~~A~A~pmA -1 *|59159* MOBI LE COVMUNI CATI ONS SERVI CE CONTROL APPARATUS AND
MOBI LE COVMUNI CATI ONS SERVI CE CONTROL METHOD 5 TE mmﬂmmn The present
invention relates to a nobile conmunications serS“mw ppar at us and
& nmobile communications service control _qethod, which.gse+capable of
managi ng and controlling operations in association with 10 providi ng
various types of npbile conmunications services. BACKGROUND ART I n recent
years, various types of nobile conmunications services have cone to be
offered over 15 nuimBHE.ECQORMUNT@ATIONS ISERWOCK SCONIROICABPRRETOS ANICh
services is furnishing infaormati on on the |nternet t nobil e term nals.
Such nobile connunicag?éﬂéEsng %céﬁgg%ﬁﬁdﬁﬁﬁF?Lc%ﬂTﬁéﬁled on a
| evel of the IP layer. For exanple, mhen conducting a service of providing
20 information on the Internet to a nobile termnal, the quantity of IP
packets supplied to the nobile termnal is mneasured, and the service rate
is calculated basagh@nr!l perrguantity of the transmtted | P packets. The
conventi onal service control nmethod cannot 25 deal with and control those
services at |ayers aboveThRePreFentyigvenséenr st rafias, t@eﬁam@bih# a novel
servi ce cont rol ool fENNGUBALNAL-FAN dBal 1t s Midle MARI Slyeah i gher-
grade nobil e connunlcatlons services Is arising. 30 SU HE
| NVENTI ON Ther e¢gmeiniicationansebiiest cohtrhé peigseht Whﬁnhe@t¢(ﬂﬂna®lprovide a
mobi | e comuni cal i,ons AGLVLES cSANVY:nEPBRLAL LA dnAa BB fion with
conmuni cations Servic

10 providing various types of mobile communications services.

BACKGROUND ART

In recent years, various types of mobile
communications services have come to be offered over
15 mobile communications networks. One example of such
services is furnishing information on the Internet to
mobile terminals. Such mobile communications services are
conventionally controlled on a level of the IP layer. For
example, when conducting a service of providing
20 information on the Internet to a mobile terminal, the
quantity of IP packets supplied to the mobile terminal is
measured, and the service rate is calculated based on the
quantity of the transmitted IP packets.
The conventional service control method cannot
25 deal with and control those services at layers above the
IP layer. Accordingly, demand for a novel service control
technique that can deal with a wide variety of higher-

grade mobile communications services is arising.

30 SUMMARY OF THE INVENTION

Therefore, it is an object of the present
invention to provide a mobile communications service

control apparatus and a mobile communications service

AR

*GOONN2*




*000002* -2 control nethod that can provide and nanage a variety of

hi gh- grade nobi | e communi cations services. To achieve the object, a nobile
comuni cations service control apparatus according to the present 5
invention conprises signal processing neaps for conducting prescribed
signal processing of a packet transmtted from a nobile term nal or preset
comuni cati ons-equi prent; information restoring means for restoring
information of a higher layer than a transmitted | ayer of the signal 10

processed packet ;o@fiebSeletined BhOYI CHN@proRans A maaee di ngrbeserod ce in
accordance with the information restored by the information restoring
neans. This mobtEEERAENTERE D FOTERRFRBI¥GhtTHIViCEfparatus i s capabl e of

dealing with and providi hg gchil& Sahyl e85etakiNghdpiie asaRMcdtiengont ents
of the information contained in the packet transmtted froma nobile

Lerﬂinal or presenvicenwaniteal i PR raduspatatrdinthivegienpPrsSen vari ety of
i gh-grade erv;g%§ andl i he, pobi ;
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fromthe nobil eoteraribel eignde mprossssisonniing gedkens tragempias frome
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means for 10 processed packet; and service providing means for
providing a service in accordance with the information
restored by the information restoring means.

This mobile communications service control
apparatus is capable of dealing with and providing a

15 service, taking into account the contents of the
information contained in the packet transmitted from a
mobile terminal or preset communications-egquipment.
Consequently, a variety of high-grade services can be
handled and provided over the mobile communications

20 network.

For example, when an IP packet is transmitted
from the mobile terminal or the preset communications-
equipment, the mobile communications service control
apparatus acquires this IP packet, and restores

25 information associated with a layer higher than the IP
layer from the IP packet, using the information restoring
means.

From the same standpoint for furnishing a
higher-grade mobile communications services, the service

30 providing means has service scenario retaining means for
retaining service scenarios corresponding to respective
services to be provided; service scenario selection means

for selecting a service scenario for the service



retaining service scenarios corresponding to respective services to be
provi ded; service scenario selection neans for selecting a service
scenario for the service -3 associated with the restored information, from
anong the service scenarios retained in_the service scenario retaining
means; and service scenario inplenenting fmeans for inplenmenting the
service scenario selected by the 5 service scenario selection neans. The
service providing neans al so has object retaining neans for retaining

obj ects that are,processed,:vhemd MlemRabl DI R SenYi Eeomcanard asef or the
respective services to be provided; and object selection neans for 10

sel ecting an objesoticeosrespoinll F§tedNeAel B et ted Ve vFed@SCenario, from
among the Objecéé%élﬁ%g?gﬁgaﬁ£5Fgﬂa %Q&@QEe_ééﬁéﬁ?ﬂongmﬁﬁéﬁéhtﬂﬂaeﬁeans

i npl ementing the sé service scenario. e service scenario
i npl ement i ng mefms impperaehisg tihe service sewmwaiicosByepiektddsith§ t he obj ect

15 sel ected_by the .object selecti ] oma viewpoint of facilitating
t he addi ng or ??ﬁyﬁﬁégﬁﬁ?ﬁ%r% %ﬁﬁé%tgggnf%aﬁi'offered by the service

provi der, the nobil e conmhai satvionrs sevidiey coemsolalsappas atkiedtur t her

conprises service scenari o _produci ng 20.neans. fQr ugj rYce
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retaining meangndretigiplembheisgratie. aesotoarsoenamidec édr byhe heespective

scenari o produci ng neans. |n another asggct pf the.pr zégtmé ve Oiron, a 25
i'Sés

mobi | e communi cRRTGHFESsEPVPRPIIHIES aPParBtTET S6irpr gat eway
equi pment, 19er ViErdHiegeani B &t qyrRREpoAdtng S& Whee sehaagyadresdrvegei pnment

Erﬂgt manages t hsecgna;reivg/e}y frgrgluén?onr?gntthaengb% Qgtss errevéa%.%egr Qgeéﬁé no%j%%"":' prent .
retaining means, when implementing the selected service
scenario. The service scenario implementing means
implements the service scenario by processing the object

15 selected by the object selection means.

From a viewpoint of facilitating the adding or
the changing of services to be offered by the service
provider, the mobile communications service control
apparatus further comprises service scenario producing

20 means for producing a service scenario for a service to be
provided. In this case, the service scenario retaining
means retains the service scenario produced by the service
scenario producing means.

In another aspect of the present invention, a

25 mobile communications service control apparatus comprises
gateway equipment, service processing equipment, and
service management equipment that manages the gateway
equipment and the service processing equipment. The
gateway equipment has signal processing means for

30 conducting prescribed signal processing of a packet
transmitted from a mobile terminal or preset
communications-equipment. The service processing equipment

has information restoring means for restoring information




gat eway equi pnent has signal processing nmeans for 30 conducting prescribed
signal processing of a packet transmtted froma nobile term nal or preset
comuni cat i ons-equi prent. The service processing equi pnent has infornmation
restoring nmeans for restoring informationg-4 of a higher layer than a
transmtted | ayer of the signal-processed packet, and service providing
means for providing a service in accordance with the contents of the
information restored by the information restoring means. 5 In this nobile

comruni cati ons sefVva ceigieit rnaker appat al usanvhettad ldyapacketnés transmitted
fromthe nobile term nal or the comruni ¢ati ons-equi pnent, the information
of a layer high®r9MHaR PRESFE | Cof 2RSS IR REP VLIRS JIGHNSd TBY t he
information restofiiRgnaeanservild: The aseb¥isecoravndicAg s8Rt dehikgenobil e
communi cati ons service control apparatus includes service scenario
retaining neanslﬁﬁﬂrmﬁéﬂﬁpnF%§U§§F€Pdetgéeh%f?¥ﬁ9t¥@6rF6§E@ﬁkﬂ9u$QQ§S~

respective services to benpreyi dgshi1eSBEMhGS SHERAT Qo561 8CtiHR zgans for
selecting a service 15 scenario for the service associated with the
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servi ce scenari @i LaLgn IS oA C8 SERIALLOC P! SIRNTI g Teans
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scenario retaining means for retaining service scenarios
corresponding to respective services to be provided;
service scenario selection means for selecting a service

15 scenario for the service associated with the restored
information from among the service scenarios retained in
the service scenario retaining means; and service scenario
implementing means for implementing the service scenario
selected by the service scenario selection means.

20 The service providing means also includes object
retaining means for retaining objects that are processed
when implementing the service scenarios for the respective
services to be provided; and object selection means for
selecting an object corresponding to the selected service

25 scenario from among the objects retained in the object
retaining means when implementing the selected service
scenario. The service scenario implementing means
implements the service scenario by processing the object
selected by the object selection means.

30 In the mobile communications service control
apparatus, the service management equipment has service
scenario producing means for producing a service scenario

corresponding to a service to be provided. In this case,



scenario. The service scenario inplenenting neans inplenments the service
scenari o by processing the object selected by the object selection neans.
30 I'n the nobile commnications service control apparatus, the service
nmanagenent equi pment has service scenarig_producing means for producing a
service scenario corresponding to a service to be provided. In this case,
-5 the service scenario retaining neans retains the service scenario
produced by the service scenario producing means. This nobile
comuni cati ons SeRyi £8-HQRt EebnAPPRANAIHES nii Bgbrédis Qtsiide the sard et work.
5 1In general, it is difficult to add a new function to the core netmork or
to change the eSGXWETHg PEBREFRMIMM itH BREALRS SIRBACHPPTRAMGME fgan

standardi zed. To over comg;khhso PrORLEMnE 8L 1Y |se rGoRBUSCREJI0NS ser Vi ce
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so 10 as to all ow

servi ce provi deappanztagdisrbehbhatsdfei Eas CQﬁﬁlﬂﬁﬁWOEhanglng t he existing
core network. In still a@9t§g§eﬁ£pe E 1 &E?fi&kﬁﬂ%boaddaa Ampi e
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In still another aspect of the invention, a

mobile communications service control method is provided.

In this method, prescribed signal processing is carried

15 out for a packet transmitted from a mobile terminal or

preset communications-equipment. Then, information of a

higher layer than a transmitted layer of the signal-

processed packet is restored. Then, a service complying

with the contents of the restored information is provided.

20 For example, when an IP packet is transmitted

from the mobile terminal or the preset communications-—

equipment, information loaded on a layer above the IP

layer of the signal-processed IP packet is restored.

In this method, service scenarios are retained

25 for the respective services to be provided,

and a service

scenario is selected for the service complying with the

contents of the restored information, from among the

retained service scenarios. The selected service scenario

is implemented to provide the service.

30 Furthermore, objects that are to be processed

when implementing the service scenarios for the respective

services are retained. An object corresponding to the

selected service scenario is selected from among the



25 for the respective services to be provided, and a service scenario is
sel ected for the service conplying with the contents of the restored
information, fromanong the retained service scenarios. The sel ected
service scenario is inplenented to provige the service. 30 Furthernore,
objects that are to be processed when inplenenting the service scenarios
for the respective services are retained. An object corresponding to the
sel ected service scenario is selected fromanong the -6 retained objects,

and the sel ect edrebh 8edd ichiRceeessed tHe sepbesBNibidie: sel pebedssai vi ce
scenario. A service scenario is produced for each service to be provided,
and the producd&’§éﬁ§@@@n§céﬁ%f§%JQQ§e§ PEY Ui R P IH3Bé used when provi di ng

the corresponding servi geseldiyetsanat-heria ucdly FBe bavenddQnced
mobi | e communi cations service control nmethod is performed in a nobile

comuni cat i ons Serif FoYéAed ol anthdcaPisdeerhri®ed CEOSEPNYRI@WEY equi prent
service progessing ¢Qy RAEAL, uéﬁHiyﬁg%rﬁkS@;@P&fgﬁﬁP%Br?ggbéﬁﬁﬁHg-that

nmanages the ‘gateway equipnent and the service processing equi pment. In
this nobile cosgmiiiasati ons service control nethod, prescribed signa

processing is carried ou&nt2?£h§h %gy%%8§g¥i£¥mgge %ivg8£ gnpqgﬁﬁkule

transmtted froma nobil é m na conmmuni cat rons- equi p I n
t he service procmmmunuyateqnspﬂeruicd chatmat i oathefd ashbghémrmequn ahan a

transmtted Iay J% trge sn el ocees%ed pac texto S oL ES osrecold l%eg
service conpl yiPPwis FOIHE g%%?%ﬁ% ST VEHE 20" 1kt SPBE T rt ormation s
provi ded. HRar edf”ﬁﬂﬂéwa@hQQuﬁ@méd%qp&@keﬁceSptdéEEHﬁmgtedulpménmt|aﬁdn0bl|e
termnal or thesé¥¥gggﬁhgggggﬂgn€ L“u@.pment that manages the gateway
equipment and the service processing equipment. In this
mobile communications service control method, prescribed
signal processing is carried out in the gateway equipment
15 for a packet transmitted from a mobile terminal or preset
communications—equipment. In the service processing
equipment, information of a higher layer than a
transmitted layer of the signal-processed packet is
restored, and a service complying with the contents of the
20 restored information is provided.

For example, when an IP packet is transmitted
from the mobile terminal or the communications-equipment,
information of a layer higher than the IP layer is
restored from the IP packet, by the service processing

25 equipment.

In this method, service scenarios corresponding
to the respective services to be provided are retained in
the service processing equipment. From among the retained
service scenarios, a service scenario for the service

30 complying with the contents of the restored information is
selected, and the selected service scenario is implemented
by the service processing equipment.

Furthermore, objects, which are to be processed



information of a |layer higher than the IP layer is restored fromthe IP
packet, by the service processing 25 equipnent. In this nmethod, service
scenari os corresponding to the respective services to be provided are
retained in the service processing equipgent. From anong the retained
service scenarios, a service scenario for the service 30 conplying with the
contents of the restored information is selected, and the sel ected service
scenario is inplemented by the service processing equi pnent. Furthernore,
obj ects, which aggard Qe cREREESSEthe GcthiEBei SRR Hgrt Hige Servi ce
scenarios for the respective services, are retained in the service
processi ng equifRFPRCLiMA PBjEiGesasssei B MAY Ht hRS $@FEE%d service

scenario is selgacied fromamagnihead s8iained Qigets  wand the sel ected

obj ect is executed by he service processing equi pment to in%Ienent t he
sel ected servisedestedaspbvige seeppgéostenfisstcs preBuR R Dy-"the service

mmnagement qqui ALl By ASSAE] Al0RNI L Akl S85KLcerd Quxcklhla ByOVi ded.

The produced service scenario is retained 1n the Service processing
equi pment . Qt hetheolsjesvtice preeansdsg amdipmirinttagédgpoemene thenveArreadwi | |
conj Unct i on w LTS TECEESHpanyi g dr aw ngs. BRI EF DESCR PTI ON GF THE.
DRAWNGS FIG 1 illustrabheseaviexareherod bs mpiidugedcbymtirg ctbvéee servi ce
g(r)]gt { ﬁL Kl/gﬁﬂa; ﬁ%qgﬁ%ﬂﬁ Geq_l,gipi)n!ueln%s,t rj.%t Séséé{a%%to%r litﬁxggﬁjx esserQ/jictehﬁo MBA
10 Dbe provided. The produced service scenario is retained in
the service processing equipment.
Other objects, features, and advantages of the
invention will become more apparent from the following
detailed description when read in conjunction with the

15 accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an example of a mobile
communications service control apparatus;

20 FIG. 2 illustrates structural examples of the
MSA and the MSM shown in FIG. 1;

FIG. 3 illustrates an example of the operational
sequence of providing a flexible charging service;

FIG. 4 illustrates an example of the operational

25 sequence of providing a location information service;

FIG. 5 illustrates an example of the operational
sequence of providing a video/music distribution service;
and

Fig. 6 illustrates an example of the operational

30 sequence of providing a prepaid-type charging service.

BEST MODE TO CARRY QUT THE INVENTION
The details of the preferred embodiments of the




FIG 3 illustrates an exanple of the operational sequence of providing a
flexible charging service; FIG 4 illustrates an exanple of the operational
25 sequence of providing a location information service; FIG 5 illustrates
an exanpl e of the operational sequence af_providing a video/ nusic

di stribution service; and Fig. 6 illustrates an exanple of the operational
30 sequence of providing a prepaid-type charging service. BEST MODE TO
CARRY OQUT THE | NVENTI ON The details of the preferred enbodi nents of the -8

present inventi opraédit roweheideseilbedwbkhdeeterenterithoréheraidaached
drawings. FIG 1 illustrates a concepst of = the nobil e comruni cations

service control *agpgr 3CGEChed B t oF §R- ehbddiUsERETEE 3 HORGPENPEON. 5

The nobil e comMmind GRldi0Bs c&ftivh G tGeREr Sbrv Al ¥s1 198pd ralgment s
functions required for providin various types of services, such as

| ocati on i nf or AAGHRLNGefQi @R FEOBHSNEi ohi Hie dwebithient ermi nal , or

charging service for deghbngomiitd Aniahielyi Hs RaLGLBI-Processes. 10 To
be nore precise, the nobile comunications service control apparatus 100

receives |P pad%ﬁﬁgétpﬁahgﬁiimRkPMGﬂiﬁlﬁﬁb¢ft@ﬁ%ﬂﬁﬁgﬁérgé4imﬁ:Pngﬁidieg-Z
g\ggleggar 36/1; ev?glx%%?&g\éslg)jlﬁéﬂgfr L%é’é%egz %u/e 1’Fméa)ésllg)rcljtal%lgfﬁﬁ‘:'}{jrt)faoc ettit%?iansn‘i tted
froma provi derseswriver £200pesitiactied eomobhee Iteravinet , 240. chRrgipgovi der
FeLver 200 1 ncl il O SUBIT 89U XEI, L] MLkl B AR Oer
content pradvi ders (CP). Thebavimie 2@cisanuthe atdbdis semwiurtiescdmnisol
apparatus 100 r§§¥¢¥e%scontrol apparatus 100 receives IP packets
transmitted from mobile terminals 400-1 and 400-2 (which
are collectively referred to as a “mobile terminal 400” as
necessary) via the core network 300, as well as an IP
15 packet transmitted from a provider server 200 connected to
the Internet 210. The provider server 200 includes, for
example, servers of Internet service providers (ISP),
servers of application service providers (ASP), and
servers of content providers (CP). The mobile
20 communications service control apparatus 100 restores
information associated with a higher layer than the layer
of the IP packet (that is, the IP layer), from the
received IP packet, and provides a service in accordance
with the contents of the restored information.
25 The mobile communications service control
apparatus 100 is built outside the core network 300, and
is comprised of gateway equipment (MGW) 110 with a gateway
function, service management equipment (MSM) 120, and
service processing equipment (MSA) 130 that implements a
30 wvariety of service processing functions.
The MGW 110 has service control information

required to implement protocol-converted wideband access

and other processes, for the purpose of diversifying



information associated with a higher layer than the layer of the |IP packet
(that is, the IP layer), fromthe received |IP packet, and provides a
service in accordance wth the contents of the restored information. 25
-The nobil e comuni cations service controlg_apparatus 100 is built outside
the core network 300, and is conprised of gateway equipnment (MW 110 with
a gateway function, service nmanagenent equi pnent (MSM 120, and service
processi ng equi pnent (MSA) 130 that inplenents a 30 variety of service
processing functéamssctiba beMd hdhashsetvhgenhapspekdi séorimdd e thr equi red
to inpl enent protocol -converted w deband access and ot her processes, for
the purpose of ‘FPFEVERT Jidg =0 CHRNEEY i o FOFHEMERES a2 MaKSg hi gh- speed

services Wth dampiueved auaddion, dhe MOWJAD deRphaneptsackpacket  capturing
function, and it acquires an IP packet transmtted fromthe provider
server 200 vi a HResSPdrhed ofr WP itheePFACEI§PASEVess2QR Viadheprpatke? s

transmttedsl! aMeclheconiidf | 8mBal S 40 baRdrd00:dnantld e GRr €
network 300 and the gateway sw tch é_G\/IVB) 01. The MGW110 transmts the
acqui red | P packét 3obsle heeqvEAals040The avidv4bD02al Bb2 clre icogeonetpe it ocol

networ k. for the toh Tt rs ol Ta00: Cihe A 118 hals KPh 1At [nterface
(1'F) function tfrensudhyetite rFaubieedonP rpd ckdetsa tor ang MidA dd0f.rom the
Tk LT U1, OV, JoT SR 1200 Lk o, A A5 BR0r BRCLL LaraL o101 ©
control data tdetwhennehawardework tfhe tmdigmtielnr satved)R00Skandl anéy, the C
plain interface function cavertsthe.gontrol,gata
The MGW 110 has a C plain interface (IF)
function for converting the contrecl data transmitted from
the network for the provider server 200 into an
15 appropriate format suitable to the network for the mobile
terminal 400, prior to transmitting the control data to
the network for the mobile terminal 400. Similarly, the C
plain interface function converts the control data
transmitted from the network for the mobile terminals 400
20 into an appropriate format suitable to the network for the
provider server 200, prior to transmitting the control
data to the network for the provider server 200. The MGW
110 also has a distribution function for distributing the
IP packet transmitted from the provider server 200 to
25 either the mobile terminal 400-1 or 400-2 (which is the
destination of the communication), and for distributing
the IP packet transmitted from the mobile terminals 400-1
and 400-2 to one of the provider servers 200 as the
destination of the communication.
30 The MSM 120 is connected with the core network
300, and retains service management information used to

manage and control the gateway function of the MGW 110 and

a service processing function of the MSA 130, in



transmtted fromthe network for the nobile termnals 400 20 into an
appropriate format suitable to the network for the provider server 200,
prior to transmtting the control data to the network for the provider
server 200. The MGW 110 al so has a distrifpution function for distributing
the |P packet transmtted fromthe provider server 200 to 25 either the
nobile termnal 400-1 or 400-2 (which is the destination of the

comuni cation), and for distributing the IP packet transmtted fromthe
nobi | e term nal scotp@rktiandwi0-thet acenenefwdie J000vi der servers 200 as the

destination of the co i catd 30 The MSM 120 is connected with the core
network 300, and retm%wggonﬁﬂ% i]fHPSFJrr%IE? $¢ed to nmanage

and control thepgatewnays foied ifor ebnthel IMaY the andird cpRIrvkesnpsHCESSI Ng
function of the MSA 130, in -1Q cooperation with the core network 300. The

MBM 120 i npl enEBEsMPUNt3§ orieryE cansSConpia MGRSUBRERE T EEREHELNY rnd he

entire operati @Angking hendBMrl20e SELVALH SGRARAI Os ”@J‘%G%Bﬁ.erfn@ﬁ%éﬁ oduci ng
and 5 managi ng the service scenario, which is to be I nplenented y the M5A
130, user dat abds&heDBYA nedbtagerent de Brbarmd§Bhgnardeendr foat apaseiidB)

used by the MSALL3(suheq +dWqplenBa] i nged he %ﬁ%@l?ﬁ BEENAO, traffic

control for cqntrol [ ng t he traffll ¢ of the 'm)bl e c‘ommni cations 10
servi ce controlimgppmerting 1@ sandice enaBicedtoaffirsenftyndét Fons, the MBM

char g1 ngser vi CorCRaT TEN | B sranie Boe RARLOTL L R AR PR ore
security sk&?vi servishe ctrrarm lexppatatuand0,15ndreviced by the MSA 130. The
MBA 130 retains service é&féa”S% %Eggér &%éé%ons, the MSM 120 manages
various services, such as location information service,
charging service, collection agent service, accounting
service, and security service, which are executed and
15 provided by the MSA 130.

The MSA 130 retains service objects required to
provide the respective services making use of the gateway
function of the MGW 110. The MSA 130 executes a necessary
service object when carrying out the corresponding service.

20 The MSA 130 implements functions of the operations base
for controlling the entire operation of the MSA 130,
congestion control for contrélling'the congestion of the
IP packets supplied from the MGW 110, service scenario
implementation for implementing the service scenario, user

25 database (DB) implementation referring to the user
database (DB) when implementing the service scenario,
interface (IF) for controlling the interface with the MGW
110 and the charging system (not shown), and packet
analysis for restoring information of a layer higher than

30 the IP layer of the IP packet supplied from the MGW 110.

Based on these functions, the MSA 130 provides

the various services, including the location information

service, charging service, collection agent service,



provi de the respective services maki ng use of the gateway function of the
MGW 110. The MSA 130 executes a necessary service object when carrying out
t he correspondi ng service. 20 The MSA 130 i nplenments functions of the
operations base for controlling the enti{g_operation of the MSA 130,
congestion control for controlling the congestion of the 1P packets
supplied fromthe M3WN 110, service scenario inplenmentation for

i npl enenting the service scenario, user 25 database (DB) inplenentation

referring to thedseintidat 3basted DBhavBeBut ) y@Riticey ifeaceindagee
scenario, interface (IF) for controlling the interface wth hhe MGW 110

and the char gi g8y $hensPHaNtsheknFhe afRf 1 @det N AR V4% Afot"Fest ori ng

information of aJayer hi . 1RaBe30ethe-dP dray gl 1 ofaddid ByPaskeusm
supplied fromthe MGW 110. Based on these functions, the MSA 130 provides

the various seriOses, including the |ocation information service, charging
service, coklection agentrgeryiGeystll86caUNJNGaseLylfRARE SREUMi LY

service, in"accordance with the contents of the restored i nformati on of
the above-I1P IMHpelg) Thesehes@iShi ¢88. ake hllustgnsgddibythise dVBWEFan20. 5

FIG 2 111ustrayes, srystural examples ol lhe 4 VEM.120, and o by 164,430, As

illustrated in i agr am as a“Service scenari o’ produci ng
unit 121, and =2 datbbase({DB)prpdodisgngnimili23l23. The service scenario
D 10, L 1210 PSURES 40 a0 Tanges SRR SGRe O e Ler e
121 supplies thedpmadaged serwicee sserapldéoslZ2Zotrothe heedfi@Ati3®. Every tine
a service is a%&ﬁ%i%gscggqgg%ng%ided. The service scenario producing
unit 121 supplies the produced service scenarios 122 to
the MSA 130. Every time a service is added or changed by
the service provider, the service scenario producing unit
15 121 produces a service scenario for the service to be
added or changed, and supplies the newly produced service
scenario to the MSA 130.
The DB producing unit 123 produces and manages a
subscriber database (DB) 124 storing information about the
20 subscribers of the mobile terminals 400, a business
database (DB) 125 storing information about the provideré
managing the provider servers 200, and a service database
(DB) 126 storing information about the services to be
provided. The DB producing unit 123 supplies each of the
25 databases to the MSA 130. Evéry time any changes are made
to the subscriber DB 124, the business DB 125, or the
service DB 126, the DB producing unit 123 supplies the
differential data to the MSA 130.
On the other hand, the MSA 130 comprises a
30 system common layer 131, a service object layer 134, an
Open API layer 138, and a scenario control layer 139.

The system common layer 131 implements functions

of the operations base for controlling the entire



the service provider, the service scenario producing unit. 15 121 produces
a service scenario for the service to be added or changed, and supplies
the newly produced service scenario to the MSA 130. The DB producing unit
123 produces and nmanages a subscriber datgbhase (DB) 124 storing

i nformation about the 20 subscribers of the nobile termnals 400, a

busi ness database (DB) 125 storing infornmation about the providers

managi ng the provider servers 200, and a service database (DB) 126 storing
i nformation aboubpsher S8l WCeset @shel J1r 0vndedondder B poaducl nfowrnit 123
supplies each of the_ _25 databases tqo the MSA 130. E ery tinme any. ghanges
are made to thOTEHSIEENEeFNDEEIEESHAR Blistifess BBCLS5S bratHE“§8r vi ce DB

126, the DB progugi ngeUbly 128, supplies the differential data to the MSA
130. On the other hand, the MSA 130 conprises a 30 system common | ayer 131,
a service object |ayer 13he anstegpepumpp fayer 43R 2lsAdiEPE¥REHES o control

| ayer 139. The §%§géygﬂ%oggnF?%€yk sk3ha k-1l ePNLR fHRELhORS: Of the

oper ations base for control e entire -12 operat-ion of the MSA 130,
and congesti on twitensintiog tbemewtidengcener tongest datapashedP packet s

transm tted from the VOM 440, The SYs! 6OLCORDAL Laer alSdo s Quidipl ement s
5 functions of S&rvice SCenarro inpl'ementation for 1nplenenting the
servi ce scenari oyplsentdagabasesgBDB)ce ispphanent aridonnterfaeki g luferof the

o e e, S TBLETFLL I IR RS g 298 e e (15
The syst emigomematqyer si3tehurther inplenments a
The system common layer 131 further implements a
function of packet analysis for restoring information of a
layer higher than the IP layer, of the IP packet supplied
from the MGW 110.
15 The service object layer 134 has definition
information (i.e., service domain) 135 of each service to
be provided, as well as individual function objects 136,
which is a program module individually executed for each
service scenarios, and common function objects 137, which
20 is a program module executed in common when implementing
the respective service scenarios. Among these elements,
the service domain 135 and the individual function objects
136 are produced in response to the service scenario
supplied from the MSM 120, which are then maintained in
25 the service object layer 134.
The scenario control layer 139 has a service
scenario manager ‘140 and the database (DB) manager 142.
The service scenario manager 140 maintains the
service scenarios 122 supplied from the MSM 120. The DB
30 manager 142 has a subscriber DB 124, a business DB 125,
and a service DB 126, which are also supplied from the MSM
120.

The DB manager 142 also has an optimization



function of packet analysis for restoring information of a |ayer higher
than the IP |ayer, of the IP packet supplied fromthe M3W110. 15 The
service object layer 134 has definition information (i.e., service domain)
135 of each service to be provided, as webl as individual function objects
136, which is a program nodul e individually executed for each service
scenarios, and comon function objects 137, which 20 is a program nodul e
executed in conmon when-inplenmenting the respective service scenari os.

ngpggt tS heigfsel er@d‘@a%;set S@BWH@ P&rﬂi@lﬁi&isﬂoﬁéé ambrihe ibndivadual function
are produced in response to the service scenar.i i ed
fromthe MSM 1ZBPLREEBRS afRl¢thér thai APRREDS r?u%?icfh%e% ilg%’o%f{ggt | ayer

134. The scenandQ;¢eatr ot 1ayernk39nbasefy S WECe265Cot@risedmabager - 140 and
t he dat abase (DB) manager 142. The service scenari o nanager 140_nai ntai ns

the service scemplicgsri2ehs gpviled pEeReEHe N9 $oonatHe IBET98 A8KSber 142
has a subscki beyfy rréﬁ]ﬂ%:ﬁg %ﬁj&%@i?ﬁt%@B and anggLyi&e PR L26viwkich

are al so suppli‘e The DB manager 142 al so has an
optim zation - IZaarabaset{DB)d by3 thehsetvstorsesnaniornaradnt LHat and

represents which ta, anon e .subscri 1 : J DB 125
and the servicéxb%%fzE?r%%%gJ%%éu%bgggh%%gﬁgﬁﬁnt%geségnggyz%gﬁgﬁio. The
scenari o contralayjeayesd5 139 produces the optim zation DB 143, based on the

Servi e domai n mai nta; neBoER the TERAcBLBh Shr Hager SHAr eyt ¢ 8 gener a
process W lib bes@yjilsaitaed, of rigm IP packet from the MGW 110 at the MSA

130 through implementation of the service scenario. The

system common layer 131 acquires an IP packet supplied

from the MGW 110, and restores information of a layer

higher than the IP layer of the acquired IP packet.

15 The scenario control layer 139 identifies the
contents of the information restored by the system common
layer 131. Then, the scenario control layer 139 selects a
service scenario in accordance with the contents of the
restored information from among the service scenarios 121

20 maintained in the service scenario manager 140.
Simultaneously, the scenario control layer 139 selects the
optimization DB 143 corresponding to the selected service
scenario.

The service object layer 134 selects an

25  individual function object, which is to be executed when
implementing the service scenario selected by the scenario
control layer 139, from among the individual function
objects 136 retained in this layer.

The system common layer 131 reads necessary data

30 out of the subscriber DB 124, the business DB 125, and the
service DB 126, based on the description of the
optimization DB 143 selected by the scenario control layer

139. Then, the system common layer 131 executes the



10 acquisition of the IP packet fromthe M3W 110 at the MSA 130 through
inplenentation of the service scenario. The system comon |ayer 131
acquires an | P packet supplied fromthe MGW 110, and restores information
of a layer higher than the IP layer of the-acquired IP packet. 15 The
scenario control layer 139 identifies the contents of the information
restored by the system comon |ayer 131. Then, the scenario control |ayer
139 selects a service scenario in accordance with the contents of the

{ﬁst ored i nfor matj@n fd areagLéhetseit eelsceadriysnt2e?0iomi ntai ned in
e service scenari o manager_140. Sinultaneously, the scenaria contro
| ayer 139 sel ec? 9%e L2¥BE| b 2atdon BB 223t%r Bngi‘ﬂ‘@tﬁ'}l e e§gl ect ed

service scenarig; Ihetgenulcen ohieelrbayerodftisehgetsian, 2 i ndi vi dual
function object, which is to be executed when _inplenenting the service

scenari o sel ectEwlspeniic theeh@fViFe E6RPABLC | HGTEIOPYT Fofn 2HifBIG Ohe
i ndi vidual fsunction.,0hLects1336 retained in this layer. The system conmon
| ayer 131 reads necessary data 30 out of the subscriber DB 124, the
busi ness DB 125, and theAlserveeevady 12be Hek P bmayhémges®et ptiéh of the

optim zation DB, IAR elecheds % LI Cauahl OOtk Layesn d8d.a3Then, the

system comon | ayer execut es drvi function object
sel ected by thetlsier viase, tbgestenanjer coBdrohslawdd 139 t@entbias théncti on

obiect , 130, SSEL0Sd L LhE SELER SR FSLeABNER iy LpeqilmeRt he

Al ternativeloy, ldgdVBA1l3Endayeleqisereservhee semarie somphy iy wiitthout

using the Optln%gglééy%eg%slg§'tﬁé]identified information from among the
service scenarios 121 maintained by the service scenario
manager 140. Then, the service object layer 134 selects an
individual function object, which is to be executed to

15 implement the service scenario selected by the scenario
control layer 139, from among the individual function
objects 136 retained in the service object layer 134. The
system common layer 131 reads necessary data out of the
subscriber DB 124, the business DB 125, and the service DB

20 126, and implements the service scenario selected by the
scenario control layer 139 by executing the individual
function object selected by the service object layer 134
and the common function objects 137 maintained in the
service object layer 134.

25 By performing the above-described sequence of
processes, the MSA 130 provides a service in accordance
with the contents of the information restored from the IP
packet, which information is assoclated with a layer above
the IP layer.

30 Next, operations of the mobile communications
service control apparatus 100 will be explained using some
service examples.

FIG. 3 illustrates an example of the operational



this case, the scenario control |ayer 139 identifies the contents of the
information restored by the system common 10 | ayer 131, and selects a
service scenario conplying with the contents of the identified information
fromanong the service scenarios 121 nai_Rtai ned by the service scenario
manager 140. Then, the service object |layer 134 selects an individual
function object, which is to be executed to 15 inplenent the service
scenario selected by the scenario control |ayer 139, from anong the

i ndi vi dual functseguerdd €S pt36idaiqlianead eikibl Becisfgiinge sebjreeé . Imyer 134.
The system common | ayer 131 reads necessary data out of the subscriber DB
124, the busi ne®PPE Fesminaly 14k Cerymées ol 2F PEGKeENAt i I THERES t he

service scenarifééﬁgg%pEgdtgg LA& 1 gegggb%§c§qpr(yrobgggrcﬁQQ by executing

t he indivi dual unction object selecte the service object |ayer 134
and the conmon function GBEeRIQVIIT PErHEAI AQY transHétsserviR ol ect | ayer

134. 25 By perfouiidgdt hesphove- deschl Qsﬁﬁéﬁﬂé’e&fée Qbue Bt nckhe MBA
wth the

130 provides a service I n accordance contents of the infofmation
restored from tifdimatgackabounhiish tiypkopfatliorcdnseatsocizded with a | ayer

ervi ce. cont ol CIBAPRAGE 100% oy T° BESGRBr S ot LRGSO e &
exanples. FIG 3'illustrahesMan EXarpkeioést tlee difepackenal of ithesequence for
providing a fl eéénbclee %har gjdg saerdvit e. CThge rrsobriel eo%eénjcné’lrllsﬁ%(): transmts
an | P packet of “¥Eoitent quest— o “th %$OV|5§} g8r ver fﬂrocess Q
The provi dan sefsmi t2@0mbbahsntdrsniavall POOf amd eomirentider essxoreze 200hi ch
contains the re§%§§¥é%%v% gte?ﬁg’MGW 110 measures the quantities of the

transmitted IP packets, and outputs the measurement result

to the MSA 130. Also, the MGW 110 restores the contents

response from the IP packet transmitted from the provider

15 server 200.

Based on the information about the customer to
be charged and other information contained in the restored
contents response, the MSA 130 selects an appropriate
charging rule used to calculate a communication rate for

20 the customer, from among the charging rules stored in the
database produced and managed by the MSM 120. Then, the
MSA 130 calculates a communication rate complying with the
quantity of the IP packets of the contents request and the
quantity of the IP packets of the contents response, based
25 on the selected charging rule (Process Q) .

The MSA 130 also selects a charging rule used to
calculate a communication rate for the requested contents,
from among the charging rules produced and managed by the
MSM 120, based on the information about the.type of

30 contents and other information contained in the contents
response. Then, the MSA 130 calculats the contents rate,
based on the selected charging rule (Process ®) .

The communication rate and the contents rate are



i nformati on about the type of the contents, and information about the
custonmer to be charged (Process The MGW 110 acquires the I P packets of the
contents request and the contents response transmitted 10 fromthe nobile
termnal 400 and the provider server 200,.igespectively. The MGW 110
nmeasures the quantities of the transmtted |IP packets, and outputs the
measurenent result to the MSA 130. Also, the MGWN 110 restores the contents
response fromthe I P packet transmitted fromthe provider 15 server 200.
Based on the infeupmliican tabehé ¢hergivst eeteh0500e TChRacgedgtng Bidiem

i nformation congtt@ir ned in the restored contents response, the NMSA 130

sel ects an appripr CAEELERhAr Gih FIAGPeNd sREP %5 ScaltBuFarRe 8 IdentiAtRat i on

rate for 20 theraust@iBher f$RMMAB00 thet ChaljRd thel ess&dmired in the
dat abase produced and managed by the MSM 120. Then, the MSA 130 cal cul ates

a comuni cat i ontAfeE@aEsAPlying with the quantity of the I P packets of the

contents reguest and theprguantiiy,s@f-atBs 4> HAGEEEScOf thd&RRteBhS1
response, based 25 on the selected charging rule (Process 3). The MSA 130

al so sel ects a 39WBeFcAgletlRrUsEdngoa tafadat dndoEBaRion caRbvéner atleef or
t he requested 89_1} LS sefy oM APRY ; i uced and nanaged
by the NMSM 120, tt‘{g'gleg 8?1 \{(%21 I nf gr ﬁ%’?ﬁ%ﬁggﬁgu@gphgk?gpggﬁd 30 contents and
ot her i nf or mat ipm®icdntangedequesthe wbdnh empstaimsspbasesedhigh anche MSA 130

cal culats the conients Lais, phassdion,the selgel sdoshar gl sofProcess

Q The conmmuni cation Taté an e confents rate a I'i'ed™t o't he
chargi ng systemsH6@11Tae Chargingbsys- (eny. SGhecapbngesudrit @echar gi ng
process., 1N COMMFTGAT Hhe Mad: 8 CUSLOMPT, SUSLe M, 800; §0at, manages the
information, information about the customer to be charged,
and ID information of the mobile terminal 400 whose
position needs to be known (Process @) .

15 The MGW 110 acquires the IP packet transmitted
from the provider server 200, and restores the positioning
request from this IP packet. The MSA 130 authenticates the
provider server 200 based on the user ID and the password
contained in the restored positioning request (Process Q) .

20 After the authentication, the MSA 130 outputs the
positioning request. The MGW 110 transmits the IP packet
of this positioning request to a positioning apparatus
(not shown) furnished in the core network 300 (Process ®) .

The positioning apparatus in the core network

25 300 measures the current position of the mobile terminal
400, which is the target of the measurement, and transmits
an IP packet representing the measurement result (Process
@) .

The MGW 110 acquires the IP packet transmitted

30 from the positioning apparatus, and restores the
measurement result from the acquired IP packet. The MSA
130 carries out an appropriate conversion process to the

measurement result, for example, converting the longitude



information. 5 FIG 4 illustrates an exanple of the operational sequence
for providing a location information service. The provider server 200
transmts an | P packet of a positioning request, which contains the user ID
and authentication password given to theiprovider server 200, 10 as well
as the attribute (e.g., the longitude, the latitude, the address, etc.) of
the positioning information, information about the custoner to be charged,
and ID information of the nobile term nal 400 whose position needs to be
known (Process (&d it TheiMaw lddnacquid és the rdapeackentt ramshitted from

t he provider server .20 nd_restor s th osi ti.oni ng uest fromthis IP
packet. The VEA IS0 t%ﬁtﬁgﬁf?%%n $56 i Eﬁr %@F§e?f based on the

user 1D and t hepqaisswardg mfﬂsmm@m nohhslm@ﬁtmr eteppssitigtiing request
(Process (2). 20 After t he authen%lcatLon t he MSA 130 oq&grts t he
posi ti oni ng r e URBESETIRESRBIN 19 (TERRs P sPEHE- IS5 §EEKet EResess

posi ti oni ngsr eqegst thana HESiddn9Bi-REd ARNA AlddEntNPbsSTOWY thdhBhshedyin
t he. core network 300 (Process (M. The positioning apparatus in the core

networ k 25 300 Hedder @5oVhecE Fe s BgeSi (Ferrasts tHe- nobile terminal 400,

which is the target of tBgsgga&w&fée%foangtié@mttsth@ncd&d?@%%
representing the neasurenent result %Process 1) . The MGW 110 acquires the

| P packet trand?f taheédoedoard grthae ip §F¥1@’F}Fﬁfhgloé’m§aflaﬂulsn Hid 1eeseeeds t he
neasur ement fe%ﬂkﬁxﬁ%ﬁ@héhﬁe redn! BhoaskRiigetheeMphy AR GaLrigg out an

appropriate conversion ocess to the neasurement result, for exanple,
convertinglfhe ]l?(ﬂ‘l@letlﬁéés 4 7chantringe rhaei forlecadontlahed e t he measur ement

resul t communication rate from among the charging rules stored in

the database produced and managed by the MSM 120. The MSA
130 then calculates the positioning rate according to the
selected charging rule (Process C)). The calculated
15 positioning rate is supplied to the charging system 500.
The charging system 500 carries out a charging process, in
cooperation with the customer system 600.
FIG. 5 illustrates an example of the operational
sequence for providing a video/music distribution service.
20 The mokile terminal 400 transmits an IP packet of a
contents request to the provider server 200 (Process @y .
In response to the contents request from the
mobile terminal 400, the provider server 200 transmits an
IP packet of contents response, which contains the
25 contents ID information, information about the destination
of the contents, information about the customer to be
charged, and so on (Process C)).
The MGW 110 acquires the IP packet transmitted
from the provider server 200, and restores the contents
30 response from the acquired IP packet.
The MSA 130 carries out authentication based on
the information about the destination of the contents

contained in the restored contents response. Then, the MSA



into the address, based on the attribute of the positioning information
contained in the positioning request transmtted fromthe provider server
200 (Process 5 (c)). Then, the converted measurenent result is transmtted
to the provider server 200 (Process (c)).iBased on the information about
the custoner to be charged and other information contained in the restored
positioning request fromthe provider server 200, the MSA 10 130 selects a
charging rule for cal culating the conmunication rate from anong the

charging rul es s1®0erkdds thkecdatabesepreddeetr antdmragadthy e MMM 120.

The MBA 130 then calcul ates the positioning rate according to the
sel ect ed char giHy SAGHE Tﬁ?%g%sgxﬁ§§%?ﬁé)ca?%ﬂ%%ﬁ%ﬁtTS ORI GnilRg rate is

supplied to theichangitagnsystemzl0.in The £hai@icad ceysten 51%5%%@. es out a
charging process, in_cooperation with the custoner system 600. FIG 5

illustrates an BXafpfeld? eHeUpertei 6ABFCN sedrenceur ot prityicdichg a

vi deo/ nmusi c 5di Sdnd LONL S LM 1242@ Theipwbid g termpal, 400 trapsmts an
| P packet of a coﬁ?g%ts ?eqdﬁ?ﬁﬁFgathe prggﬁdeﬁ Se veragd%:(%F%bgsé Q In
response to theETEHRTEANS PEGESICOorroReEierk MW /| dowerdi tizd M@ let he

provi der ser ver. 200 L agP 4k 3. kR BACkel ol content s.t esponse, whi ch

contains the 25 contents ID iIinformatio i nformat on about Rat i on
of the content sjoritafioedath othalonttehhe ceispaner (Pecbess dBar.gede Mm@ So on

(Process 0). Thg VBN, . | I he, | acket .trapsmtted from
t he' provi der sgﬁ§ér Eééalg%ga#%g?bF3§k?EéR%HﬁP€ﬁpg Qé% TEHSSTES from the
acqui red | POpackettentThetd/Bhe 3@bdaer tesmingdl alithenhichatiorcHeased on the

i nfornmati on about the desti ion of the contents,~contained in the
restored conte %§t98éﬁbﬂ%é?9$%5hFOPHEHFE¥$ProceSS @y

Based on the information about the customer to
be charged and other information contained in the restored
contents response, the MSA 130 selects a charging rule for

15 calculating a communication rate, from among the charging
rules stored in the database produced and managed by the
MSM 120. The MSA 130 then calculates a contents rate based
on the selected charging rule (Process @) .

The calculated contents rate is supplied to the

20 charging system 500. The charging system 500 carries out a
charging process, in cooperation with the customer system
600 that manages the customer information.

FIG. 6 illustrates an example of the operational
sequence for providing a prepaid-type charging service.

25 The mobile terminal 400 transmits an IP packet containing
prescribed information, such as information about the
source (or the transmitting) device, to the provider
server 200 (Process D).

Upon receiving the IP packet from the mobile

30 terminal 400, the provider server 200 transmits an IP
packet containing the prescribed information, such as
information about the destination (or receiving) device,

in response to the contents of the information presented



18 130 reads the contents to be distributed fromthe built- in cache
menory (not shown), based on the contents ID information contained in the
restored contents response. The MSA 130 out-puts the contents read out of
the cache 5 nenory at an appropriate timnpg, taking into account the
conditions of the core network 300, toward the nobile term nal 400

desi gnated by the destination of the contents contained in the contents
response (Process (1) . The MGW 110 transmits the | P packet containing the
requested 10 conirentts tI& phekevbidam tckemaoll 10 rmihiath408 thmocedesti nati on
of the content %%&Process (@. Based on the information about the custoner
to be charged d other information contained in the restored contents

response, the MSA 130 seflestMona 1¢0anginrddil el ap pocked cidadtshagrad
conmuni cation rat e, m rules stored in the database

rom anong the char
produced and nﬁﬁ&ﬁ‘ea Bymele-e %SI‘W‘%?@ %ﬁ%%&hESBr?ﬁ%?ﬁ%aﬁeémeét ¢80 q

contents rate hagedneofp theried] @ehBONCHRIDI MG Yhe HREOLRSS 208) to e
cal cul ated contents rate |s supplied to the 20 charging system500. The

char gi ng systemO@eéecs?FmJésalo@tOOa TRe I g (preaesses i e sugeitation with
the customer systeRe @%snhlagtte@a@@g?écw@s C%%HOBEEpu’Eg O&{Qawegeur&h&t

illustrates an exanple of the operational uence for provid
prepai d-type cﬁ@rsgllﬁgt@emﬁ asA QQOTh'éhﬁ—‘rﬂ‘tﬁW él ePhPPareUBO- sy §h§m ts an | P

packet contai niing, RLESSE 1 ALt 'tﬂ@oégﬁﬁi I%u%gcgg i nformation about the
to the er

source (or the transmtting) device, provi server 200 (Process
(D). Upon teceiving the $$S€f§h©lnefchér®nfwmtrmm hbouBOtheersviurge 409, the

provider server, h%OQeEE%%{E‘o%S Ak Pne Rk e LOOLRLALAY IS REESE! T DR

i nformati on, suc
MSA 130 reads the call-rate information about the

currently communicating mobile terminal 400 out of the
call-rate storage managed by the call-rate manager 302. At

15 the same time, the MSA 130 selects a charging rule for
calculating the communication rate, from among the
charging rules stored in the database produced and managed
by the MSM 120. The MSA 130 calculates a call-rate
corresponding to the quantity of the transmitted IP

20 packets, based on the selected charging rule, and
determines the balance (or the remainder) by subtracting
the calculated call-rate from the latest call-rate read
out of the call-rate manager 302 (Process C)). The balance
of the call-rate is supplied to and managed by the call-

25 rate manager 302,

If the balance (i.e., the subtraction result) is
zero, the MSA 130 instructs the MGW 110 to disconnect the
link. The MGW 110 cuts off the link between the mobile
terminal 400 and the provider server 200 in accordance

30 with the instruction by the MSA 130.

In the mobile communications service control

apparatus 100 according to the embodiment, the MGW 110

acquires an IP packet transmitted from the provider server



i nformati on about the destination (or receiving) device, 1in response to
the contents of the information presented 19 in the |IP packet fromthe
nobile term nal 400 (Process Q The MGW 110 acquires the | P packet
transmtted fromthe nobile term nal 40QoHa the provider server 200, 5 and
the I P packet transmitted fromthe provider 200 to the nobile term nal

200. The MGW 110 neasures the quantities of the transmtted I P packets,
and outputs the neasurenent result to the MSA 130. The MGW 110 al so
restores the infornatd en TPopathe: angmshedté? pagkehe hObBased on the

informati on about the.s ce, an the destinati contained in the restored
i nformati on, thteerr%ﬂll%&;r‘é]a?dstq't%goéﬁl Petd i3ﬁ50rﬁﬁ?i%§f*é§@ut t he

currently comufdstatrieBgtR®bid @ dtAbAabs 490 HerOfatbe tie ltheatre storage
managed by the call-rate manager 302. At 15 the same tinme, the MSA 130
sel ects a char gid¥§Tr GFEMf b aCdudgrsdt FRgPadee o oeniAre Bt Fbrtheacenterdm anong

the chargi By rdd @$eSt AESEN i drhe rdahabasgndv adyeed and wmpaged by the MBM
120. The MSA 130 calculates a call-rate <corresponding to the quantity of

the transnitted9lPcle pae kMRl eneasedaoper s slcespedo cirmyivigar wieh and
determ nes the hal anpecfoL 5?ecﬂee%eﬂqgglegyif%{a%gghng nt 'sc%la%lrllle?t ed

call-rate fromthe latest call-rate rea out of 'the call-rate nmanager 302
(Process Q . The sgalvaneels afravigledalin- aaterdasicsuppthethe acart@éntranaged by

the call- 25 Iah TAREOAL: 307+ Lhshie 03 ANGE L Brovi i WLLACHHON

result) is zero, the I'nstructs the 1 0 di sconnéec he

| i nk. The MBW IO thet sobiie tteenminak bhed wetanddumenmbby| ea taerimitgabf400 and

the provider S%ﬁ%&ngggei£Ef%¥%%%d%ggebe provided over the mobile
communications network.

Since the mobile communications service control
apparatus 100 is constructed outside the core network 300,

15 the service providers can add or change services without
affecting the core network 300.

In the embodiment, the functions of packet
capturing, protocol conversion, C plain interface, and
distribution implemented by the MGW 110 correspond to the

20 signal processing means. The packet analysis of the system
common layer 131 of the MSA 130 corresponds to the
information restoring means. The function of providing a
variety of services, on the basis of the operations base,
congesticn control, implementation of service scenarios,

25 implementation of the user DB, interfacing, and packet
analysis in the system common layer 131 of the MSA 130,
corresponds to the service providing means.

Retaining service scenarios 121 in the service
scenario manager 140 in the scenario control layer 139 of

30 the MSA 130 corresponds to the service scenario retaining
means. Selection of a service scenario by the scenario
control layer 139 corresponds to the service scenario

selection means. Implementation of a service scenario by



30 with the instruction by the MSA 130. In the nobile comunications
'service control apparatus 100 according to the enbodi nent, the MGwW 110
acquires an | P packet transmtted fromthe provider server -20 200 and an
1P packet transmtted fromthe nobile tepminal 400 via the core network
300. The MSA 130 restores the information of a higher |ayer than the IP

| ayer fromthe acquired |IP packet to identify the contents 5 of the

i nformation of the higher |layer. The MSA 130 selects and inplenents a
servi ce scenari otlcomutsydeng coindn  tdhwercddfleof stiod MIre 1l3deadrfémsbnds
information. In thi nne a_service js pravided in cordance with the
contents of tﬁ§>ﬁﬁ Og§£Y%%$I%%%%?§ﬁPt%%%#?W Hpﬁemﬁ?g%i§§¥“¥§?98ra§%o 10 or
t he nobil e ter elalct468. o ConsBguenkly fuscviadd ebyeefs highgrade services
can be provided qver the nobile c gnun'c%%%ons network. Since the nobile
communi cat i ons %ﬁﬁM&FSeO%%ﬁﬁﬁ(ﬁaYegpg f at bist R dShs LeBnsP FIRIRSG o iPsEHR t he
core network 3QbhjectSrébeisaiyimanpr oNd deis AR cadde DEcEhanaRag8r Vi ces

wi t hout affecting the core network 300. In the enbodi ment, the functions of
packet capturFﬁ%PeﬁFbY%ﬁ%i conversion, C plain interface, and

di stribution inplenent edphyaddiaVBNsL10; COrdesRond £9 the L9 signal

processi ng nmeans. The packet analysis of the system comon |ayer 131 of
the MSA 130 corSE8psaasPIFAYHET HRf-br hat i oh thesMeMi he remrespPhesftmct i on

of providing atnackelycofs ShlaWi6esro@i-4Ne Rasis of the operations base,
congestion control, inplenentation of service scenarios, 25 inplenentation

of the usetODB, interfackhdiasaftepadkecrikathlapsive,i acchmligysttemtbenmon
layer 131 of tRe MBA:180en G, e3PRBAS: 4O {NR RGEULE S LT QKT 09 Jeans.
"with the contents of information transmitted from a mobile
terminal or preset communications—equipment. Accordingly,
a variety of high-grade services can be provided on the
15 mobile communications networks.
In addition, because the mobile commurications
service control apparatus is established outside the core
network, service providers can add or change their

services easily, without changing the core network.
20



Ret ai ni ng service scenarios 121 in the service scenario manager 140 in the
scenario control layer 139 of 30 the MSA 130 corresponds to the service
scenario retaining neans. Selection of a service scenario by the scenario
.control layer 139 corresponds to the servpge scenario selection neans.

| mpl enent ati on of a service scenario by -21 the system common | ayer 131 of
the MSA 130 corresponds to the service scenari'o inplenmenting neans.
Retention and selection of individual function objects 136 in the service
obj ect | ayer 134VHAT tlise CMBAMAB QIS Orrespond to the 5 object retaining neans
and the object selection neans, respectively. Producing a service scenario
by the service scenario producing unit 121 of the MSM 120 corresponds to

t he service scenari o produci ng neans. 10 As has been descri bed above,
according to the _present invention, a service is provided in conpliance
with the conte 'sAOWOPhi%NQRHWWSﬁC?réﬂgﬁiﬁqﬁﬁicﬁrSHPE?Q&HﬁHR§raFBFninaI or
preset commeni ¢ahbensiegui pment. Accordingly, a variety of high-grade
services can be provided on the 15 nobile conmuni cations networks. In

addi ti on, because the nobt¥lcERERFERRT MRANSSEPYi EQNEHHIITS apparatus is

establ i shed outssiderthed COHPhaINBWREKs 1 SEIIH GepRERYE der s, AR +8dds PEy, Change
their services easily, w thout changing the core network. 20 -22 WHAT IS

CLAIMED IS 1. A mebile eomanfilcari anBrewatyicoameBhes blonfsaaPusSnt b
conprising: signal prOC€§§f5¥h&@§@HSrég%ofEHHjH%%thfor restoring

10 information of a layer higher than a transmitted layer of

the signal-processed packet; and

service providing means for providing a service
in accordance with the contents of the restored
information.

15

2. The mobile communications service control apparatus of
claim 1, wherein when an IP packet is transmitted from the
mobile terminal or the preset communications-equipment,

20 the information restoring means restores the information

of the layer higher than an IP layer from the IP packet.

3. The mobile communications service control apparatus of
25 claim 1 or 2, wherein the service providing means
includes: '
service scenario retaining means for retaining a
plurality of service scenarios corresponding to respective
services to be provided;
30 service scenario selection means for selecting
the service scenario corresponding to said service in
accordance with the contents of the restored information,

from among the service scenarios retained in the service



prescri bed signal processing of a packet transmtted from a nobile

term nal or a preset communi cations-equi pnent; information restoring neans
for restoring 10 information of a layer higher than a transmtted |ayer of
the signal -processed packet; and service_pgaviding neans for providing a
service in accordance with the contents of the restored information. 15
2. The nobil e conmuni cations service control apparatus of claim1, wherein
when an I P packet is transnmtted fromthe nobile term nal or the preset

conmuni cat i ons- egtpERt re2@ihbey indpisrathan restoring means restores the
information of the layer higher than an |IP |ayer fromthe |P packet. 3.
The mobi | e comuni cat i onSEEBFSA SESTGREP o MR ENg BRanD T aim 1 or 2,

wherein the seri\ﬁ\f@%n@h@yhg!me MRANS cel BeMIES 3QeB88EYIGE SRR Oce
retaining means for retaining a plurality of service scenarios
correspondi ng tFSEEpecEEYRCTAY YieeB§ -t o be provided; service scenario

sel ection mgans for selecting the service scenario corresponding to said
service in accordance with thecontents of the restored information, from
anong the service scenarios retained in the service -23 scenario retaining

Servi ce scenar 5 SirenPan b, TRLTIEAy 09 SEAISS BbnckfE GIERNLIE bES,
The nobi | e commiriigaBi onheesisi déecertvte appariating méans further
includes:

10 object retaining means for retaining a plurality
of objects that are to be executed when implementing the
service scenarios for the respective services to be
provided; and

object selection means for selecting the object

15 corresponding to said service scenario selected by the
service scenario selection means, from among the objects
retained in the object retaining means;

wherein the service scenario implementing means
implements the service scenario by executing the object

20 selected by the object selection means.

5. The mobile communication service control apparatus of
claim 3 or 4, further comprising service scenario

25 producing means for producing the service scenario for the
service to be provided, wherein the service scenario
retaining means retains the service scenario produced by

the service scenario producing means.

30
6. A mobile communication service control apparatus
comprising gateway equipment, service processing equipment,

and service management equipment that manages the gateway



claim 3, wherein the service providing neans further includes: 10 object
retaining nmeans for retaining a plurality of objects that are to be
execut ed when inplenenting the service scenarios for the respective
.services to be provided; and object selegiion nmeans for selecting the
object 15 corresponding to said service scenario selected by the service
scenari o sel ection neans, fromanong the objects retained in the object
retai ning means; wherein the service scenario inplenenting neans

i npl erent's the sapuiippensgcendr il Bemieeuprogeddipeecpme20, séleeetiad by t he

obj ect sel ecti 5. _The nmobhil e conmmuni cation service cantrol
appar at us of %%S{Tﬁ\ggé%?;f qufl%rmteﬁlg r h‘(a:sé n%qur%airln 8 BTVt SRS 8T 25
produci ng nmeanschducpt ogustexgtibedsetyhLle meerasingf©f 4 Rkackservice to be

provi ded, wherein the service scenarjo  retaining nmeans retains the service
scenari o produgﬁﬁnﬁ?ltﬁﬂi:é%WbFCQOE&E%aF?Q?ﬁﬂF&dB i Ag°$ans. 30 6. A nobile

comuni cati n semMubecEoI¥iBleRRPALAL USsa D MRk S EE Up SRty geqUi pnent ,
service processing equi pnment,  and service nanagenent equi pment that
manages t he gaﬁ€%39m?9E YRR and the service processing equi pnent,

wherein the gateway equipmyMathas Sbonatidy eeassi pgr NRANSfigy conducting
prescri bed signal proceSS|n? of a packet transmtted froma nobile

term nal or prédéPruat GatlPBRs- RERPMEREn saFrerwriited prpeesef ng
equi pment  conpringi 89gn NERrdmIIs@R peSEOF I ngigeans for restoring
information of a |layer higher than a transmtted | ayer of
10 service providing means for providing a service
in accordance with the contents of the information

restored by the information restoring means.

15 7. The mobile communications service control apparatus of
claim 6, wherein when an IP packet is transmitted from the
mobile terminal or the preset communications—-equipment,
the information restoring means restores the information

of the layer higher than an IP layer of the IP packet.

20
8. The mobile communications service control apparatus of
claim 6 or 7, wherein the service providing means
includes:

25 a service scenario retaining means for retaining

a plurality of service scenarios corresponding to
respective services to be provided;
service scenario selection means for selecting
the service scenario corresponding to said service in
30 accordance with the contents of the restored information,
from among the service scenarios retained in the service
scenario retaining means; and

service scenario implementing means for



t he signal - processed packet; and 10 service providing neans for providing a
service in accordance with the contents of the information restored by
the information restoring neans. 15 7. The nobil e conmuni cati ons service
control apparatus of claim®6, wherein whgfi_an | P packet is transmtted
fromthe nobile termnal or the preset comruni cations-equi pnent, the
information restoring neans restores the information of the |ayer higher
than an I P layer of the |IP packet. 20 8. The nobil e conmunications service
control appar at usnpdfemeckang thorsetyvivheseematie se@evice@ Py mtiedi Ng nmeans

i ncludes: 25 a service scenario Eetainin means for retaining a plurality
of service sceftari 5% cdrFEEPInGF SCFanfgﬁﬁﬁctive services to be provided.

service scenario selection neans for selecting the service scenario
corresponding to said service in 30 accordance with the contents of the
restored information, fromanong the service scenarios retained in the

service scgnapi OThet Rkt Y FRANE i cAPLhS &athGeeSE6REFd 10 dgpRk-aaE Lt NY Means
for -25 inplenenting the service scenario selected by the service scenario
sel ecti on nean§l1a5mo8. THELAIH (LB cORFTITIT AcyAdsey iRan st dREiEBET appar at us of
claim 8, whereijp.thgservice providing neans further includes: object
retaining nmeans for retaining a plurality of objects that are to be

execut ed when i npl enent i ¥Ry adte re0aseing deeascedari bstdgrinche péspetiiwe

services to beoprBYéé%gttH%Qdare to be executed when implementing the

10 - service scenarios for the respective services to be

provided; and
object selection means for selecting the object

corresponding to said service scenario selected by the
service scenario selection means from among the objects

15 retained in the object retaining means; wherein the
service scenario implementing means implements the service
scenario by executing the object selected by the object

selection means.

20
10. The mcbile communication service control apparatus of
claim 8 or 9, wherein the service management equipment has
service scenario producing means for producing the service
scenario for the service to be provided, and the service
25 scenario retaining means of the service processing
equipment retains the service scenario produced by the

service scenario producing means.

30 11. The mobile communication service control apparatus of
any one of claims 1 through 10, wherein the mobile
communications service control apparatus 1is built outside

a core network.



obj ect selection neans for selecting the object corresponding to said
service scenario selected by the service scenario selection neans from
anong the objects 15 retained in the object retaining neans; wherein the
service scenario inplenenting neans inpl eggnts the service scenario by
executing the object selected by the object selection nmeans. 20 10. The
nobi | e conmuni cati on service control apparatus of claim8 or 9, wherein

t he servi ce managenent equi pnent has service scenario produci ng nmeans for
produci ng the service scenario for the service to be provided, and the
service 25 scenario retaining neans of the service processing equipnent
retains the service scenario produced by the service scenario producing

means. 30 11. Tiwe mDbbbeleordmilircakit@Bns esd e BhERL] aRpaiat us of  any
one of clains 1 through 10, wherein the nobile comunications service

control apparati®¥HsSblUPft outside a core network. -26 5 10 12. A nobile

communi catigns service cephd@bt IR} Rds-eOPRY i SiRG1 pehdEcti g A gscri bed
signal processing of a packet transmtted froma nobile term nal or preset

comuni cat i ons-REGRSFmERBRSTRESESY ifFg™ Af BPdke Grerainal| ayarrasisggher than a

transmtted | ayehnRhithe: shonahripreeessed packet; and providing a service
in accordance with the contents of the restored information. 13. The nobile

communi cati ons servi ce cbafteringetindgroation of a layer higher than a
transmitted layer of the signal-processed packet; and

10 providing a service in accordance with the

contents of the restored information.

13. The mobile communications service control method of

15 claim 12, wherein when an IP packet is transmitted from
the mobile terminal or the preset communications-equipment,
the information of the layer higher than an IP layer of

the TP packet is restored.

20
14. The mobile communications service control method of
claim 12 or 13, further comprising:

retaining a plurality of service scenarios

corresponding to respective services to be provided;

25 selécting the service scenario for said service
in accordance with the contents of the restored
information; and

implementing the selected service scenario.

30
15. The mobile communications service control method of
claim 14, further comprising:

retaining a plurality of objects that are to be



15 claim 12, wherein when an | P packet is transmtted fromthe nobile
termnal or the preset conmunications-equipnent, the information of the

| ayer higher than an IP |ayer of the IP packet is restored. 20 25 30 14.
.The nobil e conmuni cations service controlomethod of claim 12 or 183,
further conprising: retaining a plurality of service scenarios
corresponding to respective services to be provided; selecting the service
scenario for said service in accordance with the contents of the restored

i nformation; andproqesewenthag idmelar@n&dhgdtlsers&macs:cenan&niosl&orThe nobi | e
conmuni cati ons _service control cl ai mdlé further conprising:
retaining a pl ural irty~sf “obf esce[rvj‘f:ﬁat t%r%e Ve S27 processed when

i npl ementing the servi ceset@mairigoehkobb] édie drspeatbdewsEl Whees to be

provi ded; selectin He obj ect associated with the selected service
scenario from aﬁ‘?&ﬁg £ s‘?’é i SFBBF et 5o SMRRg FRBcERG Mg RRISeFct ed
object to ipgplemnt the selected servi ce scenario. 10 16. The nobile
conmuni cations service control nethod of  claim 14 or 15, further
conprising: producing t her3ERSAICE SBEnseierast PHECE bV W LerenBe the ovi ded:

and retaining tapreduset S& YeeBagtsnario. 15

10 16. The mobile communications service control method of
claim 14 or 15, further comprising:
producing the service scenario for the service
to be provided; and
retaining the produced service scenario.

15

17. A mobile communications service control method
performed in a mobile communications service control
apparatus comprised of gateway equipment, service
20 processing equipment, and service management equipment
that manages the gateway equipment and the service
processing equipment, the method comprising:
in the gateway equipment, conducting equipment
prescribed signal processing of a packet transmitted from
25 a mobile terminal or preset communications-equipment;
in the service processing equipment, restoring
information of a layer higher than a transmitted layer of
the signal-processed packet; and
providing a service in accordance with the
30 contents of the restored information, by means of the

service processing equipment.



17. A nobil e conmuni cations service control nethod perfornmed in a nobile
-comruni cati ons service control apparatus conprised of gateway equi pnent,
service 20 processing equi pnent, and servi ce nanagenent equi pnent that
.manages the gateway equipnent and the seryphce processing equipnment, the
met hod conprising: in the gateway equi pnent, conducting equi prment
prescribed signal processing of a packet transmtted from 25 a nobile
term nal or preset conmuni cations-equi pnent; in the service processing

equi pment, restofgNarhd Mohimat Eofimefiadianer segher doharod héamsdrdst ed
| ayer of the signal- grocessed packet; and rOV|d|n% a service in
accordance wit IFa@ 130 tharert ¥16n fhell RAPEd IEnForREt6red By OReans of

the service progesshRgdcegubRIBNM or 2818rdbe égﬁﬂddichHHHglééﬁﬂﬂHE%t
service control nmethod of claim17, wherein when an | P packet

transmtted fromea Hafasbaton axfrithel lover helgireasghan an IP layer Of
conmmuni cat i gns- ﬁﬁ?“l@”&ﬁ&kettfgaféE%%égﬁtiHntﬁg ééy%1£8y§£oégé¥¥ﬂ' than an IP

| ayer of 5 fhe pac Is restored In the service p oceSS|n equi pnent .
19. The nobi | e spmpmentati ons service control method of 10 claim 17 or 18,
further conprising: in the service processing equi pnent, retaining a
plurality of service scenarios corresponding to respective services to be
provided; in the service processing equi pment, selecting 15 t he service

scenario for s rvice.in accordance with t.he con t.he restored
i ormati on: ant 1 MEFERGREHhg TRECERSRr RN S ReCoteRat 115 By Rbans of
t he serviceopragleSs Ng equipefirther comprising:
in the service processing equipment, retaining a
plurality of service scenarios corresponding to respective
services to be provided;
in the service processing equipment, selecting
15 the service scenario for said service in accordance with
thé contents of the restored information; and
implementing the selected service scenario by

means of the service processing equipment.

20
20. The mobile communications service control method of
claim 19, further comprising:
in the service processing equipment, retaining a
plurality of objects that are to be processed when
25 implementing the service scenarios for the respective
services to be provided;
in the service processing equipment, selecting
the object associated with the selected service scenario
from among the retained objects; and
30 processing the selected object to impliement the
selected service scenario by means of the service

processing equipment.



20 20. The nobil e comuni cations service control nethod of claim19,
further conprising: in the service processing equipnment, retaining a
plurality of objects that are to be processed when 25 inplenenting the
service scenarios for the respective seryhces to be provided; in the
service processing equi pnent, selecting the object associated with the
sel ected service scenario from anong the retained objects; and 30
processing the selected object to inplenent the selected service scenario
by neans of the service processing equipnment. -29 21. The nobi | e
conmuni cati ons servjce conirol met hod of claim 19 or further

conpri sing: i n 4he T8Er PPRE! Mg RRE AR CLOREL IGHTERE, CBFBﬁﬁkﬂﬁﬁhog PRe service
scenario for thesservbcertm b&&{t@l\élrdggmpﬁmnd .n the service processing
equi pnent, retaining the produced service scenario. 10
in the service management equipment, producing
5 the service scenario for the service to be provided; and
in the service processing equipment, retaining

the produced service scenario.

10



