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-1 '2 6 APR 2005 METHOD OF SUPPORTI NG GENERAL PACKET

RADI O SERVI CE CUSTOM ZED APPLI CATI ONS FOR MBI LE

NETWORK ENHANCED LOG C SERVI CE Field of the |nveBt§

5 The present invention reldtes to nobite W'PR 2005
comuni cation field, particularly to a nethod for
supporting General Packet Radio Service (GPRS)

Cust om ze icat] f.or. '

{5 % SRS e AR Sl Sy sz
h®pipgnadend Hor McERS BRI ENHANE RO KOG GPRSERWICE
10 Background of the Invention As intelligent nobile
services are used extensively, operators have an
urgent demand for GPRS CAMEL services. However, there
is acritical problemat present: traditional GPRS 15
net wor ks gener al IBiedsl @f tthehITEREIh of supporting

RS _CAMEL service 0 ' : ;
oo Bt 2 GRS s bl BiEch Dion Fiela,
pa@%Mmrﬁd rtg n¥otelSefor eapwirtttng Retsitain)Packet Radio
solution: as the nanme inplies, SGSN SSF. is itch
Se.qandEPBE) of UGS AL ABBY VPR BTl SHerkgRL oy erte Trork
En 4% icEt(@Q&@m afb i@l |diE e ata0Ide it tten GPRS
S network, the network el enents that need be added
is orpgmdedeiniayer GPRS hEntehl yengeNetHetrkorlkPREcIlde a
Service Control Point (SCP), a Service Managenent
System (SM5) and the like, also include a 25 SGSN t hat
supports GPRS sifkgicund HoffethecahiventRegi st er (HLR)
that supports managenment of CAMEL Subscri ption .

A ofraEildd ISNEPRBOBELE eFRIVICED e%%%bﬂFgﬁitﬁétenSlvely'
op%%%%##ér£QEQ&%938QEEW§§ﬂnﬁF?§rGﬁﬁ@@hﬂﬁﬁﬁﬁkvices.However,
ntel’l1 gent twork. Fig. 1 is a networking schematic
thedieagt amaof c SESN:SBF pzoldteirona t 3P riesesdt beradehiponam GPRS

Fi g. [ [
netwéigé ggﬁgkglfgbﬁgQEge£If%énf&%%E%Lﬁoo%hgupporting 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 ManagementVSystem (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 Network. '
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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GPRS network or initiates an active PDP (Packet Data

Protocol) context request, HLR inserts the

subscriber's GPRS-CSI in the 2 6 APR 2005 -2 vi gi@é%FR 2005

SGSN. This information will“be used to establish an

intelligent relation between GPRS SSF and SCP by SGSN.
viAnde $GBEsranTRes f onfoawabeohi gafilobe aseldotioz stsitadp ldredy an

infot L L6en G it boter s RN, SSFHEMA IRt B PORGt i Bh0 SCP

gf g?"g!(ﬁﬁ . i . ervi cg, NS Gat - X
o uppoarslﬁ%égml\%o e?%e%/'vi cethsc\z/\ﬂch Fuﬁgﬁi on)mlng (by

dusstibvhpntraffian dred slesratfiem ¢te. Heker itdis gbisgiider, to

that the SGSN SSF sol ution requir SGSN [ -
reebies e “SRACFER SOBRbHOMnGTnRARGS e ST Cogs e e
e C.geiNnpssFaltaSGPNs dBrandubbBY tiifigt e detiGlee vietenwdivid tch
have to be upgraded; however, the anmpunt of SGSNs an
Fumt_iRsTIilh st ik cany B?gé?eflhﬁéoliflh‘%h%r%%%‘?l%%%orf oag’ove
conpl e it . i
th%l !e- )r?aeﬁélh?/a%ﬁ?e%l%%ﬂr g:péecﬂglbl |teSyG}ﬁ2%tL}pr?gm§/vmtlﬁg bGePRS SSE
and 8QR §epport hagefaragendnts ofoFBREoASI et ddgptedli FGSNS

rovi de GPRS CANEL 15 services ,quickly at I
andri et het e DACHE AT S CAVEE REPRBREdeaftf Tine  the
amdﬁntﬁ%%@éﬁ?@anh-lﬁﬁs theHaunstiverkofs GRRSe, $Hud Bhe project
- realized in GGSN. The advantage of this solution is

is thaoo i tcdvpdaxt med comHaLARE updtadetBP HUIRY@ng and

‘U s??%%&%%r{%?eé%ajtg;%;& SEI V) G310y RE19BLQINRRE T red;

{ . contfiguration on GGSN. As shown
thdFefe 2,thileBcd BRRS dsbaoti bdaptedi to apesvite ARRY EAMEL

PDP context request, GGSN will_ establish
SeNaRT i FEHEK Tt idort BetRsdm i S S Sgg-pased GERS
cAMES ALELAG 1t 9618 PE0R Y HaYEadpddRS: CAMFLL Hafrahtiiodnof GPRS
and the SCP can acconplish the authentication,

ssmushoea xaredni meESibcBhat adgRREagHyo HikES BALUELAPS 8 that
it SRR R bR B el PR i b S zatdinac,
cpHIOCEREUL ignsyheye pansubst abttizdned] f fetgndas simphe data
configuration on GGSN. As shown in Fig.2, when a GPRS subscriber
ipnitiates 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 Services.

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

upgrade GGSNs to support GPRS SSF, since there are currently
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provi ded GPRS CAMEL services. However, conpared

SGSN/ SSF sol ution, GGSN SSF sol ution hasngdvant ggségAPR 2005

of flexible upgrade 30 and;|ow invest ment, and

therefore i s approved by many operat ors. Though t he

new core network devices from sone manufacturers have
marbeerGaN h delve ceancirom ofligipperti ngacPRECERVEL 5 in the

e G kb s PTREREEL P T B g s

froil Bag dhene AkBusHEERaRERY, ZaEeP&’REEQf)éntS Etmw ré@st, the
devices fromdifferent rmnuf acturers in

codndidiati iomawonét wbk k e ﬁﬁﬁ%iﬁﬁérlf?éwepri?ﬁ@%ol Qﬁ‘?%r@ ppprator
R N fi?peﬁﬁé ide&ne @SE‘T@'&%%%M %Su;ia@fsdélﬁﬁ@r@ﬁs IN,

decai's st coordination work be a very
a1l ahgadiroicess. COBNs aim dpes atetwarkeel Hesbeoragppregdhéo be

GGSN SSF sol ution to upgrade t
renaand PonEheCEBRES| thi e At VR S TRy gpd the
ex;}%%ser QR @‘E?cidle)!af&@ RN, tdisd r SstippoMaPBSsEBong demand
function, and expense is still_ |arge.. Thus,

i. eopeloalt ohs msae/rel%\e i ory sty traddtiognk AEVSSHRes in
0 t| ng traditi I

s R PRE R P ARl P EPERLS 47 s TR motuor

st IMRIBMIK 1sStaRrug:t:1uas fsravoigbasibbe, asgddsirbltdie apfect of

th th bj f
qul§é<$1«rkz]ﬂ oA s g o P R e SHLHEOR oREbE: e afifea tned
g@l%l gfvﬁig@ 81(%’1 G&%%Hﬂ Bﬁcﬁdgﬁ:%hnd' Riff ashreedwinlt be first

- . net wor ks i'ntroduce the concepts of
intpacketed wirt d.‘rhengfcalrﬂdawmket transm ssion so that GSM

d_opal em for I t
%grRSd%?Ewéjéhll@etsro enﬁglﬁcg%qg%}%%%f ﬁgé)\%rﬁw&hﬂ% and
paclcthi £ £64 s Bs s FMRSsbs thad assManGlbenlnetwsrdm ofer dobile
traditional GSM network, i.e., the network en

conigH e ERCNEPARHL OB S S ARE PR Cifs SOPPYC G 11 Ehe

: Hetﬁ/lkn%t \é%ll%ecg:)@% HNES 4 he B2 t( Bazge nelratiedvork over a

intraditional GSM network, but requires
tra@djtrmmind}% ngdohatek f ok . ¢ v adfle omatwork entities such as

SGSNs and GGSNs 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 reaming, registration,
switching, authentication and authorization, etc., and to
accomplish logical 1link management including establishmént,
maintenance, and release of logical links, and to accomplish
radio resource management. SGSN provides management functions

for calling MSs and called MSs, and accomplishes forwarding,
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sof twar e/ hardware, and nobile stations (Mss) are al so
required to provide the support for GPRS. Werein:

SGSN: Serving GPRS Supporting Node. SGSN pro
services for Mss, and coopergat es with \ZF??F@ 2005

(Mobile Switching Center/Visited Locatlon

ad&iﬁgwtter%hl&quitﬁmnte:hdepptwnIaeagi stepyesoiancunphickht data.
the nobility managenent functions i cludln oamn
SGENgran rHITIID L HEh i} (I TSR et AT e Lon Of data

£r8H Y 1 234100, RIL. an@Ndche cﬁﬁ%%%i&li‘ lioi wddn | i ernet

managenent i ncludi ng establishnent, maintenance, and
Proebeats 0IP) ogtc@h Lnhksfagnd-to accorrpl ish radio

r rce manage o OGSN_pEQvi management

f%fsﬁ%#' %\9 %Eﬁ% ﬁ‘ép%gg%lﬂ @aﬁ?éd MBs, and
acEoPlilss hest kT VRr & ngatawa &APRoZBRT, ad\dhesh provides
transl ation, encryption and conpressi on of packet

inREeONNEESIPR P HERIMIF TR A1 RV gafdetary i tohed data
netd P8 TSt %b%egf' ZQ%FM x [ 9 rg%dc@ler(gecéﬁsaff‘@%f@@ocols used

conversi on tween ernet Protocols (IP) at
for dtaerafmmorlls @%hpr@iémwm@mnﬂmm@emw@n GESIGFRS

an‘il % uﬁlﬁlg firo & eﬁaﬁée é;%és arq;gs 8 éggkgﬁslp address,

andW { chathOalds WEENOSEST ht@ugbmlxlaéeocpxs75zo@rc<1tr@ao|
(both are protocols used for data network) and

pirovi e sprasent o siesmea: hetigenieheogorRI gyl ohd 6Rfyr the
a
oo SR PO 80 PR 2030 odftenoncent.
|']]hé h?tpregeﬁtbmmmmsNM@wRS§amnw Nedei ;snchugllnbéGSN
i nt erface between GP or d t ot
and, SRR A7 PR dEEO O HORiNe (SRS i g Ted 2

Gn ¥ Nﬂ@%r‘fﬁ@eu‘j{:fig RN Adcanb M G'SlﬁlsalﬁLcﬂf.[\Efé’ﬁéhtCPLMNs is

e Network) is called a Gh interface; the
calqucleaf@zeentt@mﬁ@m.eshg $hoapl Leg daratims dfswhagh) bg shown
réterface the signaling platformof which is shown
wher ei n:
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.

L1 (Layer 1): the physical layer.

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

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

GPRS Tunneliing Protocol (GTP)

across the Gn and Gp Interface”

Fig.4 is a schematic diagram of PDP context activation
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UDP (User Datagram Protocol) : a non-connect} én
oriented 20 protocol on the transport- Iayerzg APR 2005
(I nternet Protocol): protoc on the network Iayer.
L2 (Layer 2): protocol on t%e data |ink |layer. LI
(Layer 1): the physical layer. GIP (GPRS Tunnel
prEesfioesl )Tt tha eseen Encms.dt tbatarten 25GPRS subscriber

inGihi CPRGERE GAPF B Sk SERR A GaN SECH e Lhd cesn

ad@f&%@ My (MmaFRRRaRackbonerneq wonki hal Aplatzaccess
packets transmtted between GSNs shoul d be

PotncaNsukat echrwiitdd GIP. tNet #DR heowledsl | egtd@pitaon gipquest

9. 60;
me 51t onfihi CBETonG: SEaPe ot Phice BB caanery it
Raglk £ S€J Vit 1ee E@Rﬁ)asmtﬁmadhmﬁm oo@hp {F&Y a BSC
across the Gn and & Interface"” is a schemati

(B@|$%1é5rt@ml@m Poptgohiexl and PR éﬁafeﬂws@egersstamn)
PO edyLend lorfiAoRE S UL AT IR FOA 74 dhAl LNbe 1R GBES £rom

bef initrates a PDP context activation
Fid 8 udstt, cSEEAIpat sees tdfe 1GESKmasgddnesschhangeghc ONS between

( Domai n rver) with the APN (Access Point Nane)
Msca‘?(ﬁl‘éoa‘%\&n&ﬁgﬁpw context activation request 5

MBS alss o thenabober 1s &eSheioresmat:gMa oBDBO (V7.4.0) :

cont ext . erein, the BSS (Base Station Subs sten)

cohpigsesl aCQSbll@BaEQl%FﬁWBﬁleéﬁﬂP&ISI éﬁ’)sts% @haps 2+) 5
(Base Tr anscel ver St aéé %}alFPQCEe'tS R'élagoplg%ﬁci@eex(tGPRS

activation flow, it can be seen tTrom Fig.5t
certain tinmes of information exchangesw@mcebeiaﬁ@mptlonr
10 M5, SGSN and GGSN. 15 The description above is

quoted from GSM 03.60(V7.4.0): "Digital cellular St39¢ 2

te ecQMpEnseahl epemSyst ebdPhassZriiption: SGSN parses the
GGSN address through DNS with the APN carried 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 GPRSSSF
function, abbreviated as intelligent GGSN/SSFs) for upgrading
the GPRS IN should have identical APN as the origi'nal 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/SSF
address or a general GGSN address. The intelligent GGSN/SSF can
support Create PDP Context requests for GPRS CAMEL subscribers

or general GPRS subscribers; whereas general GGSN can only
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gEneraI Packet Radio Service (GPRS); Service
escription; Stage 2. It can be seen fromt Venne
description: SGSN parses the GGSN address té?gugﬁRdﬁQS
with the APN carried in the Activate PDP Context
Request nessage; however, APN serves as a very
suddiQ t afkapar aEBPerContd3RRS netquekt s opate ogengrél GPRS

reluctant 20 to see it is i d d
SubSIGI R RRRHRS o UHet P9 DUL . BPPaELs Baet g
hqngb%ﬁ%%@gui%h%d@@x@gtﬁ@rff aShhWciulee: rdeasvhilae sent

. S networks in many countries have been ,
to corercigEntoRRINASRTS! orll e ¢y RgrAPRRR PE eghigateds

i nconveni ence t.0 all_ nohil.e | cri-b
houghe S I8 et taTeter, CENS) Wil PR RPEEEect, and

the PPaAeWh ¥nadded, 3N sUPPWd wagt ERRISSErehurdiRbaontext
abbrevi ated ‘as intelligent GGSN_SSF E r r 'irgg .
reqip tOhRES (4R . CORNE T SRR EL IR Ak can ' ¢

; NS t i . i :
e SEESACIN RLRERELAR, PR SEEchune e, i ithaton

is addr egsymadede parsed through DNS with the sane APN,

and the address is either iptell :
JE& §§§déltlémg‘x n8F8r€“0€f§NJ§‘g‘a:rg%’g_é]%ﬁﬁsg%n&?ﬂl e%ﬁtates the
prcPEN 1S9 t&aF a cRUBROLE A 8658 s PERI GRSk tas eqidsBs between

GPRS CAMEL subscribers or general GPRS sugscri ers;
SGOMsersat eFis al amdShheaRrekPFC? 6 SAPR2dp5 sBBBEPFOL The

topgl}g%gfq PP?uQEGES’%f 5%%%5%c&%%@@ﬁékk@ﬁ§hown in Fig.6.

bers because i as no SSF function. A
Tt cant badiselno riohuFigxiésthati bnaet Bragcsh VeEqeas F§ LSt 15

sent to intelligent GGSN SSFs, . all !
seriotioy A OF SNy Eiie (HEL DA b i SR ar S CRERERB PR hed
su&%\éesfgﬂl%f Lecta; phdetiiie teadi t Thaakfopuesiept ivid drbhhave
wasted; I'f Create PDP context requests are sent L?
e.

notgerer dheCE8Ns;atGRRE CHvRNGubget FhefeuRER" Fo268M2
activated successfully, equivalent to the case the
net wor k
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 general GGSN, an
intelligent GGSN/SSF, and a SGSN, comprises: sending a Create
PDP Context Request message to the intelligent GGSN/SSF first,
and determining whether said Create PDP Context Request is an
activation from a GPRS CAMEL subscriber according to a GPRS
CBMEL Service triggering rule; if so, the intelligent GGSN/SSF
processing said request; otherwise forwarding said Create PDP
Context Reguest message 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 messade
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is not upgraded. 10 The traditional protocol used for

GPRS only stipulates the protocol interface pei: w
SGSNs and GGSNs as wel | as petween SGSNs af d@m%

and the protocol is the GIP protocol. The topol ogic
structure of a GPRS backbone network is shown in Fig.

to &he lihteanibenseens /9T Hig £t tisabchnewednbactddiaiyiong the
request is 15 sent to one of activatjo

! GGSNs, th
sexyi%rrdpbaadBomha sHmady st Ehﬁrytegs 54 |4t Fhe GosN

adc%%eg:}ﬂre{?ﬁ erohhEndrdd t#d sBavenpPROlAF®Ess int Name)
operators emand, whi ch sounds reasonable. Sunmary of

ard hehe nirend ]l big@et ABGHH] 88F afildraesplesent invention is

to proyide, a lete,  splution for 0
nrerate i eertonadinn s R RgeREq Yo From the
1 nSUPPRd A N GERRE SAMEL. Sies ViereruwheceBN as extGa@Pralompliant
net wor k envi ronnment conprises a general GGSN, an

Creatie| PREFoniaRIn BSHIeshd"eS SB9R; conpri ses: sending a
eat 5 t _ t SEEE : )
ﬁ:ﬁ %ale‘ﬁdgélﬁtt %%ﬁ?gsgé#??ggyﬁgn%ﬁggt erm %%n%ﬁﬁlh%? 'héar create
PDIs i cth et Re RBFh Go mexsaRe questrngdafromc theatess rodo MGSN

a GPRS CAMEL ib di
oo o, AL Sopeer e SECRCILTN 18 9 EE8S. L oon.
N SOE R PeRSSENE SabporequrstGPRENERNEIe service, the

- forwarding said Create PDP 30 Context Request rressa%e .
1nua13nmaergeﬁ66w5@@ﬁmtw¢ﬁf‘o@é§§.Cr%ﬁ%P@@%@@W@‘Lﬂg aling

Service-tr]i ' r L Sq le used to detern ne
me%/ﬁﬁ"‘eq%serf% Héq%ﬁ‘gés%%ll bée{%k?sé%%hk?%%gf he Create PDP Cont ext

Req asd cHrissAlg es o b tai (3PRS CAMELpsebsoti bavensaoa well
SEEp

f di Cr PDP Co
soA0R R R TS SRt SISt BEIERRE. B Rens

n MRALT Va1 ‘ftl?cltys%ﬂé@@c@att&aidit%a{lmmﬁbasm&ﬁts of the
Server) so that the GGSN addresses parsed from one

opert e sdiEhARPN (mMpeesibbsi it Randyne dfeth fie prior art.
intelligent GGSN SSF addresses. 5 Said Create PDP
Cont ext Request nessage sent fromthe

Brief Description of the Drawings
Fig.1l is the schematic diagram of the SGSN/SSF solution;
Fig.2 shows the schematic diagram of GGSN/SSF solution;
Fig.3iszaschematicdiagrmnofsignalingplanebetweenGSNs;
Fig.4 shows the PDP Context activation process;
Fig.5 shows the PDP Context activation flow;
' Fig.6 is the topological diagram of a GPRS3 backbone network;
Fig.7 shows a proxy GGSN activation flowchart;

Fig.8 is the flowchart during which the intelligent GGSN/SSF

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.

Fig.7 is a schematic diagram of network connections in the
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intelligent GGSNI SSF to the general GGSN is a

GIP-conpliant Create PDP Context Request ness .

said nmethod for supporting @PRS CAMEL servi ce, Q%e A#ﬁ] 2005

-Create PDP Context.Response nessage returned from

the general GGSN 10 after the successful activation
ext@:nneb_‘e erociepiratkily iSG8Ne pmesaind revhRodibor Stppantbegeen

CANEL
Ergih TLE botes B e BYETEl BhEh rRETehtc CoNEE T SeEN,

geePel alcAvRser hRel Ste ThegbRENOESRY S8PL Uth®edhddi€ions are
present invention can well 15 solve the problemthat

shere apesat il slimge ade EWSRI y their GPRS IN and can |
ogrér‘glgng:gt LeChok ! 2l bhRNR, | IMESIIEDLS0Ee tBE processing a

_ h™i's n’posél one Wt
Cre&itt@LP@lPt hc&Ot&tt efRela__emsru phiessagt tfweor aw siglssErgber is
is the schematic di.agram of ;the SGSNI SSE. sol uti aon;
dlﬁ%ﬁ@‘émttW@S&HQWEFFCPHFQQ’rQHFOf Bdifeghe Create PDP

A H Hes3abs A-Shhembiue sdirageam aft1sé gnaldy t
aneP%ra"(uesen %Sél\l‘g&J Fig.4 shows St he PDP Cont ext dgen

Gemsmmwﬁtprm@s@tm:mw@ vtedvise 1t hbe PP 0wE &R0 Tequest

activation, fl ow, Fi
5 BB TATKBbAE HELoF ko 10 SROGE 41 By gy rding
to a@:hleva@mg fedmmhaterfige 8rdigdehard owahart dfri $1cg, the
which the intelligent GGSN SSF forwar dj ng Create
int@phklaqnthESSNgES F B@O%?ﬁ#n@dt%%ﬁa&% BRB gt test *equest

%%@@J 'I?c'ﬁ R e dYasentpimidan wd t
escri Iﬁﬂ eIOW|n detall with reference to the dues
me safatcpee el threawgergsral FE@SN 7tpspgosehenmat i ¢ di agr am of

t\/\%(r?%ﬁgﬁ gﬁt %%g%bbgstﬁ%ggﬁ\yéﬁpﬁoﬁggl %Scaﬁétb]g&islglused to
deﬁéﬁmr&i GwHethat the neipwrkiesyi whBmerindzongiié Seégeate PDP
Context Request message is a GPRS CAMEL subscriber. It is a rule
used by the intelligent GGSN/SSF to determine whether a GPRS
CAMEL service is triggered, and is 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/SSF 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/SSF first is achieved
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general GGSN and an intelligent GGSN SSF; they
connections are shown as solid lines in Fi 9%76 éPFnZUUS
the present invention, the Brocedure of processing a
Create PDP Context Request nessage' from a subscri ber
is different fromthose in the prior art: sending the

by Gedat 8y P tHeotendti Regisest ime S8 e Mangmrt ame Server) so

subscriber to the intelligent GGSN SSE first,
Ehb (PRSNGSRS PRESSEL Tl Cop FagUAY o70e AP faceess
Poﬁ&‘{'Nﬁﬁép%f@%&ﬁﬂé&@&%ﬁ?@@ﬁ%@%é%s, which is
.accordl ng to the GPRS L Service triggering rule;
diffesent t ficomi thel f1lgenha oSN SEReppstesspig -t he Create

P nt ext Reques SS ; h i ' t .
o578 B Do et PRE U O e Reh g Aot Ehg et ion

be &S tAPYPI0aEIhe BESMedcRRS CAMIL uSarnw ee datiaggerd g SGSN
rule is the rule used to_ determ ne whether the

fi@ﬁlﬁ)@éﬂiitﬁf& CHAY adanrss RE100AkY apihe ket B draFURFHESULt,
th%&%?ﬁ%%da%i%n@gsck%%kas ':ﬂésﬁlﬁé Rel dekbri®ed Eiﬁl' the Pp¥&Gent

intelligent GGSN SSF to determ ne whether a
invERRS. orCAMELt vedrlyi cénvelveisggerdtifiaatiips defi rdie bynapping

t he, operator. For 20 instance [ Mohi |
re dmh T EEGEr 3 (a1t bARFSe 1 SR (a SBRpCSe the
or i {PRAPAME. reak\ics mhiygper apgliubenddeegs,1, it may be

subscribers with MsI SDN prefixed with "136" are GPRS |
moddANmd stdsapnhersfddsesehat. t He . thedl IihfentIEERRP S8R rsing
.l nt | ' . GEr1 ai , punder,  Fvi
rediined SR EEFs s ot LBaP PFL G TR R g £y s
thes W rddigfigyurGithiesrn GRRS: swmbBXEi bers prefixed with

et hers i |, be. eonsi det ed, 2 o NORECRER M request

med QY TBLLARqEAL PREM RN iMBleIDN (e tdGGSR /681t BbthigRereral
range, International Mobile Subscriber Identit

GGN NBI )2 SITEVBIBIN iante. Craate heDRoberEexEl BBHH@§¥ message.
e BB Bt eSS gt g o B vra ey [ B Gy geve Poe

CorSaixt Reefreaft mendiang acCueateel BPRRnCahtexenReguiefiGSN after

sucrg:%ssss%%el activation 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/SSF 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 is the activation flowchart during which the
intelligent GGSN/SSF forwarding the Create PDP Context Request
messages. In this solution, the intelligent GGSN/SSF provides
both the GPRS/SSF function and the GTP proxy forwarding function

for Create PDP Context Request/Response messages

. simultaneously; here it is abbreviated as PPS&PROXY GGSN.
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froma subscriber to the intelligent GGSN SSF 4 wr I
achieved 2 6 APR 2005 by nodifying the servi céZ gafﬁgRigﬂu‘j

DNS (Domai n Name Server) SQy. that the GGSN addresses

parsed fromone and the sanme APN (Access Point Name)
are the intelligent GGSN SSF addresses, which is
@Jﬂ;ﬁfﬁttﬁémté@dféMrSG$W$Hmppdmt astA;5 In

s it R RIPR St the ko ad. ST ER: B, s B
E%ﬁ%ﬁ{)thé@ addPEss ot %&?eﬁﬁl\t@ﬁﬂfgsénu@bﬂﬁ ABNC;

ey word, as a resul the nodification to the
dla‘tea fi IrowDNSs aiseﬂreslﬂw@emlql\e"tdtﬂel preséptlovavent i on

?];t ﬁ%: l%ncg%“é?nleé%%ﬁvfaﬁ ! Io% < kgau%%p){nggsécge to SGSN,

ase or "exanpl e

the Thebughgd r SRREINY DNS| a$t1;sxm stﬁh&p@téabem éisgtext
1, it may be nodified to apnl <->Address 2, so that

Reqtt@ﬁd@féﬁa@%aﬁ%lﬁ’ésw%%ﬁfr @Nh the present invention
Cxaer W D%E%”%gﬁ%ﬁ %&(ﬁi’é@g id ReAPN KORHLGU AN address

aaln e present invention, the Create
of lBBNO@nGa@oféqtu,eﬁhe ntesgagetflonwaddééﬁrbm the address of

intelli ent SSF to raI
PP AR EO It OrEAtE O Cortont SRHReR D noobasat REauest
meg%georc%%%%tldéqwg |:L@1|Tor|niat|1$>na|e3@mﬁ—:-ﬁq:lﬂ - eddshe AGrd&@tse; for
Cont ext Request nessage returned fromthe general

Slmrm‘"t @nd "B SN Bcesergl Lok vseat t el EAR béﬂ%&éﬁ?@&esen’c
dn ot
ehe SRRl Torar ey AT il cd dELCRalbeBeRURr khe PP
corﬂ:@lsaj grésp‘?edﬂiaitelty’ve tihat arla[Lugens tIBSSNP S8 foF v $GSN Gn
on eate PDP Context sign messa
RS Ut e 7 L St g e e R Vg SRESTES

%% f}{e%@etrhewcrl bers. Hereunder one enbodi nent of
the present invention is described in conjunctlon

WG Gvolel rbstemi flasd. prayeekking: fAow again. Fig.8 is the
LN AL M de AU e M) 0 the

3. PPS&PROXY GGSN receives the Create PDP 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 TP address of PPS&PROXY GGSN 's Gn port B and the destination
address is the IP 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 IP 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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30 intelligent GGSN SSF forwarding the Create PDP
Context Request messages. In this solution, ©Zh8 APR 2005
intelligent GGSN/ SSF providgs both the GPRS/ SSF
function and the GIP proxy forwarding function for
Create PDP Context Request/Response nessages
?‘%sttzg@%ﬁiiﬁyfohesmhal1L$ngbbhevi at ed as PPS&PROXY
. 2005 -10 Su se the | P address of
ST AGHr et LPE S&seguﬁﬁgg 1fhe” P address of
{’ §¥n%5§'}.’ 8cER RAUdi¥Ss Bhe Suppeserbhecdiit et megfiest
general GGSN's Gn port is C, The flow is described
messagetail as follows: 5 1. MS sends an Activate PDP

PR SRR PPl U e s

gexﬁ@ﬁéﬁ;@qm@@ xEP.lS&RRQ@M:eE@MDE\Mrﬁjext,t hélesmmcacaehrc@sg; to
in the | P header is the address % port A
the @Pd@gpn:@ﬂqloﬁhad%@%%ﬁ@aﬂw@% 5015 OGE SGSN

addFEY £o.9% c%‘iélﬁa e Q@ﬁﬁ@@&%@@ré@@@ip Context
nessage contai ns t i nformation el enents: "SGSN
Req\m&iesmee’rsxge,s|egnialt1hwgSG§NddaS@8w¢\d§Eés%hfP‘éldL@%rthe SGSN

raffic", which . he S
iGn .o Lepreseql,  Lhe, CAN; 5! 0nald e Al &5k che

geﬂ%@dé&\?'d’esic{}%ﬂ/ uthd sitdialihqdtiesatef SENGes are
15 port A; the information in the nmessa

the @inl a\BsAdrimeﬁ@aGe@f e spl Sugrebidridss I9ed glgr?éﬁliaﬁ turns

a Rre3@@V éggfee@%gggt %gé%ééﬁf'%sﬁoésep@%fﬂag GePNrein

receives ntext Request 20 nmessage:
acddfdiing 66S3Mh& ererpi srescah ehlkes ot hee ralgirests 8 theCk Baraader

PDP Cont ext f
P, LS T G CA o i ana
théoaé@ﬁgﬁakﬁ%dwﬁwﬁﬁéséOshB@ld be the IP address of the

- pPPS&PROXY GGSN's Gn port B; the Create PDP Context Request

Response message contains two information elements: "GGSN
Address for signaling™ and "GGSN Address for user traffic",
which represent the GGSN signaling address and the GGSN user
traffic address for the PDP context, respectively; the value
is the IP 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
n@ssage,PPS&PROXYGGSNforwardsittx;theSGSN,withthesource
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 S5GSN's
Gn port A; PPS&PROXY GGSN neither cares about the conteht in

the Create PDP Context Request Response message, nor modifies
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general GGSN, wherein the source address in the IP ,

header is 25 the | P address of PPS&PROXY GGSN?Q §sAPR 2005

port B and the destination_,address is the |P address ‘

of the general GGSN s Gn port C, and the content in

the GTP packet is not changed. The Create PDP Cont ext
thReguresin nedSagiee chretainDPWSontkaitnae s pana¢ e pusgcesstul,

"SGSN Ad s.far signaling" .and " SGSN r f.ar .
the Jer o1t 1 1B o i e SEaRO o S gl et
twadgnessmandohheldakaraddressn faddides PEPrceayexiing” and

, respectively; the value is the IP address of SGSN Gn
GGIN pABddzssspdior AlsehetkafLiaf or MEDBh FEPERRCRRsERGe GOSN
. 1s_as fal Ons: headerisBy 2 B« GSNL

ST r%a%é afdor sslsg%g [T ng%biﬁgéﬁzagﬁﬁg&% or eus;%;fé & PO

cofit@f credpdet Thel gendral vaOGEN feceiikl the aCidegas ROP the

Context Reguest nessage: 5 After receiving.the Create

GerpER BoHEON S R REST s Sge “hd M AT O AN T FisSage

is 4 LatE1 PP context, wherein according to the GIP

protocol the SGSN signaling address should be the SGSN
ARirlesadéor Bighal ing "A", carried in the Create PDP

Request S . apd the SGSN data address
gﬁﬁh&egg%%r?%’e %&%ﬁ%?%?d%@gé or user traffic "A",
CRIIN gidregdef v Ssage, t vanflfthe Cgeneral GGSN

ates the signaling and data addre s are

desi gn S he

G 1T FRRRE L] Sl #3 L hek DY CRBCGEReR BALEAENRE SPOnSe
ns a Create PDP Context Request Response

nmessage, wherein according to the GIP protocol the

smat evidddicess tienat PRP |qokieader accehding e e prptocol,

d
R T
de SARSRARQKY yGEERE 8 £ e OGN stikearienf edRDRs€oshenld be the

Request Response nessage contains t i nfor [
infgrapdnien e-lgpmt "GGSN Address for sx\gnafgngna(tllcoanrried in

the Create PDP Context Request Response message, and the GGSN

me

user 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 messagde
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
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traffic", 20 which represent the GGSN signaling :
address and the GGSN user _fraffic address for the PDP
context, respectively; the value is the |IP address of
the general GGSN's Gh port C, the key information in
intdret ives siageoitsl bl fof ltows hesP s heladee :sig Hpdgncder art can

Add f ' []ing: .C.. N_Add
req bty dov i L PiabnaR CERE T heirvRE Eheerdityepso the
emiSiM BXA + Reguash tRRSp@Ns€1sBssagen Aferpresenvi ngvine ion

Create PDP Context Request Response 30 nessage,
witPRSEPRORVAGESNG of ierddha €62LMBASESIEPSH Ph tHee present

,_Sourc a int P . d S f
Ry BT S B RSt (B ang 1 GeoP natl oge present
invstt Bss sisothe ldldiessnefl fhetBESNlsimG&a port A,
PPS&PROXY GGSN nei t her cares about the content in the
Create PDP Context Request Response nessage, nor
nodi fi es APR 2005 the content. If the Create PDP
Cont ext response is successful, the Create PDP
Cont ext Request Response nessage will contain two
i nformati on el enments: "GGSN Address for signaling” and
"GGSN Address for user traffic", which represent the
GGSN 5 signaling address and the GGSN user traffic
address for the PDP context, respectively; the val ue
is still the address of the general GGSN s Gh port C;
the key information in the nmessage is as follows: IP
header: B->A 10 GGSN Address for signalling: C GGSN
Address for user traffic: C 6. SGSN receives the
Create PDP Context Request Response nessage: SGSN
will create a PDP context; according to GIP protocol,
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15 the SGSN address in the PDP context should be the
address A designated by itself, the GGSN signalin
address shoul d be the infoy, mation el ement " GGSNG gPR 2005
Address for signaling” C carfied in the Create PDP

Cont ext Request Response nessage, and the GGSN user
traffic address is the | Rfi;¥Idi i on el enent " GGSN

Addr ess 20 for user traffic" Ccarried in the

ssage. of PDP conte a
ar wBeHECRECSESN FHPPY e bres i T ehok kRS SEfip, gervice
(RN addremszba Applihea@ENsadtessobi be Chetequiky dindrtnced
to a | ogical channel for GIP nmessage _transni ssion

Lo@e% W@G?ME? andrTi ce iR WE?@H%F.WW&%&@%WGM
an P da e C e
BT SUBEREbarPE eR fisb ee) o
intexXrl uglesk GESNS@SN I(GGSN n’§5ea:rVJAEH Bwatte:hmmccbm@ktand a SGSN
Accept nessage to that the nob (5) ne
ending a Create PDP

(Sexiped CEES %%P%%El@r%’d?ér'v??’é‘prl‘?ﬁ? esen

Coﬂtﬂ%/}g@tR'e Cs%nm@@EEg%%UQHé"QnI&éQﬁH@@n&VGGBE/395‘ first, and
uti on above thaf the operators upgrade quickly

deuemxnmqm[@lemh@mqsa@pmgmwm Gpatesh fﬁﬂl}%ﬁfprl&t glgreate
i ona st pen f oper, S f
PDéh OB{:?Flgt )Be(%u ect WOr K éé heE a%bvg %l%%lﬁ%%n?ﬁ\gﬁ:lrylber
acaaiiel tey seabedi UBFIELOSethEcept:esggeru.ngenlu],@n 1bu:'to, the
the cl ai red scope of the present 26 APR 20
LG (ST AP s &2 Tthod S T ed
fofn{‘aercﬁrﬁ caniqreadizle d8yp S€ohfe Bk RSP S Craéé,:@e!il@emto the
ternatives to the enbodinment within the disclosure
gernierdhesGhlesentprew@sti on W thout departing fromthe
cl ai med scope of the present 5 invention. Therefore,
t he Totmeathicah fecopeppbrthegpFBBEMEAMER ARGV IS FewaFding

o BT e 8 Bt R 2008, LA D e 1

a rule used to determine whether the subscrlber sending the

otherw1se

Create PDP Context Request message is a GPRS CAMEL subscriber.

3. The method for supporting GPRS CAMEL services according
toclaiml or 2, wherein said step of sending a Create PDP Context
Request message to the intelligent GGSN/SSF 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/SSF 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/SSF 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.
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Enhanced Logic (CAMEL) service, wherein an external :
network environment 5 conprises a general GGSN

(Gateway GPRS Supporting Node), an intelligent

GGSN SSF (GGSN / Service Switch Function) and a SGSN .

( Ser VhagnaaRsi Suppstrprg tNodeF PRE SF¥Eb ese D ebeRiF mgcerding

Create BDP__.Caont.ext_ Request ssage t i Lgentyn1
£0 CBERI &SR 1 (PSS th P el Ly o T %‘?‘gm‘é{sﬁ%‘r/ gggi g%g‘%‘é‘”tg nLy
cr&PPe CoM @kt Kefashalls ndy e £64 §e 4 F rRbPgEner eXtsuRequedters .

nmessage froma GPRS CAMEL subscriber according to a

GPRS CAMEL Service triggering rule; if so, the
intelligent GGSN SSF processing said request;
otherwise forwarding said Create PDP Context Request
nessage to the general GGSN to process. 15 2. The

nmet hod for supporting GPRS CAMEL services according

to claim1, wherein said GPRS CAMEL Service triggering
rule is a rule used to determ ne whether the

subscri ber sending the Create PDP Context Request
nessage i s a GPRS CAMEL subscriber. 3. The nmethod for .
supporting GPRS CAMEL services according 20 to claim
1 or 2, wherein said step of sending a Create PDP
Context Request nessage to the intelligent GGSN SSF
first is achieved by nodifying the service data in
DNS (Domai n Nanme Server) so that the GGSN addresses
parsed fromone and the sanme APN (Access Point Name)
are the intelligent GGSN SSF addresses. 25 4. The

nmet hod for supporting GPRS CAMEL services according

to claim3, wherein said Create PDP Cont ext Request
nmessage sent fromthe intelligent GGSN SSF to the -
general GGSN is a GIP-conpliant Create PDP Cont ext
Request nessage. 5. The nethod for supporting GPRS
CAMEL services according 30 to claim3, wherein a
Create PDP Cont ext Response nessage returned fromthe
general GGSN after the successful activation can be
accepted by SGSN. 2 6 APR 2005
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6. The method for supporting GPRS CAMEL services
according to claim3, wherein the intelligent

GGSN/ SSF forwards only Create PDP Context signaling
messages from general subséfibers. ABSTRACT C—:.@ tWPed 2235
for supporting General Packet Radio Service ( g
Custom zed Applications AmgTibr| e net wor k Enhanced

Logic (CAMEL) service, relates to a nmethod for

simul t aneously supporting general services and GPRS
CAMgk t Bef Vi €€ Suplpen tiitngl Sendpgl dtackd inRadd ocGPRBvice (GPRS)

intelligent network. An_exter net wor k ro nt
CUéFO{“hée%r SR GVt oﬁoﬁoﬁﬁglslgs %eb‘%%ﬁlfa% éégﬁma Logic

SURRALIHSY N9de) , maRhbit ekbtgeitmul taneousl
C@W\A@% ]%che /Ser\?l ce Switch rIélunctl on) and a SGSN |

supBerting GRRS Slpportians aNddeYRS (oMY servismivhgnalt 1s

UP%%F%SQDE?%EP%& g%ruLZrl%em ﬁza eef:%er sal}wé%gli dfftwork

entPPokRBhEXS £ R&Qél%stesesltamnaéhlt\iah ebmpiraBes %MLGGSN
subscri ber according to a GPRS CAMEL_Service

(Get PYgBrGRRS AHRROTFinp Nodkd +i AetRFgbhi JERBNEEY/ SSF (GGSN
/S%Qf:?ésér‘j%t%@ i, 1 8AUGST andLheE ¥ S esd PFYRE At hies Ssaipﬁ)ortlng

ntext Request nessage to thé general
Nod@#SN damppriooess seTlg nige i ezdie $BIFUCPDREBE Rpguest message

present ventjo I ve ‘iﬁﬁ prohkl em é ég
co Bhir S b LGB0 A T ry B hei 174 NESRET ot SR AGF said
crégt yoste Auhican Rdduesr akesh seadivhional fromes GERS CAMEL

of the operators, ich is inpossible to be done with
sulpmr:gque@raqmrdlng to a GPRS CAMEL Service triggering rule;
if so, the intelligent GGSN/SSF - processing said request;
otherwise forwarding said Create PDP Context Request message
to the general GGSN to process. The technical solution of the
present invention can well solve the problem that the operators
upgrade quickly their intelligent GPRS/SSF network and can
fully protect traditional investments of the operators, which

is impossible to be done with the prior art.



