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Centralized System and Method for Providi ng CAVEL
Roam ng Services Field of the Invention This
WO pwenviess, in general, relates to the field oOPCT/IN2009/000107
tel ecommuni cations. More particularly, the present
invention relates to a centralized syst and net hod
Centralized Sustempnd Mathed fopd 1 - 1ng Services
Fie L ELNG ks Enhanced Logic) roaning services.
the invention Custom zed applications
f or This ihVventiog} ingdosrabniebiased thedictd ¢Clgeommurgcations. More

desi gned to work on .eithe gl obal .system f or bi.|
par{Gilirtin; e TGHET (S O oRalen dp wb PRIEH AR VRPLarnd B for
probRIRCOANHIR, ¢ehitomszed Yiiphieat{ddTES) Myl déworikd Wahaidel! QY%ic)

an operator to define services over and above standar
roaB8M sseyivésces/ UMTS services. CAMEL architecture is
Ba asoed 0 t}Ilent el Iti ent Network (IN) standards, and uses

i ion part (CAP) protocol. Mny

ser gusemifd applictions tfedmobile e GAYRL enlemded Lok (CAMEL), is

particularly effective in allow ng_these seryi ce&é\%
desipaed fip ayqsly dprfathena glnbat pystiar forsmpBiePorgmupicRUEonsy core

net{}vgf‘k: ﬁx’;&gv&gél%ggiiexte &bl gichtiHg W{%M?ﬁ) We@forl @AMEL

anme no matter the countr ecall_ls
allgwsamedperator se defieseridds omes sadebaoe standadrd GiiMIsendaets/UMTS

CAMVEL ) ified | d
serfrdie oG AAIED Pt TRed Bp Rl NehERe, daf Apards, and
use S BNEE ABEIS prkicBfi O pale(C ARSineioeal | contr ol capabi | ti es

such as call forwardi ng and basic virtual private

net WanK senyiady .calck\?]@@asgl agiag GAMBLdesd idp @a@ilevlaﬂa eéfective in
oNGRERcHS el 8 b ol RS BBl R o, AR b dptance

no-%:f&itxr cuallﬁxrg @he ﬁumle):xeﬂhe ﬂsarc}ials &y giecsanréatoamétt&dsgé comitty othere
non-ca contrql). Phases3 and 4 support _addi ng
the §aﬁ 15 Rlaced) o1 seapHets MMSUpeags Ass P abypader vi ce dat a

G o e e e TR P | B Dh ISR pling IN
sereicentara GSMiecvarke CAMER phabdli plogidep basi¢ oals cowito] wapsbilities
such iy 0 DY TR b PR {BAL YRR (V1P ey CROHE Phase2

pro\Wiide bl BV ARRH REpAGli@RNBOHh SHIPEGFHol bhE RohltaRl@8frol Rlated)
establish snmooth rollout of roaming services to their

suchtysen-line ehargingt (sell-pentraik Andansivickiredispplemptpy sprdcs data
() ggiﬁ)y cg&?glafn%;xg’cah ncotnﬂ%l)wo Phike@dhagup Ssﬁf)fjgr? radgf‘ngagyvices to a

unstructured supplementary service data (UMTS) network. All 4 phases can be used
in either a GSM or a UMTS network.

In a normal and traditional scenario where there are multiple operators who
want that their subscribers should get the mobile services in the other networks
(partner network), they need to undergo a roaming agreement amongst them in order
to establish smooth rollout of roaming services to their subscribers in the partner
network. Since there are so many operators in the world and subscriber of any -
operator can move to any operator in the world, each operator has a need to ‘undergo

for such an agreement with almost every other operator in the world. This process is
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operator can nove to any operator in the world, each
operator has a need to undergo for such an agreenent
wowrdb/1al6aOst every ot her operator in the worl dPCTIN2909/000107
process isa very lengthy process and creates a nesh of
agreenents anong all these qgperators. For regaid
a veg) bppgftiygapcess gagd creates amsh 0? PRISRICIYS BRBRH P ﬂ?es? perators.
r : er! ! is a
Fori BB bR 3@ rBTUOLE TREL BecUAR) B! iy Gers
requiirencanp af ubddrpoing iIGCANVEE tSANEes waths¢ash/of assepsratorsniDug to lots

o b BbfHSEG PR 30K BB S b o 5 By i

ma: kid #88%R0 services. Brief summary of the invention
hese and other |imtations are overcone b .
enbBatisrenesd gxisth 1) . geniralised epnrercly i améfl%océ%ﬁfe fRaming
serx%@ed nmet hods for providing CAMEL Roanm ng Services. This
suﬁhary is provided to introduce a sel ection of
Bri€fnaemirs of thedinséntiohi fied formthat are further
descri bed below.in the Detail ed [%?sclir{l% cfl.i on, ngi S . .
Sunhkssy aod qtber imitaliRneAre GVEIGEmE; 1 © 5 imeRfs plo e jpvention
which 38185y GEaE 36 Rkihdh gﬁ gﬁfvi&ihg CAMETEthMBb 86tvices.
matter, nor 1s it intended to be used as an aid in
det Enigisninngary irepovivied tofnttadecat a¢laetibnsofbjaseeptsrint & gimplified

Syst ens .and t hqds ,are di scl.ose r providi .

Foni RAtGHE SR GRS it B rgnraed, BevBioRohn i ymmary is

notliREhded(tcAME Iy kep fdandeS QT dskdiftial Eluractefddick of tHehsdlmiet 8tbject
device. In an inplenentation, the systemincludes a

mait\VEr SiEnEded fobelsadgs gp gidbinsdeterninimadhe peopmof e claimed
] ubscriber to avail one or nore nobile services

mmgggﬁggmiisited networ k operator. The nobile subscriber

devysterha and nsatisisrdrp disolosédbfoa pgrovidingedustmkized epidication for

o B0 B oD IO ELARE ot i e
devilie %%Hmﬁ%étﬁatﬁu’n? CheCQRIND MR O alAMm e BN RRifiglred to

subscri ber “"device to avail the one or nore nobile

prosess\a rgses dfaorh gbe Inyobiile grrbsdnidew tas avail one bwordee apehilet ssrvices

i ndependent of the visited. L _phase.. The ho CANVE
frop S ek PR EPE L PR MESET PEet e SihRgdeitnto a
horhé nbtSvodld op&liafR tan@foptfats i @ 3RRle CANERL phikel OTHY A¥itedenedwork

central i zed system and nethod for providing CAVEL
oparganbpeyaics i ACes oMM PhaeicThe GAMILHEiS e sopfigured

d t g tiple.: rS. b .
to i ¥ e S, PRIl A0 aGelPREE B0 i ol il services
scatl€sit frahi Aedvisited @Btwork operator independent of the visited CAMEL

phase. The home CAMEL phase may be different from the visited CAMEL phase.

It is an object of the present invention to provide a centralized system and method for
providing CAMEL roaming services thereby reducing mesh based testing and
CAMEL setup among multiple operators.

It is a further an object of the present invention to provide a centralized system
and method for providing CAMEL roaming that eliminates different kinds of
incompatibilities among the operators relevant to CAMEL roaming.

These and other objects are achieved by a CAMEL HUB, configured to
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and nethod for providing CAMEL roam ng that elimnates
different kinds of inconpatibilities anong the
Wop®Paowss rel evant to CAMEL roam ng. These aneCDIN2809/000107
obj ects are achi eved by a CAMEL HUB, configured
toprovide centralized CAMEL, roam ng services anong .
Prweffet ‘fearréh%?&&é{vﬁﬂs resying sHVicRy ampg ABHDIE oRppraiosy by enabling,

er clari he above and ot her

. i i Bri ef description
mﬂ?ﬁflﬁlel{ti‘ﬁgg @glage /\!'e?é;&? g@gﬁ&heﬁﬂ@%p%. t p

o]

ngs To
ofithd dfavengs es of the present invention, a

icIa escription,of the inventi.on will be
Fendenibey bR bR L PuE B ApRLts M gresent
invehii 6] aah6reigattitsilldraleS@iption of eheARPERGACyIU BAWeRGTed b rdfSrence
appreciated that these draw ngs depict only typical .
to gepidiei svehadiments theseqlvideh risrillusieates in thhepednded dratingso It is

. i . [ he 1nhvention ..
oo T HA AL ks Bt it B0 Prod il Tl h¥nson and
ares fhedfbrecndtytoabe aatideded tlnivinghoft ite s¢6pe. of TH éhvention V\ﬁll be

acconpanyi ng. drawi_ngs._.i n ich; Fig. 1l illustrates the
desBPrb P BRI GPS U R HeehaRsetieiBrandalitail fopiah the use of the
acdéﬁ{ﬂaﬂﬁhgﬂ%\mggﬁlwﬂcgr 2 shows an illustrative diagram

of “i npl enent ati on of CAMEL HUB according to an

enb b feihusipdtes the yEtwesdkndiagrameantd interadtion. & AMEL BREB with

L HUB capabilities during cross phase roani ng
pax%%r‘?n%%%sron update from phase3 network to phase2

net Wy K, skbws aft illubtediveadig@sramObe iRblchtMEkiol St CAMEL HUB
capabilities during cross phase roamng for |ocation
accqptag  Foemgsimenielithe presgnt prvgsdon.net work to phase 1
net s [ r rol.e..of VEL. HU .
Cap b desElifes the CAME AUB b8 Rgl bl Piss pragpine for
locatpetanelafecfirodviphhlie 3SMdBrorkitg phésel hbtvadrkat es rol e of CAMEL

R e T R =L
forilbdatish HAAARS & AGER SAMEL bk lﬁ?@%ﬁ&vgvﬂd Vﬁ?hgwl' A OS

phase roam ng for GPRS session 0 n a subscri ber
r oakig. f ilbustiotessels ol (IAMEK HGB mhpahelitiesedusimglcrossipiadd® roaming

il rat es.t hase roam ng for |lower to
forf%#&ﬁéé“@éﬂ%&@raﬁgmgi ocation update during phase3 ‘
confiage filhewaphasie df CAMED HUBGapdakGs duitigl A3 hh&R roaming

te for GPRS durin hase3 conm ng from
for lf{/?g/all\/IT call from phase3 netw%rkpto phase2 netwmg(.

Fig. 7 illustrates role CAMEL HUB capabilities during cross phase roaming
for GPRS session flow when a subscriber roams from phase3 network to phase2
network.

Fig.8 illustrates the cross phase roaming for lower to higher CAMEL phase for
location update during phase3 coming from phase2.

Fig.9 illustrates the location update for GPRS during phase3 coming from
phase2. '

Fig.10 illustrates the role of CAMEL HUB for MO/MT SMS for an In-roamer
roaming in phase3 network coming from phase2 network.

Fig.11 illustrates the location update for MO/MT Call for an In-roamer
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phase2. Fig.10 illustrates the role of CAMEL HUB for
MY MI' SMS for an I n-roanmer roam ng in phase3 network

W@ 09PNngL6ds om phase2 network. Fig. 1 1 ill ustrap@pIN20e/000107
| ocation update for MO MI Call for an In-roanerroani ng
i n phase2 com.ng_from phase3. Fig. 12 illustrates the
ro%ﬁﬁbﬁ“@rﬁ@&p@g fomapisel essi on flow an | n-roaner
COME{3g 15 E@M%TLS [HARR S idH r@R@%M@Mh@%% In-
ne{TF de dg)sch pt F the preferred roamet

cmﬁM@@ﬂCﬁ&ﬁEkpﬁm&3@AwﬁukﬁnmyCéédEhphMaﬁmsﬂwub support
J n_are not covered by
: 2 IS obi | @ communi cati ons
( GSMle @Q‘MEE %‘i’ox\’iﬂ@é"méé}ﬁﬁisﬁgtooéﬁ pbil GervitRs 0P BBertddd, ivehich are
| and nobile network (HPLMN). The CAMEL feature heI ps
notGetensh by estaedaxdizrd ogebadt vistem dopmeahilge communications (GSM)
subsc i bers 0 SR$
serficey W ?rbro%n n%@ B&ts ghe ﬁﬁﬂl@ﬁ%ﬁfahc db? e}%’é&%iﬁﬁ%@) The

CANSENGEdure ﬂiapmSMAnéHmet\wB c@a}t&h&ﬁ‘t@pﬂbvhﬁ the mutscmm}s with
to either Gateway nobile switching center

thesPRAFAPT EPEEHIT SFIVHST rﬁvepsvrhi}e SQAIRiBE QHiside dhs %@ PRHHy land
moBAE e :{?{/PLS?}Q? eat eamig! 'T?J m 85 bk Sonnected to either

particul a ective 1 n al g these services to
Gatewagnfmi(ﬂjﬂedsvmwhinga:estdoséGMS@ron &sgnahtranﬁm pant (ST Sﬁmm ofa

i.nstance na-prefix d| mber, .t he ..u
carigh P ehaC o et BPAER Aol s Mt aAg & Pracugry Spgodve in
aucmlﬁg Qtbke MrvieBat RSSreTd Wh@i?g k@bseBB&AY i @afBfy i1ike For instance
nessag; access from abroad. CAMEL HUB t herefore

nowrecqu deling(tee Aumber the iseipdple dt hersemsr iy ngierchyepuntry where
I . i
the. c%@?éu}glgce Q# gééaﬁrle’i’legsymhlttf?rhe% gﬁggl)r(lé g?lﬁh%g&%rﬁgsgge access
frofnubi ¢dor S . The network where a CAMEL HUB is installed
is referred_as host network and t.he network whic,

agr oML 1B thersfem parwidss & ermtializadyarpapash tAUBOTIG e
roaﬁflf?%’ bé}’vﬁgs ﬁ&t\é Qﬁ@s%ﬁé@mt Qﬁét(NoﬂQ Wh%nbﬁxdé@ Eé‘tﬁérﬁgnt@%vlth other

partner e network S, ar e u3|ng
existing/ nets\s)rlofope)mrtﬁs HO&e nmdmfkawheraeef é}AMMaHUB iig rmstalled is
net wor.ks, AU the rtnr are cI| rks
refBea s hinbpiiaiort gpd Bt e SPusi e SnutE iR iR for

usihB: ANIEGUHEIBL fbdl hrosAdi §§rv§:e§)f§ttﬁéﬁ 1 I&ONPéfirdd as partner
network architecture of CAMEL HUB with its gartnere

netivotlno e Moy s whigh10e using haessracassel C AlgBt naglg, are

refgr?ed as clile ? het gﬁ\; AHEEE% éé‘tne‘%&x@t&grﬁs afé UEHE networks, since they

communicat I 6n ice
all will be using the services of CAMEL HUB.

Figure 1 illustrates a system 100 comprising network architecture of CAMEL
HUB with its partnered network. The system 100 includes a user communication
device 110, CAMEL HUB 112, STP 114. A user communication device 110 sends a
request while in roaming to CAMEL HUB 112.The user communication device may
include mobile station (MS) of any global system for mobile communications (GSM)
or general packet radio system (GPRS). CAMEL HUB 112 is a centralized switch,
which receives the request from user communication device 11 via STP 114. The
CAMEL HUB 112 and STP 114 are in communication via E1 link as shown in
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request while in roamng to CAMEL HUB 112. The user

comruni cati on device may include nobile station (M)
wW@tooangiegs obal system for nobil e conmuni cati onBCT/BEM9/000107

or general packet radio system (GPRS). CAMEL HUB 112

Is a centralized switch, which receives_ the request

Figf &S U8 eH 4o imokel PoHchiavilie a poyTosk SHRS Yauies peavork call
T t El
o g e B TS T14™, 2”3 packet awi t ch

w t The CEAMELV\HUIB ﬁ h2treceduets ethe nefovwaatkorc b 1sefr coomehnteation

ooty o SR Bra e e @iest BRGRI GoR B user.  The
cAAgY, Of?Uﬁlple bés ShRndctén %«Hﬂh bxéﬂiei’ ifd partldi®l heMkeR Y .c.114(a) ,

recei ved fromthe user. B 112 gets

114bndééfcedr Wid(d dapSai(l 1®élqkamd m\e@bsﬁm warlkswd afounagipn.

4 1 ar ,114 vi a SS? d
Fig 2. i ap tor S8 LR of i EBinteoy o CABESpUB 112
acdoldibis td at eM®odinR@t el presa efvention.I qthe Gl steAME0 ildRdes the
112 according to an enbodi nent of the present

CAMEE VBN 12rard §ies 8TH Dido iThe | GAMEL RURCANE fupber inpludes a
el BT She PR, BB Sobucihty) seipdgpieacen
mo@mrdaomau& aapkiadah iand nimmtamamca danagament (Iopeinatfico O savigl 206.

Ty 4P T ely PP G CAMKG FR L2 FOR LAy o B

I'i nkhe g]@ﬁalﬁig%‘féb'k' IHGdlﬁé QG% 15“%96’ ?hﬁl&?}g%térﬁacé &: BE 'C'WEL HUB
interface for the he outsid

112vwtithdthe mldmwerldacﬂlq mteb“&@eds baseg3Im §86tp®@t©pol standards and

. standar.ds_and_ i re as

incRlR RS b i NPl R R R S BB ara 208

and$ 8T Katlapmesr 211)0 Th%ﬁﬁ?erfd&é ehldax0g i¢ amerdiie ifodale providing
har dwar e nodul e prow di phyS| cal interface with the

physyopk intgics vathethe 5T fﬁ‘f d)é’e%l wedacepmdpessage ransigripart
(M@‘@D@g' é%ﬁ:‘imfxﬁiﬁgt ! g]?fﬁlldr{ygt lS‘ﬁl’a[\Ac}hk LiEs 994 SQ"ttﬁg Koftware

i nclu es f he
moﬂulemf]mohn alcludes die fomstoupdity bﬁmﬁﬂge pansfel pPEYITR3Y and above
above én is e tra sfer art + S|li%lrl1al [ n connecti on

(message; 5gns + $hen CHOIhSHE Prite? dppeaction; cgpabilities

R L+ app [ l e [
o SIS SNV S, T S g

(Mgﬁéfg@éPfB‘ﬁA%@mPeM@E) i ncl udes various application

I h f [
or ahe ERTRETRE aphlefina s P %udsS vrdR, pifigaton lovel
corfipdvichisHuicy atee roqhirdd t3hRn&AMELn bkdRr apnirboidti Be fraeitnality
204 interfaces w th S|%nal | n st ack nodule 202 in

reqgirgd py e CAMEL IYBFYs ﬁ’tjlgs7 he CAMEL HUB application module
204 interfaces with signalling stack module 202 in order to receive and send SS7

signals and also with O&M module 202 for various conﬁguratiéns and fault
management purposes. The CAMEL HUB application module 204 includes CAMEL
HUB core logic 212, database 214, timer server 216, event data record/ call data
record (herein after EDR/CDR) 218 and user interface 220.

The CAMEL HUB core logic 212 handles the core functionality to support

various features of the system. It takes the control for message processing and also
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signals and also with O%M nodul e 202 for various
configurations and fault nanagenent purposes. The
W@2NEBL0IBIB appl i cati on nodul e 204 i ncl udes CAMELT/EUB09/000107
core logic 212, database 214, tiner server 216, event
dat.a record/ call data.record (herein after EDR ) . 2.
coPRIIHGES tS rothqatrg?c%tg‘aseaf@matabﬁ@ SAve uspUB TGy} retrieving
f 442 HGNhE SedoRBaryHYn8mbHI CiHORAL LofvdrO 1RURRRER] Y8F b1l
° features o?ethemgystemgnl_t e?g‘ges %ﬁé control for e
centB suerds pasod @s Sinmgfoa . 4tiggarimgaothermatians afient hdefirtedramount of

. nmodul es,, The dat abase 214 i used.fo or.i ng.an .
tinfoop - Tl dE 07 S IRevide e TP iR creating a
trigdenBftersdefiied Zife petiod 1R5 Bberl 1@Hscd@BthAlahiapropEhfedicAon can be

events based on tine for e.g. triggering sone action

takgnt er a defined anount of tine is | apsed. Further, the

ti . . g

| TEEEONENLACRER L85 Hify LARGLL HEhId il g Carier
Hugeyst¢radd2ads sierd hraguisna appr adhecatimgaeitamrinfoamatien, which can

taken. EDR/CDR 218 .j.s.enp] oyed for every nessage L
be ised ;Tq%ar qlirdGE?gWCP?Féil@WE_LJe lwgmeﬂ%&aﬁ&cﬁép@mﬁon is
call @iieh dita 186 H QEDRIC il G ehd Bl H&%éﬁig{éeﬁgh WYl §ltem

can be used later for data'reconciliation, bugg! ng
thepeinpssme infoomatBunc b.gi wfaoh tiviej end itinec adllingl pextgntalltdt party etc.

record (EDR), .sinilarl eagh I l.ed .t hrough. ..
Wi R e sodr 4% c2ont OB o e PRI O s e viding
furfidndlityeo efhtlel HGhRE¢Irs whdhdvRf apAidatio ifodulhédid 1d'>%c module

known as call data record (CDR). The EDR/ CDR 218 hel ps

217 intenteiA ¢ 9%y functionality to create such records

V‘he'ﬂj‘%}éﬁfm&%gle bt %géggag@ fh ggg&g&g@gﬂr L %}éﬁtem 112,

intents to do So. ace

whilaht 1&11155aimevami§>u$ b@lf(g%ulkﬁtc;nlsllp&\&'sisﬁiﬁgl Suich, cdnﬁ'g@ﬂatibﬁé/mvisibning
var,i Qus. confi.gurati.ons/ proyi si oni ng.. Suc

contgly ﬁ’&l}cl"%‘itﬁOB VﬁP@ﬁ%‘FEEPﬁ%ﬁéW?m&%@' the functionality
and Theatadt gervef 2078s %g?)ﬁc%@ll 480 gerddist ﬁeg[' glﬁcl‘:‘eg 3@&t¥1ﬁ5d ggo%essing

. is enployed for generating traces (b processi ng
infphif egquired fercigbngging owrpdedsuggi ng pur poses. The O8M

e ST N S e
alaB0 A 226ME) sBRB nldieg&NongoBeht SMEN 238NTHSIOR S1PKikther
manager 230 and s¢/stem manager 232. The O&M nodul e 206

incfugdes siask iaanseer P30 2pariveien Bysegsn P@nagbeéhtM module 206 is
resgonsﬁl%% 'i”ér%ri‘bﬁ?gyskéglg ﬁ%%‘ﬁ%@ a n\%iti%é Lf 8y abo but not limited, to

urattions, ment,  al ar m nenagemnent
cordighirations t faulp nendgenint cdavm aiaaagehient, wdd stargaindEuddeim etc.

Th I_Ill%a Bze%'f' nga%ggeﬁrs(ﬁlgﬁl)pggf icﬁgclks Ctgg dpihtyisiggl gc];ndiitri]gne%%%hteegrated
applications after a configured time interval and takes corrective action in case the
application goes down. The alarm manager 226 is an independent module of
operations and maintenance (OAM), which accepts alarms from discrete applications
and forwards them to desired media. The alarm manager 226 further provides several
options for alarm filtering, alarm frequency time out, blocking and therefore can be
integrated with different kind of media such as short message service (SMS) , Mail,

graphical user interface (GUI) and simple network management protocol (SNMP).
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applications after a configured tine interval and

takes corrective action in case the application goes
wa@emn/1016B®e al ar m manager 226 i s an i ndependent PODINA0E/000107

of operations and mai ntenance (OQAM, which accepts

alarms fraom discrete applicatiaons and forwards t.hem.to,
desiPedMEAE conolapil atasregal o SIa CROSBPRUOF dusies.
Thé _%*Méaéztso 1P Enélg&esaitéék;}ﬂah%%&rdh@&in gk My 230106 ¥system

tinme ou ocking and therefore can be intégrate
managen Hefelreafot SKi) rRB20FhenSNM 238 voterfasess witht SMigs 23§ eover user

service (S i raphj c u interfac cul
oS Frip e n BT R oty PYorah AT o S Sl a5
cord BRir &t dofInSandB thifTBE G fk!SMO228 ¥ad execatd tikdng 0aISG232 or

binaries. The SMC 228 further includes stack manager

stagl gnstangesafSimilaivtho 86 2Hdaesppisconiraheqramandseir@n S 33 and
L R S

theeOtdn itd masinweh bf &vgo 8GN gher SMICAIR 8cadtiagid she systanaisedbscribed
fromthe SMC 228 and ﬁ ecutes them on Sgr(ﬁ%ﬁ or, st a(t:hk
usipg epseptialscomgponpnts, it yvill hreotagoussio ayperaon skillesh{n e art that the

sysEHIRNGRS fvél%ﬂs%%%gnﬁegerﬁﬂ&& BE&A ﬁ{éﬁgt-ﬁ?@ SG 232

enabl es and di sables a stack instance. It may be noted

t hatAnt hganepleaof bessagzi flown of at GAMIGs HUBt hean dwCeRlgined by

al t hough e sysfem, s scri bed wsi ng.essenti aj .
assBs o RN o bTF pBRoR K f T OheRRE N APeERRG s Thome gubic
lanti RRotlet nethiedk (HPEMNF heITOpBfkdi e s dcaifighied «@tah@sited public land

conponents not shown in the figure. exanpl e of

mohis sgigwrk (WALMN h CAMEL HUB can be expl ai ned by

assuTid WO (RS RBRPK AL Rk alonRBI A Bl ¥ (VPLMN)

configured as a ne’ pu a e network
netiudibt M laaoias Qpeeatidly Mtdrcoapidtingithe tbcatormupdate pedess (which

blic | and [ . bj | .
o158 e Brove R AMEInER Hibzhaya o dramelegpbadiomsnt, when his
subis¥itbdfMied & WAKK aRRMtdoRl L BAE BUGPERATW vtk ﬁérvice switching

conpl eting the |ocatlon updat e process (which al so
poina et gendraios g irdMNVEDPHIS CAMEL message toveargid the CAMEL HUB

nbodi nent t-hi s..sub ' Les.t ke an
1S5RS TPt WO SR RAT AN A7 s BBk Ro Rfeteg to the
STRAi1A! TheSAP YaTewdresSthiimeiabé & CANEISEUB-MEDbagd8 $9aBE sub
towards the CAMEL HUB 112 . systemthr ou%h the STP 1

sysésmh debsMEBSNUBnd ehanges dhe enslgtianohmedilda te 2% h@hS'lﬁéAMEL
1 TR 0V S 008 (IR s
laybise2 10y whivhads iypivally pd-1a¥e)SSToprdfdcollhe CAMEL HUB 112 ‘
e o SR A 5 e

CAMERYEUB$Rfe RdaLRCAR: via the CAMEL application part (CAP) layer of SS7
stack.

The CAMEL application core module processes the message in two ways:
relay mode and modification mode.

In a relay mode the CAMEL HUB core logic 212 searches the database 214
for the received message (é.g. Initial Detection Point (DP) Message) and checks

whether any change in parameters is required or not. If there is no related
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The SCCP | ayer of this SS7 stack 202 checks the TT and

sends nessage to CAMEL HUB Core nodul e 212 via the
W@2AvELOBapl | cation part (CAP) | ayer of SS7 st apKI/INRA€w/000107

CAMEL application core nodul e processes the nessage in

et R e R o PPl hes 160l (R dfe o7 sk iear

laglét ab@se stakdlaldokoftWiie I Ero€dsy esbnirRaSiofn( i@ fackni {E.g] Message
tection Point (DP) Message) and checks whet her an

Qupie gEhe PR IR corq losicadiih slsaigeneraiot the DR RAR @nfldrace for
; . . t h
oo PGS AT I8P F OIS SRR PR RAT R complete
cal ianolirg difftrenaCAMEIoarRssgenuUni cation interface.
: h ' I
(SR o o Bl e oS < AEE AL S et
217 QGRCIRE"INE Hardieake A4KRM (BE re_:c%ix@@@né’s%%é N%.@ SRS M&QEage).
a conplete call involving different L™ nessages.

Ti8t sdarcdr fegyltsiintoa neladiohship confrgumestifor Bh& W ppeiatras rthone or more

fe%ﬁgg:i'se?egfgr\;g g(rn‘rerg)lggsg.ia%. (2%921'96?3. S.f‘ ﬂfe? ﬁ%gﬁutr Nl é?grg%%cezr.]liﬁ%ciiﬁcrzaﬁon

i.89a6difyinemelchiBed pHry BinhBl-abdsdDEdimaLBTED phkirfberivitiicKisSpart of
._Y.operators and one or nore feature 1s defined for the
InitighDP magssageg. The wrer drtgtfppeemedwle R0 ddelns in configuring the

o et i | -
refBe bsRicRlon yfine, TR G, HOD Gk Adle BPS dkodes the Iniial DP
mesdape ahd Bfpliee siwagedifiChadorumeparametersfaaqer thedionéigi2fion done via
hel i fi ' t he r.equired di ficatj.on
G@%ﬁb%ﬂ@é&ﬁfé@%ﬁ%@g% ﬁegls%zocﬁﬁf‘_cag&nf s this message
ald idrivatds e BRRIBY tncdBibeaBRAE 8871BRK MY EAPAhy @ bvePa standard
paranmeters as per the configuration done via I

scbitvinge grasass opminmeni GAVELinteitiBce: diEez. IMesisegerfdekyicd Rtshould be noted

S R S RRpoi KT Pk o R MR S,

S€aP! WaI £P PISIURS end WTAPNBE BARN Thé eviTRe€is {he. Wwest layer and
l\/bssagfg %}eue) . It should be noted that the SS7 stack
ISF/MAP/E AR belergsdo ghe epplinatimy Thg GAVELSHES sgrpilogic 212 also

oM, HE BRI oS i) S PABPRES el fSbise € QT 218 i

gaeplted do1 anconipleteCAMELint b IBingo differanyi CAMEL ahswages. Also, the

th 1 dT for th .
CARELTEES caredereRi hahigmiias & Butorvicd T Rphat ans sheve cases
b BMCFoY VA fof BE &7 &&él@oﬁ?ﬁﬁﬂﬁ?e Ak3 %te}ckrﬁ)Z%ME% the CAP

HUB core | ogi c 212 changes the ( to value 0 in b
messagh €ndlsd ) bacleto BEPArld ViatheaP Sl ngerfasetchnl 28 ThaSAP 114

ﬁl%t%‘?‘:r' fo'1:~\|>vgr%|s ltl}/e (ERE mSeSsZagSéttc‘%l %l&PZ c%%héc’ ﬁ?’iﬁ/ﬂ&he CAP
The HPLMN responds back with another CAMEL RRBE message (e.g.
requestreportBCSMevent) which is sent to VPLMN via the STP 114 and CAMEL

HUB 112 system using the above 2 procedures. In this way the communication

continues till the completion of call.

Similarly the MAP messages like Location Update/SMS are also passed
through the CAMEL HUB & STP wherein the CAMEL HUB may change the
CAMEL Phase as the case may be. (Lower to Higher or Vice-Versa).
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nmessage (Initial DP) back to STP 114 via the SS7
interface card 208. The STP 114 further forwards the

w@ABIres3age to SCP of the HPLMN. The HPLMN r eRQDINDS09/000107
back with anot her CAMEL RRBE nessage (e.qg.

eSS EEMRAE b 0 o BT Bl s Ko
top Fltg;e;:hﬁ mesgy. bé lrap%bhbmtac?ﬂlat lhllee @mfﬂ @fddeﬁi:lg: sgtéilésu@g‘e may be
t e conpl etion of ¢ . Simlar e
gy IS RemetEan o Ipaitel SOFG cafod pAHuLT and 12,
HoWePatgh hiieals\WELotddBnét tﬁgt%rmggiﬁ% Bf hﬁ?sgg@%?lthyﬁl\?ﬁi HUB
h h may . (Lower to

change t heé CAMEL Phase as e cas
113 derendsoupoyithetyye o ajodalof nwusige prdvessinafip! wlaynmodifiostivn,

D RISRCIAT SRR bbb S SRS, bl St mic

CrRsEB TR BBYstde sert @ uiRIshuRdoWhA 8hd g%ieﬁﬁﬁﬁ)%itéﬁn .
illustrated in Fig. 3, ,7,8,9,10, 11 and%Z

4,5, 6 .
HoweVbs  SyptemnayoniPyag hiacheee digraling t systepr 20Rssi G4MEL HUB
&= U 2 upon t t ype of
a%%e ogccgrr%psotgggtg’ pr o{g%égsgr‘%ﬂ ( fn%gal%rg'g?lézy? eﬂ@ﬁ?’?’ ?é%%géﬂ?s down,
the B M Grekis| cor2fveessiond.i al |y performs 2 i nportant

f whi ch. i ncl ude CAMEL HUB system start-up and
%&Eﬁ%@ﬁi@&éﬁ%@a em noni tori ng. The system nonitoring
i ncl yee AMEN #US Qa§¥§ﬁa%mti%9%v11i MEdEVRHARPICE £21ds Wplained
Q&M odu Vo of

conponents, Dat abase, es. I'n case, any O
harpigsler §ettss undenstanting. CRvM QABRIaKEBS capabiitick incladd t8s phase

G AL Par e B e i
frivat Josver \GIIES! Bl Ng. highe CANEEL HiBs& %@géb%%%hegr%e to remove

. include cross phase roan ng from'higher CA ohase to
INCQRRAt ndpparameter agdgiopfeharee toariraeyel ingpmipetikitity. Further,
SAMEE : ' .nessage, change t .
o em)v(ei:rel cglr%egtl i S’P l)y an pdg)gggr‘grtaté&rﬁ%aﬁd‘??el} y&}cgﬁ%rﬁ gscribed

intfortherdiotad belowonpati bi lity. Further, nentioned

o chrisaly B ML Servicst i relaminin Tove bases Tpph oal Higsel,
pHab2, GhMeE ar pHaces wf}fe?eélg ehip gﬂas'e Ns i WonRRas S\Nlii;ljlj gl%a@%vious '

Phase 1, phase2, phase3 and ased whereln eac
phase. | Phestinaed i2omwevd Wafingte bpfoes 36U §thidagmerdfioa} aibtectls Avere

def | ned fore 3G (third generation) networks )
580 5 BB o GRSt 5 g
dapr pitesCgnsraly pn@istteddinMePs Bh@BRY intended for applications other than
voice. The Phasel and 2 adds intelligent network (IN) services to a GSM network,

although they are equally applicable to 3G or lesser networks. Intelligent network
services as referred for phasel and 2 are services that allow operators to differentiate
themselves by providing value-added services in addition to the standard telecom
services. Intelligent network is based on the signaling system 7 (8S7) protocol
between telephone network switching centers and other network nodes owned by
network operators. Whereas Phase3 defines third generation partnership protocol
(3GPP) which is a standard system utilized in High-Speed Wireless Networking

system development and specification.
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data rates generally neasured in Mps and are intended

for applications other than voice. The Phasel and 2
w@odae/1owBel | i gent network (IN) services to a GSN/IN2009/000107

net wor k, although they are equally applicable to 3G or

| esser netmorks Intelligent network services as
All g phasesare dirths pdesribediinglssaikpeower vi ces that al | ow

Vol GAMER 35‘9%%#3@?@%% VekPbit BRTRShODsVich! il Hifuces the
contepterfanC AR Besic cdlhttetel mods(BEEM)apkhé htdihged Networke(IN).

P RO B ST R 0l R 8 S S  ca
to E’cymﬁl% RihcRELNET br BPURERT 8 1T aambEhes @3l datdo&srs before

hird generation partnership protocol (SGPPz which is
allcamsg dnasaitisye t Bhesel ialsozrmeniters Hhey kB ¢tk Bireogrfain events

Ki t
)RR R2iqy S RS GRE B PRI, e o being
inf&&iﬂlgfﬁt@@,eﬁt defl nes very basic call control services
oS MRS FbResch e Crpuitics detes e PR Phaddiion to

su Qﬁtpn e fa?cl?llnjié) stof Fthlg aaﬁ’h%éH Rl & KRFTorbl ey @Idlate@ﬂidrpfaomts

nnecti on ow a call to continue unchanged, or
suchoasrﬂdﬂefaptlan | betvéend anusepeandofa. sexvice pmimaommmemse voice
allowing,it .to ontl Phasel al sp . .0rs th
progifigs A0 LarifioR opollhoh ooyl (Hegcigh, pt hstructured
suppRMEErl Qv BGOSIE fitérafton; *BAtrdIaKEaBRRIIIT B transfer
action on being infornmed of the event. CAMEL Phase2

of advisacefs charge ciaferbiatipn | tos threfmohile siatipmiaiformation about the

ortin he f
i bt ne BuBOR Sl (oA OBkt chl aer [FEEF o cefigtion
(C]B)Smidwmartapzirtwmlsea\m) adisster pOSt-FoSBEIMY c«ehat@n@ thformation

announcenents VOl ce ronptlng&and i nformati on
fromas §eaving aadesan hedntsaréed nmermak alimeetdtunst r uct ur ed

SUp@ﬁ?\ﬁEQtﬁ{aXeﬁé{h‘é&l&% ARt @phid b og&) of @h&%ﬁ%uqaeremetlﬁahdes

uration and trans Ice of charge
additiérel wagabditics ovititteaneusuppors bé facaitiesito favoidatviednady wapabilities

o S HEEH S5 L BTROAAE It S R %! ot
redBhhbilitPA(d tamdlg; SorkthdT bY hedrsl (RBRU AP @&tvm@(@pmﬁsdggons and
chargi'ng i nformation froma servi n% node can
1

padkat é@a araecdl (PRB) pentexial ¢ontret of Mwbileanginaiel aSé\éS, through both
cirStit ?\Gnga?edta | %Q&%p s{mt%h s?va%rpggggt%rﬁ%gu&&e rlﬁ{e%grkn%g with

inc ronal” "capabi chare
suppbrtfodtodalitddasriice avD( SOKS/&I)J oad; capabilities to
supEIArt di al | ed, services; abllltles t.o. hand

L Rpaspdsis pa tagether CRd 8@ cypabieaIst |tht§p3aﬂq)@l defines the

feahP&MN9; control of general packet radio service(GPRS)
sessi ons and
Optimal routing of circuit-switched mobile-to-mobile calls; the capability to

create additional parties in an existing call (call party handling); The capability for to
create a new call unrelated to any other existing call (call party handling - new call);
capabilities for the enhanced handling of call party connections (call party handling);
control of mobile terminated SMS through both circuit switched and packet switched

serving network entities; The capability to control sessions in the IP multimedia

10
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packet data protocol (PDP) contexts; control of nobile

originated SMS through both circuit switched and
WE2amRaA01638M t ched serving network entities; intRPCTENAKROIVPO107

with support of l|ocalised service srea ( SoLSA ) .

CAMEL Phase4 is put together on the capabilities of
substyatew(Id%d. defines the features as: Optimal routing of

CrisIhiild fo?ﬁiﬂg"f}% AR | Pk P bg ld 57 the

S in an existing
cal ICopsidkt arpadraton abellohgglo, CAMEIC shabiX biid ope@siot 2 belongs to

‘i@ﬁt a new call unrelated to any other existing call
Cx |p%a§£r Yy LshHuinsswge 2 speagrigayhere theegripitwp opergtorpand gye not
' f . ' -
B AP e o i e boRRRP B M khi i variarions
in ttheio (yhMbdt Iphases.c uThesswdridtiods anehilpdesdtto siniconditon where a
ser.yving n ntities; The capability t nt r ol
s mofa T AR, Pt néifineh Setibgy aulemey COBIEL GhaSneovork
migitaoR ceORIBLIE ofizRElehisBbe ﬁnéss)aée%ﬁric&@g@-sm@%ﬂity as there is
Consi der an_operator 1 bel ongs to CAMEL phaSse X and

no gprgipn of pniied drgaing of SMEIN pRAYIEY. phiaet? natwadks ubimikarly, in

10 t.her e operators and ar
oo Ren i b ' EAMEL SR, SEELBbEL 2o 0 3 EAREEL phases
netvecloy siee afbstriter dvdul@nerisealie wasd tkiolife ISMS BRirgingAbEres.

. phases. These variations would |lead to a condition
St €555 0 AP Yty PBIRECANELS shatess senapesstigemsrs] tto 12
it GAVE ibegt B4k | i
s B ® eATa e o IR PR b s Bpgons from
netwiod econfgmatipnsoiticbides méjodml five categorigsngf afiesSids {alsa called

CAMER mP L | GRSRS p (iBe mbe dortsnere Cpaehe B tem
mobié WEBihgted! MObBIREMINRATshBR PhésiRlseREca BloBilt SrigiBitdiiRobile

online SM5 charging features. Simlar cases may arise
terwrtaiﬁdo‘mmm@ll@aag genetah barket tditasyistem sassigndlosy (GRRS, IMO/MT
SM ’ : Ibed along with
M A Bl A b8 EoR G net v k
Locaiohilipdatet i ons i ncludes majorly five categories of

nes age. glal sp call fd CAMEL nessages): | ocation update,
| ocaP T y‘ﬁ_&gfee"’f‘@ Veg SiRBHBnIHIRee! AdVIBL sYstsages, in a cross
phd¥® BbARin®r dc8hd} e&f/a,xfrﬁpfdaﬁlgy,e&ghnﬁf f&aﬁ&% dalE Y S)hase3 to
service, nobile originated/ nobile termnated volc
phaged.| lecaiivn welatsr fibmzheke tor plitisel syd lemtisnspian fFdmwhase3 to

bR s YT MBI S0 Call s S0 CoRS S22l O
fro@anNOHUMEIR phaa3 abtwiofVid-a TRAIBH§hale? RtWERS The flow of messages
(commands) between various communication devices have been indicated in fig.3 by
arrows. The CAMEL HUB 112 plays an important role in changing the visited
location register (VLR) capability parameter of Location Update (LU) message along
with other activities to achieve phase independent roaming. The CAMEL HUB
processes the received messages form VLR in a similar manner as explained supra
with reference to Fig.2. It may be noted that the blocks shows in figures 3 to 12
correspond to a communication device in a particular CAMEL phase. For example,

fig.3 shows a block 310 that corresponds to mobile station (MS) 310 of a phase3

11



10

15

20

25

30

phase roam ng scenarios of an in-roanmer, such as,

| ocati on update from phase3 to rhase2, |ocation update
wo c@iptease2 t o phasel and | ocati on update froPCPMNeE3000107

to phase. Fig.3 shows a scenario of |ocation update

procedure of an in-roanmer com ng froma CAMVEL

i g phase3
netiverind & thas tiesdangich jima phased aeipenk. ThedViS| ¢fiphese3 network 310
. (C d epa eyl [ '

serfE 3 S9EIUHIG Shaliel BCTA /RO R SPIVER, ERPhAR2 metwork
31TAMEL VHBB dfl 2phsel snetwoirkrpfirthant sendk e ilocatioangipdatet hequest

Vi Si ' Lster (VLR) ca L1jty. parameter
R e e Ra N U S A N, LA RR R i A
meSéake,V ivitle & AMERGIN2 &paBlIRS fo (CXAARPENHER 1 {0aTh CANIBE HUB

CAMEL HUB processes the received nessages form VLR in
11Zupdatas| laeatiparraguestanddiepvani tleedMe\ b r BOWATHONe REQ: with GAMEL

Ri 0. 2%:1: ma ted.that th L ocks shows in .
o it (B HER S Aol S L b e D, Panhd o glained
supril withpafekdes t@FiglAMEL phase. For exanple, fig.3 shows

a bl ock 310 that corresponds to npbile station {\I%
310TB¢ HL& whpamwdmgbrak 316 resrarestthe MAP LOGATAONIREQ from

CARIBS Qﬁjﬁelg\ggg?'upﬁgtgs MR 18&@_9?‘?1}% i %@%&%ﬁﬁ%ﬂ% 12 sends

Location e request I.
substraise Aatagimthelfold 2f VAP Msét SiibgrhibseDataahevsagde) fnitht Dréginating

A SRR P ToR Ry, Col 4 Bbor Mepagersisyie CAMEL

Su@d@ﬁiéﬂi&alﬂfeﬁnaﬁfnt ()sm_if%%ﬁ) CMEY, CAMEY 15 N TRe cO0RRL! B 112
to CAMEL HUB 112. The CAMEL HUB 112 updates | ocation
trupcagpsethe SME-EDr indomhatine apdFfurtherosaims ahe REG3cribeth d@AMREssage

il 3080 L Ry 50 RGBT B st

datkisgsert tolhaMHBIRHOB piase3 network 314 receives the
MAP_ | OCATI ON RE8 from CAVEL HUB 112 and updates the
| ocdb$ crAMiFle HUB dJ2phuthen ssadsdhg NP Jaseils subscriber data

. . I )
Y T e
furthaf eenist droacknOwCslge fan docstion lupﬂégs ga gEABCfNDé iEIIﬁJCBIAiW%hich on
S I S .
oSSR g TS T S SP RL (R A TR B

B0 P 8 R S, PR U s

netgyen 3 dadhereandothenegsatom SipdateeConfitraniessagerto M® of phase3
net%hﬁh ﬂﬂgg%%%egwg%hﬁ CAVMEL HUB 112 further sends the MAP

I'nsert gata acknow edgenent to HLR of

phake dnodemekkmplkd a bagtidi Bp@ite RRap &3 RRfNEd Hy3ddt in-roamer
further sends an acknow edge for |ocation update to
congingptp GiONIHL phasglcpetyark from CAMEL phase2 network. The CAME

HUB 112 functions in a similar manner as explained supra with reference to Fig.2.
For example, while changing the VLR capability of LU message along with other
activities to achieve the phase independent roaming, CAMEL HUB 112 changes the
Insert Subscriber Data (ISD) coming from phase2 HLR into phasel compatible ISD.
The location update to CAMEL phasel network coming from CAMEL phase2
network involves similar process as for location update of phase3 network to phase2

network. The MS of phase3 network in phase2 network 310, VLR of phase2 network

12
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recei pt of acknow edge from HLR of phase3 network 314
sends further MAP update | ocation acknow edgenent to

wo/rmInbiephase?2 network 312. The VLR of phase2 Per/ywmo#0/000107
312 further sends the Location Update Confirm nmessage

to M5 of phase3 network in phase2 petwork 310. | )
318 et R e naodtald Ge onace T WS orpliased aerpyk in
inz ] t
P R ARTR R OFbe ! e ddI AR AR RO e CAMEL
HEB tilRds phmedar siaslaexphar e dorslopationnipidater fof eMdH dwm phase3 to
Fi q. For exampl e, while c i-ng the VLR,capabilit
higted] P, Blos GRS B tpabiet O3t A Of Phrtrnebuoy AR hdtwork

folld\es RhARS sjcegg ePNEEDE prREh&GoriCAVEMETBUH and PEURISS phase?
the I nsert Subscriber Data (ISD) com ng from phase2

netidRk jap £plpingd dorlloeasiop apilase éorpbpse3tiedbpgiZat i on updat e

to hasel . . .
kA LRI 5L s TS i sme
cobpiate CoAMBhastase Inedtworkkrbm QAN phededarckworkheCABIELf HUB

hase3 network .in phase2 network 310, VLR of phasge2
1R ngiRs 12 Fenilar AR SPRIARY SR Ve rﬁ%fﬁgger @pf'a%@ed"fhe

CINED Hor5h 20080 PRIt R gy

rosbBgMilFild shappmgedLR rawbility @f Lamessagea slohg withoether astivity in a
.updat.e for, fro ase3 t hase2.,. T r ece£ssin

ST L SR RS e A T S el R

3120JdOMB RSHITHhAE3 TSRk B304 el Rplapbdsath M wOpkase CAMEtork in
HUB and HLR of phase2 network as eg&l) ai ned for ‘

phiagsd ateitwarky yd R ef plasehnetwiesk ensl Hh&selophasep petyodn ol e AMEL

ST B L Tl 5,
prodeasiag ofieéqueittroaANE Lof Iphidel hidtwarkdh iphase i metworki follbas similar
RS B AL, I af ] S S, Bt e
ex@fa%%%?ﬁ)c%@?@jiawﬁpgﬂﬂgﬁFOOI?]I%QZ.”Q whi | e changi ng VLR

apa Ity o nessage a g Wwth other activity in
Laagomlpdate f{Gh6PRS of phase3 network in phase2 network

310, VLR of ph n rk 312 and HLR of. phase3

et whdosiprdeate Tap PESfeipdds oy matabOtEt igesmer such
asRB&@sRh UPALWOK GPRIR6 fAdSel pHakeméca@itll uplifle @6r GPRS from

phase3 network. The CAVEL HUB 112 is placed in simlar

phasainty phssefloand deeation wpdasel dpe GRIRS ;fmg abases phabaspl.ThEhese

' f f. t K i
oS R 13 AP R PR h U e BB "0 e
net viipk 4 iGAdEltesHOBMIFID FRIDR capatiliieedurives vrosk phsse roaming for

expl ained for_location_ update for phase3 to phase2.
locatl%n update for GPRS users of pﬁase network pcomsmg to phapsefl network. The

Location Update GPRS procedure of an In-Roamer coming to CAMEL phase2
network from CAMEL phase3 network has been shown in the form of message flow
diagram.

A MS of phase3 network in phase2 network 410 sends a Location Update
GPRS request to SGSN (Serving GPRS support node) of phase2 networks 412. The
SGSN of phase2 network 412 is responsible for the delivery of data packets from and
to the mobile stations within its geographical service area. The SGSN of phase2

13
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Location Update for GPRS The |ocation update for GPRS
i ncl udes various scenarios of an in-roamer such as

WO owattdess updat e for GPRS from phase3 to phasePCT/IN2009/000107
| ocati on update for GPRS from phase2 to phasel and

neulv&f;ﬁ%ggeu d&{egga&r{j b O;giafelﬁi?’%é ltogg(tgq Q]c{_gae feﬁﬁéc's% with
C%@Egbéqap?i Q%agﬁft to GANEUSUBLeS. GAVEEAMIR, HUB 112 functions

ng cross phase roam ng for |ocation
in Updiaile henndERRSxpkered supraphith sgferracod? %lg:%mT GAMEL HUB

el A L b ROHE SR PR Bk
to ?{L %@ IhELAAORKWRAS 4 e ARHIRNAWT U TGPRS rbquest fdceived $ag@AMEL

ram A M5 of phase3 network in phase2 network
HMBOI%evmlgdha\Le(ﬁaN?on Updat e GPRS request to SGSN

(Ser
e 1T TUBESIE pliotpheOn P SUIE AP I ALY, message
seﬁ’(?h% \t@\WrdeI-tI]%]ithﬁ” plasdtehawbrlodian drheocméEh&bUBellz stores the
stations w inits |
GRS inpHmeton Gk Fivies sobohiazer Reterligt Rt FpP iy Service

CHEF ARG 50 1 s

nefwionkt 4 1dn sThe CAMERiHEB 1arwik netsseas SIER &S] do SCSNyof Rhase2

nciproh Bo T Reb i B 1 P s OB RS Bl aga from

H%p“&is?hései GetihERc0f1 40 RRE SchdN R 16OB BSK16f pmeiz met@kl412. The
equest received by CAMEL HUB 112 wo
regiest eonfir@akion feqghase mdgpendenfgoagbighigsertia Lﬂégﬁﬂpﬁ?;s&? dgivork

he age sendi ng towards HLR of phase3
lnﬁil?%ﬁi?%‘ﬁ‘irﬁf@he CAMEL HUB 112 stores the GPRS_CS|

i nf oRYRY: iaABthéd ddsmarics anlydation kipgate Toril GBBS uBers éciniiéated by an in-

Coue cReTg Fom SAMERGPEEES o0y BRI RO ORfta 1O
dlt%% AS#u%wRTﬁeg dHB fok? off ihbtrit@ions SRIEBRSikihr with
aseZ2 " network 412. The CAVEL HUB 112 wil |

clehges e de ﬁmc@m otk c FoptinsancdadsS fof ahapedRoeivoph i @hase2

t d
R S A R s T
e'lpisacé@ Ritht M§V§f gﬁaseiﬂ aBRrk 6h \Whkde 1 tetiwbas SN ofiphise ] Iktwork

n yet another scenario, a location update for GPRS
ansHER dfphpseltriesiverd respegtiveldar oaner comi ng f rom CAVEL

phasgz. pehwRt K1l (AR ARPSEheAESporttd& AMBY, phase in LU
request to phase2 and sends it to HLR of phase2 network. The CAMEL HUB 112
will not change the SGSN address in the LU message sending towards HLR of phase2

network.

In yet another scenario, the CAMEL HUB 112 receives CAMEL Subscriber
Information (CSI) which is not applicable in Phasel network. The CAMEL HUB 112
does not send the CSI to SGSN of phasel network. The location update for GPRS
users of an in-roamer coming from phase3 network to CAMEL phasel network would
be similar with changes in the phases of the functional blocks. The CAMEL HUB
112 similarly changes the CAMEL Phase capability from Phasel to Phase3 in the
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di agram (not shown in fig 4) and the flow of
instructions would be simlar with changes in the

wo evetdesml bl ock. For instance, M5 of phase3 PEr/mmo¢9/000107
i n phase2 network 410, SGSN of phase2 network 412 and

HLR of d%‘13‘1a5e3 network 414 are replaced with M5 o
Logsttian d3pdate (I k messaghand| fopsardp itkcto BEENOB bhpsteas @ptwork The

CAMEEHREPE: A ORI RSN Bl sSPRc e e

CAMIBE €1U/B 1130 netgluesd virthab IS&SNZ iraedes a0 drehidve tphatd-iddefendent
phase2 network. The CAMEL HUB 112 will not change the
roanN address in the LU nessage sending towards HLR of

pha@ﬁ@ CEA.%EE'V%UAB' nzva reeaﬂtdsqrmﬁagﬁaﬁaﬁ Rlikd ?@p 9)@&4%!% HBice

112 recel ves scriber Information
keyi, dlefantt hamﬂing:ladmameuers d@hasEhe CAMBL HUBHd ZGMEs_theILGB’H&_ZCSI

. d t. .CS GS f . . .th

inf e PhicR BRG tDF 55> SoRSITCaI MRl R g Blenind ifi g send

GPRSOOBPRASESNNETMOC K ML, FANEL 1 phifwalecdl 9éMGPR SVRBLEiplen data
simlar with chanﬂes in the phases of the functional

from IBERof plrese3 oatvrrk o seds 1§ﬁ0rﬁ¢r%lﬂ lof phsgh getvarke Tap AMEL

HUTAEE (SARRRIGL o i R BRASE nd GuBDBP REAP I SA6RL A Data
(ISDginwesdge. The CAI\/EL HUB 112 wi || not change t he SGSN

address in the LU nessage. The CAMEL HUB 112 acts as a
——QZMIEMS—M j SGSN in order to achi eve phase-i ndependent

r o_a'gj‘@ thitikle SFANBEAHUBVELZ a35r8§se1§1a§é }oa%g 'tlﬁlft HcTRiek YBrious

(li SCF address, service default handl i ng
scepaniaEtle ns MOMT SM$ &omse}ﬂd@hm@ MOMNE SM%from phase2 to

pougil 6 PR TS Rl b3t Bl ot Seloarlirdbls o

MBS 1nmﬁo%M5ht1&H%réﬁﬁth§f @q)lalﬁ@ceinvml@e?@w

subscription data from HLR of phase3 network and sends

it Fig- SalnstsstepHeseAMIple HIgB lcapatiliticadming-£i@ssy phase roaming

ecel h $%9 ber S
fro uts cehl%ge Ba % E;D) n%l%g%geh%%w%%@ﬁ%wlgl\hé‘ ﬁﬁ&bﬂe
originhted/atdbiie tefrnllidﬁ?lehvrrshSNErnma@e SErORS). pﬁ?heeMOfMﬁ IS(MS hydically
I ncl udes vari ous scenari 0s ch as MM S
inchiss shor 6%5@%92%%%0% agped éﬁYlﬁﬁgDQ?e Fiqegand the
assoQGtelYAMEr §N§ufo"r19§&§%|%ﬁ%ﬁl§ ftfyuehase 1. These | OCat i on
updates for MJY MI in various |locations are further
explaishedniin figed,ahé fiyeitional blocks include a MS of phase3 network in
phase2 network 310, Service Switching Function (SSF) 510, CAMEL HUB 112,

Service - control function (SCF) of phase3 network 512, (SMSC/GMSC) gateway

mobile switching centre and short message service centre of phase3 514, HLR of
phase3 314 and MSC of called party subscriber 516.

The CAMEL HUB 112 takes care of the online charging of the MO SMS and
functions in a similar manner as explained supra with reference to Fig.2. The
CAMEL HUB 112 is situated between MSC of phase2 network and SCF of phase3
network and handles all messages related to MO SMSZ

The MS of phase3 network in phase2 network 310 submits SM to SSF of
phase2 network 510. The SSF of phase2 network 510 forwards the mobile originated
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Fig. S5illustrates the CAMEL HUB capabilities during

cross phase roam ng froma Phase-3 network to a
webh@saedihet work for MY MI SMS (nobil e PCT/IN2009/000107

originated/ nobile term nated short nessage service).

The MO MI' SMS typically includes short text nmessages
méspagnta theoBAMEI ﬁ;ﬂ% ¢12.Thke AANEE HIgBild @ vaesdthe I38S-CSI, saved

R Tirerrg o, SRR i tes ik DEESHIS andiss

CAMNES a3eRENTHe CAMITB SRS N€2 WRhkosdfds BRIMItGEDP SMS to SCF
Swi t chi ng Function SSF%(7 510, CAMEL HUB_ 112, Service ]

of pb#fe? aptvask et 20 Eh(sgﬁspy skwip ialie 8 afretdgesmides thie MT SMS flow in

w}ﬁ%ﬂ\@@ﬁmﬁ%ﬁwgogyg@fg#oe%&%é.chi ng centre and short

nessage service cen ase3 514, HLR of phase3
314 ImndscbfEicofwhenal dneth-Redrhatr sithsesr a nerbileldrigiddted SMELwhile

HUB 112 takes care of .the onl.ine chargi ng of the MO
rodNIBE 41 FhFE B ERIn S R Bao 2 B e TS STAMEEUTUB 112

takel P4 okt brlBk %hﬁ%g% %@hgma M hsi f&ﬁ&@énsgyg &Hg?ﬂ anner as

situated between hase2 network an
explase Jupkat with kefemenchandfige. allhe ANEGeHUR: 142 ewlill be Muated

befh SE il BARRTOtS U AL o hRR2aridiwofk, ARGl Jancle
md3fipserelaned wokO SMEB.f Dhiddlodsalsd@estlbed the MT SMS flow, in which,

ori gi nat ednmessage to the CAMEL HUB 112. The CAMEL HUB
thel@ég’l@e KU, 150l eat comeingel pigtire-n ghisiseresnoads énthgysase when

. . aved

ARG oS T P, SLPER e o

AHfDREBabes. S INTT (D ndbonet soscht S§ZCAMEE HUBW ENQWSCE of
in.fi.g.5 al [ t MI' SMS oW | n ic

PURER A FecB TG BVt 0 VB L S Eneapige XGRSl P Pheh nfmork.

The RaffRPPRTy hithbédheNIE IPhhtRa &Y iRuiPbed sﬁé@al Mt r?(vided

roam ng i n phasel network, comning from phase2 networ
by fheeHRIAMBY opquBo1.12 t akes care of the online charging of

h d f ' i i i |
expl APl sERre WRERd PRrisnERg £5% Blis-PpcT befishe SGE of
Hokbde2 Publid Tlagd sMobié edetheteERL M3O. ofwrhage Hel{i' IREK service,

nd SCE of phase2 network and will handle all nessages
dedutign & 4 S ewee Wi donswiramsibe MG pilsebariobamceEhen

j i1CHR 3 : i ngt,. .G I At o
Ev%%ltct re %ng 1) Rgs pon s1 ljt’_écL){% t %1%@% sgb\l/fh iheasgggce should also
hawuths deatbeer thanifeSCF rewives ERRR (disecdontd), aheat BEF dheuldoersdit the

wher.e . bot h _networks_are of different phases. An .
charry ﬁe@p?#;?gab SRP LT3R belmésa(f Howdh bo The castwen Mobile

ori%%gﬁgf rg%&;gﬂg Sl}ﬁﬁg{\/f\%%b%e (heoMmsNTP kRS ATRMOBAERARUR O will
send ERB (disconnect) when MO-FSM fails (SMS is not submitted to SMSC). After
successful submission of msg to its service center, CAMEL HUB (CH) sends ERB
with o_ans to phase2 SCF.

In yet another example scenario, an in-roamer initiates a Mobile Originated
SMS, roaming in phasel network, coming from phase3 network. The CAMEL HUB
112 will function in a similar manner as explained supra with reference to Fig.2. The
CAMEL HUB 112 is situated between mobile switching center (MSC) of phasel

network and SCF of phase3 network and will handle all messages related to MO SMS
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The called party nunber in INIT_DP nessage should be a

speci al nunber provided by the HPLMN operator. A
w@p@eiade3ser vi ce shoul d be defined for this speCci/m2009/000107

nunber in the SCF of Hone Public Land Mobil e Network

( HPL Wt h the help deduct i
G BT ot oS b die AT Susow
1nkiﬁﬁ1éﬁ‘ @%M\@E 'T-I@ QJWH feReme Wt(n%RBﬁhlé & B ShseMvhén Qscriber

recei ved by . The service should al so have the
méeest fiore qnhatetwcbrk%mno@mme@ormhem bty mebrarks apsehdifferent

dit ded .
ol ST P S Gpit ik PR3 stFaEL B IMIETOR S for charging
inlYbdpoh& SN Fratvast Shfmﬁg\l@efc&vgﬁlOAﬁ’teNaﬁﬁmﬁﬂ (S(IMBISEBMof msg to
fails). The CAMEL HUB 112 will send EE{RB (pgll scon Iec
SRt oNSTF SRF Fend @e(%w w@h QM}" B0 RRASERY T I case of
faflileC6r %@@gﬁﬁ i ﬁq%%’éké SN RETBRIBE SMS with

center O_ans to phase2
fatbade.dplimsenet anot her exan‘pl e scenarl o an i n-roaner
M‘g at.es Mobile Originated SM5, roam ng in phasel
mwl—@&we ng from phase3 network. The CAVEL HUB 112
W | T TRURGEARA bN MORUT tAT idBNEREs phaXitlagdin@ dndlldsavarious

with reference to Fig.2. The CAMEL HUB 112 is situated
schearigg shclneh M@/ Mical rfrcmg pbeseBdp phaie) MIP/ Nkl |from phase2 to

h%eg g’lé# N@?E/ps%: | %%)HP %B%gf/@ ﬁﬁaggf kTh%F'éj lo\@a‘t!len gﬁzﬂz%sefo? II\JIO/MT

caflXn |Vétld$1%do@d®1@ﬁ§are'|ﬂlrtﬁelf dxPWirRddsin déﬁﬂ%ld&es the Ml SMVB
flow.in which CAVEL HUB will not cone into plCtU{l. )
Thi stigs6 tlh@tr@tswlmﬁﬁf%é\é%% B rpabiifies dpriggEgse phase roaming

SRS ORI AP e B, s

M@bﬂe r@rigisatehéMO) TalDPrdaiBng dn phaseXyinetyvark, pmslmgwﬁenmphase?a
MO Forwa iyed. After su ssfu
ndliarts ¢t GANEL TR, EFEIAES parariness SERR R betpgen home and

viERdBvMikt h SUBM T dp to phase3 SCF .In case of
failure of subm ssion of nessage in MO FORWARD SM r es
ERBELIgMBneliaral blecksioemapage shes@enw of dpivratiosi feem phnrged network
i tion.o I
o/ At Pk MM el bt S PR SR R of Bnase:
n@haﬂeem aCANMEIe HUBQ 1Y SGH bf home hasse Aetivrkle12¢ cdlled subs
and MY M cal | %{rp m phase3 tqg. phase . 1. These | ocati on
Gefgeray adobils SREfcltpec &PRter bl 58t FBIRE /agegvice switching
detadsl i I r
b SMMSTBEF B o, nAGoTS T LR of | GoHE b€ phases
natwarki it and VLR/MSC of caued subscriber phase3 network 616. The figure

explains the scenario when the subscriber of phase3 network comes in phase2

network and tries to call its home network subscriber (called subscriber is in its own
home network).

The CAMEL HUB 112 is placed between visited SSF/MSC of phase2
network 610 and SCF of home phase3 network 612. The CAMEL HUB 112
functions in a similar manner as explained supra with reference to Fig.2. The flow as
shown in fig.6 also shows the MT call flow and termination of call. However, it is to

be noted that for all the call related scenarios, home signal control point (SCP) will be
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for MOM call from phase3 network to phase2 network.
When in-roaner initiates a Mobile Oiginated (M)

W@ 2000/10%8%81m ng i n phase2 network, com ng from PCEEE809/000107
network, the CAMEL HUB 112 takes care of phase

di f ference. bet.we
coxptm,}g é1allkﬂn80\w§lrha88{?'§thggow ﬁlgn & %Svl%o a“f\ﬁlrc c(l) ra%t%t%nt as per the
10% %]%@&@&ﬂﬁ{e\mﬁ( to phase2 network are M5 of
ase3 network 310, visited SSF/ MSC of  phase2 network

610,n @Aw@aothmsemle SCmagp, A AR-ToHRE BItAES\B mkol‘elfzorlgmated
al | ed subs
collopline i BustPL By Do b GHERE: PGP o TAMER KU
110 GRS/ M@f Pha3e d)ﬂffepéms &3tweeh Worre eﬁlﬂlékflSlHkiRlemWomdby fagictioning
subs rhase3 net eéf. 4 and VLfR/ MSC o

.called. .

1119@g@éqwuwewa v whaeterange 19 %‘&Cﬁ Jéﬁf‘pﬁﬁlfﬁ%natl Rlgcks

w}ﬁ&? du% WigP shaﬁ %ﬁﬁﬁb bigeua: M@%@%}ﬁ@éw@k&v&p N@Sphasel
I n ase net wo tries to cal it's home network

nesmk,cwsmr SSIAIS@ ebfsphh@d riiebworki QAMELtEUBwﬁCIFd?fehome phase2

el vpredr PR SIS USRS 1 ek e FITHER PERISE and
VIS ot B4iRd shibsurfBAMshaski/B 1k I2ATBICHUBS plaved beiwdeh MSC of

manner as expl ained supra with reference to Fig he
phised egmorktradrSGH of phpse? apvori pedveriil handly messages réW%FFUMO
herm nation of call. However, it is to be noted that
or all the call related scenari os, hone signal
contTtel sqeaitid h&ERnet alblovbeaxplaﬁrtsothei oapet Whem: ah¢ sabstriber of
wi | I handl e the | ow bal ance, zer bal a{]o::] ar%%l unt as
t

phes? peavorlp fiomesil SHasRle BETYRE dses - pstwork
subRRl aﬁ&? g\ﬂfs'cﬂbmal@ ih ' RATREmE Mtk E'S SthcBBRdited network is

originated roamng I n phase 1 network, com ng
phiscdmhpteasmy ehanging do¢shaotGAIgEL sHUB: CAMERKES R 4F2 h@ndles an

hase di ff ce bet en ho and visited t k b
GIW%WE&@‘OM 1s oPg }Iﬁ?%ﬁ%r as expl ZI ngg \é\ﬁ[)ra d

W t ha ki iaiteméRed hdtider sBRrer DUAGS Blval inbli© Oy $n GAMBL HUB
functions for such a scenario include; M of phase2

11r2eISV\K§€N@d| fighaisea vebesaercrivediisi Apply SShrRide Bedysaasenax call
oI e B, Bl OB 06 i sl o
remn?m%@@mﬁcmbi% Ed)nds?b&ﬁlﬁl E)HJTB ph2seils a'pp]&y m@?g kBt to

S5 SRR, DSHEERALSS: B EpDELYBAlD 929, .25% S ot
t1@%ee{r‘]fte{ % %E@ﬁ? Eg?&g‘lf@t epRedA R YE SEXRboahAShE 8ra6i8A Between
the ACR and next apply charging request is charged. In case, CAMEL HUB 112 gets
ERB (disconnect) before the timer expiry, the CAMEL HUB will stop timer and éend
ACR with ERB (disconnect).

Further, in yet another scenario, an in-roamer initiates a mobile originated call,
roaming in phasel network; coming from phase3 network, the CAMEL HUB 112 will
take care of phase difference between home and visited network. In such a case, the
CAMEL HUB 112 is placed between MSC of phasel network and SCF of phase3
network and handles messages relating to MO call.

This is the case when subscriber of phase3 network comes in phasel network
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phase2 network comes in phasel network and tries to

call its honme network subscriber (called subscriber is
WO p00ot1g1688\n hone networ k). Since visited net woPKI/IN2009/000107

phasel where apply chargi ng does not exist, so the

VEL HU and an onJ | n thr ougl It
e fasrionll 1 QOB PRTqk B S1oRD (Galon CRpretiet J i b ome
net%%@k)as THE Afctidhaf rbwcka)mvdnve@%ﬂudﬁus skdiarioS aret aM$ &d phase3
timer value received in Ap argln Request -

netveoek Supltasehmetrio s SSERSE 98 P! ety BB, SCE
SE, Thi
ot R s kb e EARROHSE SRS bSER ik of e o
phéisePHLR tof cAGH subts bthB a%&)l\’lljwmﬂﬂﬁoda%led Ahhso;;ﬂad&r@aﬁ&l\/EL
HUB 112 starts anot her elta _ti r after endi n
Sy 38R GO TRE S ST SATE R Gon 2] Syict 1 stch a
sBHCaRoEARET, P 1By RRPh s SraleERint @il e
byﬂmﬁdiurg theeorilinewhargiogg thyqughhits QWVELmaHUBOduH:I C‘s&MELtHHBr 112
wifl 561 B e A RoEl ot BRARSS A T e i T Foceiving
ERE (QARsHEed Bath! visiteda8$MNg Th kulih @Ssﬁiuaﬁ@ﬁ Rkt C@MEDQHUB 112
from phase3 network, the CAMEL HUB 112 will take car
recgfvep FREe withf®-enewererase ShBen tmsiis daded o pﬁé\éEIq eH‘\AB rlllz with

oS358 o U B 500 OB v

calmamdhexs) rressages reI ating to MO call. This is the case

ot e AMEE B0 DGR eyt o i eatnared) (RS 3F tggped and
;WEU At Li*i §énﬁ§r hﬁr bﬁhr%lhg RP6rt NBNECRElWR IR B (m%onneco

ncti onal | ocks i nvol ve n such a scenario are:
CMMEptﬁEle lrzeﬁm:kstanﬁs tledindr andtprovides tiingi value SSFYHNB@OCIUIG

when BB caPfh O AMRCARC e AR B oty newwork

of‘”e@l'hh%suﬁé&%epﬁh@@ Srts HLBIa ftinke doetﬂatsﬂﬁsmﬂﬁt&me&twe&l the apply
VLR/ MSC of call ed subscri ber rhase3. Since visite

charginggeRort 6ABRagel newiarely elipeing eeries) (YR yalae eefe tcharged In
cafe)lj('r:é{\dﬁﬂqfﬁﬂg Ee@ algéo%ectz ?efgg@gl%n&éﬁg Pt%xgllbs;c/op timer

I'ons 1n<a [*ar mann
anﬂ@élﬂllA@EWﬂﬁERﬂ(ﬂtB@om{eaf)gl ng through its own tiner
nodul e. MEL HUB 112 will get the tiner value in
@éﬁaﬁﬁﬂéhﬁé’ﬂng request and it will be started after
r eceipy hlﬁaa&@?oﬁ GPﬁ@%\%@s‘i&n 1695 ¥ eRsh gﬂasé%amin@ ifitlGlesdarious
situation, when CAMEL HUB 112 receives ERB with
sceDarns weh 2k IGHR $8Esion flomnizpmiphasBde pbase3nGERIEEssidwElav from

efiet gt e PSR abEoT 1 o PP oS Bledbld These GPRS

session flow in various scenarios are further explained in detail below.

Fig. 7 illustrates role CAMEL HUB capabilities during cross phase roaming
for GPRS session ﬂbw when a subscriber roams from phase3 network to phase2
network. In a situation when a subscriber roams in CAMEL phase2 network coming
from CAMEL phase3 network and tries to attempt for an IP Session CAMEL HUB
112 comes in the scenario in similar manner as explained supra with reference to
Fig.2 and takes care of the GPRS PDP session posing as SGSN and gateway GPRS
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call duration). When CAMEL HUB 112 receives ERB
(o-Disconnect), tinmer is stopped and CAMEL HUB 112

w@edsomppl y charging report to SCF with ERB PCT/IN2009/000107
(di sconnect) CAMEL HUB 112 further starts the timner

al ue 4 ul e. \When thi .
sEPRPoRFEaN). et BaR o o TEAVIES fosead® Rl Ty ontine
cH¥@gTRg RO dagebf GPRS fvisesIsCht hefoaaitd. Msahbeman ¥&d.7 farious
timer so that the duratjon between the apply char

in
fungfonel DjosbRinckvs NSt B etk inphaesdpaitvopnet, SOSN of
pisFLndifilc FIIGRAME Pt SEbe LSRRy S %tags GOSN of
phasa33 hetavock §Mﬂ”hé\(ﬂ%vwof nfefiditiodi eammaemt)one@:fﬁﬁbtkmslslbd{s can
Wgw Te|n| tion of GPRS session flowin a cross
1$ cl udes vari ous scenari os such as GPRS

Sesslnoﬂusf LQW the QUbREBSLAVES %ﬁﬁ?ﬁaseﬁ@@lﬁ?&sh&ﬁfofﬁ Md uses
from phase2 to phasel and GPRS session flow from

GBR&setviees. @Qaﬂé\émal%egeemm@gwm Bhadldrgw ofrlGGEN; Wil its own

| ai
DSBS TusPl Besplie e CnBisBoet Ao s A Ritpr ki 112
TROCAMRIAHUE 1 GRS sedsiDP GIRE WheSCR &ldbSOF, betirns to
roanms from phase3 network to phase2 network

|
ottt TIORS wHdK GAN s Bl 21 Sk a1 ayorANEihepRNSer the actual

CORNIE a8 AT CHVEbiSes 90 haglh e s

DdSereapdnse.i Afer nededringrareaerPR2R centptaiesyeass ithe £ANMEDR HUB 112
refer e Fi..2a akes care .of th RS, P

sl lechIE s 3 oBRD B A Gt by Shasredf . T CAMBIUB 112

flr S MhintAh$ 8 tinlerCRMRASs tsﬁrttaél‘ a1t JecGMELAPRS 5@HE.€§ GPRS (apply

required for online charging for the usage of
ckesging)k e Thisytimereisi stopresing en Rscithigoekpiras @i @AMETarHTéBsfecelveS

RS TaR oAl 5 Tht S Behopna BIRREY Bt bl s
trithdferdelidhrouglh (1§ IPbiaamal. net wor k 512 and GGSN of phase3 :

network 714. The flow of information armng mentio
f unctl SthAr GERBIPIAFFOBEI. of BIPPEPF remt HeCAMED phpsg] network

cé}xﬂ:&n&pﬁ?ﬁﬁg u%:gﬂ%s% R&TorRONA Sriks gﬁ?{%’g@e r &8 BheR8n. The

S SeTvices. S a query to
CINBL tH1EB 11P2 adohee $is thef scEEEN ini d fimilhs mannerRNSxplai®d supra and

Me ,qﬁg?el@ﬁswéﬁ @ﬁ,‘g&og&gé §§ gb@ﬁ]ﬂ{e‘f Gﬁge%ﬁﬁg{t caters to

AT QR B0 R s

by the In-Roamer. The functional blocks involved in such a case are MS of phase2
network in phasel network, SGSN of phasel network, CAMEL HUB, SCF of phase2

network and GGSN of phase2 network. In this case, the subscriber moves from

Phase2 to Phasel network and uses GPRS services. The SGSN makes a query to
know the IP address of GGSN with its own DNS. DNS query response includes an IP
address of CAMEL HUB 112. SGSN therefore sends Create PDP context to CAMEL
HUB 112. CAMEL HUB 112 further sends IDP to the SCF of the subscriber. The
IDP would have a special number provided by the HPLMN operator and a separate
service defined on that number so that SCF can send APP_CHRG (apply charging
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GGSN | P address and sends create PDP context to GGSN
address received earlier in DNS response. After
WO e@eilvieBy) create PDP context response, the CAMBEL/INIGUB/000107
112 sends the ER GPRS with event PDP cont ext
est abl | shed ack., The CAMEL HUB 112 further nmintains a
requeshy o, SHihtogenirel chrEging after receiving APP_CHRG GPRS

(ap @wgﬂaﬁg Nng e 41 B i écﬁ&@pﬁgdacm? rGGsNent BBdress

expires or HUB recel vés delete Request
acchndinGRRI\®essspaint hame r(éﬂ’éf)owﬁh @N&tb@'dswdmgp@rcktetPI@IBttcantext

t t h this,|IP In an er . .
requgst b EOSR I el Stdhs Bt iy DRACAESY rebRRiy  BASE Lecgiving
credf! POP K:oﬁfém Repdrse MheANVEMEIN BB 88 sBRIsVIRE (@A ns) toCthe ISTF of

attenpt for an | P Session. The CAMEL HUB 112 conmes in

phased ngewerkr | Bha APE_SHRG aethweﬁecggedeﬂbpéﬂ\ﬂ% BUpr 412 from

d r f i.QD:
SR TE KPR 1 1R R PO PAR LR S6ka
APPeQHREd Tmtsrumal stap's whai gl githef expith@r Dslge POIP @R&t request
| n- Roamrer . _The fuynct,i onal

rec?%%l Gedaieb EHE 152358 KA i SERdo Rk data is

rti& ﬁ@ﬁﬂéﬁh P
% pha e2 Ir?etwor andEr I?Ee%grgt atgﬁy%?{yéiuﬁs‘[ and
SGtSEN sendaldelctet MoPs lIbs;mesttterCAMIHs HUB)I%III@I&ASMEH HUPhssels it to

AR, 5 S SR SR e

to GASIYL HHSPOFSE wlﬂpaly&@ﬁle&rseh&’s RETEs] fndiVERPH "@ﬁRG RPT
112. SGSN therefore sends Create PDP context to CAVEL

is qlggesent 1 SCAVAMIELBIUR vith genfl Eleleie RBEc) Rysporsettagk scﬁGSN
R, ST Sk, UL RSN R
com g fnem (AMERgthasednietwoskoartdaies fCiHteng forenoPARRsICHRAMEL

pply char uest) .to SSF to contraql char
H@Q%EX% § %ﬂ%ﬂRgg asigilar Al @maw@ é&‘P@a‘l"g Rrepge to
F1%‘!§Qﬁ&§a§e§@£@6ﬁtﬂ%%PﬁSW§§ss%’ @%ﬁ{l‘@é@ DiM$s0, it

sendi ng create PDP cont ext requ
catpr ta thtrablscAMilnohessag BGNSqujnet fpr Dahmmdfagmgxfarehe usage of GPRS
servf%gse@\r/t.l::ﬁ create PDP context response, the CAMEL HUB
s) to the SCF of phase2 network. The

APPTEHR@%@Q fastiohd blRcK ¥RAIRH A Meh &ldBsel 2 MPHr phase3
SCF. The CAMEL HUB 112 therefore starts a tinmer with

netpoplein Rhgselenstwetk, SEBN At pirpe CporgH AMELKEBs S6fsof phase3
ne 00 GRS BAPE 5500, PRLELE LTRSERLRH SRR oo

is simdamod@tammltfar functivaai dlevkr megtidned o gl. 7 fidrSpHake3 network to
phasgfﬂgt%lork Further, the M5 initiates detach request and

In this case, subscriber moves from Phase3 to Phasel network and uses GPRS
services. The SGSN makes a query to know the IP address of GGSN with its own
DNS. The DNS query response includes the IP address of CAMEL HUB 112. The
SGSN therefore sends Create PDP context to CAMEL HUB 112. The CAMEL HUB
112 then sends IDP_GPRS to the SCF of the subscriber.

CAMEL HUB 112 makes a query to know the actual GGSN IP address

according to APN and further sends Create PDP context request to GGSN on the IP
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SGSN send Del ete PDPc. Request to CAMEL HUB and CAMEL

HUB sends it to actual GGSN. Wien actual GGSN sends
waledoeti@6BOPc. response with request accepted tPRCIZNEN/000107

HUB, ERB with di sconnect sends to SCF and pendi ng

%@P CHRG_ RPT is also sent to SCF. CAMEL HUB with send
adgssrscioun B NSRS poiTER ISR e K. fieb Reesiking Eupatn EPY Gogtext response,

thed®R HQFBEWQ' d¥"ﬁRn ﬁ%"bﬁ@\kﬁr roans i n CAMEL

phase net vvor com g phase3 network and
t ri @OR cord¢:tt ewhich fesbléshes BelSEsSCBof GAMER netvRdrk o s CAMEL

HUR 37 BPE e (B st i del el CHRE, G GudRis

sto &6 indBn ﬁpéx s % aNARE 1@@&!‘&%&' WCAMEE@‘I@BS ’me GPRS
e all L nessages required for ‘online chargi

SGSS@IH ig ﬁ@at@siaﬂgé PatketbR&: isgrapsteered yroughethinll dwnsel. Fpﬁ@er the
k
R e B LR R R R

CAMEMHEKB 1TAMEL HUB, SCF of phase3 network and GGSN of

phase3 net wor The fl ow of instructions to functional
Crogs phpse toaming.glo 2 QMled PAZE) f unct i onal bl ock

nentr,enedmMel, fi Qse YOafnﬁﬁ% th'?ﬁ F'{c‘f\’q’l e} ;]Jhgg@gﬁgu 51m11ar
network. I'nt s case Scr rom
sceRhreeasldinatsviol kndan dossﬁmsmlmg rﬁw Ixngher & hwﬁ(&kﬂ\/fﬂk phase
K P add f it
Tl @9, HRiEDO B0 Lot b dte eron wmdeferson (iRBL gy

SMANED/MIBvdite callhenSCPR Y bakivh HASv.S eI'h@§e e dtRr Bt¥arios are
context to CAMEL HUB 112. The CAMEL HUB 112 t hen sends

hopeeymresl inglefakbelioF: of the subscriber. CAMVEL HUB 112

%K th act ual GGSN | P address
Lo B upaflifint \leﬁ%gvly?d r sends Create PDP context

r eqUas fodatioB3EEMtOM 4 bess Pasid reafinkdneldddsnyaBdis sieasNos of an
in]Eesloonse After Receiving Create PDP context response,

cEAVER asUscation updide fEam aybres2aiq phasgdndogatipn update from

b f
ph%gpsggﬂweﬂ%&%xﬁwgﬁﬁ%%%ﬁgmiﬁésgl g(t) E%sse? aTm%éﬁ?bn  updates are

furﬂlergm@n@?nd?ﬁm@’«ﬁts and this tinmer is stopped when

1 PRl 1 OSSR i SRS UMY St highr
CAIMBDSfRES g6k 1deatstplde smhéﬁ MaERe! phidt fkorkt tbtec&%g in

cont ext di sconnect event is generat ed when Del
phasppacivrarkyebie CAMBEAIUBJ1 R plassEn impertantorolcinshanging the

VIR @acr%bﬁﬁ?rgfn@U(ﬁgégﬁée, a?orm th%r otlier aclz'tnp ties t%) achieve the phase-
independent roaming. As shown in fig.8, various functional modules include MS of
Phase-2 network in Phase-3 network 310, VLR of phase-3 network 810, CAMEL .
HUB 112 and HLR of Phase-2 network 812.

" The flow of instructions among various functional blocks is explained in the

Fig.8. The CAMEL-HUB 112 functions in a similar manner as explained supra with
reference to Fig.2 and changes the ISD coming from Phase2 HLR into Phase3
Compatible ISD. The CAMEL HUB 112 generates the SMS-CSI having parameter:
Tdb data list->sms _trigger detection _point: - >SMS_COLLECTED INFO

Service key-> same as O-CSI’s service key received from HLR
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The CAMEL phase roamng fromlower to higher phase

i ncludes simlar scenarios as di scussed under cross
w@basaorwstam ng for higher to | ower CAMEL phasePCTIN2909/000107

scenari o maj or | y [ ncI udes | ocation update, |ocation

update for GPRS, MO MI SM5, MJ MI voice calls and GPRS

sesSPhn afdiss-> rrealSGheldsesser scenarios are furt her

COVESeRtli Nfet Q{F_hdlli}féo‘?yeasle%ﬂ& dh: Y0 ak&l CAMEE! Qéﬁabmty

phase roam ng- cation up ate I'n"a cross
handdigi ng i ncl udmasevamﬁonna;tlcsc eflar Rpsamd 3n Emtens:camremot used

such. as | ocati on ate from phase2 to phase3,
noﬁ‘%‘i?ﬁ‘??eﬁou-p‘ifﬁt‘?tw Shh3dive] nPBui?ﬁaseZ and | ocation

updad Gyef GBI 8&Ahrid, 0the NASEHmel @nlea Cdt CRME{P FRLRS MtRork
furthér explained in detail below. Fig.8 illustrates

frogth @AeMEbsplpﬁ@lseetW@dm hge @AMMBHU@AR/EZL pb?b/a@e impotipgfhiele i

Qn_u dat fr hase
cnffBlR AR el AL LRI iy ghiys e
pharsleamep@ndemmammgt Mk evaridus ifamgidﬁgl thapdfidnt daaardd it ¥uch
of LU nessa along with other_activi t| es to achieve

sceppEo 9K MY ﬁg é’b@ﬁﬁ’d]eﬁﬁtwio@"aiﬁ RhaseAsnefwoh YhRiqfpbgse-2 network,
f 2
CANIEY ) NICRACRER JOPHLEN ARbHTPTE CAVELIERLIR chapees
thed D, co(ﬁAldElfroHUBhabazlz PHMntdiRméZ Poapetidle ﬂiSDwor k 812. The
ro i nstructions anpng, vari ous f onal . bl gcks
| g IBah b I RU S eftog nscuestiveet Plosks Raeit Sk Bt o
rnehﬁoﬁ’edsirmﬂeaﬂidg BRMMRS 0§ EHFRbACNREL SMBA W §dankidd %e%ﬁ@ﬁ‘ed in
to Fig.2 and changes the | SD com ng from Phase2

figi8nivp refeeenemeCapipark tihesasspnompy duarivmel flRks 1which have been
meﬁﬁgféﬁhﬁée&ﬁgaﬁgws CSI having parameter: Tdb data

er _ detection jpoint: -

>SMBuffhbi EEEFED; alhdtlf@ Sefatlc ahkRyn an JaRvader Cofadk 't6 CAMEL
ph% Vi ce Es%o recei ved from HLRScf addr ess-> act ual

s AMIEL phasel neiwwonky ilhguch asduation, CAMEL HUB

1153159 5h GhpoRt @it ks lobe b !
_%Egge i nf 8?rr§% irg%qgf%hgﬁgﬁ%}%%{ l)réxér}egﬁﬁ no"t‘li@lgref ence to
Figibforf shengingrihe ¥LR capebilityoof Dﬁemiemge _alagy witk otheetactivities to
r scenar t he | n- Roaner cone

d 1 t.h
m@fi"%éﬁ%’ﬁ‘ SR o, CAEnfonal comipgrsns iRercipps, would
be GAMEL: OUB it Inds Fﬂeéﬁl ex dﬁﬂlnbmi‘@f ﬁ@rgt &r Qieedlff@reﬁt?@%uw itVobve in

VLR capability of rressafg wi th ot
refegging\qhengisgtin 1a@aﬁlpexfer spesi phag@tm d:fi@qkdeifhe rfmmtmong blocks

mv-(l;ﬂfedvzﬁé 'Nt§ off H{]a%éf %&%Jorl? ‘?E'%Q?e%t ne't\rz]v\c/)ﬁ( V\?ERI or} 1§h 593 network,
CAMEL HUB and HLR of Phasel network. The CAMEL HUB 112 changes the ISD
coming from Phasel HLR into Phase3 Compatible ISD CAMEL HUB 112 self
generates the SMSCSI having parameter: A
Tdb  data  list->sms  _trigger ~ detection _point: -
>SMS_COLLECTED_INFO Service key-> received in O-CSI Scf address->
actual SCF address Default sms_ handling: release Extension: not used
CAMEL _ capability _handling: phase information (1, 2,
and 3) Extension: not used notification to _ cse: not used csi _ active:

not used
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scenario are M5 of Phase- 1 network in Phase-2

network, VLR of phase-2 network, CAMEL HUB 112 and HLR
w@RooPheres 1 network. The CAMEL HUB 112 changeRCT/IN2009800107

com ng from Phasel HLR into Phase2 Conpatible I SD. The

flow of instructions among these functional blocks

Lo i Sto as mentlonedlnthef|98 The only
di f
N s o M

as lwlsatmh urelaee foe €PREfibmopheske? to phpsed; ﬂoczaamn apdatefor GBR,S from
r scenarjo mer _co

th { '
phap)” KRR S0 JOHEOROKER: bt CRVEL TR SBFe oBBIARS | phese
1oca?ti6%h1pﬂa§‘s tfé%PlQS' in {A{ak 1ddeforklate E’Lluﬂiéi eRMlaindR &e‘%ﬁﬂ below.

role’in a simlar manner as explained supra with

FigPeilusaates theo lclmagom update dmaﬁ:g’mg wihie MBHs cagdng LU yn phase3
R R L A G S Y

similR€ hRih@Ee ayvexpleineé sapral Wil réfercdse it Hipe hrlethemfpleadctiag as
for fi the difference would involve in referring

ViRl SRgarch chasgss S OEN Gpabiify of AnGliRsh oS e @long with
|
TR BT L O ity e

invaIABELs M%obﬂﬁsblﬁbt@)brl@lma@mlsehmmﬂk 910, I‘SGSMIVEIPhHLdB nétypork

%Rﬁ%@&m@% 487 NI Rug8 Phe o ropb AL dPe dIonar St
1hRg RALAGERA Blockd 8RR &@Ia%éd' iflfi t%;@‘]!'ﬁe CANIBEEIUB 112 changes
ection poi nt: >SMS COLLECT I NFO Service ke

the rsepm%hCAMELG&ansm LUatkgpest $o >phase? amd &'nds atl & . The

AN e 300 SRR AR L 0 Gt gning

tov@ﬂﬂ: HLREXTEEH SZIAMEL 'UB udedetsitvés’ GBRSI subscripion dagefromdiLR
csi active: not usedLocation uypdate for GPF§ The

andrﬁ'@dﬁ dtia PESN, 5%%%?6@ (CRIPRE $Iand, fathey send56 to SG
1nf<@% g@}fi’r ffiePIn Srbﬁlo %g@sfl.'ied,o@?u?ﬁPaﬁstl(@‘PRtS' ABcHPABEE cﬁ&l{ge of

om p ase top ocat1 on updat e for
posﬁt[cm;nPfﬂﬁxs éEstablich, piaBe Estabd AckatAldRe. (fivage of qms@@ﬁ{SServwe

m phas hase3 . The | ocation updates fo
Kexas Biprest OrGRE sPaia cheg R0% 18 1 B ine pE e U, scr
addd&@k ah biuRPS OWaddre sk SPorbdl I DBraatiRstihoer hreadshanpdat e
for GPRS when M5 is making LU in phase3 network after

co nlmjget fan@tﬂwpmg@& ae iyBorRmemermGANELAMES. phese? network from
hgse% hébwdrk. In such a situation CAMEL HUB 112, acting as virtual

SGSN and changes the SGSN capability of LU GPRS message along with other

activities to achieve the phase-independent roaming in a similar manner as explained

supra. The functional blocks involved in such case are MS of Phaselnetwork in
Phase2 network, SGSN of Phase2 network, CAMEL HUB and HLR of Phasel
network. The flow of information among these functional blocks is similar to as
shown in fig.9. The CAMEL HUB 112 changes the supported CAMEL phase2 to
phasel. The CAMEL HUB 112 does not change the SGSN number; it simply sends
the actual SGSN number towards HLR. Further, CAMEL HUB 112 stores the SCF
address and sends ISD to SGSN.
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simlar manner as explained supra with reference to

Fig.2 and therefore acting as virtual SGSN and changes
WO b@9/$B36B8 capabi |l ity of LU GPRS nessage al ong BET/EN2009/000107

other activities to achieve the phase-independent

roam n The functl onal conponent involved is M of

Pha&uthereitvaiothar sxmpBlssgensspwet lo-vamer sasedp GaMELphase3

QPR RRE CREmEpNEEL AR TAE AN B3 B R ik sasw

andtlenkss the SGRP capabdlity ioff LU GPRS 'ﬁh&s@wﬂbnglldﬁthldtﬁer activities to

s AN .

sitCABdA%Ee: 1 NS ﬁq‘ﬁ%seﬂ dEQRRK i %5&%3 Lt HERS @@%1\5 SP Phad3 network,
towards HLR. The CAMEL HUB 112 recei ves

CAIBEdAUBt angnHE Rt of Phased kktRozind The iy of mfonm amehg these

fore R RS slar 4 ke GBI ik PR 1 fgnses the
suffoRB® CANMBEhphaat iR ¢/U edyasgdeo PhafedSind RAds RQB’CHLR in a similar

Est ablish,. PDPc. Estab. Ack., PDPc. Change o
magag; 85 SFDlaiged upw. Kdhe CAMEL: BEY 1d2goasenai @@ngwhe SGSN

ad(k%t Ul §atUt rsged seﬁﬁmggi‘f)ﬁﬁﬁ%lg atﬁgﬁes%eaég S'HUB 112

S stor tine o
recsives €N subddription yleta fanatHER adesends Gﬂ; tca BGISIV:. Rbarwsh case,

cANERB il o WL el setden iy 368N ahe fngorion,

whYdhr\thF‘Be gl iasbred ages lﬁéeTﬁ\éﬁ(@@@@ htkdcH, Qtftachléhange of

S nessage along with other activities to achi eve
poalh@n ke - EsmiéphnBEﬁt: Egalmi ki, PP Ghange afgposdionaService
| ai ne ncti.o cks in oI ved
Kef Rk ASO S Bhuick Fool HERH 8100, 0 5 s Qb SokESh L. scr
addpeSN AP hSCR 2darkyeidted GAME. otk @Rtk bE Bucksdilape! Default
network, The flow of information anong these

sespigRdPNYing Reslegsses is similar to as shown in fig.9. The
M kB 112 changes the supported CAMEL phase2 to
. The CAMEL HUB 112 does not change the SGSN
nunfbe ;initiatien myfl MOgRITdSMShén acdros plBESNommirpe inclulea vddous
secpggnonp g BOREENME FORuRtEs A oaiiErs IQRTRSIGS Fom phasel o

ha3E2 BAd MO/MT VIS FRATBhasE P8 Phst P ThEWEbc AR
P from CAMEL phase 1 nete\iﬁork ﬁﬁhﬁe CAMEL (I:—|UB %aﬁ%?ﬂ?MT

SMA mwapust%mlqm@r@ﬁaﬁ@egmmemﬂmhm@wl ity of LU

Wit vities.to achi eve.
o hi S atsd Rt o AT NS s b g Gime in
phdsey Qlewestki corBinghfrémSpHiaded netvoak.e: InMuchf a Rbémeb, BRtMGb4mer
iin Phase3 network, SGSN of Phase3 network, CAI\/EL HUB

initigies MDYl rigiasled AMSaseamingie Phassw tstwpis epming Gem phase2
net¥VIR0Ahe!RRAL HUB 112 takes care of the online charging of the MO SMS in a

similar manner as explained supra. The functional blocks required in this scenario are

mentioned in the fig.10 and include MS of Phase2 network in Phase3 network 1010,
SSF/MSC of Phase3 network 1012, CAMEL HUB 112, and SCF of Phase2 network
1020, SMSC/GSMSC of Phase2 network 1014, HLR of Phase2 network 1016 and
MSC 1018 of called party subscriber. The CAMEL HUB 112 is situated between the
MSC of phase3 network 1012 and the SCF of phase2 network 1020 and handles all
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functional blocks is simlar to as shown in fig.9.The
CAMEL HUB 112 changes the supported CAMEL phase in LU

WO e@uaste3t o phasel and sends it to HLR in a siP@T/a¥2009/000107
manner as expl ai ned supra. The CAMEL HUB 112 does not

change the SGSN address in the LU nmessage sending )
mesgngas thatethto MIRSMi$e TiaNiaw pigB desaribes the MdsSESRRow in which

i Ot | data from HLR and sends it GSN, | .
CAMBR LB, PR B ftl TS Rl e Salen ffpcter
moyef@dni bnd QethoBNto hhethbnh&idal, iviliere BWbthchetwotlts 41€ of different

filled in GPRS CSI, is like: TDP list (GPRS attach,

CANELPhaghaRge Teifiah s SN is peorived Eomnfie; 33, opphese3 network;
theEEAREEL ﬁgBCéfpggnerﬁ%@ﬂ%qnﬂfal ﬁﬁsgfe:s%gé aﬁ%é’ﬂcﬁgo %of opfhaseZ

Sane as ervice key store DB at t
netswocicessf ul LU SCF address: Actual SCF address stored

in the time of succes I, LU, Default sessi

nandhF oo B RRe RraGNe b & AP BireD PrOVgoY the
HPPINEN| Opcatef.02S sfead Qe EaA0bd A&Hinéd&Br AE isPétSal number in the

scenari os such ‘as MO MI SM5 from phase2 to phase3;

SOV NP IOV f Moth Bisasdp of thip Bersise, dedictiay N a fohayge will be
I . I [ e r. .

o A3, 1 O SRSl Falihet RRRb 0 BAAY"R Ol R B uis

sertbiRk Qigo ihtlgdeslthei fehtusd that BSintdse JCovectives MRBIdisdbné®y, then

Skl RerSL LTy g I B pheses etk Cam g o
N oL SN TSR Phen PRY Mheen g, MO-
FShvhkals M iohot hibnaittbd ne SMESCYi hy cade @A];MEIDtI-_HN/B ]|1r2 @ceives
T I onal, .
Ry Bl ovERer reaat (VS 5P R ia REme e it eeives

ERf BMS &Rilasfihenct wile sévid R B Rﬂﬁéﬁ%e&?%\%& KutddsstiP§i®mission of
net work 1010, SSF/ MSC of Phase3 network 1012, CAMEL

msge sgrvice egnter SCRAMELPHE e 21 sends rthe EBBoandSHER asyse SGIF of
. 4 R of Phase2 network 1Q16 and
phispRBGErBE SRR pihamEtei P b RS AR BicSent iR, 207 1

i s %itygntrcthbetv@ariol he MSCantr plidses o aioddlekodddded@rsMS,
t he SCF, of rhase2 network 1020 and handl es all massa%es
rognyng i ghase2 Mervank, caming fremphased onghwe i he GAMERMBRE! 12

takbs Qe 9T O bfifin ing\d? tﬂé%@ NS GRTGr hidhQer gs. %x%lained

picture. This is the-case en subscri ber noves
suwae Thetfuoetionnb blxks e suahetoanario incheles St &f Bledsedr kegwork in

PhiXed ofusior St st R v Bl S eRiot Bl Seisr
and $RISUBOSMEB (RS Phiel 1Nhdtivalk, B RIESHRLE 1 3RevSRNEE MOC IERalled

of phase2 ) i
party subscriber. The flow of information among these functional blocks is similar to

as shown in the fig.10. The CAMEL HUB 112 is placed between MSC of phase2
network and SCF of phasel network and will handle all messages related to MO
SMS. Such flow of information also describes the MT SMS flow in which CAMEL

HUB 112 do not come into picture. During this scenario when the subscriber moves
from one network to another network, where both networks are of different phase.
The inijt_DP message is sent by CAMEL HUB 112 after receiving the MO Forward
SM msg. The Called party number in Init_ DP is a special number provided by the
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network. The Called party nunber in init_DPis a

speci al nunber provided by the HPLMN Operator. A
waepeeliedosser vi ce can be defined for this speci BCT/INMGEI00107

in the SCF of HPLMN. Wth the help of this servi ce

deduction of a SM5 charge will be done fromthe

HPM}@EI OPRIBEYT. 1 FREGERE SIS 1ERefinas fon dhis precial @@n\béﬁnbghe SCF of
! t
HpPRly. WRRE RUCE RS Re: aeIERiATGr LE RIS RnbfiRtvilihe done

frotrh éhec iy gﬂosdﬁﬂﬂCbzdd&derwhemmm—bﬁﬂ) ibateaioel by m@ Such a

e s e el s U o st

the'ﬂé%resdf@dﬂstthg @hﬁr@e %@@Qted HOnC s SubMbb: %&]@mﬁ QFRIY BS the
M5 (submt) HUB 112 w Il send ERB(o0_ans)

casg wdlmeO&ﬁvI\felés)ER“hSl@%MEdJ HUBe) 12 $eads an ERB (dissentecBRFBhen

MQ ST R Es R HSh a1 S APt s ybRision of

- meb®ge t@itséervied cdt@s EAMBL MUE 133 Gerléd \HRR) (Pak rt@‘seF of

one_pul se charging information. In yet anot
sceRuithe, imgnianothss heenarigp tapaltners»a@emtlafés & n@bﬂgtcwmated

VL o2 T Rk BT R T E R 6E) Al RTIRER AL HUB

11z Inafheg ictrg offontihe cmgﬁiﬁoﬁ the MOi $MBan agimiler neqiner as explamed

S S GRE o 82 WA B0k SRR R S Bl are MS
of BREROT ietwdrk if"PHARESCRABHNAS MM Firlke. 3 Irbewoik? CAMEL

hasel network, and C/ GSVMSC of Phase- net wor K,
HLFE_RIZ;fSth@fsEIaie ﬂ!@leV\mrk %WQWBSM&C ofPhagell, ;}HnRybf Phasel, MSC

S formation anong these..
of FHRRL Pz RS TRE B of 3B O hend ieiony, blocks
wohfd r&fﬁwn% HUBs lekdldigeddirnaed et VEAMEYSEIOB [1MA$RESs an
network and SCF of phasel network and will handle all

impertagph gels and)iamdaget PeirsenVS Gk Rhasedwmebyorkngngr gk jafphasel
net@sloﬁg’ hqgél #'egﬁstgmg hr?leggg N@l @WO'IO[(#@W %Ms:'ﬁcﬂ_l \/\Es 13\7?1en a

not co ring this scenarlo
sulisbﬂbes whses ot om:mﬁswoﬂ{ Ommmlmr metwark kwhere dvoctt thernetworks are

or B8 e SHE 3840 25 A, 08 e g IS
calre% A Bam'b&e iMPfrormyard ag%é'@ag ndf Cﬁﬂokz{%fédp@;; ttbkf)e HPLMN

er inlnit_ DPis a special nu provi ded
0p¢rhT@HPAMNe@pleaan19¢ is defigpé éwrathlswwalammhcr @thel’ﬁ,@F ﬁﬁHPLMN

h nb h V.
Wil o 8 S VB B S S kel 7 6 Pt
suHielnl@erfbémﬁbé WaelVERBUSAIS) RREIVERbRABCE. W seiiBe fifuddalko have

is received by SCF. Such a service al so have the

thef featirg tat Ha¥Cl recseyes kR i(diseommre).(andstbem hEdt yrediinmthe charge
ded R 5 subscriber balance (this would be the case when MO-FSM fails). The

CAMEL HUB 112 sends ERB (disconnect) when MO-FSM fails (SMS is not
submitted to SMSC). Afier successful submission of msg to service center, SSF
sends ER_SMS (submit) and CAMEL HUB sends the ERB (0-ans) msg to phasel
SCF.

MO/MT call

The initiation of MO/MT call in a cross phase roaming includes various

27



10

15

20

25

30

therefore credits the charge deducted fromthe

subscri ber bal ance (this would be the case when MO FSM
w0 a0008)1638The CAMEL HUB 112 sends an ERB (di scoP@EDN2)09/000107

when MO-FSM fails (SM5 is not submtted to SMSC).

After successful subm ssion of rressagg@to its service

sceparinsenuich @AM/ Milmall frons ehase2prphes3a B caltrfrom phasel to
phalgérg %ﬁc?{\/[es/‘hgl“ %DQ%?{&H Eﬁése? Ctg{bﬂéi gl\’j/‘él%ger gg%ﬁcﬁg@%ﬁes for l\gO/MT

callnatvarioks locaivng grefﬁmherpﬂmﬁlhednﬁtdﬁmﬂlhelo’ﬁhe CAMEL HUB 112
takes care of onli t MOSMS in a
oi rhiEdh SRS A dlo 2 365@@ ‘éalun%%a?e‘flé%fﬁﬁre roagning in

phaéd natmf@ cfodmg IFRAR I hQée@cﬁawbﬂafoh\h%oknu{bM hnﬁiakésaé 'n%bﬂe
are naselnetvvork I n Phase-3 network, SSF/

orlglﬁatédh a&lé tBe SAMBERIUBAME takiiBedre 2f pBER differrhos betyveen home

and S fernBhs SRR, ST e FiliSohan GIORR e Rt Phase-2

netWBE @n tHHRSE3 fasdwbikonal 0,bvRks SspISCr QfTEBhlas§B nﬂdtﬁbru Q112,
as ex lained in 10. The CAMEL HUB 112 pl ays

ddle el PE Blomee dPhrse-vde aistwmsk olfllﬁhagé@d Subs
Gsﬂﬁdmfét/@ﬁﬁ' o?Phal %29{%%‘3 'Néﬁé?c% WK RN gE Pﬂg\ﬁé‘i l11188nd VLR
en a

nessages relate n such case
/MSQ hfcalléd subyoRtese-2rid20die fiet wh rikfotmatiorotheng treseovbudctional

blogR RN OB L6 b THSCE AN OB 1iBebaisedseesn the

vistt@ SSE/NISE o ﬁﬁHiE@eﬁetWBrH D12 abdPSCE GF RRRE pRhseP HERSSk 1114

provi ded by the HPLMN operator. A special service is
andd@ﬁldl@emeﬁmgei telaedipadacallhunber in the SCF of HPLMN.

he heI of thi.s servic edyct i on .of VB
haPyl e, i PSS S PR OB f e seiBeegnd
triek Gtoaélﬁl) ith ey ﬁémlfb)‘k Ss@ﬁscrﬂ%t FcARKY hibcrsthd Uik dinalts @wWin Weme
the feature that if recei ves ERB (dj sconnect), and

netyRgy- %CAMELtHUBhbl?c Remvgets dhelphassd IitighDRuBsesare apceived
| FSM f ai |
frofHSHUEP AR, O Bl ABDEERAE "Ll Vo Faw
f ai Insa (BB insarmet as ahpibinké dupra VEBEfercAfd &r F tguz:cé“hs fplhlase2
o 0 s et GBS B G
Red288 RlepitB Wc&atRREE?/AgBI}I \Chat o QAOWdMEnﬁ@é '(CUNT)

a croiwﬁghase roam n I NC es variousscenari os such
mespagMhaVFSE af PthSﬁB) memaark @stablishoh theddO odll. NIV slacuild be moted that

e REES hoh s BOPERE AR it LE"rhs CRRTRIT PRI 117 fit come o

plctg@elf iOOST | Al adrlPns itd r;mtfnuf hbeorexabRiNffinlife @€ tadblher partner
el ow.
network.

In yet another scenario, an in-roamer initiates a Mobile Originated call,
roaming in phase2 network, coming from phasel network. The CAMEL HUB 112
takes care of phase difference between home and visited network in a similar manner
as explained supra with reference to Fig.2. The functional blocks for such a scenario
are MS of Phase-1 Network in Phase-2 Network, Visited SSF/MSC of phase-2
network, CAMEL HUB, SCF of Home Phase-1 network, Called Subs
GSMSC/MSC/SSF of phasel, Called subs HLR of Phase-1 and VLR /MSC of called
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Fig. 11 illustrates the flow for MOMI Call for an

i n-roaner roam ng in phase2 network com ng from phase3
wWo2anaei638 The i n- Roaner initiates a nobil e oriBCTE{2060/000107

call; the CAMEL HUB 112 takes care of phase difference

bet ween home and visited network. As shown in fig.ll
subs¢rebet |Rhes¢-dn alThe flowiesofainstrivisions ampengethess émebierali plocks are

N Y T —

v1sm@1 \‘ESFk MSQ 4f ghakd2enktuhis abbIHT YBGoMEpateIPhas®r2 In this
1116, call ed subs HLR of Phase-2 1118 and VLR / MSC of -

scepaflq when thssubseaiber of phse)l BEWORK eRmestininkpss2RchVenk aafdties to
call {‘;seﬁ%&é Hﬁ&fﬁ'ﬁl%g@f%%é? ‘tgaﬁlear i%@lr an‘ftE%W}l lﬁd?né l&&wlokk). The

ace et ween e Vislt
CASEEL I\PHOBofIZpbmsfeﬁs et thskZ Tditial Ei’dms@ﬁgc;f rebgived filoas S3F of

]_14 t t. [, .

phad PRFOrEinaPse T BRGpaR ToRittor Thaews! AufalDe Bosees i

furfhBr KIRSE alengcmr bhaRd neti @k, 1Oh tRbivird Rec{iﬁaiERé}ﬁwBaéic Call
subscri bereléMal | ed subscriber is inits own

Stofveiiotok) (BCIND Gt (ADS DS nobweine: FCHngsTBe (CONT)
me%%?%ﬁisgf r??gﬁg'sgg %e ni %(tlggllxsfhﬁgme%%B éjafll A?gf? ?éel d? not have

phase message’ I'n
ApplanORirghas, 6% FﬂleﬂI—ﬁIB)rnae&d &b opexfaaﬁ@peﬁﬁt d31Hir@ Bmerfm to

el oot LSSt ot b3 e
Apﬁéé@sﬁaaéélﬁge’ﬁh{s%ﬁl@é qg@&@i'c efofrlde gﬁ’i@ﬁﬂl {:] %dle'\%lhng

t he SSF of phase netvvor esta
requia¢thent$.t ltshoult de beted dhat CAMEL HUB NP weidil dorrfel iotw pistursin MT
11. The CAVMEL HUB 112 will conme

0 nthis fig.

call Y S R R el 5 AP 0 SPGB e Pt e or K
Subgk iyst BARARM Scehiridngt NBIR dadel NBHiaRet MM bilel @rbgﬁ{ated call,
another scenarlo an in-roaner initiates a Mbi

roagyingy im shese3 aetworky eeminggfrom psasle networino rIk sudnm swgnano the

CaMEDYRi25L 0885 T SN R A0F A S Rl

Ths ifoRdtmnalmbluoks imsuelx Kﬂcé\mgmﬁ)d aRUMS ofi Mhasé-&f ﬁét%ﬁle ih OPhase-3
Fi g. The bl ocks for _such a _scenario_are
netythy ViphC SR MK A kasér PRRSEDC RN TROB Vi 135 SCF of Home

P /
a3 Mpdrofl, CIRACS dbs GEMRICIMSCNIEE oMb g Tellod TRAEE TR of
Phaged]| @@ﬂ IR /MSE of cred @ubscabck Vhie/ VBT hef flow of 1nformat1on

| b Ph f
oG W HEREOM] a0 AR Srlie oahSUR 4 fig TIPS ERNEE rrum

. umn;ﬂamelg&twaed e Vititd! SSE/MBTS o£piEEe3 HeBvakk ZndSSCF of phasel

si tuat ed between the
network and handles messages related to MO call in-a similar manner as explained

supra with reference to Fig.2. This flow of information in this scenario includes the
MT call flow and termination of call. In this case when the subscriber of phasel
network comes in phase3 network and tries to call its home network subscriber (called
subscriber is in its own home network). The CAMEL HUB 112 converts the phase3
Initial DP message, received from SSF of phase3 network, into phasel Initial DP
message. The phasel Initial DP message is further sent to the SCF of phasel
network. On receiving Request Report BCSM Event (RRBE)/Apply Charging (AC)/
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visited SSF/ MsSC of phase2 network and SCF of hone

phasel network. In this scenario when the subscri ber
wW@toophewses network cones in phase2 networ k andP@¥/IN290%@0107

call its home network subscriber (called subscriber is

inits owm honme network). The CAMEL HUB 112 converts
Contieuep(A3NT) nmmga,l th@ﬁsﬁgsfsﬂngw meéwem/@@bﬂlsm tBsM@fcall. As

t i nt 0P | n|

ohBRESER O, IR U AT b g, CEMEE DB, L eds an
opérhitop Rp&@flc HELine ﬂiﬁerm tﬁ)elfa@b\dhfwnl%&hi @bdut I%@IlQ!h%tranI:llsﬁcs and

Call K State Mdel (BCSM Event (RRBE)/ Aprl y Char
comumppicateowithnthe pthenphasgdas Agpply (harsteg: oFhippsidle ¢'a spemﬁc

sgl:

opﬁp%}“@é% g?ﬁtf‘iﬂlcelrﬁl@@ %&%E}f%@ IJG%H @%ﬁﬂ% pgt 15 B)glgéq%teﬁ' MG the
CANELI HUB Blllzlwrhkg fumotien fimddTt calhauly ifnitomparhéronetaodutsubs is

cal | . char act erl stl cs and conmuni cate with the other
roaiiE & Hipt Eg This will be a specific
Gmegegglgﬁﬂg@pendent [ nt erface to handle billing

requi rements. It should be noted that CAMEL HUB 112

wi | The dnitiation of GPRS sessionrflavirincaibiospplage rdaning inghudes gprious

Mign a r
e RIBHESILS AT  y IRLE RIS NGRS Sk fom
pha(s)él @ pdsed at@GPRS Radidi fowTrdin phast 1 N6 phayeB. TheGRBS session
froom phasel network. In such. a scenario the CAMEL HUB

flowip veHRuSSCERMOSHIe Rthekeplanet iaegialaien home and
Vi S qfﬁﬁégﬁk% th%r @gg]{s“&% Rl & %Cflﬁf]robﬁlels U&E ing to CAMEL

scena io ar ase- net wor ase- 3
phased wetworkVireint EANEE/ 8220 hetplvals e - Bhen EAMEK, HUBMEL HOB as

virtel SESGR b shiEs ESORN BhebRln ob g (kS Bnascnlgne wio

othéh %Mqﬁeé WoGachieve fhd BRhsBURKPEhRS BRARR- th a WMBilkd ﬁ”“&fnﬂér as

i nformati on anong these functional bloCks are sim
explained syprawmvithnrafergnge to Fig2 CAlE. finmionab bl®kpinaole'dd 1n this

< FRISEINS B SRS 1AE5 SR BPGSOE s

neté@it 1202,aCAMEL aMUBBDITEISCE of X ASRRALtGU 3214 bhd GGSN of
reference to Fig.2. This flow of information in th

Phasgd pgbwegki ¥?c1|6£@sﬁmﬁ@mmg ehhese [fengtionel blesks %ratdeéﬁe%ﬂn the

ﬁgqgll In this case when the subscriber of phasel
network comes in phase3 network and tries to call its
honn thét swenkris thesobschber fiowds| fean Phbslrtd Phasa3metworktand uses

h t CAMEL, HU t L
GPRNNCR  The POl mes agueny torknaysther P oissr o6 PG 2 its
owRENG! fhe DND g1 $&bohsei dohdhts BP afES 5@&% fEh%FAMEﬁ ¢{UB 112.

Initial DP nmessage is further sent to

Onpegieing ADRWEPRS mbgssviiatiyorie thee€ A M 1Y B BEB e EisdiaP to

el SEPSRALB SIS A0 2081 (I RERO s

special number filled in called party address (pr0v1ded by HPLMN operator)

parameter. The operator should have a special service for this number, with the help
of which SCF should check the balance of calling subscriber and sends APP_CHRG
(Apply Charging) to CAMEL HUB. SGSN sends Create PDP context request to
CAMEL HUB and it sends this request further to actual GGSN as find the GGSN
address from the DNS query. After Receiving Create PDP context response, the
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phase 1 network does not support apply charging, so
CAMEL HUB 112 needs an operator specific billing

WO pioenémae to have information about call PCT/IN2009/000107
characteristics and comuni cate with the other phase

y Ap Chargin This will be a. s eci fic operator
CAé\éBIe R e dif GRS At event POFhGomtex asibhgsdopk) (The
steQ 1P1§ 15119116%3%1tag?§7a lga? d%?f@tra{fyghédl @ﬁséﬂ thﬁsljfifcﬂaglﬂel' n1“he

artne IS Toam n
PD@ruahtmt dnceusﬁﬂeetr evieRt 1\sl(gelh’erat&°Rﬂle$1@ﬂSI1Mafeb @PRBIBetach

i ni atl nof GPRS session flow in a.crQss. phase
roaiﬁ OR: FERNGEO, Wier A<SUBRGETRSF TPRINS iR rﬁ%M%pmgasﬂ network
corﬁfﬂ?ﬁcﬁﬂ AR F1R8 PRawe4:, S}AMEE%?@B@AB@R? Iﬁésgé!ées for

m phase 1 to phase2 and GPRS session
its SRS cllargmgpimac eBnildF h'eameG@Rleslemsd cupfal thh |rnfevemcc soaFig.2.

re furth | ai ne a belo
T S bBP, R Gulidh i s B Bt et T 0F oo s bt rum
nodRNi T tincGOMILbIBBIASE IhivesoeBido fihTVEAME. dTNE8el in Phase2
network. The CAMEL HUB 112 acts as virtual GSN and

Netrihged SN Fbesi? agiyesk. GAYIE s HUB, SelRfithaserd metvedrkgGSN
of %&s@ 1°ﬁé1§for19°%¥'ffolv@8f hﬁoﬁ&lﬁ 5 \é?notlﬂlgechggc cﬁcﬂgf Bﬁ)@ﬁ%ﬁl be

oani n ar manner as expFai ne
snmkaf ¢o eserplhimefiig i, 12Thin fhmc‘etsb Ql‘)]tabulb;bﬁbdﬂr mnv&l fre Phasel to

this scepari,o ar of .Phas Phase3 network 1210,
E%NGW @gégﬁﬁ%& gﬁa@é‘ﬁmﬁet riﬁﬁlﬁma keg g\itieryigaknops the IP

adcﬁg: &f GOFASEARE s NG angdk BN ﬁér%/al e MR Kthe TP

1216. The functioning of these functio | ocks are
addsessiof €A MELt HU B | 13. SGSN sendrirsate PdMAcordettlie CAMEL HBRA 12.

Pha 0 .Ph 3 et r k.,and,uses RS .
CATRYG R T3 sa R0 RSO o IR Bicliof o Praal e s filled
by ksl CeaEDS HEESN 194 ihhthe tTHPOEal lIISpartyh @uidbler b!ﬁﬁ]\éter ghls is

response consists of an I P address for CA

progyfled dye HELAGN |aperaggmiRs GAMKLpHHBemakes: dvsiiRty ﬁOH@ocAWELActual

GBS s P TE ICAE PSSR s
on therfPenddfdst Eerhdiin DS h&cdy paspbyseadiift@sReckvimy Cetac PIyP context
T A O
neé&@(ﬂ eaRGK BBl &ﬁ%kerfsﬂ@ oP ﬁ{eaéﬁ%gﬁrﬁ;er Gt Bi8 nge network IN

subscri ber and sends Al y Chargi ng
SySGANVELGIRB. seSBBNis ewa‘@d caméalfae:kaDDataorst easferdggabtougl this IP

cha%ﬁl‘a Lejﬁyn gq?%tco%ﬂl 1stcgﬁnséc{ St % is éelillre}'alg dhgng tﬂe Eﬂetach
process.

In other scenario when a subscriber roams in CAMEL phase3 network coming
from CAMEL phasel network the CAMEL HUB 112 will handle the CAP messages
for its GPRS charging in a similar manner as explained supra with reference to Fig.2.
The GPRS PDP Activation and Session procedures will be transparent for the HUB
node. The functional blocks involved in this scenario are MS of Phasel in Phase3
network, SGSN /grpsSSF ofPhase-3 network, CAMEL HUB 112, SCF of phase-1
network and GGSN of Phase-1 network. The flow of information within these

functional blocks is similar to as explained in the fig.12.In this case the subscriber
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address fromthe DNS query. After Receiving Create PDP

context response, theCAMEL HUB 112 sends ER GPRS with
we@®at0lB¥y cont ext established ack. The GPRS spGHINZN09/@0107

created and packet data is transferred through this IP

channel . The PDP cont ext di sconnect vent i s
moyesnEpa Bipschrie o Artmiost ead ases! SVices Rfbithapakes a

BB AR SR EIAeS OBy DN il
corsash i eédl'ekseoKIARMﬁs $Hd® shef GAMEIS HEB@SGXDGB&\H]Q}? tgtherSGE of the

sutgfrihes” P anitpled ROEARDE: bith 302 it ek ol Brethrbitnh o gatled
par‘N himBeér, 18R RAGRA thef Brrovfd@g HS'UﬁP'ﬂ}MN op-Eli*éétof urgSoN@hds the
bl ock in this scenario invol ves E hasel 1 n Phase2

Crester RBP kconB@SItp $iANMELSHUB hbt and EAME ﬂJBlZ gaRrges create
OB RE e SO SRR i PSRl Q08 it v

queﬁry Eﬁalda by KDKIQIEIEHDJBEII I2e QA fiigd Hdc@vmfgxlrehﬁ& HDbP Sorﬁéb&@estpbﬁse the
subscri ber noves from Phasel to Phase2 networ

CAMIEL FifRd 13 sendsieR _GhRE vathanyerbRBE conisee Pg}abltﬁhkd] 6% t4va IN

Rl U e S

netSCERs SNy stenealbe PR S sassion tis teatCdMBd RdoBetlD2ta iCANRtferring

1 ds, | CF of b h
e P R P he OB Fopftit AAENSTReHS e RTited:
| DPAS dl‘gﬁlfdt&g Mstsythe bwa}mr eﬁiﬁ:ﬂﬁﬁ;{( #ficulér! BtSof ?ar@xh@féfsdﬁldthe
by HPL operator). es a query know
mesgsage, Abis (Epic@bsKanies fwmoégrgtoaé@ @p@rawg tSo inRNnefmpssibleder the
v SRR BB b Bl SR QA ) TG e

parElDE’tefED e AMEIPBHIiERe 113 Rl ﬁ%l)cﬂﬁbdﬂd&e]pbi’alﬁaeﬂin BfBnessage in
é IN interface would he needed to know_t he

sce ?rrqsl e i WEFsess &t Sent writs originaldorn gl beinsempatiblaghather
t

opEELECHIT DpSiith S IERE e FITHRR o3 (EE216 4ehRE TR o be

apptiogble ot tlaﬂ opeiiagy gairec The CAMEL 1B rtkerafozel imtluden gatitues other

t ach ess. | ther scenario n a s rlber
feaf S s mnetst, SuBaiar s St Pyt AR adpber
Tagp@igMuhlicht Rel Wﬁmb&@l&é&p%ﬁlhﬁ&aﬁlﬁbﬁ 8RS R/ BRI 8IB®me

or |ts GPR har gi n sim | ar manner as expl ai ned
AME: Dhage pr ﬂ@f gt 6 %YIBLFR@SQ and'1ven ¢hersforpbe Axplajeed; erein
det&‘if‘gelc?'%ss' on procedures will be transparent for the HUB
The functional bl ocks involvedin this scenario
Parannetei\/SubxftmEﬁtmsel in Phase3 network, SGSN /grpsSSF

of P - work, CAMEL HUB 112, SCF of phase- 1
gii/?EE PPI?]% 112 maintains database tables used for garameter substitution

and when any IDP (Initial DP) or Connect (CON) comes to CAMEL HUB 112 node,
it matches the designated criteria (as per configuration) and performs the parameter
modification for different CAMEL Message parameters. Some of the cases are
described below.
(a) Destination routing number in CONNECT message

If action point found as parameter substitution éfter successfully matching the
criteria and CAMEL HUB 112 receives CONNECT message, CAMEL HUB 112
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networ k and GGSN of Phase- 1 network. The fl ow of
information within these functional blocks is simlar
w0 2008403Ppl ai ned in the fig. 12.1n this case tPEI/IN2009/000107
subscri bernbves from Phase 1 to Phase3 net wor k and
uses GPRS services. SGSN nmakes guery to know the IP
cheekgrié a8y prefGaaNsitikhhast lseenmn@glge Eﬁmsﬂqa evlp ageinsbthsepair of

RIS, BTl bR B Bk B,

CAYECAMEB HUB Addd whplles hhv eprafis pastial asnupﬁl&abllentocaiel fdinber.
arty nunber m&@ch woul d be pr.qvi ded HPL VN .
A B Bt S Pt o s (VAT eyt case it

t t
is F%%best urt h r to'dg&;ré&% @ G'%lf gﬁw‘gﬂf%t(g‘ugggt ﬁ%_ﬁﬁonal
Degtisitiofr GodONECGEG) resides blgstGaliBh hitBofk 2f Gbheect is visited

el 58, HhAE ERTERET 2008 o Boi s Nel b WREGeld in

degﬁiauoﬁ\fbduuglnah@,ef ace is needed to know the billing
characteristic of the subscriber, with his hone

(b M%ﬁ%@omt@?%@ﬂ? mqs&ag@PRs session is created and
PacFﬁt ca@@t tloEDb,Bﬁps{oﬁﬁé %g : 't'eqhsﬁb@'uﬁ{t oxpl gﬂgrn rgﬁécessfully

Fur con onnect - even
magein@ ﬂteemten@as aﬂ@@ﬁdt/l@[sHaTB 05> won®l veive IE)Ppmeﬁsage, CAMEL

r.set of p %ers | t he .nessage, this
‘?@ béﬂ?@ {spemory edb Pttere t"@h’(?p‘érﬂé? e aggording tp home
C@Pﬂ)@@sﬁdetﬂﬁtlﬁﬁfontﬁIﬂNﬁEééa %ﬁfdol;e l?&n@ﬁe%@%ﬂd%a@ameter

W th every other operator | terns of nessage
id fassigned &r EellGlaballAVESeridoBAEBRIONLAL andi VIR d:ufr;bet)h elf CAMEL
S RTE sy et o O RREREY A SRE SRR RS ETS: wit retac

thd preanget vddhewah cohfi@ire®PRS Mcofdind {dBhappRéat @ W I 1 have
the interface and neans to define the rules to be

¢) Gaked ragty| RCIP syumbee inoli2R messegpai rs. The CAMEL HUB

th i nGl '
par Aol Pt (YEfEes Bk AR AR GRoGHA Dy Buspips e
criteviaiaend u:aggEh gHUIB ¢ h2 hechm ré@:wee IIT]DP emem@ém@Amll IHUBS112

fferent Visited & MEL ph th
e GhE" Bl PR NP ERCVEP e KRB Hels Hepelne o

hofgt@CINDE! @i‘Mce P&%ﬁﬁ@foﬁr ofSHbB tﬂaé#ﬁ% ORolddMbs HWR fdidvork) and

mai nt ai ns dat abase t abl es use par anet er
pargmister iid (ﬂsﬁlgneCthcaMaéParmﬁCIDMnbw)J in ahseDPAMEL HO L2 finds

oty S RS oY fp e T R P B e B R Nituben) in is

meRiy @tdtidinp&o %bﬁéfﬁhﬁharﬁﬂéhfzélﬁﬁﬂ &?laf:@sf tHdl pfrR08RE value with
CAMEL Message. paraneters. Sonme of the cases are

conftavesd epcpyig to parameter id.
(d) Time and time-zone in IDP message

In case action point found as parameter substitution after successfully
matching the criteria and CAMEL HUB 112 would receive IDP message, CAMEL
HUB 112 therefore will check its memory where it has stored value in the table
according to home CC-NDC (since destination of IDP message would be home
network) parameter id (assigned to timeAndTimezone). In a caée where CAMEL

HUB 112 finds any entry in its memory according to above criteria then in such a
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(a) Destination routing nunber in CONNECT nessage |f

action point found as paraneter substitution after
wgaameassBtll |y matching the criteria and CAVEL PUBINDO@/000107

recei ves CONNECT message, CAMEL HUB 112checks if any

_prefix or suffix has been configured for this rule
situagian fee CAMELR ATYB Jl 2seneld replars thenpmostes valge mathenntigured

f .quffix is found configured, CAMEL HUB
one cf&%@ogﬁa%?egé“?he prefix /suffix as applicable to

Médamoerubaher to &AM indbidpatiillidésso checks for Nature of
Addr ess | ndj cat,or el d. .case it i )
confPg\f @antfcﬁle% RE é&m G?Ri‘ilbﬂﬁleﬁ gor\f‘lr‘_é?fst se roaming from
hig?@étc @%[Bgl? Fﬁ:%‘é b NYwEOEANNEL, 'ﬁ“ﬂgs%' arﬁeirt)ésrﬁ{a‘sg RodnHlE from lower

since destination network of" Connect Ts
CAMEL phaberte highek C AMBE phaye\/ElheHtiBerichpakilities effpAMIY. HUB are

t hese new NAl and NPl fiel.d in destinatjon rqutin
mel i EPAREF 19 Pn R P g Ppd el i fp remove
inc6mpetitalifyl OThe AdibadeOsitdtiRion Aha MRt @neSHb&Idht #1tch@to remove
after successfully matching the criteria and CAMEL HUB

incompatiRilities and dhgredorg px dereich@lew. HUB wi | | check
- . ! .
ST COIMLIEES bhgRR 060,430 ekl Sk blpesese i

senirixs $ta geigunl fanbés heompadhlaat biheangeptorafBiee HUBI operator will
signed to, Cell d opal | dOr Servi ceAreal dor LAl and VLR,
by R T EcE PR 1AOBLRF F1C FIGR O B JPRUElg fprihe Ogerator pers,

Théf@@ﬁrﬁévoﬁf}gé%rdﬁrﬂ&se{g‘% CRBSBER a6 bdcRibbfbdlfEn 1t Wil
repl ace e paraneter value wth configured one

1. acc&QIVRENWED Mrssageetlmangedito CPNSHIGRd party BCD nunber

in . S I f action int found as raneter

sub L TRRRRE: boeR Sh SBeBRh ot Enitig? Risaer EhiL tp gome
nurAbdt SERdYEhart IR dsk? didded eumbei Me thdRsdraidad eunfbéMalayHide be

112 therefore checks its nenory where it has stored

knqwipin the (yasited netyeork apd df nelcbrpgadgie S AENECEnaptions il éead
' [ f . I e home network) and
o %(gu:t%rsrgt@%:rﬁpgﬁ( g%?i% ﬁ%ﬁ@?{%@ﬁgﬁgrt yBCDNunber) . ) I n
casEhe«CAMEsagdUBubkRutiornds done émt only ( Shope c@ile Nesbvefsion and

NP] field f |1 edP BCDNunb in.it
cal g el sy ot Dtor PoftumFire, FAMLE HUB
112 Rl 36Rp thbCHARERIRLRE &@hﬁ{egyhﬁakaésmﬁm%f 64 BBSory on per

_according to parameter id. nme and tine-zone’in
diajoppe hesis apfbagoerdingly sgods trin CEONNECIU Mssage ({destimetien routing

R L IS
2 CONNECT Message Changed to CONTINUE

This is needed for the operators where the operator equipment (MSC) can’t
handle the

CONNECT operation and if sent causes the MSC to behave in incoherent
way. CAMEL HUB modifies the message in this scenario to CONTINUE if there‘is
no loss of information in doing so.

The substitution for CONNECT to CONTINUE message can be done in the

cases such as:

a. When tagging has been applied to IDP and Connect comes from SCP.
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HUB 112 therefore will check its nenory where it has

stored value in the table according to hone CC- NDC
WOQ2808838est i nati on of | DP message woul d be h8f#/IN2009/000107

networ k) paraneter id (assigned to timeAndTi nezone).

In a case where CAMEL HUB 112 finds any entry in its
Destomatioy acmpindi nguinbenboire cCONNEGT t hewsiage sugh same  as

|t ' t he CANEL 112 woul d repl ace the
031%31??#?2'%@3&% Ereca\metlﬂ@glﬁfi gured one according to
b. par Wfﬁhefaggﬂg Mas sa&E appladil € LIDP' @A®MUConnect comes from SCP.
i ncompatibrirties; Above nmentioned are CAVEL HUB
Degfinstiph routinggiumber ity GONNIHAE és sammasigesadsalledRamyB (ERNpmber
Sen?pnaﬁﬁ,to | oner CAMEL phase and cross phase roani ng
roml1ower CAMEL phase to hi gher CAMEL phase. The

c. ot h#fr ne€ aptidn Isi takes onfIDPAMLE niddBhger sibstiiatiagés defimglead action
renmove incompatibi]ity . and par ter_addition/ch e

poiphon grisiia matcipphang gitryig jas mﬁ@ﬁ%sﬁ%%ée@&eﬁ wepgrpe same
| dcp. L peaimAlduRhg nth®Sr 1

o e A e Ty e Lkl b8y n

Conmatti fis emn¢ he catbsiPagyB CHNagwhea rof IDPMEAMELWH Ul § £2 destéad of

C sen& i.lg itds occ.i inal formis inconpatible at other

ORpsEt 5ib PN QPR oherator will have the interface and

SpétaFehind®hihiber Tiisall es to be applicable for the
operator pairs. There are two types of nessage changes

as dbe cyepiakdpremivn, numbaOESHE Iviexplained Chndglberving manner
me ﬁ(ggl(ﬂi s is desirable when the operator wants to
connect the user call to sone nunber other than the
1. useCAMNBL édUBuNi2emaintsing detabssertableal Al mbebeny TP cmhes to
n in the visited network and if not,Lchanged vi
CAdipt s dpénads. dmaighes the gxteriagniin ease S GHeriEk Hhgiphed and
actioR&SERYor @atdkAsn il las ﬁéé@@ng, e CRMBAYEIUB 112 checks its

substitution 1s done in only short code conversion and
mepmwiry ettRawhgrB@INpebial npeubersetndr tagsibest kap twithn thefir hadre Mebile

oG Shotb 30 T P, AP gt o\eSce

IDPaghShaNitACART Shedhll Ynuhehed Sstdrkd 1A HERDECH \MeswEIe HUB 112
(destination routing nunber). I n case of tagging, )
accophng ﬁ@éomﬁmet%@késelg@%WQ (WhiclpcanChgnEtahelsem daternational

e i T L

repBONNEETaltedParay B CDNaintbet: fvithangged ausdsr iIni®PVSC t o behave

2. 'n IC%\%EE rﬁﬁﬁ 112 stores a flag for tagging on per dialogue basis. In case
CAMEL HUB 112 tags calledPartyBCDNumber then CAMEL HUB 112 make this
flag TRUE (initial value of this flag will be FALSE) and stores the tagged
calledPartyBCDNumber also in its memory on per dialogue basis.

3. When Continue comes to CAMEL HUB 112 node, it checks the above flag.
In case this flag is found TRUE then Continue is sent to SSP as it is.

4, When Connect comes to CAMEL HUB 112 node and this flag found TRUE
for that dialogue, then CAMEL HUB 112 matches destination routing number came
in Connect with the tagged calledPartyBCDNumber and calledPartyBCDNumber

came in IDP from SSP. If destination routing number matched with any of these
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way. CAMEL HUB nodifies the nessage in this scenario

to CONTINUE if there is no loss of information in
wa@lingoss The substitution for CONNECT t o CONACIMDE009/000107

nmessage can be done in the cases such as: a. Wen

ta has been applied to I DP and Connect cones from

callsdPABECN L 960 Dp rahen piremetan SCRIECT rswago ofher than
.l b.

oo ot TR OFRAEEn SRR il e

HUBER12Dest i nati on routing nunber in CONNECT is sanme as

tagged cal | edPart yBCDNunber sent in IDP. c. If no .
act ?fglﬁ PGS KBKCTET | 1BRY k[?u?’“%_@@@é_g@ qies sPecify Sarmss without
deptfih ' @dni s 3Fitit 8P eRLHEHI cﬂQra&re(fjiEt?crs'. af&[éade‘ﬁgﬁ{iﬁ‘}a@b@ﬁ%dimems are
d. |1 to SCP wou

criteria has matche DP sen e sanme as
to pecensidated froall Gepects bnly dsl illosirasion tandynoSERLridtive.c d3e scope of

destinati.on.routing number in Connect i.S. sane, as :
o Tt 0 e o SIS b e apBp et s Tufothan . the
forégsing desoptionseAd dHangdsMwRich Wed dithff 81 MEANLERARA range of

Taggi ng The special / prem um nunber tagging is
equxpragyeidhe plafmps e 4p g@ernhm@dc withint theinsebpsel ow: 1.

CAMEL HUB 112 numi ntai ns dat abase table. And when any

| DP conmes to CAMEL HUB 112 node, it matches the

criteria and in case the criteria is matched and

action point on that criterion is found as tagging,

then CAMEL HUB 112 checks its nenory area where al

speci al nunbers and tags are kept with their hone

Mobi | e Country Code- Mobile Network Code (MCC-MNC). |f

cal | edPart yBCDNunber in I DP matches with any speci al

nunber stored in nmenory of CAMEL HUB 112 according to

home network's MCC- MNC (whi ch can be fetched from

I nternational Mobile Subscriber Identity (IMSI) field

came in IDP), then CAMEL HUB 112 will replace this

cal | edPart yBCDNunber with tagged nunber in IDP. 2.

CAMEL HUB 112 stores a flag for tagging on per

di al ogue basis. In case CAMEL HUB 112 tags

cal | edPart yBCDNunber then CAMEL HUB 112 nake this flag

TRUE (initial value of this flag will be FALSE) and

stores the tagged cal | edPartyBCDNunber also in its

menory on per dial ogue basi s.
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3. Wen Continue conmes to CAMEL HUB 112 node, it
checks the above flag. In case this flag is found TRUE

WO b@n/10s88 i Nnue is sent to SSP as it is. 4. VWhePCTO¥20exa00107

conmes to CAMEL HUB 112 node and this flag found TRUE
far, that dial ogue, then CAMEL HUB 112 nmt ches

Weyglabnat i on routing nunber came in Connect with the

tRoged Gah 'f@r?;?x‘gg]fdlé%%@géd icaftbh SERAbEYEEAN Défhanced

cane 1'n | DP esti'nation routing nu

mat ddgid (GAMEImpaming $eesiecsatol @ divbilt ysBokbabéeviem daidesystem
ot her par.aneter is filled in Connect other than
desf?%ﬁﬁll}ﬁ' routi ng nunber, Connect->Conti nue

subgidAMIBT HUBScoRBig@eBYo: CAVEL HUB 112. The present
i nvention may be enbodied in other specific forns

wi t hout @&qsass & Aeuesiofiom: the gpobila subscrdles edevical subscribed to a
cha .Stk CS. e i be odi s.are,t
conaBS Heh Mk eral 1S obaRN BEH HSIRCINEEY Bflevsd fyefone or

not nroes idbilei seevices Heons aoyisited ndtiverki opeatot, WpetAing in a visited
t heref {Ei i ndi cated by the appended cl ains rather
thag%@ a¥0ARYoi ng description. Al changes which

come W t Bjjgwtihe Mtk RYsGidr g@ms tefavsﬁ Yhe 3hERE Yn.

bil
the clainms are to be enbraced wthin their scopeﬁ(\émo "
cl apgrvices sparslessly rfrdnorthe rasitedi negwotls topatagedindependent of the

" oAHEHEL VLRSI Binr AN PR bejaddigtrealfigh e

systRited OMMEBiphgse. @ CAMEL HUB configured to: process
a request fromthe nobile subscriber device subscribed
tlo Ahegsiere asvstaimed dr flaim lopdiessin rhe i GAMBio MBI AnHurther
pha ail one or nore nobile services froma
Vi s?(t?réﬁc#ugeeft&rk operator, operating in a visited CAMEL
phase; angtenielaofivst fequesdlo Lpdaseihsatidber thd evitile stbscaad from
the ope or mpre nobi Ia&éjsr vi ces seam ess|ly fromthe

{

vi sft tVEHOR RREPK TS iaseRsrtehieih the visHed petsvorlegperator,

CAMH: RbEa%8y Sl iRRASEq el e i rent from
t he visi tegueég?/&éﬂggﬁge. 2. lt#he sgst emgggjh%%egi med in

cl ai m 1, cowwsrtéignthehiarsCaddfaiestHoBa isscdndr telqeest,c thef $egoitic dequest
ejve fi date | ocation of the

trrg:b]ﬁgieg SomRgf l%gﬁtﬁﬁl?egﬁqq’ggémg{jﬁﬁﬁéﬁ? on register
(VLR) assaeiimt el Wetdhd! hequessith el RGh¥OIKaRRE 8i¥Er (HLR)
associated with the host network operator.
3. The system as claimed in claim 2, wherein the CAMEL HUB is further
configured to:
receive first Insert Subscriber Data (ISD) and CAMEL subscription
information (CSI) from the home location register in response to the second
request, the first ISD being compatible with home CAMEL phase;
converting the first ISD to a second ISD, the second ISD being
compatible with the visited CAMEL phase; and
sending the second ISD and a portion of CSI to the visitor location

register.

4. The system as claimed in claim 1, wherein the home CAMEL phase and the
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the first request being conpatible with visited CAMVEL
phase; converting the first request to a second

WOr 206264638 t he second request bei ng conpati bl e RGT{IN2408£00107

home CAMEL phase; and sending the second request to a
honme_ | ocat i on re ister (HLR) associ at i th the. hagst
net mmr PHas. CHERSDERbtienPa b1 SyANEL RICRh STAMEL
2 LI @ME& s further configured to:
rec é\llgeé Tirst eﬁﬂg gubscrl ber Data (I1SD) and CAMEL
Subd he ispiterarasictlimednirt tloim GCSibprein 6ANMKEE shbsesiption dnfognation
regi re nsetoth nd [& yest, theflr {
| SEXES g RaReaE b P eRRE AR b (L gD
t he ahd §i§drt ih&iRagOsedvis€CAMEL §@oschEﬁor$ BEGthtioRSVES UBI)

atible with the visited CAMEL phase; and sendi ng
be spriem|asplaimead i pleimide r‘iVb@felEﬂle pastiom ef ¢3Sk icpgpsponds to

I oc med in claim
&ﬁéﬁl@fiﬁfﬁﬁéﬁlﬁ% bt BYORERATORCENTE, o7 Gl

phhamhe C¥kteds po rthithed dn eclaibi SCANEh:eh inhths CCAMEIAVHIB is further

phase2, and CAMEL se 5. The system a med in .

cl apﬁa@ur%ﬂ eWelWr@% 51853 dRes5e8% nsef‘ﬂ?qorm f‘%f"i‘pﬂon

cor ESSRRRER ( M@@g} nating CAMEL subscription

i nformati on and short nessage service CAMEL

Kubdtei sp'sﬁetm as wlammn@tmocdamsws vasigin the GAMIEEy HHEH igsfurther

clalrreg Ia|m5 wherein the portion of CSI

cor 8% %o ori gi nati ng CAVEL subscription

i nfor mat r@RiveQuichlskrt shbscritRr asd @éﬁrﬁ&léﬂg@hﬁﬁﬂ floth €leaiiitor

5, wherein the CAMEL HUB is further configur

st olecatipe regigen andewdgbe desetti spbsauikped a@msgeqwlﬁ@gwnt to the

| nf t The systemas clained in
?15&%16%181&2 h I\/EL HUB is further configured

t o r ecersteiv@nan msdand loatisc aclhmwl@tmbmeacﬁnmthedgmmamcauon

fromthe visitqor |ocation regi nd send the, insert

subdeEBeicend thicRIrAA @a@%m ot emagnia the gisitPopoation

regigigky, and receive an update |ocation

acknow edgenent from the hone | ocation
9. The system as claimed in claim 1, wherein the CAMEL HUB is further

configured to:

receive a first request to update General Packet Radio Service (GPRS)
location of the mobile subscriber from a Serving GPRS Supporting Node
(SGSN) associated with the visited network operator, the first request being
compatible with visited CAMEL phase;

converting the first request to a second request, the second request
being compatible with the home CAMEL phase; and

sending the second request to a home location register (HLR) associated with

the host network operator.

10. The system as claimed in claim 9, wherein the CAMEL HUB is further
configured to:
receive first insert subscriber data and a GPRS CAMEL subscription

information (CSI) from the home location register in response to the second
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regi ster and send the update |ocation acknow edgenent
to the visitor location register. 9. The system as

w@ebk@pmed3s n claiml, wherein the CAMEL HUB i s PQF/AIN2009/000107

configured to: receive a first request to update

CGe I GPRS). | t f t

DT aesty e PSP A Beig cambare vathsge CAY TG abase:

(SGSN) asfGdahethavatd ubScrited 'dta’%dtongt %{aﬁe? data, the
e wmt VI Site

the first request being conpatib
ph assecondmubmnbmr@ta being compatitdey mthtthet wistiedsEAMIEL phase and

request, ond r st..bein atl bl e

ors CAVEPRIRBES etk SURSHibgT chE EoBierving (RS shppring
homgodecsGsNa)N regi ster (HLR) associ at ed with the host
network operator. 10. The systemas clainmed in claim

ol L.ylher sistert e claimed ipgdaims 19, mhersin @m%@\@%d{v& is further
GPRS L
[ eoShHihhd T bRl bpRMeR Lot AR B RR

r EyiTicesystem nmesfwingd imocluhe %eehddinetis eGAME]D HUBr &t further

subscr%ber data bei ng conpatible wth home CAMEL
pha$@IgRY®Y ting the first subscriber data to a

second sybssyd Beinsdat ﬁbsérﬂﬁ’:r %ﬁ&oé&néﬁﬁg&hgﬁrfrgxﬂtn%e serving

being conpatible with the visited CAMEL phase;
sendriRS t siwperingndode bEXESINE randatsand otheh ensmr sibgriGRRSlata

sup node .The s ste as clained in

cl af‘)’wgﬁ%}e& %?EQ”@KIJ\I%@U%E?@ erf her confi gured

t o st or e rédeeveGRRIpdatdViHcatiob SekdoRiédpRmeR{ BHAPiHedbme location
(Csl). 12. The sgstem as clained in claim9, wherein

t he TREANEL and i $ updaie docatinr jagmasdedgsment tethpesenying GPRS
i ns ta acknow edgenment fromthe
ser%?#&%@de ppor ing node (SGSN) and send the

i ey Symﬂn dor proerdimptwstanizad apelitgdor fisr mobildigethorte enhanced
| oc t|o ter;, recei ve an, update | ocation

ack E%é&ﬁ’ié;tm?m% SYHEREOMPESHBon regi ster and

send t he gupdotee, Ho8aldnBiti novvl edgenent to the

serving GPRS supporting node (SGSN).
a signaling system module configured to implement signaling

system 7 (SS7) and to receive a message via a SS7 interface;

a CAMEL HUB Application module configured to execute in
the CAMEL application part (CAP) stack layer of the SS7
communication interface to: |

process the message received by the signaling system
module to determine a relationship between a home network
operator and a visited network operator;

modify the message based at least in part on the
relationship;

an operation and management (O&M) module configured to
monitor the functioning of the signaling system module and the
CAMEL HUB application module.
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13. A systemfor providing custom zed application for
nobi | e network enhanced | ogi ¢ (CAMEL) roam ng, the

W08 EM93Bonpri si ng: a CAMEL HUB conpri si ng: a PSITYN2009/4p0107

system nodul e configured to inplenment signaling system
7 (SS7) and to receive a nessage via a SS7 interface;

d ACAWE By SR ag\plaireshini cdaimnid whereis Hei yessege qosrespaads i@ one of

in ..CA ] cat rt er of the
s Bianp PRt AlaP) nHes o CAMBL IS T 2 e
reécThy egktdn ok kRired)adlhing 14,ysheenthe MAP heschgt eorrespends to
relationshi p.between a hgne network opegaitor and a

vi sPRRPINOCHiNK UBHEFR-ataSRIOThEBARY 106 eSTHER RSk Hatastp Sprvice
| - - on: . oR Y ! ~vas
eSO PR R LB R PRI efygoehonr

to nonitor the .
f unSMni/npbdé terenated(MdIT) mgics eslleandrgeherad pankettradio service

CAl application nodul e.14. The system as cl ai ned
m%ﬁﬁfﬁ%ﬁg&ﬁﬁgﬁ“& n the nessage corresponds to one of
NEDIThe sPsddth iaS alaiBed Radldind MARVheigs HROEAMEICAWEage corresponds
message. 15. The systemas clainmed in claim14,

whet®messages WaPmebss aytsinased salhdnelydips angeolfinitisk afleteption

upd at j for e '

sor v s (EARGARL BT bR, AN A BERCheRE (RRREY, apply

?p/l(])_;?harg@gs agaf lsfepc)tt oasié VRl MFéteSMBjds{ / (ﬁ:RBd_ ), énitielr detedtoadpoint
voi ce calls, and general packet radi o service

( GPREgt @é%g%?Frﬂcéx(t%PgﬁMsﬁﬁé‘dé% &m as claimed in

clAITHE %ﬁstex‘(f)i’?b@ :?D?Aéll'ﬁle& R il Sc%?faﬁurﬁ@cftflfoﬁ%(?f&@ %ofr@sgfo_nds to

nmessages f e originated call I ncluding one
i ni bhabr moet eft vistted poation ePRer (VEéR)elsame bypation tegister (HLR),

'l st at del t appl y char.gi pg, ..e
" epot T er &S ESpneetitodlohor  BRArY s AL R pend
Poi BérvERQbhirSERAGHM (SEFYi ce__(DP_SM5) and the |ike.
17. The systemas clained in claim 13, the

cldmhinisygemcs drimied én eloimn dSpBnthsr compriging e signab trgpsfer point

Vi Si ' register (VLR), hone | ocation
reg{%’?@réoﬁﬁg%ﬁ@%’ervi ng GPRS supporting node (SGSN),

servi ce ssdeivela SRy fiessigk dron S&hthmuaivdtion device; and
transmit the SS7 message to a CAMEL HUB based at least in part on

a sub system number (SSN) associated with the SS7 message;

19. The system as claimed in claim 13, wherein the signaling system module is
further configured to determine a translation type (TT) numBer associated with
the message.

20. The system as claimed in claim 13, wherein the CAMEL HUB application is
configured to relay the message back to the signaling system module if it is
determined that there is no relationship between the home network operators
and visited network operator.

21. The system as claimed in claim 13, wherein the CAMEL HUB application is
configured to modify one or more parameters associated with the message if it‘
is determined that a relationship exists between the home network operators

and visited network operator.
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service control function (SCF). 18. The system as
claimed in claim 13, further conprising a signal

W@ e@ns6188 poi nt (STP) configured to: receive aPS8IN2009/000107

message froma comuni cation device; and transnmit the
SS7 nmessage to a CAMEL HUB based at least in part on a
sub system nunber (SSN) associated with the SS7
nessage; 19. The systemas clained in claim.13

whrldiersystem a9 gamnddnig dlgim Wnvhserin éhe CAMELFE/B application is
fi t i i T r

Con shtbfa |8, LR vt BADS LA AR Grabd LAnd 1T data

in ]Ei-_bcairﬂl(((]j:BR)\bbﬁfs;jondiﬁgeo fﬁél&ﬁdssérggB appl i cation i sI _

contl gure to relay, t .nessage acC t he nal J.Nna. .

Ot & et e 0 et e RS 2T il i

rel abhRPSRH Ro RIBWRRR JldGrNRER BALNRKsRRREPWRhSh@B&termined

Vi sHeg network operator. 21. The systemas clained in
cl airefafi@nshifner ei n t he CAMEL HUB application is

PP St S TR 0 PRI R AP FROTEE OB AL
r el alohApSRHRo @Kokt 8 ublineecd Medile T6r cuRifnafakioR PE rdEiGtion

and visited network operator.22. The system as cl ai ned
i n cabierafabe ongherrapis RAFMAVEL HUB appl ication is

conf e ot
¢ PR Sl B SERRE IR 20 Flerlif B CPOEE T0ER holication i
t he corfigagd t0:23. The systemas clainmed in claim 21,
wherein the &N\/EL HUB application is configured to

det er mi ne'S6ALE B MRSP38SF eat ures associated with the
determn lggd i i PSR Chithi thbdified
claim 21%%32}12% gﬁteﬁd;r Rdxf\)%énoHdaﬁgﬂappl [ catriggtﬁ Ji)lghﬂeg 8
confmepgaged to i nvoke a user interface nodul e for

o g R SRR AL 0 e o 30 ™
wherei n tlewiAME moliifica PRist4patéd eHe dignaliap ki Geth etbduls.

decode the nessage; apply the one or nore nodified ]
p&l-ahst wistem 8s slsimaec it Clatei2pi wcreis thegeignaling system module is

configured to transmit the modified message.

py

27. The system as claimed in claim 13, wherein the CAMEL HUB application is
configured to search for information associated with the relationship between
the home network operator and visited network operator in a database.

28. The system as claimed in claim 13, wherein the CAMEL HUB application is
configured to accommodate a difference in CAMEL phases of the home
network operator and the visited network operator, wherein the home network
operator operates in a different CAMEL phase in comparison to the visited
network operator.

29. The system as claimed in claim 13, wherein the CAMEL HUB application
module is further configured to perform at least one of: substitution of the
message, substitution of a parameter associated with the message, and

premium number tagging.
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encode the nodified nmessage; and forward the nodified
nmessage to the signaling system nodule. 26. The system

w@googheiesed i n cl ai m25, wherein the signali ngpGHE{2600/000107

nodul e is configured to transmt the nodified nessage.
27. The systemas clainmed in claim 13, wherein the
GAnEhe sempms| ¢laimedoin ¢laime b whereiadthe opsessionrpndgpanagement
i nfQr i.on jated with the relationship between

t he Oggnglgg?%%ﬁg%%érator and vi sited network operator

in a dat ahakeon A8althTbe tify sipeatingSsysieai medulenand AAMEB, HUB
wherein the CAl UB application i,s configured to

L H
accé?ﬁ%%?%nlgdlg/\%qu@F éﬁf?éeﬁeﬁn@ﬂ/ﬁ@ed}%?%§ t he home
net wor k rRbRE AR Sepbiiit R NELMMKa@RES A Realth of the

wherei n the home networ kesg)perator operates in a
di f fignaintg sgANELmptuls @nd € ANGEP AfUB eppliwitichenadudd. t ed

t wor k eratqgr. 29. The stemas,clainmed in.claim
- MBher R e S08 ThpVioRn B e s mitdEement
f ur hlvRnleGs Rirttiy costidRe PRI stRf Mddhut €ash HRIEANEL HUB.
substitution of the nessage, substitution of a

pBr Ahe tsErtemsaoelpmnet inplpim tlfe whewinthe CAMERBHBusplication
NUTRE T AIRI A SQontiReSY ! GILAS ifbAEEdnlddufl it L nables
wherern the operation and managenent nodule 1's
contogfigueatidns/previsiokingnf tieal AMBIf HUBe si gnal i ng system
nodul e and CAMEL, HUB appl i cation,. mdule after a

;%é%@ SYHIFRES ARSI IR LT WS Mo Bt bithep sonfigured to
act LRIy STPARRHYE Hk @TYRMBHE R A Rhthichd mBgaks h of

t he signhaling syst'em nodul e and CAMEL HUB appli Cati on
nodul e. 31. The systemas clainmed in claim13, wherein
the operation and managenent nodule is further
configured to start and shut down the CAVEL HUB. 32.

The systemas clainmed in claim13, wherein the CAMEL

HUB application nodul e further conprises a user
interface nodul e that enabl es
configurations/provisioning of the CAVEL HUB. 33. The
systemas clained in claim18, wherein the STP is

further configured to nodify a translation type (TT)
nunber associated with the nessage.
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