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Rel at ed Applications This application clains the

benefit of United States Provisional Patent

Application Serial No. 60/762,893, entitled "Roam ng

with an Active HPWMN Nunber But Using 10 Miulti-Country

VPMN SIMS or Using a Multi-Country VPMN IMSIS in a

SMefhodRwd Snstemi fed BrepingaPll3EhR20dNumbars Active

' j : | lat o United State at en .

AR kb WIS B e P e R BB R Ry Identity

Multiple NMSISDN in a SinMedw®ldsfor nultiple roam ng

partners”, 15 filed on Feb 18, 2004, claimng priority

fromFeb 18, 2003, and United States Patent
ReAppleidc afppdn ddctiordd/ 918, 645, entitled "Signaling

Gateway with Multiple IMSI with Miltiple/Single

M5l SDN (M MM MSIM Service in a Single SIMfor

Mil thilse 4opmiagtPant nersimsf idd 8BnAYY t20643.ur2QH states
claimng priority from Au%_ls, 2003. The
a‘?‘b‘?%ﬁ??%ﬁedpﬁgfeé‘ﬁt AppHiicat i areriatorPer at 68/762,893,

hatei tidy MHcame{er 6Res | Ant hQi: ANt LRk eﬁumJFiaE' B Using
the I nvention 25 e present invention generally
rl‘@f]a’iJ_e'éc?BnFrﬁkii | ePME o rfPAMF c % o siMer easpleiltilcBioptry VPMN
'thests NYANtd 08 hg1at g0 STV &MU CaLial »y 30, 2006.
corresponding to"Miltiple Mbile Station

1%} nadpRhafatiipacr iber rbiliedsicor ytNuribeised ( MBESDRS) Patent

a§$9rci gy, M i er nat,l Mabj . 30 .
Subscr(?%ggoﬁéAdentit%/é{?kgf é)gﬁfor aﬂlsu %ri %éjrc%lﬂng Multiple
BECkIPHuAd of tSHedleveBEIMonfdr WDUARAHIG89¥bAming partners”,

B0 90345, Bl FOTIVLRE 0 SEL S0 B0 ren s,
i Pasi rmpd United States Patent Application No.
10/918,645, entitled “Signaling Gateway with Multiple
IMSI with Multiple/Singie MSISDN (MIMM/MSIM) Service in a
Single SIM for Multiple Roaming Partners”, filed on Aug
13, 2004, claiming priority from Aug 13, 2003. The
aforementioned patent applications are incorporated

herein by this reference in their entireties.

Field of the Invention

The present invention generally relates to mobile
communication. More specifically, the ‘invention relates to
mobile communication corresponding to Multiple Mobile
Station International Subscriber Directory Numbers
(MSISDNs) associated with Multiple International Mobile

Subscriber Identity (IMSIs) for a subscriber.

Background of the Invention
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conpetition between different nobile operators for

building their roam ng revenues. Mdbile subscribers
wobm7hsesuently 5 roam bet ween two or nore PCT/US2007/002493

countries/networks contribute a mjority of this

roam ng revenue. These nobile subscribers roam

bet ween their Hone Public Mbile Network (HPMN) and

one or nore Visited Public Mbile Networks (VPM\Ss).

The HPMN and the VPMNs can be in the sanme country or

may Mdiel 1) pr esemmung cgitfifeer ent seumticess. A dosal becoming
; ach VP i.e. VPWN MSI SDNS) , ,
ln%?lleo%\%gﬁljroaﬁ]g% taléj,cﬁbsc:rv#}lsegfg’to cH P Focalts increasing
cog@@&iﬁﬂnnsbetwehe V@Mﬁenﬂntcheﬁpﬁ@ lopealatict£Sfor building

e f xpenS|ve roa , In ,.additiaon,
ehElE PE RS R Reb . HOTHLS bt Se ofid fpsauently
rohheshet@eﬂmmgtﬁdb&ﬂflh@m% ototine MY radt vidiekd OCMntribute a

na z% % H{L a roam ng subscriber of the HPMN buys
aO Y RibsEitBert SYRHRY t F VSRS (BRRFSompicke VP scribers
robm Woatweba Bhéit. Hd@tfé:ePub'lJ.%:UCMOBJ.QéSQQeE‘PSrkoa{?M) and
subscri ber needs, 20 to swap his HPMN SIMwith the

Ong| ML arftPt fer éf%]rtee%fuwc b¥oks e t Hetaaaike (VPMNs). The
HPEAl lan@! ated wpdnBon=Gal ber e At S c

HPI\/I\Tl VSl SDN. |1 n addition, ev\,herﬁ1 ?ﬁee r%%%éng:%%scrl Ber Y - be
PrREffinsiR o iSSP, ReushrAes -usk dachlr ISESON afd each of

theon gamMksr el ated sery S o N 2
Ther efor_g |? i s desi Fgg | e MSE?%@%IEZ tag{gh%}g | e %he  roaming

supgRwFHRICEA i 3P cérldspdimfialy tvbethibaesHPWE MBhSDNVPMNs at

- ch@Bfer VAN AP SPNs 5 ﬂhéﬁ@béGBEm‘%ﬁééég%# %%aFH%% rates In

taught by the present 30 invento
adeiiFhen WO g/ boad¥ 5 sabsicdidd rs "¢f ovhdi N@chtarpl &lso call

th@@ESpHaNH ow%ﬁbé&ﬁ%?élngﬁxlCﬁ?ﬂﬁr] I%%Fa% V@fes

IMSI™) to a service other
2007/ 089755 PCT/ US2007/ 002493 subscrl ber, the HPIVN

[EOBNE 9 "R B AU R EL OIS 118 HBRIBT o e
SubﬂbS&bbmHIdEmUStYOMm@ukeSpSEMM PV ShMvaMe he wants to
visit. Hence, in such a case, the roaming subscriber needs
to swap his HPMN SIM with the VPMN SIM, and therefore may
not be able to receive call-related and non-call related
services on his HPMN MSISDN. In addition, when the roaming
subscriber returns to the HPMN, he cannot use call-related
and  non call-related services on his VPMN MSISDN.
Therefore, it is desirable to facilitate mobile
communication corresponding to both the HPMN MSISDN and
VPMN MSISDNs.

In one technique (such as that taught by the present
inventor in PCT Application Number WO US04/004975 entitled,
“Providing Multiple MSISDN Numbers in a Mobile Device with

a Single IMSI”) to provide such a service to the roaming
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with an HPMN | MSI bel onging to the special HPMN | MSI
range. 5 The HPMN assigns one or nore VPWN MSI. SDNs to
W b@7esIsTri ber upon subscription request andPCT/US2007/002493
associ ates those VPWN MSISDNs w th the HPMN MSI SDN.
The VPWMN MSI SDNs bel ong to a special range of VPW
MBI SDNs reserved by each of the VPMNs. The roam ng
subscri ber, when registered in the VPMNs, enjoys a 10
| ocal rate benefit on the VPMN MSI SDNs and in
sub@dirtiibar;, itshe alPHENt xeseasiasre £aspetéhat edrayed siONHPMN IMSIs
call -rel at services on, the HPVN, MSI SDN. wever, .,
tof RPIHER 3 SULREFTHER - | TbPePSEihEe T EBPvITHAVice,
ro&fings peuBkag ibe hi ﬁeélEIHN Psofddye anl ypeceden WhEN BIM card
is in the VPVWN. _15 According to another technique
W1F§ua?zﬂ?M%a?M?5u§FQQQ$lQQMF%rBQ@anﬁﬁ%§i ch\?%ﬁI range.
ThAP R EMIEt 4 981 HHED8H VB Mo AES0¢AAR 645@ sDa1 i1d eghe subscrlber
"Signaling Gateway with Multiple IMSI wth Milti
upPRB| SN IR VR 1SR FegEest RSl ngPeOSLRI S W%NE&%MSISDNS

wiRBAMHY EBMAN@sTopN .0 PRAVSBEN Res BERYE CBe1bRE to a special
roan1n% subscriber carries a special SIMcard’t
s

rapget abhs VEAAN HERNSPNBl meservedi pie SPWN INB| §hevm‘f1FMNS The
roSfi %Eglbéng{@rﬁ Qté’BMH I‘ﬁlsphlé VPMNs, enjoys a
r esp Ct lve

roa ng subscriber registers
loica loneatof bheeﬁﬁmwpnatEENW?ENT&ﬁI$@NS(8mN)ln addition, is

ab%%mﬁ a&%%%l@@”é%fg f@1598d34ﬂ§aﬁgn %§f¥n¥éf§Qéd services

s the current | ocation the ro
ons tdisc r L i HﬁdsgﬂlaﬂqwevamrrEhpom@amQHGW§ubwmrlber is able

MBI S The _roam ng subscriber then enjoy e
oy SE bR PP U0 HBbe g Br T Gl P LS onLy:
eveh tWrermflos et®@nihonkd veemhni ques, the HPMN nust

reserve the speci al range of HPMN 3 WO 2007/089755
o L BRI R ——
thbhep\éFél\A\@nmeeﬂntrenee@flgulrepc'r Application Number WO WO
US04/026410, entitled, “Signaling Gateway with Multiple
IMSI with Multiple MSISDN (MIMM) Service in a Single SIM
for Multiple Roaming Partners”) to provide the service, the
roaming subscriber carries a special SIM card that contains
an HPMN IMSI and multiple VPMN IMSIs, with corresponding
HPMN MSISDN and VPMN MSISDNs, respectively. When the
roaming subscriber registers in one of the VPMNs, a SIM
Tool-Kit (STK) application residing in the SIM card
automatically detects the current location of the roaming
subscriber and selects a corresponding IMSI and MSISDN. The
roaming subscriber then enjoys the local rate benefit in

the VPMN.

However, in one or more of the aforementioned

techniques, the HPMN must reserve the special range of HPMN
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correspondi ng network elenents of the VPMNs to . route
si gnal i ng nmessages, such as Signaling Connection and 5
w@enrogd7sPart ( SCCP) nessages, to a Signaling BEX/Esmy7/002493
(SG hosted either in the HPWN or in the VPMNs. In
addition, the roam ng subscriber is unable to use
services corresponding to his local VPMWM profile.
Furthernmore, the VPMNs have to perform speci al
billing procedures for these special range 10 of
IMNE sandcddredi VIBMNe anudtheresechni duee t spprowilderdritge of the

vl KTy O Efhidien s e el e pap  configure

caatgsmemndisgechalt wbird 1% rafeht Hat ofontidiens WPMEHEMNto . route
I MSI. and a SI M Tool -Kit %STK) apgl i cati,on. Wen the,
ST P suBEESAFES 1 egFUtBr s 4 t hoL9PIPIRGW t$PRHeCtion  and

cditibl MBhrith es¢cppt mcR@=gddAt i €8 & t siBhalible &¥eway (SG)
application infornms a VPWN node about_the roaml\lag o
haghrtrsbehes Epcdtio iR ah HPVEPRodEMNhe IPVRCASHdON, the

roMnlingO0stiBeRre8Re & YPWNabYEl @hdudeCydBsangi pgrYBMNonding
M5I SDN to the roam ng subscriber's SIMcard. The STK
tayj hiscdes@l hEPMNamizeiie. | Futitheamensocohle VPMNs have to

JdEH St rabLlanatt {0t I IS ti :
P T%eaf ?%l?e ta%e %%d@%&%ﬂ“ﬁ@ |kn orttfrr]}rg%ltsiséoné octlﬁé range
ofHAWM$ Irode about the roam ng subscriber, 25 i.e. the

roam ng subscriber's location, the VPMN IMSI, and the

VPWN MSI SDN. The roam ng subscri ber then enjoys the
| ocdiceendingngbi tanethér VRMNNiThe VEMprode dndtPMeervice
de oor di,n . d e call a SNV seryices, .
e o p R 2 R S e o S SERR R urDer ToR oy E “gndling
thehi seappreachtl3® trwamiegl ssubscohbatrt esgptsiasea special SIM

4 UPhSE ELALE A0S OLG PCILIST ! Sl L Rie (s
appQi/da206Y/ 0043 tHestrdduimeg Bebswkidr nedgisters with a
vi§flouttbertit o RN 8981300 SqurPbtet | relbdrimen  attenpt,
thel térkhegparegoi ivh thEoensS @ e ifode about the roaming
subscriber’s location and an HPMN node. The VPMN node will
then send a VPMN IMSI and a corresponding VPMN MSISDN to
the roaming subscriber’s SIM card. The STK will cause the
handset to initiate a second registration attempt with the
VPMN IMSI this time. Thereafter, the VPMN node provides
information to the HPMN node about the roaming subscriber,
i.e. the roaming subscriber’s location, the VPMN IMSI, and
the VPMN MSISDN. The roaming subscriber then enjoys the
local rate benefit in the VPMN. The VPMN node and HPMN node
also coordinate to handle call and SMS services, on either
a HPMN number or a VPMN number. However, in this approach
two registration attempts are required before the roaming

subscriber is treated a local subscriber. Furthermore, a
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5 the art for a cost-effective solution for

facilitating nobile communication corresponding to
wa be7/083vBs MSI SDN and  mul ti pl e VPMN MSI SDNs  of PET18S2007/002493

roam ng subscriber. Sunmary 10 The present invention

is directed to provide a nethod for proving nobile

comruni cation corresponding to Multiple MSISDNs

associated with Multiple IMSIs of a subscriber. The

met hod i ncl udes associating at a Signaling Gateway
digSEibuekb hetsorkMBIE covdespandisigtimp &fr gPMretv®i& and a

i th_one aqr e_ot her, | MSl,s upon recei pf of_ one or
no\#gr Ié'nassaocg'll a\f%@\i t%sgﬁagg.rl%?épf‘ﬁ%&sdnd’:%t"ﬁ%FOI fRAyired.
is associated with a subscriber using at |east one
S MI Furt her, each | N&I hgs a corresgondi ng MS| SDN. )
The THet Ao FAPPREr Wi uiBE XP¥eRPIRYat iTAG Tobifed need in

theomatiti C&bronaCoEbesPRFHdtd 18 anyo1 @56k ak8d | MBkilitating
%n t he corresgondl ng associ ated MSI SDN, i rresgect ive
mOBi Leh SPRRIP BERAG ORct FORFBEPPRILAG SR RS aBBYN MIISDN and

mufLie plRY GTHMIO MPT 9188t SFatBUS keIdi®lg A dELoMmbding the
"MMM (Multiple IMSI Miltiple MSI §DN) service. The
systemincludes a Signhaling Gateway (SG coupled to
Sulb@rki rst network. The SG receives one or nore
associ ation nessages for associating a first |NSI
corresponding to a first network with one or nore

Oth@héﬂ££é@%§% 1h éﬁ#fgnafg @ﬂ%@éé&@“@oa??oviq§ method
associated wth a subscriber using at |east one M
forumimringanhbilsl demmunicetiesporel ngsh8DNg The BGltiple
MS er, 141 es Hpbi ; £ 082755 .

REP 5“%525‘0%53"/%60%%‘% é%gﬁmﬁ'}#ﬁga]%%\% %‘g%%s%%n& MR ERyer - The
megbodciiatadideB| aasdctilee imgpratsporligp hisgciGattetvay (SG), a

£} SO IGREe LB Bhot 1y BT bRl 0 SELLYR LA one o
mopeowidesr a IMSApuUtponprogtaitppr aicbnend#didded association
megggggggffﬁgbgirst and other IMSIs is associated with a
subscriber using at least one SIM. Further, each IMSI has a
corresponding MSISDN. The method further includes
facilitating mobile communication corresponding to any
associated IMSI and the corresponding associated MSISDN,

irrespective of the IMSI being activated in the SIM.

An aspect of the invention presents a system for
providing the “MIMM” (Multiple IMSI Multiple MSISDN)
service. The system includes a Signaling Gateway (SG)
coupled to the first network. The SG receives one or more
association messages for associating a first IMST
corresponding to a first network with one or more other
IMSIs. The first and other IMSIs are associated with a
subscriber using at least one SIM. Further, each IMSI has a

corresponding MSISDN. The SG further facilitates mobile
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program code for providing M MV service by,

associating at a Signaling Gateway (SG, a first | M
weorrespendi ng to a first network with one orP@DUS2007/002493

ot her I MSI's upon receipt of 10 one or nore association

nmessages, and facilitating nobile comunication

correspondi ng to any associated | MsSlI and the

correspondi ng associ ated MSI SDN, irrespective of the

I MSI  being activated in the SIM 15 Brief Description
cogﬁmmiawrcngsnl rotrire sghoaal imys tbhargarmss:ocjsialréblarIMSI and the

erenc e | ar, _el ements or a .
Coﬁ SECh elr}ésentssocaiL g“és]cﬁ Wﬁﬂ mpiERERPETS A t P I othe IMST
belilvfy aMti:tvqntedl\/Bth]\le( BIMV) SerV| ce, in accordance
with an 20 enbodi nent of the invention; FIGS. 2A and
2B represent a flow diagramfor registering an HVPN

| MBlane e Dnea sfed®r & VPMNd Mplre ettt a i nsieSGrdpen rd’\ﬂLdes a
accordance with an enbodi nrent of the invention;

CompEd ez RhQIZR™ e RERERE e ANGAWHIRF anfof CM‘J‘ESJ\)BH usable
pridganncsEMN M3 SN ${qi g Wré@ﬁlcénb@gc%géggfatlng at

wth a first enbodi nent of the invention
a 1SkgRAbing AR Wi 4§Fam of RDrsihe I¥Sh ersregpveding to a

£iVBkSIN- B o f Re wIYRS rdesr  ind rRC GO HlANC @ik th c%’?cgggelpt of
30 enbodi nrent of the invention; 6 WO 200// 089

OnpCTPYUSHTFE 0883931akign SEepResent anrd f [fewidiidgainef mobile
coh@u‘f'ﬁ.ldatflrcﬁfn EBersubsndil f:’é' Q%Xagﬁf ?@éf%:gﬁe‘?[MSI and the

SDN, i'n accordance w't ment o
Colrﬁ@@mthmqil 88 s o6A adrwtl GBSﬁE@@I\bsemraspb@wm@agoﬁmme IMSI

beYHR a%%uﬁatg&?sir?n%ﬁgogkhhe subscri ber using HPMN APN,
t

i n "accor dance an_enbodi rent of the invention;
FIGS. 7A and 7B represent a flow diagramfor MO GPRS

Br38ES! : ré,éi%ﬂ}? SEPSELLRRESUSI Ng VPN APN, in

accor
In the drawings, the same or similar reference numbers

identify similar elements or acts.

FIG. 1 represents a system for implementing Multiple
IMSI Multiple MSISDN (MIMM) Service, in accordance with an
embodiment of the invention:;

FIGS. 2A and 2B represent a flow diagram for
registering an HMPN IMSI with one or more VPMN IMSIs for a
subscriber, in accordance with an embodimenf of the
invention;

FIGS. 3A and 3B represent a flow diagram of MO SMS
from an HPMN MSISDN of the subscriber, in accordance with a
first embodiment of the invention:;

FIG. 4 represents a flow diagram of MO SMS from the
HPMN MSISDN of the subscriber, in accordance with a second

embodiment of the invention;
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wi th an enbodi nrent of the invention; 10 FIG 8

represents a flow diagram of Ml call at HPMN NMSI SDN
wo@Roovhg97subscri ber, in accordance with an enboPCTES1007/002493

of the invention; FIGS. 9A and 9B represent a flow

diagramof |ate call forwarding of MI calls at HPMN

MBI SDN of the subscriber, in 15 accordance with an

enbodi ment of the invention; FIG 10 represents a flow

di agram of MI SMs at HPWVMN MSI SDN of the subscri ber,

iFllnGm.r danCtQapMéé.‘emﬂﬂ? lE‘ﬁbCi:ZjiLidﬂEnHiafgfcahhe)ﬂ(.’j nMentdl. from the

11 represents a ow di agram for_re-delivery of )

SRS BE. B LABMENG) SPROGHRe SEBLPN pern 3Ecdrdance with

ardEMStatentM &8 tBe enRediviRi; of the invention; FIG
12 r%&l_’resents a flow di agram of Mr USSD at,K HPWN

VBl SBIEDf  PRe 3BsOF bEPPTERCRECG dancl itagspm of MO GERS

syl Mepbn afhd haubaventddan: u2onk! GirM3 KeRN €St S c®ordance
fl ow di agram MI' GPRS sessi on at PMN MSI SDN of t he

widp 0t i9ePodimeREcofdahee IR tdiPRenbodi ment of the
| nveidon; 7kl Giq 148 ang AR dephesany, agi hgWadi a@mio GpRrs
for setting MV forwarding to at a non-registered

sa@siiSIN Esomoriie d stipscrddpanvBasdng et APNd M3 SpRicordance

: t{&? e?hipé&{ﬁlgﬁ{:’ len + CC r% j th an enbodi nent
chtf r
ot the Thventrons 77wh S0 Gaa7EE BCT/ US2007/ 002493

FI G3'IG5ABance68seapresentlavf |biagiagr ah JIT call at HPMN
M%ﬁ%{e”%rﬁ M@E??Sé‘fed ] ts%gﬁogcf.igﬁ%g' 4S .e%n embodiment

0 e regrs ered 0 e supbscriper, 1In

ofaddor damecentibh; an enbodi nent of the invention; and 5

Fl %gA d_16 present a.flow_.di agram of Cﬁl}éjr:

For VERGT nGOB1 AW | B ERSA Foq SF LPBd YRR 1 SRS call
forerrdirndieo§ubecrddidrs | st pHEMENMSITIS DA reef)i sher sdb¥BMilber, in

in ccordapnce with an enbo imegt of the igventi on.
accordance with an embodiment of the invention;

FIG., 10 represents a flow diagram of MT SMS at HPMN
MSISDN of the subscriber, in accordance with an embodiment
of the invention; )

FIG. 11 represents a flow diagram for re-delivery of
MT SMS at HPMN MSISDN of the subscriber, in accordance with
an embodiment of the invention;

FIG. 12 represents a flow diagram of MT USSD at HFMN
MSISDN of the subscriber, in accordance with an embodiment
of the invention;

FIG. 13 represents a flow diagram MT GPRS session at
HPMN MSISDN of +the subscriber, in accordance with an
embodiment of the invention;

FIGS. 14A and 14B represent a flow diagram for setting
MMS forwarding to at a non-registered MSISDN to forward the

MMS to a registered MSISDN of the subscriber, in accordance

with an embodiment of the invention:
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10 Detailed Description In the follow ng description,
for purposes of explanation, specific nunbers,
woraioensears and configurations are set forth i PCDUS®N7/002493
to provide a thorough understanding of the invention.
It wll be apparent, however, to one 15 having
ordinary skill in the art, that the invention nay be
practiced wi thout these specific details. In sone
i nstances, well-known features nay be omtted or
si NEIIES .ed, 188 asmibt leobsepn:@Steme: preseditow diagram of
i_hvent.i on F he rence t
f%ﬁ&%ﬁilﬁ%u?%nﬁ .%é%gb%e gdﬁ%%nthgn Q@glstered MSISDN to
tmgﬁxﬁbﬂﬁﬁ& @EHB$SDNabﬁiuhétsubbarlbbeatmn%accordance with
str e or ngaracterl sti ¢, descrjbed in connection

nede IP¥enFirtdedh at | east one

errbczdjemn_t 1eh thedi nvemt iprebuntippearaste dMfaghem of call
phrase "in_an enbodinent”, in various places in the

f%ﬁ@ﬁ%%t?gnm’ 222 Hhe 8 tnAOHERE I § TS r YEEN 15 ¥HESDN  when

_theAes @shodi peat . jEhe Present | nventi onypHQ%idasf VPMN, in

system nethod and a nmput er program product for

accandancg gt MR R ﬁmboplwslentwm§ % Ve SoREeM MY
service. The systemfacilitates MMM 30 service for a
subscri ber who is associated wwth an HPMN, wth a

Det@idesh RrperiPtigr | MSI and first MSISDN, but nay 8
WO 2007/ 089755 PCT/ US2007/ 002493 be roanmng in a VPWN

withp VEMY S| Moand.it COH%%%Q%?&% segond ”i@ }_:%Bies of
second MsI SDN. The HP | MBI and HPMN MSI SDN are

expdiegiatdfaior PRPELLAE tHURRS TG mP-ltﬁﬁéaN@I SoM Heonfigurations
arLSPECT EY¥LLY. il keWihse, t@%f@&%é MBl apg- *%I Nﬂié?@tandlng

are 5 herei nafter referred to as I M5l -V and
OfFur:hheranehélelst eftmayibé |bﬁeracnmmtb4ehcsrreev¢:9d to one

A MM AR SR 5 SA FE0SRleR AL SHHL PG mey e
ertSDNathl Ivel tdesypt Ng théee VSl ShbeiHfact | vdethhils . In some
s, 2Pt SRR ARG B0 Peniceea o
simplified, so as not to obscure the present invention.
Furthermore, reference in the specification to “one
embodiment” or “an embodiment” means that a particular
feature, structure or characteristic, described in
connection with the embodiment, is included in at least one
embodiment of the invention. The appearance of the phrase
“in an embodiment”, in wvarious places in the specification,

does not necessarily refer to the same embodiment.

The present invention provides a system, method and a
computer program product for facilitating Multiple IMSI
Multiple MSISDN (MIMM) service. The system facilitates MIMM
service for a subscriber who is associated with an HPMN,

with a corresponding first IMSI and first MSISDN, but may
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VPWMN SIMs requires the subscriber to swap the HPMN SI M

with the VPWN SI M whenever he wi shes to use the MW
W@ 20viogess in  correspondi ng VPMN net wor k.  UsuaP¢TypS10n7/002493

such a case, the operator inplenenting the MMW

service will form 15 partnership wth one or nore

VPMNs, and nay refer themas FPM\Ns. Hereinafter,

VPWNs nay be interchangeably referred to as FPMN\s.

Further, the operator may procure prepaid or postpaid

I tihes tQr f h a

S Mhahi Uiese VEMY SRRt a” 3o Bl Hend AR f b dponding
sepRder IMPR | ¥ ¢ erSeP0di SRISBN . si Bgke EPNN SINEW tand HPMN

MWébND'a%:eV%é%!ﬁte@ rSEOSELPRY eééh%{gaé%—gfﬂa\‘l'a% MSISDN-H

chooses the VI correspondlng to
r@ﬁmmﬁtyV@ﬁYthéﬁﬁ?@laﬁphuhﬁ|ﬁHM§mIMﬁﬁ|aa&;NEMNeMSiSDN are

néPELLOELBEt MEMLLIEI o Tersustom BLAVIMeRy . Furthes,

sea ess inplenentafion to a a 25 plura
t%@rV$z%B$mbumamotbé|nnnEérbhangddbMHﬂzﬂaﬁbfwﬁh to as MIMM
its subs

aII eI e S) for all i bers. )
Y76 o Sklhy SaatfBl Lo At RoR 00 oFhe Subscriber
1ri athei N@MNﬂgui\ﬁHVl\/h IPMermmse. aﬁﬁemmans]lfsohudﬁﬁlgg keeping
HPWN d a_ VPMN 104 _exchangin naling via yi
e e o A Bt VR 1oRuf s et B0, 0g8 harates for the
stIKE'éﬂSSQQ?/ﬁOZ‘éB@ VENNI Nehky £S8061 atathod e PMYF multiple
éﬁg he ro ng in VPWN 104. The HPMN 102
vl SRS Fehdtae a e bRagYABEF Hoe VR, phed HEMLETH with
tid Pyt 18 IMThen iV A O f Wi ERRE e | ule st 1 e %%%v1ces in
a GWsC 114, an SMSC 116, a VLR 118, and a VMsSC 5 0,

CHFeTRPRALBANSERR &St %ihunVexdldy vi Anssyuch a Case: the

oSé gebng. 1§8m efedeRnkl2, {BC IhfumSMEEe118 eVl R (LilBy form
and VMSC 120 reside in HPNN 102, they are

PaeFRERSPLRr WitdY cPR@d O gnaEe aVPMNRH ang meYGMBEEer them as

s SR, TR Lot R MBIIAD oo

L RS 1 FEMNS VVBRL DR o AR DR@radivk anagVB@oade plrepaid or
pd S £QNRE¢Ldr AGH %%QQQ“Q@&N”% WA s offer the same to

its subscribers, who subscriber to the MIMM service.
However, in latter embodiment of single HPMN SIM with
mu;tiple VPMN IMSIs, the subscriber either manually chooses
the VPMN IMSI corresponding to the VPMN country or the STK
application automatically selects the correct VPMN IMSI-V.
The system provides a seamless implementation to allow a
plurality of services, but not limited to, call related and

non-call related (i.e. VAS) for all its subscribers.
MIMM System
FIG. 1 represents a system 100 for facilitating MIMM

service. The system includes an HPMN 102, and a VPMN 104

exchanging signaling via SS7 network. A subscriber 106 is
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signaling. Since STP 122, GWSC 124, HLR 126, VMSC 128,

VLR 130, an SMSC 132 reside in VPMN 104, they are
whegoeiosafs er, referred to as an STP-V 122, a EM3USM07/002493

124, an HLR-V 126, a 15 VWMBC-V 128, a VLRV 130, and

an SMSC-V 132. It would be apparent to a person

skilled in the art that any network elenent in HPW

102, VPMWN 104, and original network 106, nay

communi cate with any other elenent in other network
oriigdnal3k sagsatciagedrurittter pprE, 1HPWN &2, mapd DLMbaming in

4 20 i nc o] r .network conponents, that_ are
Vpé&angggd, %%pg#gﬁng{(ﬂ%oﬁ'wcﬁ%hﬁt ect el iRdeGateway  (SG)
108onsidigyiadd obo HRMNTEGZ all@cates apMiPMNZSIMit6h8r includes

first :{&I and_a correspondi ng.-first MsSI SDN when
ang it bor 206561 bl br SN 26MAY HAPME 1HBR Hdyvbvernd a VMSC
128ybsceither 10f dMortisdte@ne Dhq MOr CondRVN BREWRKS. via  s87
,There are two ways to offer the MMM service in such
Signaddag .| rﬁ%’h‘éef}flh& Icese, GYEBsdrlidoerSMYE laRy rEei V&8, and

| ti Sk h t h
) A S 44 apE D VRN A G Peccerec

ton@p f ermiEfodi t héPship @MBR-Bnellf, nBre SHAMNH 116, a VLR-H

118PerafPrs eRdcrLOGY ‘s%%ier%ﬁ VRV 31%1{;!38&% %21' &R 122, a

prepaid) fromits su . ternative
GMSGbsletd beprn HLRAOL2607/:089%S6 RCH,US200TLROMRA®3 amgy an SMSC

1380t h to;pLe- e-register artnet VPMN_ .
&M Bafor ele'%‘%&f% nrgél%cn&g tra:srgd.1 Treoipte R &PImmyvia  SS7
sipoplihg .VANCS| BEENdL he GUSCt §2dhatHNVPVN26, VMSC 128, VLR

et n . one .e ' of . fhe invention
1305 B SR OREE wde B i Fn Ve T enk b Ssp P aE Rt tex,
refprsane wouasryn ISTERADII22, enmooicventidf,the HLR-V 126, a
LRventj on, the r{n ip be wiith different VPWN
VMggér%atiogé;’ i dY??é&eﬁT‘r§@’ouﬁgﬁy e3n \Igﬁ'{%ch_ev casé -wheFe wpuld be
appabeati bes as pdteoho qrirchaseia M Eﬁ:ﬁtm %ﬂ‘ﬂa@t anyd network
inthe 10 visite

articipati VPMN.on his_arrival ]
el%&ﬁﬂﬁ y:,Pnt ﬁ%g% 020r NI [ 494111 RN RF i it e @Ok 106,
ma geEvhaRirlcBeNdi ight BAyS WISRIY kel e@en¥eh 60R RS network via
nessage
SS7 sfgnaling. Furthermore, HPMN 102, and VPMN 104 may
include other network components that are standard,

depending upon the architecture under consideration.

HPMN 102 allocates an HPMN SIM to a first IMSI and a
corresponding £first MSISDN when subscriber 106 registers
with HPMN 102. However, subscriber 106 may visit one or
more VPMN networks. There are two ways to offer the MIMM
service in such a case. In the first case, subscriber 106
may receive multiple VPMN SIMs (for each VPMN
network/country he plans to visit) from HPMN 102. The HPMN
operator may form a partnership with one or more VPMN
operators and procure multiple VPMN SIMs (postpaid or

prepaid) from its subscriber. Alternatively, the subscriber
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or other notification as is known in the art, upon the

subscriber's arrival in the visited country, or the
wWO/RMI0g9753 erritory. 15 Such a Wel cone SMS nessBOEUS2007/002493

ot her notification could contain a hyperlink or

cal | back nunber which the subscriber could activate

to receive nore information about obtaining a VPWN

SIM enabling a MMM service. Alternatively, the

message itself could contain information directing the
ma20 repbseaveetot prahiangy hendl ghe-pegdase aa Mbdtner VPMN SIM

enabling SIM In another alternative, .based on
DR ot STRA T RENGUBE A HeTLP hahSePUPSCRIFGT, THe buy the VEMN

STIES e Orh&otvikgaki ORhGaN diTMact ndteosKPs6thbek.t0In  one
t he nearest store selling the VPMN SIM enabling the )
emaginsdttyi of. Eheeriiiiewel9n . a theer PP AR igt Mpat oo with

ditfrEssagerin elpdrdtenel Vi g suahed YIMn@dd, baged another

on the handset |ocation, a delivery person could '
empqdigant hefs) Wheo imeerbler i ddre (Pargnesship may be with
AiGHE U G\?PMl@aS?QQStSE%' Trefilsrledhecb@RERE o GOT

counter, or at the subscriber's hotel.) 30 Referring

to drsceharicade WhieER tehesWPSNESBEYI dles | 8blef fier egubghase a

r n.ane VYRV it hin e‘ﬁﬂﬁF terrijary, : :
S%O%@%?&%%P&%f#%%ﬁQS t he s‘ﬁgscél?%erarn%:g/va so:Ln the
vigsideah ¢PUWDEBYM wihtch VRNN, pbe YEMNrdsdlienin mag pawsote the

0,.avQ gi t L h ti h s
SR RS PP A% 2L BEE 4 | iR S5m0 message
oxantpeovi detiddaekhtiamdset cosfilgurvati dm Sthef oamhti ompon the

uch .as but not .linmted GPRS, and,. WAP. _Th ,
AR Bt of C4P S5 r B0 GEE TWEIH SRANGHEe oF tne VRS

tdudfidgraemgion in nultiple IMSI in a single SIM
i npl enentatj.o to t HPMN operator. The nu
Joge: s Taredp

| VBISST et ST copei o ko aBEI BraiUit HACC hbAFREdgn could
cdri iVl Apgdelki iemd ror dhel1B8chl Munbedd séhBshli pped subscriber
cgﬂfj‘g&{i@g%gté%”@&@ék%%“;%}e information about obtaining
a VPMN SIM enabling a MIMM service. Alternatively, the
message itself could contain information directing the
subscriber to where he might purchase a MIMM enabling SIM.
In another alternative, based on detecting the subscriber
handset location, the message or notification c¢an direct
the subscriber to the nearest store selling the VPMN SIM
enabling the MIMM service. Alternatively, a user could
activate the message to elect receiving such a SIM, and
based on the handset location, a delivery person could
deliver the SIM to the subscriber (e.g. at the customs or

baggage claim exit, at the rental car counter, or at the

subscriber’s hotel.)

Referring to a scenario in which the MIMM service is

offered by more than one VPMN within the same territory,

11
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algorithnms for A3 and A8. Usually, operators follow
GSM recommended al gorithns for A3 and A8, however,

W@ o0we/08%xTept i ons such as Vodaf oneTM requi re nmedi/iEmd7/002493
algorithms. |In such cases, these special SIMs may be
manuf actured by 15 SI M vendors such as Bl uefish and
Axal t o/ Genpl us. Moreover, different client
appl i cations such as, but not limted to, BREW
Synbi an, Java-, Mcrosoft(r), and Li nuxTM may be used

£ hleN 41889 PI b SFKmahid Bs §1 gkkaarOrHpmm esasv aiagd multiple VPMN
i npl ementations are_al so possible wthin the scope of

IMSHiss 0 FRGemdWh, SBiK Fe &l dnFy2agiad &ghp?tiyeach time

hel Mel atighe vepechetwbbke cahl edoth cases, the VPMN
| M5l - Subscription is present in _the SIM This file

opsgtaths r 686r ds PROYRESf ol Iltfdy pbSEIdRASE f or pRREiguration

1 F) AR FANCE Wht B v 3 d0Ysc £mhegli gRAt £ Of cEls | NMs ana waP.
present 1 nvention. a) MCC IMSI Ki Al gorithmlndex
TheMVBCV BMlr esxodhwet i r selamt r yprayidest helM@he cuntrgnd SMSC

o T ta 30 Fi Yk D - - I 3 ;

SRR PO g RS P DL B A ot cmentacion

t PCTWEISEFYN 002488t bn . arfitchemudhbpdiensiMS bf SEMe has a special
jvent i on, ,MCC e ' arg su s M*5. Ehi g |

st PPy s bl R h E e NS Ts ang figy SntEy. The

sentrys n bhed il equipped HRNMEh MSHiKifement authentication
Al gor.it hm | ndex- HPMN_HPM\; S ally j

2 sl TRy b%}”%\ l@gc-ﬁﬁscl%g I ‘E.L‘Jf#& oe‘?(an%ié?s’a follow GSM

refja’dxﬂﬂ@er&&‘&j46&1@afrjbﬂumppﬁbﬁ:edpby aad800R8% 1PBowkBer, some

- 460 46001-X Ki Al gorithm | ndex 46001-S However .

e ‘é’r%%spaﬁﬁ"cﬁb §ﬁpp€??@%o’8§ anr?‘ﬁ}é‘rr?hé‘lol\éslg;bje%&\ﬁ&%'gorlthms’
Irl'\i/géazzggic):agiéﬁt Lqﬂ‘ieé\é:CspE@fiaaxaﬁ'pMS, ey hbel anasufabtured by
may be supported by a Bel gi VBl with
SDheVeBFiozss DH8102R P@l%@o?}%/t ind) sl YoldemitRe | Mereover,
different client applications such as, but not limited to,
BREW, Symbian, Java™, Microsoft®, and Linux™ may be used
instead of STK. While similar or more advanced
implementations are also possible within the scope of this

invention, STK is used only as an exemplary implementation.

A special file called IMSI-Subscription is present in
the SIiM. This file contains records in the following
possible formats, in accordance with various embodiments of

the present invention.
a) MCC IMSI Ki Algorithm-Index SMSC-address

The first entry may be the home country record post-
fixed by H.

b) MCC-H IMSI-H Ki-H Algorithm-index-H SMSC-H

12
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Simlarly, there could also be multiple entries for

20 the sane MCC with different IMSlIs. For exanple, two
walrdof7esess China | MSls (China Mbile and Chi naP@niUSm0TI002493

respectively) may support China. f) 460 46000-X Ki-X

Al gorithm I ndex-X 46000- SMSC 25 g) 460 46001-Y Ki-Y

Al gorithm | ndex-Y 46001-SMSC I n yet another exanpl e,

two different BelgiumIMSls (e.g MobileStar and

Proxi mus) m ght support Netherlands. 30 i) 204 20610- X

Ki -X Al gorithmlndex X 20610-SMSC j) 204 20601-Y Ki-Y

Al gorithmlndex-Y 206Q1- SMSC 13 WO 2007/ 089755

PCT/ tR2G6'A oSmPRAIFEN oRf thesolRVeRELPBulI MCC may be a

wLB8€5rdt keich cayl dbe, a@potherg 'N@h PPy AS
for the same country. For exanple 2 Rlet h%rla%%ﬁkgl\/élllth the

HEMN o IMBR 280456 )%)a%)ﬁfb‘é’él' l%u‘p}p@r lleét her | ands.
However, if the I MSI 20420 ONL does 5 not have
coverage at any spot in Netherlands, an alternative
Bel gFunt’| NBMNmdMSde KisetPNie, Zglgwbbth@sﬂariebd*vﬂPMN HPMN-~SMSC
20610-Y). However, the sane country order is based on
preference settings. 10 k) 204 20420- X Ki - X
Al gobsuahlynd®CK 28428uBM3Ced )bR04 me{mér‘t&ﬂuf(g IMSI. For

hn | Y 0- C.Th h | \VSI
e%&%{ét & '&%gf%anemﬁz 4§H5be?ne£s%v\nh%ca|$n tf?eqe ﬁ%\; IbS46001 —X

sparent t Subscri
IMShanual sel ection 15 nmechani smvia a nenu for the
subs I IMN ] ubscri ber
r egi éi e?gbl %%g%ﬁet qcﬁma% %%\g?énfllg‘laﬁ% ~SMPS he

SIM the STK appllcatlon is able to know the network
|ch t he subscriber is

and the countr
regi st eFEar 'Fﬁ?#\era %eﬁaf“hebgub%‘bﬁ’P%Feiis Rhabe TYSI that

d@dk r agitstiedvar tthed DEENBEkaGONESPORGINGekHbN8, Netherlands
(g¢1 {‘fﬁ& IMSI _in the SIM the STK application is aware
M brigg¥npe CHRAGF the? s%%%FP’BelIM%[ wdftdy MGy 206.

to the forbidden list in the SIM Thereafter, the STK

application chooses .
e) 204 20610-X Ki Algorithm-Index 20610-~SMSC

Similarly, there could also be multiple entries for
the same MCC with different IMSIs. For example, two
different China 1IMSIs (China Mobile and China Unicom,

respectively) may support China.

f) 460 46000-X Ki~X Algorithm-Index-X 46000-SMSC
g) 460 46001-Y Ki-Y Algorithm-Index-Y 46001-SMSC

In yet another example, two different Belgium IMSIs
(e.g MobileStar and Proximus) might support Netherlands.

i) 204 20610-X Ki~X Algorithm-Index-X 20610-SMSC
j) 204 20601-Y Ki~Y Algorithm-Index-Y 20601-SMSC

13
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the optimum I MSlI fromthe subscriber's

| MBI - Subscription 25 file for that country. In case no
woradochsaigs entry for MBI is found, the defaul PCT/ES®E1/002493

to HPMN I MSI. O herwi se, the STK application | oads the

| ocated IMSI, and its corresponding Ki into the

corresponding SIM 30 |ocation, and sets the current

security algorithns to those as indexed by the

Al gorithmIndex of the located IMSI. The STK

appl Inataidail thilker) fOncesne SarePesibat iQsdy 0CASre could be
his 14 WD 2007/089755 PCT/ US2007/ 002493 process

arf‘%’b}é%’t{:s IR SYRRTF L eidhevalde {@BscEPBersp@e country. For

ei&ﬁ}b§é‘?re§j Welther A AW krpidy t he GHr T BRE, CQQ@E())LX)Ormay best
fails to register with a network wth al

S‘I‘IR}B?§tt Ratherards ¢ adieweweri hatf cobbat r?yMSIf 2&42&11yONL does
n(gtverhat\}ére cbieraggiibsgei bel, i s regjst e%ﬁl Nsléphﬁplgﬁlﬁs, an

IMSI for a country that has a preferre
ahpprresiven Bedrgiom cAMBY H@effleﬂﬁnusahie tepd ac¥nbiflescar IMSI

Jg or e preferr I I de
2 hFelaree, T8 Wiohesubt B TS Bayet hzased o
prafenencyPyRtSLNgs.or  uses the original HPWN SI M wi t h
VPWN I MSl's, the HPMN operator performs the
regi stration process required for each VPMN operator

vi a khr204s2i8fheds Kiuch Aisyobit hmerndekrKt ed 420~ SMSC

(o o T BT aRBERRR, it Planty B B2 2o 2B s

process may include a requirenent of the subscriber's

i dent,ficati an det ails VPMN operator, which
n%) S st PR Hlf?\fN o&é&jtsor Vfa ah*PPSRefwdik, to the

stﬂhﬁld‘lrﬁbeﬁﬁal blthBuagt)8 tiesidi ngalyn HRAWN 402ppaihkar Mselection
this registration 20 process. SG 108 authenti cates
meegﬁfl vdeN And'STtS LO8r ridiHoRUPRG IS | ROt e leetal @ VEMN

1Mt Woltkeho tHe CBuble drS beasspehakedrsFUid el MY 8086 with any
108 nmai ntai ns a | ocal rofile of subscriber 106

CRF¢RE pdiFhgito e SVl abhPvai® appliicasion s able to
krdheFn 8oL ds wole a{rﬁf6‘&1’1@9526[191@r§vt iIYPNM 104 the subscriber is

registered. Further, when the subscriber is unable to
register with a network corresponding to the current IMSI
in the SIM, the STK application is aware of the present
country of the subscriber by referring to the forbidden
list in the SIM. Thereafter, the STK application chooses
the optimum IMSI from the subscriber’s IMSI-Subscription
file for that country. In case no matching entry for IMSI

is found, the default is set to HPMN IMSI.

Otherwise, the STK application loads the located IMSI,
and its corresponding Ki into the corresponding SIM
location, and sets the current security algorithms to those
as indexed by the Algorithm-Index of the located IMSI. The

STK application then forces a re-registration process. This
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25 such as SMs5, call, supplenentary services, and
data, wll be conformng to his local VPMW profile
wo adones97shan HPMN  102's profile. It will be appEHUS27/002493
to a person skilled in the art, that HPMN 102
operator may be an MVNO operator hosting SG 108. The
process of association of HPWN I MSl-H 30 and MsSI SDN- H
with one or nore VPWN I MSI-V and MSI SDN-V, is
described in conjunction with Figs. 2A and 2B. 15 WD
progeds 089256aRET/ USEEIA 0024981 FetkheZA &hg 2Bubscriber is
e t o] or_a | I
red FRREREN' (Pucn Y TR, Slporale! BhaAy BIREE or it
faabsotd:annegiaﬁthramietﬂbodi meeitwofkt heith ngdht itdre TIMSIs that
assoc:|a c I ngl ecl.ro 5. :
arg e§’|u§1t lion prgogczias& é%ug'%ec%’aw g!facast:ecgirlg weh oo time, the
subsiteibaee,is t ecassterae whehsulscIidsdr ' SokPNN bwﬁhiclﬁy that

and MSI SDN-H wi.th eVP VBl SDN- V
hagach %FFFFheIMé bscFP%ler gﬁk‘ssé@? §‘ca§db°%r|poeelfl°dlcally
pedf6rinbi tiled eseilacaassoci ald oshpeRcesSsy ahe unbees preferred
IMI nst[uct ed, onl,y HPMN, I MSI _10 H_and MSI SDN-H ar e
Skt i VB, IRER (PBET 195 RFSFPESUPAN 104 with a
corresponding VPW SIM he swaps the VPMN SIMin the
handset and sends an_SMS (an a iati

ssoci ati on _nmessage) ta
o Wogk: RHPSSEIoTE ARG 109VF Giess HPARCREND Toly SIMs, o
us&4MoeR t@rlécz‘n&QS Hebiver gegi stiedH no7mn h MENs 104the  HPMN
using | SM5-V. In 15 ot her enbodi nents of the

OP¢RYBAL| ORSTERETMEs sbRat FEF IFERHGET miF PRE DT hefeauired  for

cadBsSSANRS eIy 3nd UsSPiolis anethehs eshedi mat ofut not
the invention, an STK application residing in t he

limibedritber’ s-aspmse;@nwm%eswshpg S@ 108 takl gfhop, and a
ki IT'RI aly ,Casg, . i?xb dp@:{o&OGtﬁ@dﬁe i‘stratlon
Hs 'S

) 't he ong nu . G obal Title
Pr‘@®'§isof m8@ mlm VS rmuuuemenwsl O\f artduewswamﬁcyrlber s

Loy FRLany LD Jeeds L e SROCIIAR A { DB Hay oe
semtrbgdjthleegimrér@ﬂera)tbh MBI -2 aiP VPeAWwo0k, tshelsMss email.
SGlaféjé LI :81(}1/ 128- upmn 102 performs this registration
process. SG 108 authenticates each VPMN SIM and its
corresponding IMSI in the local network to which it is
associated. Furthermore, SG 108 maintains a local profile
of subscriber 106 corresponding to the IMSI activated in
his SIM. In other words, the local service at VPMN 104,
such as SMS, call, supplementary services, and data, will
be conforming to his local VPMN profile rather than HPMN
102’s profile. It will be apparent to a person skilled in
the art, that HPMN 102 operator may be an MVNO operator
hosting SG 108. The process of association of HPMN IMSI-H
and MSISDN-H, with one or more VPMN IMSI-V and MSISDN-V, is

described in conjunction with Figs. 2A and 2B.
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25 Thereafter, at step 204, VMSC-V 128 relays the SVS
to SMSC- V 132. SMSC-V 132 acknow edges the receipt of
wo bh@788858at step 206. At step 208, VMSC-V 128PCEUS2087/002493
the acknow edgenent to subscriber 106's handset.
Thereafter, at step 210, SMSC-V 132 sends a routing
i nformati on query, 30 such as SRI-SM to SG 108. In
response to this, SG 108 acknow edges the receipt of
the routing information query, at step 212. Hence, at
st e B4, SRBC- \Ardg?2 Q@r\/va!retSréklent16ai\l‘Dfﬂ)6W O&Qiéﬁram for

T 004 AP ISTR, B By ors sor <

subeowdided nessagacddpsdarrce@el wuln@ t hen SMemBS dlifRnt of the
e at it ac es | VSl -

: i ati ssa ui r .
B T BUF TOBoB9 PP S ChEP dRSSAGReRy ofLectronic
reSe_lsdtrIaNﬁIorquprsbce@sl\/BlmHatsO VLR d ddurdhe/af tBkerface,

t te 18, SG 108 i ssues ,a | ocati on date such as,
O SRS S 3¢ hEUPRST ISR S UDREN | EBST1H6 arch NEFSBN-H with

thﬂ:lZVBMNh theragsi gied HrWRsEH-9s VUG YadR8 0 sTM  the
VLR-V.130. |In one enbodi mnent of the invention, the

SURSHEPSer * PPIIFFRS cor r eSpERALRG T 0 1IN - Hﬂdl@)?e*élﬂbes the
asBBees$aldn Yo SWEs 0 Q%dgﬁﬁﬂt@sdsffﬁswée‘cga Jl%ﬁofliﬁ@& IMSI-

embodi nent_of the Invention, SG 108 uses speC| a
B gngt NS belN-Hopdigra @i Ye- f HkerasWAseRAlSD a6 WNBGINS VEMN

104284 vahen é&rf@éﬁbﬂglhél I EpRE gﬁﬂu'ﬁétgwggg %%%S%»Eﬁfsm in
106's profile at” HLR- 12." Howev uch

theThapdset jand opengar @ Stl‘@ r ;an easheséatiioni Imemﬂage) to an

SMﬁoraQicﬂ.résgr destigiad (Fe3sSaggs M\% 890108 ‘number) to
Thereafter, at step , ~"H 1 i ssues PED
SGrrés%SargeaﬁfGe% lﬁelsS@rm& wattist MPI\'R\QZJ.O&CKII{ﬂMl@dg&dI V. In

Otggﬁnombl ?Res g(rgrgss%g%:l o ac JTC\’S/%'?S %ﬁaggég%aatt:eothgessage
mayNSpeV ahUeWBI 8N ogefs subkider i Ms 10Grnd IEpH amd another
o R fon T ot PYebAGT R Tb LS oRPRTSESKAPSOES Bi¥ing in
théMStgbscribepést i &M sends this SMS to SG 108. As an
exemplary case, at step 202, subscriber 106 sends an SMS to
the HPMN 102’s long number i.e. Global Title (GT) of 8G
108. - The SMS includes IMSI-V and MSISDN-V information,
which needs to be associated with IMSI-H and MSISDN-H,
respectively. Since subscriber 106 is already registered
with IMSI-V at VPMN 104, the SMS lands at VMSC-V 128.
Thereafter, at step 204, VMSC-V 128 relayé the SMS to SMSC-
V 132. SMSC-V 132 acknowledges the receipt of the SMS at
step 206. At step 208, VMSC-V 128 relays the
acknowledgement to subscriber 106’s handset. Thereafter, at
step 210, SMSC-V 132 sends a routing information query,
such as SRI-SM, to SG 108. 1In response to this, SG 108
acknowledges the réceipt of the routing information query,

at step 212. Hence, at step 214, SMSC-V 132 forwards the
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25 of IMSI active in the SIM As described above,

subscri ber 106 is able to have both IMSI-H and | MSI -V
wW@ewrvg9753 n order to make and receive calls apPdr/osiver/002493

VAS on the correspondi ng MSI SDNs. However, 30 the

subscriber is not able to have nultiple VPMN MSI SDNs

active along with HPWN MSISDN. It will be apparent to

a person skilled in the art that in order to provide

such 17 WD 2007/ 089755 PCT/ US2007/002493 facility to
SMshe wiiliscr®EEPNte dassoci@ti bO8prosess 10descrabedstep 216,

onjunction wth_Figs., 2A_and 2B can b eneralized
2P e osePaipEnsr Hhs Satirieg hrooadeh

VPMWN country (including the HPMN) sends a regi stration

5 SVM5to SG 108.in the nultiple VPVWN SIMs appr.oach.

A LSRR | TEFFLVETR P GMS oRS| F e SPRFLBRASN iessage at

scSMb8 N imulddqherddBirMer-a1 sbaglseidRIM M apBr achissuing a
When_SG 108 receives the SM5 by the subscriber
MAELdPR AT PMg FURFY sBBs T e Ber T8Sdur FeREYcsht My IS88-fpogto HLR-H

11vsesThlecsgrdar, MakSDN:-L) t91Bocag€ alds Otiues a location
subscri ber's associated | MSIs. For each associ ated

updisie sisch s3fes 3a AP RE8sagd (ke ddM8Iaf ffepsubsgyiber 106

td HtREy CenhesRendh ngLELR wi {4, Lhe ueinofePG, 10§ vt tPe128  and
address of that VMSC/ VLR The | ocation update process
VIEsV exb¥@i nedni n enepsepb@dimedts ap€ r épeat etn¥ontion, the

sd%%é}fggf¥§OcﬁﬂB?glgngdﬁggsé§ﬁéfﬂéngtbhef ;lé does not

This provides a perception that t subscri ber
necemdany;Lor haveottd nbeHPNMand2zd Héwevercagiimegs t Hen GRnother

f ' HR . _for.an | _oth e
PG ot cFlBer 160 S o Ray8® PSH P  Shafdgitious
foreilgrs VAMWNtpr offielke f ars | NBR-V. TBiI0s 2GcendMses-v 128, when

subscri ber 106 to renmin, acti ve with an

roami e- Eo cr %evpg%6’¥§lsgyfile at
IS etT i Fe FOT° H STRHTHERt S0t P3RS +RSbn P
HL®¥Ddi IentHofetrbe, | Averdudh, a SCa$88 BHEHIRIIB0 ais configured
dat abase,_of the,assqci ati op between | NSl -H, | SDN- H
Coam U FREFSVEANT NS (o PeRbe CTeCRU i G0pP messages
togelrsld hecbanaf.i tThereafter, at step 220, HLR-H 112 issues
an ISD message to SG 108. SG 108, at step 222, acknowledges
the ISD message. Finally, at step 224, HLR-H 112
acknowledges LUP message to activate and associate the
IMSI-V and MSISDN-V of subscriber 106 to IMSI-H and MSISDN-
H. Hence, SG 108 facilitates mobile communication
corresponding to associated MSISDNs and IMSIs, irrespective
of IMSI active in the SIM.

As described above, subscriber 106 is able to have
both IMSI-H and IMSI-V active, in order to make and receive
calls and other VAS on the corresponding MSISDNs. However,
the subscriber is not able to have multiple VPMN MSISDNs
active along with HPMN MSISDN. It will be apparent to a

person skilled in the art that in order to provide such
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of local rate calling even when he is in VPMN 104, as

his VPMN SIMand |IMSI are associated with HPWN SIM
w@ea7/088855 Subscriber 106 is able to nake andPCBUS100%002493

calls and nessages in VPWN 104 as a | ocal VPWN

subscri ber. As an 30 exenplary case, Mbile Oiginated

(MO) SMs from subscriber 106 with VPW SIMin VPW

network is treated as a | ocal subscriber. Hence,

SMBC-V 132 is used and caller 18 WO 2007/089755
£aRET1YS200¢60024938  isdpsdddiwat ) on oM | easepdiig iidte  process

SM5 is MSISDN-V instead of MSISDN-H. Sinpilarly, 3
demspiitedrerih XY YMTLRvs BitRal F198n I\/ghSDﬁl-n\‘?1 8 can be

gehle cathigd, as efdrocﬁhl%@l@da%@dcﬂd’tl\ﬂ?m\l 04 subscriber at
respectively. 5 Alternatively, subscrlber 106 ma sh
cach JERMSepobREEY ddncddshim nghe oHREMY) Hlﬁrﬁ@cb? ofi ¥§ngtratl°n

suEe SE"VkEes 1y {RCl ‘E‘fll% Bt #By1 80t vipe | ngted t@1pp3:oach

I'nformation service, call back service, and profile
Autmmarta:tveohychawge anml seathian ancdde HEMneengRe HPRNSMS in

“?r?#%n E Wt a hoﬁ?g%ggdmngﬁﬂoratﬁgréé‘cl@'svdﬂpeW sG 108

0~ 5eric ode nmessage to HPWN S
referiviee. Ehes. SHSando@B rigpe es@mb%\tlfllbﬁ\r dilagtamatotng the

MO SN frpman HPWVN MBI S f e [
Suﬁ’@&ﬁ'\% SWPREERF (< rsotunqr\l%’g’d ‘%E %%esb%&%ngfagﬁer MSISDN
togtld&’g%ealEO%trfmbS@Ibberlﬂzéﬁ' semmm t BMaksHPFQr each
MVE . address ch i,.s GI o 08, but si t
assssiatedr (MST- pr%@eﬁ?sﬁlﬁsvﬁ\/l\ﬁy& metshsa%‘?vsq(ré%accﬂ&e at step
21\@\5!56%&I %& a%tnzé@gbn&mg WMBCWM 28t fier Gar dsf t$Es18RBas the
Wi t -V and M5l S 132. S V
regep dosthREt URCARNB0 % \%1% uggsr eceﬁ%g?%cess as
e 14 e SVBinVVBERYs at21d eﬂ:o'308224reehﬁgs t:bpsated for each
acknow edgenent to the subscri ber rﬁa
asHReCavedr VPN BB SinCIoaas) Ga3 Sbads iy TBke| Rgovides a
pd PEQEEREH ON: HieT ¥heSUEAbae r3BlerSMi kO ﬁgiarﬂ.ﬂﬁg,Ator Stlesp not in
312," SG 108 acknow edges the SRl - SM query to SV
HPMN 102. However, since the GT of 108 1is an HPMN GT,
for any IMSI other than IMSI-H, subscriber 106 should have
roaming allowance in his VPMN profile for IMSI-V. This
enables subscriber 106 to remain active with any VPMN

MSISDN, irrespective of his current location.

In one embodiment of the invention, SG 108 maintains a
database of the association between IMSI-H, MSISDN-H and
IMSI-V and MSISDN-V. Hence, subscriber 106 gets the benefit
of local rate calling even when he is in VPMN 104, as his
VPMN SIM and IMSI are associated with HPMN SIM and IMSI.
Subscriber 106 is able to make and receive calls and
messages in VPMN 104 as a local VPMN subscriber. As an
exemplary case, Mobile Originated (MO) SMS from subscriber
106 with VPMN SIM in VPMN network is treated as a local

subscriber. Hence, SMSC-V 132 is used and caller
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25 132. Thereafter, at step 314, SMSC-V 132 forwards

the SM5 to SG 108. Usual Iy, when the subscriber sends
wo bh@7884353 0 HPVN SME address, the short code POY/US1967/002493

HPWMN SME address is present 30 in the first line of

the SM5. For exanple, +123 is a short code address.

When SG 108 receives the forwarded SM5, SG 108 checks

in its database for association between IMSI -V 19 WO

2007/ 089755 PCT/ US2007/ 002493 and I MslI-H and their
iorrespesdiog MaliSNserddiagCcohdarne® W tMsP88N-v instead of

nbodi ment, of, the present invention, at step 316, S&
M Nehoved T iidr kY r st Mokl pd Teardyatiese {¥T\ardé® or call
orSMEs TEONSMGC- HE 1 apgi ng t \(S andy ~

VI SDN- V, |vvsvl th SJt?CI\%Ik-é‘I-ﬁma%% I\/%I Sl%él—% rbggpect [ vé:IE’lyl.l 7" vEME
10440 4§ IPECBEYEDE -al so  repl aces the address of VMBGC V

as the address of SG 108. This enabl es acknow edgnent

and delivery receipt to SG 108 itself, at step 318.- B

At Stieprprativelyos subseridset he06r wogi wedsISME use services

Cﬁcxlgg%yg&gi nt. to C . Thereafter,,at 10 ste
°%22, SI\/BC‘?I?VéniSLZCOsen s a gg?qlfq\%er ror’éjbg?t t FHE bsePTBAPes  may
1npdaide habtdet mayn ragcobgantemic el anoi hem ferdwed iemt service,
fit pr. t.inventiaon 108 renoves the first
© qilne}p% ki %§ e’an%née%if\?grslgﬁ hjen%‘ﬁlémi"‘géﬂlf chgpge- In such
a perfernihg tleey fuset iHFMN ofSIMANISMBGEMIHeN@RY,, | Aift htSaming is
8.,0.ts oes the 15 acknow ed nt_and
e %%vté%g j}gcgilgt q%)%m?hgrgk/éieB%Odo?%% §‘o,g‘°’ cFPHer message

tolOBPMdN SHEd ShBviseng BDgsof BBl SENMH 3B MPSINM a flow
HPMN oper at or

di%e %ndiong 1\?$ {sﬂg %rofi le sett] n%s. The . .
E3T thduse T 0°hav & *Sis &t SN gBiPAG PN @ &t HrRiigRukpRRiber, in
actodamss ead tof SMEE: ¥s#32%emiBSadReaEl b6E ithe FiildSrdfrion. at

tand § .~ By g‘g ng sSo, subscriber 106 can access HPMWN
SESRE 25011 c & 1R9evidte IR setdibd Dhse teq@EY eHPMN  SME

additessSTKaph | €3t iGan Jo el ees, t BAcCanrRePoNl NgSMECiber is
address, for the selected I MSI. The STK application
PrEsEntyr tReftPMhe 194 t i@ pBMSnsteaghpar (VMHC1¥ s 1RBnu At step

3049r swbgcibBersodihrds this SMS (with IMSI-V and MSISDN-
V) to S8SMSC-v 132. SMSC-V 132, at step 306, returns an
acknowledgement of receipt of the SMS. VMSC-V, at step 308,
relays this acknowledgement to the subscriber 106’ s
handset. Thereafter, at step 310, SMSC-V 132 sends a
routing information query, such as SRI-SM to SG 108. At
step 312, SG 108 acknowledges the SRI-SM query to SMSC-V
132. Thereafter, at step 314, SMSC-V 132 forwards the SMS
to SG 108.

Usually,‘when the subscriber sends the SMS to HPMN SME
address, the short code for the HPMN SME address is present
in the first line of the SMS. For example, +123 is a short
code address. When SG 108 receives the forwarded SMS, 8G

108 checks in its database for association between IMSI-V
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select and switch at any tine. FIG 4 represents a

flow diagramof MO SM5S fromthe HPMN MSI SDN of the
waamgosd7ber, in accordance with a second enmboRPCTESL00T602493

the invention. At step 402, subscriber 106 sends an

SM5 to an HPWMN SME 30 address, which is the GI of SG

108, but since the subscriber is present in VPWN 104,

the SM5 reaches VMSC-V 128. Since the address of

SMEC-V 132 is the GI of SG 108, 20 WD 2007/089755
andCTINSP Ol 7/a002 498 e ivencer raspendpng044S 18B s V ]JZBlggcordance

n h t V_.and IS ta SG

CR T ¢ et T S tha P e T IRR Ry - ystep 316,
SGI NQ& Heracpmewsr.sm \E ibys VLSRN &hdserda y st h:elél\Eobsyarded SMS

ggggstﬁ S}Iﬁng gggé.‘#éﬁi:hgf ﬁ%u%fs\%/ss%% B0N- vV, with

IMlSéI—alysand ST aDNRHEW Wlﬁlﬁl epn4dBdtie iYMBC36 108 also

8, which in ur n s it to subscriber's handset
repficel fhls' Uadrdss b Wistior' S50 TRS ndEnar naBTL 1S 108

ThiBM riaE @pphigabvdrsigrdhtl NaRqC aedanes Wi }.ch!ﬂﬁt to SG 108
ltfgg%dl ment of the_i nventl on, subscriber 106 at VPMWN

s abl eStBPnaREScalbs ViIP a 320 | &G | BOBMSESPNpTds  the
reeélbba(HMSCﬁckEUaléadéHH§§eBESS%ﬁaJ”N1§2agﬁﬂ%$%i$§%

cal l_ fromthe subscriber using any associ ated
SLER Fécor dee Vi thP4 hPen@rbadidaditvery t hepest to subscriber

106N%e RainRibe Al ﬁeacé%%da%@és%l'@r?ra&@@ é%”%ﬁm@h?&@& of the
the 1aong HPMN SME nunmber with a SME address

Prgpest iogentirn neSEi A8 mawms SNB= | Adirest |Jnglet hef the SMS
Thi S
anBr @fe@.&Rz%‘j:M@’\sz i NG & at 2 %%@DEB% fé,lmctlons of

SDN-V, or any other asso nce
ant h%MﬁiilvN YmpEcaddr ébs pbiat sc@éeto SG 1088 aitsedfi 584es the

ocEoHBRRRIE, ApEod TR Ll s ESTESY oy cotng
so;l\/@lumcmm:eaﬂioér cah stegpl 56B5 SG i baguesf aMSISDN-H or
usESBNCY, Bgn g, 15D MRS SR08l P ABE V20 v L S
deS|red caller 1D 25

The HPMN operator can choose to have SMS always going
through HPMN 102, instead of SMSC-V 132, as described in
Figs 2A and 2B. By doing so, subscriber 106 can access HPMN
SME applications. However, this method case requires the
STK application to select the corresponding SMSC address
for the selected IMSI. The STK application will present the
two options, as part of its menu for a subscriber, to
select and switch at any time. FIG. 4 represents a flow
diagram of MO SMS from the HPMN MSISDN of the subscriber,
in accordance with a second embodiment of the invention. At
step 402, subscriber 106 sends an SMS to an HPMN SME
address, which 1s the GT of SG 108, but since the
subscriber is present in VPMN 104, the SMS reaches VMSC-V
128. Since the address of SMSC-V 132 is the GT of SG 108,
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In addition, subscriber is also able to use VAS, such

as GPRS and MVS, using his HPWMN or VPWN SIM MO GPRS
wa@egvigessuch as, but may not be linmted to, VRE/US20AT/002493

and MVS, initiated by the subscriber 106 using a VPWN

SIM are 30 treated as a | ocal subscriber in VPW 104.

In this case, VPMN SGSN and VPMN GGSN wi || be used.

In addition, in all the GPRS signaling exchange,

MBI SDN-V is displayed. 21 WD 2007/ 089755
heE’l@E’ USQQO@E%MQ& Homegew, 18 aswn&PRBhier O {wesh IMSI-V

2 for security reason or VPMW
a”@st%ﬂ??ﬂn&’ut tonhéF shdSer] B’tﬁr% SRmnaisS RN 4G S¢ 108
rdd1 dQadn ﬁMsmsvalﬂpmms@thl SaddPl\Mlspspﬁl-vebyler/E’W- , sends

04 is a partner network of HPMN 102, then HPWN 1 %
thessihsby speapar e APNPAaRES FoHs&%rlzbt'erSEEB 08, SMSC-

H hf‘fgs%fend'sf EITMNS: Il S e TN NaRe W f bvel s 3t o8 relays
he VPMN APN nane. FlIGs. ©6A and 6B represent a flow

trd{%gaawn@wlmgmt 16tses8eBn ¥hbntohd MY ilgdy which in
tnﬂ;?'l ngréfs EPVIN ARN, swscf@sefdén%nwst& aalteg@ggl ABBt. Hence,

he |n ention. In order to inplenment GPRS
surras deer et abnabiliketa alss dite fdPMRr RME e ppRaACS tar s -
al so included in HPMN 102 and VPMWMN 104. VPWN 104
i ncl udes SGSN-V 601 and GGSN-V 603 to support GRPS 15
rel alred atm:romdmsce Siwiititar ope HPWNoddRentc| afestle invention,

605 S ort_faqr d

Lg \"’ﬁ}gé st e% 6%,“ sli%scél bgarb]% seﬁjggﬁg calls with a
calClevate Rm:[csmt)ex«bfr adisesthdioce SGBNGV G)lrepseagnthe a flow

HPMN APN h | and | SD\- V. a th er_s,
QG R MG N 1500 SHEL P SRen oo oS ebR0 Mp Fsociated
MSSIsmes t e rra;apjdaag:dﬁncdeM\lmartdw. VPWNiAPN. effhedéafeindr, of the

ste 604, SGS 601 soI on_o

lrf‘Fﬁ%tl N(ﬁ%‘t Oree Né%%’a? Jg%eﬁt\)/leR %:’l\?l sg{\dhse to the
164?@/'\})19MN\/\/8M@h ReiBY s WDEhG@SNm(HoRﬁSe% an addcasoHfSG 108)

SG 108.  Thereafter, SGSN 1 d t e _PDP
Lo ohPEx (T etfucdis 46 SHSLOMIGEoRELag: $1 PRETEAERY, MSTSON.

1ol fcembRepiPMd a1 of hé € MSISDN-H, MSISDN-V, or any other
associated VPMN MSISDN. Since the HPMN SME address points
to SG 108, at step 504, SG 108 issues a routing gquery such
as, MAP SRI-SM with MSISDN-V, to retrieve VMSC/VLR address
and IMSI-V. Thereafter, at step 506, SG 108 issues a stand-
alone MAP-ISD message to VMSC-V 128 with SSN equal to 6,
IMSI-V and MSISDN number equal to the desired caller ID.

In addition, subscriber is also able to use VAS, such
as GPRS and MMS, using his HPMN or VPMN SIM. MO-GPRS
service such as, but may not be limited to, WAP, email and
MMS, initiated by the subscriber 106 using a VPMN SIM, are
treated as a local subscriber in VPMN 104. In this case,
VPMN SGSN and VPMN GGSN will be used. In addition, in all
the GPRS signaling exchange, MSISDN-V 1is displayed.
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is activated for GPRS, at step 606, SG 108 applies DNS

on the APN to get address of GGSN-H ' 605, and
wGaasespIent |y rel ays the create PDP cont ext nMeCHES®0T/@02493

GGSN-H 605, by replacing with HPMN | MSI -H and

M5l SDN-H. 30 Generally, SGSN-V 601 first establishes a

PDP context wth SG 108, which then applies DNS

resol ution on HPWN APN 22 WD 2007/ 089755

PCT/ US2007/ 002493 depending on the profile selection
Howeviemd tihe awyr eGpPRAdI egr@@ﬁl& H t6Q5s 'Rhﬂt}eafHEMN a1102 for

step,608, GGSN-H . ckn s t he nmessage to
SRR Cohor 2ar ol Ok v RME . SRy IR, CERpe s CEiber 106
caaCkﬁiBy\llPEEtmEBEMt dfg?ﬁlﬂﬂdh rﬁ%lls VWAL CBwad fd>nt6%{21|’ls AH?Mﬁyﬁroflle
supscri ber 1 andset, at ste t st
re YR R T Bop POG LoBR etk ppb B (52 ScERSy. HPMN 102
as@ansS(ﬁl\bﬁyeéiQilr gipgs Afe (Hife PEY o026 rkdh - aiOGSEeBandset
616. Fi nal at step 618, SG 108 relays the GIP P

1 HREES H BO59 1Rl THEN upame bEPNERA CAISsoWisE GHRS eun e
nam@rvice when his VPMW profile is activated. The call

flow for such a case would be simlar as expl ai ned

earlier in Figs. 6A and 6B, except for a change at

st ep1806. EAG%nJAGEn%J&%]@Qﬁ@S%mf & Maggsr%h)a%ar&o GFRS

for MO GPRS session fromthe subscrl usi
seapPNon n Beedr dihee vﬂkhsgnlbﬁbodmmmg oftltlﬁe HPMN APN, in

ach\f%'&tn'c@" wﬂh §Begn%g%1§‘§&s\7§%0§ﬁesgﬂ@%r%gﬁ%c%%t Srder to

PDP cont ext™ r equest usi ng
implemenVs] QPR SeEhERe s, ascetteipareimeeer srelevant network

elgﬁgﬁ-{%%“ﬂe %tlsant e%b%l?‘#%eeg?gﬁ'ﬁ ?1/% %@ ' es 2 P?@g 104. VPMN

resoluti on on dress of
10and1nsiLJbslequeEGBy, Vsefd3d aandead@NPDP @0d ex:to t @upPort GRPS

re%aged se leé/g%ﬁgl g&%&i'&%&iyﬁema%ﬁgt Eg%}&s etssgrelggti?&SN—H 605
toaqbdroesedé osuBEthitV )3, GPRAM rallsegliesd tyicekay At hetep 602,
su rS%%‘l 18%ntgé1t'1dtso§rclasactlvate PDP context request to
SGSN-V 601, using the HPMN APN with IMSI-V and MSISDN-V as
the parameters. Since the HPMN APN is a special APN, the SG
108 stores the mapping of HPMN and VPMN APN. Thereafter, at
step - 604, SGSN-V 601 applies DNS resolution on this
APN (network name associated with this APN 1is the VPMN),
which points the GGSN address as an address of SG 108.
Thereafter, SGSN-V 601 sends a create PDP context request
to SG 108 as it acts as the GGSN-V. Since the HPMN profile
is activated for GPRS, at step 606, SG 108 applies DNS on
the APN to get address of GGSN-H 605, and subsequently
relays the create PDP context message to GGSN-H 605, by

replacing with HPMN IMSI-H and MSISDN-H.

Generally, SGSN-V 601 first establishes a PDP context
with SG 108, which then applies DNS resolution on HPMN APN
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25 603, with VPMN APN and I MSI -V and MSI SDN-V as the

paraneters. Generally, SG 108 establishes PDP cont ext
WOWam/08d7Me1 - V when GGSN-V i s sel ected, and w tPCT/NBI00#002493

when GGSN-H is selected. The IMSl is also

correspondi ngly changed in exchange of GIP PDU.

Furthernore, the acknow edgnent from 30 GGSN-V 603 is

rel ayed through SG 108 and SGSN-V 601, to finally

reach subscriber 106's handset, in steps 708, 710 and

d&déndenpect iovel y.thkher gsfd£11e GTPsBPUCRQOR tha o - 23e M the
2007/ 089755 PCI/US2007/002493 subscriber is al so -
CREFayRAPEAPGUgR SR \P B0l ARETSEIESE t 02tf iFiegPy 608, GGSN-H

608aabkGCENMMSEE tile SEREadddto/ M PHE. 73Berearter, at step
| n anot her enbodi nent of the invention,

S tively.
Gﬁr pg&m&mewi thigc gcknewmdgment tae SESMNVON®L, which

ifiesRlMES Q1% /ESMY 693 Ak diense, dogss Mot 4
the use to SG108. Similarly, for HPW ot ster

OFAs PdsoPtitPorfresopvkbscribesc 108, seinds cal IGTH oRDU back to
sGELyyar, . explsgi_Redgi junction wth Flgs, 6A,an

6B, exc6eo|?ciiitS _tﬁgtswtﬁ): Spgf iﬁ(‘egl %Jsgstﬁlrtrlt%s %%/Nﬂégﬁstgofsé q08’ at
SERRhOABN. Hinaklexpledi neterabllBer ,SG MBI lme Ikeysti hakedTP PDU
td MigspMp @hs call on MSISDN-V, is treated as a |ocal

SM5 and call in VPWN 104, respectively. FIG 8

represents a flow diagramof M call at MSlI SDN-H of

t he sal . . accordance wit an_enbodi nent qf,
e FACZSOHaEIs )0 e dagse ! ikl A E7bRd TRl s vy
PIxOBl e efier radt tvated. B'Dhe whalhaslswbstorbedidiora thee would

[ ctiber A calls subsgriber_ 106 at his
o TN REP6oRe A YSTER a0, S 10T ThqRase |96 FaR OB, except
fd\tSIESDNhH)'Jgreeamt:nestas/S@Ofﬂ.lleftnGﬂ Shepn?04iB rEsébt a flow
20 _1ssues_a uting .,information query such as '
SEHT SR M CBREL LIRS e e AHAAREIbeS using VEMN
Am$sothabicadfdynseibetrhbemn dfodsmahs0 ACtENE, iAlvention. At

Ststep7§96, HLR-H 112 issues a provide roam ng nunber
CﬁPery, suEHRREC ﬂvgppq)s’ iy agtiygte PDP context request

to SGSN-V 601, using VPMN APN with IMSI-V and MSISDN-V as
the parameters. Thereafter, at step 704, SGSN-V 601 applies
DNS resolution on the APN to get the address of SG 108, and
subsequently, sends a create PDP context to SG 108. Since
VPMN profile is activated for subscriber 106, at step 706,
SG applies DNS on the APN to get address for GGSN-V 603,
and subsequently relays the create PDP context to GGSN-V
603, with VPMN APN and IMSI-V and MSISDN-V as the
parameters. Generally, SG 108 establishes PDP context with
IMSI-V when GGSN-V is selected, and with IMSI-H when GGSN-H
is selected. The IMSI is also correspondingly changed in
exchange of GTP PDU. Furthermore, the acknowledgment from
GGSN-V 603 is relayed through SG 108 and SGSN-V 601, to
finally reach subscriber 106’s handset, in steps 708, 710
and 712 respectively. Thereafter, GTP PDU from the
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Thereafter, at step 808, SG 108 returns a speci al

routing 25 nunber, such as R#, inits PRN ACK to HLR-H
wai®r/089159ne enbodi nent of the invention, thiBCEpPEDAN2493

routi ng nunber R# can include a special prefix and

subscri ber 106's active VPW nunber i.e., NMSISDN V.

I n anot her enbodi nent of the invention, the special

routi ng nunmber R# can be a special 30 nunber in a

particul ar range in HPMN 102. SG 108 also records the
sabscghbent icf dbweo R#emayledl\/ﬁmlalug\ﬁ %SMZ@EIE{?%QFE@ 108 to

PCTL 82007/0 T at st -

ELRRUM Ve PRECPRNCASR N { (FURs (5 GISSRE 1114 el baf teand 718,
raspstepvelys,. @:ﬁc-dﬂo]ﬂk{br cefibbade®nthecgaldhdOn ihetHbn, for

to a special switch. In various

a’gflr‘log‘g}\]n@%%é: oS t%%cf‘ﬁveﬁt VEMN (1 5 GhacVEMNs iNS heesmlves to

GOeNGYBGd3 1addi sl de OHoR VAU &L PhALLARE ‘EH&' W to sG 108.
special routing configuration for R#. The V

Sbﬂ“éﬂ-ﬁéiﬁh’l sE@BupPMy t 1}llPl\/I*ZIh??OZ‘."PmﬁerDéﬁt«*é@scnllnui;lon resolves
t&pesizal 16@“t0Q1EE°C?%§§§et ?ﬁ# 19 fadyce 596 fQ%ialned in

destination nunber owi hg two way
C@Mgﬂpymphéﬂﬂstpfécﬁ‘alg%o i BOR rdwvescepd ptleaﬁtxtlma profile

I special swtch passes
afgﬁgm%g Ft cont ro for c¥ 108. Furt her nore, at
step 814, SG 108 requests GIVBC—H 114 (i.e. the

special ISDN-V Si
TAVCRE SR pE e B, okt S M Rt e iy sws or
cghde otb MaﬁSDeT—CVne 0§, ﬁnﬁaﬁmy aet e ldagdal edMBo aﬂ\éBUBall in
I.NAP no tandard I N,
vkAEPEARk: oLl NORR AR N A, VB e o
MDpeddalat FMSAIIDN-# sfepghe8loubsbeithbC- Hlldceo®Sice with

the al GWBC-V 124 at NMSISDN-V. 20 FIGS, 9A and
el’"% fiéﬂs t O%I o' dJrERGO at & cHEPSCFOPRAr dikg calls a

s%swlbéiﬂ sod HRMNMESDALORst has/gubsehbbBEs iIshibscribed for
tﬁﬁgor%ﬁnﬁiégfgéansﬁﬂ%%%ﬁ@?? iﬁcggislgﬁﬁgéég£e¥%§%6 at his
HPMN MSISDN. At step 802, a call request 1like IAM (A,
MSISDN-H) reaches GMSC-H 114. At step 804, GMSC~H 114
iseues a call routing information query such as SRI(MSISDN-
H)} to HLR—H 112. Since the VPMN association for subscriber
106 is also active, at step 806, HLR-H 112 issues a provide
roaming number gquery, such as PRN(IMSI-H), to SG 108.
Thereafter, at step 808, SG 108 returns a special routing
number, such as R#, in its PRN ACK to HLR-H 112. In one
embodiment of the invention, this special routing number R#
can include a special prefix and subscriber 106’s active
VPMN number i.e., MSISDN-V. In another embodiment of the
invention, the special routing number R# can be a special
number in a particular range in HPMN 102. SG 108 also
records the assignment of the R# with MSISDN-V.
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subscri ber associates the VPVN MSI SDN wi t h HPMWN

MBI SDN, 25 during the location update with HLR-H 112,
wEB01o®7eHt ai ns  call forwardi ng i nformation fRPET/US2007/002493

subscri ber 106. However, if the subscriber sets Cal

Forwarding (CFU) on MSISDN-H, then SG 108 is not

i nvol ved, - as early call forwardi ng happens. The

call flowfor late call forwarding in this enmbodi nent

30 is simlar to the call flow of MI calls at

I\/SI mz\eameh ateys&a@DZBJICD, OHBGRbEI hd2i derttuoad tbe PRN ACK

wi I sp;i, tlvel At ste 916,81C3\/’BCGMSC_H 114
e cal+ / 0B9755°P

col?ﬁ'ﬁ/rhl%)Oﬂ@OééQE o@VS(Er:L\é]R#ﬂ ablel IBN-(M, IH#catd a special

f.or war di such.as, but no ted_to,
suimeir  PnaP S Eaatis, B dinetlr | *PSr wit nginvpatign,  the
spalciM3l SENi VecBndagalde | gMaasyenad i Nt &MY 304,a SEoib8platform
does not intercept the call control. However, at ste
haQTQWJSaGNEE?Vlié4 FerbiBgs ?%%f%QPFaB§PHg FSBP’?%te VoIP

p Lt rf €l gasescguse 1 CGMpemH 184. %héﬁ@&f@é@, Xnd0&pecial

intercepts the rel ease cause to sel'ect the

swddGhes pardiarsesal Ehef oRbar &P nglatiigrer thFE? n&iinglat deségnation
nufitrer SGnl08 HeSS¥es 18wicR) | 5t URaFI\]/%M (A3 QLNRMEI SN Hspecial

forwardi ng nunber), based 10 on the rel ease cause
SWHGWEY eFemeyes hshe preafol ¥ ok agetnYSTHer  anfiepesendly, the

spedd 4€l ayscihe ﬂ%%’ QEEH@SéQQE RS Vek24re to sc 108.

Furthernore, if rel ease cause I n 1SUP REL nessage
Furdherwowe, 86 Hi®nded bt ni 86s D& areahestar @GMECMUnbad (i.e.

as ; C 0 c t t .
cHISEdeRto, SO AT QLTS DU ReSRLy, using
IAYEIR, oDeN=M8IgaN-bUS m@amﬁ@ms Tife t heghalengi dm this case

t t Iocal ro |Ie | | ned_f. L ch n
Qﬁg of N% %%# %? gr“ﬁ%fEMAsé' f%eseEPﬂ§P€Ck’ N
(ﬂNHH)hawenQQtandaeapdmml@ﬁﬂplwmnaahdfmﬂmucmng insertion of
one odi rent of the inventi
oI TN oo |, SRR Foaef i Ayt iERa Y wFenally at step
sifeyr warnied aald-1 ontany rMASON HHS! JAN L) . to GMSC-V 124 at

|rrespect|ve of the subscriber's current
MSISDN-

FIGS. 9A and 9B represent a flow diagram of late call
forwarding of MT calls at HPMN MSISDN of the subscriber, in
accordance with an embodiment of the invention. When the
subscriber associates the VPMN MSISDN with HPMN MSISDN,
during the location update with HLR-H 112, SG 108 obtains
call forwarding information for subscriber 106. However, if
the subscriber sets Call Forwarding (CFU) on MSISDN-H, then
SG 108 is not involved, 'as early call forwarding happens.
The call flow for late call forwarding in this embodiment
is similar to the call flow of MT calls at MSISDN-V, with
steps 902 to 916 being identical to steps 802 to 816,
respectively. At étep 916, GMSC-H 114 routes the call to
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| ocation (MSI SDN-V), are forwarded to HPWMN Voi cenai | .

25 MSI SDN-1 may correspond to a new VPWMN-1 ot her than
WO/RMIR0898%. Hence, the called MSI SDN-1 and t hePCT/US2007/002493

currently registered network VPWN 104 are not

corresponding to the same VPMN. For exanple, if the

subscriber is registered at VPM\N-1, and he is not

answering a call on his MSISDN-H, the 30 call is

routed through the SGto the HPWN voi cemail. As
GMafRotvher2 £ xarpM8 L SPN-Vhe ISlibsxck1 bforwarddgigsteredd as, but not

13RI o AT E S O AT L L0 SR Lot AP Z s,

isi sea:gaatn M$JII$DH~Vhandgh:aUhe S6 ansvbecHPVN WaiMenBd4, SG 108

oBST bl aklEgR oA 08T, SOt & gl 2l VPN 20, o,

GMBhevcall24 i s:e:lI@@@@@l Euét heallit usdld bEs@PpParentake with
art, that if _the subscriber

erson sk|II [
ro e85 IS e FHSFEHn I Gndbior PRSP ARRN I S TH% EPRRECepts
thbdBl SN esben thauseal kol s dor88tdedtHd hicorRM¥onding call
voi cermai | . However, in case only VPWMN provides a

foyypeet®d PBWR&FdlnEln?ﬁéﬁ'I%ﬁea%ﬁﬁﬂ Farrwafli Nt ®n issues a
cathe &AM MBh&EDN goescliambh &N e, Cef@fdlarahﬁgl%ﬁﬁeéri S based
dr opped only when the subscriber is regi stered at
ONVPNE 1 Fed®d foeSAHEE - arfdoweVerie ddl | tBRTRGI SENnp forwarding
nuﬁee&esmngdqd&’%ia A gl 1§N§CR§:9%@§89 “@o GMSC—V
to the subscriber's ocation, notifies whenév
12€®|@@ﬁﬁhe¢@9¥%ftlfoﬁhﬂu#e%ab§§HQ§NseIhnaﬁ&WﬁNREL message
isl DShRAGEn, L NBGVOL 66 b Lo i hg  3UPSELLPCESIRY B8ng number
left at a network that Is erent ron1 TS curtent
bapedi ster @d topitigvratlion vgptenau |swmoli fasat bott may not be

11&%@ éwﬁgb t he ne‘ggg a%ﬁeﬁ% Fﬁ%eggagﬂfffstpfoﬁfg

voi cemai | system it is, then the SG precedes the
voi |f|cat|on with an S Its O
|nf§§2§ﬁ%%@9£ deritber 2FEPUSE ng™RR ﬁE?RtF %¥35ﬁ5% fﬂgentlon

thaextlacate prdfibet ifs caldiomained for each network IMSI,
i.e. IMSI-H or IMSI-V, or 1likewise, these IMSIs also have
corresponding voicemail forwarding number. In one
embodiment of the invention, if only HPMN provides
voicemail forwarding, then late forwarded calls on any
MSISDN (MSISDN-1l), irrespective of the subscriber’s current
location (MSISDN-V), are forwarded to HPMN Voicemail.
MSISDN-1 may correspond to a new VPMN-1 other than VPMN
104. Hence, the called MSISDN-1 and the currently
registered network VPMN 104 are not corresponding to the
same VPMN. For example, if the subscriber is registered at
VPMN-1, and he is not answering a call on his MSISDN-H, the
call is routed through the SG to the HPMN voicemail. As
another example, if the subscriber is registered at VPMN 1,

and he is not answering a call to his VPMN 2 MSISDN, the
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conmes. Hence, the subscriber is able choose the
correct 25 IMSI and profile to check his voi cemail
w0 pooasEgrdpodi ment of the invention, the subscrP@EDS2007/002493
dials in to the voicemail systemto check his
voicemail. In the case of nultiple VPW SI M
approach, since the 30 voicemail nunber is stored in
the SIM the subscriber can press "1" on the keypad
to check the voicemail. In case of nultiple IMSI in
caggngllse aszM.a poodet, tinrohghcate G nudt the2 HRMN voicemail.
07/ 0897 CT/ US20074 002493 | M| TK—
HORBRFGaHL L 1 FESSTROSHYT LESF: o CEROLTaE: A e 1 and ne
lsfgﬁﬁgfﬁfgdeggnﬁonﬁegaibﬂﬁyﬂﬁﬁ nmsa\&ﬂneclewaﬂﬂﬂNﬂnthe call
e and t he subscrj ber n still press "1" t he
lske?ﬁ&&ﬂﬁ?1ﬂu§ﬂ?§hﬁ?cor+%sdﬁhﬁ}ngb?0|%ﬁpﬁﬁFPt tﬁIGF person

skiQ1RPrasenhe aft oW dbagriam ghe Mbub¥e aitbdiPMNs MY SDBMN and
-of the subscriber, in accordance with an enbodi nent

heofig h@dtnveREFEX1Mhed SHBLLs PRedbht HEMh %FFSPHau‘H@en the

ca?¥BG 5 19g1rwa&tdeﬁ epolepls M LDk dSSUES Ak@Hdr)d in case
query for SM5 |like SRI-SM MSISDN-H) to HLR-H 112,

ODSNnc‘éPl‘éI&bmqu‘léieS 166 tkceudskr ifsedasime Mthpn  late call

r a I etywee I
R B PRl SRl et SR one

cadddriss dsPPE@A08niy IRerBMhACKUbRRI e elS aregigpered at
vpb@?ng?ngdnatagggs Qﬂ}oo%n%%é&orwﬁhgs the) $VB 90 MsTsDN-1

0 SG ereafter, at step 1008, SG 108
comeqs sgeesd By SDN- WPMNt-R .MSI SDN-V in SRI - SM nessage and
sends it to HLR-V 126. |In another enbodi ment of the
i nvention, SG 108 sends the SMS over IP to a SMS
i nt @y - hockilng 3M3WV) ce coroeisgemdisugh &9 Mibi¢ e 36bscriber’s
which 20 delivers the SN to its destlnatlon
Lofzd ik efOF, dtfejsetse WhERRY S & V136 st n&Bantett for the

sx%%ﬂ%ﬁﬂ@ﬁf \/I\fBC-éhdLEBeﬁS iﬁstaﬁebnothh@bgnﬁmtldamall for the
- t step 1012, SG 108 forwar
SRS E AP TBTS TP Kbl BligmdtTe Vo RE T Gy o rgrrerent from

his current registered location. The voicemail notification
(MT-SMS) message goes through the SG where the SG checks
the message whether the sender is from a voicemail system.
If it is, then the SG precedes the voicemail notification
with an SMS of its own, which informs the subscriber for
the network from which the next voice mail notification
comes. Hence, the subscriber is able choose the correct

IMSI and profile to check his voicemail.

In an embodiment of the invention, the subscriber
dials in to the voicemail system to check his voicemail. In
the case of multiple VPMN SIMs approach, since the
voicemail number is stored in the SIM, the subscriber can
press “1” on the keypad to check the voicemail. In case of

multiple IMSI in single SIM approach, in the case of multi-
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is returned to SG 108 at step 1014. Finally, at step

1016, 25 SG 108 rel ays the acknow edgnent back to
w@eoogiosersi ng SMSC  1001. In an enbodi ment of tPET/US2007/002493

i nvention, the MI-SMS nay not be delivered to

subscri ber 106's handset because the 30 handset may

be switched off, or could be out of coverage area, or

t he i nbox of the handset could be full. FIG 11

represents a flow diagramfor re-delivery of MI SMS at

TMEPMS TR 8p X2 0B AM 888 2oREN/, US200 760024850 1 Moh EBInOfcan swap
t he subscriber, in accqrdance with an enbodi nent of

ing k@9 RRMFIONEINGuIRISTRSE, RHBOSE| §Pnat iRyt Skee IMST in

th&00d 1S englsq a tRPOBhiaM did VEREnSTAEWD1Mes 8888 t91” on the
HLR-H 112, to set the I\/bssa%e Waiting Data flag into

KeyRacHIR Ihegk R SOELBSEPR épgm@l%ﬁtlﬁlm FSM ACK.
Si nce REPORT SM DELI VERY STATUS nessage is |ike SRI
and SRI-SM nessage and is based on MSISDN, this
mes$iGe i 30ngrenrRIeREPt &d HYOBGAGEITaR ned M Y at HPMN

I e wa t t | - ime
Msééb}]oségl che Ssdfind T&%MJD%L%%%\}(@%T%%% %gl-sggg(jd nt

oft ¢hk) HiReNVE1086.- thHBIS:‘BlﬁN-i)S poesentt la¢ ms@@eglnatlng SMSC
iti ta f uhsc
terﬂgecl:%& haﬁ/ﬁ‘ F%MC%O%% rm%tg{éﬁéoﬁl %beglﬁrﬂl uery for
SMBNS&MelZﬁRIsSMMB@SDN&H )t heoMELESMS |1sl ot Sd@iqa/esg@scrlber
ubscri 106 sets.the i ng .
10} HAE CHESSRARDSER EPco EREL UM v Pisy S8R is an
asrsaadjlcatcmﬁ abk twiclkth sMBEsDNbEr ardd6Ms Isandsat Waanet,heat step
ndset is s che or , cone cov a,
10_@%50??%?‘ %%5 Ué:sn%néh&r ﬁ%??sﬁes% gg%ef ?g% hallsé SR1-5M
ACKNDOXrhé Aea MVBE; V 128, adest epomxoz o&ﬁ_@am&m@e SMSC 1001
READY FOR SM nessage to HLR-V 12
SE ed ?af%er, at step

fogigF I ohe HEMS vOR2 #1SHUS R hECa

10945C- ¥ 1288 SiBpe a86s108siTSDNedi swared MIISDN-V in  SRI-SM
notification on MSI SDN- V. at step 1106, HLR-V 126
neSEHRES ARt Senfg 46 f@B‘HiR 126. In another embodiment of

the invention, SG 108 sends the SMS over IP to a SMS inter-
working service provider, such as Mobile 365, which
delivers the SMS to its destination. Thereafter, at step
1010, HLR-V 126 returns an address of VMSC-V 128 as its
acknowledgment to SRI-SM. At step 1012, SG 108 forwards the
SMS to VMSC-V 128. The acknowledgement, including errors,
is returned to SG 108 at step 1014. Finally, at step 1016,
SG 108 relays the acknowledgment back to originating SMSC
1001.

In an embodiment of the invention, the MT-SMS may not
be delivered to subscriber 106’s handset because the
handset may be switched off, or could be out of coverage
area, or the inbox of the handset could be full. FIG. 11
represents a flow diagram for re-delivery of MT SMS at HPMN
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Thereafter, at step 1108, SG 108 sends an Al ert SC ACK

to 25 HLR- VvV 128 of MSI SDN-V. Thereafter, at step 1110,
WE010®755 ssues a ReadyForSMto HLR-H 112 for Ppa&BUS1407/002493

Thereafter, at step 1112, SG 108 receives an

acknow edgnent for the ReadyFor SM5 nessage from HLR-H

112. Hence, at step 1114, HLRH 112 sends AlertSC to

originating SM5C 1001. Finally, 30 at step 1116,

originating SM5C 1001 sends back the acknow edgnent

Mstr@ DN et SEnk0 silddriber priigi nadcSMtanee @dﬂnmmy ef®odiment
WO 2007/ 089755 PCT/ US20Q7/ 002493 It wll appar enl;s
oft ghe perEBRLIRNK| 8 ISP The? aPR5Ct hitCa %ﬂﬁlﬁg MSC 1001

seSidl | ar rieot SIWB ST, apRRiy C Al UPmdlsaySSROrHORPRr 112, to
suppl enentary services. FIG 12 represents a 5 flow
sedi dgrantien SMPUISDL R nEPIR VB SEROoINYR EBBsdildf 112, for

ubgé%& G dangg Wi an gibedymelik of stheel RSB RPNSMA DELTVERY
appl i cafi on 1201, such as GSM SCF, sends a USSD

sTedllfeshes s wSSD iReq)ilm BREI amd SRLFEW Tessage spep is based

or M of) - ¢ 5REs TE3tadt i TP TRERE My 98 108. since
Scdgmﬂ eesctalotéec’ate?art VBNSC LR foTHerdaftthey MBt S¥Befo MSISDN-V,
r I

Sqlsgﬁﬁn CIST@ §|9(|%onI ﬁ%ﬁ%&g@'r A?Ifd;tcﬁeal’%y é%%T\!#yﬁ%ssage o
Hﬂﬁﬁ{e\?r?%m M\‘ﬂISé?rN—tme mkae?dogagné%ﬁsaagSG\?a@Blng Data flag
i oTLEM HRBr E R FERBF RIS, ot D81 of o, TR Hish MT FSH
A%gﬁilm?gtg:ﬁs?fs@@q(Lsgitslic;il)\lmscvwss@s \Jjaisaéwmra CHiBA the MT-
SMfh ek 2 aPPEr 4 5%‘@91%4 ﬁ/%%l%S ég’ rcotipl 8GR fhe Message
Wa\'iLﬁﬂ/g]-ﬁQtaS@m@@ tihe taek neMedgrenilso. HLR-V 126. The

acknow edgment is relayed through SG 108, 20 HLR-H 112
and finally to USSD application 1201, in steps 1216,

1218y 8Rd 3O v I asechbk@lsy . rSHibl adohab Galts atbscriber
SMS, subscriber is also able to receive GPRS services
1Qﬁ{ﬁ|baﬂﬁﬁﬁquQ§»dth? handsgt is switched on, or comes in

coverage area, or subscriber 106 deletes one or more
messages from his inbox, the VMSC-V 128, at step 1102,
sends the READY FOR SM message to HLR-V 126 of VPMN 104. At
step 1104, HLR-V 128 sends the acknowledgement to VMSC-V
128. Since SG 108 is registered for notification on MSISDN-
Vv, at step 1106, HLR-V 126 sends AlertSC to SG 108.
Thereafter, at step 1108, SG 108 sends an AlertSC ACK to
HLR-V 128 of MSISDN-V. Thereafter, at step 1110, SG 108
issues a ReadyForSM to HLR-H 112 for IMSI-H. Thereafter, at
step 1112, SG 108 receives an acknowledgment for the
ReadyForSMS message from HLR-H 112. Hence, at step 1114,
HLR-H 112 sends AlertSC to originatihg SMSC 1001. Finally,
at step 1116, originating SMSC 1001 sends back the
acknowledgment to AlertSC to start the original SMS re-

delivery.
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25 apparent to a person skilled in the art that M
GPRS services on VPWN MsI SDN does not involve SG 108.
WQ@A200703958R1I ned earlier in conjunction wth Fi geCT/6%20amah2493
6B for MO GPRS on HPMN APN, the call flow for MI GPRS
on HPW MSISDN is simlar until SG 108 identifies the
HPMN APN. 30 FIG 13 represents a flow di agram MI' GPRS
session at HPMN ©MSI SDN of the subscriber, in
accordance with an enbodi nent of the invention. In
thi s enbodi nent, the subscriber, using 30 V\DOI
2007/ 0897, PCT/ US2007/ 002493 a VPWN SIM sends an SMS
to I%ﬁg wﬂgﬁbepean@%ﬁrgﬂ/ﬁ t® PndrerterMekPRederisl cghe art

tHeguastcatl HEWW102i mbeaee + AlmrSkep 1802, rg%ﬁ'\'s%fé’is for MT-
sends a routing query for GPRS, such as SRI-GPRS in
U3HBI o ©oFhamR fhprpRemppRary? serdkcepe §I4ddreds reprséSents a

£I108 atagham 1P3P4mrAlysd®P,43 0%, ¢ sepds :
oD R T SR aAPNQ%#é\%-EIDHQt o segﬁgs.&bscmber'

imrhapegrdenceatwitlep amosnbebinestsarfist SRl -iGRRS1oion. A USSD
=M LV 1 oLr.e di to_t ecgei

R e, Y e RSO R O PECPEER request

(33 Rir Re A heor1 0 I¥@drdbstof HEBSM- VLED) iat theep 1202. At step
no d a r, tep G 108 ,

12?2 ’ay%i'tﬁhgmég? I\%%l?élscg"h%or?%? Aéﬁ%%w h YRePeyl08 with

CARA SGSBNY¥7601.TIRGSNSYNEJ1 skEmdstddhe catkea gslgent is  VLR.

G _at ste . relays the

At oot all et of8 B WRPES mipTav.drem HLR-

V PDP6 15 byont extiing SRIHBM sded MIT IHRMY APAEass @xpl a'g::)ied HLR-V
rlier in_ caqpjunction with FIGs. 6A.and 6B. It w

13% Soparene tng?liﬁg}r soJrPskFF?edaﬁ]fWel e to SG - 108.

Thedrad firet oahl GRS Senw,cesct hessubsedsbersgs REGOIMBO-V) to

I [ Ml MV hi s associ at ed MSI SDNs.
ik BORnE FarREETOE ¢ e SuBseR | BeM s NEFBINL V26 f sends the

UseD IRégaTMsthe) subspsder’ s28PMIi MMBGaPIesealher to signify
the, VPNN MMC wi Il send out a MMS alert to the
S ISHENPT TRE MR TG &38enTihanspftri vaked taP ah28ks VMSC-V

12601 ¥HBphush wyen Shrbeanep,chgbBfal) the acknowledgment to
HLR-V 126. The acknowledgment is relayed through SG 108,
HLR-H 112 and finally to USSD application 1201, in steps
1216, 1218, and 1220, respectively. ‘

Similar to MT calls and SMS, subscriber is also able
to receive GPRS services on his HPMN MSISDN. It will be
apparent to a person skilled in the art that MT GPRS
services on VPMN MSISDN does not involve SG 108. As
explained earlier in conjunction with Figs. 6A and 6B for
MO~GPRS on HPMN APN, the call flow for MT GPRS on HPMN
MSISDN is similar until SG 108 identifies the HPMN APN.
FIG. 13 represents a flow diagram MT GPRS session at HPMN
MSISDN of the subscriber, in accordance with an embodiment

of the invention. In this embodiment, the subscriber, using
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25 to the subscriber's handset registered with VPW

104 with a VPMN SIM However, if the subscriber's
whamwdegt7si s configured to have the VPVMN- APN, RO3TS2007/002493

address and WAP CGateway, he is able to use GPRS

network of VPMN 104 and VPWN WAP Gateway to pull the

MVB nessage fromthe VPWN 30 MVBC. Furthernore, the

subscri ber can benefit fromthe |ocal rates of VPW.

However, if the subscriber's handset 1is configured to
a HeRMNt FELMHPME ey, KhECSHEdress langy WABmbe@r Wond an SME  to
C Q89,425 U82007/002493 te n
lnaggrgt %acgggoﬁ%—éné”n RS s eqé’l?k?seqﬁ nt‘?‘é‘qﬁ h];(g]f Rnce, at
stspb@@ﬁZxﬂGGSNpHomm&xbémusehembdﬁmhgﬁmhbry for GPRS, such

as g PRy 2ERS, tn oS T Be' CBRMYE, TR kLB 1gg - gends the
adMBbSBN]:d!f ske MG ﬁltSS@lgﬁ%;Qgﬁ)HQS Abeéﬂ%gﬂr\l WS@ GGSN H 605
SeRRF SO PP FRE LRHESIL el ¢ o BUNAAEeh Sh (YP TP fRushC 108

Theyeh roMy, b@tar etephan®es) s thessuke&ld PERTSGPRBASS - TMST-V
Fbmever %P t he subscriber's handset is configured

°t o RhfaV: the BN AENT OISO HRE esstand ¥iap careggyved  PDP

Notlnemctal&q&ubﬁcrnb@t 8. la.%ndss;% W 31openalle B diSPethtns the
PMN GPRS Roam ng _and m&ﬁ Gatemay to pull the
SteSdagte$¥ o PHE Hrﬂwf}\wse;ckn%%dememtf t{Heereafter, at

stépbqqlzbers@ h@@jsﬁélé% Hd gﬂbﬁdmm\/&éﬁoﬁh% VM APN
APN, MVBC address and P Gateway, then the MM5 alert

WlEEkndﬁW%Hgﬁenﬂ“?aH%ﬁSEﬁ%sedﬁﬁntIySQﬂNf%ub§Eﬂ4beﬁenﬁs the
ac]t?{l]gﬂﬁl’t\aﬂ\gn{e‘?]tg%%ﬁ Lhe &M\ copfguradi pn £8 Hely S\%(leays the

message. 20 In an al ternaté enbodi ment,
ackpewlgdgmemE oFC MESN-Ht 93 ceato ste MVBLFor Wartieguent PDP

coxfl{:Qm:NEIss%%ﬁflg@EgD% anﬁ%l\] M5 éﬁgiaﬁgota{‘ earlier in

C correspondi ng t for
COW@@Q%ME@&O 5| BDI- ¥Bvia MM interface,
i ke MVS inter-working. However, there may be an 25
i nstance when an MV5 is sent to a non-registered
It will be apparent to a person skilled in the art

that similar to MT GPRS service, the subscriber is also
able to receive a MT MMS as his associated MSISDNs. When a
MMS is sent to the subscriber’s MSISDN-V, it will reach the
subscriber’s VPMN MMSC. Thereafter, the VPMN MMSC will send
out a MMS alert to the MSISDN-V. The MMS is essentially
delivered as an SMS (or WAP push over SMS bearer channel)
to the subscriber’s handset registered with VPMN 104 with a
VPMN SIM. However, if the subscriber’s handset is
configured to have the VPMN-APN, MMSC address and WAP
Gateway, he 1is able to use GPRS network of VPMN 104 and
VPMN WAP Gateway to pull the MMS message from the VPMN
MMSC. Furthermore, the subscriber can benefit from the
local rates of VPMN. However, if the subscriber’s handset

is configured to have the HPMN APN, MMSC address and WAP
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(associ ated) MsI SDN of the -subscriber. FIGS. 14A and
14B represent a flow diagramfor setting MVB
WO o00r@sdshg to a non-regi stered MSISDN, to foP@EDS200TEN2493
MVMS to a registered MSISDN of the subscriber, in
accordance with an enbodi nent 30 of the invention.
Since an MV5 is handled by an MVSC in the network,
t hi s enbodi nent includes an MMSC 1401, which
possesses the MM5, and is present in the
Gatiefaregi Stedreed 3Iha\D 20V / 08X E5 PCHIIG200Y£002483 fails.
etwork. At step 1402, subscr,iber 106, regi stered at :
SubBRRUCTSA Y s s BHOSREIPG TV, RETIRE S, U5y i 1ofdly, the VEMN
coM8Ngu¥ak2&n f1os weetlsiétie BNB MEISSMBGE=\Ag32 (Wi th
I MSI -V and MSI SDN-V), which is destined for SG 108 as
HPMN SME address. SMSC-V 5 132 returns an

ackpaweadenty f o wiMeC- ¥ M ak steRt14Q6. thdt shBBcriber’s
1408, VMSC-V 128 relays that acknow edgenent to

MSISB¥cH ber thes' s MBndsBESSHeEr eafff8CheR st&f 14HFMN  MMSC.

Tha¥BGrY e r 324 ERRISB SRl F gULT RO VST ¥160+SE ol O8ne SsTSDN-
108 returns an acknow edgnent to SMSC-V 132 with
H.adthes¥MF B dydivarad sseprni4HMS TheredfARrpugh over SMS

1 C V.1 or, . , ' I .
pedx®l - %é.ﬂnggﬂo © g%lést %&@J&%ﬂé‘fﬁﬁ S ‘%%eﬁvs HWeber, i
theor sebpondibeg’ackhendsednmens. doefeabred, Be kaep the HPMN

41 0 f r.dj 4 (0] : r
a2fiel SHEY, TR 150 Pt BB oGt G g, " lert (b Popbsoripers
hahdiBet bbiThebpr @kdss st epsel4l® ARMN 420RSr Rgapeay egnd HPMN

or_.each__associ at.,ed I set f.arwar di
WA%oﬁ% PRI ng° I\/ﬁug%l\l UYEI (%.?S 1§lﬁsasr?odl¥?5%rr%glp?£e§%ntH%MN MMSC.
Holve®w rdi apf amhef $ubvyer dbag’ sheaMdSatecks vedndtigumed to have

non-reqi st er ed [SDN.to 20 the i red IVSI of
thepe? S%’PI er?’lb{?ﬁ fc%%’f%%%c@r\ﬁi t‘&lﬁga?agr?o“bad\”nei?‘g& the MMS
althe idvendiDadghener derills) dehbyequehelMyS tHe shbscriber is
regi stered MSI SDN of the subscriber in VPMN 104, this
Prembi@ideht iSRiRfdesthR NMBH vCPBAL IUARHPT s Thr stnfieve the
MMisNnd doflfest ered network for subscriber 106. In an 25

enbodi nent of the invention, MVSC-V 1501 is present in
VPMWN

In an alternate embodiment, SG 108 uses MM3 or MMY
interface to set MMS forwarding from MSISDN-H to MSISDN-V.
Hence, MMS sent to the MMSC corresponding to MSISDN-H 1is
forwarded to the MMSC corresponding to MSISDN-V via MM4
interface, like MMS inter~-working. However, there may be an
instance when an MMS is sent to a non—-registered
(associated) MSISDN of the .subscriber. FIGS. 14A and 14B
represent a flow diagram for setting MMS forwarding to a
non-registered MSISDN, to forward the MMS to a registered
MSISDN of the subscriber, in accordance with an embodiment
of the invention. Since an MMS is handled by an MMSC in the
network, this embodiment includes an MMSC 1401, which

possesses the MMS, and is present in the non-registered
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104 where the subscriber is already registered with
MBI SDN- V. At step 1502, the unregi stered MVSC 1401
w@ewg/08a153VWE  from a subscri ber A, intended foPCT/US2007/002493
unregi stered MSI SDN-1 of subscriber 106 (i.e. B). At
step 1504, MVSC 1401 forwards 30 the MVS via MVB
inter-working to the registered MVMSC 1501. |In one
enbodi ment of the invention, MVBC 1401 uses MW
submt nmessage to forward the MMS to registered MVECV
ne 8o Y. 2007/ 688@55143(62/ US2BQ 5024931 0850redit sséepd at VPMN

NS e S T

fobWRsEEI lt@fe 166sf Ql‘o Mﬁ‘scﬂwl igeat(wanrclvi BM¥BPVpUSIY MSISDN-V),
hi s handset . Subsegg;ntﬁl%,%SGSI\l-V 601 est abl i shes a
t

whifl 5 SGPRSSPBPSton B2 RendBEYY aMist apOrsfE- SMSCV

13é\t x%tt%&nsl5§-1g a%l;&bx%wehﬁmér@@ sohapdeety sepgls MVB AQo 1406.
01. Thereafter, at step 1514, subscriber

Atl@ﬁt%@nds“%?getmw r dffesteLayRBER Yt 1502knerhgFpgment  to
sug%J §E’nggl5ﬂ@6 Mgn\ése]tsomﬂqgféé{ffért he,dWB-£8 1410, sMsc-v

SCri 106" handset. 10 Simlar to forwardi ng t t he
13@VBeadsarg uRRTe§Ms teredinPMiie MBl SON-SB 188a SG 108 returns

S I b
%%'k%togh%q%%@t\% Ngllfbscrsu\éb W §21 LS £6a0 #50s s %fFls(gsS 108, at

f orwar er's current |ocation
stéﬁA hi2 168 hearatent, a 8 oatdpagkbhd orSME‘cﬁWér didZg gprwards

s @il U M DAL BT 5 d 1?16%'\"\’ scMB PLes) ms“éﬂ%?“ 1416,

?he subscriber i's present 1n the regis
retnrnaccbhéancer\metdpcardmmo@qmuwlﬁdgment nvefheopafter, at

Si nc upre ered VP [ nvol ved,
STEB, rgégghdl %% %’e@%/vorsketsél wesﬁt SF%J' e Ad\%% it 1808 %nd 10t *e
MsHEBNVV . 1688sar €1 4Gkd agkriduls R ntde meamef,orat step 1420.
exenpl ar pur poses. step .16 GVBC-V1_ 160
Fec]g?98§ E\ IQfétlé %fj) 2%?00aﬁfcesefﬁs.ea £%t &g each
asé@@éat@&ﬁ@ﬂ@l ]iﬁﬁ)lséenﬂSrﬁal’:dhlhk;n@tl rRfoas e ed i@ r MSISDN .

SRI on the MSISDN-VI to HLR-V1 1603. Thereafter, at
step 1606, HLR-V1 1603 sends a roam ng nunber request

PRNpazs MSIt ¥4 and 15B represent a flow diagram of
forwarding the MMS received at the non-registered MSISDN to
the registered MSISDN of the subscriber, in accordance with
an embodiment of the invention. In order to deliver the MMS
to the registered MSISDN of the subscriber in VPMN 104,
this embodiment includes an MMSC-V 1501, which is present
in a registered network for subscriber 106. In an
embodiment of the invention, MMSC-V 1501 is present in VPMN
104 where the subscriber is already registered with MSISDN-
V. At step 1502, the unregistered MMSC 1401 gets an DMMS
from a subscriber A, intended for unregistered MSISDN-1 of
subscriber 106 (i.e. B). At step 1504, MMSC 1401 forwards
the MMS via MMS inter-working to the registered MMSC 1501.
In one embodiment of the invention, MMSC 1401 uses MM4
submit message to forward the MMS to registered MMSC-V
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25 and MSISDN-V1 to SG 108. At step 1608, SG 108
returns a special MSRN (R#) froma pool of nunbers to
wom@7Ng973603. The R# is selected froma pool PET/US2007/002493
nunbers that are allocated to SG 108 by HPMN 102.
Thereafter, in this instance, GWCH 114 is
configured to route (via ISUP or IN 30 trigger) the
call control corresponding to the special routing
nunber (R#). In one enbodi nent of the invention, SG
15008 st ores shepmappbog,of M#sghry MSLSDY- Vireshsses a an  MM4

Country 34 WO 2007/ 089755 PCT/ US2007/ 00 d
ackpeWIAIF x o hBFEF%§eﬁay EﬁlasigﬁPatéé%%ﬁi?ﬁisc v 1501

aldependings @Pibde QOWNtFyr ofiMEhedyir®igist 86:edvVBMUWAR hgush on
acknomﬂeg%Fnent of PRN query is relayed through HLR- V1

higy hepdesyr, SEPSEEyS af¢ST610. 9 lsufs §Res a MMS

cpRie ﬁv’chaéénE@x%/BltipNt%e | fablagall,y atoutedpovesithe at step
speci al MSRN R# and reaches GVEC- H 114, at ste

1538 an SHARICEATR - HO dye haRdattep SEOEE SV, ACK 156 MMSC-V

156%33%%@&@&& C%t ré)éelyswg@ @ﬁ@@&ﬁlé@ £h18% dUHds a get
not ted {o, (A "RY) . G 108 via | SUP

MMBSo opdraieks br thrMMN:rVu g@@rl Tﬁeneéﬂnfer atat ssegp hBl®, MMSC-V
gﬂggf a I es
15???;(%2131 er [%l'lg?/ %Mg y?f ?)?B%}ér‘%bte?cl i%v? aq?aSUPgl gopback

or I.N Connect such as CON(CC 1+A MBI SDN-V). In an

H[S.elrgr Ott.ot ESERQ@&H nchelletlgeaﬁl"f frf )hr?/rslf%%ﬁ%i\:éred VPMN

'|s e country cor respondi ng
MSdmnNﬁWkit@0mlﬁ&g1&#&n¢@ VEMNalMSL SN - %teMT elgls can also

et LGP SIS ELLP SR LB, rrce.

l1éRnveand i A8B mﬁpmﬁséﬁtoh;¥1@wldﬂagwnmhaﬁgeddeMandMng of MT
o2l ol 20 P3Pt ey OYigly Lo0TERBRA Uclhen  cne
suBReSagR Andi 4 nS{oﬁ@éenﬂESSﬁgl m@,e H&\m;afgtemdsuvmm 104, in
ac%%fr%rnc{]f:ngﬁ%bslggt %rrﬁ.?oq;g}r%%x ﬁggedir%ptterll ict)rq(? Since an
unregistered VPMN-1 is 1nvolved, corresponding network
elements like GMSC-V1l 1601 and HLR-V1 1603 are used in this
embodiment for exemplary purposes. At step 1602, GMSC-V1
1601 receives an IAM(A, MSISDN-V1) for call setup. At step
1604, GMSC-V1 1601 sends a routing information query SRI on
the MSISDN-V1 to HLR-V1 1603. Thereafter, at step 1606,
HLR-V1 1603 sends a roaming number request PRN on IMSI-V1
and MSISDN-V1 to SG 108. At step 1608, SG 108 returns a
special MSRN (R#) from a pool of numbers to HLR-V1 1603.
The R# is selected from a pool of numbers that are
allocated to SG 108 by HPMN 102. Thereafter, in this
instance, GMSC-H 114 is configured to route (via ISUP or IN
trigger) the call control corresponding to the special
routing number (R#). In one embodiment of the invention, SG

108 stores the mapping of R# and MSISDV-V1l. Also, a country
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out, or an error is received. 25 O her supplenentary

services like ODB and call barring are also managed,
whawedswss | ocal profiles. For exanple, the suPSDUSOT/002493

can define, via SS MM or custonmer care, to set call

barring, call forwarding, or any other SS. This is 30

done |ike a | ocal subscriber when the subscriber is

regi stered at the VPWN network with the VPWN | MSI, or

roaming with the VPMN I MSI/SIM at any ot her net wor k
coadgPM\ECSE1IND D71 0897550 PETL KISI0NT/ Be24@3socikiPhl) .with R#,

S val 0 f ente | VBI proflles are
de?%g'epergsen;ﬁao %gac%()thﬁrﬁf E&r Ié/)%arrp gregisygged VPMN.  The
acmw&actmnerstet ofi MR qoecal I:stan:kameai theodBMN HLR-V1 to

Ry e at .a vvith his VPMWN | MSI,
GM?ILW:e |ﬁcom nggecé%' {6 hagdvﬁ’éﬁ 5 MSI SDN may not be
barred. Simlar is the case for roaning services: As
ano r_exa t he bscr er, bars his _ incomn
o SNBSHERE Y s WHiT e Thart il ot nA EPRRNFIR, _ Linfinally
rouegdsteres ahet peadfMY VM$RNhR5# VN +&BEhSEMeMate-MOL14, at

Ils to his VPWN SDN not be barred. 10
St§Pnc]el\é[r]ti(a F%ceﬁo olfi‘g]?jat(é”r )ov’i“ﬁ?rﬁrg%{ehe Aer gtee deflhesGMSC-H

llwﬁaaséedsstMGEdc&DlafbdrNﬂoPr abihg al aal suéﬁd as, but
ndependent of the CDB situation of anot | MBI

noﬁr &f"ﬂlé:e'cﬂ tanofRBr (et Rk, TorSexafdl ¥1a rlsdﬁjelco@ﬁbaCk or

anbﬁﬂN aBrhGgeM.NOTHErEaktedt, antpakikpul pgq HEI %%N ﬂb'gmwaps in
when the subscriber is reglstere at an

th%t h“é?IM\%MBr kKWitkht BR¥ he armbwmlchsile%etl@mbmlb@r cddh by a

suﬂﬁﬁxtnﬁ:5§f@¥1 bay &1 RS 16PRNEEQgc%§|&MMégnLQSt such as
HPIWN | MBI istered at the a roane

COR( EJErﬂraﬁrveM ISPNeViubskr i bar @amo@emehe safre th@ whivention,
th@esb§ﬁﬁ%y5¥6%feﬁ9§ wgggﬁgtébﬁﬁ@ dEN@C kjéégfﬁgponding

he registers wt net Wor k. y change in
tOpMﬁIS@‘]s‘ﬂbsmtrmrmﬁoffrHﬁM\thbyndarﬁrﬁm@nt MRMMLly, at step

16f§t“@M%%—H 114 initiates the call setup u51ng IAM (CC-1+A,
MSISDN-V) to GMSC-V 124. In another embodiment of the
invention, caller ID of A is left unchanged, but the called
number is sent as out-of-band message such as, but may not
be limited to, an SMS, a GPRS push message and instant
messaging. However, in such a case, the call is temporarily
suspended until the out-of-band SMS is delivered, or timed

out, or an error i1is received.

Other supplementary services like ODB and call barring
are also managed, based on local profiles. For example, the
subscriber can define, via SS MMI or customer care, to set
call barring, call forwarding, or any other SS. This is
done like a local subscriber when the subscriber is
registered at the VPMN network with the VPMN IMSI, or
roaming with the VPMN IMSI/SIM at any other network {VPMN
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requires coordination between the HPMN and the other
networks. I n one enbodi nent of the invention, the SG
worenn7/a878ave OVAP i nterfaces with each VPMN neP@DUR2000002493

performthe coordination. As regards the billing for
the calls and other VAS of the subscriber, if the
HPMN SIMis used, normal roaming 30 billing process

applies. However, if a prepaid VPMN SIMis used, the

P or VRN | | sebbe,subscrishele vi dfi &S dRGanPr epaind profiles are

system The subscriber then pays for the prepaid SIM

ingepengiafs 26%7/%%@’758tb€?fu TFEEPRIT réEhdMfessvhecriber
seékedincdnirg Mal 1 HBHNIQElgV%\ﬂ\'-tﬁ@r 8OMAr HIIK, arhen rtegistered

postvpai d VPMN SIMis use the VPWN sends the bill

ati Re

BN boRr BE6r VEMRD ey bFhe sinRemdiigs Gabertoshis VEMN

5 wMshbDW lhapendpRPadEnbat@ecd.PeiSoM $KI hked nd EBGeATfsr roaming

that the MMM services can also be applied to

SCEMVELANS| 25 4 AROERRT ottemRkhnadfoghles sudtsasibent bars his

; : [Wee t | By W Fi i el n
inBBHine e biulgdatg t 0a1VR! RiniWd rg’g%né at gg% nI—%}PMN HLR,

i nter-standard roam ng. For exanpl r

wheppSEdisdrefedvaki gan YRS RN Fo CORPMNaA#Sd/SIM, the MO

RO g R T R T O

10 anot her exanple, is a GSM roam ng subscri ber traveling

Wi t Bin@e\/@ﬂ\é _C%a.IRUIoMe%%‘%l S%Dﬁggéetathésr%ezﬁpdfgét defines

these variations, the

ODRet wot k185 §ie@r tacearor™shondfigleo athe avPMEwerwpr kand is

in@8p¥Rkknds & S @Eg :’étq.ttm{ﬁigrgteg%g%figagl%%gwdélpgflle at

to the HPMN networ a person

angkhpredigtmenle. &idr, ¢kampléesdrt wordatrerfacksri mn incoming

ff diregti h be_t
15 cal R ogi eBmEF R R ST Ry o P ot o TRIRLT i yhen the

supgpeibefr | hserfagestenelotdt diarect iothser Anegx@mX,ar wyith the

ISt th ' ween _GSM VAP and NSI 4 s
Vpﬂégzg}ﬁle'd ?H@ﬁ%@%ﬁ??ﬁ@ oW as"a°r ea}é‘? eE?e.c?é‘Bl MRgring of

ingMNgingl@all with the HPMN IMSIT registered at the VPMN as

a roamer. Alternatively, the subscriber can do the same

20 while he is registers the HPMN with the HPMN IMSI, before

he registers with the VPMN network. Any change in the

profile subscription of HPMN, by different VPMN networks,

requires coordination between the HPMN and the other

networks. In one embodiment of the invention, the SG may

25 have OMAP interfaces with each VPMN network to perform the

coordination.

As regards the billing for the calls and other VAS of

the subscriber, if the HPMN SIM is used, normal roaming

30 billing process applies. However, if a prepaid VPMN SIM is

used, the VPMN bills the subscriber via its 1local prepaid

system. The subscriber then pays for the prepaid SIM or
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Location Update/l SD REGNOT Cancel Locati on REGCAN

Regi st er SS FEATUREREQUEST | nt er r ogat eSS FEATUREREQUEST
WERI7E887SVEREQ SRI LOCATI ON REQUEST  For war d ShEI/688DP802493

ReadyFor SM5 SVSNOTI FI CATI ON Al ert Servi ceCent er

SVBNOTI FI CATI ON Report SMSDel i very SVDPP 37 WO

2007/ 089755 PCT/ US2007/ 002493 Provi de Roam ng Nunber

ROUTI NG REQUEST The present invention can take the

formof an entirely hardware enbodi nent, an entirely
reshfstnpre Endodiadnt, ior SV @rbRHMNED: GCEMMI MEEebOER, if a

har dwa ware el ement.s. In accordance wth
pogFettnay Flfl 33 15a " pReten e, SRUNoF e Filr $411 to the
HPMNC Iyt datit wind theht editie, this mde:r 1S dent :

software, and m crocode, inplenents the invention.

Furthernore, the invention can take the formof a

conmuu %ipmow@%pga@é@t@ B6CeSSHOL8oh YRA led in the art,

conmput er-usable 10 or conputer-readabl e nedi um
thatovEe n Y PPbgrervises f6RDUSE 38y, Per apPEbRfledid ofDMA/ANSI~

410, land SONPHT BECRhARYHISIIMGL 1 98, BXRCWA P HhSYSLEM imited
For the purposes of thi's description, a

togonpalBr - able ofCcorfut erndeadabes—wédingmshn rogeing. For

ex@Mb1 APPET &npin t hlanfay CQREaLY: O £r %%’I%gi Calen a vemy
propagate, 15 or ‘transport the program for us by~ or

CDMA dormdeet onAnctthert hexamgieudisi on EREAUtHaEmIsYSt sabscriber
, I , Qhdeyic he di can be an ctronic,

tr%apr%%é? |tn gg'ttlhca}é, sgwgct(ﬁgﬁmgﬁ@i%n$nﬁ arc'g&f %‘F‘ndset‘ Yet

ang#iiegoneiketpl e syst em GBM rappEirsd usubscdébiese)t ivaling with

o PUERRORAOR TR Sl BB PLbEl SRS cnooe
vamagutdicines ,t apehea SenpvAE e wiolput kavei sket {857 and network
interface corresponding to the VPMN network as well as a
S87 and network interface corresponding to the HPMN
network. It would be obvious to a person skilled in - the
art, that these two interfaces in different directions may
not have to be the same technologies. In addition, there

could be multiple types of interfaces in both directions.

An exemplary 1l1list of the mapping between GSM MAP and

ANSTI41D is described in the table below as a reference.

GSM MAP ANSI 41D
Location Update/ISD | REGNOT

Cancel Location REGCAN
ReglsterSs FEATUREREQUEST
InterrogateSs FEATUREREQUEST
SRI-SM SMSREQ

SRI LOCATION REQUEST
ForwardSMS SMSDPP
ReadyForSMS SMSNOTIFICATION
AlertServiceCenter SMSNOTIFICATION
ReportSMSDelivery SMDPP
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a random access nenory (RAM, a read-only nenory

(ROM, a rigid mgnetic disk and an optical disk.
w@eorest7sexanpl es  of optical disks include coP@EUS$2007/002493

disk - read only nenory 25 (CDROV), conpact disk -

read/ wite (CD-R'W and Digital Versatile Disk (DVD).

An operator uses the MMV systemto serve subscribers,

associated with its network, even when they are not in

the coverage of hone network and are in VPW

[ PrdBIPEE &Smi d GRumb &M REUVENEUREQUES OO

PCT/US20077/ 002493 Systemtacilitates such subscri ber

to use local rate dialing benefits even when they are

in VPMN networks. The M MM system provi des nultiple .

VI RBNSPE ASERENeNVENGHR) C21| MRER RS .fpﬂ@nv@i@ma% gntirely

hardifa S8IbsrbbReheiRY Use &heisety SUfteiRMN\mbdlanenedn or an
avail the benefit of |ocal rates when he is in VP

M\,
emkndimeny IFos teRvNIEl Bokh hRxdaEe | acy Sseheware elements.
In SYOSELHEGLSTRY e, Hugﬂﬁgdiﬁéﬁ@l§kM%heE§$QsQﬁ¥|mhventlon,

its corresponding Mol SDN, so as to enable |ocal rate
soffivd¥eag. 1m1a:dﬂd4rtq oputt metsubiet Fedr tean ﬁ’sé‘“‘ﬁéf—'@vcé’s‘%ldent

respan he jl.ocal el ALt ReSIM | MBI .
so%&% l\/ﬁﬁqa ﬂ %:%d ‘i taé“&gs "Su scrlﬁer snt o use call
rel ated and vaI ue added services at any of the

assBer phedmyBESDNSheThenvenbien berNcahakecebPe chpre of a
corfhutlh $ EtMiaof%E%d&@tmegbcéésf@lé“E&&%Ny Mgt er-usable

I'rrespe current location. 15 Furthernore,
orthemQUMWﬂr@@:daﬁlrﬁ i neféame Moy HEERG e @IVEITSDN CPAe for - use

dﬁy e{ﬁ”@[ﬁ? rgal Froem Lhe HRMN ructd

by’ \ggﬁl e syg?')é:m ca%e?gnt?% thopos%l ai d anruc won

ex@cmet:oand systEses | Bers.tior porgosasheoM Wlﬁ/sdéﬁ‘\caﬂl@é}lonr a
facilitates.the _subscriber t r

ComRT e U %lﬁessagegafnp %anyq:o F]%P%\ssngé:c(lﬂarﬁ dn. pe any

appdt SDhs, thatf ocaar diorg-dire, cakbrer, dﬂk@nuessage,frmnpagate.

or DEGMIRST, ApULEh o SeLECEIEG (NS BB ion wic

thélesast padtaboy e doanlticm system, apparatus, or device.

The medium can be an electronic, magnetic, optical,
electromagnetic, infrared, or semiconductor system {(or
apparatus or device) or a propagation medium. Examples of a
computer-readable medium include a semiconductor or solid
state memory, magnetic tape, a removable computer diskette,
a random access memory (RAM), a read-only memory (ROM), a
rigid magnetic disk and an optical disk. Current examples
of optical disks include compact disk - read only memory
(CDROM), compact disk - read/write (CD-R/W) and Digital
Versatile Disk (DVD).

An operator uses the MIMM system to serve subscribers,
associated with its network, even when they are not in the

coverage of home network and are in VPMN networks. The MIMM
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any conbi nati on of conputing conponents and devi ces
25 operating together. The conponents of the MW
W@ ymrmesa76an al so be conponents or subsystens WETUS2087/002493
| arger conputer systemor network. The M MM system
conmponents can al so be coupled with any nunber of
ot her conponents (not shown), such as ot her buses,
control lers, menmory devices, 30 and data input/output
devi ces, in any nunber of conbinations. In addition,
sy mmPCT/ ng‘ggg/lggczaamﬁ% lrmﬁd:lon 8libs32iWR 20076 080FE5 local rate
ot rocessor - based one
dighinge RERGYiTR SYET: BT LRBEY o Bf Tohe Syupske- e

MIMM SRt dh beregtierkd hatilthglwarMouspremmestither a single
di scl'osed herein %mbe descri bed usi.n uter aided

SIN B dgiitiobPieantP® fessethe orSyk ‘Fjééggfedrj‘ayasuse his
exgg{fn?nWP@[N 'é‘fﬂirHﬁH' %, efPefl ednkN PeHd PLUS of local rates
conmpuler-readable nedia, 1nterns of their
wheehawier alis regirst eVEBManst b, P&§RE cofbBnenfPMN  MSISDN.
I t geansty Rd/
Al{%ﬁ?%’g?é’%ﬁgg, %ﬂgCorrput er-kgr%zdaglyg 1?ré%ll g&l{lﬁﬁv\%]fechvfgbl SIMS,
eashlchafv@rnmatﬂttesj daraeapdndingnMSLFAN on8o ey e enable local
raﬁ %dl ncﬁ:#d%dﬁ@l g{e 'E]Ré lSIU@StCe.(q_Hé:}I can use services
ons vo orage ne I'n various fornms (e.g
coﬁpéspahdlm@gnem ctle slema:bndlmiijrle stigr a@éerreaifﬁ)(léﬂﬁé The
rrier mav t n r h
MI@@rﬁX?ﬁ&T %7%? i RSP ﬁ?ﬁ%ﬁﬁuﬁt%@oﬁgﬁ %%i related and
vamuéebmﬂhdcmmrvabesomnmamm sfgmﬁar@sagdmat@d MMBLSDNs. The

conbi.nati on thereof. Unl §$ t he ont c H
SUPEGEFE&§(ﬁ%ﬁﬂﬁﬁg%lvetﬁ? ug hJﬁ e %ggcrlptlgﬁza%f well as
att e <! 9PN, MIESO) dirrecsq:rmmﬁss o'fcd'rq:nu sumgehtantiocation.

the like are to be construed 20 in dlc {hCHfg\/e ns

Fu5§h8658§&1tQP%n5898F5§ V& 5P eXhatist Ve 'sénse: eﬁd? MSISDN

inl 1110 S@Yeni Mndtsersegofany nehudi kg, a bUAS nﬁyonott}tm HPMN or
limted to." Words using the singular or pl_ur
VEMYrbdhen MBI ney 8™ KEHHNTF atC o 5 G

subscribers. Moreover, the MIMM system also facilitates the

lea}nd pre-paid

subscriber to make or receive any call or VAS message at
any of his associated MSISDNs, by forwarding the call or
VAS message from the number at which it is received, to his

desired associated MSISDN.

The components of MIMM system described above include
any combination of computing components and devices
operating together. The components of the MIMM system can
also be components or subsystems within a larger computer
system or network. The MIMM system components can also be
coupled with any number of other components (not
shown),such as other buses, controllers, memory devices,
and data input/output devices, in any number of

combinations. In addition, any number or combination of
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respectively. Additionally, the words "herein," 25
“hereunder," "above," "below, " and words of simlar
WO pong97sF efer to this application as a whol e BETUSIN7/002493
to any particular portions of this application. Wen
the word "or" is used in reference to a list of two
or nore itens, it covers all of the foll ow ng
interpretations: any of the 40 WO 2007/089755
PCT/ US2007/ 002493 itens in the list, all of the itens
othart herécessandbased conhppathas ohayhdoet emxrnynindie out the

Li st The ription of illustrated enbodi nents
funf: 1PRE I@Ifﬁ/%l miﬁgﬁ%?mr nt ended to be exhaustive
or to 51imt the M MM systemto the precise form
di stkosethoWi ebspecricft@d enmgaditmentise of yaanduexanpb@onents
.for, tge F{I\?I\/M,s stem are descrihed _herejn for i
AL PPLGSERat PRESHEF poEss, Rear CRCT iRfRA val oHiS  computer aided

deamghfi@@bn@nSaﬂwo@os&kEkes@reahI root:herégeegeaftedt he as data
MM system as those skilled in the art wll 10

angddeggnipet r¥RE1IPBEC heMBedbrdt hin MYV 591E e AQIRRIVE @fedreadable

meA€EEI NinCafe PRsaPPE | achd Or O PLOFESS NP §YSLERD @PQnsfer,
net hods. They may not be limted to the syStens and

LogpFhoFOMRRNRINE hedtEBOVE StPe ol barPet am¢omstty igfs i heand/or
otMaE! OU e Mt -5 15 erﬁﬁ%%gdé@gﬁﬂ%fg“]ﬂghla which

conmbi ned to provide furt ments. These and -
sughhefornahed cdatbe amndéorn inghructfionise mbgvebe embodied

I
snlgh B oA PP RN B Skl I e measa
inprvegdmus nvennson e tdhi s spEmcéiLcatma[gnébitowx ts*.mn;be\d)hductor
Stgzagﬁt el,849 n| %%II S, G cal I from a t}g% lblt ng¥ha caPFed fo

par St (Re a3 IR of
trgnafbe fsuch nbmrmhtizedceda’ahl ,and/ahi cinsthections through

. ber tel icati ' | s
wi P4PERPe 2B - GrLnl O hudl SOECual S b AL P piediRe oF  any

colb$ph@yon thereof.

Unless the context clearly requires otherwise,
throughout the description and the claims, the words
"comprise," "comprising," and the like are to be’construed
in an inclusive sense as opposed to an exclusive or
exhaustive sense; that is to say, in a sense of "including,
but may not be limited to." Words using the singular or
plural number also include the plural or singular number
respectively. Additionally,  the words "herein, "
"hereunder,” "above," "below," and words of similar import
refer to this application as a whole and not to any
particular portions of this application. When the word "or"
is used in reference to a list of two or more items, it

covers all of the following interpretations: any of the
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Al ternatively, those devices or calls can be for text,
vi deo, pictures or other communicated data. 41 WO
wWQeB70889Y55 PCT/ US2007/ 002493 I n' the foregoP@yus2007/002493
speci fication, specific enbodi nents of the present
i nvention have been descri bed. However, one of
ordinary skill in the art will appreciate that various
nodi fi cati ons and changes can be nade wi t hout
departing 5 fromthe scope of the present invention as
itemws fiort hhen ltiwet, cb&hmpﬁehha Acenmsdiingl ghet heist and any

ecificati nd f,i res e regarded in an
Comﬁ %%gpiegntgfhéﬁ: i??gflve sense, and all
such nodi fi cati ons are | nt ended to be included within

t herpeopgbeveprésestipoyent i n. heudOrhesafliémbodiments of
advant ages, solutions to problens, and any elenment(s

the h Iy SYRTSR afy bBAET i 1DCRGEA dgR, K& © ﬂaﬁtdﬁ’ecgor to

1iREEURHY NWRRINByERER RIONOHACRGAi&d0fotR Be8sclosed. While
construed as a critical, required, _or essentia

SPPEAE tiFeSTROdigIaENt STof M) BFBPLEEhE Wi ai FBS i@b@;@ system
ardD éQQZéQ%%@%B%&HSZ%Z/ 002493 ARARD! % HBANE  various

Description 3G Third generation of nobi
eqgigpilgntCorrdbf ieatipasM Bei pocaib s atJétlveael ticanvsicope of

thQJSBﬁWeds ADPL cat lan ftg{oé\@b' Eﬁlﬁﬂ%@ceﬂql—oghg @M wina

de D V|S|on MUl t i pl ex Access CLI 1 ng Line
req:@lemtrza cémeorteqxgmmgﬁl ppfng%rMWMddyegemmme@dhereln

ca%%d%y é&gﬁ%%ﬁi Q%P 8@%@' ABQEE%@%H%@ PQ&Eteﬁg CQHBtGXethods.

They may not be limited to the systems and methods

described above.

The elements and acts of the various embodiments
described above can be combined to provide further
embodiments. These and other changes can be made in light

of the above detailed description.

Other Variations

In describing certain embodiments of the MIMM
system under the present invention, this specification
follows the path of a telecommunications call, from a
calling party to a called party. For the avoidance of
doubt, that call can be for a normal veoice call, in which
the subscriber telecommunications equipment is also capable
of visual, audiovisual or motion-picture display.
Alternatively, those devices or calls can be for text,

video, pictures or other communicated data.
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CB Call Barring CSI Canel Subscription Information

DPC Destinati on Point Code DNS Donmai n Nanme System
wakBCogaseway MSC GPRS CGeneral Packet Radi o SyRCEDS20@L602493

Gateway Location Register GSM d obal System for

Mobi | e GSM SSF GSM Servi ce Switching Function GT

G obal Title HLR -H HLR from HPMW HLR Hone Locati on

Regi ster HPMN Hone Public Mbile Network | NMSI

I nternational Mobile Subscriber Identity [ICV

| nt &yr atleel Galdtagairny/olspddi fitatiogentsdetibik |Sbodiments

I rn 'Oé% ' é%wa | NAP I nt el | i gent Ngltvvork
Ong%‘% g{‘%%n a?‘bggﬁ D Sq'?%%ergée%b&s%gr%:%%?e%ét QURM ST, one
of | pirdialarAddsk$31MEssagbe |aRR | wililaladpRddNLOAP mdetagearious

I TR. I nbound Traffic, Redirection , |1SUP | SDN User Par .
mod{FLEAREPDR \PAS: coPEUBSRIEC B aPP oI Batt iRt departing
froéfabithe Ampldecadf oth®aptreskR€ Nobidrer LaundsysCedEMER in the

Mpbi | e untry Code . ME_Mobi| e Equi pnept MC Mobile _,
C1REFRorRe Eotle AT NEBI ALYy | gFREt CPRBEL hEBFLER and figures
ar&w tehi pg Cerieirdddl SN Maki | €1 Bubsekithere | SRNMRDEthan a
restrictive sense, and all such modifications are intended
to be included within the scope of present invention. The
benefits, advantages, solutions to problems, and any
element (s) that may cause any Dbenefit, advantage, or
solution to occur or become more pronounced are not to be
construed as a critical, required, or essential features or

elements of any or all the claims.
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43 WO 2007/ 089755 PCT/ US2007/ 002493 NMSRN Mobi | e

Subscri ber Roam ng Nunber MI Mobile Term nated MIP
wokmgagessransfer Part NP Nunbering Pl an NPl PFO8200TIgp2493
Plan I ndicator NDC National Dialing Code ODB Operator

Determ ned Barring OTFA Over The Air O-CSI Oiginating
CAMEL Subscription Informati on PRN Provi de Roam ng
Nunber RNA Roami ng Not Allowed RPD Roaner Probe
Dat abase RR Roani ng Restricted due to unsupported

apPEmbURe Rl Routing Indicator SPC Signal Point Code
SRl Send Routing Informati on SCCP Signal Connection

AcEORYRO! |edcrHPPiShgnal Transfer Point STP-H HPWN STP

3G SRI - SM Sergh FeU§ERE rh L GRS @oldidle SNOTT VESSage  SSP

BSSET Vi CE [ SENs PREREn SEUnTWd 13%St em Nunber SI'M

BCSMDSCITt eéaéi]@”ééli Npd¥Ee Moals STM TooI Kt

cm@ﬁﬁ' AT L S R a8 A8 %Ea%%%%?%f‘%&%,i’é Ot HRgh e Logic

coma o - lcode Pivisdon Multiplexed Adcess . - o

L P e R Y g LiaeS Talne i dd o T eotrom 5!

CORH ansactliCh] ﬁih. PREEYLAAESSS ot on Part TP SMS

Cdhz ancpnrtcﬂl\?ar pprty Address

CAP Camel Application Part

CC Country Code

CB Call Barring

CSI Camel Subscription Information

DPC Destination Point Code

DNS Domain Name System

GMSC Gateway MS3C

GPRS General Packet Radio System

GLR Gateway Location Register

GSM Global System for Mcbile

GSM SSF GSM Service Switching Function

GT Global Title

HLR -H HLR from HPMN

HL.R Home Location Register

HPMN Home Public Mobile Network A

IMSI International Mobile Subscriber Identity

Icv Integrated Cellular VoIP

IN Intelligent Network

ISG International Signal Gateway

INAP Intelligent Network Application Part

ISD MAP Insert Subscriber Data

IAM Initial Address Message

IDP Initial DP IN/CAP message

ITR Inbound Traffic Redirection

IsUPp ISDN User Part

LU Location Update

LUP MAP Location Update

MAP Mobile Application Part

MCC Mobile Country Code

MCC Mobile Country Code

ME Mobile Equipment

MNC Mobile Network Code

MO Mobile Originated

MSC Mobile Switching Center

MSISDN Mobile Subscriber ISDN Number
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wo/R0sosP Voi ce over

User

Dat a Header |ndicator UDH User
Dat a VAS Val ue Added Service
| nt ernet Protocol

Dat a Header
VLR - V VLR from
VLR \WGT/U81H07/002493

Locati on Register VMSC Visited Mobile Switching Center

W5P Wrel ess Session Protocol
PCT/ US2007/ 002493 Techni cal

is incorporated by reference in its
902 on MAP specification Digital

44 \WWD 2007/ 089755
references (each of which
entirety) 5 GSM
cel lul ar

MsSHET ecomiGald B Sy5168Y (Roameng+Numddbi | e

MT APPT T Cat vl iHa (T4 M a©RCI T1 Cation (3GPP TS 09. 02
D ST STON| 4 L IL RETFASRs #995par U _CoM 340 on SMS DI giial
NPuanu!a Ndﬂdd “H@“%&&ﬁ'ons sysreWI(Pnase ZT),

NP]’,' Z:/g“ C ,“-F?%r@&yﬁfé\l P}llaHI IhHEc‘é"EE” |vessage Service B
KHXZ;SUL; T R foLaL;ﬁﬁ”pédg Retease 1330) 15 GSW
ODEy ¢t om (ORE “ﬂfiﬁfﬁeté.fz L Hoar pheheggmunt catons -
OThet wor k %ﬁ&é’a%ﬁ” 7r~'AK£—.”\ Phase 2 Stage 2 26—
O-Q¥EM 03 | PF AFRa EhNg ¢ FSEmation
PRNCAVEL A :ﬁnmd%anmaanNummrf al_cellular

RNA el ecomhRnarain@niotyBidpiephase 2+):  Qustonized
RPIApp! i cat|{iRmemd nrPhbbel Bateb@siek Enhanced lLogic 25

RR ( CAVEL) |;RGAMELg ARebEtratited Paret tcCARsupreltedafpakure
RI Routing Indicator

SPC Signal Point Code

SRI Send Routing Information

SCCP Signal Connection Control part

STP Signal Transfer Point

STP-H HPMN STP

SRI-SM Send Routing Information For Short Message
SSP Service Switch Point

SSN Sub System Number

SIM Subscriber Identify Module

STK SIM Tool Kit Application

SM-RP-UIL Short Message Relay Protocol User Information
STP Signal Transfer Point

33 Supplementary Services

TR Traffic Redirection

T-CSI Terminating CAMEL Service Information

TCAP Transaction Capabilities Application Part
TP SMS Transport Protocol

UDHI User Data Header Indicator

UDH User Data Header

Ub User Data

VAS Value Added Service

VLR - V VLR from VPMN

VoIP Voice over Internet Protocol

VLR Visited Location Register

VMSC Visited Mobile Switching Center

WSP Wireless Session Protocol
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(GSM 09. 78 version 7.1.0 Rel ease 1998) Signalling
procedures and the Mbile Application Part (MAP) 30

W@ Relesess 1999) QL214-QL218 on Intelligent NetmOr/KS2007602493
WD 2007/ 089755 PCT/ US2007/ 002493 Qr01-704 on SS7 MIP
Q711-Qr14 on SS7 SCCP 5 Qr60-Qr69 on SS7 | SUP 46 WD
2007/ 089755 PCT/ US2007/ 002493 dCdainms 1. A systemfor
nobi | e conmuni cation, the system conprising: 5 a
signaling gateway (SG for receiving one or nore

TeclaaSseﬂ-amP@#Mes froma subscri ber for associating

(eacfll r # ¢ e é%t hy Qnelgltr%oq?; eﬁ\%éﬁar |§ef\é@‘°ern%é1 1n its

each o I'rst and I's is associated wt
entihetglbscri ber, using at | east one SIM wherein each
10 I MSI has a correspondi ng associ ated MSI SDN, the SG
further facilitates nobile conmunication correspondi ng
dsM a91y2 asis oMARt sgeklBli cad drhe correspondi ng

associ at ed |rres ectlv of t he, | ' .
Al (o Re Eehecrisi it fnd ey LBl f8hide 24);
MYIST Bé nAplbhf:atSbnne#a\w k(MZSP)anSpé'IEWNLﬁ&tmnk. 3. The
syst em of cI |m1 vyher f the r IMSls is

i BPefl® h"’&r&llﬁq nct \5@!\% W\Br%gggg are not
special range IMsls. 20 4. The system of claim 1,

wherein the subscriber is registered with a second
i wbtR @8i AYSa second | MSI,

Digital cellular telecommunications system (Phase 2+);
Technical realization of the Short Message Service (SMS);

(GSM 03.40 version 7.4.0 Release 1998)

GSM 378 on CAMEL

Digital cellular telecommunications system (Phase 2+);
Customized Applications for Mobile network Enhanced Logic
(CAMEL) Phase 2;

Stage 2 ,

(GSM 03.78 version 6.7.0 Release 1997)

GSM 978 on CAMEL Application protocol

Digital cellular telecommunications system (Phase 2+);
Customized Applications for Mobile network Enhanced Logic
(CAMEL) ;

CAMEL Application Part (CAP) specification

(GSM 09.78 version 7.1.0 Release 1998)

Signalling procedures and the Mobile Application Part
(MAP)

(Release 1999)

01214-Q1218 on Intelligent Networks
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prior to sending the association nessage to the SG 5.
The system of claim 1, wherein the second network is a
w/RMIossEgsswor k and the second I MSI is one of theCDUk®N7/002493

25 I MBls. 6. The systemof claim1, wherein each
associ ation nmessage facilitates an association of the
first IMSI with a correspondi ng second I MSI fromthe
one or nore other IMSls. 30 7. The system of claim1,
wherei n the association nessage is sent by the
subscriber. 8. The systemof claim1, wherein the

associ ation messg% is sent by an STK application
Qi u7%4 on PRE YW used Dby the subscriber. 35 9. The
systemof claim1l, wherein all IMSIs are associated

with one SIM 47 WO 2007/ 089755 PCT/ US2007/ 002493 10.
JhelsQ4Lénersf S&7aiSCE  wherein each I MBI is associ ated
with a distinct SIMin a distinct VPMN network. 11.
The systemof claiml, wherein the SGmaintains 5 a
pacabaiédobnt 158 adsBHY at i ons between the first | NS
and the other IMSlIs. 12. The systemof claim1,
wherein the SG further maintains associations between
a first MSI SDN and one or nore other NMSISDNs, wherein
the first MSISDN 10 corresponds to the first I MSI and
the other MSI SDNs correspond to the other I MSIs. 13.
The systemof claim 1, wherein the SG authenticates
each I MSl associated with the SIMin a distinct
network corresponding to the IMsl. 15 14. The system
of claiml1, wherein the SG naintains the subscriber's
profile at a | ocal network associ at ed
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with the IMSI activated in the SIM 15. The system of
claiml1l, wherein the SG further facilitates nobile

W@ ounst76at i on corresponding to the 20 | MSI arCT/usi0eT002493

inthe SIM 16. The systemof claim1, wherein the

first IMSI is present in a first SIMand is
associated with the first network. 17. The system of
claim 16, wherein all IMSls are 25 present in the

first SIMand each of the other IMSIs is associated
phbhma di stinct VPMN network. 18. The systemof claim
1, wherein each of the other IMSIs is present in a
separate SIMand i associ at ed stinct VPWN
el hoTKSESD FOF TRDIdpS (AT LF A hoT: RREr VR T SG
nai APEPASS1RA: |nformat|on entry of the first IMSI in

he | SubsTER R0 tpeehave Sedrdor tadiefig dl B¥ more

A A L g e o é@ B iy fpiating
t heaf £ tndtiRdr Witlp éﬁ‘ere%’él‘g?r%f E 56i%4t, |WherEln
neseagk, ofhé&he dditkstt AMOPRET AP g SFdgaPed with
pr e§BACEUPE Cx LOgVN Uk irat 482§H 9 37/@3 7 erein eaCh
PCTIMS20bRS0G2 4FF T SPPOTHENS 38 8RESP el it Pih 1T 1

t hef8Gthge Ifuatcsitlést%@%nm@?itgﬂ BPMEYRL SRt scorres?ondlng
si ghal Bny asoacisfedi HEST 0aadf RSt COBIESORINE e
firessnetindred MAL IR} wak oF AEPEREI¥RgRA (HHF t'—fé“i%ebelng

fi {/ﬁtﬁﬂﬁlmma}md(klw‘ré}f 55%Me subscriber is registered in

a network with a correspondi ng_secon

theTbre sors b bt Herim sl §hg??lnT% esfs‘t’g?ﬁl Z%g{aé?ﬁ} is an
21 HEMNheyetoonipfi si ng a switch configured to route

t he forwarded S|tgnal i ng to
3. The system of claim 1, wherein each of the other IMSIs

is associated with a distinct VPMN network and are not
special range IMSIs.

4. The system of claim 1, wherein the subscriber is
registered with a second network using a second IMSI,
prior to sending the association message to the SG.

5. The system of claim 1, wherein the second network is a
VPMN network and the second IMSI is one of the other
IMSIs.

6. The system of claim 1, wherein each association
message facilitates an association of the first IMSI
with a corresponding second IMSI from the one or more
other IMSIs.

7. The system of claim 1, wherein the association message
is sent by the subscriber.

8. The system of claim 1, wherein the assoclation message
is sent by an STK appllcatlon residing in the SIM used
by the subscriber.

9. The system of claim 1, wherein all IMSIs are
associated with one SIM.
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10 a second MSI SDN corresponding to the second I Ml in
the VPMN, wherein the swwtch is coupled to the first

WO ea0R08ds5 23. The system of claim 22, wherei n PEEUS2007/002493

second MSISDN is assigned by the VPWN. 15 24. The

systemof claim1l, wherein the SG facilitates change

of MSI SDN corresponding to the first network when a

second I MSI corresponding to a VPWN network is

activated for the subscriber, subsequent to a receipt

ofOcal | er i Oeet ishistain af 200 £1ANYE wREHESH RRSFAUMST is

25. aEm st e withl ai G124 indiersam dhes c@lseinct vPMN

i demsitficneit i on change request nessage is received at

the SG fromthe subscriber. 26. The system of claiml,

wher ei n t heTBE fayrstteet oRcXatm! 1) alvReredwt k@ &f¢ maintains

si gmaldatpinds¢ hef suhacakbebit@ i difte JdtwdeMet MBI ki ¥RON IMST

r el emse tife tdiehsi gnebeg froma VPMN networ k, when

the signaling was initially directed towards the VPMN

e wor k. 27ThéheyspsineroHfclcd #h M 26whvhena RHN&SG Further

si gmaliimgiB9 assooilhefohs bekateerca |£f05¥aMdiBON and one

nuner mcoer respenditaysbest hehbirelh netevor ke s28sTHEN

systemrefspdradsn do vher ei BsanIHEE arPliatdONer MSTISDNs

r esicdantedporidiet Sl dhesetreks IaSYRYN network for

regi stration of the subscriber. 35 29. The system of

cldim1l, whThei sytshenSGmeiliasaies, WhRereinmehe My SDNs

by sentieng ixdtoeat éachupdaleassbesiaded afidhethe SIM in a

assddisatiectt! Maltwpoh tceceépbonliitg RRYItHd atmon.,

nmessage at the SG fromthe associated IMSI. 49 WO

200.7/ 089755TRETEYS2E@DV /0249 m 3D, Wwhersyat eleofshdiiftains

1, wher eubddiciberss profile at a local network associated
with the IMSI activated in the SIM.

15. The system of claim 1, wherein the SG further
facilitates mobile communication correspondlng to the
IMSI activated in the SIM.

16. The system of claim 1, wherein the first IMST
is present in a first SIM and is associated with the
first network.

17. The system of claim 16, wherein all IMSIs are
present in the first SIM and each of the other IMSIs
is associated with a distinct VPMN network.

18. The system of claim 1, wherein each of the
other IMSIs is present in a separate SIM and is
associated with a distinct VPMN network.

19. The system of claim 1, wherein the SG maintains
an information entry of the first IMSI in the first
network, during a registration attempt by the
subscriber.

20. The system of claim 1, wherein the SG performs
a registration at a first HLR in the first network
upon receipt of the association message, the
registration indicating subscriber’s presence in a
VPMN network.
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network is one of a GSM CDMA, 3GSM Vol P, W-Fi,
W Max, and ANSI-41. 31. A nmethod for nobile

w@oousH76at i on, the nmethod 5 conprising: receP@I/N/OTIEN2493

or nore activation nessages at a Signaling Gateway

(SG, froma subscriber, for associating a first

I MBI, corresponding to a first network, with one or

nore other IMSls, wherein each of 10 the first and

other IMSIs is associated with the subscriber using

at..l east oMmheS|dysibrerefncéadsh LMBWhergim the SG

corfaspbitdahgsasesoviiatasd dvBIESDNsulagdribher ! st atigmgling

nobtderespnudiiagt iton ac FinespMRIIIBN {o dhy ddgedi atedvork

| VBby afidrtvheddagr édyporadigrp lii@assoctheedimBESDEtwork, when

i rreispestibgerdbetrhd d Melgibeiewed athi aVedNi nettheory Mith a

32.cdheespbhddnef salcaind IMSWhEr@nnthbeoher sir meatewsriher

is amsHPWN network. 33. The nmethod of claim 31,

wherein each of the 20 other IMSIs is associated with

a2di stinct NRMspetenr bf afdiar € Indiuspest atompngeing a

| Vet8itd4. coheE imkideed tof odhwtien S8le @hewarnetheignaling to

subscgebehd MBJZISTREIS MddpendEtgontionehwoklke adsicdngIMEI in

secend VbEN, whidr@id clsensiingch hesassapilad ao messafferst

to feewSex.25 35. The nethod of claim 31, wherein the

second network is a VPWN network and the second | VS

i28.0ne of The syheeml Bl £1a3tm ZPhe whetiheiinothel akemond

31, M8heDRI Asaldsdilplesd ase tiassorMEted with one SIM 30

37. The nethod of claim 31, wherein each IMI is

a3soci at ed The hsastest ofctcldliM iln avidese¢imcth¥PEN

net faeckli38teBhehmidwdo HfMEI aDM 8dr relsposmidindh e SEhe

mai gt 2k8S na tdatrabate0fa t decasdortMatli cos estpueeiindieto a
VPMN network is activated for the subscriber,
subsequent to a receipt of caller identification
change request message.

25, The system of claim 24, wherein the caller
identification change request message is received at
the SG from the subscriber.

26. The system of claim 1, wherein the S5G further
facilitates routing of signaling of the subscriber to
the first network upon release of the signaling from a
VPMN network, when the signaling was initially
directed towards the VPMN network.

27. The system of claim 26, wherein the signaling
is routed to a late call forwarding number
corresponding to the first network.

28. The system of claim 1, wherein an STK
application resident in the SIM, selects a VPMN
network for registration of the subscriber.

29. The system of claim 1, wherein the SG activates
one or more MSISDNs by sending a location update
message for the associated IMSI upon receipt of a
registration message at the SG from the associated
IMSI.
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35 first IMSl and the other IMSIs. 39. The nethod of
claim 31l further conprising maintaining at the SG

W@ ®o08HEss ons between a first 50 WD 2007/ 0897BI/US2007/002493

PCT/ US2007/ 002493 Sl SDN and one or nore ot her

VBl SDNs, wherein the first MSISDN corresponds to the

first IMSI and the other MSI SDNs correspond to the

other I MSls. 40. The nethod of claim 31 further

conprising 5 authenticating at the SG each | NS

@dsoci at ed The hsyshemSpil icAdadmdilst iwh@reia viohg first

cornetpondi ng oe ek d NBIM, 4ADMAhe3GBMhododfP,c |Vl -+ 3,1

furvidaxeoapd SNFJ -4#ai ntaining at the SG the

subscriber's profile at a 10 |ocal network associ at ed

Wit-h the | Vsimeghpdafed mobiflee cSmpunixatThen rethedmefthod

cl atemBtiswharein the SG further facilitates nobile

conmmuni cation corresponding to the IMI activated in

the SIM 15-€3eiTheInelRo@rofModisniaf B awher enpseagrs at a

assdtyntionanmbadayay acF¢) + afeeman aybeeirdkiesn dfox he

fi rasspwbptiigh aa forstesPdhbi ngoseespdndvBly facorms thierst

onenetwatke otiftdr drvSier mdre Thehert A¥8Isf elhaineidl each of

f urther feospr egicngptizdr rB¢R] pt iof ashecassed atiitdn the

nmessalgectibert s igubstridest dbe FhH, nwhleodiof edeh IMSI

31 hast Aecocamppeidigg reced@iabédt MBI&SNoCciaatd on

nmessage froman STK application residing in the SIM

used by thef@sikubstinbemob4ige Troamstirat bdnctarmesponding

whetei anyheskiocstatievB| IM$E pnaésthe taraepbpostdilioV and

i s associated WMSIEONe ifrespeatiwerkRf the IMSI being
activated in the SIM.

32. The method of claim 31, wherein the first
network is an HPMN network.

33. The method of claim 31, wherein each of the
other IMSIs is asscciated with a distinct VPMN network
and are not special range IMSIs.

34. The method of claim 31, wherein the subscriber
registers with a second network using a second IMSI,
prior to sending the association message to the SG.

35. The method of claim 31, wherein the second
network is a VPMN network and the second IMSI is one
of the other IMSIs.

36. The method of claim 31, wherein all IMSIs are
associated with one SIM.

37. The method of claim 31, wherein each IMSI is
associated with a distinct SIM in a distinct VPMN
network.

38. The method of claim 31, wherein the SG
maintains a database of the associations between the
first IMSI and the other IMSIs.

39. The method of claim 31 further comprising
maintaining at the SG, associations between a first
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47. The nethod of claim46, wherein all IMSls are 30
present in the first SIMand each of the other | MIs

WO 20090806% ated with a distinct VPMN net wor k. 4BCT/TRZ907/002493

nmet hod of claim 31, wherein each of the other IMIs

IS present in a separate SIMand is associated with a

di stinct VPMN network. 35 49. The nethod of claim 31

further conprising maintaining at the SG an

information entry of the first IMSI in the first

net WAL DNd @ridngree regimdrat beReratisesPN )y WhErein the

sub$dristie MSISDN N 20936A88785 PEH W32QA7/10024 930 d 50he

TheonbelotisafsoNsidB Sdespbraetd the SEHw tiMgrs.

perfornms a registration at a first HLRin the first

Mét wor k upobhe emethbdob ft e iss Xl ath OEhSES8a3priliag

r egasthenitdratidicait nghsupser ebeh’ IMITESRIY 14t éd Swith

VPMiheeswor K.n Zl.dildei et hedt 0brkl aordbpoMie el ncé henhe

SG fiMstther facilitates term nation of subscriber's

signaling corresponding to a first MSISDN in the

fdlr.st net wrke hgthoawartdiclgimessignatheg tembhesing

firsbinebdoring wWercHd $Gp shbssubberiberegistefetei gt a

a VEbNadenesamonMd tdsfocLate@spedi Raesasmnd JMIvi¢oM in

t hetheesaM.nore other | MSIs. 52. The nethod of claim

51 further conprising routing the forwarded signaling

B2 .a switchThe methoseodnd1M3InSHN coiiespondiRg BG tthether

secbadilli/Bhtien ttudbi MPMbmmwhet ehdibhe coWriealpdiiding to the

coupMed teottketfdd sin tiwéwerk. 53. The nethod of claim

52, wherein the VPMN assigns the second MSI SDN. 20

BB. The nethoe véthbdi mE3L1adverdi n her&h each
association message facilitates an association of the
first IMSI with a corresponding second IMSI from the
one or more other IMSIs.

44, The method of claim 31 further comprisirg
receipt of the association message from the
subscriber.

45, The method of claim 31 further comprising
receipt of the association message from an STK
application residing in the SIM used by the
subscriber.

46, The method of claim 31, wherein the first IMST

is present in a first SIM and is associated with the
first network.

a7 . The method of claim 46, wherein all IMSIs are
present in the first SIM and each of the other IMSIs
is associated with a distinct VPMN network.

48 . The method of claim 31, wherein each of the
other IMSIs is present in a separate SIM and is
associated with a distinct VPMN network.

49. The method of claim 31 further comprising
maintaining at the SG, an information entry of the
first IMSI in the first network, during a registration
attempt by the subscriber.
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facilitates change of MSI SDN corresponding to the
first network when a second |IMSI corresponding to a

wo/Blosggsawr k i s activated for the subscri ber, PCT/US2007/002493

subsequent to a receipt of caller identification 25

change request nessage. 55. The nethod of clai m 54,

wherein the subscriber sends the caller

identification change request nessage to the SG 56.

The nethod of claim 31, wherein the SG further 30

feci | i t at esTheutenpod oFf ¢NAIiMBDf tHers¥hASeheb&G tirther

t hepkirfstrmretarardgiporat ebgase af cihetSimalinoché om ast

VPMherebwdr laposhere ¢diepsi gaakthBgawasdiRidid INessage, the

di r eeged tiremarals inei dbAhgebuBkkriber e rmidiods 0l a

cl aveMBb netergin the SGroutes 35 the signaling to a

| ate call forwardi ng nunber corresponding to the

filrst net worke ©8thdbe ofetdiedinof3r) avieBdihuthBesc further

conpatcsiligate ecdimtha: VEMorebwekk rfider7egi $tdad i PRy

of tberesposerimertdya ani 53K pERPLDRALNORHL S Y Adtwork

t heb$l Worwd R 0HHBIVSHa PERGUSZ0R 033493 RO%:wdPR, when

et BRE subSlaimed , i yhes gl BrEPBaSEnagt MEAMME S Mo PE with a

mor go WBLSPRM MM S Alli ol arkiogakreR tuRIYrR MRSSAYE: fQLner

thergsseci ated | MSI upon receipt of a registration

nmessage at the SG fromthe associated 5 I MSI. 60. A

G@put er progeamephedusE GARAR N0 @rt KOPPHLRAbrYSaRIEL

nedrottingl when o rworad e51 48abk 8g BROG amiGde {974

Mobs & eop@MMSTISHH | Bk rd HiSokQTRY! 86 tREOFRBRY Oeet in the

CONPEME], Nghek iGPMIHYE edvw LSER! 85PEEERARLRIE Y First

recek¥iBgKQne or nore activation nessages froma

subscriber at a Signaling Gateway (SG, for

d3soci ati ngrige fieshobdMBIE, claim 52, wherein the VPMN
assigns the second MSISDN.

54. The method of claim 31, wherein the SG
facilitates change of MSISDN corresponding to the
first network when a second IMSI corresponding to a
VPMN network is activated for the subscriber,
subsequent to a receipt of caller identification
change request message.

55. The method of claim 54, wherein the subscriber
sends the caller identification change request message
to the S8G.

56. The method of claim 31, wherein the SG further
facilitates routing of signaling of the subscriber to
the first network upon release of the signaling from a
VPMN network, when the signaling was initially
directed towards the VPMN network.

57. The method of claim 56, wherein the SG routes
the signaling to a late call forwarding number
corresponding to the first network.

58. The method of claim 31 further comprising

selecting a VPMN network for registration of the
subscriber by an STK application residing in the SIM.
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corresponding to a first network, with one or nore
other I MSls, wherein each of the first and other IMSls

waxoresEassoci ated with the subscriber, using apCT/E881D7/002493

one SIM wherein each I MSI has a correspondi ng

associ ated Ml SDN; and conputer usable program code

for facilitating nobile comunication corresponding

to any associated IMSI and 20 the corresponding

associ ated MsSI SDN, irrespective of the |IMSI being

atPivat ed i Fhehene3iivdd 64f dheimoBPyt @hepledgl aReprasiuct

of cctiimflesfoneher vompr MSDIPNS OfPsdedingakl @ocation
pr ogrEta oo dee $ sagemiibmt ahel B salc itdtee SGMIBESEEbAL KBRS ipt of
bet veeregidtrastidh MEkSENecaRd MM HG FSn OLREl associated
VBl SBISL . wherein the first MSISDN corresponds to the
first IMSI and the other MSISDNs correspond to the

obher | VBl sA @2mpkitesic oo e4m Pp oAt p et Bfnglai m

60 clompiuterr cospblei mgdd ueoEpItied A ecaregEam Gede1e

f or pr3GymEam hente cAdbirngodti leheoh@urastt 106 ensoebabeder
Wi t pridyersi Nbfodacdi ebimpeti sagigwor k corresponding to

the |1MSI. 63. The conputer program product of claim

60 fucohpntesnprsiadilg @rapmat €6dus8bke rpredRaME Wee or
f or mo3%e reitntwaviog mtsthgeSGEridie SN PBses at a

pr ofSiilgmaeltirey | Geabwaet WSGK , agseciaitMithdhe EMBkt IMsT,
act icoatretspondimg SbMa ﬁérsfhﬁa@WﬁﬂKﬁ”wﬂﬂﬂmﬁﬁQWor more

pr odtitte 0fIMS Bé M GRe rétint BAEHCRFPFIY N0 P € OMPAL 8Eher IMSTs
usalilse apr=agrica cddeitar th40stideidditaid NdiPtnd her SGeast one

. nobisizer, cavhere Dat é@Bhcomsespardiangdra-d d g associated

act meatseali ;i mdde SIM - 53 WD 2007/ 08975

PCT/ US2007/ 002493 65'. The conputer program product

of cl atompbAtéur LbebleOHHdRidlY GogOMPYLeFa3aRkRting mobile

pr ogoamueddenif 06n corresponding to any associated IMSI and
the corresponding associated MSISDN, irrespective of
the IMSI being activated in the SIM.

6l. The computer program product of claim 60
further comprising a computer usable program code for
maintaining at the SG, associations between a first
MSISDN and one or more other MSISDNs, wherein the
first MSISDN corresponds to the first IMSI and the
other MSISDNs correspond to the other IMSIs.

62. The computer program product of claim 60
further comprising a computer usable program code forx
authenticating at the SG, each IMSI associated with
the SIM in a distinct network corresponding to the
IMSI.

63. The computer program product of claim 60
further comprising a computer usable program code for
maintaining at the SG, the subscriber’s profile at a
local network associated with the IMSI activated in
the SIM.

64. The computer program product of claim 60
further comprising a computer usable program code for
facilitating at the SG, mobile communication
corresponding to the IMSI activated in the SIM.
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mei ntaining at the SG an infornmation entry of the
first IMSI in the first network, during a registration

we2@rngaTps by the subscriber. 66. The conput er PET/U820aT02493

product of claim®60 further conprising a conputer
usabl e program code for perfornmng a registration at
a first HLRin the first network upon receipt of the
associ ation nessage, the 10 registration indicating
subscriber's presence in a VPM network. 67. The

. ggnput er pmog avmpwtkietpodgedai préducturttherlaim 60

CONM{HSHélY GomphpBtiay usabmpyiagresalcbeeptogram code for
f agid i imOngerni natl @T,ofars Uhsfyideer isnseghali pf the
corgasPpontiiey 1A ankl FStrMSInSIWork t htutingt anekgdrscration
by fiaramsdiBvg the su@Raldid@t.o the first network, when
the subscriber is registered in a VPMN network with a
ger r esponditig: sesahbtéMShrbgoamt peoolue toro fivoriea ot hed
| M3 $rt #Or 68ompRe s6 AP W fonpagianpdiotiecpbrofrefmicuds for
furddiero 6RIREI 81 RG0A RAHUIART dtsabl £1psOUHAR dodeHeorfirst
r outd gt Reubohvakded ol WRIHMY dysscsatioh message, the
se ' ROK RS RAINY dubddeisee08dpkdBlenide tite a
VPNHE B9t wdhg .comput er program product of claim60
further conprising a conputer usable program code for
Baci | i tati ng,£hangsu0ér Mok SENagOpresRedidyy ¢Daihes0
firslr PREWOEKMMRER idh P &F Wt MR r COE 8BS ROPELAG a0 code for
VPV, pet yWeEK by eliniaifd dorot heusybsebekes, s3naling
subsgapesboha i Ag @eriPir Distcahd espident theC&iireit network
chapgersegdest ndP$IR0S i oith1 il €8MPHECEiRPERYMABwork, when
prodict s 9hsehrai@bQ s fAdd oF e FOAPE A SANYPRNC ARk with a
usapl, e pLRgLATNOdR I fasi | ££8h1 BHer OHEl G @fore other
si ghg th of the subscriber to 35 the first network
upon release of the signaling froma
68. The computer program product of claim 67
further comprising a computer usable program code for
routing the forwarded signaling by a switch to a
second MSISDN corresponding to the second IMSI in the
VPMN ‘

69. The computer program product of claim 60
further comprising a computer usable program code for
facilitating change of MSISDN corresponding to the
first network when a second IMSI corresponding to a
VPMN network is activated for the subscriber,
subsequent to a receipt of caller identification
change request message.

70. The computer program product of claim 60
further comprising a computer usable program code for
facilitating routing of signaling of the subscriber to
the first network upon release of the signaling from a
VPMN network, when the signaling was initially
directed towards the VPMN network.

71. The computer program product of claim 60
further comprising a computer usable program code for
selecting a VPMN network for registration of the
subscriber by an STK application residing in the SIM.
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VPMN networ k, when the signaling was initially
directed towards the VPWN network. 71. The conputer
w@e@gnsatspr oduct of claim60 further conpri siPOI/ES2007/002493

conmput er usabl e program code for 40 selecting a VPW

network for registration of the subscriber by an STK

application residing in the SIM 54 WD 2007/ 089755

PCT/ US2007/ 002493 72. The conputer program product of

claim60 further conprising a conputer usable program

d@de for dithe vatmpgtemnepaogmare dvisidSiNs & skadinngOa

| ocittrbherupdaipe irsesgsnge danpther agsabilet paogviEim upote for

r ececpivat ibga onegicst madt@MIESBAgebat skthelisg fa dmddieion

assopdatedmekhBlge For the associated IMSI upon receipt of
a registration message at the SG from the associated
IMST.
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