswcmeleh@c@w@ﬁme%dana (e.g.

including instructi t utilized ts of the
mul ti-corn pl atFtor ég?)%’)“ml% mb&? AT Pst {)elsfg% ¢ m'i/u“ %ﬁg 1% ge%(ioupl ed to
t he |nterconnemﬁhamymé@wmmkeZ@mmmmhamchMpseAhmmﬁlwﬁynﬁmmmbdbwabwnnnry

Coot oL tae e bindaRve WMo B eco Rl DT S GL MR @i JRABGY, contr o er 210

i ncl udi ng sequenceEgn&2uhsmMM@bwdnémyhawﬁarnmﬁme@mM@dnb%)mhammmwcessbr 202,
or any ot her C ni.cat el e radio
station 140. IHMV%??%SQMBﬁ%Hﬁ?ﬁthgtm%%gﬂﬁg%gpgﬁ)%‘§n9®nkgﬁfﬁ%ng%ne or nore
vol atil e storagenas hnetrecyssaewi cewrals profvssas mlﬁhﬁé‘ﬁﬁ%@@%éwlﬁ@rrmﬂy b¢ RAM) ,

dynam c RAM (WNCI Jigfcﬁ%/dnt% Bnoalsls‘{n%'so‘y (ZWI\QIUXL gtn@ltdlll &’IBSS%EA& %W et c.

Nonvol ati | e nenory e utitized such as a Addi ti ona
devi ces na%Jb@ommdmb@dmmgﬁmWQMUWWQﬂdmhwé@4f@mpméﬁmoﬂﬂ2mﬁﬂmﬂ§uwmﬂés mul tiple

processors ang{j&&s&ubéh ap%lgglg%gﬁlﬁﬁéﬁwgs §nctw01 pxo {35%1 Wg%@% p%@é’sbf ur t her

include a graphics inter d'{o a ay 21
gr aphi cs acceh@ﬁa@mmmmwwdwamwousm@wﬁﬁwpwEWKSlm$ﬁ@bdugbﬁﬁymﬁ@mp@éﬂ216 15

whi ch, for %@R fter (B%C) 1{1&%‘“9%1 ?con é){%% 11191‘?11@1%11 9g' ﬁr&g ugh@ﬁ?)@ I@é\{:«hf@idfﬁe ray tube,

may be coupl e the graphics int ace 214t or exanple, a si gna
converter thaunmmﬁmsﬂﬁh@éf@Wﬁ?gnmﬁplm@mﬁégémﬂ%%ﬁoﬁmbmmﬁhmﬁﬁﬁbémS@ored in a

storage de% Cemtﬁt (Fehcd'i’leS dh ﬂgeﬂaynﬁ{ggg% &ﬁelﬁ}’%@m#@a&'&%l O diRPlLay signals

that arc |nterpr ted and di spl aye I spl ay di splay signals
produced by t h@egﬂa@mualyt (Heviicc A1 e n@9e~q@a§§2 R éughmk?aplp GRrEN AN PP ol

gOde?“ Cez bef QBlgleIQ&'te@gs \lyfﬁhlgtlhpaﬁ @Id%lnwlc@%ltfp%&%uem Iy displayed on the
I Spl a evi ce
pLay 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 (ICH 220. The ICH 220 may provide an interface to
i nput/output (1/0) devices coupled to the single radio %t atlson1/1470 The | CH
220 may be colBPYY'¥P8%a bus 222 through a peripheral bridy&> S Hyét
controller 224, such as a 25 peri pheral corrponent i nt erconnect (PCl)
bridge, a uni v i SB) cont r ol rol | er 224
may provi de a %Ye]p%fe‘ﬁ @e@mﬁ%ﬁ t1R& eﬁftﬁoﬂf@é@%rf" %O@S‘éﬁ’é %érpcftw]sg& “devi ces.
Qt her types of ut’il@@lQ)ly@@d(ﬁéﬁxomymf@ﬁenutolflhbZh&ld cobiiymnl. ti pl e buses may be
coupled to the ICH 220, f exanpl e hro t ridge

control l ers. For exd Feé,zg({ﬁ@’ 10‘?%%%%?1’ g‘g‘k?'pnr%/ CPWC(?IH%H%W‘{?%SM Seri al
Bus Specificat lﬂ&mmpRevd)@in@nmdludk a rﬁﬁﬂiyemnenr h28(MSD) 20898 he HiaE/ 8 nidpi ver sal
Serial Bus Specifjcation, Re ril 27 0

subsequent W&lﬁfkﬁt‘%"mpg ‘et n‘é\r (%3% 08#)%&0 an%?‘%%\% C}P ?m({%ﬁe’ﬁ%g 222 nay
conpri se ot her stéry s c. gnxdclﬁmtgfsbcgufcatotfmnﬁxcm‘ns muarc&ycsmech@ thd\ﬁbclfcés@MéﬁZ ot her
peripheral s coupled t g é qd dovarious. e (? i ments,

i ntegrated dri VéMeieg cr‘lﬁtﬁi‘“ CngBESa“‘B‘rW‘ %?ﬁ‘?ll’on‘?“ éérerplﬁlf’é QBT nfer f ace
(SCSI) hard dr tMeL(ssﬁ)mbodﬂSBltspdretrﬁ@)o;y al2keyboandt, ona omeseyo cm&r adrhgelorport (s),
serial port(s) di sk drive(s |taI e Su ., digital
vi deo int erfac@cnfﬁ(/l%%{m é‘ﬂcﬁ a“'l*%ior% %&5251 e (%RME Bngﬁj%t%% gn autli o devi ce
226, one or0nosyachraabaDiRAYy! GDRAM),isdtic EAMt(Mljetschdlmmma(m@noMﬁqy agnd a
conmuni cati on de i,n.various enbodi t net wor k
interface card (M@?“}SE‘“ al{aldfnag SIE} ég(iixtdonal&uhces riiay, [\)/c‘,l cglgpgera 1> thgg}/erc%%ea‘oe d to the
bus 222. Al so, ncwatrkma,sumcmmmlmpmpmccssutslanmrrm]m&leswwmmmlaﬂ\l on deV| ce 230 may
be coupled to the l}/ﬁl—l rious embodi ne n

processor 202 and t {%8/% @“fle' mc}l%e 0‘6?'}%1 ‘ncf§f?ce 21‘14 gbﬂ‘?‘ﬁéso ndl ch i p.
10Addi ti onal | y216t he, € mghghmaudcemm afli M1011%4@1bn®.1ylem%ndlbuidﬁldy/@d\&tIZI(E and/ or

nonvol ati | Ly.or. stora Qry. exa 0 y include
one or mor 25 of wl%%hyto% exlarin%le mrPgmclu ¢ aélat&»aTe (f] ?a%gpa &?g&\%}! l& I[A? g%mé%ggﬁ
(PROM , er asabbehcRROMc{ ERR@WM dlregh, rfmcahrhgh c(OEEFlR(t]w traglai gk dr ive or

solid state dral ‘ I("pl(‘f%mﬁtw% é@%ﬂ ln%_o btg ﬁp h !tﬁ%ﬁw&oﬂﬁ%tw&%b KBV, (CD- ROV,

a digital ver sati y, a magneto-optical disk,
or ot her typessygfm monwplnatdidply ma@hlthrﬁearp eﬁammdeallwml?e(C@HpM@Iamehstor| ng

el ectronic dat(ﬁ\)}]g%Fh‘q @gdllcctzisl;ftﬂgrclsﬁé} device 216 m%[ﬁasmm&rfyw%%& (Q)Ht}[ol' ncl ude
one or nore of i ’n vari ous e . ah operating system
(0/'S) 232, 2&appleiicabefon b@@ﬁlltud@w b3eandBllbmu011@8@*1313{9@1&Oﬂléhcshb@%dcwmﬁét| on driver
240, and/or prot chl sl%(&hvr?lfwgl‘]‘% P{uBQ{;t@rgagsérkd(nw C(gl@lt:' QIécSWHeﬂ)S B ahhe 20

menory 212 may be s tate dri 28 as part of nenory
managenent open@at/ouyns cormhbhph 0l€Es 980.( sThe302 éxeont @SOV\ﬂarﬂﬂom@f@érfWands and

processes One\,@%s%ga@ﬁfam%o@% tgﬂtﬁemngiaemqm ?4OCQ*?{PR‘H ) n@ld%kces

coupled to a I n~various enbodi nents, a packet may
be a sequence wfplanie wobusAB3? ehreughrisopesipieridl btidee voa | hyss cortipler 2ri*éy*ub‘?ad‘elﬂlcoded by

one or norg; el RhiHo i'af:d%ln()&legmﬂln§on¥150§@’%’f§‘ t 1El<ecd a 111%5exsfaf QA1 8s (IU@B%onf?(ﬁ@x sender to

at | east one recelver g., over network such as the network 102). For
exanpl e, each gadketontreliyr Favey Brotidectiata ppth Aetwpon dlewasessar ARG ek t hat  may

be utilized ingpout hiag t%&d[)fquogrr@@rﬁafsde'ﬁghz@(f Altlﬁmgﬁﬁlggﬁsesw b@Q\ﬂBfeﬂse the

continuity counter, a sync byt 7 ‘source address, destination address,
packet type, ebthe (GERON, Tomeiatle. fyeiangophbiidecs ar ‘h)awﬂéfadﬂtl peDiertd Wdles t he raw
data or contenb [RecRBEKAH Ut RNSERT Bl AREWR STy 3BY A1 RptSnkE &L 1 ons.
30 1998, and/or Universal Serial Bus Specification, Revision 2.0, April 27, 2000 (including
subsequent amendments to cither revision). Alternatively, the bus 222 may comprisc
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 the device driver 236 and/or function driver 240. For exa t he
devi ce driverV938VAREY function driver 240 may be used F&FURYER t
categories, e.g., device driver 236 may nanage generlc devi ce cl ass

attri butes, whereas thefuntl 240 evj ce ecific
St bat oo (eutHPaE beEm ot PO RS, TSy e b a nER e i he
devi ce driver Qa’ﬂe@lelnf@yﬂqmsl:l@q}'@61’&‘@)Oﬂl@ppﬂlhlﬂ’ﬁlﬁ\e(sbuﬁgﬁtﬂl‘(ﬁltph@susﬁoﬁr(e.g.pa(gkz&t dat a.
5As illustrated,in Fj g J'Eg g t he communi cation device 230 includes a first
net wor k pr ot ocb‘ﬂeoluﬁ‘i}{? 8" 5%d a second network protocol |ayer 252 for

i mpl ementi ng the phystuead? rﬁz@mbmblcmoia@mudioayﬁce p.2[0) osemdnoamdtdﬁ@mmhe net wor k

packets to and fr tation the e 5, and/or
rher STas oyt il dey adrandt Rt gnedas uaded Suf SRR S ut GPiaR 140y . The
communi cat i on d@mcmeucr%& in@yacd ¢ard (NeT) or Mahetderd aOder dedtes meydr gougecess 10
(DMA) engine 2 wite to transmt
and/ or recei ve“s“ﬁig‘i“w@b Aé&?t‘z%%‘éf‘f%}’og‘inﬁ ”ucél aﬁﬂﬁﬁ?‘@%‘t‘qm&&o“d%\vllfe% Yfmy incl ude
a controller ZMpleOWOIthE‘M(EEByOSI1m®irlddeerﬂbﬁqgm€n,ts sudtitias tha ppraxgr 202mabihe processor
for exanple, 8 cation eV| ce related operations. In various
enbodi nent s, tﬁgﬁ @IW} rmug tﬁ%”ﬁlépc S"RmC (nedi a access control)
conponent . 10The conmmmomaityl an sxd@a/racne s@AGH 1r4013nay ﬂaEludewotahleranctmmbmibtﬂa menory
256, such as any t of valati ol atil | udi ng one
or nore cache(s%lmoéﬁgl O35t E%‘rex%ré)neb OHV@MC Tt %816 mC]ngyon% i I%OF é)ir"g%ce to
menory 212), afobbvarg: and-erinancR62. (RIDNE) [anglemwaleMT rf’aBiOM)aprmmﬂRQMm ngl e
structure or £ pult] tu for tihe nd/ or
transm ssion 3(1% Wl% e8nca{?“ﬁ}%/dé$\{l gEE%kbhl/@ acfh”%%mfc > “%E A g%nf ca??on devi ce
230 may i ncl ud@&ppy ﬁnsk m/\a)nmct 2Bk KO0 a@bmw cew%oemlesmm eVilhr flmlar e (or
sof t war e) at ma be uti | f r i per f or med
by corrponetrﬁI o?m hé n?:aﬁ?ﬁ%o 1((’\:aatd ]is%r? é’%}. @Fﬁfﬂjﬁ QH]I?C A]%hl?%wgﬂ@ge\#gg 260 may
be any type ofcapabbtobrtage cldaviicétasudhlingsisguchon- vol ati |l e st orage device. For

exanpl e, the stor He 60, didnglu e sd.ol 1 ow ng:
ROM PROM EPROM aEEP%%\\{)} gl k’gdrﬁle{j ?{’%ggﬁ theg%@@cﬁ% ‘E)hv ) Lot "9
menory, a magnethodiopts eadpediisisysiar (05882, ap;yip@isn bﬁ drowy divat 336 buffers

machi ne-r eadabﬁg fm%ﬁ&nadl&&%&laﬁdﬁ 03308“(’11@92 5%5%%%' aﬁd/glacPa ’stolcla(ﬁl g' ng

i nstructions. n various e I ments . may conprise a USB bus.
| sochr onou80 noulenoiys 2 Bneapfoe tawepped uwto dizt solifl |sowe thyyged?3f ©rpaiSE devirces (t he

others being Gp Jﬁ%fﬁkm ol%c?atngl{ r H‘R%pa?c'ég%xﬁgkd&)cxcchﬁsoxgag&ﬂggﬂﬁango 8 plogesGormmonl y

used for strea es suc r audi o
sources. |n i soehromopskersBdevitihond evinge camntingasadey eouplahidwiVdiAaN b of he bus

maki ng i sochr Odnwwwﬁe S8Rk, Tl RE 8 ARRRGAKI QNS moit Nl e T adi o

STAs 140 nmay be con ure comuni cate on two networks, such as a WMWN
110 and a W ANymiRQ ué/pln\gluw&dtgranée el enstor B dlsdriebsizel raspagh not

si mul tane%'k%mn T eRst 6RNe deBtE%wantto‘ﬁ Vet P% REL %&Qmﬁ%&cmménw&l cul t

since network entry coul e a re atively 'l'ong period of time resulting
in interrupti oot orsaenyile each packdyenay b@sab‘fad%é‘WW@ es informatioFhgjutae b3 i s a

bl ock di agr amuﬂflze@ms&{lﬁﬂl@ n]dfOQE)I‘OEQbS%lU o@%h%é(&& Iﬁldygon%sentﬁg M&r{ﬁﬁ Mﬂnt@C@OI’ dance
with some embodinents. The single radio station 140 establ | shes access to
t he sync byte, source address, a destination address, packet type, etc. Each packet may also

have a payload that includes the raw data or content the packet is transferring between

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, e.g., through the
device driver 236 and/or function driver 240. For example, the device driver 236 and
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5 WLAN 120 t hrough an interworking access point (AP) 125 using a first
service set identifier (SSID) 306. In an alternate enbodi nent, the
intenmorking AP 310 is a carrier-class WFi access point that separates STAs
havi ng net wor ROPHEAPWBr ki ng capabi lities from ot her STASCHNSPSY*tHE first
SSID 306 is a broadcast SSID (BSSID). The single radio station 140

communi cates W,th the intetworking AP 310 over. user traffic using the first
10 SSI D 306 V\Ihglp(é]ioﬁqf“ﬁéz iy E%“Sﬁ‘g%éééieh%%‘e§°‘§%6§r é?fVéCWI”P?YJg’ ¥cal area
net wor k ( VLAN) madd8V bB@%, deSide Blasa Suttiidues, SiHaghsethe ddtton skiadri2an nkdOnahdpat are
provisioned to interwork between networks can search for an interworKking
SSIDin the \/\LMC?L@G%“‘CT%%E‘IW%F%E@Pﬁ%ﬁcﬁpc‘é‘%f‘%s 1YY IHUTOCYPE S a
plurality of SlAge ilfvel 236magalséRrPheormad ffst atioensckdd@awi th or w t hout

network interworking. capabilities. Further, the intetworking AP may also 15
communi cat e’wi t h oﬁg ‘llﬁ?tgﬁgr‘“e l%}?%grﬂm%‘“}l%@ﬁfg} lﬁgﬂhmc ! “—br‘aa{.nﬂ‘?qficﬁéﬂ*ga 135 usi ng
a second SS1D g0réeol layer 250 A Y icC&@8 néthak p@tool iy @26 Biopinpadmtioing mt eliywoalk bet ween
a first network such as the N, 120 and second network such t he

Vsl VAN 110 oy SBHHCHOT B BHOTAPLF IR R 881D Prae i Pt gt B k. The

i nt erwor ki ng Affe 3k6ss Gait LeSeand/ol biide STUE fle. @ Smudti-did wartidai 13§ an@@ngé-atidard t o

allow nmultiple bri networks.to tr arently share a common physi cal
network |ink. &g gﬁgﬁn@)‘(%ﬂlﬂﬁf“@?%a‘&wﬁ%&g@' ﬁ‘gl Caxflgd?:é‘sd”%cﬁmflgﬁiédﬁﬁg. 1Q

prot ocol taotumnel) e MiANSE maifch imay tvote @acketidmeto bierndlAat traosmipailot receich as an
Et hernet switch or, router 315  The use of an 802 10 protocal, can allow for
separ ation of &dédgLﬁ‘c{gﬁo?aﬁ}f’é&n"@fmﬁlﬂﬁm%&gﬁ%%gbknéad 1{10;111;6? f iC%n(?lzgﬁ%%g ’é@lcgl | ows a
same | n]t er ne'éI _ rpﬁyg@l_rxgg@dldlf«(gicl?’)sg@deklr e_smogadnhrmg_&t btgc_lfssbo f%rgmampﬂs,hdaevérﬁﬁs 25 such
as single radiog : and tiple radio ST, on t :

"ot ervor ki ng_apmatgceih e EGmaH) isfids 3ol ekt De s Rsllore

i nfrastruct ur em32Q ANAQ(mdiadecearo@®d choponat. eTiretmamdcaiiont devipe130 prapt ocol

services 350. The swtch/router 315 is also.coupled to . a WFEL |nterw orking
Function (W Fy 95 FERCERPSIA Bl R e 5w s O SRR ot Bl s e
bet ween t he fiindtdimgetwor koareht(hHenB® slec ondom atpaodilcuandvintcireha@des to bot h
net wor ks, such_as { Fi, network .of., VWl AN nd. /. . rk of the
VNI AN 110. Themwoll—'ya%ég\(sal}duarﬁ%l t?méarlg)zafgheaam %{]tdé ‘paaﬁlﬁ%geﬁ%t %%ngﬁ}ﬁ% ﬁkanc hor on
behal f of an imteofuodtipedtr8&Tks f@ thehecgsiot nd/ostranghision athigalSTA 140 or the nulti
radi o STA 135. The, WI.EF. 325 is further descri o)A Tt nce to
Figure 4. En ref elrnevﬁ%%ls '? nc}?(f—jln%ﬁtﬁ’gﬁ%&g}nﬁlg&wg@gg Zigﬁ%@r Péaﬁ(}lésa \}mﬁgvﬁgsever al

el ements 020 a NvdgWANict 26D o stotedidivmge @nsudivershat sey Ui widizadet wyrekenyatddway
(ASN-GWN 335 thr h a first I i ne 6 AR -ehgmept through a
second controIVai@%g{u%@o?l,b pg?ioémgcpp?éﬁ(gﬁpggcgﬂﬁt()f?@som%@gmttI%%gégc _ég'fiﬂrhét l'i nk 328
wher ei n solid ddragedeiicdive ake buswrtyterdffsiopsamdicd ash aea npredatiiersthiragat e 5
control traffig . The Of \{M 140 b8 40l dn 0k &Gt O thdBudwitLer net/ 1P
Services 350 e gﬂ%%f %@%ﬁﬁ"%g% s“%b q%}pnlﬁ%?s?eg ot errgfetf\erreﬁt s such as
one or nore ba¥MsPROVIoRBRAEOEERRIRG ddisko diiviae lBN-d@B EBROM, 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  wvideo 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 simultaneously. This can
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In an enbodi nent, a STA such as the nulti-radio station 135 or the single
radio station 140 receives signals fromthe AP 125 in a first network such
as the WLAN 120. 10 The STA investigates the signals to identify a SSID
and det er mi ne¥0 21HEt he SSI D whether the AP 125 supporft&UPHEERWGT ki ng of
networks to access a second network, such as the WMAN 110 using the first
network. The ST.A then associates w e first netwo ccess the
second net wor k Mg THE WP BE fgticen seworey ‘B'EF‘@ ey WIEh e FO“M(%] HHYGY am

illustrating ajpW ferid@s tigk QB il 1ﬂte@1ﬁﬁ@f@@d"ﬁ& ok e W d sadER errbodl rrent s,
wherein the WF 325 el enent c? ri ses anAAﬁ, proxy 405 for tu ne
aut henti cation, aufi§8Fisz5t e Hma%tc"ot}'htf‘?] B 1B% SHEHYEae Blefahethy 1Phe a WFi

ECCGSS Zet\t/\/ﬁrka&f%&shéccﬁa&sarﬂaenébb@mwmé@ng@l@cﬁ&mff ion s:g@gabaﬁuﬁaafmtmerver. I n
i gure e soli ines indicate user traffi as i nes indicate
control traffi &FATEO\PRIS»S ‘étFlé‘Gef(E@rFﬁ?C?“s%“é‘“éAg} E?gl‘i‘ 8 affe?tvf)gfv’(ﬁf A9 function
410 to enabl e gtmghasan) mdmoammm émﬁoﬂ@mttth@mwx/amuﬂgmnm Lharriday be a

W Fi netvvorktothe VWAN 11 riF 325
al so conpri ses¢&® W"F’?bﬁ‘ﬁ}mﬂ% ‘Tpéla?‘g%hw% “b‘?‘Prérl‘f‘t”r"v\,\%l?éé:?‘(agfnef’or | P
addr ess(es) angorh GthdrISTYYRH/0AhPfiOSHIDTINBI aandaﬁba@lgmmmmocaﬂsmge tativough a
PMP client 420 towards the HA, 345. TeWF?ﬁ? urth er ri ses a data
path function S#ohd ‘ioé]mlu’lscaltcé 3‘ ngeraRking AR) 1Y 8VeF W 1t ‘fsél (%t P'path 25
tunnel i ng f1oon$anwmlmcm§ssm®tmpda n(uﬁd\l;epa%@wtnm wnealbﬂem& (VLAN). To
support nobi | |h%/vécrevar ou consi determ ni ng

nar,l oS .ne
A ethod for NS SEERL O% IR .04 S S RARTEr Eh IER et et
Mobi lity Mde RivwriexhsichbigfoCanhextorkbeeSar inahel WL AN @ 20NoThe andrexking 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 scarch for an interworking
SSID in the first network. The interworking AP 310 can usc a link such as a networking
20  standard to allow multiple bridged nctworks to transparently share a common physical
network link. One such cxample that may be used is as an IEEE 802.1Q protocol to tunncl
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 WiFi interworking function (WIF) 325
element. The WIF 325 is a network clement located between the first network and the
30  second network and interfaces to both networks, such as a WiFi network of WLAN 120
and 2 WiMAX nctwork 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
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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
control traffic. The HA 345 of the WMAN 110 is linked to the Internet/IP Services 350
clement. The WMAN 110 also compriscs other clements such as onc 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 reccives signals from the AP 125 in a first network, such as the WLAN 120.
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
with some embodiments, wherein the WIF 325 element comprises an AAA proxy 405 for
tunnel authentication, authorization, and accounting exchanges between the a Wik 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 lincs indicate control traffic.

The WIF 325 also comprises a singling forwarding function 410 to enable single
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
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 I:

Scenario 3 Active No context

PCT/US2011/025727

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

11
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existing Table |I. Handover Scenai | os I n an enbodi nent, a nethod for
i nterwor ki ng of networks includes receiving signals froma first network.

The signals mag be received by a STA such as the single-radio station 140

or a multi-raliP3d" U ¥on 135, fromthe WAN 120 wher ei nPENESIREARS 25 120 s
a WFi network. The signals are investigated in the STA to determ ne if an
access p0| nt /AD\ -n fhn first—networ I/ rlapl oYyS—a Vit hal—AP—usH ” a BSSI D.
It is deternihed, é%"l‘lﬂ@‘lt he BSSID, wiither the AP supwu#ts | GEEPROr Ki ng of

networks to access a second network using the fif®tesietwork. The $TA
associ ates w th-the first network to access the-second network-usi ng a W N

["AYAVAVARAV | LILAZL " A AL I A \vE=g |

i nterworking function (WF) 325 eIT@’E%htHa“CE’G‘ﬁS&d?‘@SS illustrates a network

entry procedure for, W EhbodindniVV Wo@%r%éﬂﬁr&kﬂ@|oﬁ@ct&oﬂ&/11}3ﬁ&s&b(@m@t in
accordance with sone enbodi nents, Several el emsnts tl
procedur e i ncl HERHEOR af5inpraoy aks BRale Ry LSige ey %ﬁr %th‘i Hl?sg Singl e

rﬂ-d| o0 st a:jl on 440 <@k onf[ h@oxrﬂllhﬁélti ad'deF]aQorS[?atﬂl(ﬁﬂt xa-ﬁﬁA(Duf 125|V@bl‘élﬁ tHe. WAASO used in
t he proce ure are a WFi the WF, 32 AAA 340.
15Access to®a fA0rst WHansk Th sisatlsss li“%ohté?dt“fﬂ ]ﬂfﬂﬁ tagg%@}néfaﬂ%ﬁcc%o of the

M5 505 to the WifriAPN: 5kGirdyetGaRtduiiyRg vk Arsi@ial Bsshxy tthe ddvlembeS and
performng WFi  netwo k d| overy and sel ecti.on.. The M5 505 authenticates
with the core S&8e ‘frlihe(%SN?pogf nfoROrkiRE SRR OB PSR By Yendi ng
messages thr Ou@m&mﬁ1lelEIﬁrs@\hbt5&Q AR TAQsdobigc Wil BR2Estwhiensi thadchie thdAA pr oxy
405 facilitates agthen |cat|o Wth t %9 [yer for 20 the M5 505. A
DHCP di scover y>Hg 83y¥ %‘&@al\@ gwonﬁqneﬁmtﬁgﬂ %%E? “Pg he WF 325 for

di scovery of a DHCRg&esvilstratehhensbdPerdty gxogedddSoi Wikt sd WMMAX%tmﬂgy be used
for discovery may be

urp tration.re

sont to the LubE WETs BT i Gribrit et P BHBE S E O THE W 355
to forma M P dsuhiaéle pmétd[ﬁlcl@ﬁlu@ffnfg emol’,ﬁBStaiﬁ‘ﬁB$BI8gﬁ)ﬂ \ﬁlldh&l@@lb@/fhd sigyfe tatie MS 505
fromthe DHCP Pr.ox esponds to the DHCP
of fer 555 by s&Hgh %48 %ﬁl—“{&fﬁ"@&ﬁ@é‘){%gﬁﬁzﬁe %a ‘%1"% ‘6‘6 W‘EW&B@‘%%‘} 415 in
the WF 325. Avmsmkmmmeﬁgﬁaﬁmmaﬁﬂthmﬂs@ag@ |s sent by the DHCP proxy
415 in the F 325 t othe e for ent from
the MS 5051& om t h@C%”Ft 3 NS netw ’Pé‘t@?%&eww ‘mofl i é(?% ne%flgg(gst?or net wor k
entry by a STAh(CWI[HDAN%@b)l’@ﬂte!llngl\fﬂl@l sdgnfil bysthe MSg@ﬁadnd fmfmrrmag B hatsdrk net wor k
using the STA that is g nuni ¢ Lo q§§§twork and
a second netwo igoverpzhand ?GPCCI}IIOtll L[lfl qS %(% aiut%entlc% atf]% Iseéxe ?10‘[\&%%& net wor k
and t he secondof the WiMAX network by sending messages through the WiFi AN 510 and to the WIF

325 wherein the AAA proxy 405 facilitates authentication with 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 [P (MIP) registration request 545 may be sent to the HA
345 and a MIP registration responsc 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 (WiFi) network and the second
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network is a Wrldw de Interoperability for Mcrowave Access (W MAX)
networ k. Association is established wwth the first network and the STAis
authenticated in the second network by sendi ng EAP nessages to a WF
through AP. AV W'¥covery nessage is transmitted to 8?@@8@&1’02&72%@
server. A DHCP offer nessage is received by 5 the STA and a DHCP request

message is sent in respgnse, An acknow edgnment is recei fromthe WF 325
and data is seRt™H§ it PIFGW @%ﬂldBG@F‘Offeffgﬁ'@'eg’b%gﬂ‘é?mcﬁe“h&W"l{)h‘ée“}"i'lf‘st

net wor k. ARb@MiIOR iBestabliskislt wigt @S fiat sdtngk @nd adiSOAhanabedatewiit kheno
pre-existing context in accord e Wth so nbodi nent s Several el ements
are used in th%“cb’ﬁd’ﬁtévail}rbé SFW@F%'%HB“W@)%%%% 1?“69&]’;1} @ﬁC? 5OVB®5, whi ch
may be the singkwagt adiagsmsicato doovE4DIOCP e, MUDHIP stRinasaat Atrdcainedb35 of

Fi gure 1. SO u int rocedure is the WFi AN 510, the HA 345, the
AR 340, 2 51 ngF S10 AR AGVT e T Btst L Bd b B o ngl o
radi o handof f feeami aodihciwIRe2wad Katd i@ st DNtISX Anetrwiarskcondnctwarigging hase st ati on
(BS) in a W netv\ﬁrk, and the access service network gateway (ASN GWN

335. The SFF 608 %8Y™al so 15be referenced as the WF 325, The MBS 505
in Figure 6 entersFauWdilunatewar dngkel bdio dandmer exianmmd @re-eksinggeoaterreihhod as

illustrated in Figure.5 and as.described above. The 505 detects
avai l ability o?“%g"ww& b%‘ﬁﬂ%?%}m%f SFVﬁ{agﬁl%PtR?lﬁﬁhcgé{‘ptgsl“fcf‘%/c,’n%{ S€overs the
SFF 605, and décindgk stinckepios, ehidlinMpXe hosibgxiadié 2@ion AdB@nlicesultofaditessages or

cal |l s are exchanged,.i ncl udi ng, one or, 20 npre of Ny i request
(REQ/res ponseSta(t%ég)5 Ogglfmﬁét g@%ﬂbe? Wethel\?%g@reéht ¢ 'Fﬁ% @Eﬁbgg%&ﬁg@s %tion basic
capabi lity (SBOARED:RBRing2&waxdiohangen (SFp6ls-ustdttactabie singlé28ioexchiéinge, a

D vacy ey TS TERL R e SRRTR SR AT R
traffic encrypiecivank, keltheaf&ek)sehacnatshak eiteG 27 (ASN-GWE i3St FlatSFe n0y REEGso REQLRSP

628, a M5 tt achnment R 629, a dynam c service allocation (DSA)
REQ RSP 635? ane %036158$a§t}5§&3 egi stration 631 exchange. The M5 505 deci des

to handover to theTMINBSOSHetiyor kentoms :eV€neivtorl64 0, susi aigngd, nglge meddil o handover
using a tunnel, f.ormed £ e.the oF gs E%Péd%b&%? TYY Mé‘%d&@&g‘%&ﬁbi}@?%“ es of
orned 1nclhuding one or nore of a

exchanges or calls are per nobi | e
station 30 handa&x n¢tDB oMBld®)oiRegaBdility. dschandobEF 6¢3HD) draljupstcate42, a

A DB Ho- 1t G40 AN VB g s SRR S n e A o O BT
si ngl e-r adk® haerd ofeernging (RFGHINUEE REQY rog@nicdR B8 @2 Ubsiwegn G biSHSrangthe i es of
messages or CagPIF%Og,qcélaH«gli Hadc &Bﬁnlw (S%EF ﬁE(S)/E{SIaGZZ 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 tunncl 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 648, a
MOB Cnf 649, a Cnf/Ack 650, and a HO-Ack 651. A single-radio handover to WiMAX
660 is 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 deregi stration
667 prior to establishnment of data traffic 670. The dashed box 68

i ndi cates a pVBe¥HPSf or a single radio handover to a WFNER h‘é‘FWk with
pre-existing context. 5In a related enbodinent, a STA performs single radio

handover using a method corrprl Si ng connect t network and

det ecting avai MY [S)MHeo gd ﬁ’cf%‘é‘f’%r% %@CWN%‘{@C%Q@Cgmﬁlﬁteaddress of
a signal forwasmi ang)LAlalet%Qna HBFR)k 666, W 2 38Bpai dtlbgstaemonsd patrwor k and
establ i shes a tunnel to

he SFE_of_the second network. The STA then
performs initi&f ab]éh‘f"?“ymt%tattrﬁ ‘CQ%Q:OWGU?FE‘EC\?%F Eg)d{}(g?atef ABOPIHR T 28RBS per f or s
handover to thgdio hdbasea stimhxaawd@%ith prelchigingemerd network. The first
network may_be a Wrel Fidelit W Fi et t he. sec net wor k
may be a WPl dwi de™ an'tcgfcgﬁléc’“glﬁl?cl"i’ g#‘?‘é’Flf l%?b‘%\ﬁg‘@cg E?é’g%vé‘sus IWI\%&) et wor k.
Figure 7 illusidmpli@s @nktthglea ﬁt@ﬂiu@woh@dihd@&’[&ﬁmg QraidbWyHdf aRebmbiickvarkd 1dl e nmode

i n accordance th sone e ever ene n t he
procedure incl ﬁfﬁhsﬁ dispeyeyy aﬁﬁ%{‘q‘%‘)fgat‘éiﬂfﬁofﬂw @B% ?@ﬁﬁm?ﬁ \%}F:@%b)g "he si ngl e
radi o station ;b&ﬁadmm&rlamrmhmmef adiel StRiSFPOf tl8bconl ndﬁlf@hr'ﬂleBTA/@HeSO used in

t he procedure are a. W“E Bhe V\ﬁF 3§5 $1edta t B ]toththe ASN- GW
335, the HA 34O e gy Ko %bﬁi’}’“ netwo fpgt 1) c?m padyg i dRged
bet ween t he) MYadsDdstiot hes fhaniege&ondBﬁetﬁde Tafﬂﬂmtlhevol‘%m%l& @aWwitelass dglefitgi on t o

handover to W Fi. termned. W - EAP.. 20

aut hent i cat i ong){?ﬁ‘; “ﬁ%@@‘a@’g t?%tbec(q,%ill P%W%IE d"%x (?h%r%orlgwig%%v@%erat%}ln'g %S 505, the
W Fi AN 510, trh&ro%&,&&ﬁ» (mmmmwm 340. A switch of an IP vi rt ual
adaptor to WFi |s erta in.element 73 DHEP ssage 732
is sent fromthe E‘)g @‘B“q:teﬁea ngf rg(g%bfng?veldfosacovérnetwm i ‘sérver. The
DHCP proxy 415aci:d’1dahch@v1ﬂ£\l(ﬁle3:250(ﬂfﬁtylt\bGe»ﬁﬁ&ﬂbm‘ems ardusctm\ﬂerpymgmrcpmsﬁmv A nobi l e
P (MP) |strt|onr es| e sent 25 nd a MP
regi stratl r'e8pd ﬁ§t8“°?§g[gi %}H‘E}l rtl% Fhe \RPE tat"%{l ggdb%ﬂf ”au%B nmessage
is received bystztuhleBIS'BfE@ScfrA)lm mslxelnlﬂlﬁ@%cmm)egc MBI AN Stthéie WEE3BR2Bc The MS

505 responds to tggﬁwgp‘\gw\%%s&ﬁx §@nldt CP request 740 message to

t he DHCP proxy gy edgenent 742 nessage i s
sent by the DHCP pDﬂa(yafﬂCl'E)Sll\rD‘(d?hlanLWdﬁV@QBlCW iOhelcN/Bm?gBS 6t aprtoviidle for data

750 to be exc hﬁln gn(%(fgmslon tto Iﬁandovm gv%\/ éoﬁo is deter %llﬁdg%tﬁ V\%MIAIXI gl% tﬂ@hg? a single

radi o handover re-existing con i n accordanceé wth sone
enbodi nent 80 Dathamrt:mni f7220mc7é®5¢sm$ cdlk elranged:ch bttwee thetNie SKSIEOEE Ahe W Fi AN

510, the WF 325, g Loy ol .85 610, the, ASN QM 33huathib s i 345 and_ a

decision to han 'over an |IP virtual
adaptor to W Hierformeparefeorurgd0. i 41 DEICEnigntver8 3@ssagk TDHERerd figo dveevly Stigssage 832

t f t f A
mobi e 1P (M B Pagrat T ARl Pt es, e ShEr BN Rl (R a2 e

regi stration rkegpndn@eilsa%rylpsmsanm mobitc AR (NIPFre5siBAG requeDAZPMT e gpnt 838
nessage | S,4 eGe h‘éﬁ@ 39%@%%%%&%9 i @[e%g%g?%%%oge%y 351 piics g WF 325

The M5 505 respon y sending a DHCP request 840
message to the3PrERagorisoxagivadlll thoaMp @S famFthg DECP RropiHEP imdk Ao Edgémrent 842

nmessage s Seq\;IS %g%\?&ld%% B E &feﬁ%@v\}r SC nthlﬂfed %EP $%§cslt 'gf()trrl@\%d&@) @05 to

provi de for data exchange
DHCP proxy 415 in the WIF 325. A DHCP acknowledoemcnt 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 503.
Figure 8 illustrates a single radio handover to WiFi with pre-cxisting context in
accordance with some embodiments. Data traffic 705 is exchanged between the MS 5035,
the WiFi AN 510, the WIF 325, the target BS 610, the ASN-GW 335, and the HA 345 and
14



10Figure 9 illustrates a single radio handover with access control in the

i nterworking function (WF) in accordance with sone enbodi nents. Data
traffic 910 is exchanged between the Ms 505, the target BS 610, the ASN GW
335, and the WR2Y¥ABYARG a decision to handover to WFi STV HEd in

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

el ement 930 between the MS 505, t he,\\/%Fi AN 910, éS anﬂ#.he’ WFE 325. A
series of nmessAg®E oA LhRWHANSEE BEEWEEIICe ANEE0Y 20 (Y plapi9sl t he

Ear g}et (%/S 6)10&%&23’1% ﬁelg%nﬁﬂ Nve@ﬂéla%ﬁ).imlpi{gpihiﬁtgveaﬁm&ggugsmzrip.&ehte‘dmhamlever <(:| H%6
RNG REQ | P ), a Context Retrieva 4, a Hanpdover t { Fi. Require ,
a Handover to Wi 'ritheREE e dpsaerypf vsé‘r“’eer‘prﬂo € Péﬁ%%évr e over

Conpl ete 942, aqldandoyesnt AU 94445 and var Hainehavieksphiaaploet enBdGevessage. 20A

switch of an IP virtual adaptor to WFi is r.med i | enent_950. A DHCP
di scovery nessige A\dHE (@Céégfncﬁ‘s?g&rﬁrf%]éfcq\% “588‘% %03 ﬁPWéhWﬁ%‘ygiﬁrmdi scovery
of a DHCP servetr wiA3m0hihk €1S1585 (cMof)s t6 B DSICP atfer@B8 bye@utiagta H5EP icqucgent to the
HA 345 and a MP registration response 9 is sent to the WF 325, A DHCP
of fer 958 messiyenPEesBdkiR/E wyt‘ﬁglw @g%!*‘??r &ﬁ%‘ﬂ%%ﬁt&gﬁdﬁ%ﬂy@iw in the
WF 325. The Mne®f}bisi@spomnedsHt®pibhiel 2m thHCR 308 foelle MSB)Shyprsededbmigtaa DHCP

request 960 nessage tq the | roxy 415 in the WF 325. A DHCP
acknow edgemen?ﬁ)é(gl? Cﬁ‘g@%‘g%l%l}'g@gﬁf%by the DHCP proxy 415 in the WF 325 to
the M5 505100 proviHeurd Or ildhatades %7 Qingleo béo exahdadgenh widked tdeolMs B505.

Figure 10 is a flowchart .of net hod for.jnterwrkin e s, which
i ncl udes recei We%o\‘,@? ngfn %“38%&“3@%?“& Wﬁféf%re\é\%?(ﬁmeé“e%tﬁ? I#\é\gg&lehe
signal s may becxcleagld\bededdythaMSB05ThA g BB tohe HAINN-ARG3fhed e HALHe W.AN 120

is a WFi network. The sjgnals are.investigated t STAto identify a
service set i d&HEiPIEP ¢ %%11‘55" tP%'e’l'se | ehﬂ“”?flg‘if}?m‘ink &IOS Qg%ﬁésr%rﬁidﬁ%o “Yusing the
SSI D, whet her i{ldautAiti@UEPoses otdaiser vionddi 93¢ befveon elteids K, hoWdl @ééss0a second
net wor k usi,pg t f network in elenent 1 . _The, STA. as hates with
the first 1Eetwgﬁ1? v{“ﬁ%scc%§§§65t°ﬁ%1“5§%ﬁsoaheaexﬂl§ ﬁg‘%ﬁgweﬁgplﬁéé aWEi i r%?atér wor ki ng
function (WT bhe 32&t 8Beirentndite A$Na808351080ing an Uncofrvbaldhaménts(bitay be
descri bed herej 1 renc dat uch,as i nstyuctions, f.uncti ons,
pr ocedur es, da&@@%ﬁr@%{) %?2253, 8‘3]%6{ .R%‘g Vf‘@%ﬁp?g{ga?%rvr%r?%c‘gﬁh 8 u?é |)§(c)6hasetti ngs,
etc. 5 For purpdsestodfiFitRuimnsd V3 h dsudpey Corecid Bm Hypdogriambleedvkrs a broad
r a.”ge of soft V\ﬁzli‘ngov%g)mgﬁngn a%glgiocc(;‘)ggr%lglel%&h%’mcgsgg%.l udi ng appl | cations,
drivers, processes, routines, Aet hods,® nodul €s, > and subprograns. The term
"program' €an be useditthofpefPerirtrdapteonplifetsecdompd hatemon 98hi 4 DECPe. , a set

of instructions that can he.conpil [ ¥ L of
conpi | ati on un‘iﬁ?cgv,myd?“sé‘fg“p%r%tlsl “on 18?1?% hé%%%ﬁ?%? ?\}o}lﬁlkﬁnﬂblta%c%%lﬁlso?g?hlgpt erm 10
"program’ may deeusedobie PaVEr) regstanmy requbst 8%t & oent of th Higt Fdaend endP whi ch,

when execut ed By A% IRl 833, SRTHOWIALONSDRYSERI KGR QMR a desired
of®signals. e pr

transm ssi on 1g’gr ams 1hthe w reffeess confruni cat1 ons system
100 may be conigithe¥edisciomptaBHCB Poky 4l SSofit WAF 825% rihi MSriie respondsHethoper at i on
di scussed herej . g L i agexeevtiQnaafi, md5

appropri at 2§f i ?Wél g% @ggﬁ%%?ﬁgﬁ%%s{e%ﬂﬁ%ﬁégt ?nst rtl}cotlpons%n g)}n tangi bl e
medi a as appl i ¥Hb126. A TGS aclamblottiemen s nefsagereseitrby eietOHS® Py 415nethade sets of

Instructions SRS 89 SR QdeMyQia BFAS FSSEMB RIS mOMsBbAIEr Wi Se

i npl emented or realized upon or within a machi ne=readabl e nedium A
machi ne-r eadabl e nédigr? isndlowehes otmyetid dh anirserkinoe! ngtworks. Aigich clugeansmi t ti ng
information i q'ec%ivfn%rsghaﬁset?oqﬁpﬂir?c B0t iﬁ@&ﬁ@npﬁoé.eﬂgsi’gna@s &Q%P%@&&l by a
30 STA from the WLAN 120 wherein the WLAN 120 is a WiFi network. The signals are
investigated in the STA to identify a scrvice set identifier (SSID) in clement 1010. Tt is
determined, using the SSID, whether the AP supports interworking of networks to access a

second network using the first network in element 1020. The STA associates with the first
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20 For exanpl e, a machine-readable nmediumcan include an article of

manuf acture such as a read only nenory (ROM; a random access nenory (RAM;
a magnetic di sk storage nmedia;, an optical storage nedia; and a flash nenory
device, etc. YR%dd9Pon, a machi ne-readabl e nedi um may FAEPHEEBPbpagat ed
signals such as electrical, optical, acoustical or other form of propagated

signals (e.g., carrier waves, infrared.si s, digital sig s,..etc.). 25
Wile certain f]%\éi?r[(]f‘ééccﬁf thteﬁgcoi’“ﬂ@eé‘ﬁ‘f‘%‘ éiﬂ“gh(g\yl{gIL ‘5@8&‘)‘%1“F?P£¥?%&@§L>a#é descri bed
herei n, nmany neighdnt @akinensq3osubstituti ons, changes, and equivalents will
now occur to those ski|led in the art. Lt is,.therefore, to be.understood
that the appended @P’g?‘{’fﬁenﬁﬁgy'ibﬁgeéﬁgé‘ghefe@ EVEFreNE o ‘Lﬁ‘ﬁéhdhr?bali\'f“ic%oéﬁf’i ons and
changes as fal fintMohd)prcddies, tatki srsick i dbpldftioh Pegtamy enifigomtion CtiMsMEe. 1. A

met hod for i.nterworking. of networks, copprisjng: receivin ignals froman
nocess poi nf (A hch O s Pk ADRA! e Ag e Er shafS% | dent i1y
a service set tdgoichk el cofSRtD)ncluding applicedng rdmiv¢i, pBecsies irtigindshact®3k, D, whet her
t he AP supports (%%lntje,rvm‘rbki ng of getwor,,ks 19 access a sg%gond netlwork usi ng
the first net wBPRISZHY Subprograms, o The fel i Baerehi's 0 PR SH P S N8 WOPRFo access

t he second net waipkatiosivag (B, W kel g Ssstrbdiidi@l ihityca( \BE Fdonpilent iedeparidariyng af uncti on
(WF) el enent, ﬁrei p thq tWF el ement T.corrpri ses Si ntgl jnng tflort\/_vardi ng
function (SFF) S and" & REBITE"i"Ateef BH10t 806ICO‘F?I}5§OI¥ Stei gh~agent ™ (FA), and
wher ei n t 0 18ccysgraimi @ag Boeatto et woimk cdllbabu digsstrusibmgvhicheviro bictwedlbl FA to

t unnel fromtht%fir t second d of claim

st network to th cond network. 2. The mnetf
e o o b stmiSS oML Sodil oS RRRMR o IR Smirop FEEIE RS, O ¢

wherei n the SShiyrins imthe wirtles wormkinigliofd NQm 8BInRy be donsiddnel compdnack bk cl ai m 3,
further incl udgoﬁgasel ecting the IWK SSID froma plurality of SSIDs, wherein

each SSID is rnatpper RS e separate virtual |ocal area network (VLAN. 5.

The net hod of cl ai fhe3ppemtier dkausstdeerdM Fragl be ngemtrallg dngiititglewia arecatvnhdnt i cat i on,
aut hori zat i1§ n, ap;aa‘rr(])gria 1C 1r(r)nl€|vg;'[ei orxlg;ot{w'%'ra‘eA gmbfo'dllgéz E’tsl Qe in@lrr]ugti(%?tog ta%%%fé ntxeldBCatsi on.
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
machinc-rcadable 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, ezc.).
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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6. The nethod of claim1l1l, wherein the SSIDis a broadcast SSID. 7. The
nmet hod of claim1, wherein the first network is a WFi netwrk and the
second network is a Worldwi de Interoperability for Mcrowave Access (W MAX)
network. 8. A nethod for network entry, conprising: receiving a first

signal froma first network using a station (STA) configured - 17 - to
communi cat erovefs:t he first network and a second network; establishing
association with the first network; aut henticating the STAin the

second network by sendi ng extensi bl e authentication protocol (EAP) nessages

t_O a WFi nter kt & rlrﬂculoq m 0, ﬁ%tv&ohkso & \CCESS poi nt (AP) _enabl ing
BtROq fog AMEREOTHing OF BRR

single radi'o ha AR g second network via a

singling fOrWarﬁbﬂglrﬂcgl&lfgiials%rﬁ%E&cds@pdhhﬁ(AN)Enaﬁrst netwdrBnsmitting a dynamic
host configuratijon protocol (DHCP) discovery msssage to discover a DHCP

server; recei vi ycdizpfimpthoniapisie deagh; 2 savipe pdidRRITIET SEDBHCP O f er
message with a @LQ%IB%QU%% ”ﬂ%sggﬁb LWBERleY Y AP %@?HRWﬁQQ\%’&E{ fopom the

WF el enment; an transmtti ng data over the ond net wor u5| ng the
first netwwtiworkisao acaerdi i;eeonahhﬁwodtuqmmg)ﬂmd‘mktn(et@)rkfmrdel gn agent (FA) in the

WF. 9. The nethod of cI 8 V\,herel the first net rklsaWreIess
Fidelity (W Fi)3Set gk rR" Qrséer%‘ﬁ%‘ kY REFRS ite SERAF BRiVgEC usin

I nt er oper afyifeldsy Hi@dit) (Wl@mﬁﬁer%ﬁﬁﬁé AWHAOW ISt ¥BkKnt, wherein the WIF

element comprises a singling forwarding function (SFF), and a mobile internet
protocol (IP) foreign agent (FA), and wherein to access the second network includes

using the mobile IP FA to tunnel from the first network to the second network.
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.

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).

5. The method of claim 3, wherein the WIF element comprises an authentication,

authorization, and accounting (AAA) function, and data path function.
6. The method of claim 1, wherein the SSID is a broadcast SSID.

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 (WiMAX)

network.

8. A method for network entry, comprising:
receiving a first signal from a first network using a station (STA) configured

-17 -



10. 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 henti cati on, authorization, and accounting (AAA) proxy in the WF. 11.
The nethod of claim8, wherein the DHCP di scovery nessage is sent to the
WF. 12. The method of claim8, wherein the DHCP O fer nessage is received

from t he Wosomndéhnicatbevérahdfsht aétwotlaamd d@cond@it@brk;t he DHCP Request nmessage
is transmtted to the WF. 14. The nethod of claim8, wherein the AP is

configured to pegahlighingabtorcighien withghe fest agtvoder vi ce Set I dentifier (BSSID)
support. 15. Aghtﬁl{r}t%fé:g%l?%;tﬁgpgt I RY @t ?él%h%: xgetg?gﬁg'@: Cshﬁ‘cﬂggf’éﬁe Lum t hat

stores a program ram bei ng executa Ine“to performa
met hod, comphémsicagon paaetoli (FARI goshgest toom MiFiattas®ripag EuncA) (Wika fir st
network; investigating the signals to,identify a service set identifier
(SSID);  througgeaneackesyinqynt @& £Baklmg SS@‘DF&%E%IH’Q% {“Pfé thpliasy FsoYark to

I nterworki g sQJonH%EWrE%iat@siﬁ%ﬁ%s@ﬂﬁaﬁﬁ%%&tﬁﬁt(ﬁpﬁ%nl{ﬁé fgrthe first

net wor k; an assocl at 1 thefirst network to access the second
net wor k usi ng atrMisméttiag s a Fidgednicy hoM Ebjfigunatemwgrrétong)  {DRIETA) o disCoVeEy

el ement, wherein the WF nt conprises a singling forwarding function
(SFF), and™85A&hi Sqoﬁ?rearﬁb%gfsﬁf‘@&ol (1P) foreign agent (FA), and wherein

to access the seQppgRahMEPIOiNGheds; using the mobile IP FA to tunnel from
the first network to the second network. 16. The article of claim 15,

wher ei n t he SSIBspandig th theePREPKOHer esprge @gh BDHGR Request messageie of claim

15, wherein the fi.rst network is a WFi vl é}# e second network is a
VWor | dwi de | nterrgﬁeel}llél%iapia%n “l(;)l?a cePg\%v{/gr\?etH ccesegen? 1\%%) net wor k.
transmitting data over the second network using the first network via a mobile

internet protocol (IP) forecign agent (FA) in the WIF.

9. The method of claim 8, wherein the first network is a Wireless Fidelity (WiFi)
network and the second network is a Worldwide Interoperability for Microwave

Access (WiMAX) network.

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.

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

WIF.

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.

14. The method of claim 8, wherein the AP is configured to provide multiple
-18 -



Broadcast Service Set Identifier (BSSID) support.

15. 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
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, wherein the WIF
element comprises a singling forwarding function (SFF), and a mobile internet
protocol (IP) foreign agent (FA), and wherein to access the second network includes

using the mobile IP FA to tunnel from the first network to the second network.
16.  The article of claim 15, wherein the SSID is an interworking (IWK) SSID.

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

network.
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