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WD 2008/ 103394 PCT/ US2008/ 002258 Met hod and System
for Providing SI MM Service to Qutbound Roaners of a
woi® 1038t wor k Using a Passi ve- Moni t ori ng- Baseggr/us200s/002258
Solution 5 Rel ated Applications This application
the benefit, of United States Provisional Patent
Me%ﬁ?ﬁ System fop Proyidang SEMM Sexvigq toOuthopad fReamers of a Home
Nbni t or | Netvekddsing atRagsixerd aitaring-Basd Solutipni ng
Mobi | e Qut bound Roam ng Conmuni cati on Corresponding to
Multiple NSISDNs Associated with a Single I MSI for
Relatlwlﬁtpmicatnﬁbam ng Partners,” filed on 10 February 21,
7. 1t is. alsq a copt Ftilbonl art of United
Lsanplicdinn glpimsc he ég ofy Jynji . gyategnProvisiepal Patent
vidi ke i '
Apphcgﬁd?l Neli @?1}9]8&’ EBE Qhﬁtl@@ §|I:Mé§\ilgén' li@ergtrotlggf}?»%? ]%%B%ﬂﬂl& Qystem
for vaadlng ﬁgokmle @utquunﬂr Boarhimgt EdmBuatcation Ranksporating to Multiple

msiSEEs Resisled itk Gastie BdsT 12 $rullpeoBoam e Brrigss.” fled on
FebrdaRes e, J7a1ER A8 8 onBRRKioAI PR Df GnitedCHLRS rﬁie%@ A&)ph]g:atlon

hérein by this 15 reference in its entirety.
No. 1082168V entiilesh“RriowidingNawfiple WSDI‘bNuglbnsrlalal Mobléé Beeise with
a SmgPe II”eﬁf‘é | 9 K nl'l"ecbatl oan I'\%d Iggzg;lnghgyaléaéﬁ IBm?ed States

Pnventiton

Prov1§16ﬁzileBdiémdAﬁﬂhcah©nnNJ)t 6Mu£7, 99@' cpiatisd AT HV &shtins P fled on
le IMBI, for nultiple roam ng partners. Backgr ound

Febn’éﬂ’ 0D 3nJashiod ihess redpted paientRRpbBAtians dbineamosated berein by this

subscri bers ("roaners") outside of the
IE&“%gighhé%nﬁ& to which they subscribe ("roamng") is
becom ng increasingly popular. Mbile operators
. cag?e{e tg attract roaners and consequently increase
Field of the Invegtigh ngr evenues. A majority of roaning revenue
comes frominbound roanmers who frequently roamin one
or nore geographic areas outside of their hone
ndihao pkesentt hevedtiohogeneraliyvoreksesartd tiobilei sometiniatinnr KMore

sty il St bl 1S B s e Riat o mulipl
MSISPNvAsbdiste @ vith OQkE18 TMSRBE mitiple ﬁ)&hﬁﬁ%baﬁm& l'e

Station International Subscriber Directory Number
(MBI SDN) of a visited network allows the inbound

local calls within the visited network
Bad‘é’?’%l ocozglttge ventl(mnst ead of the nore expensive

Providing mobile communication services to subscribers (“roamers”) outside of
the home network to which they subscribe (“roaming”) is becoming increasingly popular.
Mobile operators compete to attract roamers and consequently increase their
roamingre\{enues. A majority of roaming revenue comes from inbound roamers whb

frequently roam in one or more geographic areas outside of their home network.. the

. home networks and the visited network may be either in the same country, or in different

countries.
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roam ng rates that would have applied using his hone
network's MSI Sd. And when an 5 inbound roaner is so

weERde/pResd, even other | ocal subscribers of thecd/gi2o6h02258
networks can call himat local rates. So in today's

state of the art, roaners - e i.al ly.those who .

f Fag\IEine a8 1ekong; rﬁﬁ@&hmtﬁy Il MG U (RArRatGek Subscriber
DirecRi#y N\@E6er IVESISONDESE 4 JRRED htwdrd WliSws _tl(egin%uﬁc?%icﬁnvﬁfto make
the visited networks to insert 1 n their handsets en
local tcaly evithiy théievigitedi networkiet local trates, atteadt afgtheomord@spensive

] | [, - i har. . But tho r 0
roamisg e 5 oy d vl e o og i s SR SANRISEy Bed when an
inbounl trbarh&t6is b Tqhipped dveRiditer 1aMsubRFiB&rs oP%hd B8Med networks can

normal Iy are not able to make and receive calls and

call himpatrloeddriigai Satindaday’ ustateyof Hesi art,hoamerset wopécialls! Bose who
- Sl ard en t hose. rLoaner return
el USR5 QRS Rty RSO et i

(SIMY eards vé tlealisRedRetvdirketo inSerimin fetthardséts WiieROtrdveEhg there, in
t he MSI SDN (or Phone nunber) of their visited-network
order 1a takepdyantage afpthope kayyes lagahinongpaming ehiargeso| Bytdhase roamers

] . h r CrLi 1. s
et 10T LESARE TSR Spr MARCALRHE BT By, s
cardst Re tiynmrmaHly agr ot MBleSDhake cind iradeivectatle tnd othe M risNgications

. within a speci card. That = affgQrds subscripers
i P RS TAGS: fd B Eel B Rosner
returf W TRRI hdtHd nbfwork OTHRS! orinBBy THRRRE thAQ adPrdcBSM  calls and other

roam ng charges when in the participating visited 20
commyaicatiphss usiigetheir the MBSO (o phorteentmbelied theiowisited-network
the art, that offer t e services to outbound roaners
SIM. b3 Stoffe 5B TR NS IGPRS CPIRR) MORN e whose
subscfibérd ent’ @RIKE btheFk Q¥Fitbr9C Aktwotk Spefitori groVide eBtth the home

Public Mbile Network (FP MSI SDNs of 25 one or nore
netwaroNKSISIN gands visitsd nepverkt MSIBRBIsr withinve spetinks Siidcais That

sd ' | . F [ .
otoriS By, ROl MBI K000, SR B e, ot i
compele| tht i subsdrites tof ireut hearhiyNchdrigsvevben inntHehpadicipating visited

t echni ques, the outbound roaner needs to replace his
netwozks-sting HPMN SIM card with either multiple

I nternational Mobile Subscriber Identity(s) (1MSIs)

SIMcard or a special HPMN SIM card. 30 2 WO

20bere1 98368 RGTbLISROBBLOG2REBVn Anttehat thee alffer qhese services to

outoFhA SEPHE? 14 5 B VS Rt AR B H20oune
roaméM enf loda@ etk bR Bid Pgerly PEMRIMobASMREWS AR EPAMIE MBISDNSs of

exi sting HPMN SI M card. The FPMN operator assigns a
one opmore FPMNs, and is also able to make/receive calls and SMS using his HPMN

MSISDN. The one or more FPMNs are Public Mobile Networks (PMNs) which have

roaming relationships with the HPMN. However, in these techniques, the outbound

- roamer needs to replace his existing HPMN SIM card with either multiple International

Mobile Subscriber Identity(s) (IMSIs) SIM card or a special HPMN SIM card.
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defi ned range of FPMN MSI SDNs to the partner HPWN for
provi ding the service, and 5 the HPMN operator depl oys

woRos/ 8R4 Ng Gateway (SO to associate its outpegiidoos/no22s8
roanmer's existing HPMN MSI SDN with these assi gned

FPMN VS| SDNs. wever thi chni necessitates a
i byl el vl
I L) n o C . . u
roamet; 44U Qo C%’éﬁ% 8, B NN HISISAPN vt regéhring ke outbound
roamer apadhiange \hit exiating HRMDt SHY cdrd. BRCPPMN naperatgr fissigns a pre-

t FP ig the S ' t .
defingd s 4h.EPREY SO 1o SeastiopgHRMN Joopovidine thevtsrige: and
the HPRRITBpetatol d&ﬂ]@ié: 4 ¥¥nhBng GaRHal (SGQY@ hstdigatSfes oltbound roamer’s

presents a risk point of failure for such outbound

existing) HRMN NMIBISERN evithothessr asailged P MIN MdSBNsaHowkver this technique

vceE8H SRR ORI Sy WL ey AR 5 R e

Contrély Btu@ (S CEPyetdlig AdGRED(TENA PbARH aGlobBl PRICIGT) routing
whi ch assigns multi E‘?e _MSI SDNs caorrespondi ng_ to one or
capabiiy &0 gyaifl rewfingdt WokRssigngling ElonbtheddiMY tp dbgrEPMIN via the SG.

Sinee e P RO ROk B PR R Fo gt A el o

pass throdghitien®01 itipiésentdiangsk pointhef fadirg fal sueh queidundfroarh@sén case
out bound r rs at .the visited networks. 20 Sunmary

of bregk i %g@ﬁ%%@hfqg&ﬁerﬁé Obp %’&“Fbi/\)é{hlsj%e yﬂ%@t Rgacsiys calls

or SMcilitating nobile comunication of a subscriber
associated with an HPMN. The net hod i ncl udes assi gni ng

25 one or nore FPMN MSI SDNs by an SGto the

subscri ber, based on a subscription . agtivation

- Squbete Sk afoL i teont et STy 7 Bisthd e semppiep grogram
produ¥, awhith HEENYSRRItig1at ISSDRE  ¥drfespohdilidNo SMREC. or ThRr&Wisited

can reside either at the HPWN or an of the HPM\.
netwoskitor eashsaneaundbieemisnef arhopRMEtEPN who s goaming in any of these

L I

signalagSpauin 6fithdfe dlb&NSroaets dt e kNN ddbhv&RB. The net hod
further includes detecting passively by the SG the
subscriber's registration with an FPWN. The net hod

Sumnﬁ%ﬁryt her includes sending by the SG a default MSISDN
to“an FPW VLR The nethod further includes nodifying

3 2008/ 103394 PCT/ US2008/ 002258 by the SG .t he .

AT PE IR & MRy aEET GrBatoe Gonagiiips mobile
commiuRaki bbb EPBibscHbéhssotidvil with!af HINIR. TREHRMod ificludes assigning

received fromthe subscriber at the SGeither via the
one or more FPMN MSISDNs by an SG to the subscriber, based on a subscription
activation request received from the subscriber at the SG either via an HPMN USSD
gateway or via an HPMN SMSC. The SG can reside either at the HPMN or an MVNO of
the HPMN. And the subscriber has an HPMN SIM with a corresponding HPMN IMSI
and an HPMN MSISDN. The method further includes the SG associating the assigned
MSISDNs with the HPMN MSISDN. The method further includes detecting passively by
the SG, the subscriber’s registration with an FPMN. The method further includes sending

by the SG, a default MSISDN to an FPMN VLR. The method further includes modifying

3
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HPWMN SMSC or via the HPMN USSD gat eway. The net hod
further includes facilitating by the SG nobile

wocRU3kgat i on of the subscriber in the FPMN ygithgs2bd302258
default 5 MSISDN and the HPMN MSI SDN. Anot her aspect

oy et PR BRI S B b eaa SN Sy wistsoN.

when @8 WS@I@ ShaMgkReqit HPWel\;&lqr&ﬂ %ﬁeesrﬂbk&?deﬁ" Q?ﬁle% a@ier via the
depl oyed at elther the HPWN or an

HPMNHEMSC on i thadIRVIN USSBtyatw.fa@ Tt ﬂaﬂbdtforthctrsncludes facxhtatlng
by tf S5 B gRfaeaTBnnus theoabsGivef Ha 16k, RENTNCRsite e kraut

MSIS RV SSHEBTRVINWIS ISIOIN HPWN USSD gateway. In fact, the
request may be received by any other neans through

whi ch any kind of subscription requests nmay otherw se
oArpUEE S5 of 16 HALAE L BSN brtlh VS B PRR B bovie

comn'blhii:ﬁﬁbln @ffal bs@ibekiad®ijatedewith lan HPVEN.MEe dyBtanebisdlid)s.an SG
Assune that t he subscri ber has an HPMN SIMwith a

deployssh gtecaihsn Hiedd MPIRE an MEYNShef the HININ. Ve SSiassigns ope or more
h P
VSISPRD OB 6, I B L B0 o
subscbdysat thd 86G e;ltl‘reegluastin &IHMN sSMSic mwal-_dﬁl\HlPl\/Htll USSD gatehay. In
G sends a default | SDN to an FPMN t.he

R F
fact, @, TeAER 11186 DERECHRFLUDL RSN Fe ¢ \ﬁa%\lgfh%'ifgﬁgmgd%d of
subscifRioply st 18y GIRMNELSRNe 28, M@lﬁ&n@%%ﬂ?ﬁh&ﬁéﬁl %one call,

request is received fromthe 'subscriber at the
mail, g-perean rgijaest (as a hemmm&ussﬂt ofdice)tagnabroffice ot hESk—]PMNall internet

websifyiunl, el Frecuibfifber s adRl VR M, Wih GePRPPoREISHRMN
IMSI afidl af HPNIRMYSISIBNSDYhe 3G Y&t askbaihfRahe ashg@ed MEISDRs with the

present |nvent|on5§$OV|des a conputer progran1product

HPMIN A IRIN g wrtheoribe 67 passiishedesedismmubsetiber sregisiration with an
FPW aiﬁdrlﬁet‘ a1thg {}E}Pdagng $WS?%NO£ a‘H FRMN %ngri:l%%her the SG

assocl at e assi gni ng one or

modifidsIthdNisfatiiv MSISDN w@seilhérkmiy asbighed MBISDNs ub&ﬁrHDMN) MSISDN,
activation request recei ved fromthe subscriber at an
when SEMRRY

chAnge ZeAUSRINK reISTS gﬁéﬁné\‘r%ﬁuéﬁcﬂhea athe [§Ehmither via the
HPMI@'\’@g:SDTQﬁ%@% lg? A5 RhOXBEVIRT S (?' $'thd R aflta}?_f;;mblle

HPMN.  Mor eover, scri ber has an
comm8hivhidn bf the subsceibpoindhe leMN\/bklhg/Bie dheifich eV SHFIDN avig |t EONPMN
MSIS@@? her, the conputer 4 WO 2008/103394

/ US2008/ 002258 program product associ ates the
assigned MSI SDNs with the HPMN MSI SDN using the SG
Further, the conputer program product detects the
sﬁbémqthﬁ;‘rasgeqt ofj thst prasand nvghtion prevides a computer program product

including a computer usable program code for facilitating mobile communication of a
subscriber associated with an HPMN by assigning one or more MSISDNs to the
subscriber, based on a subscription activation request received from the subscriber at an
SG either via an HPMN USSD gateway or via an HPMN SMSC. The SG is deployed at
either the HPMN or an MVNO of the HPMN. Moreover, the subscriber has an HPMN
SIM with a corresponding HPMN IMSI and an HPMN MSISDN. Further, the computer
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FPWN by the SG Further, the conputer program product
sends a default' MSI SDN from the SG to an FPWN VLR

wd3hod/RBe4 the conputer program product modifi ggcbysifdo22ss
SG 5 the default MSISDN to either any assigned MSI SDN

progrijh g tet PAOEHIRS de asiec SN Gy e LTSO8 usige the

SG. Fglﬁﬁer hEOSSTH I\mﬁ%"s?ﬂdgrl\ldrﬂ %r&ﬁ%ﬂéi@ét@ thel ﬁﬁ)s&ﬁfe‘?"‘él& Mﬂtﬁg\'wuh an

rief Description of DraW| ngs
FPMN hytthﬁeSGr Emhgsthetmmmlmrfaﬁra@ product serals ezrdnﬁmdt MﬂiﬁEstrom
t ar, acts. FIG ill trat
the SGIE Bl PR, PLE R e IR Som e SoB ank picist Ipgiffsey e SG,
the dePanils MSIBBIN td digtidridny 4shilyltd MRISDNDbEtHYSHBANG Ms'ilsm Further,

service to outbound roanmers of a Home 15 Public
the coBPRER PRRETARY, prO(deq\/ﬁgcﬂltpWs a{%&;edgﬁe angpilen cammunication of the

sobsc SRR o R GERRI | THE b B R Ao

conmuni cati on of the HPI\/N s S| MM out bound roaner

Brief DR¥érigtion 8f Diawltigs Mobil e Station International
Subscriber Directory Nunbers (MSISDNs) correspondi ng

to special partner FPMNs, and 20 an HPMN MSI SDN, using

< PR NSRLhRHT APL S, PR NG emens

oracts.epresents a flow di agram of SI MM service subscription

j S
(Bl el s g DiovERP Nl Fawnegimal Robie Subscriver

Identi§ir agr:’al N/IHM MSIS DAY @Iﬁﬁd %@rv?d%dto‘l&lt[) gﬁﬂ'&er? of! oi%me

for paSSI vely tec ing the out oarmer
Publi¢ dptster Neiverrk WHRMBD, EPM¢ondinag veithmani etrmbodmgemodﬂ ftheg, present
n accordance with an enbodi nent of the present
mven{?ﬂlentl on. FIG 5 represents a flow diagram for

fapG] ot fdpré@niyDpi ﬂl&zva_}ﬁhmf&afé%ﬂltﬁ n?@ﬁlie @Mﬁ:atﬁ)ﬁw\ﬂf the

out bound roamer's special range F SDN, when the
HPMN|s\VyIMM watheaind Slwamarf@mngsoxpﬁagsm@eyméﬂe cYtetiont dntenational

accordance with.a first
SubschB8h AERGD MpPed (RUSEND BROBRERIRE S D Sonehidirnagys and
an HFMIN/ MSZSDRY, Q6iag %Bpassive ménitaippeteed Solatibnh, aw tedamd® with an
for termnating Ml call on the SI W out bound
embodiment of the present invention;

FIG. 3 represents a flow diagram of SIMM service subscription activation at an
XPMN using Short Message Service (SMS), in accordance with an embodiment of the
present invention;

FIGS. 4A and 4B represent a flow diagram for passively detecting the outbound
roamer’s registration with an FPMN using a monitoring module, in accordance with an
embodiment of the present invention.

FIG. 5 represents a flow diagram for facilitating Mobile Terminated (MT) call on
the SIMM outbound roamer’s special range FPMN MSISDN, when the SIMM outbound

roamer is passively detected to be registered with a PMN, in accordance with a first

embodiment of the present invention;
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roaner's special range FPMN MSI SDN, when the SIMM
out bound roaner is passively detected to be

wo Bed/fsyyed with the PW other than the FPMN, pcfT/us2008/002258
accordance with a second enbodi nent of the present

¢ BETb rembssprsimlesvaiagemiier Smaivetins BLL T Oh Bia R outbound
roame°rpse§p|e§1|al F230 & PRI INE SIONw h 62 ﬁmrwlﬁso&{d ItogﬁleME pBvely

bel ongs to the HPM\, In accordance with first
detecfedﬁoobqrmgustcréd tvnith phee PN dtherethn dhe FIPMRN, 81 aeqrdseatith a

flow di m f or aC|Iltat|ngMTSl\/ISonthe SI WM
Secongﬁfl}%\é\l‘ﬁl&en?sggi‘?ﬁresfng ERUAM r ange FPMN MBI SDN wi t hout
I PUGT Neepréenivih fﬁi\@dydgamﬁ InGt 186RlitatiRg M'D SAMES Bh ARISIRING &iabound

a second enbodi ment of the present invention; FIG
roamqrespypesiehrange FAMM MS&%}PHM@ afsgadariafghe MT W%lbsloogs to the

s L S SRR R A eSS

aElCr 8l espeesertistaflaw Htugfedn gsroracilitaing MT SM® o HIRSSIMM outbound
i nvention; FIG 10 r%%resents a flow di agram f or

roamqrzscsecirheangg NOMN SISO athont routnecthe IMBySMBsvigHge SG, in
, the SI MM
sccordir¥pii P RUG8 ERBGREeTof BE pfdslNind Bl "0 5 he. Hown
| FIGCe esplesenss avildwa dmgrz&ﬁﬁ@CfaﬂhtﬂtlngMT I8P va slen$IMM outbound

pvent. on, sents_a fl ow diagr
romn?rascﬁprewﬁb{apﬁ@ %ﬁkféﬂs@ﬁﬁ Hehes, thssenslgr ogsipt %nlms to thgdRMN,
in acc%r(faﬁgé RitRRlthRY gpl%%dﬁlflentt BFtl-&@réM% in$eftfond country

ferent from in accordance with a
f |Fﬁ@t 1@ rdpocients latﬂozw dtagsmp fcesfemhtatmg Mnblbr(?ngmatea (MO) call by

e YPGB B SR b h g

subsctib& Jfeld APRIN, iAWeERHance with mﬁnE&Mﬂeﬁ@é{ﬂhé Presédi invention;
accordance with a second enbodi ment of the present

i AVentlil orepredenta 3 dipvDakiagrampt fosnfacibitating M{2 M| byithg SIMM
outbogr?c?}gora%r%' ! \%‘61}; Pecg%ﬁt%%l} e n{ thE W&)Wé X &%?ryfdlﬁ?rﬁnt from

gurati1ons are se

the FRVMINajodietry e apcardannte with b Ge legiboam@lt sf ﬁﬂdﬂré&nﬁlﬁveﬁthﬁ and
present invention. It wll be aéparent however,

0GR al A gl 23 dindal - Eaprgsent ;flpwediagram for £%mlﬂmn$>#\/é@§rMS by
t e
the SN SR pd e, B Relen’ ety R 6r HEE P commey.
accordmnce witht eestcond embpdinfenedf the preaentrintentionobscur e t he
present invention. Furthernore, reference in the
specification to "one enbodinent” or 6 WO 2008/ 103394

DetailReDdeApH8n 002258

In the following description, for purposes of explanation, specific numbers,
materials and configurations are set forth in order to prdvide a thorough understanding of -
the present invention. It will be apparent, however, to one having ordinary skill in the art
that the present invention may be praéticed without these specific details. In some
instances, well-known features may be omitted or simplified, so as not to obscure the

present invention. Furthermore, reference in the specification to ”one embodiment” or
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"an enbodi nent” neans that a particular feature,
structure or characteristic, described in connection
woMobdhdsha enbodi ment, is included in at |east pefifys2008/002258
enbodi nent of the present invention. The appearance
n iment", in various pl.ac

"an ergpolimep P PP A AIGNE. B St o1 SPafrsioclipgicppibed in

conneSRSE witkDAE leflimént Tﬁﬁnﬂﬁ@&?ﬁt atl 1B} Bhé QMUBHRNAHARY tRe present
system a nethod, and a conputer pr.ogram product that

inventadrl. St appearanca of Hesr khnagﬁa‘r‘latm embogimenidén Sarigheplaces in the
. er nat i onal criber dnt y ("IMSI™)
specitighff.ost RRsmeRsab Sefts HEaPDR eIt out bound
roamers visiting one or nore frlendly visited
networks. 10 In the SI MM service each subscriber (or
odrhe quergnt deRHIN Providerea rfustams o, med, jagd rapgempyer program

oo B U7 RGP0 8L SYAA PRI, i

SubscHbép Mdentiof (i‘IFMSI”)s daltiplec MSISDNs (“SIMMEY e¢hvizetooits mutiound
Mobile Station I nternatjonal Subscriber Directory
roamexg, Fisibing ongor SI9e frinehy weltksretwetkeo t hose friendly

¢S RSO RSl D B R PO BRI e Rk who

is roannntgemG]mcxg«(eadge)arcaeéfepartédpatmgaésﬂeﬁlerdv&ﬂs[b $aatled Efrgendly” visited
uch . | MM service ¢ assi t he NS of .
netwopls g FP)NT 2B RO i gea BegtioR 15 aTEt5 e o5 &rgs Mobile

" Statiofi THtefAiONA Sﬁ&cfls@r@fre&& NRRbLES gMSﬁS@Né cﬁﬁésip%ndﬁg‘:{o those

send and receive Short ssage ervi ce usi ng
friendhy wistied nefvesak VI BORYtbaund seanfers thag sebscribe t<n drmrhcbme network’s

I 830 ¢ RriPaharaferssaBRab Pers et 5o LM et Such

SIMM QB i B el rdssignf the€ MBISDWsS bf €letBY Waikedo REHIAIIRS S0 EATIMM
ascri bes a pre- defined range of | SDNs (i.e. special '

outboprth pAMeS| @Drdl)owwh? Feanes e mepke wpd kedepie callsitangusgad and receive
th
shor ARFLE SLATASAR DAL B BP FRENER s 30K i mormal

roamihgyaed (ien, roirhﬁ%era&ﬁ avittalut derfjMMSeSity. aordbeto provide SIMM
aIIoc ted to é; .supscri.bers when they roamin the
servicgq ther Y afigitedongterio CRERIGS $aols asgribes ., pre-

R
v S S L SN it

outbotuad trtmlserp rtemihhg rfeain r theig ehomfe MSI\@EN&I;) any oﬁah@ rfdemﬂje visited

neowoSf aler gL At Blop o PSR e FNS B ooF s agsaied o

SIMM §b¥Biers RieA tRdy Ryfaﬁﬁhsthé B@veﬂg\él\éxéaebfflvmemsoaﬁdtcﬁ) not otherwise
out bound roaners who alread é possess friendly visited

have anavindS RNNBIsthas FPYN ¢fonex by nieans lof g@apping theiradM cards).

08Sa2 5" LRGSNSoh s Tl SRR PRI, i, i
accorduict mdihpat emBodifenn 6f LRI prodedd rehiidiatin agsihen Smbb@ﬁ’ﬁeﬂﬂ of the
presen'\t/sllngentlon the home network operator offers the SIMM service to its outbound
roamers who already possess friendly visited network MSISDNs, by other means (such
as already being subscribers to the FPMN, already having purchased a SIM card from

that FPMN, or already participating in another program that assigns them an MSISDN
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7 WO 2008/ 103394 PCT/ US2008/ 002258 fromthe friendly
network). So under the present invention, SIMM service

WOERs/ 00569 be provided in concert with an out Rumngk2008/002258
roamer's existing friendly visited network NSl SDN

0 hew speci a nge friendly visited network
from Rty Se P T & egﬁ@rpressase)ven%o ﬁ%ﬁ SEhYicH@n even be
provm%Hbﬁﬂ'cHE&!rt vant}{ hé RLARERE fomePt | Qlistirgh ?nél-m% Jlﬁiéﬁo hKtwork
operator offers the SIMM service to i'ts outbound

MSISDd&(rer, so mewsspraal mpee fraindhyavisieedafetwonkei8ISDN v$ migtiized in such
network MSISDNs at a first friendly visited network,
even when they already possess friendly visited

B y&rdaobvel %moﬁﬁﬁélﬁQHQHmf@eﬁth%rﬁl%ﬁoﬂﬁ HomeRéthidrk operator
VISIted net wor k. The Sl service allows SI MV
offers ghep SAMM esesvies ta \MStcuhbcbmdmeme@ngn @f ngvh épq@alamgg o9& driendly
v131tecI nét%%gk 3vang§st€ ¢ 3 gV\Pgrh r{gﬁr v1r51ted %gven \{)Iﬁl A h?hesy?a ready

coverage area)  basSe nee ene S.
possesadftiehd§Nvisitéte n&wdrk SMBISDN hn@spodig] &0 aUgorid ﬁhéndly visited
respective honme network MSISDNs to initiate and
netwogkg clhey 8IMM servise gllaves SEYMnsubscabers e switghebetiyegn apg of the

s B Sy USRIV ) QR O s

on theSileblisarkstemefisr t o swap his assigned friendly. visited
network MSISDNs with his hone network MSI SDN
dependi ng on his requirenments. The present invention
f AChddifiéd, etﬁe RN SubHBR 3y 1R RE tRLMAEDUERRUAS e network
roamers of the home network using their respective
MSISPNsdadhitiate jand resgivieatalle ok othSt SbiMsusinatidnsivehileghepare roaming in

any GRS e Ao B Re B heb ekt JACTRe B s service

allowP SBIRN bubsoMBétt to0swap B9 a8dbRddSfrieddRo¥ikitdd fRRotk MSISDNs with
post pai d out bound roaners of the hone network. In an

his heme gwtwerkt MYISDRe depensing onnbisntenuisemenis Bberepresenivintention
faCﬂlt&Q?Itn%Bﬁé c&ﬁiﬂuﬂﬁ:ﬁ 1“11 of Sﬁ\ﬁl\/f gﬁté&gndfr%?ﬁgl 4t‘cthe {)\ﬁe ngt%\;o?k using
contuni ca Ions rien

their msmbﬁmﬂfndndtw\mked\/ﬁdtQBHBMSJSDNb and hbﬁ&rf&mollkamdSIDN without
concert with the friendly visited network operators

changing, their kam getrak s ptég bssriben Ideqtive Masule &Mk arg. The
preser?! MERnAPE ARb LhatefdHd ?r | end(?l? ard A0 §{ i CGutBhd roamers of he home

parti cil pating et wor erators can inclu
netwopk.ovi si ons for the exchange of b||||ng |nfornat|on,

and other features described in this specification In

30 anot her enbodi nent of.the present invention, the

hpig SRbYRmMEnOMaha bise®NATGEdN, thé horak MMwdtk %eﬁ@or defines the

__roamers at local rates for nobile communication to and
tariff foroeallsh$SMS, data or any communications to. and from the friendly visited

case).

network MSISDNs for these roamers based in concert with the friendly visited network
operators for offering the SIMM service. An agreement between a home operator running
a SIMM service and participating friendly network operators can include provisions for
the exchange of billing information, and other features described in this specification In
another embodiment of the present invention, the home network operator charges its

SIMM outbound roamers at local rates for mobile communication to and from the
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8 WD 2008/ 103394 PCT/ US2008/ 002258 friendly visited
network MSISDNs. I n addition, the honme network

woleed alsyy may al so offer various other Val ue ppd@g300s/002258
Services (VASs) such as, but not limted to, M ssed

) ], ert d llj.ng Line ldentification
fnendfacms teé“ &emf& gﬁ@iﬁ@ﬂf bﬁﬁ%dl?@hﬁb? iomems% pperair may also
offer %ﬁ@ Bthek Wﬁ{étAdhdeE@ﬁﬁ?aAﬁﬂ) sSR! bRt NignifArty) M%%ed Call

such as GCener al Packe di o System (GPRS), Wreless

Alert AMEA)s amt diabling Lingalentifigation, (CLEretoi #s SMéatgébtsmdvraamers

of th se SII\/Mroamer affected b
Moredéihe et a5 RLCH B e SBPA fhBR eBaS S, ity grpeneral
PackeD RS kSy2RSH (GPROAMWEHCREOYA RS %&bbdlg(WJAQ’)G%bﬁV%lnmedla

(SG and a nonitoring rmdul e, either at a

Message r Yarsice NSy kofopes et IMM (1opmeys oefmmheuméﬁmteﬁebmh« SIMM

servicd' in the home network itself, in order to allowits
out bound roamers to avail Sl I\/M service. FIG 1
illustrates a syst em 100 that provides SIM service
to out bound roaners a Hone Public Mbile Network

fpwriabhsiva SIMIM, Sethq?eth?&W%f&%m@pemtﬁr st denriana Signaling

n
Gate%ﬁ?ﬂ%ﬂﬁ?é@%% ofhll: SRHE B MOUE I NERy GO BPtor
(MVNGF)I\/M 182 home nawork dano ehgvilibmeanetewbodiselfnin ofdet e allow its
sent invent| n anot odi nrent of

outbofiEafers fvam] SRMserigs Bk 1TIRSFHRT Aoy emulD thepgrovides
SIMM 8&VReSo! SutBeuniMiehfs bPB/N{érQ@ Pu§M§tM8Bﬂ'e0§heRwrk*tﬂPMN) 102

includes a first Friendly Public Mbile Network
(i.e., thEmbone) nat®@rk)i ire accordance rwidhah yemhiodimend afethauprésent avvention.

Q0 FP GFERPMNZ2) 110.. 1t wil par
R L
accord@in8©with andmbydim&rit g thdptbddat {ethegn. t han FPWN1 108 and

FPVN2 110) However, for the sake of convenience,

t H1 anathessambadimeniorsthe @f@er@nnyemm FEMA4 qnd monitorprgyRedule
0 S RSN s, o (I by K

Publid-Pidblile Nefwbrk (HRMEIDOO8 ifie)f theffribhdly pﬁﬁfbﬂrﬁetwmk@ Ndridoa second

re_national roam ng rtner HPIVN
FPWM?%t Vil BRRaREN tto 3rPerfoR i?rﬂ‘i%ﬁ‘?? system 100
may épgi?y BRSNS GRdus RhdMEBURRL (o m%fi"t hAPEPMIG L RR! AREEFPMIYS 110).

WN 102. So HPWMN 102, FP 108, and FPVMN\2 110 nay
Howevers fatahé sakehd csavmlmnﬁmg/embodlmenh cfoheudelrstond:x)twm Fthﬁ\Is (ie.

era IR 5 b R PR ER b AR g e o

outbo@id RaRkrsdh aiPWithedOBPRING. @ standard registration
process follows where
In one embodiment of the present invention these FPMNs are national roaming

partners of HPMN 102. In another embodiment of the present invention, the FPMNs can
be international roaming “partners” of HPMN 102. So HPMN 102, FPMNI1 108, and

FPMN2 110 may reside in the same country or in different countries.

In an embodiment of the present invention, a subscriber 112 of HPMN 102 makes

a registration attempt at FPMN1 108 and a standard registration process follows where
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9. WD 2008/103394 PCT/ US2008/ 002258 FPWNI 108 and
HPMN 102 exchanges regi stration Mobile Application

woPRbd10684AP) nessages, such as a Locati on Updaica dd2bdidon22ss
an Insert Subscriber Data (1SD), an ISD- ACK, and a

FPMNY (R et ATEUAN {07 behiteb g bemiaiin. Misbhe dabplication Fart (MAP)
messa%t%g b&maseg L"Mth'ibxFBWﬂ{e 10! ad [I%@i’taSlmﬂsérﬁlferr Ihita PRIV LK ISD-

even before he registers’with FPMNL 108. O cour'se,
ACK, iand ahldUPs4 €K r Subssabers Lidsmay esquestifer IHePMHbl(E 1 SINMasarvice in

use of .the SI.MM ser vi
PPV 8" Rt e s o et R E BV TORror 5 B Bfowork
even Hé?d‘te ak $?1§tél@,\/\i’1@€F§MPM $69. VO£ €oudree, &ub@qaﬁd@e:asel $bschib&- 112 is
out bound roamer 112) even when he nobves to a networKk

able tojstast araking wsemﬁtlmawlvllwvwe TOFPMbY el A39nle pnceswherche psgisters

nt erchangeably referred to as outbound roaner
WlthFﬂ@\” §%1‘en subscri ber 112 registers for the SIMM

sHPMNeldzeoberaroef@mr 8ido trpovide SIMWIOstrbioeind suberiter 112 (i.c.
. Once outbound roaner 112 subscribes to HPWMN 102's
outbogdwag@f\hl%)a evecwhem e gaayesrie anetpyerk differentfgompifN1 108.

(Herelme?D@u d§ r\/gfr bﬁ%%?qgﬂe%aﬁ%ﬂgg A%@B“‘td‘ LOVutH¥an8 roalBf §12).

assi her ei erred to as
When I‘sﬁbésﬁbleﬂzmz rgipes falthe SRGM sdPbR hd i teBirfeidNo las IS&MM fouthound

roamei 145, Qe uOwmd oot 1€ suprerisey i MBYREnG SRR SO
104 as?%gé a AP&ClB"JMﬁ @FPIQPNISMS'TQDﬁl MM a3p8sAThREd PISISONréRMYe or

. ternattvely, in case outbound roamer 112 has an
more gssigned M HSDINs) hereiuafibteSmred thas MSISDNEF1, a special range FPMN2

int.erch eaply .refe s | SDN-FI !, S 104
MsISHR AR EERFa 1€ o7 SIS pAEF £ S SR H6 Shipontf fosdis 112- SG
104 miz92d® fthi$ WhendBvdrnowBoidb fstintee Nt1 208ods kot MR8 €4 existing SIMM

invention, if SG 104 is integrated with_  nonitoring

subscrmsmm with GEMNG! 024 Abigmsitivelyy iry fase outheynd rparpers] 122hgs an pre-

e 2PN RN, B8l BB SRS EABED R Fsisp g1 S0

104 actédily ltswtffabilgl:iﬂ thg MSI&DN?—FI Oﬁ) dapsundabamenl 120r
i pternationa [ tem #7 ( SS{ Si gtran,
ofn é‘ﬁye@ A rnepwg’ gfe §Ff§ﬁ‘§l MYQ?tl‘Pf},n‘rfs b 38? e’§pH’%%§atFé with
I
momt5 SR or g@@ 560 1k %§§1v8? gé, %ﬁslﬁ{r{lﬁg 1 Vaﬁsl o{%l'éFl\}FAgpath)

er’ to noni‘tor’ the éxchange o
detectsnsslwgbsr 1 HZ2k udgls@atldmwnh(ﬂPMNm 108 usimg mbhitoring module 106.
rressa a Restor.e

tr t
Mot Sheeli J08 R BRLTSL or [ FIebRHEraSERS ety e HHESST) Cr
Slgtraﬁ‘ 05r dns}tdtyéiecyﬁé gn ﬁbhél 299@fnlas (WA t Mk %ﬁﬁﬂn%'ﬁhﬂ) of

for subScriber 112°s registration with
subscrkimr LK% lin A88MiNd O2nfimrarderi tn niandtier tthatexshaneal of vgrious MAP

messages including, but not limited to, all registration messages, a RestoreData message,
and a RestoreData-ACK message. In other words, SG 104 does not intrude signaling path
between FPMN1 108 and HPMN 102 for subscriber 112°s registration with FPMN1 108,

but utilizes the information from that signalling.

10
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30 10 WD 2008/ 103394 PCT/ US2008/ 002258 Al so, in sone
cases, SG 104 may not even nonitor a signaling path

wo 20s/fodbscri ber 112's MO activities (like cal I/ &¥6es/002258
and GPRS) in FPMN1 108. Simlarly, SG 104 may

onaII not in ve itself with Mbjle Term nated
(&F}) aa Jobe ' &fsss, §3 @i‘ HBRY (o4 SVFR MPBHRISR \viignaling path for

subscr?dépslq Q‘sblel"O adRriesH TR M, IS (hne G'PRt’ggﬁn 'P(P’WE'N[‘ 90¥OSinibarly,

SDN), hereinafter reférred to as So even
SG IOMma]y Sgumlllyl@t iimeyes ddlewith Mobild §¢nniheted/|1‘MToanlls;98MSs or

other gl o S ubtesier Ao 2B VR SR R b o Heciror

MSISDE)) n&anmer%@&féa% aSTSIOHN- HHBWV&QZVh@ﬁ@rcanM is'{iesable or

ouf bound roamers are subscribed to the SIMM service in
fails, theNMil' 1omningeserviees enrthe JABISON- shdrMOviessrige sSevicasceould

s RS DB SV BRSPS, s

HPMN 110ERigsiatdi0&hodd o atbwarid ro%ﬁewéredmcrﬁwd Ve SIMMer mﬁte in
SI MM subscri ber. 112's nal i ng path for GPRS,

FPMNIn 408 msed dp\gandigure; s §él@6gftis$ﬁeée \ﬁemceaﬁ?eem@%‘ﬁ@) 0pSMS

s BIGASRd BYRLRG BN AR apagy rson

in FPMOEN®08.1Mbradviet, eSGel(Ms deesbsatr evedintercéfRMNMBDR ssbsStibéyl 112°s
servic [ 1.10 or any other FPMN that has a

Slgnallggéef%for]‘g%ﬁnwra@é#éﬁdé STV e ReCorgarce oA FDegiment

of the ?f&a{tqmgﬁbtme%ew SPM 183 oé@ﬁ?dréﬂsesp%t 108110 hEMYe billing

or supporting the MM servic stem 100 may
of its $IMMrantbound| raaimei hl1 2HRMIE bo i, subsqrdmhtn @{m@nwz’ﬂsmm g@rvice

in PR og @R bTTPar A i P e Aol ey o

102, h&idbfafit? thter@hiigehbl9defepeatid a8 spRRe ?aﬁﬁﬁer(FﬁlﬁN 1€&2sup§omng the
Visited Mobile Switching Center (VMSC) 124, and an

SIMMg¢s¢ie®dct ur ed Suppl enentary Service Data (USSD)
gateway 126. Since, STP 114, HLR 116, GVBSC 118, SMSC
120, VLR 122, VNMSC 124, and USSD Gateway 126 reside

| BystihNO0GRay fulithgr &foﬁlcfeah&illPMN E(D2 raexfoﬁmliﬁgdS%ﬁalt Dra@sfer Point
STP-H 114, HLR-H 116, GWRC- H H 120, VLR-H
(STP) 134, a Vigmes Hogation Regigiern (SHARM lﬁ@ G@téglra)éé\ﬁ(?h}lﬂ §witeliing Center

(GMS@?‘i 18 SAEPEM#N‘%%Q Elr'ihﬁe&]ﬁ; a@éégggi éle%gVLﬁVﬁgz Hvigbed Mobile

H 12 124
Switching eCatem €¢MSC) aRd, andram hinsartetueidt Bup;deﬂnemhhe Seewies Data

USSgEhen 1Ae Sies ST oinLRobl SaMStT 6otV LR VER, 122
VMS@153Rad USSD Gateway 126 reside in HPMN 102, they are hereinafter referred
to as STP-H 114, HLR-H 116, GMSC-H 118, SMSC-H 120, VLR-H 122, VMSC-H 124,
and USSD-H 126, respectively. SG 104, STP-H 114, HLR-H 116, GMSC-H 118, SMSC-
H 120, VLR-H 122, VMSC-H 124, and USSD-H 126 may be interconnected, and

communicate with each other over SS7 (Sigtran or other signaling) links.

System 100 further includes in FPMNI1 108, an STP 128, an HLR 130, a GMSC
132, an SMSC 134, a VLR 136, and a VMSC 138. Since, STP- 128, HLR 130, GMSC

11
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132, an SMSC 134, a VLR 136, and a VMsSC 138. Since,
STP- 128, HLR 130, GVBC 11 WD 2008/ 103394

WO%e4/1493Q08/ 002258 132, SMSC 134, VLR 136, angrM3668/002258
138 reside in FPWNL 108, they are hereinafter

132, Stéié@e;llrsi?ygg{, ?gﬁ:?@;gbgw%%%l \ %5%13@ E:-thFe])" 'cil'rg%’ereinafter
refenég‘f}é%_%%ﬁ-ﬂﬁrzﬁgglﬁh11%%; clise i it P,lsn%g-@'alfiéwl,%l{-m 136,

: F1 136, and VMsC- 1
and VMB@Fd orB8e edspectivatyd SIdvRLIAR8.aHEBRvE It h3@ @M SE-Bt H8R2, SMSC-F1

the SS7 Jinks. Sipilarly, system 10Q further include
134, VDDA, g VMR Colrb 138 rq SSre G atd it SR cach
other WP HdEs 7 fittks. NetNefY, SsRAEIICSfuke RMNdAOR EPUIMN KRLE STP-

wth network elements’in FPWN 1 108 and FPM\2 110 via
F2 14@a YhRdihb42, endh VAEBCHER14arrier (1SC) (not shown in

FIG .1), 10 when HPMN 102, FPMN1 108, and FPMN\2 110

reside in different countries, and subscribers of HPM

1RR0vR el G HPMIPWVL cdiffhuaitatcRRMNRethbok eByehtth FPMN1
further includes in the ISC, a first International STP

108 agd EPMNZ 40 vioamiricawtiesal\ervicesParriqr (1SQB(nos shewn ag FIG. 1),

L ShP i,Gat | T. . hj .
e RN 1. PROIRCL 08, S50 MpNSTER bt P et s, o
subscialfR@bEHPNIN B0 @fes esansikig lih EPMN] 1108 adt FRMA2 150.HRNm 100
102, FPWN1 108, and FPVN2 110 nmy_al sg i ncl ude vari OHSS
furthep ingludes it the IRC. @ fissraniematingg SIS g q@mupynicates with STP-
F1 124°RCUALRG 13Fp! et AHIASIUT G SPE. L ANR] BRI Al A 19 that
éscribed earlier, 1 woul d normally need a
commiihieates tveitta STRAE ddht It willt e apparegnt FPlNpdrsorosidBed frp the art that

r ovi | ervi.ce to 0 ound roaners traveli in
Mo SEATREES o EMBi0 S Rt a5 Triloe, g ofier network
elemehRY{B6tsh80n ih FEGSDE Béﬁndg%{\lo%QH@ RilchR&dtarelundér dBikidetation.

under st andi ng bet'ween H 102 and FPMN1 108 operators
to bill outbound roanmers fromHPMN 102 while they are

sybscri bed to..t I I Vi f MN g
o AR ey Rl N 30T B et sl P fement
with SRBHFPMDS in tode? Yo P1BFiIAE ISIPIM GervideetoShVDbERY tagRrd Baveling in

order to avail benefits offered by HPMN 102 operator. .
these ARM&N#b daiapembogdimenof thepresant invortian, di¢ speeiabagreergent entails a

' riht L ri .
mutee] ARG RO AR R A ol @ b outbound
roamees froinl WPMN Bibshile ldesy atd 2utsesbealrto HRMIINEVMMenwitéioAHPMN 102.
correspondi ng HPMN | MSI, hereinafter referred to as
| MSI-H, and MSISDN-H FIG 2 represents a flowhart
ol Aied lehfiRE! Sths3TbdroPid 6f FHIWNN G2 W ?&gﬁlw\/ﬁqeed first to

out bound roaner 112 having one or nore
subscrby foe sippBlNIMgservice precidat topavatl trenefiePered (hydd BMNa1 @2 pperator.
An eringct)cgrrn%gta A ?Haeb |;>¥eserzlletf ﬁlrvcra&gont 8re§esnts a convenient method of permitting
subscriber 112 to subscribe to the SIMM services when needed, or at his election.
Subscriber 112 has an HPMN SIM with a corresponding HPMN IMSI, hereinafter

referred to as IMSI-H, and MSISDN-H. FIG. 2 represents a flowchart for facilitating

mobile communication of SIMM outbound roamer 112 having one or more MSISDNs

corresponding to special partner FPMN:Ss, (hereinaftef interchangeably referred to as

12
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12 WO 2008/ 103394 PCT/ US2008/ 002258 Msl SDN-Fs), and
MBI SDN- H usi ng a passive nonitoring based solution, in

wonegidaice W th an enbodi nent of the presentpcr/us2008/00225s
i nvention. At step 202, SG 104 passively detects

ri ber ‘s registration wi.th FPWNL 108. |In one
MSISIHESS S ONE et s Tralttora, bHesd hiptiops f SbtErdance
with aBC&hbQIimeA: BPEHY preddft ihPertidas Ay %Itag g6t eSG 1RMChABIgElyOdetects

5 regi stration nessages between FPMN 1 108 and HPM%
subscrit@p . 1 1 2Pre megistratioppwb AFP 11 048 a & iagpg sepdimrmt 06 the present

. b ' 112 b d. ' i DL
en 055 1, L8 RO ARSI, RS g of
registrhtiotEibésafes BEvAQFPNIBEI W3sanWBIIMN- FR. (or MBI SDN-F1' in

case he already has an M5l SDN) to subscriber 10 112
upon receiving the subscription activation request

f i,b ' .

R AUBT0SE, 45l sy B B
subscriptioncadtivetion tdquestl Hinsars lehfbodin!tﬁnit af thetproseni onventiqne8G 104
assigny pASLROTS (el MMSBROF bein i G 8l s VSIS e Sbscriber
112 u@gﬁg%iegR;(@%lgﬂsgﬁ%io%%&i%ﬁorﬁgea%x&@ ?ro%&ﬂ?%ge} 109%at SG 104. In

scriber 11 enporarily. In another
anothet Endoldnénteif theopreseme ipreatiemtSG 104 assigns, MSEBDN 4 X wrsubscriber
SSi MSI.SDN-E1 (or MSI SDN- FI ' to subscyriber.,112
2. B3 Renrsn byl Btstrrieind: & SURREEHCLI2 Fiffguest to
utilizeAEP RN G0 s SIMM SHPRE AlnYorRSShtbaiBet (TfthdeSiAtidvkntion, SG 104
anytinme by sending a subscription deactivation

assigns SMISESPN: Bl Sor 1MBISDY-FRe rfoasubsemper20b? tempesuily. In another

ssociates_assi.gned. V5 and .i ' 5
embofERCH e PSRRI RO TR SRMkd SHARFRg8F M¥sON-P1)
to subS&ibice SN2 NstrMandnifs| Mdreofer Substibeb €12 cid Landel tladd permanent or

enbodi ment of the Bresent invention, SG 104 stores the

tempogary fssignment of MHEDNELjagitime Nt ssmdeng,p sHbsor@tiggs|dspiivation
] scription database coupled to SG 104. In
reque%%o?ﬁzlr%'enbodi ment of the present invention, the
subscri pti on database stores an 25 associ ation of the

B ot el o esbond 1 (bl o oned
one onRbrOWISE) Wiflethe WASESDRLE @ oﬁdiﬁ% IG\I/%’I'SI@'F) of subscriber

association of the IMSI-H w th an FPMNL o
112. Tocar esbadiienyof thet presdvB|iSphition, SGTH4 PN the |ahgicidtion of the

. h | er.inte ly referred as | MSl-F 1
assigng, NESSDN b dbe BERSEIS Pt SeParion-1abin e ipad g 56 104
In anétB&Y 8mBEdiMehh ofNth& Prédehn tnvektlidl, thiBubsiptidar eltitaké &tores an

referred to as IMSI-F1') corresponding to MSI SDN-FI'

associpiormeltiihei VN RS! withsdi$lscoursnoadimgas he pssigngd MSISDN. In
case S?W %ru{b%%d ]’g‘zgnesr a4 %‘gltngl MSRDRF 1 ﬂleFfulgls\grip]tx%ﬁ’da'tﬂ)ase stores

an association of the IMSI-H with an FPMN1 IMSI corresponding to the MSISDN-F1.
The FPMNI1 IMSI is hereinafter interchangeably referred to as IMSI-F1. In case
subscriber 112 uses MSISDN-F1°, IMSI-F1 is replaced with an existing FPMN1 IMSI
(hereinafter referred to as IMSI-F1°) corresponding to MSISDN-F1°. In addition, the

subscription database stores subscriber 112’s current location in FPMNI 108, in

13
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13 WO 2008/ 103394 PCT/ US2008/ 002258 accordance wth
yet anot her enbodi nent of the present invention. In an

wolsheisgant of the present invention, the subggiiPbhisAor2ss
dat abase resides within SG 104. Alternatively, SG 104

may receive the subscri ption activation, or
accordapisswih yet appthey qabrdiment of fohe PEGERISAVEItion R embpdiment of

the preéélgt'ln\y@?l'tlloﬁ, {Ae §%§si:%1§ﬂbr§ G&h6e PRidek TRin §6Y1 038t wor k.

or exanple, can recelve the subscription or
deactivation requests via HPMN 102, the MVNO

NBRABRRY TUPRRY 104 GRAYaFrgeiye Hot SHERTRGPT ASNRMER PBRAPsEgption
deacti\(dtloﬁ rectlli?:tshﬁbmt Qe 2 108)e hd héere RMed GAARSROUMY SnebWork.

hat has no agreenent with HPW 102 to support
For e>@nw 467 104 wan Gedeive hatsubsenigtion amdeactivhtipPrequesss via tHPMN

b th t t
102, SRRy PG v o708 Vi RETNE MO g RS E LV P,
or anyt &ﬁeﬁlﬁ’mer FPMNYof HPMVEN 1021 (i.8SlotePViin 5PRRS1 208). and VPMN
206 w | | erfornmed prior to step 202. Then, at st ep
correspggls 6@ PMN t@@m@ N FEeAINt Vit IébNﬁi d0¥/tspporsBIMMnservice

o ot SRR PN B 20 i

activafieh Mybest Iroh3 BitheBHINV/BUIIZG theefVNIQ 21 EFPMN L1 02nthiei VIBMN, or any

change th| s def au MBI SDN to a different SDN by
other pagiig VA ewi Eglﬁeefowéga@éw %tspwg “his
def aul t I\/SI SDN to eit her M5l SDN-H or “any assi gned

VSl SDN ot her than MSI SDN-F1/ MSI SDN-F1'. So at step
21hen, SG stépd 208,086 €64 tshedsdefdefdult MSISDN to@ VORdilt hd6. In an

Y e T R T

the de%all?t MSISDRNS ENRAd! MPNSINIM tsiBscpib8S €1 carl BYV&Tin® chafife this
recei ves the subscription activation request and

defaulNMSSNN:Wam gidterens QASISDN by verding 8 MBISDN thangeaegasOmessage

0, t h
o se 4y I0SIEE STR0E, BROS PR ul B M
MSISDNamMS'IsDuBBl’ f Sorat stdp §L0;>SSG i10¢rmddifiey tle &SaTDMBISDN to
I.n one enbodi ment of the present_invention, in

either dh@eqsmgaedml\ﬂ%wl%m brc MYEPN R Wwhen éﬁdﬂééSWsc@é\gsmeﬂuest is

recelvMS I F % f1"()9 nﬁ%an 5 ew s&Qs%rlF?rg ??%: r fnb Sﬁ Jei'l?ooa ﬂg 4Othe %resent

icitly i's ca D'each ti1me there |s
1nvent(dmar8j33 1i04 ﬂdE’MMeslﬂ& ViiiRctipti@t iactivatibn neqilmt rand eMSIIDRN change

d dul e 106
requesi i SUBICGREY 1 by Y50 SORahged. Bueipirs welesfgt o dhe eresent
inventidnJBG R4 1@5@1’%51@3 subdchpon hctlvatiSe Rsd MglgDﬂpéhaﬁgé tequest from

effective for HPMN 102 operator to nonitor its|ocal
subscriten 42 viBHéSSDHd d26pt i on acti vati on

In one embodiment of the present invention, in order to allow subscriber 112 to
change his default MSISDN from his HPMN 102, subscriber 112 needs to explicitly
change his caller ID each time there is a change in HPMN 102 VLR location of
subscriber 112. This is done since monitoring module 106 does not detect signaling
exchange, such as Location Update (LUP) at HPMN 102, since it is generally not cost

effective for HPMN 102 operator to monitor its local links. The subscription activation
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14 WO 2008/ 103394 PCT/ US2008/ 002258 request, MSI SDN
change request and subscription deactivation request

woeRshe3srde by any neans avail abl e, i ncl udi ngemiz§Redor2ss
[imtation by neans of an SMS nessage, an - USSD

nmessaqge, a custoner care call a Wrel ess Iiction
made by

requesp8 chopgs) regyest 2ad ts%s‘fnpnan deActiyaigryEea
any memse{l@a?ltabﬁ%he e P?%'tﬁbtu?rlﬂfﬁ il lxphfeﬁnﬁ%? F&ﬁnﬁ@IS( JnVEQag@ an

cit coman s SDN change al
USSDShIéESﬁgeL beustdrher d:are sall, ahW$reledEAﬂpllctatlb‘ﬁlPﬁDNCQldV‘éAthteractlon

a Worl i gl ol G N spicRs 51 A UBRER Yol REPoriE avR)
messa%@lﬁg\k)f PHcitSeRSRAndRes T mSDﬁthangé%WBbvesu&éﬂi’é&rllQefo set his

can change a Hong Kong FPMN nunber to a Taiwan
defaulFMB\]SDNlrm@thvaSIlS&ji-ﬂ MSISRN-RlhfinHensg thisnig madnRe lag set

e RIS BSFNRISDAER: oF R abSe BRI PRSTR SR ror

examp?é rsﬁﬁgﬁ‘lbeh 282 vih SR Zééla HaEi K@t FPMN-Rumnberl@0a Taiwan FPMN
Finally, at step SG 104 facilitates SI MM

numbeg (iglesy Feigistered 2t ghqwbll@ng KongoFRMIN - oAt WﬁtIPWdFWMerl HipgN 102

usi
reE LR DR R A RN s
has MEISDNIFr defiriclisat HUbSarizoer 112's MO and MI activities

are facilitated in FPWN1L 108 using the default NMSI SDN
and MBI SDN-H of subscriber 112. Step 210 descri bed

te éllcﬂ'\lglr §E§Ft§}2t29fagG 1108- fadifitateS Qﬁ‘f/IM’réﬁ%@cn&?l Ylﬂ‘@eﬁloblle

angé request 1S received at 04. Hence
commuticatien emiRANINEN108 afing hether ebeerdt:falultvM&mBN (ISG MSISDN-F1,

MSIS]gllaﬁ-]?ﬁﬁ g’iﬂg% FE opg%/‘%ﬁ) %)8 M%h}l\giﬁ Sf HOtlhh Sthéf words subscriber

112°s Nﬁb W ANR) SN E Faciiadd MBFBIMN HL 0 tHaRlefA@& MBISDN and
remai ns unchanged as the MSI SDN-F1/ MSI SDN- F1'

MSISDN Hmftsnbscnbenbszusm 1 fesctibedreaskieris ophgrak iconit iy performed
oy SIS BNEE S 08, SR ph S T Hoaed p¥etosimen

of theGRédefif VEntitsH, 3G 00 XllowShbisttitdr 111D ty éditiaeindaeceive calls/SMS
embodi nent of the present invention, SIMM subscriber

in FPMI9I 468 riees bethckhe SMSTVAN-FIMSL $%N§li narﬁpMﬂS%éHuw@ the

defaulgg%LS%ﬁlg Kﬁﬁ%gﬂ;f %&w M\é,"\}] §I§lbqu1’ In another

embodiﬁien’asf theeprepant tinentibRMM 8456 SION 104 changeis hhe WaSIDI\MSISDN to
chan r receiyed 04 i ndi cates faul t
SR T s Tl AR LSS 58 g oy
MSISBN i—l' [‘Fﬁ geﬂm&%%dﬁﬁélﬁ%ﬂiﬁ’e f)fé@éfﬁrlﬁvéiﬁensslmpf stRcider 112
cance nodify the SIMM service fromany PW. FIG
make@andeprceives talsaSYISow R M akf8odsinghanySpthks partner FPMN MSISDN
(i.e., any other assigned MSISDN) and MSISDN-H, when default MSISDN is set as the
partner FPMN MSISDN (i.e., the MSISDN change request received at SG 104 indicates

default MSISDN as partner FPMN MSISDN).

As explained earlier, HPMN 102’s outbound roamers can subscribe or cancel or
modify the SIMM service from any PMN. FIG. 3 represents a flow diagram of the SIMM
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15 WO 2008/ 103394 PCT/ US2008/ 002258 service
subscription activation at an XPWMN using SM5, in

woee$idayace with an enbodi nent of the presentper/us2008/002258
i nvention. The XPMN corresponds to any visited network

. including FPWNL . 108. At 302, -SG 104 sends a
servicqSpRIHPISNEAG Y 2H A s ¥ Pae?d’ Wi SiSnee; secadgnce with an

embodﬁﬁéﬁ%iafh%dpr@éénh ih AR 'VNne IPMIK Arreb Sordk OcHDcfn? @Llw network

rvice. I'n an 5 exenplary case, when subscrib
1nclud1ng FAMBNAdY8r Aystsp 803dSGi 10A sERNMIWAl08me SMSG ilﬂﬁcrlbfasl 12 via

L,vely detecte hi I.str t|on at VL
a VMEGR YRebsceimaEth (o XRURE iioriruS Gufolfeg N S In en
exempld?f chRl Whvh @gbgcransér 11208alre ikfed With HPMVIN 1 108 aﬁﬂ &G 104
currenfly registered with 1 108 in countr

has paﬁsa)\rehz detectedrthis registiation gt VIéR)Fl Ei(ang VWS Ce ol 1 7816am!|come

oca b, s for, E ot her FPMN i n
messaftoay 358 PG 5 Tegr MY 1082oRaeh, Loy Vg irentty
reglsteiléé%ﬁﬁ FEMAI 1680 chlnMy YO Qolaz@iel Zt h1 @LﬁlﬁiyVlYC)i‘ SME s$TMIdIL” to

you a pleasant stay in FPMN1 108 ° % FPIVN1 108.
5678 anzl getlocal pthese for IHEMPN] e & et ey othﬁe YN dpispmieoy different

\Y r
coume SR SRS 19BN B SR i
you a plekxaat §tpy irDAPRINT V08 F'Yh(ar FRMIST 10809, tSubiseribesdti@ then sends

couyntry/ zone or an FP | FPWNI 108 i n .t hi ’ )
the subseHBYRTHRG{VAHPN SAUAIEr ﬁoé@s@crnep SR inddes 4o Sehspribe

to HPRIN 3651 §I‘?\}il(/1e§é}9ﬁg' 1irﬁlst ﬁbM&%m%ﬁ%&fdrpfgqué&%&asq t@hdicate
FPMN MBI SDN. All subscription activation/

countrglzamgy ©f veal EGNVEY r(bike riHHVINr}el;&&agmshlar@anchmaytedf tSdl\@(B service

h i SNSC-H 120 i USSD- H 126.
subscripigp efipgions .t BB sorisdiprdiiie BoBhIcRBSGEE0d 172 dhas,an FPMN
MSIS]leleAfﬂuﬁﬁﬁéﬂlﬁidnoﬁbtﬁ/ﬁﬁbIY/MSISDN gﬂhn@@/%éﬁﬁﬁné/&n%elf%eééhgts are

120, along with the indication of subscriber

relayed_nozS@ l@H@ltber vigS tYuon vig USSREHF 6. avai | i ng t he
SI MM service. SG 104 then assigns MSI SDNs
correspondi ng to special partner FPMNs (and then

aBlsRedftdr of stdpSS_%@4 int S0bis VMS-X B@3 rdidyls SEsibsctiption actlvation
subscriber 112 (who is either roam ng or expected

requesy 5,51 194 PEVRIS Crb) 20, Al ssithe dndreaiioa et sSBfrieni s choice
of FPYRE, }z8ge %&D%Uaﬂﬁﬁbteﬁxe & sIRURicd. B G li'@ﬁ%élgg{si%g MSBDNs

I men present I nvention
correspzmddsg tms;ﬁh/ﬁl manﬁérWMNsKand ithoear asidRates thesel MISES®ONs with the

inf.orm hi.m about. e assigned NBI SDN an
MSISTRGIL B, St BT 12 B 5 e SOPRBE (O (B PGE roam in FPMNI

108), ﬁi&P&éh@E 'a%eé’sﬁ%ee céhtafing ﬁlmhoefabeae/ﬁ{egemmbmatbssufbeénber
whi ¢ IS tenporarlly allotted to subscribe

112. In 1) errxbadmlidnt oft the) preg@t lioventioan SGsd04 sendeau$MS to SIMM
] T PRAE O 102 P Y5 TSR0 B i
chargifi€{(@p), tsubdokipkibh i fBe, 2expliraticia irl8 i.b.) pafibeSeb Hayé/R@aths/years for
which MSISDN-F1 is temporarily allotted to subscriber 112), tariff, etc.). SG 104 then
sets a default MSISDN for subscriber 112 at a VLR-X 307 associated with the XPMN.
Hence at step 308, SG 104 sends the default MSISDN in a staﬁdalone Insert Subscriber

Data (ISD) message to VLR-X 307. In an embodiment of the present invention, in case
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Data (1SD) nessage to VLR-X 307. In an enbodi nent of
the present invention, in case 16 WO 2008/ 103394

wd%ebd/ 1336408/ 002258 subscri ber 112 has i ndi cat®e§83W0sl002258
108 as the roam ng network correspondi ng to which

O N M TS R
subscM@éISH‘i Eé'ede fa 1@1%&1 HPMIN 30D %9éﬂahﬁr lcofi@ures B 504 to set the

service su scr|Bt| on. Additional 'Y at step
defauBGﬂSISZB\I]aSMSIa‘J}Idﬁ -Enon MS3SPNgEht fonsebgsriker(|1R)s Brst time Psivm

serv1t ¥ %gqeg{qji)g f?'dldgltongl})té gteﬁ%ﬁ)%]%aég Q64 5%@ ggts[ﬁ%% e‘ﬁ? Ng%rf(( (IN)

tnggér%%fﬁ% RSstadalone IS0 Médagd 0 VIR SIMPisillys e Sté}f:} 101 VAR-X
selects an MSISDN fromthe group of assigned MSI SDI\IF,13
307 retwpescan blP-AGK: @eﬁiﬁégﬁ {0 peit 4 dnepse Siidcsylsarper 1R sglgcts an

MSIgé#gt% {?? %}()ﬁp (ﬁ as%nrge%g‘d 1S HNs, AGHAL r@%ﬁcﬁ?@ tr{hlf‘g)althn is via

sent 1 nventi on.
SMSEd t12ogwhivh tslethactee@s NBtSBS &, fih ecadedanod withOarVEhBadiment of

for subscriber 112. Thereafter b be
the prpiest NEY BRI TSI gy FSStg 11061 et MO8 af | the default
MSI%S@Q Wl Gk te | ngl W%ft @ﬁbécﬁb&eglfttﬁése%ly\"w[ngﬁ‘E’Wlle to

since cate during t
perfosibmobilptactnitias t(likatMon and d\ﬁs ca)lVSMSi) cwhide kbscm tegisterd® with

renaRE Ok il ANt I AR e
120 via VMSC- X 303. SMSC-H 120 then rel ays the_

recei ved request to SG 104. This MSI SDN change is )
heSieta aiftiseriberi Hi2ehashthe gbdiy yo chingerhag d?ﬁ@“’ésMgiﬂDN rgytime, he

may 5"??% thﬁgﬁﬁiﬁ\bm i Ig? E% L}?Ft%’ sﬁ\tlg?%%é%{)l baﬁGEﬁl(gcase \yﬁ‘g j1120

then SERFS thotlebdlved treyddst aB, SGNﬁbﬁsDﬁlﬁhMﬁSDNaI@ﬂange 1s herelnafter
subscription deacti vatl on; subscriber 112's

interghangeably refpaed 50 ag fplling Lipsedentiicbon dp%ﬂmﬂ%n %ﬁcordance
with ?\%F@ﬁ{?‘ggﬁéﬁ oggné;_g Ae%gltlt fnrvgﬁ@i qnl asd dﬁﬁhé%ﬁ%%‘l‘ ion activation,

I'Ssues the standal on ssage
MSISDNWHanZe, Hhd subsaipdion de(acﬁmtlont bebsteberddR2auMSINBINSON., either

any soBEEetMIRRNGE MSTRIRNHY 8 ViRt 307 tscittrgat Fdf dhlp g dofoult
MSI@@NS%n(S’@ hok 1§sﬁesl\@E %g}l'dglloﬁe @ %@E“sag’él to )VILIQ-)G 99’7‘ gerdePto set

ther any ot her assig MSI S e., other than
the db@l &mmmsmmefosmbmib)er oi2. Mslcswwuhsmbes@lmanda the MSISDN

accordance wWth an e
chang (RaEs gt (BPHITS: B8 Cetahats Fept i nisB g HSISRRY Bl MSISDN-
F1°) (i - &rang &i h@relﬁléarhnyl\/&lh%ﬁéﬁdulimm (.eWidtherathan MSISDN-
optlona I N. trlsgg ! profile’in the standal one | SD

FlMEeI§B&§El DorWRl t ARG é%amascmrylan@uwgb @p(sapbogiment of the
nds the bs 3CELP L S
pes D, RS0 L0B PR G el oA FRISRL ML Sl

MSIYDHRG MEISDN-F1°) with an optional IN trigger proﬁle in the standalone ISD
message to VLR-X 307. Alternatively, subscriber 112 sends thé sﬁbscription activation
request or MSISDN change request or subscription deactivation request to VMSC-X 303
that relays the request to VLR-X 307. VLR-X 307 then relays the received request to
USSD-H 126 via HLR-H 116. USSD-H 126 further relays the received request to SG
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30 that relays the request to VLR-X 307. VLR-X 307

then relays the received request to USSD-H 126 via
woHeb%/1933946. USSD-H 126 further relays the recqicdassoos0022ss

request to SG 17 WD 2008/103394 PCT/ US2008/ 002258

.104, i.n accordance w._th an enbodi nent, of the_present,
104, in AceordpnGs. Wilsr &b ¢atbodimentiaf the pGRAnheRYentier Moreawerda this

embodﬁxH@ntSS@nﬁﬁﬂ Qs kéDstmels\m hlsdal gs v&iﬁi‘ ﬁié'&efai@ SRS BR%and
optional INtrigger profile to VL 7,

optionald¥pogger prpfile tb SILRAEK3 AT, wiEh@4ponds MnthdSDeﬁﬁ‘d{dtorSﬁ\ﬂ 0 f
the present invention, subscriber 112 nmay subscribe to
HPWMN 102's SI MM service even before he travels to

ARMML ed®8dingen®-of the %&é‘éﬁmve]aggn O5ubREbeRt N mdl M\Dos&ibe to

may subscribe to Sl service while he is visiting
HPMN: b STV seorica peensbeforeche fravels mFBMIﬁl 408 a(se 'from HPMN

whe criber 108
102 or g5 U IR B ks ek S TV Serblek e s yiihg PP
108 fot tHi Radndgmehk durbta &eé, vilibndedrasubscrivel SDNrelistéxs tviith FBMN1
hi m during his_previous subscription_to the Sl W

108, S§k104 sends” xremindep mgsepgedor wybsershentld 2athay indicating rthenlast set
default]c M@I@gﬁsa'l%ﬁécy 1o, h‘le%gﬂ%%egﬁﬁg gubsrcﬂ to]tﬂlg S I\/} service.

Istration w usi n torlngrmue
106 in accordance W th an errbodl ment of the present
' t| on. an enbodi nent of th resenB i.nvention
f@‘é EGPEESSPIS b plow, diagram 4% pRssuelefftRgiing outbound

romeﬂ?ﬁ‘?%gﬁﬁh{ti‘anrv@i@ﬁ H?eckpﬁhb%ﬁ&gtd?&ﬁﬂﬁl grrﬁé‘&mé 19 2inSaccordance
traffic to the XPWMN (such as FPMN1 1 I n case

with ammbodlmeng Ofrﬂmpresemt)ﬁlvemass ilv eh ynﬂtedmmns ofStHeNpresenbonyagtion

NSNERST G et T A, S
roameﬁMﬂrhfﬂéﬁo%)@fMﬁRWh]&aiPml 198PMcaE rrﬁirﬁ*tl@lr_l'fjlg%iodule 106

HLR-H 116 receives a LUP message on the | MBI
passively detecsSIMMautlenundfro@nim BAis ieigination aftempt wthfthe PMN. In

one enﬁbe%rl)xgi% o%' %ési%é{l oSOth\fﬂMNh% Vg)cm}t)etgo{ fotf%PMﬁlt 102. As

u3|ng|t3|nte csteerlng

shownrmcstb@mmmﬁnd{s 186 réddﬁeé\@liﬂ?&ﬁ@@@gd/\bﬁ hheerMSl‘-HTﬁﬁBﬂgHS{ C
to VLR-C 403, in order to reject SIMM outbound roaner

locatiop of SIMM gughougd iregme; t2nfeman VIREC @04 gsociaied whthghe VPMN.

I
There S48 A0E S04 RREASHED) 8Ol i e
LUP- A@iﬁcmhsshgﬂ: atitlorerroandedRagasi tvg VR 408 eih dwéert reject SIMM
oo SRR | Bl BLAN R bR CERROGEnt e, e
messa%e@tsﬁg{ & et hdrafhik& toSst@é'dl T9i 1R YS R IRAhiRe el A‘il%@v‘éd (RNA)

out bound roamer 112°s traffic to t he XPWN
Cancelc botatipms sinide Roaming R@Strlptedeéuf( @0 wnsupmﬂeﬂofnautrc r(&.R)) In an

emborl o BESRELIE e RS B oS L, P
steerin@inhdthiiSm to redirect SIMM outbound roamer 112°s traffic to the XPMN for a
configurable number of times (e.g., for four times). In one embodiment of the present
invention, HPMN 102 operator allows SIMM outbound roamer 112 to register with the
VPMN in case either the XPMN does not have roaming coverage for SIMM outbound

roamer 112, or SIMM outbound roamer 112 selects VPMN manually. In another
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30 VPMN in case either the XPMN does not have roam ng
coverage for SI MM outbound roaner 112, or SIMM

woPb§ sk roanmer 112 sel ects VPWN manual l'y. | rp@ngd065002258
18 WO 2008/ 103394 PCT/ US2008/ 002258 enbodi nent of the

resent .i nventian, (0] ator restr.ict
embodERicinthe PEATRSIRLaiof, Pﬂpg\é‘!\’ PG Spgrater trﬁ%nwhilwg@gund
roamerV PMNtd' Rl ste Swikh tHeh@ PR EREVEMN reSided £ th@POPIAR country. I

enbodi ment of the present invention, HPMN 102 operator
yet anotbert embodin@nivRf theupiesent dnvewana,r HPMIN 162 GRRSitorpsticts SIMM

outbouff gt AR K WRE SRt PR Pl peatempis

of outbGaMl r6RHBE 112 aSEe IOAMMRIhat F@IERS tin tRexXeMPRoukty’ SG 104 may
ttenEts until SI MM out bound roaner 112 registers

reject thegec@BRE LUK atteippts unHbSIM\putbenndroamer 1 Bhirgiiiters seccggstully

BResent i nvention, when outbound roamer 112 10
Wlththter\ﬁ%s a registration attenpt at the XPMN, VLR X 307
exchanges standard registration nessages with HLR-H
116, at ste 406 tqQ 412. In an enbodi nent of the
drednather ‘Ffﬁg@rﬁf‘?% of $he pERsARl yeRkan, Mien, pytbewrd soammery112

makes a{}%g%P T %&gemltﬁw VLR] W%Barﬁegqpﬂldgﬁ%gﬁfranon

resent enti on OUbeUﬂ roaner regi sters
messageist Wlth HEL RANN 16, st ngefsSHEDKS H.12] fin ain  embodinteantof ahe tmesent

invent B oo et U reaissn bl SBMN Seing daS N K 1505 another
embod@féht8Rhk! pkd&nt HﬁbenﬁBQtMBoﬁﬁfoﬁﬁin%Pﬁtlz% a8 Wi@SEBIXPMN

i nvention, nonitoring nodule 106 det ects a recei pt of
using M$SEN-Hobman @mhwéss@(gepffth@ preseR-ipventiont moningeg module 106

detects T RRARY oF TRl mipatrEOCReiBisn ek b o B 16 1

anotheVEhbEMnRAt o Oideippéht inkShtidnl, B@AtoRf@olelel IWDGtJB:@ects a receipt of
st andal one | SD messag_gl to VLR X 30 when out bound

cancel losatiop meysageoirom LR dy6 dolsarsel pu@onnst raapex 11@? rggistration

I i
o AR b1 SR, T REN s
IN trigddiBprofild msthe atandalone G433 medsagdei to A RLX B?I)T';Svhe‘iﬁmﬁh@iuﬂ&))amer
112 is gfrgadgboge begor HAMHEE S B hsesvicastingly. daram 6, VIRX
307 re%@nﬁWfH [hI1adk i@ %quub‘pHGnalﬁfu gs g{eg RE1180R Gll%s@ra%elaem dashed

_ MM ser vi ce. ternatively, In°case roaner
lines il ¥F2GSwhé and 48, SGgl@a‘t sandsl awlenimdehmexm t0|®tbmmdyeamer 112

via VIZYEEE! 10 Thah Sndibatee B 11 SenQeREL eSS Hbutd S dimooring

subscrigtlbﬁ‘ t&ltke SBMIMDIskOVER. Wlteﬁ{atltv@l?/ P@Eafs@ reithaindt @RSet 1 42,3080 is
16. Rest of the call flow of outbound roamer 112's

registeredgiish thet XBMINi1s Rot Yrb spsonibechtosIBMNG 1 @218 STV Isernércet then the
SubSCI‘l%ﬁBJl %rrc;gegs a&%\(a%néc{] e%ﬁf& uﬁcc%njunétlon with FIG. 3 follows prior to
performing steps 414 and 416. Rest of the call flow of outbound roamer 112’s
registration with the XPMN in such a case follows that explained above in conjunction
with FIG. 4A and 4B, |
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with FIG 4A and 4B. 30 19 WO 2008/ 103394
PCT/ US2008/ 002258 I n sone cases, HLR-H 116 nay reset

woddes/{0830any failure (or update) at HLR-H 116. Pﬁﬁrl%zoos/oozzss
results in potentially affectr ng the Sl I\/Mservr ce of

ClpeapnesCaseS, B A 116 T et PG 200 T o o6 YREALH o JURH
116. Thﬁ reMﬂsqg)pﬁteHhalﬁaﬁféélﬂgQﬁétSﬁ\dl\@ s%g-{)f Q)h'@b%uﬂd‘ %et 112 (and

nmessage Is received at 5 VLR-X 307 from
roammﬂ_RrHcdslﬁ otlitri mamersefeld LRHE 11 6anitheyXBMBY). [le ooé kmdo@fecase in

e DY) LR BN AGR L A00N RL R

VLR-RUWBIeHsmS HUREH 1 16.t SIS Gem@eL e rdaffify @r@me \JfRhdse3 eatbound
mat ch the HLR nunbeX) received in the RESET nmessa

roameSj of AP M b2 freny ¥&ReX 3072 whesa hewe agpwaskIMBIs match t e IMSI-

er e w t.h 07 (SYAY)
L (8108 Rt o O Fe b, b5 PR Rt e
numberipfeeeived i hiNRESEANmREsshde' Singy oftbbiend ®amles 0 12 ésralse durrently
fromVLR- X 307. |In another case, VLR-X 307 recei Ve%l?—lof

registereshithgY hRmb S07rfog thes SIVM R@VF’FOQ‘F&MSIFQ | PR
outbo@é%%e 3 ?nl-ﬂnge Butbbind 2 d(;afr%"r? ‘é‘gbﬁ 1698 afsB %ﬁqmd ffjo}ﬂUVLR-

has no recor roamer
X307)MBl-H So in both cases, VLR—X 307 15 restores

N i{qtpaq%b v u@gn d roa nsgg(j%Z%@ gec(e)r&lglg l%or,%ér@g{gggl?rrﬁﬁgrxgeﬂﬁgsrt | (ﬁﬂg Provide

I -
ROMM% Rest or E/W&&K% tHr?L I%H6I_4I\?/-i51H§%%ngﬂ) %b%llorﬁﬁr}géqryogﬁﬂgnﬁ o RX

307 hatene cecsrd fahautheunst roames d 12 WM Sleld s e in b@thdcarsrrﬁ, GH-S%X 307

ound roane i ubs bed to H
restor @A RUBY PR 12150105l CR0 B BB B R Lol >SS Sy 3 &
RestoréeariS(IMﬁmaWHeWHS@s@am ISD AQSMDN-H)3Q4, Isamraroknemd a
104 opti onal | y sends the rem nder nessage

Restorsl}moeﬁ wish gk R-H 126y Meniyriiag odgls. l%elqg‘zrs &ﬁ%hange of these

e FRULEL 88 TE 6 BB AT SALTLTE AT s s

servrcﬂtsﬁpsgl)maé 44 8rayé perforfidi winre SG Msdﬁdk ktandalomenISI2 message to
accordance with varjou enbodr ment s, of the present
VLR-XPdnndghen A Huptioaaily sendyheramindsimestgeiih guibguag ggmer
112 viRSAsikeLe 305 €., W thout involving SG 104); however,

even I n such cases, a routing query (like SRI and

SRI -SM on the speci al range I\/SI SDN- Fl or roam ng
2 gb e%lr :Jlgs%l&rgemsgg%%é 158 con ﬁe/'si(/%’ on the a551gned

MSISDN of SIMM subscriber 112 for better quality of service, monitoring and billing, in
accordance with various embodiments of the present invention. Although direct MT
call/SMS routing is also possible (i.e., without involving SG 104); however, even in such
cases, a routing query (like SRI and SRI-SM) on the special range MSISDN-F1, or a
roaming number request meésage (like PRN) is received at SG 104. This is because SG
104 acts as the virtual HLR for special range MSISDNs and the virtual VMSC/VLR for
existing MSISDNs of FPMNI1 108.
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104 acts as the virtual HLR for special range MSI SDNs
and the virtual VMSC/ VLR for 30 existing MSI SDNs of

woTiH03368. 20 WD 2008/ 103394 PCT/ US2008/ 00225 1/¢id20dsnf2258
remai nder of this specification, all call and SM5

fl ows consider that outbound r ro112 i Iread
dopther repdndes afiptne speo! cagpwﬁec?ﬁ' 5; ays coflsider that

outbo@?%ﬁl%{]tﬁZ a;f 41, ng's%g&ﬂ'meﬁ% ﬁ?ﬁ/ﬂ‘l}'lt@té 'SWNM s@f\}lée quG 5

bodnd Toa S special range
represetiten P&M‘dmgrhinofm dfacititatimg MT2calk op aSiMMeblytbdmtcb cdaﬂtért d2’s

a5 RSN Py e o 55521 31 Sy Bt o

registeﬁﬁr @itﬂ %f POIN, i8S AR SAR ¥ Tr&f @hBcRtnER cﬁsthé ?eséﬁ'\fhlventlon

mbodi rent  considers routing of the call from
The PFRNE hefeﬁl&fteo inteecheng¢ablyarafimed toas the WNe%@dﬁmbmlment

consicfis oFng o7, Hereol K ECNOLT TR, ©ths PEGAL KRN, fRpdn an

embod%hEIthf tRDpRBént fif i GEMYP VD 30235&\'511% apltdsahiscagd®hdDSIMM
SDN- F1" or absent from some con gur ed at SG

subscrm@ﬂ 112 ris sletestadowi besithest absprt frpmeERMINY A% @f ithe, special range

Ltorin f
s B RO SA LS B
presengGhvdlitioh] NomicRigd snoauleSI 1M detadrs Cihie bexirreént 210fc®lﬁon of SIMM

reconciliation purﬁ)@i Addi tionally, HPMN 10
subscrihser Ao rMRigp Ve SEPMM 02 pPemater Manc a¢Y bhng hr@cords of SIMM

subscr%} ?E)ll\l'fgll récg i R%lg)g%. C&(ﬁ’&xh?ﬂl}llﬁn erpaR! 12/ o stadt Iﬁ{hﬁ/ealso

pose. n an e iment o e present P
momtdrhthe cMa“I ¢dlly onghes MBISHN- 1t for degalristerceptiore and Qudbtly assnsance

t o_out beggmgf r oamsfr 1122 since HPWMN 102.ensures
purposg, i aptedbogimeedt e TGPy IyFian Hgr AN 8SSgrayRe is to ensure
caller %gﬁﬁ% 8b okioutli reEmEPMY2 dif& HPRENNED &Hﬁfeé‘%h&ﬁntee of the

subscriber 112 is registered with the PM\.
delivegOofnbalter B to 8IMMa subsctiberyl Pamihychi FPYB%le 188 dogs @at Bugrantee

cal | . Sl subscri bera 112 (hereinafter
when W@%ﬁ&%ﬂ’&éﬁﬁ?‘%%%@é‘”ﬁ@‘*}fs scriber A) on his
special range MSISDN-F1., at step 502 GMSC— Fl 132
receives a call control request such as

Pithen (B Jijp). a amlling, pars Sonease of Wilogalls) nrthléeﬁ aéiallstoeﬁlMM
subscrﬁa%?’ 11%8’6 a]‘t r g’rcﬁfr&%ﬁblsloﬂ;e?}a edntg {ssﬂ*ﬁgégbuegf@ﬁﬁ %kSSSpeCIal

as a
range MSEISSXN%FII ,aht §t6p$l §o2 \RVISDAFF132 QedﬁG'e]; Q¥i¢alb conteol Sé?qﬂe@ti} sueh as

1SDN e Baref SR FAM &, AMEISRNGH] Tram g e 3BRE, 2riaiRRg (GMSC-F!
132 se%nff% 2 é&%%é%@@%sg%?g@w shPiths 2 3BYd Rgﬁlﬁné The&aMibn (89 query on

an route S|gna I g nessages
the spéaalgrang SRISISBN-FEND 4G d 0¥, since RE e isi the \nszgeHLR for SIMM

subscr%selr ?E)Jl\l-slzs%)ect:lal rangéL %SISDN F1. Since SG 104 is present in HPMN 102 (or
the MVNO of HPMN 102), any node in FPMN1.108 (like GMSC-F1 132) can route
signaling messages (e.g., SRI, SRI-SM, etc.) on the speéial range MSISDN-F1 to SG 104
either via a leased line connection (i.e., SCCP link) between FPMN1 108 and HPMN 102
for the Signal Connection Control part (SCCP) signaling on MSISDN-F1, or using a
standard Global Title (GT) based routing. In case of GT based routing, STP-F1 128 maps

21



10

15

20

25

30

either via a | eased |ine connection (i.e., SCCP |ink)
bet ween FPWN1 108 and HPMN 102 30 for the Signal

woRgensson Control part (SCCP) signaling on NgyaiRMssloo22ss
or using a standard dobal Title (GI) based routing.

f b d STP-F 1 128 21 WO
the SCEOBATGEEE ACTeSRIGUOAbYEISEN Fido SEcRAarToin ekt o route

mgnah‘ﬁ‘g Sr{e%a%eg G IR{@ISW FMoRE t® ﬁ%&%ﬁdﬁ%ﬁlﬂh%ﬁ%ﬂﬁflﬁ]?ﬁ of the

si gnal i ng nessages on
presenBiveititan S& 194 thearae rdvodembaMIISDNE] frume d@MAP parameter of

ention 0 en_canh recov DN-Flfrom
SRVS#ﬂ S%&Fsan%é’;(léﬁ“ dPen faeflyiaes ﬁﬁﬁ%&%ﬁgww aging gReqiglgange
MSISI_f)IQCP"II Mtﬁtl\ﬁ§I§Iﬁ¢ Mangatuen g’éhd'ix‘%#vﬁqs}jgl -HR6 ‘H@ H 51“?9 eSo'sat step

H, and then sendi ng
506, SBLFM—BehdS IheS‘ERhmesaagp (or5PBry)S@ the MSIShnN- H tueHBRl—H 116 And

o sep 00 PR £6.416'5d0 PRevOE DS ol A e ST I sy PRN

(IMSI-‘I‘R rﬁ&@aée’%'\fﬁ{ 3900 (88, SuBbtritet VB s IdirrBRIS&ARNY Qss¥biRed with

subscri ber 112's current | ocation)

the XEAGBIo 16pe5 1 VA.R-Xn20 Txretmns Atro@n@g rmher,\AuRh Xs Mcrblle Station

Roarmpgt é ﬁlg\rlflrg %}sﬁ%“ ?ZNuxﬁglalm?P@ﬁltA rmessage to

HLR-H RRS) - AG¥n,n 5540812, 8G HDR—chh 13&1V€TMS|R.N &l af I9R1-ACK, m&fsage
104 can receive MSRN in an SRl -ACK nessage from HLR-H

from HRSH Hfrt her at step 514, SG 104 nodifies the MSRN to
a new roam ng nunber, such 15 as an MSRN , and issues
SRI - ACK nessage.with the. MSRN to GWSC-F1 132. In an
dfdrtdt aestep 614,t31@ 104 esadifies the MSRNp aS{ewl Eshnsihg hembar, such

a5 an JRBRL A sl DRFAGH nepeint s it MSRRCr GRMSGE] 2. In an

embodiA&H tﬁé‘pre?é?ﬁ?'iﬁ\%htl&m h 0B Sbre’fa thilpidy ESHIRRN and MSRN’. In
i nvention, the is a special prefixed nunber.

one enthatimeB®Ilihd mwntamvlentecm el MSRINY’ iBRNumbenvBRpecial iange. In

ot 3501 B 51 ST YRR, S VA B b

Since sc M4l Has Rerlied PRAT £&d MR t SISTON’; hd l:zllﬁé’oritfbltsfg%aﬁﬁé such as
hat various signaling options such as, but not

ISUP ﬂAth(BeMStl%N )dnrecgupd pbSE 194 dtora RMSG-HIN 335 et Bew b 16 drwill be
apparegf gyéj%ﬁ;on @6591 'tZHE %@%h;t ﬂ?%'us ]s%lahr-é—g %?)801?4 91510% @;%Ni not

Anged over 4 feased rom
limitedLd3ar szUHIRM)sl BaeR and IandNQﬁbtﬂ)aﬁlC@nVUetdse@froﬁﬂﬁmmtlmfto SG
he present invention. Finally, at step.25 518, SG 104
104. T, i%lgtyilnmexmged 8VHERIgasehling pemertien, Somy FRMNT 108 to
I [
HPAE 0 8l SRS 0 o B4y Lk e BT RS, s
518, S@ntﬁ‘hmodé’rdsd‘dSRbhtbaolﬁ te MSRINeaehthen rissang aa:all dohgoMignaling,

such asC ﬁilb[ (%r,] l\iﬁa\l) to a VMSC-X 303 associated with the XPMN.

Alternatively, in another embodiment of the presenf invention, the MT call on the
special range MSISDN-F1 is optimally routed from FPMN1 108 to subscriber 112’s
currently registered PMN without relaying the MT call through SG 104 in HPMN 102.
Steps 502 to 512 are applicable even in this embodiment, where SG 104 modifies SRI
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special range MSISDN-F 1 is optimally routed from FPWMN
1 108 to subscriber 112's 30 currently registered PWN

woMobg)fudkogr €1 ayi ng the MI call through SG 104 ipgeriiR¥obs/002258
102 Steps 502 to 512 are applicable even in this

t . wh 4_modifjes SR 2
messa, 00 1 SRS P ABUSBRD B 5.5 KIBesage of ihe MSISPRH, pefore
sendmgam& SRYBh&N Mol HLR-BH 1618AS A4S RfkertinfecbBESMERNDATRE §RI-
Sendin R nessage fo HLR-H 116, and then |ater

ACK ingsspge %pveHLBSHN li6n Hdveevgsalupomacemes @ge SR & Kirmessage, SG

116. r IS SR nMess
104 sy ngb MRS MEIRT" RN o kee RIayS, e ERBRRE, Ak
(MSRNhheseage ity SMSIRF1AGS. Birfa F(I}Msmss a9 eétabliEaMeEa £dll 1912P 1AM
Finally, GVWSC Fl 132 esta 1ishes a call |SUP | AM (B,

(B, MRBRN)ditscHscvill Bk XNES- ¥ Fucem bogienicbden pessentghvention,
e B2PGRIEHE SbDIENHEORase UT A0RIREY BloA2PRY | Rck M

subscribieb 442 ith&e pidsent éltl’@e ipFeML 168 bhat sime bAMNPMNGonfigirtd at
sone other PMN configured at SG 104. 10 In yet

»SG 10410t her enbodi ment of the present invention, Sl MV

subscriber 112 while roamng in the PMN uses
M5l SDN- F1', and the MI call on subscriber 112's
Mgl ysDinother embodioehedf fhe gmeseRMiLeritim, SEBMMilssloscribar 112 while

112 |y, Legistered, P SG 1
o b FGHTBUPACEE B T A A 9 son
s Rﬁﬁ&ﬁﬂ@ﬁx FIVRN 1%)8 t&RlbskRibeMAISPMehtly rkgistdkdd PNINLAA SG 104

., instead of SG 104) that has profile information
in HPMN klé)2 US| thiBN-a8¢, y}MSSCSilMVB% \somdsr s@eallr@imessaues,e@kh@s SRI

(MSIS?&L)—%? @éf’ ?—@-\ﬁ Sl&@ﬁ{ gg{n %%fi (okI %efqgi rtl}eaq :f?gi profile gréna%on (like

MSISDNst lendf SIMBREubsciBdrINY: Fherkafids SGIRM feteivedh R)&Eﬂ-mé%ﬂmber
SG . 104 then nodifies the IMSI-F1' to MSISDN-H by

requestgeasage Rnribe BYSEEil atsuelh 25 PRNEMUFIDNESsage (. - imptead of SRI

t\h h b s
R
MSISDNef ebft detersinaps &8&istion5lo? diee MPIBDNH’ AMSIEN i with the
MSISR 5B heroulsr rien Liightea, RIS peds MSASABY Brin the NE] mearoee to
HLR-HfII%efIﬂbfégftéﬂ Qf@k'm trge§p2ag1% ap}yll’iesblé‘%véﬁlm %&@Weilstmg

fromsS ., at step 514
MSISDR4 e m\dsrePFkN- N@RM N/SRbce)vewlests S@el @4 fidbRHER-2b 11@0However

1nsteaq 8?r gaht grls ﬁé%gs]éggeess(ucgfastsﬁl égfﬁ QWW@S%E‘IM to
GMSCL04 1926 d | #SteblB 45,83 1 94 SendAPRNBA CYSRIS RN Pmb&iké B HLR-F1
130. Thereafter, HLR-F1 130 sends SRI-ACK (MSRN’) message to GMSC-F1 132. The
rest of the call flow where SG 104 modifies the received IAM (B, MSRN’) to IAM (B,
MSRN), and sends the modified IAM (B, MSRN) to VMSC-X 303 can be similar to that
explained earlier at steps 516 and 518. In an embodiment of the present invention, HPMN
102 operator applies this case when monitoring module 106 detects SIMM subscriber 112
to be either absent from FPMN1 108 of the MSISDN-F1’ or absent from some PMN
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MSRN), and sends the nodified | AM (B, MSRN) to VMSC X
303 can be simlar to that explained earlier at steps

wPhhs/ago18. In an ermbodi ment of the present pcr/us2008/002258
i nvention, HPVWN 102 operator applies this case when

moni toring nmodule 1 etects SI MM subscrjber 112 3
configuigaist §GF § Wbr MAERSNF %PI@N Hi\mperatomca 2qtrRilling P SIMM

dnellagi8 23 WD 2008/ 103394
Subscrg&?%%tor /002258% nfigured at SG 104. Moreover,

HPMN 102 operator'can get billing records of SI W

scrlb 112 ncili t|on ose,.
ARG ALYy ol STBOREIoTE 4D U HEM GTvepfienSIM0Y fubscriber
112 us'e§‘K/fS'ISDW1F1 ’SlaW}ﬁiMNClroz%@raté rods RS TVRIIIANKE MSISBINLF 1
IMN 102 operator routes the MI call on the NMSI SDN-F1'

dlrectlxd |fmm: GIMSEHdm 3B M§C1§;806 ovithoBOnXoBOE: St Wéuin this case, SG

I NVO : 0,
104 dagh 34 ORI SRl F3Fsiat SRl KeR sl L
116. Thr &nemidddiment 16f tHen peReninentie tHPMIN ho2psgaaot applies this
i nvention, HPMN 102 operator applies this alternate

alternage gase\iegn WORIteTRE M9dHisalHoedetasts SBYIME subseriay 112 to be present
er in FPMN1 108
either &?ﬁgﬁ\js}gﬁrrj@ ‘%ﬁ?ﬁfé‘gﬁ Rﬂﬁr e‘gﬁéﬁrec&é %beThose previ ous

enbodi nent s con3|dered the scenario in which
subscri ber 112's, Ml call on the assi.gned

S
f Heqseinrayigws arBAdisppicrqnsidered the jseenagg G5 uieh b[\)k[\I%CH%melz s
MT call thg%lgs@ﬂédg@gfm 1S PRAALEE Vhef? Euﬂsbﬁ%é}irlflzqg }'emtered with the

I nventi on 102 operator serves
PMN. oBtitbmuarbthep @mdrodirmiént arfltye presde®lidNEntion, HAMD 02 lopetator serves

DN- F1 P, taq .receiyve. call
its SINEA ftnBieCropimer 4 75 qnbiat R 8 heRSOie i ing Mst8PhF1 of
FPMNIUMB)%%&Q@JTQSIISJ-]&%& Rriin8&s Halls dnt e &MYned rMSISm‘arln case
108. This hel ps HPMN 102 operator to avoid

SIMMy @ammgi rroemutlé2 d$ aregentfinrthe BN mglemmauaFPMhbh 19 elhis helps

HPMI\?SIE)? eg%%%tgr fefvg\}\?[ g_fr)naég*l?%{::l{le{ 1uQe tctéls.rrﬁte s rout1 OM%J ?élls on the

assign& MBISDNoRuRAEPNING M8 tailﬂ:ls\/lspem al range I\/BI SDN Fl,
when SI MM out bound roaner 112 is passively detected
to be registered with the PW other than FPMN1 108, in

& r o

SRR By G ETRGHIITEL O 0PSSO s
roames UbE's spéndal radge MISISDAI- Eneuzheal SII\/ﬁ‘VIgmttMﬁInBDbhrEém 1 QVS@aksively

132 recei,ves | SUP | Al S
detectégh E%\fr@%ﬁtere&t Wy éfa M mD%Eg/Q"Léﬁgqsnswcoa%?@F@ with a
secon@&nB&ﬁmeﬁpgﬂh@ grés@%‘ﬁvmoﬁ% Eitp 602 S&ﬁlélrpé méNes3Ll@R to SIMM

6, SG 104 responds to the received

subscrlber 112 on his spemal range MSISDN-F1, GMSC-F1 132 receives ISUP IAM (B,
MSISDN-F) from B. Thereafter, at step 604, GMSC-F1 132 sends SRI query on the
special range MSISDN-F1 to SG 104. At step 606, SG 104 responds to the received SRI
query with an absent subscriber in an SRI-ACK message, since SIMM subscriber 112 is
not registered with FPMN1 108. Additionally, SG 104 can initiate a missed call alert
procedure when the received SRI (MSISDN-F1) message contains B’s number. In an

embodiment of the present invention, SG 104 sends a missed call alert message as an

24



10

15

20

25

30

query with an absent subscriber in an SRl - ACK nessage,
since SI MM subscriber 112 is not registered with
wdTbHo3348. Additional ly, SG 104 can initiate m1ii$eai22ss
call alert 30 procedure when the recei ved SRI
SDN\- F e. Co ta| ns s nunber, In _an
SMS é’n%’!?é‘?r}P@ﬁt"z shapgiet pNeQEF 19 e thsnmissed ¢af feogm & Iy another
bodfngHe nf ihveTRSRAHECARE B8 h Og&%
embodBng et 88 rsaS ity MESA ACcAS P8 hafdeel) ZHLAD oty SG 104
sends thedwissedocal ndlert méskagentos’’s dhapdset, ifi ooder Bo inforraning fréssed call to
nb ment of, the present i,hvention, in case B's
subscriBEp Ao o YPcang e BimbBA RN of Her st Mgty Shol G4 Sadan SMS
contan@iﬁk' subkEiter "RSS MﬁIS’DNEi SohBndsidsel. "TIE dRdlpd 93 18f @f1Mback
m ssed call to subscriber A In yet anot er

subscrdméonnﬂeﬁMﬁanrél present invention, SG 104 sends an
SMS 5 contai ni ng subscriber A's MSISDN-H to B's
handset. This helps B to call back subscriber A on

hins y¥B| splottrek]. alterna€ive,araiboeiment| b€ th@t préSent EFeAlidHE NSIMM
of the present invention, SIMM subscriber 112 is not

subscribegil §2 & bef raglsm#\&t HRMIN 1o HeB, Bnd Biimigeber 15 nastknepavirom the
recelvéc{ gﬂ] t(lglglﬁ_% ﬁhé’s‘ig%gg' th‘sl\/&'scsgt Fib) aﬂgﬁ:?)a&ﬁi resﬁo@%tg the

respon tot ecel ve
recelvéd\ﬂ{BDNSFﬂDNFE]SSﬁwagd (ie., stept Gim) Gdth) a wpelchul & o&pﬁdl-’ﬁi Number
i nstead of step

F d Nummb F ,
Tl Iy b i S m SR SN 102
operat&p%rﬁfg%fesomfl'ogutf)%%t §fé %Qélat PTNeﬁ & ?nﬁ ﬁ’@ﬁe‘e Sorgég P' zf§§oc1ated

I's temporari | Ssoci at ed
with tharsg@nall\/ﬁhgiiil\ﬁief’ IIVBhGSEMISPSIDNfF ISbf\/SIIMM)ssubsdnéer 112. S6Gl104

selects ) GEPHETROb T SPREI oLt PhoBREREIH OF{HE Prsst ingpriion.this

pool o aﬁ@iaaFTﬁII}&stbﬁzdsh Aeehbbetigtida cﬁtabaﬁgér GMS@JFldl@tﬁtHéﬁﬁyutes the
132 then routes the gm Ml call via | SUP

ongoing ME,F Calle\ilii BEYP di-¢-eeithey disectly er Yia @¢49) te G4 Bence at step

o0, GESERF L3735 800 ORI IOHREE] SB AN, e

OCN iadicates Drigindlyl Calted\NuBEr (CXNY). SGR4 ntrbienses eheas@ing MT
t he ongoing MI 20 call with either a speci al

call wigh gighes dsnesie! Wm@ueﬁmher sughy a(sAmM)(Ane#) ar # &¢leags cause,

e ) e Stp a1
such o RIS RSP Tl O REP T ERECAM, G A Rp R
cause) 18 GMBR-bBh é3kxhnqnieac>§enqﬂa§ caﬁ{;“ S(®404Iptays aamannouncement “The
announcenent are tr j ng

cal] ed yo
called RRY VOICATR Jtying 16 rehhels 1ot s anihe moment o Bndp (apther

exemp@af?réaéearse 993 eplaﬁ%%ﬁneyﬁexﬁn‘waawnﬁm% reééﬁ FOR called
unabl e to reach _your cal led 25 party, please cal

party, alsasncdlhagain laterf’. dn aermmlmdmnmt aff the ipequnema'nntlon HPMN 102
opra KGR ST MM 7 e RRSATROR! LOHER IS i,

answering”, etc. as the release cause message to GMSC-F1 132. In another embodiment
of the present invention, SG 104 disassociates S# from SIMM subscriber 112’s special
range MSISDN-F1 and IMSI-F1, and then sends back S# to the pool of special FTNs
maintained at SG 104. SG 104 can then iniAtiatel the missed call alert procedure as

explained above in the context of the present invention. -
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answering", etc. as the rel ease cause nessage to
GWSC-F1 132. In anot her enbodi nent of the present

wo weTissan, SG 104 di sassoci ates S# from S| MMpcT/uS2008/002258
subscri ber 112's special range MSI SDN-F1 and | MSI - F1,
and 't hen sends back S# to the pool of special FTNs 30
mai nt ai ned at SG 104. SG 104 can then initiate the

MinS5@ Gin6thet eMbBATmeRE OF BPR st in®hBbal SAINEADLE bR 11D Cuses
context of the present invention. 25 WO 2008/ 103394

MSISIpY IUSWDE/PMHZI@Q operatgreterminatel MT eallo di e MSYISDNAEL” when

PRSI AL R MR IR A4 o 12

sends ﬁ@ndli”m@ skl fuch a¥BRI (MSISONLF PEfo BLR-FS130 €3¢ nﬂistéaﬂ of SG
MN ot her than FPWNL 108. In this case,

CF
104). 51@2104 ghepeiegeives BRY| (IMS 14d smessage HomnHER-I5RI 30. Thereafter SG
08 PSR Hba PR PAodAR e 3168 03 s o

GMSC-ER1B2). HH(R- F[hEitOetihélh e¢laysibsedtGstibseibds imRESRI-ACK I_nessage to

HLR- F1 130 )
aMSERDT 85 e o e@%ﬁ%ﬁ&?&?@% el ¢a8 algi procedre is
same @ﬁﬁmexéféﬁl%gré l%r &pﬁncﬁgh &% %?m’v@ver QYBiiE Lase of

) t of t ca wvvhere nitiates

MSIShiNdsléd Séhlll04adi@cmmpcmﬂésiu1mhes ﬂ@nsﬁ)ﬂePRN (IMSI-F1°) message

(1nstea ﬁ?#%l Zﬁ@g@f‘]}off' F)r I n Tscrtelg%Q g“ﬂétl é? ﬁgo%gtg\l\glv %0

nunmber fromthe PRN (I MSI-F1') nessage (instead of
SRI (MSI SDN-F1) nmessage) that is received at SG 104
fAlematively; in paothepembpdianany ef {he prescah otvieatiors rAINIV sehscriber

12, g YEVRISRRPES SR o T M RS 18T Aot v e

PMN (mhelethanrlelgwmet(m whd B’ IﬁambEWN adthiedovirh Bon BYNEcdiO&) PRN

s nupnber is not known fromthe recei ved PRN

(IMSI{F|l h)sneqsng Invthis ease. S¢  0f mespondsste, HISS FloLB Orwigh S LRF 1 130

N T

ongoingeVidasillnan tHedvISIBIQNi-Fig idBarnahs than explainkbleilisr Eflj.step§610 and
sane,as that [ ear I|er teps 610 and 20
612, except thé%éﬁ?ﬂ’stéﬁé ‘ié bt ing Migali pa f,8P<si sneg MAISDN-

F1 is réRhdedOPutitemORE Gh@kall ﬁB@efome%n{: M"Iscaﬁle!nf/%%elqﬁ SDN-F 1,

Furthernore, the call flow for e -ongol ng
where Sk 1 s iates missedviallr derS@ra@duternis tshae &5 thasegdained Iearher in

ert dure is same as that explained earlier in
Conjunaté ﬁé?ﬁ@ngwth FIG 6. 25 SI MM subscriber 112 can

also receive calls on his MSISDN-H whil-e he is
roam ng in _FPVWNL 108 or any other visited network.

MM cabscrifsssl Ifocan atfgi reseise caila on bish MSISHN-Hesvhilorhe is
romin%ﬁﬂ?lﬁé\mﬁl Yos %?lah§ otHér R/ﬁﬁeﬁ/ﬁl&%.%mmgs%edc}eg fo reqﬁlarel: gG 104

to be involved for handling MT calls on the MSISDN-H. Hence the MT call on the
MSISDN-H follows the standard MT call flow where the MT call on MSISDN-H is
reéeiyed at GMSC-H 118, which routes the call to either VMSC-F1 138 (i.e., in case
subscriber 112 is in FPMN1 108) or VMSC-X 303 (i.e., in case subscriber 112 is in the

XPMN) after retrieving MSRN corresponding to MSISDN-H from VLR-F1 136 or VLR-
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MSI SDN-H foll ows the standard MI call flow where the
MI call on MSISDN-H is received at Gl\/ISCH118 whi ch

wo Rbd/as3dshe call to either VMSC-F1 138 (i. Pcr'r/@s’éﬁt%/oozzss
30 subscriber 112 is in FPMN1L 108) or VI\/BC X 30

b b i.h th
X 307 i YLk, bR APRRRAL dr% SERORCAKIES 31 1R SNETRR FRORSLtRE PRMN
corres%&@s% MhiN IZQOW)aﬂ ORGd A3 3ftheRESTNUERO @@/I\quzgéfgretp?ﬁced with

't will be apparent to a person skilled in
correspandingaetwork elements fie FRPUN l%(@@s}édeX 303 isripLed O8th VLR-

P11 B R TR e e ORI E MR 465 5pn Ny Msiso

H in tl\é—ﬁRN GVBIiY) iefHage &l VMR-K 307ARin kecbrdaies -withar Qhﬁo&lﬂﬁﬁt of
of MI call on the. MSI SDNH, HLR-H 116 does not send

the pregentSinestion. jIn qape tIM?NPMWSIOWPW§§@d:é’MU 108, ¥IRK 307 is

rep laCéJ]anﬁtG\?%% Eﬂlc ir:?éé\gt B Sg%c\)(ﬁf corr es p o n dzs’&%(rﬁr 'E%%EI&‘STOZ’E? signed

MSISDNR{ot spedial bllllﬁ@bhafseSIMM dutdtirdhbarhds. frdi SPMN 102. In case
requi red for HPMN 102 operator_ that uses assigned

the PROEmsssge figm Sh&cHal 1otol YERG loh3q ¢antaipaihe SEIMN T, it changes

te MYSRIPERILATAR PRMACE 10t 3 TR eI eI ERRARIE, BhBFPN

108 opﬂlang;ésredlﬂrdrﬂimlt VBINEM\ salssctibel pHY By FAMNFPNRR 8oy GlakRe his

T d 02 .and FPVNL 8 tars' :
asmgn?@&fﬁlgﬁﬁﬁm BRI 08 506 Topelranga o slfer ABRRGT MBI ehanes) is
allowe@ ninYacB&YlﬁnJ@ \§1th an §fn98§i%e|}{§b§@5|p?éselﬁpmm%98 and no

hange of caller I'D (or MSISDN change) is allowed, in
accordance vvlth an enbodi nent of the present

vention. rt r cal.l
CENER B o SO RS B bsie®} 17 i rech s o
data (fdPoit@icaR) CatmurEEHicHS iohahis Odpecial ratige MBESDNL-FI 3R he is
M| SDNFF 1 while he is roamng in the XPMN. FIG 7

roamingeiiy biseRPMN; FiGw mpsesenin & Bpwf diagram forj fagilifatingNdToBMS on
SIMM %Qéugﬁitsrg &dl 1r20§‘{[}:e&a|’(/ﬂa%§§/¥§i§ﬂ1\gﬁl ;@{?&%H%ﬂz?%}'z{ﬁ& MT SMS

belongaac GHRMINC EOZNIlh faceorancetwieivh G'dstl’mﬁitodﬁxheﬁthﬁ' the @s&pit invention.
20 Thi s enbodi pent,_consi der

t I
This cppbogNes 1 Sonsderorslaihs 416 Mok (SBY o d0d 385 TP Rireghuting
allowsllqﬂ2 ?O?B%ra{o? t& e%tgﬁlleéﬂ? gﬁlerg%@ﬁ(ﬁ{, gﬁégﬁ férm P&hte t control,

tering, content contr T ovi
etc., angbals@ proyidel better gsality asmeance (gg., bbtdrtSvIS %vd’glto Ve XPMN of

t he XPWN SI i 112, despit FPIVN
SIMM, SPGB A 02-e5pH e EPMIS d DRG0 Beviis & BRIt oufaihrelqtipship with
the xmwopfsﬁmlﬁﬂml hel) Sikee tth'sBﬁ&rtmor%n@eHPWOfms the
to HPMN 102, the 25 sender's FWISMS) i s

senderfseMS Ve MO-SVBRISMB 1 izgeceiradait $MSEH 120.|Havrinafie, a MWSMS
flow cg‘ggr?%éfqg&(tby génc{ep of ?henglefs gfs 5 Qeas %z'\iﬁnlg a?tia/r@ (ifaes., f%laclalsé gEMmT

case of
calls), and hence the sender is interchangeably referred to as sender B.

When SMSC-H 120 receives an SMS from the sender B, destined for SIMM
subscriber 112’s special range MSISDN-F1, SMSC-H 120 sends a routing request
message for SMS on the spécial range MSISDN-F1, such as SRI-SM (MSISDN-F1) to
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calls), and hence the sender is interchangeably
referred to as sender B. When SMSC-H 120 receives an
woI¥bs/i03gym t he sender B, destined for SIMM 30 pcT/us2008/002258
subscriber 112's special range Ms|I SDN- Fl, SI\/BC—H 120
ends a ro%l ng.request_ nessage for SI\/S

SG loipaéér%m 792a A gerepftgratitep) 704s aehl (geigmps. témstlsmeFWSIrEI in
an sﬂ%M@c?@%/sgagg%%M%/ﬂﬁggn hg@%ﬁ%ﬁ, a§§ieg>ns fgh $6£ Bnitates

2. Therea r at step retu
SMSCslgdeD adithr asppeial B 104Es iGT asarub&RibeSM REN MBEs@deess by sending

vis sl 68 50 AR A R SIS S
SMsc1ﬂ212$) tW&Qeqqutmésm (ﬁEel’IMswn)ttQ's%} ﬁﬁﬁ%taaitep%é%m 102
in the SRI-SM ACK message to SMS 120. This

operat@angnefsglseSmc19|41tz»oqu1ﬁyssxbscmlfer Fl/\ldswsm@al relvige - MS)ISl't)N -F1

reseivad B YR 08, 8% R erdRus 95 4, 30l 48 RER s o
VMSCLX BExeiiaRe dtnstdpr@0SR64( & hp}ﬂles Phis Ibge ahld2thut Qends SRI-SM
MSI SDN-H so as to route the MI SVMS to VNBC- X 303.

(MSISONTER ragssageety HIOR;H 3461 Bheregfjsri @tstaphi ), IR H hkairaterms SRI-

.SM Aéﬁr@ S?;%,r\%MSd-ﬁln? %toﬁ%ﬁ? ié{saeé%l??;%éé§4 rﬂ}tes the MT

SMS &MIMM HIMBNMSCW&D%)FMS&@@@@ 7$@ MMSCA( :m3e@eturns an
é SG 104 routes the M SM5 on IMSI-H to
acknowlgdperent FhSFAER: Sushels VAL WS- ACKU9 3G O Eimaly, at step 716,

Q@%ﬂf} CK to SG

SGIO?%%&%%%Q%H%%@?ép ewﬁ%a%%%ne ays the regel ved
acknow edgenent rressage to SMSC-H 120. 15 In case Sl W
Gl 5 o g S e s W

SMS b‘élb%@ fd Previt 192 swhv SIENSHAS od SIMR@&ﬁiséfﬁ&rqtn%N@@ISle Fl is

120, it sends SRI-SM query on the existing
recelquoat&MSCFH 1280it (sends. SRI-Hikt quedy of tIBGXi6ting MSISENI—ER thLR-

h VB, S
F1 13 Bt S At SO HIR-B) 130 dPbE Uodaing oxeprgisp
F1’. Théfhftdr] HIFRCFSMIO0- Htils 5p&bial GGodr 183G memsmsw SMSC-H
I MBI -F1') nessage to SG 104 fo

120. S&é$¢dér1;200¥(lxeﬂrf@ndﬁrl\é WASMY B IMSErF14) gn%ams@t SGr44¢ for
f
detvef ot REMT SR 0y S M D365 35 M S W00k S

subscriban ik s MSISDNSE] 1 0dietesths MIE SMS ishieliversd tabutsoribdry/e handset
. conj.unction with Fl 7. 25 Alternatiyvel S
via SG {5 S#meian kel ?’@Jam%xmvmcw@%oarwlbﬁfc‘ég the MI SVS
subscri ber 112's special range MsI SDN w t hout

involving SG 104. FIG 8 represents a flow diagram
f Alterhatevely, taatrergionfd ShtbiegrHBVMNVI QL bparatod rowtesrdre MI2SNIS on

subscriber Hfls s{)eacqglerange MSISDN without involving SG 104. FIG. 8 represents a
flow diagram for facilitating MT SMS on SIMM outbound roamer 112’s special range
MSISDN-F1 without routing the MT SMS via SG 104, in accordance with a second
embodiment of the present invention. In an embodiment of the present invention, HPMN
102 operator configures SG 104 to allow such situation when the SIMM subscribers are

at the XPMN. Since the sender B in this second embodiment may or may not be from
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| 102,
embodimertyHYMIN d 03 operatasmsesoan Wit

MBI SDN-F 1 wi thout routing the MI SMS via SG 104, in
accordance with a second enbodi nent of the present
wo eniseen. I n an enbodi nent of the present i nantd2068/0022s8
HPWVN 30 102 operator configures SG 104 to all ow such
situation when the SlI subscri bers are at the XPMN.
HPMN;j1H2SMIRE scading: the $§\43t 1y seRics R isepRisifierashto bgagn gFiginating
TR DifieP Sefefrio 28 SMRER9 %10 8t 8
SMS I’—IPI\/f\I 1 28, e‘;Sffl‘\elfsc s%ndi ng the g e\:}%%glm se%@?&g {eggggégn SMS
from thenendar B destined fon SIMM maiscrilger BN spéxdalerangé tMBISDN-F1,

sMSCeUT et SO NS SN L9 BT ot Siomning, Hdererfes & step
804, sglRl?q:%?wp%gl%@S :1 ic f@?ﬁﬁi lrhhge MSMISNG BRIMSPSIOIR-H, and then

. _ F1) to SG 104, at step 802. Thereafter
sends the modified SBIAM SEISISHPNap Imessage dgiHLR-¢1 bl Atystep8e6,HLR-H

16 e BRPTMTERR SMSCRXaiT Mo P R R PSRy SM-ACK
messagd @PS80f04. HitRrddfted, kb stept 8080SA Ml rdthyandle YMRGved SRESM-ACK

address of subscriber 112 in an SRl -SM ACK nessage to
messagg301 Y SCTQ 80 a$MSC-OA01 dherpdiswdy rages (4., vethops ralaang via SG
' t - 1. -
104 hERE SFAS, b, oA MT-IREIAE BUShR sty VPl =
step 81@Bindlhe ab/BtepNE2, SME/C S 308 rdlirTsVASIME -EBISMESACH) message to
ssage to VMSC- X 303, at step 810. Finally, at step
SMSCS%ZS,OIVI\/BC-X 303 returns an MI- FwdSMs- ACK nessage to
SMSC- O 801. Alternatively, the HPMN 102 operator can
control MI SM5 on its outbound 15 roaner 112's
spbeinativalgnte NBMBDN.O2Fb8ratr camp kestesit MTa SM$®wnditaguntbound

f Jacil.itatin SI MM out bound.. r oane 12'.s .
roamet, $ 125 Fpecial B USRI R PPEtS arifey Cigsges inpiaciiating
MT SI8! NSIMIOL SitNinOrdardeP 1 82 Qp&tad G8n gl MSISDNLE T, dvhen the sender

embodi ment _of the present 1nvention. This is useful
does npop belopgdo HERMNo pe2,ainoacsordanes. witlth thardMrhbédimenthaf theepresent

. { ve coptrol on aud, SMp spam fi £, r

e, TRREESR B, o5 TN B Bf R MofiieR sl vant 0

have cgitfokt@ SMES fratd, SKM Y ajpamaYilt®fdg ass ofhent SIASWcbitemPMY  this
her ei nafter interchangeabl y referred to as SM5

St wa F00 @ssosirsed with HHHR 102,

. Do
hereingfir SgbrcnpecabRRRIaHH b 35 S BAEALIF AL 9 GndbT S8 on the
special fdbige MSISDNFe. Steips SPR ACK06@ss sigtlat 0o SWpEC76D td 206,uphdte SG
. receivi SRl .query from SMGC-H 120, and, then SV5C H

104 schGo et S5 S el BRLF Y e $ERSVEAGE WsasaepansMsC-H

i hiSi copt SMSdHL i }
120 u;?(glpllteg%lzhn%s‘fglh ﬂfée Cl\f?oolgg%lﬁl .Q‘@H 120! b then 280 Séhds MT
FwdSMS (B, IMSI-F1) to SG 104. However in this case of SMS gateway control,

SMSC-H 120 is replaced with SMSC-O 801.

SG 104 then applies logic to route the MT SMS to SMS gateway-H 901. Thus,
when SG 104 receives the MT SMS, it determines MSISDN-H corrésponding to special

.range IMSI-F1 using the association of IMSIs and MSISDNs stored in the subscription

database. Thereafter, at step 908, SG 104 submits the MT SMS on the MSISDN-H to
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SG 104 then applies logic to route the MI SM5 to SMS
gateway-H 901. Thus, when SG 104 receives the MI SMs,

wo Jooglaisyym nes NMSI SDN-H correspondi ng to specipar/us3fos/002258
range | MSl-F1 using the association of IMSls and

SMS 3”5552'& éb? & s 108 MSeniebiy-2L b Eeriaes My ewopam

/
R e e

gatewgeHf Hnsendd/B SubautSMSahCKfmbstsege tgSGaltd. Firtatly-atctdpl Yigt, SG

104 cq é&%&?ﬁ 156 “@@%&ggg\éﬁbﬁﬁ fplé%ﬁﬁfé §a9§8§¥18%\éé1:1"6£§\45'

ACK 1hédR éﬁbmsgt@;gogm, SG 104 confirms delivery of M
SM5 To subscriber A s handset by sendi ng MI- FwdSMS- 5

ACK nmessage to SMSG-O 801. In case SI MM subscri ber 112

nd e se 0
e Cask iSO el 103 SR SIS BRE B ammdbbeLpr s T
SMS ade% fiot BELSPNo FIPMIS 102geihedd ML SIHBCorO MM §ulbs&r@titdlS112°s
SRI - SM query on MSISDN-F1' to 10 HLR-F1 130 (i.e.

MSISPNdileds f@ffel‘$@| at GYISE-QckO Iitreendsy SRIFSM qyeryyon MSISDN-RI to
1S

A0 Bl oSBT gh R REk S &80 I orasggon

FI. T&f‘rehfnﬁsgm@m ral?gvrﬁt?gs tStﬁ&éMISSKgSIMi’dgGFF amzntagmugn SENgSMSC -0

801. REQ i VAL S TIoBpn STMOG SUts608er 12 SIS SHRC Lrivbire G 104

submlf: | e BT %%/ISSItWﬁI'Sb%%{VQ§ 1 587 530%nR ég'v{n\ﬁc%geﬁnéiv@beﬂe in

hi s M5l SDN- H whi | els roamngln or any
conjungtibe WitkPNN. 9Thi s case does not require SG 104 to be

i nvol ved. Hence the MI' SM5 on the MsI SDN-H fol |l ows the

standard Mr call flow where the MI SM5 on MSI SDN-H i s

r SIBEMY §¢bsatibdil RrH cdd GilsoMdceve SMST B% Hlmsﬂsm ggnle he is
VMSC address of SI MM subscriber 112 to SMSC- O

roamirg\BG M3 1134 enanhy pther dPMNhd' hWaSﬁ/QOQSOn@I neﬂvelre 9&6(9421) be
oSS Y SO BERIS R o B T L 8 v
where lﬂ%l\M)T SMS oﬁhddSlS]DN M @s peived hSHBRAT $|l/§, wliﬁbMét@Mﬁs bMS]d—I and
amer 112 can al so nake 25 cal |l s usi his an
VMS G p et A EbsTREeT O e AR R | EVRS ) Then forwards
the MT SN to %Q%at\bﬁ/[s‘(&‘ F1 1838 f(Pf/Dﬂ{ Sa}}f: sﬁ&c@kg’éf 15};{} lﬁlﬂljl\%fﬁq 1'8%) or

the art In case o

VMSCpXrIO} (neyrbecase sulsctiperoldas instha XPNINgr | D i nf ormat i on

fromits associated VLR by

In addition to MT calls and SMS, SIMM outbound roamer 112 can also make
calls using his any of his assigned MSISDNs or MSISDN-H while roaming in FPMNI1
108. It will be apparent to a person skilled in the art that in case of MO call, a VMSC of a
calling party number usually obtains a caller ID infbrmation from its associated VLR by
sending a SendInfoForOutgoingCall message to this VLR, and the call set up proceeds
normally, i.e., from the calling party’s VMSC to a GMSC of a called party number.
Furthermore, HPMN 102 operator routes call control signaling of SIMM outbound
roamer 112°s call at HPMN 102 via SG 104. This helps HPMN 102 operator to achieve
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sendi ng a Sendl nf oFor Qut goi ngCal | nessage to this VLR

and the call set up proceeds normally, i.e., fromthe
wWOERbAMBGparty’'s VMSC to a GVBC of a call ed paidiyus2008/00225s

nunber . 30 Furt hernore, HPMN 102 operator routes call

contro| naI in | MM out bound oamer 112's call
monitaing Kbk WHOE@O éﬂ@f M aytpeundgop@ 1A gecopdance path a first

embodifieAC HrENR g?eﬁ etD; IF\QQ&H- O%l"s%ﬂ §6T /1 5152&98&,919&%5 SBthe caller ID

noni t ori ng ng control of SI MM out bound roamner
manip@lafon,j as @sc:dimdlaemleer\mtthe eorftextsdf the plasehtnewintioh. Wien the call

conteof ERTHg SNESCH0H A0 108 apPlisERELEI<RL ogR Brsiates i ralling
Line I@I@:nt‘iﬂ'&tlﬂﬁe@i% AuRMRRL (.80 subbteibet WSCWIISHSDNWBJSSH on a called

signaling 1s via SG 104, SG 104 applies application
numbdroigi @cerdam«i:a\ﬁgl@ atspeondzmbiodiment oif e prasant irvieption. Gimilarly, the

applicgig) g G elinf, For A RERSAES b AT SRR R B P e

of the pfeséthen\iahaSﬁ_nt invention. Sinmlarly, the application
 ogic can be defined for the MO SM5, which is
descri bed Iater in the context of the present
VSR b thgg e%e ?é#t 'Eﬁn&/héﬁ h%%%ll%roﬁﬁgpglgrggng is
i nvention, en t con Vi

via S 084, 8 lD@Aapph@si alqﬂlcaﬁmi ldgaxt tcnmtérﬁa@e(a EumﬂtSa)rsfm €PRB), i.e.,

the PRPRROLBIS 3 EnHPYBN MG cia Plargs NIGCsAls d [O6HG L ARngber than
roamifg @Riffs" H‘?’WINQIOQE’J;th& ﬂ'ﬁé\&lr&a@%? %E{e %p Qﬁlboéhﬁlent of the present

accordance with an enbodi nent o resent
inventiomy defiries a,speiaél tagff ag theRRS, an otdar tof Handte tilimgRPFSIMM outbound
0 r hand il ling of SI MM outbound 15 roaner
mameﬂgf&%ce@"rﬁw 108. FIG 10 represents a flow
diagramfor facilitating Mbile Oiginated (M) call
by Sl MM out bound roanmer 112 in FPMN1 108, when SI MM
oﬁ%d@rrépnema flowdipgram fOpfa@piaat@n&M@bd«r Opbiginatdd (y@call by
c c a nb th resent, .
SIMM, bl REGRE 2D EARVE S MR Sl oflpolinf pfien&eltz is o
prepai@ Gabsaibey iofl HIMVIN @02, accardhnc@vitic aftehodirBéngnéd ihegpresent

of SI MM out bound roamsr 112's call _at FPMN1 108 is
inventjog; iy careconaideathe spmingopnggk vin BN risieeply@ndscall control

mgnahﬁ%" ({)o } n ; oalr)r%%l%?_rfgintep NE?’M\% 112? EiTIiI\si“I,\Jrl glg)l%lels %M%% Iv1a SG 104.

HPMNs 162 alperag)r mf@ere:kcm swilth ass&matadhwuhd?RMNp omastot mute SIMM

°utb°‘ﬁp‘§g°émer 332 W fefidhe el vﬁgn?rgbg{éaglg% o &@v% Sitch

corresﬁéﬂdlsl @dV‘MSCtIel ane, 'il'i‘aetccd)lﬂaﬁ}&g%mﬂ Y/ Qﬁﬁ&ﬁh'l@gt of O Bpresent
resent in the XPMN, all network el ements in

lnventlbm\/Nl w11 be appsrens 1o aqmsommlmlﬂﬁdcmrtheggdhah mgcaaeSWM outbound
roamewll fge nf)rseselnq ik I%l?e %,( &l Setwo k/B?errllzelnts?' ?nSFi’W %2? are replaced

with corresponding network elements in the XPMN (e.g., VMSC-F1 138 is replaced with

VMSC-X 303). Following are several options of routing the call control signaling of
SIMM outbound roamer 112°s MO call via SG 104:

31



10

15

20

25

30

VMSC- X 303). Follow ng are several options of routing
the call control signaling of SIMM outbound roaner

wol2bds/ f03849 call via SG 104: 30 31 WO 2008/ 10334 T/US2008/002258
PCT/ US2008/ 002258 1. FPMNL 108 is able to use I NI SUP

{he Teaf PR TOBAS bl s n SRR i wiironbasio based on the

speci a |
t IPI gge %Ssqurq{)égs\“%m?%’l&céﬁ/%{‘ﬁg WNXIID%{) rSﬁﬁg)I Eétb'oﬁhd roamer 112

propri et speyial rangger profile) at VLR-F1 136 by sending

e SabPolQf rsReias BY e e G RUEL g5iNAP or

wi t h FEMMIN L0gropREta figer’ SRIMEL at AVHRAM HHE BN Lsendi
Tessage mush S Nt oy CRBuAG Ton ) Sonine
det ect s@ndglonpriSDo metsgagnomjl\&lim 13%i aither caftes sthie ssuccessful

S|mlart D t is,used

o der Foalstagh o SV SRR LR R RRRN) 3B of SntiP R estore
descri beighoddéddettient Metdage, GAEH 84 ReftofdDutLAEIE At FPMNI1 108 is
invention. This option does not require the assi gined

V5! SD\defected/ehy. Hneftitazingnvmaslss d PP bdihis) ppocess e similendo the
Spec' aLta@ I§1§ rIQs@gge Y}ﬁ? r}? %%4\405 H?ﬁ&er ‘ltlpeﬁ_geiﬁllwgfsﬂ\l at
(1"e.S  a called party ~nunbér 1n case

of I\/O Va/R-B l 1361 aslieprib&DarkdfSo- thd cép@xsents p’ieieﬁ{ Invention.
control_ signali request, such as _an IN Initi

( VBl SDIR, ht dogs rewseﬂrm) agsigne&MylpD mlkﬁﬂpfkof SIMM
CorreSQ@d%@ﬁbérQlQ'tBB@ﬁnﬁx@%g@c?ﬁ' d MBI SDN or MSI SDN-H,

e., whichever 1s set SI MM Subscri ber 112 as the
def ault NMSISDN at FPMNI 108. When the IN I DP 20

V| F1 t SG 1
SHRS P e IR, e ber A ok 2 el fog B i . g rssed party
numbérNﬁ'ogg\bﬂ\/IO Whills)Hat deep 55@2 VMEt-‘F'? aB8SRAdSa chE control s F%\/Nahng

nodi fi ed nessage to an SCP-H 1003 associated w t
fequeSLOEUC(lblaStame INo tlalQPS(WISIDNm 1M)-H,aB, s‘t’McSClE]DLtO $G 104.

vsisERER QUSRS A e bRy AT SR i S v

is set by SI’MNB&@@Ether]l 1228 @hd d434ulEMSISDREat FPMING U108 €When ltie IN IDP
enbodi nent of the present invention, SG 104 sets

(MSISN 5o RISHBhnBs VMG s | repsivechat W6 il 3G 1081 moRilies the
o TSI ) AR AL, 0500 Bl g0 0
modiftedemesahge fd anvSIGR-H 1003 associated with HPMN 102 (or the local PPS in
HPMN 102), at step 1004. In case outbound roamer 112 uses MSISDN-F1°; MSISDN-F1
and IMSI-F1 in the MO call flow scenario are replaced with MSISDN-F1° and IMSI-F1°,
respectively. In one embodiment of the present invention, SG 104 sets outbound roamer
112’s CLI in the MO call to MSISDN-F1 (or MSISDN-F1°) when the B number is of
FPMN1 108 country. This embodiment will be considered to explain the call flow for
SIMM outbound roamer 112°s MO call described in conjunction with FIG. 10. In another
embodiment of the present invention, SG 104 sets outbéund roamer 112’s CLI in the MO
call to MSISDN-H when the B number is of a country different from FPMNI1 108
country. SG in the modified IN IDP message corresponds to the special SG 104’s address
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SI MM out bound roaner 112's MO call described in
conjunction wwth FIG 10. In another enbodi nent of

wo hes/pisesent i nvention, SG 104 sets outbound rig@mes$2008/002258
112's CLI in the MO 30 call to MSI.SDN-H when the B

unber is of a country. diff nt from FPIVNL 108
(or Oplirccgidangs wibeRETRTFHPTe Prpaueatan SOl edisord teps
1006 4r@ 11008, SERH #003nd4n N AL EARswes 2D MO BREE/MA33240 VMSC-
PCT/ US2008/ 002258 (or GI), In accordance with an

F1 138ntiadiGrdfd. & adtisiopy et eteps i1Ve rand ol012TIS€1PeHf 1 @3, sends an IN

. st 100 SCP-= H 3 d R
Contifig Thcksee 5 UHSED 18 Mo gt darRet Sasd LB afiT f016,yMSC-
F1 138 @urns anaB0 ERBOMAns¥fer SineRagd LOCRIM 1807 2ia SER0H. 3693 1003
sends an IN Continue nessage to VMSC-F1 138 via SG

applieg gpeciatiarifhen the ME: eabisbyl bougdgoanysid 25 based pRghe special

s 1688 YRSl G MBSIR, b RERRPE A RRT AR S by 1003
starts @edukctity b8hidd BorlBIMNM dutbsd rédmer Di@seprepididecowiteWhahever
SG 104' s address. . Thus, %g%gn recei Vli;{’g\ét he I N ERB

SIMM, gutbond) roamss 4 b discgrmepts godngeal dGdil hif sada I ERB

: 2 ' Rk .
(iscdgp) MM bR LRFl 30°10%, B 880 foReany Toy, Finally, a
steps M12gaindg 024) $CPAAVBMD Fietdra8 IN Redeast ChlEmBssh@e (VSO CE3RB via
SGIOgessage to SCP-H 1003 via SG 104, at steps 1018 and

020. Finally, at steps 1022 and 1024, SCP-H 1003
returns I N Rel easeCal |l nessage to VMSC-F1 138 via SG
104. Alternatively, in another enbodi nent of the
pAbiemativélyy emt dnotheriPvhbddiment] 5f oher presant dinvergidny HPMN 102

oera 5150yl ALy S8 RS 2T g5

H 1005@.4.0%lthoitin{ blivingCSG 6 04517 hhis uheC S12M KuBskAbérs1 12 is considered
considered to be roamng in the XPMN that supports

to be rogminginsthg XXPIN hat supporty Custepiized ApiMicatier for Mgbide Enhanced

i i P Lno CEhV4 |
Logi (CAVRL, B9CSRER VoM ghAFLO) 1085 LB ESENE A il o,
VMSGC-X 0helbtaims cﬁnccrrﬂ)ﬂnﬂlnliﬁa'ﬁieg feongl VILRe Xc307 m?lethe gpll kel dpofotiows

20 st andar L call. e | DP. nessage from VMeC X .
standaihGANP LRl hoBY Eheite Fom HBISCR 0o $6-]-#1 W03 contains the
ri A , ] i, f.f 1 .
e PR SRt e B AT LA g5 s 3, o
allowsc$@P-¢1 hQ0X trdpply & diffseitharding tatif2fos sibshEbercHl2Ps CAMEL call

i the JIRRCEOS iaPinlFy Shon Fys1¥OREr Son NS 5P Lispaisahe callés m,
the SCPPHCI0B aphINdl & ?Jewﬁ/ilaﬁngNﬁﬁt@&’eﬂﬂeﬁ/Ny HiIMRPR 8 REator2©

Furt hernore, S out bound roaner” 112 can al so send
SMS using his

Furthermore, SIMM outbound roamer 112 can also send SMS using his
MSISDN-X or MSISDN-H while roaming in the XPMN FIG. 11 represents a flow
diagram for facilitating MO SMS by SIMM outbound roamer 112, when a recipient
number of the MO SMS is of a country different from FPMN1 108 country, in

accordance with a first embodiment of the present invention. In this embodiment, we will

consider routing the MO SMS via SG 104, which applies application logic to change
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M5l SDN- X or MSI SDN-H while roaming in the XPMN. FIG
11 represents a flow diagramfor facilitating MO SMS

waoosid¥ddgout bound roanmer 112, when a reci pi entpcTukE065/002258
of the MO SM5 is of a country different from FPMNL 108

oun in 30 accordance wth a first enbodi gren
MsISPRe ér’s@fé\ﬂwq i resmier 1121 hised o ﬁ“é&ﬁﬁ?‘e“ Ber. This

MSISB‘N‘\?{‘ SRiM &HBbﬁ}ﬂi idameMP1 DMEnLRaRG hldech mﬁe&% as a
ication logic to change 33 WO 2008/1 3 4

sendmgGTuml&ZOﬁ&fawzf MO SHISSIDN anfengiddihentt dfotha dressatenvetion, the

i G T B O F LR El 2 RS sra b S ELSBRent o Mo
SMS, | SMSCchame adlpnsigéred redall@y akcéss fof GHIPIMSISDRLHI 6 SIMM
case of MO SM5. In an enbodi nent of the present

subscrilpy d h2.i knt example, adangpnetyrorBoperaipnifliire GhinaMebiley thaphps many

smsCSeplcl P4 SRl neb ol Hofy tPsrBt SPHREURE e g e WSisDnv-
for sedph SO ISNGS, s$i1d\d\ddd$rlé3§s@fgnb@ MSISDN Eedes£eativl €or @chMSC in
net wor k operator (1'i ke China Mpbile) that has many

such agmatioryeplld hea logisticabehallgpgaior thedagge metyerk @pe@rqw
subscriber to only use MSISDN-H for sending MO SMS,
since addi ng assi gned MSI SDN access control for each
SMn émboditneht of thetpredenoinverttidngd HPME 1108 gipstataradonfigures STP-

chall e t he net rk operator..10 In an.
H 114 Wbrameﬂlgﬁ% s§is v Séalé)gellﬁ angthergm lmpwm ile:?r%%g? invgption,
HPMN Q03 | 'og&raﬁﬁ C§I urE's $F4.1101 704t B uREMY Ra 86 W Thllﬁs done

anot h nt of the present invention,
by conﬁmxrmgoSTMﬂf 1233upe§TBHIFP IR41to1digct oll rromnmgl\,SIISWanssang@wth

capadestings s RN NS olnring SBCHE 20 gaiag b oftpogbamers
from HEMN n@? R Myﬁwxﬁx@mﬁm@m( i 2)%36 1620 B;nd&a%l@o OHPMN

out bound roaners from HPWN and Sub System Nunper

102 opganqy cegtrols MO DS oBySINEV mytlaynd Hopmer 102 usingr 3@ot04. Only

I
SCCPRs Rl L BE a SV G P30 RN ATy MR 0 order
to redﬁ‘%l‘d?ghaﬁhg loadll ad @bk VindanSthet @rhbodiment dﬁwhe pmemaduamon HPMN
ghal i n fg | oad and risk. In another_ enbodi nent of th

102 omﬁr@%mn 1eves the st IRBRrssegiateyVish EPNINT 108 tr foyte MO $M§ via
SG 1(64 Mt % éSLF iﬂé’s%b@&%nw Er}hg e[&%%afl%ehﬁo %{EWO%N@ erator

Vi a In yet anot I ment 0) € presen
configuraseh¢ isezond I-IIBWN ABOTiaipd mathoHPMRO 02 ol r@se M@ M8 orial SG 104,

a OCJat Wt h 2 to route
When STYM SRcEi108 fna<Bib e MG ta dircfeciieni b avicp o | P MSC-X
303 sé’n@§ 'aFSeﬁHInf&v‘orMO%pméénge YiVife X1SI3A3vine BN @H 120 address to

| nf oFor MOSMS nessage on the IMSI-H with SMSC-H 120
VLR-Xd df)@s VLiER-X 307 then returns outbound roamer 112°s sending number
(hereinafter interchangeably referred to as MSISDN-X) in a SendInfoForMOSMS-ACK
message to VMSC-X 303, at step 1104. Thereafter, at step 1106, VMSC-X 303 sends the
MO SMS, such as MO-FwdSMS (MSISDN-X, B, SMSC-H) to SG 104. SG 104 then
modifies MSISDN-X to outbound roamer 112°s MSISDN-H before relaying the MO
SMS to SMSC-H 120, at step 1108. Thus, SMSC-H 120 does not need to extend its

access control list to include the XPMN MSISDNs. Alternatively, in case SG 104
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25 VLR-X 307. VLR-X 307 then returns outbound roaner
112's sending nunber (hereinafter interchangeably

w0 ®081id38sk to as MSI SDN-X) in a Sendl nf oFor MOSN&¥63$008/002258
nmessage.to VMSC- X 303, at step 1104. Thereafter, at

ste X. 30 send th MO SMS, such as
determypg ; @%@M%&ﬁ% lg%a -nFﬁ?IMM sgbscriber, S$i;196 bypaseqs the

i ' S@Jﬂbmtﬁ&ﬁ“zﬁ MR!
receivERMO 15825 Meh %@ B SO sn%&%‘%&‘ %’/H jt steps
1110 &8l lﬁlﬂMSC&WS@O Helayd 20 M@e@lmowladgememmesshg@dsuch @s MO-
et 8d gl ude the XPMN MBI SDNs.
FWdSl%%f‘géﬁathS? irﬁﬁ vig S04 02° 54°D 2008/ 103354
PCT/ US2008/ 002258 determ nes that the MO SMS

signaling is of non-SI MM subscriber, SG 104 bypasses
t Adernp y,vetd ml@mmbmﬁmtngf tthe mH ulmtmn,t NN 102

oer Y Ul A e RSSOt K i

SG 10aswhd SMSTSMEI WCHIdvs AESS-r &@GM\SIISDﬁQ(bQ%IW subscriber 112.
Al ternati vehyml n anot her enbodi nent” of the present
<)

This caserag bobenefiopin erse eisherr SYISE-1 4AA has anvexpions laterfagn @ set up
access S(%‘ﬁilay ‘ﬁktc Or ‘iﬁl - W%'a&)?thag ks M% %Jf rS%('ZQ Bﬁyihelr

4, when | ows access
accessodonﬁrbl\/l\iblsu'ﬂih@sr ivideh YMSC-XTB0B recases fP&:ySélﬁlleﬁBFGfMC)lSMS-ACK

o b B OER 47 3 Bl o s
SMSAIASI 2beTﬁe1@yﬁ%}eslvf§c VB S reinRED v d §WP$ kc@%&?%g to VMSC-

control lists. Thus, when VMSC- X 303 receives

X 303 SerddherebF oo mBBNEO/SMS deNBirgprocgiurempphiese f r om VLR- X
307, VMSC-X 303 directly routes the MO SM5 to SMSC-H
120. Thereafter, SMSC-H 120 returns M3 FwdSMS- ACK

NEg g\t DYV 1>623@§era@9%£§‘%£PYSGOTGm|to “f@ri%?@ automatxc
del i very procedure ies. 15 Furthernore,

transla@p@ o4 senderd]) (A/&ntth@@eggh MSIS&N} torlmtgaf]gl@ned M>SISDN of SIMM
Sl
ouborkifFand | B HePEBRTmpidt troiost B Mbloher S TN [ 1n

an emwirﬁfmehh@f the Pre¥eAninvBhtdor) URD SsndSlOES cﬁﬁéspbﬁli@ﬁgMSFSﬂNM\t and
I.n an enbodi nent of the present invention, the

SIMMS%P%S%‘?"WE?@OW%SWB@ 18- NEOSpN2A2 12Bd 2nd 19QRgpresent a flow
TG e W

numbdnyls S@IfWMNlbw&@oumayram éﬁbﬂrdambtemﬂlhe seemqoembbdlment of the
preseng g}}n’gﬁﬁP fi)%l\lool#%?@ég lélz?r}ler: %5 st steps ?f&o{od ?{1006(3 wvﬂere VMsC-X
303 sends MO-FwdSMS (MSISDN-X, B, SMSC-H) message to SG 104 upon receiving
the SendInfoForMOSMS-ACK (MSISDN-X) message from VLR-X 307. Thereafter, in
this second embodiment of MO SMS, when the MO SMS is received at SG 104, SG 104
modifies the sender ID to MSISDN-H, and the recipient B’s number to a special number
(like B’ which is selected from a pool of special numbers). In an embodiment of the
present invention, HPMN 102 operator allocates this pool of special numbers to SG 104,
and SG 104 stores the pool in its subscription database. SG 104 then sends the modified
MO-FwdSMS (MSISDN-H, B’, SMSC-H) message to SMSC-H 120, at step 1208.
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present invention. Steps 1202 to 1206 are sane as
steps 1102 to 1106, where VMSC- X 303 sends MO FwdSMs
wol Wb/ By X, B, SMSC-H) nessage to SG 104 upon pcaagi2uisng22ss
25 the Sendl nf oFor MOSMS- ACK ( MSI SDN- X) nessage from
VLR- X 307. Thereafter, in this second enbodi nent of
MO SMS, when the. MO SMS is received at SG 104, SG 104
A tRei - ' RGN
B RO e TR 1 12 Bt SRS ey on
B’ to $@|1841 sdordentn mufxothe recfenmdernesshgmwm:adsssG 1104, a!rstep 1210. SG

di t th ti HPWN 1
104 G ARG 12 sminbine BARGEn B ands - epdRiessarii e 1242 §6 104
sends HeBRIFMafi@ B S QLRSI 2t1h%f99@£ecimeﬂtt1§ Iﬁ%@ﬁ’éﬁér eéfeﬁgd to
dat abase. SG 104 then sends the nodifi

as HLI&%ﬂ%‘H\m step 1214VBERHB 1243 setymstan IM\‘EKB IelfmoematensBeapd the
/ 39 CT/ US2008/ OO
b0 R ORSE SR BT O O0ZRE Bl 1

addres§Rh-anMRLISEMLATK Bieséage 36 SP404.1 SGCll()deﬂlefé&ftEPkﬂo@lﬁé%Qhe SRI-
recei ved nessage towards SG 104, at step 1210. SG 104

SM-ACK aessagse PiiTRRISCing dheriMSiRywithtandemms BASL-B’ (casrrgponding to
e
e kPt B Gl e ROh oRgBEID S0 s,
at step Héﬂé,l S(afl 0ésendsftier medified SRI-SMAAEGK IRdssageAb SMSQ-H 214,
HLR-B 1213 returns an I MSI-B of the recipient B and
the recipient B's current VMSC 1215 address,
rlﬁrcﬁl'e'&%{tio%[ &S '
RABIE RS ek B MBE A ONERRE o oo
SMS QfIS(ﬂWe)SlthOhad 8RImerINRAGR/ MEEsBd21 Hyia 8@ 1144i Hgndehat step 1218,

SMSCIHY 32D Fo ity e I or i MSISTAER 568 8P VBRIt andne s

104°s addidys BB E0A4S TRELERSSSGAND maHifisd @B sdmdkf ID%& 1%1§9Ndﬁ) to
the nodified SRI - SM ACK nessage to SVSC- H . I'n one

MSISIINHd d{araViSIGPNtIHE), JMSIeBt td BMShB;, angd tBSG: IH){’,SOaddress in the
b
e AR 6, U0 e L SAMAPH TRV BVL i

SMS usswmsem 2015, o vepde20 NeMSEBOIR 15 hﬁed\@namwlwlsmnmrt h2’s
I MSIL-B' and the SG 104's address to SG 104.

SMS t@rﬂé‘fr st B’ shandsat. Fherdtoies AR theeregipient B raceives the SMS on

| his hmM@étsl%liﬂks (?9 1#}@ gg@%%f &onglﬁg g‘r}éeﬁls M nﬁﬁ]i‘“lﬂ\k%b}?FG}l %MM

-B, an fecelrve
subscrllbaxcklz FuvthBCatBtegudir22@sandf 1220 VIMSITB. £S5 8ndaad MT-FwdSMS-

ack hSsECoISE RO Fhad Jlacbing m%tgﬁﬁiﬁ?éé\ndi@% SMSCH
120 seMSah MOIRWASKISPAERE nﬁss%g@ a8 d\?l@ltSC ih Y‘(?;k?rlnt &er to

re0|£| ent B receives the SM5 on

confirng YiM&E-26303 fortdelivay®fitlse SMiSita ghd lreomlent B s handset
VSl SDN- F1/ Vsl SDN- F1' of SI MM subscri ber 112. Furt her
at steps 1222 and 1224, VMSC-B 1215 sends an

VR -dnotheMembodiment of the present invention, SMSC-H 120 sends the MO
SMS of SIMM outbound roamer 112 to SMS gateway-H 901 via SG 104 when HPMN
102 has SMS gateway control for any outbound MO SMS by its SIMM subscriber 112.
Hence at step 1230, SMSC-H 120 sends MT-FwdSMS on the MSISDN-H with IMSI-B'
and SG 104’s address to SG 104. SG 104 then modifies MSISDN-H to MSISDN-F1 (or
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ACK nessage to SMSC-H 120 via SG 104. Finally, at
steps 1226 and 1228, SMSC-H 120 sends an

woMdoseSMS- ACK message to VMBGC X 303 via SG 10¥T/U$2008/002258
order to 25 confirmVMSC X 303 for delivery of the

t i.pi t B dset th )
MSIS@#&&&?H@HW@%@@&SB‘F lgén{fﬂﬁ?ﬁ/n %fﬁ?po}?%s%%clﬁ §o0s SUhESMS
t
on theglgtgleg‘@;l Iawgogfvlvslsgﬂés%ﬁ’};%g%‘lz gﬁrl]\rlls_" "wa%-]l% Qb?ségﬂrﬁually sends the

SMS tgshexeaipiad i’y bandser Thergaftars diotapdl 2880, SMS gafeways HIWMeturns a

submiEATK MepSieraanis S-St 1R Rspendart W pENSHS Atk mepsage to

SMSC134{ 2%, addie 8152360 FokthdrD4t siofx 1998 bhen 20008k ises HMB SEaNd! the
to MS[SDN-E1 (or 36 WD 2008/ 103394 PCT/ US2008/ 002258

MO-FwaS MISNACK meggagsto/NMS st AP huia S 204,Heveder 40 cenfamn VMSC-X
he MSI SDN-F1 to SMS
303 fo}g%&@%g§ﬁ§%ﬁ@e§g$€e&%ghﬁﬁ v:nt ual |y sendg t he

SMS to the recipient B's handset. Thereafter, at step
1234, SNS gat evvaa H 901 returns a Subm't- ACK nmessage
t nescS M osthom roaBef Linern ehnga his\NENBDACKome thsaassigned

s DI il SR 1o

tariff foocallva@d SN DNHSIMNGuitdind resanterde @ ih FPOONT i108) thlﬁﬁvl(r even

rr delivery. of the SMS t e recipient B's
the MSSILE 1 Glsoc B0 o wesbimas st 1o Sushh cstanben FPYNT
108 oﬂ@t&%thr@ﬂhtslﬁ@cﬁlsﬁﬂd%ﬁgn a@@PWIS%k P the Sss e?ngSﬁDN for

here i's no vvay operator to ap
bllllngsm@msal(e gt, ahelcalisefecypn dMSIsH asnnbtswfa splecigl NSO wartgs)rtbien SIMM

ouso s ' B, 57 Wkl BRGR R M B 2o

change'fegilest MM entk@t8ineB e Aichra Sﬁﬁgw?\;g'es a special indication
at FPWN1 108 of the assigned | SDN for billing

purpose (e.g., because even IMSI-H is not in a special

0Bl I F L MU ESIRL, BT Sl o

XPMN; hHRgﬁJ r®quepdratos cant o;ﬂnfoer\taalloﬁﬁdnllhﬂgsdfﬁfdm@ that are described
. situation). In order to handle billing of SIMV
hereingigh S 15 OnIEED GRE PIAET SVeBROR g #h cmbedimenirel thpnsent

. 102 u I S,

vl 00 6 o AL M B

SIMMpubseerber i h2’e nmbh)'l@ actinities ie reoXPM@htHafce there s as ehange in the
t HP d

oting, B4ER 8, DY FORBR, 319 5008 R0k RGP, LS

subscribBP 1 | Zsasilling!l HoRveveR ihNRis*EhhbditHene IENMRY 02 %p@ﬁtor needs to
change in the billi'ng system (i e.,neltherln PMWN

inform1 e t opératoXFioN) data}plehzamgjlhon@) Shbit not rejecting such MT
Transferred Account Procedure (TAP) records associated with SIMM subscriber 112. In

this case, SIMM subscriber 112 gets the benefit of a local presence in the XPMN (e.g., in
FPMN1 108), and other local subscribers of FPMNI 108 can easily reach SIMM
subscriber 112 on his assigned MSISDN. VIP roamers subscribing to HPMN 102’s
SIMM service in the XPMN are also benefited.
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subscri ber 112's billing. However, in this enbodi nent,

HPMN 102 operator needs to 25 informthe XPMN operator
wo(@0s/f8ta- cl eari ng house) about not rejecting pgualk2088/002258

Transferred Account Pr ocedur e (TAP) recor ds associ at ed

with SI MM subscrjber 112 this ca

ship¥et 3 Géﬁfermtzergb?%mteﬁé of &H&flg thbfheaSIM%ﬁerﬁWés%ﬁq@@ prﬁsent

el Y 0 Sy, RO R P LS i 12

MSISBNEEYMIISDNLED Gre.,Hiis lmlsngnbd) Nﬁivﬁﬂl& dvlhd?_ moiateeacmvmes are

still atalﬁg?lgqﬁag gcl) A tg?ria P n%eglz B /ng%% scr1 I1{]2 gets tﬁ<e meﬁt
of fred” g%ﬁ-lwgﬁf QQ%?SS%call NISI@DNa uijh(ﬁcflﬁ&? ! gaﬂﬁg%mgﬂ }?xfesence in
ng for the SIMM servite of esent 1 nvention,

the XPMM\I(e]LQZ i F@MIN br108).f andsalfe é@al n@lbng rbg' athéd logal Sibsiibers of

11 DN-F1' (. IS, .
PPN oy I S BsRibs b bl Sitsenad Selop heesstanrd M ISRy fsdee for
SIMMSdubkdritet 11 NeHPSEaL 02 Qﬁéﬁtﬁﬁ néedt €o endRfCBal ML lSlllifng%&ﬁd on the
SI MM subscriber 112 gets the benefit 5 of free

assignpth dEPASRYN dair¢meoyedyiand | heoed nwlspl‘awd tonSHAM sulseriber 112. This

e B VP G SRR KBTI ES Sy i e

XPMMubscri bers of FPMN1 108 to SI MM subscri ber 112.
Since MI call on the assigned MSISDN is free for SIMM
subscri ber 112, HPWMN 102 operator needs to ensure that

VT Pkl SRLEEFRA 0P HE o RAOnER UPLEY 8 SO i
HPMNe 1102 diipeeitdr ofsﬁerssMOud:all‘ by S\IMMrsubmbsr $ b s be whagetd aigainst a
HPWN, 102' s SI ce.in._the In a.t :
local RIRRARAHEMI 5F SHVINHBSCFFT &) AU ORBine, b PN, Hence in
this ca@é BSIR/TNII SuB¥&@ibet 91 get@?ﬁé\bé&ﬁt Gpﬁﬁ@apﬁreﬁﬁxqu{lﬁnﬂ\@o?%é XPMN

MM subscri ber 112 to be charged agai nst a
w1thoutd&1anglpg s HIP MR c H12n 81N fcasl, NV adldisiwor todecal 1C1a1211ng~|by ether local

SI WM
subseriFEaF oo RPMYS GOy SEER 12 HeRES Sruropa et for low
revemiRU&Rkatig EdagheXdMincaMidyoue £1anei doatbl ShdilPWRpeifdds Befidr by

card, in addition to_ | ocal calllng by ot her | ocal

maintaigipg sheglees their tmg)a)@mhﬂtge& BOstRsed irpranery,)the replieging is
done lj)syf %%@%ﬁﬁg%a“&%v EP (aerdyfv R ?&?uﬁl 8&&“8&%&1{}%@8?@{ gr’esent

y are a t'o con hel r 'expenses
inventln, 2 NET oalhioni thg askighéd MBISDY fs ﬁéeefﬁ(a-l SiIMIeIChﬂfsgﬁBer 112. In
For post pai oaners, the recharain done
c% Mgfr galbpa th

anotheg exihodimgnt he pReseTbiRYERHMDINGA g ﬁswd MSISDN is
t
e SR oGS SOl 12 Mo s

subscr[bmr hldoumstlllenﬂwgedrmhtthefustuhb rpaBEIgntate, nueratcardandchmth an
embocﬁ/n";el({tacl)fl the nprtesrégt ?nsvseln on. dIn %er em%odlment of the present invention,
HPMN 102 operator configures the billing system to automatically switch to the usual
roaming rate in case the balance in the local prepaid account gets empty (e.g., after

warning SIMM subscriber 112 for low balance).
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charged agai nst | ocal prepaid account of SIMV
subscri ber 112. MO SM5 by SI MM 25 subscriber 112 is

wosdobddossdaar ged at the usual roaming rate, in 3gGATHARAM2258
with an enbodi nent of the present invention. In

2131 ?tb Wﬁ%?@ﬁwr@lfj ‘-H’)Zl | n}\ér%ne{nla?nnventlon HPM?\I2102

operatGUS fEFTR MO SMY b§ WILBN sﬁ&cﬁb@r us4s Ibe cﬁ%g& Aghind e 1'09al prepaid
case the balance in the | ocal prepaid account gets

accourdraft SIMM. sybscrafe( e1r12 Ilmaflﬁh l&dmlstmfsblﬂutgeﬂm FQ2r operator
/[ US2008/ 00225
s OB el R T B RS

prepaid AYEdint. 08imiHAYNinl Siztto pabadigien0 bf Bﬂﬁné@lﬁm b2 Spbidtor offers
subscriber 112 to be charged agai nst the | ocal prepaid

MO MM% by MMM sehsoribarbddp ibs charged agqlnstfthef loralemiersid aecquntof
billing, HPWN 102 operator offers MO GPRS data
services by SI MM subscriber 112 ‘to be charged agai nst
tIneanl @nbddimentr efthe gresemannéntion] HPMAN 1192 and tisd XPMN operators

d bill HPMN 102 t ff
setle Bty SGT LR T BB Topomist i BERErs, GaTeagdP MY WReSIMM
subscr|bRfs2lin Bh& Qﬁbgdlﬁ%‘f@ Hf‘fhe C;J ﬁ?g{]g(l% a5 FRRiN P08 Iag?rtgfog%gﬁﬁes a

i nvention, HPWN 1 operators
speciab ﬂmtbn-QQCMr nﬁatﬁ'EF{in?ﬁD foAPIRMDOL OF's | SiMiVId substibarb g ge using

secinl TR Sa Rt L7 SRt b JBP A By PR 102

SIMMSBS§driders! fat I@% ectd) %[lﬂf)l‘%es-gﬁfg! theltﬁé@PMmrldﬂpm& Qﬁeaﬁn% house,

SI MM subscribers usi ng special FPMN nunbers
or FPNIN/N OBompegien: aftltﬂmq@wgln deanthqfrcﬂmmmmnntactfdhc pHEMN invention,

FPMN} 011%8 ope%gﬁ%oe% Je gx ﬁ%%lge @] lhﬁgﬂlgl@ I1 O% P e a?n%oag)phes
normabPAPafod . whblelO2OTVER] Yet ari'(’otﬁbﬁ thﬁ)ﬁlﬁé’ﬂ@ Qdithe Bies@rﬁt ihbéntion,

resent inventjon, 15 FPWNL 108 operator does not
HPMT\E&% SREFBrHIOYides discountpsan MO sbserihest In gasd ofpistailerpaming

chargerlﬁrl’ﬁlthTpl%Sf Bd ﬁ{}%‘ﬁ' 1953 %rdté?Tcl M’s e ﬂg{%&ﬁgém FPMN1 108

ment 0 pr esen | nven 1 on,
operata)rp én ahcmiprdimentes! tegresent 1rt\&nﬁ§d>rM\B-IBMN§ d 02 BeSIMMnsuba&tbers

I ' FP 8, d HPW 102
o S S RS SR Sk Pt 5 e ot of

the SIMIﬂr §ér‘9fce hdamigfthof aBRL Slefont fRs Phey SBY ¢ Pﬂﬁ@@tfr&ﬂ SIMM
s SI MM subscri bers 20 pay a honth

subscr@@tss dﬁpqudnrtgwupcmewrrloﬂlelsmmaeownmeq MSI8DdNst art hassigned to these
nth of. the SIMM service used.

f
SIMM|§|U$ gﬁgﬁtpegrﬁgg&f‘?f {ORPYBLY- ray be charged from SI M

subscri bers, dependlng upon whet her the one or nore
MSI SDNs are assigned to these SIMM subscribers
déWhlﬁh% APPayens to a@rison akilled in the art, that the SIMM service can also be

applied to Code Division Multiple Access (CDMA)/ American National Standards
Institute # 41D (ANSI-41D), and various other technologies such as, but not limited to,
VoIP, WiFi, 3GSM and inter-standard roaming. In one exemplary case, a CDMA
roaming subscriber travels with an HPMN CDMA handset. In another exemplary case,
CDMA roaming subscriber travels with an HPMN GSM SIM and a GSM handset. In yet
another exemplary case, GSM roaming subscriber travels with an HPMN CDMA RUIM
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25 1t will be apparent to a person skilled in the art,
that the SIMM service can al so be applied to Code

woDlowd/fisd Mul tiple Access (CDMA)/ American Natpcang2008/002258
St andards Institute # 41D (ANSI-41D), and vari ous

and a &h@ﬁf\ hno <g +Q%Sc>é$tﬂCh ‘?ﬁflgpgxlilsf, §g:§1{ Qfg{’vm gydﬁqztésoeparate 557 and
netwoﬁm@fa@éy c6AEHondin thtREFPIMN SAPRPMN Gkt drRY &t Will also be
with an andset. I n another exenplary case,

appart@@tmﬁsm akﬂlﬁ@; irs o st thitethesertapahtorfacastin st fed@nmdiesNons may

not hgeylo” B s bt Cep i ot MRty Bhrecho v colkpiChRes o

interfad® in/3tR QB8tidh3394 PCT/ U82008/ 002258 and a CDVA
handset. To support these variations, SG 104 will have
a separate SS7 and network interfaces, correspondi ng

aote s TR RS0t Wb, Al -

describett ianhambk beﬂb\dlaﬁfieéfefehcdi rections may not have to be
t he sane technol ogi es. Mreover, there could be
rrultlple types of 5 interface in both directions. An

exerrpraT&SM PT tne rrap |ng be N‘@f@ﬂ VvAP—amnd
P S o or OGN AN 1 REGNET Eéva? e/+-SB
rREGNareangellocation: | on pEccan JCA

FEATURERREEIBSSS | nt er r ogatleSS F%ﬂé&@&ﬁ@iﬁsgm - SM

SMBREQ IBRirrdg@@ABl ON REQUEST FdiffsFdREBESNEERP
Rejady For SRESSBIVENOTI FI CATI N Al SMISREQ ceCent er

SMENOTI Fi$RATI ON  Repor t SMBDel | varyC SVRPR REQUEST
Pr 0Vi" deRpgirdBWRDEeT ROUTTNG RE@ESHppI0 AN HPWVN
_Oper al OrRW HsOr norejvart dtSMS'NOq"IFf(:ﬁT] Nk

VAL I T IAA.

I N . S—0O a1
A N3G TR WA TS TS o s S

" "ReportSMSDelivery " SMDPP™
ProvideRoamingNumber ROUTING REQUEST

An HPMN operator uses one or more variations of the present invention to allow
its outbound roamers to roam in different partner FPMNs and allow them to subscribe to
the SIMM service, without the need to change their existing HPMN SIMs. Furthermore,
when the outbound roamers are registered with the FPMN, the FPMN operator considers
these roamers as local subscfibers, and HPMN operator provides such roamers with the
call-related and non call-related services on their HPMN MSISDNs and different FPMN
MSISDNs s at tariffs less than normal roaming rates. This compels more outbound roamers
of the HPMN to register for SIMM service in the FPMN. Moreover, the present invention
also allows HPMN’s outbound roamers to use SIMM service even though they are
roaming in any other visited network (i.e. even non-FPMN). SIMM outbound roamers
can change their MSISDNS, according to their requirements and the HPMN operator’s
feasibility to allow such MSISDN change. The present invention further allows the
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the SI MM service, wthout the need to change their
exi sting HPMN SI Ms. Furthernore, when the outbound

wO 0adRiBs4are registered with the FPMN, the FPMaT/uUS2008/002258
operator considers 15 these roaners as |oca

ubscri ber and HPMN oper at o r ch roaners
HPMY|opfragqrdo cgargr- Giifersptentegogien gh S sPa ¢ @Pg& fPagsty (@ snormal
and VIrdalifRid) by | SN nefadedi fferent FPMN MBI SDNs at

al‘lffS Iess than normal roam ng rates. This. conpels
mor e out bound roanmer's of the HPMN to register for

- Aoioral s BN onsiztpsitert SRFL saih€ 1RABRER tpapegs who

alread PIpMeSEFFIMBE MBS DN SHE rdahiRYs éinisé %e‘ip@ﬁ!‘»tﬁ% FFMN”MSISDNS
other visited network (i.e. even non

and they, apothaegadod ieniff less dhancthais gsisting mfm& th@pwmum‘g;ntlon
nresh OB ISR, ot LFRA IR Y e more

roamerNyL tHel HAMNItédibto addigwswithahe SOMWD s@RAY ih0he Yshrtner FPMNSs.
PCT/ US2008/ 002258 HPMN operator to charge different
Furthesmogsy $he UMM sesyioriabiotmovides Fadlatisr SUpROTGo, the outkeund gepmers
e [ t. t f
when KCEER8TR s FRXCC TH Paf BCERR i OEL GBS R0ttty the
nonnabmd)d)mmgd;em&rm(e:g vwm)ls/SM&IonemdyfrmﬁﬂPMN MEVEDM| d$his SIMM

'fslij?gh roaners .can ‘ithfl r existin FPI\/N MSI S and
outboyiE paees Farsaifdtatiecied, 14 PIEERY IRYERHOR H@IeFS 1P pigpaid and
postpdi@rdutoun@VRaets of e RIEANMRNIni RN QRe prélehe mﬁtl&b Qllows

roam ng revenue for both the HPMN and part ner
HPMN pperatasits offer vasraus otheartSs sich afdubWNimiedito, MCA and CLIto
it SIrE/E sé r with the SIMM service in the partner FPWNs.
its SINIVEOHBOYRSL TRaMELs, "5 MM ser vi ce al so provi des fail - over
support to-the outbound roaners 10 when registered at
the FPMN. Thi's neans that even in case the SG fails,
at’h¢ geesentiineentionrogn| takeothnifagn o8 Ay eptirely bargwareceanb@il@ns an
e A, AN, VPNl o M Sl BRI TR

elemebt@t Hn pacpedagdcandith pﬁste}nﬂjdduﬁMtbOﬂrtHe rrageRt SinoéntioRe software,
I n_addition, the present invention allows HPM

mcmd&}ﬁe‘?‘ﬁt"@? lipndted fto hirmpare ofgsidentrioftwearesand gaiprogede, ppplemsnts the
inventidgm ted to, MCA and CLI to 15 its S| MM outbound
roaners. The present invention can take the formof an
enti rely hardware enbodi nent, an enti rely software

d| nent, . or. an_.enbodi nent nt a bot h har dwar e
sty S TRTHER N TR ecHBaPEE el Progtans product,
access%l@%rﬁei‘koﬁx ufe?—%siﬁ]@scﬁnéonhﬂ&%h&dble %Bcdhﬁﬁrpﬁfovﬁﬂmg program
including but not limted to, firmware, resid

code fopf1sanhy.eor inrr@nne¢atiopcwitls,a anbtémrt anyt lnetruqtmee:xtectﬁmn 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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Furthernore, the invention can take the formof a
conput er program product, accessible froma

WD HE894- usabl e or conput er-readabl e nedi um gAY oERD02258
program 25 code for. use by, or in connection with, a

uter or an i nstructjon execution §¥sten1 Fo

pur Jpedign ctaﬁ g ay %c,tqoB{c,, Bregnelic, 8%%?[1 e(ﬁg)gba[géle{sﬁ; 1n§ared or
semf SN & s{fsf%ﬂ{j g&?laﬁgﬁﬁmsw&@ﬁe ) &€a gﬂ% g&ﬁﬁf RAb&sn. Bamples of a
pag

can cont conmuni cat e, ate, or
compunsgdablet inediupr oghadn 4 Gemwadmtoro or solid statee otemyy, magnetic

apci oS BEL] SR SHECULL O Lok S SBRS BLRY, ' rad nly

men‘i'??g (ROMAN A d%a@leﬁﬁtdiéknérﬁi ar 'Sl iisk. Cbfre@adxamples of optical
ctrorragne c, infrared, or sem conductor system (or

diskappelnds gempact dlésk c@9adoonla 'meroer g ADRAMIe gompct Ek%\hplr%%ﬂwrlte

um include a semn conduct or
(CDGMF‘?‘@BE&P%& r ,Erqgggje}tic tape, a renovable
conmput er diskette, a random access nenory (RAM, a

read-only 5 nenory (ROM, a rigid magnetic di sk and an
optA callnpuﬁes resab@meéwm ereyidsddisTein inghedes A conppuigigusable program

cod%, g S % gcqftedj %{%ﬁhtaters%gm%g_oé}xg@“@z{%) (mcnber associated

réa
withVah SHPMMNe  Theé keofrp\tie . prégraanptidact lﬁmﬂblranutadewm computer usable

profametodaHir AsS#URE Brenranre FRANVSISINS Rirfi 1 e sdbicriver
bas{cﬁ%ﬂ %ﬁﬂﬁ?ctrlgﬂen %u@atﬁ)'dt}%ﬁﬁésp flcefved Hon tROsubddriter 30 the SG either

onput er program product further includes a
via ao S$Te gatewap bewamosywsm bmﬁieassmatatwntgnhmbﬂ)m wherein the SG

nmore FPVN . MS| S SGto s
s agipepied et SRR RN »&%&i B ST R i he
subStedef Habein MpNRe SH Wlﬁahsrcon\élsﬁo@mymaumyarﬂr an HPMN
via an SMSC, both associated with the HPMN, wherein

MSiSIN SEh¢ Soinputes aam@grameplrom‘tthfuethcmmclqdn% apqOAPUEL dgqble program

o 00 Lo B R S R PR . e

comfatepPhb graMepre AIae Hutier ﬂl‘i(ﬂ@de@ l’@ d@hqﬂlwitusiblé phograrh Rodel fhe sletecting
a conputer usable program code for associating b

t he
pass@lytbbretha§§i gh?ewbm@msremﬁlqnh\@tmm MEN sEre cqm%uter program
I [
e TR TS AT A OB WA BT 5, ot
MSEBNttbea YIRS asrsbharedswréle glhsFPMI\L oThe\deimxacr piBNm Pheduct further
conmput er ro r oduct rt f |n u
inclydept @Orpp@srr lecererag < iy %655§ R ABigRE Ms1SDN
to. %Exsgg' 5£the gg ?n&isﬁ/ﬁﬁsm\ﬁ%r%é HPMIQ MISIHION ThEe 6aputteprogram

pro m pro further
product further includes a computer usable program code for facilitating by the SG,

mobile communication of the subscriber in the FPMN using the default MSISDN and the
HPMN MSISDN. '

The components of present system described above include any combination of
computing components and devices operating together. The components of the present

system can also be components or subsystems within a larger computer system or
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i ncl udes a conputer usable program code for nodifying
by the SG the default MSISDN to. either any of the
W(ﬁﬁ)ﬁg/ﬁfj@ﬂ MBI SDNs or the HPMN MSI SDN. The C ONM¢tTR1S2008/002258
program 25 product further includes a conputer usable
rogram code for facilitating b nobi | e
netwofl, T HRSERI Srisgh cPRBOMERH Has be HOHEL bt eper g other
compdiRhBUinbt MRIWARIN saelll ak hetherHiIVBS, NiSh@Bers, THR nfo?y RIRDRBS, Sarff data
pr esent systen1descr|bed above include any conbi nation
lnput/@ftputsde‘ampunu My aUmbShert eorbitatitmgi desaddpmtanyg number or
et t sent e
combil R JeStner Do ERPEBRRE EpBontrls uhl AR Ay SR Fofesions of
thepnﬁamnwkﬁﬁlsysten1or 42 WO 2008/103394
PCT/ US2008/ 002258 network. The present system
conponents can al so be coupled with any nunber of
0 S
ol Al B HORRHA RS o e hetEln BT B8 pescribea

using dempputes aided desygm wodie randfor oaxp‘msmlt (d)n&prelséhtédl)dla‘sl d¥ta and/or
nunber .Qr conbi nation of qQther, processor-based

mstruce@ﬁfo §HEREIEd 1R yaUE SPTRDT Rk Teadab (f? ﬁ@dfaum;fqr@ﬁ ol gheir Behayioral,
registeP €2R8er, SYS @mco hipon&gy! gax*%‘t“st&m gag ggg% Qtngb‘:t‘ i @r 'aﬂ&'/%r other

conponents di scl osed héerein
characm:xpcﬁt eCommlw -réadibim ediks 1mnWhmh esxaph eﬁimﬂtteci orlata and/or

. rese s, da /0 str ctions odied in

mstrod BB B8 HeHbeniRd rbbienPe e apblimit o i ol siorage media

in varRRBFYHRY &d.g., bPticAI nsdoBbtid bﬁ@&ﬁﬁ:ﬁndﬁ&&' &o&%@ﬂﬁ&ﬁgf and carrier
transi stor, |ayout geonetries, and/or other

wavescthal meyebs ased g0 tesfsntsueh rfernrtist edata dind/or rinsthictions hriough

e LR L By LS R AR T

msdla in various forms (e.g., optical, nagnetic or

sem conduct or storage nedia) and carrier waves that
nejlepethscontexs cleadn gﬁwr% @élwrwwn@rwaoa%\m dgpesinsion and the

claimsi, ed Elé 0 xh§e0u95b o 621‘0 b% Omt{'l%q in an

S|gna ng ne a or an |na |on T°egs T he
inclusive s¢rsg tas oppased yo meqxnln:ase at dxbawdtive seﬂshrmagllswtsayt fxea sense of
rds "conprise,”

tion y he '
mclu&e&ﬁlmlf)fg%aot SHEmteg "V REIsaioiie Ge sty il phmagr also
includé riﬁé BRirde of %ﬂ%ﬁlﬁ%tﬁlﬂ’&?%%e‘:ﬁvé} RUGHGRAVE. RE vfyorélé "herein,"

ex aUStI ve sense; that is to sa N a sense
"hereundcrr | lakipvey) "lmJOWr’r‘E@ndrwordbef binmiiar éwipom refeimrﬂlms ap.pliagtion as a

gul | u er also. i the plura
whole g o8 Bkt Farfifl bordlopt PELag i Ring AV bstoeyrorghat & used
in refewkd% ahRt 6f Bwo or nkae %Hﬁeft coverd RN\ the TRV 1nt€ﬂ)(i|etat10ns
words of sinilar inport refer to this application as a

any of {poitems iytha dist, 1all ofrie pems ﬂrbt!pleétst st anyciesnbynatiosi of the items in
the hs@ppl icati on. When the word "or" is used

The above description of illustrated embodiments of the present system is not
intended to be exhaustive or to limit the present system to the precise form disclosed.
While specific embodiments of, and examples for, the present system are described

herein for illustrative purposes, various equivalent modifications are possible within the
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inreference to a list of two or nore itens, it covers
all of the followng interpretations: 25 any of the

wO 2088039y the list, all of the itenms in the | iglr/éddos0022s8
any combi nation of the items in the list. The above

tion of |Ilustra enbodi nents of the present
scope 85@? Seat system, jap those gl anb@e@sz §F‘FQE§“76’r The teachings of the

present Q%tgﬁgﬁﬁ?f%{&gﬁ%@gh?oﬁe 119& ?(5: bﬁl%r f)l&)‘i{:?rs[g'{gss? %grf:sfjantdﬁr’g&hods.
They paesetrhe liyisedin the eysﬂ@ns:mdmadthhés é@snnb@i abioveustrati ve

pur poses, various equivalent nodifications are

possible within the 43 WO 2008/ 103394

PCH¢ WRtidd QAd 2R%s 0f 4RO SaPlous RENHIRRERE RYGIRM alﬂﬁle can be

those skilled in the art will recognize. The teachings
combiged torgrovide furshar esybodimens. &hea@@lnd]@tgen ¢hanaes ¢ae beppadesid light

t r ing systens and met hods. They may not

Oftheggo‘%&%{ﬂe d?g&ﬁl gystems and met hods descri bed

above. 5 The el enents and acts of the various

enbodi nents descri bed above can be conbhined to
OtherpYapjatianst ur t her enbodi ments. These and ot her changes

can be nmade in light of the above detail ed

description. O her Variations 10 Provided above for

t P vattdfabowd fon mhmédlﬁtmm offthaxe @if oadiiyars kskilll inithe ddiendrot as a

as a tatlon on the scqpe-of the
imitai, SR 6, SCoRs Sl MERATY | 856 et g dlugFations cofeeschee for

facilitdtigl thbbifl éd?ﬂmﬁﬁ’l@btll(ﬁl Wm&bﬁﬁér' R e AwHHRRCHPRAY. Numerous

associated with an HPMN. Nunerous variations and
variatippgiarfd madlﬁgatsonmmmm thd&plnmfrthtt pefent evepties svill of course occur
ur 0 those .of ordi

. f
to those g, st iy (e ok G ¥ T BB et e Bperdebied.
For exaf@ple, dhé pleféttnverltioh i€ iAPRNRntddNSRASISSREm i thY %Bfn‘t %P vie%v of

| enent ed pri marl‘lﬁg fromthe point of view of
GSM ngll¢ aetorkiorscdesggbegbincthe satbodimentie Rovwryst ﬂtémrssent lnventlon

\ S f vel
ey AR 00 SRS LR SRR RIAA] SAIELY, o
any othey retwierk of teoninkorp fcagzimRlecomidunivatib® &F ONRVRI &dt LERS are
n which end users are 20 normally configured to

nomahise?%?@uwdt H 1PPSTate gYighin et OR” tiistiprke P tvHgh besranorpally
b G A
subscrg% ?)lt&hﬂglrgg thebéé?])%llé}?ﬁﬁ%f %gi %&aﬁié %Xthﬁf e?%l?o%gglg% @%rﬂg which
may ewnrleswrosstimemationa bbrdeoy. der s.  The .exanpl es under the
system of present invention detailed in the
illustrative 25 exanples contained herein are

m&ﬁﬂqey 8hdG the'sPReRNSE HREH: ibednfio'daMNeH 3h 3R Yilustrative
examples contained herein are described using terms and constructs drawn largely from
GSM mobile telephony infrastructure. However use of these examples should not be
interpreted as limiting the invention to those media. The system and method can be of use
and provided through any type of telecommunicatibns medium, including without
limitation: (i) any mobile telephony network including without limitation GSM, 3GSM,
3G, CDMA, WCDMA or GPRS, satellite phones or other mobile telephone networks or

systems; (ii) any so-called WiFi apparatus normally used in a home or subscribed
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GSM nobi | e tel ephony infrastructure. However use of
t hese exanpl es should not be interpreted as limting
w0 fes/idiyanti on to those nedia. The system and prati9dos/002258
can be of use and provided through any type of
tel eco nlqgtlo s. medi um i ncl udi ng w_ t hout

network i g4 o §9rec 9T 18BN 2t WIS ShRORAIRRS R invarasaRsigmed
netwolld tlH&HHm? £ﬁﬂaﬂithsorﬁo Milcgl@@'\q? %@ec%@rﬁx@gg nYGEM® 27 personal

I'te phones or other no ephone

‘computers WBakB-ty_pe osyWhmdeys (Mobileadyvises; c@li) ed WutBitainment console

o BB 2 S e B T B e
receivin@tbleSothAfhnicatiotsSeve? 'Ploﬁuevérsﬂotn%rﬁ’é nEMRIHROBE e0&n glv) fixed-line

non- accust omed network, including apparatus no
deviceg qnadeafos dreeaiving| eosummmindtionsi buiscanable efs depwwenrt! in numerous

Pal m t evi
ocatcS Tt Ch s bSRITH stBSARATIGMRRE S PESERS diced fom
Dlink;Riraykt@himnicalfSid @uipthé&trmépp#sraddice biatIPadornfigmiofichs such
of sendlng and 5 receivi-ng tel econmuni cati ons over
as thogegpavided by Yonagror Pagketfor ks, or even (iv) fixed-1ine
devi ces made for receiving connunications, but capabl e
of deploynent in nunmerous |ocations while preserving
alnpdesariitihg vertain leabodinednts of thechstaa under thy p2es¢at Blesmtias this

or teleco ni cati ons equi pnent ant for
Spemf%ﬁl%fﬁ?&s ihe RafhRiri telcPBHTIniSAEANS Sl figea rs?@vg dty to 2
called B)(rty O 9ke 9&01&’%5 & GoudtOsdc ad&:f’lcéahme@n&'ﬁ{aﬁ Ibide call in which
mbodi ments of the system under the present | nvention,
the Subfmrlber tabeontiwacations feqhipowst ihelspaapatdé ofl visual, audiovisual or

oGS TS GRS L RBeS A 0, BBE DL 0 i e

picturésdn oﬂﬁr@oxﬁﬁfuﬂ&iate\d‘ﬂaeae call, in which the subscriber
t el econtruni cati ons eqU|pnent is al so capabl e of

V|sual audi ovi sual or 15 notion-picture display
ﬁé ﬁﬁ'&%(}{g% %’PCC fﬁ%’ﬁgn dﬁﬁgélﬁggﬁ’%"l%g@ea Ofct A beSCIft r{nY%l lOI'l ‘have
been cfe@dfrﬂ@dl tpvevec ohé Qﬁtdrdﬁharys pidili ihi e e odil nappteiatd thddvarious
present invention have been described. However one of
modlﬁswmnﬁ &ng chpnges cpp be ppadgrwithgut depgsting fiom ther seape oh Hiequgsent
inventdd IR fdrﬁlaﬁl'tﬂé‘é afRgbEaBa" gxf%éor‘aﬂi% p)b ifatiBRYha the - figures
eparting fromt e scope of the I'nvention
are tosb¢ regarted iin arhelledtative fadieovtha\ce mesﬂmtgley sertshe and all such

ecificatio nd, the figures. are to be regarded i.n
modifiggliqns 45€ Aplspaerbta b Aarudgihithin Hie sqope jaf Preshni &nvegtign. The
beneﬁ@l lad es,"Bslifibifsald PRHIGHE drfat SRFSRnict 1(?)? tm%yﬁ%quse any

hin t e scope of present invention. benet

beneﬁta@dm@ye@r sglutign ite rescurp op to beearss nuomel paonpustair@ng @et) to be

rm cause. any

construela as a ctiticdl; required,’or essential feature or element of any or all of the claims.
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25 benefit, advantage, or solution to occur, or to
becone nore pronounced, are not to be construed as a
woFdod/133d4 required, or essential feature or gl@nE®HSA02258
any or all of the clainms. 45 WO 2008/103394
PCT/ US2008/ 002258 APPENDI X Acronym Description 3G
péxgeneratl on of nobile ACM | SUP Address Conpl etion
I\/bssage ANM | SUP Answer I\/bssage ANSI - 41 Ameri can

.&'@1( Jlnft:_ St cu£ ard ITIJb tute +F4J. TJ—\IVI:L u.lbl un'rfrc:uL .
S Code: Divijor o BN ALORGBAOE DZ"M
AMess cPA Al | i iUPAddresa Gompletion ess. ' |
ANMLt i ficati ol ERESUAPmEWenMeRmgort Basic call state
ADIBE41 FPWN Frli endimyerRahNatiohdltHtdrelaidstinstitlate BN
€aner d- To Nunber CulybiizddA pitytidfofor Neie EnHalvtd 1ogic
eEW  GWCH Cooqn 7 dé:‘PRb CGeneral Packet Radi o
SPMAT L:ISTV'I ooalc Y 19@?05% I |&§e§§6| Goba—Trtte
Honme—Locaton ER—PVNHERHERHHPiVIN
HEEA LN Hore-LPub 2l (i’EJ IS hork— AN it i-al
_aEdIA SSNL.CAP nessage
CLI Calhng Line Identification
ERB CAP Event Report Basic call state model
FPMN Friendly Public Mobile Network
FIN Forward-To Number
GMSC Gateway MSC
GMSC-F GMSC in FPMN
GMSC-H GMSC in HPMN
GPRS General Packet Radio System
GSM Global System for Mobile .
GT Global Title
HLR Home Location Register
HLR-F FPMN HLR
HLR-H _ HPMN HLR
HPMN Home Public Mobile Network
1AM Initial Address Message
IDP Initial DP IN/CAP message
IMSI International Mobile Subscriber Identlgf
IMSI-H HPMN IMSI
IN Intelligent Network
IP Internet Protocol
ISC : International Service Carrier
ISD MAP Insert Subscriber Data
ISTP International STP
ISUP ISDN User Part
LUP MAP Location Update
MAP Mobile Application Part
MCC Mobile Country Code
MMS Multimedia Message Service
MNC Mobile Network Code
MO Mobile Originated
MSC Mobile Switching Center
MSISDN Mobile Station International Subscriber Directory Number
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I MSI International Mbile Subscriber Identity |MSI-H
HPMN I MSI IN Intelligent Network |P Internet Protocol

wd 26s/kder national Service Carrier |SD MAP | ng&is2008/002258
Subscriber Data |STP International STP | SUP | SDN User

ar LURPMAR L ocation—Upndate MAR !\lhb: | e Application
MBISON-Fyrc wohi | o BN de MVE Miltinedia Message
MSISBNH: WG MoHPMNMSISPR Code MD_Mbbi | e Ori ginat ed
MBSRE Mobil e Shi t dMiohide Brtibe RowBligINuebér | e St ati on
MSRNeF nati onal SUuFPPVIN MSRND rectory Nunber 46 WO
MERNBA103394 PCTTigRRAPR{SHA¢258 MBI SDN-F FPWN M5I SDN
MFBTSDNVH APV V(ST FRRN, &.I | .e. Sratio Ton Roam ng
M IIUCI IVEI'(I\I' A:nl-P 1V ae {‘ IVj_ FIETVIN IVDI‘(I\I |V|| IVUUI I
PRY 'n'? Nurbbr M Yide Roagyi
RNAs 1 cted die Roamiag L%A l&zwefieat ure RRB CAP Request
RRReport Basi c| calRoamiag Kestpigted dusGrpn®ipgered featwect i on
RRInt r ol part [ SCRCAP Reguest R efon Basik chbstate model
SCCP Signal Connection Control part
SCP Signaling Control Point
SCP-H HPMN SCP
SG Signaling Gateway
SIM Subscriber Identity Module
SMS Short Message Service
SMSC Short Message Service Center
SMSC-F FPMN SMSC
SMSC-H HPMN SMSC
SRI MAP Send Routing Information
SRI-SM MAP Send Routing Information For Short Message
SS7 Signaling System #7
SSN Sub System Number
STP Signal Transfer Point
STP-F FPMN STP
STP-H HPMN STP
TR Traffic Redirection
TT Translation Type
USSD Unstructured Supplementary Service Data
VAS Value Added Service _
VLR Visited Location Register
VLR-F FPMN VLR
VLR-H HPMN VLR
VMSC Visited Mobile Switching Center
VPMN Visited Public Mobile Network
WAP Wireless Access Protocol
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SCP-H HPWMN SCP SG Signali ng Gateway SI M Subscri ber
Identity Module SMS Short Message Service SMSC Short

woVResadeusSer vi ce Center SVSC-F FPMN SMSC SMVSGdi3bes/002258
SMSC SRI MAP Send Routing Information SRl -SM MAP Send

Royt i Inf ti.,on For .Short I\/bssage SS7 Sl l'ing
Technigal r KeB, A5 “@vglt isinferpgsated Syprefgrgncy hey SFFM { or
Poi nt STP F FPWMN STP STP-H HPMN STP TR Traffic

Redirection TT.Transl ation Type USSD Unstruct ured
GSM Hiogn Mrelhspacifi@tioni ce Data VAS Val ue Added Service
R-F FPW VLR VLR-H

i sited Locatlon Re
DngltaLﬁgﬁNYa\rffﬂ CNBRUTCEI B SY (ﬁygaﬁl% ching Center VPWN
Moblly%11%1£W QMARPSp&ifNakiRr kK WAP Wrel ess Access
ocol 5 47 WD 2008/ 103394 PCT/ US2008/ 002258

(3GPPrEE AR08 aersiet 2P OrRkeleasedQ8®) of which is incorporated by
reference herein): GSM 902 on MAP speci fication
Digital cellular telecomunications system (Phase 2+)

GSM HM0WbSMS Application Part (MAP) Specification

Digital cellular telecommunications system (Phase 2+)
Technical realization of the Short Message Service (SMS)
(GSM 03.40 version 7.4.0 Release 1998)

GSM 378 on CAMEL

Digital cellular telecommunications system (Phase 2+)

Customized Applications for Mobile network Enhanced Logic (CAMEL) Phase 2
Stage 2

(GSM 03.78 version 6.7.0 Release 1997)

GSM 978 on CAMEL Application protocol

Digital cellular telecommunications system (Phase 2+) .

Customized Applications for Mobile network Enhanced Logic (CAMEL)
CAMEL Application Part (CAP) specification '

(GSM 09.78 version 7.1.0 Release 1998)

Signalling procedures and the Mobile Application Part (MAP)
(Release 1999)

Q1214-Q1218 on Intelligent Networks
Q701-704 on SS7 MTP ‘
Q711-Q714 on SS7 SCCP
Q760-Q769 on SS7 ISUP
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25

(3GPP TS 09.02 version 7.9.0 Rel ease 1998) GSM 340 on
SMS Digital cellular tel ecomunications system (Phase
wo2obs/Addzdiechni cal realization of the Short MeSsag€s2008/002258
Service (SM5) (GSM 03.40 version 7.4.0 Rel ease 1998)
GSM 378 on CAMEL Digital cellular tel econmunications
system (Phase 2+) 15 Custom zed Applications for
Jiang 20031 SI81VIek yRhing EPRAIGRE Muahie MSTSIRE i D806 with Risiidfe BVSI
GSM 03.78 version 6.7.0 Rel ease 1997) GSM 978 on
for m roanppg pedrdren prot ocol 20 Digital cellular
t el ecomuni cati ons system (Phase 2+) Custom zed
Applications for Mbile network Enhanced Logi c ( CAMEL)
Jiang CHOEIMINIM/MISM Rodisihg: PrARling PEGitiple IMINE nESMdPpIéBingle
version 7.1.0 Rel ease 1998) 25 Signalling procedures
MSISINg in # 8INdbr multigderqaming pateas t (MAP)  (Rel ease 1999)
Q 1214-Q 1218 on Intelligent Networks Q701-704 on SS7
MIP 30 Q71 |-Qr14 on SS7 SCCP Qr60-Q769 on SS7 |ISUP
Jiang m7\mmﬂﬁiribﬁ339MeHﬁﬂll aldSE@)'@tﬁl 002 Raftipld MSIS IR0 aﬁSMI/lwith a
) oam.ng: Providing Multiple MSISDNs in.a SIMwith a
single 54%5&; mylgple rogming paringrsevithostehaneper 3Mr s 5 Ji ang
2003 M MM M SM Roam ng: Providing Miultiple IMSIs and
Multiple/Single MSISDNs in a SIMfor nultiple roam ng
Jiang 2907 tMueltiplel$ Ivhg MABId Shdviyisiéar foa vl tipleNES BTN andthSsitipla

or |.tiple MSISDNs i jth a single IMSI for
StMs {of 1 sing g e SRSk chang ng. S M 10
Jiang 2007 Multiple SI Ms: Method and system for

) Mul tiple MSISDNs with nmultiple -
Jiang et al 2003 TR: Cellular Traffic Redirection. U.S. Patent No. 7,072,651

Jiang 2006 IR 73 TR: IR 73 Compliant passive traffic steering

Jiang 2005 DCG-O: Dynamic Camel Gateway for outbound roamers

Jiang 2005 DCG-I: Dynamic Camel Gateway for inbound roamers

Jiang 2007 Passive Outbound: A passive monitoring-based method and system for

providing mobile outbound roaming communication corresponding to multiple MSISDNs

associated with a single IMSI for multiple roaming partners
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SIMs for multiple roamng partners. U S. 11/700, 964
Jiang et al 2003 TR Cellular Traffic Redirection.

wd-088/1038d4ent No. 7,072,651 15 Ji ang 2006 | R A&ThiR2048R02258
73 Conpliant passive traffic steering Jiang 2005

DCG O Dynam c Canel Gateway for outbound roaners 20
1Claigy: g 2005 DCG 1 Dynanic Canel Gateway for inbound
roaners Ji ang 2007 Passive Qutbound: A passive

1. m&%{a&a g @aﬁgﬁPg%&mfé e OR Q' sub®r e Qgsggﬁtged with a

nmobi | e out boun am ng comuni cati on correspon
nHbiie Flubli &/ BikiNetRoOriadiRMN) | thel mwithidd cnsgirisiige | MSI f or

i pl e i 1 t 49 WD 2008/ 103394
PCT/ USSBisBI 208 SIEnEing aiemasnHak 1998 dofore Mobile Station

f Bgdrhatiodai Sgbs‘EHBéxl 9&&6@%&@&55%@5%5 lﬂ@%}&rw@gmr based

associated with a il e Network
t drea ﬁiﬂzsmpltlmqbwam:ng:qusst aesivgdifrogn thei sabscri®egatathe 86 via one

R m R grol Ballistil ST Shirt Bl Bhviee Crpess5O) and

t & UnStredtiied rSupplemdidir§ Berdibe datd! NISSDPLheWapCédchadstRiated
uest received fromthe subscriber at the SG via one

s@ﬂbéheefdpmm a group consisting of a Short Message

Servi ce Cengvﬁgrge?{\}/{??g} %22?55 o c?%ggg%?th rt‘ﬁd }g)m and a Mobile

Suppl enent ary

associ at ed ViuaMNdtwoke Offedibr (IMK’/TI\E]))nasIsbﬁat%@ with the HPMN,
associ ated with one of: the HPMN and a Mobile Virtual

Net wor k QOei‘%ﬁ or (MVNO associated with the HPMN, and

wherein t h i
Vodul 15 {BPRR e osCiter B BEMEVORERAR: AR Mddue
| nt er nat i on@BIMybbwitk aSuctmrbspdmdnng dHRMN y Ififefaltipn@indMobile
an HPWN NS iati assi gned

MSI SDNs Wi tﬁ%NSﬁegﬂé%ﬂ’%l(@%ﬁD ﬁéggfp\l\?ﬁWéEi ting,

via t h@ss&@atlﬂé" elaStHQS@' 'tMss%nE@MﬁSDﬁs et i HPMIN MSISDN;

Friendly PublTc Mbil k (FPMN); 20 sending, via
t he SQ@assivelyf detectings| Q@Ntheo Séi \ihg | subdcribpe’at regstration with a

Fiergen%ﬁ FPublic Mobile Network (FPMN); _

sending, via the SG, a default MSISDN to a Visited Location Register
(VLR) associated with the FPMN;

modifying, via the SG, the default MSISDN to one selected from a group
consisting of the assigned MSISDNs and thevHPMN MSISDN, when an MSISDN
change request is received from the subscriber at the SG via one of the HPMN
SMSC and the HPMN USSD gateway; and o

facilitating, via the SG, mobile communication of the subscriber in the

FPMN using at least one of the default MSISDN and the HPMN MSISDN.

2. The method of claim 1, wherein passively detecting further comprises:
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(VLR) associated with the FPMN;, nodifying, via the SG
the default MSISDN to one selected froma group

woERSIBEdNg of the assigned MsI SDNs and t he HRN/us2008/002258

VBI SDN, when an MSI SDN change request is received
fromthe subscriber at tg;a SG via one of, the I—fP 25,
SMSC alting ReMPpiRingsandyls: bahipps ZpammgcTigialing %ﬁ agpogiated
¢ g . i ' . :

IR T SIRlbE, RO (A7 pdnifoife MRS bERE Celloleldo te
HPFWN MSI SDN. 2. The method of claim 1, wherein

passi vely detecting further conprises: 50 WD

2008/ 103394 PCT/ US2008/ 002258 wusing a nonitoring

. "DR&netHoB A cla@RS fulRSH dtehptisepal i ng | i nks associ at ed

W th the subscriber in the HPM\, the nonitoring nodul e
bei ng woUpstang, tyatthe SEGthe sgbscriber'setrafdig &f the ARYIN upon
f her i SiNg:; i,recting via the.

WS 0Ety TR Pl Bosd 5 lntRion Abl B8 VA
detecting the subscriber's registration attenpt with a
VPW. 4. The nethod of claim 1, wherein the subscriber

. r B method ofclaimily avhersynthgsuhssribarregisters vt the FPMN Hsing one

ag, OS5 S8 - q: =P I P
ar?géé&anot eréIJBa £ glfésrlﬁﬂgl\%u W@S% bg:leolﬁi) %@a%{)l\]’ and
winetleir patther FRMNgned MSI SDNs are at | east one sel ected

froma group consisting of special range FPMN nunbers
and the subscriber's 15 existing FPMN nunbers. 6. The

. MEEDRR RN o @i L, widieimahd aldighea QISEASNY 8% 4tN8ast one selected

subscription activation request from one sel ect

f from & gorupuponsisting sifi spgcial rangh FBAENNnumbers ARNNhe subscriber’s
anot . her ner, FPMN, an MVNO associ ated with the
I—Mnggmgw.rs‘m 7. The nmethod of claim1 further
conprising: storing the association of the assigned

M5l SDNs with the HPMN MSI SDN i n a subscription

- dBremeseod ofislaim o vheeeisthe S¥G rpergvesntha ssibsérintiopnadsivation

S ek Mok ARt PRI clde, ST RERE RE NN,

adibther partner FPMN, an MVNO associated with the HPMN, and a VPMN.

. The method of claim 1 further comprising:

storing the association of the assigned MSISDNs with the HPMN
MSISDN in a subscription database coupled to the SG;
~ storing an association of the HPMN IMSI with one or more IMSIs
corresponding to the assigned MSISDNss in the subscription database; and
maintéining the subscriber’s current location in the FPMN in the

subscription database.

. The method of claim 1, further comprising:

receiving, at the SG, a Mobile Originated (MO) communication using the
assigned MSISDNs of the subscriber.
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mai ntai ni ng the subscriber's current location in the
FPWMN in the subscription database. 8. The nethod of

wWOE3094/003394 further conprising: 30 receiving, atpdigs2068/002258

a Mobile Oiginated (MJ conmunication using the
assi gned MsSI SDNs of the subscriber. 51 WO 2008/ 103394
PCT/ US2008/ 002258 9. The nethod of claim8, wherein a

9.SWhE ?ﬁkt lﬁh@ﬁ whér& vﬁﬁw&:@% PatEPRithIHE Pﬁl\/fl\@lsr QiEBured

t he tot elnt e routing at
st tcnitﬁ tfs MEsenil tortho Sé} vehetaiic tlmdfoﬁnmgra‘athg rswntph is based on one
si s(%bng] of 5 the .subscriber's assigned MSISDN, the
ECrY Bam A ei9BRIOPIRBINE %nd an IN trigger profile
dynam R dubsdribefsla8dgidd MRBESIIE at the FPMN VLR, upon
detecting one selectéd froma group consisting of the
subscr itheesubscribee’giBRIVBL IMSI, aid h t he FPMN and a restore

acknow_e nent nessaqge at. the. FP \

et hod “BNGFERH Bt grumicd R ey the et s EPREY VLR,
Capén hdetlinby b seldcedl Grons €4 6gbas EdmiRiag 96PURe subscriber’s
consisting of: setting the subscriber's Calling Line

| meittatipe Rithahe FEMIY aph arrertorpacknovledgsmens mepsapspeiby FPMN
ffige FPWN that is of the sane country as called

par y nunber; setting the subscriber's CLI in the MO

call to the HPI\/N VMBI SDN when the cal led party nunber

' ff h
10, T el it avhsrepares Qe biea oMb e logic

HE’éY&t&PfrBW#&quPhglgt R @ the subscriber based on a

speci al tari I ned at the prepaid systemfor 20
t he MOsettihg thelsibscrfter’iseiahlong bine ddentifac8tionv(Slr 1@ iim e ONAII to

the G aon el ed froma
orB AR ISHRL D S FMN i FLRE st e b called i PR

vvn th tKétin E}M\guba&%ea’sselgpmhé Q201 caf tS e APSMASIMSBDN when
wth the MN. 12. The nethod of claim 11, wherein

t e catied party nmab@rsls ofie cumtsiffsrent ffpmythe FPMN (coeitry; and

- sel ect (lenqerffgc(i)ﬁ% %vnq{ gl“b?elga?@ %glssférhna%s&fiéted with the HPMN to handle

billing of the subscriber based on a special tariff defined at the prepaid system for
the MO call.

11. The method of claim 8, wherein the MO SMS is routed thfough the SG via one

selected from a group consisting of a first roaming STP associated with the
HPMN, and a second roaming STP associated with the FPMN.

12. The method of claim 11, wherein the SG facilitates the MO SMS by applying a

logic selected from a group consisting of:

setting the subscriber’s sending number in the MO SMS to an MSISDN of
the FPMN that is of the same country as a recipient number;

setting the subscriber’s sending number in the MO SMS to the HPMN
MSISDN when the recipient number is of a country different from the FPMN;

52



10

15

20

25

30

»

setting the subscriber's sending nunber in the MO SMS
to an MSISDN of the FPMN that is of the sanme country

WO d388 pi ent nunber; 30 setting the subscrigari$00s/002258

sendi ng nunber in the MO SM5 to the HPMN MSI SDN when
the recipient i s of different from . .
the Froking B SR8k @ us s RN NIS e e 68 hes Bicrrigien
t ifnbdPbeldags & theeIfltMNaMSC via the SG when the

reci pient nunber belongs to the HPM\; and routing the
MO SVoutiag ithee MPIIVISIVBCtheoHBMEN SMSG tovioge tofida MisitedeMobile

L L GhI n of .t.he reci pi ent nyher d _an
FPRRE B RE (ISl e g AP ol o SHEN 9 ehay,
NWherD®k edpient fdieberdyd ndtbelohBo ERIMPMMD! claim 1,
further conprising: receiving, at the SG a Mbile

Term nated (M) comruni cation of the subscriber at

13t eﬂ?!ﬁlio?%gg ::IS gf‘}%ﬁéésm he nmethod of claim13,

erern a assigned Msl SDNs i s

di r ect egtefvingn dththe SBYN Mobile AMNnitaged (MTBComwhmitatibe of the
subscri ber is detected assively, via the SG as

bRk ﬁfglhﬁé@ﬁ@?éﬁ%@%Mﬁ@Dﬁ;pw and the assigned

VBl SDN corresponds to the FPWMN MSI SDN. 15 15. The

met hod of claim 13, wherein the SG facilitates the MI

14cEhd meghcslenflichagmt ha, whldhh KB SDN dali atnthelPAdighb® MBIFDNs is

el ngie M a0 2R M ennf T heisab et s fetected
rmﬁaa%s v thd & RS S 9@@% MelsPbd vath B PMIR, RRENRE Afipned

claim 13, wherein the SG sénds an absent subscriber to
aMSEBN cagesnondp tnthe FEMNIMEISDN . out i ng request nessage
on the assigned MSI SDN, when the subscriber is
detected passively, via the SG as being registered

15V K mathoB\Y cdifien 3.t Whéteinhte FSOViFacila@ds tthe MEB $410 B9 Ghending the

MBI SDN corresponds to the FPWN 25 MSI SDN, wherein the
rIBEMMh YIS ISP do apddBMBEHIR pponcreseiyinghere selecipd ifiogn a group

p&fn&%ting gk Llsl‘ohttﬁ?g ?éﬁ*&éé“t r&l&%ﬁgeoghcf Q?oa?ﬁiﬁ.g Qfﬁﬁgoew&q%@g message

on the assigned MSISDN.

16. The method of claim 13, wherein the SG sends an absent subscriber to a FPMN

GMSC, upon receiving a routing request message on the assigned MSISDN,
when the subscriber is detected passively, via the SG, as being registered with a
PMN other than the FPMN, and the assigned MSISDN corresponds to the FPMN
MSISDN, wherein the routing request message is received when a calling party
calls the subscriber on the assigned MSISDN.

17. The method of claim 16 further comprising:

sending a missed call alert message by the SG to at least one selected from

.a group consisting of the subscriber and the calling party.
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17. The method of claim 16 further conprising: sending
a mssed call alert nessage by the SGto at |east one

woRheeisesy from 30 . a group consisting of thect/us2008/002258
subscrl ber and the calling party. 53 WO 2008/ 103394

/US 008/ 002258 , 41 18. The nethod of claim
eﬁ"tdh%to daim 3 élél&ée“tﬁ}éf i iﬂares etMd %éls%#edmgned
.. sending a special Forward-To Nunber (FTN)
to an FPVMN GVSC upon receiving a routing request

rress ageendingt h epeniali lﬁlm'drde) Shixhbert{EAND e anFRMDsGM (& upon

ﬁ’%N‘SSI velal tdet ect e
N6t ReFP4"W&n recngs
Cﬁib%&%l:@ Rask@elyndetddtdd b

t he

SG be. i it h
S o0 (1 SOENG M AP Bnhen the
}Nﬁle SoNio ngs[&é@%hwmother than

call on the assigned MSISDN with one of. a speci al

atha PN nanek the asmened MSISDN epmespendsioghe FR MSI$E>é\I and

a@s%xt‘e% 3& I ] {t@t St t?h 2 spec1a1

gmﬁmnnmmmnbgrmdafmm Ehisé.he Mr SI\/S on the HPWN
I MSI to the subscriber's current VMSC upon receivVving
the MI' SM5 on an FPI\/N | MVSI

5E 35 ARSFE Y 3R SRR o S

Mohs$loNe lopiaselected frgnr £groep consiwmgage for SM5 to the
HPWN MBI SDN out to . the
subscrt"é‘é‘Pgst Eﬂ&e%& evﬁMﬁ@@e"ﬁd@F ProsgrRergreurrent

hod_of, c| ,
S5 byigsiy iE & 4138

the HP

corresponding to t he

k./tﬁeﬂsre&é?vlh Qhe WM@”(% LRYIPNIY fl\lig’l Wrré%@n@iﬂg to the
o an HPMN SMS gat eway

r assignod VSIS, MhesMSeodertof, ehd:MWI\SMS@elongh mttlielfH’MN;der

f th SMS .d
0t hod™OTifgRg; e, Subsebes

I
' P MRy o Payag  reaues

| esthgd EASEMI G tiee HPONIAMEDR ©OF &R QNS itisd MTIJ WIS &o the
Short Message Service (SM5)

n%@getgl@r sacugteat oS Ce avhenctie| sender\ohr BieeET ABAS bekangsrio the

(WAP) interactio

n,

message, an 25 USSD

a Wrld Wde Wb (VWW

n?era’c I'on, and an Interactive Voi ce Response (1VR)

messagmutig theAMTESMSont e HENOIN MSISDNGtoradHPRIN SMS gateway

conmuni cation of a subscrjber associated with
upon receiving the MT SMS on the FPMN IMSI, when the sender of the MT

SMS does not belong to the HPMN.

20. The method of claim 1, wherein the MSISDN change request is at least one -

selected fom a group consisting of a Short Message Service (SMS) message, an

USSD message, a customer care call, a Wireless Application Protocol (WAP)

interaction, a World Wide Web (WWW) interaction, and an Interactive Voice

Response (IVR) message.

21. A method for facilitating mobile communication of a subscriber associated with

an HPMN, the method comprising:
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30 an HPMN, the nethod conprising: 54 WD 2008/ 103394
PCT/ US2008/ 002258 assi gning one or nore MSI SDNs, via

WOR00%/8033d4 Ng Gateway (SG, to the subscriber, R@sethoMho22ss

a subscription activation request received fromthe
subscriber. at the SG yi sel ect.ed fro ro

consi SR one gpgiare WSISHNS. 3 g Yignaliog foaFwis i), o the
affbseribdeNedsEdiGh HIsE65cHPRBH s&mﬁ&& veqﬁegt\fé&?ve@@ﬁcﬁn Qﬁ&%@gcnber

5 gateway, each associated with wherein
% the 43 yconse saleated froome gs@pew)@atlﬁg @lﬁ]aeSlg]rbMBssage Servxce

AR ARG b ot T GRGe PRRBRER | Sricer Beh 1S

agéi@@ﬁﬁ%ﬂ&ﬂﬂ#s&ﬁate&@wm\@k HpMiNan HPWN MBI SDN,
associating, via the SG the aSSI gned MSISDNs with the

HPMVN MBI SDNWhersis dhey 8I(y is gsgsiciaged wWith ph@ ss@ptedo&mnng group
signaling | SQEI |ber e
HPMN so as b %t gagfég% g?P MN %ﬂa e sub owb%cp Wlhh the
sendi ng, Vi HPMN &3 a default MSI SDN 15 nodi fyi ng,

via the SG the defaul t NMSISDN to one sel ected froma

group consMaeteHy thsr subseribes dag Re FRMNSSIM wih a serrqspaading

VBl SDN, whe a%@érﬁ:ﬁiMﬁlﬂ@% N-equest is received
fromthe sug\gcrl er at the ﬁwa one of the HPMWN
SMBC aanSo¢ihtdng—|PM\thblSSD tlgsaﬁseigayd MRBISDNsotikh thatHRMN MS#DN;
t he SG rmbltl e conmmuni catjon of the %UbSCFI ber usi

at  20PSSYELY 1BRRINgeYIR é]eee 7 FROMIDE §eBU P IRS; %?9%6(21“11 the
t idsciederith the Wm%ddett&?a M atiVBLBIY. suB&ribfr;SYyst em

for facilitating nobile communi cation of a subscri ber
associ sendthgwvialthei8G, rERRAuItIMBISDNt em corrprl sing: 25 a

Subscr FRARYRE, B (R0 oo el PSS adielilsets from a group

r @shigRthg bEGRIa¥SIBndd PISIS DR's Sh® SRIHIGIN RISISDR, {&ei laA MSISDN
of an SMSC and an USSD %at eway, each assoc:| ated with

gpmquemé regeivedhomahe subsesiber at g SH tvie emgeof the HPMN

l\/%k% A the gpggﬁ%wgﬁ@m@ ggdof t he HPMN and an

facilitating, via the SG, mobile communication of the subscriber using at
least one selected from a group consisting of the default MSISDN and the HPMN
MSISDN. '

22. A system for facilitating mobile communication of a subscriber associated with an

HPMN, the system comprising: _

a SG for assigning one or more MSISDNSs to the subscriber, based on a
subscription activation request received from the subscriber at the SG via one of
an SMSC and an USSD gateway, each associated with the HPMN,

wherein the SG is associated with one selected from a group
consisting of the HPMN and an MVNO associated with the HPMN, and
wherein the subscriber has an HPMN SIM with a corresponding

HPMN IMSI and an HPMN MSISDN;
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30 wherein the subscriber has an HPMN SIMwi th a
corresponding HPM | MSI and an HPWMN MSI SDN; 55 WO

wo2R0810383394 PCT/ US2008/ 002258 the SG associ gidings204302258

assigned MSI SDNs with the HPMN MSI SDN, the SG

passi vel y detecting the subsc re ratlon W|th
an prﬁre ﬁSéogetl%ﬂmqgglaedo%rSﬁs& ¥ MPISDN
associ et srshle j‘&’et&? I}%I'the §d?)§cr§@r*§qgé1§t¥étﬁﬁ \gnlill?an FPMN;

def aul t I\/SI 'ected from a group
consi stherl§s sn‘ndidﬁ desfailg MSISDBI 8ENE L Rradsdchmed-#ithi the FPMN;

From 8" Sceeritgee e RTUYSELR ope “eiepliRm 2 erour

SVRisBRE of R LRI HSSORE ai@ite RPIUIN MBISON, when an MSISDN

facilitating nobile comruni cation of the subscrl ber in
t ¢hangexequestsis rrgceaved tramt the rsubsseiber: atethe fS@ miaong ofithe HPMN

RS Gy 3 Bl 3™ e ei -t ho S

passi vee)SG c@iating Ynobsle REmanumHtioAJf e sm&%& ih iRd FPMN
taps roam ng signaling |inks associated with the

suRE At Ipast opgselepded foprna grone corsistingof the dasatlt MSISPNgand the
capprhedRpohhe SG 15 24. A conputer program product
conprising a conputer usable nmediumincluding a
corrputer usabl e program code stored therein for

cilitati ?g nohi | e ni cati on of a subscri ber

flaih Z2n “mpwm%rﬁeG ParYRIE AetSFS Y aivingy? Bpaiering
C f

-RITBENe ShBiaps CoSATE SElHRARIE SERMETGRNR Qlbscriber in the
sHBYY,i the monBasegimoduke irpseupleditothea®Gi vat i on request
received fromthe subscriber at the SG via one

selected froma group consisting of an SM5C and an

24! U&Q@ﬂ%ﬁﬁ&%&gaﬁﬁ%dﬁ&%;ﬁkﬁ% eWc&HpﬁtBleuﬁBM\lmeMﬁf Riclding a

i s associated with one selected froma group
2epmepien sudahly oprograen HRne apigresh tucmcm aiglocfaatlé@hm tmoblle

5 A IS ARG AR L R
Corapudtebmipsisiabe program code for assoc:| at ing, via the
Gt hceon?glf’tlergl?sggle program code for assigning one or more MSISDNS, via a
SG, to the subscriber, based on a subscrlptlon activation request received from the
subscriber at the SG via one selected from a group consisting of an SMSC and an
USSD gateway, each associated with the HPMN,
wherein the SG is associated with one selected from a group
consisting of the HPMN and an MVNO associated with the HPMN, and
wherein the subscriber has an HPMN SIM with a corresponding
HPMN IMSI and an HPMN MSISDN;
computer usable program code for assdciating, via the SG, the assigned
MSISDNs with the HPMN MSISDN;

computer usable program code for passively detecting, via the SG, the

subscriber’s registration with a FPMN;
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program code for passively detecting, via the SG the

woHaSerssder s registration with a FPWN, 56 WO pct/us2008/002258

2008/ 103394 PCT/ US2008/ 002258 conput er usabl e program
code for sendin via the SG a default SDN . to

VIR asSORPIRCiflentofin dptir Eafihetn St UG MSFSON
CRUEVE RrassBetitéd with the/FEMiNie SG the default MSISDN to
one selected froma group consisting of the assigned

VBl SDNePrapier 8sabige prevam MRIdg Diir mrd%ﬂngmutaethe RGbthe default

o) r.facilitatin via t SG, . nohi,l
PRI ERE refrebitionm o Bob Bonsife ahInE R Rg MGISRNs and
| tha$IPMINeMSESBNf &l from a group consisting of the
default MSI SDN and the HPWVN MSI SDN. 10 25. A nethod )
for fatampyter jusapleroproRnt giede nfos afaciitatiste, aviguthsc SGpemobile

[ [ I
ERRRLAREI ] euoidBE: 8 rPAMC Ahing Tttt i frgm o
Sirgupa bonsistitg tod teydefSE MSISDNmdake HPMN M®ISDN. St at i on
I nternational Subscriber Directory Nunmbers (Msl SDNs)
to the subscriber, based on a subscription activation

25 RIEESd R TRINGHENE Bt REmMBRChibRSF ajsﬁb%‘iighggsts%t‘éh ith a

one selected fronTa group consisting o

Ndemea Hoblie Mabile NebantkeiHRMENEGhe muathod reotipsitsinget ur ed

Suppl ementary Servi.ce Data (lJSS at eway, ac

2eobc BEBYR P A pphis dr P ire Haces (SClath e pegore
Wb BilO Beatitn: InitdiRatkdAdN SaBstrdeMPiiec®ry Yurhbeh émlgmds) to the
Qperator (MVNO associated with the HPIW, 0 and

vifubpaaiber, thasedseiba ewbispaptidmaactiyatigiPenust beservied dron thersubsoyiber

' di ng.. | ' .
itk S0 G PGSR E ERBIERRAT ) T AP e
réanerv (SNIST) and i Arisaictusdda SupslemShiarydfSdriige abstad(18SSD)

MBI SDNs with the 25 HPMN MSI SDN, receiving a passive
ety sach asperiatpd Wil tho HPMR, subscri ber' s

E E%’Ni; r ati OfherMd e %Cf isl Sl afe R ofie ¥PRhE BIPNEREY Mobile
Virtual Network Operator (MVNO) associated with the HPMN,
and _
wherein the subscriber hasAan HPMN Subscriber Identity Module
(SIM) with a corresponding HPMN International Mobile
Subscriber Identity (IMSI) and an HPMN MSISDN; |

receiving an association, via the SG, of the assigned MSISDNs with the
HPMN MSISDN;

receiving a passive detection, via the SG, of the subscriber’s registration
with a Friendly Public Mobile Network (FPMN);

sending, via the SG, a default MSISDN to a Visited Location Register
(VLR) associated with the FPMN;

receiving, via the SG, a modified default MSISDN to one selected from a
group consisting of the assigned MSISDNs and the HPMN MSISDN, when an
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sending, via the SG a default MSISDN to a Visited
Location Register (VLR) associated with the FPMN; 30

wOo R6£1048939, via the SG a nodified defaul t MSIpphN$2008/002258
one selected froma group consisting of the assigned

nd the HPNN NMS| SDN, en an .57 WO .
2 BPEEAMERIB BALE %“Embﬁhahﬁ@ §G@ gipeie of the

iHPNﬁ@SM@@aﬁJﬁ@ﬁﬁWU@S%a&%a ahpd he SG via one of
the HPMN SMSC and t he HPMN USSD gat eway; and

faci | i faailitating, wiia theh § GS@obilsbédnemumination ofitheosubséribdnen the

ST bhir B S s Sebhy NafommuRd e MR MsTSon
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