; ?7@\BCDe3ee| bppgw2xFx{ 6{ T| 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
gat eway devi ce. BACKGROUND ART At present, in nobile comunication, not
only voi ce comuni cation service, but also packet service including Mil
and Push, which utilizes nobile conmunication network functions, are
provi ded for a comunication term nal such as a nobile phone in a nobile
comuni cati on network and a predeternined . comuni cation device such as a
PDA havi ng comuni cati on functi ofESCREFEFPEr, in conventional nobile
communi cation) Wb access service is provided for the conmunication

term nal or the predeterm ned conmuni cation device in the nobile

coMUNi C FATEWAYEDEWI ¢E ANDMEIHGD 6P E&HIARS SENG BEGNALITINGABENAYE RESHRAMI cat i on
networ k. Meanwhil e, a gateway device has been proposed to connect two
different networks. Gateway devices having a protocol conversion function

bet ween qéﬁﬁﬁﬁ?gL rks) an automatic routing function, a screening
el

function, unction for a Push-type service are known. These
conventional exaaphessahe fhwedosed ddlatpanese fatensyApericatdmh a

Lai d-open No. 11-205370, Japanese Patent Application Laid-open No.

2000- 7B1 9@ thieparfe peoRaeingAgpisiigaplodn &he gadevRy. d203F£69176, Japanese
Patent Application Laid-open No. 11-32058, 1 Japanese Patent Application
Lai d- open No. 2001-159891, and Japanese Patent Application Laid-open No.
2001-16B902. However, the conventional gateway device only perforns
protocol conversion in a TCP |ayer as a gateway device to the nobile
comuni c BACKGROMNDOART and rel ays packets between the nobil e commrunication
network and an_ I P network. Accordingly, it i,s cessary,to_chan ervice
in the nobile @Gmﬁﬁﬁ%ﬁﬁﬁwwﬁ%epﬁgﬁggaFﬁﬁmﬁﬁ%ﬁﬁ QWKP%%tgﬁgy agﬁf%%. Thus
|t has beehuh ARSI NesLovRER! R RIALEACR kO £RAREI NI BRIV S UM (he
gat eway devi Ce. reover, in fhe conventional nobile communication, service
provi di ngrderhses whdeh wisl B 4 excabb b beigehonmHtdacl o pet ddny fdmdtdenad a
chargi ng device axe provided for each service._Hence, it hgs been necessary
to chang@nspreBiiedsoryiorraraiticg teent ar8traT S3 Chah G h%f’r‘é’g}‘mﬁ e,

i nformati,on neces fQr h | C Ll ey ced HeRSRed I
each ser \ﬁ“beaprgelggiaég g%{n/’ﬁg%lf%géé%vﬁé%&g%#gi (:%.léiﬂldus?::et%aﬁ%s been

i MPOSSi bl RAAR Y 28k PUSe SRIuEICeasi N{ egbdl | yavimg addintrivord catisrser vi ce
provi ding device of the conventional .nobile comuni cation network provides
servi ce tfarariiiyns .coMrurbyari oant gonveationalhmopidde CMMUTSFavARmi cat i on

oo o D SelBle SeST L SRR YR ol SO Gt b i

communi cali 0fy petyorde dd:0M 7 £ OBBHALAEER D oheIddviade 0B na PREJGIH MIced

conmmruni cation device of the I'P network. DI SCLOSURE OF THE | NVENTI ON

Ther eupomornidia itfagdeint netwenki tiirdnagh Feepetdiisedevice in the moblle
comnunication network.

Meanwhile, a gateway device has been proposed to connect
two different networks. Gateway devices having a protocol
converzion 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 Lald-open No.
2000-78182, Japanese Patent Application TLald-open No.

2001-69176, Japanese Patent Application Laid~open No. 11-32038,



consi deration of the above. An object of the present invention is to
provi de a gateway techni que which can (1) change the functions of the
gateway suitably by a function change command from a servi ce nmanagenent
device, (2) process information necessary for service control device
suitably in accordance Wth a service type, (3) perform protocol conversion
in an application | ayer corresponding to a service type suitably for each
service, or (4) provide an application interface to utilize various

services for the' ile co ni cation network from an_external network,
for' a ggtaé’\?l&?s&eg‘%g@r%ni% &@T@%Wthgoﬂibig%agﬁmﬁﬁpcati on
networ k gadaaRsexbakaak asgmgegugﬂusxaﬂa sn.ﬁa.'anpréBez@nd relays a
servi ce reguest signal seh roma conmuni cation termnal or a

predet erm ned Bowavercathercaemsrriodal aaiwalyo dadiiicevenihepatgeenment i oned

goals, the first aspect of the present invention is a gateway device
connect eBFPECEOhOBPTESERHAR N & T6R MBYRSr &S A Faba@hsevieewspkthand a

service I ' ' S servi control .ha on_sjignal s
receivedﬁgg%ggac%@ﬁ%ﬁﬁf%g§§€H$ er#%ékﬂéﬁé\ggqugdgFg%ﬁFgeggggﬁ%ﬁn#gstion
devi ce, AObRPelOodmBNbFd {1icW etk andi AalES nb@wardt ,f rRB&:&B&iﬁ?I_{yL ce
control device, which is summari sed by including a receiver configured to
recei ve &€bnt¥ dledafsanmtioonhangeisexivios iy Ghiedhnhiier vdpmmeynicanicohe

service trol device; and an.information, pr,ocess confjgured to perform
a pr edet%%ﬁ‘f%’é% ?‘ﬁ?%’r-r%ﬁ‘?%frf‘%r SR RTAY dﬁﬁ"’["ﬁe cgh’t‘?ol "F%F%‘? §FBn for a
signal refeb¥ednl& ORd t her FObh | S SOITREE CRG 1 OPh ARSI Ks OEvidle extespal
network. In the first aspect of the present Invention, the Information

processofaheyay nd¢wtieea gateway rule retainer and a gateway rul e executor.
The gat eway r%e retainer may be 3 configured to retain a gateway rule

gi ven t hr ough fHETET ciBc it of ORESH ELORFhe MGRLeRayCIMRR SR A Br nay be
confi gurgg-} X e t o] phyi e eto -
si gnal s, V\hi%@a?gu?éggp\%cj Tr ocrﬁ%{ hgﬁégr%}éc?c%éfrggﬁggev%, Mte'{érr&lﬁbi |l e
conmmuni Gatewidiret Wik cd ket ehaalyinet devk ceandet hbeoeDdBBNESAtNEH t er mi nal
or the predeterm ned comyuni cation device contained in the nobile

comuni SREGF et BENEsor ithBaaxPepnateResfdrX. T9 rcharye e devidmsfirst

aspect af_ 44t Lhyent. t e 1l e incl ude r ot.ocol

conver sﬁonﬁﬁ%‘gn%?gkogngpﬁ%%& c@%ﬁ%%r’s?%#%?%ﬂrghoiuq%‘g%aqce%u_t ed in
the gat eysyessdBSFuhn PREELTiSé prakd ddingy d&WSE Skrfith AR LG 81 Vi ce
control device, the npbile communi cati on network, and the external network;

i nf or mat§eHYise paevidhngeoring Forpmrvide eerstiicen whhes, sitohhd Heeracqui r ed
in the e evi,ce fromthe packet signals transm.tted fromthe service
cont r ol %%123\?:%%13 éconﬂﬁqa(gecé’rﬁﬁ%’rﬂuéaﬁe&ﬁtﬁﬁﬁ E'é‘tet?rr% ‘external network;
packet -al I ocalonabal 0L 8R! | 0N RAEle ALkBGELIAG PAELEEREGLE N dlie gal evay
device to a connection processor containing a network sad the conmuni cation
t er m nalcooweanitd coainnnbt dei comievi cet fon ncaropackebvidgaadsrtionsd tt ed
fromt henﬁrervi ce control, device, the gﬁo%_l e communi cation network, or the

ext er naPortdt wot k; CERFUPHCEETHER ontoER at i°6n i Hi®r niEese e e neskb ket

si gnal ' lsd D @pﬁhgru t [ a ' a e packet
si gnal sw??g‘ﬁg%@?t&égnf f%m t he égr slﬂgeq%%gnﬁ%l Egl\eﬁ@?%g?%%gnm%%g’gﬁ'

comuni Taeirefomet, whtkhaorbddre impoasidllenebvwotkl i Toef wadeldys raf ehexecut or
may be configured tQ execute_a protocol conversion process in accordance
with t h82pi8R8c8PTESReEr sRoRleNTEPMaE SoraERisadinp rrEvgakekapm @ e, an

i nf or mag| I i L ith the 4 _.1nformation

ext ract T oniaF b bk AEAREE 3. 4 o R ot o He T S BeE on
processof theatpondaneekw th the packet allocation information, or an
accunul ati on process of the packet signals in accordance with the

i nformati on accunul ation information, for the packet signals received from
the service control device, the nobile conmunication network, the external
network, or the communication terminal or the predeterm ned comrunication
devi ce postpbeetel Ot BEEMBRVERTESEMUNI cation network or the external
networ k. Moreover, in the first aspect of the present invention, the

i nformati on prioeesgoen mayhenpkedena daveadtionn Hzat beet edévbseguba ret ai 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 ser&ice control device. The connection
path sel ection rule executor may be configured to apply the connection path
selection rule to the signal received fromthe nobile conmmunication

networ k, the external network, or the service control device, so as to
determ ne a destination of the signal and to transfer the signal to the

N N - oy Y oy - - .



whi ch are expected in advance to designate as the destination of the packet
signals by the network or the device. The connection path selection rule
executor may be configured to identify the source information, the
destination information, and the service type information of the packet
signals, to judge the destination of the packet signals by applying the

i nformati on descri bed on the connection path selection rule, and to
transfer the packet signals to the correspondi ng destination, when
receiving the packet signals transmtted frorn the service control device)
t he mobidonsdaiemartiioat o Hrilecsboyk, tATecbiecktmd thetrwrscnbinyvgation

communi cation term nal or the predetermne pmuni cat | on I.C ont ai ned

1 e dbii% RTHAR CatG P WEr B e e RO e SBF Al vaPRRSS: S

further mre. i d he fid §h+25RCLuOEab§ BY 8SERA ot WENiHATye Lhamaakor mati on

processor may I nclude a“screening policy retainer and a screening policy

execut ofrohhe: sgeeentagmpnbigeyentt alewdcecan(de ponteger ddfogmastiann a

screening policy sent through the service control gevLce. The ,screeni ng

pol i cy GesesEer Y 50 hEETRFEYGPEFTed SsyrFe: RULLAPENFAg3FEPFEFES t he

packet si.gnals received from jhe i C Lcat | K} nt ext er nal
ﬁ%ﬁﬁﬁ%§ﬁe I%Brﬁ§€%+9%r8€ﬁgaé§f LOBOELYBRK) nt BE

net wor k 7301 theé® %o T'on"1'e predeter m ned conmuni cati on
devi ce GORAILAR dnn1 h{Er EYY et RNy €atd @R rvdice0t kporsuitmeyt domal
d

network, 'So as to judge the correctness of the signals and to discard an
i nappr opickt sepatket ogi fhaprovédefan eppt hop blon Antee fRcesE B§pddEof the

present invention he screenin lLicy can_inclu I td ipndi cati ng

a prot oé’é‘lnﬁgﬁesﬁ%f’éﬁeﬁi %’v'/vst%er__g‘ﬁggé‘re %?Wﬁ%"%ﬁc g(ﬁ As%‘ﬁ% s,f%%p%rgt nunber ,

and a dig& trltn%rl theRagket esi gpakathvay ddvilde wat@yays devnaectiaf or mat i on
e

for judglng correctness 6 of an original protocol defined to nutually
connect Hetweser vilte cobtilel cewviwe,caticompbeteorbmand cari sxtaerddrk, and

the external network; and jnformation indicating,a |ljmt of packet process
capabi | PEtFOTF tIRF s%‘F%‘T‘EjeecoﬁFrEk d‘&ﬁ“@&ian&’%]erﬁiaat:‘é%§ 3% ivé'g.e The

scr eeni | JCY ut AN £De Conf i YiRGh 11 ta%eCUL 8rAIRADCENS BOr

j udgi ng "t %Srtot %géﬁggyﬁeﬁdft %g port nunber of the packet signal and the
di recti girddeeepadked ziopmiing chitdwnadadviler.additional |y judging the

correctness of the-original protocol when the_gacket sj gnal i%,tr%nsrritt'ed
on the origi ndk préescer achinvsrdbe péPrepantt ??‘iirﬁc’apfagk&hesi dia*s, Which

are allowed to he transferr the.screenl J i t eway
devi ce @G ogi E%%r%ﬁ%sgen%é%g’te%lg%aﬁ'g évﬁ%%ﬂagf gelr‘{g%eea:cleg\%\%st% g be
transf erdeed, mbpiibecdahayiens tedn eGRtwdrks RROELESrhsl mhisemrid rpd he packet

signal in the gateway device to avoid congestion Wen the packet signals
nmor e t haervied tantrol dewiqe vbésh expanties siesyise caBtEREREEEETOMt r ol

devi ce or, the gateway. device defined by the screeni Lcy e :
transm to&F2hdheF §5AA nd THE p%ck%?%gvﬁh%???? ang%{t??lle'%ff rg% t Re robi | e
COMUNI GALI QIR NSH WK, cdripfurd ANl 867 Yes K, s8r alshecCogpunkaati andt er m nal
or the predeterm ned communi cati on device contained in the nobi I_e

communi aaidedivenetigoeksoto tarel Srcar tak perwbek cordirdlydavdasor which t he

first aspect of the present .invention, the information_processar. na
| ncl ude 1@ SRR {Heck EYs SRCLYAGTG gnaPCEisEESoPIARYZ8E EOnFREaAER 1o

per f or mrgbaqol nGaRNSESLAN, 8yt PEAPACK Ly S LIRS JeGalaed diiopimehiae

comuni cation termnal or the predeternmned communi cati on device of the
nmobi | e eePRiRiccabnOrohdewdrk ; iaridasiigria matsiain proces der exndédgalredet wor k
for transferring; and to perfaorm protocol conversion op the packet signals
recei ved o PRRIOFE 2 PregetresrdaetodnEormAtaP o P PRESSr &é?gr ﬁPné‘E‘e

comuni cati.on .devi f.the eLnal, _net j 002l sruSABLE 1 the
nobi | e &9% |lc2itr|1tg°ﬁm(r)laettiv\% kﬁé%rét rgé'ﬁg%el\r/\%ér%gé.i%gts#urther nor e, |ln t he
first aspeaundfcaithenPnetediki BrefheorxtiRtalnhetwakkon processor may

i nclude a signal processor and a service type information data retainer.

The informatidn ptheefdostcarnrctonfi gikedprespatai Feeprinnd i theof
service type informati on data cor,respondin 0 _each pof .services. The

si gnal OFDe! ons PEBRFR OF SIPY &@é’c‘:ﬂﬁ & gatg?‘éﬁ%t%‘?% r%}%slﬁlgeﬁalaﬁgr ocess
for the Signalssy hased oo midan deeariPeriDd theasheyi sayl yee

i nformati on data corresponding to service type information included in the
signals received fromthe service control device) the nobile comrunication
network) the external network,- or tle communication termnal or the

predet er m ned conmuni cati on device contained in the nobile conmunication
network or the external network. The second aspect of the present invention
is a gateway device connected to a nobile comuni cation network, an
external network, and a service control device which executes service based

o o o, o N T



8 device, so as to transmt the signal to the service control device, to
receive control information and service process results processed in the
service control device, and to performinverse conversion of the signal
conversion; a signal exchanger configured to exchange signals between the
signal converter and the nobile communication network or the external
networ k containing the comrunication termnal or the predeterm ned

comuni cation device. In the second aspect of the present invention, the
si gnal exchanger can be configured to define individual service contro
devi ce i popfiguesedfty maainot ghbevay Wil giyes fbroubb thke \dexy icont rol

device, to tra$sfer t he ﬁﬁ%ﬂ converted in the signal, converter to the
gat L %

servi ce COREFOF HeViTR: t EYeEr FBLBORUPRY= QR MR Y P FRTGITHRSA ce

i nterfacg, appngu{de SRledely %%tcfe%' 9?%%1&%&%]@&%&&%?%&% & in the
signal converter, the inverse conversion on thé signal received fromthe
servi ce gsbqhabs, obd*vicnfe ddw augleiord dtomhehseseorecboeomintato deldwdae,

|nterfaces and to transmt the signal to a network, a communication

term nal th BmoR IdGrFRmT Rt S QreprE OBk, (Hhe s¥Esraal ’@E@tﬂk sBRE & e

Mor eover . rh:Hu:Ei‘&ff%{’”‘ée%EﬁSE Y. ttﬁ?e pé@;ﬂgfuekﬁwﬁﬁﬁ' Oébmﬁh%c{at%%
exchanger may 1 nc e a service ty I er. € service type .

i denti figsvied deneoiiddurectia® nctefﬂm ddattud it L gL tiafwe ikt faees f or
each o the service types which the service control device can provide ) to
recei ve eXSrnak arqiatprdst signal fromthe nobile connunlcatlon networ k, the
ext ernal net comyunj.cati.on_term rt erm

commin, cat | on MEARELELERT SPuEAE £ SBRATRARY RE ANAAEP SARF SR VSRR o the
ext er nalt e tguiidisayt Qu%cfﬂaegedbgepeefaésg QPSS £ 5 %ﬁéoﬁn&&% $rgnal
converter through'the network interfaces 9 corresponding to the service
types, ambitoal aeoviersdongcwhicll shgnidd, berexdicted hisr mhﬁelgsaemanrver si on
has been perforned in.the s converter, to the network, th

o CHSah R HARR ), S AL AR EAAROH STEHL STORG RES SSFTEEe cquest
Sour ce. R Aigy flo t NenbnhEIACe Torh il ASIEElonf, | DRaDiegeN!
invention is a processing a signal in a gateway device connected
to a nota:d'@mmﬂmmewbmn neh Bofia t atn exdet 1t £ Ived W€ o miat idrseow ce
control device which executes service based on a signal ‘transmitted froma

communi ddthogmatéom valchshewideleaaanirad sprimmpaserel dNiee fr98 as to
transm f‘geéf& 'V%naafa 9”aaﬁsrkf’téé‘é’tfkomﬁé‘%e%%&‘é'ecc?o 5 %'Svgg‘r’: gﬁs ‘r“ﬂ: 22

i ncl udes™a recei ving and aini ng-a-si gnal T A

or poli &nes :@bﬁtlre be&@duﬁj;@értim gevybee @antyxd deYbeRalansk@Brkqor j udging
a service type and a destination requested by a service request signal by

t he varp@@genuaééogetpgnltnéerﬂatt@mtnnenﬁdkannammpqammnnceecénmmeﬁ devi ce
for theiserﬁlce i guesé gnal recei ved f.rom the nobi gpcatlon

ot vor k48 tha Gk RN e Rk R R & AP i e SARRRR GoRalPaRgat)

conver sn@Rwbek ER@ %ﬁéVbBﬁmBQQHQ%Eoﬁ'ﬂ@%hihﬁlaSQOEﬂ@”%@mﬂhhﬁcﬂtion
correspondi ng service type, and transmtting the service request S|gnal to

a corr espgndiend cdeditiengidaiet BRIGHADESORMPIMION-@F THEn DERG MESVELE 1 is a

bl ock di agram of_ a service proyi,di ng systemaccordi ng to_an enbodi nent of
the pr e§8ﬂ‘ velfyise. Fres E‘q\éé' £ b??%"&u%%lﬁ?’a%sﬁ@%wﬁgkt 'he®F ukBei on

confi gupgk QN9 nde 0Dk | & P IH¥ALEZEL R é@éﬂiﬂﬂfaf:.c# 1@1%%‘% 1Qal gpay devi ce
in a service providing system according to nent of the
present ai paeketosignal 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 2 protocel conversion process in accordance with the

protocol conversion information definad by the gateway rule,

an information extraction process in accordance with the



FIG 3 is a block diagram showi ng the function configurations of a nobile
comuni cation network - | P network service control device and a nobile
comuni cation network - | P network service nanagenent device in the service
provi di ng system according to the first enbodi nent of the present
invention. FIG 4 is a configuration diagramof a nesh-type network

enpl oyi ng the service providing systemaccording to the first enbodi nent of
the present invention. FIG SA is a protocol stack diagramof a control
signal between a nobile comunication network - |IP network gateway device
and t he irofurdne tlomrurixtatsiaid omet Wofkrmatbonet wor KasBdvefi c@ ld@sataiondevi ce in

the service providing system accordi ng to the first §nbodi men%_L %Ilget he
present RARA&ARS off i COBRPPSELOPr BFBEBPStatk 8F&GFERATGF ¥dite S signals
bet ween J i Db LATBNLGELEARABRIOE an |eaRNRI G APYce and

t he nobi*l e communication network - | P network service control device in the

servi ce gNedVigdiok@ Sy stiemadscotdi ngctordarcé i retthentidai memtf cafnattiemnpr esent

invention. FIG 6A is a protocol stack diagram of control fi%f?%lﬁs anong the
mobi | eGSR laRioh iréerprkion) o tRErBe i e Rafnad fi Te°e W 57 e

comuni G3ld QRASLIN 08k AN dIE-d PRl HBEkK: o Fldhmibitl dab forddhqbah, St ack
I agram o1 contents Signals anbng the nobil e conmuni catl on networ - IP

net wor K +grat eyneye A s tdiek TobE | eneosemAbadtabbohetarnahaland tdne | P
network in the service providing system accor diQn)g to the first enbodi nent

of the prssEieinired iommmmiGatian devispl errtdtyedi &y ShewRgid e outing
process by the hi |l e cqommuni cation network .i e_service providing m
system & Jﬁ:& §h H'begcf“iotr < r’rﬁtg‘(ﬁ ﬁé‘rﬁ\g%o J't E‘eettgf’é%ént i nvention, when the
mobi | e comunigabioQRrl CLAT FI%s SF W Gepeett 88 tie ifieddhtnaveniticant ents and
service providers. FIG 8 is an explanatory view show ng the conmunication

confi gurtitei ohsfbroatibe riides ssommmaycaiioirder & reonnactidn pathhe |P
network cqontents ang servi cgre%éovi der to the, servit%\e/ pr.ovi di ng_system

accor di f§H e £t *8iBo Apdot TR esEhPS é"rﬁ%ecfr?.mﬁ E"§is a
sequence A AQAM SHRW LG 0GR fs%?le%%ﬂ%ﬁakhﬂﬂ_f@?éiﬂé”&? HafRbieON i N

conmuni cation between the no e ‘communi cation termnal and the |IP network
cont ent soavfd gieed e preddltder, cdinasichd omepaithe splecitdiong rayet gdrvaccor di ng
to the first enbodi nent of the present inventign. FIG 10 js a seguence

di agr amtSEEWGRy R ABRYSEReMOT AL | SAVOFSt he Tithi FRARBHHLAR cBF™n net wor k
P et nSeRRel JHFU RN A | ly! e ORI LOTRINESOLIAR PO K - the
g evi C n

| P network ‘service hafnagemnen i'n"the service provi system

accor di ggnhectienf bach sehashidntruok thely eignbli tyeaived. fddnGthdl is a
sequence di agram showi ng the process of Push service fromthe |IP network
cont ent Belid es sorired inaddice Metiatie nohe | extermahi REEVORKt ePHi #R8, via the

servi ce IO 08 8¥5T HDARYT db%h 43 hDELhISL LUBSEL IERL R4 RRLPT eSeN!

signal and to transfer the signal to the destination.

Furthermore, in the first aspect of the present inventioen,
the connection path selection rule may inelude 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 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



FIG 12 is an explanatory view show ng the operation for providing service
fromthe nobile comunication network - | P network service control device
to the nobil e comunication network or the TP network, in the service
provi di ng system according to the first enbodi ment of the present
invention. FIG 13 is an explanatory view show ng the gateway 12

operation of the nobile communication network - | P network gateway device
in the service providing systemaccording to the first enbodi nent of the
present invention. FIG 14 is an explanatory view show n% t he pr.otocol
conver siwbhchuarei expettedanmiivaaceorfudreInahe it vﬁg\& ds sppnﬁgﬁ%r k

ateway device in the service providin m_ac [ t hembiar st
gnbodi ?/r@ﬁt e tl?%c}b?ﬁséﬁgnf‘r?ﬁe | oH e Fﬁ&?"\{r%ﬁi g%aﬁa{egp?gﬁgétegfy \?fhgw of an

ori gi nal hRadel off patRASKELUSSH FOI e Mtkawtt S mairaidont igurg toe nobi | e
comuni cat1on network - | P network gateway device and the nobile

comuni ¢denal fiyetine rdumse Wwelfbragtibs | Phaaaaiiaatipn AR LOEPH AT

provi di ng system according tq the first odi ment of t

i nvent | 8R4 BPEFEFVEES YRR l@%ﬁFE‘ﬁ&f"BPyof/i%_ %%%ESl%ﬁggi'%cgagagepr ot ocol
conver si.gg example.digh 1o Mo | BacwRINkeahked Ny vaido Ly neteor k

gat eway "déevicé ' In fhe"Ser Vi ce proViding sysfemaccording to the first

enbodi MeREcehathenpaesepibiavent tivn. coictilion path egllemtdionr Fukitew showi ng
functions of a protocol conversion exanple 2 of the nmobile co ni_cation

net wor kand| FeetwenRLgat cWe§ Baehed | WIHRILe i cbPPr GPFARIFOSYIEm
accor di 5%#%99%2%%%2 teﬁg@gg%kﬁﬂﬁ tci{‘%ﬁgS}BQE%ig)ﬁtal'stéﬁéxﬁﬂtt&&@roﬂrﬁ s an

expl ana anctiofAs o roto conversi on exanple 3 of

the nobiche §ORHUARLCRHOFb Nefaddide ,- thR Mebibs keamivrviaya er cetwerikhe service
provi di ng system according to the first enbodi nent of the presen

invent i che BixGert@li nehvanipl Atatory GPERIBREHFHEDf GRERLBAS 8F X9 ot ocol

gat vy PABGPEETI Pefle SOFUTUEATSN dTTG &5 P ehPaLtes (LG HHY" fopegR Tptvork

enbodi Meatnah i LA 1Bhe e IRV 83t tfR- external network. |

' Sti11 furthermore, in the first aspect of Fhe praesent

invention, the informatlion processor may include a screening
policy retainer and a screening policy executor. The screening
policy retalner can be configured to retain a screening policy
sent through the service control device. The screening policy
executer can be confiqured 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 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 direction the packet signals flow,

in the gateway device; information for judging the correctness



FIG 20 is a flow chart of a service utilization programof the |IP network
contents and service provider utilizing the functions of the service
provi di ng system according to the first enbodi mrent of the present
invention. FIG 21 is a block diagram showi ng the function configuration of
a nobile comuni cation network - I P network gateway device in a service
provi di ng system according to a second enbodi nent of the present invention.
FIG 22 is a block diagram showi ng the function configurations of a nobile

comuni cation network - |IP network service control device and a nobile
comuni c8fi¥hoxdgidek Prafand dGEANSErtR PR tHARAY TR e He HESEFVERR service
providin m r.di tq t e i pen e prese

i nventi o%?gﬁﬁé§ %Q’i(ig?ea \%@Wq%%%%%gggﬁgggggn% leg%f B&%’E)’%ﬁét IC‘)itg'?fa‘gltgf!gnal

sent to theepRbLmeGBRINEGat 11000 AR YK indiBakehyod K igaticvdypdlevéee in the
service providing systemaccording to the second enbodi nent o the present

i nventi oProFeE:s 2appblantespl ahatory seravicehewintgod seotiseolarsbnivie? si on
process ang a_sig roces,f erforned. in agl’ﬁ_ordance wi.th_a service type by

|
t he nobi #2-E87u %‘éjt'%'n netWor IE ST TP E wePE 15Xt eRASCHETFceCFR R service
provi di ncgoﬁf’ﬁ.%@f‘béctf&re@e%tteoatﬁfoé@@@%ﬁ"j@%@iﬁ%nﬁh@fpf@@o@éfsl%e

i nvention, Fl 25 is an explanatory view showi ng a protocol conversion
process amd tEhsipgral nproeesst pdwef paokdti sigrabraghtbewdt heatSenviloe type
and a destination, by the nobile conmunication network - | P network gateway

devi ce iFPEREEsefi9R2LA4 T1GH 0\ARA ngt XY st TSR 13 (I dHE S e ORI

nbodi i | I%%?;§éﬂg? I T HE
?NV(I%NITI érce?lhng %%%Sgg%rdéftw@%ﬂs%ggr?g%eg%bo I ment spgltéﬁtg%eé\%%%n%y
i nvent i otraemieted | esh bagkd ooribendlanwpngiochdte whatpradewsr d frnerati on

mobi | e comuni catjon network (IMI - 2000 network) and an |P network are
descri betFans B8EHMADs RACke o 1 alchmu bl ordGfet idriewad &P eX%r nal
net wor k, cfiv : reove ' ' re S iLficatl P

et vor k BT S Y e S 8 St b L CEF Eng BER SR St hee bl 1

connect egh Qi 18z £X110F NP c ket WOLiknsUEN ARitHeakP AetwWank caRd dicstyd butes
contents and services. (First Enbodinent) A service providing .system

accor di rigrans farrdd r 4n Grbgdiceway dEvite, gres@redessehct shistaowidinag FIGS. 1
to 3 is confiqured b bi.l e conmuni cat,i on, netwgrk - | P _petwork gat eway
devi ce 101E ROABBEI LLRR IR HiR FOLCREP A S EP AT RIGEFFCE VR r of
device 3G,q aBQ,ch"EDbél%éQPﬁ“HHH:F@t kAARNSINOT K smiltP BE WO K SRIGHSS
managenent devi ce 30. shown in FIG 1, in the service providing system

accor di mgptadnitlhier immses £ theewdodi e pbntiché dwbideordhmigatavapnlavdtiomork - | P

network service control device 2Q .,s connected to serve as an upper |ayer
of the FRHIRECRIANS BaFPeR AR RAILEY 2F AdF A IR IFSecayheR FeceiVdR%nd t he

obmec: S BALRR SSASH Ot pnoh e Reh Pt SOl 5 O sgBRAL Rd g 20 1
provi di mgtwatkemthakegtarhhlegetayek, conftlgs rednmm ias A osh deemikGl
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
protoceol conversion on the packet signals received from the
communication terminal or the predetermlined communication
device of the moblile communication network into signals usable

in the external network for transferring; and to perform

protocol conversion on the packet signals received from the



a gateway function | ayer, a service control function |layer, and a service
managenent function |l ayer fromthe | ower |ayer. The nobil e comrunication
network - I P network gateway device 10 is connected to the nobile

comuni cation network I P network service control device 20 and the nobile
conmmuni cation network - | P network service managenent device 30. The nobile
communi cation network - | P network gateway device 10 receives and stores
various rules sent fromthe nobil e comunisation network - | P network
servi ce managenent device 30 through the nobile a conmunication network -

| P net workmman§rabicontiegmidali cer 26heThr sdstiqric@dhuaraavnspanéehork - P

net wor k gat eway vice 10 fallo t various rules.to execute th

under - ne%?‘l’gﬁ&f’fggla?(? eré’@ﬂv@?ﬁ?ﬁﬁp&%eiég%ﬁ%s (")Jtsﬁ?r egg%%eym?]ahg?i ons
(gat evay . QrRcRESAtidR! ROVRErk BSrMBBLh £ €LFTRMDI Cation network - | P network
gateway devi ce 10 has nmeans for containing a nobile comrunication network
100 and an | P Yt wonktR86méaenphinl eloonfilys tatspachedorihie opnesentdn

pr ocessi unit 12-1 _and an | P network connection processing upit 12-2).
The: mobi 15VEBRhoRT ¢ EDRoRMEITEVICR P AT BT el 1G0R db SU9EBh: ai hs

t he nobi [ [ qnd R LK oSeHYKGE re@ahi LRk dewice 20,
the mobi T8 S b p R o e s e T e
vari ous jodenatiew piycd 3wy fvah b paskefsrdédackekwtaiignal sJusebityrom

these three, and transfers the | P packets to a predeterm ned destination.

Not e t ha®f tSREVHSR taPeoARGArBation AREActaE e e earki e€ Bodit r ol
devi 2 bi i ' K B} t he | 200
Comect TR EeEP D e COIURL “BELARSDSE! BL < chR1oRldl 1 | Sdlel X 20D are

10, and ghsyepéomodd® HAHRIND pRdceegei ¥6rt Rend Pspankelss tpaasd féom ot her
network as 1s well as a communi cati on term nal and a conmuni cati on devi ce
Wi ch ariefomat e deschibedhen gdewsekvdgey tyimeo udif amatimbidata

conmuni cati on netwrk - | P network gat ei)f\ﬁ% devj_‘ﬁe 1g.ﬁgn addi.tio as shown
in FIG BT8R ‘Efetﬁor?f'ﬁfﬁﬁ"g?ti e_he_ QRmation Apghpge atl_é\/va %Yevice 10
execut essi@;rFHleéjexté?:{éﬂdEﬁ Xm/ ke E&Q‘éﬂ._@z’e”%ﬁ*&?@@ﬁe@?&é?5'919@%6195.ié’ _'P )

packets sent froma conmunication termnal or a predeterm ned conmuni cation -

devi ce (apmgnynicatolnd e sehwunkcat ithie t erxtieial300nstebrhs aorobitkes phone)
of the nobil e communi cation network 100 and I P E‘?-Ck ts sent froma

comuni CAFBIPAA Ml *8FPARRE et PP nOTCCSTRERL BT APYRRIRA R  g. I P
net wor k £ont tc%r?{)hq]&‘%{ Vi £ & U QYdfiere %@%éiﬁdf Mv)é&r#( &Oethdees

conpl enent's the nobile conmunicati on networ unct 1 ons, provi
enhance®yiaad] Iitwoxsk t o the comunication term nal or the predeterm ned
conmmuni cati on _device of the nobile communication network 100 or the
communi cat i on Thér ARRANdoRSPRAGT (R B ddi®e PREFSR I ARVARTEARRNI SR ACATHF the IP

notwork 20 cJThe IBOLLE SOTUGY LaRa0st 0L kon AR ISIVIOLK GBI devi ce

10 in the service providing system accor e préesent e hent

i ncl udesedirdrl O ROBeR288S8bAYrYDi dedicanth LONNALd d10Fe PrABEdNg UNI LS
12-1) 12-2, and 12-3 as shown in FIG 1. The information processing unit 11

i ncl udebagesi gnasipnsdassengivadt frem aseompRiertion terminal or a
extracting/transf.erring/accunmulafing.unit 112) a copnection_path selecting
ni © 1 15E SRR @ ok R T HC BBY kBt of B gt cF AL EAE-Carkd ho |1 Ke.
The conpeelid BLEREIS! Y AHH trdmthle $3rdicdNdodrdl ald, Lodf ivaiirad to be
connected to the nobile comruni cation network 100 ( the IP network 200 (
and t he isobumsragdzednbyatlined uddingorsk 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



17 - I P network service control device 20, respectively. Al signals
which are transmtted in the nobile communi cation network - | P network

gat eway devi ce 10 pass through the information processing unit 11. In
addition, the signals are transmtted and received to and from each
connection destination in the connection processing units 12-1 to 12-3

i ndependently. The signal processing unit 111 in the information processing
unit 11 in the nobile comunication network - I P network gateway device 1D
converts the | P packets sent fromthe comunication termnal, the

pr edet er gpvit@ecofpua® che i BYRBET} tethersigrabriricte? nf AEH EBNFRREFOR devi ce
t sh .of th bi_| i i k I I |
for tho TRVAEFaobR 3882 1Far S00Erol, naterdRntay ahi i Ced HBRa e 80 00c, ¥

the 1P pagkeiss $Hidcdes@@ LR HOBEYRE 68td A Adl HeBakegraddéopseties £ m ned
communi cation device of the I P network 200, into the usable signals in the

nobi | e cbnvens e ancerseonodk thetz ignel siogrgirsprddes silggadmicnandencl udes a
signal type_jdentifying unit 1111 for_these functjons, For exanple, the

i gnal 1 9BRE herTRe i S tAnae BHea0BherEny SPES 1) E GRAYAELSE I 5 sent
and recelyed {.0:80d {LO0MA USEodf  RELFELKCUY I Rhe SiegR@LHaN0rm£QRTRIAI Cati on

control, conmuni cati on network control, or the |1 ke such as conmuni cati on
connect i @nvd iwhmauthe atbanudi eaeharac tieanmiaad uore dheh epw ¢ deet ot reed S
signals are transmtted and received, or the like. The signal processing
unit 111 CHEPRREPRtiRe d9GRF- process corresponding to (1) the contents

T (o S LA GAREAIARE S ik dage

i dentifying unit a uses e comuni catlon network 100 and

the | P netaydsgePOcha b cbefighvad! eccopaetied indivdsipadt dexrdihee contents
signals and control signals. The infornation .
ext r act | srpttreh seydcentp serfaetatfiorgeanbtof the pernkce P9 EBFNERS on

processing unit 11 petforns an_information.extractin 0GEeSS,

transf er¥¥ng pr 5’8852"?‘59 g2t ) {:Biﬁf%ﬁﬁ%&eogégg?;t c(C)Errp‘{'f"n |er??%f1§?é}%? on
accumul ad{ itk Pr 06858+ BASeS Ofhd heebPipackadririant gév 0Bkt e reQ@KLIN cat i on.
termnal, the predeterm ned comruni cation. device, or the connection device

(not showpredpdrdtimpbskevéormenriatdlondagiwer Kiitoor Gaek t BBORE pdtket s sent
fromthe conmunication termnal or th redeterm ned comuni ca{ér?ari devi ce

e
of the ITeTESROPIGOL RBVEGTIDTPREAFHT orRBEGTOTmS, 1n the 8
extractinglfd e%@g%@&%&@é@%ﬁ%y&h tonl b Hﬁlﬁhhﬂnﬁzé%’i@é’éfﬁéﬁt he

i nformation extracting process, ransferring proces t he packet
al | ocat i41g: pleaedes) contrbhedéni o et ronglacoueslifatheags profes scamtddie upper
| ayer for the received | P packets. For these functions, the information

ext r act idpyhandsterfasgpacdnfutatirrpemi t the signalode a RAFEREY: rdl e

ret ai ni i . 1 a rul.e ex i iyt 1 ; and et
desti na?%é#mn&ecgﬁl%dﬁ nﬁg%;r}ﬁ{\@ 12?!’.r T%e%%g%ng\%gfg&a“l e re a%%n&%m t:‘kllzl is
confi gursiGd edeijuesdatsmmed . ul es relating to informati on extraction,
transfer, and accunul ati on based on the | P packets. Herein, the gateway

rules are gendoxeeuesy &ndgdienggond @speatraf ithe DrReseBbs N tHOTDbI | e

i St DTS B At FREBRRTFUTS BB PAGY Onr aTe OPUEL hehor & e

gat eway gdihA8%d BghH08ientifier can be configured to define individual
network interfaces for esach of the service types which the
service control device can provide, to receive a service request
gsignal from the mobile communication network, the external
network, the communication terminal or the predetermined
communication device contained in the mobile communicaticn
network or the external network, to exchange the service request

signal to the signal converter through the network interfaces



19 (1) definition information (protocol conversion informtion) on

prot ocol conversion which should be executed in the nobile conmunication
network - | P network gateway device 10 for the |IP packet transfer anong the
nmobi | e communi cati on network - I P network service control device 20, the
nmobi | e communi cati on network 100, and the I P network 300; (2) definition
information (information extraction information) on information that shoul d
be acquired (extracted) fromthe |IP packets sent fromthe nobile

comuni cation network - |Ip network servi ntrol device 20, the(ynbile

ce c
comuni CRETAPRRAGHIGIK tPDBRe Ge e 9 BYRESuOH R FOFEPRSPRE ARV
conmmuni gat | n devi an ( b Ll 0N
inforna%ﬁéﬁg?ﬁag&gghngo%E%P@%M%%%%?ﬁﬁﬁﬁﬁﬁ?gghhggc%g?neggﬁiégééﬁulébﬂ ch is
per f or mathd Nsigrabohidevantarini eat i tite - nleRwaatkyor khgatewayurdesdtdesril0, to

each network and each connection processing unit 12-1 to 12-3 contai ni ng
the comBaFrd@dloPn &Mf FAMmn ight ICEMARYI ISR i9dn e iS@E VIS B9899E packet s

sent fromthe ile.co i i O rk - P network service contro
devi ce f'(?‘fr@t%e@%o H9% o%fﬁ?:éha irlélnrq:%#eq"t%v\%rsK 100, or the IP network 200:
and (4) defi nirhiaOBhi PROISPE OB kAROpFRE LN iaptaBil A ii@naimdtHdmidon) on IP
packets that should be accumul ated in the nobile comunication network - IP
net wor k pystcassingew sdgnel dmongatewayPdeydicet SoBRACTEE RS th&odkid e
comruni cation .network - |P network s %%%%g EP trol. device 20, the nobile

r

communi ERFFHR LA, AR OTE - t AR BP TRy R RoPETERE gat eway
rule exg%tt'faq Ugkd1 bd 2HisrconiboEed s haka oMhsidle At gWal graies
retained by the gateway rule retaining unit 1121, and to apply the

cor r espdardnsmigrea\dyomubesosmunicadien etentmiza ot e wa p nadedessi niest

exanple, the 20 gateway rule executing unit 1122 is configured to perform
an i nf oFREFSE CetiPR: CE¥A S 0B8sES EPthﬁ%?%&?iﬁﬁFrﬁQﬁﬁiﬁf[inﬂ&ﬂp%% | ocati on

pr ocess | af.l r .10 n ) jfically,
Phe pr o3s8hg Br BTt b P e ian 18R o8] HRE A AR 2 FoP the 1 p

packet s foeceéyeivingrnideerminliagcanimcadedinieigwakiouk Rulstsvark service
control device 20 or the communication term nal or the predeterm ned
comuni- Patilehegediicsriboted foomothe heerphre cTviFahidanie feBk&Pk 100 or

(1, P 280llngt00 L oGl 900 SANELRN DR R donce

with-the ( i _ r1 on-define _ gateway-rul es; - an
I nf or magle@f 108! aedudde PLAGRASS | ¥y aeher ORNELoWd t Rull0r SRt il iillsact i on
information; - a packet allocating process. to each connection processing

unit 12distoidRted fracdheaseswiceh comgrgdc ey iglel doat ithe isefryregt i on; and
réquest signal received from the mobile communication network
or the external network; and a step for performing protocol
conversion for the service regquest signal 1n acecordance with
a corresponding service type, and transmitting the service

reqguest signal to a corresponding destination.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block dilagram of a servlice provlding system
according tc an embodiment of the present invention,

FIG. 2 4is a block diagram showing the function
configuration of a mobile communication natwork — IP network

gateway device in a service providing system according to a

10



- an accumul ati ng process of the packets in accordance Wth the information
accurul ation information. The information
extracting/transferring/accurmulating unit 112 may be configured to identify
a destination of the IP packets sent fromthe comunication term nal or the
pr edet er mi ned conmuni cati on device of the nobile conmunication network 100,
and a destination of the IP packets sent fromthe comunication term nal or
t he predeterm ned comuni cati on device of the IP network 200 by the packet
destination identifying unit 1123. The information

ext ract i Hyrs FapepedineRt LE URE RTMEUNI ARV 4RB- be configured to transfer
the IP ket t f i i i i ti
notwor k100 FiS1 p 51 1Y & BEBeBoo LB e r e End MRS BN R 16

networ k §&h¥iger£0161 9o avines1 28, cotimuricaid e etomsxikni-CERE irpstweetkwor k - | P
network service managenent device 30, based on the identification results.
In the cesevbie rcomtingg thvlee st RemebibatCqmBm 4Rt LhAeHeER ol er mi nal

or the predeterm ned, conmmuni cati o evice of e mohi l.e. cq d i on

et vor kA aRE BREVHER pERavensth, SEYARE: R EBRmAR Ao T 1 Cor the
pr edet er gd neg, CQERUBEG AL ofy deMibCerfst hembBanakKer kb 20@net herLgutiect i on
path selecting unit 1137in the sanme information processing unit 11 perforns

t he routimgerioidmni ng the routing of the nobile comrunication network 1Q0

and the routing of the IP network 200 between the nobjle comuni cation
network 100 arﬁlq'hé 1P ECRGLRUZBE LR 1?%?%’“'%ﬁd??%1?17t¥?1%rt%trﬂ%’gii on path

sel ectin L.t in i fah | i rt,ad i ng uni t
1121 an ggéo%hé%%ﬁgnggggﬁégg?gﬁ?%#%%cut| ngaégr??ta%f 2§§U&I'1ﬁ% J;“é"oz";alénﬂ;cti on

pat h sel @tbddiment e f eflpd PG eny tinkAlcien.configured to retain connection
path selection rules corresponding to connection path selection. Herein,
t he connecti of iht §AsdBe@ tPEALIGA S TRk GeAIFATBILY FIREEDhFFI N path

sel ectiaqn_ rul e generatd n i.5.:303..0 j e rHc?{Ej:ﬁg{i rk - IP
net wor ko%ee“/ ecneganaqﬁoabgi_elr?eﬁiolil@{e’“{ﬂicc% _ 1n rglﬂb} I'stri blﬁP?e byt edco%r%ﬁé ction
path sel@&di o antlthdinsbildoniginiia ti calfe Bicfke TMhetRogRBBIVIOAL | ON
-network - |I'P network service managenent device 30 through the nobile

comuni cetntrehdewdrck in tRemneewwidke DEOVildd ngotr $ ben derard i@ tetheher nore)
t he conngction path selecti rules incl.ude: (1) “service type infornation"
i ndi cat iﬁ’gr%t _%é“‘?%é’é%%e ;ﬁ;&%ﬁ’&d ﬁanetrﬁ%‘o)r?ﬁbi l e eommuni cation network
- | P network sefvieg ¢end rﬂoﬂ&%ﬂlcﬁt%(&ko&i&@@aﬁoaf U Bt s FIgHLes provi der
400 of the side of the IP'network 200; (2) "IP packet source informtion”

i ndi cat iegwen roblei nebi demenmrmat i@at vt wartiworkl P R trvelrwo sk g tevazont r ol
device 20 , which is expected to send.the | P packets, or tge (o]0) ni cation

t er mi naldBFL I aRE R b # EITEBRAGATERP HH- cdEBEEP TGS TN nod i n

t he "Dbic#e@}. eb&e&iﬂptﬂstmﬁﬁgﬁ%m&ﬁglf,{mm%&ggﬁga@g "IP

packet nat ron rnformation i S expected to be desi"gnated by the
mobi | e cfiFel i iddimeial W kkhe P2 esentoninvaertdiote control device 20, Wich
transmts the | P packets, or the conmunication term nal or the

pr edet er ni ned FEGmBAi 481 RoRFAEYFRE SRCHAIRAF B RAIGRHETIN HEWIHA e
communt Sld-n R WS 1RO D1 €al7 AR A0L TP LRWATK HAkesaRNeCt ! On
pat h sel’ecti®on exécuting uni

device, the mobile communicaticn terminal, and the IP network.

FIG. 6B is a protocol stack diagram of contents signals

among the moblle 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 showling a routing process

by the mobile communication network in the sexvice providing

11



1122 is configured to take out the connection path selection rules retained
by the connection path selection rule retaining unit 1131, and to execute

t he connection path selection based on the connection path sel ection rules.
In other Wirds, the connection path selection executing unit 112Z applies
the connection path selection rules to the |IP packets received fromthe
nobi | e conmmuni cati on network 100, the I P network 200, the nobile

conmruni cation network - I P network service control device 20, the

comuni cation term nal or the predeterm ned comuni cati on device 300 or 400
of the nepstemcenmeridiag oo néhworkiaon embrHémeRtnatfotke2q@ressntas to
determ ng the destination of the IE packets,_ang.to transfer. the | P packets
to the ded¥¢m% ?%n.vgﬁﬁbrﬁh@alpﬁPi fle PPUTRRLCR éﬁﬂteﬁﬁf@i??%ﬁcéﬁﬁ%ction
Path 23 co3eleLLd o Ml BXSLUING Wit dnld? drie|diian dedPrdvides " | P
packet source Information”, "IP packet destination inforrmtion", and
"service type FI¢ 0Bk an"explenarane viieol sdeding tihe ddwmpaclkesttsierupon
receipt of the IP packets transmtted fromthe nobile conmuni cation network
- | P netSerid Feratken ¢ SForoFhaaieiR el 2 FOFNURG2 TS RETRO AN & 418 1dn

communt G 115 BN oS00 B FEoneeor e 206 v mek pentnd Mot on

descri bq;:l:dﬁdfngﬁ E?Qfl@rﬁt heBoRat Agsele i« Nf{ td€Se@bodimbatdeiferdiene t he
destination of the |P packets (e.g., the network 100, 200 or the device 20)
, and samBIrRpt Hnventgarket s through the connection processing unit 12-1 to

12-3 corresponding to, the destinatiqn. In_addition, mobi | e co ni cation
net wor k pr ot egﬁc’ﬂg %rﬁst allﬁegﬂ_e?ﬁﬁ ?ﬁfﬂfﬁﬁt Fgﬁwbpgcéggi I?d:o_lfr?lst%_ i s

confi gurgh 40y 06 QL AL URE Jraesi iRl 1A BbhAlhQBa0k ohasaiwier] €h8GidANON the
nobi | e communi cat1lon network 10.0 for the I P packets transmtted fromtrie

comuni cadnmnicatiiomkeominhé ameddétee L Binstvadimroniteatisorndleadtiasgf the | P
network 200. For this function, the nmobjle co ni cati on_network_ protecting

uni t 115 dRFes B & S dSTy 49 RSP VASHAT WG TR 2CPPAIRG && &8fi ng
policy %%g#]ié}g:d@&en]tl% ﬁ&dpﬁ-éééﬂé i/ &iaded packet history saving .

unit 11 e scréening policy retaining unit 1141 is configured to retain
screeni ng pol iFgices fooriges f seqgueges hdiageeinpshbivintratthen man sgeemingt
rejection on the | P packets. Herein, the screening policies are generated
by a scrisawtiemperti & eg@mla?i%mw%caaﬁﬁrbmttwer?ﬁnbiﬂéeﬁnﬂm*@&th on
network - .| P _network servi man } distri-huted by a
screeni g?tﬁ(‘)"ialycfe iiscter ?Bﬁt :‘;ﬁa ﬂﬁ??fggg&gﬂ@%f%(ggﬁg 1';llrg‘lg’gﬁfﬂtl:}?corrJ‘:TS’Ir'lueniIlc%il'jlti on

net Wor K rre tHifd rkS t 3k e Iyd iy s CaB P c leYh C@h 80 s e eV girovidfd@ ngcr eeni ng
policies include; (1) information indicating a "protocol type", a "port
nunber " systgma adcerdingn tpackkee dSFiigsdl setbodtrenhi of athewnresemtansfer of
the | P packets inn t he nmobil e conmuni cation network - | P network gateway

devi ce t@VeRtio
FIG. 11 1= a sequence diagram showing the process of Push

service from the 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 communlcation network - IP
network service contrel device to the mobile communication
network or the IP network, in the service providing system
according to the flrst embodiment of the present invention.

FIG. 13 is an explanatory view showlng the gateway
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(2). information for judging the correctness of an original protocol
defined for nutually connecting the nobile comrunication network - IP
network service control device 20, the nobile comunication network 100,
and the IP network 200; and (3) information indicating the limt of the IP
packet process capabilities of the nobile conmmunication network - IP
networ k servi ce managenent device 30) the nobile conmunication network - |IP
network service control device 20, and the nobile communication network -

| P network gateway device 10. Meanwhile, the screening policy executing

unit 114PREFAEIES 9fe e aihidg FATRIEC AN TRAVIT oM t e deF¥erkng
policy r inj I P P I i_ve Ll e
comuni c%a?ég#a&g?éj\g%ée f'%’otl'hé %ﬁwﬁe%?%o?gi%%&?%r%eﬂgc%;k)&eq,'ﬁ(ggtoggg%o j udge
the corredmasempbdihenpacketie phdstAtexpedheidhe receipt limtation or
the receipt rejection, For exanple, the screening policy executing unit1142
di scards i nappFéfri dde isP PacREPSANTHREY f VEgW| Phowdachridteseeatesetut ed by

t he screening _policy executin ni t 2 include: (1) process. or

dent ! {y ERG ERBLRE: BEBEErory B Y inobid% S et bnlhBERB T 1R on 1
packets hl@wor® tHerédFapaciticdasad onet il RACKSLGi HAARS A Y4 €k from the
conmuni cati on as termnal or .the predeterm ned conmuni cafi on devi ce 300
or 400 oRcrhedipli ke tbenbhksht enbodlment kof OtherpideedP hwtewtior200, and
further judgin he, Correctness of the original protocol when the |P
packets are trgﬁémﬁeitf GR ?HEE_BFFEPHEIV’p‘?"gﬁ:ﬁ&F’: ‘:‘é? BRocRe3dep oL
transter i N &l | BaBAC/ES nibhel kmithlionedoho Hodd aRskeridg By the
screening policies, 1n the nobile comunication network - |I'P network

gat enay deminopiif}ianchetiveocar €IPgdhe tiPgpasket sievildecimartemdbild owed to
be transferred, in the nobile communication network - |P network gateway

devi ce 10°7EHA¢a}1pR jeFddradyagweddr 39 fher W nebwpki ekl th S iai | e
ntruni ' -l P t i t jdth

Congest| BECORRERS\ REBpm, 2RERInG, 34 (UAY, REYDE ahBoRtnlie DAL 10

capabi |l i present ikeesi®bbhe communi cation network - | P network service

managenment device 30) .the nobile comunication network - |P network
service contr dl@evitel®®@n @xnlanapy & mmahvvwiang drnetdask of 18 net work

gat eway devjce J10 _aie transmtted, in Wiich the Li.git is defined by the
screeni n%:%t?'f%ieg?nﬂ:ﬁﬁsf"?ﬁi teé‘a‘ﬂpé‘jeegt e%lb p&_@ﬁefm_#ﬁlgeor‘ip%‘mjﬁgmiﬁﬁr{ 1143 is
confi gurggeforpaverd %ﬂn%z%%!é@e%a?née‘:kﬂéehiﬁt%é Sfe VLS noiy MYy ch the
screening policy executing unit 1142 has performed the receipt limtation
or the reretgn epecectilog. o othehefiaboveembndiment, ot ShewprnesdftG B, it

is possiple for the nobile conmunication network - | P network gateway
devi ce 1@”Y%PE%ﬁhect the contents and service provider 40D to the side of

the IP networ ke 200 Y {d1ed UINGH A AY WRIPIMBNG ddicdhidtd 39 ot only.

the | P packets of’ tinatiron 1S the content service provider

400 connenteskdly tbevepniect eaamplecasseéfgihai mob2l2 ayommuriatdidmpacket s

26 network — IP network gateway device in the service providing
system according to the filrst 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
system according to the first embodiment o©f the present
invention.

FIG. 19 1s an explanatory view showing functions of a

protocol conversion example 4 of the mebile communication
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transmtted fromthe comunication term nal or the predeterm ned

communi cati on device 300 of the nobile communication network 100 by the
packet destination identifying unit 1123) and to transfer the I P packets to
the contents and service provider 400 by the information
extracting/transferring/accunmulating unit 112. In addition, by transferring
the I P packets transmtted fromthe contents and service provider 400 to

t he conmuni cation term nal or the predeterm ned conmunication device 300 of
t he nobi |l e comruni cati on network 100 designated by the contents and service

provi derRekfretkohilB NEsHRNH FatrYaAYNEeRbFR In | P AMCHICYH RN P i ce 10
can provi de, predetern.ned contents,, S I r the n t nd
service ?%%%$%e?c386g:&ﬁgt h'ée:o I ;ﬁgﬁet%% 2 %ﬂéggﬁ%;’c?e(?f?otg%etpﬁ%b%ng

conmuni cady &yt work 100 and the comuni cation term nal or the

predet erm ned comuni cation device of the nobile conmunication network 100.
The nobile comfdi eatiere Fdonorkart gt gesabVkcscitd bz abiNT PIrogd&@™e in t he

service oyi ding system accordi ng to _the,present. enbodi nent, perfaornms

servi ce ool FoBFFESEOIRNHT o Tl PR FAEREEC Y1 AR 1160 FTriithe
communi cald A 4.6 BeNdle QEr¥Le %&%%h%@ d\Rsk SOUBHRLQBhE D RYiIZae sl the
nobi I.e conmuni cati on network 100 t hrough the nobile communicati on network -
| P net wembaghbitmewmsty adewviloe pesndt tiwererRipacket s transmtted fromthe
comuni cation termnal or the predeterm ned Cé)%%cati on device of the IP

network 200 t Al®ugh2thelfolit | &G uRtEIEREN % -tHe FHRRHRgat evay
devi ce c | G [ EOUESE K SOUL e Jtiliguah the
nobi | e g:é(g’rﬁf% cr;ﬂeﬁ&%% tﬁ?ﬁo&ELEQFPéﬁrg#é\%?ﬁégjé?%my dev]fcelirff). e,b&s o??#own in
FIG 3, ddtewmbidearicamiiis aldon deipreii didg sylsReneawack ddekyitee acont r ol
device 20 includes a service contents definition retaining unit 201, a
servi ce sésrehehpsHinant of Shec REAFGRFnARVEDELI%8n i nformati on restoring
unit 203, and eryi,ce, provi di uni T r Co efinition
retaining uni F%Egl ¥ clo?qfiagug)el%%tko ?‘%?élg%mseér}g?%@{%on ent s%hggﬁir#tl ons

di stri biee@ifuamtiie 18l & enaiTa! RckaiunQkatebWoRktwo kR Aetppikwaekyi ce

- managenent device 30. The service contents definition executing unit 202 is
conf i gussdviigeerenbrelidry ies vincka g lr cogauniceaitdes netepnkd I8 t he

service cqontents def.inition retai niag%#mi t. 20\‘15 The_i nf.or mat.i (_)Lg restoring
i {208 SREOES ASRIAAF (T AT | 1761 Fht B EPBI 3EFRG CBo PERYSAIRY: | ayer
correspg 't@%té)céé'&edir?gpﬂﬁk@h% 58858 0LRARBASmER LN dihechaf pramEhen based
on the I'P packets extraCted and transterred by the information

ext r act ingetrcdnsf.er ri ng/ accunmul ating unit 112 of the nobil e conmmuni cation

network - | P network, gateway device 10. The seryi cg rovidi ng,unit 204 is
configured tof péridt A BieHARIHNERD SHARRIE PF Gv t ofR 84978y causi ng

t he seryi nLent flniti ‘ i Lt 2 execution
- accor s SO Tpiafle Mo SRt R OEk, 200 b Rl R T R
i nf or matlie@d ceesh HH @ etRiilca2PBovIbbndndyidtent aprurddaty oo el weeknd | P
networ k servi ce managenent device 30 in the service providing system

accor di REPPEimREtppésthe PABSERTeARVARKAGBS the nobile comunication
network - |P peLwork g%_e\r/%?/ ggé:lgga%gzﬁggrf gﬂghﬁﬁgaoéngﬂ%%@&’?n net wor k

- I P network sérvice cont shown | n thé nobil e

conmuni eahb@asmehgwck:éﬁ BaHVWEK ghal b e 81 pgeTE RinedeM aecddanebudes a
service contents definition generating unit 301, a service contents 28
defi ni t Woishdasserpueentypaiby Jdve @h&ﬁ@ﬂmwmtn%m@d:tm@# rufg

generating. unjit 30 a connection _path selection rule . di,stributing unit
304, a Bﬁtg'gﬁé. r%?gé‘@@ﬁercgs{vﬁ'@e yﬁ‘ﬁ g‘gg E‘ae’f;‘éjjt%?/va)?%tp&iéiid’!gstF’Vﬁﬁfﬁng uni t
306, a sekeeRing BY! LY SCOKAdriibdindn B85 M pe3@neeBnYanRObRCY
distributing unit 30B.
FIG. 25 iz 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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The service contents definition generating unit 301 is configured to
generate the service contents definitions which define. the service
(process) contents provided in the nobile conmunication network - IP
networ k 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 communication network - | P network service control
devi ce 20. The connection path selection rule generating unit 303 is
conf i gurmtbtidliyanesys tem heceordiny | bh phehssepBet eshosdmestcafr &isonding to
the connection path sel ecti on between the nobil e comruni cati on network 100
and t he AR oK 2% e connection path sel ection rule generating unit
303 can generate new connection path selection rules in accordance with the
commands from an external network adm nistrator. The connection path
selection rule distributing unit 304 is configured to distribute the
connection path sel ection rules generated by t connection path sel ection
2 T

rul e geddrst iMPRMIRCREARRI NG Uit I tion network - IP network
gat enay devi C?Iejr%'inlatrft%@d' 1’5.9%"’2 a%@sgﬁsﬁ&eéf?ﬂdﬁﬁnélﬁigaﬁ?ttm Wislenn305 1S
gateway rules r

configured to générate tHe elating to the information
ext r act i aRserddids €6 deiad 12t baséA binoth d alvas iagst. heN@9e thaR patidetds. The
gateway rule distributing unit 306 is configured to distribute the gateway

rul es gerrmvemaddasy Mo lgacenayniarsigente iRy (T 330G st dbi | e
comunt cat] on. netingrle .o LP pebnarle gatavay, deylageiBe My egvaty e
era g g

screeniﬁb poTlcy gé%ﬁ uni t I's configured to generate the

screeni Rt I B8 dre hakiee ki anihen reeed pial ind widion rentechdviedsei pt
rejection on the I P packets. The screenlng policy distributing unit 3@ is
conf i guiMateayeat stinithe eresendcepeni ifcpbleri &én §Erretexk Spntatscr eeni ng

policy gengrating unit ,307,-t0 the nobile co ni_cat.i on, netwark .- I P

net wor kgad’éf%%'{/lg%ﬁr(?é’ v H%c t%ﬁo%/%r"ae%aﬁggﬁ‘i“ c?‘oh%%ﬁflf}gl‘:t\?fiew of the
mobi | e oMyl SaLh PRa NelARKdek shBnNes Wk rgakevay i a1k@ g ewnbi | e
communi cation network - I P network service control device 20, and the
mobi | e canasnteataneh seetwierds.- | P network service nmanagenent” device 30. In
practice, as shown in FIG 4, the plurality of nobile communication network
- I P network gateway devices- 10 configure a gateway function |layer. The

pluralit f neghl . ni cati on network - | P network gateway devices 10
are conﬁéggg by éﬁﬁgg%- ype network configuration. 8y taking this

connecti on configefalde&npriokd ddakeveys tanctdcooddyry aechigwes fliead3

di stribution and risk distribution. Sinilarlg, the plurality of ngile

conmuni exbicsiimemtvefk the present invention shown in FIGS. 1 to 3
configured by a mobile communicatlion network - IP network
gateway device 10, a mobile communication network — IP network
service control device 20, and a mobile communication network
- IP network service management device 30.

As shewn in FIG. 1, in the service providing system
according to the present embodiment, the mobile communication
network = IP network service control device 20 1s connected to
serve as an upper layer of the mobile communication network -
IP network gateway device 10, and the moblle communication
network -~ IP network service management device 30 is connectied

to gerve a8 a further upper layer thereof. Thus, the service

providing system takes a three-layer configuration as a whele,
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- I P network service control devices 20 configure a service contro

function | ayer. Between the gateway function |ayer and the service control
function layer, the nobile comunication network - | P network gateway
devices 10 and the nobil e comunication network - I P network service
control devices 20 are connected by the nmesh-type network configuration. 30
Accordingly, the |oad distribution and the risk distribution are achi eved
bet ween the gateway function |ayer and the service control function |ayer.
Not e t hat tdheatlewsgl fuyctofomdbivke, cosruricatdmrtavet fonktiohRavetwpoakd
service control devices 20 in the service control function |ayer are
connect ed td LTHRMARAT T o AR ¢3YRSt WEPR theplAdeRotRYSEr vi ce

t devi 0 &S | rgt | aLi
o0t 0c0l Conver SN BSEhSen RS RBRLe RontLERL | 0B nabuar k- 2 EoRE vor k

gat eway dewdeneldd) 1and st kenmebtbe tomMmeimstiilion cweinsaricatilol Retwoek service
- control device 20, which is executed by the signal processing unit 111 of .
t he nobi | e ComAARHERN orF SFAREr k ContPodet AGVKCGat éRayaBdvi Ehe10moFils. 6A

and 6B sho Tl cQl a relati to the pr cal _conversion_ between the
nobi | e _corr\r?‘éunl ca{’t%'lcc‘ia‘r;ci%e \%lé?clzofgo_ a rf%;“_hoe wc?rq%% .mBFaSSF‘FB?'n?ﬁﬁlFﬁe
appropr i at eopr oteeO ImdINVE T Sdr@ihr 418 S I Blodd 0CEPS| RELUHEE &&%ewé?e

mut ual conmuni cation is achi eved between the npbil e communi cati on nei wor k
100 and t heevRosel Qecedogs and sitokas wuniaus rudeblserbeénonrgiessobliet 0 be

achi eved. |In the.nohi,l e communjcatjon netwqrk -- | P network gateway device
10 in the ﬁroénéné‘%tme G ﬁéﬁf"?rbr(_)t &e%%ﬁﬁrg&ciesmﬁgfﬁ&?ﬁga gﬁ"%ﬁ?h
control si goatn£OMRIRESHNN ARImAGRL 8BE S8 SR K m&ﬁdﬁﬂséﬂg@@ the
nmobi | e comruni cati on network 100 and the IP network 200. I n the nobirle

comuni cat centrewsidviced et Wwohé mabéhay coawiund caGiony retpicarrent i pg t he
mut ual conversi oQt‘fP'uQcti on, of cogb\r,\gl signal protocol, it is possible to

mutual |y cBREFEER SR %‘5@5?"&!‘?% Rht R Hhsb PELE B *AHCoRXRELERr k 100
and the | P¢Rat WiHde k8t drfed tl?{g@@?%fr EORLG&%%?;%&? e I\Q{{gxg@ia’rl n the

nobi | e conmuni cation 31 net wo net wor evli ce
i mpl enent i ggteaymitnaticasvdégatenai;upebcasspf the contents signal

protocol, it is ﬁossible to send and receive a contents signal -between the
nobi | e communi cat!PEROHEE wotlke TP ided coRBUppbCASLabr ke PORrk Ff CF Zetwowk a

net wor k copti ti np o] he ection be n,the pobile :
connunicat?éhgﬁé?ﬁoggv?ég a%g tE%LIPmﬁggmnr °200 Bb%ggPﬁBgth% HBPtBe
communi cat copmnatvatkon hRtREKOrI0madereNndey e thdrkMdopy | ﬁobiée
conmmruni cation termnal 300 can be |ocated in an arbitrary region and be

freely confeerusicatipe rebreck cornned tied @rovwtswing 100t L2-addnti an, the
| P net wor k.gont and_servjce provider ,400 exjsting.in an arbitrary
region ar e?%o%%i%’ & bﬁ"?ﬂ%"{‘:b‘ﬁ%eBFP&?Sﬁr*&@es‘é{? i EET?S 111 O tHePHDBI | e
conmuni cat ceAmRaLWAEKon h&LRSENQL ‘IPgﬁEEW@i‘kd&é{t&ﬁa%(&m:ﬁé }g%bﬁ&bﬁs

et wor 0. e

regi on, and connected to the nobile conmunication
comruni cat tba nekivbe keommun imst ok ngdwewky - dEY imesvditk Gb@vike, cé#Rtfd0- 2)
and (#3) eﬁi st in ", respectively. Thereafter, |P network

i t d
contents a 8”%8%?@29%%2;5“??‘6% g@%ﬂﬁicﬁﬁeenwemo% t2Bo- and gklee cBRt ai ned
i th bj i t.d T i 1.£10-1
My (10000 e R AN p ke Lob € BELBE S BN o T 7

a nmobi | e cpankeitsalparkéeratigrall s308AntocabRGLthdls @ RS NhnHCgt Ns Pt S
connect ed %ﬁ the | P network contents and service provider #3 (400-3)
exi sting i hEhdPrBIFEREE. tar 2t Rredetaeningd desrisatb@Auni cation ter ni nal

300A i s connect i I i etwork 1Q0 throu a BS
(Base Station) ﬁo%&réﬂ&r@% ﬁg?g%@ﬁ%#?gtggmﬁm%% EnQ% e?%?‘ﬁ%?ESOOA
i's |ocatedservice control device 20, the mobile communication network 100 .
and the IP network 200 are connected to themobile 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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The nobi |l e conmuni cation network 100, \Wich has accepted the connection
fromthe nobile comunication term nal 300A, 32 identifies the I P network
contents and service provider #3, which is the connection destination

desi gnated by the nobil e conmmuni cation term nal 300A. Then, the nobile
comuni cati on network 100 perforns the. routing to the region " where the
nobi | e conmuni cati on network - | P network gateway device #3 (10-3)
containing the contents and service provider #3 Wiich is the connection
destlnatlon exists, in the nobile comunication network 100. Thereafter,

the nobi ¥eltoffudi EBFMeR AatioR KEAXRIRARAR 13 PRI LR REVHER | o

conmmuni ¢ e T b|Ie
connunlca%?gﬁ %g%“@cﬁtaibgd #wor% gﬂ%@%ﬁélgévf%ééﬁééjébégugh5§ﬁc has
recei vedmébhelsi @idhuni st dd irescudied -t 1e hBrRekwogktenayepésieadiser vi ce
provider #3 (400-3) is the destination of the received |IP packets by using
t he packet desin gddigAondens ishywnglyMIG 1§2$h%9bilﬁm&ﬁqﬂ¢@ti¢m
destinatio icatipn et P networ at eway. devi ce

h
¥ (10 A BertE B Rafiredt PEREpar i S e SRRt B HEF ST AR ser vi ce
provi dersgﬁviéﬁgﬁhmnﬁf&émcseea@%heanaawzpeﬂ;&ééwseﬂktfm After

perform ng a prédeterm ned signal process on"the signhal by using the signal
processimgcommunitatiohe tiertndimzet ian eX pradieitegitnads feymmungi/cecciomul at i ng
unit 112 transmts a %%g$al to the IP network contents and service provider

#3 (400-25Viafe(§ i netHdiIOLioht SHTRIHIRE Sk i L s RV #PS”(IMC?CF #H , which
isth t t
S e, SAERERY g™ 3kl oC0BAL 08041 Toh o BRBELCLCOUR o

transm tpaclkegalend £eoil y.cdmmoiertivy dermibplubt| 4 2 segidtantioidd ng

function of the existing nobile communication network 100, a routing anount
i s reduckMMYPIGRELR diHHEe ol E¥MURP cAELBAT Ko CRBERNLS| RIge SRV St eway

device SRALALE QoS LIV LA U | BRI A0 St 11 P

service dmmmﬁmldraheltwbek fe@nSeionge afﬁmb&eblaayeénﬂ%e@%cace&at eway
llayer 103. The nobile comunication network - | P networKk gateway device 10

is assodﬂﬂ?&FQMt¢1tMQ qgmmu@ie@hhgn|ca:monahePWOwhe-nn@dﬁﬁﬂnmﬂnq¢NV|ce

nanagenent deV|c nd .t he e _co nlcatlon Wor t wor k
e v co SRR SXhAn, BEg Sac g Fathe raR T B RS H CROT dysvasth Al e

cor r espyydi ngpgo @Wd SRRIMUBLERLLON NEYOr knd 00 ﬁ%‘%‘aett%rﬂfi%\é'dde packet
service that conpl enents the nobi [ e communi cati on network function. At this
tinme, themmoiicatdommdsvdate of rédendPk neth' rke 200r. k gateway device 10 is

conpl etely dev ted %P Si aI transm ssi on. for service execution, the
nobi | e connunl §tP8 ite PW“PécﬁééﬂBrFeéﬁp y d8vPEEvPEk GRdEMEYdepends

o0 L B T Bt e AR SRS R T
20. 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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In addition, the IP network connection processing unit 12-2 provided in the
nobi | e Conmuni cati on network - | P network gateway device 10 connects the
nobi | e communi cati on network 100 and the I P network 200. The conmmuni cation
term nal or the predeterm ned conmuni cation device of the nobile

comuni cati on network |00 and the conmunication termnal or the
predet erm ned conmuni cati on device of the IP network 200 receives not only
mere voi ce conmuni cation service and data transfer service but al so

packet -type service by an enhanced nobil e comuni cati on network function
whi ch i s @@Tplemeike d Sy ildee catooilatiesd cef 20he respiicéivedyuni cati on
network - I P network service 84 managenent devi ce 30, the nobil e

conmuni cat i on2Aét wetER21Pp WBLGbr k2E2r Vixaheukited ddvi &&07CR4Ad et he

mbi e communcaliian NelARL - | PNELuGL 03 Ak oyl ¢cd Or o FicLier mor e)

the. Inte CONNnec romthe conmuni catlon teér

predet eirRRGHC QRBUDH E8EhQDL 0 ihes ¥ i raf unlie DDDI | Bn eRidniicsat khe net wor k
100 via the I'P network 200 which is connected to the npbile communication
net wor k si@nay ahe txepismd tEedmnd cacpbved o fromre el RERRS§ELERay devi ce

10 i s enabl ed t h il e commuynication_n rk_- . LP.network,gateway
devi ce .Bté‘ﬁ‘?%yip ciﬂ??tebfoﬁﬁ@lg:% Fﬁ‘g%’trﬁgeﬁgh'g i (Iéﬁlp%rsep])'gr g\é\&ggylghé | P

net wor k s gonienienang service provider 400 connected to the nobile

conmmuni cati1 on network 100, the communi cation term nal oz the predeterm ned
communi cat i onTHevi seg80D, pabcelseimgbitritorkhini dat itde ndnforkatdoncan
utilize service achieved by the Internet. Simnmul tangousI\P/ the IP Betwork
cont ent BFRAE3ERG d8i% ddi d8r TAG0TCR: L6 CHRFERLSAEBROPRGHPES Fof Fpr ovi di ng
service ' P r @ I kcation
devi co B0"ER R FEETUEY FEN T LB e e R P S S ST v

conmuni eammgafigatwenk telrRimatiyor kheer predemrenagerdnt cdexizoécdBipmnages t he

~service contents definitions which define the seryice, ( ro?‘\eﬁ;s) contents -
and confe¥RCenf BF et BF aRAt I HRr S GPRBREFLAPNGSELFSi E¥ as ) 3 perforns

onéRgH BPG¥aPrig-ses b
Syt om PRA BAPKE® SRR 1 S SERRASTER 18D PR T PR E R

servi cerpanagenehivod®vicge .30, the nobile comrunicati on network - |IP network
service control -device 20, and the nobile comunication network - |IP
network gat ewdgreevere e signalpasedesnlnganidy dildecepyeekt $hgefPniti ons

defined_by. the nobile nuni cati on_network - | P petwork, seryi ce, nanagenent
devi ce Eﬁ%kﬁ"i@ m86Fite _g"'oorrﬁ%ni io%orﬁ'%lf%ﬁﬁi?jiqnl PQ%%P%‘?JR séirlvi B®control
devi ce 20a8%8ePhes oMk iihion PALKESn IHRA L6 Y 9185 TRCRELNOLR)2000r 1hee | P
packets"transmtted fromthe nobile communication termnal 300 as well as

the | P nhewaskbtenséghalandnsehei mebplevidsmuad0atiant hetwobk| &00.

comuni cati on_network TP network gateway gmce 13, and ret uing t he
execution restlt®sS{BRELOPEIPESERALIFOBRLE L RECEEREN2NELEBRR SYPP net work

gateway; et epyifly @hithig1i! BBy {016 dDAIAS: CAETUINEGR! LOBRPEEYOLKe- | P

net wor k gateway ggw ce 1?) %ievotes Itself to transmt the IB
signal type identifying unit 1111 differentiates (1) contents
signals sent and received to and from a user from (2) control
aignals for communication control, communicatien network
control, or the like such as communlcation connection oz
communication disconnection ccecurred 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 c¢ontrol signals
identified by the signal type identifying unit 1111, and causes

+he mobile communication network 100 and the IF network 200 to
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packets sent fromthe nobile conmunication termnal 300 as well as the IP
network contents and service provider 400. In other words, the nobile
comuni cation network - | P network gateway device 10 performs only the
transm ssion of the |IP packets, regarding the comruni cati on between the
nmobi | e communi cation term nal 3d0 and the I P network contents and service
provi der 400. When the | P packets transmtted fromthe nobile conmunication
termnal 300 or the IP network contents and service provider 400 request

t he execution o the packet-type service, the nobile conmunication network -
| P net wivek mgatienldy demneetz@ ahl pespesttte ihe paokersat ¢ ighe lsobride

comuni cation _network - | P network service control device ZO and returns

t he resﬁ@ﬁ§§°ﬁe§&@?§léf t he service request, which is returned fromthe
Tobl e _communiga! | Al SRI40Idn - eI%rQ%E%@Zt%QE%‘f%%r&% YalkudBrheengd. 10 2
service request source. I ndi cate (ro o 8, t he

| P packahataueztﬁansnbté@ﬂefimﬁafmutiﬁﬂnjnbdﬁﬁﬁmﬂg<uﬂﬂt3a1tpewfnams300 or
the I P network contents and service provider 400, the nobile 36
conmuni @@tmﬁom@mpn extpaﬁétmrmrw%%\aya deAnEE ey 4Ng PFOCRESd (8s bel ow.

As |nd|cat d_ by t he draw whep_t 0 term na
300 {1 aRBREE eI BRI D, I5 Ro: aFRERaREef Toaan kI,

provi de?r@:@@ssr ophised bs ERsTor Erhidrd herEden ep@eBngahieataenwor k 100.
Ther eaf the P packets are arrived at the nobile comrunication network

- TP nettwmlingé,t,ewatye dpriecetedmihiedh eumunicatinn | Renérrer koxobhent s and

400, th ti nat kets, th bi |
o ERPRER SRndAYEeq PRt WBERYEN: Stitviget 1§ FRERBREFRRLPRG. T
desti nahbgaoeic hhe LRPadets ﬁé&@%& ogat€esribe tﬁepaeiﬁﬁhﬁlhatibs

corresponding I P network contents and service provider 400. Wen the

r espons eefod nafieo F Ptpaciueede tarmted neuuiuicd tieon Rewiaok cbet Bt s and
service prOV|der 400 t he nobil e commnication network - | P network gateway
devi ce B&tFerkr R8O the response to the nobile comunication term nal 300.
which is the si on source. Mor er, as indicate n the
drawi ng, mhenﬁéﬁ fle connunlcat|o§8¥ern1nal 300 tragsglféé%%OhlP ‘
packet sex’ﬁ\baeI&ihgditeahefarpaﬁgehcsemmaeingqums.tt fxr2 t henebboh®e to

conmuni cation network - I P network service control device 20, routing is
per f or nBErEATMhEh Ao fernaramisdiisstting mq@ef@o thRetrpngALKELRTar e

i ch cBRPSPRE TRE® nBFRE CORRORE EAPDoRERECRR! k oL BiRCEPERASHoHCY! oo 10

e comruni Ca Servi ce

control gdeuhi®aiing Ebecesgtiﬂath@nupﬁeﬁenayag tBe tRepoekeigedtpp nobile
communi cation network - | P network gateway device 10 identifies the

desti napagkebds-the | P packets ) and allocates the |IP packets to 39

For these functions, the informatioen
extracting/transferring/accumulating unit 112 includes a
gateway rule retainingunit 1121, a gateway rule executing unit
1122, and a packet destination identifying unit 1123.

The gateway rule retaining unit 1121 is configured to
retaln gateway rules relating to information extraction,
transfer, and accumulation based on the IP packets. Hereln,
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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t he correspondi ng nobile comuni cati on network - I P network service control
devi ce 20. when the response for the IP packets is returned fromthe nobile
comuni cation network - I P network service control device 20, the nobile
comuni cati on network I P network gateway device 10 returns the response to
the nobil e communi cation term nal 300 which is the transm ssion source. In
addition, as indicated by (iii) in the drawi ng, when the |IP network
contents and service provider 400 transmts the | P packets which indicate a
packet service request for the nobile conmunication network - I P network
servi ce {Cont r defiirvtten20, thdorRagiokets afprafadaded at CON¥endbPne

communi cati on network - | P network gat e,vva}/- o vi,ce 10lm§%h cont_gl8 s the IP

net wor k 18§REBALEOBAJCR XA EREDY FATHES & $PRY | P*P58kEs, the
nobi | e i iy QN =t rk & e alOakgdenti fies the
desti naggﬁw%#%?ﬁ'égl %’&g{éc eﬁ%l%%ﬁegﬁk\ggat gga%h\\é@al% g\aécket%pto t he
correspapndifag BREI IR EorRayitoarisfiememongk thel fohélwoctmsangeabiennt r ol

devi ce 20. Wien the response for the | P packets je returned frogy he nobil e
comuni BEtRORXNnEt W8 IRetwomk, &sFlEs SRS L At Fide deli cEP20meFhe®nobi | e
comuni cation.network 1P n g deyi e ns the response to
the IP ﬁ8{"%8?&°8%ﬁ?8n{’§%§ﬂgi\£?§r cgﬁg\r,\g%{/?dgg ﬁggégﬁ%c%bl?'s the transm ssion

source. (gh G QeESn8tdbR0r alnshewarkgon Sequelermatitdhe cagermbetient he
nobi | e conmuni cati on network - I P network gateway device 10 operates as a

communi dafeomaithve) farckn fibihet tontdalt shpwsbbejafgordaad axtrached)

communi cati on between the nobile co ni gatJd on _network 1 | P

net wor k &8 ?§Paﬁ8c§8*ﬁ§i%’é“brf5\9f“dgggtfﬁ%ﬁ]ﬁcgpgﬁn&féﬁlg%egggﬁ%?gl si gnal
perfor n& GORReGLERR 3% 1 co BSAMBEN able canly | eneaBBINiLabinplinti 8a8i6al 300 and
the P network contents and service provi der 400. Specifically, the nobile

communi patiwormkt X0t pal tBOAdnetyank &0 0 hén| Fhaowrkdle conmenicathenservi ce

provider 4D0 which is the connection de;ti n@éi_on, and transmts a service -
request PEEBARKCTI AR PEHHEEE)JREeYAE ABKFFR® €Bfmuni cation network 100. At

this 18y NgoFPOLL oL UHBLEALI (AIdRAAL13082¢08RCEA SO FAat DoniTODI | ©

communi cati on networ roug I'l e communi cation base station Were
the terghnapadkse! falilschadaned. wheh nds | peedormaicatn ortheet mobk1400, whi ch
has received the service request fromthe nobile comunication term nal

300, | depmmppasathen| P TRrRSHOIKoFRERTEY HAVEER vi be U5 88CHcReBBB  Hesi gnat ed -

as the connect. on_desti nation cifl 1€ bile i j net wor k -
| P net wBP ?g%%*é\‘k/&?naé%ﬁ&’a &?%%%%D%?%F‘hg%t%%f g%njé%v%rﬁ cor?'tng'glttg'segﬁd service
provi degod@niB8E f 8h e FRiHd NG x Hhé heondikilcataenmiabtaki ofoneheork 100, and
transmts the service request to the correspondi ng nobil e communi cation

net wor kpackPtaeiawt £roatdvmpoddieceonuni ¢a St efp netpork: hd fipprrerk

communi cation network - | P netwo ate devi ce i ch has, pecei ved
he ser FPEELPRRAAE T SRTLRE SoFIe TESH T e FoRcAet b e Tt 200 nes the
correct gessnaf tbhgePiOLERCOO0L YRR the port nunber, the original header

(extension header) by using the screening policy executing unit 1142. In
Step (3)4) theefhobhbyn rulinfmationg uddinferaatdpnt heageBnudatodmuni cati on

network - | P network gateway device 10 perfo rocesses qf ,varjous
pr ot ocoanSSHWéFiPBhs?ga:% i?%ﬁ%aﬁelsg‘ﬂ“&r# ?ﬁd%ﬁﬁ@@?‘?%&ﬁ of Hﬁ% ori gi nal
header }.B).§ 3PO0RGuA Pod HEL SR WSk SEITH eRtheFYeThLedBY QaDYERL S0l he
service request 1nto 1dentification information in one-to-one S9

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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associ ation with phone nunber information of the nobile conmunication
termnal 300, so as to conceal the phone nunber information. In Step (4)
t he connection path selection rule executing unit 1132 of the nobile
comuni cation network - I P network gateway device 10 selects a path to the
| P network contents and service provider 400 which is the connection
destination designated by the service request. The nobil e comruni cation
network - | P network gateway device 10 transmts a service request of the
nmobi | e comuni cation term nal 300 through the connection path thus
sel ect egattrayl Puhet amekutbng ewmh St anil 2 eirsy iooe figonvdiediet o4 per fulrimcRni s t he
servi ce request destination, executes the received service in Steg (5, and
t wor k

r et ur ns IPFO TR} PR B AL BEAFLEST F ERANABBFF &NE RFRAFT U PBRXA

| P net y ' 10, t : receiy¥ng the
servicggéggggggwgeggﬁ¥ég$%bn$ Eg§l Hg@§%% fhéﬂﬁ%%ﬁégkaﬁggégréﬁcgﬁ%rovider
400, thgpnﬁabketgonnunication network - | P network gateway device 10

exam nes the correctness of the protocol type, the port nunber, and the
origi nal headépepyfisahyyt HOssPrecARAgS IS ILkBYUERhgarsMay1T42e In Step

(8) ( the_gateway. rul ecutin it 1122 of the i Q ni cation

het wor kex=PRERERIALE dactues: o2 LR PRetss rre sroceef SRR 8L
prot 0COLomRlKEEEL9BS. naPfoAddl tiPhetdRl ¢ is@vakd ceRveh3i 8Bvotet Pg original
header in response to the received service request, and converts the

i denti f peat itdre i nEommutioatichi chearagdiaden agsodih® edpoedeternhned
previously, into, phone nunber |nfor iop of th bi |l e conmrunj cation
Permi naPoBBBnLag tLon dapine 390 oF nAbRoAReERS RORLER SOFECRIGREraPe
exeCUt'HgtHBkk %g@Zo?f tEQeIfDHétﬁcfﬁnfy@'fﬁéh?@e network - 1P network
gateway device 10 selects a path to a nobile conmuni cati on network 100
where the nobal protovubi cahvensiennprake3d@l int @odumciamessivingt sheul d be

returned, is located. In Step (10) , ~the nobile conmuni cati on network - [P
net wor kPEAFRGAY ERYIES 1N dP{RSHREA R HBSPBRILY Fienaaserav et 8fjtiest from

the P network.c ' oyi.der .40Q _t :
conmmuni cat i ongl? e?%kﬁg{ﬂgggggm%??ﬁ%?gi?he\ﬁggg\?fgeqrnegau%‘gs}frdéggtjmréc2‘,”'%%r ough a
path thysfeehgetef. ekt o8t hén abRFermpeiod} on, upon receipt of the service
request to arbitrary I P network contents and service :provider 400 fromthe
nobi | e Tonmurk @ackeRt alekeRatinBROPCeAB tPoBRFR COORPEHIORPEPCIRIWAK - | P
net wor k _gate devi O.,can give the received service uest,to the IP
netmorkugbﬁt£ﬁ¥é ﬁdigg vi-Ce r8ﬁ4i§9%uﬂfﬁhﬂﬁﬁ§<Rﬁﬁ%§ﬁi%§ R 1R

i nfornmeijphrhbpigfBLALEN ON the nobile comunication term nal 300), and
relay the response fromthe IP network contents and service provider 400
for the-serviamacegmedetiogtimw aedd bé Tompackedsi onacepridaake3dDtvhi ch is

the request sgurce for returnjn so, as to enpable the connection fromthe
mobi | o RAmiRFSEEA BIoE SRR AR CAERF T R wor k 200, FIG 10 is a

di agr am showi ), a 138446ACE ol Ne M £0¢ 1118/ £DD 4 £ LATRRIM CRlch T fiApOr K - |P
networ k servi ce managenent device 30 geherates new rules or policies in
accor damet Vi I may bepednf ignresk tter hdbnandyds stesthutagsidrhefneher® es or
policies to the nobile_comrmunicati on network - | P network gateway device

10, andPa®kehBbi PRNEONFERNCcalth8n SOFWIK C2 thEnne MG Agdt ety ce 10
! Oy}\%?&#é’ﬁ’ I%&h c%ﬁh}z&'i%ﬁt&Bn é\?{@é‘;@lfl'é/hé)fngﬁﬁé ddfnd B PRCKGE S 41

enp
When n nt or ma € connection path selection
network 100, and a destination of the IP packets sent from the

communication terminal ox 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

21



rules, the gateway rules, or the screening policies is given to the nobile
communi cation network - | P network service nanagenent device 30 fromthe
external by the network admi nistrator in Step (1), the correspondi ng
connection path selection rule generating unit 303 ) the gateway rule
generating unit 3D5, or the screening policy generating unit 307 generates
new rul es/policies in Step (2). In Step (3), the connection path selection
rule distributing unit 304, the gateway rule distributing unit 306, or the
screening policy distributing unit 308 distributes the newy generated

rul es orngorerke20@o the mobile communication RELWErk — 17P AR gat evay

device 10 through the bi le gﬁynuni at i_on .net - r vice
cont rol %P_E‘W%ée C}Lﬁ:ntlrﬁlgag‘ﬁlfﬂ) U RE '@'b? f"@g r?d%%%ﬁ%%jﬁ%%é??%\éwepat% sel ection
rule retai Rpnthatidril13drvibe GRiritaMmend eideicd NBOY Wided 134, wofe the
screening policy retaining unit 1141 in the nobile comuni cati on network -

| P net woidemnat £iwat deviossdltsaves the received new rules or policies. Tn

St 5)) thereaft the | P packet t itted to the nobil
Communi Cht | on ot A kSBSF pORc AR "ga iy FOT LRSS0, SBPbPEHE MR | o

COMUNI Cal ik, N1E MOLK %QQmQEQ]ﬁ he | B depwRkk20R; YAkCh RifiraQadidyed in the

nobi | e conmmuni cat1 on networ P networ k™ gat eway device 10, or the nobile
comuni aidvige tef mthal madda landtdnxanildatdiono mevantlent 60 aadds&hei d&® provi der
400. In Step (6), the rule executing unit or the policy executing unit in

t he nobiRACKGHUNRE | oRE Bt WoRR - CPPTHBLGBELOGat EREPLEBYI c8T10 the

cor 1 eSponel i 4., 116y (RGN LR BagKet Se 44 BNTE NOLHAGE A0 cqRect i on

path se I'oh executi'ng un
connection path selecting unit 113 in the same information

processging 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.- _

”Forthisfunbtion,theccnnecticnpéthselectingunitllB
includes a connection path selection rule retaining unit 1121
and a connection path selection executing unit 1122,

The connectlon 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 communlcation network ~ IP
network service management device 30 through the mobile
communication network ~ IP network serxvice control device 20.

Furthermore, the connection path selection rules
ineclude:

{1) "service type information” indicating a service type
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the gateway rule executing unit 1122, or the screening policy executing
unit 1142 reads out the saved rules or policies fromthe rule or policy
saving units 1131, 1121, or 1141, respectively. In Step (7), the rule
executing unit or the policy executing unit 1127, 1132', or Z142, executes
the readout rules or policies. Thus, by executing the rules or policies
newy set during the operation, the nobile conmunication network - |IP

net wor k gateway device i0 can process the | P packets while changing the

operation dynam cally. FIG, 11 shows a sequence of a Push _service provided
to the | PFREEFBFK iBorfhéntRCRi® sERVIHEL G AR R R by ~t € MAFHFX

comuni cgt,| - netyor Vvl GOng . i P her

wor ds, agéié?gfggé%&d% 3%?%%%%%% ﬁgécéon ents taghtggy‘!rrr% ?ﬁe}oe}d'nrhﬁa%i cation
term nal 4800cfr ehet heds Pofethywrie aoitwveidlks 2000 servi ce provider 400. This
Push service is executed as described below In Step (1) , the IP network
cont ent s{&hd stkRjBackebypaercaodnferprarisnl seg¢reslraqiést makdids n, a
service request in.the Push.service). to.the mbile ¢ ni cat j on hetwork -
P et ol RS TR BRI He s b TRFTRR ARiVRRe FhEFEL CORTART A on

net wor k whidh nad WRbkcgabevsstel kfe 1 paindt COBEatHS ddifnin Jagtieer k
contents and service provider 4D0 itself. The service request in the Push
servi ce termom: ks thecpredgtaoni fed atdmpudfiga ttive debikce 200mmidddt i on

termnal 300.,1n,Step (2) , the nobile conmunication network - | P _network

service %?}ﬁ??jc}?e‘éleif? e IORH & 1 IR EAR ARy “teﬂ:@“’liﬁ%ﬁ%ger"\ﬂ &8 dduest s

(cont ent g, 4 sou ﬂg?(nogﬂcji cation to the nobile comunication term nal 300)
r

fromthe 1P network’ contents and 43 service provider 400, transmts the
Push sertdce reifupatkétrdestiarageifonmbhibemationniviaidiphstexpeasdd 3@0 to the
nmobi | e comuni cation network - | P network gateway device 10 which_contains

t he nmobid® deShdtes PYEhRPRBL ke comnin ot ion gRlves ke oty setyerkce 20

itself. t t i i i e r ko= fwor k gat eway
devi ce 140&‘%1%% %gorleggyggg %(ﬁ'e %usﬁ ?:g%bg&gtf@'r {c)irir\?t#e pr#n k|elr]% 8z

comuni cifiié eBmmendeek ionl e ALINEOL lorS ehei e &0 frf n i CoftuAQ caktdansm t s t he
incomng. notifications to the nobile conmmunication term nal 300 through

t he nobideyigaiifi ertfdrcontadned io0the mobidg ¢omMynicatinmpesvork
.comuni’ j an. term.nal 300, i~ch has received the incom ng notification,
transm tclgotdar?rl rF?loem g 3 %ﬁ%ﬁk\é\gtoi%dn response to the nobile conmrunication

network - | P mRireRriergataueyosieyt €oh bd th Qe dNRNdc taoT R gat i on
network 100. In Step 5) , the nobile communication network - | P network

gat eway ldéd ée toniliguckhdhis takeiowtl the dow@mntigmeaithi safecnivesponse
fromthe bile co Hi@g%iontermnal 309’6 rﬁtur s the Push igrvice
request T bhetaipe Bi FPRYTILAR PAGOAPAREROPR EUhPTAEEMBAR IS r vi ce
cont rol i 0. ( € Ll e j i net - 1P
net wor kugg'\revi'e‘ggzéo?l%?oﬁ %2\?%(@5925%2\/\%%é%‘g§8€2ce| ve lte%eh%ﬁls %g?ivi ce

request omeshensenineenivihe pathi keleantuni cal.ken network - | P network gateway
device 10, returns, the incomng notification respgnse to the |IP_network

contents and EBrVFE%rﬂf%ﬂ%erthﬁoﬁ‘?mﬁﬁgé-??kﬁa?rP_Sﬁé%iPncﬁﬁFEHFénﬁnd t he

Servi Ce_u?x‘?irtvﬁﬁ.Zﬁogggﬁgegefﬁgrégﬁ‘f?%wrﬂd% NQhiddiqall 219k Lheggntents to

the nobile comunication termna i
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
mebile 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, the process executed by the connection path
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In Step (7), by the contents signal conmunication, the 44 mobi | e

comuni cation term nal 300, which has received the incom ng notification,
transmts contents acquisition requests to the IP network contents and
service provider 400 which has sent the incomng notification. In Step (8)
, the IP network contents and service provider 400, which has received the
contents acquisition requests) returns the contents acquisition request
response to the nobile comrunication term nal 300. Note that the nobile
comuni cation network - I P network gateway device 10 perforns a header
conver si salpcbiessribe ¢hecooingmsisihhdid seetudes YdeetiylnetWeRn t he
nobi |l e communi cation term nal '300 and the_|LP netmgrk cggten s and service

provi derPagBet By TRYTRE t he "RFFFE THo&edur e 15t hePRBHTTe T=tTdn
term nal : @EeUi T, he 80t Se$EOM e B +ASHWOr Ky g 0RE €N :Se and
service jblrgg%f %€l4 DT gcoﬁtggg?sgcanﬁ%e (jLI stri gut ed to ‘t'whe nobi | e
communi caieDudé@r fhnahe3A® fpakdte wae péceiwet | 8fnehworl? quadtlests and

service 'Eég\/i der 400 by the entire sequence of FIG 11. Note that the Push
servi ce WEanwathter foomEae ki @ saApreisptdepnelrorh adRine Pt this,
| ocati on_] ti_Qn _provi di S ]G € ~RLQVI i I Cd pr esent
| ocat i Ons%r?&ﬁ%%ﬁon%rlog %%{ﬁ?%%%gasg\gﬁqtﬁefg%%% 38 M?ggggéhﬁr%%&l#lnm e nobile

COMUNI Cait i €lfle NS 96 Ko rmi iRad) 6 MMikn SEA Vi 610 dFide |3 TRVW 81D mncy ovi ded
to the I P network contents and service provider 400. A service process,

pr ot ocolmetivecomonnigatinndvetator ¥ 400 drcth @ Itk éRPerpldidiGer vi ce
provi der nd the like ich.are.used at this tipe, are inplenented on the
obi | e UMM AaAvae L5 enfocaprrebary; A @& i S at an
appl i catd on ol £¥ele tlrmhd ERE adwrindPtiSn ddEWtEQq Bichk@ taoq@Lgl calHon

e ga

network - I P network gateway device 10 and th eway connectlon contr ol
met hod avstwatrindg 00 £he @r eédentesdiced? Abntgndeaskdiag ahendP wadket® nobil e
comruni cati on network - | P network service nana emenﬁI devi ce 3Q .and the
nobi | e CORWRRARat tR%h nePIRFRELCR P REPGBRRIREr vPEETCO ?Fgl g:ﬁvi it is

possi bl engﬁéglfg%%%%a%]% pesTeT M gyini cation services. Mreover, it is

possible to s ange or addition of functions, by changing or

addi ng the ap@n eddieionThesmobiléscaasenbbetion suppostk thm teletrigey or
addition flexibly. FIG 12 shows association functi on between the nobile
comuni ditdtort ketmothe. ipfogaahbdrR BEPGREBLRENIRHE ekt EUF X TFahe nobil e
conmuni ¢at i_on et k 1 or, t I 8 by Lk i |

comuni ¢ ipgﬁfﬁ)égﬂ&%%ﬁ rgﬁg?’lél%t]\'/\%zjk aggféegm\%ﬁééglg%g%bég%%g!r? ‘:‘n°§‘ tt(?et he

present pEQd BBAkunIR8tIBRINEWEYRV00 GRId €he TH pREKe ts U2 diginaqrdecgat evay
device 10 defines individual interfaces 1, 2, and so on, in accordance wth

a servi diranypetibet veenmahbcabbéh e tonminaéat Pon AdeworRCedeatedmast k
service contral vi ce. 2Q and ile.co i.cation network - | P network
gat evay ‘ifé’m‘fg' ei°ﬂ1&eé’ crﬁ@rég:gbesm‘#’ nftwa#??g%dn are achieved on a

sof tware basi gfox1pu $i g0ALLPEACESTheP RPRL BE EBiumBALRa8EEYI ¢R YK The

signal processing unit 111 in t he infornation processing unit 11 functions
as one grateesEnqueitatkes inFiadespssgctdmiitnabpbdicymenitatinsomnddt wor k -

Fequest 0d By t o IHSTRANDE FEatod TRETHHINE e SdAm 38 off net wor k
Loomon: SRR sl e e aose Hdaed L0 e Lhe ool o
comuni cati onTh@ screening policy retaining unit 1141 1s configured
to retain screening policles for performing the receipt
limitation or receipt rejectlon on the IP packets. Herein, the
screening policles are generated by a screening policy
generating unlt 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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network - I P network gateway device 10 perforns the protocol conversion in
accordance with the service type, and transfers the |IP packets to the
nobi | e conmmuni cation network - I P network service control device 20 through
a interface corresponding to the service type anong the interfaces 1, 2,
and so on. In addition) the nobile communication network -- |IP network

gat eway device 10 perforns inverse protocol conversion on the |IP packets of
t he' servi ce request response fromthe nobile conmmunication network - IP
network service control device 20 , and returns the packets to the nobile
communi Gl inaitierk nk@Goak +hEP | fenetmiorse 2GCanvmagiademeniteds¥igirce
request source. In other words, in providing service to the comuni cation
term nal3®r the predetermn ned conmuni cati on devi ces 300 or 400 of the

mobi | e communication Qe%p%rgc%ggngh tBg1 1 B1 DSt YREKLEQO utilizing the nobile
communi cat i on" NEtWork ’- Retwork 8efvice control device 20, the nobile
communi cahi oanFekwakkon 1faineivinigkagarewmyoleryse” 16 teoxonbingersd to
perform all the protocol conversions and packet transferringeprocesses for

the | P packatslinentsmn pagkandignadisvEHoNe: wadeh ALlABHIR LEBRRERFCat i on
network - | P nefwork .servigce control.,devj . ; Lhe I co ni cation
net wor k o5t eﬁ%e"%’%‘%ﬁ vt ktclﬁ?)on.rl ge pé%@%%@%%g%%gnc??gﬁ!)% t h?gurmbi | e
comuni Gald N falkday deR i@t work gateway device 10 is further detailed.
when the | P pacKets arfe transmtted fromthe nobile conmunicati on_network
100 or t(2d. | Pinébworki2f0fon Jhdgindithe commaste@ssorhenwerkaingd net wor k
gateway device 10 (n Step (1), the_ nobile comunication_,network.s |IP

net wor kpgataﬁég% dé%‘ﬁ@é"al_ p%%?or F?Etf‘ﬁ_galyng cﬁfl@@ézéc&nr%/ _e%rclz% o?“o#f’ilé?

rul e/ pold e e4 a4 RO HRlbek PaSed n@RwbRkOE 8B 08 dastrd Dadvizevabi, ous

rul es/policies which are distributed fromthe nobile 47 conmmuni cati on
net wor k £he Robél eocdkmmen Vcoel omnagsierk 106vi erd 3tharkP s@raydrkn2fhe
rule/policy retaining unit in Step (2). In Step (3), when the nobile

comuni on network - |IP network gateway device 10 judges that the
receivedh\P p : ! t I ﬁggﬁ' b f the IP
packet sd(i3§ i dgﬁ?g%ﬁggagﬁgéﬁﬁﬂg %Eﬁi@c“g%rﬁ%g?i on n%?%lra%g?gl P

net wor k-caala@ay tdewi 6€ HKe intesltlid cesmuhecaebivhensowmotii-<atP natretkork - | P
network service control device 20 as the destination. Thereupon, the nobile
comuni efEivdsenpan@agrment daydarod R . gdreeRal i de Fonurg otk BREVPRE | P

packets to_fhe nobile comyunicatiqn net = LR netLwor eryi ontro
devi ce 20. I_ ¢ A nBEFYhE® mdo erocrlonix\'r%)%lk%%t iz_(ngf néﬁgmlr{ﬁ(& %ﬂbggétgwor k

gat evay dewea chQ ieer fn%%rkhe'@_POh@QQbrﬁoPae_éﬁayndsuihable.for a service
dedi cated interface (herein, an interface I') in accordance with the service

type request edebpwhhéel P e kecseenint t Pahbtyr sxefatingandt s1162t he

. nobile co ni cation network - [P network service con | _devic 0 through
the ser #PBd*G&dit 5té&rﬁﬁggpﬁé88&}?ﬁ8P2§FF?PzOPhegﬁﬁﬂi%égcgﬁgﬁ ng i on

NetWor K 514 RNELYRI K1 9Ly 19QY1 £6 £k 18! BLBRet 6 SEL V&L frBPrhbhe

destlnaﬁ(mn the sourcé, and the identification nunber of the transferred

| P pack eiobil8heommin i @a chymuetwat kol hetiverl® netwonbtadid Rxrsdrevltkecont r ol
devi ce 20 executes_the service process requestqd t he, recei ved, | P packets

in StepSPaRs BAD YRS CRETFSPESRPS, TP RAT i h@L 9 882FPbBess has
dovi co T P oe e e o ca 28 Tt arr acs T s Lt o ERERE=T5) “(The
mobi | e ebeadreaiimnpotivgrdsecutingetmbt 8142 discards inappropriate

IP packets.

Specifically, the processes executed by the screening

pollicy executing unit 1142 include:

{1) process for identifying the “protocel type”, the “port

number”, and the “directlion IP packets flow” of the IP packets

based on the IP packets transmitted from the communication
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48 gateway device 10 perforns the inverse protocol conversion on the IP
packets returned fromthe nobile comrunication network - |IP network service
control device 20 based on the information such as the retained service
type, destination, source) and identification nunber, judges the
destination to which the I P packets should be returned, and transfers the

| P packets to the correspondi ng destination. As described above, by
transferring the I P packet required for providing service to the

comuni cation term nal or the predeterm ned comuni cati on device 300 of the
nobi | e crermimadapirohhecp ned«ta0oined wesmwhaatiiesn Henicer AT 400 he

predeterm ned conmuni cati on devjce of th net wor k.200 and rf.0rm ng
pr ot ocol®fc SREcFRPOhE | FRASTER. CorhAst §‘F5H°F§qt$}? &F &% R sn??wr%r)?%otoﬁe nobi | e

conmuni %#D MO i LG REEVWRE K- gat R¥EBY SeWiee o) AGRO PrRdolcdlt he
present enbodi nent, “it 71 8 possible to provide basic functions to the nobile

communi eaferonheeTRopXcket # et ok sgerbtiede onotite gz idpivi&le P20 togdig

dedi cated for the packet high-val ue-added seryvi c%ﬁg{ ocess.hFI G 13 shown
the funckdlon ®TPEEEP of OF h&TARBELETEBAMIMT atF 0P AR’ Ak YR+E nétFor k

gat eway Vi C 0. bet I QMY il e 10 the IP
net wor. k agg,dwe?dnlt& %eer \Er%%ff%%rr{%tﬂfggint ent se%gltr%%gg?\?iti\gselgﬁe?\%egﬁ%t he

nobi | & GIPTUN ¢akinh ilerTlichahe2R0rand Thendfraxintentarandieadod ad ,provi der
400. The nobil e conmunication network - I P network gateway device 10

cont ai nenchaelilsearsting KOOI R R erEdai ndhieh na¥orRtc8ALeHed &RdPSer vi ce

provi der_ 400 1 hrough.the | P _network .; I nm m; I net work -
| P net m&rﬁn& e@ﬁ(ﬁgdé% ggelrﬁo%ielr? gronnénql lé:-ggggrggﬁiglgﬁoggd progl%gt?%@ ich are
defi ned fa% I Argmtigon ggscribed in the various rules/policies 49

distributed fromthe nobil e cormu_ni cation network - |IP network service
managenmei® deproeedd, far dhecafijmgkbhe TPamadketadl inohehaobhlget wor k

contents and servi,ce provider 400, judges the service"t and the
dest i natGCBeFEsto8d &prﬁg T'Ff%d'bé@’f%%‘ ﬁé‘rtleglﬁﬁfs&?ﬁécﬁ?/gﬁo BDI*%ofver si on
| n_accordance vyl BohhiesEobhosnRmMi i S ¥heRetNNRoranthdd aned adiche | P

packets to the correSponding destination. In addition, the nobi h
‘conmuni oFt tea preicssskcapsPihet ies o fgth e wep ideve cremddi pet fon metwieekoper at i on
and process, which are defined by information descrjbed in the various
rul es/ pol i EPesNEAFERFK b ARV FFD MRS TP E8HHERI 381 orF et WOPREE | P

networ k servi_g g evi fQr r&mz' ted from
t he nobiclogmél&r%%ﬁﬁc%g‘t ?‘gﬁ%’égmriff%%wgﬁ thsﬁh&)gi ﬁp%(f%%ﬁiru&nél‘@'atl o?'network -
| P net woyrk+B& &S, £ eBinhahidetics dhwafk WX heteritegatwediy daviieet he | P
network contents and service provider 400, judges the service type
request 4@ mre htrapspatkeds dnd wiieh Pehet Worktcds <REinad R¥r FnGe

provi der 400, .the d(i ti,nation, performs the protocol conversion in

accor daff&& SRS P8 ?‘&j?egs'pondi ng service) and transfers the | P packets to

the corresponghpg) g8stba2L kPRt diYsackdie HTRRG SQUNHA §Rit QL 4Beiwork - | P
net wor k gateway device 10 according to the present enbodi nent achi eves the

nmut ual comflgucad e asvegthiel Aubltlestomnitdw ibds tetiver kherePinet wor k

ervice contro evice 20, the npbile conmuni cat,i t work 100 nd the I P
?let ://vlorkc’éb’f’l]i‘\{:tﬁ;f‘g Vlacggpw.ﬁg qﬁ,]d‘ﬁy:jgfcegaainglunaltl 27425548 per ozrmed

the receipt limitation or the receipt rejection.

From the above functions, as shown in FIG. B, 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 precessing
unit 12-2, to select only the IP packets of which destination
is the contents and service provider 400 connected by the

connection processing unit 12-2 among +the IP packets

26



The nobil e comruni cati on network - | P network gateway device 10 contains
the I P network contents and service provider 400, defines m ni num
functions, prepared in the nobile comunication network - | P network
service control device 20 50 and the nobil e comruni cati on network 100 by
using the original header or the original nethod on the original protocol,
or various service interfaces which invoke the services, between the nobile
comuni cation network - | P network gateway device 10 and the | P network

contents_and service provider, 400. Using one or a conbination of these
service FHPEFF‘&H‘:?%en W ¢ fhBe P‘??é”t‘%gﬁac?drﬂrbnt Eeﬁﬁ‘iﬂ%gr vidte pkBSi der 400

to utill gechBRevalingds LURlnaAs(9bn NaLERL] € oMUY capion gefypLk 100.
Thus, the I'P contents and service provider 400 can provi de vari ous

servi cesgommiohcatd bhzes tWraer kDD by Tonpunkeatdamt imsttimrkidemet fphsg to the
comuni cation term nal or the predeterm ned communi cati on device 300

cont ai netRfrhR 1hed e & GFABFeEt FBA TRIRGFHCEUDGC BRSCERBFANRE 3B@ése
service | rfaces a ary. ot her rds, e nobj [ cation
net wor k %Q%gg'%%twor kﬁﬁg‘?gﬁé devi %gclo ac% r di ngt%% t he jbéggs%ﬁ%@qje%odi ment
can proveferataihgyepinvbeehingateerhyacisdomezedipnd for providing
service utilizing the nobile communication network functi-on to the

communi cat i on Ieraddiiay, bietpresfeerinacdicdfnbarkateobrarsmtetdd0 of the
side of th bile co ni_cation,network 100, .to the I P netwrk contents
2nd-sorvIEER GTy FRFeRb0 AL PEPTLRE R Rie: 13050 8P e oA BroRSP and
the plat{@rmiRapvdivhe Hraakbiepfifbat SmhBRi&Lr COHMIEY G heh sty k - IP
net wor k gat eway devi ce 10 according to the present enbodi nent are

descri betebibe sitownnilcagliGn nStwetle 1000l ol goatarhbyath®roneentsland net wor k
gateway device 10 has seve%ah?gﬁﬁwork interfaces 1, 2 gnd so on far

i nvoki ng® & Y AP MEAVTEEEl e 2% LEFIHH S HA I PEREPFET ABMSHNPTY t he
ori gi nal gdeadsr Qbvh rd gk9al i g 'otwl.
Theses ngetvvorfyi nt g&?gcgsd 1}):%2}, ﬂafﬁjyl?dé g%r%ﬁ%%ﬁpﬁ%nggg%ﬁeéﬁ . In

~addi ti ongexnikcembide emumiteattisoandeseoviice pPonbtiwor kK0 Qatevete devi ce 10
has service control device interfaces_ 1, 2, and so on for each of services

1, 2, aPESPOhZWerRBBRCERE RO TSRhtFEREFBACAELABr ke tWerk ddibor k
service tr deyi he ymhid onnuni io rk . | P network
gat eway devi cgh_eLO. &@géqs‘%&gio%e cont %%lgle\%e i%?iﬂtéer a%gése e,rnﬂ',neadr?d SO on
are ori giontmuril €00 YeviRlecFENIRS nebillke capnbheaht28n! ByGio Ok 1tote

equi valent layer. In Step (1) , the IP network contents and service

provi der 400 tHendiritiila cammindssitionc awhweirkat] GF mettek s e imst wor k
gateway devi.c 6. .the I P.packets of the service request for utilizing the
Tobi |'6) ST & 4B ROt WP TLFETT BROSSEI e PEFB AT C e ARt H%r ovi ded
i n the gmdidri: eaBddiineait PRrEsLMar ez vl Fe NEANOEK] %ﬁfﬁ@éﬁpd&ﬁﬂﬂf'todev' ce
20. The original protocol on Ii TTP (herein, an original protocol 1 on HITP)
i s used tde TRerpebebsotransmitvidd froe sbeveomminl Fat boghtatmeimal ginal
protocol .1, a service request is transmtted to the bi |l e comyni cati on
Petwior k T8 p BRRIRS R Sy CAUOHELSAG OThe TRVECE | nBE ¢ b8! PTG k

cont ent bR MO 400 desbOgal enbhrolebl oramMYaEaLEON
network functi ona V:\Lhi ch is invoked by aﬂ&gxfggﬁsﬁg%?r%t %c? , |n@c§)1tcc%1ia}lfr1 wor ds,

t he net wertiwoinkt er f BR enetimdrdegrgraty idewdlciend (coadd t thas IDf phlkeftgnct i ons
by the extension header. The _ nobile conmuni cati on network - | P network

gat eway td'@\?isﬁ\é'tlt_@q deftPRi eFthe SEPFTHRECITIRT t METFeSRInat?%n, tARd service
reauest Rl INIA CAThI M EUIPSLEY L 11 LhePAT Y SeudlRoggpdance

with information descri I'nvarious rules/policres.
through the moblle communication network - IP network gateway

device 10, and sends the control results to a request source
through the mobile communicatieon network — IP network gateway
device 10.

As ghown in FIG. 3, the mobile communication network =
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Thereafter, the nobile communication network - |IP network s2 gat eway
devi ce 10 executes protocol conversion in accordance with the requested
service type by the network interface i for the service 1. In other words ,

t he nobil e comruni cati on network - | P network gateway device 10 converts
the original. protocol 1 on HTTP into the original protocol 1 for the
service control device interface 1. The nobil e conmuni cation network - IP

net wor k gateway device 10 transmts the | P packets to the service contro
device 20 _which is the destination, through the service control device

interf acéP RetwWe o apryye Gwﬁéom‘r@%a%ﬁm%&q% SRERGTECORTER B2t wor k
service % JFLS'SV'C Er?lr‘{”h Gl 2 d LhG; 38T YL Ce L eguesk fromihe 1P
netvvork S anr saerw C Provi 06 pr%cesses %{;I reques’feJCP%erw ce

1', and éﬂé@uﬂﬁnghﬁzieszdz S émqrnwrﬂ&iwmr%abﬁngomal gagi oanaeiwork -
| P net wor k gateway device 10 through the service control device interface 1

dedi cat eﬁetmc@hxez@ewim urmhie 2bil e communi cati on network - | P network
gat eway devic erforns rocesse nverse rotocol conv, ns as
well as the a % BV et e‘f %Fé{rén%‘rﬁjb ot atlﬁ’e”iﬁl ih%lze@eag%r f or
the receédﬁﬁié@fé’&tt% Q)étﬂih”egehhfcé‘@o‘i‘&@&ﬂs@@fiﬁ?@ién&Qii[@@:?.\%lﬂ&é@ to the

service 1, and returns the results to the IP network contents and service
provi derfx@ thechcbhileheosmunicatioguesttwsour ce IFTmesswdle ddxwistawor k
contents and service, provider 400 can select and utilize nobjile

communi CRTIFEHA oM ARt POn seMi%eepVofPdetTHEr R Afiition
comuni C@Jiécﬂf‘tfo}g# WaLK 704 Psnn ‘@tl(léﬁr%%{% C&eLRL e Q@.‘b‘i@f?ﬁﬂﬂ@h the

nobi | e conmuni i on network twor kK gateway device on a m ni mum

basis. IdefSepi{d)s theadowdunisatilon ts@rmnal adsntmt§3 de fAreideeat m ned
communi cati on devi ce 300 contained in the nobile communication network 10D
can acce¥®takln® WettwAdl contents and service provider 400 existi ng in the

| P metwork 20 thzo ecific. inferf ( an_i-nterf In
Step (4), accg‘p |ng#]fg£%£as§ef?/l C%E%Eég%gé qﬁﬁt ﬂ:’gpf8flg&8f"r8§ C?romthe
comuni aRdd trd @nfFotflat@bnt HELRE EAE €S MHE dpp eFMEY SRR T P nP0 Whi ch
is contained in the nobile comruni cati on network 10D, the I P netwozk

cont ent stcaﬁbeséP\nicécﬂa).\ni@encnoodaacarmth @mmségrmetionebmd g@spondi ng
Wb cont or_the-service request thro interface 4. Thus, by
) o e A e Rt B e AR AERA A SPnct T on
servi ce%ma%ﬂnnwmmr%ﬂﬂaj&mrmeaﬂﬁtgerufn%e 1A70\zdqgd &otb*lqermb' le
comruni cati on network - | P network service control device 20, th

net wor k coommueritca tdipah swrbwicek pr OF certwtdk gartesaystewdicet MO ,0r i gi nal
~service utili Z'&S g the nobil e comuni cation network, functions, and provide

original servitEEsSGFVEFSiPRPTHLMBOINE otmhpi cer T LA TR Vit PerERER on t o
LPE e Spesatesuala | WILG.RoLoRsl dase LEOIM DR EALER SAd er 1ol
net wor k se@ice 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 accorxding
to the present embodiment manages the moblle communication
network - IP network gateway device 10 and the mebile
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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As a result, the nobile comrunication network - | P network gateway device
10 in the service providing systemaccording to the present enbodi nent can
provide the platfornms to enable the IP network contents and service
provider 400 in the IP network 200 to provide original services utilizing
t he nobi |l e conmuni cation network function to the comunication term nal or
t he predeterm ned conmuni cati on device 300 of the nobile conmunication
network 100. s4 For exanple, described is the case where the nobile

i catj.on t k - |P t k [ t devi 2 i d
o esent i ST AR BAPSEAEEEONTEET Y 2 é SOREFUFLEs PAR GERATa™ nt er face
1 and the,ld A0l LPNLEY S3gd FeEXhAE-PLAY! H8En40R18RQYbACS 1Al ki ng
di stance neasuring service" to the nmobile commuhication term nal 300 of the

si de of dilssmbintinge amitnBat i angatewoy krdlld) . gdridrafiiong Rmiet \Bd5k @ontents
and service provider 400 receives a malkiagﬁdistance measuring_service

request FFtERAMeTHABI | SLELIARMFERE | sitter APRal BOFEIIRBUG t RELAGHI | e
comuni i - r Vi T YR LS case,
fhe | P FAROALIESbLe 38T I E0BLELRY SO Sitraruteay WBE 0y

| ocati orgomeasuring service request of the nobile communication term nal 300
to the nobile comunication network - |IP network service control device 20
t hrough t he nBbBel serxvhrantertsnhs g kit ion peranadringamndia fdedisce 10.
(iii) By _cantrast, .the nobile caommunicati on network - |.P netwo at enay

o tE Shere bist

devi ce SPEF T Fpr TRt FERCSHPBTnRGS sefdndhieas § es by
using t efaeeWenk b8leLifacEpdocadsh (dANSIRAS Je IR ARt thacabbeemeasuri ng
service request to the service 1 of the nobil'e conmuni cation network - IP
net wor k commundeatdnnr nétdevk ce IFOnehwonghs ¢1rel seradnderalodtevdlced20i. ce
interface 1. (jv) Receiving,the r est of the service 1, the nobile
communi cat i on&hﬁﬁﬁﬁ"[&q‘e Fﬁgﬁ@f‘ﬁﬁr Ve ééﬁFFég’“&é\l?Pc‘én%@)%@)@egﬂt es the

present cbmtgheedsec%rcﬁgem%]&@e RL! & oRATUNI Cald O epEEDgh + 80fand

returns the Search results thereof to the nobile communication network - IP
net wor kggaeenapddeni tiee Idbmtisme tdurmegits defdedvioa genetakidgviuneti nterface
-.1' 55 301, to the mobile communication network - IP network service 3
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 metwork 100 and the IP network 20. The
connection path selection rule generating unit 303 can generate
new connaction path selection rules in accordance with the
cemmands from an external network administrator.
The connectlon path selection rule diztributing unit 304
is configured to distribute the connectlon 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 generatling unit 305 is
configured to generate the gateway rules relating to the

information extraction, transfer, and accumulation based on the
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Thereafter, the nobile comunication network - |IP network gateway device 10
perfornms the inverse protocol conversion and ot her necessary processes by
using the network interface 1 and returns the present |ocation information
to the IP network contents and service provider 400 which is the service
request source. (v) The IP network contents and service provider 400
repeats the sanme present |ocation neasuring service request at every
certain period of time, for exanple, one mnute. The IP network contents
and service provides 400 receives the present |ocation information which is
the serypcpatkeéponse results every mnute, and saves the present |ocation
information as the present |location trace data of. the nohil e cqnmuni cation

termnal 300.TH9igA0AMEY £Hd enBbf FEIRORIDAI Wt AP & dsnFREFL9B8°E ERAsnits t he
reference [ Ki [ S dhe.dP Pefyork

cont ent 1%1%%9%'@?% fégepggglegg& Eggerge e?:\%ggtltéﬁe%att}gé;?? t he EFP net wor k

cont ent §eRALa SEhY I Gl PAVS deb 4R mePDs edriru it oy aefabirdn~pIBvided in
the I P network contents and service provider 400 and the present |ocation
trace daetwerkspiahgwapndevhe®, 1 he wal king path fromthe point where the

wal ki ng di stance cal cul gtion starting request is.tr 1 omt he
mobi | egcommr#%’éﬁ’?%%r't e nsacl’rwrf%gg?éf%i%?n?%%tﬁﬁgé%%?é%q%st for
the val kjng; g SEANES JeteHalte theld@PSdh i@ bolaT e redstealctbatipe and

transmt the total wal king distance to the nobile conmunication term nal
300 t hr paghiphd imdltaltd cooand titeareocainbinadractidrPoncivib IR RREke®RS - devi ce

10. Thus, by periodically and repeate ytilizipg, the _present |ocation
searchi ng ser %@c\mpeﬁngsp%c%]d%ﬁﬁg 'lﬁl?n?gégg%otcdgéso?°qf§£gun%%$l e
comuni £atyy [ né g 1 WY L oS GEKLEE teAUY @helfyi&n 0y the IP
net wor kggtg&%e%rﬁlgh\ﬁdg%%rs\#ggﬁgrg\#%g%h%ogcan provi dfe ar? appl i ca!%% (a

nobi | e periunigealerar ing whiial3030 tovtbe mhybile sopeuadertébntihetwarki ng

di stance nmeasuring service with the service for notifying the map of the
wal ki ng=p&P e Ewpi s ne2 vy AL eptYi ng point to the reference point and

the total walking di ceg, Aot RelWeX2NPLE mdity 18 POssible
to make t-he | éﬁét%ﬁ?%%o%t%%gﬁf %eﬁq%g: provi deer 4D0 pron\I/i de service
for notkéyhiagl 8a 61@NheeabRE -SPPne ArdWSHateany dev isieobp| nhesmstibad t he

| i ke near the present |ocation of the nobile communication term nal 300. In
this casenmupbmatberinatwsirk melBmrtwonlomarvise conkred AehiE€st2%romthe
nobil e co icati termnal, 3QQ, the |l t wo Q ggg Vi ce
provi de?nagggﬁt F“I#’%‘? tq?gmwéa%lqnoc% ?vg%ﬁ?neas lr#l (ril'*gen“'ts‘“gc%/klsce pr%gl ded by

the nobhlRGOHEAT G408 HE! WORK prddRied Woik stedwH G cord / of, dewéce 20, so
as to identify the present |ocation of the nobile comrunication term nal

300 whipbuislitye dimobidesoymos)lddion negwoRknetibrRtwvonkegatewdy servi ce
provi der 400 col | ates the present | ogfati Qn W t_Lh

t he ngﬁ ir{ornﬁtjfon
cont ai n88VEFes i FORTIIWRS0> FREHEAY SRR T 18YPEst alPBR G+ Thg in the
radius ot r}g&im fé&%&ﬂ%ﬂ'%‘?ﬁkt%‘i@:t LoRp AGERELkNGhYewhipedddt a&s wor k
contents and service provider 400 can provide spot 1T nformation service for
transnil0i aget benneptiedf bynat inesth-ridipeatieiywdiie perrEiguradieni omByrnd t he
exi sting EOi nt of the obj ect spot to the nobile conmmuni cajion fermnal 300

whi ch i Sakkegi BRbPr €°§88FEéPnTﬁé’nlfligH§ : PR“C&%’F@H@%YW SEIRAF t2°Pr ovi der
oroor art SFShre T BT EE B e A R R R A servi ce
provider 67 similarly, the plurality of mobile communicatlon network

- TP network service contrcl devices 20 conflgure a service

control function layer. Between the gateway functicn layer and

the service control function layer, the mobile communication

network - IP network gateway devices 10 and the mobile

communication network - IP network service control devices 20

are connected by the mesh-type network configuration.
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400 waits until receiving a service request (e. g., present |ocation

wal ki ng measuring service request) fromother program(a. g., walking

di stance neasuring service). Upon receipt of the service request, the IP
network contents and service provider 400 foll ows YES and noves onto Step
S2. Wien the I P network contents and service provider 400 does not receive
the service request, the IP network contents and service provider 400 waits
unl ess ending. In other words, the IP network and service provider 400

foll ows NO at,.Step 51.and _al.sq.foll . jn,t j dgmey fy 1 —in Step
S6. In HEPHEBIGH I%ﬁengP\?\‘Srgi%gﬁféﬁrll\?éol\gné <:'lseér}\‘lalel cllel pr o&%&grib}f%ggjnudges t he
cont ent ,Qf 3LHE-588 WGy RRfIURE ga f&@ﬂb@&oﬁ Sofeit atdremeiesrviicrc! uding a
service type that should be requested to the nobile conmunication network -
| P net wewdn teerlyi s atoirry olaykeyi c N0 it t Bee spivradiynPEnMePiAEr eof . For

exanpl e, the I.P network contents. and service provider 400, cr.eatesthe
servi ce %c,amncﬁeit§°§§‘p? eﬁﬁ%ﬁgégt Fﬁﬁvﬁﬁgsﬁ??{iﬁ?gﬁﬁ‘flccgésrea uest and
i ncl udes Sepui G&-HUU @RLS HbEUEGSEE {Kh 1AG eB! 8568 Mo REAld 0 Ro @R ENt Of
the conmuni cation termnal or the conmunication device of a specific phone
nunber . mobiSieepoBdunt batiBonetwwokkconl Buistvank sermviice paoegesent00 sends

the created service request to the IP network 200, by designating a URL of
t he mobide¥i&@m3fni cation network - I P network service control device 20. In

the service p ldi f l__q{g) h OREG i

comuni cat i on%(r%ép\i\ogrwli aﬁ??&%&?ggég{’gﬁy}g"‘ evi ggh'%ggh\%h%%%rggﬁlflg?ns t he
mobi | e YNNG ThetRéa®r khe IMRHIaOEEMARHYEaE1icONNedwoddyi€e IR0

desi gnated by the foregoing URL, receives the aforenentioned service
request nedooxk gatevanstarisslo and e pebilesaEunigatinn pEEHPEk

comuni cation _network - 1P network, servi n | sdev) ing the
af or ement i&Sngat.Wﬁf r PREET T ﬁ%?ﬁ%+t€é‘fl€%efd;'r é’ghgn%h ﬁ'oéc%?‘le%%t%éasgg'r ed by
the nobivne oA GMdsTmigWE e 1P neEwWeRk mebylee ceanuhakadéwvince 20 is
returned to the I P network contents and service provider 400 as a response
to the afedwemknti OReueterrk o tteatpiesieviiae $lep BUGS af §rand H¥sAhLWi ng -t he
service re%\l;,est, the | P Eetv,vork contents_and servi ce.groe/i der 4%81 Waits
until r @O FFREFRESITALENEES FESRIVTACL FRPELEFL8E PP T &C8i pt of

the ser wo%%gee%ﬁ&hn&%%&%%e bt aE-khe 0boRaaOTBInERALER gopTIuNI cati on
network - 1P network service control device 20 ( the IP network contents

and servi ce pBgwpalefoiing thesippsonhbz tepirertescdf cohveselondca: tisponse to
the other programwhich is the request source. Tn Step S6, the I P network

T
Cont ent §18Ra3 1sPTPERSPIRY i FEOE DBl hai ttEUNPRFLRAe VR XQP 1 &fuest i s
transm ti.ed IO LDG. ok Ny Wo%rﬁ%g%ﬁﬁicg@igﬂdngmﬂdl(5@ anefehyed. Thus,
t he ot her program repeats o utilize the present programto repeatedly
request rphgesR6Yk @D cGHETh REs acdiivEniibmdsis beent ireps®dib ke amrbeni cat i on
network - I P network service control device 20 as well as accunul ates and
utilizegchiievedrvi ce responses. Accordingly, various services can be
provided in the side of. ,the | _a | i.der 400.
Next, the pr o?Bc@l‘e Fg%&éresF%%ﬁ?ﬁg%:%}e%ﬁnﬁ%og%b??ﬁe%%ﬁﬁgg{g%%ﬁ net wor k
- | P neheeiikegabevay tdevipgestiti smiegemened prbhocefiecenoersgohl €6. 14 and
15. When the nobil e conmmunication network - IP network gat ewa}t/ device 10
accor di pgrformed prebeth eabsdhertgnalagempynication 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 implementing the mutual
conversion function of contrel signal protoceol, it is possible
to mutually control the operation between the mobile
communication network 100 and the IP network 200 as if i1t were

part of the networks. Moreover, in the mobile communication
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the I P packets transmtted and received to and fromeither the nobile
communi cation network 100, the IP network 200, or the nobile comrunication
network - I P network service control device 20, which are contained in the
device 10, in order to achieve not only the protocol conversion between the
upper and lower |ayers follow ng the OSI reference nodel or the different
prot ocol conversion between the sane | ayer but al so the nutual

comuni cati on between the networks, the devices, or the network and 'the
device,. the nobile comunication network - |IP network gateway device 10
per f or muetthe ok i-giTPangimoirdc gia tevayve Ssivdseby OpePY ot MPAGMEBELRBoRNdel et i on
and conversiqn of the orhﬁinaL header, or tgg %rig%naJ rn?égg%ofangtpacket
transi t PBFFIe SEAVEFAYCATERRRIPTS BF ttT SFPaRE €0° oAt F

: ! _ m.”accordance with
the infQreMatisQRpdesEesi Hath Ahd hecgakevaycsit &srs SARRA Bathekinckas and
connection path selection rules distributed fromthe nobile conmuni cation
net wor k motiP enetomomin izatione netmagénd G0 dedi tbe30FPonetwWerkr €8P mal protoco

defined in the application |ayer or_the equivalent |ayer. Thus, the nobile
conmuni cat i onFA&twor KEBOWP RePREFRTEa g&l’é’\?itggnl(?’{?é'fﬁlcﬁ n‘%‘? nﬁ%‘ﬁal

o Bk o LR hAS D1 ¢ SoAATIIBAEILE A ARIMOL Ko Y enbhe 1P

net wor k or e conmuni catl on networ network service

control IgereefoR®. 2T0usy ddiagotheenbbibbi ¢@mmoninest icat mertweetkiver EP- | P
network gateway device 10 judges the |IP packets transmtted fromone of the

" nobi | e Sekwerkcgekernancsokde 160, The medike wormupdga tAondteRBLIRERI | e
i catd twork -, | P net ' ' i f
Che bonddr G B MRtk ad LG ARYRLERSEL UG RN Bl fRdiiPegingbelicl ™ O

and cor keCtRBSRoPi1E Nerehirtididi dieaddweard1ibbe orr gidudlt i, hededgpi ned on
HTTP and so on, in accordance with the informati on descri-bed on the 60

scr eeni ngtpolrkci @ tefier cahd eservieentmy duldsrmbdP c g&iisiAgt Wt kan | P

net wor k teway devige 10 determ nes ether or not.to . relay.t [P

packet s TP TZAEY: FEHLOBadEs SHnFﬁéngérganﬁa 5&?8?8%?%%"%%%??@

comuni gatiyon EtYPr kns hBLIEEWRLKmURALSURY cHe ieltokd di sear deriBex! P
packets to avoid congestion, when the I P packets nore than the limt of the
pr ocessgatpaayl dévbsa di0 kikdsthigl &n corerumigiathi, candetomsrdcted Ronsheor k

servi ce managenent devi ce, 30, the bi I.e conmunicati on network,- | P network
ser vi ceMeBALRo| CEEDTRECIBIOR, Q%Fﬂégi:aﬁ@otranyﬁpFagd.?°Nﬁ?869@F?°Phe_nDbiIe
conmmuni 82‘:&«8%”‘—3?’?5‘&&9{:% gﬁmi; S LAY #gers%)lP d2q49eshheapgcei ved P
packet s Irn accordance w e Intormatl on descri bed on the gateway rul es

in ternggehl thestype mnflddie Jesti ki pn refspdee ivelyi.ceThegaasterThe nobil e
comuni cation network - IP netmork.gatemag device 10 . perforns the
pr ot ocofPcoabvepskotrieankernchesgypee 464S) awmavidsis §1 A80davEPsion to

di f f | in th 5 Pk o i si on |
neader 8¢ RAGDEHTrhe SoReHEIFA £ Fot b nly cRBHBLER EaR neBRaRk, §15°
Mor eoveL, r# RetWeRk!dh AEPIRL 686 9B INCL BRI K, 42| P el MORKAGE euay3gevice 10

reads out the information designated by the service request, the
dest i naregpecansdeife origi nal protocol fromthe received | P packets, judges

th t Kk t he.,devjce,., t i | Kk houl f d,
ang Pﬁemggnngé?i6ﬁdb§¥hg$o?y?ﬁgplggn%?gr Fnpgg%gﬁgﬁacggﬂﬁPﬁf?%éggﬁfgiggtion
descr i begzRnklics GOANGELAR PAIpEELESY DBol oh 05 LsanshAdaned aischie | P

packets i n accordance with the judgnent. Furthernore, the nobile
comuni IRt hetwaekwosktent® ared wordv igee queow idieri ¢é 16000aR) i exdeping and edit

the original header and the ori.gj nal ,nmethod on the original . protocol. For

61 th noﬁ%?t?%ﬁéﬁﬁtveq @ﬁlﬁﬁ]%gtBngiﬁ%S[ﬂ?ﬁfiﬁﬂcgﬂ%H51$ﬁgl?ﬁ packet s
transm E&gﬂ-ﬁsef&d&?_i@mﬁegew ¢ab xgsuoffé% vh3Qatlike hBLRstwork 200,
or the no |fe conmuni catron network - |I'P network service control device 20,
t he nobibe €lorotgh GABisonBaee VBEX: iod )P itetawpelkigatilewde rdetheemdBil4) j udges

the correctness of the original header_or the original nmethod of the IP
packet sCOPMERECRLdgReRerRARAtcdPBANE® wWPERLERe i nformation described on the
screeni ng poljgies, .and deternm nes.ihe han t ing or
di scarding th hcla Igld[?ai'c engt;mnunJ.cagloﬁ netqpoe;[}?tlbe, M& 3 5@93{3@&&

the connection from the moblle communication terminal 3004,

K

=)
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(2) interprets the original header or the original nethod of the |IP packets
by the judgnent in accordance with the information described on the gateway
rul es, 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 I P packets to the target network or device by the judgnent in
accordance with the infornmation described on the connection path sel ection
rul es. Thus, the nobile comunication network - |IP network gateway device
10 enabligennitfizls thenliBi cativomkamongethe an@i&ervbnauprcaiﬁ@n #2t wor k 100,
the IP network 200, and the nobjle connunlcatlon ne rk | P nfimork

servi ce "EhTEy oF HESI TRNBRE BT SSRF IR I eﬁ&lg“ﬁ‘r’t é’l thednab fig to FIG
14, the Hﬁm&'cg@leh EE?mER L] gogRMURCAL kaR asswekcmwnﬂ@amﬂf gat enay

device 1 aving ihe above features i's described. Upon performng the
comuni qattwor k0T perderas iale psot beoitoortheAfe@iotihewhermthiccadbbhet er m nal
or the 62 predeterm ned comunicati on device 300 _of the aide of the
mobi | e EORRUALCAtiOR REtWeFk TOBFaRELYABK conREMRLatrvhceef i N2t the

predet ecbagdSR0TUAL CBLLO0N 0 68 AQQ, Ol Lhe Sifle g LAZLP petigrk 200

transmi torh ets by usSing'1he Stan

ori gi nakofiRkhedoandesdenhiti baalkixats)f AnmBiHOMdBRe taethend tagidhe
destination of the IP packets. The nobile comunication network - |IP

net wor kng&wewhyl%vu Ebereadkami ndue mnbiésmwun#@aﬁm nearcsk, 14he used
protoco the,designated. p unb and the ence of an irrggul ar
b ! naAREMS S Ao ariet | B nane naanet S rotme PREr e T St ke B2 ana
d|scardgetagrkngggggysdgG§éeagg apelyst the screening policies. Meanwhile,
t he nmobi | e conmuni cation network - | P network gateway device 10 exam nes

t he |dent|f|c@@ecmpbiﬁewmmmmmmﬁ¢ﬁai¢mmhazu¢rk;1rﬁfcM§mw¢Ek|gn¢¢Wﬂythe | P

Govi oo, SPHTRAISH (TN PoRACRaIs SRBRLESBEHe SHarel r ddent EcechARhCe i i h

the CO”EF:&tif”ﬂeﬁgto'}ksébﬁgéhw?é‘ 44 §3rviike gPQH&E%W(Q'O‘b&s' yOfsngfawork - 1P

net wor k gat eway device erforns the various protocol conversions and
processdestmnhﬂﬂbmgofhehaddebe&nedd&Pe@B@mea- cenverisicortiod gdwket i gi na
header shown in the undernentioned (%ﬁ%%o (5) , for the I'P packets

t r ansni GEBELIRABHER hidert Wby knginen kel $e¥i ce contained therein and the | P

packet s transipdded Lacthedgebior ke theadiea dn aceardanggaigh the

i nfornmati on crlbe rul e ereﬁce numer

14 i ndi §&{uﬁ*§n1&l£tm:€)0:@§5w$ﬂ£ 4 hep I:&mﬂet@aﬁémr&é\tmb f¥pm 1dres yrobi | e
communi cati on network 100 to the nobile comunicati on network - | P network

servi cesebiattol cavieeton pesh to the IP network contents and service
provider #3 (400~-3) by using the connection path selecting unit

113. After performing a predetermined signal process on the
signal by using the signal processing unit 111, the information
extracting/transferring/accumulating unit 112 transmits a
gignal to the IP network contents and service provider #3
(400-3) .

The IP network contents and service provider #3 (400-3),
which is the connection destination, is contalned in the mobile
communication network — IP network gateway device #3 (10-3),
and it is possible to transmit a signal directly. 1Inother words,
by utilizing the routing function of +the existing mobile

communication network 100, a routing amount is raduced in the
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when the destination designated by the I P packets transmtted fromthe
nmobi | e conmuni cati on network 100 to the nobile comrunication network - |IP
net wor k gateway device 10 is the nobile comruni cati on network - | P network
service control device 20, the nobile conmmunication network - I P network
gateway device 10 judges the nobil e conmunicati on network - | P network
service control device Z0, to Which the I P packets should be transferred,
by using the connection path selection rules, and deternm nes the path to

t he correspondi ng nobile comuni cati on network - I P network service control
devi ce Zfbbfe thinuhiearibhendaobdtle <DRMetwatk gateerwodéviceé R hetfwor k

gat eway device 10 adds the original header to the |P packets and transfers

the | P petkazesay: tientiemaiid &heomfumieEdPrén2R8twork - 1P network
service contrq| .ce Ngl i the &ﬁgny i 1 Whalypor the
pr edet er m ned%scgfﬁr%rﬁijé%%iﬁ %Ié\cli‘:'afggehg?)éJ lIcg)fct eunggigﬁiéérgglrréntﬁ'{ﬁgcﬂ;?iogn net wor k

100 whi gips & Hheesouag@robtblietliPe pag ked svi do v ridtimdrte Daglewre 101 ,t he
original header added this time is not directly concerned with personal
i nf or natd eemUcte @wrtysHodayemiéR ,orndhe ggsielaycéaiasi é88i-on t erni nal

300, but is idgentif tion infor ion_associated w.th unber of
the nobile cort nir‘i?bﬁliﬁn ctOWﬁgg%gaﬁ ] 8ﬁ’éi‘t o-gﬁefém%gﬁ igg'%%g‘fa&ned by

the gat eyay Jdh8s: s Re &SNS I WiRhAknb Nob M & demmirhlidadiGH astiBekprocess
for the comuni cati on between the nobil e comruni cati on network | 00 and the

nobi | e coniPnneawbok rretrwdide -mdragemeny kdgui eeaP0dandeth®. myhéleobi | e
communi cation network - I P petwork gate deXi ce 10 daes, nqt egit t he

or i gi nalSHERTCATA BEEEPFY TnF R RS wogk FERV5H THEFIRESVATER 60d, the
mobi | e fact‘:ggyn&c?QEhQQVEeEP{%rthr'eeLEagSEWﬁc?ﬁ}fé"@Mrg&ibSﬁdiQ ey fgens the

pr ot oco conversion between the netwo ayers i1n the OSI reference
nodel . Reftdiieneomnunteat 168 )ndtwddiGloddanddiccatesiddparkecessriracet he | P
packets transmtted fromthe nobile conmmunicati on network - |P network

gat enay @ cempd ergntife the Rebidek conpunipagdeRorREMERke ANECRAG s r vi ce

[ ansm ot NS 0t PR Raom e aSrLSh SacrwBPE"208 [0’ Pna GhBr e

ComMuUNi GaRiteWayI@EWDEK 10 1§ cheibietle lgad evstye dlevi £xyrldl keahbfikRinat wor k
contents and service provider 400, the nobile comunication network -. IP
net wor k *gatfewayeduirecerecitiioes e MariHa wommuednadHes RfgvWeskice

provi des. 400, to.which the |P .pac s, sh d be transfer . sing the
connect i%(?n “T?rgrelg@ctteiw r _"'«5\’3‘:,"a Zﬁ%%‘f%ﬂt% ??i%erb%{ho? p{:ﬁ%em%}é#gspondi ng
| P net wdkmv@ @RS na Ad tH8 ¥ CerPriutwiark 4Qvie hahsgkndR: HBoimRbI | e
comuni cati1on network - |IF network gateway device 10 adds the original

header t3® tahed kRepmckile aorumtmibarstios ndtwdik padlenetwookt harvike | P
network contents, and service provider 400 can identify the conmmuni cation
t er mi nalcoBPle 98¥&G8: &P ned conmmuni cation devi ce 300 of the nobile

communi cat | onAeLARI K3 300 Mk Ofb e/ QGR Al B rERoBEKE! BraOt @ that,

also in this case, the val ue ed original header is™not directly

concer nad-% phopidsdnal thefmsvihl ¢ eormeuntl cast lanphetwonbnb &P pétwheknobil e
communi cation tern nal 300, but i ggi dentification information which is

def i ned IFEWRY RTEGR OreRRe By LRE ST L ARIPAEAE PRARFHRHDbEP Cof the
mobi | e qEMACatd Q4R NS0 30GHd ANGals M ion terminal or the

predetermined communication device of the mobile communication
network 100 and the communication terminal or the predetermined
communication device of the IP network 200 receives not only
mere voice communication service and data transfer service but
also packet-type service by an enhanced mobile communication
network function which is complemented by the assoclation of

the moblle communication network = IP network service
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Ref erence nuneral (47 in FIG 14 indicates the process for the |IP packets
fromthe I P network 200 to the nobile 86 comuni cati on network 100. A
charge for | P packet conmunication is normally performed for the

comuni cation term nal or the predeterm ned comuni cati on device 300 of the
nobi | e communi cati on network 100. However) when the nobile conmuni cation
network - | P network gateway device 10 receives the | P packets for the
nobi | e comruni cati on network 100 transmtted fromthe |IP network 20d, the
charging destination for the TP packet conmunicati on can be designated to

t he | P netnmgemegontdentiseréd sdriha cwhddey ickomuni@aniiosh neswelr& sodfce, by

usi ng the original header. te that this original, header is used only

bet ween &R ?Fﬁvﬁﬁﬁrﬁj’rﬂ{if%ﬁ' ‘gﬁvl;‘é?\%r'kaggltb%r‘f&‘?%\bf? CqArERay2davice 10 and
the IP g@ewﬁ 20Gp Wish,d4e RideizRaliRaadenpi.s added to the | P packets
received fromthe I'P- networ I?%ZOO, Ig)flhe nmobi | e communi cati on network - |IP
net wor k gat ewgyrdtermertQ detkées Interowitgi nabnheatbon anfkdm anshers the I P
packets to the nobile comuni cation network 100. Reference nuneral (5) iri

FIG 14 SOMUSHGAT e PRERERRL{ 6F (H® | PrRARkerRLIRRE WESH R CAOBP e
conmmuni Gal Qi) P%"‘Q% kil:}"i‘é‘qﬂc%}{:ﬁé %oﬁﬁh‘?ﬁ@éﬂci A nYeNLBECESS Jo 'Ehtehﬁg
conmmuni catl on erm nal oOr e predeterm ne comuni cat1 on evi ce 00 of the

Nobi | & GREWYHKC FJOWHEENOLK dOfnéotédetd Prhst mwobk120@omnantek tHEhP
protocol is used) and only a normal HTTP nethod and an HITP header are

used. Thertagxdn 1 0Chbynbbel Bokbhenerren b Haanagratwark P 8t REEROFEt evay

devi ce 10 _.does npot, particul ar rformt addi t i et | t he

conversiggﬁewggacﬁl%th e}h@%g?ﬁ%ﬁ‘*ﬁ%ﬁ'p‘%%g E’rq'}eb%?ramn"g&é‘fgﬂp%é *’ glraﬁégg he IP

packet trapsthRitwdiRVRudleway deh@ cBULD service (e.g. , mail sending service)

BB of the contents Tromthe IP network contents and service provider 400

to the comunipetidhcadlyinay wriliving sldet Sunchbdn corgnat ehiivothgevi ce 300

of the mpbile co[ﬁmgnicationntworkl in FIG ori gi nal
e

00, as shox\q 15, thﬁ
header d€ed®FHOFKeSPRBFFES ARtfMAR-CaCoR“ Rt RBF k DFURES (jjﬁzj flal header
used i N Bg 1l PBRIWREK298n2h 8L AL L I EM! +hE dDmmind cRRAGR Beemifk1 he
origi nafn eader 1Is perflormed In the nobile conmmnication network - |IP
net wor K ogattesay réeviteemit ep epamuyl chiatient Hatricky 30handi nhet mebgateeway

rules properly, it is possible to.change the judgnent on the_ addjtion,
del et i oRCARYNEGARALE BALEPTRNEOQ GG HEL1AGRIRPY BECRANIHERE BYOFBS The

nobi | e icati -4 P et war t i «define its
oper at i SR e oATTRES Peraithy G PO He B B R e oRRD 108 1
per f or mpatoivA dlelte4 0P34 beOgTVieh Gt bpboRelnartly fort Breeiiiny sekvice

management device 30 and distributed to the nobile comunication network -
| P net wck gehewagcdawndeatdonhr cigprminel nobrl e Bmuiredeteamisedork - | P

LI c%?ngn\t{llng.%a%ggy 8'&v§l.ec\él 5 80 29 £ tt%eb?norbq[l%l rr.-]:ec:>(1j11.'1'rlun:!. catlion network

100,

The mobile communication network — IP network service
management device 30 manages the service contents definitions
which define the service (process) contents and contrel
informatlion 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 moblle
communication network - IP network service control device 20,
and the mobile communication network — IP network gateway device

10.
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Specific exanples 1 to 4 of the protocol

reference to FIGS. 16 to 109.

FIG 16
ori gi nal

the original protocol A as a control signal protocol. Since a general

entrepreneur cannot use this original

HTTP i s
control
net wor k

gat eway device 10 and the | P n

communi dBPRP bhe rRATHBHL S 2 439 T S8R Ry at g&/a’i*eg‘é%!éesefb & MEE e

conver si
pr ot ocol

Q&Pﬁfpgﬁ MBEE Rl i Bl o Pk O 5Pk ~A BRI B ek (e r9) i

enabl es the control signals to be nutually

comuni céétrHBt mrideheznnbe:keezmmma(rabmn pathetktied setvives P

net wor k
in FIG

pr ot ocol
ori gi nal

net wor k
in Step

200. The protocol conversion grocess | s descri bed, bel o As shown

naFaRPLEHRA | BrABt WPk "6H-4S om t he
nobi | e conmuni nefwar 1 [ Jobid n| cation
cont f?%\t:r?(n gaetrm:"Illéll 390 Es1 é‘%f’gﬁ]ttﬁ@ 8 gklfnwprotao? In Step
(2) theaﬁ@fﬁfﬁtdé)@raﬁr@ae&saomtthblmeblnhecmhmﬂ:Mmamdm net wor k
= I P network gateway device 10 judges that the signal
si gnal by Iﬁenjewgﬂtntgaﬂewah'e dpmticifayl ¢ ul @8d ZAGUEBAVERLS et""r?émd?r%og? nal

rerbl et SPegRon P S Pl 4 P RRAT S0 RSP ASEREL B S bighie 1

i nfor mat b 9N PXPCeSPidw it 11 of the nobile comunication network - IP
gat eway device 10 enploys the original protocol on HTTP converted

(gontrobtbplen) thy dohiRaAkat:

eWay ~deévi cé € origina

(2) ttrenbsi tinke tieeimadd looneemshurication on@wéow netI\Bork

contents and service provides AJ\HOQ%émCh is th E;c[tl nati on.

the | P rREFHRRS THIDFY IHHR

net wor k
by .the |

'!iﬁﬁ d‘lé:rse

gat eway devi ce 10ciud es that, the S|%nal type is the control
udgnenk® ggher wor he mobile communlcatlon network - IP

network gateway device 10 performs only the transmission of the
1P 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 request the execution of the
packet-type service, the moblle communication network - TP
network gateway device 10 allocates the TP packets to the mobile
communication network = IP network service control device 20
and returns the response results of the service reguest, which
is returned from the mobile communication network - IP network
service control device 20, to a service reguest source,

As indicated by (1) to (1ii) 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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conversion are described with
<Conver si on Exanple 1> Conversion Exanple 1 of
shows the conversion process between an original protocol A and an
protocol on HTTP. The nobil e conmuni cati on network 100 and the
nobi | e conmmuni cation network - I P network service control device 20 enpl oys

protocol A, the original protocol
defined by defining the original header or the original nmethod as a
si gnalB#sed opr thecairviatencentenss i inl Conrudeédneaneidhfork - |P
over, .the nq_'bl |l e

type is a control

G DTSRI tt H:gle trol

signal t e ORI SR £ A0 X1 @tgeg\@wé:j_qw ce 10
t hr ough é)%é]gﬁb nleé'tn\L/t\DF Zoogbﬁé%%ggocﬁ gl né’lﬁaz)crlcl?ﬁogéc;l on I—F?TP In Step (5),

the inf ciarethenT prosesst ngzamidntld aofd tseecwinds [perooddiamisddt.i on net work -



r of the gateway rules, and converts the original protocol on HITP for the
TP network 200 into the original protocol A of the side of the nobile
comuni cation network 100. In Step (6), the information processing unit 11
of the nobile conmuni cation network - I P network gateway device 10 enpl oys
the original protocol A converted in Step (5). to transmt the control
signal to the comunication termnal or the predeterm ned comruni cation
device in the nmobile communication network 100 which is the destination.
<Conver si on Exanpl e 2> Conversion Exanple 2 shown in FIG 17 shows the
conver si eginmirEsisi dieheeep r&n- DPingithadr kpgateway dBvasea Q@ dsamegatiad or mat i on
protocol used in the nobile comunication network - I P network service
control &B&®0 and an original protocol defined on HTTP on the side of
the I P network, 200, .1 n t iy h ile i i mnet wor k
function from %elqc&’l%%ﬁ%%ﬁ%g gr%l s"éir \iﬁée cgrréo%ipré%'r ﬁg?%ﬁgﬂeﬁﬁ nobi | e
COMMUNI Cnhnih €4 Y0FK ternl Al BOOKtgahembys de @@ packed fhe iR &t wor k
200, the original protocol defined on HITP is utilized, ;and the protocol
conver simEEWaripeohtensd and sRevAeEi DL sinfuAD € a1t Mttt wor k
gateway device 10., .Thus, the | qcatian.infar io i f bile
comuni cdt i O % COMPIGSARG K gg;\’/‘fbfgg ggp\t’ r g?ﬁeg%%%ﬁgegb %géﬁ %%
utilized,f&amd hid R A latCOReCAbS12B0c SRV CEa PLON | tietwdflp.~ TiFe process
operation of this case can be used as described below. As shown in FIG 17,
in Step réBwark hetewaygidetidehdah iaideceteaing ghadlP netKogkfam &R A ri ng

| ocation information defjped jn the orjginal protocol on FiTTP are used to
transmi ta% | R T F?Fﬂ‘b’r‘ﬁ?a'f i%db'refalf’es‘%‘%rﬁnsai A to the nobile
communi cati on ﬁg%eéagq{dm&ﬁe-' 1 Bg&we&%, 9alrReyoBeYk C & chihurd icildie | P

net work 200 . p(2), the information processing unit 12 of the nobile
communi aadtwairiet-work -nébwosk wardktgeatewaevdeei c2010idevwt thldems thecei ved

the location information requesting signal_, judges-that _the service request
type i s derRtintiones hher amaskatequesdt #gl%%‘?ﬁﬁ ‘0315? FRPFR[RAEMC of the

gateway sl g5, 300 CAONENS LbRoSET I oA EAINES s JiADd BEcQLginRlg pr o ocol

on HITP g orrginal “protoco I''e commuhi cation network --1P
net wor k yafdy it0fe GYgoNs<dedrc@nh0Ipl padkeps (83, réhernead of rat ive [MPocessi ng
unit 11 of the nobile comunication network - |IP network gateway device 10

enpl oys nefwathy g gizgd pesvdesl Brevideanster. t Held ol

| nfozmat]on I equesting Sianal 194t Ne Bk GOy UEALON YRS P
the response to the mobile communication terminal 300 which is
the transmission source.

Mocreover, as indicated by (il1) in the drawing, when the
mobile communication terminal 300 transmits the IP packets,
which 4indicate a packet service request for the moblle
communication network - IP network service control device 20,
routing is performed in the moblle communication network 100.
The IP packets are arrived at the mobile communication network
- IP network gateway device 10 which c¢contains the mobile
communication network — IP network service control device 20,
the destination.

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

destination of the IP packets, and allocates the IP packets to
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In Step (4), upon receipt of the location information requesting signal of
the original protocol B, the nobile conmunication network - |P network
service control device 20 executes a pzedeterm ned | ocation infornmation
service process. In Step (5) , the nobile comunication network - |IP
network service control device 20 transmts the service process results to
the nobil e comuni cation network - |IP network gateway device 10 by the
original protocol B. In Step (6) ( the nobile comunication network - |IP

net wor k gat eway device 10 converts the'original rotocol 8 into the
ori gi nal™% GESEESPeRPePmopE 18 spmpapicatpannBBtrerkomuRi BREVSFRXnet wor k -

| P et nqrdevgaete o6 1R 44 AL LISLSELKLES A 9RES LEspLL for the

| ocation 1 nformati on requéest to the TP nhe ent’s "and*Sérvrce
provi deds4f8tubhed front hhesrsile doptigdicatdvnCRatRY rRMPIIGYREGWSHR oOri gi nal
protocol on HTTP. 70 <Conver si on Exanple 3>
service control device 20, the mobile communication network -
IP network gateway device 10 returns the responsea to the mobile
communication terminal 300 which is the transmission source.
In addition, as indicated by (iii) in thé drawing, when
the IP network contents and service provider 400 transmits the
IP packets whilch indicate a packet service request for the
mobile communication network - IP network service c¢ontrol
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 mébile communication
network - IP netwprk gateway dévice 10 identifies thé
destination of the IP packets, and allocates the IP packets to
the corresponding mobile communication network - IP network
service contreol device 20. When the response for the IP packets
is returned from the mobile communication neiwork — IP network
service control device 20, the mobile communication network -
IF network gateway device 10 returns the response to the IP
network contents and service provider 400 which 1s +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 & communication interface while concealing user
information 1in the communication between the mebile
communication network 100 and the IP network contents and
sexrvice provider 400.

In Step (1), the control signal performs connecticn
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I n Conversion Exanple 3 shown in EIG 18, the nobile comunication network
- I P network service control device 20 enploys an original protocol C as a
charging information protocol. Contents and service are transmtted and
received to and fromthe nobile comuni cati on network 100 and the IP
network 200 by enpl oyi ng HTTP. Thereupon, the nobile conmmunication network
- I P network gateway device 10 nonitors the transm ssion and receipt of the
contents and services to and fromthe I P network 200 and the nobile

comuni cati on network 100, generates charging information in accordance
Wth th@etwuent thé nid®ipacketsun i antier tedmbhpail 0 hapd [ thec BRAmeead on

network - | P network gateway device 1 arid utjlijz t he,oriaginal. protocol
Cto tré’r@ﬁﬁn?%é@nél%@vﬁ&eyﬁFBF’ﬁéFFogwo t%ée??bt{)jﬁ %bvdn%m é’%hqgﬁ'- ﬁetwork
- | P netyark, Seraich ¢eRkiah1d8ys (e Ailnatlde 4@ shaveddia Rioaiesals

conversion process operation of this case. As shown in FIG 18, in Step
(1). thambseevizcapdotrhdeses M cdslar ést thesmnrtek o degtdinegd ong and from

t he nobi | e Communi cati on network 100 and the | P network 2(%8 t%orecglpl oyi ng
et

HTTP. | mrgt rarsmits [fe spiice CHARATT AGCoRSTRer K =TUes ®gat eway

devi 10 it ouynt_ af t g4t d | bi
Communi SRR (RIBPR 00 Sn TR T ol k. 000 Sadedencrarerithe ¢

char gi g dnidueriFRi4i%h t8racsol danceomddts he tiremobibé comansiticattddnand
received I P packets. In Step (3) , the nobile comunication network - |IP

net wor k ngdtwardy 1@8vEbeoughta mehiiliss conpuBhsr§iAg PAFOrataiiah ¥6eCFe nobil e

i cati k.- | t woy k i i .empl oVi
U e R P A b T g S e A
4 shown i Wfa & 1|Ja%), A8 cH0Rhker e QETBH R Qe FIRL I e hi¥) t2 FtloRy Than

original protocol (an original header or an original method) defined on
HTTP as mabjriet ecomuhdicasdodi ngrandaleded vi idemtd fies 1thaadd e erdnot her

~ori gi nal protocol defined on HTTP as ot.ocol, for sendi ng_and.receiving -~
i s | SRR R R T e SOV E A AR ASRAEBIR S5 AT R PRPRBEASTk gat evay
device 2Q.and eorJ,Ps%%thilészgﬂe FHH$1 e URSHnSS el Db thRG8E W N mai ls to

and fromthe nobile communi cati on network 100 and the I P network 200, it is
necessamnetwd e ightemagoneeisieohs ¢ontgimbhg Mt dil mesovmrke oondesiten)

between.the original/protocols on HITP in the mohile ,comtmni cagﬁi S_n net wor k-
| P net weP REEVHS® devrrédes. ARfn PRBIPERR MR Jiththe BeRdTRy nail s
is perfaorned,. .t bil hcat | - LMY, devi ce
Z0 perfgro i nggcrio%?l oégl%w%%mpgi’ O%hgp%{:ﬁ%wggs s%ﬂoévavr? In Fle}éﬂ%%w}sy shown

in Fl G £89theec¥ Aisfdnding RebiRki temboniemt Lot ingtweetwerie neftRomdt wor k
gateway device 10 receives a mail acquisition requesting signal fromthe
nmobi | e gemewayc stavdirendtdwor k 100. In Step (2) , the nobile conmunication

network - 1 P QELUOLK (93¢ SRRV} £ SN Bel YOG 10rPRQRGRSIOY e

gateway rul es rtion reques Ignal received fromthe

mobi | e caPuAlCakieBeel Wi ctohad kb dilpns thitabebhigcsiKipled s fba i |
acqui sition réquesting signal. Since the mail acquisition requesting signal

i s trangitetmediby compiwyiaeatIenTRetnosbrif exrmdneast tee FOBFERETESMIUNI cat i on
Feauest Pig S RAORIF The Y okl ROZDCFAFPREUt BEr PEFALRA pAPPEed ar
ProcessQaxthhstlictPnéder) HiCu PR |t CHEFROL O KRN 18§t dREkutiAd untwor k 22
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 received service request, and converts the

service request into identification lnformation in one-to-one
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gateway device 10 enploys a normal HTTP to transmt the mail acquisition
requesting signal to the TP network 200. In Step (3), when retaining nails
for the nobile comrunication term nal 300 on the nobil e comunication
networ k 100, which has been transmitting the mail acquisition requesting
signal, the I P network contents and service provides 400 on the I P network
Z00, which acquired the mail acquisition requesting signal, enploys the
original protocol on HITP to respond the mail acquisition requesting.
signal. In Step (5) , the nobile comunication network - | P network gateway
devi ce Higuyifatrinm thethuddiong pnonkss fiorEdrmatdicgnabfr ethed vadbidem the | P

network 200 by the gateway rules , and judges that the signal is a mai

acqui si t9FRITESRGHE §eSMRAL. 3Ghertufte O EARCHRD e é%’r‘ﬁ%ﬁf‘&ﬁ‘?"%’n net wor k
| P n?ﬁﬁﬁﬂﬁmﬂﬁﬁﬁ%ﬂy device 10 executes the conversion shown in FIG 11

regardi ng thé original header included in the mail acquisition responding

signal. In Step $6dp ((4) herthdhbhaceaivunpLiet selenetionrkule kRegatiwogk gat eway

device 10 enploys the original protocol on HTTP to transfer the nuil

acqui si mindrt rldsifornll righeimpial 12 ocemauRbE? FEOR oRRENRP Rt ToRTt BEFREK 300

whi ch id the soyrce of, the.mail acquisiti r.eq I I cond
Enbodi mafS"Rat 8PV 1T ]t(%sﬁllég.tsz‘i p[%g:tbgg %p%elgogﬁgé‘g‘]‘r’r’ggd@neni b gtg e present
i nventi %ﬂv&diesxﬁf&»bf@er Habei Rafial , 1§ iher eossebeiokedeklie nprasant

enbodi nent and the aforenentioned first enbodi nent are mainly described. As
shown i neElignazed hy itheosenvioa pegeesti nFhmimebileotommippicréion

comruni cation _network - TP network gateway deyice 73 10_according to the
presentQ&ﬂ&ﬂﬁhﬂﬁnIRrﬂﬁ?ﬂﬁi¥eﬁ%ﬁﬁ%ﬁgeé?ybéaiﬁ¥o§ﬁ§??%ﬁtﬁa?asF§?éFﬁ?ng uni t

1151 | n AUHISO0R ol Bnbeo 6Nl | il 0 £ od Nl ITBldOR HRGAGS ehiag unit 11
of the nmobile communication network - I P network gateway device 10
accor di rprnedtien path ehinedisedettedown in FIG 2. The service type

informati on data retainiqgaunit 1151 is configured to store ang rg:ain
service type ThPoFRASHIP HacoNHeRTERREEHSTY AT PTRIIYF APRmNPEEH on

network .- I.R ne [ ery| ont r.ql. I.Ge eLwLc
infornaﬁfoﬂjﬁit%&?%¥%§n%%gﬁgﬁ?t%ff%fn%§¥gﬁﬁs%%ﬁg;%%ﬁfa?g%yggkgggs3ice type

i nf or matgedidat AnCcaEepSPONHI Ngd teetien S ind G rwijaes prideraisn reshé tser vi ce
type information data includes "rules relating to protocol conversion
(pr ot octio thewskdilencemherhest bon nefiwe Tk nfldt RREVBAX TR LAY ARV 16RoCcesS

sequencgf ﬁ?igg are Qerforned on a signal when the signal corresponding to
a prede O i eFer\f ce type is transmtted froma comunication term na

or a predeter %%ﬁ@ﬁwrﬁfﬁéésﬂvﬂﬁ?i&% 96 r94 B birbe eganrai ced ifeBranet wor k
100 or an IP network 200. "As a result ) the nobile comunication network -

| P net withie &t eeayodeveortémtacand dienyiee threvidese ti0Oonitdei mekilean

execute protocgol conversion and_a Signa rpocess sequen or _respondi ng the
ol ur al | CFTE B BeBvorE e 3 BBk SeRevay SEFLER 30 SkaRSRRRM 19,

For exam'eeéowscﬁﬁ%w@f kx%epkaieeaﬁt&% data pELRI Mt HNidndl LhE retains

the service type information data for t Push Service, so that the nobile
comuni eatiigdmanehwarkr- by Pasnbtgorike gatmeni e icdd ci0 exausdnigormifpr ot ocol
conversion suitable for the Push service, for instance, original header
conver sitdff2-as shown in FIG 15. In additfon, the nobile comunication

network - I'P pgtaprk gat ewpy Jeviesy MG R.e%eeuhe fASesi BiRloPERcesS
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
identification information, which has been asscciated
one-to-one previously, into phone number information of the

mobile communication terminal 300.
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74 sequence suitable for the Push service as shown in FIG 11. As

descri bed above, by retaining the service type information data for various
services in the service type information data retaining unit 1151, the

nobi | e conmuni cati on network - I P network gateway device 10 can execute the
protocol conversion and the signal process sequence suitable for the
various services. As shown in FIG 22) the nobile comunication network |IP
network service control device 20 according to the present enbodi nent
includes a service type information data extracting unit 205 and a service
type informatipgtdat @)di $heiduiddeciot pa2AGelaviddd tide dxedimEng
configuration of the nobile comunication network - | P network service

cont r oluntet/i t232008cthedmalils chEmUnLisatéRBoARKEREKsHOWF HEHIEKR 3. The
nmobi | e communi cati pn n rk - LP.n rk._servj 0 ' D retains
servi cegacB?‘?’f@ﬁt‘ge‘G’e?? nﬁ }Ngﬁgeﬁ?:gt Pi gtﬁ\t%gldl% r %m\{rlac’%rqrbcel %&ﬁuﬁ%&:%}ﬂ?on

Net WOr Ky g X 061 9 Mkn S U KE ABBEI0LS NBstimaedd 061 630 termidrealse300 cecccont ent s
definition retaining unit 201. Note that service process contents for a

si gnal ¥iRclpaxkstdna) astsmld eek fremaned nold | e a@dmdni cati on network - I P

networ k gateway device,k 10 are desqgribed in the service contents
definitions. ¥th SteRr (\;\B?ds,t%tehé“ 9 ec%%‘f%%{t?%nnﬁgvﬁgk = 3% net wor k

servic {aﬂs ! ' LHd96St AaSEh Vi £ % PRPohAAUest de ediesi gnal
transm'q'f e #?&%%{Jg%ng%i@ﬁjgucg%ﬁ?%at%on net vvgrok - | P network gateway
devi ce ddquéet riremeghiehepr seswrork conttenits detl aerivbas poevider ddilice type
t hereof, and executes a service process (Sservi cg,cgp ro_b)‘ for_the signal.
Her ei n,tugéye Febdilpt coPmuRacation ckeTbIREh 0 WERAA +8nE P rHHPHE nobi | e
comuni Lon.n k - r I Ml J@pagenent device 30, the
servi ce“‘C pee&l: n%e%&r% i o%ﬂfa@ \é&;tﬁr(aaéfier%&sﬁn%/%ezc% of the mobile

conmmuni cat i OfFron RHEtaMY ke SHat=E cipntumin deadedep?® exthactscwiamnal
process contents that shoul d be processed in the nobile conmunication
net wor keequeas natonarkijaes¥ayP ratwerk copdenticand, SEEEL e REOH AP ener at es

the seryjce_type, infor ion data., .T erVi pP§ nianf t ta
distrib nﬁr%rﬁi Fhﬁo%c’g?i?r FﬁwggifﬁggﬁgnEethﬁlgagéef%&odeq{H)%eﬁ I'n lgéranat i on
dat a t Q.4 AT 4 £orf YBTHYGALI 08 REEWOFK gatdwaieteeileegatevay glend ce 10.
FIG 23 shows a format of a sighal transmtted fromthe comunication

t er m natherrédeiprddster ianakqrsumc ol RIagtwod eantem and

communi cati on netwoyk 100_or éhg | P netvgr,k 2 to the 1o irlzr? ol ni cation
net wor K eEYFCe BLRYFXHt £0Ry WREVPCECRFLATAPT LGN A4 ATtdES R yest i nati on

I nf or ”aéwflo,lqaaéjg% Sargr@}e (eia5dd Dat ddfud AM LI 11 QDM dn S @Y EE, idHDr mati on
of the Si'ghal™, "protocol type Information” and “service type information",
Her ei n,rdlapxti@ctddigpride Hreestimatibmetwarkatdmorents and merwiost ved

signal as well as selecting and executing connection path selection rules,
whi ch SN dee 48BFiqEhe ¢ anyd CeiEeERRRE (ot PSP &L PR The

s e dplacane FREE IS _ o' 49
et vor K SER BT D FR R e e o e A e e Mot wor k -

| P net wos len@ateveye devheetitnchron eheaiorl Twoornthbnapdbh wopriopl ate for
the signal. In addition, by selecting and executing screening policies,
whi ch sHbul b behapiR inetwrk 9% gnal , based on the ~destination

from the recdiVid i g (1 THE i grar o ao s, 1 M e ™
COMMUNif i O MW ikation 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 communicatlon 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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"1 6 - I P network gateway device 10 can execute a security process
appropriate for the signal. Mreover, by extracting the "service type
information” fromthe received signal as well as selecting and executing
the service type information data that should be applied to the service
type corresponding to the "service type information" anong the service type
information data retained in the nobile conmunication network - | P network
gat eway devi ce, the nobile comunication network - | P network gateway
device 10 can perform a protocol conversion process and, a si%naL %rocess

sequence, Wi Gthear eeappmdieiactd oo™ e €QHESCEd OBe PF e SBYHFE 10

Furt hernore) the nobile co ni_catiop. ne P. net devi ce
10 transtHAE ¢ i afGrtEmant %Sa'p?gcé%%e s%ég;rhfarllé tpocnt%héégd%sj%?tr?gﬁn

desi gnatgd byt hepai@naleddudietdast heehbpr Fnfir nastwotk eerviamesnits the
signal to the destination predeterm ned by the service type desi %nat ed in
the "semvimaydyget | dievrinat | 30" . £1em eithe t BEtABDELe RYMIUHR c AW et wor k -
| P network service contraol de ife EO oz the conmuni cation ferwngl or the
pr edet erafmic FEFARAT dat PERPAAY! cetBf T FRA T DRI At on et wor k 100
or the IP.ne i i I i | e Teag n
advance %#?%%B%() ﬁ?g %eg%‘r?ua\rﬁ?a# ?gﬁﬁr?g?\%o?ﬁgga%%wﬁg:%%{i%at eway glevi ce 10,
t her eby et 8ISQNo © i hiehsr P @tEsg podddyogen dea tichy endd. 38 aseeaRitesd above,
the nobile commnication network | P network gateway device 10 can execute
appr opr ingw Prirdnlitimernd dfethdd’he signal process sequence in
accordance wth t sezyice t . Liion, i 1EHMERI1EAt | on
network - IP r%tv\g%l?pgatcg y gg%i c&e tggﬁiaélrgm%ésﬁfh%éo%énenti g&ﬁ 77
processegh $i SRkt {rdy LRe tNPH4 | e neogEHeVSatide déswelkutingRumet WdSk service

control device 2D or the nobile comunication termnal or, the%fr det er m ned
conmuni ozt itdre deveening pablew s st bwhidic 4R En PRttt 1o P
network 200 whil e enbeddi the service Lypg, | | et tied by the
signal i7EYhHE W&?gdrgﬁgﬁa?lf PR lé:ireesshc t?h% hq{eé)grrjbr%él e cg?rﬁgr'hé%ﬁ:ca?ll on

net work zod,2 Net WORK JakWoeh GRHeRly dmrice: 200 whiehighatheesmibide t he
signal, can judge the service type that shoul d be executed bﬁ_eet he devi ce
as. wel |cammunised eoin asdwexdcut P tietvwank opevice eartambrietHes #vice

contents definitions retained by the device for the_si | _._<Eyrt.her nore,
the conmuni catﬁfbﬁtFErH)n'altp‘Src‘? SWLIRS FPRESS 6§ﬁﬁ$€§tﬁe&ﬁtg&é’v?’ce of the

mobi | e carLYtalhananE ok 510008 JhR el Aetyntaliingiihch s 1 ecel ved
a y ] udg

t he signal’,” Can éasi e the process fhat should be perfornmed by the
conmuni i | PRet eeresAlngr pohe cgr evetadmiinge dirdidrmiibd Lad Rorkhgewiabd lfor t he
signal. Referring to FIG 24, the operation of adser,vi C rovi di system

accor di repremun dea bhems astverbodi R e T TR ¢ WARY egg.csang\gﬁs?%eﬁ 24, in
St 1 t i j G th det i d i ti
ep (1) é?%g?%g%@%g%?ﬁﬂﬂ%s or e predeterm ned conmuni cation

devi ce of conmuni ¢ on network 100 or the IP network 2D0
desi gnat es t hergrghickhe (8 PIMtié £&d £ O Neiheo IR patPehstawes kersarsnideesbnt r ol
device 20 as the ~destination infornation", and transmts the sii%nal

r equest i ty thespolyi te coppuni cas LORE SR F o cERRRTCHK SAtRERRAR L9 P

net wor k teway device.10. In Ste i r i Wt 111 of
t he rmbiﬂg' %&?ﬁhﬂ?%ﬁ?ﬁbien WOt ic%tf%)nnré &ggﬁﬁglﬁbgégg tﬁﬁ?%ﬁﬁmﬁl ch has
recei Vedz:?@%micgm&e, g¥htachsatire Yieemvbieet yparini oathbhadtwork uded in

the signal, and inquires the service type information data retaining unit
1151 whelhenebwonbt gahewdpvideyice 10, or the mobile communlcation

terminal 300 and the IP network contents and service provider
400.

In Step (6), the rule executing unit or the policy
executing 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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98 retains the service type informati on data corresponding to the
Aservice type information." The service type information data retaining
unit 1151 retrieves and returns the service type information data " to the
signal processing unit 111. In Step (3), the signal processing unit 111,

whi ch has received the service type information data ", executes the
predeterm ned signal process sequence and protocol conversion in accordance
with the contents described in the service type information data ". In Step

(4) , the signal processing unit 111 transmits the signal, on Wiich the
pr edet er thaegh prwressilie egechdimgdpni b 112 nolsi thecspraantdgi RN ¥ wor k -
| P network seryice control device 20.in accordance wth ]ihe."de tination
i nf or mat PERCHREPGIR T F LAt TERGRAVE & eS?%ﬁe?SSurh(esaofe 918 83Nt ENt s
defini ti pRgexgeHli ng. u?z'otli%9'2 ohviflg "mbid$e aammuni ¢agion setviord; 1P
network service control device 20, Wwhich has received the signal, judges
t he servieeptypbverguested by the signal, and inquires-a service contents

definition retaining unit 201 Whether or not the device ntains, the
correspondi ng Ser $£EB clditrent® dERLRi ERESYtiRAe Wi @ gg‘ﬁt é?ﬂnjst%fi nition
retainin i [ l,ewes I t ngj r v contents
defini ti%ﬁggu#%ggh%enigé?\]i?\gé j(':on éﬁ%ﬂgg?fnél%%#éeizt@%t ?%ggaﬁﬁtﬂz%% In Step -
(6), thegsegpylLeiéontents definition executing unit 202, which has received
the service contents definition A ) executes a predetern ned service
process in accBrimnby ekeduting toet enies ¢sspplbebes may setvivelndnt ent s
definition p..In Step (% t he .service contents LpLtio Ng unit
202 ret u?ﬂ% ?%%r?szﬁg'l t%% Wﬁ'&ﬁ FrETSPaGEL é‘?%ﬁ ﬁgnggif‘vi c@? Sﬁr(eo esﬂé}phas been
per for e até@a%%dm ke SBUBEEaki e NSt MREKe Y9 whild PhagguBgkeoat evay
device 10. In Step (8) , the nobile conmmunication network - | P network

gat eway operzeid® depambsallwe. signal, on which the service process has been
performed, transmtted fromthe nobile ¢o ni cafi on, net worKk, = Al?tnetwork
service contrdit@edlcSMys ¢ SRAVEBRRURT cg.tr%l‘é’?\ht%‘?‘?ﬁ%%? RFoYHied o

pr edet er [ 10k SAL | j : L i L tavor k 100
b the | PR aRAareroh apy Chr e e oSyt es PRoL e oD ByrEhi i or

det er m n¢drgmadiled brotlinemidns DF rewansfleseinvg deheositgpdl deetee Vval, from t he.
communi cation termnal or the predeterm ned comuni cati on device of the

mobi | e chmmAtfetarpPsAsSned iAW iR for dhetritnking b pepteRE S bpithe

communi Gall o, et [?gf- t'i%nr‘@%?%e%g%gas{@vgaeoﬂ%&%ﬁ oBE60L Udi dft.d e

present ‘e e con etermne t Irections In

accor danggd Wéhvide brbeidat i a0 desriidahshn ddiey reeriy axdoed or mati on
data". As a result, in the nobile comunication network - |IP network
gat eway drstxipdd kebewding to the present enbodi nent, a direction of

transferring si,gnal ,j s distjngquished i CC i t ervice type.
For exanpl e, %h?‘?ﬁed@o i tggie&ﬁ' otrgﬁ' ‘%‘r??\g?ng% %{%L%SS%%Q? T n?‘%‘e%?f

cComMuNi Cid o Pyt Disdif ADRLLB6RMHELERA] 08 SeEW0Ed ddiusiasilnates the
self information register” as the service type information and transmts
the sigmieiPush deervbcekghet thet mebiakocrmmusd colirhe nedwWerk catibn

termnal or the predeterm ned comunication device with the nohil.e
conmuni c'h‘f*?‘tﬁflﬁeﬁ%?‘kfcel F"%“E’\'ﬂ(}r k %eevr’\ﬁece ont PHOHR i S0 ® Shobi | e

conmmuni C@ém{h{@sm AetoPEt WOLE Hatouwey gevkwayl@eviiech dhamiacei ved
the signal, refers the service type infornmafion data corresponding to the
servi ce ¢y iméd shedll natwork contents and sexvice provider 400 itself.
The service reguest in the Push service is ceontents incoming
notification for the mcbile communication terminal 300.
In Step {2), themoblle communication network — IF network
gervice control device 20, which has recelived the Push service
requests (contents incoming neotification <to the mobile

communication terminal 300) from the IP network coritents and
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80 detects that the destination of the signal is the nobile comunication
network - | P network service control device 20, and perforns the
predet erm ned signal process. Thereafter, the nobile conmuni cati on network
- I P network gateway device 10 transmts the signal to the nobile
comuni cati on network I P network service control device 20. Mreover, for
exanpl e, as showmn in FIG 17, when the communication termnal or the
pr edet er mi ned conmuni cati on device of the, | P network 200 desi ghates the
service type for acquiring location information on a comuni cati on device
in the gebiieecprinient4a, natanerid thO@har Pushremsvwics tdrpuasigrfaty the
nobi | e communi cation network - | P network gatema devichéO, ﬁ@igﬁ has

n

recei ved tR&EgGtgrivgblkef epEmepieakliae, Fec@irgpe 104ff ofta

correspondi n h j Lyps | ti t haly te gestination
of the g?‘gﬂ‘éﬁi%%ti‘ﬁ'g ﬁr%%‘l\'{{)‘gﬁcorr?rgn?%fat?i%gﬁ ﬁg?&grgg ia%lb%cnetv\ork service

cont r ol cg8¥h €€s Ahe maBE 1 peddriuTR d2HE i adeerRi-Nad® Séynatk praoeiss:
Thereafter, the nobile comuni cation network - | P network gateway device 10
t ransmi ¢enthel sfignatet 0t Hesedbi | e communi cation network | P network service

trol devi ._In.addjtion,, f le, . i n Kl When th
communi cat 1 ontt SERprE oF e AR SRR A RE 1SR AR R AR DRP AR The
mobi | e QEHM%%J::% ngt wWartenl Q9st F ansid b theepsé Wralknpber IR @acess to

the I P hetwork 200, the nobile communication network - | P network gateway
devi ce Mfbilbi chmhasivetébueastweorsi gnal? netweskt SerNdcserddnd&E dly pe

informatiopn data corresponding to the seryvi, type i nformatio det ects

that 1 HREVSE| 40t (APGRIERCERE GHATCTRY 2 A LSEMSPR SO0 BT 9T or s t he
“predet e i £35S AT mhileE RGN network:
- 1P ne%%“?ﬁ’q%%g{% 1(Ezl)éezicl}lgce 103¢?aﬁ?rﬁﬁh 851&.? t he lsi gnal to the I P network

200. Atnétwsrki n®).the "destination information"” designated in advance by

the signal transmtted~“fromthe conmuni cgti on termn nal '105 éhe r@‘rcﬁget erm ned
communi cat i ont8%eBel b the BRI COBRHRAFREL PR FeTE PBo ¥ ed as the

i nfor ion for, designat ] J | L ( ver in
the | P BT 00 SHe HEPHY Adadrins CEahuigks ol Ll am el Y e
COMUNI £&¢ L Bich 61 e HeipipGhes viaanmbbe Leossmmircidd oot eetivoak oIk he |ike
of the nobil e Conmuni cati on network 100 and the comrunication term nal or
the |i kmetworkegsbeway wdekioeDlfhitbgghiohhdhepHiabd leo AATRUIHG T et wor k -

| P network te device 10, the nobile comunication network - | P network
gat eV\/aynﬂE'('/g’g]é i;Ll\glyt:an be configured to automatically collect information on
the amount ofrpaekpt(s)deshs mo®i L Cok@ifiin €844 aBrwaRH 4 UEGR ik _
destination of the information on the anount of packets in accordance with
t he desgatéealy cevtiertsd oiwhibb Isey vecelvppeiminramingmatdtfd aatderchar gi ng
process, which are retained,by the devi cfgv. As descriﬁggq(ﬂbov since the

| Udgrert S¥ERTER R Heh ARG LdPr CERFBRLCAF 1P PaRETRr It ha 1T ZARHER® | <

perf or gy 1), A S 3REC Wb Lo £ NS d PN IRY eRedROSLT Db itaariyi ce type
informafi1on data retained’in the device, the nobile communi cation network -
| P net woékw@ek evalP destwer ¥ G eaccioralicuntmelt kevdrass &%t enbodi nent can change

t he judging conditions of the_ directions of transferrjn he signal easily
by changi ng of" 8p68Et§Hg Fh%“@M%@W‘Héi?ﬁjo?%?mﬁrga'fg#&e&ﬁ‘& . \Wen

”ansméé%@g%é gfga;%if ef&ie@%t{t? gl a§mee£sawacetﬁan§wmcsaé£m@etmrk -

| P net wor evice executes different protocol conversion
occasi ofgdrh¢/s €lepesisiige ofrdrnectte Mdbidle aromefuriiva tsicgnaletwinls cdde s
described with 82 reference to FIG 25. In an exanple of FIG 25, an
| nt er nee OB Fafwe We@iviaeed 0),i KETREDS 2the el RN SPRIF 497 ftdhi | e

conmuni cat i on net k .l P networ t eyi : Rervers X
and Y a‘?%s%m%g"\g%%faoq’h%e?"ﬁ?%y?réot%ﬁgg dg%%ziégcﬁ ca{ eAc;g?iénOZ}e?OO-Z,
respectpygs Y- thidier itk rkOBBHR A6 QRANEhWOskrvidd S@iver kKmRtewny device
10 recelves a signal requesting an access to an ATTP server fromthe

conmmuni met £ orm ttéeni medmimg nod ifdisialitd ogopdiriecaohbenhethgot ke TEbile

communicatrion terminal 300.

In Step (7), by the contents signal communication, the
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In Step (1), the communication termnal in the nobile comuni cation network
100 designates the HITP access as "service type information”, designates
the HTTP server Y connected to the nobile comunication network - I P

net wor k gateway device 10 through the dedicated Iine 200-2 as the.
"destination information," and transmts a signal to the.nobile

communi cation network - |IP network gateway device 1D. In Step (2) , the
nobi | e conmuni cati on network - | P network gateway device 10, which has

received the signal) detects the seryvice tygﬁ&r ﬁqﬁxeSted b%. th %ﬁgei ved
si gnal ) meind Leetgdremisst a3 tel arer Yo ERLR b e3P At oMAafPon 3Fat 22T =1 S hed T t he

device. ,In St 3 h bi | heati iy eimey k i k gat
R A T e B o A

accor daneen gy thethal epnBétesirdesatidred iand bervéoe prottidervige type
information data. In Step (4)) in order to detect the defti nati on
i nf or matihdrehi hebusientt ithet Aecerbéapveetbf Fafiicthd EPaREMPt Ghve X%h8I to the

destination designated in the destination.in j e k
communi @&cﬁwﬁﬁﬁégﬁﬁ%t? ‘W’a Tt Worie Bﬁ?gﬁéﬁkdie'@é ggmfb%% g;afe%r Js'@{aﬁhé{rgf)lnnecti on
path Seg{eti gﬁﬂ.}ghﬁ r&d A ed idh t hegdevikge apshpriigeshsheceanantti on pat h

to the server Y. In Step ( , the nobile comunication network -
| P net waidqugaticay: deviees 0 resposisiet sta hghei gerltike SATMPRASERSPR

connection processing unit 12-2 based on the judged connection path to the
HTTP sertgamival §0&.ep (6), the | P network connection processing unit 12-2,

whi ch has recgl yed | if baubTERL S8R VRSt Jork 6Ca@PhaemokRat the
HTTP server Y%:‘D\ségcghggc e% brlg%gﬁbt hghgedi cated line 200-2, and executes

nedi a CawaWayoBeandepl DipRedo raeNy disider sonvabkéohaprotessiddircshed |ine

200-2. I'n Step (7), after executing the predeterm ned ia copversion and
pr ot ocolcoadierdrssi @tonaie IsEnYet WG ESﬁH&(‘fFfjoanFﬁéﬁgs{Tﬁgeunf"?gig?z

transfers the signal to the HT r te.thabx ehbRtShep BN, when”
t he HTTlgwca%qic’? Jeesﬁ“blrpﬁﬁgy%aoze%%‘g Hg%tﬁﬂalﬁ?%n?%t hgbl P net wor k
connect igQ-AIQL 3NG4 0l2- 2 executes the media conversion and the

prot ocol conversion. suitable for the Internet 200-1. As describgd above,
the nobile colyumséagi bhensbewe KPIFEeiXRy KRfarehdy e EPPRER16245<08rding t o

t he present emhodj ment can _change.the prqt I Y L oRa a
. conver sit®FdRdlcr 4 ec%’)'{eéﬁ%grgn t%‘?cc#d%r?%g:%w %&’[ ﬁ%ﬁé\sg?vﬂgéqﬁ%‘e

| nf or Qe 188 'athicRlp oGy iad P waI. o' ThaCkudeents Lhen rbeei ved
signal, by e service type information data and the connection path
sel ect i @igydias:uhhan thélnobie eomsunlep tienngepnboadcif Giinera thshi | e

conmmuini cati on network connection processing unit _ 12- nd et wor k

connect i&iﬁleppéc@%%ﬂﬁgnﬂﬁ?‘?rliﬁ%teﬁfﬁs ﬁBEi T%r‘é%?ﬁrﬁ’ﬁf’é’éﬂggﬁégfb\%r%ﬁlg- | P

netmrkeg:a{:ti@/&ayse%%vei ce 13 ageordiing to the present enbodi ment can execute
i UdiTg the media B4

t he procésses inc
Note that the Push service has been described as an example

of service. In addition to this, location information
providing 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 sarvice
provider 400. A 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
moblile communication network - IP network service control

device 20 at an application level on an HTTP.
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conversion and the protocol conversion Wich are not directly concerned
with the service process, independently of the service process. As a
result, according to the nobile comunication network - | P network gateway
device 10 in accordance with the present enbodinent, it is possible to
freely change the network connected to the nobile conmunication network -

| P network gateway device 10 w thout maki ng any changes to the service
Contents definitions retained by the nobile conmuni cation network - IP
network service control device 20 and the nobile conmmunication network - IP
networ k servi cendnage et mépyileecdfimaniicahiosi maovopk cc S inegwerik 111 of
the nobil e communi cation network - | P network gatewa DUSTRI AL

devige 10, |

APPLI CABJatawahsiefelses | Hednshde Wr@m@qﬁié%y%ﬁewofmﬂ n, itis
i bl e_t ., gat fURCL] | ' d
Given t TS o c e EaRE FoP ey Sem T roLdth T - Sebording 10 the.

present fdWerd i inmirti das 1295 Hiel® rik0~PE PCeSOwd FIt Qi dmti o Maegigjemeah tf or t he
service control device suitably in accordance with the service type.

Mbr eoverdewionsri rapd othehangiridse monmindmatden inetiwe rkossiih aaty93d f or m
protocol conversion i ccordance with a service type. i n | i, gation
layer Slﬁ?‘é‘bjfciﬁf‘iﬁntxi:a?r: %L?é”‘é:?r gﬁcg?}: gﬁdp?)?%wg% *i%éarvozipji%usv%%g'ro\?%ces by
simply %@6@1{%%@@&%&0 SPRH & | O BhRer AR Gs 3RGAHGIRY tld the
present 1 nvention edicated interfaces for the various services are
provi dedsigppseen dhengebyiakiionndn of fleditersndby khanglng 4% adsiigeal

transfer and protocol conversion/inverse conversion are erfornmed by

t he cor resERRIHF I adBY3of 1Fhésg%?%?\?a9f‘%ie§ﬁ CHIPRGRF f{ﬁ'be ' I is given
to the servij ral _gew.ce. Thus, it is possible to provide the service
control‘Devﬁéé}éé%ﬁlé%ﬁﬁ¥?qq}nctions for dedicating to process

hi gh- val ue- adderd; sarvistems Raddediat iace dutictd ono Hetteremne et miodpddrt i on, by
making the contents and service provider of the-external, network %tilize
the net veRTRTUIL @ §are Neimerk 6d IENREREO gkt BOEVLER\VITEEE 9L daisssdble to

provide a platforr i ch _nmakes .t | [ [ %fk%?ﬁ fauncti on

usabl e a‘%nci)ljfg‘eflﬂﬁ&%ﬁgwrﬁlﬁgtégﬁegggﬂ)%%ﬁm! Er é{l %Eé II%& I.IZO ‘gat eway

~devi ce cppRfelfshE D 2oHRRIN 8aCOBRLAE G 110R I NeRerkada BEk ey Halv el wor K,
and a service control device which executes service control baséd on

si gnal s ITkcetamiinpma twennrdcmt enbastdmendl. or- a predet er ni ned
communi cati on devic%@éFO as to traasnit and recei nal,.s to and fromthe

e _si
servi ce contr dR&ISAARS® ¢ OFe R °F S npr i%i ﬁx&t%ork gated

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
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 natwork
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

- IP network service control device 20, themobile communication
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a receiver configured to receive control information required for providing
service, fromthe service control device; and an information processor
configured to performa predeterm ned" information process based on the
control information for a signal received fromthe nobile conmunication
network or the external network. 2. The gateway device according to claim
1, wherein the information processor conprises a gateway rule retai ner and
a gateway rul e executor) the gateway rule retainer is configured to retain
a gateway rul e given through the service control device, and the gateway
rul e exevatwrrk s- ciéhfriegorestk e tewveyutevacgal BwagrprovastiewEPiNGAhg t he

gateway rule to, signals, i ch arggge ei ved fromthe Ser i ge cogg;sol
e

devi ce, $MHEHIHIPR CoATTAEEANENY %)setrﬁ’é'ce%(fcé’_?ﬁal é% t%arrk?: and the
communi catd 9 HEERLPAlL PhnkhfolP! P& laiiinaed tAQWHBLREL GNIHaW ey gont ai ned
in the nobil e tommuni cation network or the external network. 3. The gateway
devi ce anmwritegontrollatiov2ced thwbegh a interfacenagrrabposdhptitses:

prot ocol conversjon information on protocol conversions which should be

execut edt e FHEY it SRR RIRRZ e -1h c _gln*al s &t tTrfterred anong
the service confrghaglevige. e foBiie cRmmAiCAklan Nelumily andgd he

ext ernal network; ormafi on extraction 1 nformation on 1 nformati on which

shoul d heeBeskk bR cva vt Bev J0é vy edtyine frrvapdeprpaokel simratsion

transmtted from the service control device, the nobile comunication

devi ce, @t thRdRraskass afetheer HedkEeTae s beesPoRIenfRmal BRI Dacket

al |l ocation perfor.ed in. the,gat A .a,.C kO or

cont ai ni?fﬁmgu%?ﬁ% &FFHHE co n?%g %%%et&grrl%engﬁgggg? h@e‘%%bat ion
© devi ce ff{g taeuRagkete Hadikalts £6 My lnbbele fddminie: S0t fetwopkrimo devi ce,

t he nmobil e conmuni cati on network, . or the external network; and

i nf or matamwrclee climdatwaerk | i Grvhidchonl drithe pRReicsigpmtesthisza®oul d be

accunul ated in the gateway devi ce anpng the. ,packe i an transmtted
fromthe ser vi%°?§5%Fr"{ﬂr‘:ﬁ%’v$Ee‘?“ﬁ‘ﬁg)‘ﬁ%oFngégm%%t“%p“ﬁ‘l‘uﬁleit%%r}kom 0z the
ext er ”alter}.‘?ﬁj‘.’iﬂlk_w:raE‘ﬂe?l%cﬁ@é%e”dlESmﬁ&ﬁ@EEQth%MéQB@@%iQI(RIXECUt e a
prot ocol conversion prdocess 1 n accordance with the protocol conversion

i nf or natd Hrrhadeobad ebyomengasénay netecrknlGhfcor thei 0B metwaxk iZd0 process
in accordance with the information exé,ract ion information

nce | f , . a packet
al | ocat i W Ipres §hednaihel & 6ARBURLGATAPBARTRT ?058%855@‘%‘?%? he
packet 3ldacaly ARt BEATaLE QoA ABoRRCHIUL BL LR R RYBERSS Tphd iR Aacket
signal s Th accordance w' he I'nformati on accumnul ation information, for
t he packpitsirgnaievieseiverk fdamfideraerao aeerfvin dlldesie qrateeaiobi | e
comuni cati on network, the external network, or the communication term nal
or the 8®nversions and packet transferring processes for the IP

packets transmitted and received between the mobile
communication network = IP network service control device 20
and the mobile communlcation 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 moblle
communication network 100 or the IP network 200 to the mobile
communication network - IP network gateway device 10 in Step
(1), the moblle communication network -~ IP network gateway
device 10 performs judging process by each of the rule/policy
executing units based on informatien described on wvarious

rules/policies which are distributed from the mobile
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pr edet er mi ned conmuni cati on device contained in the nobile comunication
network or the external network. 4. The gateway device according to claim
|, wherein the information processor conprises a connection path selection
rule retainer and a connection path selection rule executor, the connection
path selection rule retainer is configured to retain a connection path

sel ection rule given through the service control device, and the connection
path sel ection rule executor is configured to apply the connection path
selection rule to the signal received fromthe nobile conmunication

net wor k soiiin@xd=erina neeoekk- DP tdnew ek \dpricenmaokgementedesdcas to

determ ne a destination of the signal and to Lransfﬁr ihe Si nah to the
dest i naBifoands samed gax gy Y ¢/ PO LACYorELAGREBIC AL A7 RREFeilA) t he

connect on pagh SELECHLPN e KATRELSES: cSREVACEu LY ddhpEL o o

service prepa € Service control device or a contents and service

provi den gitiroiike gBX bRk Palie PEEMON(K - usididisC €hia Rf thantd cl wfd I&cketksicgnal s of a
service control "device, a nobile communication network, an external

net wor k arer alowethis gasisohhrenahnathedes Pinaddos af g ShRARKEESI on
e e, SRR et o RO ¢ SHTHBASR, S P i e
network gateway device 10 identifies the mobile communication
network - IP network service control device 20 as the
destination.
_ Thereupon, the mobile communication network — IP network
gateway device 10 transfers the IP packets to the moblle
comm;nication network - IP network serﬁice control device 20.
‘At this time, the mobile communication network - IP network
- gateway device 10 performs the protocol conversion suitable for
a service dédicated interface (herein, an interface 1) in
accordance with the service type reguested by the IP packets,
and transfers the IP packets to themoblle 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 ldentification number of the transferred
IP packets.

The mobile communication network - IP network service
control device 20 executes the service process requested by the
recelved 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), the mobile communication network ~ IP network
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destination information of the packet signals which are expected in advance
to designate as the destination of the 89 packet signals by the network
or the device, and the connection path selection rule executor is
configured to identify the source information, the destination information,
and the service type information of the packet signals, to judge the
destination of the packet signals by applying the information described on
t he connection path selection rule, and to transfer the packet signals to

t he correspondi ng destination, when receiving the packet signals transmtted

fromt Iagtwag,i geveent 1Qlpdlsuess thieinobrke mommeesd L atdnore ssomOPR, t he
external network) or the comrunication termnal or the predeterm ned

comunitbat IBrpaele te xefmznatked 7oR Fhé_‘ﬁ%ﬂ% W%ﬁ%nﬁéf”% k or the
ext er nal F’gﬁ’t w@?&‘é%;:vl%%p%ﬁﬂ’@ AV G ALY 88 4k GhdbFmbeiwherein the

i nf or mat €S a screening policy retainer and a screening
pol i cy ex@CWis0hhel Fa t3anRANisRgvARle eypest deatinaticanf sgured,t andetain a
screening policy sent through the service control device, and the screening
pol i cy ieeaddificaitd cpontigered tduap e cretdapsdarntopitiey 6 tRe packet
signals received fr t he nobil.e co ni.catiaon t r.nal

net wor BacketEhghey gstioheterdft EEFa&F%teﬁg B@%ﬁé%&k%gg "ga(;tr%?rﬁni cation
deViCGg%&Q%@?%%ﬁiE& e +TRRithgxcomuni cation network or the external
networK, "so as to Judge the correctness of the signals and to discard an

i nappropri at aspadéeir shemalabowe , They gdtramsfadaning: &beordH ngacked ai m 6,
wherein the screening policy conglises: i.nformatian i.ndic ting alprotocol
type wregnwizadofert PARYLEEnEf SeRBLpackRthE SoaPwnisals R AFAHdr2tand a

]9'0; ejchl?g:ln + %t Igrtela%t%%r{i%teas o ?ﬁxﬁi&%@éﬁpﬁﬁ&e@i‘ée@l@b@“@f 4ay gRpiief ormation

€ Corréctness of an origi
communication network 100 or the communication terminal or the

.predetermined communication device of the £P 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 embodimént, it 1is
possible to provide basic functions to the mobile communication
network - IP nétwork 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
communication network — IP network gateway 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 centents 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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protocol defined to nutually connect the service control device, the nobile
communi cati on network, and the external network; and information indicating
alimt of packet process capabilities of the service control device and
t he gateway device, and the screening policy executor is Configured to
execute a process for judging, the protocol type and the port nunber of the
packet signal and the direction the packet signals flow and for
additionally judging the correctness O the original protocol when the
packet signal is transmtted on the original protocol; a process for
t r ansf erdd - paeked £iogneh s maiii loh cammuab catedntree otk aniP erated iy t he
screening policy, in the gateway device and for discardin acketcfignals,
a

whi ch arserotceinandeneg thaeiaesf8rr £ar thet hR RAFERES - T

process for discarding. th k i gnals o e ¥ gdeyi cgidfavoid
congest i%ﬁot\‘/\ﬂ:ghe? enﬁg%égg g%%a Egrmresteﬁgrjftc{%hgg?i&?n&? of@%{'hgj prggécess
capabi | i {ii£3eokrilchor iR ¥haecKoakERLndetbaer afuddrdbyesty THpd e tdef i ned by
the screening policy are transmtted, when receiving the packet signals
transmi tperfdrom tthe b tecehMAPAEVERSioR ndR wHoEondie cst B+ RBI ¥ work, or

the communi cation,term nal or_the predeternmn i.CAL] jce

cont ai NPT PRI PETYSHINR AL F&% ﬁlé?%n% P%F%@Eﬁ%eﬁgtggﬂv%rk. 8.
The gat evgy, J8Vd L8 A M Nfadef] @i m 1, wherein the information processor
conprises a signal processor, and the signal processor is configured to

perform protocny &d4dittonyertieormainllae cpaokaticeitdanl oetumived fTfomt he
communi cation term nal aor the ﬁredet rm n%gi?commn' cation. device of the

nobi | e dtﬁm]&&aiwaﬁegﬁﬁﬂ-ﬁei P P & aBP%rfklf’ﬁea’é‘;(tpe:rorFaqssn'etyvork
for tra £ 1 08 A09; haaPeRf AHRPLRAIOCH SONVENISE@NLAN thide RAGKR]s Signal s

receive romithe communi cation termnal or the predeterm ned comuni cation
devi ce ofulde/pxisasid ddewmikuitetio Sigmaltheusmbbiléen ddmnuroiidteion

comuni cation network for transferring. 9. A-gateway device connected to a
mobi | e AEHATE at LEnnALYABkKS e B ek MATRIIRR WS 18nd0a SeF Vi ontrol

devi ce Wil G XUl eR 1S90Y GERASRd 11| OBBhALREESLYBH ALOMA 100

comruni C%i mnal or a pr edéf-erm ned conmuni cation device, so as to

transm tz g0+ h8CRLYS 1S Wi adidnf mEgdk Ser YPCchetamirkolsaderdicae, the
gat eway device conprising: a signal converter configured to convert a
si gnal , einwekiadse 34t of vhlehche daistd nadiorok sdEbe kP HRMP T gnal s

fromthe nobile co ni cati on_netywqrk, e external. . net ).0r e

comuni C%&#W’@Fer?ﬁ%?%}? ?ﬁepﬁ?‘égg?’ér ﬁlbﬁédjggﬁﬁﬁnitg%t is\(l)gr%"vgec\ﬁ cté}l%ont ai ned

in the ’?&?d@s*&éﬁ“ﬂwﬂ% |G AEdvErK A i o eiddloreiomidentNtamad signal

corresponding to aservice type executed in the service control device, so

as to tressmde threwidpaldone the destivationt rperfiemnacthe @ratiade control

i nformati on and service process resgl %ﬁ processed in the service cpntrol
v&r §P8n G‘h

devi ce, @RRIETR IR Y AGTAFEREE S Y ‘?%?r??n%""%‘?‘ A1 STt siBiT and a
si gnal eg@%%se %:%r%ﬁ&yé‘&w S A 5o rREIMMP Ak i a3 1978

converter nmuni cati on networK or tHe external network
cont ai ni ng t hermoyymithe atbbh] &ercommun icatiloa preveisr ntnéd g@tmarkcat i on
devi ce. gateway device 10 according to the present embodiment achleves

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 szervice control device 20
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92 10. The gateway device according to claim9, Werein 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 correspondi ng service control device interface
anong the service control device interfaces, to perfornms, in the signa
converter, the inverse conversion on the signal received fromthe service
control device through one of the service control device interfaces, and to
transni tandiechs gohlle ocemmuent i tiora nesheuii 220 itoh vsédpg Bhe ooraipal

communi cati on device of the servi reque sour.ce. .11. The t eway device
accor di r@ea_l%e_%l%’r'r’r*fliﬁ; OhhErET Fﬁgggfig_ﬂﬁl %gfcﬁgﬁ'@gpaéorﬁfﬁqéjecs%qd soe]%/vi ce
type idepsifdes oA JhenS8EY¥LEEsIVPECA ORI @hel Se£PDEL gLk dlef i ne

i ndi vi dual network interfaces for each of the service types which the

servi ce €ioatadile\dotmedraion derwbokr eckP veetwsek Jdakewayeastics gnal
fromthe nobil e communi cati on network, .t he external ,gt%t Wg&@ t%gi
conmuni ck 284 e FBRPLLEPTR RSt 8P HRAV LT RERVEEE o R’ YevitE-ont ai ned

|0 the nopl e CONGAUAN 091 PALKLOLoPEE XL L 0RY 2 00) YDl 49 e hange

the servi® r'equé signal  tot al converter t ugh the network

interfaces sorwesPotithi® 4t serwice goygpeiemrdd ctd nemidnize a-lreecei ved
signal, on which the inverse conversion is performed in the signal
ég’lﬂmni cation

convert etarians runrtimrk of Hdre ArRidic AomHaahien r@twark

devi ce of the servige request sour t .Qf t I 98

12. A met hod oﬁ"“ﬁr'o %g&%n%o%t%r?b%g?\ isﬂe%@fg%‘g%%;@g\ﬂ@ E%ﬁﬁ%{%ﬁo a

mobi | e Gyl $akbeP1BBEYO i) B¥LELZaaltHet MEbK] e antbremadd i rcont r ol
devi ce whi ch executes service based on a signal transmtted froma

comuni ceetwork efuncalions ,a ¥ edbeer pomeen comwien c &8irod n@dvi 88, W@ as to
transm't and recejve_ a Si Bn I tg agcij fro Bge se{"vice con_Hl‘oI e\iiece, t he
method AT T Reb CERPRRGCaRA RS 1RG04 SPBnAtTeRAThERG W Us 1 ul es
or polig cﬁﬁndﬂ{féa[‘&it&ﬁ ed, J4 Py hgoqja’r ViLhe CMHIHieViGRisd UGG R b Servi ce
type and a destination requested by a Service request signal by the various
rul es ozimpipddficse disstnadugsedyf.r omthe service control device for the

service request signal received fromthe nobile ca ni cation network or

the external fét T e dFer miﬂﬁomu%ﬁ% &?tf“’é’}rq‘t e Ter vi ce

£ v AP B0 LD N RIS et
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 davice 300 of the side of themobile communication
network 100, to the IP network contents and service provider
400.

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

A3 shown in FIG. 13, the moblle 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 methed
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13. The gateway device according to claim11, wherein the information
processor conprises 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
predeterm ned signal process for the signals, based on information
described on the service type informati on data corresponding to service
type information included in the 94 signals received fromthe service
cont r ol clevhe &y ridimaopibeccobiuniivss e o metaowlr kntehtaess drndl. avdwork, or
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47/ Nf ppAiNp2 / NridgleASEX e tween the mobile communication network - IP

MORLM=?* / j e

| CaU] caPE SVCARCRYI VA £ AP ekr o) R8Y S5F & ABF a1 QPR S ORRRR F 5 5P e bovr.
, <z>> wal gyl XLledakc caloplierlical tal cajmlc abeeleal contadral cal calc
a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca! DDDDFOF

HHI JJ) Kkl ely] Ninle@ERERISHTI TOL) WMdNeXZenr afe” Yiaidiada] eePEeaFesf cal cal caj
caleal cal gl cahyahegh ile abetheakaahoal péel sl galaobigheal apbgal cal cadl c
al

d=ef QO ijj=kxk N ek &a

aj ga] c:'atj] Jca] )éafﬂgg{t%ﬁo 33?%5%%}9]3;%%%@?]5%%3?%%?5@ C?L%%gqﬁﬁ@?[)gg]qg?]rg
4t ht t vvoovewan ot ¢{ HoSthenetziln ecmuluglicXtlica] satvatk atfaetfeakcal cal] ca
DL LR eRUW i ARVATE] £) oYt o AR, St 6 Ba P OKT LLP AP AP £5] £ ca cel ca
cal cal caFeatGandarna) BabEThcAhAARAEHEE) R hERERk R Pl ol e
] ca] ca] ¢akeajfal GHrAlce 1) provided in the mobile communication

FHa- M ! AG#$} xsni d._ZU] c] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] satvakbajcaFcoptupch] aaFcaFeaFen E@icﬁ?ﬁb?$ Q RSkl R6&, e”Czupkf a\ W] ]
2 cal Cad] ca] CRMEaREIPOAPIAI O PREST! B (TR URPE UL CaTbal CAFCal ol ca ch
gg} EZ‘J )Cﬁlﬁ}sglaealclabﬁahﬂﬁ)cah cadcaboald pebeatsrimealsadralnn setentea] cal ca]

- L9y 1?2z upkf ahvWhbbaltda oaticzired] caketdcal ci} ca] cdmydjcsa] xadwedeal€a] ca) cay

. [ 1 Z "
Cﬁ] CR'aL:C%gl' %g%‘%‘?ﬁ?] ?;&%&%@%a%%@r@%ﬁoéﬂ%{%ﬁg] cal EalfEY 515] ca] ca] ca
* * * % % +$++
L, S R B L e T O o o e cat] cal caUl cal

ca] ca] cageal eajpaahvdaidca) ¢ desdghedld tad mabl & e|wadjudjancapetyenkcal ca
667788194999|; m _ .
. <===>>Epuebberphiay HeinvekashPy eA R Lpeal eameiesd AP OAREE ¥RF¢4] cal ca] ca

] ca] ca] gpl qalisadic s calealcaldcphsavhaat salhedicr) cahqatd 6ak ¢ €rbJI LLWP

functions by the extension header.

The mobile communlcation network — IP network gateway
device 10 identifies the service type, the destination, and
service regques: 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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t rough the service control device interface 1 dedicated for
the service.

The mobile communlcation network - IP network gateway
device 1Q 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 which is the
service redquest source.

Thus, the IP network contents and service provider 400
can select and utilize mobile communicatlion 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 on a
minimum basis.

In Step (3), the communication terminal or the
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predetermined communication device 300 contained in the mobile
communicatlion network 100 can access the IP network contents
and service provider 400 existing in the IP network 200 through
a specific interface (herein, an interface 4).

In Step (4), accepting the service request of the HTTP
protocol base from the communication terminal or the
predetermined communication device 300 which is.contained in
the mobile communicatlion network 100, the IP network contents
and service provider 400 returns responses for +the
correspending Web contents or the service requests through the

interface 4.

-

Thus, by utillizing one or a plurality of the mobile
communication network function services on a minimum basis
through the interface provided in the moblle communication
network - IP network serviceucontrol 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 wutillzing the mobile
communication network function to the service request of HTTP
protocel base from the communication terminal or the
predetermined communication device 300 of the mebile

communication network 100,

As a result, the moblle 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

communicatlion netweork 100.
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For example, described is the case where the moblle
communication network - IPF network service control device 20
provides “present locatlon information service” as a service
1lbyusingan interface 1 and the IP network contents and service
provider 400 provides “walking distance measuring service” to
the mobile communication terminal 300 of the side of the mebile
communication network 100.

(1) The TIP netwdrk contents and service provider 400
recelves a walking distance measuring service request from the
mobile communication terminal 300 through the mobile
communication network -~ IP network gateway device 10.

{ii) In thls case, thé 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 communicaticon network ~ IP network gateway
device 10.

(1ii) By contrast, the mobile communication network ~ IP
network gateway device 10 performs protoccol conversion and
other necessary processes by using the network interface 1, and
transfers the present locatlon measuring service reguest to the
service 1 of the moblle 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 dsvice 20
executes the present location =search for the mobile
communlication terminal 300 and returns the search results
thereof o the mobile communication network — IP network gateway

device 10 also through the service control device interface 1.
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Thereafter, the mobile communication network — IP network

gateway device 10 performs the inverse protocel conversion and
other necessary processes by using the network interface 1 and
returns the present location information to the IP network
contents and service provider 400 which is the service request
source.

(v) The IP network contents and service provider 400
repeats the same present location measuring service request at
every certain period of time, for example, one minute., The IP
network contents and service provider 400 recelves the present
location information which is the service r?spcnse results
eirery minute, and saves the present location informatleon as the
present location trace data of the moblle communication
terminal 300.

{vi) When the mobile communication terminal 300 tfansmits
the reference regquest for the walking distance results and the
TP network contents and service provider 400 receives the
request, the IP network contents and service providexr 400
composes the map informatlon provided in the IP network contents
and service provider 400 and the present location trace data,
display, on a2 map, the walking path from the point where the
walking distance calculation starting request is transmitted
from the mobile communicatlon terminal 300 to the point the
reference request for the walking distance results 1is
transmitted, as well as calculate and transmit the total walking
distance to the mohlle communication terminal 300 through the
mebile communication network - IP network gateway device 10.

Thus, by periedically and repeatedly utilizing the
present locatlon searching service which is one of the minimum

services of the mobile communication network ~ IP network
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service control device 20, the IP network contents and service
provider 400 can provide an applicant (a mobile communication
terminal 30 owned by thls person) of the walking distance
measuring service with the service for notifying the map of the
walking path from the foregoing applying point to the reference
point and the total walking distance,

Moreover, as an another example, it is possible to make
the IP network contents and service provider 400 provide service
for notifying a sightseeing spot, a restaurant, a shopping spot
and the like near the present location of the moblle
communication terminal 300.

In this case, upon recelpt of the spot informatlion service
requast from the mobile communication terminal 300, the IP
network contents and service provider 400 utilizes the present
location measuring service p;rovided by the mobile communication
network - IP network service control device 20, soas to identify
the present location of the mobile communication terminal 300
which is the :i.n'quire source. Then, the IP network contents and
service prcvidér 400 collates the present location with the map
information contained in the device 400, so as to extract a
restaurant existing in the radius of 100 m from the present
locatien. Accordingly, the IP network contents and service
provider 400 can provide spot informatlon service forx
transmitting the map Ainformation indicating the present
location and the existing point of the object spot to the mobile
communication terminal 300 which is the lnguire socurce.

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 51, the IP network contents and service provider
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400 waits until receiving a service reguest (e.g., present
location walking measuring service request) from other program
(e.g., walking distance measuring service}. ‘

Upon receipt of the service request, the IP network
contents and service provider 400 follows YES and moves anto
Step 52. When the IP network contents and service provider 400
does not receilve the service request, the IP network ¢ontents
and service provider 400 walts unless ending. In other words,
the IP network and service provider 400 follows NO at Step S1
and alsc follows NO in the judgment of “end” in Step S6.

In Step 52, the IP network contents and service provider
400 judges the contents of ﬁha service reguest, and creates a
service request. including a service type that should be
requested to thé mobile communication network - IP network
sérvice control device 400 and the service contents thereof.
For example, the IP network contents and service provider 400
creates the service request, which 1s a present location
measuring sexrvice request and includes service contents
requesting the present location measurement of the
communication terminal or the communication device of a
specific phone number.

In Step 53, 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 communicatioen network - IP
network service control device 20.

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

receives the aforementioned service request, so0 as to transfer
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it to the service 1 of the mobile communication network - IP
network service control device 20 by using the aforementicned
interface 1. Thereafter, the present location measured by the
mobile communication network = IP network service control
device 20 is returned to the IP network contents and service
provider 400 as a response to the aforementioned service
requeast.

In Step S4, after transmitting the service request, the

IF network contents and service provider 400 waits until
receiving the responée to the service.
' In Step 35, upon receipt of the service_;equest response
from the foregoing mobile communication network — IP network
service control device 20, the IP network contents and service
pfovider 400 transfers the contents of the service responsa to
the other program which is the request source. w

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
program to repeatedly request the service request on a minimum
basis to the mobile communication network — IP network service
control device 20 as well as accumulates and utilizes the
service responses. Accordingly, various servlices can be
provided in the side of the IP network contents and service
provider 400.

Next, the protocol conversion function of the mobile
communication network - IP network gateway device 10 is
described with reference to FIGS. 14 and 13.

When the mobile communication network = IP network

gateway device 10 according to the present embodiment relays
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the IP packets transmitted and received to and from either the
moblle communication network 100, the IP network 200, or the
mobile communication network - IP network service control
device 20, which are contained in the device 10, in order to
achleve not only the protocol conversion between the upper and
lower layers following the OSI reference model or the different
protocol conversion between the same layer but also the mutual
communication between the networks, the devices, or the network
and the device, the mobile communication network - IP netw.ork
gateway device 10 performs the original protocol conversion by
performing additior}, deletlon and conversion of the original
header or the original method, and packet transitien,
discarding and path selection and so on, in accordance with the'
information described on the qateway_rules, screening policles
and connection path selectién rules distributed from the mobile
communication network — IF network service management device
30 on the original protocol defined in the application layer
or the equiv&lent layer. Thus, the mobile communicatlon
network - IP network gateway device 10 performs mutual
communication with either themobile communication network 100,
the IP network 200, or the mobile communicatlcon network - IP
network service control device 20.

Thus, the present mobile communication network - IF

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 conditioms including a
protocol type, the source and the destination, and correctness
of the original header and the original method defined on HTT?

and so on, in accordance with the information described on the
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screening policies. Thereafter, the moklle communication
network — IP network gateway device 10 determines whether or
not to relay the IP packets.

In addition, based on the screening policies, the mobile
communication network — IP network gateway device 10 discards
the IP packets to aveid 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 mobile communication network - IP network service
control device 20, or itself are transmitted.

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 coﬁmunication 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 methoed
on the original protocol defined on HTTP.

Moreover, the mobile communication network — IP network
gateway device 10 reads out the information designated by the
gservice 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 criginal protocol. For
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the ones transmitted using the original protocol among the IP
packets transmitted from the moblle communication network 100,
the IP network 200, or the mobile communication network -~ IP
network service control device 20, the mobile communication
network — IP network gateway device 10

(1} judges the correctness of the original header or the

original method of the IP packets by the judgment in accordance
with the information described on the screening pollcles, and
determines the operation such as transferring or discarding the
IP packets; '
_ (2) interprets the original header or th.;a original methed
of the IP packets by the judgment in accordance with the
jnformation described on the gateway rules, acquires
information including the service request type and the
destination of the IP packets and so on, and performs éddition,
deletion or change of the original header or the original method
as necessary; or

(3) transfers the IP packets to t+he target network or
device by the judgment in accordance with the informatlon
described on the connection path selection rules.

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

Referring to FIG. 14, the operaticn of the mobile
communication network - IP network gateway device 10 having the
above features 1s described.

Upon performing the communication by the original

protocol on KTITP, the communication +terminal or the

62



10G 10G< 109%G& ()-!v" 10%& ()- 1! RC'10%& () - 1Sl u} ~<{\ =0

1011 Q 0! 10% RIR& ()-, 0! 10% R& ()-! Q#! 10% R[ R& () - O#! 10%

R& ()-!4L0! 10%R>R& () - 6L0! 10% R& () - 6k-\: 0

10! 1|1 109®5& ()-1!!109®5& ()-1!!109%5& ()-1! 1096& ()-1 10 R 10 R 10 R<10%
R& ()-knopgbCO 10!!]| 0! 10%& ()-s 10%& ()-0 10%& ()-L 10%& ()- 105 105

predetermined communication device 300 of the side of themobile
communication network 100 and the communication terminal or the
predetermined communication devlice 400 of the side of the IP
network 200 transmit the IF packets by using the standard method
of HTTP or the original method and identification information
(URI) indicating the destination of the IP packets.

The mobile communication network - IP network gateway
device 10 examines the source, the destination, the used
protocol, the designated port number, and the presence of an
irregular original method and an original header of the recelved
IP packets, and discards the IP packets that are against the
screening policie;.

Meanwhile, the mobile communicatlon network — IP network
gateway device 10 examines the iden;ification information URI
indicating the destinatioﬁifor 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
device 10 performs the various protocel converslons and
processes including the addition, deletion or conversion of the
original header shown in the undermenticned (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 1ln the
gateway rules.

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

sarvice control device 20.
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meobile communication network — IP network gateway device 10 is
the mobile communication network — IP network service control
device 20, themocbile communication network — IP network gateway
device 10 jﬁdges the moblle communication network — IP network
service control device 20, to which the IP packests should be
transferred, by using the connection path selection rules, and
determines the path to the corresponding mobile communication
network - IP network service controel device 20.

At thils 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 control device 20
‘E.an idenﬁify’ the communic&tion terminal or the predetermined .
communication device 300 of the mobile communication network
100 which is the source of the TP packets.

Note that the value of the original header 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 moblle communication network
100 and the mobile communication network - IP network gateway
device 10. The meobile communication network - IP network
gateway device 10 does not edit the original header particularly
in this section, or thelike. Instead, themobile communication

network - IP network gateway device 10 performs the protocol
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Reference numeral (3) in FIG. 14 indicates the process
for the IP packets transmitted from the mobile communication
network - IP network gateway device 10 to the IP network 200
(IP network contents and service provider 400).

When the destinatlon designated by the IP packets
transmitted from the mobile communicatlion network 100 to the
mobile communication network — IP network gateway device 10 is
the IP network contents and service provider 400, the mobile
comunication network — IP network gateway device 10 judge-s: the
IP network contents and service provider 400, to which the IP

' packets should be transferred, by using the connection path
sélection rulés, and selects the path to the corresponding IP
' network contents and service provider 400.

At this time, the mobile communicatlen network = IP
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 idenﬁify 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, also in this case, the value of the added
original header 1is 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 moblile 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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communication network 100.

A charge for IP packet communication is normally
performed for the communicatlon terminal oz the predetermined
communication device 300 of the mobile communication network
100. However, when the mobile communication network - IP
network gateway device 10 receives the IP packets for themobile
communication network 100 transmitted £rom the IP network ZOG,
the charging destination for the IP packet communication can
be designated to the IP network contents and service provider
400 which 1s the source, by using the orlginal header.

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 recelved from the IP network 2040, the‘. mobile
communication network - IP network gataway dev:!.'ce 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
predetarmined c¢ommunication device 300 of the mobile
communication network 100 to the IP network 200, normal RTTP
protocol is used, and only anormal 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 ETTP header,
but merely performs the IP packet transfer,

However, in the Push service (e.g., mail sending service)
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of the contents from the IP network ceontents and service

provider 400 to the communication terminal or the predetermined

communication device 300 of the mobile communication network

100, as shown in FIG. 15, the original header used in the mobile

communication network 100 and the original header used in the

IP network 200 are different. Thus, the converslon of the

original header ls performed in the mobile communication

network - IP network gateway device 10 properly.

Note that, by changing the gateway rules properly, it is

poasible to change the judgment on the addition, deletion and

conversion of the original header as described above.

Tha

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 moblle communication

network — IP network service control device 20 to bhe retained.

Specific examples 1 to 4 of the protocol conversion are

described with reference to FIGS. 16 to 19.
<Conversion Example 1>

Conversion Example 1 of FIG. 16 shows the conversion

process between an original protoceol A and an original protocol

on HTTP,

The mobile communication netwoerk 100 and the mobile

communication network - IP network service control device 20

employs the original protocol A as a control signal protocol.

Since a general entrepreneur cannot use this original protocol

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

crlginal header or the original method as a control signal
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protocol between the moblle communication network — IP network

gateway device 10 and the IP network 200.

Moreover, the mobile communication network — IP network
gateway device 10 executes the converslon process bestween the
original protocol A and the orlginal protecol on HTTP, This
enables the control signals to be mutually communicated between
the mobile communicatioﬁ network 100 and the IP network 200.
The protocol conversion'process is described below. B

As shown in FIG. 16, in Step (1), a centrol sign_:al _for
the IP network 200 from the mobile communication network 100
is transmitted to the mobile communication network —~ IP natwork
gateway device 10 by the original protocel 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 sexvice provider
400 transmits the control signal to the mobile communication
network - IP network gateway device 10 through the IP network
200 by the original protoecol on HTTP.

In Step (5), the information preocessing unit 11 of the
moblile communication network - IP network gateway device 10

judges that the signal type is the control signal by the judgment
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of the gateway rules, and converts the origlnal protoceol on HTTP
for the IP network 200 into the original protocel A of tha side
of the mobile communication network 1lGO0.

In Step (6), the information ‘prccessin‘g -unit 11l of the
mobile communication network — IP network gateway device 10
employs the original protocol A converted in Step (5) to
transmit the contrel signal to the communication terminal or
the predetermined communication device in the mobile
communication network 100 which is the destipation.

<Conversion Example 2>

Conversion Example 2 shox:m in FIG. 17 shows the conversion
process between an original protocol Bas a locatlion information
protocol used in the moblile 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 IF contents and zervice provider 400, between
the moebile communication network — IP network gateway device
10 and the IP network 200, the original protocoel 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 - IF network service control device 20
can be utllized 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 protccol on HTTP are used to transmit a location

information requesting signal to the mobile communicaticn
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In Step (2), the information processing unit 11 of the
mobile communication network - IP network gateway device 10,
which has received the location information requesting signal,
judges that the service request type is the lecation information
requesting signal by the judgment of the gateway rules, and
converts the servicé request from the original protocol on HTTF
to the origlnal protocol B of the mobile communication network
- IP network service control device 20. '

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 regquesting signal +to the mobile

.communicatioﬁ network — IP network service control device 20.

Iﬁ Step (4), upon receipt'of the location information
requesting signal of the original protocel B, the mobile
communication network - IP network service control device 20
executes a predetermined location information service process,

In Step (5), themobile communication network -~ IP network
gsarvice 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), themobille communicaticn network —~ IP network
gateway device 10 converts the original protocol B into the
original protocol on HTTP. |

In Step (4), themobile 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 scurce, by

employing the original protecol on HITP.

70



}!O!'g'.'gégzg (&%;&95_18%3&' ()-1g% 10% ()-9% 109D& ()-!g! 109 ()-!n! 109%DD& ()-L
1011)$10% ()-s$!|)$10%& ()-s$! n) $10%& () - s$M 10968 () -

doons! () (((((23 dvomw T e
10968 ()-.U./////00~_=0-u 1111 Q! 109% ()-si!10%& ()-s 10 10 10F<

Lova ()13 100 (-1 Lsts0ve () - oo Seede) 190l o 10
oo ]ﬂqmﬁﬂqgm@on Eﬁampie y I'gLO! V& ()-LO!lO%& ()-678.V,

In Conversion Example 3 shown in FIG. 1B, the mobile
communication network — IP network service contrel device 20
employs an original protocol C as a charging information
protocol. Contents and service are transmitted and receivaed
to and from the moblle communication network 100 and the IF
network éOO by employing HTTP.

Théreupon, the moblile communication network — IP network
gateway device 10 monitors the transmission and receipt of the
contents and services to and from the IP network 200 and the
mobile communication network 100, generates charging
information in accordance with the amount of IP packéts
transferred by the mcbile 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 thls case.

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

InStep(zj,themobilecommunicationnetwork-IPnetwork
gateway device 10 meonitors the amount of IP packets transferred
between the mobile communication network 100 and the IP network
200, and generates the charging informaticn in accordance with
the amount of transmitted and received IP packets.

InStep(3),thenmbilecommunicationnetwork-—IPnetwnrk
gateway device 10 transmits the charging information to the
mobile communication network - IP network service control

device 20 by employing the original protocol C.
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<Conversion Example 4>

In Conversion Example 4 shown in FIG. 19, the moblle
communication network 100 employs an coriginmal proteocol (an
original header or an original methed) defined on HTTIP as a
protocol for sending and receivingmails., Inaddition, another
original protoccl defined on HTTP as a protocol for sending and
receiving mails is used between the moblle communicatién
network — IP network gateway device 10 and the IP network 200.

Thus, upon sending and receiving mails to and from the
mobile communicé,tion network 100 and the IP network 200, it is
necessary to perform conversions (original method/header
conversicn) between the original'protocols on HITP in the mebile
communication network — IP network gateway device 10, When the
Push service such as sending mails is performed, the’.mobile
communication network — IP network gateway devicé 10 performs
the protocel conversion process as shown in FIG. 19.

As gshown in FIG. 19, in Step (1), the mobile communicaticen
network - IP network gateway device 10 receives a mail
acquisition requesting signal from the mobile communication
network 100,

In Step (2), themoblle 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 mobile communication network — IF network
gateway device 10 relays themall acquisition requesting signal
to the IP network 200 without performing particular processes.

In Step (3), themobile comnunication network = IP network
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gateway device 10 employs a normal HTTP to transmit the mail
acquisition reguesting signal to the IP network 200.

In Step (3), when retaining malls for the moblle
communication terminal 300 on the mobile communication network
100, which has been transmitting the mail acquisition
requesting signal, the IP network cpntents and service provider
400 on the IP network 200, which acquired the mail acquisition
requesting signal, employs the original protocol on HTTP to
respond the mail acquisition requesting signal.

In Step (5), themoblle communication network - IP network
gateway device 10 performs the judging process for the signal
recei:ved from the IP network 200 by the gateway rules, and judges

that the signal is a mall acquisition responding signal.

Thereafter, the mobile communication network - IP network

gateway device 10 executes the conversion shown in FIG. 11
regarding the criginal header included in the mail acquisition
responding signal.

In Step (6), themobile communication network = IP network
gateway device 10 employs the original protocol on HTTP to
transfer the mall acquisition responding signal to the mobile
communication tarminal 300 which i1d the source of the mail

acquisition requesting signal.

{Second Embodiment)

Raeferring 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 malnly described.

As shewn in FIG. 21, an information processing unit 11

of a mobile communication network - IP network gateway device

78

10 10 10c<10%&' () - MQOP



ig 8<10% 0& ()-!110%0& ()-1!n!'10% 0" 0& ()-1!|110% 0" 0& ()-1!110% o' 0&' () -

IWY-Zq[[\.]}"<MB70-u 1 10! C% 109 ()-% 10%& ()-! X 109 ()- !'10%& () -

FQ 10%& ()-!109%& ()-.]$"S"V'W X YAD_"~ =0-u 1

10! g0! 109%%5&' () - 10! 109%8& ()-1 10 10

10c<10%&' ()-!'uLcl0!10% )& ()-sLcl0!10%& ()-s cdddddeVvf{\=0-u 1 10!0

F'10% & ()-910% & ()- 105 105 105F<

10%& ()-!n0!10965& ()-1! 0! 10%5& ()-1vifff5gl goh_@\=0-u 1
10 according to the present embodiment includes a service type
information data retaining unit 1151 in additien to the.
configuration of the information processing unit 11 of the
moblle communication network — IP network gateway device 10
according to the first embodiment shown in FIG. 2.

The service type informatlion data retaining unit 1151 is
configured to storxe and retain service type information data
transmi-tted from a mobile communication network = IP network
service control device 20. The service type information data
retaining unit 1151 retains the plurality of service type
information data corresponding to the service types.

Herein; the service type information data includes "r:Jles
relating to protocol ‘conversion (protocecl <conversion
information)” and “information on a 2ignal 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 protocol 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 informatlon 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 headexr conversion, as

shown in FIG. 15. Inaddition, themobile communication network

- IP network gateway device 10 can execute the signal process
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1119V 10% () - Az described above, by retaining the service type
information data for various services in the service type
information data retaining unit 1151, the mobile communication
network ~ IP natwork gateway device 10 can execute the protocol
conversion and the signal process sequence sultable for the
various services, |

As shown in FIG, 22, the mobile communication network -
IP network service control device 20 according to the present
embodiment includes a service type information data extracting
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 mebile 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 definitioen
retaining unit 201. Note that service process centents for a
signal (IP packet) transmitted from the mobile communication
network - IP network gateway device 10 are described in the
service contents definitions.

In cother words, the mobile communication network - IP
network service control device 20 judges a service type
requested by the signal transmitted from the mobile
communication network - IP network gateway device 10, retrieves
the service contents definltions 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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management device 30, the service type information data

extracting unit 205 of the mobile communication — IP network

service control device 20 extracts signal process contents that

should be processed in the moblle communication network - IP

network gateway device 10 for the service type, and generates

the service type information data. The service

information data distributing'unit 206 distributes the

generated service type information data to the mobile

communication network — IP network gateway device 10.

FIG, 23 shows a format of a signal transmitted from the

communication terminal or the predetarmined 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 indludes *destination information of

the silgnal ('destinati-on informaticn)”, “source' information of

the signal”, “protocol type information” and “service type

informaticnf.

Herein, by extracting the “destinaticon information” from

‘the received signal as well as selecting and executing

connection path selectlon rules, which should be applied to the

“*destination information”, among the connecticn path selection

rules retained in the mobile communication network — IF network

gateway device 10, themobile communication network — IP network

gateway device 10 can select a connection path appropriate for

the signal.

In addition, by selecting and executing screening

policles, which should be appllied to the signal, based on the

ndestination information?, "scurce information” and “service

type information” extracted from the received signal in the

signal processing unit 111, the mobile communication naetwork
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~ IP network gateway device 10 can execute a security process

approprlate for the signal.

Morecver, by extracting the “service type information”

from the received signal as well as selecting and executing the

service type information data that should be applied to the

service type corresponding to the “service type information”

among the service type information data retained in the mobile

communication network - IP network gateway device, the moblle

communication network - IP network gateway device 10 can perform

a protocol conversion process and a signal process sequence,

which are appropriate for the requested service type.

-

Furthermore, the mobile communication network - IP

network gateway device 10 transmits the aforementioned

'processed signal to 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 ccmmunication network -~ IP network

service control device 20, oxr the communication terminal or the

predetermined communication device of the mobile communication

netwoerk 100 or the IP network 200 receives the

appropriately processed in advance by the mobile communication

network — IP network gateway device 10, thereby reduction of

the process load can be achleved.

As described above, the moblle 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 communication network

network gateway device 10 transmits the aforementioned
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network service control device 20 or the mobile communication
terminal or the predetermined communicatlion devlice of the
mobile communication network 100 or the IP network 200 while
embedding the service type information requested by the signal
in the processed signal. As a result, the mobile communicaticn
network — IP network service control device 20, which has
received the signal, can judge the service type that should be
executed by the device as. well as select and execute ths
appropriate one among the service contents definitions retained
by the device for the signal. Furthermore, the. communication
terminal or the ﬁredetermin;d communication device of the
mobile communication network 100 or the IP network 200, which
has received the signal, can easily judge tl?e process that
should be performed. by the communicatien terminal or the
predetermined communication device for the signal.

Referring to FIG. 24, the operation of a service providing
system according to the present empodiment is described.

As shown in FIG. 24, in Step (1), the communication
terminal or the predetermined communication device of the
mobile communication network 100 or the IP network 200
dezsignates the meoblle communication network - IP network
service control device 20 as the “destination informatlon”, 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 moblle
communlication network — IP network gateway device 10, which haa
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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information data , to the signal processing unit 111.

In Step (3), the signal processing unit 111, which has
received the service type information data ,, executes the
predetermined signal process séquence and protocol convarsion
in accordance with the contents described in the service type
information data ,.

In Step {4}, the signal processingunit 11l 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 conrtents 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 inguires a service
contents definitlion retainingunit 201 whether or not the device
contains the corresponding service contents definitions. The
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 predetermined service process in accerdance with
the contents described in the service contents definitien ,.

In Step (7), the service contents definition executing
unit 202 returns the signal, on whic¢h the predetermined service

process has been performed, to the mobile communication network
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In Step (8), themoblle communlcatlon(rgetwor% IP network
gateway device 10 returns the signal, on which the service
process has been performed, transmitted from the mobile
communication network - IP network sasrvice control device 20
to the communication terminal or the predetermined
communication device of the mebile communication network 100
or the IP network 200 which is the source.

Instead of integrally determining all the directions of
transferring the signal recelved from the communication
terminal or the predetermined communication device of the
mobile communicaticn network 100 or the IP network 260, 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
service type.

For example, when the communicatien terminal or the
predetermined communication device of themobile communication
network 100 designates the "self information register” as ths

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

informatien data corresponding to the service type information,
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detects that the destination of the signal is the moblle
communication network — IP network service control device 20,
and performs the predetermined signal process. Thersafter,
the mobile communicatlion network — IP network gateway device
10 transmits the signal to the mobile communication network -
IP network service control device 20.

Moreover, for example, as shown in FIG. 17, when. the
communication terminal or the predetermined communication
device of the IP network 200 desigﬁates the service type for
acquiring location information on a communication device in the
mobile communication network 100 and transmits the signal, the
mebile communication networlz - 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 4is the mobille
communication network - IP network service control device 20,
and performs the predetermined signal process. Thereafter,
the mobile communication network — IP network gateway device
10 transmits the signal to the mobile communication network -
IP network service control device 20.

Iin addition, for example, as shown in FIG. 16, when the
communication terminal or the predetermined communicatien
device of the mobile communication netvyork 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 informatlon, 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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the signal to the IP network 200. At this time, the “destination
information” designated in advance by the signal transmitted
from +the communication terminal or the predetermined
communication device of the mobile communlcation network 100
is used as the information for designating the final access
destinatiocn (HTTP server in the IP network 200 or the like).

Furthermore, as shown ianIG. 18, when the comnmunication
is performed between the communication terminal or the like of
the mebile communication network 100 and the communication
terminal or the like of the IP network 200 through the mobile
communication network — IP network gateway device 10, themobile
communication network — IP networngateway device 10 can be
conflgured to automatically collect information on the amount
of packets dealt for'-the communication, and judge the
destination of thé information on the amount of packets in
accordance with the described contents of the service type
information data on a charging process, which are retained by
the device.

As described above, since the Judgment for distingulshing
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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reference tc FIG. 25,

In an example of FIG. 25, an Internet 200-1 and a dedicated
line 200~2 are connected to the mobile communication network
- IP network gateway device 10, and HTTP servers X and Y are
connected to the Internet 200«1 and the dedicated line 200-2,
respectively. The moblle communication network -~ IP network
gateway device 10 receives a signal requesting an access to an
HTTP server from the communicatiocn terminal in the mobile
commuanication network 100.

In Step (1), the communication terminal in the mobile
communication network 100 designates the HTTP access as
‘aervice'type information”, designates the HTTP égrver Y
connected to the mobile communication network = IP network
gateway device 10 through the dedicated line 200-2 as the.
vdestination information,” and transmits a signal to the mcbile
communication network - IP network gateway device 10.

| In Step (2), themobile communication network — IP network
gateway device 10, which has received the signal; detects the
service type requested by the received signal, and retrieves
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 netwerk - 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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HTTP server Y.

In Step (5), the mobile communication network — IP network
gateway device 10 transmits the signal to an IF network
connection processing unit 12-2 based on the judged connecticn
path to the HTTP server Y.

In Step (6), the IP network connection processing unit
12-2, which has received the signal for the HTTP server T,
recognizes that the HTTP server Y ls connected through the
dedicated line 200-2, and executes media conversion and
prdtocol conversion suitable for the dedicated line 200-~2.

In Step (7), after ?xecuting the predetermined media
conversion and protocol conversion, the IP network connectien
processing unit 12-2 transfers the signal to the HTTP server
Y. R

Note that, in Step (6), when the HTT? server X is
designated as the destination, the IP network connection
procesging unit 12-2 executes the media conversion and the
protocol cenverslon suitable for the Internet 200-1,

As described above, the mobile communication network -
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 in the recelved
signal, by the service type information data and the connectien
path selection rulea dynamically.

Moreover, by being provided with a mobile communication
network connection processing unit 12-1 and the IP network
connection processing unit 12-2, the mobile communication
network — IP network gateway device 10 according to the present

embodiment can execute the processzes including the media
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conversion and the protocol conversion which are not directly
concerned with the service process, independently of the
gervice process.

As a result, according to the mobile communication
network - IP network gateway device 10 in accordance with the
present embodiment, it is possible to freely ghange the network
connected to the mobile communicatlion netwoerk - IP network
gateway device 10 without making any changes to the service
contents definitions retained by the mobile communication
network - IP network service control device 20 and the moblle
communication netwoerk — IP network service management device
30 and the élgnal processing unit 111 of ‘the mobile

communication network - IP network gateway device 10,

INDUSTRIAL APPLICABILITY

As described above, according to the present inventien,
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 informatlon tequired for the service
control device suitably in accordance with the service type.

Moreovar, according to the present invention, it is
possible to perform protocol conversion in accordance with a
service type i1n an applicatien layer suitably for various
services, and provide the various services by simply changing
or adding an application.

Furthermore, according to the present invention,
dedicated interfaces for the variocus services are provided
between the service control device and the networks, signal

transfer and protocol conversion/inverse conversion are
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performed by the corresponding interfaces of the gateway device,
and the signal is given to the service control device., Thus,
it is possible to provide the service control device with baslc
functions for dedlcating to process high-value-added services.
Further, according to the present invention, by making
the contents and service provider of the external network
utilize the network interfaces prepared in the gateway device,
it is possible to provide a platform which makes the mobile
communicaticn network function usable as the functions in the

external network,
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CLAIMS

1. A gateway device connected te a mobile communication
network, an external network, and a sexvice control device which
executes service control based on signals received from a
communication terminal or a predetermined communlcation device,
80 as to transmit and receive signals to and from the service
control device, the gateway device compriéing:

a receiver configured to receive control 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.

2. The gateway device according to claim 1,

wherein the information processor comprises a gateway
rule retainer and a gateway rule executor,

the gateway rule retainer is configured to retaln a
gateway rule given through the service control device, and

the gateway rule executor 1ls conflgured to execute a
gateway'prccess 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 terminal or the predetermined communication

device contained in the mebile communicatlon network or the

external network._

3. The gateway device according to claim 2,
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which should be executed in the gateway device when packet
signals are transferred among the sexvice 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
traﬁsmitted 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
containiné a network and the communicatien terminaf or the
communication device for the packet signals transmitted from
the service control device, the mobile communication network,
or the external nétwork; 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
moblle communication network, or the external network, and

the gateway rule executor is configured to execute a
preotocel conversion process in accordance with the protocol
conversion informatlen 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 alloccation information, or amn accumulation process of
the packet signals 4in accordance wlth the information
accumulation informatlon, for the packet slgnals recelved from
the service control device, the mobile communication network,

the external network, or the communication terminal or the

88



10' 0! 11 1090/ & ()-= 10" 10°
10" <109% & ()- 90! 109% & () - #810% & ()-/L!10% & () - FHH+I | 6KKz[ 9mbC5R
10! Q 40! 1094@@& () - M 1090& () -w uM 1090D& () -w nM 1090D& () - wM 109D@ () - w !

1090D&' () - =KKLLLL3Lj LL~ @R 10! QC! 10% & ()-9 10% & () - S10% & () -
10D<109D&' ()-! 140! 109DD& () - LLMMVEMM QdE~ @R 10! Q' 10% m&' () - 10% & () -
010% & ()-pM 10% & ()-10% & ()-M 10% & () - | QQQQ#R&R R(R) RIYNC5R 10! Q 10}

10} 10}<10% & ()-910% & ()-#810% & () - s6
109 & () - 410% & () - ) RSEUWKXXXXz[ PE: 5R 10! 10

predetermined communicatlion device contained in the mobile

communication network or the external network,

4, The gateway device according to claim I,

wherein the informatlon processor comprises a connection
path selection rule retainer and a connection path selection
rule executor,

theconnectionpathselectionruleretéinarisccnfigured
to retain a connection path selection rule given through the
service control device, and

the connection path selection rule executor is configured
to apply the ;onnection path selection rule to the signal
received from the mobile communication network, the external
network, or the sexvice contro% device, so as to determine a

destination of the signal and to transfer the signal to the

destination.

5. The gateway device according to claim 4,

wherein 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 netwoerk;

source information of packet signals of a service control
device, a mobile communication network, an external network,
or a communication terminal or a predetermined communication
.device contained in the moblle communication network or the
external network, which are expected in advance to transmit the
packet slgnals; and

destination information of the packet signals which are

expected in advance to designate as the destination of the
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packet signals by the network or the device, and

the connection path selection rule executor is configured
toidentifythésourceinformation,thedestinationinformation,
and the service type informatlon of the packet signals, to judge
the destination of the packet signrals by applying the
information described on the connection path selection rule,
and té transfer the packet signals to the corresponding
destiﬁation,whenreceivingthepacketsignalstransmittedf:om
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.

é. The gateway device according to claim 1,

therein 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, and

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
communicatlion terminal or the predetermined communication
device contained in the mobile communication network or the
external network, so as to judge the correctness of the signals

and to discard an inappropriste packet signal.

7. The gateway device according to claim 6,
wherein the screening policy comprises:
information indicating a protecel type which allows

transfexr of the packet signals, a port number, and a direction
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information for judging the correctness of an original
protocol defined to mutually connect the service control device,
the moblile communication network, and the external network; and

information indicating a 1limit of packet process
ecapahllities of the service control device and the gateway
device, and

the screening policy executor is configured teo execﬁte
a process for judging the protocsl type and the port number of
the packet signal and the direction the packet signals £low and
for additionally judging the correctness of the original
protocol when the packet signai ia transmitted en the original
- protocol; a process for transferring packet signals, which are
allowed to be transferred by the screenlng 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 capabllities of the service control device or the
gateway device defined by the screeningpelicy are transmitted,
when receiving the packet signals transmitted from the moblle
communication network, the external network, or the
communication terminal or the predetermined communication
device contained 1n the mobile communication network or the

external network.

8. The gateway device according to claim 1,
wherein the information processor coemprises a signal

processor, and

the signal processor is configured to perform protocol
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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
communication terminal or the predetermined communication
device of the external network into slgnals usable in the mobile

communication network for transferring.

9. A gateway device connected to a moblle communication
network, an external network, and a service control device which
execlites service based on signals recelved from a communication
terminal or a predetermined communication device, so as to

- transmit and receive signais to and from the service control
devicg, the"éateway device compfising:

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 contalned in the mobile communication
network ox the external network, into a signal corresponding
to a service type exacuted in the service control device, so
&8 to transmit the signal to the service control device, to
recelve contrcol 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 slgnal converter and the mobile communication network or
the external network containing the communication terminal or

the predetermined communication device,
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10. The gateway device according to c¢laim 3,

wherein the slgnal 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 corresponding service control device interface
among the service control device interfaces, to performs, in
the signal converter, the inverse conversion orn the signal
received from the service control device through one of the
service control device interfaces, and to transmlt the signal
to a network, a communication terminal, or a communic;tion

device of the service regquest source.

11. The gateway device according to claim 10,

wherein the signal exchanger comprises a service type
identifier, and

the service type identifier is configured to define
individual network interfaces for each of the service types
which the service control device can provide, to recelve a
service request 2ignal 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 to
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

servlice reguegt source through one of the interfaces.
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12. A method of processing a signal in a gateway device
connected to a moblle communication network, an external
network, and a service control device which executes service
based on a signal transmitted from a communication terminal or
a predetermined communication device, so as to transmit and
receive a signal to and from the service control device, the
method comprising:

receiving and rétaining a signal defining various rules
or policies distributed from the service control device;

judging a service type and a destination requested by a
service request signal by £he various rules or policies
distributed from the service control device for thg service
request signal received from the mobile commun%catidn network
or the external network; and |

performing protocol conversion for the service request
signal in accordance with a corresponding service type, and
transmitting the service request signal to a corresponding

destinatien.

13. The ‘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 retaln 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

corresponding to service type informatioen included in the
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signals recelved 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.
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