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benefit from VoIP service for international calls.

The concept of integrating cellular data service with Wireless Fidelity
(“WiFi”) data service has recently been available to consumers. This cellular/WiFi
integration allows subscribers to roam seamlessly between cellular data services such
as GPRS/1XRT and WiFi services, and to use WiFi services whenever available and
to use cellular services whenever WiFi services are not available and cellular services
are available.

The concept of integrating cellular data service with WiFi has also recently
been extended to support VoIP services combining cellular phones and WiFi. A

GSM-WiFi telephone has been introduced that allows subscribers to make telephone
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Consequently there is a need to provide cellular VolP
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ssbs@ibelefrom a service availability perspective, while the billing for usage incurred
by them is through inter-carrier settlements via the home network of the subscriber.
Consequently there is a need to provide cellular VoIP service to inbound and

outbound roaming cellular subscribers.

Incorporation By Reference

Each publication and patent application mentioned in this specification is
herein incorporated by reference in its entirety to the same extent as if each individual
publication or patent application was specifically and individually indicated to be

incorporated by reference.



10

15

20

25

30

35

usi ng Vol P, under an enbodinent. Figure 2 is a diagram
of a communi cation systemthat includes an HPMN and a

wor@spedePubl i c Mobile Network ("VPWN') provi dP@muUS2005/005724

traffic redirection to a roam ng subscriber using
Vol P, under an enbodinment. Figure 3 is an | CV system
that supports out bound roaners, under an enbodi nent.

Fi qu is a f] ow di agram for support of
o‘%ﬁﬁ'{ﬁﬁﬁr‘i’f)‘& iélg‘? WP Cv system under an

embodi Bite 1 5 QML Eram dhdwingl AARAThiCAtiGH sybieM BYShEMtes a Home
t hat supports inbound roamers, under an enbodi nent.

Ftublic debileNetworlg@i&IP MING\hali ragyides traffic sediysetion tsfsubscribers
i nho roaper s in the CV system under an
etﬁﬁqgv&gh’tm Srrném?lme%i ‘a di agram of a conmuni cati on
syst erpighad 2 isrmdlugiﬁﬁa 14 ) doﬁirﬁthdw@l@ﬁtsyé?aﬁﬁhe{tgnd‘l{magﬁm and
Gatevvga/ ("1 RMG' portl‘?:%@&] Fi. Vol P service on a
rfoYisit Béb)iCcMob\!ﬁhHé waogh ( hﬁWfVldlm ekfie rediegtign to a
MWFi VolP
Sﬂo%ﬁ{g sful)&\ﬂbgf& ﬁg%ﬁ/ﬁm H%Habr?gfe n@ di ment . Acronyms
I nter rlhgutm:his aMtibN grs&nbﬁrat supportd okehdurtdyrofmbrsHridey an
(1 %5 Integrated Service Digital Network (ISDN);
Hibscri ber | SDN Nunber (phone nunber) (Ml SDN);
Horre Fﬁgﬁh% Mbdbélé_llﬁll NS WRAdaT8r dup 8&@? oliBoRiPMafRrs in the ICV
MBI SDN Servi ce MN); Visited Public Mbile Network
(systhe; undeaian eEPvAgliniedPMN) ; Mobi | e Swi tch| ng Center

i VPR A RETols B (G BRETMIPL RP RPN oarieRs, inder

SelemRimédtocat ed by HPMN in HPMWN nunbering plan

(MSI SDN-H); Signaling System 7 (SS7),;
Flgure 6isa 51gnal flow diagram for support of inbound roamers in the ICV

system, under an embodiment.

Figure 7 is a diagram of a communication system that includes an Intelligent
Roaming Management Gateway (“IRMG”) supporting GSM-WiFi VoIP service on a
mobile device, under an embodiment.

Figure 8 is a signal flow diagram for support of GSM-WiFi VoIP service

using the IRMG, under an embodiment.

Acronyms

International Mobile Subscriber Identity (of HPMN) (IMSI);

Integrated Service Digital Network (ISDN);

Mobile Subscriber ISDN Number (phone number) (MSISDN));

Home Public Mobile Network who intends to provide MSISDN Service
(HPMN);

Visited Public Mobile Network (other than HPMN) (VPMN);

Mobile Switching Center (MSC);

Gateway MSC (GMSO);

GMSC in HPMN (GMSC-H);

GMSC in VPMN (GMSC-V);

MSISDN of the Multiple MSISDN Service allocated by HPMN in HPMN
numbering plan (MSISDN-H);

Signaling System 7 (SS7);

Visited Mobile Switching Center (VMSC);

Serving VMSC in HPMN (VMSC-H);

Serving VMSC in VPMN (VPMN is not HPMN/FPMN) (VMSC-V);

3
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Visited Mobile Swtching Center (VMSC); Serving VMSC
in HPMN (VMSC-H); Serving VMSC in VPWN (VPWN is not

woiRNBIEPAN) ( VVMBC- V) ; General Packet Radi o Ser vPCEUS2005/005724

(GPRS); Gobal Title (SS7 parlance) (GI); Hone
Location Register (HLR); International Roam ng Expert
G oup Qﬂlﬁ@(la)‘)aclferﬁll?tad@ls%ﬂmé@%R%ssage (1AM ; | SDN User
Par t r@]ssbaig’ﬁtlé (287 Blanst)dG) | SUP) ; Message

Appl i ddérheho&aioh Rdgissen (BBER)P9. 02 GSM St andar ds) ( MAP) ;
Mobi | gnfe@idhalRddnéing @a éry Godp’ QREG)S! )  (MST) ; Mobi |l e
St at i qRiiZPAAHRYs Meshe RN) ; Qutreach Messaging

( Enhangesl U@érspa%&fsa @@aﬁxss%@cmim;e) (OM;

Pl e ?’%ﬁﬁé v %ggi;; ey gl i)

P rfv ndG out i ng

Co P ne %f’ 2
I nf or . ervi
( SMB) ; Feéﬁ IR AL dP)F’Eff H%gafﬁ%%?sg%‘ﬁ?%%@éfm)’
Accourfopt 12%38‘111?& (Q%han e Goup (TADIG; Transaction
Capabilirpyige Bopmingridapper NALyapsegod RN)pe ( SS7
par | arfizeyic¢ CoptroNRantt(E€Pkocat i on Regi ster (VLR);
Ser vi ijgndliRgiConHPddn( ChrfRoHPart 88€¢€Phg VLR in VPMN ( VPWN
I s notSenBMYubiRYM fofvatRn\WAPUhesshgs@SRIE);del ity (WFi);
Basi ¢ Sk MeisageSéuRl(SMBESM ; Initial DP (1 DP);
I nfor mphhge K&uRAhe Pideddurt (fAPYFRLI On Fl ow (I F);
I ntel |1 ggae, ‘E@Jduﬂﬁﬁé Blata(lhfé}ohange Group (TADIG);
Transaction Capability Part (TCAP);
Translation Type (SS7 parlance) (TT);
Visited Location Register (VLR);
Serving VLR in HPMN (VLR-H);
Serving VLR in VPMN (VPMN is not HPMN/FPMN) (VLR-V);
Wireless Fidelity (WiFi);
Basic Call State Model (BCSM);
InitialDP (IDP);
Information Element (IE);
Information Flow (IF);
Intelligent Peripheral (IP);
IP Multimedia Subsystem Service Control Interface (ISC);
Mobile Forwarding (MF);
Mobile Location Center (MLC);
Mobile Originating (MO);
Mobile Terminating in GMSC (MT);
North American (NA);
Network Node Interface (NNI);
Operator Determined Barring (ODB);
Public Land Mobile Network (PLMN);
Serving GPRS Support Node (SGSN);
Service Logic Program Instance (SLPI);
Service Management Function (SMF);
Serving MLC (SMLC);
Customized Applications for Mobile network Enhanced Logic (CAMEL);
CAMEL Subscription Information (CSI);
Trigger Detection Point (TDP);
Transfer Protocol Data Unit (TPDU);
User Network Interface (UNI);
Mobile Terminating in VMSC (VT).
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GVBC (MI); North Anmerican (NA); Network Node Interface
(NNI'); Operator Determ ned Barring (ODB); Public Land
MDétialled Resemiption PLMN) ; Servi ng GPRS Support Node

NanagUSEE ML R B o e gy ARURRR ird e 157 1ellEfing or

Qé&m 20E1AP RbivoRk 6186 ahddathMabfflcao Reinva L kndbilb e ek of
CAMEL) ; CAMEL Subscri §t| on Information (

%ggéaersaéli@dmeewt%@ﬂ{ulqw systpmp apdmethods @r@cﬂollg")éthly
gegircegrﬁe&a? P(L,‘peln agstw %ﬁﬁ;‘téﬁbé I%.?{rfe gS%eglglr}!tg %erlld\? system
I gﬁneglllgtrml@ﬁ«i oainérig l\tﬂds fof a e étenmnamican®h byxﬂanafrhe first
descri hed. for redirect iugg % rer out kn%ﬁlw rel g
rRRBYIKCAHANSYSIERAMBaing UAF AMPME DEBYTS AR A B nplavork that are
AdeMuee ﬁetgforlgsu bﬁi%rlbklﬁgy%tem-r&@edtﬁi %Bﬁé @9\/1&?46 g}élté‘fng\éﬁ't}ﬁhe

systens and net hods are col ectlvey referred
hesigidmeggorkhdhe ICV sezytgmentmv@docaauoe imfotmatn| qonmesmdmg to a

e | CV nera nltors roam n i nks..of . a
o o TSP SptselfRe sl SRR SonrkaPeRging i e
SHEIRIN IMRY ICVGySda @ebﬂﬂ%el&@l‘é&@élﬁm@ﬁﬂnﬂ)ey tostrdrfbr calls received
network that are cellul ar networks. The I CV system

dteechamengtybrk te theriobde dedsetiapispepndicommuynicalion sysem. The
net IRy &)mrg 104‘[%\6 g},(t?, rﬂ%)f 6EE Vxﬁ’g#s&%t ion information

correspon on o nobi | e devi ce and

sel ect Bheafollowtngrt@smpmrprmddsme@ﬁd dogils fbrtahﬁorough
| ocati on, The I CV system uses the sel ect ed ut| ng
rindsestandingaf saiskenabling description fop gmbodingats, F@Yv%frtfan

tQoWBRr r@rﬁ sl(ﬁlegef?fg{“eeartv\;vﬁl FhdRRERAA dh 4 AEREY Egsrtébn? Pnay be p}gactlced

system e second comruni catl on system ne
swih@rithese details. In other instances, well-known structures and ﬁlnctlons have

not been shown or described in detail to avoid unnecessarily obscuring the description
of the embodiments of the ICV system.

Terms such as handset, subscriber, user, etc., may herein be used
interchangeably to indicate an actor that is registering with a network. These terms
are used for convenience, but in fact, the actor that registers with the network could be
any combination of hardware and software capable of registering on a wireless
network, e.g., a personal digital assistant (“PDA”) and/or personal computer (“PC”).

Figure 1 is a diagram showing a communication system 100 that includes a
Home Public Mobile Network (“HPMN™) that provides traffic redirection to
subscribers 10 using VoIP, under an embodiment. The subscriber 10 is a “home”
subscriber from the perspective of the HPMN network operator. The subscriber 10
uses a mobile device or handset which communicates over the wireless network 20
with the HPMN through a number of components as appropriate to the network 20.
The HPMN of an embodiment includes for example a GMSC-H coupled to one or
more of an Intelligent Roaming Management Gateway (“IRMG”), a Home Location
Register (“‘HLR-H”), a Visited Mobile Switching Center (“VMSC-H"), and a Visited

Location Register (“VLR-H”). The HPMN couples to communicate with one or more

5
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However, one skilled in the art will understand that
t he ICV system nay be practiced w thout these details.
| ¢pngyn haieatjongreavierks 30 iatluding buhnestlintitad te 1B mgtworks, WiFi
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necessarily obscurin ption
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operator. The subscriber 10 uses ile device or

herRBRetEry st orke Ckandast ek e theatamstel ess net wor k
20 with the HPMN t hrough a nunber of conponents as
appr opTlneamebnlmdetvms desondedk hgrein impladeBmexampdm cellular telephones,

i nclude for e
oPie® BRRDR e B eni Bt RIRRE oot Skl et hion
Cﬁvﬁi&@,&éubsdrﬁ%ﬁiéwce@ oHaiies, hﬁJ@BDA@n Tfﬁemd’oﬁle fdeﬁcé‘ﬂ,- Rhith)also may
a Visited Mbile valtchln Center ("VMSC-H'), and a

Veestefested|to ant m@hlwmv@ﬁat(on\ﬂmcwa) p orr?évlermmn%&ﬁ}%sdevwes
19 4GQ €] k

e R BRI Welilest et B8 I ST UBYER oIl nd e
nigdt \Nerited,to aminmuhclan@n dewildiaslnlmll ateeWizglbon d heebmwmidescation networks
("PTSN'). for exanp|e. rk. 20 /or the
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ot her | ar service, VolP service,
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RBH SR Bt e e o REalieh RROls o BB p Rt The
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area networks (MANs), w de area networks (WANs),

The ICV system described herein integrates VoIP with SS7 signaling and, in
contrast to typical integrated communication systems, allows roaming subscribers to
receive telephone calls via VoIP calls on a cellular telephone. The ICV system also
supports integrated cellular-WiFi services to cellular telephones. The ICS system also
supports multiple cellular technologies including GSM, CDMA, and TDMA, to name

a few. The technology involves an Intelligent Roaming Management Gateway



proprietary networks, backend networks, and the
Internet. The nobil e devices descri bed herein include,
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ORGS0 SEELSARE PN I0SL AR e o

SHovaN i theg VEMIatbie SS8M nElovuirk,Gind Ei&fVOIP OubYK) Fuathérmore, the
Integrated Service Digital Network User. Part
oqngemyaﬂqn ysier 200G of varigysaftesnatiye eglbeimfa%ﬁ pay dligtibute

T e S L U
tthed/ PMN the SS7 network, and the VoIP network.
The ICV system, according to an embodiment, generally monitors the SS7
MAP signaling messages on the external signaling links between the operator GMSC
and the signaling provider. The monitoring may be one of active and passive
monitoring, as described in the Related Applications. With reference to Figure 2, the
mobile subscriber 10 is roaming in a VPMN. The VPMN and the subscriber’s HPMN

have a roaming relationship such that the HPMN subscribers are allowed to get
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roam ng subscriber 10 using Vol P, under an enbodi nent.
The subscriber 10 is a "home" subscriber fromthe

w@enspgosi ve of the HPMN network operator. As PEBUS10b&a5724
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above, the HPMN of an enbodi ment includes for exanple
a GVBG-H coupled to one or nore of an IRMG a Signal
Cﬂr'evmyn (HeSGYIN. aWheh RetfpaningvBie sabstribens RardsetTagisters on

odi nent _i.ncl udes ed t
o RN e B gro PERED i R of R e MAF
(U Vodatiod nyésSadead tIILREH Sihk HPVIY dPahd ﬁfammg subscriber 10.
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nedingothk 'VoIRmetvaork/as E’esaﬁbemblbd{oWOf exanpl e. The | RI\/G of
an enmbodinment is nQt limted to being hosted at t

HPWVN ahl GrV sykenyeNRlYS 9MSEYQdriaryF InFemaing ﬂY%&P?% getwork
Sﬂﬁﬁ%éﬂh%p On Qfdn’{azilil 'c@lﬂﬁaﬁt:l‘éﬁl’id}ﬁtah%r e Q@l@tﬁhﬂW]Fﬁte[EBMone

incl'ude an I'RMG associated with at |east one of 'the
HERNhhughtke YeRwNptiohbel @8Tocusesvor @SMAMGAR signalingPit gen bosikiilarly

Furt her,no ipcatio 0 f .vari ous
RS C M ARBaoR I Rirea ST AP . Rl iEdesgiion
t B@ow RMRIRS rOE fenbdieio GSMPhEnG AR RRNER IS ME Walli thiggsdneo e
of the HPWMN, the VPMN, the SS7 network, and the Vol P

nembestimentyiaee natyo élysteérbpcwe:thedCNgsyﬁ@ma%némf@ml@r@h@xtended to
t%tﬂgr ce{llu%ro r%ﬁ eElt}l l(%‘? @4? a%ne@zla 96&%8%@}% %C

erna SI gna ween e operato

amdlsttaheI@ngakmrfgnmro@uhtg}er The moni toring may be one
of active and passive_nonitoring, as_ described |nt}{$1§7

Rel at edhel§pY sysiem drseribeyd hereindpieiatrsey 1B teshpalogy w1
gﬁr{o?oeg%”tgsaﬂﬁm ﬂng sh%m@g{?t@ BeckiVe Qelé/ﬁMN Ff‘sevMWﬁ’ calls on a

ubscr| ave a roam at 1 onship
smtllulelr Im:id:pftohe HRAICY lsbszmelﬁn@mdedabﬁthallc&(wdtemnay be
serVJc on, t.he

he roam ng, nobil e
TS HHSBr7Sh s PRAgi AL VI Hapthfls ORNGErioped for outbound
' fb‘aFn' AL BRo SubkEdedtth ik MIvRE ARE KoL YE NindifRat Th *PCVl-s?stMn of an
sends a MAP Update Location nmessage to the HLR-H i

t ¢rebadikntafantbl @ppl@@hﬁork@ﬂsmb@m roemers@nd P opBHh rqameirs; gut is not

ncl. ude e
a??dllugge(f/ﬁﬁ)f%cﬂg O?Srf %l}lldmg € chhI 3?|Out Oém?r%na nb-gnnd 'r_#amgrs follow.
r er out Bhe RV Sydtérh bf ameinbedifiehsaippoes OLiltBouiﬁll rﬁ@méﬂ@elsM@ It
network as descri bed below. The ICV_systemallo

r BavtEranditee Velenspworkos xaigple aFigareddy araHJY pyaﬁ@fl @Q%@UT that
i iy e e A PR AL v
béikgra MG&lppbn%MhMéﬁ’n&f@mkd inghe 1AV cpsterh éOO OUT, under an
Sclzrr%(l)d?mler){t With reference to Figures 2-4, the HPMN of outbound roamers
monitors SS7 roaming links using the IRMG and at least one of interception and
probe monitoring techniques. On detecting an outbound roamer registering in a
VPMN or foreign network, the HPMN IRMG captures the roamer’s location
information (e.g., IMSI, VLR, VMSC, subscription information, etc.) from the MAP
transaction messages (e.g. LUP, ISD, CancelLoc, PurgeMS, RestoreData, etc.)
transferred between the VLR-V and the HLR-H. The location information can also be
used to send SMS and/or MMS messages (e.g., “Welcome” messages) to outbound

roamers or just for statistical analysis.



extended to CDVA and/or TDMA using ANSI-41 MAP. Wil e
the description below includes references to GSM

w@bosesioes well as GSMWFi tel ephones the enbpdi/newds005724
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are not so |imted because the | CV system can be
simlarly extended to other cellular or wreless
t echnoFergiaelk locaim ¢hange Oé&lawpb@mqlsre@mm thei BPMAN IRYIG

hé%uﬁlé%h Hllee%\e{llti%%t em } uril%g | Wﬁﬂt th%onﬁ%E&E@ set using

a6l noI 0

t 8SSNMA R-ihtertGatd 00y dsn@nhmmsmms@ﬁthb BIPMN @acteqa@btghown). If
tel ephone calls via VolP calls on a cellular

t uncepdiginaal crhl domvapdiag is et setppiohy setdty BYMMERYIEy the MK IRMG

i, UBSGHRAT IS A S Rl Vel
sninsbariabed duthouhd $oa<:m'ri,5| KER-Hb fiir unsomibtiorsb call farWenﬂ.mgTh"Ele

I CV system of .an enbodi nent ca I t o, bot

B ED e o6 SO0 BOBbh AP Lo TaRAe ACh) Bhg numbers
! fdptﬁee%lp%%%ﬂkpbutqa flof sra)qhhh@édn gn@aw:élpqltetvocsfk Rk Ak @ Wpool of
i nbound roaners | ow. The I CV system of an

espsod! yreanged ixppbnumbm pPOr@Htry, cmnerasldm nefgvork IPMN The

apd | P ngtvor o] .
CYRRLATOR et RRiotucr BT GRIZPN onsti R Ao detor el

usﬂqg n@rgoqmgwal ment. Figure 4 is a signal flow di agram
400 for Suﬁgﬂ{’t of out bound roanmers in the |CV sy

200- oUthe 1 I%M%%wi%ﬁpumwrtfrpm dicaosheklocd Himbers that
F&&wsg&q% het&%MB%ﬂﬁr k%?; dy, @ﬁél%cm' i ?ﬁéorSﬁZre of
e an at

r oam kS UL ng t east one o
[ MLat@gmmpmmedlem@he Wik Iécmifln atcelt ioxi thel estbo@nd roamer’s

det ect| ng an_out oun roa i ng a VPWN or
N, ety Of\%r g\é%ﬁ’ BEOKH Ore SR i s
drﬁﬁts'oﬂ@‘ﬂ@g&@w&ﬁ ®.g, SM{@&) ard/ l‘:(ﬁlﬁg\ﬁ@cio trigger a signaling

su scription i mati1on, 68tc.) fromth
t (can SNt IDUP hespbage sising Sg‘>7 oILlSS7 ov&0P) (Kaﬂnc é{FLMN IRMG on the

Pur Rest bet th
VARG e et v b TRVIC e P RAY SRR e VLR
bﬁ) fusPde 'I\@ob‘il%matm&ﬁﬂ{gwum TRSRAIPH refirf to the VoIP network
"Wl cone"” nessages) to outbound roanmers or just for

sfeag.i itchhl T ¥pIRsneswpd themedvtdsdbaraceined pathya isfP aatwork to

0 th et.er

CH SO SR s B VOB 055 4 fyouna
(£dakder Bato loAgdrdn SEreMﬁE‘retMrﬁr(VBgm)G(Sﬁ Iﬁbnltt&mggaf CancelLoc and
i nformati on of the HPMN cache Snot sh

uReEaMISt VoW amessagas) s V& digpbies tlﬂro@FQéﬁlngd\dAPsR%é’éiteW The
HEMN 5§ P/F%gg{y ng E@'cél RERLVS i ‘l/&@alletw&ﬁ!tb%al%@ @he SRI-SM
| SsUues a sters ssage to reglster

neosntiRnesaio redegveothe MM&G in deitR. s HLR-H f or
i ti The | ocal

e oct e KD om0 0 SOOI LIPS PGl bPURLIOoF LR s the

NHENEY shd the VoIP network as described above. Figure S is a diagram of an ICV
system 200-IN that supports inbound roamers 10, under an embodiment. Figure 6 is
a signal flow diagram 600 for support of inbound roamers in the ICV system 200-IN,
under an embodiment. With reference to Figures 2, 5, and 6, the VPMN operator of
inbound roamers monitors SS7 roaming links using the VPMN IRMG and at least one
of interception and probe monitoring technique. On detecting an inbound roamer

registering in the VPMN, the VPMN IRMG captures the roamer’s location
information (e.g., IMSI, VLR, VMSC, subscription information, etc.) from the MAP
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for the VolP network, but is not so limted. The Vol P
networ k can assign a pool of specially ranged | ocal

wouses®eper country, zone, and/or network (HPMI/USI0E005724
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Vol P network may be a partner of the HPMN operator, or
the HPMN operator itself, but is not so limted. The
Hﬁmabﬂvﬁnessagese(bchUB ihitancélbomPunge MBS RestfreDate afc)

nggﬁ? El{: S@e{)gﬂ%@f% ffg ué I%g nd i % {1on ¢an be used to

c %HdtSMS aﬁ%?MMS %é%ag@@(é’\g) r ke bme” ﬁﬁ@ﬁg&d) Mg irboGad toamers or
for the outbound roamer' s MBI SDN, the HPMN forwards

t jvst foastatistiral N@IW P network. One or nore corrponent S
of thegVol P, net r
tri ggeFora eaé:P é%cg ha%‘ge ar alil ﬁ}‘%ﬁ&({j@@% tl‘ljeo h%@td Qetermlnes
SHth®bSIM @dtier hﬁ) uricOndlfiendHENNfdrRhﬁm?gﬂ(GM) QEhﬁﬁg SSW MAP-
| ocal nunber. The | RMG issues. MAP-PRN to the outbound
r BiFFEREateS S\ msing 1pfoRmati Hieofibn VP NSeaghe dpotRbawphglhe VEMN of
N \V Ret
ST ARl P int RS L %e%?éféaé?@s&“
c mstore/lDaIa |anﬂ/olr RAnydimesubstriptidnéntafrddation, restoreataiastead of
bscrib I S, roamn ectln t hat the out nd ..
EogaleS S g delsHyae 1 ?WC?}O&P@ FOfmes wmenéw ?3“ tyvarding
W@é%l miﬂceadlgsna%m EorwafdiRdE ndu s ey MABy NEERNTRIIRMIG, the &/PMN
| RMG di sabl es t he CFU usi hg MAP- Regi st er SS The SMVB is
nIRMé} Seif@tseajlobg/l nuivebet flom th@HBMNuCﬁgntw and ipwiey/a|SS7 MAP-
t wor ec e, the SR nt J i)
kS$W8 ?—'{to I‘-?ﬁlgt% &7 nsu)r/nS %egrlﬁ t:;#J f"rﬁ)ohﬁ) n%o%gl \ﬁ-%]flb ?{Sgor
SUﬁRﬁHItﬁ)nhlrﬂmliBﬂwfr@ﬁgE Mhe lltﬁ:lah@mﬁm nia‘?N‘E seldtedfonvalpBol of
networ k as descri bed above. tgure 5 is a diagram of

appecrlly syaged toczdmuting mkebers dpipbe VIR Redion bub it g0 imited.
68‘3@ r\/oﬁnn@t%%j{:ﬂ%%glign b'é)gUfcﬁ’ sgeéléll %&{]%gal %Segés Y rcnéﬁﬁtry,

for suppor nd roaners |
Zﬁéhel By d/omnskeworkn VENINY i Tiendssodliltidn daefbe cerace dynaﬂﬁncglly atthe
and 6. the

f b d
2 et DUMER RS Lrs R e BTG allk BTABRRIeY SRS Yl getwork.
| ?ﬁﬁvomﬁet%rk mag bE GRhHAG ANk PPOREFRRGE, & HRIVPMN operator

t echni que ecting an inbound roaner reglsterlng
i itself)budiPimg sa lwits®MN | RMG capt ures the roaner' s

lsagzzzlr : Bff K@Wﬁ?&t@g@}( %l'l]e%'t gp}l,}m clefft;rVL Fi'lleh}\%g\@%f specially ranged local
VN b &8 S8 £bi9EspbRESB IS inbBurilh robiBy’ s ERAtryCadieehidIér network.
PurgeMs, RestoreData etc) transferred between the

vMFhev regedvipg Ropll fortthe inbewnd wamers MTRAPNG thecdRMDE faywaggls the
lﬂ%r}ge )@'Xﬁ) %&Woﬂg ﬂ%&%ac% oggnt? 0¥ the%lﬁ ggR{ork ((ﬁ g.,

sages noound ¥ 0aners J us sta
a@@itMﬁlaﬁe cd?ﬂffguﬁﬂCth rbae el recrem:ldajageo e ‘ali’ﬂ\/ﬁl\hha tiedcorresponding

' (\)/%rl{/IeI{I nu}nrl])gr f}éFs)watlecllq %Efthqﬁé leoE:zrirll nrl]fnber The VoIP network is configured to
trigger a signaling (e.g. IN or ISUP loopback, using SS7 or SS7 over IP) to the
VPMN IRMG on the specially ranged VPMN number. The VPMN IRMG issues
MAP-PRN to the inbound roamer’s VLR-V to find the MSRN to return to the VoIP
network. The VoIP network then routes the call to the inbound roamer’s VMSC-V.

On detecting that the inbound roamer is no longer in the VPMN (via
monitoring of CancelLoc and PurgeMS MAP messages), the VPMN IRMG disables

the CFU using MAP-RegisterSS. Note that SMS is not affected by the call
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i f the inbound roaner has unconditional call
forwardi ng (CFU) set using SS7 MAPiI nterrogateSS or

wagiongsiont or mat i on of the VPMN cache (not shownQT/u31ees/005724
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VPMWN of alternative enbodi nents nay use ot her nethods

i ncl udi ng SendPar aneters, restoreData, and/or
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s¥TIeRilt ed. The Vol P network can assign a pool of

speci aBEé‘auE@Nﬂe'ﬁAb Q& Al e RENREVI®-PRP itk b ¥pect Blin

and/ or network (VPMN). The association can be created
dgﬁl'eawndap Ibyt\men tViPaVINiand HAMNMAR-imyind reang8g iselutigs w@ldj not be

tatlc I 1y maiptained a ol netvvor;k
Ve e AispRamgnds Ch0biener OBE Bl et i S b ngon
ﬁ O AR RkiAE chh B&lided thiiduts a RHM e Qs bfetpsatded The
MN | RMG can select a nunmber fromthe pool

s peci ahngxpmplged theol€al systam EnllowsKbat pé@\fld%ﬁéé%wd‘é’lflo\’@lﬁéemce
sl? UQ %Sﬁ\@% tﬁep?n%HQt 'Epfe erﬁ%&ﬁm&ﬁt@ Wo%v&%‘ﬁ*%% éﬁ\llmﬁﬁ élevwes

rec ving a oun roaner
HEMNlddao wa TP aett\mk osthdre the dehiees/mkRdadiwvardnot Grdtedito, GSM-

t f the VolP t .d., it
ol o Ut e i
A gFo‘? 1t %ﬂﬁ:‘ﬁgh Bk M1%UE@§P&1%§ SRHeA {1Re W Jn'l‘y M‘Ethemet

nunber . e Vol P netwo I's confl gured
t cdr@garonaavsall@}ﬂa (d.@dhofeds)gthe Irdpdnogr chlSUR the ca;iipioﬂdo fumtm)g like an

SS7 or SS7 over [|P LRMG on the specially
r%ﬁ‘fﬁ&?%l\/ﬂl ﬁﬂﬁ%eq})therﬁ}éw PROPSsues MAP- PRN t 0

the i nPRUBEM-QEFEV oF MeiRed cdPbd dpptied REINVERN dofmERLds
to the Vol P network. The Vol P network then routes the

calitboyngl mh@ensnb@wnmdqnbaﬁmrelgsm@ws ®he gehsetbsrrivglltheaever be

the.in oun er.inth

b ErRR g anRE R R o d e TS iry o bl B kbl dpe HPAN
V&a&htb%aelm&@bipasnﬁ Ay oF ousdeng)umﬁrolRe@hﬁﬁtea SS I\Iot e
that SVM5 is not affected as}%pt he cal |l forwardjng via

Vol P nés @b ekampile Kigure & asRpgram Qf@monm'@g%t@nrswém\?@o that
t %l Mg/ssgﬁ LI phhs%p ntin nﬁgfegé\ffs\ﬁ ﬁw\ﬁg@dﬁ eRhld! Itlgl%h device 10, under

trons I'S bet ween
baﬂ émh@hmsnwl driguie/8 rsevsegrml flogwtdieprad SWAIPoxrsaappmd of GSMOWiFi
TéEIPr 3%‘33123 u;/}ASge {hee It charldlere an embodiment. When the subscriber’s handset
10 detects IP connectivity (e.g., thru the handset WiFi connection), a client in the
handset sends a message to the central IRMG hosted in an IP network. The message
includes a time stamp, the subscriber credentials and its MSISDN and IMSI if known.
The subscriber credentials can be used to communicate over the IP network in a
security protocol with the IRMG gateway. The security protocol (e.g. SSL/TLS) can
be any type of protocol.
The IRMG may also couple to a SS7 network. The IRMG can determine the

MSISDN from the IMSI (e.g., using MAP SendParameters, restoreData, etc.), or can
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party in the MO TAP record can be the original calling
ID or the forwarded | ocal nunber or just to another
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arranged. Because MI TAP is reversed to MO TAP w t hout
a special billing relationship between VPMN and HPIWN,
t dheeririhotie AMSA drann eMBIRDN (e. g, SRI-8M) ibpecapgaky. €bhd IRMG uses

prepaj d roaner 1 barrin : [N the :
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Uge BRI, itRA O R I PRIV A BSR d2i 2885 Go sAANT X &P RalGfunitReat
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servtfh%:gg. The Vgl seervi ce c%\n %e proviege(g b)} t he SHPI\(/:I\}p on
oencaalty, howeysay tha W dhiop WiF i +E thervet IP netwatkdonplingiwill mot have

not so.limted. n ex I igure 7 is a diagram
o?nyabal?gmfﬁhfséléﬁsiagrsﬁlo g‘ﬁ?s(%ué’ﬁ%&qlﬁﬁ%ﬁjﬁ'ncl udes an | RMG
suppor Whef régelViy &talVRr bheS@ibydriber’d MSIS) itheecaliElY kdifted on the
10, under an enbodinent. Figure 8 is a signal flow

dicag) mambgot the vV odR) pplovork. oPnasnmeyersompsnents of theckolf gietygprk
t R i i ber'
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hauslse! THE BRMDdeteatinenthe handski [Eniddiess from thahwtabtumber. The
BB SR o T N o o A7 Vot v
. I i
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S
known. e subscri ber denti a e use
cpotaenisdee SRR TR fete. ), Prapeietaoy frotatobs (s @6 (RISCPY) panit coordlinations

e i o S DS lrR'4 3F Bhad iy v e
adiHecriRy gll\ils moRitBrimoéf G INSOKIP ddiedtiRMGoGROMRMGS thE MG
the MSISDN fromthe IMSI (e.g., usin

StisatiesrtherEF &k using MetRRegaterSS. dete yhat gM'\@grmé alediedhly the call

e B 38 AR T B R B AR e vosc

Ghhé BlLget. IfCFU is not set or is set by

The client of the GSM-WiFi telephone can be used to provide value-added

advanced services such as call management, personal-page, presence, availability, and
telephone book network, to name a few. As an example, because the incoming call to
the subscriber is routed over the IP network, it supports caller ID delivery so that the
subscriber can choose to accept or forward the call based on the subscriber’s
forwarding conditions or explicit forwarding number set on the fly. Additionally,
because the incoming call is routed over the IP network, the personal page associated
with caller ID can be presented to the subscriber for browsing. Similarly, when the -

GSM-WiFi roamer makes a call (over IP or cellular network) when IP connectivity is
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the IRM5 the IRMGw |l use MAP-RegisterSS to set CFU
to a | ocal nunber at HPMN country of the roaner
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address with the | ocal nunber. This CFU setting
operation can also be limted to a roam ng case when
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acammuoipati@t systenpemipbeciab she hmonnateoekesndribe visged hddwork, and a

C BN LE 1A (L Gt e 5L PR oM stems,
divhakliehe %H@w@f EhttoRGo MR el oF 8l FPst d¥RirRurifdfon 3W&em and

is not affected by the call” forwarding via the Vol

ndetewss k nnbdladswice trgisGRIngSNitle hatvisiigd setwork ovksreia thhgateway
VMEC in the HLR The clien f the M W H hone
cireiyg? ok BRppaUFnEcr P ol tebe LEPTFHRE and

S it taS rduidin g niRMBBYSTRIpondReY 15 INEloc REFE whbredis e @@teway uses the
avai l ability, and tel ephone book network, to n

} ame a ,
f ashecteskrogHn@ Rumperao tlgasar cadls roceived abmehgmedietwers to Hie mobile
S I: ' t P network, it supports
cg I‘ge:w?%{edggﬁ?éfg%;ﬁggﬁtxﬁg)tnS?ﬁtgﬂn'subscri ber can choose
t o acc®&h¢ fintt chramuaicdtidoheyseal of deeawsbdimentiea cellular system.
er's forwardj ng conditions or expli.ci

subscr t
Forwar 41 SFCRDHBIRMYBICalon T 9y SxpRAGREpidRglydes at least one of
bg ¢RiE Ve Fitd RGP IGEJIP) s;yst@ﬁltgn@ca WiRles$ PRielify (WIFQ) system.
network, the personal page associated with caller | o
can beRpradeegiedtioninformatiob o€ an bwbodiorenbfugther ergaprises receiving
SlatrPea!ls?E)rllé/ of %?erltlﬂ%nal Mobile Subscriber Identity (IMSI), a Visited Location
Register (VLR), a Visited Mobile Switching Center (VMSC), and subscription
information of the mobile device.
Receiving location information of an embodiment further comprises receiving
location information from Mobile Application Part (MAP) transaction messages
between the mobile device and the first communication system.

The gateway of an embodiment determines if unconditional call forwarding is

enabled at the mobile device.



GSM W Fi roaner nakes a call (over IP or cellular
networ k) when | P connectivity isavailable, the

W@ensosiab2 page associated with the call ed partpCTEasR00&005724

10

15

20

25

30

presented to the subscriber. The client of the

GSM W Fi tel ephone al so indicates the presence of IP

c onnecBelecting & ﬂmatiag)yumbd:rmﬁiangntbbéinmmb $wthieb emmpxises selecting a
nt r ol al so k

C b tmnet P s b 32 piynhe g Soyitronds 6 3 e e TR o ey, zone,

Sh&hﬁﬁétwbﬁwfthér cationbhaRiobAl deage. be aut omatical |y
updated into a network-based phonebook. This phonebook

can al $he ebile é@lwcfoofm ¢rabodémedfiingludes ot leagiogerofie cellular

CREPAE rlo bR RRRIZ ap PR G B EnBRIE  Rfe.

hgér@ible ccﬁﬁrﬁbm@ﬁtldﬁ'k!l@ibenmbs&lﬁaehi Se\dce’:ﬁaﬁdl Per@bnal digital ass1stant
conbi nati on with other enbodi nents described here

The | CVhallsY enstem odanehenfpaplefmiadiaent daestoed @g@m includes a
h%fs?én'i‘ cd nﬁuéfﬁﬁ'%ét 1Bast ¥1id 52 %ﬁ%@pﬁu@%ﬁé& i Irﬁ%ﬁ& sQ¥qgof a

st co ation syste one net work
aminmumlcsmdresysteetsy\m&a clant hp;ﬂ'&htimneo@haddnd mobile device, the
conmuni atlon sysfem cou Ied o the me networ k and
C R Pl RO AT ing E Sl Bish She e S A onigetgh S and

Of}@ns@émhgﬁ nhdsale 180 gaeém:%&mapl 'tlféﬂn@s\é%eeiiﬁludmg
wher ei n atevva moni t ors roam ng i nks of

f 1deat1ﬁ@@nnuuufpumtlmf§b@mehnka¢h@1@ewélcltegl the rgewiwa@ d@@vmuvés a

i.ster sited pet o
oSBT be soelfa BB P Tefn EDRepaldifg legtion o
atHeQﬁcﬂilleQIévﬁfa Whaeiiihé bRewgy éstablighed aﬁ@sﬁfcﬁaﬁloﬂ bebudenlie routing
nunber correspondlng@to the |l ocation, wherein the

gaembenand a8 addises efthemobie devied ofthe seenad communigasipa system,
Ca}hlﬂ%n{ & ght;é y ?Irangfglg a*I:%H‘?e&RIeYi%E hletfﬂsttc%?n %Aéﬁpi s?/sstgm to the

device Vi second communi catl on system
copblladedtd via tisysstemn aimmaonieatadiysemtusing the emitinglnamber and
ond, comuni cati on system of an

system The se
eﬁ%%%ﬁsr?émemﬁ@felﬁé%ceat | east one of a Voice over
I nternefe E%?&Jn of ¥R bRAm ¥%fn%[ﬂi1%gt GesWib&l 8SSin further includes

Fidelity system ce| ving |l ocation 1 nformation
of systene pbyogrisieg tit least ohe pf mm*q:trfr thesmpritas voanginglinkeeist first

(PP B YFTeBE WBER B G ER e pD Ryt e gcast one

VobA hémSnetvolt Rt £eRI&T ndtWMRCircaitgl tifab B&eéts Rinhdile device
infornation of the nobile device. ecei ving | ocation

| refgistaringi with e vamted mbmrhmncumrthmﬁce@mﬂ@qa@@g information

S5 B R 01 BRGSO U BB b

dewhb& candsgon@iniito stie lcmlwarmadurconrysmgtt@es the selected routing
number to transfer calls received at the home network to the mobile device via a
second communicafion system.

The ICV system of an example embodiment described herein includes a
device comprising at least one of a monitoring system that monitors roaming links of
a first communication system, wherein the first communication system includes at
least one of a home network and a visited network, a detector that detects a mobile
device registering with the visited network, a receiver that receives location

information corresponding to a location of the mobile device, a selection system that

selects a routing number corresponding to the location, and a transmitter that uses the
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The gateway of an enbodi nent determines if
uncondi tional call forwarding is enabled at the nobile
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further conprises selecting a |ocal nunber froma set
of nunbers that corresponds to at | east one of a
cealeeted,routingipumbgerdo transfer dalls received rbhathionrs nstwerkdo the mobile

evllclzeew %gq%d CEFSnurﬁ?gtllpg g}qsge ce of an embodi ment

east one o0 el'Tul ar tel ephone,

per sonahe fissrpoth SiunicRidi Sitetn 60dMbodImereE 6 eellylar dyafeine
telephone portabl e communi cati on devi ¢ce, subscri ber

devi ceTl eamowsﬁ@awamcaw} %Yétenh%%qrsftnabﬂdlmqiﬁénqlwssa;%&aétrﬁne of
of V%ﬂ%tcﬁl@f IR AP 6ok Ete ?lr ' Wle@?ﬁ@'eﬁty (Wvaaasystem.

i ncl'udes a system conp |S|n east one of a’gatevay
coupl eBetedvihg txatiamohferewtiod of ammnbodmienbfmrthy&ommisearedeiving

e e R B B B RS (AR Sy P Locatn

SRS@E‘Qr OANRY Q'\Hﬁ?éd%oﬁﬂéS@ﬁé}ﬂHQ CEﬁt@P@\f M8 CH B d3ubREPASE
gateway via the coupling, the nessage including

|mé<mma1t1pnafﬂmnn®b1fecﬂemq on of the m)bl I e devi ce,

wh h
s eg(r)ﬁld éeﬂﬁ?}ﬂ% tcgﬁ?%’w ertngatcﬂgﬂq%f ([3 r‘?%%%p L rqtg;np(fompnsé HEeiving

| I@)@Qﬂidrﬂﬂf&fnahb@frﬂ'ﬁmflbﬁllﬁﬁlépl@@noﬂﬁﬂ'@ﬁQmﬂ)h&ngmlemssages
est abl i shes an associ ati on between the routing nunber

abRiwaen g arebile dsyice pad Hsirpteconuyinieation syHemsecond

conmun I
L e
nta;ball rintey fmm a/sa of hembas dratl cerogypomdsaatat eastons o€ mcountry, zone,

g the routjn r a ddress of the nobile
REEWOrRRS th g &bﬁﬁ%mogﬂ a"éﬁ"Fpl e embodi ment
descr ' *?ﬁé'm'&%ﬂ@H&lé%ftéﬁeermﬂdaﬁhé&ﬂ@&l@dék&ﬁkﬁﬁ‘o‘ﬁ@f&SP5'cél'hHSJr

at least one of circuitry that nonitors roam ng |inks
ofelephbna, persomatwnmiputt,iportably somputingdaveden poitiabl¢ felephone,

ication s m i ncl udes eas
S S e g aibagiter Bhyis AR¢ porowl el SR
a mobi TTRe HEV is¢Rerh 99 hSStREH XEm etéanﬁdaﬁnwt%bg&weaﬂ&wllﬁcludes a
circuitry that receives |ocation information
cé?vn@;;mmism at deagt onscaftmhasns &fr menstoppp it kayone eaming link of a
Chreuitr t selects
R SRRE BB G 2 GO G0 BRI i
I Gigitd g twUiky AfeahOfor FRBARY loC‘zﬁidnSnfoemeﬂlmecbrEHsp(bﬂtﬁngﬂmmocation

network to the nobile device via a second
c@ﬁﬁha ma@aflg gravisg aneans forselesteng atputigpmbehthaheomissronds to the

C o n‘p Xc é i gt?ﬁqcﬁdrgﬁéil cBﬁEngfoHdlhﬁD nlftltg%?mg cgﬁ}ﬂu?l?catlo]% system, and

east one I ng systemt
nmleartscfbstram&nmg chlisnkseivdd & afhonstneﬂwmlrﬂn nlwbammg dev1ce via the
wherein the first c |on sterB
i %/f‘& %%mlgpmcatlon system 1n accor ance w1t e rout1 g number, wherein the

home network and the visited network are networks operating under the first
communication system.

The first communication system of an embodiment is a cellular system and the
second communication system includes at least one of a Voice over Internet Protocol
(VoIP) system and a Wireless Fidelity (WiF1) system.

The means for selecting of an embodiment further comprises means for
selecting a local number from a set of numbers that corresponds to at least one of a

country, zone, and network of the location of the mobile device.
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| east one of a home network and a visited network, a
detector that detects a nobile device registering with
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information corresponding to a | ocation of the nobile
device, a selection systemthat selects a routing
nunber Thomobdpdediaipctudes dtdedsbamt dfongellalad tedephone, personal

transm tter that uses thesele outing n er to. ..
L FEIREfer PRFHIE ComB R RAr e RO OREP LB R CqrgSnication
NMRbite sElRHBE bl e SartigRfiddalCREal RbEAkiton Syst em The
first communi cati on system of an enbodinent is
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Fb@iﬁinhlhi)éatﬁcw $yis)ens; yisteeting Resaiing dil@/ntmgj‘ste@llng Ivﬂﬂm Vllnitedmatwork
of an enbodj nent further conprises receivi dS
orﬁ@eleyfngalﬁcthpénfvgpam@rmmd@gée@ée?th&of fhs ﬁelinmz evice,

'(\/%)ég%ltﬂqu §\Mot i ﬁlﬁgbér‘i’l’:r‘a?tcb &[E}EE&I SR 10cMR), theFoMirtd fifber

ng Center (VMSC), and subscription
i oérosspantdingtood seched cmbinumcatmn systemRendirensfgyring calls weeived at a

f t 14(9) d t furthe ' .
- BesBF DPGPF e PO PR RBFHET 41 1 O SUDPEARY PEE Bn

PQJcBrcfaW‘)mh &1@@1%@%% ROmBES SAGRH NehvRe etttk AROHesvisited
device and the first communication system Selecting a

r efwiorigam mnmrkbﬁpqatlr@m@ét tﬂnerﬁustfcgnmnénca@@npyst%s
sel ect Egg ggst fzgr%g}unfcggb sys em esrr%ocﬁ) errllt%gggélzulgll;sﬁ}atem.

corres one a coun

net wor fhekecbhé cblﬁﬁﬁlhic@ﬁomﬁystehﬁoﬂ’ﬁiﬁdﬂﬁbdﬂmvﬁtdﬁclua'd'seat least one of
nobi | e devi ce of an enbodi nent includes at | east

oft V@igevier Inderneteiraaseke olpesysimeandco Wptstess Fidshin Q@RAED system.
conput b@&cﬁﬁ%b{g&ﬁxﬂg&&ﬁ lh)t%& Jg%gﬂl BiSes é?‘l’éatsta%{eeof 1nterceFt1ng a

comuni cati O scCri eV|ce, per sona
dsighdlalf tleseamimdevicEhaad ptdbisythe signel. anot her exanpl e

Compr i BFFGVIAE 1ABHSE MUPIGrAgen AR EmPaRTRBh HJF srgnatises rceiving

| gasdst BREof Qﬁmtéf'ﬂatidnﬁkM%fnI@Sulﬁsﬁﬁt)erqaéml-ﬂ? (B8$ 1) ONVisited Location
system neans for detecting a roam ng device

r nglsiteef‘(]n@) wi Yikited Mpb]le; SvitehungEekter (EHSE)famd subscription
recei vin cation formati on correspondl ng to a
| BeS o

Gigam eﬁlf devi ce, neans for selecting a

routi nReéBiWﬂg lodahiah irfFOini#i5R @M 88 etBodifiRnt AEAEE QmpriseSreceiving
routi ng nunber corres onding to a second conmuni cati on

sw@mn mﬁmaﬁ@mﬁ@rrfmo tle Appheation RgrtdMAT) trassadtioa anegsagss
g%egg h‘é‘%!ﬁnf gydtebl%e agc?mer}gstq: }ﬂrﬁ\ﬁu&itl[%ﬂ pﬁ Iﬁe%@% AP

mruni cat1 on temin accordance Fouting

ntiaiattionessagds dffaa ehbodinet wertkansietled betwees aftHmne Location
networ k are networks operatin undir the fi

t
Cgﬁg‘lﬁfﬁr dakRppf asglg{n@rﬂub ic Mobile Network (HPMN) og tﬁe roaming device
and a Visited Location Register (VLR) of a Visited Public Mobile Network (VPMN)

with which the roaming device is roaming.

The method of an embodiment further comprises determining if unconditional
call forwarding is enabled at the roaming device.

The method of an embodiment further comprises registering the selected
routing number at a Home Location Register (HLR) of a Home Public Mobile
Network (HPMN) of the roaming device in response to determining that

unconditional call forwarding is disabled.
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The first conmuni cati on systemof an enbodinent is a
cellular system and the second comuni cati on system
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Protocol (VolP) systemand a Wreless Fidelity (WFi)
system The neans for selecting of an enbodi nent

f urt hefhe m‘rt:hqurfgn eadadinfent ﬁg&tee@qrnmgsea agsigrang atuedsepne set of
froma se GOL I es ond to a Iea
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dl §i t A n‘l:lgeg EI.I%Q%: g %%f'o‘fﬁﬁxgﬁ%%}%g 5@?%5%9‘24/5' 6%t 1e§§i%n|Q ofd Qel?ﬂtry, zone,

an exa
eamabiakitwerk ofdbs eisitédoktiverkei n | ncl udes a net hod

oam nireRing SRR T S PBHs L leEa one 91 forwarding

defegededinid AlloaE segorféiec\bhﬁﬁmﬁ@@lbﬁtsmrﬁgrewshng thel s%lefcﬁ:@ routing
netmork rece|V|ng | ocation informati on correspon in

t pumbérosativing thé seléted walihggurberiis egspertede thangquaest, ang routing

B oad e Ehrob B e SRR B P oh dfiter® 48 s arnng gyioe

Suﬁﬁgefﬁe s8RBtel hFigafuimbeel RédeStingehie sMeded@toudinB diRiber of an
network to the roam ng device via the second

conhediment samprisps tranpferring @ eesgetferthgiselrcted soutipgmumger from the

‘s‘étEB Mﬁ%ﬁ%h %}Ete‘ﬁ%ﬁh@@fsﬂ@c{ &tﬁ@ﬂm% E?h lﬁo%'u{ Sflwork.

are ne s operating un
caemmng el sarec&:ylsbeumg niinebek coBprise mmm@thecseles&d treuting
of an enbodl ment is a._.ce]lular system .,The seco

cBHRPGTIaL His ssronsycomipimisation systeradiom e vittadggayor. gtvw the home
| gasbrene of a Voice over Internet Protocol (VolP)

systemand a Wreless Fidelity (WFi) system
Det ect Thgraaimiag devitroof amentbodimérit éncludest lesgonapof telbddr

on f interceptin Si of the r,oam n [ nd

O P anest PESGRD fom PuBisoethBlemptiifie BRAFHT ol ElerBPtes.

a?o@mp@éhxﬁtﬁuﬁw&wﬁ &BiceS, %EIBJch%@ISdeW%@aYM rs@hall B aikkants.
an I nternational Mobile Subscriber entity (INSI),

a v i si ThellQYensterow! Regkample embgdt)nenadwgb@de@?rmmml@r includes
o? n{e h' n %?{%}n%&lt ieaét Qeﬁf%ntgcgnﬁggaﬁ% 6’:{1e°d%v c'gf rqéitn{ Oflith an

ecei Vi ["oc

otm@lrﬁetanfb@dblr(em)t ne‘thxﬂ(bﬁﬁnsff@ﬁﬁg h $R8sdgeee a\gateg/aiy o€ eHel D rmetwork
|nforrrat|onfroml\/bblle plication Part (NA

t YianBeequphng.the msguse Bl d@mté‘lqaaamnt@%wm@é thegobile
Lh&idd Eatct@%m%%gmﬁﬂeﬁms spoh& %ﬁoge{t@%me ABbile device,
et ween a

nessages 0] ment are ansrtrerre
Fﬁﬁ&oﬁtmga’(umm:r Begespoading td R [BhetavorkrestablidHing arVisodiation
Nl? tween the selected ?cf)ut}ngenur %ﬂr?dg andI?’ ad%ress of the mobile device, and
transferring a call received at a cellular network to the mobile device via the IP
network using the routing number and the IP address of the mobile device.
The method of an embodiment further comprises determining the location of
the mobile device.
The method of an embodiment further comprises determining if unconditional
call forwarding is enabled at the mobile device.
The method of an embodiment further comprises assigning at least one set of

routing numbers in response to the location of the mobile device.
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and a Visited Location Register (VLR) of a Visited
Public Mobile Network (VPMN) with which the roam ng
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conprises determning if unconditional call forwarding
is enabl ed at the roam ng device. The nethod of an
errbodl Felnttirfge touting owmpen of @s embgiisnest furthet hemprjes selecting a

Or%l ‘ﬁ%’b‘ief ro%g% ?eftt é)? RI%W\%%IS Eha% E&m%?o% I{)%&F&:Ia%t(oHe "?5 a cour%ry, zone,

dend sewbrk sfeBPRRetor 6f HehRbIlE Bévige.t hat uncondi ti onal
call forwardi ng i s disabl ed. The nethod of
2)2)

an
enbodi Fehmobile fipee ¢ formpmadament dnciudes gt lepstiang of agaldular
s
; BlepRbad 1R FATRT L P b, BONERA EhiEr HorkR compuring
C dewiee) pordtle relephohe poatable gnmngmtdaeon; d¢vidd, sulmatiberglevice, and
nurrbqe}[gf Sg{{ﬁsct | n a routing nunber of an enbodi nent

pereeef digy F’§@§ ‘sel ecting a | ocal nunmber from a set
of  NUMPRL Sorh PHenEUTHRSRONStdn® d@crib&Pstove el e aﬁ‘ly collection of
country, zone, and network of the visited network
Tcmlsitmgrcuong)ooentanncbwws nem‘atnﬁgﬁoghtdapr cﬂmmem of the ICV
| east one of, f orwar di ece v
s%Yég"Hbcad’o*}Hﬂﬂﬁ? “coa{?l?odﬁngs’é P‘E‘W“‘F‘Ea ph rgeﬁ éog’@f‘tgeﬁf%%“m or
I fdtivofld TRETITRY syskede Ebrdpotntshan SRb &6 Tc@@plé@bhhbﬂg ampAgeber of
in response to the request, and routing the received
CeaMpansnisaer shawn) dersramplseihen tuses: eentEylstse memory Hevices, and
r S u
SRR AL et I 0 B e L bRl R, functions of

ethha@VnyBlemceiiel digfbited ambay anyngingbereqmbiiatibo bf dther
sel ected routing nunber fromthe second comuni cation
sp@ﬁ%ﬁﬁ?rr%as?@léomp@i@égd network via the horre net wor k.

Recei VAE&&J}% tﬁ@*@?% eth AUdchiBEd Rt 1 Sf8nted as

receivi the selected routing nu er at e secon
cﬁmmtnamadn@t progranys¢dmtd agnoftaharietysificeduiteyt mhidin,g' @rogtasmable

e AR P Racruch 8 R huaf it efCurtnd Cashsonal
CRf¥RHnfhsble RRAT ﬁ#ghce(m YRkl ichy eQ@h‘icﬁ?épro@@Jrﬁxﬁ%l@ logic and

t el ephones, portable comuni cation Vi ces, subscri ber
dmvmesdevam apésiaodartl cell-grsedidevises, gs afntl @5 aplisatigyspecific
enbhodi nent bed her
TSR ASTE s A R ARG ol ERaR G i opgers o e
dBE‘e §ydtdig idflude: ﬁﬁ&bb@tﬂﬁl‘éts%tlﬁm@ﬁd@l Qsﬁgl ¥ dléctihically erasable
Internet Protocol (IP) network, transferring a nessa

mogrwmwaéfonim@emprm@ﬁw}h emberiled MIPTOPIRFESPFe firmware,

TESSEE AL AN SLGTARD oo plald

coiidreppogrssrs thaviag Isoftabiechasaf citcné emibdtion, divsretedpgic (sequential
and combinatorial), custom devices, fuzzy (neural) logic, quantum devices, and
hybrids of any of the above device types. Of course the underlying device
technologies may be provided in a variety of component types, e.g., metal-oxide
semiconductor field-effect transistor (MOSFET) technologies like complementary
metal-oxide semiconductor (CMOS), bipolar technologies like emitter-coupled logic
(ECL), polymer technologies (e.g., silicon-conjugated polymer and metal-conjugated
polymer-metal structures), mixed analog and digital, etc.

It should be noted that the various components disclosed herein may be

described using computer aided design tools and/or expressed (or represented), as data
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and transferring a call received at a cellular network
to the nobile device via the IP network using the
r angt/drigstructibes erabetli¢hin vaFonsichmemseraeaddbde modia) i@ terms of their

devi ce. .The. hod. of an enbodi pent .further, conpri.ses
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personal digital assistant. The conponents of the |ICV
spetesantBLerricadablcamedia, sugk detdand(ayinsBpetianbased eppressions of the

RIS B ATELF R PP R SR D0 00

COITPENRIGRY Within thelbsmpliter®yswint i cdnfunkAsrg@ith egeqution of one or more
system or network. The I CV system conponents can al so
bethetMRBHETANB#dMany nunber of components (not shown),

for exagp thefexPYSE rophd p@;aég | ,-
and dat@a :Ssﬁ%lgtcﬁ out péljlt'§ ?"Ir/e %‘?F%g\% éggsg tihn ng)/altnt gﬁgéesgﬁgtflon and
cthietelamat, thasvordsicbmgrise,T tevatproing, bdndt the likCxtedy bt enmstraad in an

be g%stributed'ann any nunber/conbi.nati on of .ot her .
S RE SIS AP SRR AL IS AP XD ERETe Hareci By 1Sl oarin
dgsed bp“?ﬁ’clti&'hg,' But ¥BY1iRRed P! SIEQAL ﬁgngﬁ‘?nefw;ir% Bldrhbhumber
programmed into any of a variety of Circuitry,

i alsd indludg the plgrakensibbeat nygiber despegizely. RAdSionallye the aeords

fi.eld progra Bl. at.e.arrays (FP . programmabl e .
ar}?e_éii}n’l o@%&’“‘?‘%ﬁ\u aj F ceb§,[°‘%l 3’&4 WPE%gfoff “‘E‘?a&grr“g Iﬁ’ﬁ%lfareto this

| Spliat@difasEEWR61¥ aH@ b Sng partistiRNpeidnesf thiskppEehtion. When the
devices, as well as application specific integrated

cword Tars is(uasi axteferernedo atliseol thowsinmre itemasthatgpord covers all of

i ppl tin : t [ ' :
RSSOl D RG0S g 6 5 SHRL R} DAL ol
efnagalikteand any combination of the items in the list.

Q.

of the items
y

The above description of illustrated embodiments of the ICV system is not
intended to be exhaustive or to limit the ICV system to the precise form disclosed.
While specific embodiments of, and examples for, the ICV system are described
herein for illustrative purposes, various equivalent modifications are possible within
the scope of the ICV system, as those skilled in the relevant art will recognize. The
teachings of the ICV system provided herein can be applied to other processing

systems and methods, not only for the systems and methods described above.
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progranmabl e read only nmenory (EEPROM)), enbedded
m croprocessors, firmvare, software, etc. Furthernore,

waspsoswenf the | CV system nay be enbodi ed i n PCT/US2005/005724

10

m croprocessors havi ng software-based circuit

enmul ation, discrete logic (sequential and

conbi riBheoslements andisttood tevatess emhspzlzyer(thwpaqu ¢h§>gﬁ ¢an be
t he, abav

ditftendt § e Bt e BE g R o db R g el ShaRY Ean be made to

ttﬁ@'l@V's?ﬁlbﬁSn'l‘i@Mt SRhP ke detiled descripfibret y of conponent
types, g., netal -oxide sem conductor field-effect

transi I@tgsnerelvmsﬁﬁfpll@\é@aml@@ the termpg éseéicﬁbeulémﬁbaﬁwtmed to
I
r&g t}é Al gs?e?%tocﬁl@ gﬂt?ctn% erﬁ%@%ms *a SPR)S@J 1nt tﬁg ngcqlhgrz and
(the glalm§Ib|ut glmmicbmgcojganauo finnd lydeeal] pmdesmg alstemp thag apcaraite

et e Bivon acterdmatiedrd ieaf Seiren Gt BaueE B idasure, bu
&'nsc‘tgécf’t%@ %(%}%r(ﬁ"'tﬂe &y S%@erﬁi &St e R rH fHeB YNGR e acis’dil‘ﬂ@.d

esign tool's and/or eXpressed (or represented), . .
dat aanWhde cemsh amtsmﬁﬂleellﬁ%sbrsmm ane w@sﬁn‘@dsbelow in certaln claim

Cc r-re dabl e n_.terns

e P aey R ey e i B of QRIPY Sren RBymumber
OSQUIBH foftfs. ABHr@gBL MRindhedrafdseive Sid ght to add additional claims
Conput er - r eadabl e nedla in which such formatted data

aafter filing thet applieatismso prgsup suchrasddtional qlai fogas fenathegagpects of
q@t#gvn1&q% to, non-volatile storage nedia in various
¥ 65 5 optical, magnetic or sem conduct or
storage nedia) and carrier waves that nay be used to
transfer such formatted data and/or instructions
through wireless, optical, or wired signaling nedia or
any conbi nation thereof. Exanples of transfers of such
formatted data and/or instructions by carrier waves
i nclude, but are not limted to, transfers (upl oads,
downl oads, e-nmmil, etc.) over the Internet and/or
ot her conputer networks via one or nore data transfer
protocols (e.g., HTTP, FTP, SMIP, etc.). When received
within a conmputer systemvia one or nore
conput er -r eadabl e nedi a, such data and/ or
i nstruction-based expressions of the above conponents
may be processed by a processing entity (e.g., one or
nore processors) within the conputer systemin
conjunction with execution of one or nore other
conputer progranms. Unless the context clearly requires
ot herwi se, throughout the description and the cl ai s,
the words "conprise,” "conprising,” and the |like are
to be construed in an inclusive sense as opposed to an
excl usi ve or exhaustive sense; that is to say, in a
sense of "including, but not limted to." Wrds using
the singular or plural nunber also include the plural
or singular nunmber respectively. Additionally, the
wor ds
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"herein," "hereunder," "above," "below " and words of
simlar inport refer to this application as a whole

w@easnge1 0 any particular portions of this  PCT/US2005/005724
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appl i-cation. When the word "or" is used in reference
toalist of two or nore itens, that word covers all
of€ldime follow ng interpretations of the word: any of
tﬁg}gteqrs in.the list, all of the items in the |ist
anNd@hiF 1A isati on of the itens in the list. The
above description of illustrated enbodi nents of the

I CV systemis not intended to be exhaustive or to
| fmit Ar@steoeospsisigi t o the preci se form di scl osed.

R

pugtpoges, various equi valent nodifications are

possible within the scope of the |ICV s%stem as those
ski | | edf lpast ppfesep@nboopmuBication systemeoygler 2@ thefipme network and

tﬁ@%fﬁitﬁ@ﬁe@or hggl CV system provi ded herein can be
applied to other processing systens and net hods, not

only faopateway squplahte atiedstmee lod e fdetsandi sbexhdadooneunitegion

el enent s, and acts, of the.various elg?(gdtﬁlegts descri.be{‘d
aDSIFESe Whetsh 0§ gateRay MBI JOrRe s RLMC I SPRigation
ThRes Adddiel moBRaSsCRBIsRAINEBAER the vished h&Wosl, S{RRin the
in light of the above detal'l ed description. In

geateway rec¢ives lneatfonl intominagorc¢aarespondingatotad peationsd ghe mobile
shoul d not bte contstruedbto Lim¢g.t hﬁ tIh systemto ttflwe
SRS SRIGES &SR O FB RO R ?%%ccal Pp-Rhsrgn the
aglewdieusel aierselecrdtrogiipuihbRe teeattdr el fedeiveChtulehaht
processi ng systens that operate under the clains.

ARty tﬁggeymb%dqw Wy dheeserond qommynigatioB $yHM: he

di scl osure, but instead the scope of the ICV systemis
to be determned entirely by the clains. Wiile certain
azpect Shodystehreof ddMnsy,sviemreiatie firsesemnenicitéinowysiem is a cellular
certain claimfornms, the inventors contenplate the
viste8us aspects of the ICV systemin any nunber of
claimfornms. Accordingly, the inventors reserve the

right to add additional clains after filing the

appl i chbd gystenoofalaisub, wharéin dhidkiecdrshedmm hsicatidnaaystemf ipeludes at

e o8 RPE Yetkermeb i e oMt TR efin FEEfy

SYW1IRysRr i sing a home network and a visited
network; at |east one second conmuni cati on system
coupled to the hone network and the visited network;

apd a gat | e . Qf . i d
Sg'con d@@eoﬁ%\é} @P;éilglgln 9, Fier&h réc%ﬂ;fﬁg RN 1n%c!}§1atlbﬂ e3P
comprises receiving at least one of an International Mobile Subscriber Identity
(IMS]), a Visited Location Register (VLR), a Visited Mobile Switching Center

(VMSC), and subscription information of the mobile device.

5. The system of claim 1, wherein receiving location information further
comprises receiving location information from Mobile Application Part (MAP)

transaction messages between the mobile device and the first communication system.

6. The system of claim 1, wherein the gateway determines if unconditional call

forwarding is enabled at the mobile device.
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systens, wherein the gateway nonitors roam ng |inks of
the first communi cation system and detects a nobile

wa@lewsog19Egi stering with the visited network, PEEUS1005/005724
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the gateway receives location informtion
corresponding to a |location of the nobile device and
sel ects a routing nunber corresponding to the

| gcat i ' : :
B g o) Bf el IRl bihoR FLEBELhr comprise
nedlevinl atlocdl hembebirbra adevofammbess thhtecosesgonds to at least one of a
communi cation system_2. The s emof c¢laimi1,

WIS nZqngeand veéwogoqﬁ%ﬁﬁloe%&qnﬁé%lpgw V16 col | ul ar
system 3. The systemof claim1, wherein the second

conmuni cation systemincludes at |east one of a Voice
ofer | ihesysttm Pf daime bl witereinPhe mpbiledevacrdinaludés asllesstone of a

Fi it WFi) system 4. Th stemof claiml
WL R A bR i PotFaSTY oty RirPottable elephone,
Wl&&ﬁnmaﬁieatwm@e, $ud8& be0 Bevied, add pbidbiil dadifaDilstant.
bil e Subscriber Identity (IMSI), a Visited Location
Regi ster (VLR), a Visited Mbile Switching Center
(yMsO) S tption information of the nobile
dgvi ce'.Ax Sg&gq]héé)%%s%[%n of claim1, wherein receiving
| ocat i @gatewhpromilédn first dndgecandrgomnsascation 8ystemng and

| ocation_informtion from Mbile Application Part . )
(MAP) & FAFIY ABRHGHOMEQUPREY 2RO S Vi e I P RLicAtion detecting

2? gcl)ﬁrgl'%gf\if;/\i;]ﬁtthe SO/5EH Qbﬁlﬁ{dn%tﬁ% S8R afd tra_ﬁ?erﬁﬁéﬁ?ﬁ@s%ge to the

erein the gateway determ nes |
ugatewsly viaohatoupdihg, tho messade imgludsngeidetifexitian infhenatvipidf ¢he

devjce. 7.. The systemof claim1l, wherein selectjing a
Db evieR e e AEierRies g st bt second
NESHRRNNTCAGER &/sRET thaf cIMeTRHIIS td A RicaGH SBHP AYSle WOvidé, wherein

| east one of "a country, Zzone, and network of the
| heaniesvay shtablisheprabpssecidear batwedn thy meutinggrarhep andmaddress of

1, wherein the bile device .includ at .|l east one of
g AR g Po TR VB i Ao SR W S Lo R
coamidrs Rgalll edceied ap@E fiadllcemhtingakion eystga0td tldIngobile device via the
conmuni cati on devi ce, subscriber device, and personal

dsegprdForamenisation system wsing e sontigrwmber apd addressiod fgmobile
caupled to first and second communi cation systens; and

a client application coupled to a nobile device, the
client application detecting a coupling with the

sgcond communi catj on system and transferring a nessage
t 8%t heAGHPEWAPMATSMNEhe coupl i ng, the message i ncl udi ng

i dent i £k Gaty 8at dhRERBS4rRiRg Fhk b MRPESBMUARNAGSh system, wherein
wherei n the gateway determnes a routing nunber of the
sthedirst communication system includes at least one of a home network and a visited
network;
circuitry that detects a mobile device registering with the visited network;
circuitry that receives location information corresponding to a location of the
mobile device;
circuitry that selects a routing number corresponding to the location; and

circuitry that uses the selected routing number to transfer calls received at the

home network to the mobile device via a second communication system.

11. A device comprising:

22



comuni cation systemthat corresponds to a |ocation of
the nobil e device, wherein the gateway establishes an

wW@s®eosmti on between the routing nunber and anPEOUS®EZ005724
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of the nobile device on the second conmuni cati on
system wherein the gateway transfers a call received
at t hea fiongorimpsystem that inonitery seaammyg tinkhef bist tenuericadon

via the second communi cati.on system.using,the rouytin
S VREES it S SR e s BB e 7 st owed itdthe
CRARBHSAHAG: viSikddCcidlvbik; t hat nonitors roam ng |inks of a
first comunication system wherein the first
conmuni dete¢tonthat/datenis ¢ mobileldeviea repistesing ayith the visitadpetwork;
net wor k_and vi sit.ed networ.ks circujtry t t
n mobi § B Ted Bhe P B for g bletpdrdfle SRS on ot he
Chmbbild d¢wice; hat receives | ocation information
corresponding to a Jocation of  the nobile device; )
ci r cui # FSjeqtieasyHemdpatselscls dupytig THIRRSE FOEPPRUPS Hths docation;
to,d he location; and circuitry that uses the sel ected
routing nunber to transfer calls received at the hone
net wor k traisnitter ththiskethd sviected vowing nesbentd transfer calls received at
conmuni catiop system. 11.. A devi ce conpri sing:a

PR e ] 46 Hin ARile drie v S Ouh BT RRG DRyt
first communi cati on system wherein the first
conmuni cation systemincludes at |east one of a hone
n&2.wor khedeyice afictdimeld , mbewr the fastgemamndration aystera i egflular
a ngebi | e device registering with the visited network;
a>r&lki ver that receives |ocation information
corresponding to a location of the nobile device; a

sel ection systemthat selects a routing nunber )

cbt-r espemdnviig aflaimel 1 Bgteinthe seqaid ommniGatipn 8Ystem dcludes at
u t ] f : s dali
RS b Lo N L o P RS o e iRl Fiasity
a(Wiipndteanmuni cati on system 12. The device of claim

11, wherein the first conmunication systemis a

cel lular system 13. The device of claim1l, wherein

t p& S ePRNGEFRIBREMifALY, WheR¥SEREYMRAbUERE ifbrhSftH fuRR&

of a Voice over Internet Protocol "(VolP) systemand a
Wangpreses rdeeiclg at yeastiie of agyistesmational Mobile Subscriber Identity

(IMSI), a Visited Location Register (VLR), a Visited Mobile Switching Center

(VMSC), and subscription information of the mobile device.

15.  The device of claim 11, wherein receiving location information further
comprises receiving location information from Mobile Application Part (MAP)

transaction messages between the mobile device and the first communication system.

16.  The device of claim 11, wherein selecting a routing number further comprises
selecting a local number from a set of numbers that corresponds to at least one of a

country, zone, and network of the location of the mobile device.

17. The device of claim 11, wherein the mobile device includes at least one of a
cellular telephone, personal computer, portable computing device, portable telephone,

portable communication device, subscriber device, and personal digital assistant.
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14. The device of claim 11, wherein receiving |ocation
information further conprises receiving at |east one

w@booansiont er nat i onal Mbbil e Subscri ber |denti tpCct/uidh3/g05724
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a Visited Location Register (VLR), a Visited Mbile

Swi tching Center (VMSC), and subscription information

of t heamuipitbeng eysitem thal Bonifbws romwing dink§ ofd Arstcdrmunication
wher ei n receivi on.informati

s TSR B bR DR el A3 breafia home

ApgiosiehnPvieREd ndtVBFR;, transaction nmessages between
t he nobi l e device and the first communication system

16. Thadefetior thabgdetediap mobile doties migistesingewith thg visited network;

routln r r. i.n cay

nunber ercglrr{ggg {hse’le%écglﬁzgsr log_%.g}r?l ghfﬁg&@ofoﬁ'}éeg h dnsé {% a610?at10n of the

| eddile devdc®f a country, zone, and network of the

| ocation of the nobile device. 17. The device of clai m

11 whé pepsionystamthteclsebiacautingrumrfss catrespending sxhedpcation;
[ 1ul ar tel ephone, personal conputer, portable

conputing devi ce, portable tel ephone, portable

connunhﬁahﬁmhedémimksﬂﬁubkcwdbmnh@ewmﬂmrK&mﬁwﬁsmsbmabdvaim

di gi.tal assistant.a nitoring s mthm nitors

- UShHoRts HEPRRCE (6 AP PIA VA PEARS SPMEYEIBH™ SR

the first comunication systen1inc|udes at | east one

of a home network and a visited network; a detector

that déhedeceofaiim bl, adreie thedybtsommunicationsystpa is a cellular

Vl%kted network; a receiver that receives |ocation

i FPof tat i on correspondlng to a location of the nobile

device; a selection systemthat selects a routing

nunber corresponding to the |l ocation; and.a
t FnsnThe devieqeficlaimekl, trhered the seeandrcommuticatiopisestem dncludes at

tn%:glﬁlsbfélg 8f Galdic SRE RltvRe: Iargtotcg %‘iﬁ)‘i Q}nv‘ﬁ{dka Wreﬁé@%?dehty

evice via a secon nlc tion system
Towildesiseen.of cl aim 11, wherein the first
conmuni cation systemis a cellular system 13. The
device of claim 11, wherein the second comruni cation

sy$t emrh0glwdest @ind ?la%&heﬁﬂ?re‘é&v%gV@bafii%nQHﬁFm!lﬁBr?ﬁlﬂﬁEr
Protocol (VolP) systemand a Wreless Fidelity (WFi)

sysnpines teteivitgpatdenst ore dffandhteimational Mblieebubsertonzildantity

furt I i Vi
BB S RLATE B LR BB S o
Y Yand!siYBdchiption Mifsini£idn o @Rt ebilRRGicet er (VLR), a
V'S|ted Mobil e Switching Center (VMSC), and
subscription information of the nobile device.

15. The device of claim 11, wherein receiving location information further
comprises receiving location information from Mobile Application Part (MAP)

transaction messages between the mobile device and the first communication system.

16.  The device of claim 11, wherein selecting a routing number further comprises
selecting a local number from a set of numbers that corresponds to at least one of a

country, zone, and network of the location of the mobile device.

17. The device of claim 11, wherein the mobile device includes at least one of a
cellular telephone, personal computer, portable computing device, portable telephone,

portable communication device, subscriber device, and personal digital assistant.
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15. The device of claim 11, wherein receiving |ocation
information further conprises receiving |ocation

wo edososmsi on from Mobil e Application Part (MAPRCT/US2005/005724

transacti on nmessages between the nobil e device and the
first conmuni cati on system 16. The device of claim
11, wherein selecting a routing nunber further

npri .Se ihng.a |l ocal nunber froma set of
ﬁghbefggéﬂéi&%&f%@%%onds to at | east one of a country,
zone, neoads fretm@titoriaf at lrastlone adandng tfik bhe fig kbmenunication
device. 17. The device of claim11l, wherein the nobile
d¥¥¢®e includes at | east one of a cellular tel ephone,
per sonalang ARk ing R %atnﬁQ% Ee\qmgfsfe?&g%ﬂi £ GisitRPAdRBHE
t el ephone, portable comruni cati on device, subscriber
devi cepeaasnbrpesesdnglocdiign infdrmagen soragspondig & a Wcalean afghe
conpri sing: neans for nonitoring at |east one roam ng
I"PARIBLCYECEs r st commruni cation system neans for
det ectndadls forlseRBfiMYa ARYihE QuiBEH thAtQlokeehomds Fo e Yocatibigdhe
networ k; means for receiving |ocation information
cortingsporher perrespording txma sesandeommEnica#sen Hgteatwhée;
means f or I j i r .
ot navins S BRMERhe IS KL A% B BER: BASCRI ERANAE dovice
SELIHO Jec@IRUMNOMIdation Syt i acolan®awih tierrouting number,

transferring calls received at a home network to the

PRI redovecretypk anddhe wisitolnet wamkte BeliNOBE QppERtisgmupder the
FHr&W m@c@%h@ysﬁ&ﬁ. routing number, wherein the home
and t

net wor e visited network are networks operating
under the first conmunication system 19. The device

f claim/18, rein,the first.comunication system.i
Jocel (e s vics S Saat Viraelb SEoRat COMRURCELT SRy 8 eular
IsPGéHARE t1Rl seb&RBEonAENiOLticA sYSEBAnAM&Ss at MaS diRtof a Voice over
Protocol (VolP) systemand a Wreless Fidelity (WFi)

dnternenPropgrol (YelPyeystare and a &Yizdless FalelipheWdiihsystem.means
for selecting further conprises neans for selecting a
| ocal nunber froma set of nunbers that corresponds to

av. | egst detice of claint O8N Hietein I BeardTor $ttdcr Kurtter th@prises
| ocation of the nobile device. 21. The device of claim

rgang s selieptingnelogeliuntbeg &omcreset AEyBkeys that FaespoRsldo gt least
Bn& SHE Uiyt G460 Qﬁ’d‘ﬁewg{ &Q{i@k&ﬁ&ﬂ%&‘tﬁé mol‘aﬁ%ﬁ@mé%
abl e telep e

conputing dévice, por one, porta
conmuni cati on devi ce, subscriber device, and persona

digital assistant, 22. thod conpri si.n
21.g %‘he aclievice of claim 1%, w ergg the mobl?engewce 1ngludes at least one of a
cellular telephone, personal computer, portable computing device, portable telephone,

portable communication device, subscriber device, and personal digital assistant.

22. A method comprising:
monitoring at least one roaming link of a first communication system;
detecting a roaming device registering with a visited network;
receiving location information corresponding to a location of the roaming
device;
selecting a routing number that corresponds to the location, the routing

number corresponding to a second communication system; and

24



10
11

SN e BOWON e

W N -

nmonitoring at |east one roamng link of a first
comruni cation systeny detecting a roam ng device

WO e@s®865i ng With a visited network; receivi ngp¢ DUSI1008005724

i nformati on corresponding to a |ocation of the roam ng
devi ce; selecting a routing nunber that corresponds to

t he | ccasfeaing ¢dlls reciveidraga homb eetwook tethp ooaining devica via the
second communi cation sagt e and. 4Er ansferri ng. ¢ l1s
rSEERA AP NEAE FESHRBE 4O Lt R BAAHGS JB T gre erpin the
Y SRV HATRBsRAE ADRoKYAE REPWORk sspeit g Mig8ervhé Rirsk he
routi ng nunber, wherein the hone network and the
voginperdcatienwistknar e net wor ks oper ati ng under the first
comuni cation system 23. The nethod of claim 22,

wherein the first comruni cati on systemis a cellular

st ermheddethddef ¢teinh22l viHergih shenfirdPconnhaimiationt syetefeic arellular
communi cation systemincludes at | east one of a Voice
GVEEM} nt er net Protocol (Vol P) systemand a Wrel ess
Fidelity (WFi) system 25. The nethod of claim 22,
wherein the detecting further conprises at |east one

df4. i ntBreaeghodgof daim ghavhendin thessecasindongnoieivatom systdm includes

el fherad B e SR bR e e Virles Fideliy

WiPl)is§Qeml €cei ving at | east one of an International
bi I'e” Subscri ber Identity (IMSI), a Visited Location
Regi ster (VLR), a Visited Mobile Sw tching Center

VSC bscri pt i i nf ' f .th i
Gy coTneetnd PR el Re s B Rrple? SR hPegot e
| Feabicopting sipfeatoif @ik rbathing&ievice Ahd pfobing 6 Signhing

| ocation informati on from Mobil e Application Part
(MAP) transaction nessages between the roam ng device

t fi Nk ' i T .
i m G b SPARATSE BoloRlln SR 1oEion REHG e
tooaipsibey reedvingtaniast oae ldb ae [itaaationah Medie Subscribet IKentity
a hli.c Mobile Net ( HPWM f the roamn
deRDee iied Treeioruiea BENIOn: ROGH H QfoR G Ry R enter

' ' ﬁg\(;bq : L $ike Whi ch t he
Xm%agdé%ﬁggn S rlggonryﬁgwézﬂghé}r@%%%\gg&of claim 22,
further conprising determning if unconditional call

farwardi ng s, epab. Al .
20{ ’Hw iethdd SF ﬁ?ﬂme?z,%hetrer}r? rercglavrlrr]lgnl%cz(ljtleo\ﬁl ififormation further
comprises receiving location information from Mobile Application Part (MAP)
transaction messages between the roaming device and the first communication

system.

28.  The method of claim 27, wherein the MAP transaction messages are
transferred between a Home Location Register (HLR) of a Home Public Mobile
Network (HPMN) of the roaming device and a Visited Location Register (VLR) of a
Visited Public Mobile Network (VPMN) with which the roaming device is roaming.

29. The method of claim 22, further comprising determining if unconditional call

forwarding is enabled at the roaming device.
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2530. The nethod of claim 29, further conprising, in
response to determ ning that unconditional call

wo eood@sidsng i s di sabl ed, registering the sel ecP@nus2005/005724

routi ng nunber at a Home Location Register (HLR) of a
Home Public Mbile Network (HPM\) of the roamng

oy i celThegmethyhef elainnd® fortherlcamprising, iuesnoase olefrrméningthat
assigni-ng,a .0 fr in

ARRAU0% o KFORkRY 5 AksR bR IRA Solfind Aiffgber ara
i Miéthel desatiohR epsteTHILR) mify Honed PublicsbikyiNas®Irky (HPMIN) fof the
set of routing nunbers. 32. The nethod of claim 22,
vikaniigfeykrect i ng a routing nunber further conprises
selecting a local nunber froma set of nunbers that
corresponds to at |east one of a country, zone, and

ridt workheahethbeé of/¢lgint 2, fashereokprididg afigning thledst ofie set of

claim 22, wherein transferri further co i ses: . .
FIBRYE HTHGFTE e Swe ERVaTk PF U goRmipedlsyighgVhersin assigning
CIABHEY th@bdcBRd SV mhRAlcati SRR M8idniy hekawresutin@Uunters.
nunber; receiving the selected routing nunber in
response to the request; and routing the received call

] U ST T S PG RO RO B

Rt 9iocal Mine? Fromh e¢teif Aumerd elsdt icogedpdRdswl o tdasttbne of a
routi ng nunber conprises transferring a request for
toungp|zene.cd nstwerk gf Higipdiedmedyarkne second

comuni cation systemto the visited network via the

home network. 35. The nethod of claim 33, wherein

r¥cei Vitegnethed sftlemt 22, witantin nignsfemingrfutbarpoimpeises:

receiving the selected routjng nupber at.the second
CommurPESATE (B e FOMCHRG KPSl FaBmABE AL SRR he
honme ngLyRIiKg thdBelelte ro®indGhntber;Cl @l m 22, wherein the
roam ng devi ce includes at |east one of cellular

t el ephrecrwing pler stactad rovtipg numisr ipwsperist ¢o temrpaiestgnd
devi ces, ..portabl e tel ephones, portabl e comunication
devi cagutifihe driehien Sl NET s R ol FaBriiCgh SR e
adahaigaldh fe udihg the ﬂéd@oﬁ@ﬁ%ﬁdrﬁ&ﬁgi 26detecting at a
nobi |l e device a coupling with an Internet Protocol

(I1P) network; transferring a nessage to a gateway of

e | THRSHUBSS oL 55 4B D 15,0208 A o

S@ngeistdgardforanig h fguestitoethe kéladted autiag pomdsr fromahe second

| ocati on of the nobil e device, .
communication system to the visited network via the home network.

35.  The method of claim 33, wherein receiving the selected routing number
comprises receiving the selected routing number at the second communication system

from the visited network via the home network.

36. The method of claim 22, wherein the roaming device includes at least one of
cellular telephones, personal computers, portable computing devices, portable
telephones, portable communication devices, subscriber devices, and personal digital

assistants.

37. A method comprising:
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the routing nunber corresponding to the |IP network;
establ i shing an associ ati on between the sel ected

wo emsiogigenunber and an | P address of the nobi | BCTHES1008005724

and transferring a call received at a cellular network

to the nobile device via the I P network using the

rout i rigteatingatra mnbild deyider mphegwitbfantlhtemmBrdt@col (IP) network;
devi c e met hod of cl ai

ot er HARRIERTPBeE: PALLTEHE RO, panhE fie S¥ Bhblng dhe
TRdshad 1ﬂ€lu@ih?|1dBnﬁﬁcatfdAr1hf&haﬁ&ﬂMth§hﬂ)@llé‘ﬁéﬁbé’ﬂ ning if
uncondltlona call forwarding is enabled at the nobile

devi cecleating areating nhodeithalcioaiesrads tq ulocpiéen efohpmodilpgevice,
AKSi A0k g%ll%[‘)? %I%E o%t'aﬁl(%ﬁtstt?&{ I{e‘&% ng nunbers in

respons fle device. 41. The
met hostablishigd an Bfocixdvar lﬁit\neeSﬁhe @dlecngi Buring humyemandariP
further conprlses selecting a | ocal nunmber froma set
Sfdissnpfehe mokie @6F?é§gonds to at |east one of a

count ry, sf%ﬁﬂ'% a er&ﬁ%’&)a[tlﬁ c@flul%ﬁﬁetbv@ﬂ%'tﬂ@m%i)ll& R&vice via the IP

nobi | e eV|c he nmethod of claim 37, wherein the
mebydrk usiag |t1maer0|utmg uuieberaxndltmIsPt addnass of the moatileudeaice.

t el ephone, Wreless Fidelity (WFi) device, persona
conmputer, portable conputing device, portable

138! epMeRGnetRAT bBdhith S0 FMHr €8bASn aweﬁﬁml@thé €ddatiH of the
devi ce, and personal digital assisfant. 27
mobile device.

39.  The method of claim 37, further comprising determining if unconditional call

forwarding is enabled at the mobile device.

40.  The method of claim 37, further comprising assigning at least one set of

routing numbers in response to the location of the mobile device.

41.  The method of claim 37, wherein selecting a routing number further comprises
selecting a local number from a set of numbers that corresponds to at least one of a

country, zone, and network of the location of the mobile device.

42, The method of claim 37, wherein the mobile device includes at least one of a
cellular telephone, Wireless Fidelity (WiFi) device, personal computer, portable
computing device, portable telephone, portable communication device, subscriber

device, and personal digital assistant.
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