DESCRI PTI ON GATEWAY DEVI CE AND METHOD OF PROCESSI NG SI GNAL | N GATEWAY
DEVI CE TECHNI CAL FI ELD The present invention relates to a gateway device
and a nmethod of processing a signal in the gateway device. BACKGROUND ART
At present, in nobile conmmunication, not only voice conmunication service,
but al so packet service including Mail and Push, which utilizes nobile
communi cation network functions, are provided for a conmunication term nal
such as a nobile phone in a nobile comunication network and a
predeterm ned comunication device such as a PDA having comuni cation
functions. Mreover, in conventi oPASGHI TR ommuni cation, Wb access
service is provided for the comrunication termnal or the predeterm ned
comuni cation device in the nobile conmunication network through a

speci fic @QVisA Y PrlHeE TR METHES DRUPRGEES S INOGIIEUNAL TVEATENARDEUIGA! evay
devi ce has been proposed to connect two different networks. Gateway

devi ces having a protocol conversion function between different networks,
an automatic routing function, a screening function, and a relay function
for a PusPECHM GRdr FIddDare known. These conventional exanples are

Pat ot appl | cat B PEPGCBRoh RERC SRob VaiEs. e B Saleay Hediod A A n

Pat ent Appli cat panese Patent Application
Lai d- open Moy, o LM (AL s slRpanaseRal e 4wl goedwan devileepen No.

11- 32058, 1 Japanese Patent "Application Laid-open No. 2001-159891, and
Japanese Patent Application Laid-open No. 2001-168902. However, the
conventional gateway device only perfornms protocol conversion in a TCP

| ayer as a gateway device to the

BACKGROUND ART

At present, in mobile communication, not only voice
communication service, but also packet service including Mail
and Push, whichutilizes mobile communicatien network functions,
are provided for a communication terminal such as a mobile phone
in a mobile communication network and a predetermined
corﬁmunication device such as a PDA having communication
functions. Moreover, in conventional mobile communication,
Web access service is provided for the communication terminal
or the predetermined communication device in the mobile
communication network through a specific device in the mobile
rcommunication network.

Meanwhile, .a gateway device has been proposed to connect
two different networks. Gateway devices having a protocol
conversion function between different networks, an automatic
routing function, a screening function, and a relay function
for a Push-type service are known. These conventional examples
are disclosed in Japanese Patent Application Laid-open No.
11-205370, Japanese Patent Application Laid-open No.
2000-78192, Japanese Patent BApplication Laid-open No.
2001-69176, Japanese ?atent Application Laid-open No. 11-32058,
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nobi | e communi cati on network, and relays packets between the nobile
comuni cation network and an | P network. Accordingly, it is necessary to
change service in the nobile comunication network after passing the
gateway device. Thus, it has been inpossible to perform processes for
changi ng service in the gateway device. Mreover, in the conventiona
nobi | e conmuni cation, service providing devices such as a |location

i nformati on providing device and a chargi ng device are provided for each

servi ce. nce, it has bee cessar ha I v ally
upon a se H%% gﬂ%f g1°¥ i@?ﬁa %H tNtr%’ecessary %ﬁggacagaervice
prov!dlngd%?g |dgg¥gﬁ1Léﬁg;@ﬁgﬁrxénughgmpg@wggg to provide
servi ce. |t has een I npossi bl e to manage vari ous services
integrally. |In adeichican, thkecsatrehteopnadvgdirgagedecicefonhg peohvensi onal
mobi | e communi cation network provides service to only a connunlcatlon
terninal GratRegy @@@tv@rrml@@dlncén?ﬁiﬁlW?%rﬁﬁjé‘vgéée@ﬁyt Aeviesi ke t

conmuni cati on ;networ k. . Theref or has ,bee npos [
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| P network. DI SCLOSURE OF THE | NVENTI ON Ther eupon, the present invention
has been deviseflet@ssdrgonsiatarage &reroﬁldménabheenomlebq:camtmmicaheopresent
invention is to provide a gateway technique which can (1) change t he
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Moreover, in the conventional mobile communication,
service providing devices such as a location information
providing device and a charging device are provided for each
service. Hence, it has been necessary to change the devices
individually upon a service change. Furthermore, information
necessary for each service providing device is processed in each
service providing device to provide service. Thus, it has been
impossible to manage various services integrally.
In addition, the service providing device of the
(7) conventional mobile communication network provides service to
- only a communication terminal or- the predetermined
communication device of the mobile communication network.
Therefore, it has been impossible to utilize functions of the
various services in the mobile communication network from a
‘communication terminal or a predetermined communication device

of the IP network.

DISCLOSURE OF THE INVENTION

Thereupon, the present invention has been devised in



application | ayer corresponding to a service type suitably for each
service, or (4) provide an application interface to utilize various
services for the nobile comunication network froman external network
for a gateway device which is connected between the nobile comunication
network and an external network, for exanple, an IP network, and relays a
service request signal sent froma conmunication termnal or a

pr edet er mi ned conmuni cati on device. In order to achieve the aforenentioned
goals, the first aspect of the present invention is a gateway deyice
connect ed cans igentiian eSrithmabaricon ABRISCE af & ?frﬁ%le“rife?aﬁfeﬁ, *8Rd a
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control device, whic I's summari zed by including a receiver configured to
receive ot o4 bbEOLoet iremagEpdrteddéoicer oViRdi myswess cenforoatine
service control device; and an information processor configured .to perform
a predet eMEGRSEATY draats Y it @R TRk B GHEE M1t tY of i AFSPRERRER for a

signal recei,ved fromithe bile onmmuni_cat i r xt er pal
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The gateway ‘rule retainer may be 3 configured to retain a gatema{_rule
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between the mobile communication network and an external
network, for example, an IP network, and relays a service
request signal sent from a communication terminal or a
predetermined communication device.

In order to achieve the aforementioned goals, the first
aspect of the present invention is a gateway device connected
to a mobile communication network, an external network, and a
service control device which executes service control based on
signals received from a communication terminal or a

{j predetermined communication device, so as to transmit and
receive signals to and from the service control device, which
is summarized by including a receiver configured to lfeceive
cbntrol information required for providing service, from the
service control device; and an information processor configured
to perform a predetermined information process based on the
control information for a signal received from the mobile
communication network or the external network.

In the first aspect of the present invention, the
information processor may include a gateway rule retainer and

a gateway rule executor. The gateway rule retainer may be



device contained in the nobile comunication network or the external
network. In addition, in the first aspect of the present invention, the
gateway rul e includes protocol conversion information on protocol
conver si ons which shoul d be executed in the gateway rules when packet
signals are transferred anong the service control device, the nobile
communi cation network, and the external network; information extraction
information on information which should be acquired in the gatemay device

from the packet signals transmtted fromthe service coglC g devij ce
mobi | e comunfiicatiesh teevEEainod IHeERY ST HetShb KBE AFFBLSE] on

i nformati on _on packet, aIIo tion erfor g taqga
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protocol conversions which should be executed in the gateway

rules when packet signals are transferred among the service
control device, the mobile communication network, and the
external network; information extraction information on
information which should be acquired in the gateway device from
the packet signals transmitted from the service control device,
the mobile communication device, or the external network;
packet allocation information on packet allocation performed
in the gateway device to a connection processor containing a
("") network and the communication terminal or the communication
i device for the packet signals transmitted from the service
contro.l device, the mobile communication network, or the
external network; and information accumulation information on
a packet signal which should be accumulated in the gateway
device among the packet signals transmitted from the service
control device, the mobile communication network, or the
external network. The gateway rule executor may be configured
to execute a protocol conversion process in accordance with the
protocol conversion information defined by the gateway rule,

an information extraction process in accordance with the



the external network, or the communication termnal or the predeternined
comuni cation device contained in the nobile comunication network or the
external network. Moreover, in the first aspect of the present invention,
the information processor may include a connection path selection rule
retai ner and a connection path selection rule executor. The connection
path selection rule retainer may be <configured to retain a connection path
selection rule given through the service control device. The connection
path selection rule executor may be configured to apply th connecti on
path sel e¢nfommetlient oexkhrastnnl ieferpeagiPPeom ?hepa‘glb%‘?l éae]éoc?ﬁﬁl tion
network, the external network, or the service.contral i.ce,: aseto
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destination information o e packet signals 5 which are expected in
advance tpgreégsighaiaeds donennesiatiain adevidet benpatked dingridis mgbihe
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the information processor may include a connection path

selection rule retainer and a connection path selection rule
executor. The connection path selection rule retainer may be
configured to retain a connection path selection rule given
through the service control device. The connection path
selection rule executor may be configured to apply the
connection path selection rule to the signal received from the
mobile communication network, the external network, or the
service control device, so as to determine a destination of the
f”) signal and to transfer the signal to the destination.

Furthermore, in the first aspect of the present invention,
the connection path selection rule may include service type
information on service prepared by the service control device
or an external network contents and service provider; source
information of packet signals of a service control device, a
mobile communication network, an external network, or a
communication terminal or a predeter_mined communication device
cbntained in the mobile communication network or the external
network, which are expected in advance to transmit the packet

signals; and destination information of the packet signals



I nformati on described on the connection path selection rule, and to
transfer the packet signals to the corresponding destination, when

recei ving the packet signals transmtted from the service control device,

t he nobil e comruni cati on network, the external network, or the

comuni cation term nal or the predeterm ned conmunication device contai ned
in the nobile comunication network or the external network. Still
furthernore, in the first aspect of the present invention, the information
processor may include a screenin policy retainer and a sc¢reeni ng. policy
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the external network, or the communication terminal or the
predetermined communication device contained in the mobile
communication network or the external network.

Still furthermore, in the first aspect of the present
invention, the information processor may include a screening
policy retainer and a screening policy executor. The screening
policy retainer can be configured to retain a screening policy
sent through the service control device. The screening policy
executer can be configured to apply the screening policy to the

O packet signals received from the mobile comunication network,
the external network, or the communication terminal or the
predetermined communication device contained in the mobile
communication network or the ex‘_ternal network, so as to judge
the correctness of the signals and to discard an inappropriate
packet signal.

Yet furthermore, in the first aspect of the present
invention, the screening policy can include information
‘indicating a protocol type which allows transfer of the packet
signals, a port number, and a direct_:ion the packet signals flow,

in the gateway device; information for judging the correctness



and the port nunber of the packet signal and the direction the packet
signals flow and for additionally judging the correctness of the original
protocol when the packet signal is } transmtted on the original protocol;
a process for transferring packet signals, which are allowed to be
transferred by the screening policy, in the gateway device and for

di scardi ng packet signals, which are not allowed to be transferred, in the
gateway device, or a process for discarding the packet signal in the

gateway device to avoid congestion when the cket signal s, nore . t he
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transferring packet signals, which are allowed to be
transferred by the screening policy, in the gateway device and
for discarding packet signals, which are not allowed to be
transferred, in the gateway device, or a process for discarding
the packet signal in the gateway device to avoid congestion when
the packet signals more than the limit of the process
capabilities of the service control device or the gateway device
defined by the screening policy are transmitted, when receiving
the packet signals transmitted from the mobile communication

(:> network, the external network, or the communication terminal
or the predetermined communication device contained in the
mobile communication network or the external network.

Yet furthermore, in the first aspect of the present
invention, the information processor may include a signal
processor. The signal processor may be configured to perform
protocol conversion on the packet signals received from the
communication terminal or the predetermined communication
device of the mobile communication network into signals usable
in the external network for transferring; and to perform

protocol conversion on the packet signals received from the



I nformati on processor can be configured to retain a plurality of service
type informati on data corresponding to each of the services. The signal
processor is configured to execute a predeterm ned signal process for the
signals, based on information described on the service type information
data corresponding to service type information included in the signals
received fromthe service control device, the nobile comunication
networ k, the external network, or the comunication term nal or the

predeternkgﬁﬁ%ﬁgé QkﬁptkﬁgT%ggﬁi%%hcgﬂéa%%%@ekgrkﬁﬁe ?.éﬁmﬁRﬂEHEiSEtion

net work or Xt ernal e sec aspect o e present

i nvent i on §eSy 08t QMY ex H8¥hEE Heinot edtb fgnaid be aBornimittal mobibet wor k,
an ext ernal network, and a service control device which executes service

based on sicgwairsi caddeiny ek twoarth £aoommenskaiminderm nal or a predeterm ned
communi cation device, so as to transmt and receive si&ng{s to and_from
4
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comuni cati on network or the external network

information described on the service type information data
corresponding to service type information included in the
signals received from the service control device, the mobile
communication network, the external network, or the
communication terminal or the predetermined communication
device contained in the mobile communication network or the

external network.
The second aspect of the present invention is a gateway
device connected to a mobile communication network, an external
(:) network, and a service control device which executes service
based on signals received from a communication terminal or a
predetermined communication device, so as to transmit and
receive signals to and from the service control device, which
is summarized by including a signal converter configured to
convert a signal, of which destination is the service control
device among signals from the mobile communication network, the
" external network, or the communication terminal or the
predetermined communication device contained in the mobile
communication network or the external network, into a signal

corresponding to a service type executed in the service control



contai ning the comuni cation termnal or the predeterm ned conmunication
device. In the second aspect of the present invention, the signal }
exchanger can be configured to define individual service control device
interfaces for each of the service types for the service control device,
to transfer the signal converted in the signal converter to the service
control device through a corresponding service control device interface
anong the service control device interfaces, to perfornms, in the signa
converter, the inverse conversion on_.the signal received from_the ;Frvice

control dé¢vdeerhsgugh &fe tdrnae tsdhf & A PR I HE FHREES. and
to transm_t the signal to.a n§$¥@£§l gnfggggyggﬁagyg1géyggégﬂprégeég

comuni Caldiegl%cgéVi ce rO%C%thee servi ce reque source. Mbreover, in the

second aspeeli1ek pRGcPESEENN kA¥ENHOIe cohe railgnetieschanper payfortl ude a
service type identifier. The service type identifier can be configured to

defi ne i ndnviedtsal comes yot dn ioft ehé ademaflocoruehs bont e SEEPRL X ERFRESHhi ch
the service control device can provjde, to reCﬁive a service
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the signal converter, to the network he communi.catiqn term nal t he
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control device interfaces for each of the service types for the
service control device, to transfer the signal converted in the
signal converter to the service control device through a
corresponding service control device interface among the
service control device interfaces, to performs, in the signal
converter, the inverse conversion on the signal received from
the service control device through one of the service control
device interfaces, and to transmit the signal to a network, a
communication terminal, or a communication device of the

(:) service reguest source.

Moreover, in the second aspect of the present inventicn,
the signal exchanger may include a service type identifier. The
service type identifier can be configured to define individual
network interfaces for each of the service types which the
service control device can provide, to receive a service request
signal from the mobile communication network, the external
network, the communication terminal or the predetermined
communication device contained in the mobile communication
network or the external network, to exchange the service request

signal to the signal converter through the network interfaces

9



processing a signal in a gateway device connected to a nobile

communi cati on network, an external network, and a service control device
whi ch executes service based on a signal transmtted froma conmuni cation
termnal or a predeterm ned comunication device, so as to transmt and
receive a signal to and fromthe service control device, which includes a
step for receiving and retaining a signal defining various rules or
policies distributed fromthe service control device; a step for judging a

service type and a destination requested by a_ .service.reques ' by
the vari oG@TFREOTGARGLFPCHRR Se(ﬁvg‘tcrel %HPsa’f‘?B%F%\éL’r élrs'\r/“ﬁgegc%%(?%%? evi ce
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network or "the externa netmo#k; and a step for performng protocol

conver si orhieor sigaFeraomertemgpiestosi gnal nietweador dahee gwnnunication
correspondi ng service type, and transmtting the service request signal to
a corr esptsdmigadesti e eerpERiCR HegCReYHN O HHE SHFAAMCS FIESY is a

bl ock di agram of seryice prqvidin steem __according to an enbodi nent of
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configuration ofna {PPid & GUBRIRIECRRE QS ESENRT Hnved £1 AR 1D EKme 8R68 VY

device in a service providing systemaccording to a 10 first enbodi nent of
t he preseptrocegeihigoa.sfgkal 3in o galtleealy deadcancshoectgdt he & uwitilon

configurations of a nobile comunication network - |IP network service
control devrEENAREtAORDEIG W AIKMAR c 8KitERNASt BARIQT] P 2Rdt Rori€TENSA ce

embod: mentoBErPhe GTEER: MR RVor TR i ceef iR BaRFR A Ao AR o of

a mesh-type NehREkd from a communication terminal or a predetermined
communication device, so as to transmit and receive a signal
to and from the service control device, which includes a step
for receiving and retaining a signal defining various rules ox
policies distributed from the service control device; a step
for judging a service type and a destination requested by a
service request signal by the various rules or policies
distributed from the service control device for the service
request signal received from the mobile communication network
or the external network; and a step for performing protocol

(:) conversion for the service request signal in accordance with

a corresponding service type, and transmitting the service

request signal to a corresponding destination.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a service providing system
according to an embodiment of the present invention.

FIG. 2 is a block diagram showing the function
configuration of a mobile communication network — IP network

gateway device in a service providing system according to a

10



enpl oying the service providing systemaccording to the first } enbodi nent
of the present invention. FIG 5A is a protocol stack diagramof a control
signal between a nobile conmuni cation network - I P network gateway device
and the nobil e comuni cation network - I P network service control device
in the service providing systemaccording to the first enbodinent of the
present invention. FIG 5B is a protocol stack diagram of contents signals
bet ween the nobil e comruni cation network - | P network gateway device and

t he nobi | &GP ' %%fj_in%};q]%tf"ncrhl% ;pdgie%er}lte%vft}{]‘};eﬁqdﬂ ce control device in

t he servi ce provi ding system acco ng o first enbodi ment of the

present inventigng FI& 64 is apbpsekocdlagtask shegimgn ofheonturdtsdémnal s
anong the nobile comruni cati on network - | P network gateway device, the
nobi | e comemfiigatriadn oner pifnalmokiinke deemium st tiork netwarkeB 1B retiethcol
stack diagram.of contents, signals .} he nobil.e comuni catign wor k -

P netmry?egaﬂaﬁagonaéeﬂ-c%?ﬂ%%?rfgo RS C A" and the | P
net wor k h%t%ﬁ‘:ks%revﬂ[x&%eorrﬁvxg&é}&ée’%&?l@g%dkm s LA Ididvigammpdi ment
I'S an exp h

of the present invention. anatory view show ng a routing

process Rystlt NpdtdLdTOIMHR Celié OF ineitWoekbodinbatseri theprpveskmy 11
system according to the first enbodi nent of the present invention, when
t he nobi | éngemidencati on termnals are connected to the I P network

contents and service providers, FIG 8 is, an explanatory view show t he
communi cation Eoffi ydrad %?I%EWBF(?FH%H @rﬂ%ﬂ&&fﬁﬁﬁ}‘%ﬁ%%? é}%vﬁ%qgas

L b R e
I nvent | Onembodiment of the present invention.

FIG. 5A is a protocol stack diagram of a control signal
between a mobile communication network - IP network gateway
device and the mobile communication network — IP network service
control device in the service providing system according to the
first embodiment of the present invention.

FIG. 5B is a protocol stack diagram of contents signals
between the mobile communication network - IP network gateway
device and the mobile communication network - IP network service
control device in the service providing system according to the

first embodiment of the present invention.

FIG. 6A is a protocol stack diagram of control signals
among the mobile communication network — IP network gateway
device, the mobile communication terminal, and the IP network.

FIG. 6B is a protocol stack diagram of contents signals
among the mobile communication network — IP network gateway
device, the mobile communication terminal, and the IP network
in the service providing system according to the first
embodiment of the present invention.

FIG. 7 is an explanatory view showing a routing process

by the mobile communication network in the service providing

11



FIG 9 is a sequence di agram showi ng the process for concealing user

I nformati on in comuni cati on between the nobile communication term nal and
the P network contents and service provider, via the service providing
system according to the first enbodi nent of the present invention. FIG 10
I s a sequence di agram showi ng the managenent function of the nobile
comuni cation network - the IP network gateway device for the nobile
comuni cation network - the P network service managenent device in the

service DLgY % SYSLEM 2660 00 L@ e b alnalbotsTerho Oty esent

i nvention® T agram sHOwW ng process

service f &ﬁ%btﬁohp Ngh¥Rr ktl@@ntrﬁiﬁﬁl@nd:&ﬁﬁﬁ/ﬂi@aﬁml desfrmiinalde ampil e
comunication term'nal, via the service providing system according to the

first enbodnnectedf tbhdzhpr égenetwomkepbntentEl @Gndl3eryime OUIVASESIGYY Vi ew

show ng the operatlon for providing service fromth nDblle CO ni_ cation
net work - nELGor & oA BEPLBRELBFYIBYPE ST i%%4t i on

network or t €4l netWor)ik%o&lq:ﬁtehgl gL\l &8 Eﬁ‘ihg'tagn %éfrrﬁﬁaf%@r@ﬂg to

the first “en Huﬁsﬁtwnf‘; resen |nven I's an expl anatory

vi ew shows g0k der Fakewayk é@n@@@ﬁ@tam s(éfrvtlltfé pRbivi 8¢ 0t UH € aldrart deet wor k
- P network gateway device in the service providing systemaccording to

the firsprewbddngestysdent requmesions tovehe dirst Gmbadimenh efpltditat ory
vi ew showi ng the protocol conversion function of the nobile comunication
net wor k -PFPSeREt WBFRR§aPBway device in the service providing system

B g L0t rdl 8! sSTROLEN, VPSRl AY BhLOBroFkGs Hoxl o an

expl anatory view of an~ori
concealinguser information in communication between the mobile

communication terminal and the IP network contents and service
provider, via the service providing system according to the
first embodiment of the present invention.

FIG. 10 is a sequence diagram showing the management
function of the mobile communication network — the IP network
gateway device for the mobile communication network — the IP
network service management device in the service providing
system according to the first embodiment of the present
invention. _

O FIG. 11 is a sequence diagram showing the process of Push

| service from tﬁe IP network contents and service provider to
the mobile communication terminal, via the service providing
system according to the first embodiment of the present
invention.

FIG. 12 is an explanatory view showing the operation for
providing service from the mobile communication network — IP
network service control device to the mobile communication
network or the IP network, in the service providing system
according to the first embodiment of the present invention.

FIG. 13 is an explanatory view showing the gateway

12



a packet used for nmutual conmunication anong the nobile comunication
network - | P network gateway device and the nobile conmunication term na
as well as the IP network, in the service providing systemaccording to
the first enbodi ment of the present invention. FIG 16 is an explanatory
vi ew showi ng functions of a protocol conversion exanple 1 of the nobile
comuni cation network - I P network gateway device in the service providing
system according to the first enbodi nent of the present invention. FIG 17

IS an eXplog)%?:aﬁ:ri%nVio SONNG:  &NELANA1 Bh+ Ront nktRbSKOCOIT K GivEkSHION

t
exanple 2 e nobile communication network - |IP network gateway device
in the seiguiteaRr Q¥vHE8Gn SHE RIS Piiord diagt es tém stccentsbidigrent thé t he
present invention. FIG 18 is an explanatory view showi ng functions of a
prot ocol ddmedr simboddrems] ¢ 3 thle Piresaidi liavenihidiication network - | P

net wor k gateway_device in the service providin stem or.dj t he
first embodi menf I6f thfe ’p?e@’éntex‘p:i qré’n.vﬁ% S%éwfgga%%%x&?%@ng?%% vi ew
showi ng f %%%Ve(}%g.o%f fﬁncﬁfrighoéﬁ?l +AANKEH 1 8N SxRERY Safi Oh hEEwHBRI +erp
conmuni cat1on network - 1P network gateway device in the service

provi di ngnes¥oirkMm gacewdiyngidwi¢de i r theenbedivireat mfovhdipgesenitem

invention. FIG 20 is a flow chart of a service utilization program of the
| P net wor leceomddmgs tendhee filivss srbpiddaenth iaf Lhey PIRSeFundt GRSt t he

service Proy Al pgesYEL oI accard i Lo LD S oRIBOLLIREL RLabbe S esen

a packet used for mutual commun._ication among the mobile

| ) comnunication network — IP netw.ork gateway device and themobile
communication terminal as well as the IP network, in the service
providing system according to the first embodiment of the
present invention.

FIG. 16 is an explanatory view showing functions of a
protocol conversion example 1 of the mobile communication
network - IP network gateway device in the service providing
system according to the first embodiment of the present
invention.

FIG. 17 is an explanatory view showing functions of a

("s) protocol conversion example 2 of the mobile communication
network - IP network gateway device in the service providing
system according to the first embodiment of the present
invention.

FIG. 18 is an explanatory view showing functions of a
protocol conversion example 3 of the mobile communication
network - IP network gateway device in the service providing

'éystem according to the first embodiment of the present
invention.

FIG. 19 is an explanatory view showing functions of a

protocol conversion example 4 of the mobile communication

13



configuration of a nobile comrunication network - | P network gateway
device in a service providing systemaccording to a second enbodi nent of
the present invention. FIG 22 is a block diagram showi ng the function
configurations of a nobile communication network - IP network service
control device and a nobile communication network - IP network service
managenent device in the service providing systemaccording to the second
enbodi ment of the present invention. FIG 23 is a view showi ng an exanple

of a for "%{et%& S §83hor 580k bALNSyTBOVLECONMLCALE B YO KaingP

networ k gateway -~ ev cein & service provi ding systemaccording to the

second e@g&(ﬁdﬁﬁnac@&rahﬁgprt&seﬁhel et oembblEmed4 | &f anhexppbaasenty Vi ew
showi ng a protocol conversion process and a signal process perforned in
accor dancenweintticae.servi ce type by the nobile conmmunication network - |IP
networ k gateway _device jn the ser to the

Vi ce ovidin sys% accordi
second enbodi neBtCof 2P Hes Fr E48Mt chﬂ{iﬁrfﬁ@nseﬂ’%cez‘% f‘g}%ﬁ é?Bl%ﬁg?Bw vi ew
showi ng a jgr pf,acop né%wa%ﬁfﬁéﬁkéHééxﬁﬁa.geévacﬁlggebleeecséﬁlpsiaeraﬁg in

accordance wWwth a service type and a destination by the nobil

comuni catfiu@id tiene0s K thel £2hel ¥ Pt ogdbangys gevérnt acco ridiagses \tl‘h(aef idsit
providing systemaccording to the second enbodi ment of the present

i nvent i on emBESLMEIDDES fFOReCARREEN® AUFETHE I™NVENTI ON Her ei naf t er first and
second enbodi nents of i %r ese%éro | nv ntion are, detail eg bas o l({?p

drawi ngs. Note FR&t a?thit 1RgBFMe EBRWERPcatT SN V\% (I M -
2000 net way, %klﬁﬂgqtaBn'§gnstmasklars?ﬂﬁﬁﬁie9€§0ﬁ8n5£ﬁapkes fﬁ @e@w@&ie 1

communi cat1 on twork a an external network respecti vel Y.
; {) gateway device in a service providing system according to a

second embodiment of the present invention.

FIG. 22 is a block diagram showing the function
configurations of a mobile communication network — IP network
service control device and a mobile communication network - IP
network service management device in the service providing
system according to the second embodiment of the present
invention.

FIG. 23 is a view showing an example of a format of a signal
sent to the mobile communication network — IP network gateway

(f) device in the service providing system according to the second
embodiment of the present invention.

FIG. 24 is an explanatory view showing a protocol
conversion process and a signal process performed in accordance
with a service type by the mobile communication network — IP
network gateway device in the service providing system
according to the second embodiment of the present invention.

FIG. 25 is an explanatory view showing a protocol
conversion process and a signal process performed in accordance
with a service type and a destination by the mobile

communication network — IP network gateway device in the service
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Moreover, in the present specification, an I P network contents and service
provider indicate a server systemwhich is connected to the externa
network such as the I P network and distributes contents and services.
(First Enbodiment) A service providing systemaccording to the first

enbodi nent of the present invention shown in FIGS. 1 to 3 is configured by
a nobile communication network - I P network / gateway device 10, a nobile
conmmuni cation network - IP network 4 service control device 20, and a
nmobi | e conmmuni.cati on network -_LP ne seryvi NBRAGEIEN + dgY 30. As
shown in ﬁ93v¥éaqq1?¥ﬁ$%%r%?%%r%%%%i%&ﬁ%ﬁgygfgkgﬁaccorC|ng to ?ﬁeegﬁesent
embodi ment, . £ h&, TR & CQIRUNI cation  network - | P network service contro
device 2071s connected to serve as an upper |ayer of the nobile

comuni cation network - |IP network gateway device 10, and the nobile
communi cation network - |IP network service managenent device 30 is
connected to serve as a further upper |ayer thereof. Thus, the service

provi di ng - | ay qﬂﬂ%i | as a whole, 15 a

gat eway f&ﬁ%%?@fa‘%@f@@ c@%%tro %ﬁ?%l ayer, and a service
management f UncieQR ikavied,r 8Nt Ba @ Wekond ehbodiRefBbi ¢ £ thenpresenti on
network - | P network gateway device 10 is connected to the nobile

comuni catiinventdtoma ke -ddR idetd\bakedanvibe dmanwings deWade Lhabdthhednobi | e
conmmuni cation network - | P network service nana%gnent ge¥é8ﬁ 3?. Tﬂg

mobi | e comeRATESHiosh MebdAG: IEorpuRd CRdlioPy ReENRy* dévilce eRBFYRE*And
stores variaus_rules sent from.th %%QTI cqgmuni i Bet Work-pilk
network s ' caennlﬁ[ agne%%%?r}ae\%%eed ]hb(raeo%g% t he ﬁ%]i e communi c():a%i on
network - doamb@liMeits cIEMEtsdrk and an external network, respectively.

Moreover, in the present specification, an IP network contents

and service provider indicate a server system which is connected
to the external network such as the IP network and distributes

contents and services.

{(First Embodiment)

A service providing system according to the first
embodiment of the present invention shown in FIGS. 1 to 3 is
configured by a mobile communication network - IP network

(") gateway device 10, a mobile communication network - IP netwo;‘k
| service control device 20, and a mobile communication network
—~ IP network service management device 30.

As shown in FIG. 1, in the service providing system
according to the present embodiment, the mobile communication
network — IP network service control device 20 is connected to
serve as an upper layer of the mobile communication network -
IP network gateway device 10, and the mobile communication
network — IP network service management device 30 is connected
to serve as a further upper layer thereof. Thus, the service

providing system takes a three-layer configuration as a whole,
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control device 20. The nobile comrunication network - IP network gateway
device 10 follows the various rules to execute the under-nentioned
protocol conversion process and other gateway functions (gateway process).
Mor eover, the nobile comrunication network - |IP network gateway device 10
has nmeans for containing a nobile communication network 100 and an IP
network 200 (a nobile communication network connection processing unit
12-1 and an |P network connection processing unit 12-2). The nobile

commntCaty g8 AShEbinceL B 1SR Ko BB LpHeSE BygERLat v ol |

servi'ce control e nobil e

conmuni catg %ﬂ%é’@rﬂf?r;ac@em&p@ f1¥6cd fon NEAYOr ke 200, tReT fowaEs vayeeous

protocol conversions for IP packets (packet signals) sent fromthese
three, and trangfer snotile |Fomackistst ian angrecek er niRedetiwerknaatenayNot e

that the nobile comunication network - I P network service control device
20, the molvicedfnis cerrestest wer kheomobidfdCPRBUPPCALLREr RESHE 4 e

connect edﬁtgg é{legtvgogq%l tesoé:lg‘;srjg%ni gér;]g frpol _neég\?%éel- Pig) ngj or kq, gat yy?xlgevi ce

10, and t ecei ve packets to an rom ot her

network agophfurldt fh S AUTRNI-Cal aRtkeiE Balrvaed AafsgeMeheatieotcaevice
whi ch are contained 1n the other network only through this nobile

comuni catitan rMeewvaidbileé Pocoehuwoi kagabewapgtuerkce WP netwekt gakewasy shown

in FIG 8, the nobile comunication network - |P netmo%k gﬁ§¥a bdgvice 10
execut es AHiarlBrragriyesand TR RDVEFLRY SpFBtes $eddr ’é%’ﬁ ’Hé toI P

Eg(r:nlfrﬁﬁ]? CZ%%%#cur%?gﬁtgieocr? ne _rv}%ocrqg oG ot SLILAZY gér@igéeﬂgﬁ%%}ggﬁq device

n a nobi'| e communi cation ter 300 such as a
mobiyl e phane}n PbubhaHERbH €1 € (FmatGald b ab Wb kk LOPPalt Wdr ¥ spackets sent

froma comunication termnal or a predeterm ned
control device 20. The mobile communication network - IP
network gateway device 10 follows the various rules to execute
the under-mentioned protocol conversion process and other
gateway functions (gateway process).

Morsover, the mobile communication network - IP network
gateway device 10 has means for containing a mobile
communication network 100 and an IP network 200 (a mobile
communication network connection processing unit 12-1 and an
IP network connection processing unit 12-2). The mobile

C) communication network — IP network gateway device 10 contains
the mobile communication network — IP network service control
device 20, the mobile communication network 100, and the IP
network 200, performs various protocol conversions for IP
packets (packet signals) sent from these three, and transfers
the IP packets to a predetermined'destination.

Note that the mobile communication network — IP network
service control device 20, the mobile communication network 100,

~ and the IP network 200 are connected to the mobile communication
network - IP network gateway device 10, and they are able to

send and receive the IP packets to and from other network as
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comuni cation device (e.g. IP network contents and service provider 400)
of the IP network 200, conplenents the nobile comunication network
functions, and provi des enhanced packet service to the communication
termnal or the predeterm ned comunication device of the nobile

comuni cati on network 100 or the conmunication termnal or the
predeterm ned comrunication device of the IP network 200. The nobil e

comuni cation network - | P network gateway device 10 in the service
provi di ng syt e aaccc%n%d}gléé)ti&? tPERERM &R0 05Rhuh RELYEBR BByice
I nformati on processing unit and connecti1on processing units 12-1, 12-2,

and 12-3 aﬂusd‘mw{‘u:el@oﬂﬁnéd Iheth@f QIR GledVWAdeSH g thtbudh tn@budes a
signal processing unit 111, an information
extracti n@Qb%mﬂmwmllwﬁWMm tIlegtwardsognéetfna@ndep*at:ﬁ é@l ectl ng

t 113, bi t t t 114
e, oo Sommodi af iy %'%Eaa%gﬁaﬁﬁﬁgéﬁ% mfs 1B atiiini SR8 b Re ur od
to be con {0 1815, oE0BL kS LODRLY! 1&@19%)&’@6&(3& Qo L3E L EnDRLHO K
on net wor WO

200, and the nobil e conmunica | P net service control
devi ce 20,ser:e&pﬁacprwiam@lﬁrddwbarwbspbna&ﬁgttcauvr@aéledts sdrtefaphi | e
communi cation network - IP network gateway device 10 pass through the

i nf or mat i én prEEEEEGagiemi teIrinpd ani ei exedefermingeal GomprenieahsaRt t ed

and received.to %nd from each connectlon destlnatlo rbéﬁ %%gnnectlon
o)

proce55|n8 s F291 «t & TP RIPBHHSR TP 3% Bnit
111 in theokaher ?ﬁbh@'? o’ ‘Bﬁ%sﬁbﬂﬁilgnbEn&&nEEaEggnnﬂgt{fsrﬁogﬁﬂnéﬁétif‘m

network - IP gateway device 10 converts the I P packets sent from

the) packets sent from a communication terminal or a predetermined
communication device (e.g. IP network contents and service
provider 400) of the IP network 200, complements the mobile
communication network functions, and provides enhanced packet
service to the communication terminal or the predetermined
communication device of the mobile communication network 100
or the communication terminal or the predetermined
communication device of the IP network 200.

The mobile communication network — IP network gateway

device 10 in the service providing system according to the

Cﬂw present embodiment includes an information processing unit 11
and connection processing units 12-1, 12-2, and 12-3 as shown
in FIG. 1.

The information processing unit 11 includes a signal
processing unit 111, an information
extracting/transferring/accumulating unit 112, a connection
path selecting unit 113, a mobile communication network
protecting unit 114, and the like.

The connection processing units 12-1, 12-2, and 12-3 are
configured to be connected to the mobile communication network

100, the IP network 200, and the mobile communication network
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comuni cation termnal, the predeterm ned communi cation device, or the
predet ermi ned connection device (not shown) of the nobile conmunication
network 100, into usable signals for the IP network 200. Moreover, the
signal processing unit 111 converts the I P packets sent fromthe

comuni cation termnal or the predeterm ned conmunication device of the IP
network 200, into the usable signals in the nobile conmunication network
100. The signal processing unit 111 includes a signal type i denti fying
unit 1111 faqr se functlons For exanpl t e identifying
unit 1111 d&fP Fi‘t".%es r(vf)ce ocrﬁ Xl rgs)l‘gina S sen]% %%d recelged to and
froma user from(LZ) s€gnkngl wﬁhﬁﬁa| §ré0rt§9ﬂmdmlt%éﬂl Oincogh&olmobile
conmmruni cation network “control, or the |ike such as comuni cati on

connecti orttonrnund@muimmatetmorﬂt seonRegtaétok cgatedavhdeviiee cldhteass
signals are transmtted and received, or the |ike. The signal processing

unit 111 peEryehs thRelaf gRERtHPBIRERCRDF RS JHMF g - t 7Y i‘?gFﬁéoBonF RSt s
si gna! S a%g.g&ﬁl)lFteTﬁeL %gtgrﬁglllt%egp&]l ec%q.@tedl %c?gntayf.{‘&ﬁ %chln@émtlé{@@ on

i denti fyi causes conmuni cation network 100 and
the IP neb\éeftlin%%oho inl8rke dBfineld 1o Prncdasind Wwespeci24D thelzeptents

signals and control signals. The information
extracti nghtlepesfentilyg/ accunul ating unit 112 in the sane i nformati on

processing unit 11 perforps an informati Qn actin ro
%’té %Bfg f‘?ﬁr&?%‘??on

transferring pr&BBssS¥gnabaBacessidat PRy prokessP?
accumul at I () ceeggﬁgsﬁleas.l. d ;90 e o sRac lﬁﬁ@a{{ d&s PPN gati on
term nal , PERE“praddt ermnea conmiini cation devi ce,” or t connect i on device

(noy Sho"‘ﬂbt@Brk@aE@@éﬂr /LABBINOCAShPErts the IP packets sent from the
communication terminal, the predetermined communication
device, or the predetermined connection device (not shown) of
the mobile communication network 100, intc usable signals for
the IP network 200.

Moreover, the signal processing unit 111 converts the IP
packets sent from the communication terminal or the
predetermined communication device of the IP network 200, into
the usable signals in the mobile communication network 100.

The signal processing unit 111 includes a signal type

(/“\) identifying unit 1111 for these functions. For example, the

o signal type identifying unit 1111 differentiates (1) contents
signals sent and received to and from a user from {2) control
signals for communication control, communication network
control, or the like such as communication connection or
communication disconnection occurred when the contents signals
are transmitted and received, or the like. The signal
processing unit 111 performs the signal process corresponding
to (1) the contents signals and (2) the control signals
identified by the signal type identifying unit 1111, and causes

the mobile communication network 100 and the IP network 200 to
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network 100 and the I P packets sent fromthe communication termnal or the
predet erm ned conmuni cati on device of the IP network 200. Moreover, the
informati on extracting/transferring/accumulating unit 112 functions to
performthe information extracting process, the transferring process (the
packet allocating process), or the information accunulating process in the
upper layer for the received |IP packets. For these functions, the

i nformati on extracting/transferring/accunulating unit 112 includes a
gateway ryl e | r g 1124, and
a packet g%sfééﬁﬁ% gﬁpQﬁgﬂ} 1%%ﬁémh%3%%%%%a¥oT%g% SF§%§§%EUFEBP%%§|%|§Q uni t
1121 is c¥rdiayiekighar£t ain gateway rules relating to information
extraction, transfer, and accumul ati on based on the | P packets. Herein,

the gateway rul &hear éngenmasied b@xtrﬁﬁm%N@@irﬂnéfgéﬁéﬁﬁfﬁﬁgumuﬁﬁF1395 of

t he nobil e conmuni cation network - | P network service n%n? enen%ogﬁglce

30, and aM®idi 44 B@téﬁeb§a§egépgﬂéVatFBFepan?PﬁﬁaglHB BG6!
rurther Mgy Hio Al Jlitds ?3?;1 pdeceld (1) cdghihibi-ong ploresti ea

(protocol Convérsion farmacion n protocol conversion i ch shoul d be
execut ed gaxxdie Méﬁﬁwﬁo@aﬁspn Bet \sar kinféfhaeiowr kcgamedayidgvi ce
10 for the I P packet transfer anong the nobile comrunication netwyrk - IP
networ k se@mricesscomarssd devitbe 28, pepkesbseat E5pmukheatPBRUREEABIR™100,

d the IP network 300; def i nit f or mat i { t
"0 or Mt GRETRAl oF Rt HPATERAIRIRAH o CBBRIERaE ™ CHOYIREcal { POt he.

P paCket%dﬁﬂ%ctléHn&5@&8@bHBStC%ﬁHHHDCQ$fOQNﬁﬂﬂMHfie communication

. ) network 100 and the IP packets sent from the communication

| terminal or the predetermined communication device of the IP
network 200.

Moreover, ' the information
extracting/transferrihg/accumulating unit 112 functions to
perform the information extracting process, the transferring
process (the packet allocating process}, or the information

accumulating process in the upper layer for the received IP

packets.
For these functions, the information
(T3 extracting/transferring/accumulating unit 112 includes a

gateway rule retaining unit 1121, a gateway rule executing unit
1122, and a packet destination identifying unit 1123.

The gateway rule retaining unit 1121 is configured to
retain gateway rules relating to information extraction,
transfer, and accumulation based on the IP packets. Herein,

.~ the gateway rules are generated by a gateway rule generating
unit 305 of the mobile communication network - IP network
service management device 30., and are distributed by a gateway
rule distributing unit 306.

Furthermore, the gateway rules include:
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- I P network service control device 20, the nobile comuni cation network
100, or the I P network 200, in the nobile comunication network - IP

net wor k gateway device 10; (3) definition information (packet allocation
informati on) on packet allocation, which is performed in the nobile
comuni cation - |IP network gateway device 10, to each network and each
connection processing unit 12-1 to 12-3 containing the comunication
term nal or the comunication device for the IP packets sent fromthe

nobil e co n!c |f@$ Q_ qprk iﬁ%EB ser%% trol ggﬁ%&?s%gn t he

nobil e co ni cation ne Wor k 00; an
definiti ondfy@adtdon dn Ebfr@ﬁ:%blloﬂ:o@@félr@ﬂo&t lwfhlichl sheumat bengxenukBd
packets that should be accunulated in the nobile comunication network -
| P net wor mrgahe\mbxﬂewc@@mm,lcaé;mngn@morp pé@l@@@@@mgam%fmn Aeviesil e
conmmuni cat_i on. net wor - | P network service cogtrol vi ce 20, ﬁénnblle

comuni cati%r°o5 éPﬁOFE pPaekes, traBSERTEPRBRKT Bom°?ﬁ$?h%?ﬂBP81°F ©Fat eway
rule exec‘ﬁte'ﬂﬁnlﬂ“t PP ety rfog%}.-g%@dc (Plttr%?.léﬁ'# idd1&@at ymBEHQé

retai ned by the gateway rule retaining unit and to apply t

cor r espon@orgmGatcamdon He 830 109 ! GIRXCEAd EIR getwyely Poocess. For
exanple, the 20 gateway rule executing unit 1122 is configured to perform

an i nforn@i ondetinddtioon priocksematioenansfldnfiongpaioress ¢phrhetion

Speci f1 cal %%%%mﬁé%‘é‘%;a%i%ﬁ%%éhﬁ%t Bz paay ardred RebterRadini ¢

AR ISty e e

pr edet er M-NER ne€ABRUNE B¢ i @ cdaviree GO os 2@001;1@5 moba leodiheusboaubonat i on
network 100, or the IP network 200, in the mobile communication
network — IP network gateway device 10;
(3) definition information {packet allocation information)
on packet allocation, which is performed in the mobile
communication — IP network gateway device 10, to each network
and each connection processing unit 12-1 to 12-3 containing the
communication terminal or the communication device, for the IP
packets sent from the mobile communication network — IP network
service control device 20, the mobile communication network 100,

(j) or the IP network 200; and
(4) definition information (information accumulation
information) on IP packets that should be accumulated in the
mobile communication network — IP network gateway device 10,
among the IP packets sent from the mobile communication network
— IP network service control device 20, the mobile communication
network 100, or the IP network 200.

Furthermore, the gateway rule executing unit 1122 is

configured to take out the gateway rules retained by the gateway
rule retainingunit 1121, and to apply the corresponding gateway

rules s0 as to execute a gateway process. For example, the
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network 100 or the I P network 200 include: a protocol conversion process in
accordance with the protocol conversion information defined by the gateway
rules; - an information extracting process in accordance with information
extraction information; - a packet allocating process to each connection
processing wunit 12-1 to 12-3 in accordance with the packet allocation

I nformati on; and an accunul ati ng process of the packets in accordance with
the information accunul ati on information. The information

extractin /tranSferJﬂg%&aecch{:rﬁun}q%gnrﬁgc lqtryzt ;112 ey %e%OQfoL%&%%rﬁ-ﬂoan

identify a HeThatt o e packet's sent” 110 he co ni cation

term nal ofnfdienaPiSdekerTicRednCordews € 2l PRaflEYEELI A dritedBi(backet
comuni cation network 100, and a destination of the [P packets sent from

the commuailbataioion e@rdgeds)or drhenpeedaerlztied eoomesiscbaised odethee of
the I P network 200 by the packet destination identifying unit 1123. The
i nfor mati off RBE%%eti ng/transferring/accunul ating unit 112 nay be

configured to transf.er. t | P o f ' , the
nobi | e conmuni ca 15 efrr%ecta\r}gryk' Eg%%(ﬁ%%e;l’%'é %%enEe%:\ﬁ?r nggtgbe %%Fﬁg%
communi catd i kit 1D20600M0tke BRPECKR teOREERL vEQVE £6n 2Bhe ABDENE
nobi | e conmuni cation network - | P network service nmanagenent device 30,
based on tdwenmurderetifarc atetowo nke sulIPs nettwotrhe seava cef coptiripdgdeld ceP2facket s

sent fromthe comrunication termnal or the predeterm ned ¢comruni cation
devi ce of Gthe HBBi | CUBHRMA DN FELMSPRI100PENd tiFe | PrePaERENS SNt

from the commnlcalion, (AR R deaod" SHELRS Thalseh £ oBRLATERRRoMCVT o0

) network 100 or the IP network 200 include:

- a protocol conversion process in accordance with the
protocel conversion information defined by the gateway rules;
- an information extracting process in accordance with
information extraction information;

- a packet allocating process to each connection processing
unit 12-1 to 12-3 in accordance with the packet allocation
information; and

- an accumulating process of the packets in accordance with
the information accumulation information.

(\)‘ : The information extracting/transferring/accumulating
unit 112 may be configured to identify a destination of the IP
packets sent from the communication terminal oxr the
predetermined communication device of the mobile communication
network 100, and a destination of the IP packets sent from the
communication terminal or the predetermined communication
device of the- IP network 200 by the packet destination
identifying unit 1123. The information
_extracting/transferring/accumulating unit 112 may  be
configured to transfer the IP packets to the any of the

destinations, the mobile communication network 100, the IP
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connection path selecting unit 113 in the same information processing unit
11 perforns the routing conbining the routing of the nobile conmunication
network 100 and the routing of the |P network 200 between the nobile
conmmuni cation network 100 and the IP network 200. For this function, the
connection path selecting unit 113 includes a connection path selection
rule retaining unit 1121 and a connection path selection executing unit
1122. The connection path selection rule retaining unit 1121 is configured

Lo retain goppset 9hpDakes lopllon duh i cAAGLSRONbAY LOIEORRRGLAN pat

sel ection. rein, t onnection path selection rules are generated by

t he connecépdicaidhiarllegeivarer 20 £ cyenReahd Bl & RicmrRME caf t itdre nestigiolrd
comuni cation network - I P network service nanagenent device 30, and

di stributed By thrtworheseryicgattenagentnondeyiee diGi r PBFEONPRNthe305 of
t he nDbiIe,Sonnu j catjon net k - 1P network service nmanagenent device 30
t hrough t bt %FaEhﬁ%uﬁ?%§f£%n network - | P network service control

devi ce 20. Furthernpge, cLbg %gprﬁﬁ;ﬂm; Pald 98! palkRsl Wéis: FAShUdse (1)

"service type information™ indicating a service type 22 prepared in the
mobi | e congatiinged ¢t dret werlkinallP et vhek pregtetiecamiomed r cbmolenicat26nor t he
contents and service provider 400 of the side of the IP network 200; (2)
"I P packetdevige eof ntbemmabiie i srmeunicrRtior REbFPEK dOPMAREaERen IRet wor k
- I P network service contraol de¥'ce 20, whi isS expected jo sgnd f,ae IP

t

packets, dP2¢HEETon®tMFcafFoR ©m r‘f&’lmﬁmtc%guﬁf’ede TN cBfmum gat i on
devi ce 30G, 08 drm £004 Achfhri o dforlTBRE oCOFTHARG OFS RILRANIRU 18fe0r  Che

P network 200; an
e ) connection path selecting unit 113 in the same information
| processing unit 11 performs the routing combining the routing
of the mobile communication network 100 and the routing of the
IP network 200 between the mobile communication network 100 and
the IP network 200.
For this function, the connection path selecting unit 113
includes a connection path selection rule retaining unit 1121
and a connection path selection executing unit 1122.
The connection path selection rule retaining unit 1121
is configured to retain connection path selection rules
(_.\_) corresponding to connection path selection. Herein, the
connection path selection rules are generated by the connection
path selection rule generating unit 303 of the mobile
- communication network — IP network service management device
30, and distributed by the connection path selection rule
distributing unit 305 of the mobile communication network — IP
network service management device 30 through the mobile
. communication network — IP network service control device 20,
| Furthermore, +the connection path selection rules
include:

{1) “service type information” indicating a service type
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*(3) "IP packet destination information" which is expected to be designated
by the nobile conmunication network - | P network service control device
20, which transmts the I P packets, or the comunication termnal or the
pr edet er mi ned conmuni cati on device 300 or 400 contained in the nobile
communi cation network 100 or the IP network 200. Mreover, the connection
path sel ection executing unit 1122 is configured to take out the
connection path selection rules retained by the connection path sel ection
rule retaipidgaredi inlidb il exanthcébiononeesbirkn palh seteotkon
based C on the connection path selection rules. In other words, the
connect i orega hre loadiicdndexdeat 2 hPr Ghet canbentppind $ SN GEORKETERSA pat h

sel ection es.tq the, .| P _packets_received m t he nobi |l e communi cati on.
net wor k Jiéég ?%égh?>?k9%wﬁ£ ,f?H%eﬁ%%f eié@nnynication network - IP
network sepyj ce GNtLoly deviser2Q. 1hhe FAPTWRI-Cali P 4€Idd Nehe RABDLNE
predet er mi ned conmuni cati on device 300 or 400 of the nobile comunication
net wor k 1Qfbnurd ivs 4 Rmeiamide K601 P sweiasork s alet sraricom tirtd destiiceaDon of

the I P packets, and to transfer the IP packets to the destination,

Speci f i calWhich he prpesssdeieaarat the TRPIVMRERL %N th&t ROMPBNIEREAP 0N
rule executing unit 1132 includes identifying."lP. packet s

[t or mat | el prBE nECIPREFPHREY cobrRRt peroR A et AN E 8 48

i nfor mati ipnt MHED A &hd MdBERY ddtnrkil}Ss ¢4 PSS KSd EwdPRNLEECELPERES 1Phe | P
packets transmtted fromthe nobile comunication network - | P network

servi ce cardtwadrkde@de a2l as well as the comrunication termnal or the
pr edet er mi ned conmuni cati on device 300 or 400 of the nobile comunication

network 108)or {'FE€ Pecketwinsdizod: iapinfioxga tiensr WalrBnlisexeeched FA the

connect| O%epgtegia%g%%tal }S’}D 'trl'lueI gl%bile communication network — IP network

service control device 20, which transmits the IP packets, or
the communication terminal or the predetermined communication
device 300 or 400 contained in the mobile communication network
100 or the IP network 200.

Moreover, the éonnection path selection executing unit
1122 is configured to take out the connection path selection
rules retained by the connection path selection rule retaining-
unit 1131, and to execute the connection path selection based
on the connection path selection rules.

In other words, the connection path selection executing
unit 1122 applies the connection path selection rules to the
IP packets received from the mobile communication network 100,
the IP network 200, the mobile communication network - IP
network service control device 20, the communication terminal
or the predetermined communication device 300 or 400 of the

.mobile communication network 100 or the IP network 200, so as
* to determine the destination of the IP packets, and to transfer
the IP packets to the destination.

Specifically, thé process executed by the connection path
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so as to determne the destination of the | P packets (e.g. , the network
100, 200 or the device 20), and sending the |IP packets through the
connection processing unit 12-1 to 12-3 corresponding to the destination.
In addition, a nobile conmunication network protecting unit 114 in the

I nformation processing unit 11 is configured to performthe receipt
limtation or receipt rejection on the nobile comrunication netwrk 100
for the IP packets transmtted fromthe conmunication termnal or the

pr edet er m &?UBE ti l ce t P : thiss
function, the %%%I e Cgﬁﬁ%%g%a %% %@ 5o?§3ép%gggﬁﬁégggggPFE§¥gﬂpnc?Edes a
screeni ng pdksy I eiAiridg Uriflormbidbnr scrgeni ngapekiCy @¥seihhfgonni t
1142, and a |imted/rejected packet history saving unit 1143. The

scr eeni ng jpofdmma il ni ;gpduni*setvitei stypaf iiguragdna ttieon et awinisdr eelieng
ipt reje on on the

policies for performng the receipt limtation,or recei ct]
| P packet§34%H{ﬁéi1?hghesépéémq%}ﬁﬁﬂTQ?%srﬁFﬁlgénQ.at tﬁPaP§8k85ﬁing
pol i cy geﬂkeéx?érﬁincgtéﬁ"ftroﬁP'Z%Qfméﬂlﬁgég%&n}ngm&%%%g%cﬁ‘&1698rgei W KetwbBk
network service managenent device , and are distrrbuted by a screening
policy di Segiitd BentRbl O3S 20hes Wil as Dfe comuniicRAldioh BetmRhkl- | P
networ k servi ce managenent device 30. Mreover, the screening policies
i ncl ude: (on) the groegetmrningd arommpni cpridncdevigned Q0 ot pdh e afinbhe"
and a "direct.ion gﬁﬁket %%gnals fl ow §g¥£hhallom1the #r% sfer _of the IP
packets iff ToBFTen Lo ‘H?E’fi"i"‘cﬂf LOHSrcthe I8 Ly on l? _at%Q\BJyYﬂ‘égi ce
10; (2) | RfQidPalaR o Yeslctd Y0 ihh%héog{:ﬁﬁ&%iénofaaéﬂ QL18tpabn PHOLOCO!
defined for mutually connecting the nobile . o
Ty so as to determine the destination of the IP packets (e.g., the
network 100, 200 or the device 20), and sending the IP packets
through the connection processing unit 12-1 to 12-3
corresponding to the destination.
In addition, a mobile communication network protecting
unit 114 in the information processing unit 11 is configured
to perform the receipt limitation or receipt rejection on the
mobile communication network 100 for the IP packets transmitted
from the communication terminal or +the predetermined
 communication device of the IP network 200.
(w For this function, the mobile communication network
protecting unit 114 includes a screening policy retaining unit
1141, a screening policy executing unit 1142, and a
limited/rejected packet history saving unit 1143.

The screening policy retaining unit 1141 is configured
to retain screening policies for performing the receipt
limitation or receipt rejection on the IP packets. Herein, the
screening policies are generated by a screening policy
generating unit 307 of the mobile communication network - IP

network service management device 30, and are distributed by

a screening policy distributing unit 308 of the mobile
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comuni cation network - I P network service control device 20, the nobile
communi cation network 100, and the IP network 200; and (3) information
indicating the limt of the I P packet process capabilities of the nobile

comuni cation network - I P network service managenent device 30, the
nobi | e communi cation network - |IP network service control device 20, and
the nobile conmunication network - | P network gateway device 10.

Meanwhi | e, the screening policy executing unit 1142 applies the screening
policies taken out_ fromthe screeni |, C ailnj ' 1 a.the IP
packet s r CATUEH S35 RS Y ]‘f)i? I eT(%gan?ﬁt%i%é:a %8%%%253\/\{3?&a%%glfen#hééfégﬁetwork
200 or thesgike, so as to judge the correctness of the packets, and to
execute the receipt limtation or the receipt rejection. For exanple, the
screeni ng pol i cyMomesoaets nghenidcrdded?indy qeakidsienabprbopieate | P packets.
Speci fi cal I%, the processes executed by the screening poli cy ex cuting
unit 1142 {Hcl daEormatinmirdicpsingdenPreyPRgL i@ e or 8t &1 VBEE,’: the

"port number",.and the "dir i s y

pased on (G PP SRR Parkin PlanFrBARL® bhith lyoutdcanetes
the predetgy ifiedi£ogRuRE €8t L AN tHQY nedi3Q0 R cafidhensbbbre - IP
comuni cation network 100 or the I P network 200, and further judging the
cor r ect nesseforttheyarawgiynadeprar ok when the | P packets are transnitted
on the original protocol; (2) process for transferring the IP Eacke S

whi ch are (@l | oied FBAE XY £0%t d1AGH NGy thReCOCFEERPRG o8I BPe8TLPANE e
Lo SRR SUGELIEA, ol DN SRKELELS”, e e,
mobiyl e corppipEAldANR MR rk LPIDeie@idrk service control device 20,
the mobile communication network 100, and the IP network 200;
and
(3) information indicating the 1imit of the IP packet process
capabilities of the mobile communication network - IP network
service management device 30, the mobile communication network
- IP network service control device 20, and the mobile
communication network - IP network gateway device 10.
Meanwhile, the screening policy executing unit 1142
applies the screening policies taken out from the screening
{i) policy retaining unit 1141 to the IP packets received from the
. mobile communication network 100, the IP network 200 or the like,
- so0o as to judge the correctness of the packets, and to execute
the receipt limitation or the receipt rejection. For example,
the screening'policy executing unit 1142 discards inappropriate
IP packets.
Specifically, the processes executed by the screening
policy executing unit 1142 include: -
(1) process for identifying the “protocol type”, the “port
number”, and the “direction IP packets flow” of the IP packets

based on the IP packets transmitted from the communication
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gateway device 10; and (3) process for discarding the I P packets in the
nobi |l e communi cation network - | P network gateway device 10 so as to

avoi d the congestion, when the I P packets nore than the limt of the
process capabilities of the nobile comunication network - |IP network
servi ce managenent device 30, the nobile comunication network - IP
network service control device 20, or the nobile comunication network -

| P networ k gat eway device 10 are transmitted, in which the limt is
defined by_the creen . nlted/ 'ec ed. pa | ry
savi ng. un ETRRAT oF Fhi pBRnrERFRined canite fEet PR AR B S pn 208

hi stori es dNehR0hon; 28 Wity wgtf&ﬁ%wwpqlolocasremwp R@ twirk 2042 has
performed the receipt limtation or the receipt rejection. Fromthe above
functions,amb fahrawed §uddindg the cosrepaseisisl eff ahet beigbbaleprotmuailcation
network - | P network gateway device 10 to connect the contents and service
provi der WEn tdet BB Brakeds ke jnmariipred 200 thy PﬁégéﬁﬁﬂreEF‘PBﬂCO

processing,,.unit 12- sel ect .t he p els st tion
is the con@@ntsgﬁﬂfﬁﬂﬁvfﬁﬁ 5F@ﬁ%£§£é c%ﬁ%egﬁﬁdp% %h cghgg%t%gﬁ
processi ng 1uhjfed 32 KR A de R DaGK SIS LErdRDEH ﬁéﬁﬁcié@m thethe
comuni cation termnal or the predet'erm ned communication device 300 of
the nobi | enokbddmmapimmatniier tieinvorek wbd®k by IPheeprokit gdeswayadevacededtifying
unit 1123, and to transfer the I P packets to the contents and _servjce

provi der @@@lﬂ}%QﬁFq#ﬁQw¢ﬁﬁlBﬁ PéﬁkﬁﬁétlW&FFFaﬁ§?EMQﬁmﬂ%&RﬁﬁﬁnEﬁ|h§ uni t

cont ent's. THATEERTTEE pr BT AB B0t CIHB TR DITRTER or SPiaf EEE R

predet er Mgaed waY ARG 1100 dad ce 300. of t he
{3) process for discarding the IP packets in the mobile
communication network — IP network gateway device 10 so as to
avoid the congestion, when the IP packets more than the limit
of the process capabilities of the mobile communication network
- IP network service management device 30, the meobile
communication network — IP network service control device 20,
or the mobile communication network — IP network gateway device
10 are transmitted, in which the limit is defined by the
screening policies. _

GT) The limited/rejected packet history saving unit 1143 is
configured to save the IP packets and the histories thereof,
on which the screening policy executing unit 1142 has performed
the receipt limitation or the receipt rejection.

From the above functions, as shown in FIG. 8, it is
possible for the mobile communication network. — IP network
gateway device 10 to connect the contents and service;provider
400 to the side of the IP network 200 by the connection processing
unit 12-2, to select only the IP packets of which destination
is the contents and service provider 400 connected by thé

connection processing unit 12-2 among the IP packets
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nobi | e conmmuni cati on network 100 designated by the contents and service
provi der, the nobile comrunication network - I P network gateway device 10
can provi de predeterm ned contents and services for the contents and
service provider 400 in the IP network 200 connected to the nobile
comuni cati on network 100 and the comrunication term nal or the
predeterm ned comrunication device of the nobile conmunication network
100. The nobil e comuni cation network - I P network service control device

in the seryig@smievbdi NSyt eRhaCCUSmthiOatén PREeSEIhaAMbOgl Ment, o
perforns service control corresponding to the IP packets transmtted from

t he communpredéoarminatdnakcommubitatienpr etdatiaran nde0 coofilunithat | akdas ce of
the nobile conmunication network 100 through the nobile conmunication

network - FPTRERHBF kgAML el PR OYIEhepackes des pheakien ideatddvinad from
t he commun| [ ermnal  oQr predeterm ned connqgicati n_devi_ce, of
the IP ne'[lﬁvxrgf?‘[k @8’03" ta{ﬁ&oﬁcéjh%trﬁgélg%ﬁi Fgec%ﬁrﬁﬂ? SFF o 1 %ﬁ?qt-enl r?éﬁ/\or Kk
gateway deviwecd0, angrsepdsrthe capprol rsgults k8ed I €0YETHraaYicH

t hrough the nobil e comuni cati on network - IP network gateway device 10.

As shown igextEta&Etngl bransbétreingimuoimal abingetmbtkl11227 | P net wor k
service control device 20 includes a _service contents definition retaining

unit 201, a serit&d e sbyetTane forTiedethe iR Pasketrosranamifternat i on
o8 o0 AT R S 58, DAL 1 204 TUSRGEYL o,

definition retarning u configured to refa
defini tionseriistdl ki ede prodetBemiREH! CorPiiBheabh e VELdId0 ol PhBet wor k

service managenent devi ce 30. The service contents definition  executing
uni"flz\ 202 imekddref fgumodicetérece twatie 196rdéesignatedittysthe contents and
‘ service provider, the mobile communication network — IP network
gateway device 10 can provide predetermined contents and
services for the contents and service provider 400 in the IP
network 200 connected to the mobile communication network 100
and the communication terminal or the predetermined
communication device of the mobile communication network 100.

The mobile communication network - IP network service
control device in the service providing system according to the
present embodiment performs service control corresponding to

~ the IP packets transmitted from the communication terminal or

(i” the predetermined communication device of the mobile
communication network 100 through the mobile communication
network - IP network gateway device 10 and the IP packets
transmitted from the communication terminal or the
predetermined communication device of the IP network 200
- through the mobile communication network ~ IP network gateway
device 10, and sends the control results to a reguest source
through the mobile communication network — IP network gateway
device 10. '

As shown in FIG. 3, the mobile communication network —
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definitions retained in the service contents definition retaining unit
201. The information restoring unit 203 is configured to restore
information relating to the upper layer corresponding to the IP packets,
in accordance with the informati on based on the I P packets extracted and
transferred by the information extracting/transferring/accunulating unit
112 of the nobile conmunication network - | P network gateway device 10.
The service providing unit 204 is configured to perform a predetermn ned
service providin rocess by c u3|n erV| e.contents, defini.ti
oxecut | g THPCDEI R T PO PR Sretee A h SES A SR 6F et
contents o r Q3 Of e 1Y 4 he vt TRt Qh P Sle@ G 1103
203. The é%ﬁ?@ %%%ﬁﬁﬁ?%%f%%%énerogg) yIP network service nanagenent
devi ce 30 dxedheisgruynte J0DVidl g ki ac arshioging artite JNesand a
enbodi ment manages the nobile comunication network - | P network gateway
devi ce 10 sgmvide pobyidingownithi 2@fion network - IP network service
control device 2Q. As shown i he.pobil e onnun cati.qn t K -
| P network servi rﬁﬁﬁﬁﬁﬁﬁwﬁoQﬁﬁé%% %%%%ﬂﬁgnaBer g&rvi ﬁkégn€@§t§9J
definition, W%@Q&Qb%a%glseﬁr§€évé&?tm %ﬁn:@ﬁcﬂﬁ BRisttrabuted
distributing unTt a connection path selection rule generating unit
303, a connesi i the pabbitel eomnonicultd ordirsitwdatit i NgIBNNet804k segatiesay
rule generating unit 305, a gatemay rule distributing unit 306,

screeni ng I@ﬂﬂawﬂe@‘@n&e&ﬂ% fi-t 30Fhe afPRY X9 e EANRETIS | éﬁf&F’é{%ﬁoﬁutl ng

O oo TRy B A B8 Sl AL T SRR PR A BB letere

service (YIERPEY 1SNt @S iRV 48D {Ret e PPIS € contents definition
retaining unit 201.

The information restoring unit 203 is configured to
restore information relating to the upper layer corresponding
to the IP packets, in accordance with the information based on
the IP packets extracted and transferred by the information
extracting/transferring/accumulating unit 112 of the mobile
communication network - IP network gateway device 10.

The service providing unit 204 is configured to perform
a predetermined service providing process by causing the

(:\ service contents definition executing unit 202 to perform the
execution in accordance with the contents of the information
restored by the information restoring unit 203.

The mobile communication network — IP network service
management device 30 in the service providing system according
to the present embodiment manages the mobile communication
network - 1P network gateway device 10 and the mobile
communication network — IP network service control device 20.

As shown in FIG. 3, the mobile communication network -
IP network service management device 30 includes a service

~ contents definition generating unit 301, a service contents
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comuni cation network - I P network service control device 20. The service
contents definition distributing unit 302 is configured to distribute the
service contents definitions generated in the service contents definition
generating unit 301, to the nobile conmunication network - |IP network
service control device 20. The connection path selection rule generating
unit 303 is configured to generate the connection path selection rules
corresponding to the connection path selection between the nobile

conmuni caty.G n&LWor Eié@gigﬂgihgegﬁft “%Q‘Prak cggney&?_oncﬁgeglcé é?@c@ﬁ%ﬁ
g un 03 c t

selection rule generatin it an generate new cohnection pa
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adm nistrator. The connection path selection rule distributing unit 304 s
confi gur edis¢rdbstinguraithdOdenpeoetenaparnlectererahingl usitgdpar aded by

the connection path selection, rule generati unit 303, to the bile
comuni caBR&YA tmﬁ?ie- 4%ﬁ?£&9k$kn§aﬂ8%§5 r}g)é’-\/ic@f 1ﬁ?r?ﬁnéﬂgit?gﬁ}c¥he
gateway r t ' [ s QUr 3 y
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based on B8bg. 29 | P packets. The gateway rule distributing unit 306 is

configured to distribute the gateway rules generated by the gateway rule
generating uni t TBe5servictecembents coehimi thon odenerabiRI-upPt 31 wh? k
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S communication network — IP network service control device 20.
| The service contents definition distributing unit 302 is
configured to distribute the service contents definitions
generated in the service contents definition generating unit
301, to the mobile communication network — IP network service
control device 20.

The connection path selection rule generating unit 303
is configured to generate the connection path selection rules
corresponding to the connection path selection between the
mobile communication network 100 and the IP network 20. The
») connection path selection rule generating unit 303 can generate
(\ new connection path selection rules in accordance with the
commands from an external network administrator.

The connection path selection rule distributing unit 304
is configured to distribute the connection path selection rules
generated by the connection path selection rule generating unit
303, to the mobile communication network — IP network gateway
device 10.

In addition, the gateway rule generating unit 3035 is

configured to generate the gateway rules relating to the

information extraction, transfer, and accumulation based on the
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to distribute the screening policies generated by the screening policy

generating unit 307, to the nobile comunication network - |P network
gateway device 10. FIG 4 shows a connection conceptual view of the nobile
communi cation network - | P network gateway device 10, the nobile

communi cation network - I P network service control device 20, and the
nobi | e conmuni cati on network - | P network service nanagenent device 30. In
practice, as shown in FIG 4, the plurality of nobile comunication
network - 1P network gateway devices 10 configure a gateway function

| ayer. ThelpIRAANFES- of nobile communication network - IP network gateway
devi ces 10 arez@%ﬁ@%%%%% ¥u§e”§§?ﬁ£¥ﬂﬁtﬂﬁ§“9ﬁ¥tC§U@'iﬁﬂéﬁhﬂyﬁuﬂ%ﬁ toaki ng

t hi s connection ‘confi gurati e gateway function |ayer achieves |oad
di stri but i pns @by tie kt g sgatbwhirorulSnigeardrn teichéoyl thal geyewaynohillee

communi cation network - IP network service control devices 20 confiqure a
service ommtemdtingotiion 308yeto Bet viral 1 WS F10R Y=y &1 1dnd

t he service control functl nja ﬁ@’ the nobil e conmunication network - |P
net wor k gdteEWRFRI&A i\ 1o nobi | e connunication network - IP
network service Ry d Qn@i‘awﬁ maahtt gpe Agt wor k
configuration. %% g%ordserﬁﬁce&g% J‘Ia‘{ Stl’l ution an the risk

di stri but ichhfiajLﬁ:eftDI‘er\jéﬂebatt‘éeenetdﬁ\@r@@:ﬁ%pdl&ﬂiesmé]&w@mmm the
service control function layer. Note that the plurallt¥ of_nobi l e
communi catdesre gt mmtatnpnn@mww 5eF9ipt KRIRGBloyen the Toracketfe

communt cat1 on natVbERESePBI 1 SR aE Uk, BRE o hds BEPESTUEREs s
and 5B Shawl B3 0L peBh e8! AR S chREA nG%A 11 PLOS %@Jera%ﬁ’ﬁ?sﬂ}@sagb\é@@ﬁgt he
mobil e confruni ¢at i on netwo

policy generating un:s.t 307 , to the mobile communication network

- IP network gateway device 10.

FIG. 4 shows a connection conceptual view of the mobile
communication network — IP network gateway device 10, themobile
communication network — IP network service control device 20,
and the mobile communication network — IP network service
management device 30. In practice, as shown in FIG. 4, the
plurality of mobile communication network — IP network gateway
devices 10 configure a gateway function layer. The plurality

m of mobile communication network — IP network gateway devices
10 are connected by a mesh-type network configuration. By
taking this connection configuration, the gateway function
layer achieves load distribution and risk distribution.

Similarly, the plurality of mobile communication network
— IP network service control devices 20 configure a service
control function layer. Between the gateway function layer and
the service control function layer, the mobile communication
network - IP network gateway devices 10 and the mobile

communication network — IP network service contrel devices 20

are connected by the mesh-type network configuration.
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net wor k gateway device 10 and the nobile comunication network - IP
network service control device 20, which is executed by the signal
processing unit 111 of the nobile comrunication network - |IP network
gateway device 10. FIGS. 6A and 6B show protocol stacks relating to the
protocol conversion between the nobile communication network 100 and I P
network 200. By perform ng the appropriate protocol conversion in the
signal processing unit 111, the nutual comrunication is achieved between

the mobi | %%ﬂ%ﬁ#i %é‘?}g‘% l9:1Q0 1304 TE anldP tRe! W&k a_ﬁ?lQu%h%Ho&as

conventi ona hpossible to be achieved. I'n the nobile comunication

network - d:R aehwerleddiss eneyn thevgseedfyi fuddiel i dsgelr andddiersrrvipeot ocol
conversion is performed on both control signal communication and contents
si gnal commantinet | enoeiorehayhs. noBPte EbarufinGatioiraetWiorkE POBLARd t he

| P net k 200. |n the “nohil i cati t k - P.net K
devi ce 10 CHRITARUER FRFORS MULhAIS CLOR DTS SR GEvases ol

signal protpepl sbivise leylefﬁﬁgb'%hu?é*%r G EBhnkBeeaPES al EBAmBAL Ween

t he nmobil e comuni cati on networ 0 and e P network 200 as if it were
part of theyigtevadetauliiyaiver neitwoldke -naPi heteorkuseeatcenmaBigemendr k -
| P network gateway device 10, by inplenenting the nutual conversion
function efeviee cthtents signal protocol, it is possible to send and

the | P netvork 2005 PR and SRR ERBERRL SoRFra ST o tenarEosFotne ©
connecti o RRlHEa, hﬁee@QéheﬁMmi UbnRinde kA0 ABgwbeg - Preet work
200 by using the nobile comunication network - P network gateway device
10. The nekitwertogayekagtdeni ¢l ant t130Gnatain deohonatied tinnanetwbirkr ary
regron an(_j- l%% Lre?tsrloﬁkcgggggtcgdcontrol device 20, which is executed by
the signal processing unit 111 of the mobile communication
network — IP network gateway device 10. FIGS. 6A and 6B show
protocol stacks relating to the protocol conversion between the
mobile communication network 100 and IP network 200.

By performing the appropriate protocol conversion in the
signal processing unit 111, the mutual communication is
achieved between the mobile communication network 100 and the
IP network 200, which has conventionally been impossible to be

- achieved.
(j In the mobile communication network — IP network gateway
device 10 in the present embodiment, protocol conversion is
performed on both control signal communication and contents
signal communication between the mobile communication network
100 and the IP network 200. In the mobile communication network
- IP network gateway device 10, by implemenﬁing the mutual
conversion function of control signal protocol, it is possible
to mutually control the operation between the mobile

communication network 100 and the IP network 200 as if it were

part of the networks. Moreover, in the mobile communication
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to the nobile comunication network 100. In addition, the IP network
contents and service provider 400 existing in an arbitrary region are
cont ai ned by the connection processing unit 111 of the nobile

conmmruni cation network - I P network gateway device 10 existing in the
region, and connected to the nobile comunication network 100. Mdbile
comuni cation network - |IP network gateway devices #1 (10-1), #2 (10- 2)
and (#3) exist inregions ,,, ,,, and,,, respectively. Thereafter,

network co and.seryv @] providers # (400- are
cont ai ned Qég?%ﬁk I? 5 Wornlgg%lon ngg 10’I %Ro ate%é% %LVICES
#1 (10-1) mutdal J&m@ersﬁﬂﬁ factien3df the %89%@?1‘%94: ?né\ﬁ ﬁm&‘%]@d iy (i)

of FIG 7, a nobile communication term nal 300A |ocated in a present

regi on A iss qoreseidilerl tico sehd ah® netebvé &mmﬁrmstsarsd.gserlvb@etwyaewrtdher #3

(400-3) existing in the region At this tinme, the npbile comunication
termnal JORRALIS EOMAERIGRCIRN (RO éOQomnFEat IBnnREYRBKK 20900 t hr ough

a BS (Base Stati i Qn wh h nDbll o] LM na
300A is | ocat ed. e nn%P ggcghﬁﬁ%F%g %O %RBFQ%18§ q%%ﬂ#ﬁﬁﬁdgga%%Epted
the connecédiedt oA bReweRhl t16e RBIURI E8kheRi EEEIbAN 3¢ 108%ndlenki fies
the I P network contents and service provider #3, which is the connection
desti nat i ofP dedivprdt €90bbyt heingbihe maninie momturdreatdon maltw30kA- Then,

t he nobil e communi cati on network 100 performnms the routing to the region
wher e the R ‘w‘sk Jadeay 8svii6R Het mo"?ll@ mqbplr?eFﬁB%“lénQ&F&ﬂoﬁ? heyménags
(10-3) t.en I |

connect i on dﬁeils:? r}% Iigﬁag%ﬂs% & a% &%waggggcomﬁ}?%#a%%e\gr}fgg{l%%gg%o.

Theneaf t erso the pBbBiLe @@zﬁfﬁyﬂiéath@ﬂ Retwerk 169, traBgEiiks on ,Sitgealpto the

nmobi | e comuni cation network - |IP
network contents and service prov1der 400 existing in an

arbitrary region are contained by the connection processing
unit 111 of the mobile communication network - IP network
gateway device 10 existing in the region, and connected to the
mobile communication network 100. Mobile communication
network - IP network gateway devices #1 (10-1), #2 (10-2), and
(#3) exist in regions ,, ., and ,, respectively. Thereafter,
IP network contents and service (C/S) providers #1 (400-1) to
#3 (400-3) are contained in the mobile communication network

(-} — IP network gateway devices #1 (10-1), #2 (10-2), and #3 (10-3),
respectively.

" As indicated by (i) of FIG. 7, a mobile communication
terminal 300A located in a present region A is connected to the
IP network contents and service provider #3 (400-3) existing
in the region ,. At this time, the mobile communication
terminal 300A is connected to the mobile communication network
100 through a BS (Base Station} in a region A where the mobile
communication terminal 300A is located.

The mobile communication network 100, which has accepted

the connection from the mobile communication terminal 300A,
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} network gateway device #3 (10-3). The nobile comunication network - IP
networ k gateway device #3 (10-3) , which has received the signal
identifies that the IP network contents and service provider #3 (400-3) is
the destination of the received |IP packets by using the packet

destination identifying unit 1123. After identifying the destination, the
nobi |l e comruni cation network - | P network gateway device #3 (10-3)

sel ects a connection path to the I P network contents and service provider

#3 (400-3), sing t copnection, path, sel ecting Lt AfLter,
perforninglagﬂﬁégégﬁrEﬁﬁengFﬁﬁgPrﬁr888§§n35 ?ﬁg S%?B%& é%%Héﬁﬁg e

si gnal pr0§ﬁ§_§hn?3 Ut d cgélr%eé‘&‘[?oﬂ HI¢Hld19bn designated by the mobile
extracting/transferring/accunmulating unit 112 transmts a signal to the IP

net wor k costmntsiantiservéoeipabvioex. #Thgm00:hd) mobid o Romgtanddatéom ent s

and service provider #3 (400-3), which is the connection destinatng% S
cont ai ned petvork HH Per fewAPIHACCERT ARG SOWBRK LeIiPMhe WRSTR HRAE BRSRY 1§evi ce

#3 (10-3), and it _js possjble to transmt ' diyr LY <l t her
words,bycaminsFabioReRebre P BRCREGHOER BRESRRyHRBIte) ¥3) Q18
comuni cat ;90 REL YL Ke HO Coordt &4 | A B cd HrAMitad 430 WHikh 33 Rl | e
comuni cation netwofrk - | P network gateway device 10 of the present

i nvention amtnébeid® deswhnkt200. eAdstsqwiin ntle GnoBileheomppniigation
comuni cati on network 100 has a three-layer structur

managenentnetyerk 190 . Zhsepafeereohe &Oqi&&?oﬁﬂﬁ?iﬁgﬁign}g% Il&pe_r
R e A e R e i S A
nmanagenment,deyh e FO-&wsy tdeyiehi kg (gormyni cation network - I P network
service control device ,

The mobile communication network - IP network gateway
device #3 (10-3), which has received the signal, identifies that
the IP network contents and service provider #3 (400-3) is the
destination of the received IP packets by using the packet
destination identifying unit 1123.

After identifying the destination, the mobile
communication network -~ IP network gateway device #3 (10-3)
selects a connection path to the IP network contents and service
provider #3 (400-3) by using the connection path selecting unit

o 113. After performing a predetermined signal process on the

' signal by using the signal processing unit 111, the information
extracting/transferring/accumulating uz_1it 112 transmits a
signal to the IF network contents and service provider #3
{400-3) .

The IP network contents and service provider #3 (400-3),
which is the connection destination, is contained in the mobile
communication network - IP network gateway device #3 (10-3),
and it is possible to transmit a signal directly. Inother words,
by utilizing the routing function of the existing mobile

communication network 100, a routing amount is reduced in the
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so as to achieve the three-layer structure corresponding to the nobile
communi cation network 100 and to provide packet service that conplenents

t he nmobi |l e conmuni cation network function. At this tinme, the nobile
comuni cation network - I P network gateway device 10 is conpletely devoted
to signal transmssion. As for service execution, the nobile comunication
network - | P network gateway device 10 totally depends on the nobile
comuni cation network - IP network service managenent device 30 and the

nobi | e communi cati on network - | P network Servkﬂﬁﬁ contr ol dGVIch?O. In
addi tion, BHel}® SRAMBHCILHRT OEHY T oJER ety Akt Fateyay deBirletd Of t he

nobi | e congyglﬁgéégﬂtnf{lmr liﬁlgngegﬁ\?h Egg@x gggl ce 10 connect s thga

nobi | e conmuni €aii on ne 0 "an netvvor 00. The comuni cati on

term nal or the APBERELEAI MEC. GO MHBRI ﬁ@bi@é sanheei edtide mehidek 100

comruni cation network 100 and the conmunication termnal or the

predet er minesl a donmetlEéoE B BTl & kervBRaenamagersnt dédiered (ot only

nere voi ce comruni cation seryice af&%data transfer service mé al so
rk

packet - t yp2 $¥VHER BoREROEnha¥etdl hobi #RACBNABRFERYI ORY he function
whi ch is conpl engnt Sgirllvé ng@feﬂwﬁ Rbewbbg DOBBI ﬁewmnbs%m

network - | P networK managenment device 30, the nob

conmuni catd& Aetipils aslaBuaebwktﬁesze GRHAARY commbeMices 126, nemdrotrtke
nobi | e conmuni cation network - | P network gateway device 10. Furthernore,
t he InternetIEomm@quh1$¢nm1$ﬁema@agﬁmﬁhﬁndQM#¢%rﬂpnﬂndwthﬁemOblle

predeterm ned commm cation evice 300 of the npbil e co catio network
100 via tHPTBID A Wtk W%ﬂ? c_hIPsn%B‘ﬁ?lE}étse%erbc? fFeme%rﬁ:Jgi dGfuAicat i on

AL 300 B A0SR RO S, Bttt LB e Rk ing Lo R
mobile communication network 100 and to provide packet service
that complements the mobile communication network function.
At this time, the mobile communication network - IP network
gateway device 10 is completely devoted to signal transmission.
As for service execution, the mobile communication network -
IP network gateway device 10 totally depends on the mobile
communication network — IP network service management device
30 and the mobile communication network - IP network service
control device 20.

CT) In addition, the IP network connection processing unit
12-2 provided in the mobile communication network — IP network
gateway device 10 connects the mobile communication network 100
and the IP network 200. The communication terminal or the
predetermined communication device of the mobile communication
network 100 and the communication terminal or the predetermined
communication device cf the IP network 200 receives not only
meré voice communication service and data transfer service but
also packet-type service by an enhanced mobile communication
network function which is complemented by the association of

the moblile communication network = 1IP network service
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- I P network gateway device 10. Specifically, by utilizing the function
prepared by the |P network contents and service provider 400 connected to
the nobile comunication network 100, the communication termnal or the
pr edet er mi ned conmuni cati on device 300 of the nobile comrunication network
100 can utilize service achieved by the Internet. Sinultaneously, the IP
network contents and service provider 400 can be given an opportunity for
provi ding service to the connunication terninal or the predeterm ned

connunicationadeVLCﬁ % 586 EBbile m&atlgn netmor%wolgp; g&g

bil e conftnTeatt o %Yﬁﬁ?k ﬁe?o EPV|85 ﬁ&ﬁgﬁeﬁg t vi ce 30
nmanages tmeeﬁﬁéyk%%r%@eeeaﬁtﬂei it cnso , WHERhdafdBer d Bemfi®hMicG® 1on
(process) contents and control information necessary for providing service

as well asngewdokns IPpeeavoohsgatewayedantee a0d rmanagenent of the entire

service providing systemincluding all of the nobile conmrunication
network - IP net@ﬁﬁ?ﬁ%ﬁﬂ%ﬁ%e mifggentRtedBetce SONNeREiARD] |fFom  the

comuni cat - P net rk S€ ce, co tro cvh C e
nobi | e con‘%‘%ﬂ?c thl nlcﬁ%t ter WﬁP Het \%Fk e &e%yémg%/l%ego%%unéggglggd on
the servi cee¢d &JYG ocfefth@ ﬁlbﬁﬁed&&hﬁ@ﬁl@&tibﬁ nEBRbLE COITHN G3d gP
network - | P network service managenent device 30, the nobile

comuni catneiwamst Wwbb®& whiPhnéswoonsersd o cm robbilbei cemdinéxetibes

vari ous packet - type services control s) for the |IP packets transmtted

fromthe MR dnhy &e 8w %ﬁrr?ﬁ&'!“@@@aésl%ﬂeté@rtkhe B Retwerk
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Specifically, by utilizing the function prepared by the

IP network contents and service provider 400 connected to the
mobile communication network 100, the communication terminal
or the predetermined communication device 300 of the mobile
communication network 100 can utilize service achieved by the
Internet. Simultaneously, the IP network contents and service
provider 400 can be given an opportunity for providing service
to the communication terminal or the predetermined

communication device 300 of the mobile communication network
(‘) 100.

management device 30 manages the service contents definitions

The mobile communication network — IP network service

which define the service (process) contents and control
information necessary for providing service as well as performs
operations, maintenance, and management of the entire service
providing system including all of the mobile communication
network - IP network service management device 30, the mobile
communication network — IP network service control device 20,
and the mobile communication network - IP network gateway device

10.
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gateway device 10. At this time, the nobile communi cation network - | P
networ k gateway device 10 devotes itself to transmt the IP packets sent

fromthe nobile comunication termnal 300 as well as the IP network
contents and service provider 400. In other words, the nobile communication
network - 1P network gateway device 10 perforns only the transm ssion of

the |P packets, regarding the comruni cati on between the nobile
conmuni cation term nal 300 and the I P network contents and service

provi der 400. Wen the ascel&"?\}isc% rs%?lsc@ntttsege;‘fs.ﬁglﬁggﬁs d0PI ) &4 by the

er « 8 .
comuni cation termnal 3 B or the networ k con and sérvice provider

400 requeshob{lee axatuin ok tiford R twWwiAoke! 1Py petwrX Servibe mMBRRkbement
comuni cation network - P network gateway device 10 allocates the IP

packet s t datecegbi | tdhe nohirkaicsamiwrt gettivor RetwbPknel Rorekcvwgerk/segviont r ol

device 20 and returns the_response results of the service request, which
is retur néPHYSh t REVASH | 80¢ 188 | IR S Wor RPackpp—¥PRor RET¥dFGRce

AN . Rackep .
(1) i AR AR Frathe 1% Re SeHhAEn ERel 1 CoER ShD mbbl1E°

conmuni catdonirEidd tiddn 3Rmahall BEo! BEsneérds aud ept SedRdrkeedheenpsovi der
400, the nobile 36 communication network - |IP network gateway device 10 is

oper at ed ams serywcesprowndident €00 iy ibhe moblid edcaminngicabénnt hetwobkl e

comruni cation termn 300 transmts the | P packet for the P network
contents an se??g%%g%rgéﬁagﬁy4 Vicsuttthg #RIpEREHIRSd the eFeCYbbPRe

Tobi 116 Comunieat Lan rehwsr o T B o D o P o Bt i e
thejIP negatelwagodic®iice 1@nd service provider 400, the destination.
At this time, the mobile communication network - IP
network gateway device 10 devotes itself to transmit the IP
packets sent from the mobile communication terminal 300 as well
as the IP network contents and service provider 400.
In other words, the mobile communication network - IP
network gateway device 10 performs only the transmission of the
IP packets, regarding the communication between the mobile
communication terminal 300 and the IP network contents and
service provider 400. When the IP packets transmitted from the
™ mobile communication terminal 300 or the IP network contents
and service provider 400 regquest the execution of the
packet-type service, the mobile communication network - IP
network gateway device 10 allocates the IP packets to themobile
communication network — IP network service control device 20
and returns the response results of the service request, which
is returned from the mobile communication network — IP network
service control device 20, to a service request source. |
As indicated by (i) to (iii) in FIG. 8, when the IP packets
are transmitted from the mobile communication terminal 300 or

the IP network contents and service provider 400, the mobile
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Receiving the I P packets, the nobile comunication network - |P network
gateway device 10 identifies the destination of the IP packets, and

al l ocates the I P packets to the corresponding IP network contents and
service provider 400. Wen the response for the I P packets is returned
fromthe IP network contents and service provider 400, the nobile

communi cation network - | P network gateway device 10 returns the response
to the nobile comunication term nal 300 which is the transm ssion source.

obi | ¢ conmuni cat i on termi nal 300 W i
Communi cat FORRBY e PR s A RO P e e Fibentar Beb e TER) herared,

packet seryLcg igggest for the nobile communication network - | P network
service contro? evice 20, routing is performed in the nobile _
comruni cati on neiswlikdie8tedThe | PLypatketheardrawimiaedwhent tbenwisilide

communi cation network - IP network gateway device_10 which contains the
nobil e  coRtAMBRACAbACORCtapRInal | 30 hauAdide Fhce TBORRFEP T IEVT C€'2FF the
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network - I P network service control device 20. Wen the response for the

| P packet spatketetaraearfivedtde trhobinebiCemonmati ot i wetkvork P ddt wor k
service control device 20, the nmobile communication network - | P network
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the network - IP network gateway device 10 identifies the
destination of the IP packets, and allocates the IP packets to
the corresponding IP network contents and service provider 400.
When the response for the IP packets is returned from the IP
network contents and service provider 400, the mobile
communication network - IP network gateway device 10 returns
the response to the mobile communication terminal 300 which is

the transmission source.
Moreover, as indicated by (ii) in the drawing, when the
O mobile communication terminal 300 transmits the IP packeis,
which indicate a packet service request for the mobile
communication network - IP network service control device 20,
routing is performed in the mobile communication network 100.
The IP packets are arrived at the mobile communication network
- IP network gateway device 10 which contains the mobile
communication network — IP network service control device 20,

the destination.

Receiving the IP packets, the mobile communication
network - IP network gateway device 10 identifies the

destination of the IP packets, and allocates the IP packets to
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nobi | e communi cation network - I P network service control device 20, the

| P packets are arrived at the nobile comrunication network - |IP network
gateway device 10 which contains the IP network contents and service

provi der 400. Receiving the |IP packets, the nobile conmunication network -
| P network gateway device 10 identifies the destination of the |IP packets,
and allocates the | P packets to the correspondi ng nobil e comruni cation
network - I P network service control device 20. Wen the response for the
| P packet stheScbetebpeddh hgmbbe 18D Rbomtiuea FatAictAtHedWdie Worlke ndHvdet wor k
service control device 20, the nobile comunication network fl |IP network
gat eway desereide gatiuralsdemécecdponFhenothdadsponsst for Kl hP arackets
service provider 400 which is the,  transm ssion, source. FIG_9 is a diagram

showi ng a SBURMEER¢H Tel St @ CAHBHH PR Sfhatdari bh 1Rk - 1P
net wor k 93&8%&&?&%&&#%&%&@% %ﬁe%SBHYEF‘éé}&lﬁR{'céEiSﬁf é!\f‘lk e
conceal i ng user infofmati on Tn the€ comunicati on between the nobile

comuni cat iprheteiowl gat@lagndet Dee R RetvRhk €RE8tRYE LA toSEhy intbilreVi der
400. In Step (1), the control signal perforns connection 38 between the

nmobi | e conpomibeaicahionr bermindD03 @M dvhieh | Mdtevdiian eSS SAWECser vi ce
provi der 400. Specifjcally, the nohile ¢ ni.catjon termnal 300

desi gnates the I r?éiﬁ%g%orﬁseﬁpgl_céﬁﬁdsgmﬁélgrb%iUb? Wﬁ'c_l’f’qeé’ t he
connectl O“tﬂ'%%tﬁ A3l By cBRPehEENHA % R 1% }é&%%&ﬁ%%“@éﬂ.é%ﬁ}ﬁﬂé e
request) to the nobile conmunication networ . At this time, the nobile

communi catIPnpi€k8tHakh3Cl Gadieetts (0 gaukdebsétvLOsMHBgOaEEOFornahsor k
100 through a nobile comruni.cati on base station where the termnal itself
is I-Pcat ednolihke nobmmand eatdgnc tdttwprk — IP network service control

device 20, the IP packets are arrived at the mobile

communication network - IP network gateway device 10 which
contains the IP network contents and service provider 400.

Receiving the IP packets, the mobile communication
network - IP network gateway device 10 identifies the
destination of the IP packets, and allocates the IP packets to
the corresponding mobile communication network - IP network
service control device 20. When the response for the IP packets
is returned from the mobile communication network — IP network
service control device 20, the mobile communication network -

O IP network gateway device 10 returns the responée to the IP

network contents and service provider 400 which 1is the
transmission source. |

FIG. 9 is a diagram showing a sequence in the case where
the mobile communication network - IP network gateway device
10 operates as a communication interface while concealing user
information in the communication between the mobile
communication network 100 and the IP network contents and
service provider 400.

In Step (1), the control signal performs connection
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networ k 100, which has received the service request fromthe nobile
comuni cation termnal 300, identifies the IP network contents and service
provi der 400 designated as the connection destination, specifies the
nobi | e comruni cati on network - IP network gateway device 10 containing the
| P network contents and service provider 400, perfornms routing in the
nobi |l e comruni cation network 100, and transmts the service request to

t he correspondi ng nobile comuni cation network - | P network gateway device

10. In Ste 2) , .the bj | e communi_cation n - t ~ .gat eway
devi ce lo,g%£V%ﬁnﬁ§$Wégi}%éﬁmFWQ%ﬁﬁwﬁ%%ﬁ?Eﬁ%%§§5ﬁgé§33%§¥ﬁ%§ﬁ€§°ﬁ¥i
conmuni cat . gny 8gt WoL Ky 100, EXATPASF A& 400 I eGlgeRST 1 afl Iyhe tedhaadld ype,
the port nunber, the original header (extension header) by using the
SCreeni ng pehmeyiexetonitermimndl 30MAesignsites €Be, IR hetparnepntgnds
executing unit 1122 of the nobile conmrunication network - | P network

gat eway dewh@deseryyiqreproriisian 468s¥BiChf 1% 4 FOHU I d@&ﬁ\?‘é’lasﬁl(?ﬁ’s' and
fhe reco VRO cEF TR FacRoseroARl BonbeFre (bRRReLLRBRTealRa PSR 1O

t he recei Service request into

i denti fi cafiiom & NEQhABLL OBt 1HnORELIBrRNe0039 AESeRiL8L temeyi iheph@id Jaumber
information of the nobile communication termnal 300, so as to conceal the
phone nunbesmmuni o théh aermimadt 3P0 cdnnedts tomhectéihl ¢ sommwisatiion rul e
executing wunit 1132 of the nobil e comrunication, network - | P network

gat enay deveeeonlo 14 ééltr@l@hpétfﬁo?%l?h%OW%%f%?‘Ranﬁﬁ%rﬁt?%ﬁf SEAA ce
equest . THE® nEBFRAPERmAHTCA | B LHSRRBRK - 1 MavoEel Coravay Fau i 10
transmts Qo SfEM CF0, which has received the service request from the

” mobile communication terminal 300, identifies the IP network
contents and service provider 400 designated as the connection
destination, specifies the mobile communication network - IP
network gateway device 10 containing the IP network contents
and service provider 400, performs routing in the mobile
communication network 100, and transmits the service request

to the corresponding mobile communication network — IP network
gateway device 10.

In Step (2), themobile communication network — IP network
j gateway device 10, which has received the service reguest from
( the mobile communication network 100, examines the correctness
of the protocol type, the port number, the original header
(extension header) by using the screening policy executing unit
1142.

In Step (3), the gateway rule executing unit 1122 of the
mobile communication network - IP network gateway device 10
performs processes of various protocol conversions, and
‘addition, deletion and conversion of the original header in
response to the réceived service request, and converts the

service request into identification information in one-to-one
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request of the nobile communication termnal 300 through the connection
path thus selected. The IP network contents and service provider 400, which
is the service request destination, executes the received service in Step
(5), and returns the service process results to the nobile conmunication
network - I P network gateway device 10 in Step (6). In Step (7) , by
receiving the service process results from the IP network contents and
service provider 400, the nmobile communication network - |P network

t d 10 t t | t
Punbor . ant TRESBETG! ) e RIBP ooy U RG o 2Rt 850, ey PRenit® PO

unit = 11424058 ER: {80, td AR OAT Y8, r§¢,| 8 seX8CHEAB8aUNile Phbhonumeer
nobi | e conmmuni cation network - |P network gateway device 10 perforns

processes bhfyahadisnprotocol conversions, and addition, deletion and
conversion of the original header in response to the recejved service

request, and corkRBESDL hb) . ithenePRREEELBR Harﬁlbﬁﬁ&teFSﬁonV\ﬁ? ? LU R

associated__p evi ousl.y oL |

nobi | e coﬂﬁﬁ1c5i$5 ?eg nﬁ&ﬁﬁﬁ? <ﬁﬁéﬁﬁ%$g%a{% gfﬁbpgongg%tggfg%ﬁﬂ

sel ection gl yexefditidg1oubbiediss phthheo nald e £EBWHPk CEdh Oen Detamt k -

| P network™ gateway device 10 selects a path to a nobile comuni cation

net wor k 10femhtce pirevider ed@dnwhiichatiwn ther nEornegobon t desiiingiti®si gnal

shoul d be returned, is located. In Step (10) , the M e comyni cation
network - GF=igRabesd b @ﬁ%%ﬁ%é%qﬁﬁﬂsﬁh&@b&pgﬁﬁ%% %ervi ce

request fromﬁth | P n tvvork C%nb%r{fﬁ%'a?ddé&{%é C£g p{Qg{hQﬁg_tgog 3 iike

m)bl l e corfhT i on e service-
) request of the moblle communication terminal 300 through the

connection path thus selected.

The IP network contents and service provider 400, which
is the service request destination, executes the received
service in Step (5), and returns the service process results
to the mobile communication network — IP network gateway device
10 in Step (6).

In Step (7), by receiving the service process results from
the IP network contents and service provider 400, the mobile
communication network - IP network gateway device 10 examines
the correctness of the protocol type, the port number, and the
original header by using the screening policy executing unit
1142,

In Step (8), the gateway rule executing unit 1122 of the
mobile communication network — IP network gateway device 10
performs processes of various protocol conversions, and
addition, deletion and conversion of the original header in
response to the received service request, and converts the
jdentification information, which has been associated
one-to-one previously, into phone number information of the

mobile communication terminal 300.
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1 request source, through a path thus selected. Fromthe above operation,
upon receipt of the service request to arbitrary IP network contents and
service provider 400 fromthe nobile conmmunication term nal 300, the
nmobil e conmuni cation network - | P network gateway device 10 can give the
received service request to the I P network contents and service provider
400 whil e concealing the user information (information on the nobile
comuni cation term nal 300) and relay the response fromthe IP network

contents and ser 400 for.,the s e request.to the nnblle
communi cat i on g’i’;ﬁ%ﬁé’r} g EﬂnchFﬁQHr §E§F §64rC8 Tol e AR s

as to enaghect E§3§°B"t‘e‘§:the°@n&cﬂl‘1r@ Lol £ LOAMHOLFBEK 0D 9T Hdtalo %@00 to
the I P network 200. 10 1s a diagram show ng a seguence, ich the
nmobi | e congatéwayi devmete\mnk sellelR tRetavgrdtis ety aemmmagemmurﬁwt@mﬁo

generates new rul es or“ﬁoI|C|es in accordance with an input from external
and di st rllb@t‘é@rls ht0@evhene ethermpbilei esmmupichsinpbiteeméaadudidfat iton

net work - tmork vj ce 0, and the_nobil e conmunication

net work - W tﬁn?kggﬁie éuf e@?cﬁeﬁﬁtgﬁgro§§ }ﬂgaFﬁges or policies to
dynani cal | y prOCﬁSStéBe (18) Pacited Spofid) NeBnicits oAk aLRRL O L Be 1p
connection path selectTon Trules e gateway rules, or the screening

pol i ci es isegranin gdtewdie detiidec 1000FHNERAEE0S fﬁwke -td Rhreeark cger vi ce

managenent device 30 fromthe external by the network admnistrator in
Step (1), XeRUeHE rféwbﬁéhenéPc@ﬁh‘é@de?pfpﬁ@htS AN @ @g M qeu b oydstara ity uni t

503, L1e, S8d S0 LS Ul M M0 o080 s AR SRERTSY PSS, (5
t h?.}connecﬁé@fb%@b&ﬁé@,ﬁﬁﬂbﬁéﬂ € path thus selected.
From the above operation, upon receipt of the service
request to arbitrary IP network contents and service provider
400 from the mobile communication terminal‘300, the mobile
communication network - IP network gateway device 10 can give
the received service request to the IP network contents and
service provider 400 while concealing the user information
(information on the mobile communication terminal 300), and
relay the response from the IP network contents and service
provider 400 for the service request to themobile communication
0 terminal 300 which is the request source for returning, so as
to enable the connection from the mobile communication terminal
300 to the IP network 200.

FIG. 10 is a diagram showing a sequence, in which the
mobile communication network — IP network service management
device 30 generates new rules or policies in accordance with
an input from external and distributes the new rules or policies
to the mobile communication network — IP network gateway device
10, and the mobile communication network — IP network gateway
device 10 employs the rules or policies to dynamically process

the IP packets.
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distributing unit 304, the gateway rule distributing unit 306, or the
screening policy distributing unit 308 distributes the newy generated
rules or policies to the nobile comunication network - | P network gateway
device 10 through the nobile conmunication network - I P network service
control device 20. In Step (4), the correspondi ng connection path sel ection
rule retaining unit 1131, the gateway rule retaining unit 1121, or the
screening policy retaining unit 1141 in the nobile conmunication network -

| P network gate devi ce, 10 saves the ecei ved new rul es. or policies. In
Step (5), there3%¥%?,n?%e;q HIRRERR %?e£??aﬁ%ﬂ???§ﬂ°ntBa?HesﬁgﬁFﬁéon

communi Cat } o NSHIRL ke defa NELNUL, G QIR sltleblngl Borfcad e Galkhe

communi cat’i on net wor network 200 which are contained in

t he nobi | et ORABNINEH 16N B&MEH kcatl Bnnelerwdekgat eBRy remiark 18erotcehe
nobi |l e communication termnal 300 and the | P network contents and service

provi der mO@agemest eple)ce t BE r Gremexthat iewternal ot hdéhsol pefwork
executing upit jn the nobile co ni cati on network.- | P _network atewa
Gavi oo 10 ABHnASHAen T S radei toE PRrssRerging coffRaTits, HALR hy
connectio ' gfg%g' ' 132, t

execut i hg%u%?%éﬁ%%?%gkﬁlg scre%%%ﬁg%b%?%b%%ee é%ﬁ‘%?gggﬁrﬁe?@%fzglt?ggds out

the saved ynd€s0or, eolihe esréenphgtgie idit geaerpatingyusay iy genesatdsl,
1121, or 1141, respectively. In Step (7), the rule executing unit or the
policy exutiwnesipalicabes inPtewmr(2N42, executes the readout rules or

SRR TR RN A S Mt o TR

) distributing unit 304, the gateway rule distributing unit 306,
or the screening policy distributing unit 308 distributes the
newly generated rules or policies to the mobile communication
network - IP network gateway device 10 through the mobile
communication network — IP network service control device 20.
In Step (4), the corresponding connection path selection
rule retaining unit 1131, the gateway rule retaining unit 1121,
or the screening policy retaining unit 1141 in the mobile
communication network — IP network gateway device 10 saves the

received new rules or policies. |
(\) In Step (5), thereafter, the IP packets are transmitted
l to the mobile communication network — IP network gateway device
10, from the mobile communication network 100 and the IP network
200 which are contained in the mobile communication network -
IP network gateway device 10, or the mobile communication
terminal 300 and the IP network contents and service provider

400.

In Step (6), the rule executing unit or the policy
éxecuting unit in the mobile communication network - IP network
gateway device 10 corresponding to the received IP packets, in

other words, the connection path selection executingunit 1132,
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gateway device 10 can process the I P packets while changing the operation
dynamcally. FIG 11 shows a sequence of a Push service provided to the IP
network contents and service provider 400 by the nobile conmunication
network - I P network service control device 20, in other words, a service
for distributing the contents to the nobile comunication term nal 300
fromthe | P network contents and service provider 400. This Push service
is executed as described below. In Step (1) , the IP network contents and

service provider 400 perfornms a servige [ est (herein, a service request
in the Puthes@@ ey T e reEamihiing E:‘Gﬂ'liFuﬁggt'i%’ﬁ ﬂé‘f WSTIESRAT BT K

service contral . device. t t | | LCAli ¢ | P
net wor k ga?’éﬁ/ﬁlﬁtaggi%%lﬁgl qgﬁgﬁgoﬁﬁg% tsﬁaér e%lgmnrg'? &D?ﬁ %H}n{l?n%% flai-r%[1
service preMbderyH0 dit seldlicylheashny Cenieguesi3ipn thez PushomsernMidls is
contents incomng notification for the nobile conmmunication term nal 300.
In Step (2¥espeheiwebyle communication network - |P network service

control device 20, which has receivedq the Push, servic¢ requ sts_(:econtents
i nconi ng notifich®i8%Po tHe nbBE| &V rﬁ?fﬁ‘?‘t‘:‘élfri‘%nupéim%l Eﬁo)poflrlocr% t he

o netuor keRQOLENhT Ak 113501100 B QMIdEr AdButbio0RETICad 0t Rialae

service reques et’” nobl e conmuni cation termnal 300 to the
mobi l e cogpupbecaties, network - | P network gateway device 10 which

contains the nobile comunication network - |IP network service control
devi ce 20 itsel fThum, Syepx¢GutingHhawbilks ebhaklidas BAVAF sBF during

network gateway devjce 10, which has recejved the Push .req t fr he
mobi | e conkiiRi BRFIH- PRt W% moﬁﬁq..&wqp:&g%% R o- ﬁnEtw%?,}(t

I'ce
t r.-anjsr‘ri ts &Q@e\'ﬂ&? Qigﬂ%e et cjzaflﬂ (fﬁlca'c%%ss tRelf® p%t?cielt% while changing the
operation dynamically.

FIG. 11 shows a sequence of a Push service provided to
the IP network contents and service provider 400 by the mobile
communication network — IP network service control device 20,
in other words, a service for distributing the contents to the
mobile communication terminal 300 from the IP network contents
and service provider 400. This Push service is executed as
described below.

In Step (1), the IP network contents and service provider

(c\ 400 performs a service request (herein, a service request in
the Push service) to the mobile communication network - IP
network service control device 20 through the mobile
communication network — IP network gateway device 10 which
contains the IP network contents and service provider 400 itself.
The service request in the Push service is contents incoming
notification for the mobile communication terminal 300.

InStep(2),thenmbilecommunicationnetwork-—IPnetwork
service control device 20, which has received the Push service
requests (contents incoming notification to the mobile

communication terminal 300) from the IP network contents and
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comuni cation term nal 300 through the nobile comunication network 100.
In Step (4) , the nobile communication term nal 300, which has received
the incomng notification, transmts an incomng notification response to

t he nobil e conmuni cation network - IP network gateway device 10 through
t he nobil e communi cation network 100. In Step (5) , the nobile
communi cation network - | P network gateway device 10, which has received

the incomng notification response fromthe nobile conmunication term nal

300, returns the Push, serv request, r espon to the. [ j.cation
| network ?eFWﬁ%t%??l§%¥v4€§' c%gﬁri%?l?evﬁbee B Isr?rgil(ra%eb(g@)%u,cé t Ee rrrgbi | e
O 22 o h“tmx#oﬁiié’ REIMARY ca$SbU Gl GRRd D! 300Viee 2Re WL as

received t service request response fromthe nobile comunication
network - ¢Hamieivetkogahewmyriiev a@ Iktwathrgstéewey i devhtaglAowhfiicdat i on
response to the I P network contents and service provider 400. Thus, the IP
networ k comeehainarithe Mebddeveemmant atignmadiPther IBARTIRFF SEEHYRE
notification of ih(g cont egés.%o _rLge nobil e conmunication termnal 300. In
Step (7), BRPHRRLCORYEREs<Yi ghifF tomunication, the 44 nobile

comuni cat on 1 o ihly 090, MLl DS cERGSRYEA LR niAGORK PTPRGI RN | on
transmts contents acqul sitlon request s to the IP network contents and

servi ce prgytéesy 47 ickhiloh wiasclsénls rheeinednilng Pushi fequesdnirem tdeep
(8), the IP network contents and service provider 400, which has reciei ved
the cont ermebibeuicommupd casdoas ne twatikur ns IEhdeoftdht eTREGEI SPHET

mobi e comATT S bn SErRBHES the Taruny ko ot FIEAERnd o Y Robide the
L communication terminal 300 through the mobile communication
network 100.

In Step (4), the mobile communication terminal 300, which
has received the incoming notification, transmits an incoming
notification response to the mobile communication network - IP
network gateway device 10 through the mobile communication
network 100. .

InStep(5),thenmbilecommunicationnetwork-IPnetwork
gateway device 10, which has received the incoming notification
response from the mobile communication terminal 300, returns
(“) the Push service request response to the mobile communication
network — IP network service controlhdevice 26.

In Step (6), themobile communication network — IP network
service control device 20, which has received the Push service
request response from the mobile communication network - IP
network gateway device 10, returns the incoming notification
response to the IP network contents and service provider 400.
Thus, the IP network contents and the service server 400 can
perform the incoming notification of the contents to the mobile
communication terminal 300.

In Step (7), by the contents signal communication, the
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gateway device 10 perforns a header conversion process for the contents
signal sent and received between the nobile conmunication termnal 300 and
the P network contents and service provider 400. By using the above
procedure, the nobile comunication term nal 300 can acquire the contents
fromthe IP network contents and service provider 400. The contents can be
distributed to the nobile communication termnal 300 fromthe side of the
| P network contents and service provider 400 by the entire sequence of

FIG 11. '\%Ség_@a_tc&nlﬂﬁuﬁ}t%hci%{ ViSenDAS) bees , dsafidibesla &S rakedxatp! the Of

service. In addition to this, location information providing service can
be provi defincomingi c et pf Bsetion pcattransmifi st hecombeh s c ommg icsttiiam
termnal 300 is acquired in the nobile comunication network - |P network
servi ce cohefBestaetpcth@OIRMEOF deantenthand SRk RIS 44

service provigder 400. A seryice process, .profpcol nyer si

nter f ace VELERTAT mant R BSRPERS e B FER: prdUESeR e et i ke,
which are psedogk éfﬁéeﬁtg%n@rs%fvm@eegﬁey%@eqn4bb? wiDOh | 1a & GEBIERL | On
network - |IP network service control device 20 at an application |evel on
an HTTP. 4bhdhuspontentde amjuisd tdemureqakisas , netadukns |theetosmtientgat eway

device 10 and the gateway connection control nmethod  according to the
present endedvaBhEioRy LEEWGtat FAGPRAER tHE thHELI PR TAMFIFENIIGT & wor k -

| P network serviég g@gagenent devi ce 30 and the nobil e conmmuni cation
network - PPFAEPHGr& service control device 20, it is possible to provide

various nobi | e GOFEUWH LA mSBE Y eCESmmYRE 8¥€bn héthSTROSSIPIh@ thdrk
support a change or addition of functions, by changing or adding the
applj cati ogatdinap devide 1opsrboems ca dig@uimrt cohwerhangeprocess for the
| contents signal sent and received between the mobile
communication terminal 300 and the IP network contents and
service provider 400.

By using the above procedure, the mobile communication
terminal 300 can acquire the contents from the IP network
contents and service provider 400. The contents can be
distributed to the mobile communication terminal 300 from the
side of the IP network contents and service provider 400 by the
entire sequence of FIG. 11.

Note that the Push service has been described as an example
of service. In addition to this, location information
profriding service can be provided, in which a present location
of the mobile communication terminal 300 is acquired in the
mobile communication network - IP network service control
device 20 and provided to the IP network contents and service
provider 400. 2 service process, protocol conversion, an
interface for the IP network contents and service provider, and
the like, which are used at this time, are implemented on the

mobile communication network — IP network service control

device 20 at an application level on an HTTP.
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or addition flexibly. FIG 12 shows associ ation function between the nobile
comuni cation network - | P network service control device 20 and the

nobi | e conmuni cati on network 100 or the IP network 200, by the nobile
comuni cation network - | P network gateway device 10 according to the
present enbodi nent. The nobil e conmmuni cati on network - | P network gateway
device 10 defines individual interfaces 1, 2, and so on, in accordance
with a service type between the nobile comunication network - |P network
service control device, 20 and the nobile conmunication ne_t\/ﬂgk - ‘.;Prk
network gateway 8BYPeelnotharaeRile FIPPIRESE10B NePEY ont A Bt bved
on a software _basi s _for si.gna r : Qa1 S8 W dape.
The si gnal gag?‘é"(&:l séleﬁécﬁmito T%? iltrlllgt %%%l%ﬁlfag’; E’g’?{n%%%%lcessi n%&u\r?ilefﬁlll

functions gscer@ialy tHesReipt&sERESmbINBRENDP by tdes oxmba t eng onbruinitdrat | on
network - I P network gateway device 10 judges the service type and the
dest i nat i omobidguestmunbyathen| Pepuckkts FRowdtmerk rapnvie Manggement
conmmuni cation network 100 or the_ | P network 2QO. V\h%ni‘?Y t ae _ dI;;'Pst ier]tavggrqcn IS
judged to Bevire ABbAPE EBANBIRPLAE GRTHMRMGAELCR IS rk ‘serid ce cont r ol
device 20, (L0g; HADLLA, EOTMHOLEELI 260 40 Detybikip1d RPN Hadataneyuglevi ce
10 perforng th& pr ot ocol~ convérsti oh Tn accordance wth the service type,

and transfgppiibheochiluAaeketsnt @elrte cazhi | Rozeswemi,catti dis metssdtkle dd°
network service control device 20 through a interface corresponding to
t he servi ceupppetanvhgnuhes additaonsofi functimassobyshangiggtPriasdtiithe
nmobi | e comruni cati on net wor

i nver se prBFSc‘BPPEE')HQEFQFonkT%# 'tP h’e{]ﬁﬁm@rﬁ%(%’%f%@q %ngp[;@gcfﬁt}lg%rpeféé;haare ©
re§_ppnse fSQnL&QSthBi kfexggmni cation network - I P network service
control device ,

FIG. 12 shows association function between the mobile
communication network — IP network service control device 20
and the mobile communication network 100 or the IP network 200,
by the mobile communication network - TP network gateway device
10 according to the present embodiment.

The mobile communication network — IP network gateway
device 10 defines individual interfaces 1, 2, and so on, in
accordance with a service type between the mobile communication
network - IP network service control device 20 and the mobile

O communication network - IP network gateway device 10. These
interfaces 1, 2, and so on are achieved on a software basis for
a signal process prepared for each service type. The signal
processing unit 111 in the information processing unit 11
functions as one of these interfaces.

Thereupon, the mobile communication network — IP network
gateway device 10 judges the service type and the destination
requested by the IP packets received from the mobile
communication network 100 or the IP network 200. When the
destination is judged to be the mobile communication network

.- TP network service control device 20, themobile communication
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and returns the packets to the nobile comunication network 100 or the IP
network 200 which is the service request source. In other words, in

provi ding service to the conmunication termnal or the predeterm ned
conmuni cation devices 300 or 400 of the nobile comrunication network 100
or the IP network 200 wutilizing the nobile comunication network - IP
network service control device 20, the nobile communication network - |IP
~network gateway device 10 is configured to perforn1a|| the pr ot oco

conversi ons and packet transferri esses for th acket
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or the I P networ processing function o e comuni cation
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net wor k zowtm@ﬁ@qmmqlede@émao cthiahmet WokRrface gryesponhi egvdp
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which are distri rom the nobi e 47 communi cafion network -

net wor k se:wm@rmmauwaedeuecm p3Q fanthsShnedrsa Iiﬁtetdwze/cpﬁkre&)slon
retaining unit in Ste In Step (3), when the nobile comunication

network - CPfPthﬁe'ER/\Bﬁlzﬁgéﬁévﬁthéﬁ@équﬁrjeg@gééi IeRRONIR fﬁ-‘@@et%awbplsacket S

|1 owed_t through, th t f th k
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control device 20 as th tination.
or the IP network 200 which is the service request source.

In other words, in providing service to the communication

terminal or the predetermined communication devices 300 or 400

of the mobile communication network 100 or the IP network 200
utilizing the mobile communication network — IP network service
control device 20, themobile communication network — IP network
gateway device 10 is configured to perform all the protocol
conversions and packet transferring processes for the IP
packets transmitted and received Dbetween the mobile

Ci\ communication network - IP network service control device 20
i and the mobile communication network 100 or the IP network 200.
The processing function of this mobile communication

network — IP network gateway device 10 is further detailed.

When the IP packets are transmitted from the mobile
communication network 100 or the IP network 200 to the mobile
communication network — IP network gateway device 10 in Step

(1), the mobile communication network - IP network gateway

device 10 performs judging process by each of the rule/policy
executing units based on information described 6n various

rules/policies which are distributed from the mobile
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Ther eupon, the nobile communication network - |IP network gateway device 10
transfers the I P packets to the nobile comrunication network - |IP network
service control device 20. At this tinme, the nobile conmunicati on network
- IP network gateway device 10 perfornms the protocol conversion suitable
for a service dedicated interface (herein, an interface 1) in accordance
with the service type requested by the IP packets, and transfers the IP
packets to the nobile comunication network - |P network service control
device 20 through the service .dedicated interface. T %gg . obi | e
connunicatFBﬁmHgEﬁBFROP PPtHQF&DFkiﬁd%ﬁE%% devt ce” 1 %%3 |¢é§%ﬁ%ggg$€ice

type, the gs%aggggggsihh%hgo%ﬁ%,/p%'i‘icarh%eit%%tﬂnfd Galion Myt @) Lhe

transferre . The nobil e conmini cati on network - | P network
service control rdeyigs 29 exerii ehet hobsdrpveommpnocessonegatsoel HyIR he
received I P packets in Step (4), and returns the |IP packets,__to i ch the

servi ce proetwerkagabeeaypievicedd jneasse thehi tee EefRiVedatl RETEWork -
| P network gateway device 10 throu he dedi.cat.ed. ] c | p
(5). In St %ﬁe(%%lg“?‘ﬁé:%é’ﬁislset Sﬂﬁaﬁrc%a?‘? "'S'r%e‘t‘\‘/\&/b"r’k°’i Q’Itfﬁgr}gtﬁ%hd%%ése

gat evay deyl.Ceadf PRI LAY Mdiles d S fioB AE0EBmEATLRESbAMaBwo L RE- | 12
packets returne 1T_'romthe nobi | e conmuni cati on network - | P network

servi ce copbtRbrReyA€ewaP dmaiask A0 filenitafdesathemolsiiod cranmurel ¢atizdmed
service type, destination, source, and identification nunber, judges the
desti nat i onetwowki ch tHRe hPtwezkkeserehonl cPetret udsddcend® rafsf el the

| P packets to the . correspondi ng destination. As described above, by
transferriA§SthB2FE°Backet required for providing service to the

CO%'mTPm cation tetf'ﬂ%?@'ﬁpon, the mobile communication network - IP network
gateway device 10 transfers the IP packets to the mobile
communication network — IP network service control device 20.
At this time, the mobile communication network — IP network
gateway device 10 performs the protocol conversion suitable for
a service dedicated interface (herein, an interface 1} in
accordance with the service type requested by the IP packets,
and transfers the IP packets to the mobile communication network
- IP network service control device 20 through the service
dedicated interface.

Thereafter , the mobile communication network — IP network
gateway device 10 retains the service type, the destination,
the source, and the identification number of the transferred
IP packets.

The mobile communication network - IP network service
control device 20 executes the service process requested by the
received IP packets in Step (4), and returns the IP packets,
to which the service process has been performed, to the mobile
communication network — IP network gateway device 10 through
the dedicated interface 1 in Step (5).

In Step (6), themobile communication network — IP network
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or the predeterm ned conmuni cati on device 300 of the nobile conmmunication
network 100 or the conmunication termnal or the predeterm ned

comuni cation device of the IP network 200 and perform ng protocol
conversion/inverse conversion required at this tinme in the nobile

comuni cation network - I P network gateway device 10 according to the
present enbodinment, it is possible to provide basic functions to the
nobi | e conmmuni cation network - I P network service control device 20 to be

dedi cated for the, packet high-val ue;added i ; ows
the funct i%ﬁt%VaYecF%‘?%? 1 BEASHS tggnﬁlﬁ‘r’l%g%%i%ﬁoﬁé‘?é;\gﬁ%q&él%#%?vo\g? k

gat eway de%ﬂléenl% éﬁ%en}egh*i%e@?kbﬁ ERETHGH CBS | e} Ve thi D restivb ke | P
network 200, Tn order to distribute contents and services between the

nobi | e cormumMphegwber §ervieealcciftandevtiee! 20 dmsteshoy el igdormation

provi der 400. The nobile comunication network - | P network gﬁ%emay cpevice
10 cont ai nsucheas Pthet WBER1NEE SREVEERt ZVRE | PEFIRGHK OTeo MRS arth

service provider 400 throu t he | P, net war k - I AT cgd | on
network - FPPRELHSFREYSE e’ae\;’i%%geﬁw%eer F%%%nigﬁgoggglr)aﬁgﬁ and plraff)cess,

whi ch are Iggéfcggggslﬁﬁaf&ﬁei PEREPREE O LS EINRFR risnt hE TV placRes s to the
|

rul es/ polities stributed fromthe nobile comunication network - IP
network sgsvirésponanggnesstiratten30, for the | P packets transmtted from

the I P network contents and service provider 400, judge t he_servi.ce type
and the destinatd®n desquddesd BYPOVRe IWpJﬂ?&%ﬁer‘Jﬁé‘?‘foiﬁf ﬁ% r‘aoﬁ]%egtol

conversion_ in accordance wiih the _cor ndi LGS MRE M nal
transfers fﬁ‘éu’rﬁegag‘%’ét%r?%lc?ﬂég S&E‘P@‘é%i‘%%{}%lg@g:g?ﬁuﬁé%on_ | addit; on,

t he" pobi | e, £opRUNL£8hLLE-ASHLYAT kommbRicBeE e Megaicenap od@d ahel tngker¥er ms
t he -operation and process,

communication network 100 or the communication terminal or the
predetermined communication device of the IP network 200 and
performing protocol conversion/inverse conversion required at
this time in the mobile communication network - IP network
gateway device 10 according to the present embodiment, it is
possible to provide basic functions to the mobile communication
network - IP network service control device 20 to be dedicated
for the packet high-value—added service process.

FIG. 13 shows the function of relay of the mobile
C) communication network - IP network gattway device 10 between
the mobile communication network 100 and the IP network 200,
in order to distribute contents and services between the mobile
communication terminal 300 and the IP contents and service
provider 400.

The mobile communication network - IP network gateway
device 10 contains the IP network 200 and contains IP network
contents and service provider 400 through the IP network 200.

The mobile communication network - IP network gateway

device 10 performs the operation and process, which are defined

by the information described in the various rules/policies
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} which are defined by information described in the various rules/policies

distributed fromthe nobile conmmunication network - |IP network service
managenent device 30, for the IP packets transmtted fromthe nobile
communi cation network 100 and the nobile communi cation network - |IP

network service control device 20, of which the destination is the IP
network contents and service provider 400, judges the service type
requested by the I P packets and the I P network contents and service

provider 490s+106,083'3001 (R nPEE{ Q' dBhneh ity ALALAL Ao R/ ET £ ALthbrk

accordance w e correspondi ng service, and transfers the I P packets to

the correspopdi B8 MasddaadhOdedins, 30 hefddhiHe 100 paketal itdaneiivydd - | P
network gateway device 10 according to the present enbodi ment achieves
t he nut ual fxemmhe d& neswamkngonhenkeband serviee cdvider 4t k Judgep

network service cqontrol device 20, the nobil e comrunication etwgrk 100,
and the | PFRRERSVR SEohTRAEIGRe 'wtﬁr%FagPeszeé?bwﬁgen%%ﬂa\ﬁe S

comuni Ca%%f@%‘ﬁé:'ﬁe‘ PoBELYRr kccfg'?\;@iﬁ%%c?n gg.}ﬁ' cg-40-a90k8 Npithe iR

network ¢ n service provi I nes m ni mum functi ons,

prepar ed idotespdidlny seFiWd €gbkOhietwanls ferlkPrnetimopkckere €@ ttent r ol
device 20 50 and the nobile communicati on network 100 by using the
original dratkspondine desyimatiomrt hod on the original protocol, or
various service Jinterfaces which invg%g t he servjces, between .the bile

comuni cati on netfoRRAL T PRttt KGRI ﬁayc?ENHQ%Fa?ﬂﬁnanetH@rFP netWor k
content s Ak a8 IR Y el 000 L EGrnO O lof A AP BBl elsies

service inter enables t he twork conte service provider
400t o utiwtiieh tiee wafiaed fuincinbesmetishedeskirlibedonmintkat vamrivetswor k
100." Thus, the IP contents and service provider 400 can provide
rules/policles distributed from the mobile communication
network - IP network service management device 30, for the IP
packets transmitted from the mobile communication network 100
and the mobile communication network - IP network service
control device 20, of which the destination is the IP network
contents and service provider 400, judges the service type
requested by the IP packets and the IP network contents and
service provider 400, the destination, performs the protocol
conversion in accordance with the corresponding service, and
,) transfers the IP packets to the corresponding destination.
Thus, the mobile communication network - IP network
gateway device 10 according to the present embodiment achieves
the mutual communication among the mobile communication network
- IP network service control device 20, themobile communication
network 100, and the IP network contents and service provider
400.
The mobile communication network - IP network gateway
device 10 contains the IP network contents and service provider
400, defines minimum functions, prepared in the mobile

communication network — IP network service contrel device 20
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various services, which utilize the nobile comunication network
functions, to the conmunication termnal or the predeterm ned

conmruni cation device 300 contained in the nmobile comunication network
100, by conmbining these service interfaces as necessary. In other words,

t he nobil e conmuni cation network - I P network gateway device 10 according
to the present enbodi nent can provide platforns, which are freely

custom zed and for providing service utiIizing t he nobi |l e comruni cati on

network fungtion to ,the conmunication t fl
communi cat #Bf TS0 %CBWPHécg%agno?e Ema]lboq)g%ggrrlrﬁ |ca%?%rﬁ?d&ﬁgatlv\ork
100, to th PELYOL, oC QAL 180Gk d"&ﬁ! PHEVbeeh 1 nAdA0 priRAIRIJY NG O
FIG 13, t ggggnngct |[tor(1e of l)?%P and t1ﬁ-§5 pl atform prgw di ng functions of the
nobi | e conyepieabi sarvies inrderfddenehimtk igabéeayhdestxel a@s adooiteny to
the present enbodinent are described. As shown in FIG 13, the nobjle

comuni cat Eba mebibe kcommmm@wplk RREENEY WA e TP Ha TRLRHAY 956 Shr k
i nterfaces

oki
networ k-1 B ATEeF MET R RRRERT SR Redyat & P Bt ETbD Wt 5
on the origjgal.pg Oé&ﬁﬂnaﬂt?ée&f nalay ksd At d aGRfedfaces Aithb 58k Othar €

I npl ement ed on HTTP. addition, the nobile comrunication network - IP
net wor k gaIBMﬁytderkceoﬁﬁehas andvseev1cenpmow1dew|é@a rtcenftaddisz el the  and
so on for each of services 1, 2, and so on, between the nobil

connunlcatV@ﬁlﬁéﬁméﬁRCtlpps ﬁétﬁbﬁkm§bﬂéﬁcSOE@HPPSFt&QFIB??ﬁ?é%u}Q%m _
O € COMTU Ca S AP ns MBI AR S ) on S v 0
i npl gment ed, ppofhe S%Q:R}lc%aé,' OpnhikAYeit Ofiide ta@ui ehENé |cy@funication
| network functions, to the communication terminal or the
predetermined communication device 300 contained in the mobile
communication network 100, by combining these service
interfaces as necessary.

In other words, the mobile communication network - IP
network gateway device 10 according to the present embodiment
can provide platforms, which are freely customized and for
providing service utilizing the mobile communication network
function to the communication terminal or the predetermined

(“\) communication device 300 of the side of the mobile communication
network 100, to the IP network contents and service provider
400. _

Referring to FIG. 13, the connection of xSP and the
platform providing functions of the mobile communication
network - IP network gateway device 10 according to the present
embodiment are described.

As shown in FiIG. 13, the mobile communication network -
IP network gateway device 10 has several network interfaces 1,
.2 and so on for invoking a minimum mobile communication network

function defined by the original header or the original method
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In Step (1), the IP network contents and service provider 400 transmt, to
the nobil e communi cation network - IP network gateway device 10, the IP
packets of the service request for utilizing the nobile comunication
network function service (herein, service 1) provided in the nobile
communi cation network - |IP network service control device 20. The origi nal
protocol on HTTP (herein, an original protocol 1 on HTTP) is used as the
protocol to invoke the service 1. Through the original protocol 1, a

ervice request is . transmtted to t mobi |l e, co ni.catd._o twork, =41 P
?let\\//vl)rk g %J’eg\ﬁ?lqsnt'éxﬂld’é‘qiﬁFO%if’cf’ﬁri's ?ﬁﬁﬁ?slt'h%tvfg%n:%eﬁfac%n gﬁ\tAg'ga?\%d
service prayl def 400 9p1anghecknGADRES, COMRNI £ OloRP! Wik mdBHILS | on

whi ch is invoked by an extension nethod, in other words, the network

i nterface, conftudeshghiahend twoki R Enadivbirkrogatnfwahdeviiorct( bas dprthee
ext ensi on header. The nobile communi cation network - I'P network gateway
devi ce 10 rdenrpfidevite intenfacesdo, 2vhandes? igafraneaghef KgxyLees

request perm ssion{rejection requested hy.-the [P p | rd e
st D T 3 S ] SAL SOl S Sl heild Bobo AR EER hacaBse 920
mobi | & compuRpleak Q&@f&%&ﬁfro'lpd@@&%rfo ariP tHALRBY1 d @il £xpot es
prot ocol conversion In accordance wth the requested service type by the
network i nhetfraek 4 fronetWwbeksgavéway detivotiifer Tbeds,se¢treicebidretrol

comuni cation network - |P network gateway device 10 converts the origina
protocol devhcpTimtenigasse bri girnANGhrsPoH ATY oPrigdngds RLQE % ol

e e L S ReSedrofign TR Lo GRLGR B YERK sl fra EENORdy G2 ey
I's; the destinatipp.sddy Qugh ¢ 1pSLEVIEBK (U It Slanticee vl gt sy ilder
400 transmit, to the mobile communication network -~ IP network
gateway device 10, the IP packets of the service request for
utilizing the mobile communication network function service
(herein, service 1) provided in the mobile communication
network - IP network service control device 20.

The original protocol on HTTP (herein, an original
protocol 1 on HTTP) is used as the protocol to invoke the service
1. Through the original protocol 1, a service request 1is
transmitted to the mobile communication network — IP network

,) gateway device 10. At this time, the IP network contents and

L ‘ service provider 400 designate the mobile communication network
function which is invoked by an extension method, in other words,
the network interface, and designate invoking conditions of the
functions by the extension header.

The mobile communication network - IP network gateway
device 10 identifies the service tYpe, the destination, and
service request permission/rejection requested by the IP
packets in accordance with information described in various
rules/policies.

Thereafter, the mobile communication network — IP network
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In Step (2) , the nobile comunication network - IP network service
control device 20 which accepted the service request fromthe |IP network
contents and service provider 400 processes the requested service 1, and

returns the results thereof to the nobile comrunication network - IP
networ k gateway device 10 through the service control device interface 1
dedi cated for the service. The nobil e communi cati on network - | P network

gateway device 10 perforns processes of inverse protocol conventions as

L5 Y B, T R B 100 5 i

the recei v& ace orresponding to the

service 1, ,3nfl 8L Wduddied aehlitd eypkhsy [thd alewidckconterracant Ser vi ce
provi der 400 which is the service request source. Thus, the |IP network

contents amtessrmiiose provindeth4@0vomism, sbeawbidmicomninieapdbpnnetwork

comuni cati on network function _ services Brovided in the nobjle
cormmuni cat FoRP MRk Jateway SRyiEes dPy FRBVEEREr the RAAFERDD REF A t he

pasi s 1 Steh HAF e bR r ekt DRARHIS L HBE, REY S8 bR

basi s. onmuni m nal or t pr edet er m ned

comuni cat @k :8eViiee «3¢aceont.ai nek b e NBbthen i 608TBAI aattworknet iir k 100
can access the I P network contents and service provider 400 existing in
t he |1 P net netiko2B0 geltemagh devigpecldi cranseitacdhehckRi packatpntter fElt 4).

In Step (4), accepting the service request of the HITP. projfpcol e from
the communFEEViEER U Madedd cengl “&@duér%%&‘&%m&f’ t%‘gﬁo 8% Y 300

gghfgniz cgﬁtagggsFégtrgﬁedgg?%%eaﬁgggggkgaﬁhon netmnrk'loo,.the | P network
provider 400 returns responses for the
P In Step (2), themobile communication network — IP network
| service control device 20 which accepted the service request
from the IP network contents and service provider 400 processes
the requested service 1, and returns the results thereof to the
mobile communication network — IP network gateway device 10
through the service control device interface 1 dedicated for
the service.

The mobile communication network - IP network gateway
device 10 performs processes of inverse protocol conventions
as well as the addition, deletion and the change of the original
header for the received results by using the network interface
1 corresponding to the service 1, and returns the results to
the IP network contents and service provider 400 whiqh is the
service request source.

Thus, the IP network contents and service provider 400
can select and utilize mobile communication network function
services provided in the mobile communication network - IP
network service control device 20 through the mobile
communication network - IP network gateway device 10 6n a
minimum basis.

In Step (3), the communication <terminal or the




correspondi ng Wb contents or the service requests through the interface
4. Thus, by utilizing one or a plurality of the nobile comunication
network function services on a m ninumbasis through the interface
provided in the nobile comrunication network - |IP network service contro
device 20, the IP network contents and service provider 400 can construct
the original service utilizing the nobile comrunication network functions,
and provide original services utilizing the nobile comrmunication network
function to the service request of HITP protocol base fraom

t .
communi cat Pasdesermiaedorormenigr blen é%ﬁﬂlr%%@rﬁﬂww%&nq*éggé@‘%’obe of
the mobile  commul ﬁ%‘p"ﬁs@ﬁéﬁg&g&"g@A?cé‘eés%é’Il%meeﬁw{éﬂ Sontents

comuni cat FOA™HEE B At eway device In the service

provi di ng §Mat§&@£&@?%%d& abbe:pr S8 19MbRdi e Rk tGR kP2 OU| tier dugh
platfornms to enable the IP network contents and service provider 400 in

the | P netwoslec2ffict dnpeefhade dhegeial, ser\indces faice i42i.ng t he nobil e
comuni cati on network function to the comuni cation term nal éﬁ?t
c

predet er m ned coRMuFteRt fHh, RSFERTINY B (IREVHET | P TR HAF et wor k

100. 54 For exanple, described ig.the ¥ he Ll cqygrunigati on
network - PBOR&F rkbgngiggogon?Pgl g@?@%&%%tﬁgbovﬁ esJJ%Pésent | ocati on

i nformatiog,-sgE¥beRindd BomRhMiE8tidnbievSEET3AN W 6t fB€ ecdn tathédieid P
network contents and service provider 400 provides "wal ki ng di stance

measuring skeevhele!lé¢ cornne imdtien cetmomik d0i0onther BF matwook gfontiants de of
the nobile communication network 100, (i) The IP network contents .and

service praPAdesesEcer eddf Pesder wafkPng "t e TRERIMFAY s&PFi ctequest

frpﬁjthe corresponding Web contents or the sexrvice requesfs through the
interface 4.

Thus, by utilizing one or a plurality of the mobile
communication network function services on a minimum basis
through the interface provided in the mobile communication
network — IP network service control device 20, the IP network
contents and service provider 400 can construct the original
service utilizing the mobile communication network functions,
and provide original services wutilizing the mobile
communication network function to the service request of HTTPF

(”) S protodol base from the communication terminal or the
predetermined communication device 300 of the mobile
communication netﬁork 100.

As a result} the mobile communication network — IP network
gateway device 10 in the service providing system according to
the present embodiment can provide the platforms to enable the

.IP network contents and service provider 400 in the IP network
200 to provide original services utilizing the mobile
communication network function to the communication terminal
or the predetermined communication device 300 of the mobile

communication network 100.
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nobi | e communi cation term nal 300 through the nobile comunication network
- I P network gateway device 10. (ii) In this case, the IP network contents
and service provider 400 transmts the present |ocation measuring service
request of the nobile comunication termnal 300 to the nobile

communi cation network - I P network service control device 20 through the
nobi | e conmuni cati on network - | P network gateway device 10. (iii) By
contrast, the nobile conmunication network - IP network gateway device 10

perforns prot oco#oﬁog\é‘{%@gl%n ad‘%iscgl%e]% Qgc%ﬁgarﬁyasrg o,_gﬁé]?gstmé &kﬁiﬂlg.et he

network interface transters present 1ocation measuring service

request tochbhRun$ekYies ActliobRe-nNpbihetwerigd 6aldorcdret el kKevilde rat wor k
service control device 20 through the service control device interface 1.
(iv) Recei prngittke rpyeessntoiochbiserimfernatior sobvlee” cohmufeEMLiIh
network - |IP network service control. device 20 executes .the present

| ocati on sedEHSEBY ahankEbipee Jcéﬁﬂu?ﬁ%&?i ’b?]t‘f%]f CRRteRdE 2nY SEHYHSTS t he
sear ch resylhgsabRe@e o dd Adle RO HEPHTURLGRL! Al ORERG s erd fedielupr k

gateway deVIcCe rrough the service control devicé interface 1. 55

Ther eaf t er thEhBDIE LemaRATERHGN 8rREhRDII00 ofPthetssik o foeh e waybidevi ce
10 perforns the inverse protocol conversion and other necessary processes

by using themmetiwakiont seftwerkl118Ad returns the present |ocation

i nf ti to the I P net Kk t ent d ' i der 400 whi.ch i
he sorvi ce roqubtt TuBuFEantpHh @A eI CORFENCE RREVEars B0

B e 8o PR B DRSS Ned AL U AR LB e et
) mobile communication +terminal 300 through the mobile
| communication network - IP network gateway device 10.

(ii) In this case, the IP network contents and service
provider 400 transmits the present location measuring service
request of the mobile communication terminal 300 to the mobile
communication network - IP network service control device 20
through the mobile communication network ~ IP network gateway
device 10.

{iii) By contrast, the mobile communication network — IP
network gateway device 10 performs protocol conversion and
other necessary processes by using the network interface 1, and
transfers the present location measuring service request to the
service 1 of the mobile communication network - IP network
service control device 20 through the service control device
interface 1.

(iv) Receiving the request of the service 1, the mobile
communication network — IP network service control device 20
executes the present location search for the mobile
communication terminal 300 and returns the search results
thereof to the mobile communication network — IP network gateway

device 10 also through the service control device interface 1.
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network contents and service provider 400 receives the present |ocation

I nformati on which is the service response results every mnute, and saves
the present location information as the present |ocation trace data of the
nobi | e conmuni cation termnal 300. (vi) Wen the nobil e conmmunication
termnal 300 transmts the reference request for the wal king di stance
results and the |P network contents and service provider 400 receives the
request, the IP network contents and service provider 400 conposes the map
i nformation provided in the |F network contents and service_provider, 400
and the prBbeneafseati dhe rmedlel bt §ommypdREFORoMFUARE T héPwl9ENRF pat h
fromthe point where the_  walki.ng distance calc ' S L g Leaquest s
transni t t eB2tEFEH RE TR Beﬁgﬁﬁﬁﬁi@ﬁ il(%’etres'ren#%§%b§86 %%ﬁ‘%%’g&b%?nt t he
reference peguesiotolslfe iRldd NG Jdbgt f8Ekg MaRInetwosk Lhessiatkel ams wel |
as calculate and transmt 'the total wal king distance to the nobile

comuni cat kefukgENithal pIRGentr duglattin iwbdimea chomubd c&heod Pnatatwdek | P
network gateway device 10. Thus, by periodically and rgfeatedly utilizing
the presenpntonssi il SEIVEHNEToRidrEe? OfiBH GIs 16nERSfS R HELGF HSANAST
services of the nobile conmunication network - I P network 56 service
control deWPB&S20, the I P network contents and service provider 400 can
provide an appl i @ﬂzt Thd Febilf il Ladd 0N ak@r Bebdhc30peonadery 400 s
person) of the wal king distance neasuring service with the service for
notifying tbpesnd tHe tshme patkeny patdt foromeasarfimgegerngceppeguedt @int to
the reference point and the total walking distance. Mreover, a
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location information which is the service response results

Q

every minute, and saves the present location information as the
present location trace data of the mobile communication
terminal 300.

(vi) When the mobile communication terminal 300 transmits
the reference request for the walking distance results and the
IP network contents and service provider 400 receives the
request, the IP network contents and service provider 400
composes the map information provided in the IP network contents

O and service provider 400 and the present location trace data,
display, on a map, the walking path from the point where the
walking distance calculation starting request is transmitted
from the mobile communication terminal 300 to the point the
reference request for the walking distance results is
transmitted, as well as calculate and transmit the total walking
distance to the mobile communication terminal 300 through the
mobile communication network — IP network gateway device 10.

Thus, by periodically and repeatedly utilizing the
present location searching service which is one of the minimum

services of the mobile communication network - IP network
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and the |like near the present |ocation of the nobile comunication
termnal 300. In this case, upon receipt of the spot information service
request fromthe nobile conmmunication termnal 300, the IP network
contents and service provider 400 utilizes the present |ocation neasuring
service provided by the nobile communication network - I P network service
control device 20, so as to identify the present |ocation of the nobile
comuni cation termnal 300 which is the inquire source. Then, the IP
network contents and service provider 400 collates the present |ocation
with the maprviiRfeoesRticol dentaé iy, ithet R rdetwWark 400 tesdsadndosekY+e@t a
restaurant existing in the radius of 100 mfromthe present |ocation,
Accor di ngl providerP4fBt apr ke EN FRplicantcda ’B?}§§f8e?°%‘ﬁmc%‘% provi de

spot informatiaqn _seryvice for .tr ) tLi he Nt tipngiodhgadi ng
t he presenFeIWB@Eai6Hiaﬁﬁn?ﬂengﬁgﬁg%déééﬁéé}O?E?%geogﬁgggjggot to the

mobi | e COmIUN Gal08e 65 BN t134RaBE 601 b6 #d1e nbRq ylitigSthe aeap Blifeth®
network contents and service provider 400 which is about to receive the

f oregoi ng s@NKiee pxenulmss the foregetsd APPAVEGERPERERP therrefeDenRcen
Step Si, the IF network contents and service provider 57 400 waits until
recei vi ng ®@odatvieds rdguaatale wplkine Hitanati on wal ki ng neasuri ng

servi ce request) g%%%%‘tv%tgpe%ﬁpégg&@&héf'&amﬁfé kisng ;di §Hages18E RS Uha R

service). Upon r e“servi ce request, the I'P network contents and

servi ce prQyedes ndQQohdl &ONBerYES addls 8BV £6e PRI 1dSrep) Sproviice soevise
network contents and service provider 400 does not receive the service

request, tiferd RonbEybng xongbusseiagdsset viacreptavraet  F0ENRRPEIIFPRSSs
Stn dIStn gp |5|n a%tdheg:h\go'r ZIC.i isi{e trtleearl: P tnl'?é \A%rlizs%rxllqt S?.B\tlzlac(:elo%r O\clalfde&héoomcgk?iig ws NO
communication terminal 300.

In this case, upon receipt of the spot information service
request from the mobile communication terminal 300, the IP
network contents and service provider 400 utilizes the present
location measuring service provided by themobile communication
network — IP network service control device 20, soas to identify
the present location of the mobile communication terminal 300
which is the inquire source. Then, the IP network contents and

- service prdvider 400 collates the present location with the map
(3 information contained in the device 400, so as to extract a
restaurant existing in the radius of 100 m from the present
location. Accordingly, the IP network contents and service
provider 400 can provide spot information service for
transmitting the map information indicating the present
location and the existing point of the object spot to the mobile
communication terminal 300 which is the inquire source.

The IP network contents and service provider 400 which

is about to receive the foregoing service executes the
 processing program shown in FIG. 20.

In Step S1, the IP network contents and service provider
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and also follows NOin the judgnent of "end" in Step S6. In Step S2, the IP
network contents and service provider 400 judges the contents of the
service request, and creates a service request including a service type
that should be requested to the nobile comunication network - |IP network
service control device 400 and the service contents thereof. For exanpl e,
the 1P network contents and service provider 400 creates the service
request, which is a present |ocation neasuring service request and
includes service contents requesting the present |ocation neasurenent of
the rr conﬁﬂﬁlwautanwnﬁmﬁrﬂﬂcﬁwv%m% & ORRENLEAt FEAVGEY & & ra PRI Tic

phone nunber. In Ste | P.network.contents._an 400
sends the EP%QF%B“S‘Q%JC‘E,Q F"@&‘L?é’ﬁmtgos?ﬁglfzﬁ Iheeques@ %@%gkﬁgﬁgﬁﬁatl ng a
URL of the ile et \walk Jtswenk service control

devi ce 20. (EﬁBthewégggygeag%ggﬁ Pngggigféﬁpgf thé'present enbodi nent, the

nobi | e comuni caghen resapk -of Prhet werk igat enwuekam cehelaP WP Tk

contains the nobile comruni cati on network - | P network #V|ce contr ol
devi ce 20 destgnasedndyseh'él%rlég@?fh@e@l?ﬁo0 ?%%?%sﬂﬁ%ea% JPERH TR d

service reguest %s to trﬁ{\ﬁ%ﬁ”ﬁ’r 2?%}{_‘%% 5 ehégr k&%e pg%v%ggrmle

conmmuni cat Bﬁpﬁg%mo 70l eV|ce y using the

af orement i gged néE‘t:eéé@f@e 1l:heT*?s"err’%f’?lfcfee&ecﬂi:dé%tlor eRentr | 0seke o0 dmasanied by
the nobil & conmunication network - | P nétwork service control device 20

I's returnegdnfiosdiei ¢& preiviRidr a0t ealts amd ees \ﬂmiangpr O\Ind@th%()“@’sd%:
response to the aforenentioned service request.

transmtti hgethlé Is%ﬁwlélé andy ferv i @rovpdegt w0k f@&ﬁf’é’ﬁt §Oaﬂg é‘é‘?l\’n%]e

prpvgder 4ggdm§ Ls %o&iows NO in the judgment of “end” in Step S6.

In Step S2, the IP network contents and service provider
400 judges the contents of the service request, and creates a
service request including a service type that should be
requested to the mobile communication network - IP network
service control device 400 and the service contents thereof.
For example, the IP network contents and service provider 400
creates the service request, which is a present location
measuring service reguest and includes service contents
requesting the present location measurement cf the
(--\) communication terminal or the communication device of a
specific phone number.
In Step S3, the IP network contents and service provider
400 sends the created service request to the IP network 200,
by designating a URL of the mobile communication network — IP
network service control device 20.

In the service providing system of the present embodiment,
the mobile communication network - IP network gateway device
10, which contains the mobile communication network — IP network
service control device 20 designated by the foregeing URL,

receives the aforementioned service request, so as to transfer
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receiving the response to the service. In Step S5, upon receipt of the
servi ce request response fromthe foregoing nobile comrunication network -
| P network service control device 20, the IP network contents and service
provi der 400 transfers the contents of the service response to the other
program which is the request source. In Step S6, the IP network contents
and service provider 400 waits until the next service request is
transmtted from the other program unless an end conmand i s received.

Thus, the other programrepeats to utilize the present ram
repeatedlylteqaethetﬁergéﬁeléeofeﬁh%§@°%%lﬁ %?WWHﬁh?aﬁiogagng?B thelfobi | e

t L
ccuml af cBSRHREIR PPFEAEe R CRal IS Todn, Rloes Ehar e et mn o ed®

services C@ﬂt@?fa%oy | dog d pbd eS| 8ePhrbbent P oes ¥isik n@arstxﬁrdcsbgrme
service provider 400. Next, the protocol conversion function of the robile
comuni cat mepinet Vum’nknun:ld%trheimonktgarkway evietwddki serydas |m@tw% h
reference to FIGS. 14 and 15. Wen the nobil e conmuni catjon networ

network gdewwep 80viseraburnedr BP nbhe ol ¥ Hee BFREk nEORHBOLT i ?%ﬁ%@%e 59
the IP packets transmtted and received.to apbile
communi cat PEH r’r {8&1065 Fhet $ PTG @gg %r%%?ﬁe tntyg_ nteleaecson’rmnl cation
net work - gprk service control device 20, which are contained in the
devi ce 10, |ﬁ er to achieve not only the protocol conversion between
the upper and | Duestépyst s dfitdroniragstiistiBlg thkesentécaoreauest hghe

different protocol conversion between the sane |ayer gHﬁ als t he nuj ual
communi cat IBn Hswadn €aetAREfoARd ?ﬁEVH%9|éE?V e?ﬁ& T he
devige, the B0LLECRRIYLEaHHER 18 ¥ A awfi i or

In Step S5, upon receipt of the service request response
from the foregoing mobile communication network — IP network
service control device 20, the IP network contents and service
provider 400 transfers the contents of the service response to
the other program which is the request source.

In Step S6, the IP network contents and service provider
400 waits until the next service request is transmitted from
the other program unless an end command is received.

Thus, the other program repeats to utilize the present

(j) program to repedtedly request the service request on a minimum
basis to the mobile communication network — IP network service
control devicé 20 as well as accumulates and utilizes the
service responses. Accordingly, various services can be
provided in the side of the IP network contents and service
provider 400.

Next, the protoccol conversion function of the mobile
communication network - IP network gateway device 10 is

described with reference to FIGS. 14 and 15.

When the mobile communication network - IP network

gateway device 10 according to the present embodiment relays

59




gateway device 10 perforns the original protocol conversion by performng
addition, deletion and conversion of the original header or the original
nmet hod, and packet transition, discarding and path selection and so on, in
accordance with the information described on the gateway rules, screening
policies and connection path selection rules distributed fromthe nobile
communi cation network - | P network service nanagenent device 30 on the
original protocol defined in the application |ayer or the equival ent

| ayer. Thus, the nobile comunication network - |P netwrk gateway.device
10 per f or mehenfRi@eckesantinpeari sthedi and fatrRiveh&nsbA ﬁg'era %’é%él}}?n

network 100,. .the |P network 200, or th | | i n He - IP
net wor k sePOPEES cOrEPRR: %ﬂ'%’é %%Fw%}ﬁsfoﬁte)&%gefs:%n{ nocﬁ?{ eéq:bo'm?uz\rllviq{:at i on
network - A@:iﬁ@t WBhknugakavayndeyd o A0 Fudgesdtwo P packete tooantamilt t ed
from one of the nobile communication network 100, the I P network 200, and

t he nobi | edeviBaN Catwioicnaed rordontd thedtiwrtheatarice dbntirplonfian &@ 20,
in ternms of the conditions including a protocol ty source_and, t he

: , th
dest i nat i oachbede sty epliethe MO??@%&%V@S%H&%&&& E’H% HREF FA9

hod def] ned HTTP d ' ] | Of |
doscr bed HAVERA 2sr < EpERRPRGIAs ERISESSREGHEE itld<, RICCAT TRt

comuni cat), phl o 861 W erd R Ptiidenggheveymé adyaa bAtdel eonnesutheilner or
not to relay the I'P packets. In addition, based on the screening policies,

t he nobi | ecommamicd tadn dr tweterot ke ndtwartswtkegdewirgs devi e Tetdcdar ds

the | P packets to avoid congestion, when the |P gackets go_[ th%{]' tr?‘i
limt of taedgkdeyicspabhl PPRILler CORBURLERFEONBHHHRAT €at i'dh e - IP

Netwprk S eyl &es THRALETh SEXEGFns Yhe bRISTRRY' Sr60BUR SOV OFs 164 WY K -
performing addition, deletion and conversion of the original
header or the original method, and packet transition,
discarding and path selection and so on, in accordance with the
information described on the gateway rules, screening policies
and connection path selection rules distributed from the moblle
communication network - IP network service management device
30 on the original protocol defined in the application layer
or the equivalent layer. Thus, the mobile communication
network - IP network gateway device 10 performs mutual

(3 : communication with either the mobile communication network 100,

the IP network 200, or the mobile communication network — IP

network service control device 20.

Thus, the present mobile communication network - IP

network gateway device 10 judges the IP packets transmitted from

one of the mobile communication network 100, the IP network 200,

and the mobile communication network - IP network service

- control device 20, in terms of the conditions including a
protocol type, the source and the destination, and correctness .

of the original header and the original method defined on HTTP

and so on, in accordance with the information described on the
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control device 20, or itself are transmtted. Mreover, the nobile

communi cation network - | P network gateway device 10 judges the received

| P packets in accordance wth the information described on the gateway
rules interms of the type and the destination of the service request. The
nobi | e comruni cation network - I P network gateway device 10 perforns the
prot ocol conversion between the upper and | ower |ayers, the conversion to
different protocol in the sanme |layers, or the conversion of the original

header or LAg.@hLALNGo MBI 0Rnble0tlg! Nalnbr AbBGAL S Ol 1P

Mor eover, conmiini cati on net wor network gateway device 10

reads out hBewbRrkOrNBbi QELHEEK 0f@t &WaPYdéPEce SET Vd€Ee FRlheStwhétiter or
destination, and the original protoco fromthe received | P packets,

j udges t hennét wor kedayt tbed@¥i peckette .whi ch the | P packets shoul d be

transferred, and_the _connection path for the Lransfﬁn i,n ac ordaqggamﬁth
the informationTREIFHHRP oR3SKE BIRR SIheeFdmy BetLdciesn FiRdLP1img

transfers Lhg.|PsREkehonl R, AEROLAANGE Wkl LOLLUGITEDI coPth Idniamidy the

nobi | e communi catronn networ k gateway~devi ce 10 can I nterpret

and edit thpeOrpOpackethepdeivaid ddwyest Domalwiier hee orp tgeciost gintate
protocol. For 61 the ones transmtted using the original protocol anong
the | P patkens theankinit edff ridre theoaeds | capaiphliitdsts opf néhRomebigee  t he

| P network 200, or the nobile connunicat%gg{netmoxk - 1P ne%ag&%aservice
control deGPEBUDHCathan BBFVRTE ormthiRetY Sfetidr& Ao e Pt e vay

devi ce 10 né%%%ﬂ%}?‘?ﬁ}béﬂ%%%ﬂgﬁ@%@%@i% h.'%%g%&h(gii‘fiip hﬁé@%&rﬁir deiirice

ori gi nal e judgnment in accordance wth the
i nf oy mat i oBodles6li @edies Lbe sereeseng Akl eransminteddet ernmines the

operation such as transferring or discarding the

Moreover, the mobile communication network — IP network
gateway device 10 judges the received IP packets in accordance
with the information described on the gateway rules in terms
of the type and the destination of the service request. The
mobile communication network - IP network gateway device 10
performs the protocol conversion between the upper and lower
layers, the conversion to different protocol in the same layers,
or the conversion of the original header or the original method

on the original protocol defined on HTTP.
_ Moreover, the mobile communication network — IP network
{j) gateway device 10 reads out the information designated by the
service request, the destination, and the original protocol
from the received IP packets, judges the network or the device,
to which the IP packets should be transferred, and the
connection path for the transfer in accordance with the
information described on the connection path selection rules,
and transfers the IP packets in accordance with the judgment.
. Furthermore, the mobile communication network - IP
network gateway device 10 can interpret and edit the original

header and the original method on the original protocol. For
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| P packets; (2) interprets the original header or the original nethod of
the I P packets by the judgnent in accordance with the information
described on the gateway rules, acquires information including the service
request type and the destination of the |IP packets and so on, and perforns
addition, deletion or change of the original header or the original nethod
as necessary; or (3) transfers the IP packets to the target network or
device by the judgnment in accordance with the information described on the
connection path selection rules. Thus, the nobile conmunication network -

| P net wor k thgatewayt devsnit 1€d ersirie & heurwil Io6AnBAPEREPSN2BABAGHE Bl Miobi | e

communi cation_network 100, the IP netmoggggoo, and.th in?pilgw % 100
comuni cat P8EkREEBFAN ST PR (BRSO tRE AR ¢ SREFYPLEAIOE BB ¥BY “usi hg t he

original protocgl, ri to F . SREER & 20 4 sPpid er
connunicathﬁ %gtﬁSrﬁéﬁkl%ﬂgétgﬁrt&%éﬁéﬂﬁ%ggévicé%%%9ﬁ2§§ndgﬁﬂe abodz

features isedaseki BadvibRoRoperbar Ferd cieh@ 0GomMenindiilen dommire artgimal
protocol on HTTP, the comunication termnal or the 62 predeterm ned
communi cat netiwdeki ce IBO@edwohe geitewayt devdcsoBi® e  comuni cati on networ k
100 and the communi cation term nal or

h d . ' '
o 8T R ar R BieblR oBY O SO BEL,
' th I+H ds r
e, LR RS T A Skt i contancs,

packets. The+RDbhé 6 COSFmEE Lo idys d1eibed br the seteenkngatehbyieslevansk 10
exam nes the source, the destination, the used_ protocol, the desiqyated
port nunbedetgmuinhe thesprretdpnaguch as transferring or discardingthe

Ay

IP packets;

(2) interprets the original header or the original method
of the IP packets by the judgment in accordance with the
information described on the gateway rules, acquires
information including the service request type and the
destination of the IP packets and so on, and performs addition,
deletion or change of the original header or the original method
as necessary; or

(3) transfers the IP packets to the target network or
device by the judgment in accordance with the information

(?) described on the connection path selection rules.

- Thus, the mobile communication network - IP network
gateway device 10 enables mutual communication among the mobile
communication network 100, the IP network 200, and the mobile
communication network — IP network service control device 20
by using the original protocol.

Referring to FIG. 14, the operation of the mobile

_communication network - IP network gateway device 10 having the
above features is described.

Upon performing the communication by the original

protocol on - HTTP, the communication terminal or the
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irregular original nethod and an original header of the received IP
packets, and discards the | P packets that are against the screening
policies. Meanwhile, the nobile comrunication network - I P network gateway
device 10 exam nes the identification information URl indicating the
destination for the IP packets that follow the screening policies, and
judges the network or the device, to which the |IP packets should be
transferred, in accordance with the connection path selection rules. The

nmobi | e communi cati on network - I P network gateway .C) devic 0 rf.ormns
the vari ouBTEAGtEEB nee AN BHP dFVd s3I O#nfc‘?%ar’-ﬁa ?ﬁéﬁﬁd@?&?’ﬂo‘?\,

del et i ; £ th " ai nal o . : q
el etion or _conversion of the , g0l nal h{%@%‘éﬁ??ﬁglbﬂ ggﬁlquMéone

(1) to (5) Fofmélrl’mtlﬁgtlf)ﬁ Ib%% QTS “transni network and the device

contai ned ptheeeiRrmaRddt BemhBnpasckebs beensri abedoEothles D@EVOE krios Ihe
device in accordance with the information described in the gateway rules.

Ref er ence netwpak Z0) tranBhEt e IRdpackets biycupingdde standakd nethedket s
transmtted fromthe nobile communication _network 100 to the npbile

communi cat PENERER viF Khe prigdnadr rethed\ 2 chﬁﬂ'ﬁ'bﬁl%vr%‘é “Z’bﬁo%%a%%rh t he
destinat | O?g%ﬁzggnﬁgggf%gt BE ! Ee@%g.gﬁtﬁont NS tl%dﬁfarc‘?dQEQ‘e mobi | e

communi cat \1/\10 0 the I'1°€ comuni cati ofd network - | P network

gateway device 18nhkSmobieBBinnEns A BIC AkiL@d rike -WIEK me o Mietgutidwaser vi ce
control device 20, the nobile comunication network - | P network gateway

devi ce 10 fedges tie exdmnimesordmeni senron, ntheordestimaticemor khesersate
control device 20, to which the |IP packets should be . transferred,_by using

I
the connecPFBROBALN SBPEEFIANALPAPOLRMUHREEr RN sSSRAPTRTD then
corr FSpondiggea}]?Ek:eorciQﬂ%w £8th88 and an original header of the received

IP packets, and discards the IP packets that are against the
screening policies.

Meanwhile, the mobile communication network — IP network
gateway device 10 examines the identification information URI
indicating the destination for the IP packets that follow the
screening policies, and judges the network or the device, to
which the IP packets should be transferred, in accordance with
the connection path selection rules.

The mobile communication network — IP network gateway

C) device 10 performs the wvarious protocol conversions and
processes including the addition, deletion or conversion of the
original header shown in the undermentioned (1) to (5), for the
IP packets transmitted from the network and the device contained
therein and the IP packets transmitted to the network or the
device in accordance with the information described in the
gateway rules.

Reference numeral (1) in FIG. 14 indicates the process
for the IP packetsr transmitted from the mobile communication
network 100 to the mobile communication network - IP network

service control device 20.
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network - | P network service control device 20. At this tine, the nobile

communi cation network - IP network gateway device 10 adds the original
header to the IP packets and transfers the I P packets, so that the nobile
conmmuni cation network - I P network service control device 20 can identify

the communication term nal or the predeterm ned comunication device 300
of the nobile comunicati on network 100 which is the source of the IP
packets. Note that the value of the original header added this tine is not

directly concer nReew tfhdegearanadifer W&ébQ@néHéb 61§yathléh0m§ padescHf the
nobi |l e conmmuni cation termnal 300, but is identification infornmation

associ at ed t\matllsmfteteplhcﬁmemntlhbemobilet bemmubi tattonmueteatrkohO@ ekorithee 300
in one-to-one, which is, defined by the ?at evvay rul es. Reference ghlmaral

(2) in FI G?“OPéllena‘PIEfa\:‘%%Cﬁé%rlb%@g%r Fof PR AR tea o AR Rt the
mobi | e compyn ﬁéﬁ%f@ é‘&&q\%{fﬁ%@gn d. Jdi§ mobpl & EQHPH”%&?HR@Q éllzgie'%lk - IP

net wor k gat eway e comruni ca Ion ne et wor k

gateway deweeect®oesenibigd &omﬁn%;agwalném;ﬂr - heewbaklgatdwayt his
section, or the like. Instead, the nobile comunication network - I|IP

net wor k gatlewdyedk¥ijosigkss rbhefmhtler@mlmicmﬁiorﬁmedmw si bh nedttigedh t he
network layers.,in the OSI reference nodel, Reference rreral CH'Q FI G
14 i ndi cat é@‘WHE%FB@E%l deyicRe2f p pRCKRIGH he IR tFE ‘?"r%rﬁ*l 4r3‘1ﬁ

communi cat E?Qns ?g&k b k.lFS)l %I )éﬁékc&%d%ﬂ%rg%\é%sé?ekelélﬂerlhfega \QRI k 200

(1P network con servicce provi estinatl on
desi gnat edd@tehlﬂ@néﬁ’ 96 IERith tbr 8RS MEd+PskHENdlAd endBilid @ cRdEniRiaaAidon

network 100 to the nobile comrunication network - | P network gateway
deylye 10 network - IP network service control device 20.

At this time, the mobile communication network - IP
network gateway device 10 adds the original header to the IP
packets and transfers the IP packets, so that the mobile
communication network — IP network service contreol device 20
can identify the communication terminal or the predetermined
communication device 300 of the mobile communication network
100 which is the source of the IP packets.

Note that the value of the driginal headef added this time
is not directly concerned with personal information such as a
phone number of the mobile communication terminal 300, but is

(\) identification information associated with the phone number of
the mobile communication terminal 300 in one-to-one, which is
defined by the gateway rules.

Reference numeral (2) in FIG. 14 indicates the process
for the communication between the mobile communication network
100 and the mobile communication network — IP network gateway
device 10. The mobile communication network - IP network
gateway device 10 does not edit the original header particularly

in this section, orthelike. Instead, themobile communication

network - IP network gateway device 10 performs the protocol
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the IP network contents and service provider 400, the nobile comunication
network - | P network gateway device 10 judges the IP network contents and
service provider 400, to which the IP packets should be transferred, by
usi ng the connection path selection rules, and selects the path to the
corresponding IP netwrk contents and service provider 400. At this tine,
t he nobil e comuni cation network - IP netwrk gateway device 10 adds the
original header to the IP packets and transfers the |IP packets, so that
the 1P network contents and service provider 400 can_identify the r
communi cat iconvegsionalbedvasre e did &red heba¥oRfruhic ro ST A0 of
t he nobil e caomuni cati on network 100 which is the source of the IP
packets. NBPEehat, also in this case, the value of the added ori ginal

header s not di kEebl¥nCRNAERARDIWS] PRISAOALL 4 I HPI RIS IR Sess Phone

nunber of the nobi'['é communication ermnal 300, but is identification

i nf or mat i ogowhicgl 18 paekénedt bynsmbt gad efibgm rihe snabid e ssowiutisth Wiarh t he
phone nunber of the nobile communication termnal 300 in one-to-one

Ref erence nemwwoak (4YPinetwcrkigatedaradevichel prielhe ?%rn?waﬁrmkets

fromthe P network 200 to the nohile 65 comunigcati network 100. A
charge for ‘B PEEKEEKcGRMARES: ia(?% isfrﬁrd'rcﬁalplrfi’w'gge%f é&@éd for the

communi cati on teggipal I Nh88HanSPERVUMEalhen deViga s of
t he nobile commﬁﬁ%gt i1%)ﬁr)1‘Eg ngié\%ér&&%Q%%% nange%rér, when}et he nobi | ep}ﬂ:

communi cat ikeAnBAEWeE frbR tnetmobklgatewayn textien e tecek vERC tie the
packets for the nobile comrunication network 100 transmtted . fromthe |IP

networ k 20@pbiikecommuyl eyt eB etnqgh 1 6P reererk gladesReYcgfdSfeal i'th can

be designated {9 (he, LB nel oLk, ot 1L 5, A0e SSEW £8P ¥ Jothe mobile

communication network — IP network gateway device 10 judges the
IP network contents and service provider 400, to which the IP
packets should be transferred, by using the connection path
selection rules, and selects the path to the corresponding IP
network contents and service provider 400.

At this time, the mobile communication network - IF
network gateway device 10 adds the original header to the IP
packets and transfers the IP packets, so that the IP network
contents and service provider 400 can identify the

(ﬁ) communication terminal or the predetermined communication
- device 300 of the mobile communication network 100 which is the
source of the IP packets.

Note that, also in this case, the value of the added
‘original header is not directly concerned with personal
information such as a phone number of the mobile communication
terminal 300, but is identification information which is
defined by the gateway rules and associated with the phone
number of the mobile communication terminal 300 in one-to-one.

Reference numeral (4) in FIG. 14 indicates the process

for the IP packets from the IP network 200 to the mobile
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400 which is the source, by using the original header. Note that this
original header is used only between the nobile comrunication network - IP
net wor k gateway device 10 and the IP network 200. Wen the original header
is added to the |P packets received fromthe IP network 200, the nobile
comuni cation network - |IF network gateway device 10 deletes the original
header, and transfers the |IP packets to the nobile conmunication network
100. Reference nuneral (5) in FIG 14 indicates the process for the IP
packet s betame@nntike vidh Iets@arnigpat i on network and the IP network. C For
Wb access fromthe communication termnal or the predeternined

conmuni cati on deﬁlcehaﬁgeoffmheJﬁbbpﬁ@ke¢onﬂgmmcaupéﬁlnétmbﬁk neggnablY he | P

network 200, nornml HTTP grotocol_ls used, and % nor mal HTTP, net hod
and an HTTPeR&RJERd SPE HRe FOHEHARAIGHPR e G 8 A ?F?ﬁp+ﬁﬁ rk -

| P net wor Kk | d t r #ﬁqr She,a0ei Ly on,
del etion an&gﬁﬁggg%ﬁg§%§?%X%%gggﬁglﬁg élﬁ%?%%? gﬁ%%%&g% %%ut nerely
performs theol.P prekster ) afséer thEOwWRELe ltfbrﬁ:ﬁlﬂlﬂbtﬁhlﬁlermmzeoﬁrk. & ,Ipmil
sending service) 66 of the contents fromthe | P network contents and

service pnetWgsk gtevay deyicenh@niesaives teedfhpicketeHontigadHied
communi cati on deyi ce ;300 of the e co n|c tion.n shown
o L ORRER s FREA AR nabuner b ErPasTHe R T aR Uae i pety ook 28 uar e
100 and th r e n e R 2000k

Thus, the gggvggé?gkngfagﬁglﬂgﬁgo#ngﬁghg%%éPgﬁgm%gg?orned f%é%%éfﬁéﬁﬁ?e&

comuni cat bende SEGHOtEd-td ReWOhk tgatreneyndenteecadd PepEee \provaidert hat

by changlng the gateway rules properly, it is
400 which is the source, by using the original header.

3

Note that this original header is used only between the
mobile communication network — IP network gateway device 10 and
the IP network 200. When the original header is added to the
IP packets received from the IP network 200, the mobile
communication network - IP network gateway device 10 deletes
the original header, and transfers the IP packets to the mobile
communication network 100.

Reference numeral (5) in FIG. 14 indicates the process
for the IP packets between the mobile communication network and
the IP network.

(—\ For Web access from the communication terminal or the
predetermined communication device 300 of the mobile
commﬁnication network 100 to the IP network 200, normal HTTP
protocol is used, and only a normal HTTP method and an HTTP header
are used.

Thereupon, the mobile communication network — IP network
gateway device 10 does not particularly perform the addition,
deletion and the conversion regarding the normal HTTP header,
but merely performs the IP packet transfer.

However, in the Push service (e.g., mail sending service)
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possi ble to change the judgnent on the addition, deletion and conversion
of the original header as described above. The nobile comrunication
network - I P network gateway device 10 can define its operation by the
gateway rules properly. Al of these rule changes are perfornmed in the
nobil e comunication network - I P network service managenent device 30
and distributed to the nobile communication network - I P network gateway
device 10 through the nobile comunication network - | P network service

control deyirCad0 tOnPentst FrRad thpeehl neteA | esnided s 4aal tharpied ocol
conversion are described with reference to FIGS. 16 to 19. <Conversion

Exanpl e 1>pComidesi 400 Exatipd eoinmoh iEkaGicbtteshminal e the\peresiedre ragirorsks s
bet ween an original protocol A and an original_ protocol, on HTTP. The

nobi | e confFORMEBLCAk 18t AEVRCE080Aret t Hee Mk ike QUMM ki Uh "R % - 1P
net wor k Seiébceas?%%tol;\r%] lg%gé"el%o tﬁ@%'rgéin L 2L AL P15 gﬁ&'md%lﬁise a

control signal protoco CE™4& gener re Feneur cannof use i

original peeiRGakcatiohNBeibSk B0 TR Q¢ oeagﬁzﬁl héadeti wedd byn dafd ni ng
the original header or the original nmethod as a control signal 67

prot ocol bEPweenwblrd 2o laerec odiiiine vt £ on Tietswr khe tPnwerwdrk odfattdway
device 10 and the_I P network 200. Moreover, the nobi|e comruni catign

network - PPLH&RRSr Keaffitend§ PERIOEFTRS okB eSS Tﬂ%lk%nfﬁmﬁqﬂ¥ﬁﬁ%ﬁﬁks
bet ween thﬁet%%ﬂ' ”a&PpLQrEQS?k é‘ %Qg?gaﬁregg.lcgl oy (l%;?;tegﬁg-'e on HTTP. This

enabl es theé control Si conmun tween the nobile

communi cati on negyes KttﬂaQD &E}dcﬁ’éﬁgﬂ?gnﬁié!\@’a}té%&@r rulbe PreHpEEDY, COPVEY Sion
process i s described bel ow. As shown in FIG 16, in Step (1), a control
s|gn?| f orpossible to change the judgment on the addltlon deletion and
' conversion of the original header as described above. The
mobile communication network — IP network gateway device 10 can
define its operation by the gateway rules properly.
All of these rule changes are performed in the mobile
communication network — IP network service management device
30 and distributed to the mobile communication network - IP
network gateway device 10 through the mobile communication
network — IP-network service control device 20 to be retained.
Specific examples 1 to 4 of the protocol conversion are
. described with reference to FIGS. 16 to 19.
L:) <Conversion Example 1>

Conversion Example 1 of FIG. 16 shows the conversion
process between an original protocol A and an original protocol
-on HTTP.

The mobile communication network 100 and the mobile
communication network — IP network service control device 20
employs the original protocol A as a control signal protocel.
Since a general entrepreneur cannot use this original protocol

A, the original protocol on HTTP is defined by defining the

original header or the original method as a control signal
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the P network 200 fromthe nobile communi cati on network 100 is

transmtted to the nobile comuni cation network - IP network gateway
device 10 by the original protocol A 1In Step (2), the information
processing unit 11 of the nobile comrunication network - | P network

gateway device 10 judges that the signal type is a control signal by the
judgnent of the gateway rules, and converts the original protocol A of
the side of the nobile comunication network 100 into the original

protocol 0odkHedi0betiBehPiC ¥l £Bmmbills BhERoh e Pk | MBI HBLLORK

processi ng-u e communi cation network - | P networ

gateway deysaewhy RABIRYIJT Rdrdtg N fuwicael2em. HTTP converted in Step
(2) to transmt the received control signal to the IP network contents

and service proviMdeeo#ed  whhemolsil e awmnicatiom netwsidp —( 47 netwerkp
network contents and serviﬁe rovi der . 400 transmts the co}gt‘t_ol signal to
the mobi | e I8GATEN EGVEGR 1 ARMRFUTSS B hECRTAL P REY 88T BE-IGFhrdTigh
the | P net yoilys n200 L1051 hpAknar 81960k aANpEEEBColNoR! RRTES) i g

i nformation p ocessPng unit 11 of the nobile cgm‘runl cation network - |IP

networ k gakgway cderhs @cht rdlusfgsat Balo bhemsigildly typruns chlteddeatwedn
signal by the judgnent 68 of the gateway rul es, and converts the original

prot ocol omfthETTPbifler commuhpcastinyr Re28orknif0t Ardothyi FBIneEweBER 0N of

t he side OL t he nobi |l e conmuni.cation netmrkdée%%ﬁ#ﬁr%gtqe%), t he

i nf or mat i oRPfr BEELEFRY GRPVETEioR BFECSTShid% t etwork. - |P
network gatevay Fevifig,10inerpkoyset Nen0sLghnel) Protasol 4y conygat egbin
Step (5) to transmt the control signal to the comunication termnal or

t he -predet ensi NedneOWBYRI 2ab i HoMevhe andlpi 1 & ecomin Eoa thomLme tad tlonl 0@t wor k
100-which is the destination.

is transmitted to the mobile communication network — IP network
gateway device 10 by the original protocol A.

In Step (2), the information processing unit 11 of the
mobile communication network - IP network gateway device 10
judges that the signal type is a control signal by the judgment
of the gateway rules, and converts the original protocol A of
the side of the mobile communication network 100 into the
original protocol on HTTP for the IP network 200.

In Step (3), the information processing unit 11 of the
mobile communication network — IP network gateway device 10
employs the original protocol on HTTP converted in Step (2) to
transmit the received control signal to the IP network contents
and service provider 400 which is the destination.

In Step (4), the IP network contents and service provider
400 transmits the control signal to the mobile communication
network - IP network gateway device 10 through the IP network
200 by the 6riginal protocol on HTTP.

In Step (5), the information processing unit 11 of the

mobile communication network — IP network gateway device 10

judges that the signal type is the control signal by the judgment
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<Conver si on Exanpl e 2> Conversion Exanple 2 shown in FIG 17 shows the
conversion process between an original protocol B as a | ocation

i nformati on protocol used in the nobile comunication network - |IP network
service control device 20 and an original protocol defined on HITP on the
side of the IP network 200. In order to utilize the nobile comunication
network function fromthe IP contents and service provider 400, between

t he nobi |l e comruni cati on network - | P network gateway device 10 and the IP
net work 200, the original.frotocol defined on HTTP, i utilizgﬁ, aﬁﬂﬁéhe
prot ocol cofvViersEateraYparkes medd FPRYR tidhie oF teRahiFR WP naP - 1P

net wor k gateway, devj ce,k 10, s, the.lo | | | ' th
Tobi Te coRfhat S dtAShEPRS 100 Y e El athal RESEBEh ST Hhes e (10
be utilizedef kgm hBBihE BEkMALK cBQAbBNhStHBEKSEOV.Ce provider 400. The

process operation of this case can be used as described below. As shown in
FIG 17, in Stepifl3tept he) priige notfdeemaierommprocdms rg gimbt Fethbdhor
acquiring location information defined in_the original protogol. on HITP
are used tBobidfsaPRMENiEa%LPHnRetHPE Mt it8n I%eéqfﬁég‘t i??d:eg‘la@'n SHIFS He

mobi | e communi catiqn 69 network - LP _networ Vi 0,shromg t he
| P net wor kK$2B0°Y®) (rl\'h§t e%rJ(%r}a hgrf)r?f)grggnpgoéog?%gg@sii %3‘ u%??ﬁll( (%f t he

mobi | e conppRhGALEOPhaetdREKoT & PoRet Wes kRt efor Ocerniiah dias
received the location information requesting signal, judges that the

servi ce rethest prgdetiesmihed ocammm igHtraomt i devieequdst i tgesi @rRilsy t he
judgnment of the gateway rules, and_ converts '%,F‘e servi.ce request fromthe
ori gi nal pFeTBEBEcariprTPetygrknd 08 FRLFR 18 406 SESEGRHRA -nobi | e

connynication ne&&%ﬁ#eréiéﬁ’ﬂﬁé%ﬁig §§rvice control device 20.

Conversion Example 2 shown in FIG. 17 shows the conversion
process between an original protocol Bas a location information
protocol used in the mobile communication network — IP network
service control device 20 and an original protocol defined on
HTTP on the side of the IP network 200.

In order to utilize the mobile communication network
function from the IP contents and service provider 400, between
the mobile communication network — IP network gateway device
10 and the IP network 200, the original protocol defined on HTTP

(—\ is utilized, and the protocol conversion is performed in the
mobile communication network - IP network gateway device 10.
Thus, the location information service of the mobile
communication network — IP network service control device 20
can be utilized from the IP network contents and service
provider 400. The process operation of this case can be used
as described below.

As shown in FIG. 17, in Step (1), the original header and
the original method for acquiring location information defined
in the original protocol on HTTP are used to transmit a location

information requesting signal to the mobile communication

69



In Step (3), the information processing unit 11 of the nobile

communi cation network - | P network gateway device 10 enploys the converted
original protocol Bto transfer the |location information requesting signal
to the nobile conmmunication network - I P network service control device
20. In Step (4), upon receipt of the location information requesting
signal of the original protocol B, the nobile comunication network - IP
network service control device 20 executes a predeterm ned | ocation

| nformat | ORISIMICE 1 AECRS k! dh LRy (B ice! 16, i EnEOTBTHRIGBLKRopet wor k

- | P networ service control device 20 transmts the service process
results to the mabskepcepMynthsat infopRtvhok prébPeseingr unfiat hayf devece
10 by the original protocol B. In Step (6) , the nobile comunication
network - FRbAdewSPRMUGACaRdPrdaeityeorko—cbRvRetYOrheddErR alepE6R 0t B

into the otiginal protocol TP..In St 4). ., the nmobil.e co | cation
netvor k- PBARBLIBE R eGSR PAoT CRE AR A aiA o 8 STRR o Heies
results for [ | | : ot LR ;Bat Wof krkDFE &Mt S
and servi dBOr e RET ST U SR TSRS O L s, Tk aRR At

enpl oyi ng tleguekitdngalsighellots thie HubgmedH: <@ riey Faorevaanmiles> dmd
Conversion Exanple 3 shown in FIG 18, the nobile  comunication network -

| P net wor kceaverts eomisedivige regueet & e anigingl RACRRLESI B Rs a

Fecerved | £8 BB STGHTe PROrS TR mear A LRerdaP R S50 ERAD e
network 200 by gERLEY¥KNGHTIRe TRSAEWA0eviiRe MPi | e communi cation network
- I P network gateway device 10 nonitors the transm ssion and recei pt of
th§f3 In Step (3), the information processing unit 11 of the
- mobile communication network - IP network gateway device 10
employs the converted original protocol B to transfer the
location information requesting signal to the mobile
communication network — IP network service control device 20.

In Step (4), upon receipt of the location information
requesting signal of the original protocol B, the mobile
communication network - IP network service contreol device 20
executes a predetermined location information service process.

In Step (5), themobile communication network — IP network
service control device 20 transmits the service process results

() to the mobile communication network — IP network gateway device
10 by the original protocol B.

In Step (6), themobile communication network — IP network
gateway device 10 converts the original protocol B into the
original protocol on HTTP.

In Step (4), the mobile communication network — IP network
gateway device 10 transmits the service process results for the
location information request to the IP network contents and
service provider 400 which is the service request source, by

employing the original protocel on HTTP.
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contents and services to and fromthe IP network 200 and the nobile
communi cation network 100, generates charging information in accordance
with the amount of I P packets transferred by the nobile conmunication

network - I P network gateway device 10, and utilizes the original protocol
Cto transmt the charging information to the nobile comrunication
network - | P network service control device 20. FIG 18 shows the protocol

conversi on process operation of this case. As shown in FIG 18, in Step

(1), the contentg S | ke transmtted and received to and
fromthe nobile ?gggﬁ?rg%f)gat%%éiﬁggét\%ork 100 and the I P network 200 by

enpl oyi ng HTTP. thncSheersdbn, ExampIRbii eslEomuphCRIGON 186t ik mobPle
network gateway device 10 nonitors the amount of |P packets transferred
bet ween t heonmbhlicatdmmunetacirdn—nEP vioekwaok servige ¢beehoiavieonnil and

generates the_charging information . in gccordance wth .the anmpunt of

t r ansni tteﬁmﬁﬁﬂyrseglﬂ v%ngPnggclP&"é?"clcﬂ' é‘?eﬁ‘s(ﬁ \,‘%Fﬁglﬁgbﬁ PR at i on
network - PERBLURLK copteNey fey!ferdlod rANS M ddier ClRrdldiGd Al pf gt | on
to the nobile commnication network - TP Net work service control — device
20 by enpl gyi Bgdt igofr thenabbalet eefmuti cat i 660 metiairdn IBGamIce Hre |TP
Conversion Exanple 4 shown in FIG 19, the nobile comrunication network
100 enpl oypetnoski gPRabypedprderingaHTTEri gi nal header or an origi nal

e o) Gel | e eTIE0R? e BhBL e LRl R B S 1 T 1T
rerors “YpEERIPTIY ol pE e IR Rl pemphcot o,
sendj ng angontertyi agdBersites absl didEid® the IP network 200 and the

B mobile communication network 100, <generates charging
information in accordance with the amount of IP packets
transferred by the mobile communication network — IP network
gateway device 10, and utilizes the original protocol C to
transmit the charging information to the mobile communication
network - IP network service control device 20. FIG. 18 shows
the protocol conversion process operation of this case.

| As shown in FIG. 18, in Step (1), the contents and the
services are transmitted and received to and from the mobile
communication network 100 and the IP network 200 by employing
HTTP.

In Step (2), themobile communication network — IP network
gateway device 10 monitors the amount of IP packets transferred
between the mobile communication network 100 and the IP network
200, and generates the charging information in accordance with
the amount of transmitted and received IP packets.

In Step (3), themobile communication network — IP network
gateway device 10 transmits the charging information to the
mobile communication network - IP network service control

device 20 by employing the original protocel C.
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nobi | e communi cati on network 100 and the I P network 200, it is necessary
to perform conversions (original nethod/ header conversion) between the

original protocols on HTTP in the nobile comunication network - |IP
net wor k gateway device 10. When the Push service such as sending mails is
performed, the nobile communication network - |IP network gateway device 10
performs the protocol conversion process as shown in FIG 19. As shown in
FIG 19, in Step (1) , the nobile communication network - |IP network

gateway device 1QJ.86RILE N gggg%leaqgui sition requesting signal fromthe
nmobi | e comruni cation networl'é: 100. = 1In Step (2) , the nobile comunication

network - | P netwsr lCongaireiay: dBitngelel04 pshidwen ninaFIadgil®y priocessbblet he
gateway rules for the mail acquisition requesting signal received from
the nobi | e cosmandicsdtiioon netweork 100 emplevidgas OFAginRd RERTACC) s(qme

ST gnal I's Rl BFEeR O AT T S Bh O HE T T
COMMUNI Cat iy REINOE K = hfli B! A o RANRWDMALYS 0¢ ADaBhR15n! hey o

acquisiti011\:J requesting signal” to the IP network 200 wi thout performng

particul ar gpiedessesrotacsl efef(ihed ohheTTPhid a mormenn T fioiroaendingrand | P
network 72 gateway device 10 enploys a normal HTTP to transmt the mail

acqui si ti oreceduéag mpsignas sehebpPWaePude 2001l FAFWTH St
P e RGN e BT I R L
e o “hoo' ctFRS TSRS, RELUB s GomLent conactidie
reguest i ngmebgnal commphbyatibe rm&vgiﬂallqw ahdcbhe diP HEERdrk 208spbhdis he
mai | - acqui sition requesting signal.
necessary to perform conversions (original method/header
conversion) between the original protocols on HTTP in the mobile
communication network - IP network gateway device 10. When the
Push service such as sending mails is performed, the mobile
communication network - IP network gateway device 10 performs
the protocol conversion process as shown in FIG. 19.

As shown in FIG. 19, in Step (1), the mobile communication
network - IP network gateway device 10 receives a mail
acquisition reguesting signal from the mobile communication

. network 100.

Q In Step (2), themobile communication network - IP network
gateway device 10 performs a judging process by the gateway
rules for the mail acquisition requesting signal received from
the mobile communication network 10, and judges that the signal
is the mail acquisition requesting signal. Since the mail

“acquisition requesting signal is transmitted by employing HTTP
in communication, the mebile communication network -~ IP network
gateway device 10 relays the mail acquisition requesting signal
to the IP network 200 without performing particular processes.

In Step (3), the mobile communication network - IP network
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In Step (5) , the nobile communication network - IP network gateway device
10 perforns the judging process for the signal received fromthe IP
network 200 by the gateway rules, and judges that the signal is a mail

acqui sition responding signal. Thereafter, the nobile comunication
network - I P network gateway device 10 executes the conversion shown in
FIG 11 regarding the original header included in the mail acquisition
responding signal. In Step (6) , the nobile conmunication network - IP

network gateway device 10 _enploys the_origin r s HTTP tRa 41
t ransf er tlgé‘tr‘?é{%iy REq4dCE Spoggpgéﬁﬁnﬁiﬂ%rrglg%ng*T?oe{)ﬁgpér%%ﬁg” e mes
conmuni cat i Lermingl 200 iy i dia SeHnraR ofp therwmi 2@Equi Sition
requesting ag{lagur:{';l%ll.@l%Secon e‘g%g% mer(l%) Referring to FIGS. 21 to 25, a
second enbodi nenttnofstée (Blesemhennveatabning desicks bdgdr Hehei mgkelke
differences between the present enbodi nent and the aforenenti oned fi}gst

enbodi nent commupgicsity oteternbaal 300 sRotike MebRlg coRmMuBLCALLSPMRE FERT
processi ng it 11, of nobj | e _co nicati ne rk -:4P ot eway
device 731 &ac&’ﬁr—"&?‘ngﬁ% th‘éeﬁr eg;g% S%Jﬁ%%gﬁ?ren%ﬂ\ignc %]c'iies a lYe\ff)'f%/%(tce type
informati O'}e%te%tri?l?aéféﬂgl Uniffe 85k twdrAddbhtentbaidigeroanti gisaiden of
the information processing unit 11 of the nobile comunication network -

| P net wor k 40@t enayhelad aetddrkazeoy dimct adqud rfed sheendbdiaemitishev@ri n

FIG 2. The service type information data retai ni%unit 151 ilﬂf
conf i gur ed requesdiadand gnedai empdioyisc &he) S IGHFEIRI TP Bt L2 HEHR T t ed

20, The SeRFEEEARy HES, RPAImALTIN SAAiE™ FE ey 1OHS1 ot ains the
pl ur ?l ity of seryhce.dyYRS), the mobile communication network — IP network
-- gateway device 10 performs the judging process for the signal
received from the IP network 200 by the gateway rules, and judges
that the signal is a mail acquisition responding signal.
Thereafter, the mobile communication network - IP network
gateway device 10 executes the conversion shown in FIG. 11
regarding the original header included in the mail acquisition
responding signal.

In Step (6), the mobile communication network — IP network
gateway device 10 employs the original protocol on HTTF to
~ transfer the mail acquisition responding signal to the mobile
(:) communication terminal 300 which id the source of the mail

acquisition requesting signal.

{(Second Embodiment)
Referring to FIGS. 21 to 25, a second embodiment of the

present invention is described. Hereinafter, differences
between the present embodiment and the aforementioned first

embodiment are mainly described.

As shown in FIG. 21, an information processing unit 11

of a mobile communication network — IP network gateway device
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I nformati on data corresponding to the service types. Herein, the service
type information data includes "rules relating to protocol conversion
(protocol conversion information)" and "information on a signal process
sequence”, which are performed on a signal when the signal corresponding
to a predeterm ned service type is transmtted froma conmmunication
termnal or a predeterm ned comruni cation device of a nobile comunication
network 100 or an IP network 200. As a result, the nobile comrunication

network - | P network at device 1Q accordi p I ment
Can'executd BrETEROPTCohIURAPERYaRG SRTGHAT T, Ahcabdd ahenel e MVL
responding i‘h@%rﬂh}’&%‘ (¥a Pl TURGI nAhgSEhYi£€ 118AUeshS datiftion Stgnalhe
processing unit 1I1. For exanple, thé service type information data
retaining confightativeat ailmstheeisirmaeidyperonéssmgi onidatld fodr thRe Push

service, so that the nobile comunication network - |P netmoég%.qgt y
devi ce 10 mabiper CormUpicasion BGHVErY on IFuneioFk JateMay Pt <ervi ce

for instance, ariginal header _conversi.Q S i G, 15. In ’

addi ti on, Fﬁgoﬁﬂﬁﬁge%8oﬁﬁﬁn%&§9ioﬁm%89%%FE% §h%%&ﬁgfhgﬁgig§%emay devi ce 10
can execute the $,gnal P OCeSPe IAFSPAHENEE G e fiing DaiIRUSISBerwi ce
as showmn in FIG 11. As descCribed above, by retaining the service type

i nf or mat i opod@tiguked varsoosesandi cesaim sdwev bee Vivme tipformatioheddteh dat a

retaining unit 1151, the nobile communicatjon network - |P network gateway
devi ce 10 &apnemétted £RempporeRble IMUERLFIRLARPEHEES gnatt Proc

Tobi | o comMBRT LRI SR REO RO LoF ¥ ot RiFce SEY oot on TR g B 5
according tacbhgsppesent Tienbediaeal ithe! ydasra ey vbEe seypdcenfypmt i on
dat-a’ extracting

information data corresponding to the service types.

Herein, the service type informationdata includes “rules
relating to protocol conversion {(protocol conversion
information)” and “information on a signal process seguence”,
which are performed on a signal when the signal corresponding
to a predetermined service type is transmitted from a
communication terminal or a predetermined communication device
of a mobile communication network 100 or an IP network 200.

As a result, the mobile communication network — IP network
gateway device 10 according to the present embodiment can
execute protocel conversion and a signal process sequence for
responding the plurality of types of service requests in the
signal processing unit 111.

For example, the service type information data retaining
unit 1151 retains the service type information data for the Push
service, so that the mobile communication network - IP network
gateway device 10 can perform protocol conversion suitable for
the Push service, for instance, original header conversion, as

shown in FIG. 15. Inaddition, themobile communication network

- IP network gateway device 10 can execute the signal process
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unit 205 and a service. type information data distributing unit 206, in
addition to the configuration of the nobile conmunication network - |IP
network service control device 20 according to the first enbodi nent shown
in FIG 3. The nobile conmunication network - I P network service control
device 20 retains service contents definitions distributed froma nobile
comuni cation network - I P network service managenent device 30 in the
service contents definition retaining unit 201. Note that service process

contents feqhentddtli il dadketthd s dded d¢ B tdiowmhin eF1G6. 11.
comuni cation C network - |IP network gateway device 10 are described in the
servi ce content sAgefdestibped labwteher brordstaihingoliNe senWicecatYBh

network - I P _ network service contrgl device 20 'udge a servi.ce type
request ed &Fﬁﬂﬁ?@ﬁ%ﬂﬁﬂdﬁF%ngﬂFtP@JlPP8m§Qﬁ?%ﬁﬁ%I %Bﬁnﬁﬁﬁﬁhq%wl¥ﬁfmork

o thet e edtRRIRNLE S s 1 LRNEN B 1° GRS MEBE1EAUMRRLRL CRELOh 1! NS

for the service ere Xecutes a service process (SeI’VI ce

control) felktwdekstahetWok® datspOp dedtitiePll 00fat kketritd CReqaIdEOESL
definitions fromthe nobile communicati on network - | P network service 75

managenment coaviersi®n, amide tdher sigmaly pragessr mmdusneRtsiwhiacienhgthmit
205 of the nmohile conmynication - | P network service control device 20
extracts sVraPYUpr §6&3sCESntents that shoul d be processed in the nobile

comuni cat | on NeAROLKomm ! fn FIY WK QALENBY:JEVLGRnddibat bthsekYERe-tYPe,

and generates the Service type information data. The service type

i nfor mat i onpdatewdirkt §&bwi c8Lortto Peviicsd RiDbatesriiag genchatmde senvi ce
type information data to the nobile communication network - | P network
gat eyay degibedigentl Bckedenansenvioeireiing ogmgtdion dans mMATRAC IR t he

unit 205 and a service type information data distributing unit
206, in addition to the configuration of +the mobile
communication network — IP network service control device 20
according to the first embodiment shown in FIG. 3.

The mobile communication network - IP network service
control device 20 retains service contents definitions
distributed from a mobile communication network - IP network
service management device 30 in the service contents definition
retaining unit 201. Note that service process contents for a
signal (IP packet) transmitted from the mobile communication

(i) network - IP network gateway device 10 are described in the
service contents definitions.

In other words, the mobile communication network — IP
network service control device 20 judges a service type
requested by the signal transmitted from the mobile
communicationnetwork-IPnetworkgatewaydevice10,retrieves

' the service contents definitions for the service type thereof,
and executes a service process (service control)} for the signal.

Herein, upon receipt of the service contents definitions

from the mobile communication network - IP network service
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comuni cation term nal or the predeterm ned communication device of the
nobi | e conmuni cati on network 100 or the IP network 200 to the nobile

comuni cation network - | P network gateway device 10. This signal includes
"destination information of the signal (destination information)", "source
information of the signal", "protocol type information” and "service type

i nformation". Herein, by extracting the 'destination information" from the
received signal as well as selecting and executing connection path

sel ecti on mdresyenvdnichdebdgked be, appld edeiroitbe tysiestinfatrimat iion odaaai on”,
anong the connection path selection rules retained in the nobile

communi cat iV TRAGIK unitp 206 wdr lkhegapbidy gevmeaicetipRe—mbBi Retwork

[ ti t k.- |IP t t devi 10 I t
connect | on ST A APBEFPhF e 2D trey sSERadRATFoRE BReRteLErAy and
executing SHRAM M p%'c'e%'s%t%; iwhicgh 3BBYhd Egmaaahbs@igﬁ LBeysi-gnal ypbased

on the "destination information", "source information” and "service type
i nf or mat i ometwxirkaghedwhyodetrheer ECefoectisd gralviice thee,sagdafepepsessi ng
unit 111, the nobile communication network 76 - |IP network gateway device

10 can exeddte Fe3¥d@e t Fypeocdssormgpiopr i dedaf-or theesiypuYicRbrEvRer, by
extracting.t "service jtype i,nfornmation" fromt received sjignal_ _as well
as sel ecti ﬁ&t%%r’fg‘a Slut fiﬁl % hglsgﬁggflgénfgypgnilﬁf o?ﬁgt i hsﬁ’_é?%u{;%'ﬁt Eﬁ%ul d
be appl i _edgte%etr}%%edse%\é&'%%cbyp%y?grr?ﬁl@@?ﬁ’l'&z@@pho bhea" SBEVi £Ret YRGS 1e

I nformati on” anong the service type information data retained in the

nobi | e corpmmuedicadd omenatwiork P Ife natwo ratomsewade \deoel cd Hied nobi | e
comuni cation network - I P network gateway device 10 can perform a
protocol conver sF&f-pfdctavaril fomagnalf gr s¢gn3lsefempmérted from the

communication terminal or the predetermined communication
device of the mobile communication network 100 or the IP network
200 to the mobile communication network - IP network gateway
device 10. This signal includes “destination information of
the signal (destination information)”, “source information of
the signal”, “protocol type information” and “service type
information”.

Herein, by extracting the “destination information” from
the received signal as well as selecting and executing
connection path selection rules, which s_hould be applied to the

() "destination information”, among the connection path selection
rules retained in the mobile communication network — IP network
gateway device 10, themobile communication network — IP network
gateway device 10 can select a connection path appropriate for
the signal.

~Inm addition, by selecting and executing screening
policies, which should be applied to the signal, based on the
“destination information”, “source information” and “service
type information” extracted from the received signal in the

signal processing unit 111, the mobile communication network
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whi ch are appropriate for the requested service type. Furthernore, the
nobi | e conmuni cati on network - IP network gateway device 10 transmts the
af orenenti oned processed signal to the destination designated by the
signal in the "destination information", or transmts the signal to the
destination predeterm ned by the service type designated in the "service
type information”. Herein, the nobile comunication network - IP network
service control device 20, or the comrunication term nal or the

r edet er m ned _communi cati on devi.ce, of e nobi |l e comunicati.on _n wo k 100
gr the IP ﬁéﬂﬁbpﬁtfﬁﬁ%rEEE?V8¥ ?ﬂglg?gtglcaﬁuﬁﬁ%ﬁﬂ”eh eF%CBFgggsgggglng

d b ' jcati K - IP Kk devi
advance by é%%ﬁe W@@i&p&l net wor net wor k gat eway device

10, thereby re e process | oad can be achieved. As described
above, the nobi | eEusY Calyl ek tialcwdily thePrsetwick gapewhyfdematéon0 can
execute appropriate protocol conversion and the signal process sequence in
accor dance faanh theheeseived s itgnad aprvetitias Bﬂleﬁhénﬁtﬂﬂcf@x@@MW%&P?on

t k - 1P net Kk t devi 10 t it f [ 77
brocessed SRICT Ge TATIER Chsnfin T FORE nitaistd 28| BPETERR PR “She v/ ce
control devjge,2Q, qr %o@%igi)%_nﬁq_ HoCRhieORs o 68 BENBYpET i h P8rmation”

predet er m ned conmuni cati on Vi ce the nobile communicati on network 100
or the | P naiomy kha0feihite tygbaddiongrationsdatacestypeed riftotiet mohile
requested by the signal in the processed signal. As a result, the nobile

connunicatﬂmwmmuniQﬂﬁﬂ@n-nﬁmwnéﬁmurkP§@¢EWQ%$c&ﬁﬁQWﬁY'Q@Vﬁ@érzﬁheMHPPﬁlﬁas
recei ved the si

RIS R VTR S TR e TR B
service conf el odghi Bohi@RSiba! BrBedss and a signal process sequence,
N which are appropriate for the requested service type.

Furthermore, the mobile communication network - IP
network gateway device 10 transmits the aforementioned
processed signal tc the destination designated by the signal
in the “destination information”, or transmits the signal to
the destination predetermined by the service type designated
in the “service type information”.

Herein, the mobile communication network - IP network
service control device 20, or the communication terminal or the
predetermined communication device of themobile communication
network 100 or the IP network 200 receives the signal
appropriately processed in advance by the mobile communication
network - IP network gateway device 10, thereby reduction of
the process load can be achieved.

As described above, the mobile communication network -
IP network gateway device 10 can execute appropriate protocol

| conversion and the signal process sequence in accordance with
the service type.

In addition, the mobile communicaticn network - IP

network gateway device 10 transmits the aforementioned
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by the device for the signal. Furthernore, the conmunication termnal or

t he predeterm ned conmuni cati on device of the nobile conmunication network
100 or the IP network 200, which has received the signal, can easily judge
the process that should be perfornmed by the communication termnal or the
predet erm ned conmuni cati on device for the signal. Referring to FIG 24,
the operation of a service providing systemaccording to the present
enbodi ment i s described. As shown in FIG 24, in Step (1) , the

conmmuni cat i term nad t d 5 e | Hhon deNiGe of rphe
nobi | e com]?%rralllcgast |eg&nr€11e %olr kgﬁogﬁ%r q'[‘ticﬁ:;eln'quéI; %%@ng?ﬁeégg&hdggﬁgnat es t%\e

nobi | € conpetinealk 8BrPebwoEéntrbP det1os k0 2-r ¢theemebhl e otomewn tealoas t he
"destination information", and transmts the signal requesting a service
type " to theemimieill eor cbheupirestsiternigagor commuyri ¢k iR k dgEieRay etite 10.

In Ste 2 .the signal, prqcessing uni 11 of . the_nobjle .c i cation
networE ( )F"PbPrélevxﬁP é‘tlé:\%g'rﬁo(ﬂ‘e\l?le © & i 8R %Hg f?e%':éjl:\‘}gakt %Qgg%ha%,
ext 1 act s { RS Ko Enl MRV 1L Ol 2l Fqrhlh Ufiotediied £6a Hy0Rk: s Aghal
inquires the service type 1nforfmation data retaining unit "1151 whet her or

not the deuinCehe FoceistidibsifRaser VASa t¥pelt pfiiambbaledatmment cespomdi ng
to the "service type information." The service tépe.i nformati on data
retai ni ng oeitworkst rBR r heveerkngeratigenscaaeler Jeeéceygl - iwHE eEE®N

ot Ocessi ng “GRF YERIEARIT (P et S BATEI PR SRT T YDA T S REAGR dat a
", execut eg LG A $HFL LAY BEGiBINA REQFCEY SRAURICCaARU XA the
conversion 1n accordance wth the contents described in the service type
i nf or mat i oapgabpriatSiame dpngttie segrdbepraressingdefitnt tidbhstrersimed the
- by the device for the signal. Furthermore, the communication
terminal or the predetermined communication device of the
mobile communication network 100 or the IP network 200, which
has received the signal, can easily judge the process that
should be perfbrmed by the communication terminal or the
predetermined communication device for the signal.

Referring to FIG. 24, the operationof a service providing
system according to the present embodiment is described.

As shown in FIG. 24, in Step (1), the communication
terminal or the predetermined communication device of the

O : mobile communication network 100 or the IP network 200
designates the mobile communication network - IP network
service control device 20 as the “destination information”, and
transmits the signal requesting a service type , to the mobile
communication network - IP network gateway device 10.

In Step (2), the signal processing unit 111 of the mobile
communication network — IP network gateway device 10, which has
received the signal, extracts the “service type information”
included in the signal, and inquires the service type

information data retaining unit 1151 whether or not the device
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signal, on which the predeterm ned process is perforned, to the nobile
comuni cation network - | P network service control device 20 in accordance
with the "destination information" included in the signal. In Step (5), a
service contents definition executing unit 202 of the nobile comrunication
network - I P network service control device 20, which has received the
signal, judges the service type requested by the signal, and inquires a
service contents definition retaining unit 201 whether or not the device O

contai ns t KetGAM=L$ABNSKE PEi SE& MY 1 A8BLRARLS ofedh Ph td e sdRI i B@ Y ERe
contents definition retaining unit 201 retrieves and returns the

corr espondi“sgrsdcs tepednt e tdisfn nt t iThe Servithetymseivifoemadricentdsta
definition executing unit 202. In Step (6), the service contents definition
executing TEHAEOY Whithlhat FREEL§EESt ARIsERFIES SIS Hefe nFYPen

executes a:pr. rL.m._n ervi,ce .Qr.ocess in C J ' e contents
descri bed il%f?)%gltagzé‘r@\ﬂ ?ét?orft é%t s%fefsﬁﬁ%loﬁQQ%%ip%#?,lﬁque service
contents definitirgnsexpcysy DgthénéigﬂQz peéyeBsihheusi gnal 1, ofh ¥BhChas he
predeterm ned service process has been perforned, to the nobile

comuni cat regengedorthe ZErvide neyper knjareatyodedade 10. d4xeSiegs (B)e, the
nobi | e conmuni cati on network - | P network gateway device 10 returns the

signal , onPRRAEKEERENEE, H1ER21 RIRERSS BEIUSIGE FELf BFAEACOL rePRYSTE LA f r om

the nnbileincgggypagg%é @iﬂﬁtﬁﬁg‘§q?€é%€33‘@Qé&f%%’ Eﬁet38”£é9¥iésvﬁgéé20
to the comruni catron téerm nal —or e predetermne cormuni cat1 on I ce of
the nobil eiggammaiteahi gatraetwork 100 or the I P network 200 which is the
source. Instead of integrally determning all the directions of

transferring thelsiSpes (Mécethediigrerh phecessingiwattdll transmits the
| signal, on which the predetermined process is performed, to the
mobile communication network - IP network service control
device 20 in accordance with the “destination information”
included in the signal.
In Step (5), a service contents definition executing unit
202 of the mobile communication network ~ IP network service
control device 20, which has received the signal, judges the
service type requested by the signal, and ingquires a service
contents definition retainingunit 201 whether or not the device
contains the corresponding service contents definitions. The
O service contents definition retaining unit 201 retrieves and
returns the corresponding service contents definition , to the
service contents definition executing unit 202.
_ In Step (6), the service contents definition executing
unit 202, which has received the service contents definition
»: €Xecutes a predetemined service process in accordance with
the contents described in the service contents definition .
In Step (7), the service contents definition executing
unit 202 returns the signal, on which the predetermined service

" process has been performed, to the mobile communication network
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term nal or the predeterm ned conmunication device of the nobile

comuni cation network 100 or the I P network 200, the nobile conmmunication
network - | P network gateway device 10 according to the present enbodi nent
may be configured to determne the directions in accordance with the

I nformation described in the "service type information data". As a result,
in the nobile communication network - | P network gateway device 10
according to the present enbodinment, a direction of transferring a signal
is distinguished in accordance with the _service type. For exanple, when
the conmunicdfi &FHELR FAtHY ReVisiteddter i ned conmuni cation devi ce of

the mobile Comm%cé-&%ﬁozs) ”%M@%PHQ cfdcﬁlgﬁmdﬁéi&}ﬂ%e?t%rfk L 08 886 2R

regi ster” as the 'ser e type I nforma n and transmts the signal in
order to KRGeWa§" dhadd 1y B¢t @inonthbescgnalni oat ivdiidiertheaseovitae
predet erm ned conmuni cation device with the nobile communication network -
| P net wor k pserceisse kast raderdeper§ozaed,t herapdni ttedmiifitt afthen RePhbek -

| P network gateway device 10, which has received.the si}gnah, referszbhe
servi ce tySemmPHPSPﬁ&PPoHe&gpékc6rFBSBSHHPHE PBIYRESsEPUFERLt JBELCe

I nformati on 8 et . desLl Len th I g | iHBli | e
conmmuni cat itgn n@?%mr%%ﬁuéq%%tt&\%?‘k sg%wggégonﬁ%l gg\%i cﬁ%(?étééﬁgnggrforns

t he predet ebhinned caitgeal deiaeesss Thermebike, comheniobtiencnatworkal #on
network - I P network gateway device 10 transmits the signal to the nobile
communi cat eon thet WEr ketwioRkn@Ro miisdy \iisc&heRawicelevi ce 20. Mreover, for
exanple, as shown in FIG 17,

pr edet er ni ned coﬁﬁﬁﬁ?ﬁ‘gt?5ﬁnﬁf%égf%q%%gﬁwt&%&%%g#&%é?égg)g he

serviice tYpgfQerdqaY MERY | SN YAV | SR0A EnEOTBRIhSALESH: SRVi ce
terminal or the predetermined communication device of the
mobile communication network 100 or the IP network 200, the
mobile communication network - IP network gateway device 10
according to the present embodiment may be configured to
determine the directions in accordance with the information
described in the “service type information data”. As a result,
in the mobile communication network ~ IP network gateway device
10 according to the present embodiment, a direction of
transferring a signal is distinguished in accordance with the

f’) service type.

For example, when the communication terminal or the
predetermined communication device of themobile communication
network 100 designates the “self information register” as the

" service type information and transmits the signal in order to
register the information on the communication terminal or the
predetermined communication device with the mobile
communication network - IP network service control device 20,
the mobile communication network — IP network gateway device

10, which has received the signal, refers the service type

information data corresponding to the service type information,
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nmobi | e communi cati on network 100 and transmts the signal, the nobile

communi cation network - | P network gateway device 10, which has received
the signal, refers to the service type information data corresponding to
the service type information, detects that the destination of the signal

Is the nobile comunication network - |IP network service control device
20, and perfornms the predeterm ned signal process. Thereafter, the nobile
comuni cation network - | P network gateway device 10 transmits the signal

tothe mobide SOMULhGR kAR NEIMOIHaeidid BE! WK SEGHAFCISONHOI YL Ee 20.

In addition, for exanple own in FIG 16, when the comunication
term nal orediuriicRasicd Met®@d rkORMIPItetwerk stawiice ebnthelmderviee 20,
comuni cation network 100 transmits the signal for HITP access to the IP
networ k 20®&nd lpenisine theomrsdeterbinedt weral proaesfor kKTHaFreddycHevi ce

10, which has recgeived the ,signal, refers to_the erv'ce%gei formation
data corr Mg &t 6OTRE &R CE % °ir%f or t?%ﬁ‘foﬁktgﬁ é ?ﬁa&e}’ﬁ%
destinati erd)ftrf[alﬁgén?ltgnﬁle' §ir§15'l_§l & r?ﬁ‘fé"&ro%iagocoﬁ\xf&gn@ﬁéﬁﬂbﬁﬁneﬁhgrk -

pr edet er mi ned sign process. ereafter, the nobi comuni cati on network

- | P networge grittwmak dtivdeel @dntansimdesridEl 2the signal to the | P network
200. At this tine, the "destination information" designated in advance by
the signal transhereeyerf,r &an Rxamkfni 22t $BAWReiRi FIG-orl thevhen the

predeterm ned cq ni catj on devjce of_the_nphile co ni cation. k 100
i s used as cﬂq’fg‘ui“r}ggr%ﬁé’t“i o ¥ Bt % sf’&naW?lgpfﬁ SHEFERD ?ce%%m‘gg%?%a 1:io_n
(HTTP servefoylitel B¢ LReNEbVAEKWSER Qéotc?ésigﬁéies Fené hes PPige B9p&hoYRA i N
FIG 18, when the comunication 1s perforned between the communication
termijnal orcighd rlinkel ®fatidwe inFeidme tdemonia ebimoonheawbok dOPi@adnt bize
comruni cation termnal or the like of the IP network 200 through the
nmobi | e - mobile communication network 100 and transmits the signal, the
mobile communication network - IP network gateway device 10,
which has received the signal, refers to the service type
information data corresponding to the service type information,
detects that the destination of the signal is the mobile
communication network — IP network service control device 20,
and performs the predetermined signal prccess. Thereafter,
the mobile communication network — IP network gateway device
10 transmits the signal to the mobile communication network -
O IP network service control device 20.

In addition, for example, as shown in FIG. 16, when the
communication terminal or the predetermined communication
device of the mobile communication network 100 transmits the
signal for HTTP access to the IP network 200, the mobile
communication network — IP network gateway device 10, which has
received the signal, refers to the service type information data
corresponding to the service type information, detects that the
destination of the signal is the IP network 200, and performs

the predetermined signal process. Thereafter, the mobile

communication network — IP network gateway device 10 transmits
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communi cation network - | P network gateway device 10, the nobile

communi cation network - | P network gateway device 10 can be <configured to
automatically collect information on the amount of packets dealt for the
comuni cation, and judge the destination of the information on the anpbunt
of packets in accordance with the described contents of the service type
I nformati on data on a charging process, which are retained by the device.
As described above, since the judgnent for di stingui shing directions of

transter 1ingd BeqRLonal chs EALOLOPH Job. aReQuANCendh thd BRebt ALTEBRON

described in the“service type ata retain n t e device, the
nobi | e commRy et ivh NelasddaatddP ite @ cgabgwalicdeygnel lOransnidtag to
the present enbodi ment can change the judging conditions of the directions
of transferfiamny t#ee sigemnupisationy @ﬁamgnﬁg ®r updhe i npredetsErined type

mobi 1 6 comTT A bt ¥E%Po%r%ﬁ%?hé#&98 R e
different protReR] A fﬁ?ﬁFH é§¥§ﬁgg h esiipgiion of
t he signal ICiS‘?’hl S cagsg&:hger E'e;r&::brl W ?ﬁi 82 reter enceo?%éFIﬁC?QZS I'n an
exanpl e of dds@indtican (BT Belirv2Q04ih ahd FrdadtwakRd20Di e £H6-Pikek.

connected to the nobile comunication network - |P network gateway device
10, and HTTP serF@r§hxral@@ev af shaghdact e@- tPf + mdreamtbeneempenldahhent he

dedi cated Il,i ne 2 ecti ommuni ¢ rke- IP
netuor k- gAECRRS TOEDPESAERTER i LommER A AR LB ESERLRE L i AR e RReS

HTTP ser ver rfef ggdihe | £a44 08 L REERORK 100! BTN ecor&ma@f&ﬁon
network 100. In Step (1 the conmunication termnal 1 n the nob

terminal or the like of the IP network 200 through the moblle

Y
communication network — IP network gateway device 10, the mobile
communication network — IP network gateway device 10 can be
configured to automatically collect information on the amount
of packets dealt for the communication, and judge the
destination of the information on the amount of packets in
accordance with the described contents of the service type
infeormation data on a charging process, which are retained by
the device. _

As described above, since the jngment for distinguishing
directions of transferring the signal is performed in
accordance with the information described in the service type
information data retained in the device, the mcbile
communication network - IP network gateway device 10 according
to the present embodiment can change the judging conditions of
the directions of transferring the signal easily by changing
or updating the service type information data prpperly.

When transmitting (transferring) the signal, the mobile
communication network — IP network gateway device 10 executes
different protocol conversion occasionally depending on the

destination of the signal. This case is described with
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comuni cati on network 100 designates the HITP access as "service type

I nformati on", designates the HTTP server Y connected to the nobile

comuni cation network - I P network gateway device 10 through the dedi cated
line 200-2 as the "destination information, " and transmits a signal to
the nobile comunication network - |IP network gateway device 10. In Step
(2) , the nobile conmunication network - |IP network gateway device 10,

whi ch has received the signal, detects the service type requested by the
received signal, and r r'e%ﬁf a the service type information data retained
in the de%P%@?enFﬁ §Pe§8f%) ‘the nobil e communication network - | P network

gateway device 1R APLLARER SderRESAS CaAl AL MON200PLAGASS deticd bedsi gnal
in accordance with the 1hformation described in the retrieved service type

i nf or mat i aandatao-knaBeepohdpctid 0o dehe trooblel @ ctortuimen test i oratietwork
i nformation included in the received signal and transmt the signal to the
dest i nat i onIBebp§Harkdortiervny de¥irfalPonandnibFResebierEnd b f £1e

conmuni cati on net kK - 1P _network t.ewa Vi e nection
pat h seleEPPBﬁciﬁgggo FEﬁeE?ﬁﬁfﬁ?Fé%gﬁéeﬁﬁée%gﬁdaﬁﬂ%g%@gghéf%%Eﬁﬁgﬁ?bn pat h
to the BEeE%ZBti%‘igf. Yrhk &b £Pe (Sdmmus {8a £PBL | Be ERHFRNG CaE ISLwEtMOr K -
| P net wor ateway device 10 transmts the signal to an I P network
connect i ogapeeagsdéenfcand rezel vessads byna her¢quigedinpreericess patdnto the
HTTP server Y. In Step (6), the I P network connectjon_ processin nét

(ﬁkﬁﬁ ®s t hat

12-2, whi BETRas e vEOR hEhei geamupdcationmiereindb, 1 the

u
the HTTP server .Y IS conn%ptei ?rough the dedicated |line 200-2, and
execut es REFEPEEATEPE B8R TERE B tocol conversion suitable for the

dedicated line 2Q0sgep (1), the communication terminal in the mobile
communication network 100 designates the HTTP access as
“service type information”, designates the HTTP server Y
connected to the mobile communication network ~ IP network
gateway device 10 through the dedicated line 200-2 as the
“destination information,” and transmits a signal to themobile
communication network — IP network gateway device 10.

In Step (2), the mobile communication network — IP network
gateway device 10, which has received the signal, detects the
service type requested by the received signal, and retrieves

Cf) the service type -information data retained in the device.

In Step (3), themobile communication network — IP network
gateway device 10 performs the predetermined signal process for
the signal in accordance with the information described in the
retrieved service type information data.

In Step (4), in order to detect the destination
information included in the received signal and transmit the
signal to the destination designated in the destination
information, the mobile communication network - IP network
gateway device 10 refers the connection path selection rules

retained in the device and judges the connection path to the
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In Step (7), after executing the predeterm ned nedia conversion and

prot ocol conversion, the IP network connection processing unit 12-2
transfers the signal to the HITP server Y. Note that, in Step (6), when
the HTTP server X is designated as the destination, the |IP network
connection processing unit 12-2 executes the nedia conversion and the
prot ocol conversion suitable for the Internet 200-1. As descri bed above,

t he nobi |l e comruni cati on network - | P network gateway device 10 accordi ng
to the present enbodi t can change the protocol conversion and nedia
conversionﬁ?ﬁﬁ(ﬁ?rgﬁéﬁi&ecuted in accordance with the "service type

information” ang tfg.pqest il k8B :ih el Q5mmih 08at i 8s neded k- ixen &6 Ked
signal, by the service type Information data and the connection path

sel ecti on ateswadynasirakl 1.0 Moreosmei ts byheei safgpabdvitdedani IR anebbokk
comrmuni cation network connection processing unit 12-1 and the |IP network
connect i on cenesIsiorgPEAcess2ng unke Lotd Paseenviytiheat PeaednedREREIORP

net wor k gate devi.ce according to the present enbodi nent can execute
the pr oces?@g@/ﬁ& J&%djﬁ% SRS gl'84 conversi on and the protocol

conver si on whi ch@ar @+agt (@ r eehbY1p COBERS PRUYhABCENSn SOFYEEEs PRECEESE
I ndependently of the ervice process. As a result, according to the nobile

communi cat i1@R2 ,nedhitk had Prewdimmsd tlae endygndévifoe the MTRR rekanee Wit h

the present enbodinent, it is £ossible to freely change the network
connect ed EecrBaimss |thatormi ERIF o REERoLk 15 |OonR& thrgudgihytigvi ce

oo it GRS RO RSN, HBHBrbuth A"t
and 9 he m)Birb%ocol conversion suitable for the dedicated line 200-2.

In Step (7), after executing the predetermined media
conversion and protocol conversion, the IP network connection
processing unit 12-2 transfers the signal to the HTTP server
Y.

Note that, in Step (6), when the HTTP server X is
designated as the destination, the IP network connection
processing unit 12-2 executes the media conversion and the
protocol conversion suitable for the Internet 200-1.

As described above, the mobile communication network -

(w IP network gateway device 10 according to the present embodiment
can change the protocol conversion and media conversion, which
are executed in accordance with the “service type information”
and the "“destination information” included im the received
signal, by the service type information data and the connection
path selection rules dynamically.

Moreover, by being provided with a mobile communication
network connection processing unit 12-1 and the IP network
conneétion processing unit 12-2, the mobile communication
network - IP network gateway device 10 according to the present

~ embodiment can execute the processes including the media
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comuni cation network - I P network service managenent device 30 and the

signal processing unit 111 of the nobile conmunication network - |IP
net wor k gateway devi ce 10. | NDUSTRI AL APPLI CABI LI TY As descri bed above,
according to the present invention, it is possible to change gateway

functions suitably by function change conmands given through the service
control device. In addition, according to the present invention, it is
possible to process information required for the service control device

sui tably i 8039895988‘3&&"‘6% : 1 o €8x 21 NOLERURT ar BGEAL Yiltbdd f e

present inventiron, It e to orm protocol conversion In

accor danCecM\hI:BrﬁedS eflvdrpetwp%erﬁum ap,’@bté@él, OindeyRndntilabl y£f athe

vari ous services, and provide the various services by sinply changing or
addi ng an appvicatpnﬂceFanthernDre according to the present invention,
dedi cated interfaces for the various servjces are rovi ded betw(%It %Pe

service control ‘4evPceF St he 2FEORGRS, P ghde h%?eFOEmE
convers! oMo BGER S CBNRIS/COR ?E‘Eew@ﬁ' agriecred Jpe/ atéif‘oﬁi%{r{ceé%h% Ge

i nterfaces e gateway devi the signal is given to the service
control deyré&genirbhodiirerits pesitd bbesti® 1Ry pyifiediiechanygecthe arithwalrkdevi ce
with basic functions for dedicating to process high-val ue-added services.
Further, acewrelthedt&ot hbepn@berlte |cmv@rmnwtlb3n ek k t heTBomedwog kand

d th t wo | th k t erf
repar ed’ 197 EHEAGAEVASe dbb | CLENORE. Pak)BISPBY e SEaPHFSy Eie CHopFRERIFR vihi ch

makes he Sbkdes CAEFYRL€abha f@éé’ﬂ{éﬁfﬁﬂ‘c@h@ HBPLE B8milRikuRGoNS i

the exter net wor
") network — IP network service control device 20 and the mobile

communication network — IP network service management device
30 and the signal processing unit 111 of the mobile

communication network — IP network gateway device 10.

INDUSTRIAL APPLICABILITY
As described above, according to the present invention,
it is possible to change gateway functions suitably by function
change commands given through the service control device.
In addition, according to the present invention, it is
(~) possible to process information required for the service
control device suitably in accordance with the service type.
Moreover, according to the present invention, it is
possible to perform protocol conversion in accordance with a
service type in an application layer suitably for wvarious
services, and provide the various services by simply changing
or adding an applicaticn.
Furthermore, according to the present invention,
dedicated interfaces for the various services are provided
between the service control device and the networks, signal

transfer and protocol conversion/inverse conversion are
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86 CLAIMS 1. A gateway device connected to a nobile comuni cati on network,
an external network, and a service control device which executes service
control based on signals received froma comunication termnal ora
predet erm ned conmuni cati on device, so as to transmt and receive signals
to and fromthe service control device, the gateway device conprising: a
recei ver configured to receive control information required for providing
service, fromthe service control device; and an information processor
confi gur ed g AR By a1y edeL-85FbARE NG D dBtd Qs oRT 6L S tRASSAani EBE
control information for a signal received fromthe nobile comunication
net wor k or arfte tiet elgablngs vwpiken anel thlee seinviicke contapiatewn cpr.ocCEs8 sy
conprises a gateway rule retainer and a gateway rule executor; the gateway
rul e retai Adr if PTHRIRItOPTOVEdE AhF §eGNLERaGOP IT R fovEire Widtighasthe

service control .devige: th t.e rul e exe r ont,i.qur ecut e
ot ovay EEREIERE FOL detf BRI o (e IR GR s B0 Sy o EL
recei ved from theyseh¥irCeaceBEa9hgdeyl ERe pi@§eﬂ€biﬁ@eﬁ@ﬂaﬁplBﬁimﬁwing
network, the external network, and the conmunication termnal or the
predet er m ndeé commueriicatand devivieec gucaiindt | of t hhenelitlee nadomewexk i on
network or the external network; the gateway rul e conprises at | east one
of : prot ocYtiddaeeEle e Al ARtedE ageSpPEEBREEA oh s PR REWRHi ¥V EFdul d be

87 executed,. in_the _gateway devi n {_Si r f anong
the servi 5‘«5 8;8”?,98?1%’2\% )c‘:é’_, %tr gﬁrdr‘lggi%l gq%gé_r%urﬁ‘?caq!aéﬁl n?\a;){}em%r%?éarﬁ%fﬂee _
external  peWRRKcatAbar ABEWERKCFERSE1 bRV NS RS ikh@ eOntRiBHERALHOfhai ch
should be acquired In the gateway device fromthe packet signals

transm tt edxteomallheetwerki.ce control device, the nobile communication
device, or the external network;

O
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packet allocation information on packet allocation performed in the

gateway device to a connection processor containing a network and the
comuni cation term nal or the conmunication device for the packet signals
transmtted fromthe service control device, the nobile comunication
network, or the external network; aqsbbmggrnation accurul ati on I nformation
on a packet signal which should be a ated in the gateway device anpbng
t he packet signals transmtted from the service control device, the nobile
conmruni cation network, or the external network; and the gateway rule
execut or s eogdtewayedevice evaoactedatopaomnobidd communicstiom nepvask.cars ekiemal

accordance with the protocol conversiop informati on defined by the at eway
il e, an’ PRMSHANG SRR SO A0 BOGE QXRONEE HeDGR: COMT OBRY oD SaRsaas | on
ext 1 act | ORedefef fEth BB AMRSR eRhhI TP h pRRIRIAFES Boh Pl REAGOANRSE! LOBs
processor I n accordance Wt e packe ocation rnrormation, of an

accunul at tetansniiceRiTedivd SigndaieRiaRid fidrd i serlice 66l deVies; thid ddtewagdevice
i nformati on accumul ation information, for the packet signals received from

t he servi €emMposingol device, the nobil e comunicati on network, the external
network, or the comuuni Ccﬁbi on termnal or .the predeterm meg féormun'.cation

devi ce cont ai ned® "§4eive{LondgHred tosrecgivecantioh 'ﬂfgmﬁl% BrAWTRe 1oL PEMKKIRG
net wor k. Zserﬁcﬂaﬁoﬁ‘f‘ﬁ'bé %‘?\)ﬁ&&@tﬁ@l’ﬂ&%@%nﬂo a nmobil e conmmuni cati on network,
rnal’ network, an

an 88 exte a Service control device which executes

service control arbiaforthation pratesser doriguineeto fpepfdr aop@duientirdddnfoimationnal  or
a predeterm ned communication device, so as to transmt and receive

si gnal s t dreerssf based; pe theecantiod igformation rva caignal recejved iy dbe i roebile

conprising; a receiver confiqured to receive control Information required
for' pr oviBIMBUAEHEN etk gt e AGOR, A0 BREB i co: and an | nf or mat i on

processor cont gy ffrtBRhG6dBsBr BORAREY AThaRMay icetidhd% Bs@aRyPased

on the control ormation for a sign Ived ' from the no
comuni catrulerexeetitonr k or the external network, and wherein the information
processor conprises a connection path selection rule o
the gateway rule retainer Is configured to retain a gateway rule given through
the service control device;
the gateway rule executor Is configured to execute a gateway process by
applying the gateway rule to signals, which are received from the service control device,
the mobile communication network, the external network, and the communication
teminal or the predetermined communication device contained in the mobile
communication network or the external network;
the gateway rule comprises at least one of:

protocol conversion Information on protocol conversions which should be
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retai ner and a connection path selection rule executor; the connection path
selection rule retainer is configured to retain a connection path
selection rule given through the service control device; the connection
path sel ection rule executor is configured to apply the connection path
selection rule to the signal received fromthe nobile comunication

net wor k, t he execeteddh thegateway devicewhen packet signels are tlansfered amor@meo

detern1ne a dest.i nati f the, signal, and to tr nsfer the s to
desti nati on; SERVCE GRRIBL ﬁewogame thobile GarmupIGat @BrﬁﬁtWQE‘s @Eﬂm gxt ew%
I nformation QwaghYi ce prepared by the service control device or a

contents and servi e provider In the external network; source |Information

of packet signals pfomnatioryiextraetion intormatbn con anfopRidtien WhITHUBheak Be
network, an external network, or a communication termnal or a

pr edet er nmi ne@cguiied in e gatemy/dewceémra.tlne@acket sighaistiransroitiedhfrorodheon
network or the extern n are _expected I,n advan to transmt
The packet  SBpics Sontios HAERH, e Bebia KamERiAtEn #RueE, ordhe Syeki
which are expggidf: | n advance to deS|gnate as the destination of the
packet signals by the network or the device; and the connection path

sel ection rul e exepacket dllecation irformaltiore ond patkétyalidvatiof Sperformed in the
i nformation, the destinatjon infornmation, and the service type infornmation

of the pac ke@atsv\@a{adgwceoq Adgennewtiope PIAGESEPL FOBAINIAG A dtetworks jasieh the by

and Lo br ansgaP MGG RopfEf dr il MntiiclPl SRR AR IR wher

receiving t hﬁanm‘ned froph Sinbarviceastnifol Hedcé rtﬁé]rhdjﬁie%@wrrm&qah retwekvi ce,
the nobile communication network, the external network, or the

comuni cat i oﬂrmerextemal b@thlib, ang edet erm ned conmmruni cati on device cont ai ned
e e oo AR B AR i G il BEb3RSeh rofiot v
and a servi cgcafiliiaal iH e gateiith deiad SHidH B Packet SigRak Harkfsifsd #8m
the service control device, the mobile communication network, or the external
network; and
the gateway rule executor Is configured to execute a protocol conversion

process in accordance with the protocol conversion information defined by the
gateway rule, an Information extraction process In accordance with the
Information extraction information, a packet allocation process to the connection
processor in accordance with the packet allocation information, or an
accumulation process of the packet signals In accordance with the information
accumulation information, for the packet signals received from the service control
device, the mobile communication network, the extemal network, or the
communication terminal or the predetermined communication device contained
In the mobile communication network or the external network.

2. Agateway device connected to a mobile communication network, an
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signals received froma comunication termnal or a predet-erm ned

communi cation device, so as to transmt and receive signals to and fromthe
service control device, the gateway device conprising: a receiver
configured to receive control information required for providing service,
fromthe service control device; and an informati on processor configured to
perform a predextemal pewvork,ranst awendice peritd devipa shictpaxedutes servicg| control

LT O, ol SRR e P A SR

screeni ng pol i gymninitiation dewideaso as e eRANB/ItRMND rerE to ahe froat teni ng
policy retainer is confi%ur_ed to retain a screening policy sent through
the service cofRnvige caeligl device the galewaydeyicp sPMeYsiBXecut or is configured to

apply the screening ap%c%ﬁer %@qﬁg‘uﬁ%@%k@ceﬁﬁegEgﬂrmﬁ?l[ﬁﬁ@ﬂn’{&%rf'i- ifede ffobi | e

conmuni cati on network, networ K, e conmmuni cation term nal
or the predet epovidieg secviceyfonciaeiservickesontrel devideaiandd | n t he nobile

communi cation network or the external netwrk, so as to jud t he,
Correct ness of the ENgREpEWg” PEOGREraPaared Jo; AR 7 iIedetpabiped
signal ; the sqrRpmafich BRICESY b&SI6h fHScoritrd! PfdFHation foridigmdl ré@ivedPréthocol
type which allows transfer of the packet signals, a port nunber, and a

di recti on t he theaahile spgwannicatioowetworkon thepexternalnetwerk, ead wherein mat i on f or

Lonneot the servi oet BoRiTBPOBrsSd e hEtsch sEfinactBn adty e Ml  ana
the external netawmrland angbnhedtonpith selectivfi raletaxegutar;! i mt of packet process
capabilities of the service_ control device and the gateway device; and the

screeni ng pol i cy exBeginection pafh galestion sleetaine & gnierd tooretainRigi ng
bt o he 533 s o BSy NERIrif hEShco Bl it |
correct ness of the connection path selection rule executor is configured to apply the
connection path selection rule to the signal received from the mobile
communication network, the extemal network, or the service control device, so
as to determine a destination of the signal and to transfer the signal to the
destination;
the connection path selection rule comprises:
service type Information on service prepared by the service control device or a
contents and service provider In the external network;
source Information of packet signals of a service control device, a mobile
communication network, an extemal network, or a communication terminal or a
predetermined communication device contained in the mobile communication
network or the external network, which are expected In advance to transmit the
packet signals; and
destination Information of the packet signals which are expected In
advance to designate as the destination of the packet signals by the network or
the device; and

the connection path selection rule executor Is configured to identify the
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the original protocol when the packet signal is transmtted on the original
protocol; a process for transferring packet signals, which are allowed to
be transferred by the screening policy, in the gateway device and for

di scardi ng packet signals/ which are not allowed to be transferred, in the
gateway device, or a process for discarding the packet signal In the

gat eway devi ce sauregyipfarmationgtherdestinationrinforreaticrs ed the sgrvice typsriaformation he

limt of the pr ss _capabilities , of the service,control device or. the
gat eviey devi co QANE RECRE,RTAS A€ RiooR o doalEney S e ackL aBRHaa Ayl
recei ving the ppaekfbribtiteddschibéd oRithé BEnAdclioh ipath sélBRionGulk) BRY 6 Gahsfen
network, the external network, or the communication termnal or the

predet erni ned clbarpacketsigrals tetheceonasponding destinating, woen recendrghifgrpasket on

network or the gxternal n k. 4. A gat Vi nnect pbi | e
communi cati on n%@&é? ﬁ’?"ﬁ'ﬁ‘ﬁ%ﬁ@ﬁ‘iﬁ’ Sﬁ@%%o&?\?’q%éﬂgwﬁg?«gg%éﬁﬁc%ﬂp&gp% ce
whi ch execut es S&tivoHE e thrs@dedal Ft@B, Sof edel \COehrhlirfiGatRINC ASTMIAGIC Bri Gk
termnal or a predetermined 91 conmunication device, so as to transnt and

recei ve si gnal spredetgrminedozanmunicatian, dedce cantatsieddavthe enokileccoyambniggtianeyi ce

conprising: a sjignal [ figured to convert a signal, of which
destination is ﬁ%@”‘s@&ﬁ%%ﬁ%@ﬁ%@?’m@evi ce anong signals fromthe nobile
comuni cati on network, the external network, or the communication term nal

or the predeterm ned comunication device contained in the nobile
comuni cat i on Retv@AtRwaY deviee cennastastp ateehilesgemmunisationseiwark, 8B exiesigbndi ng

o 2 service { WA S 8L P BONEREA MBS SN oSt Badé on

transmt the si € service con recei ve con
| nf or mat i on andigsalsvireeeipedcfrom rasodbmmumicatios s tefmimalt lve serprédetermained r ol

1 gnal exthang EPTEHINRIERAPVES: 89 RaR TSI aId FeBNR GRS 4o arg e the

cont ai ni gt he S e e B i med. comuni cat i on
devi ce. 5. The gat evakecaivet canfigurasiidireceiveccanitral informatisreresiuited for providing
exchanger s cQRffAURSH the sSRideSontBdeuichgha Ser Vi ce
an information processor configured to perform a predetermined
information process based on the control information for a signal received from
the mobile communication network or the extemal network; and wherein
the information processor comprises a screening policy retainer and a
screening policy executor;
the screening policy retainer is configured to retain a screening policy
sent through the service control device;
the screening policy executor is configured to apply the screening policy
to the packet signals received from the mobile communication network, the
external network, or the communication terminal or the predetermined
communication device contained In the mobile communication network or the
external network, so as to judge the comrectness of the signals and to discard an
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control device interfaces for each of the service types for the service
control device, to transfer the signal converted in the signal converter
to the service control device through a correspondi ng service contro
device interface anong the service control device interfaces, to perforns,
in the signal converter, the Inverse conversion on the S|gnal recei ved
fromthe servi u@p@mﬁnatﬂ patkel signalhr ough one of the service control device

interfaces, and to ) a network, a conmunication
termnal, or a conm}ﬁégé&%'ﬂbgg@)c‘%%"sfgﬁe service request source, 6. The
gat eway devi ce accorigfongation Iatieatinga prﬁwwpetmcwamtrmscér@ﬂmpa‘aképrl ses
a service type ldentifier, and the service pe ldentifier |Is configured

to define I ndi 90808 2 pertwymoarnand ﬁﬂf@@'qrbﬂhed?ﬁ%ebﬁglﬁﬂléﬂg‘é’r i the galavay whi ch
the service cogt@l device can 92 provide, to receive a service request
signal fromthe nobile conmuni cation network, the external network, the

conmmuni cati on term irbrmeationtfer jodgidg ties tomerinessafranrorigital prototl definethtot ai ned
net work or the ernal network, to exchange

in the nobile co nlcatl t
the service re§ 'm?gfph@oswe?%ﬂ \S%ﬁemblepﬂmwmﬂ%nﬁmrk

Interfaces corémg@(té}gaﬁr%h}vgﬁ sfgvice types, and to transmt a received
signal, on which the inverse conversion |Is perforned in the signal

converter, to the né’tfw.‘lratlpnﬂmhcatlog"ladmrtfa‘tnwhettmvmaswapablhhese)ftm)aemnecat|on
devi ce of the Le urce, t hrou one of the Interfaces. 7.

Gat eway devi ce&géré cfegfcggaq}%ﬁﬁ%géﬁmay de\)ﬂ?@r the Information processor
conprises a signal the eersig polibydexetaiot 1§ Configérelnioos iUt slakéss fjrai ner,
the service type Information data retainer is configured to retain a

plurality ofludging the profcol Rme ard ithm peatwmberr@fsmnmﬂ@ttsmr@a@nddhet he

servi ces, and [ rm ned
signal pr ocess oﬁ tﬁ%gﬁcﬁt%g FIbase agﬁfé ocgr%g?ﬁ]%scr?c@r%&%g

servi ce type thenbuginalt pmtodﬂtmemltheﬂachdl BlgnablaS&ansmﬁteﬁym thefcﬁrfgir&'ill on

| ncl uded I n the,si gnal S rec rom t he service conhr devi ce he

mobi | e conmunP™@IRe5 A IERGRSB N | qugs erring packet S|gnacfs which are allowed {o be
transferred by the screening policy, in the gateway device and for discarding

packet signals/ which are not allowed to be transfemed, in the gateway device, ora
process for discarding the packet signal In the gateway device to avoid
congestion when the packet signals more than the limit of the process capabilities
of the service control device or the gateway device defined by the screening
policy are transmitted, when receiving the packet signals transmitted from the
mobile communication network, the extemnal network, or the communication
terminal or the predetermined communication device contained in the mobile
communication network or the external network.

4. A gateway device connected to a mobile communication network, an
extemal network, and a service control device which executes service based on

signals received from a communication terminal or a predetermined
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external network, or the comrunication term nal or the predeterm ned
communi cati on device contained in the nobile communi cati on network or the
external network. 93

communication device, so as to transmit and receive signals to and from the
service control device, the gateway device cbmprising:

a signal converter configured to convert a signal, of which destination is
the service control device among signals from the mobile communication network,
the extemal network, or the communication terminal or the predetermined
communication device contained in the mobile communication network or the
external network, Into a signal corresponding to a service type executed In the
service control device, so as to transmit the signal to the service control device, to
receive control Information and service process results processed in the service
control device, and to perform Inverse conversion of the signal conversion; and

a signal exchanger configured to exchange signals between the signal
converter and the mobile communication network or the external network
containing the communication terminal or the predetermined communication
device.

5. The gateway device according to claim 4,

wherein the signal exchanger is configured to define Individual service
control device interfaces for each of the service types for the service control
device, to transfer the signal converted in the signal converter to the service
control device through a comresponding service control device interface among
the service control device interfaces, to performs, in the signal converter, the
Inverse conversion on the signal received from the service control device through
one of the service control device interfaces, and to transmit the signal to a
network, a communication terminal, or a communication device of the service

request source,

6. The gateway device according to claim 5,

wherein the signal exchanger comprises a service type Identifier, and the service
type |dentifier Is configured to define Individual network

interfaces for each of the service types which the service control device can
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provide, to receive a service request signal from the mobile communication
network, the external network, the communication terminal or the predetermined
communication device contained in the mobile communication network or the
external network, to exchange the service request signal to the signal converter
through the network Interfaces corresponding to the service types, and fo
transmit a received signal, on which the inverse conversion Is performed in the
signal converter, to the network, the communication terminal or the
communication device of the service request source through one of the

Interfaces.

7. Gateway device according to claim 1,
wherein the Information processor comprises a signal processor and a
service type Information data retainer,
the service type Information data retainer is configured to retain a plurality
of service type information data corresponding to each of the services, and
the signal processor is configured to execute a predetermined signal
process for the signals, based on information described on the service type
Information data comesponding to service type information Included In the signals
received from the service control device, the mobile communication network, the
extemal network, or the communication terminal or the predetermined
communication device contained in the mobile communication network or the
extemal network.
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