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METHOD OF SUPPORTI NG GENERAL PACKET RADI O SL DI CE
CUSTOM ZED APPLI CATI ONS FOR MOBI LE NETWORK ENHANCED
LOG C SERVICE Field of the Invention The present
invention relates to nmobi1e communication field,
particularly to a nethod for supporting General Packet
Radi o Service (GRAS) Custom zed Applications for

t k Enh d
METHOR oy FRERATS GROR R abran CRET Srad SN L ifithen
apphAtarkbgentroNetmBi ke ferkidkk. eBrhNED 168cBackpround of

the 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: traditional GPRS 15 networks generally
haven't the f&aeldopfotheufpyenthgnGPRS CAMEL

TSR CBb R o1 e SRy aei 8o g ERRE" S phar e ik

partidiel Serod GemSthbeh fofupappon} isgl Géhenal asadier rrankio
inplies, SGSN SS=' is a switching 20 functlon of GPRS
Seer@NEEPgékvﬁ@%OF%ﬁreélnel}REé]o&Qﬂi@ro%ﬁPr THORLAEr SHiFeE T

Enhanééﬁ‘i JQ?W%A@%&WD%%rHQEQ Eh@ 8%ﬁ§&Q§t¥€¥$ﬁcérWhen GPRS

elements that. need bé added on service |ayer

is upcpfactema intt e |GRRFNtImst Morden hdialde ek SérRAScd Nont r ol
Point: (SCP), a Service Managenent System (SMS) and

the like, also include a ?5 SGSN that supports GPRS J

SF and a HugckfERindoRagistRivddtid) that supports
managenent of CAMEL Subscription Information
As ( GPRS1ESTRNEt cmobblestHN TS hér6ontFof rettandely,

operaﬁo}s\’\ﬁgge%:) Qﬁ\t:%rﬁe S PPG ld;I]btR%l éwge§%¥bge%o@@ar,

|ng mat i ¢ di agram of
theresmbutiomrltfmhltpmablba sﬁenpfesﬂmF:gtradlmh@naé GPRS
subscriber_js attac 0 e ,GPRS
netuo Rty 1SR TEE L ARt T 98 PoBhS( BUDR AP oSts TR AEARg CPRS
CAMEL(gggﬁggegequest HLR inserts, the subscriber's
GPRS-CSI inthe SNin Ll1-ie roam ng reqgion. This,
Thenef Grimttivwn sglut s e SHPRStalsih B ta9viigent

1. rS%SN)SOQE b%&ﬁﬁ%?&@ss%uwé% tl\)’ode/SeJCVJ_ce Sw1tch

Function)solution:asthenameimplies,SGSN/SSFiseaswitching
function of GPRS CRAMEL services implemented over S5GSN. 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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' SCSN. And SOP can perform authentication,
ai . -ithorizat_on and accounting (by duration, traffic
and | ocation subscri ber to realize the control ’
function OF sw tching. 22. GG N SSF (Caf Leway OFFS
Supporting{ Node/ Service Function) solution: it can b
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anoun GSNs and HILRs in the network
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1—3}% CAMEL services quickly at a low c p
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Functjgcgr\g)lel ogﬂ%ﬁ?n@(;lg[)?aﬂ#] lﬁncftr'oﬁntﬁé &?ﬁ%lptl@f absre

vant age of this solution is
that M@tSGSNt/me%ﬁlhtmeadreqnmh:esaS@aNu@lgpzacd}etbmq RERRS S

S, GSL1s; instead, 20 GPR erV| ces, ca
and HL@b@@@mﬁtmwawg@Fﬁ&t gﬁ@z@gﬁf ur At onnon &N
and HL’%SS ic & Ve'wgggegne%uom%v% EBRS: siseiddeer howairt attese

contest request, GGSN wi || establi sh, n
amount mfegGSBQEﬂhdrHéJRa;tl@theTW@EéaSSP 'a*ﬁlaus &pe projec

_ accordin t he, cont | R nf t
is tﬁ%m%%?xcana% ac?g%fcﬁ‘gﬁgfhglgﬁ%n‘{| cg?%nl ofnd
multlﬂdﬁmﬁé@ﬁt@ﬁ 1@&@1@@@mm1|1rigty teytdugamdnbetr%mlﬂléed
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theretorts dthfS:J%gt]ﬂ%GEO&f AV E e Ko o
serv1ces @]ﬁgoﬁﬁﬁwtcb%k Jdirhbecenges bNCGhR-5&s¥ CERRS

However, conpared with SG N
CAMEL ﬁfetv&&]ésb Lt bop IGESKIESPPedel 1itg on tﬁ&sf%%%%%é’éség?S

SSF lS‘I :qg)égg[g;lg }g%ﬁosgg n&vi%é@‘é%s{:ﬁé'solut?&d is that

y many- oper at or s.
it doesn't need complicated upgrade of HLRs and SGSNs; instead,

GPRS CAMFL 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 S5SCP 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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' Though the new core network devices froiu sone
manuf acturers have been with the furictiori of
supportl ng GPRS CAMEL service 1 for all
manl, i’ _acti.l-ears to Sinullan :ou it is inp>c;ssib
upgrade GGSNs to support i?1'RS 535 since there are

upgrac?é”&reecmé Yo kLpgbYtCGoBRs7sde, vsiscs flian difd enentently
manuf acturers in the traditional networKks;
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P |on Wor a very long process
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arid expense is still large, Th%s
all toperatersl EaMS St ridmg rddmrds Wild ie. Lo 18 e
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hen the object of quickly having,int Il|

i.e., m@h@e@rﬂm%ﬁetﬁef FHiSTedng ’T’ﬁé‘dﬁg%Pea oh¢ %?ém%%§§ in
GPRS nte%C %%o%ungn8£egll§§n\@tuortkedébi§és B mbdRERe e gcest: bk

I"ow n net wor ks intro-duce the concepts
struc@ﬁr@am(etvo&\d tshiag andopnidke, EnsghskedstBA Bl ehhtor

(d obe, tel ecor t
qule%ﬁp%Y%?%gl?J%?f]g]aqug%er VE?%‘eslseoLl[VélceeS%;vynicié% k?él’] Mi&éd
ThOELNOL K apebipest Hhe. bEERGrbsndn offactPRenotiil L rbmefs,e\mﬂ'(

over 20 a traditional GSM network, i . e. , the
introdietewr kn b tf @kl Y. | as Ns and GGSNNNs are adcded

GP]%? ”%%o sgiz?@io@% RELWOS Ko GPRS £ShaE RSt 1sha tBES niBase

ubsyste n traditional N network,  but
packet eqmarmlmmspwdutﬂngatup@%\Me (Gaober abie e ep@Runication

sof t war e/ har. dwar e
servi o Tt et RS rElnr PSS SR Ly Shureedl o0
the not@dNk S@thi TebdueBRS: SRS cwotih fagt Nodeth<SGBNtpgk desr

services for MSs, and cooperates w MS LR/ E
a traqibbital S4M RN ol f—e?fgf*éu?é'bei‘%%‘gi ¥ i3 Suck as

SGSNs and GGSNs are added in the original GSM network. GPRS
shares the BSS (RBase 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



10

15

20

25

30

' Regi ster/ Equi pment ldentity Register) to acconplish
the 30 mobility management func.ti oris including
roam ng, registration, etc., and to tion and
authorization ti h , <4 en swtching, aut
acconplish logical link I:ianagenent. including

for c§¥¥fﬂﬁiM§y“%ﬂH caMBERt @87 84 &nsbniel edses dfodvaniding,
IT links, and to acconpllsh radi,o resource
addremmageﬂéamom BNG PN 9y BV &@@Pﬁ@&ﬁéééﬁe‘?ﬁ P?E%Etoc}?sta

SGSN ééﬁhégggq thilaggn@Qg aaeampl isspesniRr val gh Ngs data
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from RAL k@htd@tacesSCﬁM c atheac compkirsh onhebeonven getied HRl
transm ssion of data from Gb interfaces and the

Proto@@lfﬁ/ef%}?brﬁtbéﬁl%\e]éﬁqlﬁae‘?%t 5 Protocols (IP) at Gn
GG @&?%{ 3 eayg GRRR Supportin | ode.
%£S§£ IS actua Iy a gatemaj;or router, mhlgh[pFOVIdleS
GGsmt é'sﬁmémﬁmm betymetaOPRSTankP PR i ¢ WhacketProvides
swi tche net oy, 2
lnter?o%rb?(ﬁ b?ré%atobfeegbl S usegc@g%pl%c aeke%( gb@l'@%l@é@%ta

or data network
netwoPk Q‘Hrdﬁ%ﬂ Rt ecONECTS pRohetukebdtte a@eRSroandobshesed
|

mlar to SGSN, GGSN al h
for daé}r@dllﬁ?tW@Q]hbtaFléirﬁrW%ql\e%@Netré?%@%%ﬁltg?’@% g %%ﬁ%%s

and othe-T ?R@r es§{.‘1‘hl§'9£U{@@GsW@bsNSaP@@Qﬁsﬂ@ﬂ 83 @cuﬂhye:mp
ace between ERRS supporting nodes, w thout other

and i€toftestiond5yTte $®$wrt@c@om@ﬁﬁﬁﬁwﬁEﬁﬁkﬁqu¥33@5 Servi ce

L1 B @B I TECE R ER CRLGrTaga, Che o) the

mtermééIbfe%%elaectmgu@b&tungmdde&r,emtmmumer cahtent a
p interface, the S|gnallng pl at.f orm of .whi.ch,.i s
Thgh@wﬁrﬂa¢q$gﬁwpegﬁ@ﬁﬁ PRS Service Node including SGSN

and GGSN) in a PLMN (Public Land Mobile Network) is called a
Gn interface; the interface between GSNs in different PLMNs is
called a Gp interface, the signaling platform of which is shown
in Fig.3, wherein:

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

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

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 wused to transmit signaling and
subscriber data between SGSN and GG3N 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 Protecol (GTP)”

Fig.4 is a schematic diagram of PDP context activation
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' 20 UDP (User Datagram Protocol) : a non-connection
oriented protocol on the transport layer. IP
(Internet Protocol): protocol on the network |ayer.
L2 (Layer 2) : protocol ’on the data link |ayer. LI
(Layer 1): the physical layer. 25 CTP (GPRS Tunnel

procedii A 0601 Jan pEhgediifReh feﬂj{:.a@&ubatwmm an@PRS subscriber
di s-encapsul ati on protoco

o ul-at i used to transmt_ signalin
initismes asUbSGEyheioriatea bRt ine i SHCBREARE CRBFG Wor oS
e en. SGSNs.._on 4.h ; 0 ;
ehrougd ol DT anONFLE S et naLn CaRe Shaul d e Jo he deie)
carrid®i8NAAPSUt 8t £6ivh trlegGER:L r3ds MNoje; apheldet anfeymns GGSN
definition of GIP is described in "GSM)9. 60: Digital
to crewld @ HDR BVEGRmi cati ons syst em (Phase 2+) ;

wheENgl aley Packet pRadi 9t et ¥h COubSFERm) R Ainneld i
%go]]t oco e( %%é "'( Fig.4 is a schﬁat imc) di agr alm of ng@
(Base Gaptdxh @ohivatlen) RProcedif®.(Besechrahece peem A gm) -

CFrig 4 th when S subsci.ber-{niti.at

Figet ?L?a‘i}F%%BrP e%%%%%ggééﬁvégrl ggsf%(ﬁé't & é% dress From
Fig. 5 iRUIhe PNSi £ RonRd s o Nafver Sefiaergn wixchariye AR Asgassn
Joint Nane carried in the activation request nessage,

MS, S(;a/‘i%iﬁ Etr_hérGGSrigorrrs GGSN to create a PDP context.

ein,. .t \ ' i :

T B RS G P et 6T er] e B e PDP
"ohgext @stlwkdi oreFdowmuniesnl ges seETE S of RIS that™) ¢

certain tinmes of infor i on_.exc e redetymes ;
10 151, SGSN and TN STHAG e%%:?% o o olvceé)iEs ’

quoted from GSM 03. 60 (V7 .0 .0) Sé&igidaldesttiptaion;
t el econmuni cati ons system (phase: 2+) General Packet
Radi 0 Service (GPRS);: Service description; %%\%ee %

It {C?]aerg%% Re seep fMom Lhe APV FesahiRt: 8B5NSEPN:partses
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 elther
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 eilther 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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' GG N address through DNS with the APN carried Int le
Activate PDP Context Request nessage; however, APN
serves as a very inportant paraneter in GOBS netmork
operators are reluctant®0 Lo see it is increased or
decreased random y, because either increasing or
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not uﬁ@f@&édgent GGSN can  support packet service access

requests for GOBS CAMEL. ~ subbs er
The ubseti Heanal m&ﬁ@gglg@ﬁ%ﬁiaﬁj reéi? S Bj[ su%‘s%?ﬁ@
protogagkieﬁt% eg%e%%%%sségﬂgeﬁ§ ddne @%n%all aQHRS:ween
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SGSNs cendir adslsi oanthtbeepirstocofl ﬂsa@mauﬁﬂanPWQEﬁE@&s %P%
topol%&?%gﬁ%ﬁ@!Qﬁ%&éégf@ﬁRéﬁggwibo%l HP&PEHE@&&O&@GJIbfg 6.

or'l glna gener al

Tt caldVe W effem Rﬂ@dethﬁatradbélanahctmvesunenteqpﬁﬁtbés
wasted; if activation requests are sent to

sent GOSNBe GPRESEARELCSOLRCH bet soRait £ 5t b Foop Bl Bonea

G | t
sucoe S E R gt Y F el o e col weod for . CPRS

not m@ﬂlyhstopetatessth@em@m@to@bichnﬁ@vmﬁéer%@ﬁﬂ%%ﬁl%GShb
and GGSNs as wel |l as between

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
Requestn@ssagefromiasubscribertotheintelligentGGSNfirst,
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 Reguest to the general GGSN to process.

gaid GPRS CAMEL Service triggering rule is a rule used to
determinewhetherthesubscribersendingthecmeatePDPCbntext
Request message is a GPRS CAMEL subscriber.

Said step of sending a Create PDP Context Request messade
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SGSNs and SGSNs, and the protocol is the GIE protocol.
The topologic structure of a GPRS backbone network is
shown in Fig. 6 It can be seen fromFig.6 that once
an activation request 5’15 sent to one of GGSNs, the
activation either is acconplished successfully or

from d @hb%c@ﬁb&?etm ihkenefgear ¢deN Arirerc dstadiaieveddty
net the operators' demand, which sounds reasogabl et. c
a

modifEimarenhe ebrvheel dventiroRNS0( Medbt S SoPerKE T priete
invention is_tao_pLavi '

o PP AP ST Sl o

Name) f @Fe SURPOT #6101 TRRE: CAMEL miing s wherei n an ext er nal

networ k environnment conprise ceS\ ' '
2 BESRFeang ISCRETEBpr FEBIE SN 7 6t o TPED e

intelpf%]éﬁ?f.tGG%FN B%q&ﬂ_e}?étgem%%%qgéeénqa a subseonpeiaho Amate
rntelligent N fir and determ ning whether said

PDP cgﬁgtaﬂté’c%%@gnnmba%quest is an activation froma
subscri ber_ accordi :
I S| 86 TPIDAG TP TUT 610 S0, ThE i el | gént GG
PDP CORPELESRAGSREE heguest ; rotinemad serdrortwee dieree wal 5GSN
Create PDP 30 Context Request to the eneéeg to
after ptbe cescshs ot €PRE CAVEL G2t 1 ggarT Ty T 180"
Ind%tﬁ%ég‘n{ket thgr widge rsubscrabes smmbingddie & eatiee
Pl nt ex equest nessage 1s a GPRS CAMEL subscrj pe
inteldidest epGHN Een@én@sa0ﬁiﬁa@@e$§§)E%ﬁt%gﬁt¢éau%%gnailng

message from a subscri r the intelligent GGSN fi
messagep s Il ‘é‘?:ﬂ?’é@ids%?scn%e%le%% ng the servigce dat a inI r

rhONS.(BRIBLD BBret Senven) tBe phasent hinGSSN eldrasses 1

parsed from one and the APN [
solve e DREDAATEINA e CEER SO BESEE 0o 1 0L EaTE PO

IN a mﬁfg%(lt ﬁﬁlql%sérﬁééégecl% it fdrn t hevespheht sgerft the
0 e general GGSN is a CTP-conpliant Create PDP
opera€opbexth Reluestimpessdgd e ke Sai doretHdd & Btppsr 8 hg
GPRS C : NLEL service, ci Create PDP Context Response
nmessage returned fromthe general GGSN

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 Contexi 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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' 10 after the successful activation can be accepted b
SGSN. I'n szﬁi d nethod for supporting GPRS CAI\/ELp d
service, the intelligent GGSN forwards only Create
PDP Cont ext signaling Hessages from general
subscribers. The technical solution in the present
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shows t he G(BN/SSF solution; Fig.Sis a schematic
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F
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nessagd; Iéﬁrﬁéﬂwﬂﬁ]tf@@%%dltﬁge t16?CreacelBDP @oetshoitrdS S
fidlines in F?g.7. I'n the present invention, the
messam ot@d@ﬂ% PENPFDOE dIEF gt PEYEET S PDP Cont ext Request .

Th%ﬁfﬁ@%pﬁﬁ'— erydcs! Pﬁ?ﬁ@?h&lﬁﬁé end thecomutBogsedinto

he prior ar sen e Create L-DP Context.
deterReqeeshennesageef rs)JhstdIELbSsz‘efﬂ@ beenels {he iGHeATS goht

Conte%’gd{%é{éciselgtfsrlnéggagqus g%ﬁ&ﬂﬁﬁg et her,dhe tactd wath o8
used by the intelligent GGSN 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 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
gubscriber Identity ({(IMSI) or MSISDN {i.e., the mobile
telephone number)) as the GPRS CAMEL Service triggering rule.
The GPRS CAMEL Service triggering rule 1is flexible.

Said step of sending a Create PDP Context Regquest message

from a subscriber to the intelligent GGSN first is achieved by
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an activation request froma GPRS CAMEL subscri ber
according to the GPRS CAMEL Service triggering rule;
if so, the intelligent GGSN processing the Create PDP
Cont ext Request nessagé: otherwi se forwarding the
Create PDP Context Request 15 nessage to the general

modi fy th% DEPGESS dathe i GRARG GAMDla iSeNvneesérvgoericnghat
is the rule used to deternmne whet.l-ler t

the Gesummwmagommecaéﬁt@%ﬁﬂe &tk é&‘f‘:%%%é’%{lt

nessage i.s,a b [ feigl

Name) Gty tRECHREAFT gRnt R o det ol e nerher o

from tGRRS 1GAMEL 20 isemtiec@riiert mirgger ed, and is defined by
they operator. For _instan

tr KOBISS aoip 15 BPRADI bR - SN RSB (e DR, Le

petwed AR ARCANELG ﬁVé§§ré§ég UL T2 datdtese)g. SGSN
subscribers wt 5; LSL?N prefixed with 111 6" are

finds @R$heﬂé®ﬁﬁ asidl@@ﬁl lm:rlsg APNgs thatkeheorft é19 ?g‘&‘ﬁd
config s
the mogélﬁé.ga(:éoa to I%‘Iesg?ﬁfs pr ekl %&J& %%r&l%g gé]as@%ls'ents
mvent%MEL a%t&laaq&ybemvog@@r rSRRS 1ddisiem beps tlpqe efriapwdng
ot her nunbers will be considered as no

relatl@NEﬁtOE@%Séﬁl Boes daaRdSoper A of $2HRYS USéu&pﬁSé the
Orlgll"h for n%;né:eiaL%IE?LE)n &Q?%évgﬁﬁl\&—(ﬁzxgldres@; gertainmy be

nternati onal Mbile. 30 Subscri ber
modlfiaﬁnt®typﬁﬂNB}AﬁdmeSNBQSHSO(th@¢ thﬁeaﬁggﬁﬁé parsing

tel ephone nuriitder as the I
requixgq g‘é’eFPﬁgpFﬁF‘éntﬂ’fi g&t]ﬁ?éﬁ\% erv tri gkégrrﬁ\/dn%e%yuﬁneg
the A]h\? dderd il gat R0l distepirofoieendi ng a Create PDP Cont ext
PegL rolll a subscriber t'o Lhe intel Icggrte nt.. CGSN

In filre apregaviecinIsN e 1 Vit TS ek HHE T FERES"
messaé%%orgag?%@eﬁ_s&ﬁ\f%g) ﬁ@eif%ent N 3@ @66@@&&&&381\1

m one an e sane A PN (Access Point Nane)
is a @IE—&dﬁl@lIﬁr@&l@zgﬂltteC@\I%ﬁdm@stsé%eqw%ﬁ“@%sﬁﬁffer ent

T ol PERSCERE e s LS P Cabby TR PRI 2] oh B o
cOnte%Nz@élﬂeéileném&@d@t@&&e‘daﬁuad Ityledgéabaaé) GeEBNafter
successful activation can be accepted by the S5GSN.

Inthen@antime,toreducethenetworktrafficoverhead,what
shall be satisfied as far as possible is that the intelligent
GGSN forwards only Create PDP Context signaling messages from
generalsubscriberswithoutforwardimgthedatastremnfromthe
subscribers.

Hereunder one embodiment of the present invention 1is
described in conjunction with one detailed processing flow
again.

Fig.8 is 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 Reguest/Response messages simultanecusly;

here it is abbreviated as PPS&PROXY GGSN.
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GGSI N1 address Using AM as the ke' J vv(-rd, as a
result, t finds out he the nodification to the data
in DNS as described in the present invention actually
i nvol ves nodification t& the mapping 10 relation
stored in the database, for exanple, suppose the

supPls¢ Rale TRPRERY bel 8tkAMsnBy beraphb<a> Address 1, it
y be nodified to aEnI <->Address . 2, so

Sup@@b@reewepaldﬁlrﬁgs Péqlﬁ PEERPK Yt RESPr 8sEht pPﬁ@eﬁFl gh is
SHH%,?S%N%% out ﬁ éeﬂ%ralh@GéﬁN sCanf ngﬁaggoo,dat a
the pr sent invention, e Create PDP
TheCaN Xt & @i@ls%&tlbemesslagletfaalriwasdédlﬂp@mt he
intelligent CGSN to the gepner

1. @Fﬁeltfiﬁ'rﬁpl%ﬁl‘@te%tPQP (35 gﬁq eqturélé? gﬁ%%stao Se5NG

oﬂégﬁf?ﬂ B HPD, ddsN E&ndbshed eﬂeated?mshé‘.oﬁlteatte
tex quest nessage returned fromthe general
Requem:@feﬁﬁ toZGPPﬁmféB&sﬁ WGSAGt i vati on can be accepted

he I n th rre an t
kit PR S R SRCFre L 1SR Lo ite s
of SGS@IO%SGH';?OJH:S o, hahet @@stint@timgaudre@@smsfbhmca%raﬁfﬁ pI

Create PDP Context si gnal in ssa f
pPS&Pmm(scﬁGSd\br§ VT RSUREE f%rﬁé}ed%ﬁattﬁeq’g)}tg 'Preggt?n il S
message coﬂﬁ%ﬁ%&p%%% QﬁEﬁrmﬁgﬁangfém@ﬂﬁs?ntEEBNﬁﬂHdﬁﬁsdlﬂ@r
gp invention is described in conjunction with

signaldiitgy'dendi’ sbprddess sy hoar tagei f.c i @thh|I§Hrﬁéent

activation flo t d
the SN THIHRIH RIATE TSt SR Coht oot Fequasr o eP?

conte SRR ctiiRell i scis® dallﬂfaal ierthd dddrieseld§ SGS&mt CEEINT
provides both ii the GPRS/ SSF functi onrﬁagﬂtthe pr oxy

A; thé Jeanaridi frgriiaticdn o figre RGTHE PP "R ‘equesL

IP{;{‘EGS PONS €, sages sinultancousl v; here it is
bt evi ate as PPS&PRC _Y GGSN.
SGSN Address for signalling: A

SGSN Address for user traffic: A

3. PPS&PROXY GGSN receives the Create PDP Context Regquest
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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-10 the address of SGSN s Gh pert i Suppose Suppose
t he address of PPS&PROXY GG iN s Gn poP? Suppogg t he
addres:, O general GGSN 5 Gh port The flowis
described in detail as t'dllows: ¢~ ¢ S sends an
Activate PDP context Request message to SGS ; Through
scRRSIHRg sBY rENS 1 SEEBNi sgnds the Create PCP Cont ext
equest nmessage to PPS&PRO?CY GGSN; Wierein, the
SGSNogﬁdeeaadﬁegsuﬁﬁrtﬁéaFﬁlﬁéaBer is the address SGSN
ort e | nat.i '
4. The G estipatincaddresspp £dhesaddegassof
ib Fﬂ%@ﬁ'&Qé@Sﬁg S Ghport B, the Create PDF antext
messagﬁﬁques: ne;sage contains two information r _i
el ements: "SGSN J Address for _ sigpalijng: " 9GS
ACCAGAT eSS TR (96t CEFAFFI E07 G SorABehe i a0E SASN
general ghali ng;addresscandphhe-dlaiak eddiess: froaddeerd?Dg to
context, respectively; the value is the add$es 0
%*a*“he

_ ‘ ' f
the GTSGEN> Goc@brithe SESK; s teakbya iaticiart FORVIA fe855e

is as foll ows: header: A->B. i e
N e

[ th
Requeél':tie?n%ts?é%%e% gn&r end esDP dGant exitirRegueboul@Peredyn oSN

N determ nes whet her the reque .S
AddrespDFforCo @ikt tFakkieSt A f FRRT hﬁgebﬁsgﬁﬁh/%fs?ﬁﬂ?ér ?Qg ;%%?
generSP cddy Welli grEQGCERC! Begheguastanaldwianasriddsses are

orwar ds t request to ?he general GGSN, wherejn the
the Gn;}?g&tggo igd@més@ﬁ'mnahe, e peager L GEPE rehE TEddR (9SS
S [ n [ I
A e e e
TP protold the s&ert@niddmdahenGiie peit kemdsirs shotl8Ham Gk
The Create POP Context Request ssage conéasi ns, 1we,
addres mfef rdte areraer] 3! @ oot zgaﬂféﬂgs o gnal i ng
addre%guéhé%%aSbédgﬁgzggﬁPésQSﬁE'ﬂH%a@@B@ﬁROXSOGEBNCB Gn port
epresent the signaling address and the data
B; theaCek£ss PDP Context Request Response message contalns 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 message:

After receiving the Create PDP Context Request Response
message,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 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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' for the PDP context, respectively; the value is the
address of SGSN On | P Address port A the key
informar.i on in the nmessage, is as follows: 1P
header: - Il Sl _SN Addrfess for signalling: SGSN
Address for user traffic 1. The general GGSN receives

PDP cBH‘ée&eaﬁ&tpE@c‘tCmgﬁjand%eqmtsagmess;age: Abhenin two
' recel ving he Create PLOP Context. Reguest nessag
lnformaheongehemantEIE%@Q%NIAQQQQﬂ%aQQEPEPQEQAFQQF,aﬁﬁerggﬁN

according to - . ' he: .
Addres5r P60 ok RS S8R 51 BRATT e i 2o * ho o LT d Adl 63
addreskOr agignahé ngc A Bard | edidredshe foreattéePDPDEonEeREexEa

address should _be the S GSN
cespecandcine ShE0VAIIFesS FoiLhsERot PAPEFE ATk al PFodcr e ihe
GGSN'S”%?IS%?}%t %}d(}:[kgez ke nei Al ri deSNbrdest gneé esetbege is as

si-gnaling an ta addresses are the G1 port C of
followggself;_next, the general GGSN returns a Create PD"
ntext Request Response nessage, wherein according to
Ip Fﬁédeéﬁngggtocol the source address in the 1P heager

Gesghgagqteﬁg SB@ i5gaddiesg: of the general GGSN's Gn port
an e destination _address should be the addres
GGSYf AdhaesPPSEPRORYIGESREf4Centport B the Create F'EP

6. g%gﬁ\le)%tECB?tqg%StthBe@E@B%% FRPS age et RefsekbWO Response
irnf'or mation el ements: "CGSN Address for signaling"” and

messageGLSN  Address for user traffic", which represent the

GGSN.signalin addr ess ffi
S R T O SRl
the saadness Qs tihe tgenenal cGablxs sGoupdr beCthehedkeyss A

information in the ne [ . .
design@EsN A drieasl f ol hs; %gﬁf‘ﬁgf@{_ééaég LA anbh1 8B Fhie

information element "GGSN Address for signaling” C carried in
the Create PDP Context Request Response messade, and the GG3SN
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
thegeneralGGSN(whereintheSGSNaddressisZL the GGSN address
is ¢), 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 Lo
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 o¢f the present

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



25 GGSN Address for user traffic: C 5. PPS&PROXY CCCLI
receives the Create PDP Context Request Response
nessage: After receiving the Create PDP Context
Request Response nessagé, PPS&PRIXY GGS ,id forwards
it +. | o the J. GSN wi th the source 30 address in
readllghﬁebgsgeégehaﬁ@ hbei addsessnof o PPSRPROXY: GBSN &0 Gnhe
t B and the destination address as the address, o
embod itenSGSN t 1nGr Ipor €126 L PREEPREX1 "AESN et T'Her 1LAF R £6n
bout the content i t t t e Hesht
withou escgec}?%]le}mr{b%s%geﬁl ntglre an gg t%ﬁ’gog(::éoﬁtggns: I:‘@‘t’ahe
invent&ogat erraaldivatd, onclies ﬁnotes‘si@m st:heeacefat@q prepent
| =ClInt('.Xt. Request Resgonse nmessage wi Il contain
inventi@s Shﬁfiéfdnﬁ?l gRrtanefenls-2e ©E&N"Addr ess for
signaling" and "GGSN Address for user traffic" which
represent the GGSN signaling address and the traffic
address for the PDP context, nectively; the value is
still the address of the general GGSN Gn port C; the
key information in the nessage is as follows: IT
header: CGSN Address for signalling: 10 GGSN Address
for user traffic: C SCSN receives the Create PDP
Cont ext RequesL Response nessage: SGSN w Il 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
shoul d be the information elenment "GCSN Address for
signaling" Ccarried in the Create PDP Context
Request Response nessage, and the GGSN1 traffic
address is the information el ement "GCSN Address for
user traffic" Ccarried in the nessage. 20 A pair of
PDP contexts is thus created between the SCSN and the
general GGSN (wherein the SGSN address is A the CGSN
address is C) , equivalent to a |ogical channel for
GIP nessage transm ssion between L. and C, subsequent
GTP signaling nessages
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' and GTP data packets will be exchanged between the
SGSN and the 25 general GGSN, with the PPS&PROXY GGSN
excl uded. SGSN returns an Actin. CDP Conte: cept
message to MS, so that “t%e nmobil e phone subscri ber
can use G SRS service. The present invention can well
sol ve the probl em by dfyersol uti on above that the
operators upgrade quickly their 30 intelligent GPRS

network and can full t ect ' i
1. b neEhoperat o SPREFL gt QUSEREL U FFIED 879 AB: R peCe”

(GPRS) & A Vieze%eﬁfgf | ptdan dss ondy epe; bet hetwephodhnentedf
thé 'present ili"ceution, but the clainmed pe of the

Logic R)E_ﬁ[lgfmg s@emeﬂ:tei,onhesemtaq ekheirnad ro-iHds8nVEReERENT
skilled in The art -13 read| [ -

compr 6t # COSH HAE B1 P ER AT YOEe 1 KRS enibat ket 9on®

GGSN ‘é(hﬁﬂ'a” skR& %é%@ﬁgr epR8 kheppresent Nodednt comprises:

~ W thout departing fromthe claimed scg e of tge :
Sendlrg}f eﬁm%ﬁtﬁn@@@ﬁ?xrrﬁg%%tﬁ}“%ﬁégﬁr F@Eta} as| sga%ggr
. o] i hiert i
to eheigior oE T ORI e Hod For e dbnart ey ceneral
Createfg?l?ﬁ/ggﬁladkﬁ EtSquiﬂE i~hsPBn‘ aptQustonizfgompp|Gidet COHNED
. il e networ nhan 0gi ¢ NE |
subsCIARATOPRCAR GROeT Nl THACUBTRELoTT o1 FOP nemog ] TeLe;
if s o,?@ﬁ@ﬁ'rﬁ%ﬁlﬁg@@@béﬁat@@é@@ satdoosdie sig; Nadhe rwise
i-ritclli gent . RS ;' Up~.porting Noel conprises:
forwar@83N apddaCreatap FOP @ng%? Re@eest TR h§e. deneiqhiGiya
fo prClresaste T' DP Cont ext Request nessage iron' a ’
%3 =criY_ er to the int.eltigent GGSN first, and

2. 5 SRR Lo S, oSk B PP Conl Sl ey
to claggﬁ@iﬂkelﬁigrne%igwl. l&iagbgrl?{spggswﬁmmﬁdmada tggegéngngwge iifs
+ ruleimrhie STEHT APAT GHEAEIRIY G S ReRLele
Creaté(%D5'Eéﬁ@e§€Qﬁg§He§%3§@ssage is a GPRS CAMEL subscriber.

3. The method for supporting GPRS CAMEL services according
to claim1 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 cne 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
frmntheintelligentGGSNtx)thegeneralGGSNiseaGTP—compliant

Create PDP Context Request messadge.

5. The method for suppcrting 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 CRAMEL services according



to process. 2. The nethod for supporting GPRS CAMEL
ser-.oices according 15 to claiml1l, wherein said GPRS
CAMEL Service trigger i.ng rulei s arule used to
deLer mi ne whet her the sUbscrlber sending the Create
PDP Cont ext Request nessage is a GPRS CAMEL

to claihPscribefain %heTBﬁtEElﬁlgéntOtEGSIﬂlpﬁim»Lamgs GPRS CANELe
Services according to claim1 or EP in said step

PDP Caﬂtexauﬁu%yail@@e@ﬁéspapscéﬁP@xﬂenﬁéa E§Frﬁ§§§§ge
froma subscriber to the intelligent GGSN first is
achi eved by nodifying the service data in DIM S
(Domain Name o t}-iat the GGSN addresses parsed from
one and the sane APTJ (Access Point Nane) are the
intelligent GGSN addresses. 4. The nethod for
supporting G PRS CAMEL services according 25 to claim
3, wherein Said Create PUP !-context R equesL nessage
sent fromLT-ie intelligent GGSN to the general GGSN
Is a GIP-conpliant Create PDP Context RequesL
nmessage. The nethod for supporting GPRS CAMEL services
according nessaCe J to claiml, i;T-ier~ein a Create
PCP Cont ext Response 30 returned frolr~ the genera
GGSN after the successful activation can ,:)e
accep' Led by ;GSN. 6. The nethod for supporting PRS
CAMEL services according -15 to c_:-Lallll wherein the
nt el].lgF .l1lt=(-3SNf,-,r t1 1Y : Ol1lj' Ce, a
PDP Context signaling ITIcas ages from general sub
sCTI b- De



