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METHOD OF SUPPORTI NG GENERAL PACKET RADI O SERVI CE
CUSTOM ZED APPLI CATI ONS FOR MOBI LE NETWORK Emmm“ Imm“l“‘
LOG C SERVICE Field of thetinvention 5 The pr
invention relates to nobile comunication field; 50150
particularly to a nethod for supporting General Packet
Radi o Service (GPRS) Custom zed Applications for
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ARG R ERE g REAER | BhRaCorernace

I nvention As intelligent nobile services are used
extensively, operators have an urgent demand for GPRS
CAMEL services. However, there is a critical problem
at present: tradiildlenaf GRe&S Ihvendtivar ks general |y
haven't the, functjon of supporting GPRS CAMEL .
the PresentiRYen Bt Ro286P Ut BARIL® compyaicagbry field,
parEiMela 887 VE 665 me tho SN S8EpbPe4 KL "Ee FERDL %5’%91&%{ 'Hdlio
Node/ Service Swtch Function) soldtion: as the nane
Servhpei dSPRSGSNISBPNized shppthtatylQos f Gact Mokvide GRRSork

sonfAVE SELYL SR S QYL SRl Topr DAL b

is upywedkdelirteni sCPRat Ineelll beemt desk wiris efGBRE 1ngy.er
of the intelligent network include a Service Contro
Point (SCP), a Service Managenent System (SMS) and
the like, alspabR§t&ddacSeREGSPhéddtisnipports GPRS
SSF and a Hone Location Register (HLR) that supports
AandgermintiggntCANBL13ebseerpi¢on larfeor raetorextensively,
- CSI o) ' ral_relation
opefgrbre g Brarns Y PR AR Sy B e ver
thetei 9sa aetwhtkal potodimi catdi pgeasnot FESWiEIenal GPRS

sol pytion.
networks generally haven’t the function of supporting GPRS

CAMEL services.

There are two solutions to support GPRS CAMEL services:

1. SGSN/SSF (Serving GPRS Supporting Node/Service Switch
Function) solution: as the name implies, SGSN/SSF is a switching
function of GPRS CAMEL services implemented over SGSN. To
introduce an intelligent network into the GPRS network, the
network elements that need be added on service layer of the
intelligent network include a Service Control Point (SCP), a
Service Management System (SMS) and the like, also include a
SGSN that supports GPRS SSF and a Home Location Register (HLR)
that supports management of CAMEL Subscription Information
(GPRS-CSI) etc., to establish the control relation between GPRS
networks and Intelligent services.

Fig.l is a networking schematic diagram of SGSN/SSF solution.
It can be seen from Fig.1l, when a subscriber is attached to the
GPRS network or initiates an active PDP (Packet Data Protocol)

context request, HLR inserts the subscriber's GPRS-CSI in the
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30 I't can be seen fromFig.1l, when a subscriber is

attached to the GPRS network or initiates an active

PDP (Packet Data Protocol.». context request, HLR

inserts the subscriber's GPRS-CSI in the . 2. SGSN
roam n

noeh on Thie nt ' L
SGSN, §n' BEeaBr FRHIGE SHATH 1 (e TG e DEPHES S0
esta®1d sBCEnb¥n t SNy erfd SGR 16N bReLERR NG BRE Nt ia6dl EeR. by

aut hori zation and accounting (by duration, traffic,
SGSNandnido 6&Fi eaneperfornr ankbeBtigpsépnpeputheriearioe and

t he .cant ol [on et 1.t chi.ng.
scc {5 G HARCLRT, PhePREESlard WAty cfo. FREMLSER
subsidfitleirgn) teol ueadhzei ttigan duntsedn fiuonttile of packet
description above that the SGSN SSF sol uti on requires

switgBei9upporting GPRS SSF 10 and HLR supporting
ZEIEW@% Q2 ERREyCabrat @ﬁppoh:t-iné Node@bkroGShisswapén

n the whole network have to be upgraded;
FundidwenesoluhéonanburmarnbeSSers fnem HUFE des arietienwebrve

is.la t ' LSt
tha) S BRON R hE6 B8 St 5 R TR NG oo sor
and itiﬁkaxgmnaﬂjdlg manhlgsméng off GPRBeCBEgtiad.edi.&5, all SGSNs
erefore, this s ti [ t .adapt ed id
and (PRe AR VBREY S HRE BRTS o BF VBW eest; TR @y bhe
amo%ﬁ@d@ﬁ%%@ﬁﬁs 1GAMEL nRetyweikki S0bUEEPRHUS the project

o oped, i.e., the function of GPRS SSF is realized
is i noGGSN:omMbkemdyandageivyesHnentol s ontPs t Hutge it and

o S5 SRS SOTREL B 6 U001 20 A T 300 SO o
the Y Sidplteidasaluchohi punadt aapneGGEN. prsv sdmWPRH CAMEL
cor bl S e TR Do tek b 5 R PR
cAMEE hakien khel Waer RRI SR sk SER ea g com &lifie ck@ ont &1 GPRS
configured GPRS CAMEL information, and the_ SCP can

SSF is realized in GGSN. The advantage of this solution is that
it doesn't need complicated upgrade of HLRs and SGSNs; instead,
GPRS CAMEL services can be obtained only by simple data
configuration on GGSN. As shown in Fig.2, when a GPRS subscriber
initiates an Active PDP context request, GGSN will establish
an intelligent relation between GPRS SSF and SCP according to
the configured GPRS CAMEL information, and the SCP can
accomplish the authentication, authorization and accounting
(by duration, traffic, and location etc.) for the subscriber,
to realize the control function of packet switching.

The two solutions have no substantial differences in the
provided GPRS CAMEL services. However, compared with SGSN/SSF
solution, GGSN/SSF solution has advantages of flexible upgrade
and low investment, and therefore is approved by many operators.

Though the new core network devices from some manufacturers

have been with the function of supporting GPRS CAMEL services,

it is impossible for all manufacturers to simultaneously
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25 acconplish the authentication, authorization and
accounting (by duration, traffic, and location etc.)
for the subscriber, to r.galize the control function
of packet sw tching. The two solutions have no

substantial differences in the provided GPRS CAMEL
upgrede, Ceeds HOWBVRPOT E R etf ini thNSEsNNsge a3e currently

manysolewsmonde@%%ssfr&@l Wi 0 hase advaniages frd | x4 bgﬁe

upgrade and I ow i nvestnent, and therefore iIs approve
tracb.ytumw;l opewarges. fuﬂﬂfwgtrpnehe thewsodneineswork GPRS IN,
es fromso rmnuf acturers . .have, heen VVI th t.he
Eron) Qe EGRN bl ETNRET T Ee SRt CRVEL Ceer s oge 3'9qbuid’ the
coordiRRSSId fotrrwiall b@Pdllﬂ'fe&@rt Ub &g @messgwbhae%qu&bséraaor
jéﬁﬂ%:ade GGSNs to su&lport GPRS SSF, since there are
§ﬁt41‘§/op¥rﬁ%ﬁﬁ GEEN/ 36Vi teLut Fomnt@ pPerafe the GPRS IN,

all B aGtd éTTE & t%ra%bkhg@§lWHQHWQEk?egﬁ%red to be

furthernore, e so utions for GPRS I'N
replcbo‘efobb@rnthea@msmmhas:r suppoetdGPREr 88 ; fwsctal ares @nid, the

the 5 coor tion rk wi av on roc
eXDLTREs 1an Lk ol STOS vt thes OPE A065s [Ee ey aey d8hand,
i.e. SéO&;SIO%t tRE peenPgs afeprBeeEPRgl fradatiotd Rdidvedtalents in

Ns in the network wll be required to be replaced
GPRHpetHOr EESN G HRAS I PEEVOLPRR SSre s QR ShE Y Hidl nefwork

tr@%flsilgvlagg{ J?s' églgeas 'a%%,lb%er ahar snbAvie @ Gt ot

on th rem se of protecting
quidkladitavaimad :‘inhﬁélshummtts GPrRS GRS ivetsworikd, blenob@asnnngl

k d t 1! is ..
oA S 139 SR TosTrhl e BRRO ERnOf neB88 Had Tope” First
int Uy HawHY ﬂdltlejvjllr@ent GPRS services will be

obt ai ned. The basi c concepts and background of GPRS
GHRY npEwPr kg tintmoduas bhe G SeR tehet FEIkEH Yyt elpig and

pac]&ﬁf W@EEES&QEEQQHC%& hengencas s (@iopac @le%@nﬁrﬁlml%tlon

and packet transm ssion so that GSM (@&
Sertisteodntobi tat |snmpcsérmq:éocfdMﬁ@)Vlmﬁp@swmigarﬁ@d in

the Qle%'ﬁ’lo 2%{%{5 §t|%¥s’ enharl‘cpq% &t anc‘)at%eta%EF 1 s
a traditadindlonshM &SMagkor ke . | the neli@onkt Mtktwélstuc&s as
SGSﬁgughéﬁhGSNs are added in the original GSM network. GPRS
shares the BSS (Base Station Subsystem) in traditional GSM
network, but requires corresponding update for traditional
software/hardware, and mobile stations (MSs) are also required
to provide the support for GPRS. Wherein:

SGSN: Serving GPRS Supporting Node.

SGSN provides services for MSs, and cooperates with
MSC/VLR/EIR  (Mobile Switching Center/Visited Location
Register/Equipment Identity Register) to accomplish the
mobility management functions including roaming, registration,
switching, authentication and authorization, etc., and to
accomplish logical link management including establishment,
maintenance, and release of logical links, and to accomplish

radio resource management. SGSN provides management functions
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SGSNs and GGSNs are added in the original GSM network.
GPRS shares the BSS (Base Station Subsysten) in
traditional GSM network,_jout requires correspondi ng
update for traditional sof tware/hardware, and nobile
MSs) are also required 25 to provide 'the

tati
for SRiIdnG M ePHOCAWNEAVRS: SBILRC BRI EOTHarding,

: (Ao\VA r
2 3PEEAb B8 ERO STEVoRPl A7 RBEPY RS &b ¥ e fta.
SGSNCetre l/c\osiptle@d hl ahat conve Rgghsé eind Eotdrpmeinds ilcdertfi duta
Regi ster) to acconpljsh.the 30 nobility managenent
Erom (Rt | GRESFREFSHI MG odfiongCoPEGFSEPAL (RFTVe S dokeRget
Prot@idIaNt i At ian @nd AwddeAtion, etc. , and to
acconpl 1 sh | ogi cal |ink managenent i ncl uding

GEENb|Gastanait GPRAiSweeeaidag deder.el ease of | ogi cal

ihks, _and..to onpl j radig r rce e "
G B R T aBe A AP L oS o o VLR KERiges
intansbroad digicbrVBs t waeth 8CRSNRhispelsl { orperibthgwi taddiesiata
transl ation, encryption and corrgr essi on of ]Eé::cket

netvpith thrgugR ¥ah® ficSnpPi BROEPEO L ohrdTgdRE @ EicPcols used

for HRRASESA0N 9hadd i ddOMEBEBAREERLES RAG ethe GPRS
conversion between Internet 5 Protocols (IP) at Gn

and jottherf GEBS s - GBS 1 @ ttedn& P SBPREC SN plgta hAg ModeE addgNss,
i S tuall al.e r , [ r.Qyi

and ilnft :f%no%nle% Slao"gﬁ{)he},%\%%g té:’%tﬂg{%c? t%b [ cslo 6: %c tg?I 3.
"W titkedrdatat netwaektt hmbwagh D6 28omcedhdd psobodgl the

, (both are protocols used 10 for data%%vspr}é% and

1nteRiRGYUBE CREBITOMELEPBhT HRY REEHT Sr HEH OLRG* Gt -
TRRS5 t e Pie AL We thik GBI s F@PR AL 8O vHAs Myld Pnaddaes§ sGsN
and it functions with SGSN to conpl ete GPRS routi ng.

and |GE9e iy @s EMINddEuRBAL, Landt MpicorfietweEk] slomal ket a
Gn inHS-ac8 gggghﬁga?ﬁer SURRALLI AgND0Ge S %%Hg pAREN s

content. ace between ervi ce
calNodl@ Gpcilrudh mitp SGShhansil BEEN)ng platPbiN ¢Publich Larshown
in &ngﬁf wné&g{#) I's called a

UDP (User Datagram Protocol): a non-connection oriented
protocol on the transport layer.

IP (Internet Protocol): protocol on the network layer.

L2 (Layer 2): protocol on the data link layer.

L1l (Layer 1l): the physical layer.

GTP (GPRS Tunnel Protocol): the tunnel encapsulation and
dis-encapsulation protocol used to transmit signaling and
subscriber data between SGSN and GGSN as well as between SGSNs
on the GPRS backbone network; all data packets transmitted
between GSNs should be re-encapsulated with GTP.

Note: the detailed definition of GTP is described in "GSM09.60:
Digital cellular telecommunications system (Phase 2+); General
Packet Radio Service (GPRS):

GPRS Tunnelling Protocol (GTP)”

Fig.4 is a schematic diagram of PDP context activation
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Gnh interface; the interface between GSNs in different
PLMNs is called a G interface, the signaling

pl atform of which is showy. in Fig.3, wherein: 20 UDP
(User Datagram Protocol) : a non-connection oriented
protocol on the transport_|ayer. |IP (Internet

Proqﬁ%}cl’cﬂroﬁ cajt BERIAN SROPHE et #BRk WhSfeR. GPRO spbageiber
ins st ShOREL 0B8RI R LR Brpbd, (hgiRton ettt
thrdugmeNSe(rlImmm Héme S earvek r ) o 5t le reh@pSeN dRiceer sprixdiocoName)
car RheR i SRR S ERREAL SR6 1o 3 et RRer RS &L o BREY
to &FRS dackdmnegigtaaar k; all data packets transmitted

between GSNs shoul d be re-encapsulated with GIP. 30
Wtz inshé hee BES| éaaa@f%an@m DT o) RSPLUSES @nBSC

(Bas(eggase gg Co‘gener?%r F g P cge@%ﬁg%g)t%}%b&g]

Fiunreelb ki 111@}3 PDetcnmotle:(ﬁE):ivaEn.gnﬁlcsﬂ aisoweneei s:een from

, i agram of  PDP context activation -5 Pr d
10 55 EHBEnC LA TRIGNEE Dhatt ARHIT S CPREBAB0B ST Detheen

Ms, 1duidn afRS @dMactivation request, SGSN parses the GGSN
address through DNS (Donmin Name Server) with the APN
R%mmwon\m@)ve dér [aued sidh fem &8t Pat iGQﬁVﬂeéugét‘

t
coaie WP RS d R, SRR IR 20
conprl ses a BSC (Bm@taaltimmtﬁaniﬂoe@eram@ea (B‘PBS)
(Base Transceive Station) . Fig. 5Js the PDP con

activation flow, it can be seen from¥i'q. "% FREEP Teh;

certain tinmes of information exchange occur betwgege 2.
10 M5, SGSN and GGSN. The description above is quoted
¥t SAnGERI 68eB0f Xom A1) abovg §RESFiRELPTF afGSN parses the

cGstt & REUTHHCALLANENS YR @M HRNASR €3kried in the Activate

PDP Context Request message; however, APN serves as a very
important parameter in GPRS network, operators are reluctant
to see it is increased or decreased randomly, because either
increasing or decreasing implies modifying the network
structure. Meanwhile, the GPRS networks in many countries have
been commercial ones; therefore, modifying APN will cause
inconvenience to all mobile telephone subscribers, which all
operators try to avoid.

This is to say, the newly added GGSNs (supporting GPRS SSF
function, abbreviated as intelligent GGSNs) for upgrading the
GPRS IN should have identical APN as the original GGSNs (not
supporting GPRS SSF function, abbreviated as general GGSNs).
For a SGSN, only one GGSN address can be parsed through DNS with
the same APN, and the address is either an intelligent GGSN
address or a general GGSN address. The intelligent GGSN can
support packet service access requests for GPRS CAMEL

subscribers or general GPRS subscribers; whereas general GGSN
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General Packet Radio Service (GPRS); Service
description; 15 Stage 2. It can be seen fromthe
above description: SGSN pgrses the GGSN address
through DNS with the APN carried in the Activate PDP

Cont ext Request message;, however, APN serves as a very
can ppdyr FHRPOPAr BABKEF FH GRS ST KeVFSH Sromapgneral

GPRY & et 1RcS88el litl BakNaLLABEN /85rdeGheasss .
random y, because either increasing or decreasing

4 opht eadhotll 6y itigst ¢red sies wodfkacsivakton seqNeshaatesent

.t he RS ks_| ny _countries, have . been..
to LADRhEr AFAT SIAE: T horOPOEE L BRed 157 RY Hen V¢  haugver-
the i@ﬁDﬁY@ﬁie@@Qetr@laMGEm&Ji Welt elrephoneo selffecithersnd the
which all 25 operators try to avoid. This is to sa

tradifd anad § HESEHCTEOKEL t SEpPBPErAg PRSI 2 Faf ErEHEStS
are gegg@ﬁ\@gﬁgﬁ %a%%@éﬂ]é,ge@PR%ﬁﬁﬁLfQﬁbHEQ!‘LBQEBchH@t be

ave identical APN as the original
act IGE3N] Gnotessdppoyt | aguiRRRISSEJ tihet cane Hbbmatwerkdis

as general GGSNs). 30 For a SGSN, only one GGSN
n°t'é§ﬁg§§§%gan be parsed through DNS with the same APN,

T ti-hgiaddnasspietetb harsan fiort gPREgemt y GEShu laddre e
or a general GGSN address. The intelli gent GGSN can

proforntgsdRee BeEYReR $ebs 2Nk GFeltsaf e PRS BAVEESD

scoHbSCd | feEiSs or 2 9gNERAl p FPRS-SUbSET LREr 8rpWReEeRE01. The
general  GGSN can only Support packet service access

topalergies 5§ riiconrgarfer APRSGPRSkBODS Mratork bechgse in Figs 6.
no N SSF _funct.i. gn n i i b . i.sts: Jf .

It G iRPa o Fé&ﬂe§%§’3r€h§gn%ﬁggd£%ré€§ﬁ4%£§ﬁ$¥d§§§&§§t S

sentdldo saths o f iy arce antivettied; didbeveris asddmplished

ori gi nal al GGSNs will h ffect, and th
sucqa%eR 1} DRAF TR ESeRdite PP DR SRR PR RIiGFatF bhave

not MEAUEHS o8 Lty ' tRen@Ner alh iEESNourfdERS cAMEable.

subscribers can't be activated successfully,
equi valent to the case the network is not upgraded.

Summary of the Invention

An object of the present invention is to provide a complete
solution for the problem encountered in GGSN/SSF solution.

A method for supporting GPRS CAMEL services wherein an
external network environment comprises a GGSN, an intelligent
GGSN, and a SGSN, comprises: sending a Create PDP Context
Request message froma subscriber to the intelligent GGSN first,
and determining whether said Create PDP Context Request is an
activation from a GPRS CAMEL subscriber according to a GPRS
CAMEL Service triggering rule; if so, the intelligent GGSN
processing said request; otherwise forwarding said Create PDP
Context Request to the general GGSN to process.

Said GPRS CAMEL Service triggering rule is a rule used to
determine whether the subscriber sending the Create PDP Context
Request message is a GPRS CAMEL subscriber.

Said step of sending a Create PDP Context Request message
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10 The traditional protocol used for GPRS only
stipulates the protocol interface between SGSNs and
GGSNs as well as between .7SGSNs and SGSNs, and the
protocol is the GIP protocol. The topologic structure
of a GPRS, backbone network is shown in Fig It can

froma geRscribes ﬁogtgetmife]o}pc%er% Gt fréf?%rﬂsré&u vedsby
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encountered in GGSN SSF solution. A nethod for

inteddgsisrit AGSHRRES TERVBENSER Y Ce Wie? &Il SPBigrafreate

PDP Q%tnwﬁ %\Qure%mr%tss%%@prl ses a GGSN, an intelligent
N, and a SGSN, conprises: sending a Create PDP

I@oaﬁeﬁtmeﬁﬁo@emneﬁupmg@ EPRENCAMEBUbEoT i, eoCrhate
|| t GGESN f irst, an det er whet her _saj
PP QR e Bt o595 Lo S TIRE Bepm, SnEh feREEaTatts
aft PRPCAMEceH8F3Ar iker vatgendicag be accBRbedCAYEEGSN.
Service tri ggerl ng rule; if so, the intelligent GGSN

Toy ozekdi MgtEard GquesPPoBE Hed weEBSt GAMELYi FR §kFer the

P f £Q fp
o 1588 P 0 A, QLSS e oAl s

mesgages lﬁ?_enhtgﬁened@tleraub@@r\m@tmer the subscriber sending
he Cr J.ecaPDF;o u eo)ﬁt Retq\léeiatre ZﬂagﬁxﬂeatQOEngBpwell

SHNSE 5 ep of "'sending a
so1v@oahemrcﬂemﬁshanem@@eﬁtbmnmpgm qnubeﬂytmém GPRS
intelligent GGSN first is achieved, by nodi

IN geflvicd daralvn We(%nﬁifﬁg}\i’éh%n%%r \}é‘ﬁ’)es§8‘e¥‘l"r§t Oﬁ h@he

d essp h P
ore ERLAURESO1 L RURI0: [E00 BRI B or o

addresses. 5 Said Create PDP Context Request nessage
sent fromthe intelligent GGSN to the general GGSN i s
a GIP-conpliant Create

Brief Description of the Drawings

Fig.l is the schematic diagram of the SGSN/SSF solution;

Fig.2 shows the GGSN/SSF solution;

Fig.3 is a schematic diagram of signaling plane between
different PLMNs;

Fig.4 shows the PDP Context activation process;

Fig.5 shows the PDP Context activation flow;

Fig.6 is the topological diagram of a GPRS backbone network;

Fig.7 shows a proxy GGSN activation flowchart;

Fig.8 is the flowchart during which the intelligent GGSN

forwarding Create PDP Context messages.

Detailed Description of the Embodiment
An embodiment of the present invention will be described

below in detail with reference to the attached drawings.
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PDP Cont ext Request nessage. In said nethod for
supporting GPRS CAMEL service, a Create PDP Context
Response nessage returnedgiromthe general GGSN 10
after the successful activation can be accepted by

I n sai.d met hod for supporting GPRS CA
I 48 2 (FRNCTHRIE ILGETERCBENT bY ]Fd:sorﬁ'fﬂ%}”@rnesatlé‘ the

exteprg%logﬁb§¥5n§|bﬁﬁ%f NShe fﬁ%%@&%slﬁbeﬁt%ﬁerﬁi can be seen
subscribers. The technical solution in the present

fron rRigntT mha(tarth;selmetw@sks@merpnmepmbb@nmhas ahéGSN a

aenagie BEEN P RD, Ol 1 it REAte ‘g1° ERBneshapaPars, dho

as SMiGh liindsEessiikl.g.to be done with the prior art. 20
Brief Description of the Drawngs Fig.1 is the
I$e HtmtR e g r vt 1 97 S‘?%?\VBS‘FC%%‘PH%%ﬁ pPrergssing a

Creaé{bgV\@D?h%oqE%Wtsﬁge&Qé%‘E' s sHlg@: %f&naascgl%@éf&er is

ram of signaling plane between different PLM\s;
difﬁﬁ:d?ltg f4oghohesehin R Qoicexersct #oading tmeb@erﬁte PDP

Fi g. h he PDP .Co
conhl: ReRbre ALT 4P I G5 ABHRAIEE M afidpgfobhe
GGsNifdrétshang @etpémynﬁ@h&mwe\rathenaéwwmm redupst is

is the flowhart during which the intel Ilgent GGSN 30
an Fgrivatdiong reaugeé ﬁDPmCEn@%% GRS GaPs gy gcording

to %Créfﬁéort}\ gLl hgegvgg {0 gbodigTent oF thie  +the

present 1 nvention w | escrlbed bel ow i n det ai |
inte/ﬂl]tzl'gerretf eﬁmept@cw@lraﬂ’ahﬁe@rda’aw Rg8. Cogtpikg. Reidseat

schemat i c di.agr am of etvvo con
mes S84 (PAH SV ro%ﬁgﬁ'far %ngh{égﬁrgggggél nven%olrhc;cner;(ecl feggsst
mes SN tHd QjEer:gu? ddmt ttd‘lﬁpmﬂiemsr k environnent

conprises a general GGSN and,an j ntel en
“@C%IQPPtShQAMSFm%ﬁVbﬁ% o R rsl 180k ﬂlJn%gl §f to

deté@éﬁﬂ% whether the subscriber who sends the Create PDP
Context Request message is a GPRS CAMEL subscriber. It is a rule
used by the intelligent GGSN to determine whether a GPRS CAMEL
service is triggered, and i1s defined by the operator. For
instance, China Mobile may take Mobile Station International
ISDN Number (MSISDN) as the GPRS CAMEL Service triggering rule
(e.g., subscribers with MSISDN prefixed with "136" are GPRS
CAMEL subscribers), so that the intelligent GGSN will configure
MSISDN in a certain number range (e.g., MSISDNs prefixed with
"136") as GPRS CAMEL subscribers. Other GPRS subscribers
prefixed with other numbers will be considered as non-GPRS CAMEL
subscribers. Other operators may use other information rather
than MSISDN (e.g., a certain number range, International Mobile
Subscriber Identity (IMSI) or MSISDN (i.e., the mobile
telephone number)) as the GPRS CAMEL Service triggering rule.
The GPRS CAMEL Service triggering rule is flexible.

Said step of sending a Create PDP Context Request message

from a subscriber to the intelligent GGSN first is achieved by
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In the present invention, the procedure of processing
a Create PDP Context Request nessage froma
subscriber is different fromthose in the prior art:
sending the Create PDP Context Request message from
the subscriber to the intelligent 10 GGSN first, and
modidetigdnt AR g ThkEhelRr tehen 4t iy Bgpesieyeeriy§o that

' [
cho S5 YA S od SO TR AL RS oo poine

Name)f age, thbelntatéﬂgeg’erﬁGW@&&ml ndp itcihe 1€r daf e PERL
nt e ue sa ot herwi se forwarding the
fromythe ? %é&sﬁ elﬂn%égqg§§fj #5vessage to the gener al
TEGONG - iRy 08 €8 5 -whEtet KPRN CAVELe Sers/t B8 AP igry kBYation

rule is the rule used to determ ne whether the
betv@méPNbémdmﬁbes@ﬁa@, APRr Featac R L yosndekabregésEGSN

finc{%g?ﬁg%leiq e %shr?d@?ﬁ%’&@ﬁe kel \115‘ &, alé|§regﬁ§g

gent to determ ne er a
the ﬁéN!EElE@t$envt@e;nesdata ggeDEa aamﬂaawl@eﬁ: ned:lbyptrlaeent
er at or nsta na .Mbil.e ma

v Ton AFREAMAAL | HATL S SORRITEER 08 SRy S ( AgPping

reldiRe (NRLeBeiNi €Bel IHad@®asRy il ex@m@le, SEUFPOEHEERe
with MSI SDN prefixed with "136" are GPRS CAMEL
origissle mapedan redathan nae haeeerli<genfddosisw | |it may be

mod#%ﬁ%%ﬁig é?|xed§E®E%Qs?%%g"Eﬁ;g“%;ggﬁé éaagésgepgr51ng

reqLE:Iui:B:t:rlinbehe phent @?R&rm,nbgcmsbeasrlpdecbmt(éw wiodh fying
COI’]SI ed as non- GPRS CAMEL
the ﬁﬁg&?rb%?%uradlhoé} eai'a{'t 0 g\%{my use other infornation
Trathey phdh VBIrSEN iy, the Carfdaaien B’ﬂlm’lo}amtrea;ltge%equest

I nternational Mbile 30 Subscriber ldentity é %ﬂe
meswesmrwaréed £ 581 1ot e} b $iMo RESNUD &) SBRE ¥ #k CGSN

LN l%q{e/'éﬁeétré 60,34 'd&ﬂutréiite Reqyé%t%% %ME

aSerwcetrlggerlng rule 1s flexible aild ste
Kendiengras €nedineyePDR oGont BXits Réqgemqwmmgée ¢r©art<a PDP

conSHEFE o B S BB B BB e
sucSesyRi) Socivgiion can be accepted by the SGSN.

In the meantime, to reduce the network traffic overhead, what
shall be satisfied as far as possible is that the intelligent
GGSN forwards only Create PDP Context signaling messages from
general subscribers without forwarding the data stream from the
subscribers.

Hereunder one embodiment of the present invention is
described in conjunction with one detailed processing flow
again.

Fig.8 1is the activation flowchart during which the
intelligent GGSN forwarding the Create PDP Context Request
messages. In this solution, the intelligent GGSN provides both
the GPRS/SSF function and the proxy forwarding function for
Create PDP Context Request/Response messages simultaneously;

here it is abbreviated as PPS&PROXY GGSN.
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the GGSN addresses parsed f romone and the sane APN
(Access Point Nane) are the intelligent GGSN
addresses, which is diffepent fromthe flowchart in
the prior art. 5 1In the prior art, what the DNS stores
Is the mapping relation_ between APN and the GGSN
SHEBPé@stbacﬁggFP§saoéaﬁﬁ%%é%)gnS@H¢-¥Si%ﬁs out the
d S j e rd, g .

S M R RN G S S e e e g
stppopeesitnt addneent bbnganénal | GeEMYe| Grespomdi 3 cat i on
to the mapping 10 relatign _stored Ln fhe database, for
TB?aﬁﬁP@,l§u8ﬁg§§lPﬁ lBrﬁSFﬁh ﬁﬁp%?% °¥2i ati on may be
128 sendRIFh s iksatd poRYchiE et Behuedtiessage to SGSN;
apnl <->Address 2, so that the address parsin

20 G e R HEHE SO BRI PRVBTATSIP FaS et el PO Cogtext
Requggg' in%'s@gﬁtet g ﬁB%'.&ﬁaaﬁygébgu-on data in DNS. 15 In

prese invention, the eate PDP Context Request
Whesedge toeverwe Bdomesiein rtte TPghatdeC3s toet Address

ot sRERTadin Rrdage = fn Q90 FPLUS SAVERE: b, 19 SPETAPE,S

PpSshRaiy’ edsihe sCepaberPDB; €ast extaBeqppst CORS8RYERequest
returned fromthe general GGSN after 20 successf ul

messagel gantennsahwpel EREp BHOD L haReISESN " SGFN pgdress for
J t ." t" t 2 ".
51gn\rla‘\ﬁ§trr1d g%’écl'll %G@%&%&g%%‘%&%gsd\fé%ﬂc%@%l& | GeHAVEH P? fesent

be sati ar as possible iIs at
the tSGSN mtighnaldert ad@SNsf aniatie daky eddaeesPOPrCoheeRPP

signalin ssages from .gener subscri ber | u
contighaFAPRG L hEe Ak 4 PEARSIT DATETET IS5 L oks ThaTRport
A; iy aden romatikediimetheohmesbagpr éseat fovdowson is

described in conjunction with one detail ed processing

IR HRadegai A~>Bi g.8 is the activation flowhart during
HUIEAIDIR 553¢ delgla9nhGORN forwarding the Creat e

ntext Request” nessages. In this solution, the
SasielAddgersts GE3Nusreavitdesd fldst:hA t he GPRS/ SSF f uncti on

Eﬁn%ﬁ%Q%R%&%X&GEﬁr%@EgkggsfyﬂgtéfghéénPDP Context Request
message:

First, GGSN determines whether the request is a Create PDP
Context request from an GPRS CAMEL subscriber; if so, it will
process the request; otherwise it forwards the request to the
general GGSN, wherein the source address in the IP header is
the address of PPS&PROXY GGSN 's Gn port B and the destination
address is the address of the general GGSN's Gn port C, and the
content in the GTP packet is not changed. The Create PDP Context
Request message contains two information elements: "SGSN
Address for signaling” and "SGSN Address for user traffic"”,
which represent the SGSN signaling address and the data address
for the PDP context, respectively; the value is the address of
SGSN Gn IP Address port A; the key information in the message
is as follows:

IP header: B->C
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Create PDP Context Request/Response nessages

simul taneously; here it is abbreviated as PPS&PROXY
GGSN. -10 Suppose the addpess of SGSN's Gn port is A
Suppose the address of PPS&PROXY GGSN s Gn port is B;
Suppose the address of general GGSN s Gh port is C
S?ﬁs fifgrers descPiBRalinndetlil as follows: 5 1. MB

S%@Ndﬁsdﬁgeé‘gt F¥at gsEPPreQREEXt Request nmessage to SGSN,
2. Through parsing by DNS, SGSN sends the Create PDP

4CohbexgeneRaquESENmessalfee s ¢ hRPSEPROX Y ECSRN tekEr Réqest
nes st he source address in the |IP header is the address of
SE8N 1s &n port A, the destination address is the

pFddresscOf vidd tRRSEPEOXY HEEBNohs ekt Rofilie s mekeaGegatite
PDP Cont ext Request message contains two information
genegldnBREY; wibESKE 2elEe e3 PR condieftal Whgreandarrsesing to

r ( r ffie" 1 mhd rep.e t
R T o
Addresst ebdy, siogpecinyehycarhéedaline tine tGreeatkdr2@® @fntext

SGSN G port _15 A t information i S
Reqqegagleissgggmgnc?gk}]eegggﬁ 8%\-t§8a GER Ad réelgshsé ED g)%r CHe>Ses
Addreisgnaldd nEerA t SN Addressrfed uUsethé raéssage A 8nd the

PPS&PROXY GGSN receives tiie Create PDP Cont ext

genergduE&EN doshgaahge: LIt r3tInBeEEN FRteMitResIiREFAEF are
the %ﬁ%gﬁ&%gﬁf ikSed £ pt €, BB g&%{r&rtslds%ﬂy@é&rfﬁg %hrrteeate

subscriber; 1f so, it will process the
PDP Cegtiest ;RajuratwReeppnstonewsaze + wherednestcondime to the

o JERERR: 5N s okl PR A SR VIR By o
addr@san® ft heedeshierali arsNaddGasporrs Chendddhesdestihheion
waa SR ST 5 ShpOLt, S e e o BN aIAL LA e
B; tﬁ%&%&té@@?%@é}{ﬂ akfsebWRd S dmkaBagkar®tsSins two
information elements: "GGSN Address for signaling" and "GGSN
Address for user traffic", which represent the GGSN signaling
address and the traffic address for the PDP context,
respectively; the value is the address of the general GGSN's
Gn port C; the key information in the message is as follows:

IP header: C->B

GGSN Address for signalling: C

GGSN Address for user traffic: C

5. PPS&PROXY GGSN receives the Create PDP Context Request
Response messagde:

After receiving the Create PDP Context Request Response
message, PPS&PROXY GGSN forwards it to the SGSN, with the source
address in the IP header as the address of PPS&PROXY GGSN's Gn
port B and the destination address as the address of the SGSN's
Gn port A; PPS&PROXY GGSN neither cares about the content in
the Create PDP Context Request Response message, nor modifies

the content. If the Create activation is successful, the Create
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Address for signaling" and "SGSN Address for user
traffic", 30 which represent the SGSN signaling
address and the data addrgss for the PDP context,
respectively; the value is the address of SGSN Gn IP
Address port A, the key information in the nessage is
PDP gGom¥buwsReqyeHead@sropssc MeFS8ESN Wit essORBRin  two

, ' i ng. GS I fQr ek s F et o
infoBhdBRbh! Plnfhe SOONANINRR LY URTRIRhRILLG" dhd. ok
Addraessige useitirerf fielei whigh triep r@rssatte tRBPGEBNt £Xgnaling

Request ~nessage,_ the gengral N_W cr e
addr@ﬁ%t expd V\ﬂ%‘? eifrf%ttz]]%lo% di éjrtegst 8rGTl5h8r o?g}%:olg?'ﬁgep}{t’
respSSENvel ghathagvaldeess shoul dthe dder SEENE Agitks egené il

signaling A carried in the Create PDP Context Request
GGSNfBs&§ag@oTan@ it HdesSsN datfe Wididds idhdildl TRST3RE SEBNS
fo1159 Address for user traffic A carried in the nessage,

and -t he general GGSN designates the signaling and

TdahaadddreBspA are the Gn port C of itself; next, the

eneral GGSN_returns ? Cregat(g PDP Cont ext Request
GRE¥pAAdEeREsS9heS AR & A9Actording to the GIP

cRERt agakekBe repuUnsBraddaessct nct he | P header should be
the 15 address of the general GGSN s Gn_port C and the
6deSEBNareorivaaditbssCsRatirdPBB FRBTANEr B8QuUBPtt R@sponse

meSSPPg&PROXY GGSN s Gn port B; the Create PDP Context
ﬂgqlJest Response nmessage contains two infornmation
seksimenl 3: c B3N AA®PPessntext si aped ¥y divd GTEESKptocol,

cho HNERR L 3B UL B FERESERL DU T
desigRRteenbexitse IESpaet GusH sidrd ival uddiresshshaddd éesthe
. of the general GESN s G port C the tex j,nf or mat.i on. .
infarmathenedsngati SCEN AAIGRS ToFPS heaRethd CSBEEIR
the 6?@5%%396?%&&19&?«1 |Eier&ﬂ1:es@ Response message, and the GGSN
traffic address is the information element "GGSN Address for
user traffic" C carried in the message.

A pair of PDP contexts is thus created between the SGSN and
the general GGSN (wherein the SGSN address is A, the GGSN address
is C), equivalent to a logical channel for GTP message
transmission between A and C; subsequent GTP signaling messages
and GTP data packets will be exchanged between the SGSN and the
general GGSN, with the PPS&PROXY GGSN excluded.

7. SGSN returns an Activate PDP Context Accept message to
MS, so that the mobile phone subscriber can use GPRS service.

The present invention can well solve the problem by the
solution above that the operators upgrade quickly their
intelligent GPRS network and can fully protect traditional
investments of the operators to improve the utility of networks.

The above description is only one better embodiment of the
present invention, but the claimed scope of the present

invention is not limited to these; those skilled in the art can



25 GGSN Address for user traffic: C 5. PPS&PROXY GGSN
receives the Create PDP Context Request Response
nessage: After receiving.ihe Create PDP Context
Request Response nessage, PPS&PROXY GGSN forwards it

the SGSN, with the saoyrce, 30 address in the IP
reaqéé’d&e"a}s?et & Weg@d&fﬂﬁ?%@ﬁéx?rcéﬁ%néﬁlﬁ@?ttB the

embo@ﬂ%ﬁtﬂ%e ﬁf@ﬁwaﬁhgnda@@&%ﬁras 1tnhecr?éid%§é§e9{ &H@entlon

s G port A N nei ther cares about
withdue cdepenting firesm Onleat@llalme@omceo@e Retﬁuelsl'te present
Response .nmess n modi fi es t he cont ent I f the
Ve ST VRLTEN | ESuBEesSETioh REBreate T12 PDRSONt

invdeileXisHrRAe He Regporse ifeshagelwihs.contain two
information elenments: |11GGSN Address for signaling”
and "GGSN Address for user traffic", which represent
the GGSN signaling address and the traffic address
for the PDP context, 5 respectively; the value is
still the address of the general GGSN s Gh port C
the key information in the nessage is as follows: IP
header: B->A GGSN Address for signalling: C 10 GGSN
Address for user traffic: C 6. SGSN receives the
Create PDP Cont ext Request Response nessage: SGSN
wll create a PDP context; according to GIP protocol,
the SGSN address in the PDP context should be the
address A 15 designated by itself, the GGSN signaling
address should be the information el ement '| GGSN
Address for signaling" Ccarried in the Create PDP
Cont ext Request Response nessage, and the GGSN
traffic address is the information el enent "GGSN
Address for user traffic" Ccarried in the nessage.
20 A pair of PDP contexts is thus created between the
SGSN and
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the general GGSN (wherein the SGSN address is A, the
GGSN address is C) , equivalent to a | ogical channel
for GIP nessage transm sgi.on between A and C,
subsequent GIP signaling nmessages and GIP data

packets will be exchanqed bet ween the SGSN and the 25
general GGSN, with the XY GGSN excl uded. 7.
SGSN returns an Activate PDP Context Accept nessage to

B, A sretied the sOPHdLL PhONGesebSTr PhCketaRadse SPRFice
service. The present invention can well solve the

(GPRS oSlusrhasyi zage AR tG s dso Vit HieP e BpkYarlsrinhanced
Logiﬁ%&?ﬂ&ﬁ%&@e@glket hgh&re 30 ér{‘éﬁkékﬁgﬂtne@v}%’%]{‘@ﬁ*@fgnﬁ@ﬁt

protect traditional I|nvestnments of
comp@ﬂesreastmssast\lo Gmm\mathPRs Supp ot tyd rof Nnée\)\mrd(slnﬁhéllgent

d t bet t of .the
cosN, 88ane. PRoniEeaviBal Crhe BiaPrshthachads) It RanSt 1588

sencﬁ.&l%sgr@reéﬂ'é’@lﬁ)@' @c‘S‘ntéxf‘Qiec%déE‘d fdskagkhesen at BeBEecriber
led in the art can - readi |y devise to nake
to trln@dumt@dthl@@@toﬁséwt émgfc.,vé@dt detgemipipadrhghher said

c:rea“Met Eout gﬁté’k |ng AL ’Lh‘gﬁe BE@%g’BRoh”ﬁ 'a?EgRS CAMEL

epar claimed scope o
subsmxam actoirdiegttora GPRSr GRYEB, Seitrel qr atre’mearringccpée,

of the pre n ntion should b
if spy b in fjt é@ﬁpﬁséggﬁgrr?ﬁeﬁg&nfgo?a%ﬁprgeo(ﬂ| hg Ce thggf‘se
for Q{quaddche%ﬁ/é eoP (EPRSXt Qusqusized HApeldermnadnsGSN
for ile network Enhanced Logic (CAMEL) service,
to pisresisn an external network environnent 5 conpri ses a

GGSN (Gat eway GPRS Supporting l\b%&;, an intelligent
Mthaosm(ﬁmmwf@ﬁgRgu Bl SRF Wt according

T B T
a rdig Sisedirmb dﬁtegﬂmﬂnmgvhdtetdxertk@alswbsmeaxee BBﬁdlng the
Creaci::oen PeD)é’t ng‘ggggtlzelqsuear{ I%gtsis\a/lgtei J‘?Sn af &8%%&&0E%Sscéscrlber
3. The method for supporting GPRS CAMEL services according
toclaiml or 2, wherein said step of sending a Create PDP Context
Request message from a subscriber to the intelligent GGSN first
is achieved by modifying the service data in DNS (Domain Name
Server) so that the GGSN addresses parsed from one and the same

APN (Access Point Name) are the intelligent GGSN addresses.

4. The method for supporting GPRS CAMEL services according
to claim 3, wherein said Create PDP Context Request message sent
from the intelligent GGSN to the general GGSN is a GTP-compliant

Create PDP Context Request message.

5. The method for supporting GPRS CAMEL services according
to claim 3, wherein a Create PDP Context Response message
returned from the general GGSN after the successful activation
can be accepted by SGSN.

6. The method for supporting GPRS CAMEL services according



10 subscriber according to a GPRS CAMEL Service
triggering rule; if so, the intelligent GGSN
processing said request; _ptherwise forwarding said
Create PDP Context Request to the general GGSN to
rocess. 2. The nmethod for supporting GPRS CAMEL

to cdaiy @eé”l'a%wfdltﬁ’@ intel digeaF nfGSN Hssand YGPReate

PDP

Mo cee" %%1*1‘}1' g\‘é%gggéuk‘é fnsgén[agkf H?ﬁgci%eeg

ternlne e -sdbscri ber °sen I ng
PDP Context Request message i s a GPRS CAMEL
subscri ber. 3. The method for supporti ng GPRS CAMEL
services according to claiml or 2, wherein said step
of sending a Create PDP Context 20 Request nessage
froma subscriber to the intelligent GGSN first is
achi eved by nodifying the service data in DNS (Donai n
Nane Server) so that the GGSN addresses parsed from
one and the sane APN (Access Point Nane) are the
intelligent GGSN addresses. 4. The nethod for
supporting GPRS CAMEL services according 25 to claim
3, wherein said Create PDP Context Regquest nessage
sent fromthe intelligent GGSN to the general GGSN is
a GIP-conpliant Create PDP Context Request nessage.
5. The nethod for supporting GPRS CAMEL services
according to claim3, wherein a Create PDP Cont ext
Response nessage 30 returned fromthe general GGSN
after the successful activation can be accepted by
SGSN. 6. The nethod for supporting GPRS CAMEL services
according - 15 to claim 3, wherein the intelligent
GGSN forwards only Create PDP Context signaling
nmessages from general subscribers.



