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SGSN specific.
[0013]The present invention also provides a method of generating a Mobile
Originating Customized Applications for Mobile network Enhanced Logic
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[0019]FIG. 5 illustrates a flowchart for providing a MO-CSI of an inbound
roamer in accordance with an embodiment of the present invention.
[0020]FIG. 6 illustrates a flowchart for generation of the MO-CSI in
accordance with an embodiment of the present invention.
[0021]FIG. 7 illustrates a flow diagram of a short-code service for an inbound
roamer in accordance with an embodiment of the present invention.
[0022]FIG. 8 illustrates a flow diagram of a misdialed digits correction service
for an inbound roamer in accordance with an embodiment of the present
invention.
[0023]FIG. 9 illustrates a flow diagram of a CLI guarantee service for an

inbound roamer in accordance with an embaodiment of the present invention.
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HRNY. §PRIN V8L #5412 communicates with HPMN STP 116 via SS7
interface 106. HPMN HLR 118 is coupled to HPMN STP 116. In accordance
with an embodiment of the present invention, gsmSSF may be integrated
with VPMN VLRNVMSC 114. Although the system is described using
essential components, however, it will be obvious to a person skilled in the
art that the system includes various other components not shown in the
figure, for the purpose of clarity.

[0031]In an embodiment of the present invention, the interface between
monitoring block 108 and dynamic CAMEL gateway 110 may be a TCP/IP
based interface. Monitoring block 108 and dynamic CAMEL gateway 110
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generates the MO-CSI of the inbound roamer. In accordance with an
embodiment of the present invention, the MO-CS! comprises a service key
and an address of a Global System for Mobile communication Service
Control Function (gsmSCF). The gsmSCF address may be the address of
dynamic CAMEL gateway 110 or an existing gsmSCF of VPMN 102.
Dynamic CAMEL gateway 110 provides the generated MO-CSI| to VPMN
VLR/VMSC 114 via VPMN GMSC/STP 112. Dynamic CAMEL gateway 110
maintains records relating to at least one HPMN, CAMEL phases supported
by the HPMN, and at least one inbound roamer details.
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Nunber (MSISDN), a supported CAVMEL phase by the HPMW\,
all CSIs (for exanmple, O-CSI, SS-CSI, VT-CSI and the
wo pive)12mpd conbi nati on thereof. [0034]1f the deRCHRUS®OEO7481
not contain a MO CSI, dynam c CAMEL gateway 110
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i e rson dipaks 2Ot At RO otk 208 Vi SRRk

exb8stis BeuEled R PRMN m&cﬂsﬂ@ 112Dy|nam smbédifrlentat gedtesent

110 provides the enerat ed tao VPMN VLRNVBC 114

el rammer 0 ek OB M RICRREA i Bl Blogk 202 aind
"E%ﬁ%*séb%téb%%@@@& vfaeféplllﬂgrdtgccﬁt | east one HPMN, CAMEL

pported by t MN, and at | east one
i mgmﬁte@@nebl«bt?&a detegts\\whotbee/gepemian of the MO-CSI is

S%F Lh!%aqgﬁ{h%%ﬁé&i'nd %%ﬁ%ﬁaﬁbﬁno%ntbﬁﬂ%ﬁlh&l@ﬁ 88 cenmﬂﬁ&sates a

ram of accordance
wsutcmf%w@iﬂiqmmn updataeMpné@mt blpel 468 iatae. proyidaaidetails

rCAg/ﬁer S gﬁﬁa\@garr]féro%sjr?&g{é @l & tﬂgt dnﬂr}o?hﬁﬁifrézgrg?oan?e&s

at abase 2 enera lon b
adptabxass i204i Figahdeos: Kat208se 204)\srtares:rat thepshlonekinb@0®l fcamer

oo s athe BT opdRf et s FRHoes ab fan He S

\_?MﬁdﬁllngeﬂmzdaggerbAdmkor%Q the di:t:duga mmedgdgahhmtay ﬂfbﬁjdel the
o TENE, AL, BREVPal STHREISED & Horfle"ShuBnpaiehS ooy
Ia WeWNM b6poredi CANELPHAse By the HRMNMANIGSIS esd

P 1
T oombinagop dueras Ldeaionsbioph 20RicPRHBs: e DararS fiong
t RSarh&lecBid $ragidea *59%&1@92@0&“@@ dOREHIRS fhe M@t@saéﬂhe

204. Roaners databaSe 204 ores at | east one i nboun
r inheend reamer i, respensetindhe sHecasalvb Lpeptiopddrdate é‘eléP)jof the

A‘éﬁﬁ?{urg ﬁrg?li%r 'F%‘Séxaﬁ@ lt’\@ec% wﬁehﬁar'mﬂMnquRoﬂ@eﬁas sent

the | ound roaner record may include

t e ragrived MORCS! ke VRMMVARAIWEE 114 Mobi | e St ati on

I i
ol BIRES tatoiyhbok 20BREolals, B0, o AR B pnd Rbter
Dbbeed i@an ablleast the2 GAMKL i fhase supponed byhdhendBIWINI if the

" QRO B ﬂ}%ﬁ%q@&u {% P8 RALRREtR! RFSetd@n block 202.

CSI generation block 206 retrieves IMSI of the inbound roamer stored in the
inbound roamer record of roamers database 204.

[0038]Provisioning block 208 provides the generated CSI of the inbound
roamer to VPMN VLR/VMSC 114 via VPMN GMSC/STP 112. Provisioning
block 208 sends a stand-alone Mobile Application Part (MAP) Insert
Subscriber Data (ISD) on the inbound roamer’s IMS| to provision at least the
generated MO-CSI of the inbound roamer to VPMN VLR/VMSC 114.
[0039]FIG. 3 illustrates a block diagram of dynamic CAMEL gateway 110 in

accordance with another embodiment of the present invention. In addition to
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i nbound roaner in response to the successful Location
Update (LUP) of the inbound roaner. For exanple, it
web@eksiswhet her HPMN HLR 118 has sent the reqedT/E82006/017481
MO-CSI to VPWN VLRNVSC 114. [0037] CSI generation bl ock
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Subscri ber Data on the i nbound roamner

I MBI
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| APAANd 04 %Wmfngttﬁe WMN\&(ER%@(! HéAM@.O%%]d:d‘@at%ase 304.

illustrateS a di agram of dynam ¢ at eway

1€6! gﬁneraa@bbl@ahé’QG weneratasdha MOLr¥ dsinggthe lrefprmﬁ@n of the

PEAMER DR B1B in CAREL Sl Barchell (BSR4 30din oo

d9mﬁl¢t to:mgwkgladelwﬁye art that GAMFEr suppest iderificatiaabisck 302
BB Rinigh el iR o byt BREET SERABS Supnpitsa by
SHBMN t104d ewitholut ckeviating brao kth_@OQ:)lrmTandta:ape af @&Mipresent
B, 2 BRI ety Saor Job TRk TR CAVEL Fhases

[ ﬁﬂiggl}tB&fn&eriml 1(gle|ne3{dﬂ_ttﬁgn n(t) !Drhqmbrir_i@ﬁu%xleeefsalgggtidrhh@pdfte
. . .support ide n bl oc checks
\%ﬁ)@?%ﬂ‘o 'H"LPUE'B roggaes W@B{/F{W{l nmer supports CAMEL
ag4ijtre OGS ddne b ?fﬁyﬁémﬁb‘ C@M&Lga@mwmaeﬂd& ndtR¥tain

rmaialon stored i n CAMEL ort

b h
st atiSttbr AT BBa LR A5G ot s MG Sehbby

MiyrfaRlic WANMELt eWé‘;f qFIUBédntHinéthr@dé? cn%Eh'hBhéﬁa%? form of
stored in CA port Database (CSD) 304. It will be

aﬁﬁam%ﬁ@pqnsismethg I@PPW‘C@GOﬁ‘%d‘?MW%’r By @ MN\EaRgTatauppor t
| @0Mjirhe QAOLES &irﬂ’éihs %@%asﬁ%ﬁe%%lvqfﬁw&ﬁ’tena for O SI

technl gues to identi t he phase of gort ed

Pore o e i TGAVIEL, pPrioRierHisaion ackadoR sassbs
fl ?oc‘gu Par ﬁ@@%@E&&ag?al@l& '3, P! AMPIBR set of
the MO CSI may be sent even if only one MO-CSI has changed in case of a
stand-alone MAP Insert Subscriber Data (ISD). The omitted elements of the
above set of the MO-CSI are withdrawn from the VPMN VLR. Thus, if the
VPMN VLR has already received some non-O-CSl (e.g. SS-CSI), while
dynamic CAMEL gateway 110 has to send an additional MO-CSI; dynamic
CAMEL gateway 110 resends the entire set in one dialogue. Dynamic
CAMEL gateway 110 obtains all MO-CSI information from monitoring block
108. Additionally, for CAMEL phase 3, the MO-CSI may contain at least one



supported by HPMN 104 in addition to nmonitoring
successful location update transaction of the inbound
w0 o@aee1sti t h VPMN 102. [0041] The MO CSI sent bRpCTYszENG/¢17481

CAMEL gateway 110 does not contain trigger criteria
f@f I_V'lbﬁ&hesms -Gk anANECSihAlse, ZPP:-GeteNfASthes¢THCSI

ALLMBY 110 t trigger
cr ﬁygaréln%\égbgﬁe exac for m cl)f c:?lo?e?: gsderoends on the
aiMBIAdthDogls thie plesgridinbgntnViBMesopisscatsing GOMAITOR, it is
VPO 28 Ul e B n Ry REHE, A Bl bosea
| G@MAfFFmsﬁ,gwg;phgbAel\xf:Ehf G/@MEL@@fsu;ﬁwcﬁﬁad Bj%rﬁgﬂ%}gy vhile phase
S9r85 ol b ebored teoobhand GRS T, En MBS sior
geam&tapgm ennciasegs gPRB-CH zmtdt aﬂaprt?;tééﬁé;tf%m@@répfas -C8l.
. e onmtted el eme

IS PR VPPl i B\ i peor tnaineatin
ViRiatd lod Whehfanyhﬁom\é?MH i hrfé Qﬁpﬂxc@blb%@ycéﬁﬁ @!M\ﬁﬂ rﬂ_‘?ﬂ?m
non- O CSl I'e dynam c CAMEL gat eway

195 hean T’*@”@@gd an addl ti onal MO-CSI; dynamic CAMEL
gﬂhﬁ}?ﬁrtﬂéo i @ﬁﬁ mﬁb%h%‘é ' IEQ/P}VN Y 'ﬁN%&C@?A ?3iready

nam ¢ ateway 110 tains a

P’%/?FSWﬁﬁtal M@ "Wb GrdiGr BEEH! YEICSI) aynamitdCAMEagdtgway

o IR 9050 R3T 81 el BT 1 e e e R

SE/BN@I intesaction v a HANN SCOPiaChe tsanieatype of M@-C\ST G5l be

i e

i @043;1H|dhe dﬁb\md VIR @S emitsi ME-68t lmﬂtaAMENPSISWde@tlBQ from
6 RO AL, SRR C i3 kespR o PVl stpsed VLR
aMé) @Bp pavithiadoriyy diatdduan @uﬁé‘&'ﬁenfr Fativedh@ath®s GRlergrefed as
- BABCE VPRI RN T defeckrmenapeg in Bignirormaton

M@céﬁéd withpea disddduey it'BRd$ af airid?or UREADR, Ohe ediméta
\Zigormatl on in the applicable M3-CSl in HPWN HLR 118

U¥een changed. [0044] Further, in any CAMEL phase,
i [hoMi’M\l Mbﬁwﬁ(ﬁgltﬂaé M@mﬂ Fﬁﬁrﬁ;‘i’omﬁgeﬁl%bkl o8 %e%% @% record

nam c

1°fdﬁ%i(%§ G%tm s%‘ﬁcfi'%ieawe aﬁeraa SN@@Sful fscatipre uggat@ (mgheimg
SGPRS) td PN UKARISC 114. Provisioning block 208 sends the stand-

alone MAP 1SD to VPMN VLR/VMSC 114 containing the record of the MO-
CSt of the inbound roamer. In accordance with an embodiment of the present
invention, the record of the MO-CSI includes an IMSI and the MO-CSI or a
set of MO-CSlIs corresponding to the phase supported by HPMN 104 of the
inbound roamer.

[0047]To send the stand-alone MAP ISD, dynamic CAMEL gateway 110 uses
a SCCP Calling GT which depends on VPMN 102 network environment. In
accordance with an embodiment of the present invention, dynamic CAMEL
gateway 110 uses the VPMN GT. It is assumed that the VLR does not check
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CAMEL interaction with a HPW SCP via the sane type of
MO-CSI may be relayed through dynam ¢ CAMEL gat eway
wal@etizisphe HPMN SCP. [0045]1f the VPMN VLR CSPCDDB1086/017481
MO-CSI in the MAP | SD operation from the HPWN HLR,
VP&/SIOW_CRJ-IVMdrezs afetbp snhduad poavievagdigststhe ISRCKI(RIling GT

B fret stpiialio B8P SR IHE o atBRc M ERRiican fotind
d Ed?mérs Iroeecordppéen gith nartotieeri evhosdimenioof thee pmséﬁid mventlon,
e ,
Uik el HeByay 1 Pt TREN BiLk (< afiéRgR ks the
Ivaaﬁ&a.lorw mPsnw iThe HIPMIBKHERES B R éekptiree Wfﬁl@orhdmtd?fng the
e after a successf ul locatro
L BGate ooratp a e SghaHin Astreptitortianlone MAP 18D,

PHeWeSeO R tR@sd eg&ua%ﬁmmg P& (ShapgénerR! :‘Mlﬁb %r laS%w
to VPWN VLR VMSC 114 cont al nin the record of

CEpngiatian dyreabBEMIN T@MRESTR nl B dorenatigdredi {h aHe SCCP
R § ot phAUERI g iy SE RSt voo

ofhroughcdynrangierGAMBb raateyay d10nk wilh Lseapprppistadebly @yperson
SR g B8 Qb VuaAs AN 5, b B4 b SRR EGT e
SeERitdabhd fajl \Gﬂhlmmewcmepéﬁt&s)abentVPl\/N 102 net wor k
CUASRIARL, v s 25058680 3 o33 R D s Chieb e
Vémtabdi’rhentst of meapmsamtdmt/d;mtontdire W@Baltjpamquegenmh&: kOnd @r
VWO 2006/ 121 PCT/ US2006/ 0174 t t
Rafatingse Bivts My MR memanted m; 4, ShoB i teskad witoyt
(Ife\wétlr@h&omt m@ds;ahtoa@d 'debhd I therprédemt aneattioAN FafthéD the
roane ccordance with

f ound
RERR0S arisB e W o, Maranpdbetd bIRRCLMATAe memgathir fo @
GAMEib prgRiAY cddkd férahﬁTpleMBMéltnbh RorCh WMeBlorkt ns@dall tigse
stand aI one MAP | SD he, HPWN HLR GI i s captured while

nBmIeBeMAiCIre Jesng erieuyihie the ﬁp'ﬂwdswec%ﬂ the mgesent
Aiﬂdérﬂﬁ}ﬁ of the stand-al one MAP | SD. However, it uses
a eci al nunbering plan generic nunber) or a

91H%rfk|"%#ﬁtr%ﬁ¢3t aemwﬁ wap Poceuplechisr pferder
tﬁbdeo%ﬁ ﬁCQEcorHﬁ%%a%ﬁ M éi‘nbr"ﬁ ith8f BPrtﬁé( er%s%rﬁ' rﬁvsﬁntlon

dgem al nunbering plan or translation

eniee chagavp2 g%ucew@igd 1a glynamicnCAMEe gatgs\raefci 0 w WM
PEMBISTP 112. Service node 402 implements call control services for the
inbound roamer. Service node 402 may be a VPMN gsmSCF. The call
control services include a short code dialing service, a misdialed digits
correction service, a Calling Line Identification (CLI) guarantee service, a pre-
paid local number service, a missed call alert service, and an optimal routing
service for the inbound roamer.
[0050]VPMN VLR/VMSC 114 receives a call from an inbound roamer for a
called number. For example, VPMN VLR/VMSC 114 receives a call from an
inbound roamer number (A) dialing a called number (B). VPMN VLR/VMSC
114 is configured to transfer a call control of the inbound roamer to service
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skilled in the art that other options relating to the
use of SCCP calling GI are possible and fail within
wo b@weazspe of the patent. [0048] Further, vari oPGT/DEMOKE17481
di scl osed in conjunction with the disclosed
enboe4ORITIR ¢dll ddmérobis em@sferied wend ICAMEBL Appligition Fayt (CAP)

u i.que entjtij.es. e re.o ck

- Titkan Delschir PtPR) pERRERY ThBAEAR; e Gonam M-S
dgwna?g & ah Lava{%é@%fsivﬁvucé fnaa@l 4920Tkis Qafnstjha% unmeemnzcau from
I nvent 1 on, urt her e unc erfor two or
mifieinBpuRthaEes iHBRPaAFES Betorré? S@’W of the @EOMQWW and
PHROIAIN AHR fieT harBRE R Nthat VPRIN litsalf. N Sk rfaedeﬁroeldes
these inplenentations are deemed to lie withint

s peeq‘-asaahlafog@aﬁ@ tor thehearipue satheontrql $erviGesn. [ 0049] FI G
dsh}ﬁéf g @ﬁst%é@@ ﬁov@?\'gﬁl—fog?r Jalw@sql &%ar ftbund

rV|ce 2 in accordan an enbodi nent of
t mrmrelgeaopowme@wtbran ergbedimest ﬁbtﬁ@ presentdnyantionedt step

2402 (s AahEERE khoihe B GNETARIRG!oamer. The

control services
t Frbound beamer neoemimomrmes‘/ at:leaﬁtdtle Interpatienal w&owe\‘a@mrlber

g ervices include a short

i%’gﬁg/ %lﬁgﬁé)?&r'\vpé"grm'rogh% idl aled digits correction
sm%lzp!e step S, lthengetectivn tbldeindetéctsathecbmer(gélnbyatlgnaxf#lﬂ KO-

nunb

A
f dcatith® uptidreLmise tiesuradeterirhtEsONNEINB: MEHHRMIS(HIJRtmals Iser(;lt the
recei, ves rQaner r.a galled ..
nanrbed el darhe SPMLRTI e om0 tof sl enipton
f b%kadéne'ré’cbé’liﬁé* NOATSY ofNtHEbRbo(Ae rearabi BGS@d oAl sekast a
nunber . VPW LRNI\/SC 114 | sr?gonfl

tl%‘\é'?lerpfwséawpp@étﬁﬂrw the FRMN &Dﬁd%ge%rm?'@er if the
ngeﬁér%ﬁon bt tN@N?@@éngL%aﬂlth@@&%OWéfﬁﬂowMﬁg block

The cal control is transferred via

mwct@tth@ lew@nated(@ﬁbqf the iibopad resmende e VBM'\PMLR{VMSC
H[) 23 Fgéamé)clﬁustra-f&e %V\;’C@g Cﬂ?rt gbﬂéra%}i 5 th@OM@-CBQ in

dress of service no his ensures that
t hecardamcef witimanterebadimentref th@@ment nvaption d¥kenianikpund

| R latrh i PN GBS n o UPIREIA s o

neﬂmew yiransbctiam triessageito tthe HRIVINoHIERc alllie owmitering block

Z?%%ﬁltg? X eg\%%%g%%lpﬁ d‘hé%s%é%,Lﬁb SQaﬂplgllggﬁﬁﬁerdfa%r, at step
602. At step 604, at least one inbound roamer record is stored from the
monitored transactions. The inbound roamer record contains at least the
IMSI of the inbound roamer. Additionally, the inbound roamer record includes
the HPMN HLR, a VLR/VMSC, a Mobile Station International ISDN Number
(MSISDN), HPMN supported CAMEL phases, all MO-CSls (for example, O-
CSI, SS-CSI, VT-CSI and the like) and combination thereof.
[0054]Next, the monitoring block determines if at least one triggering
condition is true at step 606. The triggering conditions include successful
location update determination, and whether provisioning of the MO-CSI is
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roanmer in accordance with an enbodi nent of the present
invention. At step 502, the roaners database

worahoatizisps at | east one i nbound roaner. The | PGDURIN06/017481
roanmer record conprises at |east the International
\Vestsiuired &uidbe intioend roateertattiye YPMBI YLBVISE. Iftivocorditions in

5 ti,on tects
RBPRIos el fle SRR ikseysPpaREF BY i M dtofRiso
i abstep @%oanerCSInger&BaﬁImldoglo ganere\th(setﬁ\%}‘1 ""bhwa‘;f“ﬂg to
I The_.c e nes e r e \
B AU B o hBar e o e BN 6 sie° GRAN OB FedsEne
ACAMELD gsféwayt meg@hs Wﬁﬁ@iﬁaglan el sk tctg QI:?@ r(ﬁill\ﬂELtﬂ!'%ses
MO- CSI aner ase on_a east a
CSie0rtstl et des ane P The cRpsatian of MO-Ca gt dascribed in
reggres, if the generatl on of the MO CSI is required.
508 prOV|S|on|n% bl ock rovi des the

Q@Hg%lgf %fapéé? 61@ RrAUSIPRIpE BIRgK PEdEeng hetgeaetataiiMO-CSI at
Min/ ViV VIW\Q@I@H: se‘f;\dlnbl Hsdisid- SI né l@lbﬂl’&%ﬁgﬁcaﬁl% Part

generation of the accor ance

M) IRsatt %bet?merdP%ige(fﬁD)l MherVABHSDiseasuad Usibg IMG! of
r s with the VPMN VLRNVSC, the VPMN
m@%gngggﬁhgfthe MAP transaction nessage to the HPMN
HOES61 The: fereaping rdesgripfloncdescribes sams df Hiee WAIP control services

Jropeedis Bt MB33R0 FaaritS BHA: Brostit BBl 6 refince
!r\eldopde i egnizadiment, ftlneaMPNNa gsmSsR maiqg;ets ?a?z?nelrﬁgﬁt lo?jhﬁl
ST ) AR SR sho e eieRirgEnt 7R3y hsdiinaralesdn the
r‘ééMNdVLRNMlS@s SlmﬂwlyHEPM\IVFIMRJ gemeoR M5 Goe @nﬁgﬁ)ﬁi@dent
é@%%‘%é‘b i ﬁgfgs%faﬁ%ﬂ W'Wénéf("(q R way.o-

q8057]196. QSIlustMTeﬁﬂoﬂrmbger dfikehoriadtilleCiMALS fdr dMNinbound
t her eof . Z !et‘?" , the nonitoring block determ nes

fPa%le frbasgor *ga%rembgdm&@mdqftth%ﬁrqsgnt inventian. £¢ sfep

62, thEohikdrigalbdku<iensli btéu@&@sshﬂ %daﬁsn §H&§tesa$ftﬁé CAMEL
| ocation update determn nati on,

FuepPRing RN the dnbaundspamer. Tm WIMm@/qulggmvndes an

ﬁﬁdd\%@%@@lﬁ/}éﬁﬁ to ﬁg%%@é% g tl\{i%l_ﬁ ga gt 5@@%4 athe

t'm%ndtrﬁémmmgrdplnglyée%tmdM&I @ﬂthgynlncnmdmﬁmer ghe MO- CSI
54 MSSERC, b TAOR POR M S IEE UL S oL
SRy defeplp thakthernbound s:taemr@&@ordeuesd}o’taImtam the MO-
CSlI of the inbound roamer. The dynamic CAMEL gateway provides the MO-
CSl to the VPMN VLR of the inbound roamer by sending a stand-alone MAP
ISD containing the O-CSI and IMSI of the inbound roamer to the VPMN VLR
at step 706.
[0058] The O-CSI for VPMN CAMEL phase 1 does not contain TDP criteria.
The O-CSI for VPMN CAMEL phase 2 and above contains the following
TDP criteria
[0059]“The length of the dialed digits is less or equal than X (e.g. 6)”
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CAMEL gateway maintains the information related to the

CAMEL phases supported by at | east one HPMN. The
w@emenatspon of MO-CSI is described in FIG 3.P¢DOSHPH017481

step 612, the provisioning block provisions the
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I\/IS SDN HPIVN T '
cbielBlay v by TS TR ol ReBr Vi Aol e Sl Pre il o
dtheS—lH’MN @®mBeFN the MO CSI of the inbound roamner.
RS s B BBt Bk St

Sfor It Mbesd Mhdined PPascMdadal Wih tdhcerRb6Simenl @f |th@|pr@efent
the i nbound roaner to the VPMN VLR at step

[ bueionTIfd stered02f die mmoiodngvBlockietects 2tguasenpiul location
CQRIaR. et T O CAVIEL! Suppofiily QFRN_50ne/ABbGHAIVEbarRbASPho

2 and above contains the lowng TDP criteria
[ moe@qnﬂglwléorpl@n@we@fantlnbotmdaméme@r@qr@ to the dange CAMEL

PPl 8087 29 tre Pl ettt iEAd ateest e st o

nﬁlﬁe@baurﬁwmam@rodbe MO1C3lo the MFISBN, ghe tHPMN HLR and the
VPMN VLR. The dynamic CAMEL gateway can detect that the inbound

roamer record does not contain the MO-CSI of the inbound roamer. The
dynamic CAMEL gateway can provide the MO-CSI to the VPMN VLR of the
inbound roamer by sending a stand-alone MAP ISD containing the O-CSI
and IMSI to the VPMN VLR at step 806.

[0064]The O-CSI for VPMN CAMEL phase 1 does not typically contain TDP
criteria. The O-CSI for the VPMN CAMEL phase 2 and above contains the
TDP criteria, for example,

1. “The dialed digits are not routable” for CAMEL phase 3
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(B), a VPWN gsnSSF transfers the call control via a

CAP IDP containing the |1Msl of A and the short-code
woRoB/121894 he dynam ¢ CAMEL gateway or the VPMCTERBOFH017481

at step 708. The VPMN gsnSCF checks a dat abase

cont a@ni ng“'l‘trreapsrsfimbémel dialgd rdigitseis HRMNr (B0 predi hfpr tCAMEL

t he sliort %(9?{6 and returns the translated | ong nunber

\ths fiect command at step 710. Optionally,

t sz Vll\/l\lhgsm‘é%eilisaw tgnelrﬁmed cligite ls\d—ilPINéMdePMN(Qmﬁ%nUCthe
(0] al n e transl ate 0 n n or t to
ROl eGP h FAMELa g2 S above.

e [ipesvIRsH r@:flnbé%hdorroﬁ C[(gA) MeRES bcrﬁnsd‘a@a dn%;nt kainghe VPMN
pur poses, the Vi dynam ¢

s88MSSE iransfers mppad;lyaougplﬁ@a a C@ﬁ:l[}ﬂyontammg the I%Sl ofy A and
( FHEdhigq ngﬂof‘tﬂb fH&%???é CAMEL E%ﬁ\éegg’gé NEMR' GsmEBY at

be set via a uest Report and events
naigpb 808 dbei Vé’MNu@srmS PCaERBEIURY eh t GRIP o PBEBIY) command

[Qgrﬁglﬁ%"‘@l’(f cortlefcgdc‘él.xh{ﬁgwt&g{ OWN ngsrﬂﬁéﬁagy step 810.

equi ppe andl e
c &lptionalyt thel VPMN gsm8GEhmay @Amrmmumye pmtbxtpe #UNt gsmSCF

t

d&g%ﬂgm % %8?2&,5[ nuh%%? ghgt‘%\'a&s& cdotﬁgté{:@?"gi?sggéﬁ\ge for

a 0066l aocbrdaaeewith an muimdd"aemteofvthe presentimvedtiong fidr lilling
| POEBLES 0 INSRkhSeiharboBePER: odfal el 84 duer
COMHEL b Uiy thenQAFHRO @ﬁurmh}e onabgm@ahfbnam) Event triggers
C REvciFnarh ve oner® RREC (aiet BBGS st iraas pligdhimeey be
fﬁb%:léﬁkdfv@méchPlE'RBj et Ré;ﬁtﬁfﬁBCBM) I MBI of the

| nbound roaner, the t he MS|I SDN, the HPWN

ST WeyRRT heHnbadd o ier % leoqds, eRReRy i 8R O-CSl, a

d@%@ﬂelafyhﬁhy hBﬁdlé rﬂtb@éélﬂcoﬁn%warthwoagﬁ ACAP %8lay %#oxy back to
contain of the inbound roamer. The dynam c

MPWMCE% provide the MO-CSI to the VPW VLR

g, SRS T g1, O b gk e o

str\@pua@eoar{\@oachr@lammlth feoremipnimenivei the pEesent inyeation.
LR ORI B eboeto Lokl 816
c CAMEL asuppmln@x\élﬂMNe of the 'inteindi wiaewrdiThet moniteringoblock
' Bro%%%lsean m%ur%lme?r}gé&d?io tt}e dynamlc CAMEL gateway at step
904. The inbound roamer record includes the IMSI of the inbound roamer,
the MO-CSI, the MSISDN, the HPMN HLR and the VPMN VLR. The dynamic
CAMEL gateway can detect that the inbound roamer record does not contain
the MO-CS8I of the inbound roamer. The dynamic CAMEL gateway provides
the MO-CSI to the VPMN VLR of the inbound roamer by sending a stand-
alone MAP ISD containing the O-CSI| and IMSI to the VPMN VLR at step
906. The exact trigger criteria in O-CS] may be any international number,
HPMN number, short-code or just no criteria in case of CAMEL 1.
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WD 2006/ 121894 PCT/ US2006/ 017481 2. "The prefix of

the dialed digits is HPWN I DD prefix" for CAMEL phase
wQ2@ad2mbove 3. "The prefix of the dialed digiP&I/US2006/017481

HPMN CC NDC prefix and the nunber is not an

[ [(t069]Nwémﬂr@I mhoumbrdarrfanr(AWES Endipter@ationd! edibiee VPMN

dggrggg%\h r?ns etarﬁ c(:]I | r%g&g ?$§A§f| '@'fiﬁ cPﬁtgménfgd |thaé ﬁ%ound
Cﬁ&&éﬁ&:s nélnﬁbeﬁt tﬁéH’MlleEn@ araédpaty mlrmbéﬁ\t'slth@ﬂyrmmmd)ﬁt\MEL
m sdl al e | I

UpRRMGH oy P gam%&d%{%ﬁ@w%“ﬁﬁéwa%rﬁ%%nas
Célideomnesing Cmnalcmﬂr%hﬁd)rﬁgoﬁ bet-@rq:rarnacsmfs RigB:

to the VPM\I gsnSSF at step Oﬁml th VP
ganether F%(S}Ofédi"ﬁﬁﬁw?'&%tc’@t%‘% A rthéncH Mﬁ F
t H‘-ﬁur‘g%rfh%cl;odﬁ\’lgbﬁumﬁé}dtcf @haaElviN G gérﬁSSPewé(PM‘CAP”@QEnect

accordance wi th an enbodi nent of the present
| agtmaind rat SanQtQ IThierpgll npaflepis e inbopmdypgqer is routed to the

9 RIHRSE! SR ﬁpgﬁyﬁe{a@t Y BB by % i %Eﬂé SR B¥rty

usi ng the I ni arg | I'nformation).
Eindormation gegsaived frang obe%mndﬁMStSwaw RRB (Request

SRR BN B W RLER Bt A8 66 Blossi HhBRAGHE (6 Kling
r parpeses, sthal RNy gsBCHfoydamict GAMELCgaISIvay anayCeet a eiwdtgh
RO nd e B, B2 O RS R” T even

If krigg@tsr afagaoasétl vttt ONFRRRE (ReqUiebt Bapmram(mm)samd/ ievents
or i nbo

e s reREVSH VEHBS HAESERE EHOE PR BCH) st ep 902, ¢ he

Mpgv7i PloviieB! iPhe iHBd @Rt ®aes u@ﬁﬁ@@fy%qdlm&i wmm anuumea a
at the CAMEL supportin und

TR Sl BAY RignaiP ek oAb SRS BRI TP BY AR bck to

I foHEMNOgsrhscrynam ¢ CAMEL gateway at step 904. The
i nbound roamar record includes the IMSI of the mbqungl
or

r BTRIFIG. 10 diusiratesi, flawhdiagranspia Prepaid4oeR| MIMPe[RerYeR:
Ee | nglﬁ'ld BEmEY Wﬁné&orééﬁngwﬂﬁt%&ﬂﬂn&ﬂt 8€tthé %ssent

oun roaner record does not contain the

oinvehtion AiveLarabodiment destrees g GHIEL DppEmeptatienslgployed by
QYI*’MQ >Petré?t‘c:‘)r MRt Sirdde H\nga%ég MRE nglélﬁﬁ SWIQI %’amlng

sendi Ing a st/an D contaln
t lseluﬁzarcsy offerihg a/stepacd lobal nupNAer tn_meambmgoameva The

ei@g?@ skeg)ggtfozﬁ Eﬂ;gg@%i?orina E et RY 2 28cALEful location update
at the CAMEL supporting VPMN of the inbound roamer. The monitoring block
provides an inbound roamer record to the dynamic CAMEL gateway at step
1004. The inbound roamer record includes inforrﬁation typically comprised of
the IMSI of the inbound roamer, MO-CSls, ODB call barring, the MSISDN,
the HPMN HLR and the VPMN VLR. The dynamic CAMEL gateway sends a
welcome SMS to the inbound roamer to confirm if the inbound roamer wants
to have a local prepaid number using the same or existing SIM card/handset.
If the inbound roamer answers yes (via, for example, SMS, VPMN USSD or
IVR), the dynamic CAMEL gateway detects whether the inbound roamer
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HPWN nunber, short-code or just no criteria in case of
CAMEL 1. 15 WD 2006/121894 PCT/ US2006/ 017481

wQ 0@6A2Mhen t he i nbound roamer (A) makes an  PCT/US2006/017481
international call, the VPMN ¢gsnSSF transfers the
c eddora oontitaimls the M@-CSART Itlwlrmoumairmémg Updionallyp ltm;]ldynamic

s _nunber.  th a L. ed. par n
¢ hARE ey tient daritiay 1P- Gl E2oiisgE rdse dhE vapN
9QBRNINSCVRNB! dypaipig-CAMELSgatewhy wsubB aUMAPgIS@W command to
external | P neﬁvvork o[ . ou

VS,
S TR e MO e eEh SUMOSP SBRTPa R It R ationghgep
HilyYDb. gm&ﬁ%anf@mm Garewa ptdvitcésrtﬁérm oy tcs hfé WEMN VLR

gsnSSF via a CAP Connect, conmmand at ste

il
Ol Iaiacng roHBeT B Gening da Tt alortc, AR 198 tapaining the
I RIRCS) eI N HERY PR L RPat S pCHlds m‘[hé GBIV foaRfer

the calling party information received from

otrcod deemaotiontain HeadVOrgS!. [The rapetiriagersrigriiacia thg MO-49!
I

SRR erARn A Rnatkr, Y{b ABMIC Byriber b cidhtbde, any
sk:tcahnlmbercany MDRbéyonanyrrymbes withra prefix, (Ethron Blbt no cntena
e AR R s MR e e D e
bgateeagi ved via the CAP ERB (Event Report BCSI\/D
e L g P R
cHPlMNFt)mttmgder\gl;@fllé %gmgPMI\D%gRI\fI\I/IS@ qirtbe(mdwnbi rbamer. In
t he | gs L illu

B foHEE S o (CAraIDR B ool WP dngac. Bihas the
| BOwtahd BpMRIdifliRg %éﬂm@dﬁ!iﬁl@erVWIe BLL‘AMEDQgplGEW 130f>hé§ée4

present invention. The e I ment descri

i wﬁh SRbReMeRA apd ;w'B@/t@@awterapt\mOﬂilreqo@rra@@fy QainyNnber.
S[mbﬁvﬁé\@kh@ﬁ.%dwhht fd&'n%r'\/@l)%késs'd%ll r eRMVPYIN gsmSSF

sol uti on by fering gre paid local number to the
A

i HBofAW th@a?ﬁﬂrcon rglovze] ABtIBF tpothe dypa@icBAMElr galgway or

b I t
N S RGN s cre

rehithe folioying a@wblpra@twmusevaﬁb@msqrbamﬁd rrethﬂ artt\wll

t
- SRRl i et TNIEE el e B8 cofirl 18 o
obthet fastionSIwithbut ldeviatiig diroch tloarspitit ad- 6Siss oOtie cmb$ent
I‘I‘6Itlil the Mol SDN, the HPWN HLR and the VPMN VLR
T é”d am ¢ CAMEL gateway sends a
1. If the called party number (B) is local, the dynamic CAMEL

gateway changes the calling number to the corresponding prepaid local
number assigned to the inbound roamer (A) and applies prepaid billing locally.

2. If the called party number (B) is not local but with a special prefix
A, the dynamic CAMEL gateway changes the calling number to the
corresponding prepaid local number assigned to the inbound roamer and
applies prepaid billing locally. The prefix A is determined by the VPMN
operator and communicated to the inbound roamer (A) via the welcome SMS.
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wel come SMS to the inbound roanmer to confirmif the

i nbound roanmer wants to have a | ocal prepaid nunber
wa@giag2she sanme or exi sting SIM card/ handset. PCT/UB1006/017481

i nbound roaner answers yes (via, for exanple, SM5,

VPMN @SSD @tthe taliBY parthquechbea (B)ds GaMBLalgait emw gpetiat prefix

LRI B T L —

nacéwanﬁfe PR BNad Idetemh@edimame: VI NEbpgatawayd
mg detérmne if MO call @rrln IS in i‘&ie at the
\RNnuUNjeatRg EsCheTRRoud TaRmEr M%WS es a MAP

N@Wﬂg)aﬁ@bunﬁ@ ”@léedyhﬁl%ld\@W@U gdiéWAay Réedd totdyamically

ng 1s"i1n pllace at optional step 1006. The
dprmareventgaggersyen eatbgnwws mééil&qﬁvénm(esptheé ClrelemS/PRAGS)

\Y/ d- al MAP
& Broce? e SRR ot B e P P BT o VLR
Si[ﬂ!]ﬂ7]1]%8 subsgription nbwagheaniemarier dyn%@l@r acegingnde different

C I
B BB ISPl PAAED ek A USTp e
nusbein thfe%elshmetSMSdﬂ thap;epaicbbaal mumiprrserdes. \Whei éhere
or_any .n fi _ ' '
e ARG Opligrt, ' YEBAE biauSt oy Shrots'Bhe B8 rid icRe
a'ggb%\ﬁilﬁg’?ﬁﬁbﬁfl@%ﬂﬂns gat evvay [0074] I n sone
enbodi ment s at d
vmmslwwefvre@gwgﬁﬂy% PR & SRR e Urgy's are
'I %P%éﬂmae% Qaﬂﬁl avaretl)éPd?ne s{m tfotﬁlllbﬁlzvur?sg cdﬁbéd&k pt ion, a C}AP
e i nst ea as t
AP Haka GBS JUEHE M RVRITPIE GPPR.0 cﬂ&ﬂ/&fp?iﬁﬂﬁgﬁﬁfﬁeﬁr@f‘bound
Q@%ﬁeé prifiiéd call segnents and Ini t| ateCal | Att enpt
handli1ng to nmodify calling nunber. 0075]iV\hen t he

i nbourfd drkawed roAINeRRIRES PAsiPald) roamess:\ioig sg§ﬁ§5preply path
g%ﬁIgSfl\ﬁba%Ee ##@Erl\d cgaspe Ior VdLéto?néFAE’athEalFso atd %llovc\)led An

at elay or at step 1
Thenpjeahihe v@me gmseam/lsﬁérfﬂlm one or all the

O kB POBSHONE) AP el BRUBKEumBerRRIRRR offidie four

in the art” w the dynam c
QQNMYOWMJWWEUWMHS onpyeur beme m:mmr apd fmaking local

Yl BB, e By B S O 098 F g o
i SMSotmal3 witie atky XawhereCKMELIn gattiplesy ofc ba ndpsksictadefrom your
Cal doung Al ot O S ofer 5L WhE YU Rk OF Blal 23X
to apply for this service. No charge will be made to you for the activation”

When the inbound roamer replies for service activation, the local
number service sends a SMS informing local number and forfeit period etc.

2. Inbound roamers are CAMEL-prepaid and VPMN supports CAMEL
inbound roaming: in this case, reply path SMS, MO-SMS, ##send, and
customer care are allowed. If USSD is allowed, then USSD may be another
option

3. Non-CAMEL inbound roamers: These inbound roamers may register
with the VPMN but the outbound calls may be barred. If USSD is allowed, the
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nunber assigned to the inbound roanmer (A) and applies
prepaid billing locally. 2. If the called party nunber

w@ B)ositzismpt | ocal but with a special prefix APCT/H82006/017481

dynam ¢ CAMEL gat eway changes the calling nunber to
tint®und opame o maiy ryale mmbnitbbmmah‘mrtbsmeaﬁh@nwrécp then

F2% PR SR VP ERTS, A e BBy SR AL By vsShRRct alowed,

dipsT artly thealO-SHdSTiS all@ﬂéld;td) the dymnicrmwad gaewE, (A

poT) UBSBBRIER T ABR toamefs. RS CAMEL VBRI 37 ierkdPMNbglow

registedtiohcaabpbbarrihgoubaprICtalls. B &fid éc&warfoh afieNappreach
at eway keeps.the HPMN number but applies

B?ag/(gﬁ lgse tﬁﬁ%—igﬁﬁséa&w'ﬂ) SThe prefix B is deternined

by th@ YRMELORBBAA® rodRers, ABRTBAMERNEEMNO ahfShé rﬂ-g—"}\mddo
(A) via the wel cone SMS. [0076] For pr epai

BP‘i @i'% regisiatigmiali thiscaenarigat saiee appragsht may be used as
YR hih e fABMNgWRIMt L 1 ggers on cal | answers and

di Sconnect (or otnger ci rcunstances) and process the
event & T HRYIdaes not efiew teiinbaunt! manr t§ B@RT inTthe VPMN:

TP paficRt o1 TS SIS B tnd GRS ater AR ke cmeapayne
mammugay @Brreglstemd shihe klPMNva\w;nouusn&ﬂmmg theeHR&IN: dnean
. Ve re
SHBolmert I8 USSE SeryRe T NN JE AL Gn. RSB iR e
manreg ;elatmsbmwltmmpeiwmtmmtﬁmﬁmg’wm@ﬁ th@ Mbound roamer
USS C r care is
RSBk SR B P MR (52 o
a{mbswvlf dfas Y/ PO4N [doba atot a{llG\Q?@%lgel gv%cr?m Mlt@SN%gfér\é( allowed
e different in
SHBE B30 BT CH i b ShELST SR B h on
ravaiablé optioh.t hi s case, reply path SM5, MO SM5,

UsSSD t [ al l oned. An
T00KF e 20 Chibiad Do Baigis CAMEL Sapwansiay iseie GAB

FENi enesbnirol aAB LORAl foRfPALth NUgDET, eWé tatCW%mN
)rg/our SI M so you nmay enjoy receivin n your

GEVMShdp this, wmha@nm@ml\ﬂ& @aﬁw@yanalv 6Hnr| any Ivcally

%ﬂh@%dt@b&dsﬁs\éh% tl?fé' ttaghgptése %'{ S\}F{Mﬁ rg&?? %?geﬂé F§%F{ﬁ)
déR M T TAT oy dhgse agsountat . U may al so caII cust oner

s3I act&RdnddSwith HhedmbFdifent bflhe ﬁ%gel% invention, the local

number may be permanent. In such a scenario, the dynamic CAMEL
gateway does not send a welcome SMS to the inbound roamer each time the
inbound roamer comes in town although the dynamic CAMEL gateway may
send a reminder. To avoid conflicting with the HPMN operator, the prepaid
local number service may be limited to a non-O-CSI CAMEL roamer.
However, the same solution is applicable to an inbound roamer with O-CS|
subscription. Also to avoid conflict with the HPMN operator, the VPMN might
also seek permission from the HPMN operator before the launch of the local
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to apply for this service. No charge will be nmade to
you for the activation” Wen the inbound roaner

WO epbiles9f or service activation, the |ocal nuPGBEDS2006/017481
service sends a SMs informng | ocal nunber and forfeit

pawinbdr sdroice 2sindePION pebvidesdOscatirsen@eeto-rmargpel the #mbdund
VPMWMN supports CAMEL inbound roamng: in this case,
r EAMEBat h SM5, MO SMS, ##send, and customer care are

akdo@s‘ﬁﬁe HiPM rafor ahépméeasbh@anﬁ@%rmdh%ua@o&m as

o tion 3. Non- CAMEL i nbound roaners: These i nbound
fepaigalpcalepurgbeyr senyice rRllewe aypPiROKNE reaBeh At WA docal

g}éé)%ld@)l\/l Rardath&d: chah |H§$Pe 'l—ﬁ’l\ﬁN' SINEEardifRdsdtd HoRever,
2 121894 PCT/ U82006/8 481 i nbound roamers nay

ntheeHP M erpraion wmeulsHypisally lpsesgame dogab MOyaalt examipg, éqvenue

A R AT S, S AL A

t opemmrdylgahiqsecbﬂmagmgemiyreV&ﬂU@NVBEallﬁribdbﬁopfepald local
{9 non- CAMEL VPMN and the HPMN al | ow

regi Stration except barring outbound calls. In this

s {98 4djAlthoughatnis seppicedoes notergqbice asew A1 sard gie stileggiiines a

{ Retherin ot s st Lt T it R, P ol Rfe
fsmapmmganb}y rmypﬂ@aiaﬂflgli_lﬁ’dadawg/l"l\' sg%g?mm ro:alngdne consent by
| BTG aRRICTAS refarsy Prod AN Bt 165,475 5Bl ol by the

caibban@m@brﬁé@t@&oﬁ b the donad Fesn@T prepaudbacarl edcoditeFor a
|nbound roaner be regi stered at 5 e VPMWN Wlthodquth

Ek-Rgsechir ePP' inboundroamerihis Man @1so; e Plasdgsiucte

SﬁHeVirfE)%uﬁ@)foQﬂe#@ %@nsérﬁ Wd?éﬁérﬁﬂhl\%\l'af MOTEANRMGIAST Brtain
roam ng relationship with t he aut henti cati on

ofmonBt viahd simulationef a MQyRAPbealsin faphip tae ingqynds tegmer
anEg)‘éWl & ouﬁf Iﬁhﬁ |\ﬂ3 Mies| ARGV tﬁehﬁ\bgﬁ’ﬁ@\'rgé}ﬁér RRdht

ent S\Ves are al [ owed only t
dyﬁ%(ilﬁQ:ge\tAF/ELCfg@ﬁré%y and reply SM5 or MO-SMS is the

. Fyﬂﬁgbﬁ\éyr%&%mdﬁ%{ﬂ s[emn%;él%—gs s C%rﬁ%é%hﬁ rédrhédr tAGtis
cbatredfromheakimiRofithonnd céha (etp. LGRI) prrpaist @amr@)ttomwe the

\rié’yt'ﬂpﬁ((# ggﬂ%ﬁ%iné ﬂlet\?lblﬁNV@'XpalB %%C&YI‘R aIW tﬁls%ggl‘thg%&\%}’mg

e€r any 1 oca
block presents the captured ODB and Call Barring SS information to the

dynamic CAMEL gateway which may then remove these barring and create

an O-CSI using the stand-alone MAP ISD.
[0086]The prepaid local number service may even allow an inbound
roamer that is barred from roaming (assuming that the VPMN has
roaming relationship with the HPMN of the inbound roamer) to enjoy
prepaid local service without changing its SIM card. The registration of
such a roaming-barred inbound roamer from a HPMN that has roaming
relationship with the VPMN is intercepted in this case so that on
receiving “roaming not allowed” from the HPMN HLR, the prepaid local
number service modifies the message to allow the registration at the
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charged record based on this tag. Thus, the VPWN does
not generate MO TAP and MI-TAP for these accounts.

wQ 0@8a218m accordance with an enbodi nent of theP@r/ES®N6/017481

i nvention, the local nunber nay be permanent. In such
a sceN&MN VLR E héylnbmilrtd @anher wigaiseinttalig desredofrors enaking

wel cone,SM5..t.o th t

i nbouRAd FESFHYPY & %ﬂsﬁﬁhﬁgrﬁg{ t#é\wg%/&%ﬁ‘?%ueﬁ the
CANfEIL &i/\@)bahﬁlymh béﬁ@@w@er Aﬂeﬂda{uesfﬁﬁg &Méldi/namlc CAMI|EL
conflicting wit eHPI\/No tor a ca
nunbeBAEYRY"eBONRS, 6&3%""?{4? ﬁ&‘% Q’f de!REm%OU"d
r oanefoamdraney Abt récBﬁ/eSdéiﬂE aﬁ@'SN?IS Gfonh hisPRdthe %Hb%rtir@thls
an i nbound roamer w t subscri ption.

avoi deaensinge the PN ﬁ@wfm weal@%feglatn@&owwemn@ﬁvnd

al so ghfferkeiid vsivin fromthe HPWN operator before the
l aunch of the |ocal 19 WO 2006/ 121894 ]
PLEP8 B0 the AR iBthat hasriperroaming retatiossiip @t Rl iy e \RYN,

N%ng%hﬁ%am&?&ﬂoﬂ fRMe Ahod MR HRRRE%r HPRIRF Red to o pbe

operator nmay I ncrease roam ng rerout
cexplicitlg\venae ofisfirst arel theegignaling seegsagesrioes lr&rcwteé so they
a ihnb r I
oSt Todth By P o niichltin, WiF ) iniREGEaRed i
I—kmatemgrand tdmerQWllsrm‘rdaSMS used USSP (araBMp) lto sequesxsirthe

d i bl
| QEBriNR RlynbeRR M. ARy SR estPR B IR PaglY CRNE, gatrway
oReIdEes rthenbghmgl ors ealdlan® smmg-imé\}erx theeinbeuranrazdidranay

S@qtt he | d | og&bufr 0084 Al t, h%%h%ﬁlsﬁ §|nce the
rHRMN HER&ierMﬂ@ﬂHw f@iskk@don ef ﬂwb%b@n&%é\héhaﬁﬁé & POVIN

credit car ost pai d i nbound roa this may

@%ﬁléﬁ%r@ahﬁhéoe%%t ﬁbP!‘l&?F‘Pﬂ%ﬁnﬂ‘a&' REBFOV: Eﬁ%wgarﬁ Pfﬁpa'd

gl@aar ﬁ&ﬂnBSr ﬁrdmv.%%t fé%bﬁénﬂ’y Q&q@e%hg frhérr@ambo.st?& inby 3be
by i nbound T oaner otop upt

i lﬂﬂjﬁiﬁmby t’mr%epfpel i5al acqogpkin ﬂ&%té‘@@ﬁt For a
o 2@& PARERE dﬁétﬁ@@é 4 hi‘é‘ﬁﬁfdﬂgcél RTer kpires At é"l: igﬁable

educt e I nbound roaner's consent
gRaTiodael AGNAISALS. TAchrél@@rre@Ieograper periadl isaptyirdedy before the

f’l‘(\)ﬁa}‘}fnﬂ%éﬁtlé Qé‘ntcB‘acgtw g?%plfo?lnkw lﬁbthﬁ’ﬂ BBmehe | nboand
prepal account N many cases owever,

t 10890]Rlsduhtl ilfusirates ai syistem rused foo S)d8 dalivaryc hf @ar idbound
roamer in accordance with an embodiment of the present invention. In
addition to blocks described in FIG. 1, VPMN 102 includes a SMSC 1102
coupled to a SMS relay 1104. Further, HPMN 104 inciludes SMSC 1106 that
communicates with SMS relay 1104 via SS7 interface 106. To support
prepaid local SMS of the inbound roamer for the prepaid local number
service, since SMSC 1106 is configured on the inbound roamer’s mobile
station; monitoring block 108 (not shown) intercepts all SMS sent by the
inbound roamer. If the recipient of the SMS is local, the dynamic CAMEL

gateway sends the SMS to SMSC 1102 for delivery and deducts the billing
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[ 0085] The prepaid | ocal nunmber service also allows an
i nbound roaner that is barred from nmaki ng out bound

W@ 2006421824 g. USSD prepai d roaners) to make thePCT/US2006/017481
out bound calls using the VPWN prepaid account. In this

caagaindthe 1684l bRspaRiy ackd e K1 108 SORbENIESC tHARVHAR EL
and Cal | Barrlﬁ pgS information to the dynak‘uc %A%?A

gadHRHBY FANGSth ? HAMSEHRS. t hese barring and create
an[0®ﬁﬁ| VPRIN'G02NR shavle- @) Qét?ar%Poht%Qu {10&&@] -trlgﬁlg at_the

aid | ocal nunber service may even allow anIn
r da%ématmat ropginghlinke dmppideringddesintPq intescentagll EMas Skjmellng

VEMBs Qs a{tQﬁénlﬁian'éﬁJ)r?atl'rBé}ﬁmngnW% Ftﬂé‘%l\)l?wdgﬁestsgg of the

i nbound roamer) to enjoy cal” servi

wi RS efhiahetintyrdamersiake kaowin VRN E)ISC/STR uF)’TI\]/ZN afay route
S r ner. f.rom

e, S CE HRICHEAIS Shach SHSE A CRERomhiele h epespi lagal
i munhhar sexgice.sin alhaasasn SSI‘EBemvthegSCCG’aGUPg may be used to

" . id | | b
o el g SEEP Ll O Sys R aaBbPl T dhe °F agi st ats on
at [0092<]>If vmwmz&oﬁpdmsleamaacaﬂddsmw QinahBis CAMARN g¥kdway

antind BRGHES MER gl Sy Ui (G g e VPN

r e\cmsmseme an[BNPahe VIPMIN MBOTRES tﬁ@fr}ggféefrorﬁfth@ 'VPMN VLR
est |(£% t he gll)éﬂam c CAMEL gat evvaL renoves

the, 900G easpst Bicliey BiepatthocehtBimRer $leﬁ@rt0
W&iétérﬁilné fesfing? SMEC %né@t@w@dﬁAoﬁgslﬁh&l&f lrfF(;tVr\]/@LHﬁQPéMS‘b is

this case since the does not

r @g'P%'%ﬁGnCAMﬁLr@asr#@o%M@ CPleamtiol deductsebilipydmount from

t has no roam ng rel ationshi p at
g?ﬁ@vﬁctgﬁér{aﬁgﬁ a'E‘E’M\'M"??&é VPMN aut hentication for the

i AOHTIG: B2 Hustaies argyRienneerporingse prepajsl localt GRRS sendek in
SBEefkEAts 08 < SRR TSS9 LALLM oy
[ §0mwrl§$%lall9caiaﬂl‘i%d2f)2 oanVHWB(@SNmQOA,eaeGWRBgemHZQG a
I ocall\ﬁly% n%er Ser \I/%Inéj gﬁrei )?éclggéﬁggf@tn'&(f) hSF”i‘?B Jﬁﬁﬂ?'é local
CRRRS gaveitwing bieskolSsintdnespiaall ity GPRS &hifis firond ialll‘q?gfﬁ)é)#gd
CRURYEL A ch 430 RN TN Bhnd S5 BE AT
Hidjuese sandopoints| the Pespatd LataloNuaibel TBLND QatRfm @2VEIVN
Aedi§ 1268Nwhen a tunnel is set up to the PLN, the PLN may have APN,
IMSI etc in the set up message. Depending upon whether the APN is HPMN
104 operator specific (e.g. blackberry, intranet etc) or local (e.g. WAP, MMS,
Internet etc), the PLN may choose to set up the tunnel to VPMN GGSN 1208
or HPMN GGSN 1212. By default, the tunnel is set to HPMN GGSN 1212. If
the APN is not home-operator specific, the PLN may issue an external DNS
request on the APN to get HPMN GGSN 1212 so that the tunnel set up
message may be relayed to the HPMN GGSN 1212. :
[0094]If VPMN SGSN 1204 supports CAMEL phase 3, the dynamic CAMEL
gateway may insert MO-GPRS CSI to VPMN SGSN 1204. When VPMN
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[0088] Alternatively, each inbound roamer may be
provided with a prepaid |ocal nunber first wthout

webilzistd y requesting. The call control nay bRCT/US2006/017481

handl ed by the prepaid | ocal account in that case.
[ 8G3N H204Akéndshe paekdloOBMNaSESRh20H fets dhe triggeerand sends

R Prdioguafl i Ml Fhald 3 ocRE i pRRa! 33 dorhine
NWhBGEr itise ggéélto pe%ﬂ%ksﬁi(%l@ fgle @?ﬁthDMNHQYBSNThQWZICbé t]tc\e local
r oarrer S illustrates e 0

SURVEL BN v20b & he tinstshds aymiap e VST GURRE154Y the

a A& hecount § 2 \
g o g1 i e

SrEse13 BPRTEgpreddo a SI\/B relay 1104. Further, HPMN
1
@9@?%32@@'%&%%%%}1% P@Pam‘b‘? bt ired) %utYH %rﬁh@ for an

0O suppo repal
| ibalindsKBInedT in lagcordaRemith @R resbcdimentraf tge erﬁﬁegt lngéraﬂon
n , C f
88 SRumBE (RS soRl MO chH 6 8160 SR
(amthsmmlm)md moamee pauged|throBiis tise MPNY md’(vyorkl witboutdgoing

f f ient of the SM5is local, the
d{%ﬁé}fﬁh thé&@@ﬁ n&@%’r&ay sends the SMS to SI\/SC 1102 for
d EﬂOW]At ytepnid0dettheahenitoniag bidckidetpct24d siéae26iblotatidB3Odpdate

19085 Sl apdring ZP RS nd iRl RRETES FEHEhg ook

Shiovides AMGEbAUBroali¥y 984dréi tUHM\U)llQﬁmb?CAMEblg@té\my at step
sigqﬂrate outbound Sl\/lStrafflc at rnati onal

nde inAR4Nd FagHIar SPEQNE IRAldas tfégﬁ\sr'\tog Quigl foamer,

Ee4vie)-gBe! the vSIEIRS 2gesHRIMN PER, A& VRMINONR dreiaiiienghil-
links. If the SMSC addresses of the HPMNs of inbound

r BRIREE sty etk Nden dynanNisy CAMMEL-syateway datgcts dhatether fpdound
S@a%érr@E&ﬂaCdS&PﬁopEomBﬁS@eﬁM@Ccsﬂ @r %ﬁé fbduRb %GH\e? h¢he

prepaid | ocal nunber service. In all cases,

t AeBUCICAMBA grigWae Preddes: the M&Cﬁéé@ ﬂwé/%@@tFVLR of the
gkl G RS o 1, SO TIvALES
pami/lM&l tMIh@VBMBSVLBtatWﬂWQRNNBC 114. Wen the VPMWN
MR Emake cholfier (il &ff e Rl {R8E orissh
pisepes CAR AP contdivingsdiSl dkee rbouddt rmamene wurebdri aed the
éﬁ%d agty %Ebe?qg% \95!%\1' é]s%éelg'at IsIepthﬁ)Sf. LFH@'VP%WI@%S%TQSCF
provides the routing number to the VPMN VLR/VMSC using the roamers
database at step 1310. The VPMN gsmSCF requests report basic call state
machine from the VPMN gsmSSF at step 1312. At step 1314, the VPMN
gsmSCF issues a Connect command to the VPMN gsmSSF containing the
mobile station routing number. Once the call is connected, the VPMN
gsmSSF issues ERB (answer) command to enable the VPMN gsmSCF to
start accounting at step 1316. The VPMN gsmSCF acknowledges the
command to start accounting for the call at step 1318. When the call ends,
the VPMN gsmSSF issues ERB (Disconnect) command to enable VPMN
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a |l ocal SMSC, CAMEL phase 3 SM5-CSI control deducts
billing anount from the |ocal prepaid account 1108.

w832 Bh4 12 il lustrates a system supporti NngP@r/us2006/017481

prepai d | ocal GPRS service in accordance with an
eg@ﬁSCﬁEtbtstoé abbsuring sestep M2 ThenVPWiheg MRS(UF uses a FClI

Blege s cieaiimcaRR Dao NSO SCiec: Y

1 étewa? In&y BR8N dhelk Svititbr! tAS ahbouRdRBaniEPié tabsdBelte dke
8 intercepts all the GPRS traffic froman i nbound

r@@?ﬁ’é@' VO‘EMETYBRBOYLQ@Z for VPMN SGSN 1204 resol ves all
A@vggmgl el oA aRE ﬁdb@m@%&hér isfmrePaﬁré@,uﬁ,pgeq,mh NeTReSS|, 2

ormto a tunnel is
SGAPufelasorrtayeharm trtehéalbm anﬁAFhaeley APRXy bagisto ghec HPMN
}-E%RI E up nmessage. Depending upon whether the APN is
04 oper at or ecific (e.g. blackberry, intranet
ef099915iG | bfbalusi(raieg a &wdlam of apmissed cak @l serdise Poman

ERRENLER S T 2k Encdfith R e On (RNt Pypfiion.
GaSdlefh 4402, thé mdriiterirgPblorcis dekebtsra)smce;s@‘uldbcmlosp.w«ﬂafe at,the
t SR SRRerE IR, 5L R iouRHctoplife e dRpsHhe  Bioek
MpRYRIGE efnﬂ“ylbbt@nd &ladee dedard tidn ﬁwd—%nﬁﬁbﬁl\ﬁﬂ.@ate{vﬁ&&dﬂ dtép
AR, B3 S N BES o N SR fparer
1§04 moN®), WRVNISIBDNNOh0PeMIN 199K, BRd/ M&ZOPMI\DJV?L4=81The
SGSN 1204 sends a packet, VPMN SGSN 1204 gets

t fynpgaie GAMEL gataway deteets dhatghe i rogg H%C%Qéiaswot
Legihin NHERNRO-OS Péf t‘%"fhﬁéljrﬂlerto%h@r n?he gAHR CARELS gé‘té\l/vay

packet should go to the HPWN or the | ocal

vPoMidesdhe MDESI te thenkPMDhWER qf éher @bay@dj rqagnerty sameiQg a
EEhy- %55?1% bQSDP&ﬁugaﬂhlﬂ ?r‘ﬂ%fvﬁj -G8 'aﬁd (iM%ﬁf t@%‘ \V‘ISMN' @mlat
ccount 121 g

prepail hase
C@iﬁprb“rOS [TheoBippeGeritedaifor tha Qacss naasf b@vmlhlag rfarnCeﬁMEL

I
SRR o A8 g LAy I pto
|amdapluson The optimal routing service allows a call

LD PopbE IR AT, . 200 B BMD e
tgatemayhort WEMNPBMSE@FRetkthe call control at step 1408. The dynamic
CAMEL gateway may send the roamer’s caller ID to the receiving party via a
SMS if the receiving party misses the call, for example, if the receiving party is
busy at step 1410. However, it is feasible only if the receiving party is able to
receive SMS. The dynamic CAMEL gateway may also track the status of B-
party to send the B-party information to the A-party as soon as the B-party is
available at steps 1412 and 1414. This is achieved by configuring a SMSC to
send MAP report-SMS-delivery-report to the HPMN HLR of the B-party so to
obtain MAP AlertSC from the HPMN HLR when the B-party is reachable.

[0101]1Dynamic O-CSI creation by the Dynamic Camel Gateway at the VPMN
VLR to an inbound roamer also allows the VPMN to control MO-calls by
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[ 0096] At step 1302, the nonitoring block detects a

successful |ocation update at the CAMEL supporting
wWO/RMbl12f894 he | nbound roaner. The nonitoring bl PCRUS2006/017481

provi des an i nbound roaner record to the dynam c CAMEL

drtoeme yroamess @b a }WNhfﬁhéragdbmgﬂmiioaH@’GMeﬁﬁﬁ%sggly of
i.ncl udes the | MSI. of the inbound, roanmer, the ,
eI ENEN anaypeiReifsntPra GRiAD erianeiraiien. ciaqushoy
At susgedt Meatiehs:. The dynam ¢ CAMEL gateway detects

d roanmer record does not contain the

DRIy Sisiod P GAVE B soArToHE of dyharsendaggion, when
AAtiRNELAdYoRM el @SaKelen Mt G cémcbmﬁoll\éPdVEAELA@F?fésDéaﬁ to the

i nbound roaner_by sending a stand-al one

EyRerici Grnelh Satgwas| whighcanvie conperied/piith,verR etherwise
R s L e
theml refereace niyo angweo givent endudiseonnaeidevénd freml thed CAMEL
. \Y/ .
Bt Ak oL d o AN SRR DM et Gariei Cetghdl 1o Wilior
wnRinsapiuthe malltihdunatiomisr o Idag ab frequaiicysisdpo Irﬁr(yhf_oﬂum
' || _stat ine
N RSPt ke RO Shr BUA 5B 3 eI gor
sidyect gsagfedb HRMNes a Connect conmand to the VPWN
R T AT e
pfiGr4ransoes,) videman tﬂer{ Oemgtfge g{lreEéra‘t@PNN\/l\é gmnsm(:l: Ofiginating
tart . [ at _s . e S -
RIS RS, 5 R R o SRR D ofoANED
Sabscrider fif@PnakidhMONESN dfA isdUndaBEmer. TtHecoiiter usl\?lgle

snSSF i ssues ERB (D sconnect) command to enabl e VP
A JaBsr 10lustes Peampgebasrtta prstamgosdar sloriag gpleast
8RE MBYUNE FodfneP r&ddrd 3% inbdBnY MW PRREH %ﬁuﬁgéeé: S heast
rel ease call to create OR CDR at the VPMN gsiSSF. The
theriatereationpEMobiip Bebegjibanidentity dIMBIe ok thetibownd rosmer. The
. > . . i
A e e U ECe* CobPfer P Ll gt Sode
fos deteatingwheioepgeneralianhof the MOSSH| isareqitéd fel the inlagund

e e ' .r el C P
RERe? ThECoskBnuterSade Tiaiafl Bttngr BEYaBR"E cbolits (el
piiogsanl codé lforaganeratingr the MOLCGS! afrthe inbound roamer based on at
least a CAMEL phase supported by a Home Public Mobile Network (HPMN),
if the generation of the MO-CSlI is required. The computer usable medium as

provided herein further includes a computer usable program code for
provisioning at least the generated MO-CSI at a Visited Public Mobile Network
(VPMN) Visited Location Register (VLR).

[0104]The components of Call Control System for Inbound Roamers (CCSIR)
described above include any combination of computing components and
devices operating together. The components of the CCSIR may also be
components or subsystems within a larger computer system or network. The
CCSIR components may also be coupled with any number of other
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i nbound roaner in accordance with an enbodi nent of the
present invention. At step 1402, the nonitoring bl ock
waoleweats9a successful |ocation update at the BAVER2006/017481
supporting VPWN of the inbound roaner. The nonitoring
loaplonets offiotl eshowm),i fdroexampleaother rieses d contrdlies, memory

d i ¢ CAMVE t t step. 1404. The i nbound ..

Wigr ot ge Mot iraoehn a0 auabe obaatbRatins: I
gtk Q@ nuinber WBlcofbinatibe ofidier Hi-beesaBe Eh% E&Nbbnents
VLR, The gg;gamc CAIVEL &g}\e\&aa/&det ects that the

iMARMEBFEAgRY the A¥iciorgeithy Bontain the MO-CSI of

85| INSVBIIbE ABIRthat tRE vENAABdmSeiRls @SdI6s Y herein may be
provides the MO-CSI to the VPMN VLR of the inbound

ideaeriedbyusingh deqrgPrder seidad- deeige fauis | sns/ebnexprassrgt (o
tr@ﬁreg/gﬁt%,.é"sn@a{d\/?hdfo? iﬁﬁ%c@éﬁé\' of g didd iﬁt\faﬁ’igaé%npm@r-

trigger criteria for the O e nothin
le pingdie, 1in dermeyof| deeil hahawioralorregisfer transfer, logic

cBBBRGR. n st iyl SO Shigior Ber plterapteristios
danzpiter-€ai@ble mediaviaywhich YPON foreneBEF dpdé andéordastructions
I : 08 . T [ ' -
SO RrBhoBh R e B AR o oy B TR
arariﬁlteﬂlﬁfdrm_sg (Ie:gr.]x ept&jau!mggumictqrtsénsismmtw stcta‘abqte rﬁexlﬁ)land
e receivin a is u at,. s
SBEE ofevas; tial g i, is8d 4By redster supb dtimidted’ Bial gnglor
adt@ctichs teeaph ewirdBss, Thptichy,nam Wiréd\Nignaia ewrdia &t any
al s ,tr_acgwthe status of B- party to send the B-party
CATBINALEN 518789 t he A-party as soon as the B-party is

6| B SS atheSt@pext 4 ERadpd r%%ﬂl‘és Tdharwise, 2ghroayeslt bYthe
configuring a SMBC to send MAP . )
depeintiornaadqibe Gaimp. fgwetds: 'ompesebrseRprising.” end the like

Brd 36 e 86hdi@ed ARt e b8ideShs d’f?ﬁééch% 'aﬁol\/&céghs%e or

f
when the B-party is reachable. [010 nam c

exeaistiyn sePse;HBaDg iarmRy, i0aAreenseaeielrgluding ths noplimited/te”
VB S e B SR P nfed el MM Ty BF Sbuiar
inutnben despestivaly AdditonaiyNtheoworids dbareamal"yeriesnder,” "above,”
ORI BRI R et L3, 48 AR BR A b am
antitosargpessticularqzdriiassof. this GppRiatind eWhso e wofd ‘aw'tiis used in
POt SEREP R b ok Y 8 ord OGO e VR Pl
idBrpretaianst oft the tird: any of the items in the list, all of the items in the
list and ‘any combination of the items in the list.

[0107]The above description of illustrated embodiments of the CCSIR is not
intended to be exhaustive or to limit the CCSIR to the precise form disclosed.
While specific embodiments of, and examples for, the CCSIR are described
herein for illustrative purposes, various equivalent modifications are possible
within the scope of the CCSIR, as those skilled in the art will recognize. The
teachings of the CCSIR provided herein may be applied to other processing
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Dynam c Canel Gateway which can be connected with, or

ot herwi se conprise a Fraud Managenent System The
wo-e@ad28bhagenent System can then reference aPCHOS206/017481

event and di sconnect event fromthe CAMEL

isybefrRcAnd etREWERSY IR rdtbkdimiteddotthe siMBmel ghdGabRlods
Gateway to nmonitor and interrupt the call if duration

|d§39r&?qweor frequency is too many for the sane

Sruﬂr%?rﬂeberen?énté BRd RIcRC Bf th'Eh@arBL@Ué’m@l&h%msCééb@rb]é@ above

imedi ately report = suspect usage to HPWN

o'rmpoe epmbiel| te mievide fd b@n@@dmr%ﬁ%ﬂhqsmar{gidéber changes
adeﬁéwoegcpéi%ﬂr @5}1 60H8 abBlik GEtHEE BeSF B B

era es a ating Custom zed
Appl ications for Mbile network Enhanced Logi c ( CAMEL)

Subsc tion (MO CSI) of an inbound roaner.
The ccli)jrtrgg{\ééﬁ%tg&ﬁa medi um further includes a

c[tmmﬁ’remdaé adhloge gontheaediticadion faf theseoof argliery Iséilisin the rest,
D Sa RS 538 o PRHPS G BB g 8P lsrtons
Sifilassthiehwer fot gemﬁratrr)g érhd/Brc)/rsdlfnrndrmel CBloefrecth inbauned roahfer in

R BELSS el Moo iR Rt nBf BevEbnl nd i

Qfetédw o> 5§h | registsting " with fthe \IH’MNl nh&mmuioui aafiationsTBRd
uter u e nedi mfurther ncl udes ut er
“@“OB?* aﬁg%h@ f‘tﬁrt %QFF'éFQ{ IRNgNigRew Urgsy OgGHE to

'thoF&WVSkMQEQﬁe Qi iAtview &Aghe @n%NEherﬁBQﬁﬁ have now
port ed Home Public Mobi ]l e Network

tqfr?éng@ﬁ@ﬁ’ﬁ?a/ oﬁorbfexrawelwlata in dhe edrncriaed err\'éoc%lﬁﬁﬁt éhe
gﬁ@éan% rr'i‘i?é?r‘trHE’ i€3m fé‘iﬁéﬁ'téiﬁ%nﬁr‘éh@' flothUhkhSdind BE k/réobegf &SM

onputer usabl e program code for provisioning a
m@mhe nefwogksn theapregenongtiogtmay wlsgi hee effmnyelyc"rmwed

VI C
25 SCLEBMA, e, B boEphalfc b Fmon carte
lteibcemohuRiTatienss in @aishRInd desrs rare gwrapthy @onﬁrguren!iéo Dpgrate

SR REPP e BPIGTH P B FELLFEP e e

operat’i ng toge
aapability of alsoppeeating amrotber’r:ma)gmmnsg wetwarks.a | ar ger

PO eSampes Jiceh e Brasend enfons daufREbR R Mudtive
280l 1EsHaiRed /Hd&%ﬁ/db]s&ﬂt&éd uerngnem taad (omtstrsdstsmaWn
her, .bus cont.r ol devrc

Ao e fisdt MtiB e bor duenclis, TaNBu 458 o Fese

GREMpRE3t $HYUE nbbe interpreted to limiting the invention to those media.
The capabilities of the visited or non-accustomed network may be of use and
provided through any type of telecommunications 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 network, but also configured for use on a visited
or non-home or non-accustomed network, including apparatus not dedicated

to telecommunications such as personal computers, Paim-type or Windows
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addi ti on, any nunber or conbi nation of other processor
based conponents nmy be carrying out the functions of

wWo b@e@8PR. [ 010511t shoul d be noted that the REr/U62086/017481
conmponents di scl osed herein may be described using

Qdagilat elmiaé@leqiiiple:i gamtérmg?memndbmolexpgﬁmg%(ggr ag Sony
represent ed), as data and/or.instructiqons embodied in
FRIEN. B dine Hea il Pt ofectavale, & SeadioR 2 gseoing
helbaathmualcatisregbwsraionia ansdrehome oteorks CoHERANEY) fixed-line
t anS|stQ§, Iayouxkﬁeonetrles, and/ or ot her .
¥icgs taades fqroigceiv n?ﬁﬂ“@l"'—"f‘%%‘ébl é'f‘ cepeabie il depieyment in
SHperb®y MRbLGS ARla prasdhdng ansdrsidfent QUBscritBY idP8uch as the

enbodi ed include, but are not limted to, non-volatile
Syerese davges fiam RiiK; ondelesempunications ggtipsant meant for
. oY . 9 :
S I ComENRANGIT R o8 1R0RHToBEL BY Sege PERBLETS
dedAbn deserdringieertaim smblodimerts of dwiagie CShgeneration gader the

iy BeRel ts Sk RoontBlons BEPbAIRr AelcRBRincations
wcall fogha callingpartyl tese calisd partyarfbr theeawdidance, oftdesbiytial sall

AL 5 TR P R e s

exjalpusant ds @lso eapahls tof wisuak naediovisual or andtiorspigture rlisplay.

nse .of "jncludin but not limted to." Wrds usi
PNEmBtigy those deuices o Al 09 ks P Vidae DRSS GF giner
eobnehutiedied dataunber respectively. Additionally, the
words "herein," "hereunder," "above," "below " and
words of simlar inport refer to this application as a
whol e and not to any particular portions of this
application. Wen the word "or" is used in reference
toalist of two or nore itens, that word covers al
of the following interpretations of the word: any of

the itenms in the list, all of the itens in the |ist
and any conbination of the itens in the |ist.
[01071The above description of illustrated enbodi nents

of the CCSIRis not intended to be exhaustive or to
limt the CCSIR to the precise formdisclosed. Wile
speci fic enbodi nents of, and exanples for, the CCSIR
are described herein for illustrative purposes,

vari ous equival ent nodifications are possible wthin
the scope of the CCSIR, as those skilled in the art
will recognize. The teachings of the CCSIR provided
herein may be applied to other processing 26 WO
2006/ 121894 PCT/ US2006/ 017481
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systens and nethods. They may not be limted to the

systens and net hods descri bed above. [0108] The
web@aantss4 and acts of the various enbodi nents PEBUS100€07481

above nmay be conbined to provide further enbodinents.

Tiieehnicah defetdifdeschanges nmay be nade to the CCSIR in

Il ight of the above detailed description. O her

\%&V'W%Mf‘ﬁﬁﬁ’gf'w&ﬂ”ded above for the edification of

tdhoes40forosiisnary skill in the art, and not as a
limtation on the scope of the invention, are detail ed
iFPMXBaN GAYELOf a schene for generating and
%QM:Q?'SQJH@QME'E%A batfhh BBtdcgpound roamer in - a

W rel ess conmmuni cation network, who has noved onto a

\BBM 3R GAMELtBppet dOpsEahBouting @RI ng with the
%.3@%%&%,_\@5 caéélPH?n@fﬁ nmodi fications within

the spiri t'he bresen nvention will of course
dtOtlr Recomrhesdation GrtA1da(1095)i IDistributetiefusnctional plasey for

of, t.he ' s that have now been disclosed. For
é@égﬁm‘a?'ﬁ‘%ﬁgr?‘ﬁ‘ "the described enbodi ments, the

prgske Recomwaehdationi €.1248 1895 )e dinterfatar Regomntendatien for
pﬁi@@t q[f \(ie Cg% GSM nobil e networks, the present

i ﬂ?ri‘é}?‘?‘r%fg do be effectively inplemented on

TR, R3comiehlYitiorCRIRG2 @999), Signaiing sytteet Noe7wol8DNfuser

conmbn carrier telecomunications in which end users
99FMl |y configured to operate wthin a "hone"

REAMBRY of Medkides dndayigmamy. mal |y subscribe, but have the
ﬁ_gaabi ity of also o;Jerati ng on ot her nei ghbori

wo Resommendatjorm Q. :83aH9P8k Sigrplind tyatept er?t—TgDN user
?%\‘t%%&%aﬂ@%@éé.ed in the illustrative exanples
0

nt al ne ere, are described using terns and

dbdst Recesmendaiion Qaffe(1P9P), GHoming riybient Noelrepholaly user
irg;éi,tr%%{d]mgg}gc%du wever, use of these exanples should
0 Interprete

‘to limting the invention to those
fEdiTa. Redimemengation| iQ.768 998he Rerformaiteonrobjectives in  the

rﬂrﬁgg%&:%ugér%ggg network may be of use and provided
t ug

r any type of tel econmunications nedi um
idigifaldetagrinaptication.| i mi tation: (i) any nobile

JETP R RROABEh B 1B ol oyl 7 2 Apfetton

ataheportmiasichanistnel ephone net works or systens; (ii) any

IfhdChpBmearaBa b uPEY Sumbal PG L ToRRuser

\agti ted or non-home or non-accustonmed network,

P REHIENS R oAl RecH N BRI omput er s,

Pal mtype or W ndows
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Mobi | e devi ces;

(iii1) an entertai nnent consol e platformsuch as Sony

W@@ygaLmpi on,

PSP or other apparatus that are Pepabioec/017481

of sending and receiving telecommunications over hone
or nomrHREm)w(etvvor ks, or even (iv) fixed-line devices
rgde—f-or—recpivi-ng—commuhi-cati-ons—butcapabl e of
(HE‘ﬁF%‘WFBnt i nDeREMRERs | ocati ons whil e preserV| ng a
PECE Stent sp ﬁ@fyésged §e§hlfép as the eyeZeye devices
rom D ink, t el ecommuni cations equi pnent neant for
& e over IDCAMﬁhyNDMQﬂi!QmBa@uch as those provi ded by
e or—P
O o ¢ b RO VR Sfrced Logte
pC@sent [ nvenCaﬂ)Barrtrigl s specification follows the path
acord ol l fr A callina narf\IJrL
») LCI Cc Ul I|| \J(J.L I‘Io —C O T |1ul||u. AVZL". % han i | Pty L
bgcrl ed part r,\_t ‘111% avoi dance of doubt, that call
| be for a OQNIﬁ@Lln‘équ@mﬂ@éﬂdn A whi ch the
compunications —equipnent is also
Q&ﬁ‘bl e of v MQ{AM%@W%MI or rotion- pi cture
Cpray. AT SR SWSrpldiPRRRERdFeS Or Calf's may e
for text, wvi pictures or communi cat ed dat a.
PBURD 2006/ 12IM©AME¢“r¢mmoee/ 017481 Techni cal
ences L_ NM—902 lelm‘g@ﬂ—r—cﬁ—rﬁﬁ—ﬁsﬁﬂ%—eﬁ—
:P/EEGSM 378 %ﬁﬁ on CAMEL Application
PERBocoI GSM BVthRepGAIBEstMHWté nedchidet | mal Rout i ng
\% &!\‘/1[ 3H— NEL _Bacie Call. I:I:\nr“ |n_r1 | TILT
mrendat i o S‘ﬂ;ﬁ?rg'ﬁmﬁ’fmﬁa&u | but ed fum:t i onal
DB&SN for n@@lewag&RR&&umerItNQSel | TU-T
TeTdat 2 I8 (1995 tnterface—Recommendation
fowq Elt el li genﬁ ne?@“}e&:ﬂ@l | TU-T Recommendati on
GPES (1999)|, Gé)najablPaakgt BudibeSartice 7 - | SDN user part
naoar.al fiin l oan = 3 nd_cirnanal o
éﬁﬁrsgcsl u‘llb Gﬁhg C}§| ﬂ‘ll:oouytr u.llu ST YgTTai—o~
gsmSCF GSM service control function
gsmSSF GSM service switch function
HLR Home Location Register
HLR-H HLR from HPMN
HPMN Home Public Mobile Network
IDP Initial Detection Point IN/CAP message
IMSI International Mobile Subscriber Identifier
IN Intelligent Network
ISD Insert Subscriber Data
ISUP ISDN User Part
LUP MAP Location Update
MAP Mobile Application Part
ME Mobile Equipment
MNC Mobile Network Code
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| T T Recommendation Q 763 (1999),

No. 7 - | SDN

w@RewoEsatat i on Q 764 (1999),

Si gnal ing system
part formats and codes. ITUT
Si ghal i ng syst enPCIUS2006/017481

user

| SDN user part signaling procedures. ITUT
pgmendat i pRioblie’ 8RitéH88/ter Performance objectives In
he integrated services digital network application
MSISDNecomeM@Qt.I¢ Srb0ripesISPIY98) , Si gnal i ng system
Appt s TOT
?ecso iy ndati pn &%ggtlgh%gmdN %’EQ ing system No. 7
1 NDEDN user Naﬂdnaﬂa@l&aﬁnﬂinmﬁcxiefor t he support of
rper—Rortapidit WO-2066/121894
b £52006/ o ﬂg'fgf")ﬂ?gg\lm X Acronym Description BCD
opy 'y Coded Sp@tdeet%ﬁn@B’E#m@ﬂ i cation Part CAMEL
~ustom zed Applications for Mibile network Enhanced — |
[BENc  CB Cal Prapaid kqeg! MEMbBLnt ry Code CLI Calling
Rm I den_t i f Raqwemh ReﬁmﬂBaNC@WEtatwmm CSI CAMEL
J +ptt+ot et
ﬁgﬁpnatl on Pg Q?r %Eéﬁg i%port Basi c call
ssare nachi neSefvfde Gartral PbinEhar gi ng | nf ormati on GGSN
SaLemay_GERS§upngL—Ngde_—Gx®G—H—HQM\LGa&-emw—NBG———
PRSNGener al | PAVICEICHRRIIPREFNAYE  GPRS- CSI GPRS CS
SPC Signal Point Code
SRI Send Routing Information
SRI-SM Send Routing Information for Short Message
SS7 Signaling System 7
SS-CSli Supplementary Service CSI
STP Signal Transfer Point
STP-H HPMN STP
T-CSlI Terminating CSI
UssD Unstructured Supplementary Service Data
VLR Visited Location Register
VLR-V VLR from VPMN
VMSC Visited Mobile Switch Center
VMSC-V VMSC from VPMN
VPMN Visited Public Mobile Network
VT-CSI Visiting network Terminating CSI
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gsnSCF GSM service control function gsnSSF GSM

service switch function HLR Hone Location Regi ster
wolkmeh2 R fr om HPMN HPVN Hone Public Mbil e Ne€mo81006/017481

IDP Initial Detection Point |IN CAP nessage | MSI

I nternational Mobile Subscrib@LAldentifier IN

Intelligent Network |1SD Insert Subscriber Data | SUP

| SDNhEsiercidiael id:UP MAP Locati on Update NMAP Mbbil e

Application Part M Mbile Equi pment MNC Mbile

Net wor k Code 30 WD 2006/ 121894 PCT/ US2006/ 017481 NMsC

Mobq |
I\/BtF)gN %b Sk?é}ééﬁgra | oﬁétlgg?mﬁgﬁlé@igir\%n%@ﬁfdﬁ%d lhsPhtations

fers Mokike m@h/v@lso@haoc%wogm GrAMELN @uwrlb@D@f@p@atﬁmeO-

Nunber RRB
Reqﬁgg%rp%gg@ﬁ nggrgalrctﬁggy ﬁést at rkﬁ@ﬁl ne SCCP Si gnal

Conne8tiosmer® ndatabaseata soCP atdeastcenaCdrhiaund ReMer 1SG3N,

Ser\Ml‘\%%lnqﬁgﬁnﬁH\E’r@f [SarhdR EiI%P gﬂ?ﬁ ik lla_ip %tht e Rferiional

Send utin d'on
I nfMoluhI&abscﬂber |Gatity (IMS3paigbe inBSUnGraamaen ng System 7

SS- CS) ?&Bgt‘o%”%fgcﬂr% §S{e\é{. Ghetmar generation of the MO-CSI is

required for the inbound roamer;

a MO-CSI generation block to generate the MO-CSI of the inbound
roamer based on at least a CAMEL phase supported by a Home Public
Mobile Network (HPMN), if the generation of the MO-CSI is required; and

a provisioning block to provision at least the generated MO-CSI at a
Visited Public Mobile Network (VPMN) Visited Location Register (VLR).

2. The system of claim 1, further comprising a monitoring block to monitor
Mobile Application Part (MAP) transaction messages between the VPMN
VLR/ Visited Mobile Switch Center (VMSC) and a Home Public Mobile
Network (HPMN) Home Location Register (HLR) and store at least the IMSI of

the inbound roamer in the roamers database.

3. The system of claim 2, wherein the MAP transaction message
comprises a MAP Location Update (LUP).

4. The system of claim 2, wherein the monitoring block is
communicatively coupled to the roamers database using a protocol selected
from the group consisting of Transmission Control Protocol (TCP) and Internet
Protocol (IP).

5. The system of claim 1, further comprising a CAMEL support
identification block to identify the phase of CAMEL supported by the HPMN.
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STP Signal Transfer Point STP-H HPMN STP T- CSI

Term nating CSI USSD Unstructured Suppl enentary
weosiizeDat a VLR Visited Location Regi ster VREFUSMLER17481

fromVPMN VMSC Visited Mobile Switch Center VMGV

VMSC from VPMN VPMWN Vi sited Public Mbile Network

VT- Visiti t k_Ter mj ' CSl 1 _ .
20067 199 SYeie TR0 BeH oo RS CAVESTPRRrE centicatin fesic
icdmplised\a DAVENshipporoeatabasd maindaiMagiihforrRiitio ¢fahé TCRAMEL
Ogst om zed pl i cgtél ons for Mbbile network Enhanced
P5gses SuBRoEey by @b east g HPN™Nr mati on (MO CSI) of an

i nbound roaner, the system conprising: a roaners'
dat abase to store at |east one inbound roaner record,
whef-efTRe shgtemebelain dowherein heoMP-EShspMpEsesnp Sesves key

tg?\@té}r]\rgqﬂdrr%%t éfgﬁélobai\@@t%rﬁ é@mﬁﬁﬁé &ﬁﬁmhﬁi@gﬁéﬁ ¥eivlMantrol

he | nbound roamner; etection block to detect
Winaetiasy (0ge®&ifat i on of the MO CSI is required for the
i nbound roaner; a MO CSI generation block to generate
the MO CSI of the inbound roaner based on at |east a
CAMEEL Thé cayetesu o arlairad 1 b whereiio rtiee Folimuind ragisr| recokstt uvthier

(HPVN), f g rati . e | 1S i red:
RS, 4, BB, PRR6T o Bl sty PulsBr | §Rmoer
(eISE3BINEch MBMIGIHLR, s VPN MLER] HIRINI supdolied eCAMEIVpHases
%}{5% Visited Location Register (VLR). 2. The system
Pm 1, further conprising a monitoring block to
nmonitor Mbile Application Part (MAP) transaction
nmessages bet wee he VPNMN VL i sited Mpbile SMtc
Cord of i EISS Ghalath Horithesell e EEFIGE bIREK (iR TIGHERAYO
B RREhEOheRAOLSSEST thElifboumatoainef B @dfine@as thd MBound
I MBI of the inbound roaner in the roanmers database.
roamer record provided by the monitoring block in response to a successful

Location Update (LUP) of the inbound roamer.

10.The system of claim 1, wherein the MO-CSI generation block is
configured to generate MO-CS| comprising at least one of a O-CSl, a TDP-
Criteria for O-CSl, a Supplementary Service (SS)-CSl, and a Translation
Information Flag (TIF)-CSI, if the HPMN is identified to support one of CAMEL
phase 1 and CAMEL phase 2.

11.The system of claim 1, wherein the MO-CSI generation block fs
configured to generate MO-CSI comprising at least one of a O-CSI, a TDP-
Criteria for O-CSI, a Dialled service (D)-CSI, a SS-CSI, a Visiting network
Terminating (VT)-CSl, a TDP-Criteria for VT-CSI, a Short Mobile Service
(SMS)-CSI, a Mobility management (M)-CSI, and a TIF-CS], if the HPMN is
identified to support CAMEL phase 3.
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3. The systemof claim2, wherein the MAP transaction
nmessage conprises a MAP Location Update (LUP). 4. The
waymsamsed claim 2, wherein the nonitoring bl oR&I/US2006/017481

comuni catively coupled to the roaners database using

a prgf, ?ﬁ@!sx%t@ég&ﬁcﬁ&[n Lr\ﬁﬁ'értefhﬁhif[d?cp s@ﬂﬁﬁ'lkﬁc%dgﬁ% é:t%figured to

Transm ssi ntrol Protoco
Pisend coistandrglones Mobile Applicalinrofad] @A) Jnsedr Stlescriber Data

c i+ SR, Cﬁl\@& [ th& '

[ glé@rq)itc%) R?’hsz""p ase té?‘@@%ﬁﬁteg ﬂ\ggodg%leégq&éﬂ{%ﬁgh%%& tgéhe
WUFM6LER21894 PCT/ US2006/ 017481 6. The system of
claimb5, wherein the CAMEL support identification

| ogi c conprises a CAMEL support database mnai ntaining

I nf or31dhée eysten dfutaitAIZEWhepshatesMAROBOX it ésbuby usingl tha$vSI
ong HPMN. 7. The systemof claim1, wherein the MO CSI

c OhIE 1ARUING rOBMEN ce key and an address of a d obal
System for Mobile comuni cation Service Contr ol

Funcp | (gsn5CF) .. The temof claiml, wherein

t he %ﬁﬁ%ngv%anef Haor ?Lﬁr?*@heqomwrﬁmmcﬁeSS%Vl%bn@@ for
Sﬁrﬂ%lb%nlilﬁ@ ealNedniteNsdrviced st thdmbolid Rihdry Nunber

(Msl SDN), a HPMWN HLR, a VPMN VLR, HPMN supported CAMEL

phases and CSIs. 9. The systemof claim1, wherein

t he ' i ' ; ' [ t her
the Vo TS SR 3, RS e R R S TR
i nbound roaner record provided by the nonitoring

bl o i . ' .
(LD e BRRORR SIS 71, SHERAR T SorvkeB TRE Moy BEFLAT coptrol
wiservigies fohat MasCshe g ree sherit endé | didlingi servicené ingiadiatddt digits
LS| i $i . . I .
SRR AR, MRS, o AT Bk BA (ESP SlachyP R e
( BfSpl @8mbearseénacelramsissad oall dlert eniidd, candFbagoptimal routing
HPVN is identified to support one of

TIF)-CSI, i.f th
é?ﬁ Ce%h@ggn%}ugﬁdoﬁﬁfa phase 2. 11.The system of

claim1, wherein the MO CS) generation block is
confj_gured to generat CSl conprisi.ng at | east onge
o 7o} RSpYStem B, T4, dMeEPT 456 SIen ' Sogrla fat least one
S&MBC ef the) VIEIN, whefeth fRel VPIRINWISBT i8 ¢oRfiuid ko transfer a call

control from the inbound roamer to the service node.

18.The system of claim 17, wherein a global system for mobile
communication service switching function (gsmSSF) is integrated with the
VPMN VMSC.

19. A method of generating a Mobile Originating Customized Applications
for Mobile network Enhanced Logic (CAMEL) Subscriber Information (MO-
CSI) of an inbound roamer, the method comprising:

storing at least one inbound roamer record, wherein the inbound
roamer record comprises at least the International Mobile Subscriber

Identity (IMSI) of the inbound roamer;
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Termnating (VT)-CSI, a TDP-Criteria for VI-CSI, a
Short Mobile Service (SMS)-CSI, a Mbility managenent

W@ 2o6CBI894 and a TIF-CSI, if the HPMN i s i dentPET/88200€017481
support CAMEL phase 3. 33 WO 2006/ 121894

PCT/ UggRefmd WitiRer §8neratien ufsthemMT-CSl ais mehuirstiefoei rthe

t he, grOV|S|on|ng bl ock is configured to send a
st aRAOYNIDIBM@Hi | e Application Part (MAP) |nsert

Subsc bh&fa N@t the Mo‘ielsl TPt oth@ Todinel %@§éd toheat least a

gener ted CSl of the inbound roanmer to th

VL FCAMEL pitesesyippertacopy @ Hema Rublicehile: hetprek WNB@ the
%n‘ﬁ'tﬁ‘é’#\ﬁ({'@S‘l Mﬁlequ udr Iaﬂ@ i nbound r oaner.

syst em of claiml, er conprising a service

node povisioning etrieast e gsrierated MO ISIsatra Visiied Peiblig Mobile
i nb im1l4, where
theﬂgfg‘?j\;}f g in &Vi’sﬁed[ggatﬁ)éﬁfd%tgf N‘f’h syst em of c: g.l m

14, wherein the service node provides call control

SorgraBe Ll o Sy g8, Srfle? i BARE SAbRlALRE , Mobie

rrect'lt onservice
@eddnca;tgmumet (AR i tfarsatiicm n@ﬁshgesgm\amreehe aVPMN VLR/

nber ce, a mss .
5@%»4%3&%%%%»“%{@ CHPRARTFSED 2l S0P deutiE, Mpfls”Notwore
| (FiPANICHBPRNESCatidn Re?jis@ersa‘-ﬁ_mmrmlf stofigg at ledst titleeSInof the
the systemis ougl ed toR%@ | east one VMSC of the
W*F\Wndvmé'r“éfﬁ‘tf‘ﬁé ARG dASESPs configured to transfer
a call control fromthe inbound roaner to the servi ce
node. 18. The systemof claim 17, wherein a gl gb

sys2bhheom ok ClaiBdni whareivn thee MAR et'"%%aﬁ@,‘i’ﬂ r{@essage
1&9&&&5&5@9 Q\%@P?%@hdnsu s ar n)gd with the VPMWN VMSC,

genera Ing a bile Oiginating
Custom zed Applications for Mbile network Enhanced

Loghg T%%hbd of Q%ﬁﬁ '1§eh/h!alréfn9{ﬂeqylb°@8( Mhpiisels)a Qérvﬁ@ key

i nbound "r oane conprising: storin
I ardlsan etdress bba Gloha) Syeien &wﬂ@llemmmumcatwe (%&D@Lﬁ@'v

r rises at least the International
@%&Fgﬁﬁscn er’ ldentity (IMSlI) of the inbound
roaner; 34

23.The method of claim 19, further comprising identifying the phase of
CAMEL supported by the HPMN.

24.The method of claim 19, further comprising maintaining information of
the CAMEL phases supported by at least one HPMN.

25.The method of claim 19, wherein the inbound roamer record further
includes a Mobile Station International Subscriber Directory Number
(MSISDN), a HPMN HLR, a VPMN VLR, HPMN supported CAMEL phases
and CSls.
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WD 2006/ 121894 PCT/ US2006/ 017481 detecti ng whet her
generation of the MOCSI is required for the inbound

WO cargeis9gener ati ng the MO CSI of the i nbound POEDSE2006/017481
based on at |east a CAMEL phase supported by a Honme

Pubpd ¢nd/biitRdNet \wamlﬁ fl6PMHerein f détbéting Q:Bﬁ‘fpﬁbé@ nd@fﬁnfymg

the MO CSI is required; and provisjgning | east th

yhedha tha MR>CSOT d1e MDQURY (RSB KIEanath ) (e InAginigpRmer
Q’%@Yﬁbm Vb%%&r%% %tubé’ébsﬁﬁg_o%b%n UpleBle (14%) Ef‘ﬁ\e”ﬁ\tbﬁeﬁd

arm urt er conprising rmnltorlng Mobi |
Appnecati on Part (MAP) transacti on nmessages betvveen
the VPW VLR/ Visited Mbile Switch Center (VMSC) and
a Hone Public Mobile Network (HPMN) Hone Location
Reg2& e nfath®) ofglaimst S whegeinthe MEECSI hempligis ajfleagiene of

h
(PeBITSMR el 5. CT TGl S FR9.681
dwamatmslnaormﬁomcmg (TIF)-OStaif éhd HBMIN i@ 2denlified Hetshipport
e o N N

comuni cat i on (GSI\/D Service Control Function (SCF).
23. _The net m,19,. fur

o L
" de?R o rirghonel s D cynerein i MEEESTBRBANSES THieestong o
%%cstThqumcméﬁ?oforcdtmsn Hallddusbde QID)TQSI S8BLCS|, v|tsmgg
mal Nt al Nt n Intornatl on._o Q

Inpark| Teshabe (VWS |, JDFrREIB LM TGS BRpA B Serice
thsgrssldslt Mo lilftP QHAShdeRRITR (M) GnerdiNRacket TRAdIE Serdice

I'e” Stati on Internatlonal Subscri ber Directo

NGRIRS)-CHINTRINGitetia HPMERRR CS, WoINTU-RSLHbyke HPMN s

AR BB RS has8R o of claim 10, wherei n

detecting conprises identifying whether the MO CSI of

theyd 3{48 URGtnod 28 1§eWh@?é¥n Sp{fO\f Qﬁmhgwlﬁégmﬁmg a

recor n response a’ succes
(sItéﬁRD—anﬁetM@ﬂenhm]mdtlon Gante{MAP) Insert Subscriber Data (ISD) to

provision at least the generated MO-CSI of the inbound roamer to the VPMN
VLR.

30.The method of claim 29, wherein issuing the MAP ISD is done using
the IMSI of the inbound roamer.

31.The method of claim 19, further comprising implementing the call
control services for the inbound roamer.

32.The method of claim 31, wherein transferring the call control is done
via a CAMEL Application Part (CAP) Initiation Detection Point (IDP).
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27. The nethod of claim 19, wherein the MO CS

conprises at |east one of OCSI, TDP-Criteria for
w@@s2188uppl enentary Service (SS)-CSI, and  PCT/US2006/017481

Transl ation Information Flag (TIF)-CSI, if the HPMN i s

i de3d. rrﬁe aflethod Sefoslain 199 artiedr &Mﬁtse@h@wné anshdChkber
im19, whereln the

8. The nethod of cl
Rf@‘@é fion, éféﬁfh thecalled number QMéﬁ%ﬂ“b%“éSPamPDFﬁ &r shaskgadle,
fwHerdih @ isslth@ s gsHorped i 'b?% éea)nc&ﬁbde SS-Csl, Visiting
network Term nating (VT)-CSlI, TDP- Crlterlafor VT- CSI,
Short Mobile Service (SI\/B) CSlI, Mbility managenent
t

(14 Fhe rfARS] 8 RG0! P! OpvEKS ARl nuR
iraesiation avhenotheu galtack NamkEL byhtheeinbournd roamer ritamo ivelid

A P b e Dy B R B8 et ©

Subscrl ber Dat a (ISD) to provision at | east the

VLR ?ﬁg%e Net h of{bglﬂérﬂ%qzcg’ %d\kﬁggﬁ%& &gﬂtgﬂﬁr (‘éontrol

Wbllﬁﬂ)of thedobmundspamer fone gréAphiddbcdl lmambrebsemvd:er oaner .
31. The nethod of claim19, further conprising

i npl enenting the call control services for the

| NkBRUITIRe rrﬂaﬁed of 3aifrh & 9 rdirthes cb‘mrfrlsés Msstiing \Wh@repail local

transfer the call control

RURL i fen el Bames WRAD the,erlbsoTBeY b edRbpdttyoamer is
phE¥Ad toIseMice AB8é. 121894 PCT/ US2006/ 017481 33. The
nmet hod of claim 19, further conprises issuing a |ong
nunber translation when the called nunber by the

| nbyyungk hﬂiﬂfﬁf of Gaifh $9) ket Q:@ﬁ)pnsé“é1 Bél%hﬂmﬁ hétﬁé'r‘ &%cal
I's perforned a service node.

erepaid q@OUﬂmfttK@ inboungh Faasee is toshs ﬁ@bl@dc‘@w ﬁh@@a& o ﬁg’frrber

transl ati on when the call ed nunber by the inbound

roanmer is an invalid nunber, wherein the issuing is

perdtofie theiyocofsaaini t% furdithr copBrisah detesmininy whetbeaome of
r CoR [ .

capalgllNl '?L{h%ecgf t hﬁé %?%B%gbé%grqg‘rbtep %rtggdépglg&%gécggf' gccg\ller

thQreozemng paty.36. The nethod of claim19, further

conprises issuing a prepaid |local nunber to the

i nbound roanmer when the call control of the inbound

r oé8%eThe method of claim 19, further comprises issuing a Mobile Subscriber

Roaming Number (MSRN) to the VPMN VMSC for optimally routing the call
from the inbound roamer, wherein the issuing is performed by a service node.

40.The method of claim 19, further comprises issuing a routing number to
the VPMN VMSC for a calling line identification guarantee (CLI) of the
inbound roamer, wherein the issuing is performed by a service node.

41.The method of claim 19, further comprises providing a missed call alert
to a receiving party, wherein the providing the missed call alert is performed

by a service node.
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passed to a service node. 37. The nethod of claim 19,
further conprises determ ning whether a |l ocal prepaid
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call or not. 38. The nethod of claim 19, further

conpri ses determ ni ng whet her one of a HPMN nunber
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cal 144 The pnethod of @@y il dgfustiet pompgsestisenfigairingdatoleast one
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wherein the issuing is performed by a service node.
40. The nethod of claim 19, further conprises issuing
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44.The computer program product of claim 43, further comprising a
computer usable program code for monitoring Mobile Application Part (MAP)
transaction messages between the VPMN VLR/ Visited Mobile Switch Center
(VMSC) and a Home Public Mobile Network (HPMN) Home Location Register

(HLR) and storing at least the IMSI of the inbound roamer in the roamers
database.

45.The computer program product of claim 43, further comprising a

computer usable program code for identifying the phase of CAMEL supported
by the HPMN.
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Public Mbile Network (HPMN), if the generation of the
MO-CSI is required; and a conputer usable program
w@ome/121894 provi si oning at | east the generat edP®GADUEDBD6/017481
at a Visited Public Mbile Network (VPMN) Visited
Location Register (VLR). 44. The conputer program
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and storing at |least the IMSI of the inbound roamer in
the roamers database. 45. The conputer program
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conmput er usabl e program code for identifying whether
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CAMEL . phase | and CAMEL phase 2. 49. The conputer
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Lcd%%@ eprgérga Cong@?ﬂwefél}é%éflgeﬁérgﬁgoéorﬂﬁﬁkeersaé Eé]ﬂputer usable
program code for generating MO-CSI comprising at least one of O-CSI, TDP-
Criteria for O-CSI, Dialled service (D)-CSI, SS-CSl, Visiting network
Terminating (VT)-CSI, TDP-Criteria for VT-CSI, Short Mobile Service (SMS)-
CSI, Mobility management (M)-CSI, General Packet Radio Service (GPRS)-
CSl, TDP Criteria for GPRS-CSI, and TIF-CSI, if the HPMN is identified to

support CAMEL phase 3.

50.The computer program product of claim 43, wherein the computer
usable program code for provisioning comprises a computer usable program
code for sending a stand-alone Mobile Application Part (MAP) Insert
Subscriber Data (ISD) to provision at least the generated MO-CSI of the
inbound roamer to the VPMN VLR.
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program code for generating MO CSI conprising at |east
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pLogram éoduct of claim43, further conprising a

56.The computer program product of claim 43, further comprising a
computer usable program code for determining whether a local prepaid
account of the inbound roamer is to be debited for the call or not.

57.The computer program product of claim 43, further comprising a
computer usable program code for determining one of a HPMN number and
the prepaid local number is to be displayed as a caller ID to a receiving party.

58.The computer program product of claim 43, further comprising a
computer usable program code for issuing a Mobile Subscriber Roaming
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The conputer program product of claim43, further
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(CAMEL) Subscriber Information (MO CSI) of an inbound
roanmer, the system conprising: a roaners database to
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gglpeeégbs%nber Identity ( aI&\/ISE}) of the inbound roamer;
a detection block to detect whether a VPMN Intelligent Network (IN)
trigger profile generation block is required for the inbound roamer; and
a provisioning block to provision at least the generated MO-CSI at a

Visited Public Mobile Network (VPMN) Visited Location Register (VLR).
63.The system of claim 61, wherein the detection block is configured to

identify whether the VPMN Intelligent Network (IN) trigger profile of the
inbound roamer is defined in the inbound roamer record provided by the
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Visited Public Mobile Network (VPMN) Visited Location
Regi ster (VLR). 63. The system of claim 61, wherein
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66.The method of claim 65, wherein provisioning comprises sending a
stand-alone Mobile Application Part (MAP) Insert Subscriber Data (ISD) to
provision at least the VPMN Intelligent Network (IN) trigger profile of the
inbound roamer to the VPMN VLR.
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