WO 2004/ 110092 PCT/ US2004/ 017412 SYSTEM AND METHOD FOR HANDI NG OVER A CALL
FROM A PACKET- SW TCHED NETWORK TO A CI RCU T- SW TCHED NETWORK FI ELD OF THE
| NVENTI ON The present invention relates generally to voice conmuni cation
systens and nethods of providing voice comuni cations crossing between
packet 5 swit f wor ks and circuit-sw tched networks, , re
particularIQvggggéﬂgé to systens and nethods for handinﬁﬂgﬁymg)é4i%alls
fromthe packet-switched network to a circuit-sw tched network. BACKGROUND
OF THE | NVENTI ON 10 Voi ce conmuni cation is evolving fromcircuit-swtched
technol ogy, such as provided by the Public Switched Tel ephone Network
(PSTN) or Public Land Mbobile Network (PLMN), to packet-sw tched

t echnol ogy, such as provided by Voice over IP (VolP) techniques across |IP
Net wor ks. 1 ndeed, the Internet Engineering Task Force (I ETF) has devel oped
| P-based protocols to perform 15 various functions in Vol P comruni cati ons.
In particular, for exanple, Session |Initiation Protocol (SIP), specified
in | ETF request for comment docunment RFC 2543, has been devel oped for
establishing voice calls between two parties. In contrast, Real-tine
Transport Protocol (RTP), specified in |IETF request for conmment docunent

. RFC, 1889, has bee v, t : , et ized i 0 20, carried
over the Internet onde Hint A HasfpiEh BOREHA SHINC % ALREL e e
voi ce conmuni cat i Suie & el t Bh g @M
circuit-swtched %@n%?m%ﬁ@?gsylfmﬁlﬁmogggyx g’ITgiUKI‘IE?O
2004/ 110092 PCT NS2004/017412 pasWerFEeHEPDMETWORIKS (e.g., WAN, UMS,
cdma2000) capabl e of supporting multinedia applications to nobile
end-users over |P. General Packet Radio Service (GPRS), which is an
evolution of GSM can support packet data (e.g., web browsing, email) in a
cel lul ar environnment. Further evohﬁghg F %Pﬁﬁﬁg?Neﬁign 5 referred to as the
, I'S

Uni versal Mobil e Tel ecomunicatio yste expected to support
real -time mul timedi a @uepretdnt eegion rMetePyenetatig@o ovied cdnbmunication systems

and methods of providing voice communications crossing between packet-
5 switched networks and circuit-switched networks and, more particularly, relates to
systems and methods for handing off such calls from the packet-switched network

to a circuit-switched networls.

BACKGROUND OF THE INVENTION
10 Voice communication is evolving from circuit-switched technology, such
as provided by the Public Switched Telephone Networle (PSTN) or Public Land
Mobile Network (PLMN), to packet-swilched technology, such as provided by
Voice over 1P (VolP) technigues 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 IETFE request for
comment document RFC 1889, has been developed to format packetized voice to
20 Dbe carried over the Internet once the call has been established.
At the same time ag voice comnunication is evolving, wireless networks

are evolving from circuit-switched voice networks (e.g., GSM, IS-136, IS-95) to
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streamng nedia) in a cellular environment. In addition, the Third
CGeneration Partnership Project (3GPP) has specified the IP Miltinedia
Subsystem (IM5S) in UMIS to acconplish the control and service functions of
wireless IPmultinmedia. 10 In this regard, the 3GPP has adopted SIP as the

signaling protocol in IMS. At the same tinme, in the cdna2000 world, the
3GPP2 has beb? W ¥i ng the 1P Miltimedia Subsystem (TREYS20HENHaE | y
referred to as the IP Multinmedia Donain (MVD), to inplenment the control

and service functiaons. LR AN[T?&{ 4d208@ERR2,108& e $0ne
adopted SIP into I%aﬁgéls%g01\ég{]e0|‘fa§l§s “d%m ejasngsfshﬁ) §) grrent 8?1 P
net wor ks suppor t imgiivetia'applgeexpae metils od-kvappeer i'n Cteh@aﬂmblm‘t@adwt first,

Vol P i s expected 69‘{1Ee Corﬁu\ﬁncl{'{s%n ol 166k (cqeéé‘iﬁofp\%l Sp }ﬂn\/\gg‘ %{'gat%e fa?ﬂsoLAN

(WAN) segments o) nications 1n ustry,
into the cell ul arbr¢8Ghg, segitemta cellliussuvirwonkitntistiot cvdiﬁ:tc@rod@éﬁég biferar e

concei vable in the.ne - on. a 20 large
nunber of vol B prgiges o et AP JeRRR SR alo S ihnES. Aro
address this het eaxpg;ementem;ponnw4tm1mtlmelamdép|(asngSVBH{, @idab bmzvra Vol P

hone to call a tel nbe n PSTN and er anot her
st on. CF oot o EnEREpG ) b eUulsl e Sonkerody kefigia iR Tmn BaRaRtas wi ¢ n

Vol P (e.g., AN, patiE:Ship Cetje? 0r) whd dpeavied {mpPMmhntacﬁ@Bwsymxﬁ (M§) iaf those
using traditional _circuirt switched technol ogy for. voice %?1 GPRS,
1S-136, 1S-95). IPMIRie25capalish theepépa@d Sﬁ*"h‘i’itfiﬂl%loﬁ%@iféw%% a%ﬂtt%hﬂ

interfaces, such p,ags MeAN ABAGERMS ﬁ@?ﬂéﬁ%nﬁ Bede Elgﬁam@&dt@commﬁm sacMErently
in the coverage of an “i ndoor W.AN ne in a voice call over

a WLAN i nt er f ace sagiinyg. VoheediaRR0Gwerdt ﬂléfsm{’é’efmﬁ %devwnz thedBing a
traditional ( non'\hﬁhnfé@mtﬁt%@@ﬁﬂﬁ\ﬁg%%}i?geﬁ?e& 038 ﬁ@WMﬂiﬂm&}ﬂh %)oﬁl%glar d,

provisions exist wthin SIPto ‘enable establishment of such a cal
part of which spdNeVDF ineamenit fedosirgand sariiec LRSTNS offreles e lmdbmleélanode

noves out of the. e call is typically
dr opped. Droppi ngl%g\égﬁ FI{)JISO ast Wi ?ﬁy\%‘{eok%%ggg\éﬁ% 3{1&5‘7 WO 2004/ 110092

11CT / US2004/1617412 |§‘hoﬁta&rﬂeahymnm@é]hn@u@d&sesnm:omlﬂ@r\éolﬁlmmedztﬁégo have to
initiate a new c e_cal rrently

ot bonei cueer” ¢ Bt Rl M PR3 Bifvise BRI et Suifileer ™

an 1P access net waoike 4nd viretkes QANNSIDONf seoments of the communications industry,

followed by penetration into the cellular (3G) segment. Thus, two kinds of
heterogeneity are conceivable in the near future. In one dimension, there will be a

20 large number of VoIP phones, as well as a large number of PSTN phones. To
address this heterogencity, provisions are made in SIP to allow & VoIP phone to
call a telephone number in PSTN and vice versa.

In another dimension, footprints of wireless access networks that are

enabled with VoIP (e.g., WLAN, UMTS, cdma2000) will overlap with footprints

25  ofthose using traditional circuit switched technology for voice (e.g., GSM, GPRS,
1S-136, 18-95). In this repard, consider a mobile node that has two interfaces, such
as WLAN and GSM. Assume that the mobile node 1s currently in the coverage of
an indoor WLAN networlk and engaged in a voice call over a WLAN interface
using VoIl with a correspondent node who is using a traditional (non-IP)

3¢ telephone comnected fo the PSTN. In this regard, provisions exist within SIP to
enable establishiment 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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circuit-switched access network without interrupting the voice call. 5
SUWARY OF THE INVENTION In |ight of the foregoing background, enbodi nents
of the present invention provide a system and nethod of handing off a call
froma packet-swi tched network, such as an |IP network, to a

circuit-swtgc n rk, such as a Public 10 Land Nbb| LMN) or
a Public SV\AR‘f(})]%ﬂd LGF \ggphone Networ k (PSTN). Advant ageoul ’yl\{?"zf’{h‘é’m('%tem and

met hod of enbodi ments of the present invention are capable of handing off

such a call in a;seaM SSSnERNBEDL BHGE:E Hale hdiratald inBRl 2 e Aandeduad f such
that the end points of the comunication are not aware of the gmdover

and/ or do not havhe 18cq Glle Hemipyapbererr couerilon feeagyesd Gat Enowifdgsd

result 15 of, theyhAnARNE maAdQl hana! ihn 18 WeBssGRM S @@ﬂmtéf'goh@tﬂ&lﬁﬂto%ff to
the circuit-switched network w thout being dropped. Calls can therefore be

initiated and corvédaet-editchsd aygsesnely b rithagl nferupiingdeketicsslt ched net wor k
and a termnals in a circuit- switched network, while increasing the
| i kel i hood that the call can be conpleted wuninterrupted. Enbodi nents of
the present invention are therefSafeMpdtY OEUlTE: YWWEBETHAVant ageous in

I nstances _ Suc h as whe ﬂkﬁgﬂ%? 116%01%%(%5%9’101{1%1% %ﬁ%&lgoéuneﬁi% %I? B})a? p?c%lglllt Fi)%-‘]:?bg@ a

packet - swi t ched net wor NOVES 0ou areéa“service
swi t ched net wor k pamnddevd ﬁfyhﬂoﬂll aamd nectledl of @nivnliged? byalbfrainraguritet-swittielied net wor k.

Al di t t t icati ; t
<" provi ded t hat "FRETROLS % iF SEOPGr IR o e B oot BTen. or a

fixed 25 ternonallan€Bpahé BIeﬁsfoxiCClmmm 618dPd&@c\%kv&cﬁedpﬁﬂd@bn@h&t&v@heﬂ’smmWOI’k
(e.g., IP network) and a cifycuit-swtched gl g PLMN, PSTN, etc.).
The system al so “INETHFEEs% BewsitH 1erpathad @fmg 1 QR FreREF RGBT PE% t at i on

or fixed terninalye caaRabt 10n&hg GEMTMN &L ih @Qea%hl@ss@neﬁm&%bﬁ st ehieghn
network. In addition, the system includes a nedia gateway capabl e of

meppi ng cormmuni c ke haisd Bé&%bﬁhdf&%é&fh@em%f EorURRBY CHEDET ROt gt heeast

one circuit-sw t ghed.nehwak ke lil)t']}a@@ﬁ)qﬁl 28 dhciibR iSRS RER!E 010 thGI
present invention, the gateway is capa Ie olfJ

supgqortl n% communi cati on
bet ween the fifr softksndercrapdditipralyewehdallsspnbh ndgdieh (@ harcteHeswighwpD

2004/110092 PC / Hﬁ%oﬁpwf} Qe %ngd%ﬁéal fd:angtéaﬁ LR RaSud RACKES AW t ched
connection wth the gateway a

between a terminal in a packet-switched network and a terminal in a circuit-
switched network, while increasing the likelihood that the call can be completed
uninterrupted. Embodiments of the present invention are therefore parlicularly

20 advaniageous in instances such as when a mobile station, engaged in such a call
from a packet-switched nefwork, moves outside an area serviced by the packet-
switched network and within an area serviced by a circuit-switched networlc.

According to one aspect of the present invention, a communications system

is provided that includes a first terminal, such as a mobile station or a fixed

25 terminal, capable of communicating viaa packet-switched network (e.g., TP
network) and a civevit-switched network (e.g., PLMN, PSTN, etc.). The system
also includes a second terminal, sucl as anofher mobile station or fixed terminal,
capable of comumunicating via a circuit-switched network. In addition, the system
includes a media gate\i/ay capabie 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



termnal has a circuit-swi tched connection with the gateway. After one of
the first and second termnals has setup comuni cation with the other
termnal, the first termnal can establish a circuit-switched connection 5
with the gateway. For exanple, the first term nal can receive a handoff
identifier hosted by the gateway, and thereafter establish a

circuit-sw t'¥RéWtAttection wWith the gateway based uporf @HeZREAIOHT
identifier. hi this regard, the first termnal is capable of establishing
the circuit-switched connection, with th f. Nia A, e
circuit-switched j?%%‘t \‘?\561?’11}%}?& Zé]?acglﬂ\fqnﬁ’émﬁféﬁ(g%%wﬁé\@%g}é51%1 %tccv)‘% 9%&%%&8%%0% 10
comuni cat i on bettemenalthhea Eirduitswitelatd cpahectibawéh gagketagwi t ched net work and

the second terminal via a first.cjrcuit-swtch net wor k. Advant ageousl vy,
hecording 1o var i ous ‘b g Rt Gk R R ST PSSR AR S
second ci rcuit - swht ehedeniedl ¢ st rRyinbecad icfihigise atoirarit-fiechs@B@nection
Irrespective of whether the first and (?si@ponq Clrcuit-sw chegr,net.,. orks are
the same or di’f f eFEhtC EHEYEX dior CXmde: thydrshiSrmeinFl i Fo8RF £ OFEG IIORNER i on i s
est abl i shed bet wagtct b ieightlval, ahdimaanendiblie a GRLBWAYchdINSnGRLENRYL | S
capabl e of connecting the circuit-switched connection established between
the first ternindhe @%ﬁ"%ﬁ’é‘sﬁlﬁ’%ﬁv hangHT Wpeifierr Buihs regiid: Epddst eEnmdeét i on

bet ween the gat evay, etk Lt61iBee MMt BiHitahed cofndeRbS wRBRYatewla) §ia Hat enay
i s capable of handing off comunication fromthe packet-sw tched 20 network

to the circuit-swetHedcuieiwithid nererls Wher thegainvralis anblpel saptied to
establish theCi rc%fﬁﬁﬁlﬁlﬁ:miélf:ﬁ?ﬁ\ge 1 GONASCEL MR WiS )z;c@@tusgiﬁitcﬁéf’éﬁ}'e%ﬁ%n& fig signal
p Wit ched t heen

strength of t'he packet-s connecti on be the tirst termnal and
t he gateway, or mevmadpaminatukarlist canuil-aeitdss ngoork Advaglogrously catdidmgliet ween
the .first termnal. and.,t gateway., 1S, .25 . ped. 1k hol d
for nore than a 5 rc%%%;Eg Hjéxﬁbcg‘giog%%tbﬁtﬁé%n ﬁlg’q%!u@ﬁparéﬁgg&gﬁgomd?lﬁngsﬁ’%l,m}? cﬁe

gat eway can t hen regrmlechast edifferectuir hesasincc hedpaoinn ethoiner tiesfiatdndshed

between the first termnal a he gat ey wth the circuit-swtched
connection bet weéFﬁon{lﬁ%cﬁtéivg\ﬁgvhéeﬁ‘ﬁgﬁ‘ﬁ@@%?%}?Tg{’]ﬁ?%ﬁlhoi‘vﬁv‘i’rh éﬁ?es in
which the fiisst chrekimiwigdhe@sdmadiicahiesstdbhiehdivesttet tRWitichietndanneet i on with
the gateway. 30 As the first term naII §§Stab| i shes .the circuit-sw.tched

connection with tERAEVIHARTEESY AV EHEPPRPIP OF CQEPTHIR AR UigHIMBE el apIercten
transnmitting a cakhbResSbPRedhand Rmdal SHHMLL SRS hocikde- Gakpuay. | n
this regard, the first term nal ateway and/or it server (e SIP

server) I n commuAPRHERBTPER TRt Al TEWE Wb aR gty the
gateway is capable of handing off communication from the packet-switched
20  network to the circuit-switched networlk.

The first terminal can be adapted to establish the circuit-switched
comection with the gateway when the signal strength of the packet-switched
comection between the first terminal and the gateway, or more particuiarly an
access point in communication between the first terminal and the gateway, is

25  below a predetermined threshold for more than a predefined period of time. In
such an embodiment, the gateway can then connect the circuit-switched connection
gstablished between the first terminal and the gateway with the circuit-switched
commection between the gateway and the second terminal in instances in which the
first terminal establishes the circuit-switched connection with the gateway.

30 As the {irst terminal establishes the circuit-switched connection with the
gateway, the first terminal can be capable of transmiiting 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 commiunication with the first terminal and the gateway

R



-4 WD 2004/ 110092 PCl YUS2004/ 017412 can generate the call session ID and
shared secret in conjunction with one of the first and second term nals
setting up comunication with the other termnal. By transmtting the call
session I D, the gateway can be capable of connecting the ci rcuit swi t ched
connection established between the first term nal and the th
the circuit-"$9%¢Ne8%connecti on between the second ter niHa 8 H(H/‘%/Héz gat evay
based upon. the call session ID. And by transmtting the shared secret, the

gateway can be Cc%)gg 11O L8 chsMbﬂ'g%%ﬁlﬁslﬁlt&@rf;&%tsi@%Iﬁﬁncl%xfl QK8 ohdI8F the

circuit-switched connection s est Ished wiwth the first termnal,
met hod and conputfest apd @@pa@ﬂepnmdﬁa@@tuag & eiypupesivhdad thophpapaiivg: By 10

communi cat | on 11 g BAEKEL lehed, netuntky Le & ShusUbEssid ghad net work.

Enbodi ments of the pre |nven Ion’ e prov and net hod
for handing off cu@nhumta’ﬂaﬂ p@mccﬁtrcmrns?abl;wcd(bctmsw ﬂhcﬁlsrqalmnkandsmgﬂtwyan | P

network, to cl r{fllh{ 18 c,n(fmt sr\?gte fj (fr:gé) \{\Q:E;(K? b(fﬁﬂreen #2 ‘;&O{l&' M\llnma][ alzl)ﬁ-ﬁll\é el

The system an are abI
of handi ng of f shededapdbileahll séssioallseant Bﬁﬁmmnmag tisshhret! Isaietlthegala\my can

oo handed o T 19 A1E CLEB. LR Ao, ROt ot el appet Cal

packet - swi t ched nRedsydlikncandihaht 8fsMefadnziin a circuit-sw tched net wor k,
while increasing the Ijkelihood that the call can be co g . iy
uninterrupted. For exampicdodiPAd qresidame Pt ehBodimeiry C%for pretingopff

present invenpi oRemhR@iceYS Bih AREIRRNRNOhe:@EROE I BBLS s0ficHeh BetRbgs ent
invention are ca abl e of handing off the voice call of a nohile statlon in

an | P networ k whébofimeenighitherrescat inpmting thetelyg eqvale asysi§BogH ApsHod "uppor t

area for such a galding & 8Qmmuhiok BRI Eackteths‘%w&)ﬁ%%1@%%1{@3'{1@1@' n&lvork,
enbodi ments of the present invention are capabl handi ng of f a voice

call of a fixed tetairqarswitghednaporketugh pka Rk @H?eg i]l\ﬁleZ’BOIﬁFetf\h@ pyetem and
experiences h eav}[nerﬂ%ﬁf ff elglec§1fn%ﬂ§ 'Eﬂ“ e '1)9%019 11:1{\;6{11961%5 @%faglre of ﬂﬁh&n{glﬂfff sfRd thus

beconmes unabl e to adequately support “t system and
met hod of edbod mibnnt&eeniﬂetshmarpteesehtthat ﬂwealﬂ corbsipindel offie the cldugns

d fied b h
oL e P e SRR RS RIBHAEE, AEL BBl LA ARE R 22,50

terns, referencecmidukted bw\\)@m a i{,nmml ma packet—smtchod networlk and a terminal in a
circuit-switched network, while increasing the likelihood that the call can be
completed uninterrupted. For example, in accordance with embodiments of the

20 present invention, the system and method of embodiments of the present invention
are capable of handing off the voice call of a mobile station in an IP network when
the mobile station moves outside a geographic support arca for such a call. Also,
for example, the system and method of embodiments of the present invention are
capable of handing off a voice call of a fixed terminal in an I network when the 1P

.25 network experiences heavy traffic, transmission difficulties or the like, and thus
becomes unable fo adequately suppost 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:



made to the acconpanyi ng draw ngs, which are not necessarily drawn to
scale, and wherein: -5 WD 2004/110092 PCTft1S2004/017412 FIG 1, is a
schemati ¢ bl ock di agram of a communi cati ons system according to one

enbodi nent of the present invention including a packet-sw tched network

and two circuit-switched networks, in accordance with enbodi nents of the
present i nVERENVHRIIYE FIG 2 is a schematic bl ock di agr afho¥S2H4dbilt e
station according to one enbodinent of the present invention; and FIGS. 3A

and 3B are flow chart a“é{?rl K%satséﬁi%{t]ggy%fc Iglklg Pt (Efe'i c%mmun?ca{rgﬁs SS’%GI% acedM ARG Ng

off a call froma pac CITCU T = SW t etWork in
accordance with Gﬂén@ﬂb@ﬂhﬂﬁﬂbfﬁkphh&ﬁﬁh@ﬂ@ﬂhndﬂmagapmﬂmié@mﬁﬁTA%WEm
DESCRI PTI ON OF THE.| NVENTI res i nvention._no escr

Tor6 fully her el fEFFE R PBRERBREEE (b G e O TR B Shaf et 1

whi ch preferred epmdiments of the invention are shown. This invention
may, however, be enbodi ed i n na erent 15 fo and shoul d not be

construed as Pimted & E%@aéHﬁGHWﬁﬁk? i@%%“??ﬂ%%*ﬁﬂ%ﬁ@@ﬂnd“P&WH@POH?hese

enbodi ments are prAWILed: $Ond Patent Miventdhseiiosure will be thorough and
conplete, and will fully convey the scoge of the invention to those skilled

inthe art. Like nunbées %éﬁ@ﬂ&@crﬂpwe glsdHutitabng mroygpent in amesteadding to

FIGS. 1 and 2, a@mm]l ystenaki ﬁemondem st PR A a2 QRS he 43R RY B Lem
including termnals, "§Uch as nobile stations and fixed termnals, that

woul d benefit framltﬁweewrtbgemnlbcpc}mwﬁpftmpi@@iprumwu@d It should be

under st ood, wever, that the nobile stations and fixed term nals
illustrated and hereinafter described is nerely illustrative of two types
of term nals that mould beﬁ@ﬂﬂﬂjﬁmﬁﬁﬁqﬁwﬁﬂﬁﬁéﬁ¥fﬂfﬁﬂ@ﬁﬁﬂﬁﬂ\and t heref ore,

shoul d not be. taken t h u,sent w ni?o%.qr%% \anlibera%sﬁ% cﬂ%me ﬁ hglg QI%; qth W" le
3 ERaRR e

several enbodi nents o station are
her ei naft er descnﬁb&dmﬂﬁtmammmnpﬁwt@MGphmgﬁnfmempmpmgé$n¢ﬁmewaMp[éw other
types of nobile. stations,

or.t abl e .di aé tant s %Eqﬁ?g
phgers. “and ot ot <PHOES SO e BRETPERE iR hefToHe Ly et
readi |y enpl gy t B@nfraes eifuld not be construed as limited to the embodiments set forth herein;
rather, these embodiments are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the invention to those skilled in the
art, Like numbers refer to like elements throughout.
Referring to FIGS. 1 and 2, an illustration of one type of communications
20 system including terminals, such as mobile stations and fixed terminals, that would
benefit from the present invention is provided. It should be understood, however,
that the mobile stations and fixed terminals illustrated and hereinafier described is
merely illustrative of two types of terminals that would benefit from the present
invention and, therefore, should not be taken to limit the scope of the present
25  invention. While several embodiments of the mobile station are itlustrated and will
be hereinafier described as a mobile telephone for purposes of example, other types
of mobile stations, such as portable digital assistants (PDAs), pagers, and othes ’
types of voice and text comumunications 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 m conjunction with a variety of other applications, both in



invention. In addition, the systemand nethod of the present invention wll
be 30 primarily described in conjunction with nobile conmunications
applications. It should be understood, however, that the system and net hod
of the present invention can be utilized in conjunction with a variety of

ot her appli Gag LRNSwePOth in -6 WO 2004/ 110092 PCT/ US2004( 0 {434, e mobile
communi cations 1 ndustries and outside of the nobile comuni cations
industries. As shown, a circuit-swtched (CS) nobile station 10 is capable

of transmtting (g ﬂl@@ﬂlescdnﬁmﬁf'&iu&%(%%ﬂéh[h@ asd gRsibisof themobilbasengiitgony base
station (BS) 5 14. The base station is a part of a cellular network that

i ncl udes a nobi | é2FTEEh] ng center (MSC) 16, voice coder/decoders

(vocoders) (VC) 18, dat:anhsPeectiPMiciR® (CRHotfRefion b tscapSUbs ed to
operate the PLMN. The MSC is capable of routing calls and nessages to and

fromthe CS nobi llEngpiginsoieniidnandrecasnapBraleian fbaghsiteiog bapgRiaHg €ha
receiving calls. ﬁh@rlb@%e%ﬂ&ﬁ R'a%ah%?a LOEMA, féiwrbgk 8fat B Ifﬁé@%ﬁo&% shtcgnd from

the nobile station hesalonlsregls ered he cel I ul ar
network, and al sc@omj@r{tfvﬂsmslét inacef apdprdad pdres @bcq@svéé‘@@)sl&, datamwéemﬂwé

station to and ZOOﬂ;'tdaoﬂﬁ%ﬁl?sgl%%LﬁzeBtt rﬁ(ﬁﬂgp}eﬁw> Th@ﬁzﬁ‘@‘ &Bgle%?%u?ﬁ at ed

by those skilledTh € ce wor K may ere ed to
as a. Public LanatdIMbedlmesN@bmer ﬁ()i%l_tWSMbﬂﬂz&athwb@mhe Eémxdxalbaiao@n a CS

nobile station 10 is,. stor. : n ion i St (HLR)
28 of the PLWN 23" RGTE SpSr TPy o Thi s &b SRR REGRES Y (U Ry
26 in the area ofmhbahhé imebl(fﬁtmbmlelasﬁealaueﬁ idsgistecdtved tat cellmlagi ven
moment, In this regard, e VLR caontains sel ected ad nlst e

Tl ormati on neceSERTyorBt dSaMT bR BrVARREST SUrCEBobRe DI TS MG P g
services for 20 eagh: SssaRbidr Gloakiodm).CHE t:vembé Mpph@eadddaed; thébelshiled in the
geographl cal area controlled by the VLR Although_each functional entity

can be. i npl ement 8t &s CARIY maBSHNBIRR lsq B} Tefermerin it AR drad MobUaREErThg

equi pnent gener ak pWN?phemsnt the VLR together with the MSC 16 so that t he
geographi cal area controlled by the MSC corresponds to that controlled by

the VLR thud5si rrpI'|f§iﬂ?15§11¥%é“5}96ﬁ§§|m\@>ﬂﬁé@ﬂplﬁ @is sposednprammpayiy #ipa Heme apabl e
of providing voi %coﬁi‘aﬁ‘?ﬂé@fq%@tm%szaﬂ&tl?&ﬁﬁxﬂ%tcﬁd té%ﬂichalﬁy MR &AsiRf di fferent

circuit-sw tched techni ques his regard,
Location Register (VL.R) 26 in the area of which the CS mobile station is Jocated at
a given moment, In this regard, the VLR contains selected administrative
information necessary for call control and provision of the subscribed sexvices for

20 ecach CS mobile station currently located in the geographical area controlled by the
VLR. Although each functional entity can be implemented as an independent unit,
manufacturers of switching equipment generally implement the VLR together with
the MSC 16 so that the geographical area confrolled by the MSC corresponds to
that controlled by the VLR, thus simplifying the signaling required.

25 The PLMN 22 is capable of providing voice communications in aceordance
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 comununication protocols and the like, For example, the
PLMN may provide voice conumunications in accordance with second-generation

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

accordance with any of a number of different techniques, but signaling
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i s capable of providing voice communications in accordance with first,
second, third-generation wireless comunication protocols and the I|ike.

For exanple, the PLM may provi de voice comuni cations in accordance with
second-generation 30 (263 W rel ess commruni cation protocols IS 136 (TDWVA),
GSM and/ or ! Wthin the PLMN, signaling co ns may be
provi ded in® 'i@mgQHﬁjce mnth any of a nunber of dlffereﬁgqyg%ﬁﬁméﬁéi but
signaling -7 WO 2004/110092 PCT/ US2004/017412 conmuni cations are typically
provided in accorééﬁfﬂﬁ%lé’éﬁﬁ)ﬁb 408, )§hlg)n}%|o{fzﬂgi DSERMAnke WRBE SighAng S&ﬂcm Fhe.

MSC 16, and thus the PLMN 22, can be coupled to a Public Swi tched

Tel ephone hbtmnr%5§ﬁ8$ﬂwaﬂ% that, in turn, is coupled to one, or nore
typically, a 5 pluralifyef 13 'aﬁ@glu%etlﬁm 18l Sin3Q colgidio bR RLMMicrhe PSTN
i s capabl e of providing signaling commnications in accordance with any of
a nunber of di f flalahong E@W@IM@?@%N) Phikudl Wy, SSPUPiphé @STN ey 4irsdkapabl e
of providi ng \oi dang, t unber of

di fferent C|r§U|ﬁﬁma&SQEE%&Fﬁeéﬁ%?ﬁhggl E£q£exanp ﬂk}gﬁgnPC%%bﬁég provi de
voi ce communi cat ippndding sipfalageondanicatios trhactomendd wilsingre! Mehnbplodxi | n g (TDM

t echni ques, such Kl d Se,.Cod ti.on

t echni ques, such A m%@tﬁ%%@“m%%ﬁéﬁ%és$2eﬁ@§%ﬁﬁéés%ﬁﬁ‘%ﬁmggﬁwﬁwﬂg CV|a t he
MSC 16) can aIsocbemumuphad1ﬁ0mmubh@£WM1n@kﬁynnﬁmmeﬁkEMnmncuantmWM@tMAse in
el ectrical conmunication mnth gﬁg@tg? smn hed network, .such as an

| nt er net Protocoﬂ“%Pﬁ$e%efﬁ5¥%m% \{Ba%@P KOCHEBENEHIF &Y to one or
mor ebf i xed }oagk etacSoMiinch e@hh(ﬂa& Dﬁ\@‘fleﬁﬁl ralplsddng ADALY teamaduky, sudbhe ok E{iblpﬁt wor k
may be coupl ed to_one or rel ess acc 0|n s 36, ma e
coupl ed to one or® ﬁ%?ea@¥?1 gﬁ%% F%FF%H@J§§§”ﬁ§d§HBﬁﬁSH@ &0 %%pﬁetmork
conprises a Wrelgsgrlocal Area Network (WLAN) t her eby providing 20
communi cations in accordance with | EEE 80111, for exanple. The packet -

switched network can ddaaPLY 28anphieddMaNg?2 btia heidibdp) Gi abrRecoiRlsds: of

networks. For examphfa} BsnPAGk®! srMd-cREh d&%ticy:@ EdmGamcARMRFiISE) bt er sal
Mobi | e Tel ecommuni cations Service (UMIS) or edna2000 networ ks wi't hout

departing frd t keitghidmetwahdudrspe lopphdoweeld@hmervarbati dhe Pagtvkh, the
packet

may be coupled to one or more fixed packet-switched (PS) terminals 34.
Additionally, the IP network may be coupled to one or more wircless access points
36, which may be coupled to one or more PS mobile stations 38. As shown, the IP
network comprises a Wircless Local Area Network {WLAN), thereby providing
20 communications in accordance with IEEE 802,11, for example. The packet-
switched network can equally comprise any of a number of other types of
networks. For example, the packet-switched network can comprise Universal
Mobile Telecommunications Service (UMTS) or ¢cdma2000 networks without
departing from the spirit and scope of the present invention. As such, the packet-
25 swilched network can equally be configured to provide voice communications in
accordance with the Internet Protocol (IP), for example, without departing from the
spirit and scope of the present invention.
The 1P 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 (SI1P). In this regard, SIP typically provides signaling for
initialing a session between twe or more endpoints in the [P network by making

those endpoints aware of (he session semantics, Accordingly, devices (or users
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25 switched network can equally be configured to provide voice

comuni cations in accordance with the Internet Protocol (IP), for exanple,
wi t hout departing fromthe spirit and scope of the present invention. The
1P network 32 may be capabl e of providing signaling communications in
accor dance \«(t,gmg,ny,{,@f a nunber of different techniques.,For.examke, the
|P 30 network. may be capable of providing signaling in accordance with
the Session Initiation Protocol (SIP). In this regard, SIP typically

provi des si gnal i ngatfred cerfatii dopBdatitgs @1tﬁ@sslbﬂmsb)ate\mp*mmmmmerﬁi?éacelqhdm)i nts
in. the [P network b t hose, oi.nts aware e session

semant i cs. Accorcfiorﬁ]@%f}“ “’dé@?‘)@égaé’@r“c@ ﬁgésmq@n&ﬁc?@%? fif 8% 4 FET 1152
004/0 1 7 4 1 2 dnbygdinteUNo 6@idvaitiis, apppicotles 9 AgisoBtidhasaademifeak)yicas ed
registered with the SIP backbone so that an jnvitatjon to particul ar
session can be co¥FEcy HRls PRIt Sﬂ@é%sea“%ﬁd’f}éi?lﬁ’tosm‘%e g@ﬁ?“é’\?@ t his,

SI P provides g rqg‘hﬁlhg,@gcgpglr@pmgl anismfor devices and wusers, and it
appl i es mechani snms such as an S P server 40 to route the session 5

i nvitations appropri atlelf§eilitaig vpige copmgrisatioys beveania Al eeltrdn®. pettheen t he

| P network 32, a@‘iﬁl@@Z aﬁﬂ-ﬁ%ﬁ 38 emgccﬁgl;%lgﬁmng %@teﬁﬂ?@%ﬂfﬁ&d ARggR¥stem

typically also includes a gat eway cdpabl e of mappi ng
signal i ng and voigeewag ddmiilm gﬂmadnscdvéblmémﬂmh@ $191aheg\m¢kowcand t he PLWN

an d/ or PSTN to t E%EF%?'M‘ G%@Ol]@ % th;je%\aﬁl% ma’\ﬁ%ﬁ%:ﬁ@ﬁ? QEW qlrlh/ {?1}1% Tllﬁtorfﬁ af k an d

t he PLWN and/ or accordance wth or exa way may
i ncl ude a Medba @amm‘v\aynm@aoatipmmemmum Penetwahsanidglsd BIDMNJEMN@@&TH pac ket

streamfromthe | P-n tvvor VOi ncoded cofmun

or PCM fromthe® ighd %S éaf’l\el}‘amﬁlﬁ S ngw%y AT é%%fqn&gg‘%ﬁ’e% over
a packet - swi t chedhat onner iraRmbelwesnwtie: ROkd Streabiftoen Sk dP-netwoBBammirthe
PS-term nal 34 and. the

conmuni cation ci ?’SGF?ECQIX%%OHBW’E%W%%I&%% ﬁ:ﬁé’](cj cﬂ mgﬁﬁégﬁe %I\é%glﬁ%% ﬁgﬁssw
and the PSTN CS tiangivob is3@rricAlis fadcBis 3CaQIAINTEwkHcl cShRctis iRt ganenays 42
ey el ude o Medl g G oty GRnLrl BUTCLLon EAPCE) 420 Lnat opcrates (o
this regard, theMaEEn&rpd éphsudiffioh UnEkisons cRbudAcho anaesidaneewi th the
Medi a Gateway Control protocol (MEGACO, such
the MGW and the PSTN CS terminal 30.
Also in accordance with SIP, the gateway 42 may inclode a Media Gateway
Control Function (MGCF) 42b that operates to terminate SIP signaling and control
20 the functions of the MGW 42a. [n this regard, the MGCF controls the functions of
MGW in accordance with the Media Gateway Control protocol (MEGACO), such
as that described in the IETF request for comment document RFC 3015, entitled:
Megaco Protocol Version 1.0, the contents of which are hereby incorporated by
reference in its entirety. In addition to terminating SIP signaling and controlling
25  the MGW, the MGCF also typically performs conversion 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 1P-enabled wireline or

%



as that described in the | ETF request for comment docunent RFC 3015,
entitled: Megaco Protocol Version 1.0, the contents of which are hereby
incorporated by reference inits entirety. In addition to termnating SIP
signaling and controlling 25 the MGW the MSCF also typically perforns

conversi on Re \P signaling in the IP network 32 . ignaling in
t he PLWN quggr)]\é\@g}r?m N 28, such as for call control. e’&?ﬁ‘gg”%é‘

termnal 30 and fixed PS term nal 34 can conprise any of a nunber of known
devi ces capabl e OfirREQVAIEiNBRsY &Lk eI Eabs @RSkt QoREERIGARGEsoW t h
circuit-switched and pacKet-sw tched techni ques, respectively. For

exanpl e, the CS twfhisrapersoanl coBpier dARPBRICE OhBREES capablgriwRcrating

conventional fixedaWafehbReuot roMhf&l @SSy die] @RRANESoTNE afderdaRE MRl . for
exanple, can conprise any of a nunber of known, conventional |P-enabled

wireline or -9 Wpaglt4ritdodehmiarys) Hssabbarorvealod bintheed ddliedieiheghoimds .
Al so, for exanpl g, oL 0fahe: 18 BhRhmER GAUBILSP1ARIACES PR enni iy 87 2
personal conputer, Taptop conputer or the fike, capable of operatihg a
sof twar e appl i catdapabld offopprabyg ti aagprdaice #ith dinniih lecamiabasd vine awsoriancis wit h
packet -swi tched techni.ques.. . W Il .be [.Gh _ hose..skilled in the
art, and 5 in acc‘%?j é"hlc%dahval?lﬁsdéc elontlzliilr?r}escﬁltq %R]é?‘ﬁtﬁgﬂﬁlg%%%%geﬁ%bbéﬁtsfnﬁﬁf the PS
term nal may be foapaivhéabdbiapeigenfpdrfogning tacihoctthanotbath the RShenGCsited tienal |
and vi ce versa, gzgs%uc.h , as described herein, the term"fixed termnal™
will be used to FPB& a single fixed terminal capable of performing the
functions of jpot h the R&ré&ee Rl dransl it 16, 2 Chitielnkinads a HEckRBiguente 1s now
drawmn to FIG 2, which illustrates a bl ock di agram of a ile station
that may conpri sé&{HE SESoHBR Py %ﬂa%‘a%ﬂlefg? SO e S G iTe Sepshi R8s,
Li ke with the FixgdiGR ¢iaf ik rakd 80 @nshdrzsesds RRed BS tralat 84 in dRo@ager dance
w th enbodi nents of the present invention, the PS npbile_ station ma){ be
¥

capabl e of oper atiftyigmhoduaéar dirvesci iprentipe teshwpiestdionndbe @pth'vi ce

versa. Thus, as Llp fgs6ldiRectoRBh&I Bith HBESBEMe BB £ 91RNWELRQR" TH! hs be used
to describe a single nobile station capable of perform ng the functions of
both the PS fdbi ldescsibed haspindheitetnemond e evil bavied o dPraberoBRSIe M9PEL i on

includes a transpjihe Eeav%@le 0 Pér%fﬁ&ﬂé%e ﬁlﬁ.@t}jcﬁ]@‘afbﬂ:h GRS 191)15150{8*&@;11%“@{}16

provides signals to and recefves signals fromthe transmtter
CS mobile station. The mobile station inclades a transmitter 46, a receiver 48, and

a confroller 50 that provides signals to and receives signals from the transmitter
and receiver, respectively, These signals include signaling information in

20 accordance with the air interface standard of the applicable cellular system, and
also user speech and/or user generated data. In this regard, the mobile station can
be capable of operating with one or more ajr interface standards, communication
protocols, modulation types, and access types. More particularly, the mobile
station can be capable of operating in accordance with any of a number of first,

25 second and/or third-generation cornmunication profocols or the like. For example,
the mobile station mziy be capable of operating in accordance with second-
generation (2G) wireless communication protocols 1S-136 (TDMA), GSM, and 18-
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
coniroller may be comprised of a digilal 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

-1 0-



and receiver, respectively. These signals include signaling information in
20 accordance with the air interface standard of the applicable cellular
system and al so user speech and/or user generated data. In this regard,
the nobile station can be capable of operating with one or nore air

i nterface stame@lgmoocommuni cation protocols, nodul ati of-tyR&seAM.
access types. Mre particularly, the nobile station can be capabl e of
operating in accordance with any of a nunber of first, 25 second and/or

t hi rd- gener at i on scokmami alatdtanbepr aholeet devbres nmrdiilg‘@.th@mesm@mpl e, the

ol o sLat) o1 Mot B8 E2PL 2,61 RELLIL LB PRSALIONSE PABTERY .
IS- 95 (CDWVA). | tcnl:cﬁieundiemsteamjmédmge aﬁzlﬁnéalﬁpﬂbﬂ’l@lﬁc&hﬂeﬁ@n hintrardessivohe The
circuitry required t he au and | ogi.q functions of the
mobi e stati an | Rorrdlesig A eRas bRtk b rePE g e DBy G gi ¢ a

si gnal processgor 1@@\/@@@ int@rndl GHOR6QSCTRAY S0B] EMirgRy, et tryidd 50 usyanakdeg t o
digital converters, digital to analogbconverters and qther support

circuits. The coftsPctimalsiogRaia s CEuerH aratPEHEs d‘fh“flﬁéa%ﬂfﬂﬁ‘?%d 10 wo

2004/110092 PQl " /A G200 49744 Belo . altdr QRarAfIE, 1R l&ﬁ@li@l‘%@%@"@ﬁ!ﬁl& brese devi ces
according to their respective, capabilities. The controller thus also

i ncl udes the funePPaw ¥ sympdivits ApgraR hahiony theanellrstaing tq memitead e
nessage and dat al&:relv@ oatlt@ntr!lﬁg/ﬁl %1&(9&)11%911&1&@1@%%& %ﬂe% net-l:\tbgk 3? Ry %l l'er can

additionally include an internal voice coder 5 1 nclude an
i nt ernal datéOnDde%w@E&V”B@BﬁN$ﬁ$ﬁh@ﬂﬂh@hﬁﬂﬁwﬁk@%APbﬂMEﬁmnﬂy |nclude t he

functional [y to Opera‘rgeﬁ@%&{t?ﬂ&%ﬁo%&}“@%u%‘?&r LR M@clur%%y eﬁlﬁmﬁ{)ored

in nenory (described or exa he control] e capabl e of
operating a conn@mphmkﬂyspmbgﬁﬁnmnhaxSakhnw&mhhﬁaﬁbbﬂhngﬁéumdmtﬁ@.transnit

and receive cont %rﬁ 111%]81@(% rail\ﬂ? lvﬁech%%ngéupgiﬁg % 11119 antf rllc., gﬁe%\gﬁ\gx)%u\{m rk 32,

such as 10 accord I on

exanpl e. The m)bluiica fc&t:,atfimdnalwvs;(nha:mnunta s2ion o Hsere um @mﬁ ageprisnehyding a
conventi onal ,_ear ker m cro hon

oo oa! 156 R Ui AR AR g i hile HSh 1 i B T SR s R, e
control l er 50. Theoudb@fspiafpist shdwil) ©F bdeEinpwii€ibe. alnl @V@dmmnﬁ&md@g station
to receive data, can conprise a 15 nunber of devices al W ng. t he

mobi | 6 st at | on t ESPabaRy B wo e Guverieagpatres (65) i o 168 (3%,

and other keys used for operating the mobile station.
The mobile station 10 can also include memory, such as a subscriber

20 identity module (SIM) 60, a removable user identity module (R-UIM) or the like,
which typically stores information elements related to a mobile subscriber. In
addition to the SIM, the mobile station can include other memory. In this regard,
the mobile station can include volatile memory 62, such as volatile Random
Access Memory (RAM) including a cache area for the temporary storage of data.

25  The mobile station can also include other non-volatile memory 64, which can be
embedded and/or may be removable. The non-volatile memory can additionally or
alternatively comprise an EEPROM, flash memory or the like. The memories can
store any of a number of pieces of information, and data, used by the mobile
stafion to implement the functions of the mobile station. For example, the

30 memories can include an identifier, such as an international mobile equipment
identification (IMED code, capable of uniquely identifying the mobile station, such

as to the MSC 16.
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a touch display (not shown) or other input device. In enbodinents including
a keypad, the keypad includes the conventional nuneric (0-9) and rel ated
keys and ot her keys used for operating the nobile station. The nobile
station 10 can al so include nmenory, such as a subscriber 20 identity nodul e

(SIM 60, a {gg@ﬂﬁg¥§zuser identity nodule (R-ULM or tqqub ﬁ”m'ﬁh£0h|
er. In

typically stores information elenents related to a nobil e subscri

addition to the SIM the nobile station can include other nenory. In this
regard, the nobile strairigng ﬁ@md FIGSUBle andBIatin laecondumos viiﬁa;nb&ﬁmhms asthe

vol atile Random Access annry ﬁ% cludln Cé ea ?t )
tenporary st or ageP By ondhergom B‘?31“8“SSSLY§F hcaéjgﬁcgf@’dl LB%‘%’f%er

non- vo: ati : e nMenoday o@émo‘lﬁc}g Qﬁhcﬁlad?lfili@d teﬁﬂmlldﬂﬁd a@aaa/eogmmyd b@_wbﬂcr(@\gatﬂ’ e. RO'T/lhe
non-vol atile nenory can _additi ona altern r| e an EEP
flash nenory or t Ww#ﬁéym?H@CW%ﬁﬁﬂqEgnﬂﬁﬁﬂ‘@t iﬁﬁgﬁﬁg8f ‘ %béPﬂB? pi eces

of information, apd dalALilseHoPY: £ BB @ngagé@’qﬂd%]decaal1ml&q4m& the
functions of the ndbbile station. For exanple, the 30 menories can include

an identifier, suehchel nevakeer bratandukait M‘W“@“‘éﬁi}i’lﬁﬁ@ﬁwmk HeR$PIRE Rt i on

(I'MBl') code, cap it as
Lo the vec 16, Prfifh B sHlbatelciad AL DA LI ORI SRh Fhit RN, |

FI GS. 3A and 3B, Fom cgrpudE, damcerdandehyitndyduidivesntsoldhe prhwnpinagsion. MagsHn on,

the communi cationg Ixeé%mﬂnﬁuﬁaoﬁ)ﬁ?!:?m% oAl 0g Rt {dtlglbgo%q LE® lkcﬁ?& 9f a

nobil e stati on or roma packet - mntc
net work 32) tl® a veienchs mé)lsimted:thadmmeﬁmmdc z(geogtaphll@lst\moazimfo%vhllm)l I n

this 5 regard, fixed t VoI cal
Vi a packer - swibghES T e FanuERTAR P AP AT Al Rl
network in instanﬁeamuﬁanMMC@nmh@n@agkﬁhepmmﬁmhﬁdumﬁxMBskn@mmnanﬁmmﬁ|nue
to adequately supp e ca i

%Peg

Wt
enbodi ments of t ﬁfocﬁggh?f:“39%5”@§@95ﬂ$e n?ﬁﬁ%& 5“&Fnﬁanding of f

the voice call ofmavdinal@xﬂcﬁe;smhdaoga b AR drReissfon Rigwa ks dQhakienaidrugrobi | e
station noves outside a %ﬁlphlc support area for a VolP call, such as
out si de the déogﬁﬁﬁﬁW@‘W P BrAdetsiRdy t@achihehl AP 36. Al so, for exanpl e,

in accordance W th embadi-s@Btsb@dw ttf@sy@fcﬁlszﬁ‘lﬁtlndﬂmﬂﬂllUérbxpltaﬁl@d SYSE et
capabl e of handing off a voice call of a fixed terminal fromthe |P
net wor k when t he of panding off a call of a mobile station from the IP network 32 to the PLMN 22,
where the mobile station is engaged in a call with a fixed terminal via the PSTN
28. It should be vnderstood, however, that the system and method are equally
20 applicable to any of a number of other contexts. For example, the system and
method can be applied to the context of handing off a call of a fixed terminal from
the IP network to the PSTN, where the fixed termunal is engaged 1n a call with a
mobile station via the PLMN or another fixed terminal via the PSTN.
To effeciuate a call handoff from a packet-switched network to a cireuit-
25  swilched network, the gateway 42 is capable of hosting a handoff identifier, such
as a handoff telephone number, that the gateway can utilize to provide the handoif.
In operation, the mobile station and the fixed terminal can establish or setup a
voice call via the IP networl 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 {ixed terminal can transmit and
receive voice conmunications in the following manner: the mobile station and
gateway maintain a packet-switched cormection, while the gateway and fixed

terminal maintain a circuit-switched connection. Either during or after the call
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net wor k experiences heavy traffic, transmssion difficulties or the I|ike,
and thus 15 becones unable to adequately support the call. As described
bel ow, the system and nethod will be explained in the context of handing
off a call of a nobile station fromthe Ill network 32 to the PLMN 22,

wher e the nabpb®ssioadi on 1S engaged in a call wth a fixged/tepal, via the
PSTN 28. It shoul d be understood, however, that the system and nethod are

equally 20 applicable to any of a nunber of other contexts. For exanple,
the systemand meuhodalaessive [Rppd asldmcbset:ﬂ@é(cmma@%m@fcalhbmmwgﬂ@fm a cal

of a fixed term %g}l 13;1517%?1\V11111Q$ J’Oﬁ)%%nc%slmrlllbeWEI f%;l;%l [m% le S%U'VI\' Elé(? d

termnal is engaged lon via
anot her fixed t ernlm fivaek tarindna,laed E?Sil’dhlfte1‘liowe:feﬂéa@/tthwagcmvazy(aaﬂ Ilhchmtdbfafduﬁm,om a

packet -swi t ched net et wor.k, the way 42
e capabl e of -hodt Mardehfafisfs PF e Ar al MGG IR - A8 3G b o d Bl Ephone
nunber, that the hglatoéﬁ/yacw@iaﬂﬁmh ithd @eevia® cfha\biethee, tdhﬁnguammf fetiinglup thper ati on,

the nobile statio &h’ﬁg term nal can establish or setup a voice
call via the IP ﬁ RBFEmﬁﬁn §<t¢fre PSTN 28, respectively, such as in

accordance w th conven{dcosnadhnck Q&M BenaSDf SRPMEAITnRINAEK tHsalllsBsstdi S
regard, 30 once the voice call is setup, the nobile station and fixed
termnal can trah2id sisfg sepgicen e g%‘tﬁ‘&%d BoHmE eaiPt e aingb R E ng

manner: the mobi kg 3h@hheBipand: in Q@tﬁﬁi’éﬁbﬁcﬁ@f Afeall, ?OIp@{%K‘I%IG fWichie hedon
connection, while the gateway and fixed termnal maintain a

circuit-sw t éhedle srheerddepcreiman he genstatedly e seever 42 e reesived by e WD
2004/ 110092 PCL/ %%9931@%?5&&% msff%wﬁam Al dip SESREAMR o B]ﬁ&ﬂﬁ%mﬁhaﬁed

secret (e.g., passwor can be generated in conjunction 'w voi ce
connmi cat i on setgpiodet wesnst st bétiveestratiodes IaradTPnﬁefoﬂq xetereatiwedynal , and

thereafter recei @%gf?}(eﬁ&glggﬁ%?%%d%&u %‘? bE"c?Q rft‘hé Ollyer @Syl | USt T at ed

in blocks 72 and fion, the ires s can receive the 5
handof f identifiemdﬁmbhyWMQu@atammyreﬂ@ﬁewaneﬁdrmundunumgwnmdaﬁméab@@tt|ng

or Gsent i el op thaccarrPtebsateor i AN AEREG-dha L RN R 28 ot e

by any one or noﬁebmimaxnumbemm@%dﬂyﬂk@ﬁaw@%s&Mﬁﬂﬁﬂﬁ&rﬁﬁﬁ&ﬂ@ﬂ@ﬂtﬂm@vbn
est abl i shnment of the

é exa IedAth_ qLI,sf sj%n }q IQm%Qavaar ed
secret can be generat%glﬁﬁc?ﬂ 1%%?%@&9 Hf'ﬁﬁ@“?@ﬂ@ @%8 ByP e
the IP network 32 and the PSTN 28, respectively, the call between the mobile
station and the fixed terminal can commence. During the voice call, but affer the
20 gateway 42 and mobile station have received the call session ID and shared secret,
and the mobile station has received the handoff identifier, the call can be handed
off from the IP network to the PLMN 22. The handoff can be initiated in any of &
number of different manners. In one advantageous embodiment, for example, the
mobile station can nionitor a signal strength of the call via the IP network, as
25  shown in block 78. Then, when the signal strength decreases below a
predetermined threshold for more than a predefined period of time, the mobile
station can initiate the handoff.
To initiale a hardoff of the call from the IP network 32 to the PLIMVN 22,
according to one embodiment of the present invention, the mobile station can
30  atfempt 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 biock 80. Thercafter, the gateway can
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nobil e station, such as in accordance with SIP extensions or any other
standard nethod of nessage transfer between two nodes in. an | P network.
Alternatively, the call session ID and shared secret can be generated by
the server 40, and received by the nobile station and gateway, such as in

t he manner ipdicated above. 15 Further, for exanple, the,gald ipn I D
and shared s‘gtgr(et/t[@a)r% be generated by the nobile stati grgﬁg%sém?giémed by

t he gateway, such as in the nmanner indicated above. After the nobile
station and the ficxgdcdenmicaion havehsetamyt hiehvwobesswatihg e aalt leghd P net wor k

32 and the PSTN 28, respectively, the cal| .betweep,the nobile, .station and
the fixed termi ni’lan%&e@@i’ﬁ?@ﬁ’(‘}@ mbnf\rsiiHﬁS%f{L%g W ];g@ég%gl}ﬁa% - %’ﬁbzlél%td ﬁ%’ 20
gateway 42 and nukd pEVStiRbi@R thaxeikeaaby e thhgatealy, ieassiieriatibh annd shar ed
secret, and the nobile station has received the handoff identifier, the
call can be handé"é'ImSlB’Ffhefcﬁ%ﬁcisflﬂléﬁP B hBRG SRS IS R 2 ?aW%Oiﬁ‘éi‘ﬁé%ff can
be initiated isn aRy.-©he AuitittvHRetcyehHTIH i@ns@tesmanners. I n one advant ageous
enbodi ment, for exanple, the . m)%,i |l e station can ponitor a signal. strength
of the call via the | Bicheeqyng hegall sessigndiagnd eshdgedscrsst. e ayin t he
signal strength decreases s@%ﬁ@%s?&&_ s{ameg;% LB Meek &1k eshehtbrhOEcHR)Rs t han a

predefined period of tineg, e nobile station can_initiate the handof f. To
initiate a handofaf slofwitindlashBi. Hilmibeted seeinengiorRiah hegateray PrMRsEpd
according to one; . of s £ RGN L BOVEDRLLRMN dhen TRbE): ation
can 30 attenpt tél?g@?%ﬁ%ﬁlgﬁj elc{)fndgrﬂgﬁ?gé}?ﬁgﬂng?h&?%tﬂg bastséwal;l/’ 42;’y v‘?ﬁéasyt he PLWN
based upon tlfe kandehfmindetion itk the nFovlceitinpiie tha NGB tssshgwatn backan.
initiate the handeff by, calling.the. h : ne._.n e r

P, “such s 1 n BolbraaAt Lo TR Bt i et e ShERPPISHINIIE L Reakll
bl ock 80. Ther eafiteng theligedjateinalyinclanPSTN 38 carliOn@2064/A1%0 08 2xample, the

PC1Yt US2004/ 017412 accept conmuni i qn, Wt h the. gatevway, .such as
answering the calf¥eY ?ﬁ’eﬁa‘“%ﬁd]&fﬁ‘ﬁ{ %I%’B B (ilﬂ%’g%‘ m\i‘\@" inp 1Egssttarhéf 1'ewi n
bl ock 82, once atgaldgaidsirastakhiaghetknvisan NAEK Pkdvidgbeiokee thetrhehilrrhitibe,

station and the gateway, the nobile_statjon can transmt the.call session
ID and shared’se papolply span gt akey sy ‘i?r°§t65’é)6k?reﬁfaﬁgsqgtcém%nW&ﬁ?? B’HE

nul ti-frequency @RIMDwaLeRNEANEHe ci §R6iok BT ehVinagdtisbecic alslwigessi on | D and
the shared secret, the gateway 42 can verify the shared secret ,su?h as in
accordance with EpRvaEHe ,é}hg}chtnggqqﬁ?sq%gome call may continue with decreased signa

strength, and may even be dropped if the signal strength decreases below a level
capable of being carried by the respective networks.

20 If the shared secret is validated, the gateway 42 can establish a circait-
switched connection with {he mobile station, as shown in block 88. As will be
appreciated, the circuil-switched connection between the gateway and the mobile
station may operate concurrently with the packet-switched connection between the
mobile station and the gateway, over which the voice call 1s parlially carried. The

25  mobile station can now transmit voice communication {o the gateway in
accordance with a circnit-switched technique, such as the same circuit-switched
technique between the gateway and the fixed texminal in the PLMN 22, Once the
circuit 1s established between the mobile station and the gateway, the gateway can
connect this newly established circuil-switched connection between the mobile

30 station and the gateway to the existing circuit-switched connection beiween 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

o]



as shown in block 84. If the shared secret is not verified, the gateway can
respond in any of a nunber of different manners. For exanple, as shown,
the gateway can 10 drop conmmuni cation with the nobile station via the PLWN
22, as shown in block 86. In such an instance, the voice call between the
nmobi | e st at k@§dofghe | P network 32 and. the fixed ternghialsbdsing PSTN 28
can continue. Also, for exanple, the gateway can transmt an ACK or NACK
nmessage back to the nobile station. In this regard, if the ?(tevvay
transmts an NACKnregsdges bébk cironit-reiichobictnigicatd wnoscl3o ¢ heckaobiifcdedt at i on

can be confi gur 6%339 uga}}s Bﬁ%mg mtbqo&sgzabl i sh communication with the

gateway, and resen session I D and shared secret. As will be
appreci ated, in such |Msteécnc,ethc; sytstean andlmtﬂhcmbdflenmqmmomo:f theerasetthndetoreased
signal strength n I the si stren t h, decr eases
bel ow a | evel Cadf)ggﬁ %1" an%m o?% ?olm RS 31,101[1 rf]:loma ;sa{,eegtbiw\ilteherc]i gzvoﬂkg To0 | f

t he shared secr etcmcsmmlwlﬂbatneﬂvorlt h&d@atagm:yslwﬁc@mwsmahbﬂhsdnoﬁ circuit-
swi t ched connectio tion, k 88.. As will
be appreciated. ﬁql’?ﬁn}q 03%'33 péﬁci“clﬂ %85?15‘?&85[’1 J)%Or}glé‘ﬂ%%%ﬂg él ag%ﬁé\}\éy and
the nobile st atisomrBymaper aick teo e il emtiahawiddn it hehdackriswavwhddched
connection between the  nobile station_and the gateway, over which the

voice call is parSFgtkyibaybeng dropped 2Galspp fsrdergpp é)‘Htl%f%Prﬂl}‘ilcf\ﬁ’/‘“[lWé%]s

voi ce comuni cat iRfvded atié}ﬁmga@t.rﬁ‘@lé}iécltélswﬁ@lfégrng%?l@aﬁ@' d M Ghdigdi v laS W tChed
techni que, such as the same circuit-swtched technique between the gateway

and the fixed®t erHPWaPvilghed Revprvhdle inconeiag thedikelihqod what thescal s i shed
bet ween the nobi |c%m§k§§d'191ﬁlteﬁﬂﬁ')tédh 182 BB {]gfb%ftg@mm&ﬁ%%agﬁﬁ gﬁ dthis

new y established circuit-sw tch e connecti on between t station
and the gateway tetvdiklceximpnitsyitehadggivorisvl nehsaryc Fanestipdn ithetcwderret he

gateway and (e tieddanlial Based a0 bsneallrSRRShARI S as shown in

bl ock 90. As su stati on can communicate with the
fixed term nal -<ido¥i@2804iHE tGORAn RGP ahszamze@fnm1g off decoicdanitefaM th a

circuit-sw tcghed hni t-switched technique, as
shown in bl ogg 5%0%% egra g bffl%m aPEEB%twgﬂxw eéﬁgg%t?ﬁe Scfiaabofn "Ehisodi nﬁ’éﬁ?s of the
present inventi opco@iphicapadi elemfmhammm Alfo, Gorrunpleahé oORteh Qb rAethod

F ﬁgkg;/-sts \gln;[ gggdn.gf ﬁl\é\ﬁocg 101%8 of 1?10 p{ersgn Ilritvegt\;lgntagg ga%db e D}L\Panlélmcr %/ c? chlgcgca?l o%l Y,

a fixed terminal from an 1P network when the IP network experiences heavy
traffic, iransmission difficultics or the like, and thus becomes unable to adequately
20 support the call,

According to one aspect of the present invention, the system of the present
invention, such as the controller 50 of the mobile station, generally operates under
control of a computer program product. The computer program product for
performing the methods of embodiments of the present invention includes a

25 computer-readabie storage mediwm, such as the non-volatile storage medium, and
computer-readable program code portions, such as a series of computer
instructions, embodied in the computer-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 orstep of the flowcharts, and combinations of bloclks in the flowcharts, can be
implemented by computer program instructions. These computer program
instructions may be loaded onto a compuier or other programmabie apparalus to

preduce a machine, such that the instructions which execute on the computer or
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enbodi ments of the present invention are capable of handing off such a call
in a seanl ess manner such that the call can be handed off to the
circuit-switched network w thout being dropped. Calls can therefore be
initiated and conducted between a term nal via a packet-sw tched network

and a fixed svia a 10 circuit-sw tched network, il8 si ng
the likeli h(;%)(gg(m”@l'%zhe call can be conpleted unint erru]yé?éldc’ mhﬂ?{ﬁf‘ s by

handi ng off the call fromthe packet-switched network to a

circuit-sw tched oagk WRlkunh b1 NgHESER LIl aneRA MR e ciimzakcQnetRnee Wi th
enbodi nents of the present invention, the Séstem and net hod of enbodi nents

of the present |ﬁ9‘"ecﬁiﬁciddﬁﬂérf3§’“é’§ﬁiéﬁloék @FOrSERE NGt FOHHESIPEIEE cal | of a 15

nobi | e station frh%@ﬂmkﬁm@%is%e%mmemat siTeich@&batadhan tIRVasiiRut i de a
geogr aphi ¢ support area for such a call A% for exanple, the system and

method of enbodicHBALE Frotliggrogragaie ‘“ilprii’éléﬁtslt%ﬁm&lﬁfé] 18&@’&51051%1@%&“% of f

a voice call of @ hiiednb@sMsRrld ik ﬁ}%oﬁﬂtlteP r DRINORKWABRANE b BrtiaRiorOr K
experiences heavy traffic, transm ssion d| ficulties or the |ike, and thus

becones unabl e t@'@d@qmaftr@ﬁlydma@lsguﬁﬁ@@rnteatlﬂn‘éh!élaumﬂem@é@F%ﬁlﬂ@l%@pw{éﬁ aspect
of the present "Wﬁﬁtdo%h o+ B8t éﬁ%ﬁ @1’3})@ 1‘11*&‘%0 ;ﬁ%@@%% rah MG 81&’1@“&& as the
ener al

controll er 50 of e st t|on tes un rol of a
conput er pr ogr ambpladertento Thempaaputoder pmgginamnbbirctpﬂu@tus focauspesdiios of ng t he

nmet hods of enbodi ne ent.in nh l.ud 8
conput er - r eadabl eref téornﬁ‘PStep Sq%llbgﬂ?l 051518%011 i 111811 non 91\%1 A malmgac%)rl%ge medi um

and conput erifr eapiaipdtes p rrmfghlam cedmt@onpleonrsicd gmbssasclathstem mstratiosonput er

instructions, enbodied in t ter-readabl e s di
oo RS SARi S el o SRR B R R N PR Pt dePs
pr oducts accor di RgpltMeiithe thd’lme.ﬂidr@@peciﬁed\m thke Iberchmdlabai(gad step@l. each bl ock

30 or step of the flowharts nd conbinatio bl ocks | the fl owharts,
can be inpl enent ed by%%ﬂ@@rﬁﬁ?lﬁg’i %ﬁ?%%éﬂ%%q%&ﬁéLlpp?Hégﬁi Lapst%r program

instructions maynResd LA ERAMHAhRspeSiBBPHIBorR! contbiioRy AUPRTRLE@pRar at us
to produce a machi ne, such that the instructions which execute on. the

conputer or 151, BewrGfukindons ondpeprossuuaionmens SorePring Jresrtmitde
appar at us creat e afRans. okl MR RRBL B fhcbMPBEL ONSep SRRCHEI@Mt] dhdt he

fl omchart bl ock(s) or st ep$ ). These conputer program

combinations of blocks or steps in the flowchart, can be implemented by special
purpose hardware-based computer systems which perform the specified functions
or steps, or combinations of special purpose hardware and computer instructions.

20 Embodiments of the present fnvention therefore provide a system and
method for handing off a call from a packet-switched network to a cirouit-switched
network, Many madifications and other embodiments of the invention will come
to mind to one skilled in the art to which this invention pertains having the benefit
of the teachings presented in the foregoing descriptions and the associated

25 drawings. For example, as described above, the gateway 42 hosts a handoff
identifier (e.g., handofT telephone number), and a call session ID is generated in
conjunction with setting up a call between the mobile station and the fixed
terminal. In an aliernative embodiment, a unigue 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 ot received by the mobile station or the gateway. Instead, the unique
handoffidentifier and shared secret can be conumunicated to the mobile station and

the galteway,
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instructions may al so be stored in a conputer-readable nmenory that can
direct a conputer or other programmabl e apparatus to Enption in a
particul ar manner, such S that the instructions stored in the
conput er -r eadabl e menory produce an article of manufacture including
instructionw@&ans:mch i npl ement the function specifi etk fhowchart
bl ock(s) or step(s). The conmputer programinstructions may also be |oaded
onto a conputer or other progranmable apparatus to cause a series of
operational steps to b¥spdoformel, Gnnohde tt@irqmu?tl@rbﬁm‘mdﬂh@ﬁmwn@gmwh@élbI e 10
apparatus to pr Odlﬂﬁga?f{et =GV ITR‘&{E(? 1 15@!{)‘3 IEH'?(F %ncqltg(v?tg oﬁﬁ'&ﬂoﬁ Qrﬁh tlha tewa

i nstructions execure on the % gr ammabl e appar at us
provi de steps for42. |lmﬂhemmmmgnt11henfob1h@$tutmn$as p‘é@hhfSh ﬁnb q:muft breitd owchar t

bl ock(s) or step( Accordin ) fLo rt support
conbi nati ons of %%@D?V“&agé%%%Wﬁylgqlﬁgg%8§%1$bu} Hfﬁﬁﬁcpgﬁ , gonblnatlons
of steps for perfonmdchion aftd cbﬂ&cﬁlpgé‘(hbfssttﬂﬂlslﬁdrﬂnmtlumltam cpiz@gr@nvitingir uct i on
means for perform.ng. the ecified ncti.ons, er st ood
That each bl ook GdSp R Cau T G i MDD (TOr Biocks o
steps in the fl nghlfb&faﬁzan@ﬁi@;bb@smﬁfm1@&1&@&1@@1@@!01&9@@1t@1ed cOMIPOSE The

har dwar e- based conput er stens which performthe specified functions or

steps, or conbi naPHYRE Oeﬁ eR e PARPIS G b’@%@lﬁ’ﬁﬂ’aﬁ}aﬁ"én%ﬁ‘aﬂ%6%@%”@?“‘*3”5’

instructions. 20 &ErBat FRBY theQfvo LhSRi RS @ibeih W8 BHHAM dohSlabOlBePL:aNd de a
system and net hod for handi ng off a call from a packet - sw t ched netmork to

a circuit - switlchegnmasBenpitk thevgpaieshrend pleagibo Assehierontihedynamisoierim & o
the invention wilg, 1c,£519ﬁ€ﬁ thfc%a@%y ?zl%' thén%’c daPahiD8s Bhbink Qe G thi S

i nvention pertalns aV|ng t éne teachings presented in the
f oregoi ng descri preivens theriwo colgchesdpichtiediRBedhndwirngsswitdedesvalnplabtbe as

described above, o&aﬂ%q%%ﬁé!@u]% szcoﬁ‘?éoﬁe% 1?51%%519& Ewﬁél{éSEBMekt%nﬁe‘?w Gp1andorf

t el ephone nunber) sess ner a conjunction with
setting up a cal Igm@myvemhthteh"medmbninel sﬁtmwlonheagmhvtdy@ambxmabhe@f humalg In an

al ter nat I ve %ggoqfle aﬂtback Oj.ll[lnl Ue quiep\?WJ EEE(% Ol'll'lethOII'leSrUCf: 1 as ]61 1115131‘%% nit?’lr\\% %‘8 or

assigned to each ACtTVESVDT ¢ Ed n-such T nstahces, becausé
handof f identifi elie digalsti cﬂgﬂz Heovdeheheoadlilesassh ami tha g@iaivhy BesaiobacklD need

st ead, the. ani qlere HEHALH R BT 0T oA RS B adeR B T
communi cated to tiercrBgiil i@ i¢balidetiRathat Rem@at @Yot tolfs limited to the
specific embodiments disclosed and that modifications and other embodiments are
20  intended to be included within the scope of the appended claims. Although specific
terms are employed herein, they are used in a generic and descriptive sense only

and not for purposes of limitation.
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WO 2004/ 110092 11 C1/US2004/ 017412 Al so, for exanple, the nobile station may
be capabl e of maintaining both the packet-sw tched connection and
circuit-switched connection with the gateway 42. In this enbodi nent, the
nobil e station can establish the circuit-switch connection with the
gateway, but instead of dropping the packet-switched 5 connection after
connecting the established circuit-switched connection with the

circuit-sw tched connection between the gateway and the fixed termnal, the
gateway and nobil e station mai nWaiA® I$ ke AddtiKeiS:swi t ched connection. The
gateway can. then be capable of nonitoring both connections, and

dynam cally selecting one of the two connections as being the opti nal

connection, sugh asatdiglkthicANAEH IR Whbhisihpe greatest signal strength.
Based upon the dynami c selection of the optinmal connection, the gateway

can. then be capeiblemofal harftiunel ofdontrhvenicaid via o ptcksenwitthedinsovabrndat i ons
(pack%t-vav'l_ét &hedmﬁncf VQNrru,i t-switched) such that the optinmal connection is
connect ed t5 the ETT B swi t ched connecti on bet ween t he gateway and. the

fixed term nalased8ndtehinal BenfRak@IRYosMuRE € MR RuAlsvhiRned Adwbik; he cal |
back off to the packet-sw tched connection, such as in instances in which

the signal st resgenabheanfeared hanspisiniaurieeitons herrgn rrackpitseiiahed rrivedses
back abod\@ Ml;%?tpdn%%%fcﬁﬁ.%%ﬂe({)%@% old for nore than a predefined period
[ herefore, it is to

of tine. € undérstood that the invention is not to be
limted to thewhapeché gateenpodioniptedd selposedmamshitdri brodichitbatitsons and
ot her, _enbodi.ment re 20.i ntended tg be i.ncluded within the scope of the

appeﬂaed.te‘&’i“af‘lr?ﬁ. t WQ‘EB%F?”_?B _ yqhcthatitae fist @il ppng sacksbsaitshed hey are
used in %oﬁﬁ&@i%h%i?rﬂ@e%@i%ﬁfabf%hﬁ Vit SEARERMNY] hRNE Rt - {0l RUBARRBoRT
VHAT | CLAIVED | S: 1.

]
limtation. -17 A commruni cati ons system conpri sing:
a first tvetihthegateronf wheneadthe dirg sermimdl ¢t figueedao okt er ewiabledhedeimatitwor k

and a 5 circuit-sw tche etwork: a second ternjnal .configured to
cormuni cavdGrbbamEETn I ity Fud RoPR B etiel iy SR chiet 1o
nMBp COMM{R¢ 6RLHIRASI HRIUERTtheRAEKRIHSNDEGREH eI MOk ninaNhdahe k@dRhy One
circuit-swi tched network, wherein the gateway is configured to support

commifi catifloiesaevitanwitehns gonpegtion between the gateway and the second terminal to

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

network.

2. A communications system according to Claim 1, wherein the first terminal
20 is configured to transmit a call session ID to the gateway as the first terminal establishes
the circuit-switched connection with the gateway, and wherein the gateway is configured
to connect the established circuit- switched connection between the first terminal 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 configured to transmit a shared secret to the gateway as the first terminal
establishes the circuit-switched connection with the gateway to enable the gateway to
verify the shared secret before the circuit-switched connection is established with the first

30  terminal.

18



10 term nal and the second term nal such that the first term nal has a
packet- switched connection with the gateway and the second term nal has a
circuit-switched connection wth the gateway, wherein the first term na

is configured to thereafter establish a circuit- switched connection with

t he gateway, and wherein the gateway is configured to connect the
established circuit-switched connection between the first termnal and the
gateway 15 with the circuit-sw tched connection between the gateway and the
second terni nad to Atdgmebycdiandgfsfent arsoring at Cin i afeleheatpeskete ¢fv t ched
net wor k to the circuit-switched network. 2. A communications system

accor di nghe §radterminal, thggalewny of hecryprrigomenyni srsion vaith the iy dernyndl egd the

transm t t \kils %ﬁx?ﬁdélﬂg'd {o%eglgratehtﬁe g%‘i ?%%%HQE atnﬁ(?hé §Ha§éd Vé}e@feml% Lﬁl%ﬁ@ll?l i shes

the circ connection w't at eway grein the gat eway

i s confi guitledne ¢fothe dimsteatnitdl endséahbll itcs-hue*xmhleetltmgmpcommtmmedn eothrtbe biben
between the first termnal and the gateway with the circuit-swtched
connelt i diY8teen the second termnal and the gateway based upon the call
session ID. 25 3. A conmmuni cations system according to Claim2, wherein the
first termnal is further configured to transnt a shared secret to the
gateway as thed.firsh Ct)elmmmatlon%@tsaim ashaing teClim duithgwongphisthgdbeinect i on
with the gateway to ena | e th r|f t he .shar secret before
the i redr ettt voenBu Rt B R R mh g B v R S SRE% ot e
18 4. A Q@Hﬁ%@b§@$&@ﬂﬁIﬁﬁﬁh@ﬂ?ﬂﬁ@@ﬂ@ﬂ@gséﬂeﬁjaln13 wherein at |east one of
the first termnal, the gateway or a server in conmmunication with the first

term'Aal and the gat eway is configured to generate the call session ID and

the shared seqfet in GARLUAGEH bl sé%{iﬁc Shiug %{ 1:Aﬁn‘;1’i,fvﬁ&re n%?f?%lter%nxqalsecond

term nal setting up conmuni ca ermna

conmuni cas cmrfgmsq&tbemeama)hmdn& ittent@lcahmstdd by tHeharevegnpid shagir the firger ver

in com‘runlcatlonWI e fi erm nal and the gateway, wherein. the
server dgPRgldREo s shiebRin PacIreH F’FB%"@&OH?%“P)“ Wi} he estorgy gasca

communi C%&]bﬁﬁﬁe@)ﬁagﬁ‘%&%@i@{ ding to daim1l, wherein the first termnal is

configured to recelve handoff identifier hosted by the gateway, and

wher dbn the first

7. A communications system according to Claim 1, wherein the first terminal
is configured to establish the circuit-switched connection with the gateway when a signal
strength of the packet-switched connection between the first terminal and the gateway is
below a predetermined threshold for more than a predefined period of time, and wherein

20 the gateway is configured to connect the circuit-switched connection established between
the first terminal and the gateway with the circuit-switched connection between the
gateway and the second terminal in instances in which the first terminal establishes the

circuit-switched connection with the gateway.

25 8. A communications system according to Claim 1, wherein the first terminal
comprises a mobile station, and wherein the packet-switched network comprises an

Internet Protocol (IP) network.
9. A communications system according to Claim 1, wherein the gateway is

30  configured to support communication between the first terminal via a packet-switched

network and the second terminal via a first circuit-switched network, and wherein the first
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termnal is configured to establish the circuit-sw tched connection with

t he gateway based wupon the handoff identifier. 15 7. A communi cations
system according to Claim1, wherein the first termnal is configured to
establish the circuit-sw tched connection with the gateway when a signal
strength of the packet-sw tched connection between the first term nal and
the gateway is below a predeterm ned threshold for nore than a predefined
period of tinme, and wherein 20 the gateway is configured to connect the
circui t - suintiahlad ceamiveat foaherestalbbiabliwich Hetuwesritchtdeorfretisdn Whmienal and the
gateway with the circuit-sw tched connectjion between the _gateway and the
Second t EHHIViA A ST5081 SHEEESTHORHIneH arkahgtily dTercat ienane G3% SRS hes t he
circuit ection with the gateway. 25 8. A comuni cati ons system
accordi nzmt%ﬁ%eget%g{lw wherein the first termnal conprises a nobile
station, and wherein the packet-sw tched network corrpri ses an Internet

Protocol (IP)al[betV\o 9. Acom"runlcatlodé (II: rdjgﬁto Claiml
wherefn the g CAMMFICAHARS Yyl BAERt %‘é llam& ‘HFI@ ?8?fe%’§¥\5§een t he
first terghigrey %@s@p@ﬁ%gﬁﬁnﬁ‘méﬁﬂ%Qtwe@ﬁttl‘{@ﬂixlét @Hﬂmtah@ia%gﬁ@l@ -shefcpgnal via a
first circuit-swtched network, and wherein the first 19 termnal is

conf i gur egtwakiahé theadererd tegtiabl vish ciceitswichedwitvotieand wherstit thedirsii t h t he

gateway via.a.seco d.net.work t. t han t he
first cirgiipal 1§v@1}r}d@1‘5€éﬂ tﬂ:ﬁ?%ﬁ?‘ e%th@bghac”é%lwrgéq|%nrrllg°sys gﬁﬁéccor ding to
Claiml, g\a/(w il mlagalgabgwyswﬁcheq%fw@w ed to support conmuni cation

bet ween the f| rst termnal via a packet-switched network and the second
term'Bal via a circuit-switched network, and wherein the first terminal is
configured to jtheregf e h acircuit-svvitched connection with the
gateway vi a thé sar@’%:ﬁoguc?’m%f ched network. 10 11. A nethod conpri sing:
S uppor ting connppurtiag canmbgicagenbawben s firdt eermimalandnadegnd eaondaltoeena nal

over at eway h t the first term nal has a packet - t ched
connect | %ﬁtewab’ﬁ“‘f}h‘éabéw iFRlyermipa] hama pagkesatte oHaPtiReiEh @” CrREEYswi t ched

connect i g Wd odiercHRkENAN s &%uﬁfsm@hé@&mc@owﬁﬁ i gahu4ched connection

between the first termnal and
15 establishing a circuit- sw1tchcd connection between the first terminal and the
gateway via a circuit-switched network; and
connecting the circuit-switched connection established between the first terminal

and the gateway with the circuit-switched connection between the gateway and the

second terminal.

20
12. A method according to Claim 11, wherein establishing a circuit-switched
connection includes receiving a call session 1D at the gateway, and wherein connecting the
circuit-switched connection comprises connecting the circuit-switched connection
established between the first terminal and the
25

gateway with the circuit- switched connection between the gateway and the second

terminal based upon the call session 1D.
13. A method according to Claim 12, wherein establishing a circuit-switched

30  connection further includes receiving a shared secret at the gateway, and thereafter

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

20



gateway via a circuit-switched network; and connecting the circuit-swtched
connection established between the first termnal and the gateway with the
circuit-sw tched connection between the gateway and the second term nal.
20 12. A nethod according to Claim 11, wherein establishing a
circuit-switched connection includes receiving a call session ID at the
gat eway, and wherein connecting the <circuit-swtched connection conprises
connecting the circuit-sw tched connection established between the first
termnal and the 25 gateway with the circuit- sw tched connection between

t he gateway ang, t he te on the .call session ID 13. A
nmet hod accordlﬁE to %ﬁ ﬁf%ﬁo“ﬁﬁ%fqhﬁ“%§?§ﬁﬁgzﬁPﬁB“%“%.rcu.t switched 30
connection furgdnefating elouchtiScss@GEIDY hmilihe shalad esbr&ae tetjuadtidnheitlgadievayy, and
thereafter verifying the shared secret before establishing the

circuit- Sif ﬁl&?@&% sPmBvinicgon bgwean the fiysl ineeinalcandrthe srgordteomiiahm 13 furt her
conprigsi ng: generating the call session ID and the shared secret in
conjunctlon with setting up the supported conmmrunication between the first
term nal and tlte setondhddrxbrialg toS1aim 1A widrbiaasablidiel 0 girduot-Ghiadhed 11,

wherei n establishing .a ci i.t.-switched necti on onprlses est abl i shing
o o COSER M B R b RO SRS RS D P Rateen il ﬁSh@na%E

based Up%dahégem@m}fbas@@ef;éﬁasanda@ﬁ%i%fmf hbhed 83tV BYewak0 16. A method

according to aim1l, wherein establishing a circuit-switched connection
conprises establishing a circuit-sw tched connection when a signal strength

of e packet;.swt onnetlon s.b ow a .predeterm ned threshol.d for
more han o pPeder I FArrad s e b B SR Ehh AernHG TRa R

ci rcuit - svhiekied c@mﬁﬂ@&tdsgshsmmgm Eir éﬁﬁsxﬁ@ﬂﬂ:ﬁ%bhrﬁ&hbﬂ heh kGiinkt SWnkahed
connecti on established between the first 15 termnal and the gateway with

the circii PRl RriEdicd spmitcetionis tsdmne redetramgued dwsghoddhéor more th@cfbnd
term nal P %’ieEB ag?n oﬂtﬁn%"‘&;@pf}{e&?ﬂ Séx{q%Hfl%ﬁlt‘é“ch‘c‘&?gwﬁ%’ae%ﬁ;h&imhs

establis the ermn
accor di ngomeri&sajormdctingwhesieduit-siphod bbiﬂ@cﬁ@mmlsaﬁzd ®Aween the first
16 terminal and the gateway with the circuit-switched connection between the gateway and
the second terminal in instances in which the circuit-switched connection is established

between the first terminal and the gateway.

17. A method according to Claim 11, wherein supporting communication
20 comprises supporting communication between the first terminal via a packet-switched
network and the second terminal via a first circuit-switched network, and wherein
establishing a circuit-switched connection comprises 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.
25
18. A method according to Claim 11, wherein supporting communication
comprises supporting communication between the first terminal via a packet-switched
network and the second terminal via a circuit-switched network, and wherein establishing
a circuit-switched connection comprises establishing a circuit-switched connection

30  between the first terminal and the gateway via the same circuit-switched network.
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20 conprises supporting communi cati on between the first termnal via a
packet-swi tched network and the second termnal via a first
circuit-switched network, and wherein establishing a circuit-swtched
connection conprises establishing a circuit-switched connection between
the first termnal and the gateway via a second circuit-switched network
that is different than the first circuit-swtched network. 25 18. A nethod
according to Caim11l, wherein supporting comunication conprises
supporting conMUnic@mhmmnhe$m33mtﬁM§ first termnal via a packet-sw tched
network and the second tg via a circuit-swtched netmoré and wherein
establ i shing &PEFFE LR T SHWEB{I’F‘@HO%%WF%% PEELBI i ng a
circuit- %%%&&ﬂ%ﬂd%@ﬂﬂﬁ%hb%Hc@@s@ﬁ&%ﬁ%ﬁh&&ﬁ first termnal and the gateway
via the sane circuit-sw tched network. 19. An apparatus conprising: a
pr ocessor confwlgmmedhct mompmme wonfngueed iocﬂmspcbét:maewna:ap@m keitvesma tietied

net wor.k nd at 0 ci.r Ult processor is
Cont | §ur B 08 Bore TR mTAT Eath B BETSURRAE s MEELHAS Pand o
second t ebfhddibn SHGNHE Bdardtheald thekedopdnémahalhas air @@Gkﬁitc}&w dogh&dion
connection wth the apparatus and the second term nal has

ci rcui t - SVith bRaapaanReriqren thawioRespils spplagedy, thajsafie %ﬂt%@lﬁ%@@%&? is
confi gur Gfﬂ'st 18 nrnﬁﬁ C}S %gtgﬁlgshcaoé{% s%{cﬁeé(\%(#}lekp&} ?Jt%v@érf thtael’{ @g%ﬁrﬁ%@nﬁ%@bl i sh

acircuit-swt connect 1 on etmee irs ermn

appar at usippanths wnerveheneit hige poosesisio con$gurehid guned thocicanradgtchethe
circuit-swtched 10 ngggctlon eg;abllshed beémeen the first termnal and
the dPparratRfSugn cHaRlREcE Priviger thediit iervaalariae eprFetBR e HH¥ S ppar at us
and the SGeeRd: IRHOIIAlbehOcdtRE SparRBOAR! e CORMUGLERIO I LRMAn0GT
packet-swi tched network to the circuit-swtched network . "An_appar at us
accor di ngompn@iction fOm thkerdiat-stitehgl otesdop th@Clmmfsvgcnhedl ncty@iko receive a
call session ID as the circuit-switched connection is established with the
first termnal, and wherein the processor is configured to connect the

circuit-switched congetd@acesidal ostieth bet weasint the prbdeSdor tLtdhTpatedand t he
apparatus with the circuit- swtched connection between the second_terninal

and fihe #&ppariacasadassndpors theeireut-switdhed spprectipn ipetablishotv il g fasts
accordi ngerﬁﬂ?nag a‘fi”lldrallgegem%eeﬁr% st&hﬁ cBﬂﬁﬁﬁ s con%eét"fﬁé B?&Ht switched
connection established between the first terminal and the apparatus with the circuit-
switched connection between the second terminal and the apparatus based upon the call
session 1D.
20
21.  An apparatus according to Claim 20, wherein the processor is further
configured to receive a shared secret as the circuit-switched connection is established with
the first terminal, and wherein the processor is configured to verify the shared secret
before the circuit-switched connection is established with the first terminal.
25
22. An apparatus according to Claim 21, wherein the processor is configured to
generate the call session ID and the shared secret in conjunction with one of the first
terminal and second terminal setting up the supported communication with the other
terminal.

30
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configured to receive a shared secret as the circuit-swi tched connection is
established with the first termnal, and wherein the processor is
configured to verify the shared secret before the circuit-swtched
connection is established with the first termnal. 25 22. An apparat us
according to Claim?21, wherein the processor is configured to generate the
call session ID and the shared secret in conjunction with one of the first
term nal and second term nal setting up the supported conmunication with

t he ot her ter#.nal An3fp&2tuR3ccoding pplizanhu®, ateeidihagrdoesOr & conli@yredher ei n

the processor.is configured to host a handoff identifier, and wherejin the
pr ocessor G3ga E@?ﬁo?gﬁﬁ%t 19 A RBRIR G BORFTSHF lﬁﬁgnf?mff-‘ [0 Q@IRmgRte g the

establ i shikh@rfinaltd dstdh 4R&5GRIRACEIOD RS R YARQ uhanbaRdRff identifier.
identifier. 5 24. An apparatus according to Caim19, wherein the processor

is configured to communicate with the first termnal to establish the
circuigt-switc copnecti on when,.a . sjignal,.strength of the packet-swtched
connedti on betigen thand ey B CHRE ehehERR, et R R ErGlg R

pr edet er b rethniuni@sOWIH tHeofirstRARinhN@MestibREledRidgie shathibophedtiofBvhenand
wherein the Brocessor i's confxlwgured to connect the circuit-sw tched

connect i ReMEOstENEEHP Y thppacksEsviddwdinangdtiog betvesenithmafitshisamingbanpibsr at us with
P it ; " ‘ p

Lhe o1 1 oubkasHiEhaty SAONRSHL 00 RRLIBANI e ABRAL Bl AN eAAn

Ci rcui t - sl tvdteedn donprecdsk@ris whittiputdibtoappaca thiscircdb-switthad pan@tiie

conpri sing; controll er configur to direct comunicatjons to and from
a sed8nd e_g‘ﬁBég‘&g&@W?ﬁléﬂ_wag’&é_{e%V?%@fgﬁietaﬁa%mftuﬁé‘”%\ &FHEPYsSiHeneq
packet - swhhehedn HORNLA ttiﬁc—?é}ap‘éf'a_tt&&halnlaeﬁlg?éc%i’l\@Yerm%qi id HEAGGANV 1RRPRE #LYS has a

circuit-switched connection wth the gateway, wherein the controller is

conf i gur detntinalteh@bbsifes gre @suiphishedcainectinn wihiltecdppdratwsonnect i on bet ween
t he apparatus and the gateway to enable the gateway to connect the 20
established circuit-switched connection with the circuit-swtched
connection betaseen Ahgyaadteenmmngid.he second apparatus to thereby handof f
communi cation fromthe packet- switched network to the circuit-swtched
net wdfk. 26. Afoappheracnieueed & direny comrunigatioasto apddran A sedradepperedss| er

bei ng 25vfdod“%ét%‘&fQ;c‘ia‘%ha%%@?éﬂa?ﬁusaha%' o Sk b SMhENEShSRRNL G eh A LIS yes
bei ng configtred to transm
and the second apparatus has a circuit-switched connection with the gateway,
wherein the controller is configured to thereafter establish a circuit-switched
connection between the apparatus and the gateway to enable the gateway to connect the
20  established circuit-switched connection with the circuit-switched connection between the

gateway and the second apparatus to thereby handoff communication from the packet-

switched network to the circuit-switched network.

26. An apparatus according to Claim 25, wherein the controller being
25  configured to establish a circuit-switched connection includes being configured to transmit
a call session ID to the gateway to enable the gateway to connect the established circuit-
switched connection with the circuit-switched connection between the second apparatus

and the gateway based upon the call session ID.
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a call session IDto the gateway to enable the gateway to connect the
established circuit- swtched connection with the circuit-swtched
connection between the second apparatus and the gateway based upon the
call session ID. 30 23 27. An apparatus according to C aim 26, wherein the
controller being configured to establish a circuit-sw tched connection

i ncl udes being configured to transmt a shared secret to the gateway to
enabl e the gateway to verify the shared secret before the circuit-

sw t ched connexi.i onAhspesitabhicohits w ChihRé, gateimayie cont2Bler Beingppar at us
according tQ Cgim?25, wherein the controller is configured t receiyve,
via the rf@@ggvréa,to 83*ﬁt&ﬁggfoﬂfcp’éréWEtFlﬁ‘?Cb‘fonﬁ‘é"st%Oé‘dnﬁ}}d?Sﬁ@l%‘%oéﬁé%egéﬁH’a\}&ﬁ%‘F ein
the cont l ol [ i i | Hra SV ! ction
bet neon the st e R B B P P R e
10 29. Arigppasetdsdacvectdomy dsabliaidmwigbihewhemaiyn t he control | er
configured to establish the circuit-switched connection with the gateway
when signal strength of the packet-sw tched connection between the

apparatus and gghe agf ey@YathSadesldng & CRIRISt Rh&Rae thitRIRPlIkohabuRiE t han
a predefined period of tine. 15 30. A conputer-readabl e storage nmedi um

havi ng cdﬁ?ﬁiﬁ%f‘fiﬁ’rféad@l@i\@r,p&rl‘@gﬂ‘afﬁd®ﬁﬁéf hostad wise selsvey, anderkarein ththe
comput er ‘a%ﬁ@gﬁ‘&'i?c?‘%{ff)r%g-e%r?o%‘i{aﬁfiﬁﬂﬁe %2 it-gédftgr%dtc%n D6 3% e%n??et zﬂ%‘i atus
conpri si ng: Supporti COMYUAN Cat 1 6n Bet Ween +he term nal and anot her

term nal aodelic gat@lagibdsedvaporsiue habdt idehgfitier m nal has a packet-swi tched
connection with the gateway and the other termnal has a circuit-sw tched
connéftion with the gateway; establishing a circuit-sw tched connection

betvieen the t eigi naly ad. e, SALENEY. ClMIA 23, EhUEMIho SUISEd NNRY f and

connecting the circuit-sw tched connection establi et ween term nal
and 25 tehebigst themircwii-shittied connatioh wdthi the lgetdwep mhec histamabgtomgdnofithe
gat oway and {he OLIL . AStmnal o 3k o OTPUL PR SRUAP S Sh gTR0e modi um
accor di n@?PFHEY PGHIRh pp gateway
predetermined threshold for more than a predefined period of time.
15
30. A computer-readable storage medium having computer-readable program
code portions stored therein, the computer-readable program portions configured to
perform a method comprising:
supporting communication between the terminal and another terminal over a
20  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;
establishing a circuit-switched connection between the terminal and the gateway
via a circuit-switched network; and
connecting the circuit-switched connection established between the terminal and

25  the gateway with the circuit-switched connection between the gateway and the other

terminal.

31 A computer-readable storage medium according to Claim 30, wherein
establishing a circuit-switched connection includes receiving a call session ID to the
30  gateway, and wherein the connecting the circuit-switched connection includes connecting

the circuit-switched connection established between the first terminal and the gateway

24



establishing a circuit-swtched connection includes receiving a call
session ID to the 30 gateway, and wherein the connecting the

circuit-swi tched connection includes connecting the circuit-swtched
connection established between the first termnal and the gateway 24 wth
the circuit-sw tched connecti on between the gateway and the second term nal
based upon the call session ID. 32. A conputer-readable storage nedi um
according to Claim31, wherein 5 establishing a circuit-sw tched connection
further iwic thdescuieseitvhaicoanshanediveeared gitowhnend akeway térmieddbtel t he
gateway to there?lfter verlfy the shared secret before establishing the

ci rcui t - Stek dietillcs DR.on. 33. A conputer-readabl e storage nedium
according to C aim 30, vvherei n 10 establishing a circuit-swtched
connection conprises establishing a circuit-switched connection between
the term nal &ad thfbcgmpe&:ayeaﬁalﬂedtomqgann@iithmndocfdrdiinQdmCﬂa‘ihxe@rl hbsteed by the
gateway. 34,.. A.conpute bl e st.or medi um according to, C aim

Wher obn 0L ST PERH BT LU S T A LU CEE T Lot el he

est abl i shiaRga@ t6 bhak e DM ENE thPQMRE &k QNhIIRReBsctted PelorSEst SNdhing @he t he
packet-sw tched connection iS below a prédeterm ned threshold for nore
than a pradetsniehqseronoecton. time, and wherein connecting the

circuit-sw tched connection conprises connecting the circuit-swtched
connection established between the termnal and the gateway with the
circuit-swtched 2m e@ﬁ ei-tdadatletiorge nidiewgatenaygas dl4ime’ Qtereit er m nal
ini nstances i N whi e .circuit- switched connection is established

bet wdBn HabliBin ﬁ&llc@ﬁéwttﬁ@dg‘-‘é?ﬂé‘?%l)‘i’n cOmPriACISHRRICRIRE P EHAEBF ISR age

medi um of; oﬁ&gagxpa&%eé the ta%lgar%u&ﬁ; %argéﬁgggagéeg gg&aﬂ&?doq‘?gigf-ﬁ%%eaa

conputer-rea e program code por ore erein,

conput er by eladgddtweaypr ogr am porti ons configured to performa nethod
conprising: directing comunications to and froma second apparatus via a
gateway such that the apparatus has a packet-sw tched connection with the

gatenay and the SeGORGyABRARLAMHIS stBASe dndliih Untcosiht EhethisamNeatican Wi th
t he gateway; and est abl | shing a circuit-sw tched coRnecti on between the

appaf at usstablishirgen gmuathched) corgeeherbt@npives gateblishyng ocicwiredichthe
-swi t ched

establ i shed C{I(I)‘ CUpL-sw g ct%nﬁglgt on ' t.hc tege 25 fli r g:sug |
connecti 6N Betied %Fié gﬁglt ARG &t etIF\a@ SCVBIMI SRR S Thér eby
predetermined threshold for more than a predefined period of time, and wherein
connecting the circuit-switched connection comprises connecting the circuit-switched
connection established between the terminal and the gateway with the circuit-switched

20  connection between the gateway and the other terminal in instances in which the circuit-

switched connection is established between the terminal and the gateway.

35. A computer-readable storage medium of an apparatus, the computer-
readable storage medium having computer-readable program code portions stored therein,
25  the computer-readable program portions configured to perform a method comprising:
directing communications to and from a second apparatus via a gateway such that
the apparatus has a packet-switched connection with the gateway and the second
apparatus has a circuit-switched connection with the gateway; and
establishing a circuit-switched connection between the apparatus and the gateway

30  to enable the gateway to connect the established circuit-switched connection with the

25



handof f communi cati on fromthe packet-sw tched network to the
circuit-switched network. 5 36. A conputer-readabl e storage nedi um
according to Claim 35, wherein establishing a circuit-swtched connection
includes transmtting a call session IDto the gateway to enable the
gateway to connect the established circuit-switched connection wth the
circuit-swi tched connecti on between the second apparatus and t he gat eway
based upon the call session ID. 10 37. A conputer-readabl e storage nmedi um
accor di ngeitcoitGhaicheBéonnebitonehdiwe@sthalhteshy agd theGecand dppsiatischddrégnnect i on
further incléges transnmitting,a shared secret to the gateway to enable the
gat eway tiENGRN COpMUREalAR flof! be PRetetpwHehe nefwork;te sy T PalEl connect i on
is establjshed with the gateway. 15 38. A conputer-readabl e storage medi um
according to C aim 35, wherein the conputer-readable programportions are
configured to performa nethod further conprising: receiving a handoff

identifier ho d by the gate the circyit-swi tched 2Q.connecti.on.
botweln the soor a0k s ARt ENE N, SiTash et Pkt Bty S8 oo St Fig
handof f id@Blitih€h. cidit-hviCREP Y flcehiSRHRMRSs HAERAENFRAUUMAG60ND BG%hEO

Claim 35, wherein establishing a circuit-sw tched connection includes
est abl i sifeifyay © erable pnisttetveyl to 2Bneem ribe tesohlisited ncircugigyvitohed cpprrptinn of

the packelysuithed capnection. BELYESI, (e ARRRLALYS, AN Lhe datevay 1S

bel ow a predeterm née res I nore redeti period of tinme.
26 based upon the call session 1D.
10
37. A computer-readable storage medium according to Claim 36, wherein

establishing a circuit-switched connection further includes transmitting a shared secret to
the gateway to enable the gateway to verify the shared secret before the circuit-switched
connection is established with the gateway.
15
38. A computer-readable storage medium according to Claim 35, wherein the
computer-readable program portions are configured to perform a method further
comprising:
recelving a handoff identifier hosted by the gateway, the circuit-switched
20 connection between the apparatus and the gateway being established based upon the

handoff identifier.

39, A computer-readable storage medium according to Claim 35, wherein
establishing a circuit-switched connection includes establishing a circuit-switched
25  connection when a signal strength of the packet-switched connection between the
apparatus and the gateway is below a predetermined threshold for more than a predefined

period of time.
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