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present invention relates generally to voice

comuni cation systens and nethods of providing voice

comruni cati ons crossing between packet 5 sw tched

networks and circuit-sw tched networks and, nore

particularly, relates to systens and nethods for

handi ng of f such calls fromthe packet-sw tched

network to a circuit-sw tched network. BACKGROUND OF

THE | NVENTI ON 10 Voi ce communi cation is evolving from

circuit-switched technol ogy, such as provided by the

Public Sw tched Tel ephone Network (PSTN) or Public

Land Mobile Network (PLMN), to packet-sw tched

t echnol ogy, such as provided by Voice over |P (VolP)

techni ques across | P Networks. Indeed, the Internet

Engi ne%YS@‘ FivG ANDr MEETHODH FOR HA/NDIN@ GNEBsAdCALL

protocols to perform 15 various functions in

comubiR@Mok &AGKE&P—&WJE&EPIEBNEWRKM@IRCUIT-

Initiation Protocol (SIP)., s eC|f|ed |n | ETF request

for comment docunent R 'Tﬁgﬁg veloped for

establ i shing voice calls between tmo partles In

contrast, Real-time Transport Protocol (RTP)

specified in | ETF request for coment docunent RFC

1889, has been devel opg@ ook GiRINPERFEOANZEd voice to

20 be carried over the Internet once the call has been

est abl i shEde prasent vevesorerdldtesegeasrallyite voico nommuaskiionsystems

is evol vi i ss networks .ar.e evolving from

o r el oy S oy (i OpS et BpedRpecker-

155~ 99 itdnRd nethvofid @Mcﬁﬂtgmhgﬂym Qftd Qﬂgfé:b%rtlcularl relates to

packet - sw t ched networks (e. N, UMTS, cdma?2 83

c apa$yiseensfand umpgsloodsi faghandirigt Qfﬁ@mha:alépfrbmdhc p@wk@t-smtched network

nDbl{e end- use{ﬁﬂﬁ %ﬁflp General Packet Radio

Ser ViOACHCBRREChGn ot an evol ution of GSM can

support packet data (e.g., web browsing, email) in a

cellular environnent. Further evolution of GPRS, often

5 referred to as tBéf@ﬁﬁﬂ@lgﬂ@CWHBHE@VVENTTO
'Ibel econmmug %%tcbl%ﬂmﬁl Sd%lgﬁni ﬁbl?lﬁﬂ?éﬁ-%%t%&f{f t%chnolo gy, such

support r
Vi degs Iﬁdﬂﬂed Py theﬂ:hibﬁia l&mﬁ@hﬁt‘?ﬂelal)hdnﬁ Netwelkl (PSTN) or Public Land

envi 1(/1()0%{{5 ?\Itetwolrlr; (lgglg/h\%)l g)npaclgeht—esw-[thcilgcij tegﬁ{]o?or g}}, Isgcril as prov1ded by
Voice over IP (VoIP) techniques across IP Networks. Indeed, the Internet
Engineering Task Force (IETF) has developed IP-based protocols to perform

15  various functions in VoIP communications. In particular, for example, Session
Initiation Protocol (SIP), specified in IETF request for comment document RFC
2543, has been developed for establishing voice calls between two parties. In
contrast, Real-time Transport Protocol (RTP), specified in IETF request for
comment document RFC 1889, has been developed to format packetized voice to

20  be carried over the Internet once the call has been established.

At the same time as voice communication is evolving, wireless networks

are evolving from circuit-switched voice networks (e.g., GSM, IS-136, IS-95) to
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Partnership Project (3GPP) has specified the IP

Mul timedi a Subsystem (IM5) in UMIS to acconplish the
weooinolo9and service functions of wrel ess | P PCT/US2004/017412

multinmedia. 10 In this regard, the 3GPP has adopted

SIP as the signaling protocol in IM5. At the sane )
t i mepacket-gwitthedinet2006 (augr, WLAN: &M EPPingr28 0@easpable of supporting

devel opi ng..t he..l P. [ ti nedi t .

For rBRi s Yo PRSI, Lol papkct Radio

( MVBYarvick QGPREB), evtiéH istah@velatibhi 6f G8MI cag swipoet fauke daris.g., web
of wireless IP multinedia.,  The 3GPP2 has _al so adopted

S| P hrawsinghemailen §seldylay enyiropwent; Suriher evpduliona| R witen

f | s iNDShi ot i

3 VBRI S e THEPA Mt TedRu RERIG Sy b AARPSE o

I nt cexfplexted td spphit ogl-tinphankinsdibh over & Gsg, VAR, (ideANyer 1P,
segnents of the co nj cati,ons industry, follo by .
pene%tlfeé{rlﬂ%wln?@iﬁbmtw FRYiEIMeRk, Hiowy ‘Fheﬁmrg,e C?@Wtwn
kin ' ' s .

£ ut s eps P S GPCREE) baBlecRAGES YAV} SR SR (1MS) in
NuMbEMES to\dotdnplishribs cordam] wrd feraise fidcipgeofiwimless IBfmultimedia.

PSTN phones. . T ess, this heterogeneity, :

B o SRSt e aGEP 1A Sioptdcs e e une sl i BS. At the
cal | %aﬁlettﬁh@,% AR IRIDES whild RRI BGPBY nYi G&nVR% SBpinkthe IP

anot her di nmension, footprints of wreless access

net waiuksmedia Sulanystema S, efdrmgrishreested to @s the, IP\WNIwkimedia Domain

UMTS, Q00) wi || lap with footprints. 25 o
oSS oiplantn: bnedioRlp gl eideg BEHBR-PErRo ) muttimedia
for vl SEPREh& also@ANpteERRSintd thelldS spedifalion.! N this

regard, consider a nobile node that has two
liSnt er f ac eEhe magstleplpymanigd IRmstvasks syppotting Y ol is expeected to

v A RBERBr e SR AV of & Rkl d e Bye i shiiRbcon)

| Nt eponeand Waieltgs VAN WILAN) 3c&aéite s PO demnuttdeotdiadisry,
usi nq%ga traditional (non-I Pl 30 tel ephone connected to

t he PHYNed by perdtzatipn e e osHular 6 @risgments {Thysy thiodkig]spf

to i . all . , .

wni SPRASLECRY AN AL iithe S8 T E 2l qua iRl bygpg witlbe
20 bi lagzenmiehenof ¥sIPoptioned, at hellas wdargg aumbeMIfAN T pirerek., To
however, the call is typically dropped, Dropping. suc

cal | address thip heterggengaiyy oV itang are @a%nfdm? iﬁ% ngoﬂ’ Pgone to
T PRI bl b PETRAnERIGNARYANCE O end user s

si nce ave to initiate a newcall to resune the
voi ce cal In anblwediatensiohefoetpaings afiwirdedslagcass networks that are

t echni S,..t est f .t fnventors, tha .
N NS TN AT PN -
FandofhodeQusthe thditidthat citdditsGReHeAeRTIoRetoMRbHe 6.5 hesM, GPRS,
Interrupting the voice call. 5
IS-136, IS-95). In this regard, consider a mobile node that has two interfaces, such
as WLAN and GSM. Assume that the mobile node is currently in the coverage of
an indoor WLAN network and engaged in a voice call over a WLAN interface
using VoIP with a correspondent node who is using a traditional (non-IP)
30 telephone connected to the PSTN. In this regard, provisions exist within SIP to
enable establishment of such a call, a part of which spans IP network and a part the
PSTN. When the mobile node moves out of the coverage of WLAN network,

however, the call is typically dropped. Dropping such calls, as will be appreciated,
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SUMVARY OF THE I NVENTION In Iight of the foregoing
background, enbodi nents of the present invention
w@eanild®n system and net hod of handi ng of f a ped/USTongom7412

a packet-switched network, such as an IP network, to
a circuit-switched network, such as a Public 10 Land
Nbbi i fiRe pvemo yeRIeVR)end sexs Fet they Bare iorHatiates egyhekto resume
Net [ P

o Sait Sl L nser S B ROE Rt e SO B T R e of
of htae ghivegiodd, tha undsvwahs:@def ini dh @ E&eaﬁhe'@ﬁ)rmnﬁergdﬂﬁdmdoffto a
that the call can be handed off such that the end
poi riiEugfsviiched eheRhicbaek i thoub igTuping e vice padl.

ndover and/or do not have to take any specific
action to effectuate, or as a result 15 of, the
handover. Additi onalStMMRﬁ@ETHﬂMﬁEN@I@Nnded of f

. to the circuit-sw tched etwork wt t bei
dr opped. ledighgo ﬁ%}ﬁ forcgring Spekepamdn ey %ﬁnféwgghe present invention
C Onggﬁtvﬁé a sHQENERA n?etﬁ&f@ﬂ&ﬁhm? R BACHSH- k&wmhed
net aterminal Iinacircuit- swtched network

whi | eetwouky smﬁu asgntlR@ctwdik | tb heoduit-kaitchddmetabik, sh abe Public

v er oot o P (BN ar £ PARI STy S TeiceBh SERtie ST

in i Rg6A g%%&sw Ghe At & ReliBBbf EmBbdieaR: ofmg@g@@h {ri¥ention

such a ¢ from a packet - swi t ched network, noves
out sard eambl@afdanémg\orff:@dh byall frea Ff@ml@ﬂs-mWI gighdhat the call can

ci v oot 2engi offouch (haf s PREPBEist die e Baionspa et ppere ofhe

t he RHASEManil/OY 86 hbOikve Fo HREEBNbfeRiflcitEon Y EREBLALS or as a result
provided that includes a first termnal, such as a

Iobi efethsthandwier.oAdditipnalbe sudh qalle aimbe handge afite tst 01rcu1t-sw1tched
ﬁgmm%eﬁl}/c&(t glgou\( I(l:)?l%’lg gre %&)lségmt thﬁge%a% %efb%%{%%{lhtlétgd %t ducted

PSTNset@bh 3 termhiiR] By:SpRRet-Aitthed Nethvotlesnda ke@tntin a circuit-
term nal, such as another nobile station or fj]

ter anﬁgq 1e d netaelp vehibringrgaaimihe dikelifpod;thatdhe callI cxancli)e completed
cir Wl ﬁteﬁ%tte& hEﬂlb%ﬁ iof thc—r:] ?éyt tu?%ﬂ’uoﬁ he tﬁéfg‘fo?é%artlcularly

i ncl Ud nedia gat eway cap
Z{Dnmdvaﬁtagemsn betanessrsueh pawkeat a ﬁ@bﬂe\lsmnbmcéng@ednn kuch a call
and at | east one cuit-sw tched . etvvork In

acc oﬁ%mcwtswﬂcﬁ?f{ wetwopke BIOVET OYIFide B atsaTevigrd dnithopacket-

t he

pet v P et ARl B e R kel lwork
such that Atdwdmg tW20P4dt DT ﬂ&QﬁesEﬁIr isly SoLi i) @Qﬂmmmcatlons system

first te S .a et-s dco ct.i on
e S BB R LESH ot B B SRR ol
BT Cﬂéjrhlnﬁl"ﬂc&ﬁBFéjoff‘c%Fﬁﬁlﬁhéa@iﬁ Wid DpddRet- Sk @B Yietwiiik 81 g, TP
one of the first and second terninals has setup

c onmuetvorkD iand awircwit-swhiehed mivbyork €¢. g4 HbMNatR%TNﬂ qtcs) The system
t er m.nal %n establish.a,cir,cuit- WItC {:gnnec% ({1
also mcludes a second termmal such as another mob e station oOr fixed terminal,

capable of communicating via a circuit-switched network. In addition, the system
includes a media gateWay capable of mapping communications between a packet-

30  switched network and at least one circuit-switched network. In accordance with
this aspect of the present invention, the gateway is capable of supporting

communication between the first terminal and the second terminal such that the



5 wth the gateway. For exanple, the first term nal

can receive a handoff identifier hosted by the
w@aaemenp92 and t hereafter establish a circuit-seT/UR®A4/017412

connection with the gateway based upon the handoff

identifier. In this regard, the first termnal is

c apafisetenhinakhastal pashetfsgwtched cimmection-wih thetgateway and the second

connectJo with the eway via a

Ci rctﬁmlng P& u]ﬁéW%Baﬁ?g %H%“r“é’“t"ﬁg“@ %&’ﬁ% s capabl e

of suppor ARBGntd reMRdNARPdcL O leahiveRMat Bup témiunication with
termnal via a packet-sw tched network and the second

t er nthpathey feaminal,jthesfirst ferminal cmstabhéhja aBeuibewitched connection
%ﬂvant lgg'ga a elv%e(ye oF o)%agrrlq% % eth? ﬁrs\f cm%g’lk/ng@ltaﬁdo%ldentlﬁer

secon

cir ClhbstedSWl the Eﬁéwaﬂ %hmdféaftﬂib‘stﬂﬁlsﬂlaf dituiBtvitehed &tﬁmecuon with
same. Irrespective of whether the first and second

(r:] i r clip gaiswry bpsed vper Wsrhaadeff edenfBiess Jpdhis regard. filag Byst terminal is
eg}"g%aﬁgl%lﬁ E%gl%ﬂsﬁl% tlé}%cﬁlfuﬁtcs%l{cihgeri\”rcér%{aé?gof%ﬁp i éa%bvéysvla a

gat ewaynd ¢itmitgstiehed/ nétsodg pﬂhteethefgatemy &L‘(tapl‘@letolﬁeupportmg
circuit-sw tched connecti on a5m apl i shed betwe
h

K4 r sgomprapRr#ion behresnrthe gﬁt ESRRAhV R Ragket- sw1tche((1e network and the
Circilby (ﬂg‘n htaeda a%ﬁ%ﬁ%ﬁih %@H@ﬁé&%@\ﬂofl{: AdAhE g@c}hsﬂn QCcordmg to

t he secon rm nal i'S manner gat
capamr®uetmh aahdleng offlie mrosamtiiniventiony thef firsharidrsecond c1rcu1t-sw1tched

acket-sw tch network to the cir.cuit-swtche
Pt VRO AT ek o G P, PSS PR (B st and
est abbbsdcit g s%{cﬁéﬂ hetidhitsChethe s‘a‘ﬁ@ e fofé%éht WidwheveR Gfter the
gat eway when the signal strength of th

Idac katcugvevtihediconmestivacs iestablishedvbetmwetin élefﬁrstgtbnmmalmnndahe

?ﬂdcéa%?ﬁ%,@m%wa%éf e oniotue e T iRRS St

gat eyaiblishedl LBl tRvvisst Rire@el endiheedt ?&ﬁh@ﬂh@ clretit-switched
nore than a predefined period of tine. such an !

emboehinmegiion heh@eegéh@gvéwaamd the gecopl ksgtinglh & this manner, the

circuit- sthch establ,i s et

Fi Pl PR s e AbTe sl i B MBER ol
a0 I ChkdtivofkWo tte@ebuiteaniitaed hémroﬁetween t he gateway and
the second termnal in instances in which the first

term nal TBha fist tesningl egmdecddapigsl to exiphlish i disniteviched
h t
e s EciBgl elbnad il ihd Lal SHeMbAr IREIARN H1RFed

fi r s¢ornestionttweanhdfirse epmilab and ther gaemst, bt morapattdlarly an

session I D and/or a . shared secret, to the gateway. In
t hi saqCeaoint i RRMIUIRICALQRbeVASH the dintt damynaras & giteway, i

rv d et ol BBtime. In
R T
PCT/ $USR @0 4nbbdiddicnt, thmgatg\eabecmthelt trnectl the smatssﬂ—mtdh@d connection
and shared secr et n co %ai w th one

the . .
T sl egHeraF AL ArEIRLARd S Sl S e Sipghwitched
Wit hedidEctinletwdea il PabwayPind the second terminal in instances in which the

first terminal establishes the circuit-switched connection with the gateway.

30 As the first terminal establishes the circuit-switched connection with the
gateway, the first terminal can be capable of transmitting a call session ID and/or a
shared secret to the gateway. In this regard, the first terminal, gateway and/or a

server (e.g., SIP server) in communication with the first terminal and the gateway
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transmtting the call session ID, the gateway can be

capabl e of connecting the <circuit-sw tched connection
weszioabkidoshed between the first term nal and t heCESEO&Y17412

5 with the circuit-sw tched connection between the

second tenninal and the gateway based upon the cal

s es siaorgeh@ateAhel cajysessnalm thand shiaged geeres meaniunedion sith qugef the

b ef f:fva Y q,lﬁlg eg?r}de te ‘?12%3 tgﬂ% (L]lff %{nln 1&?%\/1&1@% ?&zﬁf{%ﬁlﬁgl By

con 1ec IS €es

Wi t Rrdnig@itting $He daﬁrse@sitai ID, fha@itdvosl @md)eczﬂpmﬂé ef cqime@imthe
product are al so provi ded for handi n%ﬁoff

conThisRiEmitshed eameeiqnasiablishedibebyrea %ﬁ@%F@kmv@l and the gateway
ir

0 SHER R 05 0o FTRRULITERS s At SREAL sty

han Cbasql opdn the mnmms@lah N Afnddiy teanpmdtkies tisvehtnel secret, the gateway

net wor k, such éve(;ﬂ' IP network, to a chrcwt swi tch

net vigribe capatie g gihe sharsd erersbefaraihe girgnitsgmaichsy Sonnection

and @?g g5270) f@gﬁ% pf the present invention
are lgg%a ?’tﬁ ndﬁnsg such a 15 call in a
seanl ess damathod snd borhpreter firh grana;bﬂodc@:mrdads@pmd&hbdcﬁoﬁrfhanding off

to the cir.cuit net wor k out
P opspeumuriSilin i  PRAREPORE oS P SifoRiiqwitched network

condgghsdnkRatsWreR: I?fe§e%f Hvelon tRerRfdR8 plRAdeSIystei€hd method for
network and a termnal in a circuit-sw tched network,

whi | Iandmgrce”ﬁsomlgumh@tmn freshiatpaoketstvatich mhiavask) Sucl anarbd network,

i U ogouTAE G AR, sty BTN T BROPRGF system and

systaamaddr BRbhditheats o ARqdERNnSetfont e cﬁfa@fe&fﬂhandm? off such a
i nvention are capable of handing off the voice cal

16f acabhihialseamless mamer suchrihatphe eal atrpaded efido thsisincait-

statlo ves ou a.ge hi Or, .
Lo bR HES PR B0 AR B UBP B PE0R f Qi o
of esgpadéte® Bétsveoi a‘téi\ﬁmﬂﬂ asepickenNseiidied mebvdatk aﬁ@ﬁ%ﬂnﬁhal ina
of handing off a voice call of a fixed terminal in

| P ritopsrsRviighednetierk, pvhilsangreasing the @%ﬂé}qoéﬁ]é"’ééhﬁr@élﬁn be

traf t:
PR o L -k 05 s oo

Jhergéameinviehitors yist stearahdmedthatiof @fibeiiments wé thepresbnt invention
the present invention, solve t hi gr obl rrB i.dentifjed b&/
pri ofre cerdimpldisading edf the yoicesalkaih 18 9Pta3%mﬂra@é§*w ri when
30

BRL EIF 39%%&%5 TR Ghsilib® &E«%}%}Fﬂgﬁé}?}%‘fﬂ 436a £A4Sch a call. Also,

descri he invention in , reference
wi | | fonexarhgle, thra dpstdn aﬁ@meﬁmd@rﬁpmhydimpnmcaﬁithmg@senmnvehtlon are

are not, ne rily drawn I and,.wherein: -5
W0 200816 PoBastmEH acies £l 074 130 jyraina) i an [P nebivorlcwhen the TP
%52 2 ?E@?VR%( QlpRBknddl BERIRaffic, ArafQARYBH GFicRIREs StBE BRE, and thus

becomes unable to adequately support the call. Therefore, the system and method

of embodiments of the present invention solve the problems identified by prior

techniques and provide additional advantages.

30 BRIEF DESCRIPTION OF THE DRAWINGS
Having thus described the invention in general terms, reference will now be
made to the accompanying drawings, which are not necessarily drawn to scale, and

wherein:



to one enbodi mrent of the present invention including a
packet-swi tched network and two circuit-swtched
wmeimmo1ds2 in accordance with enbodi ments of tPEI/US2004/017412
present invention; 5 FIG 2 is a schematic bl ock
di agram of a mobi | e station accordi ng to one
enbodi rrenlEICnﬂ 15 h eclpregie hilock shiagham of a cemumi@Eonayystghtaccording
3B reflo lustratin varlosstes
ot 18075 PRt 8t e PG Mol Hiel e TR Pifhsg motvork
net vidkwho Qirduitistvitbhdd St bk afl ab&irdatick with endsixheide 6Ethe present
W th one enbodi nent of the present invention. 10
DETApK@EJODESCRI PTI ON OF THE | NVENTI ON The present
nvent | ONp0W 1¥V‘a J:he?lﬁatlg %?o%[('d?a%ﬂarﬁ%%g g(o%le%ta%%ﬁ%& \I\ﬁlﬁlg o one
th reference®t e acconpanying draw ngs, in ieh
pr ef@ﬁlﬁcﬁﬂn&ﬂhﬁdﬁd’i}ﬁeﬁ@t ﬁfveﬁt[tm ahchventi on are shovvn
Thi s |nvent|on may, died in

di f f er entFIGS. BArand %@emwl@rtﬁ aiussét%m% é@pw amethod of
L m ﬁa%ﬁg%%éf Q@al s ar Eétsswzﬁge&s g t%vﬁr@t%raﬁélfbul : Scfcﬂgcf network in

t hese e rOVI
Wi | Iacberdtaimymﬂlgmmmdmam ofttlee praseht wiviehtiémul | y convey
t he scope of the invention to those skilled in the

t. Like nunbers refer to |like elenents throughout.

Referring to FhEpATipAERdeRATTON éﬁtﬁ}?ﬁ nQUEXTIONE

type of communications 20 systemincluding termnals,
such as nibis presest sveims: movdwill kedescabed matesfully hateinafter with
woul d

' SRR EPER S RO VT S ABPRHrent of the

st at{hoaicans fHowed TR Mvealon Ihit}l' %6%%@96 éfBodied in | many different
herei nafter described is nerely lustrative of

1Sy peforros andeshoirkaia be leanstmied a@hmetnfé tq the fembndtrmmltqos'eé ﬁ?@ﬂl herein;

i nven and, .therefore, sh ken t.g.limt

t he 18155 dn S SR BHELOHE bl MR AP T SRR R b g fbrbugh ana
e anQ)‘rﬂ}ﬂ&E Sandfwill T11 7 BMe® tifd RbHOB tAE Envichtibis td Ab&kkaRd in the
will be hereinafter described as a nobile t el ephone

for trlibsasmbersestanis léke edarnants thyoraboulof nobi | e
stations, R%%ﬁ‘{ﬁﬁqg FPES! ?QA %gﬂﬁsﬁlatlgﬁ’? 8# Sé(etat%é of Ec?fei’ﬁzmications

pager s, ypes VOI C

200 NMgyBiearintRam gy BiiR4Ts, suﬁ}ﬁﬁ)s memb étytlcemah@ Yixed eerpfirede tHat would
invention. In addition, the system and net hod of the

pr eshenefiy figmieq presamit Ivepaomsis pRavidask i 1f showidsbe ydesstoqd, however,
f?nj tgﬁto {: g‘ﬂ)bi% Etla‘ae I Sdfl dqafeg meﬁ?}ﬂugﬁéﬁe@%ﬁd h&'@ﬁlﬁﬁgpﬂes%ibed is

e un however e system an
met haerebf illubteative @S end typesniviitminalstrn wasldibéreifir 6dni the present

i gveRsopGoty heisBs o BebboRkeR pARBI the seopS Of the prese

25  invention. While several embodiments of the mobile station are illustrated and will
be hereinafter described as a mobile telephone for purposes of example, other types
of mobile stations, such as portable digital assistants (PDAs), pagers, and other |
types of voice and text communications systems, can readily employ the present
invention. In addition, the system and method of the present invention will be

30  primarily described in conjunction with mobile communications applications. It
should be understood, however, that the system and method of the present

invention can be utilized in conjunction with a variety of other applications, both in



t he nobi | e communi cations industries and outside of

the nobil e communications industries. As shown, a
w@ergaitooswi t ched (CS) nobile station 10 i s capebiUs2004/017412

transmtting signals to and receiving signals froma

base site or base station (BS) 5 14. The base station

i s athpardbilecomnmumidatibumr indestrier dndtdutsidd efdheitebile comipunisations

SWtCE\lﬁiﬁ center (MsSC) 16, voice coder/decoders

(vocd §-(vC) 18, data nodens (DM 20, and ot her

uni ts reqnk ERAvd, Q cBBgif-akachdIgORY MYbild brtidBTo hsscaggmbke

of routing cal I's and messages to and fromthe

nobi transeitang signels énandwscdwingsignals fsaaribgse siter hasg sigion (BS)

d ] Th
3 €D a0 Bapi s enERRR AR tEi BRYCH BBlp gviching
st at de@fer (FISCYA6SVAELEbdbt/BE ol BE (%ﬂoklbldsﬁ(\/ C)ES, \§atakmoduits (DM)
al so controls the forwardi ng of nessages for the

nobi 2& asd athuebnmtsore@mtﬁd tp operate the BENRE EbaMSC {srgpable of routing

Shome%lﬁ e?t% a ?%ro?rﬁth%t(%dmlgﬁﬂé 056 héA g%&g ﬁoﬁf@statlon
art TP Orfe e re erre

Publ iis @ndk&[gchnﬁtrbd:dm@\leﬁl!m ke MEC dhtrdlR theloradigr dfbﬁd’ssages to
data of a CS nobile station 10 i;s stored permanent]y

ndoff@n t&ed@ablﬂ%ﬁﬁatw%ftneﬂw ét@m 1syagigieradieitipthgqeglar
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with a number of different circuit-switched techniques. In this regard, the PLMN
is capable of providing voice communications in accordance with first, second,
third-generation wireless communication protocols and the like. For example, the
PLMN may provide voice communications in accordance with second-generation

30 (2G) wireless communication protocols IS-136 (TDMA), GSM, and/or IS-95
(CDMA). Within the PLMN, signaling communications may be provided in

accordance with any of a number of different techniques, but signaling



WO 2004/ 110092 PCT/ US2004/ 017412 communi cations are

typically provided in accordance with the Signaling
wEyetamoy2 (SS7) standard. The MSC 16, and t huBCT/0i82004/017412

PLMN 22, can be coupled to a Public Swtched

Tel ephone Network (PSTN) 28 that, in turn, is coupled

t o owepmumicatione ate/typically yrovided mn mqqrdsﬂnp@ yithfthe $1>g€ldlllg§}’8tem 7
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15 switched ne r k...such n | nt t Protocol
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Add |onaI the I'P network bé coupled to one or
nmor e(ANWS1| ess access points 36, which may be coupl ed

to one or,.nD PS_nobi.l tatjons 38 the | P
net wor k c%ﬁ?@%?sﬁne\m gl)@@ %_Zo&éar t%ﬁ;l\@gé I@?Q\%]rﬂso be'coupled to,
(W AN otrit RS @RMeddEPN] 8 dtlerdfscGa @Iﬂéﬂi&lﬁ&drﬁﬁhﬁnic@tlon with a packet-
accordance wth | EEE 802. 11, for exa packet -

I$ni t oritded setiork soenasapiatanet d?mfpmligj)awww 33. Abadenetwork
of ot he net wor

pacicBry bt BB nar REHERE EReabibls FORMBHT b UGmini ity o

Tel esadAYRAIBA tHedPSeSedrkings HeldliSkd &6 oﬁe:l@iaa@&avmatamb&ss points
wi thout departing fromthe spirit and scope of the

pr es¥ntvhighaay beaoupled topaR or reee Baarabile stitigns 3&hay Shown, the IP
n e%e&%oﬁf&nfpgﬁgé 11 )Wlpeefesg Eél%reg ﬁgw%&r(% ?ﬁﬁérgl?y providing

'n accor

Jor ot @g@hufititons i@ hcoerdnpd mth\IEEE @02.1depaekimglef ﬂ“hér’pﬁdket—
spirit, and scope of the present inventign. The

net wBikehsd nagxpTipgacegyally eomprissrasyiod Ay ﬁ%@th?rgtypes of

co

i TG, 300 crdbl G BRSBTS L rea
may Mebﬂaﬁalebmmhnmammscﬂen\gcsﬂ@vﬁ@ ngedma2A00 aethammksewithout

w th_the Session Initiagtion Protocol IP). In this

r ega‘iletﬂ’ g ) H?ecsgiu]ltyln Isgoned)éghesmaﬁ Frﬁran%oﬂ. Xs such the packet-
Ztth' t év@%dh@@ nét SaPEUBRY ¥E Sh iR PIBYie §8iEP Lo RESmnicRtions in

e | P network by nmaki ng
accordance with the Internet Protocol (IP), for example, without departing from the

spirit and scope of the present invention.
The IP network 32 may be capable of providing signaling communications
in accordance with any of a number of different techniques. For example, the IP
30 network may be capable of providing signaling in accordance with the Session
Initiation Protocol (SIP). In this regard, SIP typically provides signaling for
initiating a session between two or more endpoints in the IP network by making

those endpoints aware of the session semantics. Accordingly, devices (or users
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those endpoints aware of the session semanti cs.

Accordi ngly, devices (or users -8 WO 2004/110092
wWEIMWBRED4/ 017412 that run certain appli catiPCBEUSIV04/017412

these devices) are registered with the SIP backbone

so that an invitation to a particular session can be

cor rthetiuy cagin wpplicitivns ehthsee devingploira registared agHh thg 8IP backbone

this I.P provides a registratio hani sm { or

dov; ©oB Al ER o 8 2Bl SR TaTRE DAL dflcred o fhese

an Sifdpsgksy €lo ABidve thie\BI® prdiedSessiiitatfon MetHaaishDRS devices and
appropriately. To facilitate voice_comrunications )
bet viesers, anbit ppplips mashruigps sughds eRSTP prN Hbtogapte timgssion
, ' iQNs systemtypically also includes
a%8 915&?@%@31%"@%@3& eway i s capable of mapping
si gnal i ngTandilitatc &0ice Commimicabhoingwbat the P nkiverk B2, and the

network, and the PLMN and/or PSTN to thereby 10 permt
commiiVRbR3 sikP RN g8 cthe commupicatieRioRRiemHypica iy alsp fqludes a

and/ T : | : : t he

gat € ?/VE%&A} [ F't]% %aggglgg%gle&ﬁﬁg%ﬁé%? %)é? &?laﬁ\? erts

t r ansmashioatRnb bttween tiee [PackedrksandethePl MM ahder PSTN to thereby
Sy i ene s BndP S St UL s
car riegrdafic PRk SIS FONEan I m&e@g ﬁé&m@hﬁi@ rarmeai% Cfteway 42a

bet ween the PS 15 'no e station rm PS-term na
~and thhiscofzAts trdmisingssiamis betwesn e pracked direane rfrom the IP-network and the
voi ce-.encoded, conmuni cat i

ci r QU GG DBPISERE Grt-£ e UNN G5y BRATY fac/or PSTN.

PSTN1GR, {6iE&Mstatricdn pAbiess dver 8 peaictlanfighdd dofnstidn beR&en the PS
gateway 42 may include a Medi a Gat ewa Cont r ol

IBuncmpbite {CAMBORS axAS-temainabprk prad e MO W, avhtieneice isc@ried over

signal.ing and, control ..20.the functions . he

128, ind PR GG Reric telfs bR R} iptfuperween
of MRWIGWALEOhE 2T OF tdiniihe 30kdi a Gat eway Control
protocol (MEGACO, such as that described in the |IETF

request folsodnpasrerdangowithedl, threatgnar42 syiipelade a Media Gateway

e BB BT s RT3 W o

2ddi thé Gihctions € the MG WNR aSI TR tisik geratd, migs MIGCTC estitfodd the fighctions of
25 the MGW the MSCEF al so typically perforns
convidEW an aererdumsn wiihphe Media Gaigvan Contrl pretopel (WFRAGE), such

and ' g , I
i e G o e
f i xeMefizot RrordcoBVersibndal) tioeymtdnseofanlyiclo hredherstynbenrpahited by

known devi ces capabl e of _providi ng Vvoi . . .
comsFTEiE B S SHiTeRl 1adiUnBRiR ErMeHRE e tipraling end feirolling

2Nd Pafkeiv, il MeRaak& GptalY BerfofnBSRAG LR Between SIP signaling in
the IP network 32 and SS7 signaling in the PLMN 22 and/or PSTN 28, such as for
call control.

The fixed CS terminal 30 and fixed PS terminal 34 can comprise any of a

number of known devices capable of providing voice communications in

30 accordance with circuit-switched and packet-switched techniques, respectively.
For example, the CS terminal can comprise any of a number of known,
conventional fixed wireline or wireless telephones. The PS terminal, for example,

can comprise any of a number of known, conventional IP-enabled wireline or
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For exanple, the CS termnal can conprise any of a

nunmber of known, conventional fixed wireline or
wowrmelle®s2 t el ephones. The PS term nal, for exap@l/Es$2004/017412

can conprise any of a nunmber of known, conventi onal

| P-enabled wireline or -9 WO 2004/ 110092

Pd/me]@mwmﬂms Alsio; &irexample) tip RSrfemnin eap cofprise a processor,

exanpl e, he PS.term nal an co rls roce or

Sttt as & pErsam <R S lasRet cqiRner St IREURE SESRIENs operating a
| kesofiSrpaiiRiciorPRe pRIvidigg Boicé @csrhmmatam;l ih caactdr@armcé ®fith
provi di ng voi ce conmuni cations in accordance with

pac keckeviveitched techuanesg Wesville approciaied pthoseskaliekinge art, and
hosg ascl:%rlflzlmec Wlp%éénq%’r %1%1};@ 3Pg, Z) %sﬁnt‘%ﬁ%?r{’gl %n@% Pgrt%gmlgftl may be
may da@able apapdretigyf 1n<3i@@drdz§ncﬁ @Vlt}ntha CSoedaingk and tide vB8a. CAs such,

term nal, and vice versa, as descri bed
her easilesqrihed therern, the teem ﬁé@dﬁeﬁamai Wil begised, xdeserbe a single

des Cﬁ)&é&eteﬁnﬁlﬁlr&b?ole Bf %eﬁ%r%a?ﬂ%tg #u%c?]lgﬁ%%l Botl? Ehe P§ terrmélal and the

per f'orm ng unctl term na
t he CS?&rtrmiaﬂn nal. 10 Reference is now drawn to FIG 2,

e T Gheaes B LS S0P B S LR o
mobi 1JE8bﬂ;é ﬁé}%&f‘tha&ﬁ%y {:drfgﬁjs\é"tﬁ@cg %@e@%@oﬁﬁoﬁ k{8 PnoBle station

and xed term i n accordance
enbafl. nigike svithfthe Rixed CSstemtinalrBfeandi Foxgd R$ ermBrahB4#, ih accordance

statig be capable of.operati.n cordance

o £ P et 1t Sresedhin Bty P, BB AL Ray be capable
15 dgsfpkliad ih8dc8ldancd Qﬁh&&r@s rmhb lsRtish, afnldhice Whdal Ikrﬁs as
used t0 descCribe a si ng e nobile station capabl e of

1;5e r fd;qscmtmgl hergin fthe terindnwbie stabon” Wﬂbbmedﬁ@ idessribe asingte mobile

and & 0% a2 Rt he ritld A8 furthBnd Do B @Bite station and the
contcolddile 2ftibA airh@fr@uﬂ@lg&u&i BoRldss 4 ﬁa@ﬁﬁttéﬁ«(@ la@%iver 48, and

signals fromthe transmtter and receiver
r es peeantiplley30 thakprevisiessighals torﬂ’;lldlré@l‘sqsgl@laisrfgom the transmitter

;tn;gaé{aa?rtaclzeg?er,i( Iig:%pzeg aﬁ?ggg? sf%lﬁwls 1?01{1516 siShdlin mg%f%

20s eracspiandt il fmfalﬂiﬁ%ffa@@ﬂa{diﬁ"@df tﬁiafapphdabletd&llﬁlar system and
regard, the nobile station can. be cap of
operaltq vgr Groeph FkototseReRneraid datat I@rthlééég%@ dheimokde station can

co

L R LT
c apqﬁb&)csfs |mpéulatiomiypes) amtmeskayp@ Wlbie partjcubdrlyathe mobile
nunber , of first, 25 second and/or_third-generation

conTHHIWER B CBPOIORIARSTASNE hacqordeace pih agy afpmamber gfdirst,
20D de€oiif ﬁd’/&'ﬁﬁl@—éel@%ﬁﬁ%ﬁ]ﬁuﬁémﬁﬁ?ﬁﬁbbﬁg of fhe like. For example,
accordance Wt con gener ati on w reless
c onmthe inchi e statipn otay belcspdb® dB3GefaTiDi) pcc@BMncamathlsg:ords
ge)ne1 ration (2G) wireless communication protocols IS-136 (TDMA), GSM, and IS-
95 (CDMA).

It is understood that the controller 50 includes the circuitry required for

30 implementing the audio and logic functions of the mobile station. For example, the
controller may be comprised of a digital signal processor device, a microprocessor
device, and various analog to digital converters, digital to analog converters, and

other support circuits. The control and signal processing functions of the mobile
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It is understood that the controller 50 includes the
circuitry required for 30 inplenenting the audi o and

wo oia1dosnct i ons of the nobile station. For exedmpUs2004/017412
the controller may be conprised of a digital signa
processor device, a mcroprocessor device and
var i faf®naane Bllxg:atﬁd hﬁ\g@emhese daviees ascarding (§i their respective

anal o ?bl Ver’fler 2 trgﬁfg Ctg s eﬁso 1n§HlHQs? iﬁqg f&ﬂcﬁ%ﬂ%ﬂ#z to J(gi%lolutlonally

F2)
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- 10 Neb@DRH ihiPRI?e EskaEsSHIWM Driot 1@ mluditio An@ tr@nsmission. The
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r espeatplier capagdisionslhy aslude pe intgRRl EHgetodeh( )i and may

isncl 1H 'ﬁﬁe Flgﬁltél’ﬂglc({altaolﬂghélﬁ ngg/g { aﬁmf%'tll‘l'é %aéo % %E(Prﬂgy include

and ave nessa riofr

and thé ﬁﬁﬁ:ﬁbﬁﬁl}ﬂﬁ op&'ﬂa& onz@itnicrt lscﬁwala @)r@giﬁhlnb I\@llilalh h’My be stored in
i nclude an internal voice coder (VC) 50A, and

i nclmesoRHdesarided aelowd Horryamires Big)cosbpllerpay h%?apablﬁ@f
cont (%J%Htﬁ%e X 8@\/\%&2 ‘Iokd.:ggﬁn A GIEWE ﬁte' I{r?rsa‘ﬁ {d fatlcd 18 ‘ﬁgﬁﬁfu? and

one rans, whi be store
me neyei (Elemternt kaﬁdi/obednow)omﬁumcaamn’rcen thehl@ metmdsrkcﬂZL frch as

may be capabl e g con Vit pro
Whatacgeriitgaorhy Wmsﬁ pg{l%&taoaﬁ’r?tace r(%éﬁ% £
receive 1%8511@& SN aldPd rfs@%ﬁr%Effﬁ&bﬁn&ﬁ@ﬁ%gta%nvemlonal

| P net wor such as 10 cording to t Wre

Appl éaggtone or Epeakcniil a@Mgﬁ)SS ﬁmcmphmpil ¥4, aThsplayo¥s, ked a user
station.als rises a use rfa e.in

convERtiBiraRcs aIREHBD B S B RE oSG SY cThEte pou

M CriaRhRBE wifich AlSRE AobHE staﬁ&@toafeﬂé% dath, WM tcomprise any of a
interface, all of which are coupled to the control | er

150. nmebeu ob deviegsiallowing the fabds statipe b receivadatehmichesh keypad 58,
station I ve, dat.a an.compri.se any .of..a 15. .
iU e Gt Suf PR HETREPE pigifedeinctuding
rec Qt ad] WSkeypHE thehfletHeRPRARGtiBRl nuendrieY0!D) dhé RIlayd keys (4, *),
(not omn) or other input device. In enbodinments

i nc|m|qﬁlgeréseys<@3¢§af@r onering dhpmabilagptiieies t he
convent i ?ﬂﬁé mﬁbﬁi%eit%t fonl b h a?s%qnélﬁb%}%ig% wg;g?éﬁcﬂ % a%u)DSCnber

and ot he eys use Yor operatin

20he ideit) enceliait (SOM) 60, mfnoahlsle use’lr(ididlﬂﬁy ﬁibﬂﬁle)(R—ISM}'loraﬁe like,
a subscriber 20 identity nodu l\/‘p a_renpvabl e
(S

use rWhlﬁlé Breally Fies @fqrmﬁtwmleﬁlﬁn&s gl ms@ a mqlple spbscriber. In

typi

o Ftloh G U S/} AfBRE LARELATRA o bERAEOL? B iis regard
st atthemobia sianoh uateinolubie voladlongmonyr62t bich aseghatitt Rarddom
nobi | e sta n ncl u vol atile such as

vol ah§qess &&Mé@%ﬂcﬁ% %e fo ﬁ%t%apwaryast@aémf data.
2 earfahobiftesthfiRAn AT 1§519&@&ﬁeﬁfon%lﬁﬂe %femﬂ?ng 65‘%91'11[:1? can be

station can al so I nclude other non-vol atil
whi cimleddedand/emedoecnmvdbler Thayohwolatibomeanbey, caﬁhédltlonally or

non- Qit%lrn%tulvlel% ng’lrf)?lgé/ a:r(1: ﬁEPﬁgﬁ{}I tﬂa%lq a In}lory or the like. The memories can

store any of a number of pieces of information, and data, used by the mobile
station to implement the functions of the mobile station. For example, the

30 memories can include an identifier, such as an international mobile equipment
identification (IMEIS code, capable of uniquely identifying the mobile station, such
as to the MSC 16.
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alternatively conprise an EEPROM flash nenory or the

i ke. The nenories can store any of a nunber of
w@e@sasoof i nformation, and data, used by the PODhUF®04/017412

station to inplement the functions of the nobile

station. For exanple, the 30 nmenories can include an
i dent i f i eReferingmoxstodiGSnB Arand BPe Hudcchislnsewih gmpadigtents of the

| Sonbretenf Bl eRr I¥onfitiflearRAE SR R cal WGP hiding off the voice

I on,” suc

16. calllof\4eh S8 R4t kbR QR xBTS GéhDd Fatket-sviRedhed metveprk (e.g., IP
nowto FIGS. 3A and 3B, .in acco%%argce W.t h_embadi nents .
of tHfEWpRkaIa e 2 phchewWiiehed nglvarls fsgm PEMN gh et EydNeiP); & this

p 0 [ ' l: Qf i) .
SE kAol s ng Sl o £ pck
net vwwitchéé networlt €an tectiandedk o2 a tmcwt-switcheid nesvark din@gtances in
network (e.g., PLMN 22 or PSTN 28). In this 5 regard,

A moshick gbs?t Srckelieiened &@WO{%?WH%%OH@H@%@@&eﬂwtsly\%m%t the call.

cal | pofi RapRAGKEEordS M HIEmPEINRAK o7k &%séﬁaﬁgﬁﬁi@{,] the system

to a ci rcuPt-svvl tched network 1 n instances in
t he ipaspabie siiandingafihe woick caldnhomobdeastatioe fiom the IP network
For ex

dequat el y support. the call... le, in

o o Bk TGOV SR AT YERPLSige A 2RASTAPNE SPPortRreh for 4y OIP call
t he i f j iC I
e SRS Bhisids IRARRRIALRrofBR Cfibrl by kREAP B6C AIGR for cxample,

nobi ineicedrdencerwithosnelsodbmrests déths pyeseyiriapéritions spystemas eapable of

for a VolP call. C S_put si th r.aphi ¢

g BneBiansb aibe 69 Fre R Al iR BTG AR fnen g e

ac C o hnbkesxpktithceThay RIS t@hsrhiBsoR BFEeltied MBBLIkORd thus
the systemis capable of handing off a voice call of

1® fibesemesprpdbiato adeawatell supmortibe gell-k when the IP

networ k experi.e fi TSSO 1
i 117 cul (FEgebRORREeP PR sk dh phf el B b Bhined i thecontext
to askiuaingloff seuppsid mbbige watlidn frois tieBPatetbedt 32efoake PLMN 22,

t he sgstem and method will be explained in the context
of HwherE ts Bebilestatian is gpgagedibi sall withpitgd fergunal i thp PSTN

net k ' L

1S oB8 y Ap ATL DO Bcs L R OBty
ST NippliBabl¢ to styaiflachulneben nflethert cnttxtd dive eramplehthe sydiem and
system and net hod, are _equal | 0 applicable to.a of.

o mBEPd g1 Bt g h ko aiexte)hog i Ak acfjedipgminal from
and [ t [ :

or TR PR, MEPOOR) At e AR i endad vin
t he R&HIN stutier da tHeePIENNeat ahether fiadd tiesnienlgdg d P8

call with_a bile station.via the PLMN or. another . .
Fixed "t er B RELFCRAG CRb Bt Hord agmpr sl BPLAPIK 1o crcuit
izsgn dafifchbd ABRRe %{gste@w A Redpdat YoRdstihe acﬁaﬁadfg %&ehtiﬁer, such

sw tched network, the gateway 42 is capable
host asreghaadpEiteleffone domber, thet thesgatsway can utilize to provide the handoff.

In operation, the mobile station and the fixed terminal can establish or setup a
voice call via the IP network 32 and the PSTN 28, respectively, such as in
accordance with conventional techniques, as shown in block 70. In this regard,
30  once the voice call is setup, the mobile station and fixed terminal can transmit and
receive voice communications in the following manner: the mobile station and
gateway maintain a packet-switched connection, while the gateway and fixed

terminal maintain a circuit-switched connection. Either during or after the call
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as a handoff tel ephone nunber, that the gateway can

utilize to provide the handoff. In operation, the
wordisheost ati on and the fixed term nal can este@l/USv00017412

setup a voice call via the IP network 32 and the PSTN

28, respectively, such as in accordance with

conwehip, anal sassioh BD gués shared serssir(c2n PBYsHIOKk)7EN bp gengipted in

regard e.voi c t

Gt anteBEe P Yeur e iR Rt BBl Fation and

VOi GRe 6QEAMERLERL 208 ﬁqekdaﬂtehﬁcéwbdl by\/thegafmyemd thehﬁoblle station,
nmobi | e stati on_ and 2 way maintain a packet-swtched

c on rs dtlpsingtedip blasks R algh’t”evﬁgﬂdéﬁwnf {heapobileastationgan receive the

9ol k8 fuchlifiubn L EEAPL, GORPEEAID Burif biiter detih P Yy the

PCT/ddBZMb%MHJR)ckS’GI up a call session ID and a

shared secret rd) enerated in

conj unct ilaﬁcwr§WCF m@ﬂml ﬁﬁﬂs R 1BXeion,be falk session
the fp '%Hdl s‘ﬁal%ti%&ér e{x}é}gteﬁ ey bRE Bt ke o mber of different
thereatter recelve gt egat ?/' and the nobile

st atdl@nents pa?rtlcﬂphmm m%‘eﬁhslmndﬂt ofthe cdl. Hodexadnpld,ithe call session

addi i on, mobi | e _stati on recei ve the. 5 handoff
el SRS SHE o0 S el giod 58 et SV Y 4 R e Aoy the
af t ghosift Alg élféhtag?n a&:@fdancéi@/ltﬁ @@wexteﬂsl&&s%&n} thel Btandard

accor-dance w f enbodi nent s of pr esent inventi on,
t he methdd sbimessage tramdfahdivateartwd nsé@rletandameb@rk Altematlvely,

t f diff
o erthr e seatiof ¥ 558 Shagte FRES e s efeERRd b bpiaebif B
For gxavad 1 the hﬁ)bﬂ@ lstatiS@a8d SatevkBy, lshtiaadn Shamatndg @edi@lted above,

can be generat ed by the gat e\/\ﬁ% 42 and received by the
18obiHuathsr, do1 @crampéa,u@te ad spssicaclEbansbsheredicenst Sinpbe generated by the

e SR BT SRS I, R e v,

Al t er nat i ARénthe mobHe Statidn SeBhE died Rranth] ﬁmr@dlp&n@ v6ike call via
can beB?qener at edém%/ the server 40, and received
t he the P@Wé’fl*’aﬂ thad ST 2nasspedtively the qafl hewéeqaah%@pbﬂe

i ndi 4 o%daBﬁ dltgrnll: EMAS nﬁ&ﬁc%xﬁ{m}#éthewge%% l%ut after the
Sessli on are secre can e ge rate t
200bi daevedyad2 and rﬁasiﬂlermmh\rﬂde tby:eﬁvb@ﬂ@&iaﬂmﬁssiorslﬂkhdﬂared secret,

et AERAhY TagbHo Hauon ATCIRINRE (e NUOR ey BIREE sil] i i handed
th t 2 l:
o 19D SO TR0 %92%5??%% The BERRERh {8 itialelifn any of o

can ramibvent élffeﬁtmlt imagnérhelnvariecelvambhggoub ambadnmmt ,tfbieexaple, the
42 and nobil e stati.on have .r.eceij cal |

d
s 22 SPORIIS S icPE FRgT @ @é?@tstrenéﬁ&f heeealtn Thtéqus‘t“foah as
Igas éh%%'lﬂ 8ihckhg. hrand Q&Hen'tﬁ’eeﬁéﬁzfl 'sﬁ‘réngrﬁﬁ B@crgﬁleé bél@@ abe

handed of f fromthe network to t
han dnﬁdetcrann@dhrashcbld efoledoneﬁhfanglpmﬂe@edmmbé |0f t;rne the mobile
di f;sgr ent man ope advant ageous enbodi nent, for

exarnt }on Gap g 1ate%he hand

To initiate a handoff of the call from the IP network 32 to the PLMN 22,
according to one embodiment of the present invention, the mobile station can
30  attempt to establish communication with the gateway 42 via the PLMN based upon
the handoff identifier. For example, the mobile station can initiate the handoff by
calling the handoff telephone number over the PLMN, such as in accordance with

circuit-switched techniques, as shown in block 80. Thereafter, the gateway can
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nobil e station can nonitor a signal strength of the

call via the IP network, as 25 shown in block 78.
wab@a/1108ben t he signal strength decreases bel ORCHUS2004/017412

predeterm ned threshold for nore than a predefined

period of tine, the nobile station can initiate tﬂ

handwtept commumieatian &/t thesdewey,srch aebxansheripg thergall o phe

net

o nb\é%nﬁ%%t%elé %1 %u‘?‘?%@e“%f‘”.“%%%?.{ngtﬂg& %’P oﬁ@%a f:all is established via

st atthe PLOAN bafWeah t}&rmbbﬂecstam&inﬂlthm gateway thembbibastatidnhcan

t he gat ewa }442 V|athe I\/Nbsedu t he handof f
i derffqosmatthe paj} sessighnhp ecﬁ%?ﬁﬁt é‘g) g’t%taFCBVﬁyc%W as according to
isni t a4 @or;e%lﬂqf%g%ﬂ\llfqu I\E@HG&HQ qidie handoff tel ephone

nunber over t as 1 n accordance wth

circuit- sAftemhe&iving d:lhzmaiiu;ess;tomﬁ) girbihe shared bencdt, $6 gateway 42
Thereafter, teway can :13 2004/.110092

T GROTRY B PR SEEeEh B b AR O A OB S gnal tochniques
gat epayows E Blodk sBY Iﬁﬁ§ X}?‘a&éd"&cfel??s_ ﬁﬁlvlarlﬁ&l tﬂlil-;‘:-‘gat$\>§?‘d’yjé%l]‘r1‘c1respond
tel ephone nunber. As illustrated in bl ock

cal |iniagy e$ b abinbehefdlifferant mirch. I\Nrmalwpbnaa sh@wmnthﬁlgeteway can

tation and the te t hu bile st i n :

B v e SEER moRls SRPr e ol 2% shqvippin block
gat eg@yi sabichh ﬁﬁtaﬁ@& Aok dafl betwWistal thé AIdBile station in the TP network
mul ti -frequenc (DTI\/F) techni ques. After receiving the

cal Iﬂs@gisﬂl@ ﬁxp eanihal iehe RETRER Sseaprcoptinueh Algatfenespmple, the

\c/:watn hgag %ﬁgrhn tag%h(zl]f E@tACIé asesss%gé baa( %Ctgg h@ﬁggtatmn In

If tig r%@ﬂﬂ e@ tleafkRiayi tﬁinﬁlﬁtts yeNAdR Qhesl‘)d’ge baékt Rnay m@ane station,
respond in any of a nunber of different manners. Fo

léx anipf @obils stppipnpan bheongigieddy r@aéqqmpgtqﬁsgﬁ?hsh commumcatlon with.
COMMELERLEG DL bnl B RRELS IR ORaALRE KLV B

SUC an | nstance he voi ce
cal | appedcieed) it hiehrindidees, shavdioncdlnmbi eodtiun etithoddereade signal

and the fixed termnal_ in th PS‘,I'N 80a ontin

AI sostrerlsﬁh andimaY even hgdroppedd %We&s ceregses elevp level
n. In this

regar g‘iﬁég%ﬁgg%{?&%g mltgesﬁ%tﬁl&l\ll%CK nmessage back

200 t he noHitheshatedtsecnmat is lz'éluﬂehei indbgdtew st 42 ¢camnestablistb@ circuit-
conflgure to reattemt to t abl i sh communi catj.on .
Wk 1 Wb cgpesigh, v ita e TR Rie e S SHOMTOB AL P il be

shar gl Se4LEthe AuMdwitchEd cARREES KHR6bn the ﬁ%ﬁﬁy and the mobile
i nstances, the voice call may continue wth decreased

sig rmauorsna}en}gartftp camuireakly wtbnh@pa@pbwé@edfcomtlon between the

| th b bl
bei ol 1t By ERetr aeh ettt ViR diifiac D8 By Sy gorried. The
shar gah3eahedn dad N6 trddin@Goidd RneAlAYRINAS tikdghteway in

establish a circuit- switched connection with the
nobi dcgoxiantd with a gicuihewitictied teshotgueggich ag thg samegigcuit-switched

technique between the gateway and the fixed terminal in the PLMN 22. Once the
circuit is established between the mobile station and the gateway, the gateway can
connect this newly established circuit-switched connection between the mobile

30  station and the gateway to the existing circuit-switched connection between the
gateway and the fixed terminal based upon the call session ID, as shown in block

90. As such, the mobile station can thereafter communicate with the fixed terminal

-14-



appreci ated, the circuit-sw tched connection between

the gateway and the nobile station may operate
w@omgatwent |y with the packet-sw tched connectPOIUS2004/017412
between the nobile station and the gateway, over

which the voice call is partially carried. The 2
mobi feacsprdenevihaA CHeNi-s W iFheditechpisue c2sapRAas te atnaekﬁtts&wtched

t he %méﬁé( ﬁlt 198{‘9? wth a circuit-swtched
suc as

techni qu e same circuit-swtched
t echni que Thetfiwerih¢ hystayabmimythad df elbodimeats dfe]nmibremnt invention

in the PL circuit establis
bet \/\érér?aP‘mil ﬂéﬁ“&lgs‘%fg?‘?%lﬁmﬁﬁﬂu%ﬁoﬁét S“tli‘f ed network to a
At eYRNiCaMtche® AB& Rk ! Rﬁ§aﬂ%5%&gt{sl§ Sthé‘t@* fnethod of

circuit-sw tched connection t ween
st at cmhoanﬁntsroéﬂgmremyuwgnttmeare xamblenaf handmg off such a call in a

t t ched t h te
e ML ruF e LA Db )Gt D Bouled| OTEiedBs GheN g igded
ShowRetivdrbWwRBéut b3fhg d?@pp%ﬁc '@all'é Bﬁl !E@f%‘f(l)r% be tlﬁhht@@ aﬁ@ Eonducted

thereafter conmuni cate wth fixed termnal -
2004bhtee092 t@mmaimmmm@hed neta/@)doardiamﬁeew\henmnal via a

fic B RRE e BB e SRR BRARE A e tpcallcan be
Ther gdhpleted tEmi QI v@hchs Bt Aadingforemb esll ﬁ’@ﬂlt the BhckleRSwitched

present invention are capabl e of handi rﬁ%5
conmixiveds ﬁoawclfquarﬁ“atobefbk@wogmﬁmeﬁanyet ekampleangecordance

L R e b R

are élﬁb@cﬁhﬁn’@fof fandesegt @f Entioncdre dapaBlel ofilanding SEANE €6iSe call of a
manner such that the call can be handed off to the

ki r cuipopil %@M*@h@@lm P wsrrorinivehes dhe mebilystefigpperes auigidea |
can dyct e

ter rrégb% Vi a paciyg:fbl?v%%?c%gg %\/\D%r%fﬁmgﬁ {h}éﬁgﬁdﬁ and method
ter noiheahbodlmem:s ﬂ)ﬂtlﬁlpmsanttmmtltonraeajcapamef handmg bff a voice call of
incre [ t he kel i_hood that the al | n be.

conpf 8K Bred o \@P detviqrK vhea ¢ ﬁﬂ%wpr%gexaﬁeemﬁ%heavy

cal | trﬁﬂ'%r@rirﬁﬁu&?cﬁﬁﬁff &Me‘s oPaf 1S INOhlts bQothes unablg to adequately

circuit-sw tched network ?&necessary For exanpl e
3 ammpodalmccall with enbodl rrents of the present
i nventi on ﬁ\l}gﬁSt em an t hod of. enbodi nents of

Lhe pr eSoRETHPENS POTAGE FEDLIOVRRIHYY ity piprQfdhe present

Voi cyve@idn, Sichds iR doRlblis: ﬁﬁtthé’ﬁlof)ﬂé’ Safibh, |g@n&§1tl%'1‘@15éfates under
when the nobile station noves outside a geographi

s uppemirohpeacdmputenprhgrancpibiluct ATbe compmtelepmgmlneprodh@ for

syst e and e t he present

e RS ethodor SPBRRIRRIC o prk R EREEH nctydes a

B i xpeit@tdhdidle sft&@%’é ARdiukh, RedHtke WheRoHR stdPage medium, and
networ kK experiences heavy traffic, transm ssion

di f f smputerarsadable pregiankesde patiansusich e @ Awies wh aDINBUIED
adeql*ﬁ?ﬁi?ct%ns, e%boldpe% nt[hetc%%p%?er-readable storage medium.

In this regard, FIGS. 3A and 3B are flowcharts of methods, systems and
program products according to the invention. It will be understood that each block
30  or step of the flowcharts, and combinations of blocks in the flowcharts, can be
implemented by computer program instructions. These computer program
instructions may be loaded onto a computer or other programmable apparatus to

produce a machine, such that the instructions which execute on the computer or
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According to one aspect of the present invention, the

system of the present invention, such as the
we@oemknolober 50 of the nobile station, general | RCT/US2004/017412

operates under control of a conputer program product.

The conput er pro?ram product for perform ng the
et holbler pubgremipumd chaﬁ@mpa@sf@htmp pmeRingothe functions

e chEonen B SETRELE DI ERL O Bl TGe R i Bro BT

conpidétfictiveasiabhio pe @@ﬁamnmﬁlmmﬂremble Beabryaatan direct a
seri es of conﬁwt er instructions, enbodied in the
co APERL G5 QHISE Brogranmale ARRATHRS 19 RmeEqIynagpatiqular manner, such

CSharifie ﬁﬂg'bl E) disfordd %"fﬁ@@r{rﬁ tﬁf reH@atblT@&%moW frtoﬁﬂ@ﬁ zﬁﬂﬂ‘ncle of

pr ogram pro s according t e I nvention.
be unseifsitaedndlhdihg éaaicidmmkans3thict insflempentfthe fmction specified

flowcharts, .and caqnhi nati ons_of bl ocks in the
f | o RBg ﬂ%WCWIB@‘n%rﬁSISI?R&ST The BYMBYRpRICgTAnp S etipns may also
' nStHeUing Nhto 4 G&ﬁmt@f’&%%ﬁ&f r&%r%h?aﬁl éy?%aﬁiéctf) A0S 2BeMes of

onto a co nputer or other pro
app armtaﬂmn&lcstegs rtote perfra'nmicim thecompibr ¢rtdhertpnegrammable

instruction ch execute. on the ter 0 -15 .
190 PP SOIBI0 BRHICES GORPBryEIRemEt L PTIR P el fhah g tnsiictions
appag@ky %xé‘cfu?ea&?th%@&%mfe%r AR ﬁﬁgﬂaiﬂnwlé %aféﬂrﬁkcﬁrbﬂﬁé steps for

specified in the flowhart block(S) or step(s). These
conputpdementiogrbedunchistsrspedifiehsn theflowchat blecls(tsbmeaﬂep(ﬁ a

or bt her SrouT e PER s siaPaet G- AR et B hitons of
par tihEdilsdbr pERHIRIng the SPeciiddahctidns, doRfindtiohk 8Nsess fof &tforming
4

in the cor%ter readabl e nmenory produce an article o
Idanuhe epasiiesd fanttivais agd presrany sisiroetioneapmnsipy pasforming the specified

i npl Iﬁfl"ef;]c}nst S 3? C(% llgeol%hd%f)s?ocddfthft%acﬁ BiobDr ltk]g )Qfﬁll@ rf{owchart and

bl o Oor "ste rogram- Fuc

may @nfnatis bOBIdeks ikteps an theffaddart OdanOiehﬂllplemented by special
programmabl e apparatus to cause a series_ of
operrpRssdiardyyaserbased ogEPHSE PRy WBich PRrEoEp ths pesifigd functions

ot her. Sp{??gggm%aﬁoﬁgoﬁﬁggégﬁ? Jee(ha S}fgﬁl d @orﬁﬁﬁgl{h?cﬁuctlons

i mpl ene process suc I'n |ons
XXxecut e oEmbbmHmﬁthﬂ&rpresenbhalvemth@rthgrreﬁmtdvede a system and

appar at us pr ovi de st ep or inplementipg th . .
f unciethad fadvedingoff 3 ¢p ot rarparséqﬁéWﬂtCBr%wr'9§< tgpa circuit-switched
St el ord\ARAN DG aridhls A5 BIRF eRb&Reflls dEMSe b AHRAN come

support co tirons o nmeans or performng t
speciofmiad té umeskiletsin thoabtarahich tlss ufvesm@plseﬁwrs hav1ng the benefit

st Shibe [l Rgmesenb Th i Biseohis dondhizisan prd g osbblated
Fsun Cdrh@ﬂ%fs FEr &Qalrﬂ 1@'a§ ﬁeé&ﬁbéﬁ‘%v%t @e %atte%y 42365 Q'h@ﬁdlbff

or step vvc hart, and combi nations of bl ocks
or sidepsfidar rﬁe gh haridocﬁfmh:ahmne muubepk andp Fadhsassied IPys generated in

e et BB S 2 B8 SRR AL oSS St ik

terminal. In an alternative embodiment, a unique handoff identifier can be

generated or assigned to each active voice call. In such instances, because the

30  handoff identifier is unique to the call session, a call session ID need not be
generated or received by the mobile station or the gateway. Instead, the unique
handoff identifier and shared secret can be communicated to the mobile station and

the gateway.
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or steps, or conbinations of special purpose hardware

and conputer instructions. 20 Enbodi nents of the
w@e@gantovt nventi on therefore provide a system BOTUS2004/017412

nmet hod for handing off a call froma packet swi t ched

network to a circuit-switched network.

modi fi cat Aéﬂ@sfqmamphememaus%ﬁngwafbetq#eablﬁv‘éma}mmng both
will |

i <5 0B PSSR0 I Hh bR Rl AR RLegp R 6 ey
t each2.npsthisrepstayiiraeht] the tnivbilk ctaign cangesﬂaéﬂmh ithpdt dieni-saniidh

t he associ ated 25 draw ngs.. For as descri bed
abov €onneEROTyNIR e e a&ezﬁaryogwn%{%ﬂ@g%mg themarkstspitched
(53 gconn@@tﬂﬂloift %ﬁle%gﬁpﬁﬁﬂed cﬁ'&ﬂt-@wﬁalléd c%ﬁﬁect:'tlgﬂ leth the

IDis generate junction with setting up a ¢
bet weiesuitt-dveitamod |cbmnestlam baweeamthetighewalyaad the fexadi tamhinall the

o RSt SIPSHhE R B, S SIS SN B
cal | gatbaPttinbiBt SR ofhR5AUARE b BAnbiARAONhA dynamically

|den§|f|er is uniquée to the call session, a cal
sesssaertinDone efithedwolsennagtinesy asthsthgdhe ppbmak/mhnbylomhsmh as the

Lﬂgﬁdlgfrp%ctftﬁot@b?’ﬁ]? ! rgtrgﬁgsq a evﬁ%{eg%tgr gas%dalaﬁogl hé H}IInqalflnelc selection of
co ”Wﬂiélogﬁhﬁﬂcdrﬁlebtﬁtﬁl ok R 51 ath QM RNEpati1 B8 BAHIBVBYEE the call

Z16 WO 2004/ 110092 PCT/US2004/ 017412 A so, for
exanpeteeen the tivolsioneccipnas (paeketray ifehedapd Isiteuigfwitched) such that the

i oo AP S BB EE e P EREPRE SRR o Bty con e

this gﬁ%@daﬂfﬂﬂib fixbd eeriidl.| &s Shc, tHRpatarhyesh ®BlchSdbld Hehanding
circuit-switch connection with the gateway, but

st tggalbback off i the Peplect swikkad connectivasUsh @8 ihasianess in which

af t eh,

e ARSI e B UG L e b

bet waterve tieprgddtemayiedthtdeshbld b merck thext Hpmilleﬁnéd'qeenod of time.
gateway and npbi|e station maintains th

pack&Rereine dhe de beHplsEstpshthatithe mvgaitlemyl% tnbe aiedto the
C apagr’ée% lfen%rdhjﬁél{té Hﬂcllggédrhlﬁ(fﬁ‘eﬁ Eff&dlﬁ’éh?lon?&gd other embodiments are

dyna ecting one of two connections as

Uei noptdrded tlp'tbe meludedmithot the sgops w€ theaapptinted blaims. Although specific
connection wth E@g¥%re t est signal str&g&{@. Based
uponFHB 4§ R INBhAE SRS &FHET SRR sse only
t he gﬁhﬁW@ﬁ &bspihfaganabl e of handing off the

call betwee he two connections (packet-sw tched and
circuit- SMAtChed) such that the optinmal connection is
connected to the circuit-sw tched connecti on between

the gateway and the fixed termnal. As such, the

gat eway can be capabl e of handing 15 the call back off

to the packet-sw tched connection, such as in

i nstances in which the signal strength between the
nobil e station and the gateway increases back
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above the predeterm ned threshold for nore than a
predefined period of tinme. Therefore, it is to be
waordenstoond that the invention is not to be |iPCT/E82000017412
the specific enbodinments disclosed and that
nodi fi cati ons and ot her enbodinents are 20 intended to

be included within the 363pd I8C WEB&@hded cl ai ns.
Al t hough ﬁpem IN %mrlg{ 1oﬂ§§y @@SIH rein, they are

used in a generic an escrlg ve sense”only and not

for pur pos ésst drmlinalicipbleasf.comtuni@tiAg Odd 4 paRe@switched network

PCT/ Us2004/ 017412 VWHAT IS CLAIMED IS: 1. A
%(gfqugngmgcigqlg GE}?rprl sing: a first termnal

Csapab' € Of &ONTHGAl bé&b}e@cammmmgw &&ﬁ%m&ma&

and a ci rcwt sw t ched "net wor k; a second term nal

capaidtwon, andmruni cati ng via a CI rcuit-swtched

net wor k; and agte ble of ma

a
Communi cat FORCEBEHILER S BAIER RN GHSES bRRIoAR A pagfysvitched
at | RARLIONR £i1&Etble WLt ShaEndEIRbI, Wherein the

gateway is capable of supporti ng comuni cati on between

the 10 fwhsuem the ghiewky rapatile o suppadingsomimuanicalipptbetween the

L, h hed
bt e ond B de R oo B Lo B aS R p paciet
has @yigdhes ebhnecivh Wvehark SARNALAHdaRe Wedod kiR heyaYircuit-

wherein the first terminal is capable of thereafter
est apvitchied sgnrectipnr withithe gatewde avhernim thetfirsirfewmningl is wepable of

Conniee Al SR A e R PR Sy EARTR B iteuay, s wheren

15 bgkweeWalhecdpabRlof befindctiad tharstablished atrewaywittlidd dohgection
circuit-switched connection between the gat evvag and
\4

the betweenithedirsh taraningland pes ggv yamida the Qs (ched gmnection

fro

ci r onrp et A SRl hd BRkeBgI M Riinilo ticby hando T communication
ac cofrdlinrtge packEl-awitehibd nedverrkinthe kirchit-switchedthetweord nal

is capable of transmtting a call session IDto the
gateway as the first termnal establishes the
circuit-syit Chgdcoﬁﬁﬂlﬂﬁ%loﬁg‘s%’ténlﬂaééa?dlﬁ%E@Wm 1208 erein the first
wherein the gateway Is capd connecti ng the

Bt atehmshbsd capabdedf ransitittingd celd sessiohiIDrto thegateeay ddtbe first

oi v clrniralpeteisBan FEa eIt e wits dag ggfewey, and wherein

ter an%@ate@@? it BHaBRiST %@Mle@ﬁlﬁﬁﬂleléﬁ’tﬁﬁhiﬂéﬁ cidhit-sWRSKdVdnnection
ID. 25 communi cations systemaccording to Caim

2, v\hﬁwecmtherfgrstftpmnal and the gateway with the circuit-switched connection

between the second terminal and the gateway based upon the call session ID.
25
3. A communications system according to Claim 2, wherein the first
terminal is further capable of transmitting a shared secret to the gateway as the first
terminal establishes the circuit-switched connection with the gateway such that the
gateway can verify the shared secret before the circuit-switched connection is

30  established with the first terminal.

4. A communications system according to Claim 3, wherein at least

one of the first terminal, the gateway and a server in communication with the first
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termnal is further capable of transmtting a shared
secret to the gateway as the first term nal
we@sziaoahlkioshes the circuit-switched connecti on WeTUs1ve4/017412
gateway such that the gateway can verify the shared
secret before the circuit- svvltched connection is_30
est atbnnmhleandvﬁl@ Bateway fsioeptble ef ganseating4he ggll session ID and the
atio ste o
) I e as giﬁgcrgf o\éj P?) ?[e rO?hé ﬁg htecf'rr%t@fnﬂ’tugl anwgggoglhrﬂerﬁhnal
ser V@ttmgrummngrurccaﬁmﬁmmtidn wiktethkiotlsdr term118a1 V\D
2004/ 110092 PCT/ US2004/ 017412 term nal and the
gateway i s capable of generating the call session ID
d the har e [
gn rst ter?n nal A %gﬁ%@%glgn%:@gtﬁﬁg&a bﬁﬂnﬁolt éﬁlé‘ﬁﬁ% ﬁs;hfeﬂtlér%mpnsmg
up Ct;hﬁmmelclatdoﬂmumctdmoh wathathé @rst Itcmmmer] ahd tie gatewAry, Wherem the

comuni cati ons sy ccordi m 4 further
conp¥rsY SEIPEEE %18? 1Hatb‘87n¢}8 E&I&SWQ\% the first

term nal and the gateway, wherein the server
conprises a Session Initiation Protocol (SIP) server.
6. A comm@uni caficonsnwysitions systoor @hcnghng)tocﬂlhnmllwherem the first

erein t eflr 10 .t.erm.na
e tBel S sarrtls srositeananye t e GERchaRAR by Bt AP ana
wher Gh&etnlBe Gidt %érmli@aﬂ 0§ ABhble®f Gﬁﬂﬁﬁhﬁlg‘lﬁe sisduibiviisdhedBonnection
the circuit-sw tched connection h "t he gateway

bas ewith fergatdveayHzasetbiifon thehan@f@ﬂenwﬁem conmmuni cat i ons
system according to Claim1l1, wherein the first 15
termnal is capable of est abI i shing the

ci rcuit- sy t chgdoaRmieskiondsytdnacdofEing & €y 1\Mi@eret the first
signal strength of the packet-sw tched connection

et wseninghis oapabéfe of qstablislting therrdrcuirswiishedwapnpaionayignthg
pred e% e\%?rf}]/ \?f en }1 91 gﬁ%@\%ﬁlg%tﬁ 3f t}{éﬁ)raa(ét réalntcﬁed Pc{n?lgce[fdtr)ll%:egg?en the first

perl% I S capa

con n%ﬁhinﬁgaﬂd"tﬁe glieWaylid beSow h@)i’&ﬁte@mﬁr@dchﬂeﬁi{bld for more than a
est abl i shed between the first termnal and theﬁtgat eway

20 vpreRefined peripd of tlﬁl@qucmela éhﬁw%@éw Bhissarhee ql?@ectmg the
gat e 1tz tcthgg C 1 sl‘tedfbrl‘% 1% lherker 118 R GG hild aﬁ\@ﬂfélkateway

the Tirst ermn the circuit-swtc
ONNeith |t1&ﬂc1rtht-le1tchai gatneviion beBwveoh the gmnway: and ‘dms;econd terminal

system accordin im1, I r.st 5 .

t er MOHBFARGSHHH lich tae i gl ¥ t@ﬁﬂe &l Fariicheh gonnection
packety g % %1;;%, network conprises an I nternet

Pr ot ocol (TP) network. 9. A conmunications system

according to Caim1l, wherein the gat evvay i s capable

of suppor{ing conmuni cation bet St te m
via a 30°pack COTRI (AU &Y Eccé)ﬁ ng ﬁ%b& E‘erematlhe first
3 €1 MAdinaY béindridel b Mobflestibh, W With&H the packet—sw1tched network

comprises an Internet Protocol (IP) network.

9. A communications system according to Claim 1, wherein the
gateway is capable of supporting communication between the first terminal via a
30  packet-switched network and the second terminal via a first circuit-switched
network, and wherein the first terminal is capable of thereafter establishing a
circuit-switched connection with the gateway via a second circuit-switched

network that is different than the first circuit-switched network.
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network, and wherein the first termnal is capable of

thereafter establishing a circuit-sw tched connection
wowaoh/11tee2 gat eway via a second circuit-sw t cheRCT/US2004/017412

network that is different than the first

circuit-switched network. -19 WD 2004/ 110092

PCT/ US2004/ 017412 10. A conmuni cations system

accor di ngy ¢ 0 Ch bMinmiddRiBhERteh R cBREEYRYCTatn ¢ AHRELR the

of supporting comunication between the first term nal

Vi a gatewrgdk ebpabld ¢fnppbrtieg wnmuamdtmlhbetwe@mhé firsirteimngl via a

via a gcircuj W tc t wo and. wher ei

71 £ seckeriionrd revedhied 8 Sors Rl i LoD aRag ngpwort
Gi I Chiatwisirih Qﬁ@ﬁ'rs@f%ﬁ? Bfal 1sQBpaMld 6f thBRafiat RWBMshh@a theuit-
same circuit-switched network. 11. A nethod of

handiwityhed formsatiemivih thegatewayiia thsgeretcitewit-swHeled network.
network to a circuit-switched network, the nethod
conprising the steps of: 10 setting up comruni cation
between ajffirsA ri&hsd ofanaing off seeatsicittnntsiala packetfswitched
gateway such that the first termnal has a

pac kestwekj tp @rrarguitsiielqd miwosks e reiaodiearentisingiig stepe of:
econd te t t

lt%h gat es\rlc\alg%}l’%qlé) {L"@Pﬁmgét{o%lﬂghg%\ffcauﬁg%nﬁltﬁgﬂﬁfg d Q0o fefininal

connget b gatchal wednthbitae fﬁlrslt $érnidief hbnapadetswiléhetl lvennection with

gateway via a circuit-sw tched network; . and connecti n%

t he tbp gatgrey sod therseepnddamaintlihen 2 carrbsTViRsd angatien with the

the%{ agy termnal and the gateway with the

ci rcui Wi t ched connection between the gateway and

t he secongtdbdishing alcirc@i@-sdzched cophdrtion detyred itingfitsbterminal and

Claim11l, wherein the es $I i shi nt%]na circuit- swtched

]csonn@éﬁﬁfﬁwagt"éapa?lﬁd‘ﬁﬂ@? £¢ 8 g a call session

ID to the, gatg ythe c?&ﬁt _WhEthel Bodd®eti 69 Bitassh &DbstivBh the first

conpri ses conne t| ng the circuit-swtched connection

est afetrhimhkexhdobe ga!eway Iwaethfther sitcuiteswitohad camgctidrebeiaeenthy

with the circuit- 1@(iiconnection bet ween t he

gat e%?”%@dt %S%CQE W’f m nal based upon the 25

call session ID. 13. A nethod according to O aim 12,

wherein the establishing a circuit- sw tched
Abnnect i ol2.st ep m@th@ch@qcorch@g iodelaing 1 hriehereinithgesiablishing @ circuit-

2 ﬁg{ %%nctsh %f;;(g]f}leﬁ gtm}ég uadg trg%s%{ﬁl%lgh ZJ a(lzlvsggsllgr%/ f[f]%) tElQ %ateway,
Swi t gleegh&einnee &@@eetlrﬂg%tep%dimﬂsedcmw@ thg cironithwitehed

13 further coml))rlsm -20
connection established between the first terminal and the gateway with the circuit-

switched connection between the gateway and the second terminal based upon the

25  call session ID.

13. A method according to Claim 12, wherein the establishing a circuit-
switched connection step further includes transmitting a shared secret to the
gateway, and thereafter verifying the shared secret before establishing the circuit-

30 switched connection.

14. A method according to Claim 13 further comprising:
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WD 2004/ 110092 PCT/ US2004/ 017412 generating the call
session ID and the shared secret in conjunction with

W@ eaotitng9up comruni cati on between the first tePoi/ngto04/017412
and the second term nal. 15. A nmethod according to
G aim1ll, wherein the establishi acjrcuit- 5, . .
SWi t ched SSHAERE m@a&swl%loﬁ%qdégg shaged,gncred i pRyywnction with
Cl TGl %g‘ct %1%&igﬁ{6ﬂ%%{vlf~%ﬁ th Y\Feﬁﬁiﬂaggn(f ﬂh%?@cond terminal.
termnar and t he gateway based upon a hando
identifier hosted by the gateway. 16. A nethod

di t im11l furth ] | Si .. 10 . .
ﬁgﬁio[ olr PEJQS g %gllgénhod;accpgﬁéqgﬁtg &ﬁg n;ELi ,M@P%s{%&ng a circuit-
ggp %%kh@%&ﬁfe&‘@cﬁf‘ﬁ?@omﬁﬁs’é EstdsAing 3! ciRf-sWihed connection

eway, ereint est'ablishing a circuit-swtched
conrtetweanrths fieg toonm kséthe gatswaly|basdel ungna handoff identifier hosted
cirguit-sw tched connection when the signal strength
of t%%’ethﬁﬁ\é\q?

=

&RY- swit ched connection is below a
predeterm ned threshold for nore than a predefined 15
period of time, and wherein the connecting step
conpri se Wonne&mieibod drgowlingioiGlains | fHes ceBpREag: on

st abl i shed between the, fir.st r m,nal t ;

Cth t nanarPEte Sard Srar s hE IS Rl dRb R Yl cen he
gat egyaytepithat i1 theeMeFay,ermnal in instances in which
the circuit-swi tched connection is established between

the firstwhereinthegstablishing e iigait-swélghedepnneciipn slonRomHBges
accor . m.1: ' i ]
cC Ok A 4 PS5 WL Uty of e o
bet wagrthtd EorfrictBén isdeliwapredstemniacd drksbbldsivr hehethan a predefined
network and the second termnal via a first ) .

18 r csrodfitinesn aarl WherelghR ConisatingheiFR Femptise connecting the circuit-

est alli $0k rc]g%\%gg«%rg g#%bth;s]ﬁé/& BN HORRG Qévl\’/ll‘l‘l?lglcﬁ 2%@ the gateway with

conpri ses shing a circuit-s
conne tirouit-beitviedrohietibn bstwebe the gasdwaruhdtthesqgand wayinal in
via a second ci it-sw tc.h%g net wor.k t hat

rc i
i { fi85langes T IAnHBe et Switaned GOHICEpn tsiprbfishegdpiveon the first
18. Mﬁpg@oﬁgg%gw_g to Caim1l, wherein the
C

setting up nmuni cati on step conprise setting up
Zomuni cati on between the first termnal via a

packet - swj t ched ne rk apd t second term nal..via a

Ci r cui t- \é\w.t ch . eth(\é\(feﬁgpai?n Wgﬁmﬁ&\%hetrﬁlg%e setting up

est alynhahhiesich Gby Sothrise WiiaHas c6RRNRKatioN bsiween the first terminal

conprises -21 WO 2004/110092 / US2004/ 017412 = . )

est abikiaghike-switchedudtwodwinddhestcorthivsmitiabmiateirgedreugtipavitched

first terrringtl and thhe o . . . .

network, and wherein the éstablishing a circuit-switched connection step comprises

25  establishing a circuit-switched connection between the first terminal and the
gateway via a second circuit-switched network that is different than the first

circuit-switched network.

18. A method according to Claim 11, wherein the setting up
30 communication step comprise setting up communication between the first terminal
via a packet-switched network and the second terminal via a circuit-switched

network, and wherein the establishing a circuit-switched connection step comprises
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gateway via the sane circuit-switched network. 19. A
communi cations system conprising: 5 a gateway capable

wo@RomAappPdNg comruni cati ons between a packet - SW€T/O8H04/017412
network and at |east one circuit-sw tched network,
wherein the gateway is capable of sup

LT rtin )
Compsiablishing ol REEIEd CPRICGHOR BeHHERM M8l gyl the
term t £ ermdRal has a packet -

SW t a%g\;c?yﬁ%ﬁlgé?@%ﬁhv%ﬁ% E‘k’{t gdtéla?@v{/ay and the second
termnal has a circuit 10 switched connection with the
gateway, wherejn the first termnal is capable of

t her eaf t - estABPTERPHFIANSSYFER OPRHEhed connect i on

i th the gakeyay, hB combRmSaliENeYetl Sorf #PaRbEswitched
\g:‘ conneca?%g thoeap%lglrggﬁﬁlt%?g\&/l\ngtcghed conlnectei one P SR
est atetwekedd abkbstean cirtwt-fwitdedmetwdrkal and t he
gateway with t circuit-switched connection .bet n
Phe gat evilitsindie Fue St RPALToh RPORBE C Ry e Bieen 2
COMME 6AhinANanti% JobOHB feRBinRBRIKE tat el ferbelrmigh Wik fabket-
the circuit-switched network. 20. A conmmunications
sy s tssitched comiepiiont witlCthei gatersyy and dhasagondriermiyal bageacijeyit-

apabl.e. of receivin call session }D he ..

1077 et ERE B BetiPls Sy VRl BT it opabte of

fi 1 Sherbgfidr sd@blistaitla woiedwitdnbe coateenbry with teagabl ey, afid wherein
20 connecting the circuit-swtched conpection )

est dhe Bataway Freranghlp of praneetingrthe evedihawitiched goppgstion established

gat wi,th i: i i . 0| .
R e R
cal Ihebpesi tha ghtowaR dnd theGeromd nératinil a0 shesatstlamiaif comdiungation
to daim?20, wherein the 25 gat,evva i S farther

18apdina tet packeleswilchgd Bet¥REF Wdhs eEFutswuichedetwork.
circuit-switched connection is established with the

first termnal, and wherein the gateway is capable of
verifyi n2d.he Ahamedmsadort sysefroaceotdugg to Claim 19, wherein the
circuit-switch connection i s established with th .
firSEAQVERHS ﬁéﬂ’a%?es‘éf@%e.mﬂg é§ F’@H@&?ﬁ%%‘i“é' Wltcthe‘?comecuon
accog diigidh8d Qi?}' 12 Akt tepRBTEIaNA WhRreid Bty dySs eaR8RI o

of generating the call session ID and the shared )

e c ramnnéctingdbe pinovit-§vatched tennsaidgornéstatitighdd besweancthaifipg terminal

and second term nal. setting. conmuni cation with t .
ot neAEarBF RERSFY MBI O ETob 6o R URso s gl Ferminal
23. a?i_d‘%ﬁ@%&t@w ?Bés@ﬂ%p%ﬁfe%ﬁll@@s@%@?g to Caim19,

wherein the gateway Is capable of hosting a handoff
identifier, and wherein the first termnal is capable

Ohe ot 20l " ad s i doighd &3t SEHSORNClalh 90, Vhdlin the

25  gateway is further capable of receiving a shared secret as the circuit-switched

connection is established with the first terminal, and wherein the gateway is
capable of verifying the shared secret before the circuit-switched connection is

established with the first terminal.

30 22. A communications system according to Claim 21, wherein the
gateway is capable of generating the call session ID and the shared secret in
conjunction with one of the first terminal and second terminal setting up

communication with the other terminal.
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5 upon the handoff identifier. 24. A comruni cations
system according to Claim19, wherein the first
W0 esoditn@b2 i s capabl e of establishing the PCT/US2004/017412
circuit-switched connection with the gateway when a
signal strength of the packet-sw tched connection
between the first 10 term nal and the gateway is bel ow
a predet ep,m ne
et od off L1 me: TGy ST Llo Tl BERjlcRE e
conn@giaRds tdpableif hostidg- eslvnnﬂoffedbrm!ﬁmr; aatl wderein the first terminal is

est abl i shed between the fjrst m nal . and. t

o7t RopAne of s blipb SR et BRS] feH i e SN Dhsed
R nhbE i &ERaRd termnal  in instances in which

?he ét télrér;nﬁnal establi shes the circuit-sw tched

connectl on 15 with the gateway. 25. A term nal

conpri si ransmtter capable of.tra

comuni catt oné%mﬁluﬁ]&%ﬁ}w \E;tleﬁ‘ aa?corﬁlghg@tra ié H’g[l?rem the first

net infANE cfbablel FFebtabBMidCtne dirb@i-WRitied 28nfecki6f Sithahe

capabl e of receiving comuni cations fromthe gateway

VI a gatevpaoken-sugitat hte@ngﬂeomw Racksttswitehed conpectipn b@‘ﬁ‘@@n the first

k |
p e rtgt{rrpg?.'laa&g tﬁeh%a??\%(agyo ear‘ reﬁat%t‘rﬁ ne& ﬁg%%lgvdefrop glO‘i‘Q&lan a

whergidbinbe pe@sit st fani Sv}@ﬁﬁaﬂie%am‘wﬁl i§ egiablegichbanecting the
transmtter and receiver 1o transmt and recei ve,

r es pictitwelighedenmreniionsiabhighed berrrenthoishtesaighyidihe gatoway

pacutt i REREa TS &oh Mot Eh b Pl UZare seopad terminal

S€C R GhdiAica’ Mmabhibiathedirsl tethinkl-<swiblists dhe:@rmetmwmhed/wdﬂmectlon
the gateway, and wherein the controller is capable of
1Sherwidi thergatedagbl i shing a circuit- swtched connection
between the term nal and the gateway such that the

gateway is capable of connecting the established
circuit-sy. tchﬁderﬁmnmmomprisingvi th the circuit 30

swi tched connecti on en th tevva and the saﬁcon

terminal & GansHEiEEPa %lﬂ (&3 i3HORS 19 §afgivay via a

ac .t ched
et @‘c&&%@“@n&%“?%ﬁ?o%%a&%%%%%%%%?%‘{‘%4‘1’ze 26. A

20er mi nal arceve cagatile ofteativirgs;onwhesxiedtions froncibarisiervia a
i recti

IS cap bleo ng, the tran ter to transmt a

cal 198§ ‘%tsﬁ"%}ﬁ’ F‘g“‘?tﬁ’of&]@%gz’a‘f"é(iﬂétf"%@@?% BewORS AP | er

establis he?éoﬁtﬂ%@leﬁé?ﬁl’a‘l’ebf%&hﬁ&h@th%%@ﬁﬁbh entheetaneeilter and the
the term nal and ateway such that the gateway

can weosinet wheteam @spamrolbh @cpa@ﬂblé of diregiingdhrogansmitter and receiver

ggtn C\ég%#ngﬁgvgg E%({’?B’%t J%is};rzﬁ% 1g?ly V&éﬁ:ﬁ&? gat?o%@ W& Qﬁd £0m a second

25  terminal capable such that the terminal has a packet-switched connection with the
gateway and the second terminal has a circuit-switched connection with the
gateway, and wherein the controller is capable of thereafter establishing a circuit-
switched connection between the terminal and the gateway such that the gateway is
capable of connecting the established circuit-switched connection with the circuit-

30 switched connection between the gateway and the second terminal to thereby

handoff communication from the packet-switched network to the circuit-switched

network.
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t he gateway based upon the call session ID 27. A
term nal according to Caim26, wherein the controller

WO g00flardober capabl e of directing the transm t PEF/USZH04/017412
transmt a shared secret to the gateway as the 10

controll er establishes the.circyit-sw tched connectian
bet ween t B& t efriFrainakacgording to %@@n Wgﬂn{h%qonpﬁ@er 1s capable

gat eéﬁ\ﬁi’lré&ﬁﬁg glﬁeretggrﬁmﬁttb? 1S hadsadt $6A1 &ssibLO%E tﬂef%tetvshag as the

circuit sw connection Is established wt

gat evanyroli2Bestabliskesthe aircuaesyatdiied gonrcibrabetwesn thetiensnal and the
the caontroller, i capabl e 15 of .r.ecejvi.ng,, Vi a.,the

" ocebURY Y SR AMRICR Stan v cBpites Lo Bl T g isvilghed

aNnd cMpSERINwWitR eheC @RIt AitBhed ConfhdRRIA RtvwEen8Bd 82bhe irMehal and
the circuit-switched connection between the term nal

and thegatpaitay\hasedoposdheigrdrsessien Handof f i dentifier. 29.
A termnal according to Caim25, wherein the
controller is capable 20 of establishing the

Ci rcuit - syt chadeg@ingiegtbrdmgb (aihhes, gaieemayhad@fioBer is further
signal strength of the packet-sw tched connection

bet weapablered diteptinigihe tramanittiictodenamghy shprgd seqrefjodhe gateway as the
N edgg %Iro?l]eFgs@aﬁli@%%%ﬂ%tigc&t% iPACE c&ﬁ%@ti&h 9&%‘39@ Jth:‘getgminal and the
peri 64 ofr tine. : conputer “program product 1 of

handgnigway fuchahatiin gatwoncanfveafy e shardsaadt Hef@mtle circuit-
packet -swi tched network to a circuit-sw tched network,

t he Swidshsdrcannsstigyisasiashighsdetitbgsricsiiy a

conmput'er -readabl e storage nmedi um havi ng

conput er -r eadabl e program code portions stored

t herein, 28ie canpmtiasl-acceddeltbClpno2F, arhepan tliearatroller is capable

conprjsing; a first executab)e portion for setting u
1:%nn%‘iee%ﬁ’ingn“ﬁél%‘?/ﬁ@%?’r"?rh%i@ﬁl(‘&‘ﬁﬁli‘tﬁl r harted By faggioway and
t er My RaleiPihe %ﬁﬁ’t&&lﬁ} ENP i %Fes,ttﬁﬁfs?h Shd GFTORYitdABS céhnection

packet- sw tched connection wt he gateway and the
ot hebettveemihedérntinal aad the gatdwayshaised igmoh the bandedt idemtifier: h
t he gateway; -24 WD 2004/110092 PCT/ US2004/ 017412 a
second executable portion for establishing a

ci rcuit - spht chadegRinREREOAMg BEINBEDS, WHRrdif tHE ddatroB&ds capable
the gateway via a circuit-swtched network; and a

2(i r of esiebdishiap the qirsnitisvitchest canpeeitont witlythetgeteway when a signal

o ol R SRR BPe SR EBbBRE Yl B ey
CONNRWelAW a BRIMSREA A ehrBdioRIVRY nitiel tHah e pRédiined pérdd e time.

31. A conputer program product according to C ai m 30,
wherein the second executable portion establishes the

Lo SRR S A o K A9SEA LB bt ot

Bxectebablatfrom a packet-switched network to a circuit-switched network, the
computer program product comprising a computer-readable storage medium
having computer-readable program code portions stored therein, the computer-
readable program portions comprising:

a first executable portion for setting up communication between the

30 terminal and another terminal over a gateway such that the terminal has a packet-

switched connection with the gateway and the other terminal has a circuit-switched

connection with the gateway;
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10 portion connects the circuit-sw tched connection
established between the first termnal and the

w@aioemanponi t h the circuit-swi tched connecti on PET/MEEN4/017412
the gateway and the second term nal based upon the

call session ID 32. A conputer r.am product, X
accor di ngasecond gxequable pATEPR P’F%ﬁﬁ"i@ 3 g gphswitched connection

execyLahbe t%;éﬁﬁiﬁa ﬁﬁ&ﬁ@%&té«!@%ﬁv& 'ﬂ%il%ﬁi‘i—%%ﬁt&h&i"ﬂett&ﬁ%g and

connecti on transmtting a shared secret to t
gat eway sadhird éracuthble pgeicenviay camectingthe afrtwt-switehedfopnnection

t he shar.e ret pefore establishing the — .

ci v c B0 Glied Bfuden B iReind AT s SRGHAR the cpuigeniehed
PY 0dBErineBG&PhNvBE the gile@aiad®theMiRdr@érmihdle 20 second
execut abl e portion establishes the circuit-swtched

connection between the term nal and the gateway based

upon a handoff ,identifier hoste g th t w34, A
conput er g?'ogrﬁ’rﬁoﬁpé%@foggé@ﬂ 4§ X‘ECS’I%@%}T&@%XQQPFH%YFIM}I‘?
CONPEdcohilgxecdfabie Jotibr EstAHERLHAS bRcuROWikdMRd kefnection by
monitoring a signal strength of the packet- sw tched

conn&eRIngfiriger ssitnell} orthe gatewandng idegrin dwetlird executable

erejn. execyt-abl . . | ish
I B A5 A0 T ALl e SR ARl v
st r etginkihadfind the gpirolg tvigithe chadi-ewindhed cbmiectitn betw@sh the
predeterm ned threshold for nore than a predefined
per i 8tewRy pidde seeoud fErarial asedgipon dhe ¢all sgsaqlyt abl e
portion can connect-the circuit-swtched connection
establ i shed between the term nal and the gateway with
t he circuB2.- swiAt @hgaiter pespraatpraducb adcorting th€lagaBéwalierein the
nd the other rmnal in_i nstﬁnc,es,in,v\high t he .
" coepnd precuiRblE RO AbIRRGhe S s SURRERM Phe

ter mBamiAlg o Persd RbGYVAY the grReway such that the gateway can thereafter

verify the shared secret before establishing the circuit-switched connection.

33. A computer program product according to Claim 30, wherein the
20  second executable portion establishes the circuit-switched connection between the

terminal and the gateway based upon a handoff identifier hosted by the gateway.

34. A computer program product according to Claim 30 further
comprising:
25 a fourth executable portion for monitoring a signal strength of the packet-
switched connection between the terminal and the gateway,
wherein the second executable portion can establish the circuit-switched
connection when the signal strength of the packet-switched connection is below a
predetermined threshold for more than a predefined period of time, and wherein
30  the third executable portion can connect the circuit-switched connection
established between the terminal and the gateway with the circuit-switched
connection between the gateway and the other terminal in instances in which the

circuit-switched connection is established between the terminal and the gateway.

-25-



