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Centralized System and Method for Providi ng CAVEL
Roani ng ‘Services Field of the Invention Thi s
invention, in general, relates to the field of
webmeomgisni cati ons. Mre particularly, the ppesmhogmomo—;
invention relates to a centralized system and net hod
for 5prOV|d|ng CAI\/EL Customszpllcatlonsfor
) I\/bb| Vi 5l ‘. : 115 VS =

Fz@iﬁ%‘f&{e%@@atﬁh the invention CUSt om zed
—applications for nobile networks enhanced Logic

( CANEHiY jnviegtizie $i gemetilt welajgsrik the fighdt dfdeleepmgngrbedtions. More
f , t GSM
pRRE B oGPGOt o b, Sl 3 mothiod for
préﬁm)cmmmmfomwmlmliGMS dor peifesiNetwotks Eiﬁﬁmqaé Logm)
servi ces over and above standard GSM servkes/ UMIS
TOYENGSERe°®SCAVEL architecture is based on Intelligent

Bmgmﬁgomwn@hﬁmards and uses the CAMEL
appl 1 cation_ part gt ocol . Many services, can_be :

cr edtwtPigrh @pnb&mnms angropile netwoks: sibancd Lpeicr (CAAMEL ), is
aeb@nécﬁtoabvbmm GitleR @SHotne E})'S'te?@ ?ortxﬁotﬁfé Rbdfmeds .SM) core

subscri b I'S roam ng 7k i nst ance no- prerix -
ne&w@mgmmersél mghtbfeteleppmmywmms aygen {UMAS) aawwrin oCAMEL

ATRE LG E%ﬁl}gg Hakhy séwi%éseox;ep @%Ave sﬁna%am S 15%6 TS

Sea nessage access ron1abro
semsb efém@aewm«mr@ is Wasphas dnteffigas dNetaok @msmaards and

S to GSM net wor k. CAMEL
us%sh g Q{A}f)[?‘g\ﬂ)g%?hfﬁ%gﬁ&c@l pr%%ﬁ‘?r ol capabilities 20
suc I‘Mﬂigz &?/Ebesfoaﬁ\babﬁaﬁg u@llﬁg CadEE, atidrit isl@hrti&glaﬂ?éﬂ'ecuve in
net wor ase \Y S. nNore, advan e
alle&'b%ﬁhﬁ‘fet fegd Ng?st}Btbﬁ %%fq'& b o ‘Jﬂ’&f isonemigey Ukl mstance
notkRt @fhling ¢HB nafbeintht WG AR I0hP Garh € Ad hraBQNhE Qbuntnfhere

unstructured suppl enentary service data (USSD)

the gk is placedhion seraplessddMS essagemrepse Somaepad: suppor t
addi r
Ser \ M M A8y el e AL bR PRSI DA i adding IN

| sepvicep o eﬂSMrneavc@MCdxMEL phEs 1 rpaowidas l«basm nalbcmrcimﬂmdlpahﬂxﬁes

b 8 AL L O, M L5y g
prévidesnmbiel aiivsme\il capabilitiest(heth atatl eontaelt and rrkaﬁ-céh abﬁtﬂﬂ rrelated)
B LRk PES L0 APIS 0005l QBTG ST
(USSBY dgtre (nonC@d édatrbl)ei Phéui3s id Besppéid atihﬁﬂg PRIERS 0 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 pariner
network. Since there are so many bperators in the world and subscriber of any -
operator can move to any operator int 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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30 network. Since there are so many operators in the
wor |l d and subscri ber of any operator can nobve to any
operator in the world, each operator has a need to
Wioea@1ck®r such an agreenment with al nost evetymnedohaiooior
operator in the world. This process is a very

| engt hy process and creates a nesh of agreenents

ayerienaity broerss andyertes pesh of agregngiiearng Al these opgrators.

h ' : i
g, SRR A AR ST B i

repirbtmeaft of hedapang CAMEL Betecases Witht each bf tha operpars. dusi toyots

' h [ j h LnQ.witk .
obhepBatis ipi e EAREGP VEREPPHE SR, Min WSS Spprmprs, g

mgechuRXd $tesf.or a central i zed approach-to provide

" CAMEL. roam ng servjces. Brjef su ry of .th .
i nvehtSoR Deph SXISISH0H 2 FEHLRIZRY AR SRR PR DAL fpaming

sQVicgbodi nents of the invention 10 which relate to
systenms and net hods for providing CAMEL Roani ng '
Bejaf spimayary of the invention; sunmary is provided to introduce

a se i | | | dhiefd hatin 8.
Furt Bt 932 o A i b e SRy SRR ! 8 iniion
whithselge toreysienissand gpethadls frgeaviding AMEL Ryariag Seavigesr es

or essential charac I SLi of ... | @i D] .
e ¢ 7S S et R Pl B of (R B Sibiiied
faiet e furthet Besciibapbelod i the Dudtdledddbseriptonb it Summary is
matter.. .. ..Systens and net.hods are di scl.osed for ..
e e g Ry S B TR AR Bl O 0% LB Rubdect
nfBRR2RGaS it ifghSed eAMRLId 4sQRMd Y ERRIMIEEShE Scope B0 ltiel aimed
subscri ber device. In an inplenentation, the system
sybiiet wawer. a CAMEL HUB configured to process a request ,
fr OTT?)‘S%M' ﬁ]eméagb%er&i%&e& fr ?Ycﬁ*i&jn%’ REstRhiz 8P hfblication for
mobi ['e services zo froma visited network operator.
niphide nefwoil{ entswbrstloglse(CAMBL waming seraotssiord pobidmsubseriber
hone pne ‘ or, a W CAVE

d%v ‘Esl'a'sei.}1 sﬂw\l\%{llélfa& %@%&%@%&eggg%rﬁgtg%ra cqoper gglggBi n agmed to
procsk taedqisdEonpthesaobilEhabGabEd toHuBil i ame alr swore andbilg wewtbes

to.avail ‘

e oo ppraec b BRu SRk Ry Pl Fpetibon oo

hothS hétROk GevbKardnseaitedin b he/p €N phbse MEhewtidiet @dtwork
OGrioR rEh o s ALY rafeke. The CARET s o confipired
to allow the mobile subscriber device to avail the one or more mobile Servic'cé
seamlessly from the visited petwork operaior 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 bperators. o

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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It is an object of the present invention to provide a

centralized system and nethod for providi ng CAVEL

roam ng services thereby reduci ng mesh based testing .

{rhobeWidssset up anong nul tiple operators. PCT/IN20b4/000107

iIs a further an object of the present invention to

provide a centralized system 30 and net hod for

pno@idie déxrtqliﬁw\EBMEIaman:ngg featices leinwhg atultiplel phdrgiom by enabling,
|b||1t|es a .1 he operators

W&E&W@%C%ﬁ%@%ﬁd Eg’ E\d ot her obj ects

Bﬁ&@ﬁﬂﬂpﬁﬂﬁdf@édﬁvﬁﬂ&&L HUB configured to provi de

centr L. ro Vi ces armn ltip
oper f%ﬁ%‘%% e @ GVevﬁ%flﬁ’g‘tﬁ"( 3?%3% %“ ot e present
nV&@hiSh AN mbRAPRANRS AbsHRA Fhe ﬁ%rﬁfondaﬁﬂ% 'rﬁ{dbl‘éﬂ b? feference
the drawings To further clarify the above and

tadpesicagraRodiments derapf edichiary Hlasttediarthe @nenwm\vngs dtis
e[lﬁgfe@m%@ Jflét‘:tﬂés@ rdr&ﬁﬁ%{:‘ &a?k't g4 éa'f' mb @ﬁ’ﬂs ap th‘é"n#en@ and

ndered by referen o) sp |c e |nents er eo
anpitlesimefaree nt foube rcansdercm hnhtaxgapﬁ@ncsegpadr ahe ng-sanum wik be

- RRBLER oA Rh2) AR tb R A el oy e pp e

doeommmgmgelrzadngsmwmag of |ts scope. The invention

WI|| cribe ande alned th a.ddl i0
speci fg Cll ﬁ@‘s ﬁ]ﬂg{?&a’{ Q@ﬁﬁ% HUB with

PRAAEEIRANYEk ] draV\n ngs i n which: F| g 1
illustrates the network di agram and interaction of

CANEE 8B shidwh 2p dHeshetivi disgioik of implementation of Gyl HUB
286britih} Whd ShbotEmeiie %Ent'lﬁ@nﬁ?iﬁm ation of CAMEL .

HUB according to an e I ment of the present
i nveﬁtg Deescribe the SAMED HUBReapabiitic iEIngi4uBs phase roaming for

SRR S5 LRI IED, B3 EARE 19 01, ocat o
| I I uEigr dtikhsstmieh eolobf CAM:EL HUB @pﬂﬁﬁlndmcﬁﬁﬁ@mdw phﬁ@ roaming

N TR RO TN )

Fig. 5 illustrates role of CAMEL HUB capabilities during cross phase mammg
for location update for MO/’MT SMS. ' |

~ Fig. 6 fllustrates role of CAMEL HUB capabilities during cross phase roaming -
for MO/MT call from phase3 network to phase2 network.

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

Fig.8 ﬂluéﬁ'afes the cross phase roaming for lower to higher CAMEL phase for
location update during phase3 coining from phase2. '

Fig.9 illustrates the location update for GPRS during phase3 cormng from
phase2. :

Fig, 10 illustrates the role of CAMEL HUB for MO/MT SMS for an In-roamer

roaming i phase3 network éoming from phase2 network.
Fig.11 illustrates the location update for MO/MT Call for an In-roamer
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Fig. S5illustrates role of CAMEL HUB capabilities

during cross phase roanm ng 20 for |ocation update for
MO M SIVB. Fig. 6 illustrates role of CAVMEL HUB
wWapabhbictd s during cross phase roam ng for WorMizeeom00107
call from phase3 network to phase2 networKk.

Fig. 7 illustrates role CAMEL HUB capabilities during
r(?@mwnpﬁha@%wmmmgﬂﬁbﬁse@RS session flow when a

subs r;

et el 25 I RRE AL QORRABETAL S RIS LRSBIAER o Ssoume
ccrmgtm@AMEL ﬂJM\%ﬁnamOxﬂtlfgdmeCAﬂiﬂBJEphqshhaﬁwbm I ocation

eserniion Of the, preferrod cmbOGRents ¢ GPRSdurlng
phlasﬁ%f CANBIgp AVIEL lf_)lﬁige%f ﬁﬁ&%&'{:ﬂl‘_ fb(SHﬁpgt;rt ﬂe@vﬂcédl sfsdpenit@s, Witiéh are

role o or or n n-roaner
netogewerd Ph SEﬂ‘i‘Qé‘g?eﬂ QPRI KSYETSHR A PIOGHP pHPRERSGREETRR (RSM)

, s&hges Qﬂen' rhaidk lodtsiie thd Roh® pabliORnd REBiE ndRoMPAYIMN). The

for an In-roaner_ roafing in phase2 com ng from

Cﬁh@%le feature helps G M mobilq nepwerkoperators Rerpidathe shbseribrs with
R T
mdbléfc nétpirlo EHBEI\/IN)e pr @AMFFIe dﬁﬁr‘@mmmmnsbe &otnect@AMEEither

%\é% dmg)?:ggg %E]r!t s(r;g Eea‘ (@rm fﬁlalv ﬁg%ﬁ)&eﬁ@ ?gtgin ofa
cdredér. Vi Isavmemmb@ axtegated] &s@ﬁlﬂl\zfﬁhr md:xa artivakhuly effisting in
R N I NN
nd-PreBk ARG (b SuBibes e hRET Galvhid thelshifie AP G¥iadleP theSRER Where
tb]gm;scpelg’cede)vo%nseamgllei;semggl?n@dﬁagmgsg;gﬁrllg s%r\tmgees (R/l%\r/}g) I%lélsbs[stéecaccess
from abroad.

CAMEL HUB therefore provides a centralized approac’h to provide CAMEL
roaming services by itsf presence in a network which includes agreements with other
existing network 0péfators. The network where a CAMEL HUB is installed is
referred as host network and the network which have agreements with each other for
using CAMEL HUB for providing services to their roamers is referred as parter
network. The networks, which are using the services of CAMEL HUB node, are
referred as client networks. All the partner networks are client networks, since they
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
reciuest while in roaming 1o CAMEL HUB 112.The user communication device may
include mobile station (MS) of any global system for mobile communications (GSM)
orkge_neral packet radio sys%m (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 El link as shown in’
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i o mobil e network (HPLMN). A CAMEL HUB system can be
connected to either Gateway nobile sw tching center
(GWC) or signal transfer point (SW ‘system of a
WahégoAb1s3dVBNY services can be created using fAYR2000/000107
and is particularly effective in allow ng these
services to be offered when a subscriber is in
Fimhai TP llkkie 4 packichswiinlcevitign pr e¢tiverkdithal irenjeq nbfavork call
dials ig the sanme no matter the

.nunber the u
1%%@?%@@?53@%@%? “*is placed) or seanl ess
mul t ThedsnPe 35119 wefiwsahs Moﬁﬁ‘&&ﬁg&rm&ﬁcﬁﬁm

* agbth 1B MRS A G OEB T e deioeskvese e itgte bser. The

C@MELC}@@B by 2 &f]ﬁ%&@& QuilhNary HetheQakinibd @Bm@@ll wdes) |
reements w ot her "exi sting network operators. The

bid ﬂﬂclmérlé(dé vieAREL(L HBmkend meovides g requesies! indraiapeny

h n h e
%Stzhag)té?h&%ﬁﬁﬁé&a di |ng%&%Le%%é&?3r@éFﬁglgng@@qu

agerdmg tsart @nlnddmwnt iraf dreprosins inveniéany cBheasysisay 2eincludes the

CAMIERET® 12 Sl iR ) e TRME N 19 SRR s o

s@dhﬂgh@sm&r (m) mgmal\mgkﬁacm enodiliee22, NeAMBLk $TUR i apphcation

be, us e services of L HU
it 20 and 5 ppeiclpd ram Sy B TR gt (B s, D&M) 206.
Tﬁ@tswutmqgﬁ’amﬁﬁfem%e GAD@Il d,HUB Wi2tvha EL smpart ner ed
net Wor e system I NCl udes a  user . conmuni
ot Dhe darpiing s mpele 29515 the pigary inta oot the CAMEL HUB

1 OWRMNLE BhisAB iRM Cehel HrBROISbRed 86 WY prdfbdiSstdiards and
roamng to CAMEL HUB 112. The user conmuni cation

ingbideehardwgre phwell @é sqﬁﬂﬁarp anosiubes Compisi) ano$S Atmeriire pal 208
|
<RSP TER  PoE ST PR aH g Oin N Rt

ploysiak mkarhe@wﬁmﬂta:&TPsﬂﬂMSﬁls maeﬂhmrfah@an@maﬁsge transfer part

ni cat 1 P.114.
OYiFED, SRR eI, ST, b% M7 RRE L Etts 218 et e
mdduls Rehieh intluddsi te TuncoBlily dflhedsageatrPRtok ghrt $MTE’B]1 and above
within a network, that. outes, network call |nformat|a%§§1er

(l’é'??ﬁfi‘%ﬁ e P%“f T MRgHon control pagh, & teanggafiopygpp

QioheSpdrhe H nC@N!B]LI pliéath USSR, CQEBRBI Capblidion part
evice 110 via STP 114(Hgnd identifles the reguest part)

(MEB%TW*T (SR HHE:048P)- The
The CAMEL HUB apphcatlon module 204 includes various apphca’aon level

coniponents, which are required to function in order to provide the functlonahty
required by the CAMEL HUB system 112. The CAMEL HUB application module
204 interfaces with signalling stack module 202 in order to receive and send SS7

sighals and also with O&M module 202 for vatious conﬁguraﬁéns and fault
management purposes. The CAMEL HUB application niodule 204 includes CAMEL
HUB core logic 212, database 214, timer servei' 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 contro! for message processing and also



10

15

20

25

30

5 CAMEL HUB 112 gets connected wth any of the

partnered network i.e.114(a) , 114(b), 114(c) or

114(d) via SS7 (116) |ink and provides the requested
wobfsagkison. Fig 2 shows an illustrative di agefiR@donootor
I mpl ementati on of CAMEL HUB 112 according to an

enbodi ment of the present invention. The system 200
cppudivatesswith ethepvituler)ghe itebnst 314eis 85d o1 gforimh andomfnkving

o S AL AT kDB e g BRG gT8 SHREETH, Botng

. centedi BeenPOshsahch time dgrer. @ittriggeran domm iactcareiec @ defined amount of

.managenent erein.after O 206, The.STP 114 | . -
SR D e ST CRRED PRORISE 195 Gigliogat {freating o
tridper sftgnal-fing) thhapdiodney beenl@pset So tHaearpdppiditidte action can be
interface for the CAMEL HUB 112 with the outside
1d. The interface is based on 557 protocol

st angpRASDRN 319 elnpfdydd & é\@fﬁﬂ@&s@g@ﬁas&‘ﬁ? lth88gh the CAMEL
sof tware nodul es conprising an 557 interface card 208

Hi R sisem t hedherayrequipa @ necrhef 15®7dipg pertdimidorgwiien, ygdch can

by 2o PRE TG B aBlp M YRS e, "h B matin s

calted gty daparecordMEPIR), Istryibarlyf fon e4dhosadll hiangled Snoirgla theysystem

t he. SS7 St ack Lavers 210.is the..software nodul.e which
e o 0 PR 1o AR B P 8 pltRe malRt sy fecibie et
whIdhR8 knawa aglodll datd Qedai@ $SBBY. (ThaBDRCDFAL 18 helps in providing

si gnal.ing connection control part, + transaction .
ﬁwaﬁfm:h | %’u “é%at%ﬁ‘tﬂs]i rE%ﬂfﬁ%W VFP@F%RWEB faﬂ%ﬁ? £t iq%c module
2 DaikentdMRAbLlse application part) ( MIP3+SCCP+TCAP+CAP;

MVAP) . . The CAMEL HUB application nodul e 204 -
i ncl HeradutgHrseoddd iagpompriaedl dnferiaseanl the hrpdHdn 8B gyt 112,

T T

canipls i Gncigvilitytus featwies obithe eystemndldl.e 204 interfaces

anc L A2 220 HE ExltBh G Boekad (R (oPrli B Bt fine

inf@rif mysirabiof ddupginig pogpoassd f aul t managenment pur poses.

e D7 GepliPaB 06 SR aTeied v gt g BpSgm 224,

- alemefangRt 226 S0 GHckedddagelalotnpdfert ESMUY 2 QERES MBI irther

] CDR). 218 terf 220. The CAMEL
mglgge%atﬁ@ p@a@&a?? %ﬁs%rﬁii?*ég Fﬁéfgeb L2 J}h&t%%%qdylet 6 is

rép&%[% fo¥ Hrid Sydi@A B Serdnt bR iS%IEE Thetrlde: bRKER 1HhR, to

control for message processing and al so co-ordinates
capbignagonfe faufgernaggnetndagmmapgsment] and garyyp and ghutdown etc.

T%E goéarrg ge%@aﬁagﬁé p%gievpgzﬁ 5@@&@ thd ggﬁ{;f fcgl;?cﬁﬁ&ﬁ Ve Yntegrated

t ver IS U

- anpdpatiook lafteige cenfiguied twerittsrvahsed taes tommetifonctiongn case the

tr..goerin Qe tion after a i.ned ampunt, qof ti
apibARE A REE ofild RRef! gty 275 U0 S, AR RLobadE of
oferttiohs ambinainjenafceqiOBaNT), Nehich hdceprs alarmd fitih dsciked bpeidations

ti r | od has,been | apsed so that propriate
and PTvaRIn e R dpspg pedis. [he ARy eRREs RS Feyydsg several

ot EFEHMME € alafth Hed@edchRndButl BRIGAMELd R fore can be

. system 112 as there require a need of recordin )

infegraisst With AP AARsno! TAGIE KU STt acsener deioicet (BMSadviil

g?%?%?%%%ﬁ%%ﬁgg(?o cal%ggﬂg%ént %ata rgggﬁg&%ggﬁﬁﬂMPl
simlarly for each call handl ed through the system
there is sone infomation e start tinme, end tine
calling party, called party etc. which is known as
call data record (CDR). The EDR/ CDR 218 helps in
providing functionality to create such records
whenever- application nodul e core | ogic nodule 212
intents to do so. 15User interface 220 is a graphica
interface of the CAMEL HUB system 112, which helps in
various configurations/provisioning. Such
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The trace server 222 is enployed for generating

traces (detailed processing info) if required for

debuggi ng purposes. 20The O&M nodul e 206 i ncludes a

weajobiP8a manager (herein after HBM 224, apgfiR2009/000107

manager 226 and stack manager conponent (SMC) 228. The

SMC 228 further includes stack manager 230 and system

managbe SM2 228‘i¢enirmMan¢i)mﬁn@g@@6l the Sbf@tglpoﬁfﬂsh fgnalipg rbinaries.

é@ r§l\ﬁ’882%§y er 1nc u@gsegﬁ Cdlérg‘?i I\/l‘IIj;%GI %ﬁ& system
not 0 con |gur fau agemnent,

nmhaagem(hmmgm rﬂG) 28dTIst &M 280 1ﬂm‘fa®l§l umﬂoﬁMCétZQS Rbr user

The heart b hecks, t he
ety Piodl R g hphd ST e St Bl S S8 as
c&THutgidh @Sminan®s miﬂl‘h@ﬂ\ffﬂm A EM@EES kb afds thién af (SIGOXB2 or
in case the application oes down. _The alargmm%%%£
stpgigistaneggs. S%@B@n@eﬁﬁ Ariatcerts copl cammsRds Gag SM 230 and
SR LRUCERANGRe SED cniMld AR ALGERE § sBLIShRndel RMA beGioRldehat
appllcatlons and forwards themto desired nedia. The

theteaeam beanargapm2d 6w §0s h@thep?rl\é%@&glth@gb,rfap SBtEmD it deseriped
ufiBE SBLAGT b LRELT Al B DAL S Netooh RRIePUS the art that the

erefore can be’int at &
smﬁdﬁamhmbsknmdswmmnEHKQMGESMﬁaENQMmHEBﬁgasage service

SNV Mai hlca user i
Sonpte’ RERRl f AR Y B 5 GABTELD Bl fib Joe® Bplainea by
as'Ehﬁmfgl\ﬁro?xﬂ&)ﬂbQﬁkfaﬁi@ Xodard YTHDﬁEQﬁﬁr XI ik codfpussdsdsermandpublic

Iazllflg llﬁglg ol naﬁé\?@a-r pggqcﬁo% isg g?ﬁ{fl %{}sg{qg?ﬁ%spublic land

¥l wo gfter SG 232. The SM 230 |nterfaces
w th SMC 228 over user datagr otocm

i eAmaetile sThat Y0 et (e VBRmes o gIye 1o 25 (EPLMN) |
nGOBIL S Rl SRR bl RS e 188 S B2 M

executes t ( ) [ I nst ance
alSh draprank yhroughecsMEIBMdé%l slican example embedidwsnt, rvden this

’%be?et%esaos ack | RS %tlr%eggcau lﬁ{ %@Ynn%ﬁ?%ﬁiﬁ%c Wltchmg
p@ﬁﬂ(ﬂse)gamnmuﬁmdﬁmmwﬁiﬁiﬁiGmmmBMmﬁEMﬁ$2®@mﬂkﬂh@h@WHHQHIHS
1S b B R U S B Ao IR e R o e
Sthat4.t fige 40p $ycsfo@mramﬂh¢ﬂe§ageablmgm 1¢DBRenentls sub
not shomn in the figure. exanpl e of nessage

- systegRvpmber SARNEEEnfghaness %H@i@}ﬂﬂanm dde i hBe

Hm?pf,[ iLe s?s@&ﬁ %&fv%s thig 'ﬂx‘i’es%ge QREKSY Qﬁt?%adei/cl\l)af‘(? g aHd &%7 33%01{

| and nobi | net wor k

Ia@i‘éﬂé@ owhlchism@wuaé’ulﬁwséé’motw@ ted public I and

o S RIS R ALLG s B s

CaME] Bt hEsreanumingesBif2nih thedTAMELcppidation pat (GAP) layer of 887
cation update process (which al so happens through
StE%NEL HUB 112). In an exanpl e enbodi nent, when this

SUbsThd CAMEL iapslidaionebe e bgebigs ¢l Ihlessageemvﬁlzdvmavs:
Y network servige switching point (SSP) generates an
relay;rpode and mpedifisptiongpefle- ressage t owar ds the CAMEL HUB

20 112, Ryt 00d MRe WEUEUQ&&I%@@Q%%@ME& Idb{ﬁbésé 214
is directly connected to the STP 114. The S

- Tor ghevapagived hnessagssSq dnitigl BajprtionBeint (DP) éé@aagsh ami\ &hecks

e S.the k. | at
e Y PR OB PO A 00 nfre s LS AR B

this nmessage via 557 |nterface card 208 and S57 stack

| ayers 210, which is typlcy 'y a 7-1ayer SS7 .
protocol . 25The SCCP | ayer ‘of this 557 stack 202

checks the TT and sends nessage to CAMEL HUB Core
nodul e 212 via the CAVEL application part (cAp) |ayer
of 5S7 stack.
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The CAMEL application core nodul e processes the

nmessage in two ways: relay node and nodification node
30ln a relay node the CAMEL HUB core | ogic 212

W6 MshRgsd he database 214 for the received nMpgsa@Roono0107
(e.g. Initial Detection Point (DP) Message) and

checks whet her any change in par anet er s .S requi

enfiggation fhonrie anqueeengs peet Bk eyt ei S %’fﬁé(n’m CAP
fa & PRSSAYRndad RRERER Pﬂ)%gss(éo?ﬂrﬁ}iﬁ&}mﬁ QnibhRee35 (B! #disage

2 CAP [ayer over a s dard software process
Qumﬂh Tl AMEL HUBrcrcm% ngiq B 2plsovemeratys tQuBDR)21$ad trace for

ss'il BD)? Pr{tc% rv%r 52%1311(%[)‘%5% ?%ﬁﬁifﬁ?g \;%H&%ng%lzg'é;omplete

R[S fESsa race sefr
d:ﬂﬂklﬁVWlﬁﬁg d&feﬁaRCEI\SELm@mges ated for a complete 5

cal I nvoIV|ng di f.fer ent Y

S | S T, MR, piogh T, B R Mk FIUR, core Togie
£YAVEardibiB e Oda@iba O T4 2&2&15 Qﬁkﬁ/ﬁ@ Sndsbige dagabita D 4fessage).
for the recejved nessag Initial DP Message

Threscachrewlt miqp f“éat}ql?F]BP ﬁo?fiﬂuﬁdl fon&it § GHPT R al)lef grmore

?éaére sQRENET R Sh@REQNBorOL, g nﬁfeefeétﬁﬁtdéﬁ%e pardd€ddrnBslification
for the sane. For -e. feature can be paraneter

inp i iy e thancalled jparsy, gmaﬁsf ~-EodaddPeckeal (B @usphen which is part of

R S3dag DPAL Tk (R RUTRELoMGEN AdpPAl fyBhuring te
1e@urgd thedifisation Velme@EAMﬁlt HUBreqiogisc 1 Auidéddes i Litial DP
| . Th L H | 212 d d
Rbfmtgeel s g R0 PR AR S B P Co gt done via
@HT FbajusniastheeaTAMBE. HOW tge ﬂ@d: ﬁfmddlermE\ﬂnaodasllthls message

SHOBGRT e lnhuled et e P57 alaneo0s FaTilases i o standarg
JOBSRAGS ot s bdBmPEatRind6lert2e? (EAPMea3486 QRMRY. & should be noted

standard software process conmunication inteiface.

prigthe K84 stagle 20 irytandard srodrpobibayngigyers as BEP 1, MEIRS MTP3,

Stepkredd sus, Shandard IGLeCONRYIRGid LIS layer and

MLPT, "MIP2, Mre3, SCCP, TCAP,” 1St?, and MAP & CA

ISR/ MAPICAR bte]hegs ovibs taptlw,ﬁmn ambe CSUEWH:A@@ 5@0 ag% also
0 or e I 1

55l P SOty Tt o iy BERE D ribthiSe, L ErAL 9 55

denkmwidsfor @ cGﬁBleiel&ail singaning adiffdrehio rCAa\fIEDnmIe&hgesc altbo, the

' 0l vj dlferet MEL Al so h EL -
AR D G [RTE0 SN a REA5 T410p g 35 pplaighy Rove cases
RGO fofwakdifg abmeeswaﬁ@@c bk, oF@all P thecs I steekt 20 itﬁdé&% CAP
stack 202. Finally the SS7 . stack 202 sends_ the

e Bt R bk oS TRAA i ey S5 miertiotentarth 0 SFhe STP 114

ﬁlﬂﬁé‘rrfﬁﬁ@a%dsctﬁééA%%ssJ o868 kb @ e t her  forwards
t he CAP WESMZ‘?e to of t he RPLIVN. The HPLMN

r espokhgsHBh \A’F&Pﬁméﬂw dedle Wi AmEItheRABAME s FIYEE (aesgase (e.g.

PRREREPEIMAGTRIED 1 0 EFIE N 18 off I M oavm

PEUBr bI@esysteas usmg théhinbowead prévedwosmiim itlia twaynthe crvhinmugsition
t_JL gtﬁo‘gp tLonfof call. 30Simlarly the VAP
Cﬁ@é@‘heﬁg T RERBERS 8?111 ‘Updat e/ SM5 are al so passed

t hr ouhilide HGAMEAP HiBsstecS| Reevhocion Upditd¥MELatBsoTpyssed

tﬁ,‘il?)gl r?:hqt) :Ee@%g%gsg %S PST%S WE]B cin’ the eC Lb?-IU]g ngg\jlze rch:».}n%e the

CAMEL Phase as the case may be. (Lower to Higher or Vice-Versa).
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WD 2009/ 101638PCT/ | N2009/ 000107 Al t hough, the
exanpl e enbodi nent has been descri bed above with
reference to Fig.2, it may be appreciated that the

wh $®beses processing of nessage may be extengdegniAoono01o7
ot her nessages as |Ilustrat ed in Fig.

4,5, 6, | so be
ot eaMHHED: 8 ciplBEaiyn R in dor o b DAVEE: Ffisence
b k2, deperds Wbldt&ﬁﬂ{a!ﬂﬁe afscloRdepafestie Sﬂ'@kﬁessa%e may be
processing_ (i.e. relay nodification. The M nodu

?ﬁeﬂd@és@nf’ﬂlﬁl WS&?@PI &Snﬂluzﬂat%dnt%at 3¢ ljlm%@7<§n9s1%1 end 12.
HoGkHI et GAYELs o B RS theMns tp‘f’d'cjess eSS ARFTL, HUB

'ﬁ/git em noni t ori ng. ystem rronrrtori ng

daperds vppyhe Itj’mfslysleevam“e DAMEEInEIOR. sqia mod:tﬁlcntmn

Iyryeratcl ul I i
?ﬁese gg%éd%%ébe%%%?%g‘% %5‘6 AR es ggﬁ?%lgf]‘? °h include
GaMEINEUBGANED stduBue apbdhiot-ddvinesud system morTloeinGAVEL HUB
has abi lities. .ICh Iudevrlous scepar i
expl ai Ned &} é??fn 518{1\%8% I ét}gsﬁ%ﬁtﬁﬁ'?r@i @%E{UB
i;&]dchp&bmbbﬁdn&,S Diatabhied © LV OB M BA $E cds0 24y g these rgbes down,
'?1%%?1}4 SAgaFE hase to | ower CAMEL phase cross phase

B g4 BF%W“@@WEL phase to higher CAMEL
@hmm%a% itfddange to renpve inconpatibility and
paraneter a i on/change to renove inconpatibility.
Fur t h"’éhe Wﬁﬂi@i@dm&& ilities Wé@hnﬂw}udembuﬂem@mrrms explained

‘ gﬂgg further
det al I beI OoW. ﬁs?l%ll 3:3% I yyt;] I\%{g Z\E/bﬂ?tgeg m&ude cross”phase

rgamingefgor drigheuy f?AIMIEIE ghasuohowsr E’hm ﬂ)hase,Zﬁ'ophpl%éZ roaming
as er.e phase is in connection
G R M B R oEh RS R5% it GBFicl oo
eﬁnpaabm@ éuIIch pﬁxdn-@mn efdaiﬁoﬁhhaﬂgetwiﬁavd\/ﬁic@n@ﬁﬁﬁhfyl Fhrther,
The. 30, net s aretwmcally et wor k protocols
LeFisBR RGP RSTAY Greleaties Pafetoenet o) pingnge desribed
,1hIﬁJrM@p5etﬁDUe1@\£re i ntended for applications other than -

VOI cef The Phasel and 2 adds intelligent network (IN)
ser vilgealboths CEMEesomiors arepdplined fm i nhresy sk as Phasel,

| bias ~
pﬁﬁé&% FN EPRAd FRREL WHRred) eh HIESSH in" jp contt dJnJ‘Iﬁor 6}}1 revious

Inte |gent network servi ces as re
phay- 2Phssel ced i oere tdnfinedabtfor. 3Geftiitd esnctarion) networks were

I
A0 o0k B RSL K50 B AR A v
detarmeies generdliyt mbdsu@dnh Mepsvanidkare Sntbﬁi&d&oﬂﬁplﬂi&l@tmnﬁ other than
t t t
VSleEnak B S Rl e Bt R e S AGSRM etwork,

althwigt they 86 eqedlwosdpliodas a8 aGSer 1Wher RawoRl a%é’en?g%ﬁt RB8%ork
artnership protocol (3GPP) which is

third geperatio
VISP FRTA ol JRI I K 2 88 SPIVICES SR SsweepanvtpisiisiTerentiate
tHNRLUREK b Q)r&ﬂtﬁﬁ% RaReWahap g&@fcesag“ﬁ ARG fd tét?rﬂiard fidcom

the phases are Turther described I n det a|

seEpives.  meigldigent uetwerksisyeaspd isasthe sigubling: systenol 7 g&m. memcol

DR VIR RSl TAOFRE RN VS e grmea by

netage metvle t Wehezeos |Pbhse3t defimas thiad gme(aneh qasBelkhie protocol
-(@ﬂ)_ \Qﬂl ta tgu%glqiecs:gtrsltgnq )ﬂt[ c{ owl—ﬁghci peed Wireless Networking

system development and specification.
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5 to continue unchanged, or to nodify a limted

nunber of call paraneters before allowing it to

conti nue. Phasel also nonitors the status of a call
wohrwegHika N events (i.e. call connection andPCT/IN2009/000107

di sconnection), and take appropriate action on being

i nformed of the event. CAMEL Phase2 enhances the

Alié]fyalbhalﬁwtan'@ﬁlrtﬁafdm@eﬂﬁn fiaitbelowi n addition to 10

su f ' j ,

SUPRA P IS ARl FR35Eh EIRRE2ok LSS i
cdmélﬂroﬁatﬂmmbaamaﬂatmmndei rleCSl\/Beds HedateligemdNetwork (IN).

PR B hr i el (ol DAl b e g a gy o cal

t0S EEnEIRAt AR YedS & b GRodt @ 1hiBRDNurhbdr esfagitii ameters before
control of call duration and transfer of advi

e of
allovapg & tp orBits: i ISt io2leh Boppys It atys pha call Kercerai ypnts

(12Dl EdBedti®n AdHY ARRLARBIGS, bHE PR ﬁﬁﬁﬁ‘e{t@rs)énon on being

services explicit call transfer (E )
influied of thewventD) and nul ti-party calls (I\/PTY) and

e2! CAVRASERALOCARR: Mine SURRANRY AR LGN 1 Wllfion o

serving nodé can I n nor nal
suppenting she facilities mepm ie¢lhdas edditivhe cyap albfekfian pants

e2 .and,therefore inc)udes .additiona
sith B FRF AR UHVEHE  ascr' S, BofFviey “ping, FRppmssmegss, voice
pxam@udg Oatlr |1ﬂaﬁnatib@p abildckibh esia2th-bdnd H@paich dt akdstoctured
i ces; capahilifi to hapdl e iLity. events,
S RHIeHICHED FETs A KLSED) Eerantpoy Ganebst cll AfHa g transfer
ofd %&ﬁ&@'ofpéﬁkg‘ét i BEhBioh i e ({IDHS) stHRns lxﬁlﬂﬁm@tﬂﬂl about the
packet data protocol (PDP) contexts; control of

inpRstipR 06 HiegupplementanssarTipes R itib eall Ensii(ECEhiopk efiection
(C"t?}darﬁ%llﬁ paﬁWc&lTJﬂ@q}”fﬂ Xﬂdq&fsﬁfg&q ?Foc@%ﬁﬂsgt El‘ﬁﬁ%mg information

terworki‘ng” wi t h™ support o I sed sérvite srea
fr@olaSArving 1IRBEANEDe iRtegodet msmpuﬂ caﬂ;mnhbx on t he
cap an ,
M EieRe, BRERF el oo iy, 5 WERg cludes

" add#tidnsl celphlﬁhﬁap\amch latey: duppat eﬂfaeﬂmdsitot amnhd)veﬂaad icepabilities

an exis cal.l (call .part andling).:. The -
tonmRat, R St Eopehiih' AR ol ity weh gn ot
)r&ichﬁﬁlﬁ?)éh& tdaRfng E&bhtr&l‘iﬂ'gbnd@ﬁrpﬁbkehﬁﬂﬂi deR@ce(GPRS) s*eadld)ﬁs and
O "capabilities for the enhanced handllng of cal

Pﬂ%ﬁ%&%ﬂ%ﬁﬁ%@tﬁf’&% ce%faaﬂﬁ: watrpl ofirapkile; grigyne ﬁé!lmagh both

cifERR! difiched Hhd 3ttt Michf Qo bialllo ! Lfifel; SHLGRER with
d packet. swi'tched servin netvvork entities;

Sl@a%bflorsal;sedssmgmm@( Seb%A)ons in the IP nulti rredl a

10 2008 MRS MO ISR e o

,fe@mrfsmster an operator 1 belongs to CAMEL phase X and

c e e e O re o RO Ay P e SRy to

create additional parties in an existing call (call party handling); The capability for to

_ create a new call unrelated to any other éxisting 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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5 able to provide proper services to their roamer
because of the difference or variations in their

CAMEL phases. These variations would lead to a
wORAbAd1p3 Where a subscriber from CAMEL phasﬁérrmzoowoomm
networks roans to a | ower CAVEL phase network m ght

not get Mdbile originated short message service

s@W@t&N@MSﬁCl ity as there is no provision of online

har ) ! . e network. Simlarly,
gg%‘——?é AR MEES phase?2
SUbS@bhsﬁ@é’r aﬁ%ﬁ&aﬁo@ 1%6% ARER AR X0l Sperhe2 belongs to
subscri ber would not be able to use the onPlne

CERaR phipe e dvtiiug gssume dispaiarie adiete thery aeaoepaiatons Pnd e ot
BBkS BloviR R P A G1cB00SEENARLRS beckh U148, drib@ndor variations

| ustr at ssage Cri ong wt
lrp i&éﬂrc OAMNEL cphesesnd Tbswuvm'tamoms woulsirleadtiaoz lcondition where a

<SR PRF FLBo Bt L GHEL Snor

mlglxﬂ avegetMatilel wiginspdahert ﬁ:mwge sBavik (MHEEBIS) fadlit as there is
ste bile porigin te at ed sh
S Sl bl of SR gt PaMBal RbE] Betparin: Siatleth. n
aﬁtﬂﬂi@%c@@dd@ vﬂi&ﬂ EQQJKMEL ﬂﬁﬁéQeEuHs&%eQ giﬁo %S t& M SAISEI0 Phase3
flow ( MJ MI' voi ce ca and GPRS

nghweEs, Fvwber%%%@ PW%%%W@%@@HEW% gharsiag features.
SinMe| MES RAPTRHRE GAtH SRR G@ﬁMEHlaH@ﬁg %Qaﬁmbycﬁgﬁfes’sﬁ to 12

hase roamng scenari os of an in-Toaner

uglezae imisasagp desasthed idpoa3witlo Prshepadizions eachegsemptions from
néngf‘?ct gor{ﬂ'(g‘aghe@@§§%u&eg gﬂ@ﬁﬁﬁﬁﬁv@ngﬂé gal o?g@&e%;ﬁl%)rn CMled

hase hase arlo
C&M&It meﬁsag@é dogation ﬁp@me fovaticmumiatecfonizangra pmha&aﬁiﬁl‘@ktem

se CA hase2 network.. .The flo
mBR SRR bt hrfirelMistof BRRSEe TN i neragrpbile
tedmmme& s'ohaﬁlzsbm Nganaghl makeﬁaﬂlﬂ Sﬁfst@:nliiesﬁibnﬂdﬁ%@RSﬂMﬁMT
ort role in changing the
Sl@ﬁl\ﬁoéw %‘é&% %W)capabl ity paraneter
Lthtib0Taddton Update (LU rressage al ong with other
activities to achi eve phase i ndependent roam ng. The-

NéLOCPMBl ppdste dasiotves W@W@@@W@@ of€sAMEbs meeseges\AnR icross
plRsS} sé'éﬁﬁk‘ﬂ@sr %in R eder rl@ﬁ Ilvﬂghyfﬁ s ﬁ&%? to

to Fig. e noted that t
Phepedy ﬂ(@gﬁ@l uylal@fmm phase2 to phasel and location update from phaseB to

phase. Fig.3 shows a scenario of location update procedure of an in-roamer coming -
from a CAMEL phase3 network to a CAMEL phase2 network. 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 marmer as explained supra
with reference to Fig.2. It may be noted that the blocks shows in figures 3 to 12

corfespond 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
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correspond to a conmuni cation device in a particul ar
CAMEL phase. For exanple, fig.3 shows a block 310
"that corresponds to nobile station (M5) 310 of a

W' aResnsiet work 310 that tries to latch in appRasmm00107
network. The M5 of phase3 network 310 sends a

Location Update request i.e. (A LUREQ to VLR of
nthase?] ntikvwick t3kikhTihe. phideR nefwqrkia e Mk oftrake3f netdduder3 10

ds_| ocati pdat t UPD. L Tl
SRR R DR SRl SV S ERT | AT oo
3METEATRLRW JFh pEAEL nBRvodk CREME! |Jehds t Oldcaidnl e 13&ypest
The CAMEL HUB 112 updates | ocation request and,., .
(YIAPHTPH A LG TIODCRHON aish i £ MARNMEoRle- application par)
ne@Rgdi WithycARm, R cQ]ifvabElf’cﬁ‘%@ eangterks 314 e TAMEL HUB

siml'ar manner as explained supra with reference to

113 epdates Tvatipil Rquest pi AdiodAR _JOCABER R with CAMEL

oA £ R LA, UL 1 s A G

swubwith ifeencab FiER. t he form of MAP Insert Subscriber

i oP TR e yeni 4 orE e Ceaya el DEATTORARER from

- CBMEIC HUB 1 0Naddéefarss iheOocioS TESHLE 6f SEAMBLnetilik B12 sends

he. . CAVMEL HUB 112 truncates the SM5-CSI information .
Riber 4t En t%fe%a@ of ﬁ%ﬁ%ﬁﬁ@é PriSHbY Atelp messasr) avith-Origipating
CAMES!L SuBscrlpBoR  Inkhaskedh (6L kind 18hortl Mssage Service CAMEL

- acknow Ségerrent of map subscriber data is sent to

Sesgnmtiongtormation (SMS_GHtocAMMEL IEB1HIZ. {ThetGroMEL R 112

ebSIR, SVRSC SRS B RO ORI 0 g

- with ©O-G8F tos€hl ©f phase? ketwiatled@e The acknowbkigemeni pl atap stlscriber

, ‘Mfé I n 20 recei pt of acknow edge from
d%&'ftwgﬁase Lne \ﬁ?\g}§'314 sends further MAP update
| ocdlheoCAAdEDLORUER gHIZe firthieo svhdd die MIAR edsdretsubickber data

st L DD R e o T R e okl 514

| fuRBEMRES b dkesaeddRetoVisdétishl Gpdatd) R CANIET, fﬁmrmbeg%ial on

| gcatj on update may _be initiated by an in-roaner
reeIph ﬁ@ck@vé@mfrgnﬁﬁéi bRt Retvpi ldamms frberddAP update

1oBfoWC Knod RV VAL 1 é\dﬂég@fh Sk B18 PR of phase2
manner - as explained supra Wth reference to |g.3.

nepgerkeddanriber sanids checheraom fptate Crnfirme apesbrigeito WS fof pbase3

I itk pther activities to achi eve the
neiFERIIBaB SNtk 1

réam ng, CAMEL HUB 112 changes the
In another example, a location update may be initiated by an in-roamer

coming to CAMEL phasel network from CAMEL phase? 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 phase]l 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 phase? network

12



10

15

20

25

30

‘phpsegstorphasel andvinealipis updaia iyl CYRSs o PiRgE X 1B

I nsert Subscriber Data (1SO com ng from phase2 HLR

i nto phasel conpatible ISD. 30 The | ocation update.to
CAMEL phasel network com ng from CAMEL phase2 network
W@y@b,y@g%si m | ar process as for |ocation updptem@bosoonior
phase3 network to phase2 network. The M5 of phase3
network in phase2 network 310, VLR of phase2 network
332 2nd (HLRHoRpbiscp hatresk Aét wets kerdaced guitls Mepf plaseR wptpmrk in

eieeLor R o W Bt BPREh BRI IS ot JRGVEL

H19B pliagesiaded i6 kithila inafmer e fordscation update firarMi pfdm phase3 to

i f hase3 Th
PPt rBIFPHAS 8 FHSL SBm SRt RMFFY BAAGE: HEri Kook

tHiONSiis fbdsab ALeBs phade Vhdtwolk, MEL HIER \wad KL RCAMEHAse2

HUB and HLR of phase2 netwark as_ex a| ned for
neoslk Porkplpiensfer osrtiogrmd@s o ghed dxphas In yet
anot ek SGRMY: isCenaflo! £ ?&Eﬂl&ﬂ"l&%ﬁf@frﬁy %Mnfﬁﬁteﬂ Myt drdinS@amer

by an in-roaner comng to %hasel network from

c@ﬁh@_torﬁaéwl praselonetwoafiem GAHEL phasedneaiveks FAMEL HUB

B0 o BABEM S S s bR, T

(IAMELtHfﬂB ]rlaltherefmrepplagm ahi inpopztsrelel inpepddide phase dadepeagient

<SR RE SR Ae T rog PP abeS B b QhdiByvi o

s rrlﬁe VIS Bh?ﬁa@és RELOR ik pBi@Z ety 3 1 SR Bf phdsad nétwork
312 and HLR o

h 3 k 314 ith .
B 64 1 6 PheR ISMIETE 1 1HiREEAFP R MR-} HELr in
ﬂﬂ%e%@ﬁwﬁ‘ﬁ dvm B hasBD ASG3KHIVIIEK of Fhe CAMRorid STIUBAMEL

is placed in simlar manner as for |ocation

fﬂﬂiﬂ di? i pacedrin siwdlar srappergs foripration ypdae fos phave3 tephased The

SR kgD il el Ry g

stdpRtmeIpm a&qmﬁaseétm@wﬁkaﬁw &8 cand oM LR oefaphiased network as

dat hase ation Update for GPRS:
eﬁgl Sifcgg%‘iz_‘l% ﬂuﬁ%ﬁﬁégg‘%ﬂ?éﬂgggml udes vari ous
}'_S)@ﬂ:ﬁiillrUﬂﬁt@ﬁor&ﬂ?RISn roaner such as |ocation update for
GPRS_fr hase catlonu date.for
't omTh B0t B8 PP RS G o3 PO B AHRTES §o Taspenr suoh
ab 1QALHN AR foR GHIES fbm phifsao pheab] meaﬂmd@aas f6:0GPRS from
GPRS are further explained in detail belo

oo plisghagthess

1«5‘%%9}1 aftégrfo?éf’ﬁ%f’éﬁlﬁﬂerlé ﬁ@in‘é‘d {PdetfiRRwWSEr s of

ase. et wo com n ase2 network. The Locati on
Updaﬂg @Pmsm@m éfUlamapabﬂm@ard@nn% Grrish ghasg ropgmg for

1@%@&% %Pﬂa%? ﬁg # 0] r O?r% ag e OW (gﬁ;%%% g%’pﬂ%ef ﬁagvork. The

Location Update GPRS procedure of an In-Roamer coming to CAMEL pbase2

network from CAMEL phase3 network has been shown in the form of message flow
diagram. |

A MS of phase3 network in phasez network 410 sends a Location Update
GPRS request to SGSN (Servmg GPRS support node) of phaseZ networks 412. The
SGSN of phase.’i 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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A Ms of phaséS network in phase2 network 410 sends a
Locati on Update 30 GPRS request to SGSN (Serving GPRS
support node) of phase2 networks 412. The SGSN of

wWhaRs401gst Wwork 412 is responsible for the depgy,
data packets fromand to the nobile stations W/ﬁqzlxi%ﬁimm

Its geographical service area. The SGSN of phase2 WO
2009 107 69RPCT 104360 SIOTOLOT st GBRE 1o0rion il repgest with

r t
AR b TGS 12RO 1080 Hcons
I%Mfihﬂelﬂlﬁgmﬁéﬁasf ebqﬂmn@imlprmwﬂth sifericherr toritigRer The<CAMEL HUB
expl al ne Su
A bt B AP e i
b @&q@%ﬁ ph&ep hasfodk ang wEikdhei U S3ARS fdiq&sbﬁreqalvaéé@ CAMEL

network 414, while the LLI GPRS request received by
FOAREL? WoBldiEye WAfPY have phase2. CAMEL HUB 112 wil

not %gmgf ﬁﬂ? ﬁ%sl}s, Addf 889gd thd BESNLAIIESS aQ eheS EUCN
t ownar ase13 netvvork 414 The CA 1 Sgeae
sefidine $ovrdrds H@Rsof:snasemﬁwvﬁﬁ@ feh (I P@M@& L{E %10138 the

%%1%# _?gl 1% 10n3ﬂ1(£%%':r§]/ ce gg;p@nﬁgblzﬁé?gﬁ%?\l’ﬁgﬁ é TIOP) list, Service

[in
hﬁol)fuﬁ(&ib@l (BeH) hddrmanéidstaolk hpiiiog Ftadeteopived am H %h@f phase3

COVEL SB 12 MAd, R0k ASNSGRSbrRE CFH s of phase

ﬂe%&k vi¢2 GRIRS CMIBT HIP it 01 wilihiao feceive GPRS subscnptlon data from
HLR of phase3 network 414 and send it 1o SGSN of phase2 network 412. ~The
request confitmation for phase independent roaming is sent to MS of phase3 network

in phaSe’? network410.

In yet another scenario, a location update for GPRS users is initiated by an in-
roamer coming from CAMEL phase?2 network to CAMEL phasel network. The flow
dizgram (not shown in fig 4) and the flow of instructions would be similar with
changes in the functional block. For instance, MS of phase3 network in phase2
network 410, SGSN of phase2 network 412 énd HLR of phase3 network 414 are
replaced with MS of phase2 network in phasel network, SGSN of phasei network
and HLR of phase2 network respectively. -

The CAMEL HUB 112 similarly changes the supported CAMEL 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 yot another scenario, the CAMEL HUB 112 receives CAMEL Subscriber
Information (CSI) which is not applicable in Phasel network. The CAMEL HUB 112
does niot send the CSI to SGSN of phasel network. The location update for GPRS
users of an n-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

14



16

i5

20

25

30

HLR of phase3 network 414 and send it to SGSN of

phase2 network 412. The request confirmation for

phase independent roaming is sent to M5 of phase3
wWis1000diesk> I n phase2 network410. |In yet anot Refmnzo09/000107

scenario, a location update for GPRS users is

initiated by an in- roanmer com ng from CAMEL phase2
memmm&@@mﬁm$mmm¢mmmwkmmmmmmmma@mmm The

chS il oo e MR Y e
cRhEaK UM 12 NstsaiiCe virldal SGSEhas edent mﬁd«zel Iﬁha@daaﬁqﬂmdem

20 network-410, SGSN of phase2 network 412 and HLR of
Kﬁﬁ@@éB network 414 are replaced with M5 of phase2

net hass 1 DLLWRE ki C@@%ﬁoﬁﬁatﬂ)ﬁ@ﬁe S@?ta‘&@fegs @&dlce
HLR o ase? network respectively. CAMEL

kegi, dﬁhwlt h@dbhang@metemeetsm p blesr EAMEM@B b}?ag@'eﬁ ﬂleLCtPRS CSI

R SR Al AP

GERSNSIddSES. i The ﬁ:am FEE At alse natictvgs mmsdﬂmomﬁata

SRt of Fite e oo R R RasEY Shbhet ad s tHE e

. HUIB C1P feSecined tham%gmbi @ath i Bleafei ofebARY foserTISabyCAME Data

HUB 112
(ISD) message.

MO/MT SMS ,
The initiation of MO/MT SMS in a cross phase roaming that includes various
scenarios such as MO/MT SMS from phase3 to phaseZ, MO/MT SMS from phase?2 to

phasel, and MO/MT SMS from phase3 fo phasel. These_locétion updates for

MO/MT SMS in various locations are further explained in detail below.

Fig. 5 illustrates the CAMEL HUB capabilities during cross phase roaming
from a Phase-3 network to a Phase-2 network for MO/MT SMS (mobile
originated/mobile terminated short message service). The MO/MT SMS typically
includes short text messagés from a mobile device. The mobile device and the
associated carrier's petwork support this feature. '

As shown in fig.5, the functional blocks include a MS of phase3 network in

' phase2 network 310, Service Switching Functmn (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 i)hase3 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 SMS

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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does not send the CSI to SGSN of phasel network. The
| ocati on update for GPRS 30 users of an in-roaner
com ng from phase3 network to CAMEL phasel network

gSimlar with changes in t he phases
%%Hg?/ﬂlgﬁ%l bl ocks. The CAMEL HUB 112 sim | ar?&/ﬁ\ﬂﬁwmuom?'

changes the CAMEL Phase capability from Phasel to
nE’e@@h'g@% {h8 GAD@ELLI@QBHUQ” ThPdaheei BB mgﬁmm@l&cm saved

forwards it to HLR of phase-3 network. The CAl
dynig g [LopasioncHadye nrecedwesty audedtbe ipiiial ﬁE’_SMS (IDPSMS)

MEL %[EE i
orgerE to gghl eve phase- néé?g{re] g@@g%ﬁﬂg&ﬁ@)}s 18 SCF
ofphise3 miBodkl N 2s t'ﬁneﬁowlshOV@Sin fig§ dsmd@s’cnhﬁ:s(thé ME B@5 flow in

r [ K de aul t handl i ng paraneters
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an Wi end GPRS-
SR B DS cPiite Bt e Py e MO U 112

tA4a¢ &iré 60 bhifheadh SEhORIOOIAS A0 GurfBBASIni ot sith Bar HAANer as
of. phasel network. e CAMEL to HUB 112 receives the

explpBed pEse Vit wierancene Figdm Bre VAPHIZJEIB 147 pill hepsipuated
ba%en M@b{%ﬁ%@%ﬁw&@é}{ﬁ SBof phase2 1 ‘{%ﬁoﬂk Bhd g@: é]glgme all

In a cross phase rbam ng
maaagwsla@dén MO SMS. u&'hls ébWMBOMFGSSN@S fthegviil FHMS #8wi {m which,

ﬁ%::%ﬁ@%o rr%li% ase?‘MF:I HOE %‘Fﬁeslié %g% %g il When

a fsalysciifior Ww%omma:etmk td mmﬂter QEtsork:, thfetﬂﬁdﬂenetwmks are of

SRRt fa IR hp el suery” CroeBL bt ElenBi or

phaseaflerladeing (he MO Fbrviaal SMPhRSRg st BOF lof bRdse MabtWbrk.
I\/IS% bile orlg[nated/rmblletermnated short
Theed BD m ById_DPymssagprshenld be 1 spgciplonympher gepvided

bgshﬁr}tpm@qto gﬁﬁﬁages froma nobile device. The nobile
devi ce and the associ ated carrier's network support

t hi sAfspagigl service shoul\be glgbingd foz thlﬁgpgclalt enifey e theofGF of

Hﬁlgtg\?\ﬂé?) llbx%ﬁdggﬁblﬁ% Wunct I on (%ﬁ)&% service,

dedaptiin #{UB SM? ch8er \Mflﬂebecdmt:rf(ﬂm ftend4Q enbscH6H)s willance when

e KBRS (et BT B 2 S B8 e o iso
hph gge r&ia’gal:?l thaHERSOF rpdehee BRKL (Hlfﬁﬁ:@&@,@:hgﬁ thfeiheglg Flgéc%?/ﬂ)e
chf o fgq%rsglﬂ%?glbs& 3 Bilandors R o6 dhe Chsneha Mobile

msgmatéaar FOrARESh@® My %ag L FSWDY @il %e@iﬁﬁﬁr}@@gtm will
IS situated between

The CAMEL HUB
sepfh SBEH TSP vt MO TpisASMES 1s mot submited to SMSC). Aftr
successful submission of msg to its service center, CAMEIL 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.-Z. The
CAMEL HUB 112 is situated between mobile switching center (MSC) bf phaéel
network and SCF of pbase3 network and will handle all messa‘géé related to MO SMS
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10The initiation of MJM call in a cross phase

roam ng includes various scenarios such as MJ Ml cal |
from phase3 to phase2, MO MI call from phase2 to
WOaRsho@fd MI MI call from phase3 to phasel pcdp@s®mooror
| ocation updates for MO MI call in various | ocatl ons

are further | ai ned in detail below, Fig

cohtiralBng tie esll ﬂ@fi) @albhar@m;éﬁ loyybalagesatsie ?ﬂiﬂﬁié?ed &aﬁuﬁbas per the
lcrosslmrﬁed ' 15.- for MOM call from phase3
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winel Meletihs RFASRR Hetuhrk @didde: %B’Eéf b‘MBeZZl ll%‘twomﬁnqﬁhasel

hone phase3 network 612, call ed subs Gate bile

—@Wmemﬁ@dmbésc/ofm%waé@wr& OF of s Rhgsel

B

mmmﬂ@mbamm pbaspz Bée GAMER HUA2ismladed é*m@veerrmﬁc of
E}FS%E ﬁlgtsv\?ogkﬁﬁ‘ 'séF g h&%z%% A L e@ﬁ%n&ﬂ%%&?%ﬁ!% Eél:Q&f o MO

ORES 'I'n net wo
calp call its hone netvvork subscrl ber (cal I ed

b b t t
315" e b e et R RE R TR SR o

Ph8den0ndtwbAO caigh SCFpHabe1hasmoh ase 3rice tw\mali Bid honiBheetwork

“"CAMEL HUB 112 30 functions in a sim/l panner.

subisriberrisdl cd gbeeribpt 1§ 1pdiscvEhbeme BRPH)-2 Smﬁﬁe‘flﬂﬁﬁeavve‘a@fk ®
phAQMIRLR afghg’ @ha?én?? Lo &8, Ml at AMHELOWUENA12 handles an

term nat i However, it is to be noted that
ointine eliafginghdraghlitsoaindinees medsiar i os, home si gnal

gggg;&i@i‘g%(lé‘g@#%’?é 6%%%” 8{)%% ;348 s shoyip e Y EQHLEL HUB:
148 dis wiarled Haitt | imeihealhowedeivied ric éyppie ChalgidgaRequst — max call
cﬁura%ouftonarsec nerlrngt EﬁBl &9' Gis! nB i rgsel‘d | Thit %e?qlzs) stopped on
receiving ERB (O-Disconnect) and CAMEL HUB 112 sends apply charging report to
SCF with ERB (O-Disconnect). Also, the CAMEL HUB 112 starts another delta
timer after sending apply charging report (ACR) to SCF so that the duration 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 send
ACR with ERB (dlsconnect) |
Further, in yet another scenario, an in-roamer initiates a mobile ongmated call,

roaming in phasel network; cornmg 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 MSClof phasel network and SCF of phase?:
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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In yet another exanple scenario, an In-roaner
initiates a nobile originated call, roam ng in phase
net work, com ng from phase2 network, the CAMEL HUB 5

Wfl(;go(,g@&g@ care of phase difference bet ween h @R ada6b /000107
visited network by functioning in a simlar manner as

expl ai ned supra with reference to Fig.2. The
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get the tinmer value in apply charging
request and it wll be started after receiving
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10 ERB (0-Answer) fromvisited SSF. In such a-
situation, when CAMEL HUB 112 receives ERR with

0-answer from SSF, a tiner is started on CAMEL HUB

wd oWk dibsst he timer value received in Apply chaspibhooetor
request (which would be the nmax all owed call

duration). When CAMEL HL1B 112 recei ves ERB
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simlar manner as expl ained supra with reference to
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%I(es caraest()et3 thcre] %P% FD% ]Szessmn posmg as gGSN and GGSN. Also it caters to
the all CAMEL messages required for online charging for the usage éf GPRS services
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 phéseZ
network and GGSN of phase2 network. In this case, the subscriber moves from
Phase? to Phase] 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 CAN[EL 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 0pe§:ator and a separate

service defined on that number so that SCF can send APP_CHRG (apply charging
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5 phaséS network 714.The fl ow of information anong
mentioned function blocks can be referred fromthe
fig.7. In this case the subscri ber noves from

Phase2 network and uses GPRS serVi g@syn:64oabh107
v‘rF;JEl%%f‘bal\%query to know the I P address of GGSN wth its

own DNS. DNS query response further consists of an IF
regdelt)es $SOfo CAlMol chdgBng.12. 10 The CAVEL HUB 112

o SR 2 S STt SO LSO e

addRlif Do BBEsAGhing naEEIAPING Wit DRSS bR Rehdbed clgate IR eontext
PDP context to GGSN. addr ess rec}g ved earlier Aﬂ
reqEesh 6h S5 MR dhe Fopddress fgund BalPNS msprycgionsg  Alier receiving

eSS RIS Bontdxd e spONMEL tHIUBARE, BOPASenti ERBRAKRS 4 thd) SCF of
event PDP context established ack. The CAVEL HUB 112

phme? getieds  he tER_SSIRG trpquset, isviptebiediay (SYELJAURS 1@y from
' t
SERC e p%gﬁh%ﬁﬁ%ﬁé RARRI% acﬁﬁ&g{v%g\me}waﬁle edBVed in

I's” stoppe I'ther expires or
APBcEHREs Thes tiner FDPE white fLrdiher. cxives @R@md’é@ omtexs request

RFEESRENRLTH 215 8856 Sabal 8 SLADPLAL 58 g

tralsfeﬂhﬁg: ghirbgsh hisalis chaamEAVELrtidahe MR ahimrek d2ficle oeguag and

bR geat Vst HRE Cometoogs A0 B BCane AU ECRLEL R o

adtiih] SCENTWEn JE81H) €GB s@dp Halk i ehrg! u%s@n@éldnﬁ Sst @@deﬁted

~of the GPRS PDP Sessi on posi ng as_ S
3

toj GAMEL By BRBrygitly fiscaompet sepds e §GEsnd @W&&PP&HRG RPT
zs%'o's&ﬁ 16 Ber ¢l Rt WUB REMS AT DRl BPIRSR] égi’gi{ée%ék Rysééte

- Roanmer. The functional blocks i nvol I n such
F@ﬁ@e iarapotier efenptia yd®n2s sehstuinr koiams phedME phessl m,etwork

R NS Lo U BT B8R e
HYBbsores e thermmofmmmﬁﬂasmﬁnneo aPladahednsmpimowith safetence to
r 5 9t en S B Sk o,
cate@Sahs 8l CAME efesRiged Rl stk chadink thildRe Ilshge of GPRS
Sersv(;(?elélbgrt%gglgfrgglgersends Create PDP cont ext to CAME

“The various functional blocks involved in such a case are MS of phase3
network in phasel network, SGSN of phasel network, CAMEL HURB, SCF of phase3
network and GGSN of phase3 network. The flow of instructions to functional blocks
is similar as é'xplained for functional block mentioned in fig. 7 for phaéeS network to
phase2 network. '

, 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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30 HUB 112. CAMEL HUB 112 further sends IDP to the

SCF of the subscriber. The I DP would have a speci al

nunber provided by the HPLMN operator and a separate .
LA efined on that nunber so that SCF cg

‘i@%ﬁ%@ﬁ&% apply charging request) to S SF toegélﬁdta% 0107

char gi ng. ~ CAMEL HUB 112 nmakes a query to know

atifressafotutithin JBEShhdrPragdarses & flac ReseihiimgCreate R smigxd Fasponse,

P dr n eat e PDP cont ext
w%&%ﬁf’m g"eeg found in DNS query
I €S peNPesontkt, hidheGRbMiNRE afk & SR 6f ﬁﬁ&mmam The CAMEL
Irgfsponse the CAVEL HUB sends ERB

h
sS850 Fativar enerridhenpp seisRts Y @t- ?’%tso t fStﬁeEmer is
@by éAWEtm R Bpitds%or’ 4 BigkoREet Jlasce%t/%gf ¢AMBEREIRUB. The GRS

erefore starts atimer with tiner-"val ue received
segon GHReated dsPacketdpaia tsdppmsistredh threuehithin & clagoppl é@r@rer the
r [
PPt i BRR S eGN0I PHPE Nttt Rccciyog by
OAMREEIB il iy through this I P channel. Further, the M5
n|t at es 1 SGSN .send Del et e PDPc.

A I -CAVELET B sends it to actual
GGSEIThW[MMEI;t p]:alse @?ﬂn@&i‘tﬂﬁ ld@éretoehJEElECphasﬁﬁmm similar
wth request cc pted to CAMEL RB t
SR BT SLTUEE H’% 81"%%:?1’% &Oaﬁsﬂ%j\gﬁ&l%gﬂi \gPRES YR, phase.
Tmss@e@@ﬁtmsjsﬂﬁﬁﬁ,lud%\t&hu%dwé o B uRRkE R RBES, MO/MT

Response back to SGSN. 1 rther, in another
SEL MPMTvioess alls gnd £1PRse pesvion flow nTisssmnd s spenarios are

ﬁggfey\@d"}éréaqﬂh&gjgag‘? CAMEL phiase3 network and tries to
attenpt for an | essr on CAMEL HUB cones in the

samger as expl ai ned supra wi th

2225?%390%%%% %%%%55 PG Py el Do of an
int-tvamat IsurﬂiAhE[locaﬂ&s agéaie rfaqmuphesﬂftor phméa rlecanhﬁrtgjdag from

A Tt R S T e M e

ﬁﬂth@ré@l@xﬁedﬂﬂaa@@bﬂew\ork in phasel network, SGSN of
phaiig net wor k, CAMEL HUB, SCF of phase3 net wor k and
g ﬁwa?é%% the (hisP kPhasthoamingpiolowen SANEL irbiase toohigher

chwnet, igBRR! fobl1eGksn vpdst ruzrtar I\/@Sﬁﬁfﬁ%@%&egetwafk is coming in
functional bl ock nentioned for phase3
phaseiveeirvorio Z"Qe ﬁlfd‘ﬁ@ HEB\Abk%Plays an impoftaph e gmshanging the

e e

indpgentignt atdzdmags Aefsh@@srm fig8h varisis o?mtlﬁm;mo‘ﬂum BMSBade MS of

PSSR bR olf VRSP Sadepgtane KvmL

HUBIVEDddHJBILm&”PhEEthk&UB 30 112 then sends |ID?
to . the SCF of the subscgriber. CAMEL HUB
112 flaw §f FFEPGRONS ARTEE, VERRUSpdrionaldeglss|ipexplained in the

Fia@®c orHdl (aMED - KB ﬁQCfuﬁdﬂthﬁ{ a SIRAIES mehRR b8 RN EPL AlX bith
request to GGSN on the IP

reference to Fig.2 and chauges the ISD coming from Phase2 HLR into Phase3

Cqmpauble 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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address found in DNS query response. After Receiving
Create PDP context response, the CAMEL HUB 112 sends
ER GPRS wi th event PDP context, which

vﬁﬁ%@%gﬁ&% ack to SCF of phase3 network. Th SctrtNYBido/ 000107

al so starts a tiner, when it gets APP CERG
GPRS and this tiner is 5 stopped when it expires or a
di scBaoheaidress->raeomi S’@Eacﬂl‘.}teﬁAl\/EL HUB. The GPRS session

i < DR o) PR e HACTBIon: BONPES LM ECoRRabLy -

hed@ing: | s gener ghagél, mmﬁﬁauc@pl(a; e2,PDiRg. 3Re@uRedion:S not used
received by CAMEL HUB, 112. G 0SS phase roani ng (| ower

neiEfigafighe to CAMEROTISELE . ai‘(?)"’ﬁqé“’%éL phase roani ng '
fromy QuesndiR: RESRRS, @@%Q{daﬁﬂ' eRss &d @ML %%@rﬂe@\ﬁork

as di scussed under cross phase roam ng for higher to

pavBANGANBhassh ackvorih The CUDWELI 16U R 1rHlays! sncrpagant role in
kRFR G0VER Bbfay B R 06 b o RIS Mook e

phﬁsmdescte:hat mmzag e Thervduens dovcdiosd qompdmmvdmdow such

schikf SRR AT oo e i PRSe Ponatuty SER, Hiptoec? ataer

CWMED UEUB depahd ¢H.J0bf Phast/1- ictaomk! heoPAREEL BUBL 11Qchanges
u te fro |.ocat | date from

thﬁﬂg@é’l"mt“@ gﬁ‘gg)g iﬁﬁ% ’6‘6‘)3?1?36?12 G%BQ@?%S@& phasel to
phaseRe AdReorliRGRkHGH RS e i tibht] itRks Spith@ shaflar 1 as
detail below. 20Fig.8 illustrates the cross phase

megtigRed gndhe Fﬁsxﬁermm @@@wt lestimgmerth @N@E@Cpﬁ?&g@ned in

- fiE8 s RIALhGR: YRARKE %oﬁgﬂﬁe% 511 cﬁ lga%e been

comng in phase3 net k CAMEL H
meRipet amspecidicatiatn  changi ng the VLR capabi | i ty of LU

- MeSSRGSer aéhgl%ge \r%%étﬁeroécgﬁéno%ér\éhlt 5.11631 1&811,11?&% rygr%\é g Eﬁ&MEL

phase-i ndepen var 1-ous
pHasefc hetowoelt fromdQARET| picﬂst:llj aethbriof I&@cﬁhaﬁtaat&nn EIAMIEK HUB |

Phase- 3 network 310, .VLR of phase-3 network 810,
e S ol s iRt 3¢ aNdierdcupipavith refirénce to

F1'£12€fofr lchigiig The SATRIE4pabilisy QITDUGnMgeOél&n Hritﬁfoﬁﬁﬂ aktivities to
| ocks is explained in the Fig The 112

& ttho ARaspidependat rapmiAgn nEhe fggéi@kl@h Wae@ @gﬁr@“ow would

~ bd SEREERS 8s HOhdS! her eﬁﬂ%@@ Q&gﬁé 8t6nd AUPLAL Rbuld ﬁl%lve in

Phase2 HLR i nto. Phase3 30 rrpatl bl'e 1SD. The CAME
refapng shangingeindoessionHer shsifesfunpiéenchblogar Zhe tarctiond ﬁ:locks

r' ing%"i\//%l l&ﬁs_M:SE?E%hsrsH: BQt%Ek GEPRESS %m&%?,' ?LR &f Phase3 network, |

. CAMEL HUB and HLR of Phasel network. The CAMEL HUB 112 changes the ISD

coming from Phase]l HLR into Phase3 Compatible ISD CAMEL HUB 112 self
generates the SMSCSI having parameter: - | _

, Tdb  data list>sms  _trigger - detection  _point: -
>8MS_COLLECTED INFO Service key-> received in O-CSI Scf address->
actual SCF address Default sms_ handling: release Extension: not uwsed

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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Servi ce key-> sane as 0-CSlI' s service key received
fromHLR Scf _ address-> actual SCF address
Default _sms _ handling: release Extension: not used
v Wby -lg pability _ handling: phase infornat @ﬂn{z%woomm
) éo Ext ensi on: not used notification _
cse: not used csi active: not used. 5In yet anot her
Lcﬁ:ﬁﬁcﬁtamdatefbhePRl Roamer corres t o CAMEL phase2 netvvork

fro CAMEL, p eI he CAVMEL HUB 1
e ANaER Pa o R ) a0 B pf o PP et
asq@@aﬁaﬂ% dfth GRS Brofl frase2astphiicl] Reatich @aaieefuﬁeme from
phase- |nde endent r-oam ng. The vg éboous functio

phegpipionhase? | loesioR ruRGE o8 RIS | PR bR oy Pﬁ*ﬁﬁ% elhese

oo TOEOTRS 12 AR efonklt RLQRAPALEIATEN bolow.

FigaNBustHpB the Joctian gedate Hfer GBBScwmmyISr ﬁoﬁﬁlpnaéél inphase3
[ nt Rhase2.

nepwark Aflet PR armn&fh%sﬁese alF]cFP%r(]: oc S anﬁé‘.“ﬁ‘é’m‘?

sirgilan dnafner s aa{pmmsumdwm r¢fbnen¢a <] Bxg 2T thekafore acting as

ifl S o e Eo P 8 i T omstes s i

otidia6tiviliay® doBiete hb phatinhpendent tpedigf | Tirtiitional component

Further, there is anather scenari e
inyoPgdais of Bl pEOANBLTaRATER Mo, RO PN b petwork
o1ehas@hEneiveri2 duh I?M@tﬂ)f @’hﬁéeﬁl%&ﬁ 91%&16@& #kBuctions

plays an inportant role in a_sim]ar

armqalthﬁ:aﬂédﬂ@@rpﬂéﬂwkﬁ Prorcaploinedn GBS e AMED HORHgichapess

g, S KRB e B LUCHIRS? 20 Phac2 208 SMAG R BRR. The
CARGT HEB Tmedwmm icharet thaa&ﬁ&h@wddmshem @feowé mersdas sgading

| toglfigﬁ é—%t ;ﬁ%ﬁ 955 rgcg(er (ﬂ?}QS El% ﬁrfiaﬂh%nSdaﬁ ﬁ‘&g HLR

ve |1 n re errirng cC
andGeadd dno fSI}SI‘S pﬁ@ Icfdatés GRS i adnd Hlurinds . sefﬂhsen to SGSN., The

STt 088 KR i

pc@ﬁi@n,HPﬁP@f EShRE] PORS. VE%’EA‘E) Abe, EHPELCdBe Wt osifiang8&vice
the 1SD 25 com ng from Phase! HLR i nto Phase3

Kego it vieed O-SBI cpmee Naperon DR of fheyBre ofrweosssral LU. SCT
d§£§4b§§:d a%t g@ﬁ%b@gldﬁl%gsaéﬁg@{n DB at the time of successﬁ.ﬂ L.

st->sne_trigger Sdet ection_point:- >SVS
C(lLIEWE@OﬂNF%emw %MB?MGHW%GAWI@P@PZ sgwork from

1280isg AELAL BChuoRd0LRRRPR A 558 N3] GdrB%s virtal

ensi on.
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 involw}ed in such case are' MS of Phasélnetwork in

Phase? network, SGSN of Phase2 network, CAMEL HUB and HLR of Phasel
network. The flow of information ambng 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 [SD to SGSN.
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BRSSP s AR AL R D T

30CAMEL capability handling: phase information (1, 2,

and 3) Extension: not used notification to _ cse:
notused csi _ active: not used Location update for

W& Ree/0163s  1he location update for GPRS i nchgfifosonooter
various scenarios of an in-roanmer such as |ocatlon
update for GPRS from phase2 to phase3; | ocation
updarerlhed) in@RRbef & lﬂnae;eho; £ iphesed canfihd 0CGUNBN phase3

B o TS LAAE Ty EASBEL GRS it s

ahMEHABEs B Bbem%gam (£ d}me hf2a Elagan% mtﬂ SBdraphifges to

thelocatlon pdate for GPRS i s maki LU in
agiigisehe m@ﬁwﬂemd@t resgiRdg The Jﬁﬁcﬁlﬁﬁfgééo‘?kétlﬂkﬂg d ippfach a
sﬁaﬁ%ﬁ a@‘ﬁ/lgjo% Pfh%qt 5 %g'n{] Pﬁas§3 g{b @ﬁase?: network,
explained supra with reference to g 2 an there ore

Ca&MEhg{léQ and HLR lof BESkL aﬁmmdh albeSowhd isfeghption among these
ﬁg Ib bhels R sn%%l%r tg:)as%P 9%8 ?\ME%&[[}]‘E’ 1951 Ea(n es the

vities oac i eve e|n ependent roamn
sﬂjjpertédJ fatvibBh qz[hammidm eap;estﬂaphaseﬂ and sdvids af toRHiiaR &2 a sumlar
netvvorkl se3 netwo 0 f PhsSnevvo
P R E SRS s CAME T L G (1 ety pp GOSN
addrey faf thi NSU riiedsh@ Send i Nigwhide SBe I | TﬂbaCAM]mJ KRUB 112
are ex Ia| ned in fig.9. The CAMEL HUB 112 changes the

- TeSENELPPRS TRREIPHOR A& from TR end ssnds; ib 1985505~ i guch case,
-CRMIES HUB o1 idkdBie c'ﬁﬁﬁs Is1GAMERn LB ad k2o GeRN. NPhe GRAREEON,

the SGSN address in the LU nessage sendi ng towards

wHicR, Wlﬂh‘@ ThedEin (FIIPBS]QISZ isdikei VB8 IGPAEPR% bHechi pttacb iwhange of

@}l and fur %ﬁ‘é@%% ?&ﬁ% %&@fﬁaﬂﬁr‘%@ , ervice

Kyl Sk an OSPRSseEEbs kejnstbmdeﬂ D bPthei tihe ()GE%RSesaflﬂ ath, SCF

t ac 0Si ti t abl.i sh
i Fo Al SeT RO N B o et P alifiprefd o, Defaut
sd€eiyn hadsingi Relede O- CSI service key from DB at the ti me
gs/ Eggcgssful LU. SCF address: Actual SCF address
i DB at the tine of successful LU. I'n
yet BROIBBLHBCONMO/MT 8N i ROANB 'pha Remdigy feiMebs various
phase2 network from CAMEL phasel netvvork In such a

S@WMtSP@ha@QQ@MTI—@BS from piaéqz taghase3:, MO/Md) SMBEmegsel to
WI t h < Wt Yot ﬁéstei Wpﬁgiiﬂe%&amﬁﬁ%s ﬁjr%!@/MT

|es to achl eve
Shyds eaiiensd peatidenare fagthst expldineddn detril balowranner  as

expl &l ned. h yne | hvol ved|

suchfj‘i g?eﬂlzlr&gat%sthgfﬁ%&aseM%mri‘kl§%g% age et BT ing in

lfm\lnaﬁmﬂh asmog oo phase2CAMRbrkl 1 Td Isdcian dscbiiaRopf:m In-roamer
Phas vvork T ow af i.nf tion am)n ese

e BRGIS BroRuEs S, Sty i B4l b BA KR s Phase2

netRErkGAVEIANTEE HIUE 1¢h aReesd Hthé BRRR chedidpAliie Mlmaena@ ina.
to 30 phase!. The CAMEL HUB 112 does not, change the

simiesmARRes &% exnlained swpray Idis Aepstiopal blpeks sauicrdny ﬂﬁa pasaqrio are
mEﬁﬁ%%&'?m fleRig ﬁ%ﬁd‘ﬁ&ud%f Mé&%&tk% %aée@ %et%ﬁk 1010,

dress and sen [

S%E{MS% pf Bhased tl%m@de hQirZL GAI\@L FRIB didrand (S@ﬂﬁ qf Q’hta@fl network

MSGSI018 azrﬁablllddl IiaytyaﬁbdghbﬁPRﬁe B EUBIL 0D sinthd bittveer the

MR e %W&?@dftﬁsﬁﬁ@ o2 RRea Toad 8 Baldhs
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5 situation are: MS of Phasel network in Phase3

net wor k, SGSN of Phase3 network, CAMEL HUB and HLR of
Phasel network. The flow of information anong these

w Afpal blocks is simlar to as shown in Gigreddifore7
C%%%i ﬁﬁ% 112 changes the supported CAMEL phaseﬂl&n
request to phasel and sends it to HLRin a simlar

 nf¥BARE reRfeday M@ISMSE. SR fow d136 deNBEs tHBIT ER18Ides i othich

change_the SGSN to address i.n the_ LU nessage sendi hg

HUE Hd 2 dors mphgorma ity Righres 1BF it G, e opygg substriber
m%%@ssﬁ{)ﬁl%ﬂe%t‘gﬂ{catofdhgfﬂef I&@oﬁ@ diRRNEsh 'rfewtrdi‘ksggﬁl\bf dlﬁerent

such. case, CAME create GPRS CSI itself and

Cééﬁﬁlls phaset &rsdsmial;ifhESM$ & reagiveshiromife ASHiof iphpse3 network;

b AU et Bl ML T Bl B0

n&smkb Ack PDPc. Change of position) Servi ce 15

Key: O CSI erV| .stored
(TR R0 T M 1 Bt e by
Hedune Hiaeﬁskcﬁf e spﬁuﬂ&eﬁhcé & del dafined faubhizespstinl minther in the

SEﬁT@? 4 N %ﬁ/t%#fﬂ w@%lﬁgeél\'@?g@éuﬁw ¥ S%@% %Ige will be

dé&CﬁMHQEe YA Is@&s@ng& SELRARINRS FRIE [o-ass) MdWiivel By f9C¥MThis
phase2 to phase3; MJ MI SM5 from phasel to phase2 and

savicpAsSimslydes ﬁh@pﬁa‘@@ tmblsaﬁ%éﬁcﬁr@gf’émd%%ﬁi|(é1ﬁconnect) then

S?E?ﬁ‘i&ﬁé tf:ié’rc al 3 | i det 2 ﬁfb%-gfb% lb%ﬁ(t,e' Gﬂﬁ WoHd be the case

when YHD- Falﬁeéllts']w eThs GAMBE NS N2 SWSfE‘RB ddismmm:@)awhq:n MO-

$19@f5}1£‘ gsMﬁ Qnas ‘Sémﬂ%&% 51 &2 %g Aﬁ{g]ﬁieﬁuﬁef WOLKsives
such™a scenario -Todier ates a

ERo$iiSe (sobing), naideBNB’UH QaPi will isendoFRBAS_ e} \mdka.f receives

SEOSUR T B S oS B A 8158k o

% i) &eaﬁcaaaﬂ&r @M{pm]m erh SIABE the TR shUNACR @@lto SCF of
bl ocks reﬁlred in this scenario are nentioned In the

phasey. networkpd 0 hAving garamstes pl pneudse chaging iRformatitias e 3

net war Caafink
1 e SEELIC SRS o B s,

rOBVIBE BIMBE20TelPinks comingt fimm [phasl setvrk Fthe iR HUB 112

SRR, M 4TS AL s

supra. The functional blocks in such scenario includes: MS of Phase-1 network in

. Phase2 network, SSF of Phase2 network, CAMEL HUB 112, SCF of Phasei network,

and SMSC/GSMSC of Phase-1 network, HLR of Phase-1 network and MSC of called
party subscriber. The flow of information among these functional blocks is similar to
as shown in the fig.10. The CAMEIL HUB 112 is placed between MSC of phase?
network and SCF of phétsel 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 differént phase.
The ini't_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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M5C of phase3 network 1012 and the SCF of phase2
network 1020 and handles all nessages related to MO
SNB This flow al so describes the MI SMs flow in

n6eMEL HUB 112 does not come into pictUuperiheiio
|s t e case when subscriber noves fromone network to

mot her network, where both networks are of different
HPAMEN opblrame. A@ecﬂ.lrnetm&l is B&iﬁﬁ&or Hisrspedalvethifer omht BEF of

F of phase3 net 5, CAMEL HU ene t
EE O WA ey b Ol Berkicts dhidionte) MG ARGED B done
1081 WRIMO subscriber B8labed 1+v86h PRHE fo-Mdiiefectited BytS_CIDP Suéh a
a special nunber provided by the PL%E@Q@E@ator

sepisealp hawe mecféﬂf@%th%lfo@é?ﬁ rféalVPSoERB gip-gnd fhen SCF
tk[é'r’éf@l%rcrétﬁ‘tatﬂgﬁ e g ﬁg&% M%tsﬁbstzﬁl?er %ﬁiaﬁceo(flhlg RicRid be the

servi ce ction arge w | done
C:ﬁseo’vhen AOASM (ls s rTltﬂe(EAbﬁiIaHU@ MBesendeRe HRE fisgpniest) when

TS B0 S ol RO B8 oo

~ nfekage oritesetvice ctaiﬁei‘; @CDF{EE,I}H(HB 132 l;dnés ERB r(qen&)etd 8§Cked

M ongiﬂﬂ?%s lcllrnlsajkiler ér?%%%&j %galijlé‘,% bﬁ‘ %ﬁ@ mo ﬁe origmated

StvH, seitRe B phavdrerkerivbik Sborhiak Iﬁs)ni Si¥Ee i etwark. STHRIGAN®L HUB
to SMBC). I n case CAMEL HUB 112 receives is ER SMS5

- 1% takes eare otamme qherging of the MO SR 1¥R§@Hfaéﬁ%%‘m%%§ gyplained

sﬁ;ﬁ"& &ith @StefeRoe 14 Daink lﬁﬁrﬁ'}mﬁeﬁ %[bcld in¥bived Bedeh Ei'ﬁﬁtmn are MS

di sconnect) After successful subm ssion of nsg

of @badecle ngtwarkein PloowEL neqwerky I88FMfAg soft H@SEﬁBleéwarkA@%MET
Iﬂﬁglff é@%fgﬁasg{iﬁée . ngkbsm@eéﬁ@cfb@m&l %%?E)ﬁése?fMSC

one sec rmation. In yet ano
of cﬁhdrparty sabscrihen, MOW of uns&ue:s)na armbg [tieese rfinggitioaslellocks

b ROl RO AT 0c e, PRV SUBCLEN RS an

ifpaiagt fde afid ishsladdd Whﬁeennm(sbmpﬂaaeﬁ naARok ar®SSCF of phasel

xpl.ai ne u The func h P
R ket o, diss memeat o 2 200 oPYRr kI Fugh sz when a
SBENRE krovaTroi@fonERe&R2MES WRkter nGAVEL WHR Hellzthe%&ks are
Phasel network, and SMsSC/ GSMSC of Phase-1 network
oﬁilﬁewpt s BT RBsaRty WBM@@%@H@@@&W@MS The
glt%tzbﬁfm%ghﬁ OV ET 51 PEQLIRLIBbeA %e HPLMN

ocks s sim: to.as shown |nt

_ OMOCANELBCHUBWI@ i§ defpyied é@dhlb SpeEnd nurn@@ mnth eEHPLMN

VAL B OE i 5 Rl SRR el 0, o

sutls@tbed baiance véen HRB (FarSMscéivalby SCINTIdh s«cAvEEhdildBaldd Rave

R DR T R D

dEHRIENE THom mgdrﬁaebeﬂ&ldae{ﬂﬂmwkﬁd Bk qleqfasawﬁé@mFSMﬂg The
CThe i nit DP rressa e 1s sent eﬁ% CAMEL HUB 112 afte

(dipeamert givhenh M%Eﬁ%éalbsaﬁws is not
mé& td QMs@)t @Reﬂ SucBes3R® GhiGthisAMTBE Ens@r@Véegﬁge Qéhtérh §SF

rat or speci al service.is défined for this
sengEERaNMRGBEN0) A HANGEF FBF WEIchic FREn(oka18) Mo ghasel
F is service, deduction. of an SM5 charge will be done
romthe MO subscriber bal ance when ERB (o0-ans) is
M@®bE eefld by SCF. Such a service al so have the feature

nor BioPRAEPR s MTNE ERhine GO, Bbish B HEds vartous

subscri ber balance (this would be the case when
MO-FSM fails). The CAMEL HUB 112 sends an EBB

(di sconnect) when MO FSM fafls (SM5 is not submtted
to SM5C). After successful subm ssion of nessage to
its service center, CAMEL HUB 112 sends ERB (0-ans)
to SCF. Further, in an another scenario, an |n-roaner:
initiates a nobile originated
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10 SM5, roam ng in phase3 network, com ng from phasel
network. The CAMEL HUB 112 takes care of online
charging of the MO SMS in a simlar nmanner as

“g}ﬂ)l Qhﬂ%‘g supra with reference to Fig.2. The permaonnoeior
{UACt1 Ohal bl ocks invol ved in such situation are

of Phase-1 network in Phase-3 network, SSF/ MSC of

scEgng sé’chn@t M@VMT GAMEbm HiUBs<2 13 ph&EF, W0/ MTasd-flom phasel to
net wor k, C/ GSMSC

, f h f h I
DGR e MO MR el BB obicbds Ph Wé%?%ﬁpf@fgog SBtEo MMT

caﬁ@m&&daméﬁg%é HOMEY e CESn Vel Belb@mi N similar to
as explained in 10. The CAVEL HUB 112 pl ays an

i npdiig.ahtillysiates athel flow FPndEY Mk tiplefer MBCIIapRE §@aning in
phggévgét&o&n un [Ilﬂ ({I% FE%%&%%&%{)H@ r }ﬂl{: ﬁ‘pﬁbélﬁ& g atéshzf-‘ mobile

nmessages r el n such case when a
orginesai ¢aile therfb&tlzﬁilf o blktaket wor ki plosa didieemce hetvisor home

a3k By B 5L Pkl HREY b8 b2

netdAtk SMSPhakbS ﬁ(ﬁlwloﬂd mam t yistiedriSEF/MSC kaft Pha@BBI setwork 1112,

' nh LI VEN
CABES; FroBerDBL SEE" gl Froat oo otEpuer B o (gybs
GENs cRERCadsT d)fPPM}JeQV\(IIfE tchedn@ibe 1OER toTi I&la§e62 Mi1¢€,and VLR
deducti on of a SMS cha:ﬁ% is done fromthe

/Msb et palisd rsub‘?al’]éﬁ@@'@ WRbnTtedtey of Eieymafiar eppeg ﬂt?yie fetional
bIJAgFSaré el gfg gh soray 51001 ?2"‘& cetdh@cttwéeﬁzl the

recel es E sconnect and t hen S credits
vitited SIFAMGE efephastevetiodi ERbansh SGR of baina mbeselriefwork 1114

FSM fails). The CAMEL HUB
%cg‘ésﬁ ests%s& E?%Ssconnec when MO-FSM fails (SM5 is
not Is tissdehab, tacsubidisGer ofAfHaeeQ wteak st msp]iasst&:hmrk and

-

2

BT R R TR RS BT

neﬁ@ﬁk) WGWAN@U HUBN €17 Bbdvedtd I@Wp&ﬁeﬂ\lﬁit&éf DPRdesdage @eceived
cross phase roam ng includes various scenarios such -
from SpbHehmhased retwpEhmiie Rless? mtigd lcmessagoy MT cal | from

phasgls &QiANGSER: ab Ax MM Blmfhr@fﬁreﬁﬁéw |F1é@ The phase2
phase3. These | ocation updat es for MOM call in

Inifial PHLGhwends e rsent thee$CT 0 [PARSeS wordiet B recewmg

e Spchiy ILIElRRLRIbDS (Lol Tyt (conr

méssagm {hlaSE DI pbosed mtw&hesmmsﬂm MO wili.i Ktsbeuld bmnbieﬂ ¢hat

OSSR vl B, L P B RBE 1 poms

25

30

pighevin MT &dllgonly, if tildepdrindC hétdod sibsos ksarting ivGnofher partner _

Phase-2 network in Phase-3 network 1110, visited
NeWEEKNSC of Phase-3 network 1112, CAMEL HUB 112, SCF

of hiprRy Rhamer 4cdiakivohk ﬂjraﬂnercﬁﬂlﬁa@éi PWNISLIO Originated call,

GSMSC/'MsSC/ SSF of | Phase- 2 1116, call ed subs HLR of
ropRigg dn ph&sraswmkmqmmw@@nbph@al pely oty b $hephAMED HUB 112

t
o U Bl LA b AR ol ATV Mtol BERRel HE 3B nammer
as tiplaingd plrae wthbefemem tq E@ 2, i Bliet fonctiogsl/ HIBEs ¢6r spblag @@ nario
n 111 d ho 4
ar %%\?oefsphrfaé% ialgégvoF 4 a?é s EEI\I'\%WQ 2V1$ %éi\l’\ﬁgf/ﬁ/}éé of ap@lgtse—z
netoehar CAMEL. SHIDERGr | $EF of [b]meﬂ’}memm mktveakesCalled Subs

rk an ri 0 [1.1ts ho t
cBRERTs OB et CoSphOBER of B { SRR RC of caled
net wor k) . The CAMEL HUB 112 converts the phase3
Initial DP nmessage received from SSF of phase3
network, into phase2 Initia DP nessage In a simlar
manner as explained supra with reference to Fig. 2.
The phase2
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20 Initial DP nessage is further sent to the SCF of
phase2 network. On receiving Request Report BCSM
Event (RRBE)/ Apply Chargi ng (AC)/ -Continue- ( CONT)
?‘{% sgt he SSF of phase3 network establi shgspihgodddios
It should be noted that the MI call flowis not
covered inthis fig. 11. The CAMEL HUB 112 will cone
subBérbePiPGhILE The Mﬁv&é&bﬂ u@ﬁ’rhqtiohzﬁ ainbfg Maké lfﬁ{ctlﬁﬂle\lﬂb&{s are
subs is roamng in an artner 25 network. %Wg
en the

sigat 1oeas masabippadiip . E'aﬁag %1 In B Wesis sttetiest b

m@'técgsmt 191@6‘3@1* fghasé??ﬁéﬂwﬁﬁc bl BORSEZhIRR! YKL, nSUFHNY In this
from phasel he CAMEL HUB 112 takes care of

scsmgewbﬁmthe S‘é?ﬁ@‘é?eb of pissel pRiWRIkpotey insphaged nebveubrard fhies to
t
ol 5 AP BforRR il Rl oRiBURE B ot EEhERARGRA! The
CAMEIVEUE 1Phasevetts Nat ploask? ImitiRhAR enddsaves woriked Yogi B8H of
SSFE/ M5C of . pha K, CANEL. HU .
L %o o PR LMD st s Wier S0y DB By i

fuCihbl edt Buhs SOR @Tph&ﬂ&aslehﬁoran ﬂ)n\ib&niih@ﬁeqﬁestﬂb;bcedBasm Call

SEHrosdeh ABEPUR af v JRRBEAAPTY hessiog (AGY FEREREmGHONT
mbgdagd) ehef SR of?%&i@h@ﬂ%ﬁaﬁ%ﬁ&%@hﬁ@ cdll, tﬂzﬁfﬂ%epﬁé Weitihve
the visited SSF/ MSC of phase2 network and SCF o

hspging| sonetNBrik HUR, needscansensraien spegifie Billing Ritertace to
hatd RRBhhRRh a%utnﬁﬂ ﬁé:aae& gﬁum}ﬁﬁm&tpm%%eﬁkwe by -

and tries to 5 Its rrenetvvork subscr .
ApplsiCherging. Bﬁmwmé:e 4 gedific operatondephadeet intariaos 1) handledilling

ropifatesbt  AERORRA R B DB IE LV e Bl pARSR

callrinty idlits PiRtnee ssavgek sulb'ha plamglin humvilter phmiBanﬂag eis

further sent to the SCF.o hase2.netwark... On . .
eI RO SOt I BRBPE BRIt bl iginated. call,
robiBEEMh ﬁm@em net R driinigl fYo I @ todNE) /In GRER aMdénario the
the SSF of phase2 network

COSIITB LB 508 Sy oL s Berahia deiest bBE b Visiabpeyork

TN AIBHON B LAV uchdBe 88 0re ANSOPE PRASEI ﬁ&%ﬂi i€ Phase-3
Billing Interface to have i nformati on about call

negerka Yisited SEFASGd pbaserdi arieatle WA YIRLHEB ot1Re SCHhefsdome
}%épe Wor@é!ﬂga'dngubs-r@g /I{AI{SCtF%Pa?ﬁ PeRGLT '@alf%ﬁ%uﬂ% (HLR, of |

ent interface t i ng réquirenen
Phage-$ repd | ILBeMESE of cali@d' sahstviber RBBset 1.2 Thiel flowonteiniformation

oo bbb o e BRlhe i R TR iR ERMEs g

. 11)2&13 phaed bettvesiceRarisitd eﬁF/MSORﬁfa,fm:;em ﬂamm;rataeﬂ SCIVoD phael

ed_cal | oa hase3 net com ng
B eaa S et Tpige oD Sl GR o Srien et it SRplgined
suﬂuia.zwiﬂﬁl‘&'é‘reﬁfért@ ref 2. phragedd bf BRG0P Bl MHRARRRIFENANEs the
vi sited network. The functional blocks in such

 ME o fav apd derwipiagion p salh. I fbis wviovhen e yBscaiber of phasel

network comes in phase3 network and tries to call its home network subscriber (called
subseriber is in its own home network). The CAMEL HUB 112 converts the phase3
Imtlal 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 (ACY/

29
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20 network, Visited SSF/ MSC of phase-3 network, CAMEL
HUB 112, SCF of Honme Phase-1 network, Called Subs
GSMsC/ MsC/ SSF of Phase', Called subs HLR of Phase-1
Vﬁ?gﬁoy#(‘ﬁﬁ;éswsc of called subscriber Phase-1. Therf§Wiooo07
I nformati on anong these functional blocks are
simlar to as shown in fig.11. The CAMEL HUB 112 is
Ceh@aRd Bl TEasidee thél ST @hhaRB/ ihtorR estathinbesdhs aioealk As
and, SCF of phasel 25 network and handl es nessa

phase hogtvark BY| FUPPoFt @pply| areiigs e (CAMEL VR E@éneeds an
oﬁéfﬁﬁﬁsﬁ!ciﬁb Elﬁfn%rlﬁfé‘fﬁce,t R Fhe- 1&0@&&& Abo@ealf characteristics and

i nformati on I n I's scenario includes the MI call
cqrhigwpigiid wish e atheo phese bsalAppln ﬁhmmng cabis willehe @hepecific

BB B ) BRI SO B Ll

Caivsic rhilgBr 112 wiilh ﬁm:&om\m Madnealinetiworf kt)s paftner @GAWBLL BB is

112 conve s_the 3 30 Initial DP nessage,
TP Vel BPH‘%%T:'P hase3 network, into phasel
GPRStsbaliorﬁbemessage The phasel Initial DP nessage is

further, sent t h phasel twork., On
r ecei Vg EiaReq aggﬁ geé %&MW@WP wERREYInEHAlyfes various
sdeR@ @ stgh £NGPRS ses@%ﬁtﬂorapﬁmﬁ GENED 16 BRSA06PR Y B&ssion Howofrom

phase3 net wor k establishes the MO call. As phasel

phse Loy phasrFeand (SR S spspion flowdimy plasal t9 rrb@seSs?é‘les;e@EES BRISion
%vg?n DERAS s@éﬁaﬂ&%@ﬁ%ﬂ: %@F 11f1éd°m RLddi i@yl Nt erface to

ve I nformation haracteristics and
c onmiigi t?étlh:smtemthb &R mMomﬂawe)f by IlAptpttt;er Ghraingite GAMEL

e T T

wrtutleSiGSNaetndt dhangeAN SGBR dapabiityl bf LUK&PRS) messagd/llalody tvith

OB 5Py HEIVRahs, B ISR BBLEHBHIA P s manner as

exdpMihddbhRn With @IBSn&e s IFOIN.f | P iAol Qﬁ&kpﬁia&@ed in this
ream ng i ncl-udes various 10 scenarios such

scepally & YIS Rf Fhasha wntheasd pefwra sel®, 6PRY /363855%1*" Pf Shpse3
ndtivOR p@@sqtmwﬁ@%e?mrgtﬁﬁ}@mneﬂmm 9914 GAMNGGSN of

phasel t6 phase3. These GPRS session flow in various
Phosehastingtk 42 0. The ﬁmwon@@pﬁﬂﬁwﬁmnh@@t blockshark olgfined in the
ﬁﬂg. 12 illustrates the GPRS session flow of an

‘n-roamer comng to CAMEL phase3 network from CAMEL

phaslezhis eteuarik the HabsctibdfhotdsBrobd Pharel  RhascBhetwark aad uses

GRS S o BR GO FaksE R kgt B T SelR S GRSt s

o BOES. | TIEIPND deaty réspatengndisis af &l Y ddafesd i E@JMB]S HUB 112.

| th ref

OF threr i AT (IS o rrera perorin e CANEE T 912 st 4pP to

thEIAFESf iR FIRIDCRRNEOINOrihe UDHPO inifbasN @Hﬁéﬁ%&mfm has a
Phase3 network 1212, CAMEL HUB 112,

Spmwsaﬂwéwdﬂl@dmmalkddpwmdéﬂesszdprpwégfbéwn EPIAMR operator)
ﬁé'i%glécl:r hPhef 61%{@18&% 519’1‘191 %.] R GLORE T&%‘ nﬁlg%@f with'tfe help

i-ned IS scenario
ofsdbsh: SCIE@homd\phsckfmo miph@se ZatlingRnbsdBerrat werds AR CHRG

[y S K
AR (R b LA, SN RO AP R Riucst 1o
CM]'_yHK_EB pod fesefdnthissteguest fiathet B adoala3GSNais foAMBE GGSN
adﬁlr%%s %’1]6%1 the DNS query. Adter Receiving Create PDP context response, the

30
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25 On receiving I DP_GPRS from phase3 network, the
CAMEL HUB 112 sends IDP to the SCF of the phase2
network. The IDP, initiated by CAMEL HUB 112, has a

[ unber filled in called party addresgcrmonsmooior
v?(g?@%/@c}e% by HPLMN operator) par aneter. The operator

shoul d have a special service for this nunber, with

CiaheBEh ef1PB af 2 wei GHEISCEPES euithcbveReRIaP tcheteﬂaéswmemaf ack. The

cal | i ng subscri ber, and sends APP
%%érsgﬁﬁl@ isicgeagsand nackst dgadn; @@ &Q%&Léﬁ‘i‘?%lxtme

Pb@%@@h disotMELRUB gamatba v&%ﬁ@@s i fed GRIRE Dletach.

further to actual N as find the GGSN address from

t he IDNSMrsrspenanfor eherRecwbyrihy wagstia PHPMIEomhased network

RO ERALEAMEL pli otk RIS RRdET: SArh QU for
it IGPRSechaggiv [ pae Issml:ctatlamels at explaifet supda whthoetsench its Fig.2.

The SRR Akt bt ip B RSPl e e

n&.tee n&he dinmemalabiwbsﬁr thiescenBRTmMvOIVe CNIELofpHlRSELR in Phase2

N6 ke S ast e B PRTE T of eheli affing G

oﬁPEdsénl | iREwdFRN e fsv OF RifeHhia86h SMBAA S k8GRI BRLR Wi be
2. The_ GPRS PDP Activation and_ Session procedures

Swhax tos PPIRNCHE- 13- ofn ifecastubergheTibyhmoremEemdiatel to
Pms.@z: KerbBrit maeuseg ?}F@@ sgnh&‘é ohye %d\é@r ﬁ’lfak&r@@%ﬁé‘td"know the TP

Phase2 Net wor k Phase- 2 net work
adgepss off (E:G&Eewmh n@tww mN&mmelequwmmpqnmanMdds the IP

a&ﬁefagemﬁ m@gf@%c%k Ine%@ﬁﬁ? tztb?;pa/r[ag'}ﬁfém.

e sim 0°as exp _
CadHd. Hh& Blbsnds I8 tortiv/&CF ﬁfmemﬁth;alsl&lr tACBpE’dSlaISiﬂﬁhber is fitled

o, Sl AR 008 2 P AP 5. 657 Ak e PRisGieiiy (Tt is

prDNSed ThaTIINENOBiREMOr).C SPIVIEE HUB |1kde8 atdvery i3 aslr 88SActual
%&W%'\%L HUB 112. SGSN-send Create PDP context to
G dfssy gopording o apg jsenyly Sreate BIP cppexiFegysst to GOSN

* oofhe P SIFHRIEEADRDNS ¢ Iﬁdgg?ésﬁensg umber Rb&ifihg b?é?ﬂ.tebﬁblf’ Rtext

CAVEL HUB 112 in the s called party nunb
reppongrebe CANTER BUBs1 1r wiily EBBbSQ'HIP»E)\/I\IA@p@f mt@face would be

addr esﬁsﬂug(ctgglrsgﬁ%% to :Eﬁ%(isé\(gdﬂ(@g\r%‘éﬁsg@ %%Bﬁgﬁ@ﬁ% t@\;?trkIN
systetpu e $IPRSoscOESN i&) arcated an® Radkistddaa fio maxisfemm@rﬂﬁ‘roqge ithis 1P
0 Af ceJ Create, PDP _co
O E a5 c0RRH s S SEeh RO tbging A Pigach
proeeser f ace vvoul d be needed to know the billing
charact.eristi¢c o the sulscri ber, hone
net VB PRRST RPEPLY when L1988 iR 9‘%@\%@ e ARk Kaming
& CAMEL tpha&s fretwdrR8hd @ApnﬂhHU!w B2l WichaaRahe CAP messages
Fi nal Ig PDP cont ext .di sconnect event is generated

foy1is bRy tql:pgrgwlaﬂapnﬁ*l@tégg@er 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

(D
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251 n other scenario when a subscriber roans in CAMEL
phase3 network com ng from CAMEL phasel network the
CAMEL HUB 112 will handl e the CAP nessages for its
wihRos@iging in a simlar manner as expl ai np@leggamlm
with reference to Fig.2. The GPRS PDP Activation and
Session procedures will be transparent for the HUB
Hmeteﬁomhl%hafse]ntﬁt Pbasal netvork smil eees] GERS jsarvides.s Kodhanrakes a

e TP IS S S 56

| ot kiaad ommat, PHREs CAMGEWHIUR scfide DP cwvtlmeCF of the

sygeer o Rt PR CANEE H 314 RAT o € 5pee] fpodfin Bles

p&HD SE&HbRE khidiDWegldf EeD R dly H‘B]'_,mabg&amt VRGSN antlls the

uses GPRS services. N nmakes aA%@rs o knowthe I P

Crrate BB CSFte&BI\FW HUB dldhamshg B greate
Phbl Jon&?ﬂ&'qﬁést t&&@% 685105 GSAMEun Ty otta@mg/%t‘s(égwh@n DNS

sends IDP'to the SCF of the subscriber. IDP initiated

qusyy Tafeby Q@ME_T; EIU/B L12. hafier Receipime CapaipRB spnte¥ Tespphsedthe

A P Y EeiRes BRSPS R PO B pan

iniigRcd isneadl 1GANBLY thit/Billlp2chgewieristices the sﬁtsmtﬁaﬁwth hlS home

ontex regues r t.o actu
oG RPHE s e R Ko 3 e SRk ep PR 1 braifersing
thASugh I‘thiRECQiaMhélg FGribal e PDP oarkediconesponstis gkitgated.
CAMEL HUB 112 s,en'ci‘zl ER RS with event PDP_cont ext
est abF OBHEWNTS, aRossafhe Kol exneeh  fragiculag splopliByametors ig,the

mbtsﬁgéo kil 1yREcall FRAEE Bbh DpbGicR o %@a@p b§& 11986t posdibiB for the

hi's hone nhetwor k' s I N system GPRS session is
SERe &PUdoarie maerepatibly &“ﬁhse‘te%ﬁﬁﬁé @Pﬁfﬁ@ftlﬁ rigimeph of megsage

drﬁn&&%mtﬁb CA’iliEL BRR 11 k@%tf’&&%/ﬁ&&h%& %Psrlﬁ He ﬁé’s@é&e in

IS genera ed operators acr SS t
scesqys twharepe miessrga if set ingts pigimidrer will be mh@npmlbba@ @ther

t C f.ro r.. S0 _
oﬂe?étérs LU %ngé%or ﬁﬁf ﬁasve t{tfh te;fgz:%eé \?}é&? g opetgg efl)'lr%e ﬁle %.g:s o be
apphicgbdt foblile apetdiorepadrsy The WAMBD TR therdfore timtudes Ofirious other

nessa amet CAVEL HUB, 112 w ||, add/ nodif '
fepES g R Bl STt Mosiek wbaiudn & DR fatber
T@ﬁ@aﬁmchfheﬁ:@ b reold Shcbbgtitiddesfdfd% Wtftdre;ﬁevls;ted & Home
rrpatl bl e at ot her ogef[ ator._ HUB oper ator wil

eontihs Fame GAMEREhase aodl gar heeelarp @erw@midwrem

dé@ﬁ;&mm,l cable for the operator pairs. The CAMEL HUB
the efore i ncl udes various other 20' features such as
bstitet] ﬂ, itution, Message Substitution &

Prer M T

| ncon‘pat [ t | es ac%%%s\;&ga%%é;%{élgg %7% fofg%g.%e%subsumuon
anGANED aph iEB (hzntlaﬂ P) sa CernBAMELORheseesao € ANBL THE i bnade,
it matc%xg Lha d?emgna &4 cn{énd atasaper con}iguratlon) 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 successﬁt]ljr matching the
criteria and CAMEL HUB 7112 receives CONNECT message, CAMEL HUB 112
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Par amet er Substitution 25CAMEL HUB 112 nmai nt ai ns
dat abase tabl es used for paraneter substitution and
when any PP (Initial DP) or Connect (CON) comes to

112 node, it matches the designategerinaeooo00107
criteria (as per configuration) and perforns tT1
paraneter nodification for different CAMEL Message

cﬁ&ikaﬁfh@’ PrefiP@iButiix hﬁwb&a&@ﬁﬁgﬁed deshisi dRdada@lso e ﬁi}r of
(a) Destinatiaqn routi ng3 pber | NE! m%s ge

hopie etk 49gi HsttadonFrge R EIS %@%ﬂ% P

@mﬁﬁsﬁﬁfk' km AB4EC '&bﬁgest e ;ﬁéﬁé QuiFx g %23 1e %elﬂ'lgllber
recel ves CONNECT nessage, CAMEL HUB 11 checks i f -

GAYER B % 1 Dalse ehdcks fon dbituse ehAddsags ladieater (NkD fields In case it
i{ H{)r%ﬁ%ﬁ' LPStﬁets pr ngchrﬂ{n '} ﬁ?{éﬁtn %k%r@oﬁﬁ @&ﬂ:&\?& ional

I X o S I'X I's found confrgure
MMOML&dblECGMChF(ghcfesiemminm efetwork soff fGomnem is visited

PR FRReC AT I o s e ok, R} i Sl igtd in

dbsltmﬁtlmﬁ'oﬁmgfmmb’eed in the system according to visited . -
g@v\ork s, Count r%‘ de- Nat i onal Destination Code
( Rifse) informpfan i&t4%86n network of Connect is

Vi si hﬁd:aé@aetamﬂfnkgronﬁ h@anCANEparkidBel dbaltstbnaRRbd 88ccessfully
these new NM and NPl field | n destination routing

the cgierip gadt GAMEBLNHEBBES AWl deqebr s mgtraga (IAMEL
HUBP SRR By L 65 AR TELE s SUIA RSO o oo
QauBbLC1(Binge d¢5il:inat6meq>fv1@1’l Desspgsswed be @Mmemﬁkwndl parameter
t r
1§ Bl CERLNIORES bR B YRR St OF et
HUPPwiteSshgy entylid 11b enchae acvetdiny {o)abavslcrjtenzatieh érwilldeplace
assi gned to obal | dOr Ser.vi ceAreal dorl Al and VLR
ﬁ%tﬂ‘?{?g%? T vilpe &C@ﬁ"}i chrdﬁgr%‘a pﬁfﬂ?c@ﬁidr yinits
c)“nemﬂmaﬁmmnﬁﬂoe&m HidoMessegd teria then it wll
repl ﬁ,ce t he%lg) raneter value with configured one

accoldrtRy » pamgler Feljﬂsitéaﬁlcrne@eﬁamcyssédjw Aeejeg the

citdrid BRd eAMRICHUB 113 fwdgd :oRiROIDH nfeoliad I HUB 112
paramet er substitution after successfulTy matc I ng

ﬂ{eﬁ‘éofé checks it ragmdongANIEre HUBS Fiozedibe | valueds dhe tableDReording to
hgv\[ﬁkée;{ggl t hgs st or ea t ﬁe vu?fhugﬁelg%% &th E}F}&éé:ecgr I'n and
pargmpiomd (GEigBCq silledBar B IDNahbeoh hfcakdjE’ANEsH@B 112 finds

ot e PRI AR NCROT b R b o s

mamyryescoyiing Ty pebooé cf!lteﬁibeiftefvﬂ'ﬂ@ it &E}ﬂadNE’ lthef pghidettOGalue with
Q%%lﬁ{}é PartyB unber) in |ts menory according to
OPF EPTPEORIFARETIdi ¢ repl aces the parameter

(&Y Fi€andl tihe-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 ca.;;e where CAMEL
HUB 112 finds any entry in its memory according fo above criteria then in such a
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_handle the

25 configured one according to paraneter id. (d) Tine
and tinme-zone in | DP nessage In case action point
found as Paraneter substitution after successfully

| the criteria and CAMEL HUB 112 woul |
W%@gsasge, CAMEL HUB 112 therefore wll Chggtfﬁxlﬁt%g@/e%ow’?

menory where it has stored value in the table 30

siAREOK tenUAMEIUB OO WoMd(:spinsethe patainegf vele afitiMRnfigured
message woul d be honme network) paraneter id (assigned
OQW%?I%&&MWE@Q*%@). In a case where CAVEL HUB 112

Nid &b vk Bnd MERLYy according to above
crslg%grc a then I m S'ug%ﬁ)g Situation the CAMEL HUB 112

woul 4brvepheagenadrse FaMMRbIHIB vapiabidition foncrosritiagrroantingrigom
B Ry e A
CadMizibphase todsighicn ICAWBE phptea sEherotiEmcagbiltiosro SCAMEIeHUB are
CANEL .phs to | \ h h : '
SR GRS BT BYOr ORI ECE Frp g Ao RREs fmove
inthapaibiiey. Ciieahbdshid esbsifutiGAVEL bEldBna e seEs s age: to remove

. change to repove i nconpatihilit nd par anet er
ingefapatibPies phigerefese %Seﬁ%@s@gleﬁﬁem%‘&?%i lity. The

es SAgeCANN! UM ir%ﬁiﬂe@ﬂh@ﬁue%ﬁ@hi FeRHRN WhefRBR hssage if
renmove i nconpatibilities and therefore is %ﬁg@al ned
seRk feith opgingdviorr o frecommnile MUBthsp aprites The ongyator wvill
. . . it s i _
b Al oo, ATES Bfueh AR Mopli il B B o ARk pair
Thypearatee tnes of hesseed dhengaste désadbeddetbwreans to defi ne
t he | a i cab operator pairs.
1"Ther g@?\%ﬁ%ﬁﬁgﬁa&%ﬁé&émnges as descri bed

bel Oltis is desirable when the operator wants to conneci the user call to some

number other than the user dialed number. As the user dialed number may not be

known in the visited network and if not changed via CONNECT operation, will lead
o Route Sclect Failure, thereby resulting in call drop.

, The message substitution is done in only short code conversion and -
calledPartyBCDNumber parameter substitution of IDP. In this case, CAMEL HUB
112 will keep the c‘hanged value of calledPartyBCDNumber in memory on per
dialogue basis and accordingly sends it in CONNECT Message (destination routing
number). In case of tagging, continue will be send as it is.

2 CONNECT Message Changed to CONTINUE
This is needed for the operators where the operator equipment (MSC) can’t

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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1. CONTI NUE Message Changed to CONNECT 15This is
desirabl e when the operator wants to connect the user
call to some .nunber other than the user dialed

%{5}?9‘?{9%63% t he user dial ed nunber may not bgﬁﬁ’ﬁlﬁ%’dﬂ&‘”

fed network and if not changed vi a
operation, will lead to Route Select Failure, thereby

esultlngln cal | rop The esubstltutlo '
Dr(féﬁ‘@“loﬂ OFRIE h 28D de e onY @5@%@ At 28 a3 as
cEldaPaeRr RN ahe I TDEY. anet er subst itution of |DP.

In th L HUB 1 t he ch d
byl ud o Casihe JoAEETHERILH PR FinbryP o fom SCP.
sl 00k amlﬁag hSmBdgh @mmm @ Hms 8N 6§ odd called FEENBIEDRumber

Message (destination routing nunber). In case of
S¢IH gg , continue will be send as it is. 2CONNECT

MesSpog, Ghande iR (RONE, MJE125%hE SustuRGedeaerfel dkhetion

operators where the operator equi pnent (MSCQ) can't

. phimh e etiterigmatching ambrifeds bepaptghado ADB send tp SEE ol he game

m)ﬂ%ﬂl%@? b RENAY Sl Be kO %E RPNty WY de%ﬁ@ﬂ I@E@l number in

fiés the nessage In this scenario to

~ Coneyct i samvoas| @dsdRafty BEDOmber oh 1P GbMEg HUB B@ﬂ@étead of

(%%&EMIP%%Q@DB%HGMNECT t o CONTI NUE nessage can be
one i'n

cases such as: a.Wen taggi ng has been
fbea AdgdDog nect corres from SCP.

Dest atl on out| ng. nu
Dost 8L 001 SR REP St 5 Hptalndy e by Ser
nicdggicdddeloas been appl i ed to 1 D? and Connect comss

15 v CRR T 1 P2 ot R e et e oy o Bmes 10

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

- memory area where all special numbers and tags are kept with their home Mobile
-Country Code- Mobile Network Code (MCC-MNC). If calledPartyBCDNumber in '

IDP matches with any special number stored in memory of CAMEL I—IUB. 112
‘according to home network’s MCC-MNC (which can be fetched from International
Mobile Subscriber Identity (IMSI) field came in IDP), then CAMEL HUB 112 will

replace this calledPartyBCDNumber with tagged number in IDP.

2. -CAMEL HUB 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 Contintie 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 Comnect with the tagged calledPartyBCDNumber and calledPartyBCDNumber
came in IDP from SSP. If destination routing number matched with any of these
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c. If no action is taken on |IDP, but nessage

substitution is defined as action point on criteria

mat ching and criteria has matched. |IDP send to SCP

w\@%{,g,l'hg%sane as received; now Connect W || perae&ideno0107
C?. In case destlnatlon routi ng nunber in Connect

|s sane as cal | edPart yBCDNi unber of |D?, CAMEL HUB

umkﬁWhngﬁéaﬁhnﬁaa@ﬁbmmedhmmbﬁhnﬁemdsGﬁhﬂhnu@mﬂmULo* T th
al / Prem um Nunper Ta

SRR ik BN pener e SRS s qoade by CAMEL

}ﬂﬁkuuw ng manner nentioned below. 1. CAMEL HUB 112

mai nt ai ns dat abase table. And when any |IDP cones to

15 IPIRSER IVSIGRsqEaY e pbedied i t%heér%PF%ﬁ? domy vithout

d6$8ng REmCHK §p§{t' & ebs%nﬁﬁtcﬁgﬁgteﬁﬁg:s aghl QQscﬁﬁé@ém%IhQﬁé are
criterion is found as tagging, then CAVMEL HUB 112

i e grasiderad lﬁeﬁﬂﬂpweatﬁ ealysallusieative epbootabstridivee Thespepe of
tARSeRId 1 Wﬁ{&&% c{a% Eﬁ.@? o ¥BPlrla€a R ind A by the

fgegdieg ﬁascnmeNuﬂbdmngﬂ Whieh reetreheithini thd nemying pad ralge of

Rl Sk B RS Ybrepih e I 0% o chod 11 om

I nternational Mbile Subscriber ldentity (IMD field
came in 1D?), then CAMEL HUB 112 will replace this
cal | e, dPart yBCDNunber with tagged nunber in ID?. 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 neke this 25
flag TRUE (initial value of this flag will be FALSE)
and stores the tagged call edPart yBCDNunber also in
its menory on per dialogue basis. 3. Wien Continue
conmes to CAMEL HUB 112 node, it checks the above
flag. In case this flag is found TRUE then Conti nue
is sent to SSP as it is. 4. Wen Connect cones to
CAMEL HUB 112 node and this flag found TRUE 30 for

t hat di al ogue, then CAMEL HUB 112 matches desti nation
-routing nunber cane in Connect with the tagged

cal | edPart yBCDNunber and cal | edPart yBCDNunber came in
1DP from SSP. |f destination routing nunber matched
W th any of these calledParty. BCDNunmber and no

~other paraneter is filled in Connect other than

destination routing. nunber, Connect->Conti nue
substitution is made by CAMEL HUB 112. The present
i nvention may be enbodied in other specific forms
wi t hout
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5 departing fromits spirit or essenti al

characteristics. The descri bed enbodi nents are to be
"considered in all respects only as illustiative and

not restrictive. The scope of the invention is,
therefore, indicated by the appended cl ai ns rather

than by the foregoing description. Al changes which

come wWithin the neani ng and range of equival ency of
weheisl aims are to be enbraced wwthin their scope. 10

- W Cdaim 1. A systemfor providing custon zed
application for nobile netwrk enhanced | ogi ¢ ( CAMVEL)
noani ngtegein prodding @istamipag bibjlieatigu fos otiil estwalle wiharesd ogit (AMEL)
mtngmc@ﬁgah%ﬂ@gmabe%sam 1 QBfirgikg: €d to:

pro(%sb/? re uest fromthe mobi | e subscri ber device

suls pliguiidi®e network operator, operating in a
hone C‘AI\/ELOCp;h agequest Gom\tig hobin ebgribenrdavice pubipribed to a home network

S&F&Ur Q@&atfng Qm ﬁonYel éAIJﬂgﬂj plﬂi?et %51 QPeF AbP 'imbigg%i@ésl % a visited
‘?EVI sited hase, wherei n processin

pEeaer, "Pe““““g in "r‘é e /AMEL s, hergi Qjﬁf&%‘f‘g ipdidesydat e
I ocat i on refiv¢ histraloést te update Seativpeithe b sebsoyibg ifibmIa visitor location

l Ocatgél@e@ (Vﬁglaégcﬁﬂed (i @e ﬁs%&ﬂféh@ﬁk%geré%rt@e ﬁxQQ'eq\ﬁE@ b&l%dcompatlble
networ k. operator, the first request being conpatib

wi t s EAMERREES phase: converting the fi rst

request teowatigeipding rgeguestcond f@es ge onehd reagsidsing dabatgle with -

COMAtHoRL €aMkt fhadeche home CAMEL phase; - sendi ng
t he second re uest .to a hone location r ster $HLR

associ at 4dine ﬁSEECP]Uél rpouest tor?élp%ipﬁm%glsgf as.ﬁ(ana ed with the host
al | owrwbivepanainiahde subscri ber device to avali t he one

or nore QR hEnSHE Vib&ifer %&rﬁmoeﬁﬁilt% s amol;ef}ﬁobxe s%mc@sdsmlessly
net \Q%r Kk oper t or I ndepe,

pha és“ Orp‘ﬁ‘ggeé‘tleﬂt 5 g "‘&‘F’g Fé?@n Phﬂf"er 8’ﬁ1hi"PFeCAMEL
Vi s@%@lbe@ANEhrerpﬁas@levnzrtedflihMEBymeem as claimed in .

z: I alm sljsten\omraﬁiem intch B CAMERL rlBuwng, HuH it Rfer &%Hu}e@%ér ed

e ve first Ins scri ber
( 1s ) A R VAL BLEF F%r‘%ﬂ%ﬁl‘smﬂg ?Jﬁw aws?ier@“)mff%*mﬂ (€D
t he fivonie hooeatdiorregiggirstponsi i the espd raestt the firkidSI3 Bigranpatible

: req%ggometdxmﬁlpﬁég | SD bei ng conpati ble with hone
CAMEL phase erti e I SD
Second | Soeig et iR Stseamdin M st S ian P st e
Vi siviitd CGMVERhphasle; and sending the second |SD and a
portion @hgifehe stRnd RO ad Solio of COGH PRor TR oS LeBibter.

3. The system as claimed-in claim 1, wherein the home CAMEL phase and the
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3. The systemas clainmed in claim11, wherein the hone
CAMEL phase and the visitor CAMEL phase correspond
to one of: CAMEL phase 1, CAMEL phase2, and CAMEL
phase3. The systemas clainmed in claim2, wherein
CAMEL subscription information (CSI) corresponds to
originating CAVMEL subscription information (O _CSl)
~and short nessage service CAMEL subscription
i nformation (SM5_CSI). The system as cl ai ned
in'claim4, wherein the portion of CSI corresponds to
originating CAMEL subscription information (O CSI).
6. TorSIAMREMhas colr@paneh ing of [CAMPLphasa eCAMEL pHae2, and CAMEL
CAI\/I;[THS@UB is further configured to store the short
ss%ge servi.ce CAVMEL subscription . inforpation _
4{ SMVE! wftcjm as clagned Wéaug?,gvlhgﬁ? CAMEL 31'3%6]011 HfOEPag?anF%) corresponds to
whe rodgimtiich CABANEubdetifBon snfdrustion éD_GSOn4nid ghiere thedsage service CAMEL

recgﬁbg&p@g]dfﬁg{og(wéggl ber data acknow edgenent
fromthe visitor location rg% ster and send, the

1 ns Pt YEWHECEIMSA I AT & RN p%rﬂﬂ’é’ﬁgﬁ’tco?eép“tlﬁé" Higipeing CAMEL

sulisgipédniigormatdg (G 08H;  and receive an update

A OC%é Q/Herﬁ%JMdeig Qﬁﬂﬁﬁﬂnh&&@{ﬁk bﬁﬁlEh% IL R | cglﬁgured to store the
ister .and send t ate | ocatcl ?n acknow edgenent

s ‘1“ FhRE ST GOFEY SBE%‘{’?WE’)‘H&"@B’E' TLASCSD- g A system for
Por oFhdiysign « disimedrinzoh B pidriictt CAMEE BB inbhthér eonfigtredor k

enhanced reLé?&Q' aft m@%@be( &Q%ﬁ&nl&@gnyeh% tﬁ@vmﬁoﬂ&%c}h ?eglster and
subscri ber device, said s em conpri s

HUBSEH e infstrrgeripgy. data aclﬂwwled%fwsf& fodle hgmg @aﬂ%’gfgﬁfef eﬁ‘h t he
" nobi | e swuiderah bpdatedevion eclsuiigigemdueitbnt e Bortedevaion etiser dud send

Ope[h@h&lﬁte loQa@i@r{ﬁtcﬂcﬁ&déeh}Ent%MOr%éMgﬁ-reEIpca'se to avai |
one or nore nohil e services 0(nefj‘l’la vi Si ted networ

Sopera? ™ b B APe el et ‘@?AFEE‘*%‘H‘&%‘E‘MW%%%MEL)
roaping 4@+ 0@ mobileksubd@ber device, said system comprisivgecei ve a first :

r eqyesiel fudRdRLe.deneral Packet Radio Service (GPRS)
| ocati on of the rmbl | e sub ierl ber. froma Servin

. Suppor t | HgRoUEYSCERy PRI SIS § e neviork
net weralor, opeatiad o1, homh@AMEIr Bitaser te gl Se do @bm grobisrptes bnea visited

Wi t Heb)/drl@épteﬁtgr %Mﬁkg iPRASRd CAMEL phase, wherein procé%@x%\l&fuﬁésn g

the first request to a-secon t econ

request bei ngre%?bv R AET BREst g ‘fpﬂai‘i ﬁ%’erﬂ§ﬁ%‘ﬂé&%E§erﬁﬁég%RS) location
andeof the mobile subscriber fragen @epm@ 6Py Swraind Nogq)(#68X) 4spciged with the
honﬁsde@&%drl@d}erﬁﬁghéhﬁf reduldiRing BshSAHIAHi disih EAMED GhaftOSt :

~network operator;.an
convertmg the first request to a second rtequest, 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; and 7
allow the mobile subscnber device to avail the one or more mobile services
7 seamlessly from the visited network operator independent of the visited CAMEL phase, the home
CAMEL phase being different from the visited CAMEL phase.
9, The system as claimed in claim 8, wherein the CAMEL HUB is further configured to: . 7
receive first iﬂéert subscriber data and a GPRS CAMEL subscription information (CS¥)

from the home location register in response to the second
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al l ow the nobil e subscriber device to avail the one
or nore nobile services seanmessly fromthe visited
net wor k operat or i ndependent of the visited CAMEL
phase, the honme CAMEL phase being different fromthe
vi sited CAMEL phase. 9. The systemas clained in
claim8, wherein the CAMEL HUB is further configured
to: receive first insert subscriber data and a GPRS
CAMVEL subscription information (CSI) fromthe hone

| ocation register,. in response to the secon request,
t he. PR din ST PR oD Rt HE BT IR b hone
CAMVEL phameverting the first subsoyiber tatatg a sebimd fubserdier detalybaosedohdubscriber data
dat apehn@ cdnpafde Wt s ViRe Eikber pidat Aq -t he second

subscriber data being compatible wi the visite

CAVEL pha&¥ine fhed ﬁ%?‘ﬁ‘ggﬁ%aé" gfé%%’lﬁ’a EERLF&%"PT“B%‘}"‘*%‘E%N)-

1® tHe spemes dgm@PRSlaguppdertin thy CANEE [HUBGSNither 1@ figufddgo store the
sy slg @ﬁsﬁ%&d@@@&adﬁg&%@lﬂ&u vv? erei nRt h EA SEAIVEL HUB

S rther -confiqure st or e

A ps e rER s g Foeredy SV R G e

cl ai med irereigd @i inge® subpiniber elitm adkireyleGANVEL fibfuBrei servingl GPResupporting
-conf jo@ius@EN)tafl send the insert EBSEbeY atzHoknb SR eniSt! BS Gkl Skation register;
dat a acknow edgenent fromthe serving GPRS supporting
node{ SGSN) and send the insert subscriber data

acknow edggememtupate pdatontrgmmewlkdgenent fom thelgims i@ntion aagter and send
I €C &hifBdadlocid Adicfow QEReht @b AGK N OVMSAGB IR od (BN he

home | ocation register and send the update | ocation

acknowl.edgenent to the serving GPRS supporting node
( SGSN) . ‘ '
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