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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,
paﬁ??%l%hppprﬁda ng mdadelSefori eapPwirtttng Menstian)Packet Radio
solution: as the nanme inplies, SGSN SSF. is itch
Se X0l Gend BB ofC GRS AL AERT VPR ELOTpl EHonli8h: b ere HoTk
En d % icEt(@Q&@m afb i@l |diE e ata0Ide it tten GPRS
- S network, the network elements that need be added
is orpgmrdedeiniayer @PRShEntehi yengeNetierkorkFRAcIlde a
Service Control Point (SCP), a Service Managenent
System (SM5) and the like, also include a 25 SGSN t hat
supports GPRS sitkgbsund HofiethecahiventRegi st er (HLR)

that supports managenment of CAMEL Subscri ption .
ASF o R&eildA ISPEPRBOBELF ePRIVICED e%]f%\blur%#t fEtensively,
| QR oBRL RGN HPRS adrvices. .
R e R RV e G N
thedieagt amaof c SESN:SBF pzoldteirona t 3P riesesdt beradehiponam GPRS

Fig.l, wh b i b i t d h .
netHehls KOTTe T LY aReY=Rn Ca Py B [ BhoRby SBRFRICINg GRS
cAMBTPtRGa} deegONt ext request, HLR inserts the

subscriber's GPRS-CS|I in the ,
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 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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2 6dAPR 2005 -2 visited SGSN. This information will be

used to establish an intelligent relation bet

GPRS SSF and SCP by SGSN. Agd SCP can perform V\ﬁeé] APR 2005

aut hentication, authorizati6n and accounting (by

duration, traffic, and location etc.) for the :
visSibsErében, tRib ieabimetibe wdiflr ble fusect tonesftablish an

ket tch
1 BRbboFeR G NS S PAHACS5PEES SRRSO B8) SeP i ihd SCB
cax‘éweﬂfﬁﬂé}mf&ﬁ dgscrd i on Abeven dd@taddiinting (by

ution requires SGSN supporting GPRS SSF
dusarth &h R ’snapf):b:td:; rgnaralnagEnEen fc GPR CYhesgbsqriber, to

reqbbadete RONGHEr URES Moght Par KECare Hed RS Ty

the OSSNPEKFI $chasgsy @has Eheppirajieet Nddie/smvamml%@atch
and investnent is too and nmul ti-manpuf act

Funet epopesabitieny: tléslclaﬁg%ﬁn preBel FRfuthe es‘%”rfé? %riéabove
th%hl Sl?es’%égﬁﬁs(]%‘ JhtcHt Qﬁ? &:gdloe@éé’s@%@ﬁ%%%leﬂﬁs SSF

ces ( Therefore
anc@%ﬂ‘i— bﬁls;_edrﬁ?ﬁ@ meCAMEmeret whr RPBBHGEI w4 s degel opby SGSNS

e., the function of GP SSE reali
ancr HERsal B s S S RRESBR T BR T DEnGPUFESgs Ve, the
amcﬂﬁ'ﬁgo‘f%ﬂé@h@%ﬂﬂ%ﬂiﬁ%@ﬁeﬂv&k&@l&% tHusstkaghroject
S CAMEL services can be obtained only by sinple

is datt@ozo cgmpitgar atdnsh orNUESNSRE shdvin | BORI g. BUIGhen and

-mu]?%]qgaRS sHbsgr] bl.eﬁnter]:lo;dbe@aqﬁlfftnf‘gé ﬁnpdjﬁliQrE@)gequ1red

est intelligent relation
thdeimeen GRS SSH widnSER actoadapgetioto tieochit iGRREEAMEL

GPRS CAMEL i nformation, and the SCP. can lLish
se e tHEH K Bataor 1 ﬁt?rsitzatﬁtﬁt%%edcco%iqggbazﬁfd GPRS

CAﬁxﬁ{) n@‘&%&ikoé‘olﬁﬁ%ﬁll% dand 1beeat,i @necet cthe fFahckhen of GRS

scriber, to realize the control function_of packet
SSRKviist nhahQZSérm 668N. The adwaBbRUE DhdMaygohgtion s that

ubst antl diff renges
it §8F§PC e‘?—%\ﬁe% ccagcrrpdalkr‘1 Eg%ﬁqgg@ﬁ%gga sol uti lelr?,Stead'
GPM@@E el st s haanadvanbaged nefd f bekyblby upimalie data

30 and | ow i nvestnent, and therefore is a
confgigieran P AR e a8y 2 S A BRS uiblscr ibex

11'1161%6%9% Mx%ctﬁﬂlﬁrc%ntext 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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have been with the function of supporting GPRS
services, it is inpossible for aﬂo rranufgact urer()szl\iﬁtAPR 2005
Si rrultaneously upgrade GGSNs to support  GPRS SSF,
since there are currently 2 6 APR 2005 -3 many GGSN
devices fromdi fferent manufacturers in the

marty adidsionaevietsor Esonf udi iderens, PRBUEBCHULEES fdp the

B e L i

frdrPRd fH0eeESnal€8calrerel, abhoe iflterees; tas aadcmatsmlrte the
GGSN SSF sol ution to upgrade the GPRS I N

codn@matllcﬂfawomll e Rev ey WONg REFPFEBE - r%‘ﬁﬁ* Adyopgratoer
p a t

deq{% Sgﬁgb%'l—hé ?%g)@r%egr&ghé%%p%a?ﬁ@ﬁ?e GPRS IN,
alloﬁ,afaaiﬁﬁ)rﬁa]ye}@sm riangclteneeidyork . eillohet hedpisaiséo be

of protect tradit I
rerda i Ko LG ELS DL SRV ES B S AR ana ehe
exﬁ%f l% sSLRYCE HE8el STRYS] bpsritsrahpess biteonandemand,
e object o qui ck1 havi ng intelligent GPRS

i.eser wncesethetmb‘ee ot FTEE TS fEsid tdoRcdp g vERfments in
GPbeSgﬁ}égr oy d %fsn%:%%% Wel L R&, Jif Gk b@%ré’g%fiﬁQﬂﬁﬁ@%etwork

wor Ks i ntroduce the concept’s of
tlﬁ(ﬁ,G:KG ﬁ_tb el i\@ taebm?aanﬂarrm@lgmssxmmm drhegp thHwatobdst of
oba t '
System far. Mobile conmuni cations SéBpOEE'Eged.

quifcdyl Yo d1ay 9y vind&s J g IRh AR $REY eSS ndt

ahehigecture, | $ndiNbhaklranekhers Rk Dyebea first
fradi ta}esglnal (%T\L%D% vvorrldli i, ng,r%t he network en%l ti e: e

intésuil\c/liucaztsi Zimksrﬁolgsca]rﬂd);m\ls are added in the original

net wor ar t i
R L e e
pa Gt esPaRsh s Lplase frerad resiit i(Ghabal System for Mobile

sof t war e/ hardwar e, and nobi | t at
conrreqmcraeteiortsd EP@PPHélFHef%Hg&%tg?’I&?Q %\ﬂ@?élc%ds by the

netpatd 22Tyl ﬁg:r_%saf;gwrté ng hade. aﬁ%lﬁe@_f eNtdRST k over a

servi ces cooperates with ©MSC/ VLR EIR
traﬁmdr@mﬁtma@@nterlw sitled netWprbnentities such as

sesg%%glasﬁtdere/(;% qui pent | dentity, Rl 5181 )at 0cafic ARk . 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,
swiltchi_ng, 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,



10

15

20

25

30

nobi I'ity management functions including roan ng,
regi stration, 30 switching, authentication and

aut hori zation, etc., and to, acconplish | ogi i .
managenment i ncludi ng establishnent, maint eng%édpmalr?gﬂs

rel ease of logical links, and to acconplish radio

adf8 £684 tGanFRBAJSNE Nénc BEHN pn @\niddemnpmeagécmmf packet data.
functions for_ calling MSss and call ed Mss,

SGEN Lo AT | T haih (RPIRE B NE SR B GUE i sion of data
fr%%aQ§£aEhQ%rf%%%%ythﬁn fRE CHPFESSi O UeoDascket Tnternet

can acconplish the convergence and
Protanshs s¢Ibh of @atanterﬁﬁﬂﬁb interfaces and the

c on bet I ternet Pr oIs (IP) at Gn

ﬁ%@gfa %EGW%Y% P@%yl R@ggupportl ng Node. GGSN
iScaet ual | yceugnt pway gaterdyeror wWibckepr,ovideésh provides
i nt erconnecti on between GPRS and public packet

inkor copReCHERR bHSIORR KGRTT Giltfh PRIS G P kE- it ighyd data

neé&ggp @ﬁﬁnﬁ{okoﬁglér%§eﬂiE&%&o%ﬁi (B%Eﬁpékédﬁﬁgtocols used
pr ov es I'mterconnecti on between the GPRS 10 and ot her

foﬁlaBSa. n&iwotlar anel [SESKASESSN ta s riveesc aion beatdmeés§he GPRS

and it functions RS rout
and it GPESEnt SHBLARENTS Sl Lo RoRdarneas Sort yaldress:
and M€rfaee: Pt yeen BPRSS’ U’@@Oébﬂnﬁgeﬂ@dGSRSV\Arblm(tlitht her
content. The interface between GSNs (GPRS Service

I\hdethiﬂcpmaisﬁgtsmulf?%d GEeh) 1En corpeemeqpubsi enly the
. _.la t Ll £
oGO b et Bt e B s el Rpene.
Gnd hheetdaee Bdievsdy NN G pRatFeorvmad Nokliechn¢ sud hogrBGSN

ancihg#:i ngé‘c%h%rﬁ*wn(@h@gd( U%@ﬁ %g t?"‘%?gﬁ%r alh“:’spor]tled a

Gn LiA¥errakB; (tﬁéeirﬂ_eérf’ééé Wl WeePBNRCOh @NfEBecRet MOMKs is
layer. é (Layer 2): protocol on the data |ink |ayer.

calLJlec( aa@sermx)erﬂa@,pﬁp@u ghon#hiey PG ¢IOPRS FhARE 1s shown
% : the funnel encapsul ation and 25
capstiat't on protocol used to transmt signaling
EU!IP pasket Daesgrbat Been oSGIN :ard GESN-asneeklioas oriented

bet ween SGSNs on
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



10

15

20

25

30

the GPRS backbone network; all data packets 7 § APR 2005
transmtted between GSNs shoul d be encapsul ated vvit%
GIP. Note: the detail ed defisniti on of GIP is described
in "GSMD9.60: 30 Digital cellular tel ecomunications
system (Phase 2+); Ceneral Packet Radio Service

ProéERRSY¢ . GRRSaf U eklennfir &in dtiacd th&TRJhemer @BBS thps@riber

., _and Interf " Fig.4 is, h i '
i {he £RE 2atT PP i APRE 208 S Py oo BHIN BA T4 ko Coon
ad@§e§§ecrhfc519§ﬁ s 4 Dt nVREReasERPRSr§URSENI PBE APN (Access

Initrates a PDP context activation request, SGSN
Pojpat s¥smehe dBE3N echdin esbet MDSUGCDNS{ Dagliifakdge request

Server) wi.th the, ABN ( Ac Poi ri '

me TR PORROTRRE  ABEPP BRPelitest o8 aneb rt sttty
| ik OF &Bn GOSN tRE ST @i SREA aomidystaheredmprises a BSC
BSS (Base Station_Subsysten) conprises a BSC, igBasse .

(Bopasitet loonteorretieahdnd BESY disgeTi srater vErE Station)
S 190k AL G L8ptRGFREL LOI £3h ACK VAL Ofh HeO¥eehtrron
can be seén from Fig.5 that certain tines of

Fidgnf ameeat centeichahyes et danfbemacdon ¢8CchBngSEIN-andetween
GGSN,.. 15 Th scription above is quoted from GSM

MS 0B & \Pi“‘l‘%gls "Digital cellular telecommunications
Sisd efB dPhBse; @) abé&eaet gl ghlackat fRafi GSPeNdl.@® (V7.4.0) :
(GPRS); Service description; Stage 2. It can be seerb
f r'opa g Hea hbowbl gbasr FplPeARMBEERApAPESs SYIFd Siicdphase 2+) 5
address through DNS w ' I ' .
Activate PDP Cont exrtélga%ggt ﬁgr;él}s(%gggﬁﬁﬁglmg\?terﬁécgﬁ\ﬁ?m) ’
serves as a very inportant paraneter SemrvGRRS destomurk;ion;
operators are reluctant 20 to see it is increased Nl
decreased random y, because either increasing or @
daCr83s bRIskBR! Fesmmdh f b dige tdees dtet o1 kn : StCSCtdses the

Meanwhi | e, the GPRS networks in many countries have
GGSN address through DNS with the APN Carried in the Activate

ge 2.

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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been -conmerci al ones; therefore, nodifying APN wi |l
cause inconvenience to all nobile tel ephon -
subscribers, which all 25 operators trs to%%6 AR 2005
This is to say, the newy added GGSNs (supporting
GPRSSSF function, abbreviated as intelligent

sudgea¥ SBrghtlor Pupgrcaﬂitngct t here3pRS: & o d geaggal GFRS

SR DS AR, LT A RS G EP T E RES 50
Fo&oﬁtﬁ%ﬁgt?[}hyt}ﬁﬁee%@sadﬂf %% iGant ilkm ﬁé@ﬁééts are sent

roug the sane APN, and the address
to emtreerlza;fenmtcmsuzg%?ﬂs@hll %@S%ﬁb%% BRI b@eﬁ‘éFéVated'

GGSN address., The .intel || F
howgvgsire B HEG Sggts G§&§§CR%§% g%ﬁ%??%%éfsand

theofr%%iahamﬁl&e%tb@m bers bev\)heseasl geherebh t6ESN capntext

only 2 6 APR 2005
e R S Bl on
be %?I}_va% Hﬂ%&:leggfu'f‘lﬁonéﬁég{rﬁléﬁﬁ EBU&@ﬁaSEIéS-tHef network

vatlon requests are sént to intelligent
is @G&Nﬁﬁﬁiﬁd&d] subscribers can be activated; 5

however, .the ori gi nal ner a
e radifd orRd 8 gPFg n%?e?nvesgg%#% An#yﬂ%;§§%i?25§ the
prdt cg’leﬁh%emr@%c"eoﬁbﬁﬁbenr SOBRSt SnaAr@cseatad me(jélnarsabetween

Ns, GPRS CAMEL subscribers can't _be activat
seswaccaes:tfsﬁws, eadvEhenPresocrd éé*setli%egﬁ%t %PEOC%

toried t abeg iRt %dS?tu}rQ,aTPS %%@b%‘c‘k%‘ne%@%%% usedolarin Fig. 6.

I'pu prot ocol interface between
It @@SN@eaﬁ@eGE$M®ma§1weBItaatbenweenn 8GNy agA@nSCSREiest is
and the protocol is the GﬁP_@rotocol T

serdt g O GRS WHeldbos ot dor R FLSEndan T RORPg e

uc@eséfulcl%pogefasief@aftrtg{@ Ecgng thateoBbee, arhaph:umatam have
request 1I's 15 sent to one of GGSNs, the activatio

noteintdtertHes cawoammhecaemmce‘s%mhl §°BPdPaF€§38PaEFr8-
GGSN. Therefore, the prior art have not net the
operators' demand, which sounds reasonable. Summary of
the Inventi on 28uAnaeclj et the tImyentdsant i nvention is

to provid
@@cgbﬁéléﬁggﬁéﬁq%eﬁrs%gﬁsgb%u n fnorlst Eo I?J!(Q\H&Ena 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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A nmet hod for supporting GPRS CAMEL services wherein an
external network environment conprises a gene a:{pﬁ ApE
GGSN, an  intelligent GGSN/ SSF, and a SGSN, oﬁrﬁ?i%e@w
sending a Create 25 PDP Cont ext Request nessage to
the intelligent GGSN SSF first, and determ ning
to Whet hakesaii detteat &N PEPF Gontsixti sReghésvedsbamodifying the
activation froma GPRS CAMEL subscriber. accor di{}gtho dcaN
seprese GAMEL 18e N e(RaNay g rNAGSr GREVET & TRAE e

' ' EBNLRSEne PIRF -SRI BANSARENT BOMESEs Point Name)
add(l)t %ér\lﬁ\% %:A};Soerwar 8i ngneéai d Create PDP 30 Cont ext

ardReguesinebbhgent oGE/ HeFerdfir&SSRSt 0 process. Sai d

GPRS, CAMEL |, Servj.ce.trj ri rul.e j I d
R nFﬁSametE}#eP(r: ?Wékgggscrl uéalrétsellﬁ%?%a&?he eﬁcgaatf%&n the
intDP LantextesiReggesto ness agenesad GBBS CAMELGTP-compliant

subscri ber. Said step of sending a Create PDP Context
CreaeicBRP et RedWrrs20p8S#89¢Fhe intel | i gent
L kS rachisyedi Ry EPRLTYAMEL thervses ViLereate
%agaﬁn%cﬁﬁgk?gogéfng‘%%fglerger) so that theV GGSN ee
PDRAIbESSEs Passausd roes onge andt theedafeopPiheAgeassyal GGSN

Poi nt. Name ar he intelligent N SSF ress
aftey iy et %%ifgﬂ%ﬁvﬁh%’gs?aﬂe(%aag% ﬁ 8”8 m%?’ ﬁgs
i1y ekl geetHoN £SF boplbe taenrer @PRSGENMEL. aservice, the
GIP-conpliant Create PDP Context Request nessage. In._.
i nteedi 1d oAt th 6ESN G B SEUPOra L iy OGPRS ToEe POE GRRkex signaling
-Create.. PDP t ssage returned from
m('}%sﬁ"‘eqegsenfell”r%lril %%%ﬁl(os‘gﬁ%?{? 3égguccessf ul activation
giie e anceptedsdyutSEEN. it ntlsai dreeehbdifigensdpporceingel l

GPRS CAMEL service, the intelligent NI SSE. T arwar
SO1GHH §LO VTR Pb R B ORI AT h P SRS eag e CF oy e £ BPRs
TN 9808" darsubsghibessordbe keghniitGanasol shivertinantle of the

present 1 nvention can well 15 solve the problemthat

opeiree mper athdradh dpgiagesgibrl ot hej fompRS th N ercgr art-

fully protect traditional investnents of the

operators, which is inpossible to be done with the

prior art. 20 Brief Description of the Drawings Fig.1

's the schemmlie i agram ol (0 SESb2Shasguti o

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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Fi Ig 2 shows the schematic di agram of GGSNI SSF
solution; Fig. 3 is a schematic diagram of si
pl ane between GSNs; Fig.4 ghows the PDP Cont egrha ﬁ‘ﬁ‘g 2005
activation process; 25 Fig.5 shows the PDP Context
activation flow, Fig. 6 is the topol ogi cal diagram of
ex e GPRE dackinme metofotke pEiege?ltsho\wsnaiprlox?tC@N be seen
activation flo Fi f | gwchar.t durl
£ BLO ¢ het ot Hie gert v eebnpaEEEoPBRRk: AOBICrSR & P 2
gerltOPl BXic IR S9@084 - i B Det gbhedcB®sREs5Pt | e Morhections are
Enbodi nent An enbodi nent of the present invention wll

shdpen descsdbed lbetowinnFdetdikl with reference to the

t ached _dr awi ngs 7 i agr, |

i S ST S M

Cr&diye I eprentomtethe Regesart meventeonfrdit @ansWlessegher is
from Fi g 7 that the network, environment '

difgepenty £ Rpeh &S eGEBNEBRIPAAOE nBEFF i GRME™ Cﬁi”%\#%eé%gﬁ% PDP
Co&lﬁé@@%te'q%%%t%éss§8@vf‘r&ﬁ 30 sdplsiciesdtbi€he intdIligent

resent invention, the procedure of processing a
GGEM@&@ fRDR tCom @ xie tRaquigstngredsdder £hem et Sstei pdauest

[ di ff t f
o B at LD OOy i PO ke o0k s

to SWRSCr&bre tenMEE isdrelildgentr i gg@NrgSFrhilest , iindso, the
~ determ ni n% whet her the activation request 10 is L
intal Mt o RGENY §8§ PFP BRF 81 BPRSI TAVER tcsluBQEr‘?Cb%‘feXt equest
G AidiGhe A de & FRRS SANEL IREMOH LA d THIRO RIS AU RS
me%a%%’ O?Ch S nsiégl O?;“Jegnt%l\v SSIQQpr ocessi ng dtdr?% Clreatqeuest
me RRRy<Cant eotte Refruesd]l @GSN age; poehesdlse forwardi ng the

Create PDP_Cont ext Re nessage he,

A8 5o BBl SE e Tho BpaaTEMB FdP, HECH PTG et v
detidinfidess wher et etHsed s ctigder nvhe \Mmtdsertm@eCreate PDP

subscri ber who sends the Create PDP Context Re

Conteeg@a@@qugsa PR WL & ST PR SPRSTELECFul B Lasedile
use% he g gkl 'ﬁ%@*en%'&/s%%s@ et REAS Whelhahér 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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CAMEL service is triggered, and is defined by &h
operator. For 20 instance, China Mbile may ﬁ%&eﬁPR 2005
Mobi | e Station Internationab | SDN Nunber (MSI SDN) as
the GPRS CAMEL Service triggering rule (e.g.,
subscribers with MSI SDN prefixed with "136" are GPRS

by GAMELE gitbs ciidbeye)yico ddiad irh®Ndt [@ldnisgentNaBESe3SRer) so

enfh o SO LS AR 0 R SEILE IR LBRORey pcccs:

Po PHPSELPEISre @HREN ERS 1 RHRS A RES PIRIdearkad t vhich is
ot her nunbers wll be considered as non-GPRS CAMEL

disfksent berem Grdeflopehatrbr snnhpeupsiorhart -

2T Bl R EE R dits, PrP Ao 0 e son
befhdEh )AmN Ml $BNE GG adddde (Hhida Ieleplambase) ; SGSN

~nunber)) as the GPRS CAMEL Service _triggering rule.
£ 1 e OBPHEP CRREN SN 28 UEAFGORRY AG TRF FVavoFflodr gosults

théﬂjo%i%%%tqfonsﬁgqhg@ Qacxt%r eatsn &R GRBkexbeBegHesie present
nmessage from a subscriber to the intelligent GGSN SSF

infénision s aathicdved 2n§ocAPRs2006dbfimptibyi ngot Hehe mapping

service data. in i.n_Name _Server th
re BRIt She0s Lpar it FFBAPRRD: afirtt e A ppRPbUE the
or i GHES napgpdind rYMaARR)N & GalyhBel abel ki-gemdd &SN BSFHt may be
addresses, which is different fromthe flowhart in_ |
modifelest i op aPnl<s>PAdrkesprdorSar fhakhdthd RRABRRSEt Hresing
. : | [ e ANyt i fvi
red el 4 EBp oo A A T B Ry ing
theCAIMN addrfeigpa st ingh ARN-asin heN&key word, as a result,

the nodification to the data in DNS I bed
(e o= S VIR T dot UaP? yCTRG bV BLEnGarT Cih fgguest

neddddecrRarpHBaA ABoh el iR «atarRMH BcEResgat abages dedleral
exanpl e, suppose the original mapping relation may be

GGHAprils<-a> Giihaomplilant Gegabe PHH FPNBEXE oRequest message.
nl <- >Addr ess . t hat .t.h 4N

ST SPRARS Pyl et e b seacsiton, creace voe

Cormeditf Wea@ e sttheieARN geo nfeitgumatd drotatthel geDNSall&A3N after

sucrsRslia FOTAIRIGET RO (95 THESPTPQonY CCSNPEEN (o the

g.%”@t'ié‘heantime, 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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GGSN i s a GIP-conpliant Create PDP Context Re S
nessage. In the present invention, it is al socﬁrquﬁlmrfe %Dﬂ‘j
the Create PDP Cont ext Re%est nmessage returned from
the general GGSN after 20 successful activation can

be accepted by the SGSN. In the neantine, to reduce
theeiswate trRfdddreverdeadzsihatGn shatkt be Bati sfied

asfar as possible is th th
f%@%&%%ﬂ%%@@%ﬁ : If{l@?‘én@ﬁggﬁt négs §Fls B
g‘gﬁif f#@&(ﬁfc@@é%f‘"%ers &odit 5 T acge di ngnt b@rﬂaﬁ_é C:

romthe subscri Her eunder one
emtmﬁ]rmntls)fdedrrerm@@em d@}%hll@ﬁ fgll@eséri bed in

con t d | d
ok S N ot e IR B b (RNACERELAL L BlaaBER I spe;
int ehkbaght p&SN Sy b&swm@emgetdm Enent eoRDR KhCent: ext

Request nessages. In this solution, the intelligent
RequEsSNY I8 §7asi e sEPHOTHOX heSEPIRS/ SSF function and t he

ggerpe ytfh%r wa[,di-ng; fHRes s o tfh‘ér 167885 8e PDPs GaiY @¥dress

eques Response messages sinmultaneously; here it is
of alo;lsmew ahegobnais PPS&RRAXY tGESNioR ﬁdﬂPRSQOiE the address of

e R A 055, SRS by B Rt

mes%é%@%%n%%%d&t@ﬁﬂ&@&%xﬁfatg%&eéabm@ﬁﬂg-S "@Gammtidrsas@ for
The flow is described in detail as foll ows:

sigeridagn am\dmSﬁasreAplgroeéénfewseéq%%ﬁfhessdﬁeqkbreeeﬁsent

1 Th h
creti, TGHSP B2 2408 By ENB. 56 egndagl pegCrest ene vov

conet§i &esbﬁ&ti@iﬁlgﬁ adthetr gaduienishiehé PLPextiiress ahSGSN Gn

address of SGSN s ort, A the destl nat i on _a

poxts Pt'hé%d?eééslrbﬁor‘ﬁﬁﬂ's%ﬁem T port °B %?’F%%‘S"S
Geale 2R (gm;tzext Request message cont a| ns two
information elenments: "SGSN Address for signaling”

SEEN' st cAddriams Fiornakkkngy dific", which represent

SGSN Address for user traffic: A

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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the SGSN signaling address and the data address for

the PDP context, respectively; the value is Zh8 APR 2005
address of SGSN Gn 15 port ﬁ; the key information in
the nmessage is as follows: 1P header: A->B SGSN

Address for signalling: A SGSN Address for user

tsadl i BddAe8s PPB&PROXY1 GESH: rAcei ves the Create PDP
Cont ext Request 20 nessa First, GGSN determ nes

.
wHethehddhes P efREsESEE Eg@fgé‘(zé_ DP Context request
f%Q@@g%@%a%@éNw Ciidelohd Ere@tel PDRIdGdInt P ORERIeSE
the request; otherwise it forwards the request to the

megempeal GGSN, wherein the source address in the IP

eader is 25 the |P addres PPS&P :
Sk e e sbe GErTER PGP BT R N D ey the
gedrdhecganesal 1 GEMise @ HIF tcdfteanty WHeeraionteentoiding to
the GTP packet is not changed. The Create, K PDP , Cont.ext
thR&EFiR B OO dgE e R el st Ao iTHE GiAfHRS Th SBPEHENDS ; Hie SeSN

AdqraEN ﬁgf;sff&lig%n%‘%a} |G- r Al {PENE AMU LSS BB Context

user tr c, ich represent the SGSN signaling
Requikels te e svrtj¢ heardhtthead6b¥sdat foaddhespDRhewhtidyg the SGSN

respectively; the value._ is the P .addr N
Adc_ill'fg% & ttrﬁ;ffgt‘fe Rey TRFEFRSL ?gn%?% r?%és_aﬁg%aa;%j the
gersr A5 d@dN ssi i headets HBgra 12y ARRI 2005 -aHHr3EENs are

Address for signalling: A SGSN Address for user
the (Gaf fliEc AdargssTReC§eher @l T G e S die e oatle fephmrns

‘a g%%ta%t B%%ueégntggﬁsqg&gués@f L F SESE Vi d e I l@@lteﬂ:ein

nt ext Request nessage, the "general GGSN wi
acEdBhiirey aoRDR: GARtExdt; o vdik taiens @iecoe diddy ass inidieGIP header

protocol the SGSN signal i addr ess , be.th
shdieid & g 1 e ot PheER h R P G dee and
thdonLtext naReguesiddrssadanoand tihe $EN Unt adadiessof the
shoul d be the SGSN

- 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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10 Address for user traffic "A", carried in the ,

message, and the general GGSN designates the®? g APR -

signaling and data addresses,_are the Gn I P Address CZU%

of itself; next, the general GGSN returns a Create

PDP Cont ext Request Response nessage, wherein
thacgortkmiy. tIcE the GrR4w FDGcEbntkea tsbaspenagddresacaessiul,

theIPh IdbeteIPaddresso
th%e@ﬂé‘?%? r%?%oheq(‘f S N HEs At in agldlre:s?sptam
twsSheHEdrhattbg bReAddress "efcIhend PRSEPROXY 66GNa1i6g”
port B; the Create PDP Context Request Response

"GEEN sAddresat iods USRY | RERE FAE on Wl iciHenfepresgiy the GGSN
si Addifga‘ f@%sévﬁgﬂh'ﬂge cRRY 1 @E%Mﬁff&%&ﬂeﬁgbr the PDP

represent e GGSN signaling
coxaﬂ@lxeSSr@.ﬂﬁiectttmvﬁs‘aN tservaluafis sk adse fastddss ROP the
cont ext respectlv ; the value is t ress Q
geneA hereThlS TGl pdtiE KoY Hé“’ilé’ ] edsage
istde pESPa98s:is as follows: IP header C->B 25 GGSN
Address for signalling: C GGSN Address for user
t¥RflieadelC 58— ﬂPS&PROXY GGSN receives the Create PDP

g@f?%ﬁqﬁ?%"r R§ ssage: After receiving the
ext ques esponse 30 nessage,
RRSAPRQAY &SN dorwesddscraffocthe SGSN, with the
source address in the |P header as the address
EPSEHRK Y TEBN &S ¢S dorea B ahHFt hENEEEE SECBRT Response
mec%%%( Ss as the address of the SGSN's Gn port A
ROXY GGSN neither cares about the content in the
Gaaat eviRDPcCentext el uemtResporseordirade G protocol,

hC Ok Kok | ST LB ST O <t RO GaPe BB 2ddress A

de S04 d ByOuestl Responsmsresdage Midd addrtaisnshoubd be the
| nf ormati on el enents: " GGSN Address for nal and
qumwtmreéﬁnemr GG5M AFFRE” FoRns Lihe LhRBR hC A Sd in

the Iéa% Eﬂgegg dﬁ@&&e@@ dRéQﬁo%Nné@@égé I ddd G he GGSN

ress context, respectively; the val ue
uselrs t$’tilf|ﬂld Iaeldaddse;ss fe tlhémgm’elfaﬂl dEerst GEGROY fdgress

fort rsle'.sekreytrlaggr mﬂtd ocnafﬁletgelzqeéﬁggmessage

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



is as follows: |IP header: B->A 10 GGSN Addresszf&wAPR 2005
signalling: C GGSN Address for user traffic: C6. .
SGSN recei ves the Create PDR_Context Request Response
message: SGSN will create a PDP context; according to
GIP protocol, 15 the SGSN address in the PDP cont ext
insdoul on bes phe hifiess 4o tHesiegnahesde Bkillsd fin the art can

nall addy ess shoul d, be_the
roq LhE 1 Bty S ST P ar oS haP PR P e IB 108 o the
em&&ﬁﬁ@nPDEflgﬁmheﬂheQe@w@lo&ﬁ@oﬁsle tresspgeseand ilvention
GGSN user traffic address is the information el enent

witlGnsN Agpessdnofron dher elatipd: SRR r PEd Fiet REesent
nessa P r e nt
i ETRER « BuBBRER Ena Tihel baner sl CBaoN Faharel nen™ e
inGEN @il dslesisld sbd, d¢ hen&EShhatddees$aiing.C), equi val ent
to a | ogical channel for GIP nmessage transni ssion
between A and C, subsequent GTP signaling nessages 25
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 Cont ext
Accept nessage to MS, so that the nobile phone
subscri ber can use GPRS service. The present
i nvention can well solve the problem by the 30
sol uti on above that the operators upgrade quickly
their intelligent GPRS network and can fully protect
traditional investnents of the operators to inprove
the utility of networks. The above description is only
one better enbodi ment of the present invention, but
the clainmed scope of the present 26 APR 2005 -13
invention is not limted to these; those skilled in
the art can readily devise to make nodifications or
alternatives to the enbodinent within the disclosure
in the present invention wthout departing fromthe
cl ai med scope of the present
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5 invention. Therefore, the protection scope of the
present invention should be defined in the clains. 2

6 APR 2005 CLAIMS 1. A nethgd for supporting GéhérAPR 2005
Packet Radi o Service (GPRS) Custonized Applications

for Mbile network Enhanced Logic (CAMEL) service,

wherei n an external netwarlam4s/i ronnent 5 conprises a
general GGSN (Gat eway GPRS Supporting Node), an

gener al rting | o
ancl & SEEOY SAN RPHSRS 'WipRol T b RBAL)" LBaar cagvice

" (coRadi @gs@oﬂgéaezagggic&m@st fRafuesibi hessageotrd tmhanced

intel I'igent GGSN first, and _determ ning whether

Logi d CBMER0es PDPL Cont¥a - P a8 < F §TAA & il t0 1p Spisp Fonment
Cont ext Re e ' i

coff sl FENRSl R B ey TR M auing et o

ints®L11dpent iGusel/ISSgencCAENVSESA qr Swetshniusel Hon kqusks ;SGSN

(soRe 6T SR GEn s oab s GBa: S, TRt e por

ColBL 0GRl SSURROE LR SRS CAMEL 1S@kvitcesSREEEFdf hgst, and
o )Et?aler%%f wher ei % sai d GPRS OAI\/EGL;I%Ser vice tri ggie]??n "

detrentmein sng ahethe rusedd il eate FRENeONkethdiequrst 15 a Create

uhscri ber _sendi h e %q;ﬁ uest ;
pof 088 e R RRr T adfher, 3 e e oy ber
acERPaid ive) 2CBRRSCAMEELSgevites actgygeirngg 201¢H tf gign the
1 or 2, wherein said step of. sending, a Creat

intgndgant REFRYS Hes SIREIT e it | irgeaﬂe%@%%fmse
fo%@%%@ghae%%at@’ pli E¥hRgxthResRIcECamd@t@geénto the

in Nane Server) so that the GGSN addresses
gerparsleds@3omonereeess he sanme APN (Access Poi nt Name)
are the intelligent GGSN SSF addresses. 25 4. The
net ek frert lsub fort 5 ngp GPRENGANERS seANE k ete mticepr diasgording

to ¢laim 3, wherein saj DP nt t ;
to fradughr ST TH Gl 1 R BT yenc ook Sarofarthg rule is
a 9enenade SN @t @rm GIP- 6eaphéanther eabeckPDBe@oteexting the

Request nessage. 5. The nethod for supporting GPRS .
Cre@ANEEDSeF ontest Re@IeF haeHPID 14 &i GRS G sybpcriber

Create PDP Context Response nessage

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.



returned fromthe general GGSN after the succeq%gpmpﬁ 2005
activation can be accepted by SGSN. 2 6 APR 20 :
The nmethod for supporting GRRS CAMEL services

according to claim3, wherein the intelligent

GGSN SSF forwards only Create PDP Context signaling
rréssalgesnétrlm dfene sabprouts oo; EBREJ CA%@BWC%S madag@ing

t | Pack
tocﬁi? gor kﬁ%ﬁjéhtrgns a1:gr Ie ne f\I\/lsé%Enhal{-'sg)ﬁ:éis only

créf8é eoP@ditex s %rl\glr{él&,lnfg&h@éﬁégéﬁ) faowetbndridrsubscribers.
si mul taneously supporting general services and GPRS

CAMEL services when it is upgraded into a GPRS
intelligent network. An external network environnent
of the present invention conprises a general GGSN

(Gat eway GPRS Supporting Node), an intelligent

GGSN/ SSF (GGSN / Service Switch Function) and a SGSN
(Serving GPRS Supporting Node), conprises: sending a
Create PDP Context Request nessage to the intelligent
GGSN SSF first, and determ ning whether said Create
PDP Cont ext Request is an activation froma GPRS CAMEL
subscri ber according to a GPRS CAMEL Service
triggering rule; if so, the intelligent GGSN SSF
processing said request; otherw se forwarding said
Create PDP Context Request nessage to the genera
GGSN to process. The technical solution of the

present invention can well solve the problemthat the
operators upgrade quickly their intelligent GPRS/ SSF
network and can fully protect traditional investnents
of the operators, which is inpossible to be done with
the prior art. :






