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Met hod and system for providing nobile comuni cation
corresponding to nultiple MSXSDNs associated with a
wa@ 2ovglogosbMSX Rel at ed Applications This appli cap€Dns2007/002607
clainms the benefit of United States provisional patent
application serial nunber 60/764,032, entitled "SI MM
Variations," filed on January 31, 2006. Further, this
application related to United States Patent
Appl i catj on .10/ 782,681, entitled "Providin , .
mgﬁit&%{ ISR # Hel g?ﬁg?ﬁ%f‘ﬁ’f‘&r Wﬂﬁ‘t‘ﬁ)l‘é"?’g‘éﬁﬁa“““
paréseréspohting dd il thi%1MITsoRai AbBgchbitad Mith a
fromFeb 18, 2003. Each of these rel ated patent
applications is incorporsdteel®$h by this reference
inits entirety. Field of the Invention The present
invention generally relates to nobile comunication.
Redrad-ad Appliaprkionshe i nvention relates to nobile
comuni cation corresponding to nultiple Mobile Station
I nternational Subscriber Directory Nunmbers (MSI SDNs)
Thigsseppdtemtdiam aciapfgbe Lheer gnobbt MBI | dnited States
prof&!?%ﬁé@er K%‘E%F&' % iR 3o PaGkgropnd pinde  69/764, 032,
nventi on biTe co nication services are becom ng
entihtedas8GMY p¥pudimtiddence, fiilerd ien a Gompetytidh, 2006.
ruzPRLFCCL I LT erent, MmbiLe SLALOM S Lol NAIPaZkIdes patent

e
e'f roanm ng - revenues. e Subscri bers,

 Appliegténnl yNooamlbethdeassiwo entinrledolRrdesding multiple

tribute a mpjorityaf this roamn revenu.érhee ”
MSI%@& IJensu%scsfll%égg f%/@\auencflfymrug]‘a@rﬁ‘gle? V\/ere%alﬁﬁ% r %Jfr%ners’
filaat var lFemAnm pne00K , Merleiviisig g et oy ks romh&dones, 2003.
Eacﬂeaﬂprghgg%tggigkéht%%tent applications is incorporated

herein by this reference in its entirety.

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 a single International Mobile
Subscriber Identity (IMSI).

Background of the Invention

Mobile communication services are becoming
increasingly popular. Hence, there 1is a competition
between different mobile operators for increasing their
roaming revenues. The mobile subscribers, who frequently

roam between two or more countries, contribute a majority
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networks can be in the same country, or nmay be present
in different countries. A local Mbile Station

woO paoefosmel onal Subscriber Directory Nunmber (MSPGDNS2007/002607

each of the visited networks allows the roam ng
subscribers to call local subscribers of the visited
net wor ks at cheaper |l ocal rates instead of expensive
roamng rates. In addition, the |ocal subscribers of
tFe vi.sited_networks can call the roam ng subscri bers

t F 4 S%caF CPEE®Y . TOBRREPFy, Ehe®ani MPksiusscr sscribers
buyguéHbs¢r i besm! drtdan Medhes KShM gféacrv%r]gé LAY one or

visited networks to get |local rates dialin However ,

PHES r FARUNF S UBSENPEES -neli b@mWW@rbrﬁgudﬂathsl Misited
ﬁéfﬁoﬁkéhc@nSHQ‘EHckﬁE QHﬁéeEEhﬁt!gs'Qﬁgrg%%ggékggggent in

hence, may not be able to recerve cal’l-Tel
AbREBENLT FoMPdd iae vi BebooalhMoblidee Fisttiork WBEEBNational

donagihiion g SR, SRSTLAR 5T o e

t he home network, he“cannot rece
whelhed cwtwomksit ed loersyites arahniisicot hebshBEiBBENs ofo call

19€aY] MIELBELIOCK S0 TeRE! OhPaikha SHEBROEAY Catd cheaper

facilitate no € comrunrcati on corres
Yorel neratels VIIrSDMNamhd ¢fie eKbensMSbSU&baﬁlm@e rates. In

A negﬁf k f ,the roam.ng subscrjber. ,.One
t%%h{ﬁfgﬁé 0 e:erzoga%ersvlf%sec’flob?ﬁ% P an#}l"\ﬁ Jire§hepgtworks
@in a ddoe Pl i o dbiirdee Nﬁbﬂﬂﬂil{éﬂﬂ\bat \Mh@elbbﬁl rates.
ubscrlber enj o | oc tes in _Qne or nor
jé?‘?:g% Pug'l i OB e ts\ﬁ(ﬁ’]%f Zl;l?’M(E %s’r?rlber ldentity
Mrmlmbsspormrfmg areer dxs HﬁrehEPM\.isl\zﬁl&ﬂ\Betwar&@dlﬂd OfletOlocal
rece|V|n the ca I-related and the non call-re| ated
rates ling. owever, the roaming subscriber needs to
swap his original SIM card with a SIM card of currently
visited network and hence, may not be able to receive
call-related and non-call related services on his home
network MSISDN. In addition, when the roaming subscriber
is back in the home network, he cannot receive the call-
related and non call-related services on his other
MSTISDNs of the vwvisited networks. Therefore, it is
desirable to facilitate mobile communication
corresponding to the home network MSISDN and the other
MSISDNs of the visited networks of the roaming

subscriber.

One technique offers a service to the roaming
subscribers of a Home Public Mobile Network (HPMN), where
the roaming subscriber enjoys local rates in one or more
Friendly Public Mobile Networks (FPMNs) with
corresponding one or more FPMN MSISDNs, in addition to

receiving the call-related and the non call-related

TECH/482899.1 2
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TECH 482899. 1 2services on an HPMN MSI SDN. The FPMNs
are one or nore public nobile networks, with which the

wWOoRMN0BEms2 a roam ng rel ati onship. The servi ce PECT/UB20%002607

a multiple International Mbile Subscriber Identity
(IMsl) SIMcard. The nultiple SIMcard contains an
HPWN | MSI and FPMN I MSls, as well as the HPMN NSl SDN
and FPWN Sl SDNs associated with the HPWN | MSI and
FPWVN. I MSI's, respectively. The nultiple-1MSI SIMcard

REBUSCES HAVe Bn BPMNTGILSEN - (BT BRYNFcatononghieh more

puboiet mealille delieed sk NeyeHhrl @Rl dnoGHd oot L8E A roaming
rogn1ng subscriber and sel ects the appropriate | M .
BRURESPRESIENdi ngTRBI SDNEeFBheSer, Ui bk@es toa  multiple

BHDEEhRRE @ 1l Mcb SEE VEGEs c LB FOFHIAG iSUPS EF)l
needs to procure a nultipfg%Pﬁg? %ﬁbﬁ%ﬁ%ﬁ? g% @?Lpﬁggecard.

hie griHF HRte HEVRY SIanshr gonitRiartot Rer HBMKNI BMSIt and  FPMN
meyksle Lbi syseivi g8 tentheyppam @'gﬁ%ksp;gghgefmwe. SISDNs

HPMN reserves a special range of S to provide
3peoseéptipge. ®gahn, theor dEPMNo sUiMSEri bentdo t RPMN  IMSIs,

SELENLEE; r j i speci a

ISP PHI5, SR MBSO Tl MR 0B Lo v

HBY onFiorg ko it he (§PE¢i alaghiPMatMShny angéickhe &Rbbmatically
' or FP LSDNs to .the roam.n .

su %%?§b29?3u6%%yéh‘%cggs -on, dﬁ% éég%cfg?ggji eSEBRNriber

ABI SDNe lwictls t ieh¢PMVEpkBlopN.atihe HRMKN acirivat esriBeponding

Lce, .an the roam.ng supscriber replaces his .
@gﬁé?ﬁhgﬁﬁﬁgﬁ%ﬁmﬂ%3r§5§%$ Re © eﬁﬁ%ﬁg%P%ﬂ §h&%aF8FVlce'
Ao ordang i aubsbetbeeC ibelie to pseyideet Be BELYESEe—TMST

carries a special SIMcard that

éﬂ@ roa N ubscri_ber
EHh GRS AN PRRETRSE 4P 59471901 ERIN Patpard.

In another technique to provide this service to the
roaming subscriber, the HPMN reserves a special range of
HPMN IMSIs to provide the service. Again, in order to
subscribe to this service, the roaming subscriber must
buy a special HPMN SIM card with a corresponding HPMN
IMSI, belonging to the special HPMN IMSI range. The HPMN
assigns one or more FPMN MSISDNs to the roaming
subscriber, upon subscription, and associates the FPMN
MSISDNs with the HPMN MSISDN. The HPMN activates the
service, once the roaming subscriber zreplaces his

existing HPMN SIM card with the special HPMN SIM card.

According to another technique to provide the service,
the roaming subscriber carries a special SIM card that
contains an HPMN IMSI and a SIM Tool-Kit (STK)
application. The technique employs a distributed network

of nodes for handling the service. When the roaming

TECH/482899.1 3
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application. The techni que enploys a distributed
networ k of nodes for handling the service. \Wen the

WO o@miosag2l ECH 482899. 1 3subscri ber registers mT/0SBN7/002607

FPMN with the HPMN IMSI in a first registration, the
STK application inforns an FPWMN node about the roam ng
subscri ber' s |ocation and an HPMN node. The FPMN node
then sends an FPMN I Msl and a correspondi ng FPWN

VS| SDN t he roam n subscriber' s SIMcard. The STK
EURSESIORT RERISHHETD i AP FRINC 0D ridds SEPUN SHST in a

Wi B+t neegﬁ?%kéﬁ@bn, Thereagtrr ,a;;ﬂn.elcFaP&\%ﬁo%ﬂdﬁn@ nﬁn FPMN

t he HPMN node about the roam ng subscriber, i.e.
ROER RPWtbsERre béPa§‘lln6ca?qkbﬁpr%}ﬁ%rﬁﬁwﬂdolq@ﬁloran@n@hén HPMN

EBNN MBLERN. repRsequgat | Xﬁhetnhes%‘?i%@ NQSURERIN DEMST  and  a
enjoys local rate benefit in the FPVWMN. The FPMN node

@AY TERE RPN th JHRN 38 HE RNt ot & higandiaamicad | suhdcgiBer’s SIM
555:&' CefnOn iy h@ﬁuggsHle\le My &gl g @ké% second

However, this technique uses a distributed network
nedas teemgiost | wWgtbf theodePMK tllrmSI—lPl\/le&mEaafh@de Hrhe FPMN

P, t t b
£35S (BHC DL | oS MR AL R e,
w.eh FiF!m\I Hefdimirfeur sheskoride e ﬁ.O&EIitlig)nsubShEI UEPMN IMSI,
Sd% %aﬁ: gﬁﬁ 0 I%'”%Pﬁet aﬁg{ mgéggmlng subscriber

speC|a contalnlng
appbireatlioaral (haet@r banee€ iaf :‘.trhetta@oveMNeci'nnequesmnr @ode and

j nco ent .for th subscri ber, .as t

#5%@%’3&3%%%?. BgPrﬁé 3et g:gorelﬁ? (giehl C8'ldyi nﬁMﬁPﬁﬁerces

ShMedgher HenaeeMN NesESDR arneed FEMN hesBEDN{ OHoRever, this
solution for facilitating nobile conmunication

E8FPBLFBRAIMRES o2 ni sl W SIRE CHSE boi%dh 09 Fh ogRsisting
&SPV I Mhe Ofint hehesUBBEAKI R8I MM HhBEW in each of the FPMNs.

Further, the subscriber registers twice with the FPMN,
once with HPMN IMSI and secondly with FPMN IMSI.
Furthermore, the roaming subscriber needs to replace his
original SIM card with the special SIM card containing

the complex STK application.

One or more of the above techniques are inconvenient
for the roaming subscriber, as the roaming subscriber
needs to replace his existing HPMN SIM card. Hence, there
is a need in the art for a solution for facilitating
mobile communication corresponding to multiple MSISDNs
associated with an HPMN IMSI of the subscriber, without
changing the existing HPMN SIM.

Summary

TECH/482899.1 4
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changi ng the existing HPMN SIM Sunmmary
TECH 482899. 1The present invention generally rel ates

W e00d/08m8ehod, system and conput er program pr odBCT/USZINT/002607

nobi | e communi cati on. The net hod incl udes assi gni ng
one or nore Mobile Station International Subscriber
Directory Nunbers (MSI SDNs) to a subscriber of a Hone
Public Mobile Network (HPMN) , upon receiving a

' PEhePr i et el S SRR bEl i lEs e rpnetnod,
Subsemi bernkddentddmpuiitl e 43 ddami t hpaoa@eresp@dd Ny mobile

PWVN | nt ti | Mobile Subscriber Identity (1MSI)
SR EBt st SERE TREDAE: Ot 1A heR SPGies one or more

MoRALENGtat A8 O0h 6é ERat 0bnk e SMBI<IONL M t B; I:Q@tb'ﬁWNumbers
e

to facilitate signaling corresponding to t
MF%Dﬁc’aﬁd ?‘Fﬁs%}mogséoﬁoé‘t%d’%’%%ctH@blle_ Network
$MbERY | beiponNee £BY RGO PEQPOSESpR i BHSIEM { P4 MBI LR ssage
conmuni cation. The systemincludes a Signaling Gateway
frep ithe asiRFrREP8He dF or Sl linegt fatmway (SG). The

b sEpabLeNa 2 SURSCIH ' ¥ oNU (B

to a subscri b%r %f_ a Wneaﬁggﬁ%g%bﬁ F@ghg%%k% (SIM)

bt ResOTEafPAnENE CHPWY i dntgcniardidnsil tslsile Spbscriber
cri T ubscry HP, S riber

ey Mhan ) (&N ST Rl BSTB b NI *Further

irclbudesi crslathig | 2n Sebsociibéridrdent i the( MEBI9DNMdwabh the

PG TR ERREVS B Fon Fas i rtapndthd to the
REMphal MEE 0¥ r espondi higet 0 MIESDHIPYN NG <SP abedt hevith  the
g@%é%@@ber.

The invention proposes a system for mobile
communication. The system includes a Signaling Gateway
(SG) for assigning one or more Mobile Station
International Subscriber Directory Numbers (MSISDNs) to a
subscriber of a Home Public Mobile Network (HPMN) upon
receiving a subscription activation message from the
subscriber. The subscriber has an HPMN Subscriber
Identity Module (SIM) with a corresponding HPMN
International Mobile Subscriber Identity (IMSI) and an
HPMN MSISDN. The SG further creates an association of the
MSISDNs with the HPMN MSISDN to facilitate signaling
corresponding to the HPMN MSISDN and the MSISDNs

associated with the subscriber.

The invention proposes a computer program product for
mobile communication. The computer program product

includes a computer .usable medium including a computer

TECH/482899.1 5



associated with the subscriber. The invention proposes
a conputer program product for nobile conmunicati on.
wab@7osasput er program product includes a conpuP&r/US2007/002607
usabl e nmedi um includi ng a conputer TECH 482899. lusabl e
program code for assigning one or nore Mbile Station
I nternational Subscriber Directory Nunbers (MsSI SDNs)
to a subscriber of a Honme Public Mbile Network (HPM)
ugoglgecei yi ng a sugscr'gti on actiyation nmessage from
FRE sUbsRr P Bef Mat 398 ng‘H i P CRNRY (% .OFhdore Mobile
sthstohber Thae raadiN ISUbsideribdent | by rMdee  Numbers
%ﬁgi% Wé}h a corres on%i%ﬁrg HPMN | nt er nati onal Mobile
PEBér TPaéntTURS ¢ ? 9hd2aHAmsVg Wil SpNolhde Network

CRERN} erudBrogradepraAieCt a f Wilteiri el sdes & £ message
%J/%z;\bl e program code for creating an association o tﬁle

BN St RHr HPR MEF SN £6 9nadiing aGatswpal i (8F) . The
SEHhEEEPBAYI NMh 4 0ahhepiRvN R
associated with the subscﬂygg?%TECI—v Eggggg_{ﬁ%?%?le (SIM)
WeERr fpEPrsE esP it h gBPYN GLnteirnpgsoratle Meb et Snbscriber
f@&nt aei! ifraldg Shgnali r di to iple
oo o SETED adnah S LipEenny Mg Rdiit8t Sprogran
REPBers EVBItdNG) insdudest el wonmpudesubssabber mpfogram code

i. il HP it rrespandj
(REECPARLeaghln | DL ROSNL it SEERRVLRD o
NSIgRRotdarfeecMiiteae enpodilimgt ofrtésppndient to the HPMN

jr VY. [ [ strates, a system bl ock diagra
D?élo?@]g[? IO%IIQ%I Ei&% gll% Ill-éclaj\ll\feér assuspop%lr%‘t?% glghbgg‘fai ﬁé’;bs rioer.
registered in a Friendly Public Mbile Network (FPM)

, in accordance with an enbodi nent of the present
i nventi on.

TECH/482899.1 6
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FIG 3 is a flowchart for facilitating signaling
corresponding to nultiple MSISDNs associated with a

wag@adw3osisber of an HPMN with a correspondi ng HPROI/URSBD7/002607

i n accordance with an enbodi nent of the present
invention. FIG 4 is a signal flow diagram
representing a Short Message Service (SM5) as a
subscription activation.nmessage from a subscri ber
egistered i.n.an FPMWN for facilitating signaling
REFPES ABRAEAB LIS P IRMISEN and an FPAN MBI SDN of
the subscriber, in accordance with an enbodi nent of
the present invention. FIG 5 is a signal flow diagram
f o LG r elyi 1 +BEFBALASs TageysEem Aopodiagidi b atbegr shenaling
&&9E8EEbRAINGN 88 REWMN: ibReackghdaaceg Lt b an i
g n ipfe ﬁ@ﬁg 8 ﬁﬁéiﬁigzgggFernatlonal

enbodi nent of the present invention.
dyperribpy Pigigptry | Yunbeagr alfIO3DNS ) egisstocitdted with a
IBSSAPELELO M oRa cnl egLal 8 i -
R T R-EoCts dhriiaia FHOAR Conbod ent oo cEiio (1 Rugh vien =
¢oveasPondippgG HPMY a dingreadnatiowmall agrdMobibe a HSabacriber

fr -pai d subscriber .registered
flcﬁélggiﬁﬁmiﬁlé%qécc%?ngﬁgg%vama Can & oalnnr?mboé?q“ﬁfgt of the
present inventiom. FIG 8 is a signal flow diagramfor
a data restore nessage froma pre-paid subscriber
registered in an FPMN, in accordance with an

enpddi.mren? ofiltlhestpraisest ianvesyseem FIKiodki S dlagram for
signal..flow diagram for_a neral Packet [Radi o Service .

PRy PGl 8L FabroN MARERES [ FonfaSUbscriber reGistered in
a Friendly Public Mobile Network (FPMN), in accordance

with an embodiment of the present invention.

FIG. 3 1s a flow chart for facilitating signaling
corresponding to multiple MSISDNs associated with a
subscriber of an HPMN with a corresponding HPMN IMSI, in

accordance with an embodiment of the present invention.

FIG. 4 is a signal flow diagram representing a Short
Message Service (SMS) as a subscription activation
message from a subscriber registered in an FPMN for
facilitating signaling corresponding to an HPMN MSISDN
and an FPMN MSISDN of the subscriber, in accordance with

an embodiment of the present invention.

FIG. 5 is a signal flow diagram for a registration
message from a post-paid subscriber registering in an
FPMN, in accordance with an embodiment of the present

invention.

-~

TECH/482899.1 7
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subscri ber registering in an FPMN, in accordance with
an enbodi nent of the present invention. FIG 10 is a

W@ e@nagIstt ow di agram representing a nobil e ori BCTEE®A7/002607

call froma post-paid subscriber registered in an

FPMN, in accordance with an enbodi nent of the present

invention. FIGS. HA and H B represent a signal flow

diagramfor a nobile originated call froma pre-paid

subsE i bér Legist eriethaln dhokwPMMiagpaAccOsdance rWgtikt ration
FI GS. 12A and

n_enbodi nent of the present ipvention. > _ _
%ﬁésfg&eggﬁfn aasiaﬁﬁl'pﬁllgw anﬁFél;hble&r &SP ing in an
PPMY|, nal®d seald rddrde a wirtdr Pahd sHBSEIMBRE of the present
TECH 482899. 1registered in an FPMN, in accordance

WY APEAGCher enbodi ment of the present invention. FIG

13 is a signal flow diagramrepresenting a nobile

term nated call to an HPM\- MSI SDN of a post - pai d”

sutfsiG i bdr }egiast 8ignaln BlowpMiadyamcfordaacalatid hrestore

di of t L t ] Lan.. F . d.
2565480 Tt b, BeeprgReal LNSEL L0k, FLER AN in o

TR naked aggdrdancs WRVKG MBhSDMloddamene- paf d the present
ShPSREERRN registered in an FPMN, in accordance wth

an enbodi ment of the present invention. FIGS. 15A and

15B represent a signal flow diagramfor a nobile

terynated cal . to. P MSI SDN of a post - pai
sugls,?g]r'i bgr Jf%gﬁst%%@ﬁalfn%m@ ,aqlﬁ’?“bcgﬁsda‘gcég\iﬁat hrestore
regs eapedifment sofprdipgi@ssubscribeti argidtEred 6/ an FPMN,

B, C represent a_signal, flow diagramfor a
%bi °e q)erl;rla?ﬁlrh%\ef ed wé'a?\:lq t 8"an WW%EN o(?]gn the present
invention.

FIG. 9 is a signal flow diagram for a General Packet
Radio Service (GPRS) registration message from a
subscriber registering in an FPMN, in accordance with an

embodiment of the present invention.

FIG. 10 is a signal flow diagram representing a mobile
originated call from a post-paid subscriber registered in
an FPMN, in accordance with an embodiment of the present

invention.

FIGS. 11A and 11B represent a signal flow diagram for
a mobile originated call from a pre-paid subscriber
registered in an FPMN, in accordance with an embodiment

of the present invention.

FIGS. 12A and 12B represent a signal flow diagram for

a mobile originated call from a pre-paid subscriber

TECH/482899.1 8
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a pre-paid subscriber registered in an FPMN, in
accordance with an enbodi nent of the present

wo paoefoggsen. FIGS. 17A and 17B represent a si gnedT/Ubzo0r/002607

diagramfor a nobile termnated call to an FPMN\- MSI SDN
of a post-paid subscriber registered in a Visited
Public Mobile Network (VPMN) , in accordance with an
enbodi rrent of the present invention. FIGS. 18A, 18B

present _a Si fl ow di agram for a npbile
?egm nat % car't t8™an E%nﬁq%{@ MBHEDNAGFOEdpmEe  with  another
diEcbAR2829 olfpaitk pibssenbetnvegtsbared in a VPW, in
accordance with an enbodi nent of the present
invention. FIG 19 is a signal flow diagram
I e[FIEs.ent 3 ngsaaadiidrta or Egbatied gSher tréwfé@&@téqgvacaoblle
froma subscriber registered in an

é’é‘&?"aﬁﬁﬁg WEEET éﬁood?rﬁenﬁpwwspﬂl%semf a post-paid
s¥EBLiBBr Ry L0184 151 UR! Fhigw dir@ggi%@oEmnﬁg JGkeh an

representing a nmobile termnated SM8 o an

ProedinpsEr Pheitheegizasent inmvemtEPMVN, i n accor dance

with an enbodi nent of the present invention. FIG 21

is a signal flow diagramrepresenting a nobile

t eFGat eb4BVBNdo 14B FPRNE#BEBDN 0f sigsabsdilidberdiagram for

4 gLe card W _

erer"g!c))glam%n%éo i eggaﬁ/glcs:g%? i%%vegr} ?@%ﬁNﬁdé’?sgg if & pre-paid

%liﬂ@ﬁ@ribEanﬁ@llgimee@pnesesm i AGMH, nobi | ecterdianateedvith an
F of A subscrl ber registered in a

%/ ﬂf‘%ﬂgcggy ancg sﬁwn A EREdET RRAt of the present

invention. FIG 23 is a si gnal fl ow di agram

r Nt [

e@&%%qtigg gngoqggarepresent a signal flow diagram for
a mobile terminated call to an FPMN-MSISDN of a post-paid

subscriber registered in an FPMN, in accordance with an

embodiment of the present invention.

FIGS. 16A, 16B, and 16C represent a signal flow
diagram for a mobile terminated call to an FPMN-MSISDN of
a pre-paid subscriber registered in an FPMN, in

accordance with an embodiment of the present invention.

FIGS. 17A and 17B represent a signal flow diagram for
a mobile terminated call to an FPMN-MSISDN of a post-paid
subscriber registered in a Visited Public Mobile Network
(VPMN), in accordance with an embodiment of the present

invention.

FIGS. 18A, 18B and 18C represent a signal flow diagram
for a mobile terminated call to an FPMN-MSISDN of a pre-

TECH/482899.1 9



10

15

20

25

30

term nated Mul ti medi a Messaging Service (MVB) to an
FPMNIVBI SDN of a subscriber registered in an FPMN, in

wa@ewosiware with an enbodi nent of the present PCT/US2007/002607

invention. Detailed description In the follow ng
description, for purposes of explanation, specific
nunbers, materials and TECH 482899. 1 10confi gurati ons
are set forth in order to provide a thorough

ag ép%n of the,invention. It be apparent,

Bow her eSPhg CEFGEn Y %kVPMan%ea%??rdﬁﬁsﬁ with
azhleemnudﬁ]menm ey hee RFasdécedimibheubnt hese specific
details.” I n sone instances, well-known features may be

omitted or sinplified so as not to obscure the present

I nard.i orp fﬁrbh@maﬂé% ffgﬁrﬁﬂﬁﬁrbﬁ U@%fﬁggﬁéiﬁéthoﬁoblle
to, ope emhodi nent" or an enbodi ment" neans that a

%FH’&%F%F reanty fMesppget FeevgreehsPde) efirem ca subscriber
Ffegcst8Lddi L OgReGEMN W hh 4 g&%zﬁ{m‘g?é {Tﬁe I'San embodiment

included in at [east one enbo nvent 1 on.
JhetRpprEpaREES iGVarHd hr ase "in an enbodi nent” in
vari ous places in the specification are not
necessarily all referring to the sanme enbodi nent. The

pr &dént dthveat o ignedosBsow dyspeamf meppremamtiitgg aa mobile

' f it il | i on
%%#%%é%%% ngﬁ¥% %Ftlgﬁp Ngg&ﬁnﬁgggﬁﬁ%n Pht ePhat FBREFTiber
J&m's%tebb%d Birr ezt o FPMNUThEN S ackiBirSEN)e ofiahs s cenbediment

;qEF [ il.e Network (HPMN) . The
subsc er %gé %R Blibscri ber I dentity Mdul e

(SIM with a corresponding HPWMN I nternational Mobile

gggzﬁr:%g{ Jdentlt%ngww%fow éfﬁgégﬁfﬁg%ﬁéﬁéggfﬁgtg mobile
terminated SMS to an FPMN-MSISDN of a subscriber
registered in an FPMN, in accordance with an embodiment

of the present invention.

FIG. 22 is a signal flow diagram representing a mobile
terminated SMS to an FPMN-MSISDN of a subscriber
registered in a VPMN, in accordance with an embodiment of

the present invention.

FIG. 23 is a signal flow diagram representing a mobile
terminated Multimedia Messaging Service (MMS) to an FPMN-
MSISDN of a subscriber registered in an FPMN, in

accordance with an embodiment of the present invention.
Detailed description

In the following description, for purposes of

explanation, specific numbers, materials and

TECH/482899.1 10



and an HPWN Mobile Station International Subscriber

Directory Nunber (MSISDN) , hereinafter referred to as
W@RoOVBSBEIN- H. The service is, hereinafter, refPCT/E82000002607

as a Single IMsl Multiple MSISDN (SIMM service and

the systemis, hereinafter, referred to as an SI WM

system Furthernore, the subscriber is, .

i nterchangeably, referred to as an SI MM subscriber.

The fEBMY aftdroms a speci bt f rEgpghy fAanbhgekrel atd orbgjgﬁde a

| th one or re Publjc Mbile Networks (PM\s), _

ﬁ%?éohlg?\ ePn%Ie?ﬁaerbd%%gasoﬁEGV‘QSZBQE.en 1P eddl y will be

Bpphirenthbi hewdpewor kso (6RM\S)avi L Qa‘xfdarn;;.iéf N1 in the

service to the supscriber, when the subscriber is

REGr st The neorppkd onTHea S ubscrpbeet dapdy switcant these

spaberikenlidsan the Jdis; nEeLnREaY! Qi LRE T Micatures

service, the FPM\Ns all ocate a pre-defined range o

RBYSH® PBitkedHPIN. Uprl shbedr isgt i @8 tott heoSIdbcure the

8ExERe, theveuRscd ber ﬁ%ﬁéﬁ%ﬁg%&@g,onergkegg%%e in the

| SDNs corresponding to The one~or Tore

MRESDRE cBERORg tte t Neorpr e-aldfdodiguenafigeonf NBhSDAEbodiment”
ne re Iﬁ%\tﬁ : assigned to the Sl _

Ig%%rslgrl bg?lgqgerr%/ﬁe ytggxg'g%por?re%ncfrer'he @Wwﬁae or

cherppPvRrdstilce biddsagilbsilng Cal | DetaidctRes®r dswith  the

N EPMN S f th .
e K ST B ———

imeeptéonnt iTivent iappedienEEINs odef i BRea SplReaaE “in

T ator_ Tarif.f (10T) for the SI.MM subscri ber. .
%“ﬂ%géﬁﬁﬁlg%r ovfl%legalrn oolﬁmp' 6 Zoott 4 sPRfcification are
sopsoecbesatrdlgn aBRMYaftd @ Dh @ at b NEhB0HSRe @mddd ikt .
FPMNs for special billing processing. Alternatively,
the FPMNs do not

The present invention proposes a system for providing

a service to  facilitate mobile communication
corresponding to multiple Mobile Station International
Subscriber Directory Numbers (MSISDNs) of a subscriber of
a Home Public Mobile Network (HPMN). The subscriber has
an HPMN Subscriber Identity Module (SIM) with a
corresponding HPMN International Mobile Subscriber
Identity (IMSI), hereinafter referred to as an IMSI-H,
and an HPMN Mobile Statioh International Subscriber
Directory Number (MSISDN), hereinafter referred to as an
MSISDN-H. The service is, hereinafter, referred to as a
Single IMSI Multiple MSISDN (SIMM) service and the system
is, hereinafter, referred to as an SIMM system.
Furthermore, the subscriber is, interchangeably, referred
to as an BSIMM subscriber. The HPMN forms a special
friendly roaming relationship with one or more Public

Mobile Networks (PMNs), hereinafter referred to as

TECH/482899.1 11
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change the 10T and apply a normal Transfer Accounting
Procedure (TAP) . The HPMN may provide discount to the

w®kodviosaskscri ber in roam ng charges in the FPMET/ERZN07/002607

clai mthe discount fromthe FPMNs. The SI MM subscri ber
may pay a nonthly subscription fee and get the

di scount for each nonth of the SI MM service used.

D fferent subscription fees nmay be charged dependi ng

g iehellier Pubd ieneMobimer eNdbly oSS aqugggl)gnegot Oofhsr the
S| MM subscri ber ermanentl or_ tenporaril é
B TTSRELCS . At BRELGUTPEFEHPEET GIFT hEhel \RbSCTiber is

$OLH st 1@l I a3PORMIN] Fpamhe MaleSDNuHRND K Sehys  1ocal
MSI'SDN TECH 482899. 1 12associ ated with the subscri ber

REVPRE t RenefstH, inn Bbeor BBANE- wi For arpeotbbdi p@ntthé SIMM
tsa%varc%senttn vef' MRS &%ga%fet erg ﬁ%@% W@gegay’range of
to as t

|nterchangea e referre system
NRd SPBIsSSDNCH @drer edpiilis tépam HPWMNS¢@2ptTle sdésondthe SIMM

cor pPQyy F d,i rei nafter
MO yRReGO LR DU LAl TRV S fng e BBEE s TsDNS
pryrésbiomstinande oft HEPMTEVBISSDNSHad | @oat ediby nfeRMN MSISDNs
In od n f _the present iqQn, VN
Hilont 82, R0 Bk agLokhe BLESETLS MEPLLRD, ‘D one o
BnotheXSEabYdi meay dbet hespigseat toveatd osIMPMSukZribers
04 reside in different countries. An

and FPWMN
PREEPASH T Ao SRR EaF FYer (1SC) 106 coupl es HPWN
102 and FPMN 104, when HPMWN 102 and FPMN. 104 reside

%f e@%\%cou “’gl? FPIVN 10;18{!&% be _a_Mbile ina Call
V|r er5tSr {FMMO setrheadBidildng FomEng

bedatmy Hcar@ar (opR)et¥RsK ahdiRidWARY, anbMesudiBBN from
tﬁes%m%(égggégdaia%g% Mﬂ%DFPMN MSISDNs. In an embodiment
of the present invention, the FPMNs define a special
Inter-operator Tariff (IOT) for the SIMM subscriber. The
HPMN provides information about the SIMM subscriber to an
FPMN data-clearing house, or to the FPMNs for special
billing processing. Alternatively, the FPMNs do not
change the IOT and apply a normal Transfer Accounting
Procedure (TAP). The HPMN may provide discount to the
SIMM subscriber in rcaming charges in the FPMNs and claim
the discount from the FPMNs. The SIMM subscriber may pay
a monthly subscription fee and get the discount for each
month of the SIMM service used. Different subscription
fees may be charged depending on whether the one or more

MSISDNs are assigned to the SIMM subscriber permanently

or temporarily.

FIG. 1 illustrates a system 100 for providing the SIMM
service corresponding to the MSISDN-H and a second MSISDN

TECH/482899.1 12



System 100 includes a Signaling Gateway (SG 108. In
an enbodi nent of the present invention, SG 108 resides
WO p0oFesM22102. | n anot her enbodi nent of the preBenUS2007/002607
i nvention, SG 108 resides in FPWN 104. System 100
further includes in HPMN 102, a Signal Transfer Point
(STP) 110, a Hone Location Register (HLR) 112, a
Gat eway Mbbi'le Switching Center (GWSC) 114, a Short
h/bss»agatﬁeivmﬂ:tcertﬂ‘@r esMBOribks; dawigig edhecdMOmH, in

BT S S AR SRR pyension

Swﬁglhﬂitéﬂ}?éﬁﬁtemnd0VNB@Y12@nﬂﬂthﬂm%e$FWNr1@2 referred

he h te f d ;
EER3F 1 S o SR FYAERR an st SAePIEH S et to an
ElllL?!ShNﬁl %C— H%Osebeznems@ilwlf%r\%gor&@ Holk(; FPMN 104
-H 11
o TEC'PH%% 13158 &b sPooan r§ Mfspn-F.  The

& %t &PcoRRec and
M@Emmm—cmt Bemfohb;seafdn at tpefe-@im‘nraecsl gaalgleng:):tSyFPEIm #MSISDNs

SS7) stem 1 furgher includes in FP

% tf*fg ? Frﬁ_“ﬂ%“lgg’“ ﬁ/sé%z%“b% 1EERE ﬁMgl %a SylRyesent
13@erdichbr, VMG 32,05 reel S‘PRN12204HLPe§24e GA/BC the same
126, .SMSC 128, VLR 130, and V| 32 reside in

FORNtEy Hho HETISar PRPSILBFBE r & (TP asPARSENS. Favention,
g%gNFagggLBanlﬁ%mé@gB%é;sﬂ% ian S Efed®8coantries. An

- and a - res ectlv STP-E 12
APR S it ORABCSRTIAG S ST 28 LSRR ]@/‘136"“8 ge" HEMN 102

WWVRC FEMIZ ara i ntelgonaested) 0andagamepMyat 80w t Beside in
each other over an SS7 |link. It would be apparent

P HKE | (P9 afEMN hdL AHPRAY 162 afd phhl 50401 rtual

AR v 1510 bge&%%rvamm ) Ot Ber i1 dn gl ememt SL(M0khay be a
shown in FI G de endln% on the
partner network of the MVN

as the MNVO.

O and residing in same country

System 100 includes a Signaling Gateway (SG) 108. 1In
an embodiment of the present invention, SG 108 resides in
HPMN 102. In another embodiment of the present invention,
SG 108 resides in FPMN 104. System 100 further includes
in HPMN 102, a Signal Transfer Point (STP) 110, a Home
Location Register (HLR) 112, a Gateway Mobile Switching
Center (GMSC) 114, a Short Message Service Center (SMSC)
116, a Visited Location Register (VLR) 118, and a Visited
Mobile Switching Center (VMSC) 120. Since, STP 110, HLR
112, GMSC 114, SMSC 116, VLR 118, and VMSC 120 reside in
HPMN 102, they are hereinafter, referred to as an STP-H
110, an HLR-H 112, a GMSC-H 114, an SMSC-H 116, a VLR-H
118, and a VMSC-H 120, respectively. SG 108, STp-H 110,
HLR-H 112, GMSC-H 114, SMSC-H 116, VLR-H 118, and VMSC-H

TECH/482899.1 13
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architecture under consideration. System 100 further
includes a first International STP (ISTP) 134 and a

wW@Q eaassbSTP 136. First | STP 134 and second | SHEr/USH07/002607

reside in | SC 106. First | STP 134 communi cates with
STP-H 110 over an SS7 link and is, hereinafter,
referred to as | STP-H 134. Second | STP 136

comuni cates with STP-F 122 over an SS7 link and is,

eLpaft [ to as L STP-F 136. | STP-H 134 and
P2 pol? B eaheoRheET et e abhmbuid At ng on Sih other
dverk.a SEigH8lang @Gystidme VBl G F 1onkbe subscri ber,
upon receiving a subscription activation nessage from
the subscriber at SG 108. In an enbodi nent of the
pr syenleni nveot ifustHr 198caagdegnsid hepMEl SN F oy tdep 122,

I b iy, | h nbodi t of th
7 oBER: Thventl GRCGCI 768 i GHOC b2 WSl SDNI1 3 e and. 2

wsciiber JECEEA82899. 1o 4perranedh| Y oMie 1986 SSsaigse 128,
a routing query 'to HLR-H 112 to get the | MsI-H
U ocidftred aid h MRS sdier inseddeThdmeafPMN, 864108 they are

He 18341051 88r 2S 8% 1Qf 48 VBEPPNEF (Wt h I heyrp_r 124, a

MBI SDN-H, and nmaintains the association i a

H=F | p2 6 onadaSMFEsE CeRipl ¥l YBRSE 168,. and am VMSC-F 132,
Lppl of  tdyep D eseny '%g%‘ Oty 4 L NERUDSET Bt ONgye ek

dat abase resides within 3G The slbscriber ¢an
Zdhd VRB-§ubt2Pi ptérch HMSCval | b2 messagénteamosinididred, and

r ) Visited Public .Mbil
%ﬁ%@%NEW%%%ﬁ%%f%‘?%ﬂ%naggﬂm l%?vbbﬁ gvould be
Ipassakt (PON)a |, peirslorhs khl HRWN it02thas axx, that HPMN 102

atg hi 0 vide the SI service. The
a;nSJbscFlri pii olﬁln)l}actnlpar at iaonsorreslélacglg{%% oFeE bPUS p P tRGE network
dliemengs t 0 (natShahowkssange $aGUI cel \ SMojepRaSHERy abn  the

architecture under consideration.

System 100 further includes a first International STP
(ISTP) 134 and a second ISTP 136. First ISTP 134 and
second ISTP 136 reside in ISC 106. First ISTP 134
communicates with STP-H 110 over an S8S7 1link and is,
hereinafter, referred to as ISTP-H 134. Second ISTP 136
communicates with "'STP-F 122 over an SS7 1link and is,
hereinafter, referred to as ISTP-F 136. ISTP-H 134 and

ISTP-F 136 communicate with each other using an SS7 link.

SG 108 assigns the MSISDN-F to the subscriber, upon
receiving a subscription activation message from the
subscriber at SG 108. In an embodiment of the present
invention, SG 108 assigns the MSISDN-F to the subscriber
temporarily. In another embodiment of the present
invention, SG 108 assigns the MSISDN-F to the subscriber

TECH/482899.1 14



Unstructured Suppl enmentary Service Data (USSD)
nmessage, a custoner care call, a Wreless Application
wee@rogwsk2 (WAP) interaction, a web interacti onPEnUSzNT7/002607

Interactive Voice Response (I VR) nessage. Various

enbodi nents of signal flow corresponding to the

subscription activation nessage are described in
conjunction with FIG 4 . Furthernore, HPMN 102

allocates. . a r e HPMN G obal Titles (GI) to SG

SRS RGT o far S8 L0t ARPBE% & atoRbied. S A1 eagilR-H 112

tHde S CTthe netywrkuael aeols afedPMNi 284, HH: subscriber.
dditign SG%OE ps the SG GI' to network el enents of

T@m\ﬁ%%?ranﬁ ndORORE A GBAR BPSBRA5ROR0ra VENRGMS ISDN-F

wiltdsethel NMENEDRAME CAHAL Y2 Bst FEMA e idACCOIEEH8E in a
wi th an enbodi ment of the present invention. The

SRS P 'of O heaBabaraniaanr RS fe? wBF k L8Bendiit 2R apmpediment

o t hede PepPBEEAL 0&d¥édﬂiéWTaniﬁél|¥ub%%f¥#tion database
enbodi ment of the present invention, HPMN 102 may

AR e B B HY| eS8G EP8t0 TBel0subSGLdSr t hean send  the
R ctigesoR Bb¥EaidtoPfndights t,f‘}o'nr?ea_s&g’lf- HPMN 102, or
TECH 482899. 1 15SG 108 receives signaling nessages

EGMNyi W i ngrf morWisibadi Rybddies dfalbeks BetWPM¥ 10EMN) . The

oap | qal a it .

VI TS OTS R pieLTR MRl MASIRLRTTERNY, | WAk wnicn
HEWdo di Qi a9 f noheegdiegsemsh iny et | pnovEGel @der XM eservice.

i.gnal i es LgiLpating fromroann
T e D B A o St e S B ho o Fef B mot
lgmijgedbnéoer avrdhdPdNMesEmyesi gralviing: NESSE)eSmessage, an
incl ud i i.ng- Connection, and. Control Part. (SCCP
Ot RS Ry S R oo SRl dF dvaee, 2
csiett canee sta rat cahl PoientwiGede { OPGDpl Dchie o3 gnadtidbl (WAP)
interaction, a web interaction and an Interactive Voice
Response (IVR) message. Various embodiments of signal
flow corresponding to the subscription activation message

are described in conjunction with FIG. 4.

Furthermore; HPMN 102 allocates a range of HPMN Global
Titles (GT) to SG 108, hereinafter, referred to as SG GT.
SG 108 maps the SG GT to network elements of FPMN 104. In
addition, SG 108 maps the SG GT to network elements of
FPMN 104, and network elements of one or more VPMNs
present in the saﬁe country as FPMN 104, in accordance
with an embodiment of the present invention. The mapping
of the SG GT with the network elements can be either
permanent or built dynamically. In an embodiment of the
present invention, HPMN 102 may allocate a single SG GT
to SG 108. SG 108, then, post-fixes a plurality of digits
to the 8G GT.

TECH/482899.1 15
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messages, with Calling Party Address (CgPA) equal to a
gl obal title of a network el enent of FPMN 104, to the

wEBGEN8et ng G obal Title Translation (GIT) tabCEUSNT/002607

Transl ation Type (TT) equal to zero. Thus, STP-H 110

routes the signaling nessages originating fromroam ng
subscri bers of HPWN 102 currently roam ng in FPWN 104.

In an enbodi ment of the present invention, |ISTP-H 134
routes the signaling nessages fromthe roan ng

subscribers of HPMN 102 in FPWN 104, to SG 108. In

angchen 08mbeetaeRe sOf st BRanieeNieisREYd 0B iJhRdt d? From
routes the signaling nmessages to SG 108, by appendi ng

. TOPIERA pP PP KT iR8FPespbn t d4wwerexEenply @paeing in

Pt y16ddr ess LdBAatte thersl dRAM IBSSRYESF $Re present
that STP-H 110 routes the signaling messages wth thg
HBRRP B P x t 87t hea®etler | f emheddmemtr e ©dbscitibger spresent

AvéheibAamsry 190SKEEDErSs ak§ ﬁgq%ﬂqjﬁgégéﬁegh8r§bywating
service, SG 108 replaces the CJPA Wi th an address o
Bronogoamingh swbsdiribstrsofof hEPieskd?, i mentéronly t meaming

g drgsgy of ;5 a. global. tj c pondi ng .
Jfarﬂer net V\grllpsgl é].gr}éntl%of O%SM\IQ%M{,HEBI:ECH? %gg%gg_ %f% tsggnallng
mSHRpGeed Inrclhde neggmyl bigt e Gliand drid Getntorkl  Part

t 4, . ition, nges the,
HETEN BeBraBENl 2 acl &6 1hED, STmal {1 085 ebRE1gurea
td 0seSTRH Destigwtdsrt hBoshgndlody ndePsggesnt chet mighaling

ARG ST R P REILL R G o o
grolral et $ubscrifbexr snetwbhik edamarg: sebSEPMBNENDHr ecHOthe SG
éPbsﬁéiiRSr.s Go.lfokgah.'l.e S&méer\ijr%edslsa %gg m?iGr']I' instélgfe for
Translation Type (TT) equal to " zero. Thus, STP-H 110
routes the signaling messages originating from roaming
subscribers of HPMN 102 currently roaming in FPMN 104. In
an embodiment of the present invention, ISTP-H 134 routes
the signaling messages from the roaming subscribers of
HPMN 102 in FPMN 104, to SG 108. In another embodiment of
the present invention, STP-F 122 routes the signaling
messages to SG 108, by appending an HPMN prefix,
corresponding to HPMN 102, to a Called Party Address
(CdPA) of the signaling messages, so that STP-H 110
routes the signaling messages with the HPMN prefix to the

SG GT.

If one or more subscribers of the roaming subscribers
are subscribers of the SIMM service, SG 108 replaces the
CgPA with an address of SG 108. In an embodiment of the
present invention, the address of SG 108 is a global

title corresponding to the network element of FPMN 104,

TECH/482899.1 ‘ 16



original CgPA and rel ays the signaling nessages to
STP-H 110 with the TT set to 32. Furthernore, SG 108

WO ehagmss2 one or nore | ocation addresses in a PCT/US2007/002607
regi strati on nessage fromthe SI MM subscribers, with
one or nore .addresses of SG 108, when the subscri ber
is registering in FPMN 104. The registrati on nessage
i ncludes a Location Update (LUP) nessage and a Gener al
Packet Radi o Service LUP (GPRS LUP) nessage. The one
PGHPE | LRat % APRIREs 9fhclthde 8F a@8r eardoftha Rretwork
d86menn sadh epsuef 1¥WECTR 13741 ANGn AN sRAAIRS Scof fes the TT
Serying GPRS Support Node (SGSN-F) 1n FPWMN 104. Tre
BRe3dr aRct SRR cshessbenatirggsmessageshatot STPed 110. STP-
gonnespti &g EAeVisRyh Hh30, \4£%>§gé§2téﬂﬁkﬁﬁ§ k glements,
SGSN-F, respectively,” based on fhe mappl ng o fie §

T Wdiaateheliopk GRAenaftelr FRMNEAOMingh€TT for the TT
S f> SG %0 r ongin o VLR-F , VMG F
%%g%faﬁlgét %ez S%ﬁl— Es%?ée, %e??a%ér,z%%érred PETasCr more
WP SCEVPREE, arfSG WWRC- Fraamimn SGESShkEpers are not

ively. Singe t R- _F, the,SGVMSC-F,, and,

TRPCE REEY o8, STl SPERIReT1296r 08 i SaARs the
arbgtnabeCyRis dmdakedalyscritrersighaHPMy ks sadws, tSfGSTP—H

f s, the MM.sybscrj bers as | ocal subscribers o
%%g gbeeniﬁlhesr?tt ﬁ:eog{ subscri bers are in FPW
104. Various enbodi ments TECH7482899.1 17correspandi ng
to_the.registrati age are described in )
coﬁfulf%aq%?wOW‘th ‘r%Fan@gt OFERERCeS, PRe( heLy oBfRg location
sddses 5881 S iAvea Noteg§iBsehitaRmMh t néH8aSEMBSRYYI CRhe SIMM

SG 108.records the |location addresses in the
$ %?Jr%??fﬁn FESShgRRe USIhdehe RECFSSHeadafes$esl08, when
the subscriber is registering in FPMN 104. The

registration message includes a Location Update (LUP)
message and a General Packet Radio Service LUP (GPRS LUP)
message. The one or more location addresses include an
address of VLR-F 130, an address of VMSC-F 132, and an
address of a Serving GPRS Support Node (SGSN-F) in FPMN
104. The one or more addresses of SG 108 are global
titles corresponding to VLR-F 130, VMSC~F 132, and the
SGSN-F, respectively, based on the mapping of the SG GT
with the network elements of FPMN 104. The addresses of
SG 108 corresponding to VLR-F 130, VMSC-F 132, and the
SGSN-F are, hereinafter, referred to as an SG-VLR-F, an
SG-VMSC-F, and an SG-SGSN-F, respectively. Since the SG-
VLR-F, the SG-VMSC-F, and the SG-SGSN-F are HPMN GTs,
HLR-~H 112 treats the SIMM subscribers as local
subscribers of HPMN 102. Thus, SG 108 fakes the SIMM
subscribers as local subscribers of HPMN 102 even when

the SIMM subscribers are in FPMN 104. Various embodiments
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SG 108 may send a wel cone SMS to these subscribers for
inform ng themof availability of the SIMM service and

WO e@amseseng themto subscribe to the SI MM ser vPCEUS2007/002607

Furthernmore, HLR-F 124 is configured to set an address
of VLR, an address of VMSC, and an address of SGSN,
correspondi ng to each MsI SDN bel onging to the
pre-defined range of FPMN MSISDNs to the SG GI. Upon

receivin sub cri'\}%%i on deactivation nmessage, SG 108
GEFASEETH Y t h® NetSDRSHI st tinn MBRSERIE #fevigscribed

56 08 jietdl nen thet FappENgsotot RedVBIgSDN-H with the
MBI SDN-F, if the MSISDN-F was al l ocated to the
subscri ber permanently based on subscription

actifathen.roiei sy baabkbel Hed'y Wetﬁgts%%ﬁ%%ga to the

deactivati on nmessage fromone of HPMN 102
MY \FRTYERESPUBIF c 108hi Tecqednorthe VPRt ioTheaddresses in

sHBSCrd Pt d ti ' me [ n n
[imt edﬂ%?ﬂgg%%grtﬂﬁ%és)%%é é%?\%ﬁgceé?%wé)ooéﬁae%jgga%e,a%gﬁ e5ses,
AstiAfct Br¥d Suppl emerelagnsSe MiScet DatheESS)bscribers for

0 lil s [ rel.ess jcation
[BSRatre SUSHOTEE SORE1ERA1,5 NSRS, MM CRLiRRe eno
Fageeatinge thisine et Resposseibe VRY thes SJoM Eexrvice.
subscription activation nessage and the subscription
deacti vati on nmessage can be different. In an exenplary
cadairthernobscr HB&-Fehy2 Sehsl &Il 482899 .+ d age SMBNf @lddress

b p pti jvation _an USSD .nessage. f or
iﬁbég%kgt ia% %géicﬁeﬁ%/sat ioéfﬁ. 9‘&%?’1’ hePRBr 21 SgG‘Gl‘%%ess of SGSN,
¢ecrreapesding dssozachi MAIBDNt be LMBlSDN: Hav thet Bee-defined

DELSPIGE SRR R LBEDSE L Lo pooe VAT

Upon receiving a subscription deactivation message, SG
108 de-associates the MSISDN-H, and the MSISDN-F.
However, SG 108 retains the mapping of the MSISDN-H with
the MSISDN-F, if the MSISDN-F was allocated to the
subscriber permanently based on subscription activation.
The subscriber can send the subscription deactivation
message from one of HPMN 102, FPMN 104, or a Visited
Public Mobile Network (VPMN) . The subscription
deactivation message is one of, but not limited to, a
Short Message Service (SMS) message, an Unstructured
Supplementary Service Data (USSD) message, a customer
care call, a Wireless Application Protocol (WAP)
interaction, a web interaction and an Interactive Voice
Response (IVR) message. The subscription activation
message and the subscription deactivation message can be

different. In an exemplary case, the subscriber may send
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the subscriber permanently before subscription
deactivation fromthe subscriber. The subscriber can

W@ emd/084se2 subscri ption reactivati on nmessage frpoOT/O8®00DH02607
HPWN 102, FPMN 104 or a VPMN. The subscription
reacti vation nessage is one of, but not limted to, a
Short Message Service (SMS5) nessage, an Unstructured
Suppl ementary Service Data (USSD) nessage, a customer
care 1, a Wreless Application Protocol %ng
A P o SURBETLREARR RORLRREIAR | Hr A1 Y8SD message
YoirC g uBeeRansE dh Vi a8B8§a8eonlhere may be a situation
when SG 108 fails. In that case, nobile term nated

services are not available to the SI MM subscri ber

r egigt €REEmbReTPVEG 1048 ThecpBhtbe tEidl RARL SH MLEDE the
i nclude, but are not limted to, call-rel ated

NEAGDEedl vONEh rehat M8 ISENviFee PANITREPLVAREI & MRRgReiption
%F%%F@%A& ?gggéﬁﬁfeﬁw(¥%é h@fﬁﬂNJ?oQaér%EEScated to

subscriber is a pre-paid subscriber, nobi
bhiegi natsedssuribers arperminanbliabl ebedoriee S| Mubscription

g%?%%&%etrjio Thfr(]t;qﬂbl:kxg %h&;%i&qtq%‘& .ngﬁ{é Ceib5REL¥dS: can send
ut are no imied to, call-related services,
ENB- rehlasediptivncescaahdviNbone| meedager vixes. one of HPMN

refﬁ%ﬁm I st en Vi a fail-over.suppart to '
gﬁg'ﬂ sugsdc\:érv: %ér & Fggli\@t'e?]g%ei ﬁ%ﬁ%&%gmgﬁﬁlvatlon
he8shaid sis ©bBEeH 4828t IndOFI1Gmixed | ustr & eShart Message
stemblo j agram for pravidi fail:qver, s Qr-t '
? rt"ﬁgesub@é?g ioer"“‘?ééf"‘ Feredt n hids} it Ubrenentary
gecetidancatiat h (Fss@ybosieseageqf thecpsesastr care call, a
RYETL ASKT4EA00 P WLREL Ol HESS %t on, & web
interaction and an Interactive Voice Response (IVR)

message.

There may be a situation when SG 108 fails. In that
case, mobile terminated services are not available to the
SIMM subscriber registered in FPMN 104. The mobile
terminated services include, but are not limited to,
call-related services, SMS—-related services, and
Multimedia Message Service (MMS) related services. In
addition, if the SIMM subscriber is a pre-paid
subscriber, mobile originated services are not available
to the SIMM subscriber. The mobile originated services
include, but are not limited to, call-related services,
SMS—related services, and MMS-related services.
Therefore, SIMM system provides a fail-over support to
the SIMM subscribers registered in FPMN 104, when SG 108

fails.
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SG 202, a subscription database 204 and a nonitor

machi ne 206 to provide fail-over support. Standby SG
WwWQom7/08yskt cat es SG 108. Subscri pti on dat abase POHUS2007/002607

mai ntai ns the association of the MSISDNNH with the

MBI SDN- F. SG 108 and standby SG 202 comruni cate with

subscription database 204 using a packet sw tched

connection, such as an Internet Protocol (IP)

connection. Mpjtor machi ne 206 accesses subscrifti on

dattdHfrse 204 HSTRYEE2pEEKet® sWPYSHER coRhBEE orfii_gEA™  for

gsodldiRgC et bpar My 'gb% eshiRe b SOFMBEFCHeRS stered
with STP-H 110 over 7 link. SG 108 and st andby SG

o2 FRIE 1R i d&t  srgRadapsient WEsde gBp@mbodiment of the
gheseher envehen 36 188stah! Soot B sirnal { 1 HBES2geStand-by
reach standby SG 202 over an SS7 |ink. Standby SG 202 .

$@ndProng isvhdrriphionagatgbgsel (P4 And hrrRenétoghamchine

bosh $G 108,80 st anglby: SG,202 faidyosyst e S se 202
unable to ]rfgv?g% thegéjl'l\/f‘\il"%grvis?g%%é%lhe glltl]\a/l%%ﬂf S
sepbicabes. $Ewel¥; tiprovirtionr Mdtaersec€dd medntains
L n r n kU
ShATESUBR i, JRTLhRMEREBNE LS ds1BRilES se 108
andsstabdbyt EHone: obmmandcemea viditdssatbs¢ripeion database
scriber. hereaf.t er, nonit,or,mchine 206_i ssues.a
YRS A PRG, ForERatdt . (PR MEBhAS T8 SO a5 an
hEeFné80 Psstesollhe(IBYi sStorateoniowssagntivotiikdthine 206
2. ©Monitor .oachine.206 i nforns STP- 10 to_route

11 .
TREPEG st r AT On HESAR0e, WTRCTTS (S04 R ASTRY &  packet
sehtehetihecomhebedbngi nateld ser vanesIRndodnmedmibdhe Monitor
BEERLPELEDS ASVETLCHERE 17158 TEBHUAI608E D A (BHT sLink.
t he subscri ber as a roam ng subscri ber of HPMN

SG 108 and standby SG 202 have identical Signal Point
Code (SPC). Therefore, when SG 108 fails, the signaling
messages reach standby SG 202 over an SS7 1link. Standby
SG 202 functions in the same way as SG 108. Furthermore,
when both SG 108 and standby SG 202 fail, system 100 is
unable to provide the SIMM service to the SIMM
subscriber. However, to provide normal service to the
SIMM subscriber, monitor machine 206 sends a failure
message to the SIMM subscriber, requesting the SIMM
subscriber to power off and on a handset of the
subscriber. Thereafter, monitor machine 206 issues a
cancel location message to VLR-F 130. As a result, VLR-F
130 issues the registration message to HLR-H 112. Monitor
machine 206 informs STP-H 110 to route the registration
message, directly to HLR~-H 112. Hence, the mobile-
originated services and the mobile terminated services

are available again to the subscriber. However, HLR-H 112
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102, because system 100 cannot fake the SIMM as a

| ocal subscriber of HPW 102. I n an enbodi nent of the
w@e@3mses2: nventi on, SG 108 and stand-by SG 202P€HUR20a7/€02607

i mpl emented using two Sun Fire 240, each with a Data

Kinetics card, 4 Gga Byte (GB) Random Access Menory

(RAM, two 36 GB hard disks, and a dual Ethernet card.

Subscri pti on database 204 is inplenented using a Sun

Fire 440, 8 BB RAM _and two 72 GB hard disks. FIG 3

tseatfl oW haTIPISF1PaEi 13% afi nEORNGRY | Figoscriber of HEPMN

£651 esRendiNg Lostuki e Mhhbe $ald opnbnisampataonal local

Subscriber Directory Nunbers (MsSISDNs) , associ ated

sibacyibers @f FEMBILMPMN 102 with a corresponding

IMSI-H, in accordance with an enbodi ment of the

present invention. At step 302, an SG assi gns one or

morlie Mbh SERbadi et sabs dhieh rew et aAVerSEeH, §pod08 and
[ L,ving S cri.pt, o ctii \at | S f h :
SEREL L, IR BB A RS e b eun iz

8¢0yi ceacHheriMBl SBNDaoa r E§pertd-aso oaeder 4odFPVREte (GB)
n_an_enpodi nent, of the ent._i nvent Lon;, 1

ggggﬁﬁ‘s e Bl gﬁﬁ-olfyt o! eﬁ'su%ggri eré.;gﬂ}wlg?e%af‘?g??sét and a
atep 30BthébaeBSG cceatles a$ulassoiphtibon oflathbak®l SDRE4  is

with the HPWMN NSl SDN, .t i1t i -
CBPAEOI N 0 e FBNFREFSHand (FR MY GoRp £ 72 o8
psgaCUHals&d W th the subscriber. In an enbodi nent of

the present invention, SG 108 creates the association
of the MSISDN-F with the MSI SDN-H. Furthernore, at

st epr$06,3 t he Sg repbaceshare @orDiradiddaidtoing signaling,
ggggcgsé%%snciinng rteogl Srgurlz%:tilp ne n%d% an.%ee f rS?:@ttiQ)en International
Subscriber Directory Numbers (MSISDNs), associated with a
subscriber of HPMN 102 with a corresponding IMSI-H, in
accordance with an embodiment of the present invention.
At step 302, an SG assigns one or more MSISDNs to the
subscriber with ah MSISDN-H, upon receiving a
subscription activation message from the subscriber at
‘the SG for subscribing for the SIMM service. The MSISDNs
correspond to one or more FPMNs. In an embodiment of the
present invention, SG 108 assigns the MSISDN-F to the
subscriber. Thereafter, at step 304, the SG creates an
association of the MSISDNs with .the HPMN MSISDN, to
facilitate signaling corresponding to the HPMN MSISDN and
the MSISDNs associated with the subscriber. In an
embodiment of the present invention, SG 108 creates the
association of the MSISDN-F with the MSISDN-H.
Furthermore, at step 306, the SG replaces one or more
location addresses in a registration message from the

subscriber, with an address of ‘'the SG, when the
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subscriber, wth an address of -the SG when the

TECH 482899. 1 2 1subscriber is registering in an
WO-RMIR08dse2 an enbodi nent of the present inventiPOT/USB07/002607

108 replaces the one or nore | ocation addresses in the

regi strati on nmessage fromthe subscriber wth an

address of SG 108, when the subscriber is registering

in FPWMN 104. Thereafter, at step 308, the SG repl aces

a calling address in signaling messages originating

BREPCIROSFULST r FBeE SLRFERJad raddy BBMNf TReaBGemfnshiment of

the §éﬁ@erir{\§er{@ﬂé§$ eised {ds _a'}eraWeé N8 one or more

enbodi nent of the present invention, SG 108 repl aces
ilheagdlon nydddgrsess it heesixpal shyahdovagesssa@we h faem the

I Qa }5'198 [ [ gl gter :
%ﬁgﬁgﬁﬁﬁ\]b%ﬂ |naﬁi$€é§trtetsé?e%lfgis&r thﬁée’ S%h%?lo\}:iix1 essgposcrlber
CaVEegdghEaring oin hEPMNb& A ber regi stered at the
FPMN, when the FPWN does not have a CAMEL rel ationship
with the HPMN. In an enbodi nent of the present
I nVBidreaft&6, 108t provepesstdthe E€AMELSSuppeplatest he calling
subscri ber. registered in FPMN 104, when FPMN 104 dqes
Bde 105t Git

I5a%e the CAVED 3 i SRSRTRYGPt h PPV DR g gtip™  the
sabaciigieat, f | ewtdi agiram addresent i) anh8VS &6, a when the
sugscri. tion, activation ssage flgg theIhl_Zubscri %erd. t of
PEGSSEERSE | 1S FBRRPOA TS Drhct v g tHe Fpmyrocarment o
$BeVi predantaccondanteon,t h s andwdi peplaekst hehe calling
present invepgion., HPNN 102 assigns a Short_ Mes e
BHEEEP 3 ) CREnGAa7 09 TH8SS 298 o WBSdt | Hor 8anGEsa OF SC
30BSCr wplenON taed | $aldsAriPdYr t A d haMsterdar , ih0o FPMN  104.
activate the subscri Qti on for SI MM service._ The
§&B§&HWuwaEaﬁ§ﬁﬁm3 0, the SG provides CAMEL support to

the subscriber registered at the FPMN, when the FPMN does
not have a CAMEL relationship with the HPMN. 1In an
embodiment of the present invention, SG 108 provides the
CAMEL support to the subscriber registered in FPMN 104,
when FPMN 104 does not have the CAMEL relationship with
HPMN 102.

FIG. 4 is a signal flow diagram representing an SMS as
a subscription activation message from the subscriber
registered in FPMN 104, for activating the SIMM service,
in accordance with an embodiment of the present
invention. HPMN 102 assigns a Short Message Entity (SME)
number to SG 108. The subscriber sends a subscription
activation SMS to the SME number, to activate the
subscription for SIMM service. The subscriber can send
the subscription activation SMS from FPMN 104, if the
subscriber is a roaming sul;scriber of HPMN 102 in FPMN

104. The subscription activation SMS reaches SMSC-H 116.
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the subscription activation SM5 from FPWN 104, if the
subscri ber is a roam ng subscri ber of HPMN 102 in FPMN

waeb7/084822 subscri ption activati on SVS reaches BWVEBUS107/002607

116. TECH 482899.1 2 2At step 402, SMSC-H 116 sends
the subscription activation SM5 to SG 108. Thereafter,
SG 108 issues a routing query for the MSISDN-H to

HR-dt ld 22 03] NBMBCIBS JATS, s SHEH B e Sl sBAUlPtibn actlvatlon
Information_for Short Message, SRI-SM ( MSI SDN- H)

T R eSPVBOR AMebeeatEat e BF 115 SLBSErsbe; ZqUEing query
o t {98, M3 8- @SsionsLi-he W@bgl&fhéoérﬁbssa such as

subscri ber, and creates an associ ati on of the SDNF
vﬁecpfﬁﬂth%OWBllBQI\I- Hoformat s odifPent DRC¥he Blteéme' SRI-SM

| Memens) SC 108 mRin aivks t NevgssAci akkeRildted with the
subscri pti on database 204. Thereafter, at st eg 404, SG

O SEHRT eddes ad@disipser iSSerl@fd asEA@E S heheVESISDN-F to

%M%:éﬂﬂégrlﬂékngaﬁdﬂﬁ¥gggésS&ﬁha§§oEQﬁW@%ﬁ I the MSISDN-
[ FWdSM5] . VMBC-F 132 represents a current |ocation of

tEheWS@bscthberM$hSF‘PMil 10n S& 1eghndismnt t g€ the present

th h S t t .
P e Dobsorrar SIRe of ii06 S URREERTlon i
B smikipin edgata tdiea sec &0t o'ﬂ‘heheaswsrby sénoﬁitr@arﬂofl SG
R - t G f 08
gg’efg/gdlﬁ%&ygé%&%%mﬁré s]a%gsc éPa difd » Al el%h‘é SMS to

regi stration nessage, such
CafssetH ocl 380 Vui%iﬁlglsoatomb@rsca@ea re@lhshraarson Forward SMS

TR P, T e Al SSCATLS, IEANSE of cne
tmﬂ)qme'stear iiny e PMON, 1686. 108G | s’lsﬂﬁespu:bmpctmcehe subscriber

Isitragrlgges a'tgﬂe po&/gtr%osc¥ thgﬁjegegow%RPE ﬁohandset
aif stiep 4lsdistnes. aAte@itsdp adoen MEMS@EE, 1S2chhaknarnledges
%ﬁé receipt of the SMS by sending an FwdSMS-ACK message
to SG 108. Thereafter, at step 408, SG 108 issues a
cancel registration message, such as Cancelloc, to VLR-F
130 to force a registration message from -VLR-F 130, to
allow SG 108 to introduce the MSISDN-F of the subscriber.
In an embodiment of the present invention, SG 108 issues
the cancel registration message to the SGSN-F. When the
subscriber resets the power of the handset, VLR-F 130, at
step 410, issues a registration message, such as an LUP
message, to SG 108. Detailed description of various
embodiments, representing signal flow corresponding to an
LUP message, is given in conjunction with FIG. 5 to FIG.
6. In an embodiment of the présent invention, if the
subscriber receives a mobile terminated call before the
subscriber resets the power <f the handset, VLR-F 130, at

step.410, issues a data restore message to SG 108, using
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message, to SG 108. Detailed description of various
enbodi ments, representing signal flow corresponding to

w@pooziogyspessage, i S given in conjunction wth FCTASH0T/002607

FIG 6 . In an enbodi nent of the present invention, if

t he subscriber receives a nobile term nated call

before the subscri ber resets the power o the handset,

VLR-F 130, at step 410, issues a data restore nessage

to SG 108, using TECH 4S2S99.1 2 3a nmessage, such as

Rest ovesage messayd)  Détsai | BEs§esePatl on8e S@g-ousPetailed

embod t repr f | ' ‘s W CRLRSRENAGI ;

t% a Jﬁgﬁ?o?’é‘mg Sréagxrs}'a%%? iég&g?ivlénr?rimnso'conjggncti on vf/in:?hsj‘gnal

Ff Gow 7 cbariis@orgling to. a. Restarehmbrli ReAsage t Hes given in

present inventi.qQn n S crkhber sends the .

s%%%%??ﬁ%llgrﬂl z‘i’c%lhva%'n -}Sp}gotfg?%(; 08 either froma

;/PI\/N gr« T\/{SOQJHPI\/N' 102, SG 108 i'ssues a routing query

or _the I H to HLR- 2 using a,l10. S

as SR - 8 ( %‘E)Rpﬁft ?}o_l %ljhﬁad Pﬁggﬁ%l - a%égglggt’e&men £he

Vw%?g%ﬁf'iﬁzb&libsﬁéhbeg .the addhisdromptiSé 168 tdssitgimn t B¥S to SG
F to the subscriber and cre as i @Rk O

oFOBNE {AFSDNETOM £ VEND 08 SR EOR: AOAforss SEP1ggsues @

nebAkahgs Hhergsseeirat tRE aistSpNiE MShSDRLRFHI thl2heusing a

MBI SDN- F, in subscri Sti on dat abase 204. |

SHBBERFENt BRCEhEDr BRETEM nUR FON Hdabstt | bapdrype TMSI-

S§8doR i aHRICT WaldN Kies acduystt 0BeBVS tTa t hedSMion, SG 108
nunber to de-activate the subscriptjon, 402.

Taspdghser thevatS HE BN 6 e‘}%y§hﬁ1e5995§cﬁi%%lris:)%g8[e Eredtes an

agLiyaki-en sM5 t9r SG 408. Thereshiter, WEth08 the  MSISDN-H.
deassoci ates the MsI SDN-F, and the MSI SDN-H. However
SRurthermore, SG 108 maintains the association’ of the

MSISDN-H with the MSISDN~-F, in subscription database 204.

In an embodiment of the present invention, subscriber
may send a subscription de-activation SMS to the SME
number to de-activate the subscription, at step 402.
Thereafter, SMSC-H 116 relays the subscription de-
activation SMS to SG 108. Thereafter, SG 108 de-
associates the MSISDN-F, and the MSISDN-H. However, SG
108 retains a mapping between the MSISDN-F, and the
MSISDN-H, if the MSISDN-F was permanently allocated to

the subscriber based on subscription activation.

FIG. 5 is a signal flow diagram for a registration
message from a post-pald subscriber registering in FPMN
104, in accordance with an embodiment of the present
invention. At step 502, VLR-F 130 sends a registration
message, such as an LUP message, to SG 108. The

registration message includes an address of VLR-F 130 and
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108 retains a mappi ng between the MSISDN-F, and the
MBI SDN-H, if the MSI SDN-F was permanently allocated to

wG2da0essabscri ber based on subscription acti vap€Dns2007/002607

FIG 5 is a signal flow diagramfor a registration

nmessage from a post-paid subscriber registering in

FPMN 104, in accordance with an enbodi nent of the

present O invention. At step 502, VLR-F 130 sends a

regi strati on nessage, such as an LUP nessage, to SG

E08. adisepEgiodt r‘é‘ﬂ$@mFwé§8agéfh%c¢%é§tﬁﬁta8&r@%esgsiﬁge has a

@Z—{:T‘%go 2L TEf%_II/ 634839 ].['l% W] €88 refe sYHer Jl.an to the

e regis on rressage as a PA as a Mobi
GWHTl&d@QW@dcm@spbhél rpso-padd| MBIo$Friber, and a

atgg‘c‘l{'}gl at edtWe #3% st fgg{/f{%sf‘bs ?bberTh@f@aﬁtggpA at step

e °3ddress her ter, at step 5
Fb4,08s6ends tsh@'mlsgther ateiodrs tregsieye meskeReH tiol 2HLR-H 112,

usm a_nessa such as P tery

rg%l Ag r‘f%eg%%l%l’r e85 %_Ry L@%%ﬁlgg ? Sfhes s Teptacing
\ﬂ\tﬁsi Ed&i&%lsw tdf t MERSE U F and tthe SHIMSEsFof VMSC-F 132
respectively Itio G 1 St
(oBCClyel Ko LG Lion. (5 108 tagagee LI @RAURy. 1o
Hiddidd2on} haG t hessuhssTades ithd oc@PASlmcthberSCD#VLR—F. SG
HPMN 102, and not a roam ng sub [ 0
THYS eafeRtacss stBF 5BEFAHLROH %ige §EE“&P1]211 that the
| £1510s FREbAR 105 SGokRD. HebRgrabEssage, HEMNh 1@ ,anand not a

I nsert Subscriber Data (1 SD) nessage, The subscriber
| FRVRHRE SHOSTIIRRS {Ref F/B‘?NS@@% Thgrgafter, at step 506,

Fofdesd1 To- Newkes iﬂ%rf@éfeﬁﬁﬁa‘ihﬁ&ﬂ&l tihe QQSB.OBQI ésing a
subscri ber. The message has a CdPA as the SG VLR F

anels 2208 PASHSha R i 585 8F t HERPRCEER S TTHRA kAt (D) gfressage.
\S;f_}%g %%?Oscﬁqﬂ@@ serdsnidia Ubsseh ekes & MMsT®DN-G, and a

Forward-To-Number (FTN) corresponding to the post-paid
subscriber. The message has a CdPA as the SG-VLR-F, and a
CgPA as an address of HLR-H 112. Thereafter, at step 508,
SG 108 sends the subscriber information to VLR-F 130,
using a message such as, an ISD message, after replacing
the MSISDN-H in the subscriber information with the
MSISDN-F. In addition, SG 108 replaces the CdPA to the
address of VLR-F 130. Thereafter, at step 510, VLR-F 130
responds to SG 108 using an ISD-ACK message with a CdprPAa
as the address of HLR-H 112, and a CgPA as the address of
VLR-F 130. Thereafter, at step 512, SG 108 re.jl.ays the
ISD-ACK message to HLR-H 112, after replacing the CgPA
with the SG-VLR-F. Thereafter, at step 514, HLR-H 112
sends a LUP-ACK message to SG 108 as a response to the
registration message received at step 504. The LUP-ACK
message has a CdPA as the SG-VLR-F, and a CgPA as the
address of HLR-H 112. Finally, at step 516, SG 108 relays
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using a message such as, an I SD nessage, after
replacing the MSI SDN-H in the subscriber information

waowdo/osdse2 VSl SDN-F. I n addition, SG 108 repl acECT/UR®07/002607

CdPA to the address of VLR-F 130. Thereafter, at step

510, VLR-F 130 responds to SG 108 using an | SD- ACK

nmessage with a CdPA as the address of HLR-H 112, and a

CgPA as the address of VLR-F 130. Thereafter, at step

512, SG 108 relays the | SD-ACK nessage to HHLR-H 112,

dfher LA ngesfaayPAow YRRt Be %iﬁgVLF%fP?er replacing the

esgalieh ik sl el odliftAlAl23gends a LUP- ACK

nmessage to SG 108 as a response to the registration
nmessage received at step 504 . The LUP- ACK nessage has

a C%P as§t2ﬁ%§l y%%g?alangléﬂggﬁéag§%%hQR%gd%es§e8§stration

HLR-H 112 Step 8 rel ays
TECGH d8288% ol 2 Sphe-paPdAGKnessagert oragRsFenr8og in FPMN

r replacin he CAPA with th : f R
AT (R BT A A B IR E OfFche present
regveht Abhon Aessage f 602 a R-HaildOsubstdsber registration

registering in,.FPMN 104 _, | ccordan Wi a

vurdBnt 6T Fhe BT esBht ilﬁlvpgntnu‘%%?a%'stté% 6552(‘:' 108.  The
\&ébfsﬁﬁatseﬁshd(;s?asseg'estjrr&tiwdheﬁesaﬁagaddmasls asfalVIRF¥F 130,
nessage, tQ 08. _The reaqis ti nessage .i ngludes
a0 aSBFSTER B 190 ARCada RS S TOPLANE H hpnessage
Thes ' egi SN OmdressRgeMbas aodBApamdindg/Glto the IMSI-H
corresponding to the IMSI-H associated wth the
PRSPl atetostt FhethenBT§ BERR RUPRET ARG essRF @ C9FA as

VR FaddlesEheyeajtery 8805t €Rc6@4ArtE,1Q8: Sepds tbe, sSG 108
LUP nessage to HLR-H 112, after replacing the address

ofeRtRr. EhE3OLUBngasredRidies§ TG WVEER F B2 SH (Fephacing the
SHYLBsE ANdikher SE3YVBara #1RsPeQlir¥glsy off 'WMSC-F 132 with

the SG-VLR-F, and the SG-VMSC-F, respectively. In
addition, SG 108 replaces the CgPA to the SG-VLR-F. SG
108 replaces the CgPA in order to fake to HLR-112, that
the subscriber is local subscriber of HPMN 102, and not a
roaming subscriber in FPMN 104. Furthermore, in an
embodiment of the present invention, when FPMN 104 does
not have a CAMEL relationship with HPMN 102, SG 108 fakes
to HLR-H 112 in the registration message, about
availability of CAMEL support to the pre-paid subscriber
to receive a CAMEL Subscription Information (CSI) profile
corresponding to the pre-paid subscriber. Thereafter, at
step 606, HLR-H 112 sends subscriber information to SG
108 using a message, such as an ISD message. The
subscriber information includes the MSISDN-H, a Forward-
To-Number (FTN) corresponding to the pre-paid subscriber,
and the CSI profile. The message has a CdPA as the SG-
VLR-F and a CgPA as an address of HLR-H 112. Thereafter,
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addi tion, SG 108 replaces the CgPA to the SG VLR F. SG
108 replaces the CgPA in order to fake to HLR-112,

wo batr/ogdse2 subscri ber is | ocal subscriber of HPRI/LSDN7/002607
and not a roam ng subscriber in FPWN 104 .
Furthernore, in an enbodi ment of the present
i nvention, when FPMN 104 does not have a CAMEL
relationship with HPWN 102, SG 108 fakes to HLR-H 112

i3 thec&89i gbkat | @ Mesgges @B Ut tAval hdlyditerd of subscriber
CAMEL support fo the pre-pai d subscriber_to receive a

@«mrr@%@m pEPonVERF8r naBil0on YrCsiHher HIR e message, after

g' NGhd O &S Bl en Pa 4 %C@Lﬁ%’criﬁb@fea{ﬁﬁérmatlon,
at step 606, HLR-H 112 sends subscri ber information

s@ tosthei N@@Dﬁ%ﬁgéﬂ sdehtionan 9D AR s §852ChT tRe cdea
§&PS% besrdaglgr%% O%ﬁl uges .t hp, MELSBReH, aat step 610,

correspondi ng to fhe pre-
s:uﬁs—cl?u B0, aadptomlscstom&ﬁu Le8 TheinessdyelR&s K message

C;\/LR F P S d 1ess HL.R-
Frh 3 iR oS s e Be S P k- gtg' Gos%cslelalos FA as
Wﬁaddﬁfesece@éﬂ&-@sﬁ@ beThenéaftran:l,oratt cHhgmR-§12305G 108
e | after replaci t S
t %%Sggeggfﬁ?%f IFn%ialssagep l?ﬁ%R %/EI"LBS/%N g\kt}_&l_’ nreplac:.ng
3:5&&}:@?% %hmeersgl—masn he?r@w:afmrheaadm 614, HLR-H
- 30. There e at ste 130 res
VoL TH RN Ay AN TR ARRSRBSEade T A5 A St EREIne £
V&Qﬁ’éLR Ei%g%fstlﬂla%m 1hl>rf1121esaa@ea J_E‘@Fwn-eaedt he asicepes$0df. The LUP-
- ereafter, at ste relays.t
|ASEK AERSARISadE St & HHFEM élﬁztgﬁf %g Vigﬁ'l acﬁ{b‘gt%ec‘éggAas the
tdPRes SGYLRiR-uThereaftehal ay, shep sekp 6183 H5d1208 relays

returns a LUP- ACK nessage to SG 108 as a res onse to
ttee r dHRTAGK | SIPTRAGAGE Y e¥ERVED hi sté?pfI fipdacing  the

%ith the address of VLR-F 130.

3G 108 issues a cancel registration request to VLR-F
130 when there is a change in SIMM subscription of the
subscriber, to force VLR-F 130 to issue a new
registration message, to allow SG 108 to make the change
effective. The change may be due to receipt of either the
subscription activation message, or the subscription
deactivation message. However, if the subscriber receives
a mobile terminated call before the subscriber resets the
power of the handset, VLR-F 130 1issues a data restore
message to SG 108, to allow SG 108 to make the change
effective. FIG. 7 is a signal flow diagram for a data
restore message from a post-paid subscriber registering
in FPMN 104, in accordance with an embodiment of the
present invention. At step 702, VLR-F 130 sends a data

restore message, such as a RestoreData message, to 8G

TECH/482899.1 27



10

15

20

25

30

message has a CdPA as the SG VLR-F, and a CgPA as the
address of HLR-H 112. Finally, at step 616, SG 108

w0 edoapsIsehe LUP- ACK nmessage to VLR-F 130, aft ePCT/US2007/002607

replacing the CdPA with the address of VLR-F 130. SG
108 issues a cancel registration request to VLR-F 130
when there is a change in SI MM subscription of the
subscriber, to force VLR F 130 to issue a new

regs st re Od®ssagatdre aklWa3e 108st oanek@phheas an MGT,
change effective. The change rrai/[ be due to recejpt of
FeREPSPRBIdISS cr EHt | oﬁhﬁct i Y4BIoH nedsggeiaded hewith  the

subseElpbEen daaet | wat bgBaessagsn Hawavess | bt hgLr-F  130.
subscri ber receives a nobile term nated call before

tHeesadbtrirhentr e 10dr pBRed 08f reH@WRarddiet RS mepsage to
]éég‘i SYeS a g%%%eff PLEIAESIRQE &8P§Gt]<98thE° SELePR-r. sG

to m change effective: is a
sl@Pakredlagas aghem GaRA aidaterdest ﬁpe E@S%aﬁé fHlRT312 that

I r st P
accorgg%%(g%:li%sﬁ%r ajggen%ggEL ‘?{ﬂs'l?ct efpér@sé%n\] b2 and not a
i nvamingn.suliscstiBpe702n W?NNFllCB‘D s‘éhaseaf&m rast skep 706,
a uch a st or. Data. 0,.5G

e 52355 Taids S5 hRR BN, AP EaRElLon DeB ss 108 using
GaPésagean l\ﬁfchcorarsaspandl ngsDo lntmss!al‘aﬂ H &¥soci subdcriber
w th the, _subscr,i ber CgP njaddg ess of -
APk FaRA cintiuadls SO fipd ol hea, & Meiera-To-
measlbge t(@TN)R- d&ﬁﬁé_?sla:ﬁmetngepbad:heg s dgidet o The message
G VLR-F, . SG 108 .re h r to fake,t

PEE 182 Q9RR f‘ﬁeté'i'fgs%ls‘:e‘zlé}ig ’fescgf)@a s%%g r Pber® %faddress of
HEMA-4021 Bnd Nfie Bes £BBTNY Stubsaddenroign FBON 104. sends the

Thereafter, at step 706, HLR-H 112 send UbSCH ber
| FBF FEEPER Gk TOBE ARG Ty VOR-E 130 the ISD

message, after replacing the MSISDN-H in the subscriber
information with the MSISDN-F. In addition, SG 108
replaces the CdPA to the address of VLR-F 130.
Thereafter, at step 710, VLR-F 130 responds to SG 108
using an ISD-ACK message with a CdPA as the address of
HLR-H 112, and a CgPA as the address of VLR-F 130.
Thereafter, at step 712, S8G 108 relays the ISD-ACK
message to HLR-H 112, after replacing the CgPA to the SG-
VLR-F. Thereafter, at step 714, HLR-H 112 sends a
RestoreData-ACK message to SG 108 as a response to the
data restore message received at step 704. The Restore-
ACK message has a CdPA as the SG-VLR-F, and a CgPA as the
address of HLR-H 112. Finally, at step 716, SG 108 relays
the RestoreData-ACK message to VLR-F 130, after replacing
the CdPA with the address of VLR-F 130.
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nmessage, such as an | SD nessage. The subscri ber

i nformati on includes the MSI SDN-H, and a Forward- To-
wolooniogss2 FTN) correspondi ng to the subscri berPCTTE82007/002607

nmessage has a CdPA as the SG VLR-F, and a CgPA as an

address of HLR-H 112. Thereafter, at step 708, SG 108

sends the subscriber information to VLR-F 130 using

the | SD nessage, after replacing the MSISDN-H in the

subserg bes i borarakighawi t hibhe MIGEM F.£dn addidt&#Nn.restore
SG 108 repl aces the CdPA to the address of VLR-F, 130.
TRefF&aPferfTaM ﬁeBI?I@“V‘LRSFb§§61P§§poﬁ%§lFBe§6n9081n FPMN

UsbAg apn | %&é@ﬁdaﬁééagﬁlﬁt i R BESmdhe addr asfe Ofpresent
HLR-H 112, and a CgPA as the address of VLR-F 130.

THeVeRELen. At sEdrrr18026GVIgE | elafs 39RAF Sp- AdKta restore

r‘.?ﬁé§§g§et° ShERHLL 2y &Rl SR ac ﬁ\gstsl&%ngPLAot &d heos. The
SGVLR- "F. Thereafter, at step 714, 112 sends a

Réatar Rt IRCKNERS3Ege hes SG C1@BAa§Sa arres%?]secsvérteﬁ@ondmg
d@Ba G 2@msgggoc§%@e\@d EnSt 67%(} -B]a%.d subscriber,

Rest or e- nmessage has a CdP as t VLR-F, and a
CypA @ Ch@Radalsesd ofdHcRsH 1dP. VHRn'cEI | §30at Brepeatter, at

S 08 t t
PR Bod° S¢ FYB il S NE DRLRROTE PR et fae to HIR-H
ol1l¥LRF4BP. rT&Gl—#d:&Q@Q&hel Qg 8~ C5:08t|h$ aSSt-gm.al-F. SG 108
flowdla dataretor nes age, fr
B R AR Bt At SESLYT BTRRBON B MER 112, that the
asubsdaﬁben/vl ibh amwenbodiuberdridet hefpr@BEBNt 102, and not a

i nventi on- stepn 802, . VLR E ?q %ellnds dat a restore
nE88%y8Y sd3 SE P HRest HP e DEEY N e dPaye, Iia% g8 eThe » 20
dehBoHERMEDRE HESETRGE prssenCdRAvantalpVGliwhen FPMN 104 does

et pa e it ' SRR S Hetl® 102, se 108
indicates to HLR-H 112 in the registration message about
availability of CAMEL support to the pre-paid subscriber.
Thereafter, at step 806, HLR-H 112 sends subscriber
information to S$G 108 using a message, such as an. ISD
message. The subscriber information includes the MSISDN-
H, a Forward-To—Number (FTN), and a CSI profile of the
pre-paid subscriber. The message has a CdPA as the SG-
VLR-F and a CgPA as an address of HLR-H 112. Thereafter,
at step 808, SG 108 sends the subscriber information to
VLR-F 130 through the ISD message, after replacing the
MSISDN-H in the subscriber information with the MSISDN-F.
In addition, SG 108 replaces the CdPA to the address of
VLR-F 130. Thereafter, at step 810, VLR-F 130 returns to
SG 108, an ISD-ACK message with a CdPA as the address of
HLR-H 112, and a CgPA as the address of VLR-F 130.
Thereafter, at step 812, SG 108 relays the ISD-ACK
message to HLR-H 112 after replacing the CgPA to the SG-
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and a CgPA as an address of VLR-F 130. Thereafter, at

step 804, SG 108 relays the RestoreData nessage to
wolkrR7eemBI2 after, replacing the CgPA to the SEWI/BSHN7/002607

SG 108 replaces the CgPA in order to fake to HLR- 112,

that the subscriber is |ocal subscriber of HPWN 102,

and not a roam ng subscriber in FPWN 104. Furthernore,

in an enbodi ment of the present i nvention, when FPWN

BRR e Mg 2tEed i AEr FESH oMb | e%%’é??gfy\lﬁloz ends  a

R%&S:@@%lﬁmﬂAwahie&@alget ytof s@Al\/Ebssmpoat ﬁeﬁsﬁchﬁse to the
pre-pai d subscriber. Thereafter, at ste 806 lr:f
ngg Restore-

Ho% ol reRCOPs (NIR49S nTSERAPEGh 2o SESPOF Ui

ReEs agsssagehhas an dd3A ressene. sEharHrscandea CgPA as the
|nforrmt|on i ncl udes the MSI.SDNH , a Forwar d- To- Nunb

eefNpEssS afd HLRSE pLéri Féng lthe 3 e3pP dS48bs S HOE relays

fhe mﬁ@@aﬂA@ﬁpﬁeééab%etﬁﬁ\m F 88d, aa64RA ei:Seplaclng
an address of HLR-H 112. Thereafter, at step 808,

the §ebds i stibs crigeespnPér YaRdh X3P VLR F 130

through the |1 SD nmessage, after replacing the MSI SDN-H
in the subscriber information with the MSISDN-F. In
additi o llseonraetles tohea CERPASOR t ki ddgdesisn ofhe art,

F a r 3 t
8T ol AU st S G MBFcL sl Wb
fcdr ei:Isi"H‘d)fSHIERiHell.ZEI%md9a1@gFa\ asgnhe a?ddrves@,l@@ram for a

PERSAGE Raiet Ps' fbefor St orhe B8R riBeR Sgibroring
tta t ABMSGTECH 4i828%®.chbrianddRr- WitTheneaf embpdamesttepof the
Pogosi mBRERRr osPnata it culr e neREaARe ey cems,

gk Sstieprl8fde Tae RESSHFE- 901 for exemplary explanation
purposes. At step 902, SGSN-F 901 sends a GPRS
registration message, such as a GPRS LUP message, to SG
108. The GPRS registration message includes an address of
SGSN-F 901. The GPRS registration message has a CdPA as
an MGT, corresponding to the IMSI-H associated with the
subscriber, and a CgPA as the address of SGSN-F 901.
Thereafter, at step 904, SG 108 sends the GPRS LUP
message to HLR-H 112, after replacing the address of
SGSN-F 901 in the GPRS registration with the SG-SGSN-F.
In addition, SG 108 replaces the CgPA to the SG-SGSN-F.
SG 108 replaces the address of SGSN-F 901 and the CgPA,
to prevent HLR-H 112 from treating the subscriber as a
roaming subscriber of HPMN 102. Thereafter, at step 906,
HLR-H 112 sends GPRS subscriber information to SG 108
using a message, such as an ISD message. The GPRS

subscriber information includes the MSISDN-H of the

subscriber. The message has a CdPA as the SG-SGSN-F and a
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ACK nessage has a CdPA as the SG VLR-F and a CgPA as
the address of HLR-H 112. Finally, at step 816, SG 108

w0 edoapsIsehe Rest or eDat a- ACK nessage to VLR F 1BOT/US100E002607

replacing the CdPA with the address of VLR-F 130. It
will be apparent to a person skilled in the art, that
subscri ber can al so use GPRS service when subscri bed
for SIMM service. FIG 9 is a signal flow diagramfor

a GPRS registration ssage fr t subsgcri ber

Fegisper By AHFPRN 2haRLRT o da e W T foan at step 908,
gEbadjgresdn@é the pasented Ngerbl Gubsimideet hisaformation to
enbodi nent deals with GPRS, we include an SGS

BGENaort b y Dl SSARIITSh Bif p3She MoGo iRy SHsST replacing

SEEN-F4 PR 138N98e2 SHRSEBYISE I GsWH-FES6aQE, TIsdiEBaBer, at
a GPRS LUP nessage, to SG 108. The GPRS regi stration
stevadd O ncPEaNs Fa903d dresRonts SESNSE df8 4RingpRE ISD-ACK

LegisstyAat , o, messageahass arqdPA@8r88sMek HLR-H 112 and a
corresponding to the I MSl-H associated with the

SgbacradertheanaddregpA ot SRENaddr QL. offhegsafreyp,, at step
reakt.er t 0 G d Re.L -
Thecabkeri 0Bl AR 04 SO s dnabBa @ReoL L1 112,

§sagéeto er ‘replacing the "address of
SEEN«F Bl aninhet BPRS9PEgitst rthe oPCwWiEANTrFe Thereafter, at

SG S . addi.ti 8.r I

Ehersd K ER G 11 beRratee ™t RE R ar ik oI gge o s
Q(I?B araags t ke GgR¥ponse preventhel REPR$12 regdmtinadaidng message
t he subscri ber, as r.oam. n Lbe f 0

& EaF e rat a?tgPe%OéOGEﬁﬁ%%ﬁge‘%ﬁg léggggg% fas a caea
Sb3nid hec-SGENFFRt Banl to C3PA 08s ushagaddmessags, HRHH 112.
as an | SD ssage. T GP S riber. jnf ti _
i LI NEESBN Eﬁgf 5‘??% ;ﬁﬁ%é;c i%gg = Tgérerarregggge LUP-ACK
s s &l PRoascise- FS@BSNa Ftamd r@placing the CdPA with the
address of SGSN-F 901.

Usually, SIMM subscribers without a roaming profile
are unable to register in a VPMN. System 100 may allow
the SIMM subscribers to register in the VPMN, when the
VPMN resides in the same country as FPMN 104. In an
embodiment of the present invention, SG 108 rejects a
pre-defined number of registration attempts by a SIMM
subscriber. SG 108 accepts a registration from the SIMM
subscriber after the pre-defined number of registration
attempts. However, in this case, SG 108 does not fake to
HLR-H 112 the SIMM subscriber as a local subscriber of
HPMN 102, therefore, treating the SIMM subscriber as a
normal roaming subscriber, and billing the SIMM

subscriber according to roaming rates.
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TECH 482899. 1 3 0CgPA as an address of HLR-H 112.
Thereafter, at step 908, SG 108 sends the received

W@RBRF 08985 cri ber information to SGSN-F 901, byPCT/US2007/002607

relaying the |1SD nmessage, after replacing the CdPA to

t he address of SGSN-F 901. Thereafter, at step 910,

SGSN-F 901 responds to SG 108 using an | SD- ACK nessage

with a CdPA as the address of HLR-H 112 and a CgPA as
the_address of SGSN-F 901. Thereafter, at step 912, SG
1081Pel IFE1ONS | SBORKIRRSRgL T o HIR- I%ri‘i%“t%\f’fler the SIMM

reopd srh ng it.ke Cg?é\ttaﬁ tiheo SCraeEhhifta tEBer fabti el élhglnated,
st e(g 914, HLR-H 112 returns a GPRS LUP- ACK nessage t

oBeRBigaresh skl THe I HECEPREVAGES raf | Uﬁlﬁcesas%lgéon call

recel ved derstee904orthe ﬁgi Pteqﬁﬁ@s%ﬁm%ﬁﬁﬁHaand the
CdPA as the SG SGSN-F, an CgPA as the address of

HSREIPN1D, aﬁﬁﬁ&llwedaﬁﬂsttlepﬁfgqﬁsulsesaeberel &IEF-hel0, 11 and

P .
TS S I, A Gq povise

QUbisEIndpeed ahburebatedni serpiogst e BI@. urkdbl ds oa signal
I t 1. I

SRy ef, =R RGP LR AN exom
st teesa 1 @ thelb§a:rmbc§mntky aegEBWr@@M im aFPMN 4,

%ﬁe nuﬁer&g?%‘?{gﬂds rgﬁtg%?a $§e %ln%Ct rﬂfﬁntlon

ﬁ]ﬁmfriﬁwr BGhass sarb(se:pinsbeai riegi STHMt semvhrc@m tshﬁoscrlber A

scr ter the def ned ,nunber
T egl s$rg°l| on terrpt e ¢1 th‘fléer&as%Ub§%riB§r A is
dessi gtErdakeatt EBHNR- 1H0112 'mhe ShWM slatidberM8E~-F 132. At

LT et X Pe AU RN, SENECS SEERL .
ihd | gl h€rBIMVWILR~-F 130 by sending a message, such as a
SendInfoForOutgoingCall (IMSI-H), to VLR-F 130.
Thereafter, at step 1004, VLR-F 130 sends the subscriber
information to VMSC-F 132, in an acknowledgment to the
received message. The subscriber information includes the
MSISDN-F. Finally, at step 1006, VMSC-F 132 sends a call
set-up request to GMSC-F 126 using a message, such as an
Initial Address Message [IAM (MSISDN-F, B)].

In accordance with various embodiments of the
invention, it would be apparent to a person skilled in
the art, that all messages exchanged between various
system components are purely for explanation purposes,
and hence other types of messages conforming to the

protocol under consideration may also be used.

In an embodiment of the present invention, VMSC-F 132
uses an Intelligent Network Application Part (INAP) to
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subscri ber according to roam ng rates. TECH 482899. 1
3 1In various enbodi ments of the invention, the SIMM

W@ yawmesaset . e. system 100) facilitates nobile PCT/US2007/002607

originated, and termnated call-rel ated services as
well as non-call related services corresponding to the
VMBI SDN- H and the MSI SDN-F associated with the
subscriber. FIGS. 10, 11 and 12 iIIustrate vari ous

di nent s. correspondi e ori_gi nated
(ﬁﬁé%reﬁa?gglgergfg@§n4£%é ﬁ%Pf £ROW; Gn&FFIRAFd subscriber
dieagisirerepr eSenFPMY A 0Pbi [FEray . ginat edngallisd r e@pdesent a
postigg géSUbS riber A registered.in FPW 104, in

%ﬁF%mmsaﬁnﬁnmgbl}ﬁeqﬁ%gﬁﬂﬁted call from a
Ip}-\@"ﬁam SulRserikRyr A Ras Wé_@@d t @nSl MvbMN 104, in

servi ce. Subscri ber A makes a call to subscriber B,

RGP IARRCT | Hartha 38 eabiostisient 2PEFPNMG 1DESSeRE chRyention.
Meac Nese VREHF skitfacpsteR ks V@Bgéiﬂﬁgor%%ﬁggfiber B.

subscrlber information for the call fromVLR-F 130 by

seRfqigikeFredsaljes seiebsasikedentd nfoRBf OsegoiimsGal The call
HMRlrdd Vs R 330. s-;r:ﬂ?%&afé@r 168 %P&}Q%ECFEG CAMEL

VLR-F 130 sends the subscri i nfornmation
B3®Part arkcackkhew éﬁ@ﬁf@nrtlbteof,t h&MS¢cd véd2nressdgestdpe 1102,

at tep@gi(r)(')%n%%ﬂ?gg?ﬁ%@éﬁ nds at%'gﬁ"ll\@s @ZS r(glldzfegs(%yios by
tSeGNBE F al 26 egsiaug a sestages sach ENABN Imitial Detection
s (Hemon Lh A (M SN oLl 2SR oy o

@ptm:rerﬂthlb, a Persbm8 skrelegsi nthiee amiquddiat @f | the call-
RN T DRRRB DEIESh VAL MR KB SRP IR posne
t (\BoEs- Hf l‘lﬂs(lﬁa,gesbycosfeﬂﬁm:'rq; B0 imb&sage, such as a CAMEL
Application Part (CAP) IDP message with the calling
number as the MSISDN-H, and the IMSI-H. Thereafter, at
step 1106, SCP-H 1105 requests SG 108 to monitor a call-
related event and inform SCP-H 1105, by sending a message
such as a CAP Request Report Basic call state model (RRB)
for billing purpose. The call-related event includes, but
is not limited to, an answer event, a disconnect event, a
busy event, and a no-answer event. Thereafter, at step
1108, SG 108 relays the request to VMSC-F 132 for
monitoring .-the call-related event, by sending a message,
such as an INAP RRB message. Furthermore, at step 1110,
SCP-H 1105 requests SG 108 to continue with the call, by

sending a message, such as a CAP Continue message.

SG 108 can change the caller line identification (CLI)
of the calling number A, depending on the called number
B. If the called number B is a number of the country in
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protocol under consideration may also be used. In an
enbodi nent of the present invention, VMSC-F 132 uses

wa@roo8mkt i gent Net wor k Application Part (| NAPYCT/GS2007/002607

TECH 482899. 1 3 2route a nobile originated call from
a pre-paid subscriber registered in FPWN 104. FIGS. H
A and H B represent a signal flow diagramfor a nobile
originated call froma pre-paid subscriber A

regi stered in FPWN 104, in accordance wth an

&lsth @n

mERMNof L0 fe Trsddai - | RPent PBn FoffE i e thgi (LT of the

SUsCih PeruAbBRKeS aidl hstapRubscriberhfs . cSgbscrdderos, at
A has subscribed to SI MM service. The call reaches

WER FL132, Sequesss 18SerByildés theCTAMRUSUMIdM R call
4P UDRGY 1A MK 32a s StaR MORSDISELERLS fending a

conpl etion instruction from SG 108 by sending a
MEsSIARe, sUBchis a® |aWP INAR| fomkiree| JAepepAe- (| Bppn the

Wdh Ba CALEERG. BIMDET 20%irife MEHEON Foodlie 24 CBLhEM than the

_ el'ays the reque the call conpletion
iostntcyi dm t shaghHERRMIS gl | mgsdgsisrol SPoiF18 (Sbpnges the

1 . S ' a_ne g @S ]
REPIRY, S0 PLERsme MO ES B NRLs o, = seep
ninb2y 86 tIs NEeGhRlsHs AMBG+HR LRRBI e dJvenregkt &he ggall by
step,1106, SCP-H 1105 reguests_SG t i.tor .
csa?IF?Je?%t 8d EVEH 9 3hd Siun$11 orgrr% S&g- ﬁ%S?O@gggnﬁ eﬁsgs%\ge with
nﬁ&slagea&lldjmgas mulA®r RegusesttiRepoMSIBaN-di.cal Alseanatively,
mode B) for billin ur.pose.. The cal |l -rel d
?CHT%%deg, Bay i§8ﬁ§f’f€fzﬁﬁtlgd tlgfilgr?tfns%tg’? 108 for a
eMeitgea idi SEeRANEMT evENttha budy iemenhumbad @A by adding a
no- answer event. Thereaft

PSS Ee L ne ek £O: JIUMEERE LE% TSRO RBnit or [Rg TheS*empLary
c@hse) ekabedrawi A byqaendigrg o meRéagaelled number B. When
subscriber A dials a prefixed called number (#-B), SG 108
retains the calling number as the MSISDN-F, if the called
number B is a number of a country other than the country
in which FPMN 104 resides. Otherwise, SG 108 replaces the

calling number to the MSISDN-H.

Thereafter, VMSC-F 132 monitors the call-related
events. Upon detecting establishment of the call, at step
1114, VMSC-F 132 informs SG 108 of an answer event, by
sending a message such as an INAP Event Report Basic call
state model message [ERB (Ans)]. Thereafter, at step
1116, SG 108 informs SCP-H 1105 of the answer event, by
relaying the ERB (Ans) message to SCP-H 1105. Thereafter,
SCP-H 1105 starts accounting and a timer for pre-paid
limit corresponding to subscriber A. Upon detecting
disconnection of the call, at step 1118, VMSC-F 132

informs SG 108 of the disconnect event, by sending a
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such as an | NAP RRB nessage. Furthernore, at step
1110, SCP-H 1105 requests SG 108 to continue with the

W@ 20007/084892 sendi ng a nessage, such as a CAP ConPCTUS2007/002607

message. SG 108 can change the caller |ine
identification (CLI) of the calling nunber A,
depending on the called nunber B . If the called
nunber B is a nunber of the country in TECH 482899. 1

ich EP 104 resi S 8 ains t
R R M ey TS ET S Bt 310 fhon ST BRI
5@@p at180¢p SEL1208T eﬂuﬁﬁﬁrﬁs VNE@-—F! 18P0 % 0 cdONt hBURIisconnect
call . with t caIIingDnunber A as the

th . th
Feed oY prelENargy Hhardikhod Dlseannse O TRgpage to SCPH

Caos.nuhelsstger, Vher-tiha 108 | s nbies 5cb§u@1t&li{§3%[nd the
of, a country other than the country in which FPWN 1

Feede SOEE MR gES the eRPrichdBffber to the

MSISDN-H. In this case, at step 1112, SG 108 requests

VMSC-F 132 to connect the call by sendlng a nmessage,
such® agngisheraemRAtigre N Freed agBeniRTE et canveAgion, VMSC-F

mB@bQIse?sS SHeIM@'e%t@d AEL et pati &glﬁtﬂu%&hgﬂc 'ﬁser Part

y specifically indicate SG 108 for a change In
d:EﬁUé’f) the eavfeng mﬂhﬂe]re Aobyganatad a:asldecfaomplaefpne paid

%QbEE%;Qﬁh!egﬁgﬁg%%fé% o Cgﬁ?gg@harnyéE?. bﬁén and 12B

subscriber A adds "#" to i namber
§8@§@|Siet§1éfr A gilgnala pevi ddagan eflonumbenoclpil ) ormnated

?ﬂ-e?%ﬁs tthtée ilg bgg.ﬁl,gué@%:%c?.%bége A\/S;l.’ggﬁ_l‘st’ t QS FPMN

nunber s a nu a country o
ﬁﬁé,cmmﬂaqc¢xdaﬁmehWEENNab©¢ha¥nehbndimamtmpfethﬁGpresent

R6e5SHAE = e UL QUSRS o B8 18! S liner 5. oo
cudit sedddurs deMBCHEN(G 385t abinsdnBGt 108 tghwoehdles @he CAMEL
QESBort to the pre-paid subscriber, VMSC-F 132, at step
1202, sends a call connection requests to SG 108 using a
message, such as an ISUP IAM with a calling number as the
MSISDN-~-F, [IAM (Cg = MSISDN-F)]. At step 1204, SG 108

requests a call-completion instruction from SCP-H 1105,

by sending a message, such as a CAP IDP message with the
calling number as the MSISDN-H, and the IMSI~H.
Thereafter, at step 1206, SCP-H 1105/requests 5G 108 to
monitor a call-related event, by sending a message such
as a CAP RRB message for billing purpose. The call-
related event includes, but is not limited to, an answer
event, a disconnect event, a busy event, and a no-answer
event. Thereafter, at step 1208, SCP-H 1105 requests SG
108 to continue with the call, by sending a message, such
as a CAP Continue message. Thereafter, at step 1210, SG
108 requests VMSC~F 132 to connect the call with the

calling number as the MSISDN-H, by sending a message,
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1114, VMSC-F 132 inforns SG 108 of an answer event, by
sendi ng a nessage such as an | NAP Event Report Basic

wa@ a0oi7/084821 e nodel nessage [ ERB (Ans) ] . Ther eB€T/868200002607

step 1116, SG 108 inforns SCP-H 1105 of the answer
event, by relaying the ERB (Ans) nessage to SCP-H
1105. Thereafter, SCP-H 1105 starts accounting and a
timer for pre-paid limt corresponding to subscriber A

on C onnecti on al | step
ff%g‘ iﬁ/ﬁ%ﬁ &fgj% dﬂﬁgr% %@QTOS%}PMt h(g a7 sgl ﬁ[ng )1 pased
eventhe bgéaiéag: e SECGhY 48§89&|sc1r:3ﬁtessﬁgeﬁggjhcg%on with
(0] t . I Na at st
FE6 1 i br ninear 3t ThEE dper ot hinin: LEReRElline. number,
ael atidl 19e0 ERBG( Doscanrpedgt drensagert 033CkRH cJo1r9c5mue with

Ther eaf SCP-H 1105 stops the accounting and t
Eer CEoms SUbERdl HRE { ¢4 ot b gertg: - 3 Sher IMSTSDN-F, by

Ui dn of st beT pmeseRkagRY entrizen, <déﬁ§c Mrs 3 NU%ZUP)
er

an Integrated Service digital network Part (I
to route a nobile originated call froma pre-paid

subpgei-Bgk ey %Iters%jef) n1 GPHYN Je%chl Cﬁsz 1§ﬁfe%sl?s% 108 of

represent a sign | ow di agram or a nobi |
SO et ieen caf| tfhaam:@lh@eptéOpauaﬁ s@ub@@rsup@e?seA for the ISUP

E?}’Edoﬁ‘t“% 8ot N ERMNLOA o ”séé‘goﬁé%ce é:&)t Qeﬁé?ﬂ'ﬁe a message,

nment “of the present 1 nvention SCri
Silcds aagal Bnt o ISR crRgdreBs. 'ﬂmnﬂeﬂitlcpreacmsw@c F(ACM) .

+32red S'Gal;o8 EEBV' $4th cS:A TRy heISUP ACM
g ?} step (?2

pre- pal scrlber sends
m@ISISmnle@tkonor é@(&%—t% taZSGUl:@Bl u@e’ngcalngssmﬁabllshment

Py 2 AR b SOy P 189, e R oo 108 o

teguestswar calventonyibet sendingt raichessabeomsi(dh Has an ISUP
%%%%er Message (ANM). Thereafter, at step 1218, SG 108
informs SCP-H 1105 of the answer event, by sending a
message such as a CAP ERB (Ans) message. Thereafter, SCP-
H 1105 starts accounting, and a timer for pre-paid limit
of subscriber A. Thereafter, at step 1220, SG 108 relays
the ISUP ANM message back to VMSC-F 132. Furthermore,
upon detecting disconnection of the call, at step 1222,
VMSC-F 132 informs SG 108 of the disconnect event, by
sending a message such as an ISUP Release (REL) message.
Finally, at step 1224, SG 108 informs SCP-H 1105 of the
disconnect event, by sending a message, such as a CAP ERB
(Disconnect) message to SCP-H 1105. Thereafter, SCP-H
1105 stops the accounting and the timer corresponding to

the subscriber. This helps in maintaining the billing for

the SIMM subscriber.
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by sendi ng a nessage, such as a CAP | DP nessage with

the calling nunber as the MSISDN-H, and the | MSI-H
wab@resdsezer, at step 1206, SCP-H 1105 request sSPAZSDB7/002607

to nmonitor a call-related event, by sending a nessage

such as a CAP RRB nessage for billing purpose. The

callrelated event includes, but is not limted to, an

answer event, a disconnect event, a busy event, and a

no- ans t, Thereafter, at p_1208, SCP-H 1105. .
req%gsty%%’égi%éj teogg%:h?]l:hughﬁ tsrﬂbﬁes}éség?ljn ﬁ'&g&rfgﬁ itates
aoedsage, tecinased CARadninalleter®ssagerviberseal tRix its

at.step.,1210, S requests, VMSC. E 132.to connect .
BnpEebsET s, t%éf(ggrlinggnunﬁ& a%gt he INBUSHNE e py various

eabdidignen e s sagere$EOHE48489% 0 1 mobsueh @asralina®dy call-
| Al s%ag{élayl AM (Cg_= MBI SDN-H)] based on the called
n& BT T bedfTH- cohpundfi oft wPtiRTRG fpw diagram
Vet 36 ntdith flogs madti 1ehandemi Mgt 68l Hand ntbehe #sIsDN-H of
st eg81210, SG 108 requests VMSC-F 132 to continue with

PhePPEU RRltch FHOSATIRGY Muntiadkstered velSDNFRMN 104, in

BreeRdittaa Nk 8HP drf\MopBSS2gent | WM (&g S MESEN Rldvention.
Thereafter, at st eg 1212, VMSC-F 132 inforns SG 108 of
2]

Eofpl BPPENPBL G heuksRKébEFoNA ad P r S3heRRilied ttiee the SIMM
Le¥R iIAM nRasade; hesebvedals %tuﬁrpsé%%t?erbﬁ( a%n@lﬂi%g g@szsm«-a.

nessage, such as an | SUP Address Co etion Messa
PBCVPLePThéBOZh t eFMS&Fst 43 4214 ce3@ <08 & elciis! t wnnection

b GM nessage t 0 VIVBG- Unon..det ectj ng
egggkﬁ%ish%nt of ?ﬁgﬁca ygﬁl{?%gp&i21%%/s%;gp alfgzISUP 1AM
meteaws SE 188 dfE.t hESaRblet) dverthebgafead ngrta step 1304,

TRSEE LT SRi00 (oA Mhespon b usispren o
Hh&-8#nshkez, evening by Sendi Mpwating Information query, [SRI
(MSISDN-H)]. At step 1306, HLR-H 112 4issues a Provide
R}gaming Number (PRN) query for the MSISDN-H, PRN (IMSI-H,
MSISDN-H), to SG 108. Thereafter, at step 1308, SG 108
issues a PRN query for the MSISDN-F, PRN (IMSI-H, MSISDN-
F), to VLR-F 130. VLR-F 130 represents a current location
of the subscriber in FPMN 104. At step 1310, VLR-F 130
returns the roaming number, i.e. a Mobile Station Roaming
Number (MSRN), to SG 108 in a Provide Roaming Number
query Acknowledgement, [PRN-ACK (MSRN)]. Thereafter, at
step 1312, SG 108 relays the MSRN to HLR-H 112, using a
message, such as a PRN Acknowledgment, [PRN-ACK (MSRN)].
Thereafter, HLR-H 112 returns the MSRN to GMSC-H 114,
using a Send Routing Information Acknowledgment, SRI-ACK
(MSRN), as a response to the routing query received at
step 1304. Finally, at step 1316, GMSC-H 114 routes the
call to VLR-F 130, by sending an ISUP IAM message, [IAM
(B, MSRN)].
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message such as a CAP ERB (Ans) nessage. Thereafter,
SCPH 1105 starts accounting, and a tiner for pre-paid

WO Rovi708®2 subscri ber A . Thereafter, at step 1PCOUSHE/002607

108 relays the I SUP ANM nessage back to VMSC-F 132.
Furt hernore, upon detecting disconnection of the call
at step 1222, VMSC-F 132 infornms SG 108 of the

di sconnect event, by sending a nessage such as an | SUP
Rel ease (REL) nessage. Finally, at step 1224, SG 108
informs SCP-H 1105 of the di sconnect event, by sending

Scr 108 Arihdat o Peth e of Sl o ov Bidbram for

acmmbﬁlaguanhﬂﬂ&t&dneahﬂntesg@ahM@IsDNfHeof a pre-paid
scri.ber. This helps i | the b|| for

tsiﬁ1 5§ es]ﬁbgcrrl toellﬁiv 2r§2&t9@"® T§46A 5 expf:al qggce with

eal | eebodiieny Mdfsy sthem glresdraci linvatresi arobi [The pre—pald

term nated call -rel ated servi, esfor its,subs er

gugscridb]y 18 i RaRt r g1 S\%ﬁ eﬁBodﬁ:ﬁben SHR" Sservice.

@Qmorseﬁﬁmn@ E:Qlﬂ:%blshﬁné@f:[b@ﬁtRdaQ:a|Hif§|Iﬂ$EdDN—H. At step

servi ces. 13 is a signal flow diagram
ﬁéﬁ@eseﬁwﬁﬁgﬂa Thobi recedifhateFht | CPBPERE RS sBRapest in
ehed ROSH-HAI d rﬁ)@ersﬁchealsstaer etk TRMNmEQdadd) [IAM
accordance W th an enbodi ment of the present

i(BventSBONTHD bostThRipSt®scrider $EeRs SbdcrifdecH 114

&%stdé% SEW&?E%% @w%btiertﬁeca&élssmcrﬂobemﬁ-n 112,
at his MSI SDN-H t step 1302, GUSC-H 114 receives a

slina GneeRT oﬁufiﬁafuesitsﬁlh QOHTSRNTH bi - aHEBsEadd 2 siRrieves
% 4ﬁ%ﬁ3 rm@§fg§%r£kéws(B%TN§%§QN'%Ur subscriber A.
hereafter

at” ste C-H 114 1ssues a routing
q*an@rryea‘ﬁjreltheawsssam I—l‘tQﬁHLRLH-mlz,lajsﬁ%@lan%eﬁbe T-CSI to

B&%‘iﬂ-‘?’g ifﬁ%’?&até&”sﬁ&%bx[%lcsx) message, as a response
to the routing query received at step 1404. Thereafter,
at step 1408, GMSC-H 114 requests call-completion
instruction from SCP-H 1105 for the call to the MSISDN-H,
by sending a message, such as a CAP IDP message, [IDP
(IMSI-H, MSISDN-H, SG-GT)]. Since the SG-GT received in
the call-completion instruction message is an HPMN GT,
SCP-H 1105 treats the subscriber as a local subscriber of
HPMN 102 and charges the subscriber at a local rate. At
step 1410, SCP-H 1105 requests GMSC-H 114 to continue
with the call, by sending a message, such as a CAP

Continue message.

Thereafter, at step 1412, GMSC-H 114 issues a routing
query for the MSISDN-H to HLR-H 112 with a suppressed T-
CSI profile of the subscriber, using an SRI query, [SRI
(MSISDN-H, CAMEL suppressed)]. Thereafter, at step 1414,
HLR-H 112 issues a PRN query for the MSISDN-H, PRN (IMSI-
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(MSISDN-H) ]. At step 1306, HLR-H 112 issues a Provide
Roam ng Nunmber (PRN) query for the MSI SDN-H, PRN

W@ bovRlosdd22 VSl SDN-H), to SG 108. Thereafter, atPGI/Ep2007/002607

1308, SG 108 issues a PRN query for the MSI SDN-F, PRN
(I'Msl-H, MsISDNF), to VLR-F 130. VLR-F 130 represents

a current |ocation of the subscriber in FPWN 104. At

step 1310, VLR-F 130 returns the roam ng nunber, i.e.

a Mobile Station Roam ng Nunber (MSRN) , to SG 108 in

a, PrevigienRoppi 0 Bgnhes .queterdcknen edgeserp, 1416, SG 108

[ PRNFACK (VB Ther eaf ter, SH%E SEA08

reilays tﬁé N%t&%ﬁ( 'H FRY %fl%{] ig SISFE Sueh s VLR-F

3 RN Aglgnan edgorentsp ﬁé@h%&l\/ﬁﬂ\i}z}enﬂ'hel@aéteon of the

HLR-H 112 returns the MSRN t o GVBC- J8 n 3%en£j

RO TN oAt BN ABRAOWPLIGRERE, At A BRI fetusns

%ﬁa f@éﬂ?{l?enh%ﬂeﬁe rOU | NgnOMERW, 65ei 9@d188 siem PRN-ACK
na at step 1316, GVWSC-H 114 routes the

aIwSIsag)EA/LFEPIRNIS”@K byMSBNYI ng Td?ﬁ#%%ﬁt?ﬂm fdss8peP 1420, 56
[y ofM é&?Q’BBNL] MSRIIE% 4—&.2@9@ ﬂ-l@ ak%ag M&e’ﬁkﬁhcjéB such as

represent a stgnal flow di agramfor a nobil
teer PRIt Bdkoakil ecgmemd VeIl SBN-AG éMEBé”dau gThereafter, at

sqibsc | bﬁn?tfodr}ﬁegin?% g?eg | P EEMNs108nei MBREORAANEMSC-H 114,

the present invention. The
pistpai d shsir Rbet LAghd Saeet 1 g dAcknond esjgpnt ,  SRI-ACK

Ser i e Subscrl ber SC .

B R &S Pﬁk&eaek/écstﬁlpllz%b?géé@’vgéugkga jeceived at
%&gm?z repieslliyn Ete $oep 3f24 ,medaget é}éh gQutes the
aqa%{.eﬁ 14%9%\/%%8H !HﬁMségdlygl SV Hide Ther erﬁéé@ége, [IAM

IrSsues”a routing query f
t e, MesRBWNiH to HLR-H 112, using an SRl query, [SRI
(NBISDN—H) ]. HLR-H 112 retrieves
Since the subscriber has subscribed to SIMM service,
he can also receive the call on his FPMN MSISDN. FIGS.
15A and 15B represent a signal flow diagram for a mobile
terminated call to the MSISDN-F of the post-paid
subscriber A registered in FPMN 104, in accordance with
an embodiment of the present invention. At step 1502,
GMSC-F 126 receives a call connection request, from
subscriber B to the MSISDN-F of subscriber A, in the form
of a message, such as an ISUP IAM message, [IAM (B,
MSISDN-F)]. Thereafter, at step 1504, GMSC-F 126 issues a
routing gquery for the MSISDN-F to HLR-F 124, by sending a
message such as an SRI message,'[SRI (MSISDN~F)]. At step
1506, HLR-F 124 issues a PRN query for the MSISDN-F, PRN
(IMSI-H, MSISDN-F), to SG 108. Thereafter, at step 1508,
SG 108 issues a routing query for the MSISDN-H to HLR-H
112, using an SRI query, [SRI (MSISDN-H)]. At step 1510,

HLR-F 124 issues a routing query by sending a message
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a Terminating CSI profile (T-CSI) for subscriber A .
Thereafter, at step 1406, HLR-H 112 returns the T-CSI

WO 000EB82H 114 in an SRI-ACK (T-CSl) nessage, BGI/ES2007/002607

response to the routing query received at step 1404.
Thereafter, at step 1408, GVSC-H 114 requests
call-conpletion instruction from SCP-H 1105 for the

call to the MSI SDN-H, by sending a nmessage, such as a

CAP | DP nessage, [IDP (IMSI-H, MsISDN-H, SG GT)].

Suske Bife SE& GPRNec@he&d i Forhethal IMSBPPN el onPRN  (IMSI-H,

MG ON $5S8@9¢0kS an HPMN GT, SCP-H 1105 treats
t he subscriiber as a |ocal subscriber of HPWN 102 .and

charges the subscriber at a local rate. At step 1410,

ca|? Rblllzdeequests GG i3l 196 QY8 DHEMLD dN8ry query

y sen |ng 8 es age, "Slch as a CAl
fessagee WISASIN -ty , PAN S5 412, MSII/BONHEI)]A tsswe.ER-a? 130.

e forthe I\/BISDN—Hto LR-H.112 b A
S R s e b 2o A S PPN (SE nguBperiber
Srl?l R:mgﬁleEISRIAT( Bl SN 611 4 CAVER-SUB ®@ssedhlkns the roaming
Thereafter,, at ste 414, HLR- i ssues a_PRN er
PSS MBI DN B %&#‘%1 |v§1°rEEg/ 11211@%89995. 133 SEN,‘A% tusrn) .
MoleSlddfHer f 0aBGs16H. 1B1¥,eafd €108 atetlieAs14ie MIRNIOSH HLR-

rel aYs the PRN query, PRN (IMSI-H MSISDN-F), to VLR F
Bl I RYS4%D FeplESEALs a TarPerfS | BcatRbn Astkiqyel edgment,

geirscader (iMsEBMN 1%ex/¥aﬁ&p 1418, s¥lg- F153@, HIR-H 112
returns the roam ng nunbe [ . an MSRN, to SG 108 in

éelﬁm,&@@n%§§§gé'—° [&@r@%x (Lnfsm) SRIThGKeRPSSagest SRI-ACK
S(MQ@{N])APZOasS% 1985%@%@% the VRRN fouEhRe H%S@ra&“?ﬁb@@:l%ed at

nmessa such as a PRN Acknow edgnent,

SivERN) 508 A EaPERP. 1520t §F WIS reEReRE1ERer MSRthgo HLR-F
hhe MBRAG§RgOVRC Hidddage, such as a PRN-ACK (MSRN).

Thereafter, at step 1522, HLR-F 124 sends the MSRN to
GMSC~-F 126, using SRI-ACK (MSRN), as a response to the
routing gquery received at step 1504. Finally, at step
1524, GMSC-F 126 routes the call to VLR-F 130, by sending
an ISUP IAM message, [IAM (B, MSRN)].

In an embodiment of the present invention, when SG 108
has the address of VLR-F 130, SG 108 can issue, at step
1508, a PRN query for the MSISDN-F, PRN (IMSI-H, MSISDN-
F), to VLR~F 130. Then step 1514 and steps 1520 to 1524

complete the signal flow.

FIGS. 16A, 16B, and 16C represent a signal flow
diagram for a mobile terminated call to the MSISDN-F of
the pre-paid subscriber A registered in FPMN 104, in
accordance with an embodiment of the present invention.

At step 1602, GMSC-F 126 receives a call connection
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using a Send Routing Information Acknow edgnent,
SRI-ACK (MSRN) , as a response to the routing query
w0 e@eiogmsa2 at step 1412. Finally, at step 1424, PCAVBS20b7/002607
114 routes the call to VLR-F 130, by sending an | SUP
| AM nessage, [IAM (B, MSRN) ]. Since the subscriber
has subscribed to SI MM service, he can al so' receive
the call on his FPMN MSI SDN. FIGS. 15A and 15B
represent a signal flow diagramfor a nobile
heiqlidid £d £abh t eubleBleSDN-F ofot hehposMSIEDN-F  of the

subscri ber A_regjstered P 104, in_acc ng -
WU G ReBobir meht G tﬁé&ﬁ &Q@htmia?ﬁgﬁﬁ H&? St ép MSISDN
02, OVREr&addsr! ecatveStapcallleomqnnemscc}rFr elRest jssues a

from subscri ber B to the NMSISDN-F _of bsc er
R 9N eesY mEssadde i P{-5nt ?s@ﬁ\“ s’sagelné an SRI

%6 B 1 é@tSPMsE)sbN—threqﬁﬁ eétipt %/gt)gp 1B®REF ABC- Fssues a
I'ssues routin uer or _the I DN-FtoH

RN W%Enﬁpﬁgtﬁﬂé%ggfaﬂ@a/'sﬂchf’%g ARMER Hre MTRPNT gﬁ to SG
(R SD?"h Erdarr i, SheP , 19bl-, F d@4 1|O%SU§§saeER|§ roamlng
query r the VSI'SDN-F, N II\/BI-H MSI SDN- F to

1r®8nbahereaﬁe§ﬂ:r such & 150BRN sgueny it dd “F%E?‘Pﬂg

= oyHRR , WBkog amoSh t
?SRP%?N@ %ﬁmeH]c‘g Xtﬂ hsEFg||o]']3]1(§10 ﬁﬁL%—F 124 epresents 4

|ssueenh Aowatrigp u@fyﬂ@@5@@@$ﬁ51§eﬁe§§hg§PMN 104. At step

VEPERRE éﬁgpﬁNl%l%%% @BNR%QH‘?E%SERI‘“H& i.e. an MSRN,

Ther saf 1O8, i at @RNERCK, - SG’lilﬂ)SAcgsdé@Pé])F}RN Huergatfter, at
' N F) +d ORYRB
13 epVEIFé\@’l??gdr: 1%@ g%pﬁg Hap MR td OH¥RBEF 124 as a

epresents a current ocat 1 on of
spbse¢hiiber RAamingPVNutber Atgustep AEdidnowledgmesg, [PRN-ACK
return§ Shadaxﬂgfgkalns a mapping between the MSRN and the
MSRN’’. The MSRN’’ belongs to a range of MSRN allocated
by FPMN 104 to SG 108. SG sends the MSRN’’ to routé the
call through SG 108 for billing purpose. Thereafter, at
step 1614, HLR-F 124 returns the MSRN’’ to GMSC-F 126, by
sending SRI-ACK (MSRN’’), as a response to the routing

query received at step 1604.

In an embodiment of the present  invention, GMSC-F
issues an ISUP trigger to SG 108 on the MSRN’ /.
Thereafter, at step 1616, GMSC-F 126 sends a call
connection requesﬁ, from the number B to the MSRN’’, to
SG 108 using a message, such as an IsSup IAM, ([IAM (B,
MSRN’’)]. At step 1618, SG 108 requests a call-completion
instruction from SCP-H 1105, by sending a message, such
as a CAP IDP message with the called number as the
MSISDN-H, and the IMSI-H. Thereafter, at step 1620, SCP-H

1105 requests SG 108 to monitor a call-related event for
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nunber, i.e. an MSRN, to SG 108 as a PRN-ACK (MSRN) .
Thereafter, at step 1516, SG 108 returns the ' MSRN to

wokmRAH089822 usi ng a nessage, such as a PRN PCT/US2007/002607

Acknow edgnent, [PRN-ACK (MSRN)]. Thereafter, at step

1518, HLR-H 112 sends the MSRN to SG 108, in an

SRI - ACK nessage, SRI-ACK (MSRN) , as a response to the
routing query received at step 1508. At step 1520, SG

108 returns the MSRN to HLR-F 124, using a nessage,

$idA igg aBPPRRPAEK bysRgndingene §AFrRRBIt mesepge52The call-

?}éé&%éc?‘le\?gﬂgsikgﬁu@ ,otk?%tg\@g' '?10%26111{43‘?’4:@& YSBI - %CK answer

as a response e routing query recei’'ve
&vegttop 4504 schnneldty ewnist ep b4, GMBG:=F 486 rsoui®Sanswer

[ - E_130,, by, sendj an UR | ssage,
%%CC?B T#\%ﬁ%ﬁteﬁﬁ ah e%ﬁggi ?Rte of Sthﬁe—Hpr%E?req%eSts SG
iiBertto oronhene SE&itAS8 thas ddid addy essndinyl B- mels¥dhge, such

108 n _issue, at_step 150 a PRN query for. the
%g S';DI\IE:é% S IS - BESVRESDNF I?GIF%""%E%?F £30. S%RRn 1624, SC
d08p itbhtheand sGEPS-F520260 Ub24&qraigdet Etrtdwecailgpiatrom the
flow FIGS., 16 16 and 16C represent a signha ow
Ei”érgrearm %Fc’a éib%i Mgmerﬂ?%aFEHdéé}q R oMERSAWS - SDREER as an
afsuEher pMe s shgaips qrriabper (B, r ¢ural ey ed Thi FelME 04, at  step

i ccordance with an enbodi nent of the present
#%%m@#.s%’? stép 1650EormReEE 18 r odei vegPaetdlon of the

eonmRet idh TEGE 482898spbrdlr etpiest ghé r omsgbs e emessage
B to the MSISDN-F of the subscriber A, in an ISUP | AM
FESSAgET [ RVSEBP MYEDNFPY. SEistidid t 8r Messagep 380h, as an

SHEC Fadid6 retsiRfe 2 FAYELRE, quet Y £l t g BB 0
HLR-F 124, using an SRl query, [SR (Ml SOR. F)i]H. FPBO relays
§hep 16806 AQY ruesgpgej Bagssta GMSC-F 126.

Upon detecting establishment of the call, at step
1630, GMSC-F 126 informs SG 108 of the answer event, by
sending an ISUP ANM message. Thereafter, at step 1632, SG
108 informs SCP-H 1105 of the answer event, by sending a
message such as a CAP ERB (Ans) message. Thereafter, SCP-
H 1105 starts accounting and a timer corresponding to
subscriber B. Thereafter, at step 1634, SG 108 relays the
ISUP ANM message back to GMSC-F 126. Furthermore, upon
detecting disconnection of the call, at step 1636, GMSC-F
126 informs SG 108 of the disconnect event, by sending a
message such as an ISUP REL message. Finally, at step
1638, SG 108 informs SCP-H 1105 of the disconnect event,
by sending a message, such as an INAP ERB (Disconnect)
message to SCP-H 1105. Thereafter, SCP-H 1105 stops the

accounting and the timer corresponding to the subscriber.
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PRN query for the MSISDN-F, PRN (IMSI-H MSISDN-F), to
SG 108. Thereafter, at step 1608, SG 108 issues a

wo c@mossg2nunber request, such as a PRN query fBRCT/URE®07/002607

MBI SDN-F, PRN (I MSI-H, MSISDN-F), to VLR F 130. VLR F

130 represents a current |ocation of the subscriber in

FPMN 104. At step 1610, VLR-F 130 returns the roam ng
nunber, i.e. an MSRN, to SG 108 in a PRN ACK, -

[PRN-ACK (MSRN)]. Thereafter, at step 1612, SG 108

seﬂgpmn WRNAmiyo thR EmdR4 aBNa ;ﬂ:@wbdelRoanigger on the
Nunber query n edgnent,, RN- d

MHEN ai nstQ” maPpi %A%et \ibé’e?:et%ﬁ’g I\%éCKa%gﬁ rﬁgﬁ%& In an
The MR Nt bebengshto prcanrge of iMsEhk abhocatdedrby FPMN 104
FPWN 104 to SG 108. SG sends the NS I\é t8 rou

sarPaivugl RFAPBPHr HY |?E@Ppl}r§30 114,?%- afigg sends a
%talslt Rorkbddr i B RrEahiédtr etﬂifcﬁﬁ ihe Nomdert @ @BGHe MSRN’’
126, by sending SRI-ACK ( '), as a response to

tee $GULPRg ‘tﬁPé?Gy ae@@'s\meat spep 804" | ANAR IDF message,

[fi?ﬁ RN Of €S8 N beONap k| gsues
an Sug%nrl gger topJSG 108 on the NBRN %hereafter perser
atkistleer 1816, tI@VBETE , 1 AthaenGYSE—Fal 126 o@Rckt $Gn 108 ' further

e%:ué’l'&:‘?rtlgefrm tNEs NWIRRSr Briv@pt NGe MoRYes' : st€nS@€08but not
I Ng a” nessage, such as an | SUP IAM [IAM (B,

I\Ilsaﬁxit)e}d Atost epnl6TRIARSG BRB r@geeggs a an INAP Continue
Ca%sgs%%gpl g}ldo ' Qﬁh@ugm—pl}lgg%é@ﬁgl rl-gnqgleh?lé the call.

a nessag Je such as a nmessage wth the
call ed nunber as the MSI SDN-H, and the | MSI-H.

The aft at _step G H u 1
g
J&.}aihﬂgl@u&ﬁo&rﬁyceenamgtme mslﬁmﬁﬁseéget.herhéubscrlber
gllca%glﬁé?e{:g}:g el\éaené 'V%Iklfdew eIPUEhleS vihy ! J:QE&SQSt Qn Ahe same
country as the FPMN. FIGS. 17 and 18 illustrate various

embodiments of mobile-terminated call on the MSISDN-F of
the subscriber when the subscriber is registered in the
VPMN. FIGS. 17A and 17B are a signal flow diagram
representing a mobile terminated call to the MSISDN-F of
the post-paid subscriber A, registered in the VPMN, in
accordance with an embodiment of the present invention.
At step 1702, GMSC-F 126 receives a call connection
request, from subscriber B to the MSISDN~F of the post-
paid subscriber A, in the form of a message, such as an
TSUP IAM message, [IAM (B, MSISDN-F)]. Thereafter, at
step 1704, GMSC-F 126 issues a routing query for the
MSISDN-F to HLR-F 124, using a message such as, SRI
(MSISDN-F). At step 1706, HLR-F 124 issues a roaming
number request for the MSISDN-F such as, a PRN query, PRN
(IMSI-H, .MSISDN-F), to SG 108. Thereafter, at step 1708,
SG 108 issues a routing query for the MSISDN-H to HLR-H

TECH/482899.1 43



10

15

20

25

30

event, a disconnect event, a busy event, and a
no- answer event. Thereafter, at step 1622, SCP-H 1105

WO e@uesess2 SG 108 to continue with the call, byPGEOS00Y002607

a nmessage, such as a CAP Conti nue nessage. Thereafter,

at step 1624, SG 108 requests GVSC-F 126 to connect

the call fromthe nunber B to the MSRN, by sending a

nmessage, such as an | SUP | AM nessage, [IAM (B, MSRN)].

Thereafter, at step 1626, GVBC-F 126 inforns SG 108 of

ddi#pl ets omg oént ISRICoyquecy) ofSRI & MEEJMrsié) | or Athetep 1710,
S e rec d at st 1624, I n

r‘?@ls&p alligé'\ﬂs.rﬁ%:%s §%aft | €s%g§.geFﬁ?ty[ﬁe%(rfq,rl%dt gPs bpl TMST-

H28Ss DN OR) ;eltaaysvmm V&JP:LAG‘M ,massagenbfitkrt o referred to

RIS 5 B AR PR oL SRR ' 0850, ocation

@\fenﬁn% ggube&dﬁmgaran%xh SidReANNMIES SAGE. sft'Ei”pﬁr eaiper vi®-v 1711
step 1 SG 108 | nfornms SCP-H, 1105 of t answer
rn%ytgéno‘?‘?‘@manﬁeéﬂé’é‘ﬁ’@%ucﬁ §s £TEABSENR (WAsfiLR-H 112

NRSsRPea Thesealler, saehH 3%05aStﬁNSA(@KC%E@éé@eand[BRN-ACK
ti mer  corresponding to subscriber B . Thereafter

SMERMERY, TEEreadE sl ay 8t RESESUR A nékBale ]b"a%ksteélds the

Wy Rd28c Wt NGl NBA e srEPARKIGIAEIA 4, dsmon@gctomm, as
of the call, at step 1636, GVWSC-F 126 i nforns SG

& neRPanstohPethecVoREt ingy Werd e e Heed agb §E§B 5508

an | SUP REL nessage. Finally, at step 1638, SG 108

informs SCP-H 1105 of the di sconnect event, by sending

a r@bsageftﬂmh at asteNAR HRB (%cbﬂﬂec&%n%sﬁgeMSBN' to

%%% 'T!I‘ 1195 %eaﬁfﬁb?rACP§C|%Ml§Rqu5 §{18p§na¥1hﬁtalns a mapping

account i ng and mer correspondi ng t
delisergrbet he TEGHNM 828€9. tHe 4M2RNK/N 1THe ndipRNfp| eakongs to a

N 880 ud it 9987 UL by HPMN 102 to SG 108. SG 108
issues the MSRN’ to route the call through SG 108 in
order to create billing records for the call. Thereafter,
at step 1718, HLR-F 124 returns the MSRN’ to GMSC-F 126
in an SRI-ACK (MSRN’), as a response to the routing query
received at step 1704. Thereafter, at step 1720, GMSC-F
126 routes the call to GMSC-H 114, by sending a message,
such as an ISUP IAM message, [IAM (B, MSRN’)]. GMSC-H 114
is configured to issue an ISUP loop~back to SG 108 on the
MSRN’. Therefore, at step 1722, GMSC-H 114 sends a call
connection request, from the number B to the MSRN’, to SG
108 wusing an ISUP IAM message, [IAM (B, MSRN’)].
Thereafter, at step 1724, SG 108 returns the MSRN to
GMSC~H 114, by sending a message, such as an ISUP IAM,
[IAM (B, MSRN)]. Finally, at step 1726, GMSC-H 112 routes
the call to VLR-V 1711, by sending an ISUP IAM message,
[IAM (B, MSRN)].
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MSRN' to SG 108, instead of ISUP trigger. In an
enbodi nent of the present invention, when FPWN 104
WG posess2 | N protocol, at step 1616, GVBC- F 12BCHERNS7/802607
call connection request, fromthe nunber B to the
MSRN ', to SG 108 using a nessage, such as an | NAP
| DP nmessage, [IDP (B, MSRN ')]. It would be apparent
to a person skilled in the art, that GWSC F 126 and SG
108 further exchange various ot her | NAP nmessages such
as, HBMN ndP2| |Inﬁyedlmpleaantl\lAPNRF@rn’egsage tangbMAP on the

| NAP, I
M7 o TS 288: andd A QLTI UE PEIGRdE. MR, flPe®Sdinent
toer mitdest edDm%ﬂ;dant el anednséom,ceatt o sttdep MAIBDN- F @fiSC-H 114
ri_be in a,VP en t
regwsugg‘scnI t h‘(%afég?r%g}g unt naslf‘ﬁgNl‘fﬁgilonFl ?% &08 for

X3d | tadir aimowatheusnaenbedi ments ofhermlusRmJt,erhsryna:teedilng a

1 he SISO\ _of iber wh
g“%osssca?é]%érg}l §"r &9 <2Br ﬁfﬁrﬁe flﬁgs%rﬁlﬁﬁ%rgﬁ@g&&gi (Byg MSRN') 1.

THS ey e toe 5] gra-lzﬂ fsrt@\ﬁt diagram sep;mhntﬂé%g;ﬁlmgﬂee MSRN to
t ] nated c to the MSI SDN-F of the post- pai

eriEIsSL e a‘?yréspg’tl@ﬂe& TP 3R PMREChn 2céor AR Connect
ddsage enposhnest @b,t RgrANgsent invention. At step

1702, GMSC—F 126 receives a call connection request,

fromsubscriber B to the MSISDN-F of the postpaid

subsegisberidn, itgthe 44 Mgfc apRSSaYesigHEN 28181 diagram
| SUP | AM nessage, IAM(B, MSI SDN-F) ]. Thereafter, at

SEHF SR 1Ry /BE- 1 § skersinated: iaagd lque? yther MHSDN-F of

MBleSDN,E - }ﬁﬂaLR shbs i NG, a @%&%%erewcwsthéﬂ VPMN, in
(MSISDN-F) . At step 1706, HLR-F"124 |ssues a roan ng
W%@Rjeyﬂthoram hemiedsmertt se€h taw RrPRENGuekyvention.

R@N step 1802, GMSC-F 126 receives a call connection
request, from subscriber B to the MSISDN-F of the pre-
paid subscriber A, in the form of a message, such as an
ISUP IAM message, [IAM (B, MSISDN-F)]. Thereafter, at
step 1804, GMSC-F 126 issues a routing query for the
MSISDN-F to HLR-F 124, using an SRI query, [SRI (MSISDN-
F)l]. At step 1806, HLR-F 124 issues a PRN query for the
MSISDN-F, PRN (IMSI-H, MSISDN-F), to SG 108. Thereafter,
at step 1808, SG 108 issues a routing query for the
MSISDN-H to HLR-H 112, using a message such as, SRI
(MSISDN-H). At step 1810, HLR-H 112 issues a roaming
number request using a message, such as a PRN query for
the MSISDN-H, PRN (IMSI-H, MSISDN-H), to VLR~V 1711. VLR-
V 1711 represents a current location of the subscriber in
the VPMN. At step 1812, VLR~V 1711 returns the roaming
number, i.e. an MSRN, to HLR-H 112 as a PRN~-ACK (MSRN)].
Thereafter, at step 1814, HLR-H 112 sends the MSRN to SG
108, wusing an SRI-ACK message, SRI-ACK (MSRN), as a
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(IMsl-H, .MSISDN-F), to SG 108. Thereafter, at step
1708, SG 108 issues a routing query for the MSI SDN-H

W 000088k TECH 482899. 1 4 3112, using an SRl PCEDU$2007/002607
[SRI (MSISDN-H)]. At step 1710, HLR-H 112 issues a PRN
query for the MSISDN-H, PRN (IMSIH , MSISDN-H) , to
VPMN VLR 1711, hereinafter, referred to as VLRV 1711.
VLR-V 1711 represents a current |ocation of the
subscriber in the VPW. At step 1712, VLRV 1711
respomse hgor odhiengrauben, gueryanr#SRiNvetdo #LR-$tep2 1808.

' ) h P, A -
R Eirr 26 PR G S 0 R Tan R g, mom-r
VBRN in 3G PGB8 iMcmOﬁlRédgﬁilénmesmageagSRl - RN MSRN) (MSRN” ) ]
3566 RTRPRLRE LR ARLY' DU, RE°HIRH, nd B wom
racHMRB RN 124 Ay PRAAGK ARRY Jf amdRNaialilddstad by HPMN

[ b h d th h
TOPOHGES 76 L0fanse HONGHRFAPFoEkFol Hy! 1PV T690E, the call

880 168 igsyestd herWBRN B0l 1o0be reberenl | £6hr aigh call.
SG 108 in order to create biIIinglrecor‘ds for t
L

h
Thereafiiioal 2br StaP SrbiB 1 7HBR-FLRZE TRCRBRS, fBe MSRN’ o
MR - 01 WBCHy 138 dilan SRE=-ACK (MBSRN’ ), &5 8Msc-F 126.

response to the routlng guery recei ved at step 1704.
Thereafitar, attsedippL 72020 aviESE1B 6l 2Bureditigie ERpl call to

S\VBC- 14 1.y [ S Ssan U
F%hs/l rressg%é,' [tl))aMs( %?QI%NQ)]. %%—'H %%E:kfsaé diTsue Tau
vessiaga-edl FAM i BueMERN( $UP | oop-back to SG 108 on the

MSRN . Therefore, at step 1722, GWSC-H 114 sends a

call connection request, fromthe nunber B to the
VSRrhereaft8@,108tusshgranlB8ep | ANFRedsagés [sAMIEB, a call

%E%ﬁe{c](}:io@e}}&?ﬁégh Lol Thel 1osF 808" EhY MsENe, to sG
108 using a message, such as an ISUP IAM, [IAM (B,
MSRN’)]. At step 1824, SG 108 requests a call-completion
instruction from SCP-H 1105, by sending a message, such
as a CAP IDP message with the called number as the
MSISDN-H, and the IMSI-H. Thereafter, at step 1826, SCP-H
1105 requests SG 108 to monitor a call-related event for
billing purpose, by sending a message such as a CAP RRB
message. The call-related event includes, but is not
limited to, an answer event, a disconnect event, a busy
event, and a no-answer event. Théreafter, at step 1828,
SCP-H 1105 requests SG 108 to continue with the call, by
sending a message, such as a CAP Continue message.
Thereafter, at step 1830, SG 108 requests GMSC-H 114 to
connect the call, by sending a message, such as an ISUP

IAM message, [IAM (B, MSRN)].
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GVBC-H 114, by sending a nessage, such as an | SUP | AM
[IAM (B, MBRN)]. Finally, at step 1726, GWSC-H 112

wo owres9sehe call to VLRV 1711, by sending an PEUPS108M02607

message, [IAM (B, MSRN)]. TECH 482899.1 4 4HPWMN 102
may i nplenment I N protocol trigger on the MSRN to SG
108 instead of ISUP trigger. In an enbodi nent of the
present invention, at step 1722, GVWSC-H 114 requests a
call-conpletion instruction from SG 108 for the call

fropméheafivaber & torébel BBRN cMduy- el ngndommss &g, 108 of
such as an | NAP | DP nessa

e, [IDP'(B, MSRN)]. ..
RERdatian af & q?@%?gseoglosasr é%ﬁ*??&‘ﬁ@ﬁvsﬁﬁﬁ ghe ISUP
SECrid dddge by esNdidty & NBesge83Ychh@ssandiNgPa message,
Connect nessa Connect (B, FI GS. 18A,

e, VBR . 18
SNENLEE AR 5351?9 &M F‘lerﬁﬁacﬂ%-gr'%}hﬁ’l\l%%%if%%nt Prg SteP th34, sc
PR e 1Lre paked i lade hBeshEeSNdk ofot BRSPHEr PAi4l. Upon

subscriber A registered in the VPMN in accordance
siettie il grbot ARAL sBRehfte off ddtntcahlentfofteR §3§ GMSC-H

gﬁQ@’ iﬁg@gm% 126 r£6€i W8S anedl inspBpeddydi J eyieSkending a
rom subscriber Bto the MSISDN-F of the pre paid
gelssaddersuch pR e FHENAIM anpes3dge, Tg‘@é}‘?aafé'-ea‘ﬁ at step

'1%%?,&2%’%@8@%%&@&" Bp M5! SO Frle hher gakiek, fent, by

ste 126 issues a routing query for the

MEIrSONG tan G $Fade4, sushngaan SRICARerERB[ S(NS) message.
AR PP P L BTy cunor
Hear eapirer-padtd st 4p.nid08, cBBre@Pparskivas aticout thg pre-paid
UL AellE B DA R L0250 8 B s ene
IS ARM Qads 8§ge back to GMSC-H 114. Furthermore, upon
detecting disconnection of the call, at step 1842, GMSC-H
114 informs SG 108 of the disconnect event, by sending a
message such as an ISUP REL message. Finally, at step
1844, SG 108 informs SCP-H 1105 of the disconnect event,
by sending a message, such as a CAP ERB (Disconnect)
message to SCP-H 1105. Thereafter, SCP-H 1105 stops the
accounting and the timer corresponding to the pre-paid

subscriber A.

HPMN 102 may implement IN protocol trigger on the
MSRN’ to SG 108, instead of ISUP trigger. In an
embodiment of the present invention, at étep 1822, GMSC-H
114 sends a call connection request, from the number B to
the MSRN’, to SG 108 using a message, such as an INAP IDP
message, [IDP (B, MSRN’)]. It would be apparent to a
person skilled in the art, that after GMSC-H 114 and SG
108 further exchange various other INAP messages such as,

but not limited to, an INAP RRB message, an INAP Continue
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nunber request using a nessage, such as a PRN query
for the MSISDN-H, PRN (I MSI-H, MSISDNH), to VLRV

wQaZw1/0898eRV 1711 represents a current | ocati onPOf/US1967/002607

subscriber in the VPW. At step 1812, VLRV 1711
returns the roam ng nunber, i.e. an MSRN, to HLR-H 112
as a PRN-ACK (MSRN)]. Thereafter, at step 1814, HLR-H
112 sends the MSRN to SG 108, using an SRI-ACK
nmessage, SRI-ACK (MSRN), as a TECH 482899. 1 4
hressp@ese aodt lerdutAPngE&EempSrS@m,veEOatC@mmzﬁtlﬁoghe call
Thereafter, at step 1816, SG 108 sends an MSRN to
124 in a PRN Acknow edgrment nessage, [PRN- ACK
(::/BRN )] and nai ntai ns a nmappi ng between the MSRN and
the_IMBRN | RN, . bel ongs aneof I\/SRNaIIocaI/e
by F—PM\Ya.LJE)]ZO'tI% B Tgé)élssg]es LRESIERR" t o F&len 100

riadiel et €8l hobhl eudt iSG rii8:d t ShereaMesbialglel IBprvice (SMS)
records for the call. Thereafte ste 1818, HLR-F
SRt AR HEORARR O 5 ﬁgff' b3S EEhGEn ot esponding

SR - AGK (MBRYDN-1p &MBC- End26usTbpneaf t @5soatiagked with the
1820, GWBC-F 126 routes the call to GVSC-H 114, by

SARA GG ke Fes SREh_Tc e §HPPSTRDeAM Fréss%gé’reﬁ%?rd or a
(E%st!\@ﬂ\:[a] subBere@fdier . i ft t 8hRBpa82atr @HGsd! 11)‘@ FIGS 19

sends call connection request, fromthe nunber
tte %mlustzaa% VG W4 PP P ERanEs §9a¥e§§%ﬂﬂ§1pt° SMS

IMVJ[&AJM (BrcVERY )is Msidep1 1824w é@a%%mr G Se@ting a

cal |l -conpl etion instruction from SCP-H

safiky arredsafed sG¥R dsran mhel mh%g%rwr@ﬁwred in
%‘t‘afll\h\? @Lynbfﬁ Qéctoll%l Qgg ﬂlBSdI:LMélrﬂ:Hof the present
her ea H 11 108

tet, "at step 5 requests SG
tioywreovii tom - aPcamloeréJ@a’cceldlm’fteCﬁ orSM§ | e pthpostubscriber

by, QN PgMBCTRSSAEE, SPEN 85 rReFAP B tep 1902, VMSC-F 132

sends the mobile-originated SMS to SG 108 using a message
such as, Mobile Originated Forward Short Message Service
(MO-FwdSMS) with a calling party number as the MSISDN-F.
Thereafter, at step 1904, SG 108 relays the MO-FwdSMS
message to SMSC-H 116. In an embodiment of the present
invention, SG 108 replaces the calling party number to
the MSISDN-H, when a called party number is an MSISDN of
a country other than a country in which FPMN 104 resides.
In another embodiment of the present invention, the
subscriber may specifically indicate to SG 108 during
subscription activation to retain the «calling party
number in the mobile-originated SMS, when the called
party number is an MSISDN of a country other than the
country in which FPMN 104 resides. In this case, SG 108
does not replace the calling party number. In another
embodiment of the present invention, SG 108 prefixes the

calling party number (i.e. the MSISDN-F) with a country
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nmessage. The call-rel ated event includes, but is not
limted to, an answer event, a di sconnect event, a

whoay/ogasent, and a no-answer event. Thereaft erPCRUSBDEM2607

1828, SCP-H 1105 requests SG 108 to continue with the

call, by sending a nessage, such as a CAP Conti nue

nmessage. Thereafter, at step 1830, SG 108 requests

GWVBC-H 114 to connect the call, by sending a nessage,

such as an | SUP | AM nessage, [|IAM (B, MSRN)].

HeCd 4828D9of] thetThenettyerin athisthept’Bg82 1 06VE@dddes!, when
for 08 _of co tion,of the ti

SRR TR PR YU RRE ok Sadth  AEARERG &8 <Pg" country.

Pﬂﬂ:(érr@t:smﬁyngs&brmacm Bunﬁayassmniﬁil.?al\n:yl indicate SG

age. Thereafter, ste 834 G108relasth
R S e PreitieS bk TRS ChEE 1 5 1o o Ha b opPRper A by
esifca:h{g shrr&rpe@i?lhﬁmmﬂx ab st}e@ b&fi&edSNBGmHe}:MB. In an
i nfor SG 108 of the ans ing a
TR, (R3S ar VRO ARRF el ost b Tl .l Pal the called
Shede83&. SGhES idivseBilSeP- Hh 11dba 0§ the @rsieked called

event, by sendi ng a_nessage such as a CAP ERB ( ANS)
mebste. ($r8P eaft@r 108cPrEr 2108 sttfh%tgaéﬁlgecoﬁlmff@ﬁg as the

My ON-A BT i £ OEhBI @aRaidd Idufide £08 T €8 PAN AR 0 dfh% country
pr e- pai d 'subscrij ber A . Thereafter, at step 1840,

He%| aiRaR hethsUP AN tRS sabe bakkeho 0. resides.

Btrﬂéwme gipon et %‘é?l%ég S‘*‘&@“e%ﬁ'ﬂ&n‘af thhered! | to the
at ste 1842 GVMSC-H 114 informs SG 108 of the

e 1 Zée’%eﬁ‘t:epb} endi PG Frebhgackuew lesians |BUSG 108

| t f
B grssege R ol sl 2 02 Ae 20 400 8 9B 1901,

BENshHigeg @cm%aﬂ@AFSIERB (aarsc@mmcle) rssikshpated Forward
ot 1092 s J98T €31 cCadkAdIPe 85RRE !t N MO - FwdsMs-ACK) .

Finally, at step 1908, SG 108 relays the acknowledgement
to VMSC-F 132 by sending a MO-FwdSMS-ACK message.

As mentioned before, system 100 allows the subscriber
to receive an SMS on his MSISDN-H when registered in FPMN
104. FIG. 20 is a signal flow diagram representing a
mobile terminated SMS to the MSISDN-H of the subscriber
registered in FPMN 104, in accordance with an embodiment
of the present invention. An SMS intended for the MSISDN-
H reaches a Short Message Service Center (SMSC) 2001.
SMSC 2001 resides 1in a network from where the SMS
originates i.e. the calling party. At step 2002, SMSC
2001 issues a routing gquery for the MSISDN-H to HLR-H
112, using a message such as, a Send Routing Information
for Short Message [SRI-SM (MSISDN-H)]. Thereafter, at
step 2004, HLR-H 112 sends routing information to SMSC

2001, using a message such as, Send Routing Information
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accounting and the tinmer corresponding to the pre-paid
subscri ber A . HPWN 102 may inplenment | N protocol

wo eoogeess2on the MSRN to SG 108, instead of | SePI/US2007/002607

trigger. In an enbodi nent of the present invention, at

step 1822, GWSC-H 114 sends a call connection request,
fromthe nunber B to the MSRN , to SG 108 using a

nmessage, such as an | NAP | DP nessage, [IDP (B, NMSRN

)] . It would be apparent to a person skilled in the

dotr, tPhordft efeDigeH Hekarwl SGRO8LT ur tIRI-8Mch8Hye The

vari_ous. ot her P nessages, such as n lim.t

ERU 3 NPl oS RRYERaR Eh Baails "k elnBE ana che
IMéTAYESSAge gn andbadikddR EBB nessapeesemtcoimirehéion, the
the call flo vari ous enbodi nents_of .t he

P ﬁﬁ%ﬂﬁ%sﬁ@sigﬁ1i§0%%ﬁﬂ§g% es B??SESFVQQEH%ﬁFp 2006,
Shgict MpssagerfemdsceriSMEMsseivt eedand faabitiee MSISDN-H to

term nated SMS service corresponding to the VS| SDN-H
SRd LRB-NERSPROF AscBEPARER WPRRD S sutRRr EASHS message,

\teldaefs t hemsubsigni.berhiesed fRled,Pabl Wtep POBOParElays the
subscriber, is transparent to SG 108. FIGS. 19 to 22
SMSudtRnASRr FolistBRYGLRN 4 R rP4Ponti Ag2ro P3vsending a

peYaeRs. Ehen 12 i sw@smbonalvdi oy di agramisc-r 132. VMSC-F
representing a nobile originated SVM5S fromthe

d3Bscrepeeseagsster g rneEPVMCEesionn @€ cdhgangebgiceiber in

@ odigient @f¢ theresenigigiventhgde-RA 132 sends an
mobi | e-ori gi nated SMS from the subscriber reaches
wpkoow Legigmeantier eff tthe HervasgedodMS NEELRY 13 r@ygs Short

| | @=Lk gin 10 LG _ SS
LRSI | Sppuh O N e Pyl Refys oS sc 0o,
Sangildy ( MOEFRASIYB) 20 2h $Gal PBngedary -hhabackiowhedgment

¥§|§g§é;2001 in an FwdSMS-ACK message.

Since the subscriber has subscribed to SIMM service,
he can also receive the SMS on his FPMN MSISDN. FIG. 21
is a signal flow diagram representing a mobile terminated
SMS to the MSISDN-F of the sﬁbscriber registered in FPMN
104, in accordance with an embodiment of the present
invention. An SMS intended for the MSISDN-F reaches SMSC
2001. SMSC 2001 resides in a network from where the SMS
originates. At step 2102, SMSC 2001 issues a routing
query for the MSISDN-F to HLR-F 124, using a message such
as, a SRI-SM (MSISDN-F). Thereafter, at step 2104, HLR-F
124 sends routing information to SMSC 2001 in an SRI-SM-
ACK message. The routing information includes an address
of SG 108 and the IMSI-H. In an embodiment of the present
invention, the address of SG 108 is the SG—-GT.
Thereafter, at step 2106, SMSC 2001 sends the SMS
intended for the MSISDN-F to SG 108, using a message such
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Thereafter, at step 1904, SG 108 rel ays the MO FwdSMS
message to SMSC-H 116. In an enbodi ment of the present
w0 pwesdsen, SG 108 repl aces the calling party PCNOS200t/602607
the MSI SDN-H, when a called party nunber is an MSI SDN
of a country other than a country in which FPMN 104
resides. In another enbodi nent of the present
i nvention, the subscriber may specifically indicate to
SG 108 during subscription activation to retain the
gal | iy PedsMSnuiEaadd) t NEwaBlE! e IMS Witlal edTBeBeafter, at

when the al l ed par nunb I
e DERo e Rar A VRET Lo S Y O SAURLEK-P <o
e -¢ase32 SCpi0&&iaesndioh mejd stge | heueal ldngFpasMp (IMSI-

nunber. | n _another enbodi nent of th )
FhvenVish FooLids SEBESASD the ZealiuhF oy (PGRibRY Of the

eub%cﬂl%ﬂvqps%ﬁm wolth atcaundy y2 TEEH ¥#28899. 132 sends an
gcode (CC) of the country in which FPMN 104 resides,

mvélﬁb’ftSh@ | megspacyy Fants 198an Al 3PN dFkpAEledgment to

g £ t@ﬁ@agMﬁeE%teﬁmrﬂ&ertl’% nay18PRCiE.i galdaniy, at
icate SG 108 a change in the CLI of the callin

ﬁ@@@erzlﬂ-zby $@diAg zedpas ahepraginovsedgrepy| ey SMSC 2001,
'Iti\%’e e e%aﬁg eéﬁgﬂl aLY rhaSms-sidiscri ber A adds "#"

hber When subscriber A dials a
preflxed call ed nunber (# B) , SG 108 retains the

Cal}l:" P@r&%g?bg{hé‘ssiﬂﬁ Mélb%l%\lfﬁ)e fcLhe Gald ef-Buiber the sus

IS a nu a Country other than the country I n
\ohni m§m\mnomsxswdmn@t theer Vil s e o 8GLN081ipepl FEMY + HBIG. 22

T . R
G;M's;]lﬁat ethSVBSISIN-6p 04t hdby sdrahingar nessHigEered in a
VP’M '\fbblllne 9&@:8' ggtn%ge Fv9£¥\ﬁrdan embodiment of the present
invention. An SMS intended for the MSISDN-H reaches SMSC
2001. At step 2202, SMSC 2001 issues a routing query for
the MSISDN-F to HLR-F 124, using a message such as, a
SRI-SM (MSISDN-F). Thereafter, at step 2204, HLR-F 124
sends routing information to SMSC 2001 in an SRI-SM
acknowledgment, .SRI-SM-ACK. The routing information
includes an address of SG 108 and the IMSI-H. In an
embodiment of the present invention, the address of SG
108 is the SG-GT. Thereafter, at step 2206, SMSC 2001
forwards the SMS to SG 108, using a message such as, an
FwdSM§ message, [FwdSMS (IMSI-H)]. Thereafter, at step
2208, SG 108 issues a routing query for the MSISDN-H to
HLR-H 112, using a SRI-SM (MSISDN-H)]. Thereafter, at
step 2210, HLR-H 112 sends routing information to SG 108,
using a message such as, Send Routing Information for

Short Message Acknowledgment (SRI-SM-ACK). The routing
information includes an address of VPMN VMSC (VMSC-V)
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Short Message Service Acknow edgment (MO FwdSMS- ACK)
Finally, at step 1908, SG 108 relays the

wa@ednosdsezigenent to VMSC-F 132 by sending a  PCT/US2007/002607

MO FwmdSM5- ACK nessage. A s nentioned before, system

100 all ows the subscriber to receive an SMS on his

VSl SDN- H when regi stered in FPWN 104. FIG 20 is a

signal flow diagramrepresenting a nobile term nated

SM5 to the MSI SDN-H of the subscriber registered in

ERWN 184d |ithacdaMIBrite WMSC-ah éﬁﬁddinept:eefenttlse a current

B Sl TS0, 8B SN CeL O VR WSS rcor, o

e &@932; escsdgegl @e&ldlmaett\w IsM3 omwandedt IferSNz&?le MSISDN-F
originates i the calli art At step_2 S
[‘F%%u\észglrlou%’ilng“qu%‘l"gs@%rm)t/eﬁgal‘%’@'SDﬁf'ﬂfqgéSHL MSI-H)].

' 3%1:2 sted IR Bg regmage vswoh 1aSseridSead RadBM8g Acknowledgment,

| nformation for Short Message [ SRI - SM I\/SI SDN- l
THESHMSEAGK, atostp 2684, FLREHT s PourgiPt of the

IHOT Bt & e 80 FeMBE RO T 550D . amﬁﬁagﬁ, satehsaep 2216, SG
Send Routing Informati on TECH 482899. 4 9f or Short

9SS arpd Ak gk e By AEMB -ASK LOMSNEY 200|'¥1e routing

information includes an address of SG 108 and the

IMSI-H In an enbodi nent of the present invention, the

addiess agidiSdorog te t BEOSE Gemhieradt epmbedifenss, SIMM
%g/%%ﬁ{\}s’v% 32000]p éé{,[jy@ééis Ml%l%ié‘t %@@Qaé@r %‘]@Eva.c?/s (MMS)

08, usi ng a nessage such as,
S SEges quﬂmg Htl. ther TN -Rt aSICbthGOS“ISISDN F

rf‘%ay g@edSWthntt%degukggérllﬂﬁrg/?Ei %ﬁ olé/l\@cé:lgr%al flow

end a nessage, suc I MSI -
\d\iﬁ@ﬁrﬂSZreMB@eﬂtlﬁz reprm@éntlg at@mrlérﬁtqid)cdﬂﬁ’l%n to the

M%Zﬂ;bzﬂ:{ bRL 1 0. HEMY; 193 &gfé?grégloin\/'mﬂ: 104, in

accordance with an embodiment of the present invention.

.The mobile terminated MMS intended for the MSISDN-F

reaches an FPMN Multimedia Message Service Center (MMSC-
F) 2301. At step 2302, MMSC-F 2301 sends the MMS intended
for the MSISDN-F to SG 108 using a message such as, a
Forward Multimedia Message Service message, [FwdMMS
(MSISDN-F)]. In an embodiment of the present invention,
MMSC-F 2301 sends the MMS to SG 108 over an MM4
interface. SG 108 replaces the MSISDN-F with the MSISDN-
H. Thereafter, at step 2304, SG 108 relays the MMS to
HPMN MMSC (MMSC-H) 2305 in an FwdMMS message, [FwdMMS
(MSISDN-H)]. In an embodiment of the present invention,
SG 108 sends the MMS to MMSC-H 2305 over an MM4
interface. At step 2306, MMSC-H 2305 sends an
acknowledgment, Forward Multimedia Message Sexrvice
Acknowledgment (FwdMMS-ACK), to SG 108, as a response to
receipt of the MMS intended for the MSISDN-H. Finally, at
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acknow edgnent of the forwarded SMS, using Forward
Short Message Service Acknow edgnent (FwdSMS - ACK ) ,

w0 e00s@B%eB. Finally, at step 2012, SG 108 r el apGT/U81007/002607

acknow edgnment to SMSC 2001 in an FwdSMS- ACK nessage.

Since the subscriber has subscribed to SI MM servi ce,

he can al so receive the SM5 on his FPMN MSI SDN. FI G

21 is a signal flow diagramrepresenting a nobile

termnated SMS to the MSI SDN-F of the subscri ber
rsecgamaaaa,i rBEFPYRE1 e 1ays adooiMiEndeCi th aMSC~F 2301. It

pr.esent e d
for he @%Ei\%%%eac es O%&léé%gswgalrgrlgés]l that
igtreemet ewbkdimemtwher£ot hemShBler | gmmajmatéd:l staepi mobile

|\2‘7§| S%S%Z% i ssues %ﬁr Qut i nﬁ"él ggéédg ChS§§Vl§eS on  the

SRITSSM /B S Frhe TMHIGEHZfN-@’ &f sthp 2%&4}5%6& follow

124 ’é%?ds rggt L&g@gl‘rgé@"%{%q‘?&o ﬁ%rﬁﬁ,?qojén | ﬁall?d_é)?ted and

avaidicy essriefnS€edO8mMand the IVSI-H I n an enbodi nent
of the present invention, the address of SG 108 is the
SG GI. Thereafter, at step 2106, SMSC 2001 sends the

SMEriptaededdeqr sheddal S@N’d: 20 26 P viksd N9 §applementary
nmessage such TECH 482899.1 5 Oas,_an FwdSMS nessag

[SIRAYSMES S | MRS Ry FsrThaUéaaf Rt ot iBiERI2168 1 e|lay°structured

i gpged Sary idhes VMBIERY F C Fadicby, _
sené:ﬁng a rrﬁggage S‘{JCh as FD\‘/\é/dSI\/S g?swgfdﬁ) s lc call

EOrwagithigsent §eEVdGEerent OPbE®aL on Gl ) herQHEéeglrberf¢%Slmlle
RN 14, Ad; Shepe 210 + VBG- PpdB2 S@Adls) ansgw:@y@sAoC‘Eo the

nmessage, to SG 108, as an acknowl edgnent to recei

S0 SSNEL R 9w eordletih € oMSTEONNE) SDd RheFiMBEISHN-Et step
2112, SG 108 relays the acknow edgnent to SMSC 2001,

It will be apparent to a person skilled in the art,
that the SIMM service can also be applied to CDMA/ANSI-
41D, other technologies such as, but not limited to,
VoIP, WiFi, 3GSM and inter-standard roaming. For example,
a CDMA roaming subscriber traveling with an HPMN CDMA
handset. Another example is, a CDMA roaming subscriber
travels with an HPMN GSM SIM and a GSM handset. Yet
another example is a GSM roaming subscriber traveling
with an HPMN CDMA RUIM and a CDMA handset. To support
these wvariations, the 8G 108 will have an 887 and a
network interface corresponding to the HPMN network as
well as an 887 and a network interface to the FPMN
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. Further, there

could be multiple types of interface in both directions.
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usi ng a nmessage, such as FwdSM5- ACK. Further, the SI MV

subscri ber can also receive the SM5 on his FPWN MSI SDN
wobioresese2 i s roaming in a VPWN. FIG 22 is a sP@gnEb2007/002607

flow di agramrepresenting a nobile term nated SM5 to

the MSI SDN-F of the subscriber registered in a VPMW,

i n accordance with an enbodi nent of the present

invention. An SMS intended for the MSI SDN-H reaches

SMSC 2001. At step 2202, SMSC 2001 issues a routing

quemy feO!rentﬁ'ileaJi\z(Bl IhhkF d® thB- makdtingsbegwadressage MAP and

SDN- F) Thereafter, at step
%%&‘ﬁﬁmfp (%ﬁ ]%%/5 P8ufi g fETEdG%t i on to SMSC 2001
in an SRl -SM acknow edgnent, SRI-SM ACK. The routing

i nf or#ai—l—gnq—nei—ud%s_an_addLe‘&oi—SG—igﬁandA-he—
| MSI -IH ESM MAR hodinent of the nMSEn vention. the

addr dss_&Pcad it Urdatey/ TP GT TﬂEENQEteL at qtpp
2206,|_SheenzEd] fagatkers the $MS REGE&N1 0] using a
messdge BeghisdsrSih FwdSMS negsagEEATPRESEQUENSI - H) |i.
Ther gaf t @nteatrcstagEe P08, SG 108 FEAUEREREQBIRITQ

query fosRIkaEMVSI SDN-H to HLR{H 1$#SRE®I ng a SRl - SM
(MBI SDN- HRr1I]. Thereafter, at $tepL22a@ION.RHGUAST

sendy rowbirGddyMy mation to $G 188spe® ng a nessage
such |as, reeRE FRAEMAg T nfor mafi onskgnogherricAEsaage

AcknqW egdqRBHs rllcedéAtEd - | TNeskeNbIrd IdATOrdmL I Or
i ncl YUes pap ATEMETe Ol vk p/N v%cwm- 9.
1 5 Y2215 i JJH B sihmYSPE Vv REE S TNEP RERURST 2

curr ent—tocatTonm ot—the subscriber—Tmmthe VPV

Thereafter, at step 2212, SG 108 sends the SM5

i nt'éhde@rb@ertmamrsu\pﬁ tenVvBGBey 23 1fonmae vaisMntirely
[ I ] A - ,

sen er.‘e g\ﬁ%wﬁ%k‘%@ V\Age_% ﬁgéﬁrgtj@p szcgét%al}lysgn%o%ﬁ%ent, or

an embodlment contalnlng both hardware and software

elements. In accordance with an embodiment of the present
invention, the invention is implemented in software,
which includes but is not limited to firmware, resident

software, microcode, etc.

Furthermore, the invention can take the form of a
computer program product, accessible from a computer-
usable or computer-readable medium, providing program
code for use by, or in connection with, a computer or any
instruction execution system. For the purposes of this
description, a computer-usable or computer readable
medium can be any apparatus that can contain, store,
communicate, propagate, or transport the program for use
by, or in connection with, the instruction execution

system, apparatus, or device.
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FwWdSMS- ACK, to SG 108, as a response to receipt of the
SMS intended for the MSISDN-F. Finally, at step 2216,

wWER0T0Wsee| ays the FwdSM5- ACK to SMSC 2001. | npemus100T002607

to above nentioned enbodi nents, SI MM system al so

provi des Multinedi a Message Service (MVB) service
corresponding to the MSI SDN-H and t he NMSI SDN- F

associated with the subscriber. FIG 23 is a signal

flow di agramrepresenting a nobile term nated MVS to

t heTisl siaidFunf dadre bebsani kdrectegstier edndgndRPMy, 1htical,

in accordance with an_enbodi nent of_ t.he e 1
PRSIt i 3 M AT PR hatQhd I RIS EOF or SYFES™ (0T
MhbSkiNth g eaghesewicEPMoluld | prdpaghitisagenSet unce Examples

nter (MVSCF ) 2301l. At st 2302, C-F 2301 sends
gﬁeﬁwﬁé?ﬂPEﬁ é&%%ﬁgq#%IWE? EC 1DeSHUtFGgUctor or
BBISAUe tHttd Asmoaormagae Mkt ivmsh 2 MessagevaplLei computer
nesig%;e, [ FwdMVS ( IVSI SDN- F% % In an enbodi nent of the
BRELEME Sy éht i HRIAVVBCR EC2381 BERAS Yt hd KRR 1t 0 356 1RRF oLy
Aelbran (MdM) ntertaged seghR repdases dhe Ml OP¥ifcal disk.
with the MSISDNH . Thereafter, at step 2304, SG 108 ]
Forzxpat xRl es aivenaeeat MiBeks) oxp3ide sAMpRGMVSiisk —
NREeA%h1 ¢ FMEMYB  MRsHH) EombBcan HHOAL MeRE Qi (cD-
present invention, SG 108 sends the MM5 to MMBC-H 2305
BY#E) ;amnvPiGiteal a¥ersatidee Piz306 PWANBC- H 2305 sends
an acknow edgnent, Forward Miltinedi a Message Service
Acknowl edgnent (FdeVS—ACKz , to SG 108, as a response
t o Recwinpuipgrt hes NMS | j popvikledvsheprip includes a

Ei_nal t 48 9 2 23 . 1 |
Rt LR, 21D 7 0 Mt Whcson,

pessgmsski bined i nrt hemare, tMeitile Station  International

Subscriber Directory Numbers (MSISDNs) to a subscriber of
a Home Public Mobile Network (HPMN) upon receiving
subscription activation message from the subscriber at a
Signaling Gateway (SG). The computer usable medium
further includes a computer usable program code for
creating an association of the MSISDNs with the HPMN
MSISDN to facilitate signaling corresponding to the HPMN
MSISDN and the MSISDNs associated with the subscriber.

The SIMM system facilitates mobile communication
corresponding to multiple MSISDNs of a subscriber of an
HPMN with an associated HPMN IMSI without a need to
change original HPMN SIM of the subscriber. Furthermore,
when the subscriber is registered in an FPMN, the HPMN
treats the subscriber as a local subscriber and provides
the call-related and non call-related services on an HPMN
MSISDN as well as FPMN MSISDN of the subscriber at a

local rate. In addition, the SIMM system provides fail-
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ot her enbodi nents for nobile originated and nobil e
term nated MVB and ot her val ue added services on the

wOo/Bl0S089ske and t he MSI SDN-F of the subscri ber fpCT/082007/002607

simlar call flows, described for nobile originated

and nobile term nated SM5. Furthernore, system 100

al so provi des suppl enentary services such as, but not
l[imted to, Unstructured Suppl enentary Services Data

(USSD) services, callforwarding service, optinmal call

ooer nguppaesi nkbe Hee visspsGiidean t whaint chediBiteared in the

seryi t crib , t | a
PR A £ | S B DB 0 | Moy Ane s
isty stthegn a1 ] ovhatnotdme: 1S| MasEnyi servdrces soobeéhappulescriber.
NSI - 41D, ot her .technal ogi es such as, but, not

e ] B cofBrS SeSHohhy e Sard g% gel1 "W post-
fo@d lngsths)dSrEMaHﬁLe, Exe@DMAVHeAN tige SUBBENI béylas no CAMEL
traveling wth an HP CDNVA handset. An er exanpl e )
r&lat iR aihy' s %rifb%?N'tra{‘&éEfs %ﬁl\!ﬂ ar’ @fpvides
SAMmN G M hesdsBe. siBkcanolhar exanple is a GSM

roam ng subscriber traveling with an HPMN CDVA RU M
and a CDVA handset. To support these variations, the

SG 408 Wdrpdiaue: fNo8SEaM JysetmordeddtBsd@CBbove include
corresponding to the HPMN network as well as an SS7

Y a GrRoRRtLiaRer Pice QPRUIE TRPMNCAHEPRBERES| t apsl| (devices

RPRRM £t Og@tRELSOrneKiddnfshridhi decar thkhatrMveststem can
two intertaces in different directions may not have to
Bd Shd & spempeRRRdSoPreSulmpsirrs vhehéncgullgysEer computer

B 5ot 0O, P Sl Ml LRSS oo adao be
osupded GBMEMVARDNchumber of other components (not shown),
for example, other buses, controllers, memory devices,
and data input/output devices, in any number of
combinations. In addition, any number or combination of
other processor-based components may be carrying out the

functions of the SIMM system.

It should be noted that the wvarious components
disclosed herein may be described using computer aided
design tools, and/or expressed (or represented) as data
and/or instructions, embodied in various computer-
readable media, in terms of their behavioral, register
transfer, logic component, transistor, layout geometries,
and/or other characteristics. Computer-readable media, in
which such formatted data and/or instructions may be
embodied, include, but are not limited to, non-volatile
storage media in various forms ke.g., optical, magnetic
or semiconductor storage media) and carrier waves that

may be used to transfer such formatted data and/or
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ANSI 41D is described as a reference. The present
i nvention can take the formof an entirely hardware

weedvoassent, an entirely software enbodi nent, PECT/ER2007/002607

enbodi ment cont ai ni ng both hardware and software

elenents . I n accordance with an enbodi ment of the

present invention, the invention is inplenented in

software, which includes but is not limted to

firmvare, resident software, m crocode, etc.
Eustmmcnmanstluthﬂnmghionwtaeléake t heptaoalgf aor wired

co roduct, acces |bIe fro
g%ﬁ@éfﬁg ?H Edﬁ%ﬁtngﬁéﬁag ﬁﬁékprOV|d|ng

progran1code for use by, or in connectlon with, a
conputer or any instruction execu lon system For
puﬁg%i%gsof ?ﬂ%s deRBFPHE onCLg2EdHput EPIILARN% oPé%erWlse’
eaRuiRloutcadaky edmdmirpﬁzlam bexredy tAppardidims hattlwan words
contain, store, communicate, propagate, o rans ort

i 114 5\/[15( t to be

tﬁ@“ﬁﬁﬂéﬁ%n1forca@Brﬂﬁlnﬁh i n 2Brnedt%n

EBSstUeid PN BxecHhi On rRYSiLiVe apPBahaLUS aHI &@pbged to an
TECH 482 899.1 54The nedi um can be an el ectronic,

rEGRESITe opt i pdhaustéEer SRRGRSt ithat nk$ aF@dSayy in a sense

Sem G%‘é%fdl&lgsystb%fe ( HotaPRELALUS] Ofe SOV GfRJrds OfTusting the
propagation medi um Exanples of a conputer-readable

ﬁé@.g dmcPadePiugadi conaletor abFOsol PalYdgt ethBnppyural or
g8 g%g 11 fa\ﬂﬁnb@r r eE@é’ﬁ‘@é@:LGQHPUt ekdgh%‘i%tntﬁa%\l/bﬁ r oM yords

menory (RAM , "a read-only nenor
r“hglr@lrmghet"ll”@nﬁls‘ldelan'd dreloprecal hekowclir r@lﬁti1 words of

QAR yfm'r?gxsmﬁﬁ %%R%%%feq:' k5 mfgugggqqramt '§§ 2 me, and

rea
w:t mdam/gptaartlmrm|n>ergLQRS(I\fD)t.hls appllcatlon When

the word "or" is used in reference to a list of two or
more items, that word covers all of the following
interpretations of the word: any of the items in the
list, all of the items in the list, and any combination

of the items in the list.

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

methods described above.
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A conmput er usabl e nmedi um provi ded herein includes a
conput er usabl e program code, which when execut ed,

was®rgses2one or nore Mobile Station | nternati oP@l/US2007/002607

Subscri ber Directory Nunbers (MsSISDNs) to a subscri ber
of a Home Public Mobile Network (HPMN) upon receiving
subscription activation nessage fromthe subscriber at
a Signaling Gateway (SG . The conputer usabl e nedi um
further includes a conputer usable program code for
cremféngeaiamasseci atnidon aocfts heo f/5] Shibls wathotilse HRMddiments
| SDN.t O Iltate3|g lin orrespopdi ng_to .the
HRRRNRIGN SRV he oA SBRs. SQIBAIAZ0 WPt nPERYLdE further
stbserintert s ThEhEEMMagybt eghéacidhdraies onhi ke made to the
Qnmuni cati on, coyyespondi n torrultl e NSI SDNs of ,a, .,
SN, Hvtsrerh i, Gt it Skesse R e TN S REF Lt Ton

wi thout a need to change original HPMN SI M of the

- su scriber. Furthernmore, when the subscriber is

SAREFTEOBS FPVN, the HPWN treats the subscri ber
as a local subscriber and provides the call-related

and non call-related services on an HPMN MSI SDN_as
wel Prasiapin MRS of ofhe WHitbscpAbELcati®n ocaf r&hese of

becaddidy i thei sl MybsustemayPuistesafakb!l 1imitation on the
TECH 482899.1 5 5over support to the subscri ber when

FEGPS: PEAtHE (HVEPMPDL | adfe SEWMLAPSE drhustsations of a

cemiRe el y, gbhe S”@%éﬁ@&@@%ﬁhbows BB e I 08MRAGnmunication
services to the subscriber. Thé SI MM system caters to

porirespandig &9 WalltirleoMSaSDNssubEchi btkscE/kar of an

t P h [ I P Wy h .
I e
sulgls c mdski £ i Jaeicospowaths nof tHevM systém dedcr ithed present

1%9%%ﬂfgﬂt%&ll of course occur to those of ordinary skill

in the art in view of the embodiments that have been
disclosed. For example, the present invention is
implemented primarily from the point of view of GSM
mobile networks as described in the embodiments. However,
the present invention may also be effectively implemented
on GPRS, 3G, CDbhMA, WCDMA, WiMax etc., or any other
network of common carrier telecommunications in which end
users are normally configured to operate within a "home"
network to which they normally subscribe, but have the
capability of also operating on other neighboring

networks, which may even be across international borders.

The examples under the present invention Single IMSI
Multiple MSISDN (SIMM) system detailed iﬁ the
illustrative examples contained herein are described
using terms and constructs drawn largely from GSM mobile

telephdny infrastructure. However, use of these examples
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any conbi nati on of conputing conponents and devi ces
operating together. The conponents of the SI MM system

W@ an7a8wse2 be conponents or subsystens within aPCHU§E07/002607

conput er system or network. The SI MM system conponents

can al so be coupled with any nunber of other

conponents (not shown) , for exanple, other buses,
controllers, menory devices, and data input/output

devi ces, in any nunber of conbinations. In addition,
ahpwmmbeotmeoﬁbkﬁ@pnataﬁ eshdﬁqﬁtﬁ@gs¢Mdn$ndention to

qnent s y rryl t nct f _
ERRy BB | el ol TR St SV Seem - 2
mem@msnts flogcl osefhdiel £t at Ay be deseirided usioagunication

PRSP BSHT Y s ali Hr o7 MICCPRER | Sho o GRBBFEMPPR Of an

Hammuslennpaherégadabbewedmmwiru:nwl nmeaf thkei bf use and
behaV|oraI re ter transfer, Ioglc conponent

Pravdiiachr ERFSPOR FRbmEtResOE af e RN ications medium,

gh@l@@l&fg swlctthodio M4 Eak-gaaabl etlmedaay Irﬁbwm@h telephony
such formatted data and/or instructions

be
SREYATH] LNGRIGHRT BAENGRE AomitFEicH $oM, 3GSM, 3G, CDMA,

ARBMOI R | 4RS! O5age1 TRda gHON | OHSoEREFE b®ile telephone
optical, nagnetlc or sem conductor storage nedia) and

satMosKs\aeEs SHateRay b seaMo Spafsideds @hFLl apparatus
%Qm%ﬁ¥§jggéé @%NQVhEEQW&@2§88sc%lEé@'E%Ewwikonﬁut also

roug W rel ess, optlca or wred S|gna|ngrrE|a or
@meeﬁ-&t if9F t W@eeobn Al e¥ssikedcoprextortrappy or non-

%‘é‘&‘z‘.x'srt%% hﬁé‘é‘lg%%}cét Wﬂ%ﬂgtgﬁg% CtrdsPtﬁcS’E‘ ﬂgﬁlﬁ%ed to

clains, onpr i I S ng
rtell@cmnenurolctmt:;@nst sucth | as apeirnscingsl v@oxgppggras Palm—type

8@p%¥%ééﬁ%6ﬁobile devices; (iii) an entertainment console
platform such as Sony Playstation, PSP or other apparatus
that are capable of sending and receiving
telecommunications over home or non-home networks, or
even (iv)’ fixed-line devices made for receiving
communications, but capable of deployment in numerous
locations while preserving a persistent subscriber id
such as the eyeleye devices from Dlink; or
telecommunications equipment meant for voice over IP
communications such as those provided by Vonage or

Packet8.

In describing certain embodiments of the SIMM 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, such
a call can be a normal voice <call, in which the

subscriber telecommunications equipment is also capable
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excl usi ve or exhaustive sense; that is to say, in a
sense of "including, but not limted to." Wrds using

wo b@7o898gul ar or plural nunber al so include theCpUs2a?/002607
or singular nunmber respectively. Additionally, the
words "herein, " "hereunder, " "above, " "below, " and
words of simlar inport refer to this application as a
whol e, and not to any particular portions of this
application. Wien the word "or" is used in reference
bf a Vistiadf tweudiomis@malt eneyr thmbtwon&pamtex& al Idisplay.

the _fall vvlng nterpretations of t vvord
Bhserpard i nachPet FT e s e palls tihe B sPOF text,
amdea»r)y pdmtmm e ofhéhecbhanm iica tidue datst The
above description of illustrated enbodi nents of the
SIMM systemis not intended to be exhaustive or to
limd e SEMMesisiem kpeldie ipfadci e, | e ficd omd:odlments
VWi | e specific enhodi nents of, and exanp|es for,

SEMFRY s iR =Rt dddFEeP hePBVR 7D | %ss,‘i’?ld??‘@e However,

BHEPOSES oM Oty eqyival eat dmsli birgat ¥oN$ aPpreciate that
possi ble within the scope of the SIMM system as those
§EFI1I°é1§ i RO igatigny  recogRPPEISPheCEBadiP ndiedt without

Ea@thsyﬁt:&m phavisdeshdes i Eh@a% RSP {8FehPion as set
processi ng systenms and net hods. They may not be
¥

prmtbedrnt Fhheciyinenbednd -mAdrRIEAHRSLY | bEReasdRsification
gﬁ@HéﬁgS% drod The gel eaeElS 2R3 Ofint Nhen VaNiQis rative

nbodi ment s descrlbe above can be conbined to provide
rarthleeerr eftbed ned s. rEFésd ciridot haedfangeftén ll  such

glagﬁf&%a@z%r% MM systiemdydd 9ht, ofi,d he aboyedetddgtn  the

cription. Oher Variations
scope of present invention. The benefits, advantages,

solutions to problems, and any element(s) that may cause
any benefit, advantage, or solution to occur, or to
become more pronounced, are not to be construed as a
critical, required, or essential feature or element of

any or all of the claims.
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Provi ded above for the edification of those of
ordinary skill in the art, and not as a |imtation on

wo b@7o8BpEe of the invention, are detailed il | uRCT/EHBI00M802607
of a schenme for facilitating nobile conmunication
corresponding to nultiple MSISDNs of a subscriber of
an HPMN wi th an associated HPMN | MSI . Nuner ous
variations and nodifications within the spirit of the
present invention will of course occur to those of
BPRENRIX skill in the art in view of the enbodi nents
t hat have been di scl osed. For exanple, the present

Revenlymon i S | [ipl avescedppioanrily fromthe point of

gcew of GSM nobi | ernwetdogkfeastdescoedyild he

|ppodl NENt 5. APWeVESUp T AEJPESEE Bomp\RNIgrOMdByagh SO

RfMel TecT T Vel y[ TPt §§ENARGwER MBBSagds  COVA, VWCDMVA

YGEX gt C. o | anyaREPEE A ACT WaiK Rla CONBPAREALHLET Institute
tel ecomuni cat{onsgjp which end users are normally

3
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B Iil I gui EU lU JpElﬁl’l‘ 'f’.lhln | ﬁn?eﬂf%'&étl% V\Dr—K 10 V\ﬂl Cn
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occBRRE SE tr carrroles

DO T

TTOUTTI WOT r\D VVIII bll
ig alc % j‘ln r'l'h:-\ o

-
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B ﬁ Y t C Tihgfgigﬂio 0 an|||Ly UI
T T 11C OTF LA
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(o Ne)]
CJ' D 9
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QDCUO)SD

j<}]

4

gﬁgnnlpq rnnfn npdcégﬁi‘ﬁpﬁ; c

E%i‘ t he presant CHIERPLARSH n Ujr?s/%f‘% Mt i pl or" “Mobile
MSLSDN-( SV sy st BRRABE g ;
dcatdon ddfusing terms—

§Bd constructs dr a%R1LaPEFREr om GSM.npbile tel ephony

CBfrastructurel HGRYRErY E§8d8f these exanpl es

TPUA 482899. 1|5 8cedal Bifssipa Mﬂiﬁﬂﬁkﬁ%ﬁﬁe&ccess

Cd®Bt i ng t he i hven€abhetoPahtye Adsdiess Si ngl e | VS

it pl e MSI SDN SySékiningaPaetiyodddoredsaci | itati ng

aoa | e conmuni ¢at | caltangespaedilnkgrito fiutdtpbme MSI SDNs

olspa subscribel ofcépcuit Switched Data

CSI Camel Subscription Information

DPC Destination Point Code

ERB CAP Event Report Basic call state model

FPMN Friendly Public Mobile Network

F'TN Forward-To-Number

GLR Gateway Location Register

GMSC Gateway MSC

GMSC-F GMSC in FPMN

GMSC-H GMSC in HPMN

GPRS General Packet Radio System

GSM Global System for Mobile

GSM SSF GSM Service Switching Function

gsmSCF GSM Service Control Function

GT Global Title

HLR Home Location Register

HLR-F FPMN HLR

HLR-H HPMN HLR

HPMN Home Public Mobile Network

GTT Global Title Translation

IAM Initial Address Message

IDP Initial DP IN/CAP message

IMSI International Mobile Subscriber Identity

IMSI-H HPMN IMST

IN Intelligent Network

INAP Intelligent Network Application Part
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HPMN wi t h an

associ ated HPMN | M5l can be of use and

provided through any type of tel ecommunications
wore@789822 ncl uding without limtation: (i) anyP@DIDE1087/002607

t el ephony net

work including without limtation GSM

3GSM 3G CDMVA, WCDMA or GPRS, satellite phones or
ot her nobil e tel ephone networks or systens; (ii) any
so-called WFi apparatus normally used in a home or
subscri bed network, but also confiqured for use on a

TMESIted or no

N- harve: ©F r 8§88 LAYS Netwe ke (Ragr ki v

Ibn0|ud|ng app

ar atust &phetledir6abedlt o

-

@leconnun|ca I ONEn SdFHa 88oRANS 8RRl icRNMud wf Ser
““f%ﬁrﬂ}lype or

VTTeNE MRDELE 88¥seeSbdy IDJtan

Tl l al IIII
IE ent

COTOL ErBL L GART S96Ra3S Gilbivay

I3

SP ﬂté)fl Igt}s%ail g[rl?S that are Capabl e

ZP 5

E] §Tf.5 Hénh&%éki‘”&\‘b"LE‘PMN uf;?]ﬁpover none

::-"":Z.,é\‘wag,OQ E&:eﬁ' \E}O gTI'LIe deviCes

Iﬁgﬁg;ﬁfln:rl rgc
Igﬂﬁ avihent |

IA&r si Jgf ent su

VT Tl 71Ss bul Capdilrt© U|
ngngigﬂs—E8£aEE§Es—$§fke pr-eservng—a
1Qr‘rllﬁgﬂﬂﬂ_§£&|§_é’9 ixegction .

D
57

IVMRom Dl i nk; o

Iyoi ce over 1P

corhRfREAPNON

INddhage or_Pac

et SMAPnLgeaEAion ¥Pdate ai n enbodinents

Mafe the SIMM s

steMpbmderAp@éhﬂﬂﬁﬁﬂﬁ Paxlention this

Meyeci fication

foIMohglehéommﬂrxﬁCQﬂQeleconnunlratinnq

med T, froma ¢al | Mobipar Cpundry cadded party. For the

Mav ol dance of doubMpbsaeh Egudgiderdan be a normal voi ce

M T, 1n whic

t heobihec Glaryalt aieclsmuni cati ons

MFEITPNENT 15 3l SoMaaRakleel i BEM BB O Bdrbi8ef vi sual ,

yER ovIsual of MoLLeR- W Ml SfydyService Center

MMSC-F - FPMN MMSC

MMSC-H HPMN MMSC

MNC Mobile Network Code

MO Mobile Originated

MSC Mobile Switching Center

MSISDN Mobile Station International Subscriber

Directory Number

MSISDN-F FPMN MSISDN

MSISDN-H HPMN MSISDN

MSRN Mobile Station Roaming Number

MSRN-F FPMN MSRN

MSRN-H HPMN MSRN

MT Mobile Terminated

MTP Message Transfer Part

NDC National Dialing Code

NP Numbering Plan

NPT Numbering Plan Indicator

0-CSI Originating CAMEL Subscription

Information

ODB Operator Determined Barring

OTA Over The Air

PRN MAP Provide Roaming Number

PST MAP Provide Subscriber Information

RI Routing Indicator

RNA Roaming Not Allowed

RR Roaming Restricted due to unsupported
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Al'ternatively, those devices or calls can be for text,
vi deo, pictures or other communicated data. In the

wo oroggeasary speci fication- specific enbodi ment SPOT/US1967/002607
present invention have been described. However, one of
ordinary skill in the art will appreciate that various
nodi fi cati ons and changes can be nade w t hout
departing fromthe scope of the present invention as
set forth in the clainms below. Accordingly, the

speci fication [and fidw-dtggures are to be regarded in _an

rRRBUStrative rijat hgas hatequé €8t I Repore saweic andaall state
such nodificatf ongndeer | nt ended to be included within

3FEepScope OT feS%@ AV B hREct 188 BOREKOUS part

SEy At ages;, TN 3 O (B RBo1 B8Ry e enent (5)

é@ﬁtﬁnuy LdUbB am RS Ep dovantage or solfutron to

§ pU|,'U| o bUI Hﬂf&ﬁ&g@&ﬁ&&gg are not—to be

rad not i it

SERy rued A A or g Ay ' GORS T Elpp B CREEA T A

T 0 PO A T R U e

$I¥ECH 482800 11 nﬁh&ﬁﬂﬁb&gﬁp@i@ﬂéﬁﬁgéuggég&gbert Basie

SME| state nodel SHEESiMesPagenhBEL YN Control part

SIPRB-HRal i ng ContSITPoi AfesREIE HPRRILAEP SBrotocol  User

Si gnaling Gat ehay ISENTRE 40y GPRS Support Node

SEGSN- F FPVN SGESN QMJSHH%@NS@@’F Sﬁ?sﬁtlicle\/ Modul e

SMSC Short Message Service Center

SMSC-F | FPMN SMSC

SMSC-H HPMN SMSC

SPC Signal Point Code

SRI MAP Send Routing Information

SRI-SM MAP Send Routing Information For Short
Message

SS Supplementary Services

S5S7 Signaling System #7

SSN Sub System Number

SSP > Service Switch Point

STK SIM Tool Kit Application

STP ' Signal Transfer Point

STP-F FPMN STP

STP-H HPMN STP

TCAP Transaction Capabilities Application
Part

T-CSI Terminating CAMEL Service Information

TP SMS Transport Protocol

TR Traffic Redirection

T Translation Type

UD User Data

UDH User Data Header

UDHI User Data Header Indicator

ussD Unstructured Supplementary Service Data

VAS Value Added Service

VLR Visited Location Register

VLR~F FPMN VLR

VLR-H HPMN VLR

VLR-V VPMN VLR

VMSC Visited Mobile Switching Center

VMSC-F FPMN VMSC
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SME Short Message Entity SM RP-U Short Message Rel ay

Protocol User Information SM5 Short Message Service
w8802t Message Service Center SMSC-F V FPRMI/BMBC7/002607

SMSC- H HPMN SMSC SPC Si gnal Point Code SRI MAP Send

Routing Information SRl -SM MAP Send Routi ng

I nformati on For Short Message SS Suppl enentary

Servi ces SS7 Signaling System #7 SSN Sub Syst em Number

SSP \ Service Switch Point STK SIM Tool Kit

vApptiHati on STP SiHpMN ViMsmsfer Point STP-F FPWN STP

w&eH/HPWN STH TCARMN ang@ct 1 on Capabilities

weRkl cation Part Wiadt Jerspal & NgobAlVEL Netis 1ae

U A OT TR T 0N TP SV T SPOTAcEESE069btdBoll af 1 C

Redrrection 1T Transtation Type UD USer Data UDH USer
Dat a Header UDHI User Data Header | ndicator

Technical References(ecach of which 1is incorporated by

reference in its entirety)

GSM 902 on MAP specification )
Digital cellular telecommunications system (Phase 2+);
Mobile Application Part (MAP) Specification

(3GPP TS 09.02 version 7.9.0 Release 1998)

GSM 340 on SMS
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)
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USSD Unstructured Suppl enentary Service Data VAS Val ue
Added Service VLR Visited Location Register VLR-F FPWN
wo/RAR70ER2H HPMN VLR VLR-V VPWN VLR VMSC Vi si t ePICMOB200 2002607

Swi tching Center VMSC-F FPMN VMSC TECH 482899. 1

63Techni cal References (each of which is incorporated

by reference in its entirety) GSM 902 on MAP
specification Digital cellular telecomrunications

system (Phase 2+) ; Mobile Application Part (MAP)
Spesalildag oprEYEPRIES 080l thesi ¥pbll® OARplldmsgion Part
#2‘?21 GSM 340 on SMs Digital cellular

omruni cati ons system (Phase 2+) ; Techni cal

. (RalLeaski AP9H) t he Short Message Service (SM5) ; (GSM
03.40 version 7.4.0 Rel ease 1998) GSM 378 on CAMEL

Digital cellular telecomunications system (Phase 2+)
O1fuatonicaed Apptritcel 1l Dient onedabirke net wor k Enhanced
Logic (CAMEL) Phase 2 ; Stage 2 (GSM 03. 78 version

6.7.0 Rel ease 1997) GSM 978 on CAMEL Application

nohogols Bgidsed »epl ul ar tel econmuni cati ons system

Phase 2+) ; Custom zed Applications for Mbile
networ k Enhanced Logic (CAMEL) ;

Q711-0Q0714 on SS87 SCCP

Q760-Q769 on SS7 ISUP
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CAVEL Application Part (CAP) specification (GSM 09.78
version 7.1.0 Rel ease 1998) TECH 482899. 1 6

wa 3iogiosdski ng procedures and the Mbile Appli cap¢DuSHar/002607

(MAP) , (Rel ease 1999) Q1214-Q1218 on Intelligent

Net wor ks Q701- 704 on SS7 MIP Q711-Q714 on SS7 SCCP
Q760- Q769 on SS7 | SUP TECH 482899.1 6 51 claim 1 . A
nmet hod for nobile conmunications, the nethod
conprising: receiving a subscription activation

I olskage from a subscriber at a Signaling Gateway (SG

, the subscriber being associated with a Honme Public

Mobi | e Network (HPMN) and having a HPMN Subscri ber

hdenti t yneMddd € €5EM midiled cebmmsparditiprddWN the method
International Mbile Subscriber Identity (IMSI) and a
corT¥EPbhar-RY "HPWVN Mobil e Station | nternational

Subscri bgecBikeelory Numkesnr ig¥ElPNsctaveitdingmessage from
nore MBI SDNs to the subscriber based on the
sulcr IPRAETFIRIT vaiton FesSdgPadhl asSe&eidnhg (RE)» the

Ones @b s 8P Be MBhrlNgy WakBobhe tHAVN, MEh SEN Hdind aglibhkat @1obile

nobi | e conmuni cati ons correspondi ngPt o the one or nore

VBINSERECBE S| GHEEN Y 0 a1 Bapedi For PN, Jpesqpiheg didentity
g'f qgﬁeé&%ﬁef g;hﬂg WA hS1 G r8395h89nbh &1 RS 0GRl At ional
Mobile Subscriber Identity (IMSI) and a corresponding
HPMN Mobile Station International Subscriber Directory
Number (MSISDN) ;
assigning one or more MSISDNs to the subscriber
based on the subscription activation message; and
associatiﬁg the one or more MSISDNs with the HPMN
MSISDN to facilitate mobile communications

corresponding to the one or more MSISDNs assigned to

the subscriber.

2. The method of claim 1, further comprising:
storing the association of the one or more
MSISDNs with the HPMN MSISDN in a subscription a data

repository accessible by the SG.

3. The method of claim 1, wherein each of the one or
more MSISDNs corresponds to one or more Friendly

Public Mobile Networks (FPMNs).

4. The method of claim 1, wherein the HPMN has a Home
Location Register (HLR) , the method further

comprising:
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VMBI SDNs with the HPMN MBI SDN in a subscription a data
repository accessible by the SG 3 . The nethod of

w@bka78922 wherein each of the one or nore NMSIBDMES2007/002607

corresponds to one or nore Friendly . Public Mbile

Networks (FPMNs) . 4 . The nethod of claim1l , wherein

the HPWMN has a Hone Location Register (HLR) , the

nmet hod further conprising: TECH 482899. 1 6 6i ssuing,

at the SG a routing query to the HPWN HLR for

retrievi ﬁ]gstﬂiﬁgHPM\tl Lo/ 313 czm;,r eapaulitniong ogukey to the HPMN

subscri . The meth of _cla wherein the
SUREER] B8 et oei e s pih “olsh, B fplaiane to che
gr ogpbsenpsbhsti.ng of a Short Message Service (SMS)

message, an Unstructured Suppl enentary Service Data
(USSD) nessage, a custoner care call, a Wreless

Appl rrat i patRoet o6 (AMARIm I nt er agheéeBina W d Mieription
Wb interaction, and an I nteractive Voice Response
(1 EFtHEBISAGR MesSagm el freBROGCHRCCIHIGN 12, JWREPeiGPRSisting

theggubscri giiQn aCMle\é%talg%” ”§é§%%e' s R§ﬁ§')Vedmé£§Q?;e, an

one of the one or nore he nmet hod of claim
6 ,Ungererturkd oneglﬁPP%ﬁlée@‘ﬁérwr mﬁeer‘nms i Pata (USSD)

Cou:ﬂéggaég a véugﬁgmégc%t Jf)g‘ BQQ,'LStPar \ﬁvfgieégd Pf'bpllcatlon

Servi ng heral pac sérvi e Support
(SGBrptocohe ndWASA f uiniteracdrimmsi ng |§/§m¥@, ande' Web

thel§9e5§FE§BBe' 164 Shf athen ARssaqe (8;ak | 888poRUE  (IvR)

sel ecte romthe group consisting o
message.

6. The method of claim 1, wherein the subscription
activation message is received from one of the one or

more FPMNs.

7. The method of claim 6, wherein the one of the one or
more FPMNs is coupled to a Visited Location Register
(VLR) and a Serving General packet radio service
Support Node (SGSN), the method further comprising:

issuing, at the SG, a cancel registration message
to at least one selected from the group consisting of

the VLR and the SGSN.
8. The method of claim 1, wherein the subscription
activation message is received from a Visited Public

Mobile Network (VPMN).

9. The method of claim 3, further comprising:
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the VLR and the SGSN. 8 . The nethod of claim1
wherein the subscription activation nessage is

wo eaeiogmsa2 from a Visited Public Mbile Networ kPQPRI)7/002607

9 . The nethod of claim3 , further conprising:

TECH 482899. 1 6 7receiving, at the SG nobile

comruni cations originating at the HPMN, directed to

the one or nmore FPMNs . 10. The nmethod of claim9 ,

wherei n the nobil e comuni cations include a Signaling
Connecdémliwaimﬂg(:onta'ol Pahe (S@GP) meddde llombhenications

t hod of 3 th
e o b B & My L9 SE N oIS B more
w t rpENe .of the one or nore FPMNs; receiving a nobile

comuni cation fromthe subscriber, the nobile
communi cation having a calling party address; and

nepl aakeng kbenedl | | BE pachaiaddr 855 WiwiHe tdlien SG the mobile
address, wherein the SG address i s associated with the

HPVROMBNLERE Lo L oFLEFRi nP3  SigRF eI Rdt h&ogaggsion and

an addeess., ﬁdﬁ%'Wﬁdﬁﬁtfm&ééﬁﬁeconDVISIHQ registering
t he subscriber with one of the one or nore FPMN\s;

recei ving a nobil e comunication fromthe subscrlber,
th PRI kR tHRIUE cai L oR Ravig@ il PCald OBcaddleSt address,
an the method further comprising:
registering the subscriber with one of the one or
more FPMNs;
receiving a mobile communication from the
subscriber, the mobile communication having a calling
party address; and
replacing the calling party address with the SG
address, wherein the SG address is associated with the
HPMN.

12, The method of claim 3, wherein the SG has an address,

the method further comprising:

registering the subscriber with one of the one or
more FPMNs;

receiving a mobile communication from the
subscriber, the mobile communication having a location
address; and

replacing the 1location address with the SG
address, wherein the SG address is associated with the

HPMN.

13. The method of claim 12, wherein the location address

is selected from a group consisting of a VLR address,
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replacing the |ocation address with the SG address,
wherein the SG address is associated with the HPWN.

wa3007/08e82net hod of claim 12, wherein the | ocatP@ONUS2007/002607

address is selected froma group consisting of a VLR
address, TECH 482899.1 6 8a Visited Mbile Sw tching

Center (VMSC) address, and an SGSN address. 14. The

met hod of claim3 , wherein the subscriber has a

Custonmi zed Applications for Mbile networks Enhanced
Logd c VEGANMEY Yobiilke SatitdieiPMSentke nBiNRC) f addrerss, and
co i skRg: facilitating receipt of the subscriber

CAl %Fg ilag%gatesﬁfe SG wherein the subscriber is

regi stered at one of the one or nore FPMNs; and

erein the.subscriber is pre-paid subscriber. 15 _A
SUeoibe, R SARAT cnprdiRin EBRp A B oo BpE has
medCust bay zed cmp%mbat@ghlcs steredMéber e méW%ﬁHQSiErglanced
ac uter t rform il e communications, the
conﬁggfcl d&@@snpﬁ’?fgfggec&?pu?lé‘? ﬁ@g‘&abl‘g‘%rsﬁfi&ﬂd further
codeompansihgr: receiving a subscription activation
nessage from a subscri ber at a Signaling Gateway (SG,

the suf&GhbErabtRfg FESRERE ed Of t htRSHoEPEBFiber’ CAMEL

Mol +&f Nebwakk tHidPMe); and having a HPMN Subscri ber
| dent i t){q Module (SIM with a correspondi ng HPWN
| nt er nathSi" VbBE| Subfssdtiaser 15 deRgilEE quadh| 9t apfeq of the

Corg s Pepdinpg HeMM\Rbid gy Station I nternational
Subscri ber Directory
wherein the subscriber is a pre-paid subscriber.

15. A computer program product comprising a computer
usable medium having control logic stored therein for
causing a computer to perform mobile communications,
the contfol!logic comprising computer readable program

code means for:

receiving a subscription activation message from
a subscriber at a Signaling .Gateway (SG), the
subscriber being associated with a Home Public Mobile
Network (HPMN) and having a HPMN Subscriber Identity
Module (SIM) with a corresponding HPMN International
Mobile Subscriber Identity (IMSI) and a corresponding
HPMN Mobile Station International Subscriber Directory
Number (MSISDN) ;

assigning one or more MSISDNs to the subscriber
based on the subscription activation message; and

associating the one or more MSI%DNS with the HPMN

MSISDN to facilitate mobile communications

TECH/482899.1 69



10

15

20

25

30

Nurmber (MSI SDN) ; assigning one or nore MSISDNs to the
subscri ber based on the subscription activation

wore®sagms?2 and associ ati ng the one or nore NMSI SBINEUSR0T002607

the HPMN MSISDN to facilitate nobil e communications

TECH 482899. 1 6 9corresponding to the one or nore

VBl SDNs assigned to the subscriber. 16. The conputer
program product of claim1 , further conpri sing:

storing the association of the one or nore NMSI SDNs

W tdothespiPMIiNG SEN ithea cndsor phooa MSAHINs assigned to
rep S|tor acc ssible by the SG 17. The conputer

pro 85& S6f" claim 1 , wherein each of the one
or m)re I\/SI SDNs corresponds to one or nore Friendly
blic Mbile Networks (FPMNs) . The conput er
boghSen PEUBRELSST BFROTAR DRSS @ oMhad-a urther
Hongork®£atiag : Regl ster (HLR) , the control logic
further conprisin i ssuing, at the SE a routing

query t oSERELPEVN HRR f3FSPEiRFAPPNg Athe HIRN PREI ©Or more

cor r@§PepsNG it tige SHPART MBEEDNISn THEsGHEBYERion a data
program product of claim1 , wherein the subscription

act | vaPPehtREYs ageassidelediedt ke ofFa group consi sting

of a Short Message Service (SM5) nessage, an

Unstructured Suppl ementary Service Data (USSD)

AdssBlye, campudiesin?r@@¥an carpdugtwole| @bzimpp) i @@telr@rm each

Progpcohe( Weld 6Pt fﬁ%@%t 'bﬁ‘lsﬁqy\bébgr@’s%enﬂ%b to one or more

interaction, and an Interactive Vol ce sponse
Friendly Public Mobile Networks (FPMNs).

18..The computer program product of claim 1, wherein the

HPMN has a Home Location Register (HLR), the control
logic further comprising:

issuing, at the S8G, a routing query to the HPMN

HLR for retrieviné the HPMN IMSI corresponding to the

subscriber.

19. The éomputer program product of claim 1, wherein the
subscription activation message 1is selected from a
group consisting of a Short Message Service (SMS)
message, an Unstructured Supplementary Service Data
(USSD) message, a customer care call, a Wireless
Application Protocol (WAP) interaction, a World Wide
Web interaction, and an Interactive Voice Response

(IVR) message.

20. The computer program product of claim 1, wherein the
subscription activation message is received from one

of the one or more FPMNs.

TECH/482899.1 70



10

15

20

25

30

(1'VR) nmessage. 20. The conputer program product of
claim1l , wherein the subscription activation nessage

wWo 2007882y ed from one of the one or nore FPMNSPCT/US2007/002607

TECH 482899. 1 7021. The conputer program product of
cl aim 20, wherein the one of the one or nore FPMNs is
coupled to a Visited Location Register (VLR) and a
Servi ng CGeneral packet radi o service Support Node
(SGSN) , the control logic further conpri sing:
issuing, at the SG a cancel registration nessage to

I I d f h St
Ttr TR cRASSRER FS5S IR RoNUCE: Spr Cori of QUuRPosEon the

cl abre lovhetei nohbe cxuhRsré pFPEsacts vabupiedessage iwisited
received, froma Visite lic bil g Network_ (VP .
23.L%aeti:%?rp5te&lsp‘i%ﬁrg od®RY &F g?ﬁ?’ﬂr{‘ﬂz,G%ﬁﬁ%’%\g packet
contddol egirerifde t BappeeAprisiag: (SENE) vi ke atohbeol logic
SG, _nobil e comuni cations originating at the HPW,

di retteder oCPRRY 384G nore FPMNs . 24. The conputer

program psedusly, ofatcl@idn 8¢, wheifidel heegbbtk@tion message
comuni cations |1 nclude _a Signaling Connection and

Corft® oPtPaeastsrry Fedesged BrothEhgodiiReR FPBGLEMINg of

proguctyek ghal phi’/soierein the SG has an address,
t he conputer program product further conprising:

regi stering the subscriber with one of the one or nore
EBWNSp, o computer program product of claim 1, wherein the

subscription activation message is received from a

Visited Public Mobile Network {(VPMN).

23. The computer program product of claim 22, the control
logic further comprising:

receiving, at the SG, mobile communications

originating at the HPMN, directed to the one or more

FPMNs.

24. The computer program product of claim 17, wherein the
mobile communications include a Signaling Connection

and Control Part (SCCP) message.

25. The computer program product of claim 17, wherein the
SG has an address, the computer program product
further comprising:

registering the subscriber with one of the one or
more FPMNs;

receiving a mobile communication from the
subscriber, the mobile communication having a calling

party address; and

TECH/482899.1 71



10

15

20

25

30

recei ving a nobile conmunication fromthe subscri ber,
the nobil e comuni cation having a calling party

w@odaress?22 and TECH 482899. 1 7 1repl aci ng t he pel/UB1997/002607

party address with the SG address, wherein the SG

address is associated with the HPMN. 26. The conputer
program product of claim 17, wherein the SG has an

address, the computer program product further

conprising: registering the subscriber with one of the

one or npepl&PiNg ;thHeceawlithe pakbtye addresscatiti the SG
fro he subsc¢ri ber, the nobile communi cati on, havi.ng .a

| o RTBREAddPBEER Lo ot SOPAGEERS It ATBCAAlFEo@itn the
W tepitie SG address, wherein the SG address i s

associated with the HPMN. 27. The conputer program

product of claim 17, wherein the |ocation address is

sel. @A@dcsﬁgﬁh@rgrpqtag%é%aﬁatofofﬂ MR RAYY SHhetein the
Visited Mobile Switching nter (VMSC) address, and an
SGSH¢ adbBRrEss amg.adiepnpuitBe prasiRie F odREPIsAM product

cl ag 3 dr{e r WBBMBL-A SliAG .SUbsSCri ber has a Custom zed
Applications for Mbil e net works Enhanced Logic

(CAVEL) Ppeeipterangt fheHmpbserébesnpitdr giogphnthe one or

progyct Epfher conprising: facilitating receipt of
the su scr?ger CAMEL profile at the SG wherein the
subscri beecesviagi st er edmabidee ofommeinication  from  the

subscriber, the mobile communication having a location
address; and

replacing the 1location address with the SG
address, wherein the SG address is associated with the

HPMN.

27. The computer program product of claim 17, wherein the
location address is selected from a group consisting
of a VLR address, a Visited Mobile Switching Center
(VMSC) address, and an SGSN address.

28. The computer program product of claim 17, wherein the
subscriber has a Customized Applications for Mobile
networks Enhanced Logic (CAMEL) profile at the HPMN,
the computer program product further comprising:

facilitating receipt of the subscriber CAMEL
profile at the SG;
wherein the subscriber is registered at one of the
one or more FPMNs; and
wherein the subscriber is a pre-paid subscriber.
29. A system for mobile communications, the system

comprising:

TECH/482899.1 72



10

15

20

25

30

one or nore FPWMNs; and wherein the subscriber is a
pre-paid subscriber. 29 . A systemfor nobile

W@ ooomosaseat i ons, the system conpri sing: TECH 4B2B8S20027/702607

2receiving a subscription activation nessage froma
subscriber at a Signaling Gateway (SG , the

subscri ber being associated with a Hone Public Mbile

Net wor k (HPWN) and having a HPMN Subscriber Identity

Module (SIM with a correspondi ng HPMN I nt ernati onal

Mobi | e Snbseivieg |aesuitsy (ildvSlgn aadtavactmoespmadisage from

HPI\/N l\/bbl | e St atl on Inter na onal Subsc er Dire y
Nurfber 5 Cﬁ{ﬁ a SI gn ngtg nn%re RSHAS tgggh the

subﬁ@hss;cbeibbasexbmg t bessuhaa:relcptwm:h aet iHcaté ORublic Mobile

v EPORF e SR Ao (e REaSnabi HE M orinY Cat Pohs 1oentity

CorMesRDadi (RIMP tHaONg Qoris oMl Sl HEel et dmational
the subscriber. 30. The system of claiml further

cortPP LA g-SURSST T hadSESddint (S B! ofe S TRRENAiNG

VI BhNG  Wobh 1iches HEMNb VB gl rin 18 sHEIS Cshibs @b rd@#Erectory
repository accessible by the SG 31. The system of

cl Awrler WHEASDN)éach of the one or nore MSI SDNs

cor reSp09g§1E'\|éL91@e She Y& kbkrendyr SipL | ¢ MBhte subscriber
Net wor ks ( FP . The systemof claim1l , wherein

t heba PRl ﬁastaeH@r\@SLca@aat‘rw ReFiVeELIPRALRESSagee and
system f UELRes 2699 18id9%ne or more MSISDNs with the HPMN

MSISDN to facilitate mobile communications
corresponding to the one or more MSISDNs assigned to

the subscriber.

30. The system of claim 1, further comprising:
storing the association of the one or more
MSISDNs with the HPMN MSISDN in a subscription a data

repository accessible by the SG.

31. The system of claim 1, wherein each of the one or
more MSISDNs corresponds to one or more Friendly

Public Mobile Networks (FPMNs).

32. The system of claim 1, wherein the HPMN has a Home
Location Register (HLR), the system further
comprising:

issuing, at the SG, a routing query to the HPMN
HLR for retrieving the HPMN IMSI corresponding to the

subscriber.
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issuing, at the SG a routing query to the HPMN HLR
for retrieving the HPWMN | MSI corresponding to the

W@ wsos9sker . TECH 482899. 1 7 333. The syst em BET/UBZN0T02607

1, wherein the subscription activation nessage is
selected froma group consisting of a Short Message
Service (SM5) nessage, an Unstructured Suppl ement ary

rvice Data D). nme e, toner_ca
ai%re?}é%s EF%@a Bén Brgtdtol '(V\A‘%S‘ SFRLEr atPRon sué’scrlptlon
Wré(ﬂtWﬁEleme@s‘%{gﬂﬁti@nsea@&téﬂl |firicen agt greu)zsmccmlsmtlng
Response (I ) ness 34. The s stem

wherki n & he QFcri 'ﬁg?i‘?ﬁ‘gﬁct i 9&EV ﬁerresgélﬂg is meSéage' an

I ecghyeegubtamedne ughbeneRt QF yNOr ScRNNse . 3batdhe (USSD)
system of claim 34, wherein- the gne of fhe_ one gp . .
MOrREEPMIE: | & CHPFIISFo BTG sFRLlr LoclHon' Regi dplication

(VLR oeBEod Senwnpy Cenatalrapachkst, radi o seinidLe Wide Web
Support Node (SGSN), the systemfurther conpri si ng

.sswﬁ'a@raat:lﬁﬁe Std g aundBleragitdfieat VehCﬁes%%aréOPBe (IVR)
t Least ene selected fromthe group consisting of the

VLR and ?he SGSN. 36. The systemof claim1 , wherein

t he subscription activation nessage is received froma

\'94@#?9 ngg't%m'vb@f e el Mpr kl,(VPxM'}%re1§7 thie %Vfﬂs%"%lptlon
alm 3 further conprising: receiving, at the
nmoba¢eivahioni cwssAse ol pginsmeigdt from 9meN of the one or

di rxgg]t:nggﬁNtshe one or nore FPMNs .

35. The system of claim 34, wherein the one of the one or
more FPMNs 1is coupled to a Visited Location Register
(VLR) and a Serving General packet radio service
Support Node (SGSN), the system further comprising:

' issuing, at the SG, a cancel registration message
to at least one selected from the group consisting of

the VLR and the SGSN.

36. The system of claim 1, wherein the subscription
activation message is received from a Visited Public

Mobile Network (VPMN).

37. The system of claim 36, further comprising:
receiving, at the SG, mobile communications
originating at the HPMN, directed to the one or more

FPMNs.
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TECH 482899.1 7 438. The system of claim 37, wherein
t he nobil e comuni cations include a Signaling

w@eoiesesenn and Control Part (SCCP) nessage. 3BCT/URE07/002607

system of claim 31, wherein the SG has an address, the
system further conprising: registering the subscriber

with one of the one or nore FPMNs ; receiving a nobile
communi cation fromthe subscriber, the nobile

conmuni cation having a calling party address; and

BeplE ng syt el | iofy parttaimaddiBdss wwtierdien SGthe mobile
address, wherein the dress $ as Qciated with, t

HPIAE ™ lgg}étemf{fﬁuccf S 131 S ARBNGA | eoteREgoR  and

an sl ess, pAhe ggetem fdérstdaegre.conprl sing: registering
the subscriber with one of the one or nore FPM\s;
recei ving a nobile communication fromthe subscri ber,

tbe 1bi | &y sesMUNbLEAt QR iRAVIIG a wieeadien 8HEress, has an
and replacing the |ocation address with the SG

addr¥dce ssih ek e nSYRE oG faFd eSS GEREEIERGfed Wi th the

HPMWN . 4day T@€e§¥ﬁbemﬂg Sl A0 r WIEERI i€ f the one or
| ocati on address IS selected froma group consisting

of ®pxg AP ess, a Visited Mbile Switching Center
(VMSC) 3R9é§§§1nand an SESH addr e88mmh EPH-482899. ol the

542. The system of claim 31, wherein the subscriber
hassubscriber, the mobile communication having a calllng

party address; and
replacing the calling party address with the SG
address, wherein the SG address is associated with the

HPMN.

40. The system of claim 31, wherein the SG has an

address, the system further comprising:

registering the subscriber with one of the one or
more FPMNs;

receiving a mobile communication from the
subscriber, the mobile communication having a location
address; and

replacing the location address with the SG
address, wherein the SG address is associated with the

HPMN.

41. The system of claim 40, wherein the location address
is selected from a group consisting of a VLR address,
a Visited Mobile Swif&hing Center (VMSC) address, and
an SGSN address.
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Custom zed Applications for Mbile networks Enhanced
Logic (CAMEL) profile at the HPMN, the system further
wa@orpsseng: facilitating recei pt of the subscPCbEg2007/002607
CAMEL profile at the SG wherein the subscriber is
regi stered at one of the one or nore FPMNs; and
wherein the subscriber is a pre-paid subscriber.
TECH 482899. 1 7 6
42. The system of claim 31, wherein the subscriber has a
Customized Applications for Mobile networks Enhanced
Logic (CAMEL) profile at the HPMN, the system further
comprising:
facilitating receipt of the subscriber CAMEL
profile at the SG;
wherein the subscriber is registered at one of the
one or more FPMNs; and

wherein the subscriber is a pre-paid subscriber.
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