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Det ection bl ock 202 al so detects whether the CSI
waledoroedoat CSI storing node 210 conforns to tPeT/(BWed002752
phase supported by CSI storing node 210. For exanple,
[0038i T Slcdenekationttstbtle2 04 rateR tHd €S| bﬁmesmmouride'oaempu bawd on

aor_whet her HPW

at qu’%@@%h@l péglﬁwygblgﬁdvr@[%e}é % PIRYSIPH AHS jfhe Cgll' IS requnred as

comniténiédtER B9 ed16ctich lo0088] CSI ggssratiat block H0dcletr@Vés IMSI of
the q%ener 3tr§én{e?/%t§g%l n? &ié(te g@{bg)glb 2{%?%1&%3?&?%09%%@%&3 daF‘ 1Ease

208. provisioning of the CSI is required as conmuni cated
by detection block 202. CSI generation bl ock 204
retrieves IMSI of the outbound roaner stored in the

[0039?‘%98%?119* K18 L06 SFd?/fdésQﬁe g@ﬁ&%@d @8t aptecoutBélthd roamer to
9] Provisionin provi des the generated

at leASaPBICS ot Dot 16.daSbsoNbs hags PdRsomprissesf least one of

t
PRSI 4B AN TS O RO EORN Bfetins o
CS| teVEMIN VbR/YIRISE bkwhitsit prayisiansdiE-Quibio SBIMN HILAMY-
oo PR Sidds R 8 SR GRS 110
accordpneenivathCandtheig ambadinehl ®f ithe presant dlavamlow trhadditiomdo the
enpodi. ment h r LN I.on,.
oo §REHTELh 20 BB Pl Ao odh b e
suppgﬂﬁhéknﬁﬁtétmr\ blmlck 802 soapl EAKEICS| yenprationi bdeck 204 aadi idetection
coupl e | era bl k 20
ock 00 KR BfE1” SRR e euigR B B iAgEs A B4 suppor
dataﬂats@@o43&2st]gﬁmglmf¢rﬁ&na? GtNrszLCAsMEEqmbsesismmma b&Qaé |3t one
stqring infor ion o e . CAVE ases support ed
v, Bss 3perian Daskredcaird gertpiie oRAghes o BRPANG S A least
one IVRBSINhAGAI%o 8 ddAledPSTsn GQDHLRH@QJ'b@QTmE (&) |o$€ﬂt$é outh@ndi I}«@mer
rang% 0 a correspon HLR Jobal Title of

The LR Sl assigioraia dynaiie G4 l@a%@/gw&d“qsoth&ﬁ?ﬁ?ﬁ ere@&@eﬂhe
HPMAMGYveyr 110 has the sanme prefix as the HPMN HLR GIT.

[0041] Before CSI generation bl ock 204N8§nerat es the
[0041}Befos CStrommeralignpblock 304epenerptas: then MEP-6SL SEMEL seRpport

P f
o000 EE crocBRgiE SAVELR R0l o] VR 104 o e
outbasundproared am;d Vé’mﬂﬂemhe tphase f KeANBE supportediby IPMN 10 by

usin %8%%2 T on I ogﬁébaﬁﬁg\]égner a? esbébhmw%p‘@% ?j’aglé%%se 304.

CsSli gdmeratrmhmmZaﬂrgmferathet@WBI:CSpMmsgaﬁwwnﬁnrredtlmmomNBAMEL
oS8R IPEAREE SbF et el oSl n ) AEBH EPhalef 'ene
skillebllin tke 3PR2thae\CAMIPIL guppart idemgfication block 302 may employ various
techniques to identify the phase of CAMEL supported by VPMN 104, without
deviating from the spirit and scope of the present invention. For example, monitoring
block 108 may check CAMEL phases supported by the VPMN in addition to
monitoring successful location update transaction of the outbound roamer with the
VPMN.

[0042]The MO-CSI contains only O-CSI, if CAMEL support identification block 302
identifies VPMN 104 to support CAMEL phase 1.
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techniques to identify the phase of CAVMEL supported by

VPMWMN 104, without deviating fromthe spirit and scope
wotoorherdps esent i nvention. For exanpl e, nonit oPCTEB2006/002752

bl ock 108 may check CAMEL phases supported by the VPMWN
[0043]The (DG rcohtamsrrah letast omg of PeC8E FHCSI @andt TIB+C3ip dfaCAMEL

supppBf e et I e HRMT EBhad SlihorehpplEts b 2.

CAMEUgsHakE i2¢ arDPoontl@hatfdxr tRO D-Ciliamal ibki a3 odiENR wlitMithe®-CSl.

10048 M55 Gidins 2 e5sh SP 0L NMBP S (S5-GS 1Y TGSl SMS-

csl, aesf dPRESIcsISanéStiFansl, Tl EAMEIL supp &Ah@ntlf@e\tmombck 302
identification block 302 identifies VPM\I

identifigs pAVINCIdEIO prpost GAMEL. plaseed. 1pHzAMED, Phﬁ@P %aqdétrqnally,
TDPE(S}rteﬁet@%lOtr@'\/Tﬂ@%l Ba )2 $8 O5d Rtk dMivith Ehléev@@ﬁ Although  the

. contains at |east one of
preswtmsrentlgsm:gﬁscmd@gng SR netwiork, Nt l@gpph@w@@gther Avigless

ro IS it RN WAl PR ARSI R o
suppPHed &y LSHdutily Whitalphase 3 FDe- nfba$ aeg swpnoohedtbveGSM a@sl GPRS.
The 'IWYC%EI3 fgrls ﬁﬂ% age& @M/%Lt lﬂaugéf d RS @§d£é&ﬂ%?b'@&ena for the

present vention T's descrli
GPRSSCSp Alhec¥bR ot GRRIASGSN )Y bd)Lﬂ‘EiSMO?@SWIB’ kaenti aftdr MAIRdocation

wpaait, o PR A BN i Pd RralePgPGRE FEHBaNEAIER 194 fas
beerscumnge?ﬁgll %eGSM ant_:l GF’RSn The MO CSl for phase 3 of
004 EpreUP o ACIOER S oo tesls <l CRL I RSESIDIS sgatp one

dlalogfjé afteMAButcusatul (otation dpdate Ginclubimig GRRRS).Mh @bmam with an

plicabl e 14 ha
embeRigear TOPISIH T RYONS sn iy Ch LSBETaIeH & Cbygpngpation
blockVBOAR ploVisidried &) stofin ﬂaae i2npogs| sfbna m@ znfot €dmprises

successful | ocation update |nclud|ng

VPMAE cYRIMMRC witfl - afe  BIYSIAMENP-69! t3fe %PM%‘erVLR/VMSC 118,
prov?s'%\ﬁﬁ'@t bl@@k %B%é@s%'sta‘ih@fb%@é RAARD Yndert SG%@Fb@F e éSSD) to

rovi sioned at CSI storing node 210.

VPMB MLRﬁ@wa@a@ 8gqmta@mgr 2 seeprd PO G afNBE ovifspunggoamer. In
accog(fag}:ﬁks\g‘gg aw%lg@bdlﬂen\/%%/ gﬁé \éﬁﬁgmﬂemon o} 0 c%ch '6'f 'WO csl

sends a stand-a I nsert scrl
inclubas an (IMSDant ghe WMCTSILaR/a/AEOf MB-EGDIs tcar rﬁsn@ncang él:thedphase

Suppgﬁeé/%%hﬂﬁ towb?ﬂ%‘ﬁ&mresen Ar- In accordance with

odi men I'nvention, the record of
[0046YTh&SBT of ﬂgzhard[esCAMELl\@tewayi 1B ehas@h€Same peefixeds tife GT of

HPN&@{E@ @ﬁ@ﬁ%ﬁﬁ%%ﬁ&%ﬁ%o@%&lgﬁ B@ﬁgr%ic éﬂﬁﬁréa?gwgy 1 y(g) wects
the HLR GT with the same prefixes as the HPMN HLR GT corresponding to the IMSI
of the outbound roamer to avoid discrepancy if VPMN VLR/VMSC 118 checks the
prefix of the stored HPMN HLR GT against the HLR GT of dynamic CAMEL gateway
110.

[0047]1t may be seen that in this embodiment, no change need be made o HPMN
HLR 114 as provisioning of MO-CSI at HPMN HLR 114 is not required and therefore
no license cost is incurred by the operator. Further, if monitoring block 108 or
dynamic CAMEL gateway 110 is not functional, HPMN HLR 114 is not affected.
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[ 0046] The GI of dynam ¢ CAMEL gateway 110 has the sane

prefix as the GI' of HPMN HLR 114 when it sends the
woRP708B04 Dynam ¢ CAMEL gateway 110 sel ects tPeT/H20d@D2752

with the sane prefixes as the HPMN HLR GT
Hena:mrwreznpmacbuhlg)um rtolamdrl‘t@lurnsnfo HRAMNHLBOUY] it Ban@®reg@red to

remdldhe réassith REOL ok ine iU R e s5PREITELR 1145 or of
[0048]F Deiinére inCANWEC AMELepRase, JmeDMNQ%ﬁhIm HERYalRQd§ &Rt hhad-csI

han d be nmade to HPMWN
(@9 DL 8h 25ELSF TTCistT Syaimic nEAREE” gptauan 11D raas nos send
additivtial MOLGS|e6F afedsérh@r@b@rs%cen@\el VERn@RMElStntér'écnonblw.thkthe

red by the operator. Further, if nonitoring
prﬂ%& via H"y%ﬁ?ﬁ’@ Z&\/ET_N’@&P@M?" begelayed frrougn dynanigl CAMEL
gate\)v%’#%h(b‘ﬁﬁh&lﬂ? R gop. affected. 8 WO 2007/ 010404
PCT/ | B2006/ 002752 Hence, when the out bound roaner

returns to HPMN HLR 114, it is not required to renove
h et H H
oo SHOTRNH (915 NGRUDRIS 19SS Ll b
VLRAMEBG, éé Ba$he@dfgppsﬂmt pr@vlvuslwtore@ eVIQQISG&BSIMO%ICWIIhm one
e d S
dialofls-Slibsc SRRE Foboived el S fplE P i Sk i
VLRIVMSG 4d8ideteots prerdpping-HRNhE Bebrmatntreecisedrevithirp@ diflogue, it
I hraugh namc CAMEL gat eway
sencl P Slor FetbxABE SEXPe g0 BT VAE™ L Ry Saen wo Cor %
[00503Htrivilt lpel apparehietoNAPelsBD skifled &t imrartvtlf_zi;/t\/ghndds%lb@@@léé&ed in
con bl WHEERe e MBS B bRESTEIARD e ooty
unlquenba’ntmsetﬁrda .as racke- Ohtlth%teablod:ljfs H%Vthbe %Bfem@@e%% tahsmgle
n the informati on recei ved wi
etk idides 4t dadtiliomihe spBit 2ndocera o ias pisReRbitewtPN
Furthieattae ’ﬁ(ﬁicums pé&edrRied! By tWol dr ngte 2 ﬂfb’s@rﬂodkg nfa\Psé ﬁﬁ!r‘ged in to
skilled in the art that various bl ocks disclosed in

a S'Eglﬁj (PRRYEBh GR4en foRe MaPlementatian e Mo neeiveriof nedrs  Various
implePidhifitns iMBBId e i@b@hlh&g bf ffe! dresé%fl éﬁ&e@t@ v!nﬁ 'b%saspp%t to

or nore of these bl ocks™ may on a

one skdieddn eyl these dﬂ]P'eﬂ@mﬂpn e ﬂe@ned telie wlthlntthampmt and
scopéBPfPi@ p%séntﬂﬁ“%hﬁg,@nt invention. Further, the

functions perforned by two or nore of these bl ocks may
[0051heGret glhustiates @ bhoaki Wifigearpr oy dynamisd CAMEL gateway 110 in

accold3fod il Ak Bnifel Mtbkiin” 88 0 RissBHE ipventigpe i HLR
provisinhieg thiank 402 IB dmepbapriar(brnanﬁa)CAMEeL ga\te\lrvbyfdmnwhha iatdrn is

connéllptlgd tt@?&ﬁ\ﬁolh nﬁﬁt %'{.eﬁngtea gﬁf I—e(ﬁl%ilqgﬂwsronmgnblo& 402

pe of
and dynamic CAMEL gateway 110 may either be specially prepared using known

techniques or standards, or the two elements can be from the same vendor using a
vendor specific interface, or they may be available in a single device. in various
embodiments of the present invention. In an embodiment of the present invention,
the interface may be a TCP/IP based interface. The interface between HLR
provisioning block 402 and HPMN HLR 114 is also proprietary and may be defined
by the HLR vendor.



[0051]FIG 4 illustrates a block diagram of dynamc
CAMEL gateway 110 in accordance with yet another
wenodient of the present invention. An HLR PCT/IB2006/002752
provi si oni ng block 402 is coupled to dynam ¢ CAMEL
[ooszpabﬁmwnblﬂocl«ma:ﬂirowmms rooth BMO-C6hard MIACSH geldstdd By CSI

114. face bet en H provi.si.oni
generziian i A0 LS st ertrgor B Sy Mg Eoais FiGes:
via HQR%P&fﬁgan? blgk 102\dhe déﬁﬁib@d g follovihgdesaripgionor t he
two el ements_can be fromthg sane rﬁgdor us

[0053])a geprdapes: With @ni einkedintest obihe Hese we&aogwfagirrawﬁ@“. IO-

csl & vPR@l GLAAMUSE: 118) p/r@fn’sféﬁﬁ\g s6BIe FoFBAStFUCES HLURE prowsmnmg
present invention. I'n an enbodi nent of the pres

block| 47t Prgiisiont meqqammg@%ef {58 oHibrRSpA ITPaRE 4o FIPMN HLR
114. M“é&{g?%ge I\N%BEI%%t %ﬂw&e&%séhﬁnvéﬂtiaw fe0dkB@ of MO-

HLR 114 is al so proprietary and may
CSi MumnhadMSl layd tﬂnﬁaMQQS} onaciet obMARCStD YT thesuitound roamer

o s BFNY GR50Re, MBOAR TR0 1o 128 i

send@eanstaadﬁammebMﬂé’klsmm \)\Fﬂ\t‘llNdﬂé?/Wtﬁfdﬂﬁ@mO@tﬂl@lﬂg the MO-CSI.

o G118 Bl e Ry el b e

subsédlZn8Y He-@ovisiodad mmcei thh cutbe@midodamentretinsg e l-kE’rl\@sl eli2, or

o LB AT e e Y L

[0054Phoks 4R otiiongntottese A9 riv retriution odn m ¥ obfdynamic CAMEL

aate Afbohinembasimenas prsearoepi ENTYRVERAARE M ghects

GT oW@re fsShier sralinsast Sgaihdfhe dePw MDRCB14.dn thisseiseph MAP

CSls of the outh d rd h
ISD RHER BTG AChIMEIORI | LPRATR: s epcrtes By VN
VLR/ORIEE ﬁSSH@w@vé\l %ﬂﬁeWMhﬁQLRMVLPWuHémP-]ISD it can be

containin

emplpyeﬂ/e\serbwgw MEM%N&RMM@Q hbS m%ﬁ th@ﬁl“a@ﬂwﬁ@ issrenaisthe
MAP! 8D, ARRRIL @ENEL C%*cé%&év/ %0 %%Q rm?%%naf@b@é&@émr&%nd-alone

roanmer’ returns to Bon ti meout of
MAP/8Bgaghdimavnes |OCQiI0numﬂﬁt€pU|ﬂy=} PigoeyndseRPepligyegeiyed as the

CS| |Je%§rd oflt BQ o do’ﬂln%j ér&gm%gﬁﬁﬁé‘& whte@:z'\isb&eggful Iocatlorb update

estric nam c gat eway
is reéléwed ferrthmdﬁm’ehrhel Howd%mHﬁ’@@dnhtLH 114/Pag\to/sgrdvibe stamd-alone

e L
additthyn diviac nEAMatatipat epdgtel hdicatas aodifforenh ceAMEEdphgsevBNpport,
depenhllggl pr%lpag% f%‘fGéﬁ?ﬁf%@&ﬁa@?@AM@ n&”\il}éw 3‘1 ﬁﬁw@&%pdate
the HLR Clsegisvisioaingubly ilerfatinghBlLRs presiaring Hdockvidp2l Sirther,
dynamlcg%%%\lfvag %8%%3 %\%9 scglnode %e%%tmp to OIrec:sol# of the r]tand alone
MAP 1SD messages in CAMEL Phase 1 and 2.

[0055]in an embodiment of the present invention, the complete record of VLR MO-
CSlI for CAMEL phase 1 and CAMEL phase 2, is sent in one dialogue with MAP ISD
command while for CAMEL phase 3, one or more specific elements of VLR/SGSN
MO-CSI are sent in one dialogue. When the VLR/SGSN receives a specific element
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MAP | SD each tinme a new | ocation update if the
out bound roanmer is received as the CSI record of the
wordosowadds roamer i s nodi fi ed when t he successfPET/IB2006/002752
| ocation update is received for the first tine.
of VERIGGSN, M@KNIHLIR dveswtites the swnspbredisg aspbaifico reememtP of

VLRGN Wer e ) s SlpyiasB o’ Pongbllg RGBS,

[0056)Indh¢ staraiond eMsAF_a 18Df provisivnifgAbock [208ssensis therecord of the
ot S E A BTG AR RS Ry FEMELBERRS 1 OREE 45248 e
recort! r&oﬂéfs@c%rAQNnEéL*bRﬂ@\df $ZD1-0J$I gregbﬁ@tweﬂ&ahe fﬂam&err the “CAMEL
CapabliBiFianging Haside Sl onaP-Coiesia B GHEta SRECEf, TRAvHF-CS1

VPMIRNASEV ST 618 delefidSanlyl did ?ébo?@?%@eﬁ’??ﬁﬁts‘ﬁaté%epérﬁﬁﬁﬁﬁes the

i nvention, the co Iete record of fo
MO- C‘@WEE%%WI IMAIR (P EARIMaNTa Slewsver, § %’é‘rﬁ'emﬁmdﬁ@ SS-CSl) in

the réiﬂo% SENRO-Md) R esl %F&vn&&{m@B%cWObesefneé u%i\é%ler@ Bam) csl

one or nore eci f [ ements of VLR S
agalﬂare sent in one d| al ogue When the VLK SGSN recel ves a
specific elenment 10 WO 2007/010404 PCT/1B2006/ 002752
of VLR/SGSN MO-CSI, it overwites the correspondi ng
[00571ﬁmw>fanmol@,| i€ NN GILR VIR l&ssalrmmnt(the M@ayGSk (eg.e@-CSl)

t 0
wie g bafl SRERD. bRl Bt L ke Bt SIo9 B
dynainite CAMIEL dyatdwayhd10 fwill secadothp MO-GB1 68ht by WARIN HLR 114
ue for

coring o a8 oG B NS BRECRHEIEER P14 togbler v the

MO-C8i treatedaby €SdigenbratioCAldk 2022 pRVINI VYRNAMBIC i 118" deletes the

omitteq plepiar's Skasie UeFemigeo bt 8GR buie BRF T50-or d

[0001P]18 318 btand-didrie. MAIFISTS Grevisiofing risckt 266 séﬁs&ﬁle record of the

first ggrgﬁglo\ﬁgo&éi? m,lvar?e :d%?oﬁng?ogwmp 2 Hgﬂés eJl'he record

cons@{s%*f'o?\'e%?'rﬁ&emf @bs?@ﬁe%&% bhﬁ\er\%qiﬁsf 6F 1k “GPEMER! Capablllty
gai n. [00571Far exanp 114 has alr

Handggg]t ingide QIs:-2hs) TR leter@ &EI §) C%,&Secgh@ng MBS f@M}E@_ first
grourga\VﬁMﬁyVIlﬂR/I\h‘@é 113 §é8@s°§ﬁ}eéld'\@c&§| pr@§e|ﬁ InSR{% %‘abasa and

nam c record the sent
StOFeB)%Q—IM@dQSLF@CEMd \Mlth K’H‘é’ I&D]p@ramaﬁg Hawevess tfrﬁthGH\%ment (e.g.
4
-0 frthe FEct &f MRS chenda) Pt oliskee o e T
of M@l tagain. er GAVEL pitasé Srantt glusfthalseserdldfdbe @acm”@bgnwp of
O-GalpARufiayl o chES) SriosyndBEkhari for VEES) feecs,
and & WeCSFK.i r st group of MO-CSI in one dial ogue for CAMEL
[0010 asefor tﬁe%r&t group oP E/Id %%? ?CAMEL phase 3, the dynamic CAMEL
gateway 110 records HPMN HLR 114 sent MO-CSI information and resends it
together with MO-CSI. However, for other MO-CSI elements, dynamic CAMEL
gateway 110 can send them independently.
[0011]From CAMEL phase 3 onwards, the record of GPRS MO-CSI to be sent
include GPRS-CSI, and TDP Criteria for GPRS-CSI. A complete record of the GPRS
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consists of one or nore of O-CSI (irrespective of the
val ue of the "CAMEL Capability Handling” inside
W@2@%)a40DP-Criteria for O-CSI, SS-CSI and TIPFeTE20660002752

the first group. VPMN VLRNMSC 118 del etes any ol d

MO- G@Icmrsbmﬂfe@ﬁylbné IGPRS-G8itislchargeth A hestnitted dlémmeMs-cE3ibove
eldv i th o\ quig command. However, if any el enent

recorfj@rﬁ e e record of MO CSlI changes,
[0012]Ph0aitHer @Mb‘(ﬁilrhérﬂp the286aale piiasé lbe OAMBL Guppdrt MOVERMN 104 is

one. e otugf DGO sdis eovPailiBeG e PRGBS HIR

rovuérﬁn IblockDRoLuEpédsrf the HPMITIbplicalon ESduirenadids.a
P ﬁ? [ 0010] Th%s for the flrstp rouG&!I

IOOIMHELSO@%'@O‘:’P therrrt Wil RpRrecizia it gamﬁ%ﬁwﬁcﬂ%w 440 for
MO- d:!EWé' u'é'leﬁl ’golépe?%t's \M@l stlwthéljt‘@'f/(mEL %U?ﬁdmfdr%ﬁ@'&gﬁs istnce it is

ether with . However, for o
reqweq W@ﬁtvfMNyWérﬁ*@um;mpoﬂg\athi?mdOaanausehm%mh support
cAamEpdependently. [0011] From CAMEL phase 3 onwards, the
record of GPRS MO-CSI to be sent include GPRS-CSI,
[00143in¢rthemP irCvatieys ambedimgpis- yBaMin VBl caateway: drl@ epvisions

/ 010404 PCT/ | B2006/ 002752 MO CSlI
MT- déﬁo'ﬁrﬁt %UF HM%ﬁgFGDRS- CSl is changed. The omtted

el ement s of above record are deleted fromthe SGSN.
o0 BOREH B o € BROBRA or WiESEA o AR Sl B
110 NBM‘dlo‘vibFWEEISI]alS—IRMNH&uaaSﬂada tHi RHpRvisiorong blacki4dg. After a
suceBo 0 n ERERT, 58 o i LYo R8P R o 20 pcs
HLR @ﬁtwsi@mag ®ldcha02 dy peovigtorCAMEtord @f M¥agS1 20HPHYN HVR 104l The

ccop T LIRS Ao R PO P ARl

de- p@b@wn@ Hhapeaiér plovishnEENITICR) QTHHPMN rmm naY i 4 @utbound
CAMEL. [0014] Further, in variaous I\? rent s,
“%éi' 0518

roam@mstg@%vva HPMN 6F isdiraef by thar Ewee%g%'b%ﬁwenf

VPMRNO TR VMSE) 1P1lg., nTﬁfscoeq‘a%ﬂsmém &N g e Myepf oft MPMN
present |nvention, I_gat eway 110 provisions

GMSWST&%M%& qquﬁWFN@ﬁDN. 164m°t¢irr19vi35|neh|rﬂgyltﬂdoc“rkomwr it
requifdd ik stippSHEERTSES! by HPMN nanrad.aatr% R kaﬁné?éHuHé’Hfb@k 402.

roaner, rovi sionin I nstructs

[0016)F 6% Ssillastrates Bibdaak atrbofpsry@tﬁn@,n‘erprawslee@ngleCSMpi(t@MN
e e T T
HPMUGMSE/BTPoR issueseBRI (Withoplr GAMELauppragsedSio RIPMNANRR 114
on HHII\E\I HéllSinN Eq§4,oc5‘vn%%@e)AMEL gateway 110 intercepts the SRI issued
by HPMN GMSC/STP 112. Provisioning block 206 of dynamic CAMEL gateway 110
returns the MT-CSI information to HPMN GMSC/STP 112. HPMN GMSC/STP 112
utilizes the MT-CSI to route the MT calls directed to the outbound roamer. When
dynamic CAMEL gateway 110 issues its response to MT-CSI, it may utilize a fake
HPMN HLR GT or the same E164 MSISDN address as the HPMN HLR address
providing routing configuration for a certain translation type to route the SRI query
through the dynamic CAMEL gateway 110. However, if HPMN GMSC/STP 112
issues SRI (with CAMEL suppressed), it is relayed to HPMN HLR 114. The SRI
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roanmer registers at the HPMN or is timeout by the HPWMN
or is purged by the current VPW VLR VMSC 118. Thus,
w@loornansd ati on at the SCCP | ayer of HPMN GVERBIH2006102752
on HPMN MSI SDN E164 routing is not required. However,
messajges meayube esrotited tla[qugbrdynamld\A]fAL gmewaw1 Bllusingl4 peatdcol

nnc»ugnglapt@%vszaﬁggwa% & onpreEPRIIANE) Gt bRHERES g
and HHER/MapQSl@C/ STP 112 in accordance with an enbodl ment of
001703 Fn KOs SRRFUE SR ChRRIAA AR 8 HPMBRILK 114

as HPRIM\HIVERI m&%nm@/m CSAY Rt safupealantlifetdfbeiERichse
the SRl issued %’i\ MN GVBC/ STP 112. Provi Si on| ng

cost {5 IBeWTesh & Ubinet fia 'Eor'eﬁmc KqtiieQraynemic CAME: gat ewaé 110is
not fd}%n(;ﬁbl IHﬁl\@m 'WLR qn4t.9 nbPMrE PGSR, When ﬂﬁewt@(ﬁ@/ roamer

utilizes MI-CSI to route the

re-reg!sieé%tt@d*wf\t H@ZOmeb@utbeua@arﬁemer \iPeh ncuymﬁﬁ o campre the

o} IR PEPMES A By, By 11
Tedlr%ﬂlé§§%@ﬁ%ag$m HHPIMNMEBFHN E16dovi di ng routi ng
[0018?@25. Is%”‘%h%&% gq’L vsﬁ:hﬁﬁrf%)ﬁ g?oﬁcﬁlﬁﬁqséé‘&mé %Bﬁ)o‘ijﬂdrr%é%r in

accotdanee avith arf embMiirr@nBGV tB‘éFprQi@t inentios. /SRttep \ﬁOQhaIGAMEIound

roampb RERFEBES hatinsls kK T FatPo bRl it s g gamer

record ezooyirises tat rieasy thel jrnmmahor@@\mbllgaﬁmm:ylbérl RHeutiyn@V8l) of the

tocol ingcludi nslation t , .Messag
outbdtnd R Rer PRSP, bt St epul ingcan e, LRMN
HLR, MR/ S, OQllgl]obile rm\atldue Iateemattohat ISDNt INUnissTb QdSIBDN), a
n .S done,to 4 as HPWN HLR 114
supp%r?%qcﬁgﬂ@—ﬁ.lwba &fafﬂﬁrc mp 0'{1_%‘?'" quired and therefore
[0019DA% tbp BOAE]t IS @&tectefd WR&HES p@wsiaﬂrtdwf thel @smmebarrécnfbr the
bl ock 108, or dynanic

I S
outbqURd FPRBIGAIN rerﬁﬁwermh@ fmC?QSSﬁ&tM%¥ﬁ@@$lea Upfiéfﬁ*c Alsopgegheck
is doh890 %mwmeﬂ@aw C9l 9or @I &litS6ind Radﬁ%% Ja%%nea BE the CSI

out bound roamer does not need to renpve roam ng

storingmqas. The gherk determings whashertbe H%MNa’rH—B f@AMt ¢ eaguifed
Cféioto t{,SWﬁMNt\ﬁTF@VMs%CGPwHSﬁgf&%SﬁPMWEW s ﬁ%@g‘ ﬁ&ﬁe@sllw-

0018]FIG 6 lustrates a art tor provi
CSi. dtt stap @6, Hber@Sk obike dutbouad croatiende genehatad based on the

outboqmqghﬁl%mre&frd |Pﬁ1ep;5r8§lgf% %‘fetﬁé ﬁ ls%qtﬁtet“ag Aq’%éep @6‘8 the

tbou roaner recor one oun
generatedr€S| iof theadutbaunterbanEnds provitedrid at deast one IGRIstating node.

The gERBRIGT £ b e e T e oarer . Addit 1 onal Iy,

[00201HE. Fuitilsixates a dlawehart éor getieratioh ud dise M®-GFPidNaccordance with
an embodiment of the present invention. When an outbound roamer registers with
the VPMN VLR/VMSC, the MAP transaction message is sent by the VPMN
VLR/VMSC to the HPMN HLR. The MAP transaction message, for example location
update, is monitored at step 702. At step 704, at least one outbound roamer record
is stored from the monitored transactions. The outbound roamer record contains at
least the IMSI of the outbound roamer. Additionally, the outbound roamer record
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HLR, VLR/ VMSC, a Mobile Station International | SDN
Nunmber (MSI SDN), a supported CAMEL phase, and
wa@eovionevd on t hereof. [0019] At step 604, it i SPOPIBRR006®2752
whet her provisioning of the CSI is required for the
includast #he UHPMNOE DR VLR/VMSOpasMoblm Statios lmtembmhl IBBR Number

cation update. ck denti f
iSRS A hprBeR saMEL Blans’ alf CothiaRgdREFet ot i ned at
[oozlim@(tq‘ﬁhs d&feprhined viesler theaocdlion update lsnuteassibiedme vhether

he HPMN HLR has sent the re red, MO-CSI to the V|
prowwmwmdf@r Miprésh e &eﬁe'r%brfmqﬁm OHQ%OUPHerC’raQIﬁu?eE‘GME;WN

VLR/#MIsC Ak s?é&pn@oeﬁurﬂw@? €35 @teﬁrﬁ]ﬁe@%l@h@dtﬁeowwﬁpﬁorts

ener at ed based on t roamer recor

CAMEE G aH RS EMOTRSIcisfined 2 dhsLy PN VARNNVSH asofermeria the
CAMFE;b%'éQ% %gp@ted)ﬁ tti‘i@vﬁm@ww‘vm@”ﬁ*hel <§AI9|E<|1 Cbsrsje%@ éLfE)p@Fted

storlng node. generate i nclud
by thYRIN iareigteminesi at fteni@pFlfcthe TCOTI lF'Q%Q Faglep 6 are true, ‘the

MO- éélolﬁcé@{e'fat%g aézggl%ﬁ'[ga df R{éhekl\/ﬁi'le pei@n% onW\WWN at

res nt I nv
step @d0bdbadgeresation pk IR S sis vdetsnrlbedwen AN VL Rt \siBIE, 7 1i2h dhe

genelfisq MO BRI RBRsRhRE A IR PV s cnge, Tor

[0022¢ K& E elubtna’ras:anlﬁowulmmm [tongglsnmmn}go meergelz:mrgt;—irdeMOiFGSJ altthe
v, e PnB Ot PRI T nd SRy e
genefaedrRIO-OSt G Provisidnaidnts ted VPIMNYLRIVIRISIOMS} isefiing Hiee MAP ISD

commpgih i 98 hRedP 63h bR sbR S DI TBS IRARTH, GAMEL
gateW&%}elnHﬁyﬂ\l’lﬂhED\ﬂag/tNé/Eé}neEprM}baé theSHRMNDALRNGEr Aaétep 1804, a

CAMEL
check snieAat? &%tqréf@?eew%ffba SU%E’O'[SDe%tchgeaSJ& ?fﬁﬁﬁé@w ISD is
not sUE&IsBRY, fbhsxérﬁﬁlatwm tue@t of ihe GRRRs @AME@@dtewwtd&% not

growsmmng MO-CSI is required for th
matc Jh%@'ﬁd)frtbgdﬁMHtH{-RePWWmNﬂ_ e agpe %M@@S' can be

acco@R{\%EH%%r us hg\héérf hagrg?‘rt%héna?/%%a‘éﬁe'@?f\% éeg@gié?%/l\bep‘ﬁmr ltfe HLR

provisipriNyBEpgo s pravisledowitthéhe gangratgsh MG oter $0By ThadILR
prov1§’l nglg Diock nglc?tfl]%{%d%ﬁvdﬁgﬁﬁfe fidRes] P&C‘iﬁi)rd by thtehf?PMRl'\MR at

t he con trons I n st ep
step 8@83 Adrstep 81, the HPMNBLBSE tiiggeged b isseel VA i tanprovision the

oS8V AICRERMARIEL Sl B d I o pLSRySay o on
that thé eforéddd app@acheneanbe dsddin@Spendenfy tv peovisicmdVexC8hat the

VR [0022] FIG 8 illustrates a flowhart for
VPM %@Wg the generated MO-CSI at the VPMN VLRNMSC

[0023]PIGE usteates awidwehar fermpeskratia odMTLO8! ir asswidance with an
embod1 r\éggtt éfotrr]\e pTrgsent invention. When an outbound roamer registers with the
VPMN VLR/VMSC, the MAP transaction message is sent by the VPMN VLR/VMSC
to the HPMN HLR. The MAP transaction message, for example location update, is
monitored at step 902. At step 904, at least one outbound roamer record is stored
from the monitored transactions. The monitored outbound roamer record contains at

least the IMSI of the outbound roamer. Additionally, the outbound roamer record
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generated MO-CSI is provisioned to the VPMN VLRNVSC by
issuing the MAP | SD command with generated MO CSI at
webr@p/o8ll4 The GI of the dynam ¢ CAMEL gat ewapCT/IB2066002752
MAP | SD has the sanme prefix as the HPMN HLR GT. At
mclucﬁselheSWMNaHLRhQ’tR/VMSGadd\/lblmledStaﬁbmlmtern/dtnehbielsmBlumber

ISDis s fu If the MAP.|S not
(MSI@@@& ﬂeaﬁf‘e@%aﬁb?%e RRY FopRnatan er??]fe dynami ¢
[0024§MEELit %Hmlrﬁﬂaﬁhétﬁér thedbedtiohhepdele &f sdd&éséﬁl\@hd-wﬁether

provi si_oni n ener at ed MO CSI
provigiprtsgf M-St h doaiod TPeiheUUboUR TBRRr 3 fhey VN HLR at

step 806.9f B @orﬁﬁ’tﬂfn%% hstep 65 HFthrué’rtﬁ\é' MT@BING gehefdfed Based on
provi ded wth the generated at step 806.

15
the INIBR 56 SVIPSUDRA RIS Betoh S08. e aneationeT MEPS i doserbed
in Fl%/%o%l ﬂé@ @?ﬁh@‘ggﬁ@r‘%\tm LE%1Rs Blovistdrdy §Q§e HﬁMl\?ﬁ-ﬁ_lP{

Is triggered to issue

[0025prI6v 18] Bustrates avipwrhiariafor tevisPNRg \mee/gﬂvs@ecﬂ tMTNQSI ghdhe
HPMﬂp@WS%%TFqn aace&r(ﬁaﬂee Whl %r? @Mb‘&gm& %ftthedi)p@ﬁteni IL‘H?ventlon A

af oresard ap es can be use
SRI (mtbwt£MEmuQﬂesaedx0®mmMSwMQ HITMNZ“;H}R:DGWQ HPMN

mSISEN, EXEL AP Tod HENINCERISC/EPP (SRR byfthé’rrqﬁlnué EAMEL

I ment O
gateway ah siepn 100 eThea BRI U$ vediredted aitbrthe eMTeQ%Ir imfasimiakion He the

C, a tion ness i s _sent .
APy BRI S aisl” 1HBE, ThETSRRMRRa0%s 2als Foiféy Pipg
protoﬁﬁ%&g&d from ®yaupliscilidicgbitemslatidatyne, aMessaget TvarsfeaPart
tep,902., At ste 904, | east. 0 d ne
TP OfbR poit sy taiing i, AR arvindr Dol A Rel o RE Blepguna
roamtﬁpélﬂe} ?/gfédj @J?ﬁwmtr\{) GM?/STB GAilzbsCiBNT-CS | abcort e6wvever, if
he 0 e ou und r itio e
the SHICN AN G FPPIREEE I SEUSHBY S0 M A SMSCIS TP, T relayed
to thdGBMNBRPRS/ 002752 i ncl udes the HPMN HLR, VLRNVSC, a
Mobile Station International | SDN Nunber

M5l S
[00263Tio e BusttteEia frowahart tonProUHBIAG HopenBEABRMT-CS at the
HPM[\qu@ﬁ]lﬁ'%?éEord'ahcé %t‘ﬂ%rﬂﬁ@rﬁﬁb%@ﬁbhﬁ& fh'éeprbg&ﬂtlh@éhtlon The

ate is successful and rovisionin

HLR Mm\dmnmg bieakuisr eravited wntﬁeth@wmﬁéd iyl adts %emémﬁwmhe
HLR 'alrg%nﬁ{)nlﬂé tﬁﬁckggfbwélén R A {)ase ip tﬁ% ﬁglﬁﬁslﬁ@igfeat step

I'S generated
1104t he out bound roaner at step 908. The generation of

wo7Hfie ReebdngREneS gpduber sate & 1 Bhiafng i controling
MO- c[aﬂ]@ﬁﬁﬂhléldﬁtbdtﬂmdl robonetrs adies the fdresant lireventiorar pr ovi si oni ng
at _t C/ STP |
o028yl AZa i A el e ien NG Cofie 2ppiEelinp for the outbound
roamemllﬁrﬁdcomanée withl ar( @nbbdinienCéMbke Besmt dseation. dtftemiembctmg
I SSu o,.the HPWMN HLR HPMN

a SUGRRRUIRBRIET PRale: 1 (7 SEAMEH SyPRRs 45 TRNAY &Xiipe bulbBing
roamer of certain class (e.g. postpaid) at step 1202, the monitoring block provides
the IMSI of the outbound roamer to the Dynamic CAMEL gateway at step 1204. The
Dynamic CAMEL gateway provides the MO-CSiI to the VLR of the outbound roamer
either by sending a stand-alone MAP ISD containing the MO-CSI and IMSI to the
VLR at step 1206 or by triggering the HPMN HLR to send a stand-alone MAP ISD
via the HLR provisioning block at step 1208.
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gateway at step 1002. The SRI is redirected with the
MI-CSI information to the HPMN GQVSC/ STP at step 1004.
w(ab@78R40smessages can be rerouted using a prorPOTIB2006/002752
sel ected froma group including a translation type, a
[0029MHEs@EESITorBPMIN CRMEL pliddeP) isl emgtly. Ties O+C8bitbe VIRAMIN IQAMEL

and HLR napping. Th t he outbound roaner
phas%?@"ﬁcﬁ?f)}é%l%gg}ta?‘ﬁé W@Qasté) ?ﬁpu'?l lizes the MT-CS|
[0030]“¢ﬁ@le§hgtﬁ‘bmﬂéejialed Higits ReleSRbr dquial thaﬁA(V@,,g Sa)ppr essed)

(003 1ABRRR Hine, OftBeME Epemer TS, Bt Sharkeode (Rl P gsmssF

transfrPieSda FoRBollVie a T I5R esnthihirigShe 1St BAd tHEPM%rt‘ﬂ;cRId 1 the
accordance wi th anot her enbodi nent of the pr

HPMN gaameGlhrat stere 1219-RIhe SRMY gsmRs-Thrbesks; ﬁFWﬁﬁé@ma'"‘“g
transféﬂtéd“lohb‘%uﬁﬁﬁ% %Bﬁgsd%dfﬁ@ todhe %h&i@-céé@ and -FthrnsHHB translated

provi sitonin provisions the MI-CSI record at the

long mmwrwma& g%ﬁ@pneqtpommqrwtﬁ_hs}em&%r egoi ng
(0032415 FEVRLiF B2 SRBSE cf)rb%n%?'?éeﬁl?éam i Gt BRERCSPIit can be

ontroll1ng roamers usin
handled&/igpCAB e alayuthmggh iadpAP rgap Bioxy Gack o thelHRRVINgssSGF .

o4 0, ol ARG LBl il 1 e
outbddmd rparesesnin dccurtance with/Ant @nbaliimeot ofrthe presant vespfian. After

l.ocat i t
ootos 8% % HRPIEafin bAGrS At LAOBEL BBtS AE IR g1 e
outbaindsbameil 30 2ertdih @la'ssr(etgo rpbat@ainll) @t btepr B0 dise mdmﬁomrngblock
provi@%se&g%&%foqgﬁn%u n rrggr%ﬁr th& am G %b%@t@w at step
1304N@hg_sbyhe§mfc{1€AWEL| @atémpprdgmbsnmer MOADS!| R tﬁwwcu? of the
sending a sta al ope
outboyig FPRAET LENRY SRAHN%E %@@p SO8: '%@QPPP%BB% Margs
e o oot O Ot LI oo

alonqﬂ&ﬁﬁ'@@mﬂ@o'ﬂl?%@m\['%@ga losk gtetgp 1368- vPVN CAMEL
[0034Phﬂ§© dsi Br HPVBMN BAMEL ?\asfeof |s%y0ﬁﬁ@b -CBNfsrahe VPMN

above contains the foll owin criteria
CAM[Eb@Ba§e 71ad|abaye govirinsHee fnllgwiyy PR ctilgrias | ess or

equairyL Ry c%dlgjﬁ‘s re 3t r L[ltgﬂé’l Y\MME'IDPhQég jound roaner
Bk yolts dre o

makes a e cal transfers the
c2l 1“Themrefix ofvtr@ @Aal@AFdlgltsnsdrbBM&i mm@rqfrxé forvEAMEHdPhase 2
andasola t-code to the HPMW gsnSCF at step 1210. The HPMN
CF checks a dat abase containing translated |ong
nan‘é’he peefixr afsthe witiledydigits tshidP BINoCC-NDeprefirdand: ther mgnber is

not ab?rﬁgrtng gséi%%?n er’] f3F &Arﬂ}rgto&r{as\éifar?d %e@nnect command
[0035]When the outbound roamer makes a misdialed digit call, the VPMN gsmSSF
transfers the call control via a CAP IDP containing the IMS| and misdialed digits to
the HPMN gsmSCF at step 1310. The HPMN gsmSCF returns a CAP Connect
command containing the corrected number to the VPMN gsmSSF at step 1312.
[0036]FIG. 14 illustrates a flow diagram for CLI guarantee for the outbound roamers
in accordance with an embodiment of the present invention. After detecting a
successful location update at the CAMEL supporting the VPMN of the outbound
roamer of certain class (e.g. postpaid) at step 1402, the monitoring block provides
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[ 0032] However, if the outbound roaner is already
equi pped with an O CSI, it can be handled via CAP
wo edoapidsbd ough a CAP relay proxy back to the HRVMB2006/002752
gsnBSCF. [0033]FIG 13 illustrates a flow di agram for
the IM® kafi the edthdiugd trearer toebe iDynamic CAMEL gaicyey rauu stepatfi®is The

ol 25 BRI B0 L oPEES S g roamer

eithetpglatnadiay 4 banGAllte MARDISD icogtainivg ’sH%I\/MQ}CSﬂ famd IMSI to the

VLR 8588 s STHE ot IPIRLBER resfie KSR petag o0

via thteh&mptdwmﬂn blebk &t $tep tihes.Dynami ¢ CAMEL gat eway at

A T I B8 g1 veun

CAMEErpﬂtaé@zamata%de @bﬁtﬁﬁnstdll@ﬂngolfmabﬂﬂeﬁa the MO CSl
the VLR at step. 1306 or triggering the

| MBI
Hﬁ’M\I HLTﬂ?etRie%ﬂfotha digleghgigitsnis dHRMNKEC NEK-Vi 2t he HLR

phovi sipRl &ﬂ?'&Cﬁﬁef’&alé&%@gnﬂsSQSHPivﬂ@?réé n%ﬁQéFﬁ HPMIN CcC
the VPMN CAMEL phase 1 is enpty. The O for the

NDCVPMN CAMEL phase 2 and above contains the fol | owi ng
180 I R ik of thE<uiflel! it IOV PRINATIBD"efik At PIRRAN
for CA % ha‘se03ﬁg lgﬁ ¥ M tﬁg glitealf(e dPlgitsCC

NDCis HPWN IDD prefix" for CAI\/EL phase 2 and above 3.

"The prefix of the dialed digits is HPMN CC NDC prefix

and the nunber is not an international nunber"” for
[0038PANEL thh asubaurah doarherv eakpd &8 5 R nintdreatinneb @atid the VPMN

o258 B B 4 bl bbb Y BT e
the IMiS¢ dnkiSh reomde muaguealteothelirg?mslt gx:n;iCﬁeaﬂ—lgMgo gﬁ‘reﬁSGheaHPMN
as RTINS SHAURT AP G HEVERR (Ot AHBET (08 freCARRonnect
comr@@ﬂ‘ﬁ@Fs@? P Thdleall fn@@éﬁiyﬁlh@ outBoind ksdniext igsroated| viwthe

T T (NG NTE W DT E ST

called P éhd)fhedﬁ #dl cehgphityng a successful |ocation
B ,?ne at gFCAI\/EL ggpp%rtl ng the VPWN of the

100393 HeweNGidT theo@wﬂasauraﬁ roggter i Alreadysauipped Wilban 939@5 itypay be

handRdSRa L+ eAP FJI RRBL&IP Ehé‘galbé%eﬂr@dﬂd&%’f’wcé@loﬁ@ back to the
2007/ 010404 /IBZ 06/ 002752 the IMSI of th

HPMY gsbuRel roarrer to the Dynami ¢ CAMVEL gat eway at step

B8 e ey s g e LU

outbcmanwamem gn Nigeordsmee owithaiani ﬁrgwbpﬁlmamoislhean@smsmveotlon
Norriall§ for'FfBrftha S BPeckid fhaer Dby bEfBACE Y @Qg@gg}%ﬁzém
(CB) bbodtke auttxtuad dati08et at the HPMN HLR. In non- CAMEL network the
prepaid roamer can use USSD or SMS call back to activate the outbound call facility.
However, when the prepaid roamer registers with a CAMEL-based VPMN, the
Dynamic CAMEL gateway disables ODB/CB outbound call restrictions at the VPMN
VLR/VMSC.

[0041]After detecting a successful location update at the CAMEL supporting VPMN
of the outbound roamer of certain class (e.g. prepaid) at step 1502, the monitoring
block provides the IMSI of the outbound roamer to the Dynamic CAMEL gateway at
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[0037] The O CSI for the VPMN CAMEL phase | is enpty.
The O-CSI for the VPWMWN CAMEL phase 2 and above
wa@oeowaimss t he followng TDP criteria 1. "The ppref/iBeoaf002752
the dialed digits is HPMN CC NDC' 2. "The prefix of
step 151, ditel Byhahigi CAMES. dddihay Piovirtesfthe MOdCEPINheC/LRIDEC the

3. ."Th efix of the d d.d

outboliy ropR! BRerceerR s OREMAR IS Kt PiiRe i fipkgs

and IMSHWNldllsﬁbﬁdW@lﬁtbOLm@d célﬁdé?\B/@B eestiitn 9SSR aw?[ﬁ @586 or
he ca [ a a {

by tighPAgS AIRGEPMN (HIUR | 9SPSR ARGHACRRNUAP JD: B HSAILR

provngém%?ﬁlo@k abkep 15680Thel DGCSHNP\bm@vpﬁfBFCKZ\NEL Plagedh efipty.

and returns a routin nunber vVia a CAP
[0042%h%rtae Autkaug 1opmer ﬁ%&em |Hpmént?yrn@tw@ab&?@ {ﬂ?dVPMN

gsmS"SFal'Fﬁ{sfé@ the® ehIPEonticdt vieleCcAPQBIPI d?ﬁ\téihiﬁ@%blhh@ pbh ntiildBY, the
the HPWN gsnSCF substitutes the orig

IMSI @am%eauﬁs& pgria AEMDRE to they HRMN @amSGiy abgfetpy151 0. The HPMN
gsmécgg:l)’@tme'r%wﬁvﬁfutm%f 8‘.’@ O%qul‘ﬁlgll\lr géﬂﬁ%bF' Sefdd FadViest I;eport

qui pp handl ed via a
Basia etaly stateougiorithdng aI(BBBétd miuch@@ alan§WEK/in¢,Q§ rupbdeevealckand

dlSCOhﬁ%&W%%FFE[W&&@ fep [ ‘pcﬂéo]\ﬂg = tlﬁ% all, IF’Sr?)[lt%'deilaathfel Rdtting

f epai oamni n
numheutdottwidPMNmfm lslPlMN gsmSCcEameye use ERBaanswerbatierrept capfmand

to G B LU0 Bk el ¥ RErpe i bal BRBIPe i qached ot
step BaMI Tge HIBN QsmSCFemytdmuERBcdisbommtct/erlter’rllm ¢emiviand to
n,non-

! h
ey b 50 g5 RucbC o S B GRS o
exhalist6d bt $tgp 15HBVEVEHPMMEIMSOF releaged tﬂ)erdaamstepelgﬁwt ers

1004341 B bt T AeRIAR Toh rearmba A h e aftBh A ermers

in ac\ébr%aWPz@QNltl{ Wle}rﬁfoﬂﬁﬁerﬂeéfeﬂiel @ﬂes@nﬁumﬁ\ ulafiepaitéding a
pdate at the CAl su ort|n VPMWN

succaSsfepCalon T @t éh@ heL pu BP@BQu fa? \éé’pf'& eﬁtﬂﬁeét%ound

roambh@f SRR ks Ye. gbb@éﬂgala ro?‘{)'réi:%‘ﬁd)td't%téd\/%ozﬁthé Rfonitoring block
bound roamer nam ¢ CAMEL gat ewa

prowQemWeolMﬁiozf the:wttmode:p@oerrpzthes@wrm &AME?;@Wn@tcstep
160453{}4%%2@&%}@%%91’{%%6 ée}; rd déléﬁlhet @AéltﬁslVieRtﬁé \iL'Re of the

roaner ei ] a stand-al one
outbduBD roemeaieithergbyt hendiy eStandaalane P\ASDWO@IQMBQ él‘@e MO csl

and 1%(@83@9 VER! 4t 954685 PR igddning the HPMN YR & s8iER stand-
alone MAP ISD via the HLR provisioning block at step 1608. The O-CSI for any
CAMEL phase will be empty.

[0044]When the outbound roamer makes a HPMN international call, the VPMN
gsmSSF transfers the call control via a CAP IDP containing the calling party number,
the IMSI and the called party number to the HPMN gsmSCF at step 1610. The
HPMN gsmSCF returns a routing number. The HPMN gsmSCF sends Request
Report Basic call state machine (RRB) including answer/interrupt event and
disconnect/interrupt event at step 1612. When the call is routed via the routing
number to the HPMN, the HPMN gsmSCF may use ERB answer/interrupt to monitor
and start statistical analysis (for example, duration or frequency or suspeét location)
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by triggering the HPW HLR to send a stand-al one MAP
I SD via the HLR provisioning block at step 1508. The
w@r@FH1d404 any VPMN CAMVEL phase is enpty. [ OOBCTH/M2e65/002752
t he out bound roanmer makes a HPMN i nternational call,
of the roall\dG*Ntergpiris call at steyr 4614 eThaHPMEgsnBCFimayn uSARERB

oo B b A B4 Sy e o
at stefh616PWhe HPWINSGEMST Furaieasas tieeutaling steprb@rs. The HPMN
R o T 5 N —

in adtofduBe agith iaft embYaimeY aift that prebait m5éﬂt«onwtmnﬁéleromh@ is
routed via the routing nunber to the
curregﬁwﬂp

Rjevasiey the,VEMN eirebolng fepmers: d3lows aruiRkavne raager or

local ﬂ@ﬁélt 8hotABGiNBSEHd radff@Uiini thel 2one ﬁLMl\Prln %Bltn%rr'%ﬁl%s 1hR is
bal ance is reached at step

i f
cost @f&%@ IFr@$heisegiend this seightrna bpumﬁteeffq%ve sivepdialVPHIN might
lose @nﬁﬁﬁ%ﬁﬁ‘@ﬁﬁer%%&ﬂgn @&&%&lmﬂwm b\ﬂ&é‘sf 5 tnlf ﬂ@ F‘oaqﬁhb fdd for

bal ance™1s reached or exhauste

a regigmynhg srpticral rf@lllté‘és @sn@th'éeﬂﬁélpial & ﬂm é’ﬂ?MlMer inbogngd|reamers.
|
Furthtt]aﬁ'nblje Wad m’ﬁ\?oa ﬂ&f GrAHRMMidLEuLPaE! pﬁ‘g%é] ag'ﬁ%g?ﬂ% fane,

out bo I'n accor dance wt
GMSétrerdusep CORetor MTnm@mmgmall bifling letal effersdi bycthe HPMN of the cali-

rece'W%?‘wﬁ Arﬂ&?tl on update at the CAMEL supporting the

e outbound roanmer of certain class (e.qg.
[0046p s splse dhe afqresgidipigblam, ieepptirb@l2routitige cam et comitnoded by the

Y T B T R O KL
callingadL&bm;néjp:cavrieiremcf Pﬁelr‘@gmﬁig tall bbhbovh®R roémbhere both on the
netwiiig? B g e B o rate) TR Paas HRN e RaR aamersy nd

the l—ﬂ?@\m donarbit CAMBU S Ate@ay h@ovbﬂw\tetﬂbnmntgcz:aﬁ m@b@natraawter is not
al one MAP | SD vi a the rovi sioning bl ock at ste

affedf@d@ thenpt @Q’JSP”tPSrcaﬂnV h NE@ gyasic rAVEL Calgpey . (maybe
centrhlﬂg%bfgpéd‘ fdr%cﬂ%ﬂ%@é&ﬁﬂoﬁ m@%‘me’@‘éﬁé fhetdphal routﬁd call can

i Nt er nati onal he VPW snSSF transfers
also é@ldeﬂe@ﬁﬂoetwee\ﬂ %u '%Patﬁpdmmoet@ﬁum Aeatget eletheasame group and

betwé@{ &b{ oﬁmﬁﬁ roalth? of Uﬁé o?@%téﬁ&n&@h'cﬁ%d%ﬁ‘nﬁt ¢ anbher
at step 1610. The HPMN gs returns

Operaorr, cll Wﬁblglnhhﬁ?b 8aMe THOUPPIVRE (ranBumnisatitds bRwpessthe individual
operafR b CAMEL atelaf o FRGRL 2 Brle> Tor ProdtBid fetwork,
[0047}Ehesdynani® CAMEAh gateway faradptinmal rouwsing edn\doatrohibe routirignaf the

call t(ggr%&lﬂ K tuée{‘ﬁju gfd\%sﬁﬂﬁ Whe thﬁﬁ%gpﬁt%rﬁ%iﬁ ﬁ%clglss for the

VPMIs ngegy sivisen( ffoe g&mapmieéworﬁuolaﬂemddmef diespth ecumneot is used for
mterc%Hﬁg&%tn) L|soﬁc"§]tt ;')r%rs%nt be%ween %QOVPW tﬁgﬁ ﬁh%ﬁp%éacr)logv?eélzbe
effectively routed to the HPMN via VolP and routed back to the VPMN via VolP.
Therefore, the total cost for both operators is maintained without losing any service
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[0048]After detecting a successful location update at the CAMEL supporting the
VPMN of the outbound roamer of certain class (e.g. postpaid or prepaid) at step
1702, the monitoring block provides the IMSI of the outbound roamer to the Dynamic
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The RPRIRRGIISEISTH RBues a CAP IDP containing the calling party number and
the called party number to the HPMN gsmSCF at step 1814. When the HPMN
gsmSCF receives the MAP ISD, it may send the MAP ISD to the VLR to erase the

late call forwarding entry if it was not done while the location update was monitored.
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accordance with an enbodi nent of the present
invention. After detecting a successful |ocation
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t_step 1802, bl ock
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ssues a MAP | SD command to t he VPM\ RNVBC to erase

L
roamepat St @0&e TRERY plogk Srpvidesaihe dMs) of Higsoutpeundsroamer
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namcCA evvaﬁ stores the |ate call
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€ out bound roamer, the HPMN GVBC/ STP i ssues a
[0056NAReSRNe dOMmalhis tbde foewartBWt MeRoatboyne poarsello itdsdirgeted to

o W SR STEOR LB, LM ol ARSI, e DS o
commamdby thendPMN HLR at step 1910 and obtains the MT-CSI from the HPMN
HLR at step 1912. The HPMN GMSC/STP issues a CAP IDP for the HPMN gsmSCF
at step 1914. When the HPMN gsmSCF receives CAP IDP, it checks the blacklist
and whitelist to ascertain whether the call is allowed or not. If the call is allowed, it
continues the MT call, otherwise it connects to a Voicemail or drops the call at step
1916.

[0057]However, if the outbound roamer is already equipped with the T-CS|, it can be
handled via CAP relay through a CAP relay proxy to the HPMN gsmSCF.
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Other Variations

[0061]Provided above for the edification of those of ordinary skill in the art, and not
as a limitation on the scope of the invention, are detailed illustrations of a scheme for
generating and provisioning the CSI of the outbound roamer in a wireless
communication network, who has moved onto a VPMN and is detected as being
registering with the VPMN. Numerous variations and modifications within the spirit
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[0063quiesueibling chrtainTe@Bbdimentsc ah dymamic CSI generation under the
present invention, this specification follows the path of a telecommunications call
from a calling party to a subscriber or calling party. For the avoidance of doubt, that
call can be for a normal voice call, in which the subscriber telecommunications
equipment is also capable of visual, audiovisual or motion-picture display.
Alternatively, those devices or calls can be for text, video, pictures or other

communicated data.
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handl ed via CAP relay through a CAP relay proxy to the
HPMN gsnSCF. Ot her Variations [0061] Provi ded above for
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ITU-T Recommendation Q.1214 (1995), Distributed functional plane for intelligent
network CS-1.

ITU-T Recommendation Q.1218 (1995), Interface Recommendation for intelligent
network CS-1.
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fromDink; or telecomunications equi pnent neant for

voi ce over |IP communications such as those provided
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enbodi nents of dynam c CSI generation under the

present invention, this specification follows the path
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formdt€ bRl ep§&s GSM 902 on MAP specification Digital
cellular tel ecomuni cati ons system (Phase 2+) Mobile
Application Part (MAP) Specification (3GPP TS 09.02
, _ 9 SME. Diagt
U R SE R o) Slona i B o2 SN Ber part
signaihag hreicedureseal i zati on of the Short Message Service
(SM5) (GSM 03.40 version 7.4.0 Rel ease 1998) GSM 378
on CAMEL Digital cellular tel econmunications system
ITU-T Remsoerzendatios t @766 e(d 999p | Rerfarinanse fabjedtives lie thetiniegkated
Savég@anced Logic (CAMEL) Phase 2 Stage 2 (GSM 03.78
vVersion 6.7.0 Rel ease 1997) GSM 978 on CAMEL
digitahpetwotlatpplitapiorat ocol Di gi tal cel | ul ar
t el ecomuni cati ons system (Phase 2+) Customni sed
Applications for Mbile network Enhanced Logic ( CAMEL)
ITU-TCAREdonfipphdatidhi Qo7aZar(t 948)ARigsalingi Siystatn tNo. ( BSM BPplitiation
version 7.1.0 Rel ease 1998) GSM 379 on CAMEL Support
transB?”@ﬂ“F‘ﬂB‘FmRouti ng (SOR) Digital cellular
t el econmuni cati ons system (Phase 2+) Support of

timl Routin SOR
[TU-T Recommendation 8.7%9.1 ()1999), Signaling system No. 7 — ISDN user part
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1998)
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GSM 318 on CAMEL Basic Call Handling D gi

realization (GSM 03.79 version 7.3.0 Rel ease

t al

wa@edozol@n4 t el ecomruni cati ons system (Phase 2+)PCBER0G5/002752

cal l

handl i ng Techni cal

realization (GSM 03.18 v

er si on

APPENBIX) Rel ease 1997) 1. 3G TS 22.078 version 3.2.0

Ret-ease—1999—UMFS—CANVEL—ServiceDescription—Stage 1
Acronymg SCEIp3ion | o, sion 6-0.-0 Rele
3G_CAMEL-|ITWisdi Generafionki ng | TU- T Recommendat i on Q1214
3GSM 995)|, THRdSG éndvaticdGEMSeivizeal pl ane for intel ligent
BC[ﬁetvvor v odedBeki pormendatl on Q1218 (1995)
tnterf T K
AN L[240 if RE’TM NS Wﬁ#ﬁé’cﬂr
CAP, E:rm hg ! 2 FSJ.rov), _SﬁJTrouTng system Nuj 7 -
CB si gnal |sCall Bawimg Reconmendat i on Q 763 (1999), Signal i ng
CC syst em@buniry GodeSDN user part formats and codes
CDMAFUT RESADRRSGH MAmpl@ Ak#s§ 1999), Signaling sysiem
CDR 'Qéﬁy,\{anlﬁ Tfmilggnaf ng procedur €s. rTU-T
CLlt ho i i %gnewaqmrq:%@zn“m. TWM on
CONTU-T R dzarineat Q 765 ‘L998)ﬁg8i gnal i ng sysfem
CSDNo. 7 |-CAWEL Supotatatsasesport mechanism [ TU-T
csi ReCoMEBARIEL AWuSerGonlinfok@8fan S gnal i ng system No. 7
CUE—A.-,:-EHH IW&AMﬁ%ontlﬁﬁ WO 20077010404 PCT/ TB2006/ 002752
D-CSI | Dialled service CSI '
DPC Destination Point Code
ERB Event Report Basic call state machine
FTN Forward To Number
GMSC Gateway MSC
GMSC-H HPMN Gateway MSC
GPRS General Packet Radio Service
GPRS-CSI | GPRS CSI
GSM Global System for Mobile communication
gsmSCF GSM service control function
gsmSSF GSM service switch function
GT Global Title
HLR Home Location Register
HLR-H HLR from HPMN
HPMN Home Public Mobile Network
HPS HLR Provisioning System
IAM Initial Address Message
IDD International Direct Dial
IDP Initial Detection Point IN/CAP message
IMSI International Mobile Subscriber Identifier
IN Intelligent Network
IP Internet Protocol
ISD Insert Subscriber Data
ISDN Integrated Services Digital Network
ISG International Signal Gateway
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CGener ati on GSM Ser vi ces
w@eawoni4aed Applications for

CAMEL

m Description 3G Third Generation 3GSM Th

Logi c CAP CAMEL Application Part CB Call

ird

BCD Bi nary Coded Deci nal
Mobi | e net wor k EnPertieed06/002752

Dl e

Ippor t

IsumBar ri ngSON UeenPary Code CDVA Code Division Multi
IVRACCess |n@lpgg;tﬁgl\)0,daqi;@§don5?@cord CLI Calling Line
LUPI Tdemnti N/Iﬁég,oggi;\qr CAVEL Connect CSD CAMEL S|
MAHD.R; ?‘iﬁmﬂobﬂ%ﬁpmq L f !—pu on—tnf oT metTom CUE

MCOest i ngvlbbile Gounity @edfe ERB Event Report Basic call

M-CSI at e n@ebilityanartaisntent @81 d To Nunber GVSC Gat eway MSC

ME OVEC H {EMR Eqtigen; MSC GPRS General Packet Radi ¢
erviT ¢ I

MNGoni o Mgl BRI e e e oo comtrof

MO f unct i Odllﬁ@ n 3 obal

MSJi t | e HURbipBwittloCanteon Register H R-H H R from|HPMN

MSIEBMN  HomrebiRSlibszriebiSDN Net wor k ~ HPS HLR Provi si oni ng

MSRNST €M MBS Efibh Roafifittd REmMbESSage

MT Mobile Terminated

MTP Message Transfer Part

NDC National Destination Code

O-CSlI Originating CSI

ODB Operator Determined Barring

PLMN Public Land Mobile Network

PRN Provide Roaming Number

RRB Request Report Basic call state machine

SCCP Signal Connection Control Part

SCP Service Control Point

SGSN Service GPRS Support Node

SMS Short Message Service

SMS-CSI Short Message Service-CSI

SPC Signal Point Code

SRI Send Routing Information

SRI-SM Send Routing Information for Short Message

SS7 Signaling System 7

SS-CSi Supplementary Service CSI

SSP Service Switch Point

STP Signal Transfer Point

STP-H HPMN STP

TCP Transmission Control Protocol

T-CSI Terminating CSI

TDP Telocator Data Protocol

TIF-CSI Translation Information Flag CSI

USSD Unstructured Supplementary Service Data

VHE Virtual Home Environment

VLR Visited Location Register

VLR-V VLR from VPMN

VMSC Visited Mobile Switch Genter
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IDD International Direct Dial IDP Initial Detection

Point | NN CAP nessage | MsSI International Mobile
Internet Protocol |1SD Insert Subscriber Data | SDN

vMsaonegr [av8CIramvVeaMN Di gi t al Network 1 SG | nt ernafi onal

VPN "uvm:m A\ lle“ésl,gubl M&mfsﬁ%twa ract ve voice Responge

VT- ¥ I Mobiti 'l'\/ mans—enent CSI

WINO' i gi napverdlesd/BiftellidpdritINetBoikt ch Cent er MBI SDN Mbbi|l e

~Subscri ber TSDN MSRN Mobi [ e Station Roam ng Nunmber M

Nati onal Destination Code OCSI Oiginating CSI ODB
Operator Deternmined Barring PLMN Public Land Mobile
Basic call state machine SCCP Signal Connection
Control Part SCP Service Control Point SGSN Service

w@ewsoriber 1 dentifier |IN Intelligent Networ KPCRIB2006/002752
Vol gnal| (atewad 1IRemEPPte8€61010404 PCT/ | B2006/ 002752
IR Loeat POt SOt © éavum re—ApptTcatiom Part
wcwpavnbuwma@anw IMNC I\/bbl le Network” Code MO Mobil e
Mobi | e Term nated MIP Message Transfer Part NDC
Net work PRN Provi de Roami ng Nunber RRB Request Report
GPRS Support Node
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SMS Short Message Service SMs-CSI Short Message
Service-CSI SPC Signal Point Code SRI Send Routi ng
wo pdogionEdd on SRl - SM Send Routing | nformation fPeT/Bir00d/002752
CL age SS7 Signaling System 7 SS-CSI Suppl ementary
ervice CSI  SSP Service Switch Point STP Signal
Whatisiolsinead iBoi nt  STP-H HPVWN STP TCP Transmi ssi on
Control Protocol T-CSI Terminating CSI TDP Tel ocat or
Data Protocol TIF-CSI Translation Information Flag CSI

USSD Un@tsystehuIf@dp@wiiﬂlg?mkﬂﬁlﬁecﬁﬂﬂﬁhéﬁloﬁ@t@r NGERe network
ment VLR Visited Locatl on Regl ster

E““%%&%&&Mﬁ%ﬁﬁvm@W@r PatPMEH ef aniouteugdroamer of
an %W@WW&HQMW@WPW@&H% oMt¥etny r %fﬁgr f&r @g}mng

Vol P Voi ce over 1nternet Protocol VPW

ina MF?H?? ¢ Ut Mobilepetwark (VRIINGShe wystem eamprisingsr k
Tea 'foBRktd Yafebhse %Wnd Sufgggﬁ%qg%gy\’r&%r &f S8 Seast one

Intelligent Netwo
outbpyrg IFBQ'G?GB/ wheredp the oathyagingy saaner racardmbmpsuses atMNeast the

f or
InterPUSORITMoBllc BpNerBep fuctty PUSHE? e RibG Y 88e ot 1 on
| i getestioroblogicCil Jetett whetber provisibningeofehe (D‘SI is required for the
outbound roamer;

a CSlI generation block to generate the CSI of the outbound roamer based on
at least the IMSI of the outbound roamer, if the provisioning of the CSI is required;
and

a provisioning block to provision the generated CSI of the outbound roamer to
at least one CSI storing node.

2. The system of claim 1, wherein a CSI storing node is selected from a
group consisting of a Home Location Register (HLR) of the HPMN and a Visited
Location Register (VLR) of a VPMN.

3. The system of claim 1, further comprising a monitoring block to monitor
Mobile Application Part (MAP) transaction messages between a VPMN VLR/VMSC
and the HLR and store at least the IMSI of the outbound roamer in the roamers
database.

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

5. The system of claim 3, wherein the monitoring block is

communicatively coupled with the roamers database using a protocol selected from
the group consisting of Transmission Control Protocol (TCP) / Internet Protocol (IP).
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an Hone Public Mbile Network (HPMN), wherein the

out bound roaner is roamng in a Visited Public Mbile
wedonordao{ VPMN) , the system conpri sing: a roaneCBHIB2006/002752

dat abase storing an outbound roaner record of at |east

offe  olb®SYREM BRAIM Twwaeein thenESheomprises acsemdce key and

an addESy Bf Smﬁﬁlﬁgﬁtéﬁ f%re%f) 1d E?m[rLLﬁlJc%ﬁ ouﬁ\a@é d}éﬁ%ﬁbf E%nctlon

Subscri ber r oaner
(gsmgefFdction bl ock to detect whether provisioning of the

CSl is required for the outbound roaner; a CSI

generation block to generate the CSI of the out bound

r daner Thessystam of alaimebswherbia th&BTSloforhprisesuatesstdone of a

r VI i oning of th 1S, required;
MOb"% g @ﬁatreg\ng;%rlél)'n% Q@E"? gefﬁ'}"ai‘}ﬁg (@ﬂ—ﬁ@. gener at ed
of the outbound roaner to at |east one CSI
2. . The system of, cl

d
8“ ﬂghﬁ%%agf% °£8[5é'8t Vs, the @%t‘a%&?ncwﬁg‘; ds |°H@f'%ffe‘é to
ldentlLFjowbeﬂhec #id 08| R&ghébetboﬁhthrFBar?/éFg ,\;EN m@ﬂhEWbltTh ﬂfédCt@l éﬂoﬁhg fde
ocat ] on (0] a . e system of
i respPSa {8 stceRLl Lessian Lotats dUR fomoine aydat ekonwer.
nonitor Mobile Application Part (MAP) transaction

$Sages bet ween_a VPMN VLR/VMSC and the HLR and
ore Hie P¥elem Phelaimel. WiereiRethedalection bloaknis cpafigured to

detecl‘ Q‘m@{e‘-‘r thdat 8P asfhed!at tTJéeCSV%‘?ﬂbq{%o%' bPorins ‘M‘Sﬁée 'CAMEL

he MAP transaction nmessage is catl on dat e
phasq pupmorted bytthe Gyl stasingatodel ai m 3, wherein the
monitoring block is comunicatively coupled with the

roaners database using a protocol selected from the
gi@up Bemsysienmy agimTt, avheneis $he £ SCgrnerstiorbitalds lconfigured

29 WD 2007/010404
to geé%%ol%é%%g})%%wt?' gq@h/l'l%)g emof claiml1, wherein
t he CSI corrpri ses a service key and an address of a
pbal SLR ni catian Servi
lg'mct |1(-)hn%/ % I\@%H Thqu@q‘getreﬁf)'gp”%f‘gl iy fg‘swc:r:gr @pﬂport
identifitatioa®igic mentsfgsheaphaseastomm slipportdddy the VENMEi nat ed

(MD-CSl and a Mobile Terminated (MI)-CSI. 8. The
systemof claim1, wherein the detection block is

cm’lf | glhvecslstem olf dl@lm I1fl ywhéretntte GAMECSlUppart ldehﬁflcatlon logic
u?g\ I‘:)E g ned at, the CSI_ storing node
compnses a M support atabase maintaining information “of the CAMEL

phases supported by at least one VPMN.

13.  The system of claim 11, wherein the CSI generation block is configured
to generate MO-CSI comprising O-CS}, if the VPMN is identified to support CAMEL
phase 1.

14.  The system of claim 11, wherein the CSI generation block is configured
to generate MO-CS| comprising at least one of O-CSI, TDP-Criteria for O-CSI,
Supplementary Service (SS)-CSI, and Translation Information Flag (TIF)-CSI, if the
VPMN is identified to support CAMEL phase 2.
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in response to a successful Location Update (LUP) from
t he outbound roaner. 9. The systemof claim1l, wherein
wo b@7dedect i on bl ock is configured to detect MMIPIBRO06/002752

the CSI defined at ‘the CS s_,torlng node conforns to_
t H8. CAER sysiem<d claipplas whgraly theneSkgsnesatinn blgckissenfigured

to g ratghlﬂostz‘éi %Bhfbﬁ-lsfgbaéme%st Whe' &' - é?? Fob- &ﬁé}%g 34 eics|,

i's conf ure enerate at east one

Dlallm@gpe AP HCRI;- S%CSI,MSItmr@ @emk detroinating(\ih)1GSk dPPrerteria

or VPSR S PRSI BB LA AR Cppor

Pack@hBaérps%wmef(GE’Rﬁ)f@SJl TDWn@n@rla fomGPB@vESI,ar@pBIﬁCSI, if the
C es a CAMEL support
VPMblqgg{?gg@eoﬁfg ngggljﬁ%@%[ieg %%?l on of the CAMEL phases

supported by at | east one VPMN. 13. The system of

cl im e t.he engratian bl o I,S. .

Rt oie SEE YerEs orhes R e uhioBing eg g configured to
sendfrahh eta\dBM}bnes Modwtﬁlp‘ph@ailohd:'@m PABPY A%CS\VEBmeme Dhta 1i4D) to
es in the | generation

pro‘"B’PB@ @6%31 3?1?*3‘833 95‘%@%@§8?'&9 RR8%esI conpri sing at
| east one of OCSI, TDP-Criteria for O CSI,
Suppl enent ary Service, (SS and. Transl atl on
S RICNG R M) T P
ofthé ButbHRPFdanfeNVEL phase 2. 30 WO 2007/ 010404
PCT/ 1 B2006/ 002752 15. The system of claim 12, wherein
the CSI generation block is configured to generate

M:‘PBCS| TﬁQ@%tbFH Bﬂclgfm lﬁ%hé?%nﬂ;rlsgg% HLﬁ:)BFCgél(Srﬁﬁd @lock

service (D) Vi sit
conﬂgunead@ KG%YQﬁhﬁBaCShQ”OM)? posyisiomnp- mwkt @md arowswn a record -of

L, S SMB)-CSI, Mobilit
thecﬁjﬁ@en%%gf%e%w ervice ( ) - ility

CGener al Packet Radi 0 Service
(GPRS)-CSI, TDP Criteria for GPRS-CSI, and TIF-CSI, if

Vi ' d r 16,
N e R e e T
configgred otof friggere thet bILRs efithea I—B?tMNdoaMndeal\&ibndi-elone MAP ISD to
. Li cALl P P ert Subscriber Data (1SD) to
PfOV@BEG*?%%L%Qh?Sf&E%?WWw at |east one CSI storing
node 17. The system of cl ai m 16, wherein the MAP | SD
| ssued using e | VoI he out bound ,rgamer. .18.
oy 108 sV Ieroptelaim 1 wheBiecu R RO Ridenidied to
receupé @\Séﬁdoﬂaeqlﬂesb |Ir€f§ﬂé’r|13tmf‘(slmé)ﬂfr@ﬁ d GatcARs M@bTéﬂSw@lm@ Oefitre
(GMSC) \Aﬁ{e?gllnstlhg nsllglgls no‘% CAl\e}IEL sp rp%\r/ésileg nand éeenCdOC%? to the HPMN

GMSC.

21. The system of claim 20, wherein the SRI is routed using a protocol
selected from a group consisting of a franslation type, a Message Transfer Part
(MTP) level point code routing and HLR mapping.

22. The system of claim 1, wherein the provisioning block is configured to
de-provision the CS! at the HLR of the HPMN if at least one of the following

conditions is frue:
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the CSI in the HLR of the HPMN. 19. The system of
claim 18, wherein the HLR provisioning block is
wo moovloers04 configured to trigger the HLR of theP¢iPiBdo0a002752
send a stand-alone MAP ISD to provision the CSI to
t like QUtROWNd tdaerPRINISD. the’hl?l\&y,st em of claim i1,
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Gdlves vesvpravbiithé eufbmund Marger@irthe &’LR(léSMil@)ed bytthe ¥RMN he

SRl is not CAMEL suppressed and send CSI to the HPMN
GwsC. 21. The systemof claim 20, wherein the SRl is
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servi6& @it 4t0B8stl Snd bi8hord Eo¥® HAMEY, PiSANd digits correctlon Calling
PCT/ 1 B2006/ 002752 t he out bound roaner returns t he

Line jqmptificatioaniChd) guaiariess Pienpaid joamingd reasaing fraus @etﬁ@wn and

optinfitoling e oditduhfodigor d of the outbound roaner at
the VL & I's purged by the VPMN. 23. The system of claim

7, wherein the MO CSI corrprl ses the address of a

Gzbal f Or ' [ [
G2 ol TSP i e B THE ML PR oK B ancrogs of a
Globak3ysiém f@wMotg@mnmloaumﬁempe Cooirok finctige (ganeSSF Y. or

at | east one of short code dialing, msdialed digits

correction, Calling Line ldentification (CLI)

gl?ﬁr anfTbe,syptea Miodbimoaﬁi whereiro dime @gnﬁ%@r@@d&mcalbnpntml

eV far oA oy obfimel br oG B B S 1R Fg. eqphig o
screetittly, @dd podépaid rdandba for $ys vetiolingd rddmvérl e conmuni cat i ons

Service Control Function (gsnSCF). 26. The system of
claim 25, wherein the gsnSCF provides call control

seﬂvl ?Asnfeﬂ’(fjodabf lpeRading r@stérlnllz@alnmncramns g lgt@bllé ateQAéork
ca orwaradi n I ncan ng SCI ni.n epal

EnhangaskLagicr MR SHRSSBRIRT Fiaimation 6 ST/0f R sigowtd roamer of
an HBH%VPGBIF&Q\A@!@ IQB%V\F’O?IE’(}QPMN CahbRiHH tHeObuthBlHd R)aﬁﬂéerQﬁ'dfammg

Enhanced Lo hSCA Subscrl ption Information (CSI)
ma\éﬁlt%P@l@ch%‘%I@ Swads (VGIMN i dhe-gethod amrsisingbi | e

Netopighar 5RYDInd WG  rBcdrBsor i |RRYBHe bABBRhd irSamheAMH ein
the outbound roamer record comprises at least the International Mobile Subscriber
[dentity (IMSI) of the outbound roamer;

detecting whether provisioning of the CSl is required for the outbound
roamer;

generating the CSI of the outbound roamer based on the outbound roamer
record of the outbound roamer, if the provisioning of the CSl is required; and

providing the generated CS| of the outbound roamer to at least one CSI
storing node.
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in a Visited Public Mbile Network (VPMN), the nethod
conprising: storing an outbound roaner record of at

wo e@sni@ne out bound roaner, wherein the out boR€1B2006/002752
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record of the outbound roaner, if the provisioning of
the CSI is required; and providing the generated CSI
opot heTiuItrhetHod droalEin 270 whereimatite AP ABinsastiar inmegssages

node. 32 WD 2007/ 010 PCT/ | B2006/ 002752 28. A
COMPHEe ﬁd\ﬂABﬂ-OEPt&?WQ‘%te?ﬂﬁm’ler conprising nmonitoring

Mobi | e Application Part (MAP) transaction nessages

o0 boy e MASHS of GG . WHPTEe fe ORBReT PbRyigekey and

of ot BROYPBYEEANERANbEIR BEEMAERStON PBBIM) Serdichitbntrol
an a oggﬁogr? %g)dat ey( LUP). 30. The nethod o?ggl a)li m 27,

Functigre(SGM. t he CSI conprises a service key and an
address of a G obal System for Mobile conmunication
(GSM Service Control Function (SCF). 31. The nethod
oB1cl aiTihe2methad @f slaimiaTe whereip g 5S4 empriseeakleaghengpf a

. I \GH s i pdie Ter m nat ed
MOb'%WJ)}@%FS @@%%ﬁ%ﬁg@% glqlg%}%dgl\?ﬂw éeliei n the step
of detecting conprises identifying whether the CS|
f t he, out b d [P in t . i L
nade 1 anF dbgdicon BRI 27, uRGphy o, Hepl B oty Yiies
identffyingnvitHetheruthb dCBidfor deereutboBBd rdamerrist Helihedf atcihei GBbptoring
wherein the step o etecti 0 ' [ i fyi
nodey gesponse a gursasst GEeai BeRE{LEIR TER) s S ithond dmer.
to the CAMEL phase supported by the CSI storing node.
34. The net hod of, cl ai 7, wherein the st f .
g&der aff PAgMEtRAr Pis & 'm%e‘é'a%ﬁeﬁbﬁ}ﬁ Sfe@agf d%ﬁeec%gg comprises
identiih G hetnet BBt GefinedBat theheSTRItbHNg Adde canfor@d  tofthe tORMEL

conprising identifying the phase of CAMEL supported
phasgpuppert the@S! stefindRQdeod of claim 27, further

conprising maintaining information of

34. The method of claim 27, wherein the step of generating comprises
generating at least one of MO-CSI and MT-CSI.

35. The method of claim 27, further comprising identifying the phase of
CAMEL supported by the VPMN.

36. The method of claim 27, further comprising maintaining information of
the CAMEL phases supported by at least one VPMN.

37. The method of claim 27, wherein the step of generating comprises
generating MO-CSI comprising O-CSI, if the VPMN is identified to support CAMEL
phase 1.
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The nmethod of claim 27, wherein the step of generating
w@ompiEes generating MO CSI conpri si ng O CSIPCT/IBW6002752

VPWN is identified to support CAMEL phase 1. 33 WO

2007/ 010404 PCT/1B2006/ 002752 38. The nethod of claim

273g Whey f
¢ Lag, 10 OXife) iV BF SRidt 2SI BIn' i GRBRGr 36 ferating comprises
genarBingMOCS la comprishgSit, leastppeeofe M-85y, FBPCriteria for O-CSl,

- (S|, t
sunfBRER Y lEe IS BENT PR R4 HEL B3 e
VPMOis idétified ttb sdppdrt CANMED haseviherein t he step of
generating conprises generating MO CSI conprising at
| east one of O CSI, TDP-Criteria for OCSI, D alled
se3y.i ceTHeDmMetRdd o3tk 27, \i(ivlsérbinnthmetbpoﬁkgé'mrﬁilﬁgithrlses

gen%@p%g @ %n&%k& r fpocg%g%%ngﬁg ér%&n@% Oe CSlI, Dialled

servfé@r(@ gs|, Saaksit vBﬁmgmeﬁedsmlmm(rﬁﬁl?@x\ff;Sd:S| TDP- Cﬂtdri%ffbﬁVT-

RS- CSI, and F- if the VPW is i i fi
sl Shatip Hiobiie cmicep [4E1551., Mol matassmast GPaeSh > enera'

PacKtR&iid sfehﬁc§(GPRs§ OB OFDIS ICHRERTF TPREIES!, aR@NIF OB I the
st and- al one Mbbile lication Part (MAP) [nsert

VPM isddentiied t@atiapqrt% Rlaphasedyi sion a record of the
CSI to at |least one CSI storing node. 41. The system
of claim 16, wherein the MAP ISD is issued using the
| ME.  ofhet methag pHalatm r2danderein 2he Birp AbPIRYISIATNG camprises

sen&g%e%{oeéleﬂé Iﬂ@é}% %{bpﬁ’éatﬁh%ﬁ {)w NBs&? gﬂg%c,srﬁ%r Data (ISD) to

iving t si oni ng ock

provisiava séaond nfthe Cldomatleast mneeCSBstorm@ nedi® HLR of t he

HPMN by the HLR provisioning block. 43. The met hod of

claim42, wherein the step of provisioning further

cofpr i sEe s$ysitgrgef clagn tiIBewhiiginothetMaP HEDNS issued esihgribe #VSI
fﬂ§taqﬁ%ﬁlone MAP ISD to provision a record of the CS
0 gt ngLﬂ?%? ‘the VPWN. 44. The nethod of claim 27,
mhereln the step of provisioning further conprises

32 o T FiaBiod ehpRlts &7, ihecti ahe, b 8 Bl A ghmprises

receWIﬁdHHef@SFEtl an %R%ﬂ@@ﬁ?n@mrﬁﬁﬁrfohﬁﬁﬁw 8020 of 4 CSI

he net hod of claim4 erein the SRl is routed

in thgﬁ%o&thﬁmwy&y the HLR provnsmnlng block.

43. The method of claim 42, wherein the step of provisioning further
comprises triggering the HLR of the HPMN for sending a stand-alone MAP ISD to
provision a record of the CSI at the VLR of the VPMN.

44. The method of claim 27, wherein the step of provisioning further

comprises receiving a Send Request Information (SRI), wherein the SRI is not
CAMEL suppressed and sending the SRI with the CSI.
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selected froma group consisting of a translation
type, a Message Transfer Part (MIP) |evel point code
wo caviongoeand HLR mappi ng. 46. The net hod of cl BETIE2606/002752
further conpri si nfg Ide- provisioning the CSI at the HLR
£

of4%.he Tmalvmethodao iR d4o berdin it SRA|is daliteg using a protocol

seleﬁ%ﬁﬁ?ém %rél.g) E?H{istlrg‘gf ﬁg?%fu% lga Ltgﬁérgé nl\é?ééé?@f}l‘%@afe’?ﬁ’art
(MTBtevélypoitrlghide aowutingrandr bidd mappingt he out bound roaner at
the VLR is purged by the VPMN. 47. A systemfor

provi di ng Mobile Oiginated CAMEL Subscription
| d&r nmefthieome{Hdd &tAin0 L7 durthen tdooypniding adavpovisiorengheeCSI at

tno 535t o QPN 45t e et Bl oRlohe Bl oo

( \iRbSutbauine rea{mtaemtmﬁmtmmmNa moni toring block to

noni t or Ap i cation Par P

oReina SO adnd Sl obR et ek oy R
Reme_sé@&rd OFHtHR) otbotintEroahavik tha VIFRISH BgsabRERSEPMN.
storing an outbound roaner record of at |east one

out bound roaner, wherein the outbound roaner record

COPri $essyte rheaéﬂ 6r8\ﬂd|nFn‘l\ﬁmé‘t iRatddP bCAREL Subscrlptlon
Subscriber” Identity (IMSI') of the outbound roaner

Informatient (MP: GS1bek anoviopurd Todeen et apHemes PRl diahile Network
(HP Cﬁl\erb F\@%ﬁ Ho‘ilﬂdfreémFlhl@ roé}HﬁwBQHEQ/I&F&‘)‘W bllcekflgl'ﬁﬁﬁlietwork

suppor t ent| Ication logic to”identi he phase of
(VPM:N lle Sﬁilﬁmcﬁqutﬂsmgthe VPMN\, a CSl generatl on bl ock

{Cﬁﬁ’lgo gk'\fg frchit®f Mddfe Né&?l@ﬁtr%p WMAPt?aﬁé?% ction

out roamer recor ionifng O
messa@sct&tween AaRMNad;R/EIMEC anqba dlame bedatigntiRegister (rILR) of the
HPl\ﬁNOV' sion the generated MO CSI of the outbound roaner

to at |l east one CSI storing node. 48. A systemfor
pravodmes Makkhbase Tetorimgn sne dutBAMid. rSaltmecrrepdmdonf at least one

outopli| o MESTGLT VBF KPS (R eB seB Angest the
Intelfneﬁtbﬁ%ﬂ M(ﬂ)llé S ribaridentitd GMBH DS hdddbutboddbidaendiet wor k

b AP0 P98 1o et G MR AT OBINGaL NG G fegguired for the

outbbybRd Feardgpl i cation Part (MAP) transaction nessages
?%n@%\@wor\( I_iFa)/en’t\i/ ic?altigne C‘og’_:\j/ltc):btoI eldentlfy tP\e pﬂase of CAMEL
supported by the VPMN;
a CSI generation block to generate the MO-CSI of the outbound roamer
based on the outbound roamer record, if the provisioning of the CSI is required; and
a provisioning block to provision the generated MO-CSI of the outbound

roamer to at least one CSI storing node.

48. A system for providing Mobile Terminated CAMEL Subscription
Information (MT-CSI) of an outbound roamer of a Home Public Mobile Network
(HPMN), wherein the outbound roamer is roaming in a Visited Public Mobile Network

(VPMN), the system comprising:
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Hone Location Register (HLR) of the HPMN; a roaners
dat abase storing an out bound roaner record of at | east
woer@7/0o4dbound roaner, wherein the out bound rommIB2006/002752

I st t tional Mbbil
SBEPiE bERR: B maria picie, ABPGaNTURIC (MARR rpsaction
messegwbeuvedmi acYPMN d/ewc\y.swdaeMwe S WYdHS C%té?g(mséﬁ%nd a

f t he out bound roaner;
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oVvI Si onln of MI-CSIl is reqwre
°“tb,9PB€h @Pgﬁr n@’hsr%'&kt OOLBPQHﬂds FeAiNeMm Esageth crompsisesmatCBiast the

Intei@atibitd MHilB @t‘.ﬁb@cnﬂé?‘?ﬂ@{tlt} QMQP Jreas I\*‘Jt%%cﬁoah%ﬁ“mne

LOC&tI on Regi ster

Sptestiomblack t@xﬁﬁt&@hwﬁz@tﬂeeprqvamm)g ofithe MT+RSIHe dedwired for

bile Oiginated CAMEL Subscri ption
the%%‘#@a’?%ﬁp(mc&) of an out bound roaner of a Hone

Pud CSt grberatien Rieckuto gendrifeNig MToCSI of tietedbdrl roamer based

L e

med hwavisionipgi slodlg :to nprovisioni the gﬁthnrhelcquNﬂ'l gsatd\f/ﬁtﬁe\F;?\l/jStbound
oard B o B0 LETREREAERNS) S5 gt S A S
HPMN GatewpyaviobieudwitcinGentea(®vISCecor d, wherein the

out bound roaner record conprises at |east the
I nternational Mobile Subscriber Identity (IMSI) of the

outourd methior ford girevtiing g MubRé h@rlgmaféd SCRME'?_Q SbsthStion
red f j?we out boun

inforf iRl | MR 75 il 2fncrtBowtd oatiar Ga i uicr Mebilehetwork
(Hpmnnwm/isrtgd uinmnwcfsﬁé NehwoREVPNINIHEE: I IGEEN ??epﬁé{’erct@m),

eas of t he outbound roaner recor

Wher&m‘b&?H OPB FRRMEhI§ reamingHa ad/ RIYN Ghrenetbap sompasingby
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uire nd provid erate
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lnterma;t&mkM@bll%Suhﬁmbsuwbnutym&sm of tNetomtrdund36aMeér;

oi it WHbanerTbiostilte 7 A M- GRUN et iof e usipund
roamnet work (VPMN), the met hod conpri si ng:

identifying the phase of CAMEL supported by the VPMN:

generating the MO-CSI of the outbound roamer based on at least one of the
outbound roamer record of the outbound roamer and the phase of CAMEL supported
by the VPMN, if the provisioning of the MO-CSI is required; and

providing the generated MO-CSI of the outbound roamer to at least one CSI

storing node.

50. A method for providing Mobile Terminated CAMEL Subscription
Information (MT-CSI) of an outbound roamer of a Home Public Mobile Network

36



nonitoring Mobile Application Part (MAP) transaction
nmessages between a VPMN VLR/ VMSC and a Hone Locati on
W(Re@ml(sm(HLR) of the HPWN for storing an ouP@DIBRH06/002752
oanmer record; storing an outbound roaner record of at

(HPN@QSW Biein %‘Gt%'étﬂﬂﬂﬂ‘drreﬁ'ﬁéf Is rapmng iR a YipkedbQulisMabile Network

VP nmé M&REd omBRARRG:SEs at least the International
( MRF) l e Subscr(l)bgr dentlty (I Msl) of the outbound
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outbogpeepameicecardof t he out bound roanmer, if the
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the betbstmd)mmér relelﬁ’tl‘d\bdm;ﬁlmsdatHPMﬂ tkea t rtematibbdli MebinStibdcriber
Idenﬁﬁﬁ(ﬁlﬁél)(o%cgutbglznd roamer;

detecting whether provisioning of the MT-CSI is required for the outbound
roamer,;

generating the MT-CSI of the outbound roamer based on the outbound
roamer record of the outbound roamer, if the provisioning of the MT-CSlI is required:;
and

providing the generated MT-CSI of the outbound roamer to at least one of
HPMN HLR and HPMN Gateway Mobile Switch Center (GMSC).
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