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COVMUNI CA ; SYSTEM AND MEDI UM FOR PACKET DATA TECHNI CAL Ejgbgbzmz
The present i10€Htion relates to a packet transm ssion nethod, a packe
transm ssion system and a packet data transm ssion nmediumfor transmtting
digital information 5 on a nobile comunications network system and nore
particularly to a packet transm Sds(h%b gIOﬁ packet transm ssion system
and a packet data transm ssion nmedi'umaccording to the IP, t t
protocol . 10 BACKGROUND ART Conventionally, there has been WWMMhﬁ”ﬂﬂm”I”I”I
transm ssion system such as the Internet constructed on a nobile

communi cati ons network system The conventional system carries oG que
control inherent in the nobile network 15 to achi eve | ocation address
managenent FAFLFUrQHi THEQINVEYNTLOMer ent in nobile radi o comunications. To
performthe unique control inherent in the nobile radio conmunications on

t he packet information sent from other systens, IP -1 - 6 SEP 2002
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TECHNICAL FIELD
The present invention relates to a packet transmission
method, a packet transmission system and a packet data
transmission medium for transmitting digital information
5 on a mobile communications network system, and more
particularly to a packet transmission method, a packet
transmission system and a packet data transmission medium

according to the IP, the Internet protocol.

10 BACKGROUND ART
Conventionally, there has been a packet transmission
system such as the Internet constructed on a mobile
communications network system. The conventional system
carries out unique control inherent in the mobile network
15 to achieve location address management and pursuit calling
inherent in mobile radio communications. To perform the
unique control inherent in the mobile radio communications

on the packet information sent from other systems, IP



5 node of the nobile communications network systemthe packet information
into a packet according to the protocol of the nobile comrunications
network system by encapsul ati ng the packet information with a packet SEP 2002
according to the protocol in the nobile comuni cations network systeﬁl ang
transmts 10 the packet through the nobile communi cati ons network system
The packet is transmtted to a nobile station after renoving the
encapsulatuggggacket in a fixed, node near .the nobile station in the nobile

communi cat i gEalo SR CART LMt 180 SBERCT IO, 1% QKB er, i nposes

ot boa oroomfuRdE s de | E8chllohlC (ONELHEF BGETHERY Wb M
encapsul at i@(EOQéot:shéfpaﬁ%@érh@ﬁr@é?%rﬁ?%gi?“@uﬁér@%eh“&ﬁfrﬂ@éérﬁﬁt%ﬁ be

transmtted by that anmount . 20 In add the transm ssion path can be

| engt hened KESANGE RReiinCormt IMokys, IFYS) t tEE donvE8etBobhl & sigkdon
through the fixed node that carries out the protocol conversion service.
However 5 comede uzf ithe mobédel eewmunicamiomsc hietyounk 8ysdenmethel packedcol is

difficult because the transm ssio ath of the packet cannot he identified
25 in the [TREATMBLMEIK DUk FBOGHelnBOFERAIE G ARPcPAPARLCON OfhENRobi | ¢
-2 - 6 P2 ' ' t ' .

 Zoont 1 CyBoLE?AORESTEN 6314 e RELIOLfe PR SRR 1R HIE
system a segatret Ragkeaitiivis Wiy anpaykbenatbairdeay ebvinéeptdEoneaesSity
for 5 carrying out the protocol conversion between the nobile

comuni cat i Hnsthremalbril & ymemreich bhorst e hwbrgasketen; aandi tosansmiyst em

DI SCLOSURE OF THE | NVENTION 10 To acconplish the object, the present
i nvent t8&n pFB@iB@§K§ﬁnﬁﬂﬁﬁu9Paﬁ§ﬁi@9?&4%ﬂ99WWPW¥P%thBB§IBGGGWHﬂﬁications

network systemfor rqutin cket i . I ddress g_tme .user in a
nobi | e conn%%gkggvongﬁﬁ%#&%ﬁﬁggyﬁgeﬁgéﬂg%&%gfgf1ﬁhsﬁdgm%)%6ht§£8219ﬁb
mobi l e 15 coPRER GRinAPSh@etHR! knthpstilat g PREkRE! HaNH £5%6a ABlded
conprising the steps of: Storing a location address and a user identifier
of the userneart thempbEleostahioat iontheetmabiklaystmminicattilond P addr ess
within a packet transmtted and/or received
network system.
15 Such a conversion, however, imposes overload on the
node that carries out the conversion according to the
protocol of the mobile communications network system.
Besides, the encapsulation of the packet increases an
amount of the information to be transmitted by that amount.
20 In addition, the transmission path can be lengthened
because the information is transmitted to the mobile
station through the fixed node that carries out the
protocol conversion service.
However, constructing a seamless system matching an
25 external protocol is difficult because the transmission
path of the packet cannot be identified as in the fixed

network because of the roaming of a terminal in the mobile



20 by the user in the nobile conmunications network system and routing the
packet in accordance with the | ocation address and the user identifier in
the I P address. This nakes it possible to inplenment a packet transnjﬁ§tpam2
nmet hod 25 based on the | P address throughout the nobile comunicatio
network system and the external system The |ocation address nmay have a

hi erarchical - 3 - 6 SEP 2002 structure. The hierarchical structure
may conprise at |least a network identifier indicating a subdivided network

of the mobiF¥BERAGRLIQANDRE HEPTEr RYSEFH-a node identifier 5 provided in
ti ith t ) nat | N -ip.t k. Th

packet transm samb ¢RI T PR Kl S8 TN fa b PP B g ome.

packet to tiige RIWPIE domAGH 2EHRAGRShwhI K BY STRINAr Ko AMEBELS hEEKefOUL i NY

the packet to the termnation node in accordanCe with the node Tdentifier;

and transnmttangmibeieackefstemnthhe canvatatiore nohe hgceelsdaiy MpH@an

access link of a related nobile comrunications 15 network in accordance

W th the uszarryéng foug . theeppatkeolt canvession ketmwser uthéanobdderi sing

the steps of routin Lhesgacket to the term nation node, referrin
communications network system and an external packe

transmission system.

DISCLOSURE OF THE INVENTION
10 To accomplish the object, the present invention
provides a packet transmission method in a mobile
communications network system for routing a packet using
an IP address between a user in a mobile communications
network system and a user inside or outside the mobile
15 communications network system, the packet transmission
method comprising the steps of:
storing a location address and a user identifier of
the user in the mobile communications network system into
the IP address within a packet transmitted and/or received
20 Dby the user in the mobile communications network system;
and
routing the packet in accordance with the location
address and the user identifier in the IP address. This
makes it possible to implement a packet transmission method
25 based on the IP address throughout the mobile
communications network system and the external system.

The location address may have a hierarchical



to the location address in its entirety; and 20 transmtting the packet
fromthe termnation node by selecting an access link of a related nobile
conmuni cati ons network in accordance with the user identifier. At |egSEpPQiR
| ocation address constituting the IP address nmay be transmitted to the user
in the nobile 25 comuni cations network systemor to the user inside or
out si de the nobile comunications network system when an access link is
est abl i shed between the user in the nobile - 4 - 6 S EP 2002
comuni cat i DHEURERRS-k system and the nobil e communi cation network system

R xRl o B it St M St GO e SR T A o
server; havidgybbg daeRiti-fialE i%f‘di/@ét§ﬁgdat§\?oafv§é€aeﬁét%%k & the user

in the nobile comruni cati ons network systemor to the user inside or

out si de nohhbdeiltemushinaaiicasidis nabbwoks)y Hredn a Mo@s pLase thid iagx i nqui ry
fromthe user about the | P address using the domain nane; and having the
user that sprayvided ingeenpeciiep withaa feainabhemnmede iahanséagesise | P
addr ess seqi_bﬁck. he inqgir is sent to the domai n-nane server, if the 15
access |ink-1+8%n SIEHREX t hen an access link is established. The

domai n-name ser vi{le $RNAUSH Srdd¥n#Es PO REEBY Further comprising the

steps of:
routing the packet to the network in accordance with
10 the network identifier;
routing the packet to the termination node in
accordance with the node identifier; and
transmitting the packet from the termination node by
selecting an access link of a related mobile communications
15 network in accordance with the user identifier.
The packet transmission method further comprising the
steps of:
routing the packet to the termination node, referring
to the location address in its entirety; and
20 transmitting the packet from the termination node by
selecting an access link of a related mobile communications
network in accordance with the user identifier.
At least the location address constituting the IP
address may be transmitted to the user in the mobile
25 communications network system or to the user inside orx
outside the mobile communications network system, when an

access link is established between the user in the mobile



acquiring fromthe nobile communi cati ons network systema | ocati on address
of the user in the nobile comunicati ons 20 network system Thus nmanagi ng
the | P address by the domai n-nane server enables the packet comuni €8tSEQE)?
by the I P address including a | ocation address. The packet including the IP
address may be routed in accordance with the IP address with or w thout 25
encapsul ati ng the packet. The foregoing object of the present invention can

al so be inmplenmented in the formof the follow acket.- 5 - 6 SEP
2002 transAUBTGAICHEIGRS SHREYPTEFYS teMhEns ddth Rt Lht i on provi des a

packet tra 1 SSIon . i bileyggmmuni cations network system for
routing a pé%bﬁ?hggfz§aﬁ$qdéﬁéﬁﬁgsgg%gEMéen a user in a nobile

comuni cati ons THEHHNKE 15 XHRBr S Poll SREthOa| BerPhe PEShEL1 R gTRRE! €
conmmruni cations network system the packet transm ssion system conpri sing:
means for stepsgod:l ocation address and a user identifier of the user in
the nobil e comuni cations network 10 systeminto the IP address within a
packet Bransni t tSdPniRg AN ddt adddessy ibheonnectiien wd thopi demadanbameat i ons

net wor k syslené gn% ans for r utimg t he packet in accordance with the
| ocation addt e8s98h& userd | 9eRRLP BAMEh 34168 address. 15 This makes

it possible to iﬂm}ﬁ%@h«%i A - 14RO KR 558 PTh S %S&Hd%gk{‘ﬁghﬁ

addr ess throughout t no e comuni cations network system an
ext ernal syisé eBheThgdrocai i tie addbese WymiAVicat hors aheltweatk s¢ystem e .

The hierarchical structure nmay conprise at |east a network
or to the user inside or outside mobile communications
10 network system in response to an inquiry from the user about
the IP address using the domain name; and
having the user that sends the inquiry carry out a
packet communication using the IP address sent back.
The inquiry is sent to the domain-name server, if the
15 access link is not established then an access link is
established.
The domain-name server generates the IP address by
acquiring from the mobile communications network system
a location address of the user in the mobile communications
20 network system. Thus managing the IP address by the
domain-name server enables the packet communications by
the IP address including a location address.
The packet including the IP address may be routed in
accordance with the IP address with or without
25 encapsulating the packet.
The foregoing object of the present invention can also

be implemented in the form of the following packet



20 identifier indicating a subdivided network of the nobile comrunications
network, and a node identifier provided in connection with a term nation
node of an access link in the network. The packet transm ssion systerg SEpP 2002
further conprising: 25 nmeans for routing the packet to the network in
accordance with the network identifier; nmeans for routing the packet to the
term nation node - 6 - 6 SEP 2002 in accordance with the node
identifier; and neans, far transmtting. {he cket. fromthe term nati on node
S Lt RBHL

by sel ecti ngFaRSHESSILT SUEIHRMa P Ve EBRRASESPTOHVABENEFK in
accordance wih. S Ldentifier ...The I rapspissi-Qn system
further con%ﬂrfégll %% lrféegé]%afég F%ébfﬁ&lstsﬁghpa%&{'o*%h‘é wgr%ﬁﬁl%at I on node,
referring tQoh@nliRGE i s aHEERSEX BylshenfHdr &lotit d9588xER" using
transmtting the packet fromthe terimnation | 0 node by sel ecting an~access
link of a rehalpdatiirdss chetwaenatd arsemelmoa kmbbidec aodemaei ®athohBe user
identifier . At least the | ocation address constituti ng the I P address may
&

be trandnm thetwork Isysikem andt Reusedi liasizle mentaitdeniheemalpkleyst em
or to the user inside or outside the mobile comunications network system

when an accESEMUPHEHEPRE RETURFKs FIF Bt wdldhf tRRCKEE, trANSRL SR e
conmmuni cat i Q?Et%?r{[ %n&fﬁ’.’éiﬁgl: and the nobil e conmuni cati ons network system
S

20 The packet “transm ssion sySstem further conprising: a domai n-nanme server
including a dat 3haghsSEOl REFing a location address and a user
identifier of the user in the mobile communications network
10 system into the IP address within a packet transmitted
and/or received by the user in the mobile communications
network system; and
means for routing the packet in accordance with the
location address and the user identifier in the IP address.
15 This makes it possible to implement a packet transmission
system based on the IP address throughout the mobile
communications network system and the external system.
The location address may have a hierarchical structure.
The hierarchical structure may comprise at least a network
20 identifier indicating a subdivided network of the mobile
communications network, and a node identifier provided in
connection with a termination node of an access link in
the network.
The packet transmission system further comprising:
25 means for routing the packet to the network in

accordance with the network identifier;

means for routing the packet to the termination node



| P address in connection wth a domain name; neans for having the
domai n- name server send the | P address back to the user in the nobile
communi cations 25 network systemor to the user inside or outside nobi P 2007
comuni cati ons network systemin response to an inquiry fromthe user a odm
the I P address using the domain nane; - 6 S EP 2002 and neans for

havi ng the user that sends the inquiry carry out a packet conmunication

using the 'gh?%g5%¥aéﬁ?§iﬁﬁ%ﬁ'tﬁaenbgﬁyqudﬁﬁ?%§F§eahdt0 t he donai n- nane

server, if e ‘acces I'sS not es a61 S eén an access link is

establ i shed. Then&onBifh P RFRSRIMEr i IR 1S el FRem PhaddsernBYion
acquiring fromthe nobile communicati ons network system a | ocati on address

of the usernodet by malid@t tognani eatiesss 1lihknetifvoa kreyatedh mbtnisl emmnagi ng
the I P address by the domai n-nanme_server enabl es packet communi cations by
the | P addreesmupdicadiinns PetWersn i8d @ceerdangee het kr Eher et esent
inventi%n pr@vige%.the packet transm ssion system further conprising a 15
donai n- MametSERVe; lﬁﬁbluding a database for storing an access |link

term nation nodepig Gaskbii HrdSb el U6k ListBR FRRitkfe: QUBHDLEBEhGNS

network in connectioh wth an ess and a domai n na ereln the
access |ink ter meahsofoRateut DAGUERE: padkat cessthé terminageiont nodans for

establishing or releasing an access |ink; nmeans for storing the | ocation
address ; referring to the location address in its entirety:; and
means for transmitting the packet from the termination
10 node by selecting an access link of a related mobile
communications network in accordance with the user
identifier.
At least the locat ion address constituting the IP
address may be transmitted to the user in the mobile
15 communications network system or to the user inside or
outside the mobile communications network system, when an
access link may be established between the user in the
mobile communications network system and the mobile
communications network system.
20 The packet transmission system further comprising:
a domain-name server including a database storing an
IP address in connection with a domain name;
means for having the domain-name server send the IP
address back to the user in the mobile communications
25 network system or to the user inside or outside mobile
communications network system in response to an ingquiry

from the user about the IP address using the domain name;



means for storing user location registration information in a nenory in
response to a location 25 registration request froma user, and for
providing the user with the |ocation address of the user; and means fHeEP 2002
transmtting the user location registration 8 6 S E P 2002 information
to the domai n-nanme server in response to the |ocation registration request
fromthe user, and wherein the domai n-nanme server includes: nmeans for
storing the I P address including the |location 5 address of the user; neans
for receivi%@dthe user location registration information fromthe access

link term nation node;_.an ¥ gor | thn P, add .usin he user
| ocati on regi st rat %% ﬁ% %‘lragﬁ?%nd}é(’aé%%\%g I‘h oggﬁgspggge{$§§éﬁ’dfﬁag:tyhe | P
address may,he 4 pd £ L SRROAEBAES o U ile th] 2005888eWist BeRt WhERQU
encapsul ating t packet. Finally, the foreéegoing object of the present

i nvention can berhepimgeditednap béesdwt noftlidedmd imwage paekeerdati® 15
transm ssion nmedium Specifically, a packet data transm ssion nediumin a
mobi | e Sommthecaccess ddnkoris spdt emtfalrl ished nghenpankaccessndgiak iR
address between a user_in a nobile comunications network system and a user
i nsi de or o®€ERBL 1€ hobi | e communi cations network system 20 the packet

ata transni ssi of, Jediim 3tgLR0GE.LQGaLQNAdd ey A0 Spusgh ldanthfi er

of the user in the € conmmuni cations systeminto dress

W thin a pagkghittiditp E£bRdtABIMSbiNRE AomfuRYchbeoHBemdtwd e 8FBitem
conmmuni cations network system 25 The |ocation address may have a

hi er ar chi cad ktcationeaddheshi ef drlehiusEr dnrtine madbinksy coompunscatibnast a

g _ - 6 SEP 2002 network identifier indicating_a subdivided network of
the noBid e BEHTK AYDHRMnet WBER, MaNagingiothe i {Rnaffresspmiitd® in

packet  dat 2PPRR el ER bR an P e p EEKEE oSt At HY e e

configurati 9p AHEHNG AQ1H8EnB" @sSAYcdtmta@ireas.facilitate the packet
bile

transm ssion in the nobi
Furthermore, the present invention provides the

packet transmission system further comprising a
15 domain-name server including a database for storing an
access link termination node in a subdivided network in
the mobile communications network in connection with an
IP address and a domain name;
wherein the access link termination node includes:
20 access link management means for establishing or
releasing an access link;
means for storing the location address ;
means for storing user location registration
information in a memory in response to a location
25 registration request from a user, and for providing the
user with the location address of the user; and

means for transmitting the user location registration



comuni cations network and fromthe outside. This is 1o because it

I ncorporates the | ocation address (LA) and user identifier as an integral
part of the IP address. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is-g 4rpogR
di agram showi ng a nobil e 15 communi cati ons network system for constructing
a packet transm ssion systemin accordance with the present invention; Fig.
2 is adiagramillustrating a structure of an I P address including a

| ocati on addfessntbab e il G20 DEERENE OGN P B8 ta apdl agram

illustratii ess acquisition Wwhen originating a p I"cati on
from a mobijl & £EMBHNLGRL ONSa PESMOFK 1B S3C GHSHANGRe Wak Bt h@ner esent

invention; 25 Fig. 4 is a diagramillustrating |IP address acquisition when
originating a patieatetwnthei damadm-fireaome agether useludesaccordance with the
present invention; - 10 - 6 SEP 2002 Fig. 5is a diagramillustrating

an access meansefomgtaninedthat IRhaéddresmetnslipping sheairkedabhonn
accordance v& h t he %rsljfnt i nvention; Fig . 6 is a diagramillustrating an
access Pi nl@LLEEFRg° %% but when accessing a domai n-name server in

accor dance W t hi, & £SENLoLBYGALIP R ET Gsof iTodafllAgr A Lsly Al ng

registration to a domal n-name Serv 0 e correspondence~between a nobile
station i defifé¥mhMilora¥d-dirMENné Nagee8kdanek Wdfinihgti8nPhesent ddyention;

Fig. 8 is a diagramillustrating an access link setting carri ed out usi ng
the IMJ in accaedamsefort hptad ipeddhd IPvedfiress using the user
location registration information received.

10 The packet including the IP address may be routed in
accordance with the IP address with or without
encapsulating the packet.

Finally, the foregoing object of the present invention
can be implemented in the form of the following packet data

15 transmission medium. Specifically, a packet data
transmission medium in a mobile communications network
system for routing a packet using an IP address between
a user in a mobile communications network system and a user
inside or outside the mobile communications network system,

20 the packet data transmission medium storing a location
address and a user identifier of the user in the mobile
communications network system into the IP address within
a packet transmitted and/or received by the user in the
mobile communications network system.

25 The location address may have a hierarchical

structure.

The hierarchical structure may compris at least a



Figs. 9A and Fig. 9B are diagrans illustrating a 15 hierarchical |ocation
address in accordance with the present invention; Fig. 10 is a diagram
showi ng the rel ationship between Figs. 10A and 10B; Figs. 10A and 16$‘ﬁﬁqu
diagranms illustrating routing 20 carried out using a | ocation address in
accordance with the present invention; Fig. 11 is a block diagram show ng a
har dware configuration of an MDNS in accordance with present invention;

d 25 Fig._ 12 i . hl ock di .am.shaow h ) f] i f
Fh o | n meoriikedeREt el SRR A ST Go RELIRER' 2B 5"
BEST MODE E Lfgm% - %h@@@ Th f k i
accor dance HV%?;[)-h theblmﬁl\l/lgr%%n V\IA!l I1 no‘b’v%'dggg i%bg{cikfvéjt 5’?13 !é?g%%i ![g the 5

acconpanyi gré&vaaeadsn ddrené ot kow witRreteringt aimdineiy 9 anascasgance
with the present invention are only exanples of the present invention. The

present invemkonni $heomndtiwderlked by the enbodi nents, and can be i npl enent ed
by ot her enbodinents. 10 Fi 1 schematically shows a nobile conmunicati ons

net wor kSsyst em figte iRﬁﬂ]é?r*én‘g‘fiFG FRanpRAREL O MEH W TRy | ¢OReESEJRECE® with

t he present_jnyventi.on. Fi.r a configuration of the nobile conmunications
net wor k sysgféegr%{%gl F%%é—i felgéalub'ed. 15 A signal froma nobile station (M)

102 (to which amygelcdiffigniababnOhckbedine tiPkhehpMesdht Rirdydd©tbg can
be connected) is received by base stations (BS) 104 and 106, passes through
a radi o netawnkfaedfldrt gdtfeNGhd OB8acket1@raasditdwimmhim shet mbbidesyst em
such as a subscriber 20 access server 112 or 114 and a_routing node 116 or
118, and i sCeBRBRiCATIans nREVOEK 8andphsel dhepeutsiifal Fhimelfi ke (

pox- ¢ dia theerpRe f toiRgorRosasR: thackee hiPs nefheme 168) S06nsem s p
Funct i oni ng- e SERasE ol ForedEny, Pt e b, ddheEEsent of mobil e
stations, which characterizes the nobile - 12 - 6 S EP 2002
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagram showing a mobile
15 communications network system for constructing a packet
transmission system in accordance with the present
invention;
Fig. 2 is a diagram illustrating a structure of an IP
address including a location address (LA) used in the
20 present invention;
Fig. 3 is a diagram illustrating IP address
acquisition when originating a packet communication from
a mobile communications network in accordance with the
present invention;
25 Fig. 4 is a diagram illustrating IP address
acquisition when originating a packet communication from

another user in accordance with the present invention;

- 10 -



comuni cati ons network system is accessed through a common channel
signaling network 120. On such a nobile comuni cations network system is
constructed a packet transm ssion system (IP network: 5 IP-NW 150 uBiSHEg 200
the P of the Internet according to the present invention. To inplenment it)
it is necessary for the routing node or subscriber access server in the
core network, a wire portion of the existing nobile comrunications network,

e torster f undrtdn £5rh diffamin A R6 A G0RE Il SeltiEPecs
Internet , uhi-¢heogaBRewBRS 'aypbmlxeaﬁ@hqg_ %G@ﬁ%ask)hl LgdabBothgndd - In

t he present 1 nvention, an |P coOnverter characterizing the present
invention iwithstald edrdSent tiheentisar; ber access servers 112 and 114 ,
and a nobil e domai n-nanme server (M DNS) 402 with special functions is
installed as a dobgi 6 hane dagram jdddstratingapacaass dimnbeditamomf t he
Internet. These functions will be described below. 20 In Fig. 1, the

subscri Ber GREELE QWerehen raghesping it tReAPECRPoffer atfng as a
link term nsééggegé%\e? i‘?\fﬁﬁtegﬁe:)se e{,lsco irp&é £8nt hem However, a node for

installing no conmmini cat rons‘network system may be
the radi o networg; genyeng (3 RNGJrdM8iandstidtimp Megeseiatiens to BS ) 106
and 104 , or nobile station ( ) 102 in Fig. 1. Thus, the node installing
t he | P- C\V @ematws raane ndeteen ofittloe cudee spondéheel Bellwden eompbsdd of
the - 13 - 6. S E P 2002 node installing the |P-CNZr and its hi gher order
nodes. | n tAEasiederddenpbiy el and nawgwin sacaerdpnse iwitmetBabscri ber
access ,server f.or conveﬁgigngg.sake. Descri bi ng the enbodi nent will make it
obvi oud forPFﬁSSél% MITHCMh the art to apply the present invention to
cases in which tiegl Ry VL i ddwsdmliledhd trat 18y aRdREH s Aneih8e tHakid ©
comuni cations network system [Structure of an |IP address] 10 First, a
struct ure otarlre eldP caddnesim@pytie eIMID imeadddxadancdi witho thiee presssrit
invention will be described with reference to Fig. 2. In Fig. 2, a prefix
202 is proviB¥E@NtgOnndi cati ng an address type such as a single address,

nmul ti cast address. or t | ike. Next, _a_ |ocation 15 ﬁgfi_.{es A) 204, which
characterizes t?é'l%'?'esgﬁt ainﬁeFrf'tsi’bn?Bigrﬁr PEEF ST _%%g{:i%f‘l%gd@_r ess
usual | yf £COrneeRARth IR SHBARHWR ko RHL LS Sin THECHLARNIRAN WA efi5e i S
provided for each I'P-CNV ( such as a subscriber switching systemlike a

subscri ber presentseimesnptibparating as a 20 term nal node of the access
link in the network, and constitutes the | P address. of a user comrunicati ng

through the IntFh8t 1QiHy & GiagTam Shavihg (dve xlat jonshiphpetwaen
trol of th i it Chi t 112 of Fig. 1, f I
contro oa Egglsrriog;dnqe@elﬁ\%ripb@g system ( o] ig or exanple )

Finally, User 1D ) 206 25 such as a nobile station
identity IMJ i SFP{;Q\.“ dod 0 i taty i @dagrHmer 4 11kud traii Syehpuassigned
to each user. The TP address according to the present invention can - 14

- 6 S BoP 2662rHedphut ustiog ke faratgbomgattiresscdnpammdsdanper twidfh whi ch
includes the user identifier and the |ocation address indicating the

| ocati on of thge DRAKERL sLBVPHFLORNt he npbil e comuni cations network. They

are used in the'f‘i&?t l1rletiys a block diagram showing a hardware

configuration of an M-DNS in accordance with present
invention; and

25 Fig. 12 is a block diagram showing a hardware
configuration of an IP-CNV in accordance with the present

invention.
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5 for identifying the user in the nobile communications network system and
for controlling the packet transm ssion. Next, the hardware configuration
of the MDNS and | P-CNV characterizing the present invention wll beb$6P 2007
described with reference to Figs. 11 and 12. [Hardware configuration of the
M DNS] A hardware configuration of an MDNS is shown in Fig. 11. An M DNS
1102 conprises a CPU 1104 , a user information 15 database 1106 and
external interface equi prment 1108. The user infornation database 1106
stores domai n nanes and | P addresses (each of which includes a | ocation

addr ess a”dsggﬁs‘%foﬂﬁ%ﬁfbﬁﬁkg&ﬁd I?ﬁﬂﬁslgngE ;ﬁ%é]tqgﬁbﬁn, and relates themto

each ot her. her user i nfornmation suc éphone nunber or a link
identifier Iike bl pe@Feadrey RONSEHQE MEN2R ihelRIRA-ddheachiphhehe The
external interface equi pnent 1108 functions as an interface for connecting
the M DNS 1i8%eird izon IWwihet nowk bel Hegswrridbed nmmbhhcheafieelensiegriad i tige net wor k
1112, which can be inplemented 25 by a common router, DSU or_ TA wel | -known
as | nt ernet 2CEORRABHNY TREACPDIEL04 Thmt ol sovhBIuPsefieri®dmt i on dat abase
1106 and external. intterface eaui grrent 11(1%1 - 15 nt SAP ~~+1

Speci fi cal | YMPLAIMGNTH IR ACFPEEFCE M- Th Th RGOt WP KReRAIPRe AT
enbodi nment , #én;{.& r eeei-|es catd c ggi St ot L mat i on (
such as theolhg%a?r ess:p;é?lcﬁgd:t}r% the eortigt%i(]@g ?irsgés a%éagg%eitagretnti fier)
fromthe | PENVdrtianghi shaogxtidniated Nbgr thee epbaidimiitsl,108ndae@nupskat es
the I P address of the user information database 1106 by the | ocation

regi strati oampifementé@nby| biiheéwaeaipplimentati on of the IP-CNV ] A

har dwar e configuration of the IP-CNV functioning as_an access |ink

term natq on nodefig-shofthamat{Catsy AhOYP- hhde comprdCatians) 1204,
"nchudes selBREESTEEan, PRIt PR ent i el IR F8 10

| ocati on addiescE®tdancdNviel hy Prdieshf oineaaliaacessFivBk ,t @r m nation
node (that is, for each IP- CNV), with storing its values in the nenory
1206 i n advaerd igguxatier| 6£| thamani beltawsewsidad8onFhyekwoaky sy2denal so
i ncludes the user. 1D information 1210 for registering user identifiers

cor r espondi Mdtlo B sLeFCHLOLOor | ocation subnetwork. It can al so store

t el eph nunber lLisnk=identifiees |i I t r

i nformati on. Theiegg‘grnr?a kflfréhe?r%a@éﬁééﬁi Sﬁgﬁtl%lgﬁgng??oﬁgga‘sﬂhgﬁh a
interface fsporEddmginde bP- A 1206 hetashbiinnehwenk sl£i4udie &dmdi o
network 1216. For exanple, it functions as a router, DSU and TA that are
wel | known e t¢ennectedet iseotensbggd PhebeRe G icurs r 6BS )t RO dnarod y

1206 and - 16 - 6 S E 2002 exterpal interface equi 212.

Speci 11 cal | 06 RRPPOHc HICHATbEA TAILP PREUSTIcASOrER LRNGHotg oF
embodi ment 4 jtye £2P4ubR b 8%iUhidfSf 1lkérnks RageNENL,BUEh 183
establ i shment or release of an access limk taking the 5 opportunity o
user's ascesfcdesk ssirgbh IMEdr reyyeshdon rehRASRy NMecdest 1 6r egeilVes, a

user location registration request (including user identifier) through the
external intead ace copmeated 1212 usedt & tekepkene| denPCf termimad. tdre user

IDinformati,ogn 1210 in the nmenmory 1206 , provides. 10 the user with the
sel 11 ocati G ddie (Ao SHGNL G AReeskBERAd DRRLASt SLEC0aH BrimO™o12,
and transm t t he [l an [ i W 0f <0 ti

(i ncluding t]‘ts12eé geﬁt"{b% (E)(%a i oneé res(s: agﬁd;tt %el#’.lgg?j(ﬁ ?tgrgg)fdt{hhleé ggdedr In
response to ddweal eetivbeR ned Jigurh cis LENS epyepbxtpoamidhaHesarikd fal |1Ang
froma nobile station] First , a procedure by which a term nal user of a
nmobi | e 8bat impbhtgueesyigcd aentonl agdiogs (M-ACRhd24afvschiond®dpraser
own | P address will be described with reference tqg Fig. 3, when the user

origi nates & cAPTENGeIREIUIPT IRRTRY TRBePUad OSAtEP Jgnagement gof3 4
term nal 30 I a Il ORI i . t s1olel} station 304.
An | P- CNV 3%%64)5555355:&%&18&5;6 I'n %Es% ggglggg%&g\%stcr?eng syis Bmto be
connected with the nobile station 304. The IP-CNV 306 is provided with a
| ocation address LA as a visitor |ocation subnetwork.

- 12 -



- 17 - 6 S EP 2002 The term nal 302 has the user |D described above.
The user ( IP host ) of the termnal 302 is about to establish an Internet
connection with a party user (IP client) 308 through the nobil e stat+@r§EP 2002
304. The party user 308 may 5 be a user either in the nobile comrunications
system (nobil e station) or in the outside of the nobile conmunications
system (such as a public circuit network or public packet data network).
The user 3 i Iy r egi tis ,ergéJf t -CNV. To
achi eve 10(?%%?H? ?gttaisoeehré gg?%'h??}éhggbyﬁhgcclg%séT'l n §%gi Elgﬁgﬁglglcpcess i nk
nmanagenent dHaRenOthidithdIP-$Mhéigyohedwoikei2@al | setup procedure of the
nobi l e station (step 301). Receiving the user location registration
request, the | P-OZN\G3EH aompbide tdeenntunicahiof62neftwdrk ssfdtémcatison 15
address (LA) (1208 of Fig. 12) prestored as the visitor_|ocation subnetwork
t hrough t hec@rstpucitad (%tﬁ%ﬁ?]s%)g) trapsmdsnian ysysteme(IRengdsoPdossesses

his or her er, identifier, if_is.upnecessary for the |P-CNV to. include
t he useE iWﬁe}qon I{W%oftk}?i:t%t?gn%ﬁf gP?fﬁ#’&ﬁ aﬁﬁ%’fé%gtﬁ8 fg'b-eCNV
can send a#““' ') 105 Sn s 1 nt; tenyqdi; a ) as
t he user | mg?ﬁg %ﬁ"léﬁ%‘ﬁ on.’“'?'hie Jégr;nng%gl 1§c8,2 cor%pr%sg%ee%éﬁgfgm%%
address in the roteimef rnisiedpit hubetribed bécddy eaapestfigathyg, coblrepl aces
the notified LA and its own user identifier in the 25 IP address . The

| P- CNV 306 netfversrns a WiigpoFrbipRcPlidéde exirting anpbisleegi stration
request into the nemgry (_ usey ID inforgation 1210 in Eig. 12 t he user
| ocation - G@MMUNLICRTIGHS %)é)‘io?:ggi Lor BEvén @ F v hef gﬁgfjté‘lo)é’pafs% ) so
that t | B : 206 .ca i ARt gryTi S a ] onnect ed
to th Lo eRtarE. ThaqErtaahee kb Tr et Ay B e

accesses theuRatiynUsey iH¥htistan tbStBENroutBrAdHRNS dnitséadbAgthiee LA
and user ID) as its own calling address (step 304). The user 308 assenbl es

a packet tolmeerneafsnivhtieh cant be eashiyaimgbempptedi hy tlsosaeskdiiedat i ng
address (destination addr essgrft he | P address that is notified as .the

cal ling addtRsEPgn@%tnc) JdestheePABSERLADVER 130 B 5B2CoRYeTHGT t he
Ing : o e L€ . . °
This vyt HEET CRRL EnaRR RS s I pURER 1 HOERETO S ArEREAL P8 - 11

i ncludigg the tie agbsselibkl ascelss Wit s and 10an keeehvfobiRacket
fromthe party. 15 [Calling from another user ] A calling procedure from

the party udemafin-mamsstserees (M-DPNE)udd2 with dpesiial Bochionsgishe | P
addr ess i nc| udjtn the LA in_the_ nobile conmunicati 8n§e&etwork wi || b% 20
descri bed WRRA e odengingnafe Herver pPREdgdeoisthie Basketio
conduct a i i ! user h i ‘gplz cQunect ed
to the nobi egg%g‘t&l on gé)i:l&? nelﬁﬁ\é\q[%g?\%\g%l} us?ﬁéstéhgu%l%rtamﬁgess |Jr'1c?§di ng

t he LA and deeertiBed - aelwassunmed here 25 that the access |ink of the

nobi | e communi cations network (that is, the IP-CNV) to the user 302 has
al readygObeen estBEbIFigedl ( ehabsnbageibest aagasrsertess Ligkand add - 19

include the IP-CNV operating as a link termination node,
and the IP-NW 150 includes them. However, a node for
installing the IP-CNV in the mobile communications network
system may be the radio network centers (RNC) 108 and 110,
25 Dbase stations (BS) 106 and 104, or mobile station (MS) 102
in Fig. 1. Thus, the node installing the IP-CNV becomes

a link termination node, and the IP-NW is composed of the

- 13 -



- 6 S EP 2002 described here, because it wll be described later), and the
rel ati on between the IP address including the LA at the access |ink

establ i shment and the domain name (nane) of the user 302 has al ready EPSﬁnZUUZ
regi stered in the database 5 of the M DNS 402, the donai n-nane server

t he nobil e comruni cati ons network (registration to the MDNS is not

descri bed here, because it will be described later). First, the user 308

sends to t - i [ rypl udi.-Rg.the f u 02 (step
30D The RRSONETI07 22D AdtE (1 8L dhBD kel AR of 08 “B00eE S (i o)
11) using the nagetple phesest! cibddiokdmt Nsthderp RoRddiesindfalbegusar 302
i ncluding the corresponding LA and the like (step 402), and sends the IP
addr ess obttheesubgciribeseaade backetrverhéoms eor3thiestepsdRad.) . The user
308 15 assenbl es a packet using the | P address obtained as the called

addr ess (d&es$eBiPoRJaddiee sNbetimenrtngidlismake gicprbvionm fbithkose

communi catiqo}?f et wor k carrifs out r.outi.ng in the networ

. h
S obner vk 588 tRE e Ered PR ¥ i pataalit VSR S10R ohS Salfes | p. o
3060 20 t .S 11 . t i i t bi |
Stotton o iR CHAREHEICND {09 RECEEPL | T SONEEMOAG, N0E (dhdfifef™O! | ©

enabl es t hende1i Ik Nabmiteli ADPidPs re6thwvekt Bgspamket transmtted fromthe
user 308. The user 302 assenbles a response packet by placing in its

calling 25 address section the IP address including its own LA, and sends
t he packet back to the user 308 ( _steps_406 and 407 ) . In Fig. 4, the
foregoi ng ekprERatLES iof ARelBnadfEessio - 6 S E P 2002 assunption that

t he access |ink ee i.she i t Lnal vt h
relati gﬁ bet \Aeerll:rﬁlﬁseﬁ Pgaggg'ﬂg?st%c%u%\?%}g?tﬁ% %ﬁagkgghg%%szlelrea@%ﬁé aﬁlaet he
domai n namerg 88BBriikRp Bwethéepirekentd iinvdriei dh D¥S140%e Hiscribed
establishnment 5 of the access link and the registration to the M DNS 402

wi Il now bewilebcrefedencercte Begai R. [ Hot g sharena prefhix 2f@esiss | i nk]
The establishnment. of the access |ink by the termnal 10 302 connected to

the nobi | e B¥@Y18R% 4P NIHFRILAE B AIARESFOINIRG Y Ehhe? Fred HotRI1E1)
cotabl ! ShTehh 3 b sbherfiiGa%add Had AL Q%4 I OPRAES NNy P RONEL PaRT L e

term nal . access s autonati y 'Set™up by e termna 302

when thg nobaleeskat(izon) s angnienthakradderizdsirfigdl pPeskhdt is, when

the term nal 302 becones accessible fromother term nals. The establi shnent
of the accessventkion, |[iswqrdeidedcri Bdek diddatidmraddeess Eisgualily 20 When
t he power of the nobile station 304 and terminal 302 is turned on, an

access | i nkCPETesPAsihdne e RIREVRFki 3AHTe93 - andPenkP Pt ERR 2RETRRSt he
sanme manner : I t I i I i I .( _step
SO TEST L B 61 A0 £0F A RSV R AR, SQTTUGALE 008 IAHIEK oot o
regi strati ogyseamedtihed €9babliibBirn@dde®A@eSeert) NspeThe ihg @YV 306
sends the LA (visitor |ocation subnetwork) assigned thereto back to the
term n&0 (stepminal node coBEPh2062cES3) itk irertheaaheB@2rkon@st es its
own | P address by recording_the LA received. The I P-CNV 306 stores the user

constitutes the IP address of a user communicating through

the Internet using a mobile station (102 of Fig. 1) under

the control of the mobile switching system (112 of Fig.

1, for example). Finally, a user identifier (usexr ID) 206

25 such as a mobile station identity IMUI is provided for
identifying a user. It is uniquely assigned to each user.

The IP address according to the present invention can

- 14 -



ID of the termnal 302 into the user IDinformation area (1210 of Fig. 12)

in the nenory as the user location 5 registration information, and _rﬁlsggiﬁ]
the I P address of the subnetwork in the Internet with the access lin 1
t he nobi |l e comruni cati ons network (step 503). At the same tinme, it notifies
the M DNS 402 of the IP address including the LA of the term nal 302 (step

504). The MDNS 402 10 registers it in connection with the donai n nane

i . o of OF - | E i aLpof th
e e R s e o

i I'lustratedihdlaaBeedhedMavt hifeftidiethemdl a e CcES68€ibY ameridys user, an
inquiry is sent to the MDNS 402 , first . The access to the termnal 302 ,

if it has nodyeathegnthet hbtathed, of arhé;alzirke et atuitorbyireshebhobhileg t he
access to the termnal 302 taking the opportunity of the inquiry, 20 To
achi eve t hiGOMMYURACHILHEDSI0ReLYoEEnf ITRAY REYCRSEHaLY thessc aeﬂghﬁetﬁr

i ndi cat {ng et hﬁr an [ACCess link is est liShﬁifr n8t uan% qmrands

| P-C\V 306 &3 3SR THe Bla%e%eﬁ AR R ¢ SGOTEUPA AT B state
(that is, whepybbg Lséz@‘téﬁ %asgé,ruebntrmﬁmg{]'Jch@epéeiert! bed 25 in nore
detail with referencé to Fig. 6. In Fig . 6 , the user 308 is about to
transmt a tpeskshikeildie. user of the termnal 302 connected to the nobile -
22 - 6 SEP ZQOpy station 304. As in Fig. 4, the user 308 sends an inquiry
i ncl udi ng the dd¥esxth, nbhe haandware camblonppbiep2of diep NMOANS apdhave t he

name converjfed to the | P address (,step 602 .. ln this case, complete IP
addr ess i nc‘fﬁaﬁﬂg’ F?F@q_%fc%:h%%ngetﬁﬁt Fﬁ@(ﬁ’?%tﬁn%‘?ﬁl 1PHe¥ géT%ﬁD i's

obtai ned, b > e fd | ogdi A0+ thes.: e | i tablishment is in
t he O:(Iigsta(?gé.g&?ﬁgtsa,% t"{?'eﬁg/l%éﬁgéb?r Fté)s%tlﬁ'etsls]ijpé@ﬁefgécess link (step
603) . First, the MDNS 402, using the user ID, sends an inquiry about the
| ocati on address to an MsCP 124 that manages the |l ocation and the |ike of
t he nobi | e EilardwarestcamBigrathenusér the MiANDHE nade identical to the
identification nunber_like the_tel eghone nunber_of _the nobile station,

which is used b Y ¢ CORERIHT OO € T 8P PNFo L St RBOFEC AR BAT -

P R
managenent ., fhe X [WpYal hng a1 4 to the
VDS 400 (LI e thEGNS L SF b el A ERL 100 lfed e dREln D 1)
the datgbas@ataberebQfoe EaidngxiteenaA itheMddNS dpzipgasnendsoshe Takat ed
| P-CNV 306 to set up an access link to the visitor nobile station 304 and

term nal 302sést EpfoesmatiRucalatabpsacl totmsbdreshdompig\vages andabPi shes

the access link to the visiti user 302 step 608 . The_user 302 | earns

the vi it or2iBEeeReR AARRRE WSS TBPLBoBsOR, Lot ar AT RES| PAddar eos

| ncluding hhsu8erngqdi £fet ) LRE e MAA {5E6EnEE9bn OLdde-01beESNANd,
ac e 308 the

the M DNS 402 sends to t user | P address corresponding to

the name (stkemb6id) eacllP0other.6 OSthel 2¥¥r Theformat368 sustnidssaa packet
using the I P address as the destination address) and transnmits the_packet
(step 892).taghephpneNvnausert ar aolinkgidestiddennlikanM¥hncanr alke

R T A S e R e R
interface equipment 1108 functions as an interface for
connecting the M-DNS 1102 to an IP network 1110 or a common
channel signaling network 1112, which can be implemented

25 by a common router, DSU or TA well-known as Internet
technology. The CPU 1104 controls the user information

database 1106 and external interface equipment 1108.
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In this way, the access link required can be set up taking the opportunity
of the access to the M DNS 402. The update of the |IP address including the
LA that is registered in the MDNS 402 can be nade at the | ocati on-uipSkh 862
of the M sCP . [Wien using a tel ephone nunber or the |ike as a user
identifier of an | P address] There is also a systemthat uses a tel ephone
nul -nber in setting up an access |link to a nobile station . Although the
user I D can be nmade identical to the tel ephone nunber intentionally) the

t el ephone Seeif bealhy nobiwibl b ﬁ@ﬁcgd;g@@ahautam ingiarngectieemite user
ID of the IP address which is independent .of the npbile station to be
connect ed. BRLREF n§MPOGineHe. sEngcpgkilﬂéW FEGPHERE UHSEY O R cess

to the MDNS 402, _the M DNS 402 n. regqister I e | at,i 0 ip
botween  he SHHRFRERSRE NG ERE T ddhett &5 (ifp O ebdnited Sty
between th 1 t ] l;.£4 i uppt_he
access Iin%%%egﬂgﬁqﬁﬁfﬁiﬁgr QIQEAJ?H)QB%I i xe t%@éa&lrrg ?I gpstati on
unrel ated toNv 24rough &he Rit&6021t hetePraddr esmiigientionR08, namd and the
| MJ can also be registered in the MDNS 402. Fig. 7 is a diagram

i llustrati nip@apescade P radixessi Af ithet heaw DN Ad0Rrat hent sladiimare nunber
or the 5 I NU gf the. mohile station 304 in.connection wth the donmai n nane
(nane) t hr dugh® aPYogte gﬂfée‘iﬁﬁ% FeSH? tRE e O t R nect ed to the
nobil e station 304. First, the termnal user 302 calls a special service
that accepts the login, for exanple ( step 701 ) . Receiving 10 the call,
the | P-CNV 398rawares donF iqieptooe o8mbhe ap-idMidt J( step 702 ) , and sends
an inquiry to the user 302 about whether to carry out the login ( step 703)
. The user carrilebagdware dargfi igusahioni f drheédrP -V dormnt i onbheg aad
password ( step 704 )_. The |IP-CNV 306 nmakes, between jt and M DNS 402 15
the securi t3P FHEERSEF L&t HokErMiRaEl PRRPLR | %) TR P Bvidtd- (14t ept?95 )

and then regis S I N j with
t he donai ne%%ﬁr&sﬁ? %%Qg %ﬁf?&%éﬁﬁﬂ%@ﬁoé\@t&g?ﬁ ?ggbtaeﬁchp onéefﬁr)l%%rber or
| MUl in theidpsabase idipncofhest i 0p1pd t h Thhe ritondty 1208 (aceRpdéey’) . 20
Thus, the M DNS 402 caetr}1 store the tel ephone nunber or IMJ in

cor r espondesekf nilpkatheomadirdesseg 1208 asldephomel Pumformatiofl12310red in

the MDNS 402 in connection with the nane, .an_access J]i.nk can_be

b5t abl | shed: LATHG R OHROFF Ry PR AT BE Vi ahE oSS RPN 9085 Thi s
w Il be desgribhed_in..r C i 8.4 N &H.9g. the_u 308,:i+$, about
to transm tﬁéh%agl?e 1%?&9 ﬁoégslflggstzggz' t@lgh%%%eﬁﬁofélﬁg%'tgrln@nal 302
connect ed totbhengohite v4Bhbsn iB04heAmdnody A206, the ademaD8asevHe an
inquiry including the domain nane ( name ) to the MDNS 402 ( step 801 ) to
have the nafeléoppsatedPn RAAEesErspA3AS -nunbee BEMPRY 1206em1g2) . In

this case, because the flag_ indicatin he a Sclink establishnment_is in
the OFF st at8eiPRes e a8z B, SRk bBTabrSnp eRE b cas o RRrt 8FeRPhms).
First, the MybN®i43ardIstofréBpohalieRheRe & \HEder -visi tbk, 1943 e i nquiry
about the location address to an MS 124 that nanages the | ocation and
the |i ke of stbeeinmndle. stht ican (ald@EBire teldpieont stnbedssandslihk LA

indicating the | ocation back to the M DNS 402 (Stlﬁf 805), and the M DNS 402
nmakes an enifgndafiprs aAliket AMUdaggbeEEero UsSipldt dnfearmatianr esShe st ep

806 ) . The 02, corru-r—~a the |LP--C T~ . respqonding to the
| ocation ob?%/gtgel}%’ a?"o%s%f’)éﬁgagﬁ %@é@?‘ ﬁnlgr::kl ]bzt%%écg?%?ﬁ%r %%D%i e station
304 using t At AURbehe 8t ihUknestPPCRO7L 20Re €8l ¥hnUpt hetwempand,
the 1 P-CNV 306 establishes the access link to the visitor nobile station (

step 808 ) 12THe arsexr 130Pid eme bhworke 12il$i.t oF oroeatampl esubiet fion&t (oA
t hrough the access link established (step 809), and sets UB in the termnal
the | P addr 8§saiRentiafngPhPsand Farthath ane weddpkoown iontprelBEAERSKand )

t he M DNS 402 back t 308 t.h P add di t
thg nane (s gﬁi‘g’nﬁsqu?'ﬁe ’hgﬁrE%Hgig&s%ﬁﬁ%ﬁ%i%aﬁﬁ':%%i‘f’%rWqﬁ%@gregs

as the destination address, and transmits the packet (step - 26
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- 6 SEP 2002 812). The IP-CNV 306, the routing destination, can transfer
the packet to the user 302 through the access |ink because the accesg H’%(U
has been established by the tinme the packet is transferred. 5 -6 1
[H erarchically structured LA] In the IP address as shown in Fig. 2, the

| ocation address (LA) can take a hierarchical structure. Such an exanple

W Il be described with reference to Fig. 9. 10 Fig. 9A illustrates a packet
structure. cTo P Iﬁ_sasc : a h_j .4yde a

| ocation ad rggghFEA)lﬁ\%\n%{ a%%q%%ﬁg?“s??hcﬁégé%f:?gslgg&i Ialjsnugétigt es an
exanpl e of peeddserabeld qaltest Huctohaectiommeitt arithdn dnltoddBehRdi cat es
a type of the address 15 structure. The LA 910 in Fig. 9H consists of a

net wor k i debhef C8U A0 Aandaarhedge oudeddess Yink mMapagement sdeht iafs er
912 indicates, a unit obtained biesubdividing t he nobi | e comruni cati ons

net work to €8kbadshmentrar radepgentls iagy e ssehinki E854Rg 1Ny, and

St b 1 oBPE Ry | RE CnBEE S Reickh aLiPh KBTI pMer D p st |
identifier (Hses)tRhe98quest NWHRAIiVEYE Wosed 1bRats®in MY Ldeiatibyed

regardl ess of the roam ng of the user in the nobile communications networKk.
25 Figs . 1lbégaegtlBndludingtesaen tdenplié€iefr )r ditroughhiche usxb@rnad t he
user identification information including the LA in the network, the total
of 12 bits,ivbasifaengquizment . 1313, sopesothe userpidepbifbeycinto
identifier 912, a 4-hit.nade identifier 914 and a 4-bit r identifier
(user 1Dy o888 vaeF; §0' 1RE6Rmatd brod L o HE aferibrde 1306, RESVLERR na
812 connect t . { DS r ﬁ&% t graiolR
com*runiﬂ?atigﬁg ﬁgtav\rgr‘a{%\%lﬂskta out&t}% jt'élgérilg%o? 2 pac E'(ejéte %%gﬁto aéjﬁglelrt eof
call ed userekeefinadl TPPEEEhed leguapmBlt €1312f 1 and8¥Gdnsmi ssibser ither node
Din N 820 in the nobile comuni cations network ( the network identifier,
node i denti¥rBNSatdheisiser dbachtiion segiisdratiier iBEermatdiomal are "1010",

"0101" and "0Q001",..respectively). The .networks 820 and _830,. and subscri ber
nodes 804y 5BCLEAINGEERG e 1oRR IR ‘hdteaaa o ihe rident EE RS
identifier d n Ldenti £ e +he kg OWML | K 'aﬂ_q_g]'t
net wor k ideﬁtﬁi ﬁﬁgr Q:E‘i'?ell%)gOm'l ?égﬁgntg%et%e% k:L N2 §E§% ?éggrsgﬁ e %t
net wor k st depegliest "fHdh "the Tigegubscri ber node C 824 is provided wt

node identifier "1100", the subscriber node Dis provided with a node
identifier "0101", and the subscriber node E is provided wth a node

identifier "Q011". These networks incluyde routing nodes 814, 822 and 832
for routi ng[ggii&tn@t %‘?fgrr?t'f@filﬁ'ﬁetsg:tag:.loﬁle packet 800 from the user

termnal 812 is pgpigned procedure by which a terminal user of a mobile

h a
h a
h a

station acquires a location address (LA) and learns his
20 or her own IP address will be described with reference to
Fig. 3, when the user originates a calling through the
Internet (as an IP host).
In Fig. 3, a terminal 302 like a mobile computer is
connected to a mobile station 304. An IP-CNV 306 is
25 1installed in a subscriber switching system to be connected
with the mobile station 304. The IP-CNV 306 is provided

with a location address LA as a visitor location subnetwork.
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as the calling address a network identifier, node identifier and user
identifier of " 1010 " , " 0101 " and " 0001 " , and is transmtted. A
routing node 0 814 in the NWB 810, to which the user termnal 812 is 6 SEP 2002
connected, carries out routing of the packet 800 using the network
identifier - 28 - 6 SEP 2002 (1010), and transmts it to the network
NWL 820. In the network NWL 820, the routing node A 822 routs the packet to

t he subscri ber de .D 826 usi t he nqode identifie 0101).. 5.The

subscri ber node %ﬁ%’g%gagpgga gl&ses qi‘fﬁ(‘aﬂsﬁhg&?%grﬁg iRNG i er
(0001), an st t cket 4 i L i bile
station SSgnlaés conné?t%ggfsga}téxg E%‘?%ﬁ%ﬁ@o?gmﬁ%gﬁt?@%%}%—%ﬁgl 852
whose user dmlenitéraeti so@¥dtiodwstht Aepaetyi nskrlq 1852 Iricnet yesoghe
packet 800. In this way, using the network identifier and node identifier
consti t uti nghrdeghoddie omlatte estatAosnalles dhl rpartyoutsieny 3@8 anagr ea
visited by a nobile station (,an area 860 in which the user Fis visiting

in thg Poretb?)i ﬂguEGrle%rFﬂ}eeﬁ .iIAIth%u’@ﬁPéllré P@FE@H}W?%%?nﬁyﬁ§%de in
sccortance haR e LAY SUUSFER L TRSE S ok v

di rect rout to the subscri ber node D
using the efbhm@nkeedticis aggsesm 4@uchl ADUH G116 EheciadH iMWheer O.
Thus i ncorporating the | ocation address in the address in the packet

enabl es t heodi pubflicogacigebf dalte padietrk)si nChdensaddr 892. tifans=mihs
present invention has been described in 25 detail with respect to preferred
enbodi ment 2 dRFHEL MBI sErgtirnpEeghgststacthe Wt - thiYrer olig achieve

rodi 1 G311 0fig; SChaRgesy LAt A1%:A00 Soualants M s PSy BY S BYe L R05E

link management means of the IP-CNV through a normal call
setup procedure of the mobile station (step 301).
Receiving the user location registration request, the
IP-CNV 306 notifies the terminal 302 of the self-location

15 address (LA) (1208 of Fig. 12) prestored as the visitor
location subnetwork through the setup link (step 302).
Incidentally, since the user possesses his or her own user
identifier, it is unnecessary for the IP-CNV to include
the user identifier in the notification information. Thus,

20 the IP-CNV can send a NULL signal ("0"s as in the present
embodiment, for example) as the user ID in the notification.
The terminal 302 completes its own IP address in the
Internet using the notified LA. More specifically, it
places the notified LA and its own user identifier in the

25 IP address. The IP-CNV 306 registers the user ID included
in the location registration request into the memory (user

ID information 1210 in Fig. 12) as the user location
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in the art without departing fromthe spirit and scope of the invention. In
addition, specified elenents, techniques and enbodi nents can al so be
applied to the teachings of the 5 present invention by inplenenting-\a§fiPolisl
changes wi thout departing fromthe substantial idea of the present

I nvention. Accordingly) it is intended that the invention herein be limted
only by the scope of the appended clains . 10 | NDUSTRI AL APPLI CABI LI TY As

descri bed ahoyes ¢ 1he; BACK Rl NS S| AL FRION s PRRKS! hEAPBUER! 9heSySt em

and packet "data transm ssion nedi um on the égggle comuni cat 1 ons networ k
systemin eGOrEEs§nMzbhthletpragentl i3nerd @ntesmivdlaonndcepa! teabl e
to the packet transm ssion according to the IP. - 30 - 6 SEP 2002
~LAIMS 1. Alpislaibnetwonkssi Fhentehndniad 30Q@pbperatesnasi amtlinmsrmetwor k
system for routing_a packet using 5 an | P address between a user in a

mobi | e comBfieERAdns afd \RFKESFRE e8P LG HSPRsPHE HE10G st owe

bi | [ ' t . t ' 1. SSI hod
Conpr | st ng Thaddinses (ARl R GRTra and ALt BT Gud R ELBS, o
f toth ' t [ ' ' t [ P
Sddr ass i e Be, LB 304 F O B A L eh 8 packdtoEby

mobi | e comB&i €ahhems tAdvaiK Fyst esrminall o2 imn wsliigsashakheng a
hi erarchi cal structure which includes_at [east a network identifier
i ndi cati ng teuBisabdng deliinaaswidestinatippbiaddresimuritatiDeddreessr k,

that is notified as the calling address and includes the
10 LA of the terminal 302, so that the routing in the mobile
communications network is carried out (step 305).

In this way, the terminal 302 transmits a packet using
the IP address including the LA and user ID as its own
address, and can receive a packet from the party.

15
[Calling from another user ]

A calling procedure from the party user (IP host) 308
to the user (IP client) 302 having the IP address including
the LA in the mobile communications network will be

20 described with reference to Fig. 4.

In Fig. 4, the user 308 is about to conduct a packet
communication with the user of the terminal 302 connected
to the mobile station 304 in the network, using the IP
address including the LA and user ID. Let us assumed here

25 that the access link of the mobile communications network
(that is, the IP-CNV) to the user 302 has already been

established (establishment of such an access link is not

- 19 -



and a node identifier provided in connection with a term nation node of an
access link in the network; storing the IP address in connection with a
domai n name in a database in a domai n-name server; 20 routing the padk¥tf 206
accordance with the |ocation address and the user identifier in the IP
address; and notifying a donmai n-nane server of a newy generated | P address
containing at |east the |location address constituting the IP address, with

tt h in 25t bi | e, icati t K t th
user i nsi dESTCBPERBeTRy RASTEEE ot b PENSCRETAGIK Syl - whe an_

i ' l.ish h I h iklke - - EP
oos 32 corsiii £at PoReTh s eR AL IpEnTR SRigndes BRI RG, elle 1a ef o e

system 2. e HOeKBE HHAKS FHWN shdRe anhdckalemedmal ot IrinB Y n&méyrt her
conprising the steps of: routing the packet to the network in accordance

with the netfivditie ucent Blizehasralreadytbeepacéegistereleinerine iEttiaivasede i n
accordance with the node identifier; and 10 uni quely specifying an access
link i nSt hee® eERenMrPA® ffife | Hhacdemainceafia P Reetise? thenmpbide the

term nation_ node having a table oring.a.carr.espondi r.el.ationshi
bet ween thec?fBIBPnfLEf@ﬁt‘i_ =t #\‘ﬁofﬁe?ﬁﬁ%ﬁgﬁzﬁ%&ﬂrﬁ%ﬁ ntg}g? H@@i%e%i ’Pgﬁk: 15
3. The packelsbrapsd sl BUoadsas ¢! JuTad ud ddaérideal YaLREY COMPYi Sing
the steps of: routing the packet to the term nation node, referring to the
| ocati on addresFimst | stikstuset y308nskRds ubo gtied YM-sPNSi 492 ngn aimhaqetegs |ink
in the termnation node in accordance with the user identifier, the

t er m nat i onimodvdiag ndren name eoft bhenysgrec G2 s(@iep ng0t &t at i BrehMp
bet ween thm e

D g s e IO e e 4 YR e ecpesge ok, 20
the steps Oﬁ'ig. 11) using the name of the user 302, obtains the IP
address of the user 302 including the corresponding LA and
the like (step 402), and sends the IP address obtained by
the search back to the user 308 (step 403). The user 308
15 assembles a packet using the IP address obtained as the
called address (destination address) and transmits the
packet. The mobile communications network carries out
routing in the network up to the subnetwork IP-CNV 306 using
the LA in the IP address (step 404). The IP-CNV 306
20 transmits the packet to the access link corresponding to
the mobile station 304, using the user ID in the IP address
(step 405). This enables the terminal user 302 to receive
the packet transmitted from the user 308. The user 302
assembles a response packet by placing in its calling
25 address section the IP address including its own LA, and
sends the packet back to the user 308 (steps 406 and 407).

In Fig. 4, the foregoing explanation is made on the
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- 32 - 6 S E P 2002 having the domai n-nane server send the |IP address
back to the user in the nobile comunications network systemor to the user
i nsi de or outside nobile communications network systemin response tb S&A 2002
inquiry fromthe user about 5 the |IP address using the domai n name; and
havi ng the user that sends the inquiry carry out a packet conmmunication
using the I P address sent back. 5 . The packet transm ssion nethod as

clai med in.glaj ﬁionl%faw &ngaggaersi $iRg hhe pEenseekaiAfieiddd,i0,2

menory for managi ng an access |1 setup state I n the domai n-nane séerver

when the i R@d Rernsi$LNt 309, t ARAJERBI e DalB oBE bt iveedN L HASIF WAd Kk & he
access link term nation node to set 15 up an access |ink when the access

li nk i s notinesihabinghele I6A ofTtidepuskat 30 2aandi tiee glommthathres (clamerkd in
claim5 , further conprising the step of settiag a flag indicative of an

access | i nRafefFrmmerdifEcaccedd Ithk HPNe40p- anthoocahappishmeant is
The packet i At SebeRemRy U T AP EEREICHC Ty e b PSS
wher ei n t hg,;d0iTB) Hiy NBER GeYMSIL&ENES dh6Se 28etRg 11.P address by acquiring
fromthe nobile comunications network systema | ocation address of the
user in the nobile comunications network system - 33
[Establishment of the access link]
The establishment of the access link by the terminal
10 302 connected to the mobile station can be implemented in
the following two methods.
(1) Establishment of the access link taking the
opportunity of power up of the terminal.
The access link is automatically set up by the terminal
15 302 when the mobile station 304 and terminal 302 is turned
on, that is, when the terminal 302 becomes accessible from
other terminals.
The establishment of the access link will now be
described with reference to Fig. 5.
20 When the power of the mobile station 304 and terminal
302 is turned on, an access link is set up between the
terminal 302 and the IP-CNV 306 in the same manner as the
call setup in the mobile communications network (step 501).
The identifier of the user is sent to the IP-CNV as a
25 location registration request when establishing the access
link. The IP-CNV 306 sends the LA (visitor location

subnetwork) assigned thereto back to the terminal (step
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6 SEP 2002 8. The packet transm ssion nethod as clainmed in any one of
clains 1-7, wherein the packet including the IP address is routed in
accordance with the TP address with or without 5 encapsulating the _pagke]
9. A packet transm ssion systemin a nobile comunications network system
for routing a packet using an | P address between a user in a nobile
comuni cat 3. ons 10 network system and a user inside or outside the nobile
comuni cat i net Kk . S@f LANSIE S AN TSY i,Si Ng:
means for s or?hg gﬂ%og§¥§%ﬁﬂ%bd?%gsggﬁéggtgggpﬁﬁééﬁ ﬁfggr%?ﬁgéégTé rin
the mobi | e kONFHAL gt tABSLAGEIOEKvAE. SYPhENTPOERVE B 6 TE 8fdEeEBes8EN @
packet transmtted and/or received by the user in the nobile comunications
net wor k sysilemof t tieel beamioaladlresishavi tige auseer abchnfabmsttriicat usieeahi ch
includes at least a network identifier indicating a subdivided network of
the nobil e CO2E@nAfinFdat-i drd) ned Wbk, MEMATY ﬁ’@dé%qjé%ﬁ??i tPcpitd@nded in

connection with ter.m nati on _node of an .access, link,in e twork: _a
domai n- am?%ﬁﬁ§gFa%ﬁ9quﬁqéF5m8g%88as@Qéiﬁ$$éf%ﬁ Fbeaéﬂlﬁég%?F%oﬂﬁection
with a domai NaN5n ac i t a t ol cordan LLh th

| ocati on g?Eress an%%?ﬁgﬁugér£ﬁ§e%§?%rggtiQEFﬁéeﬁg %%ggggs?&g%dss g&é -66
S E P 2002 m@wisel eontfin fod fidods degeiwbrRaetapy \BU3 pf aAtewhe geareated | P
address containing at |east the |ocation address constituting the IP

address , wviier;etpawtibiehethigdt-DNS 02 obbthe haddress iiorsludingr k

systemor the 5 user_inside or outside the nohile comunications network
the LA of the terminal 302 (step 504). The M-DNS 402

10 registers it in connection with the domain name (name),
using the user ID, for example (step 505).

(2) Establishment of the access link taking the
opportunity of an inquiry using the name.
As illustrated in connection with Fig. 4, when

15 accessed by another user, an inquiry is sent to the M-
DNS 402, first. The access to the terminal 302, if it has
not yet been established, can be carried out by
establishing the access to the terminal 302 taking the
opportunity of the inquiry.

20 To achieve this, the M-DNS 402 is configured such that
it has a flag for indicating whether an access link is
established or not, and commands IP-CNV 306 to establish
the access link when the flag is in the OFF state (that
is, when the link is not set up). This will be described

25 in more detail with reference to Fig. 6.

In Fig. 6, the user 308 is about to transmit a packet

to the user of the terminal 302 connected to the mobile
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system when an access |link is established between the user in the nobile
communi cations network system and the nobil e comuni cations networ k_%yscEtPeiab
10 10. The packet transm ssion systemas clainmed in claim9 further /
conprising: neans for routing the packet to the network in accordance with
the network identifier; nmeans for routing the packet to the term nation
node 15 in accordance with the node identifier; and neans for uni9uely
speci fyi ngtafisoce3®4link in the term nation node in accordance with the

user identifier, the term nation node havi nr?(?a tabl e storing i ai
BReURGRZer 20

correspondi ng A8 40 BREhi b, HERQESEFET hel 82BN YA i ¥P AL BN

I denti fyi the access link._ 11, .Th ack rys 1 $SI 0 wst.em as_cl ai ned
in claim gﬂe B@W Wﬁ)&l%l trpegﬁge %ﬁfN!’%Lftl ng‘st%ﬁaé) &’9 _ ettot a_tvﬁe

term nati pRenodie TRARILLE g0l P fp! Agaben pddegston) | SPRREetY: and
means for uni quely specifying an access link inthe"term'nati on node in

accor danceagel,h 4 heompeetedgmpt idfddfess AScludsng EhB 200Z 4ot epei nati on
node having a table storing a corresponding rel ati onship between the user
i denti fi epbdadried, nbubeonilyerithe yisert b ascebiaingd, soaoausghdhgacket

having ©néldsmiHeTGABLES JBe auinel ik establToient ' Is"dn TS 1"
OFF state. Thus, the M-DNS 402 tries to set up the access
link (step 603). First, the M-DNS 402, using the user ID,
sends an inquiry about the location address to an M-SCP
124 that manages the location and the like of the mobile
station (step 604). The user ID must be made identical
to the identification number like the telephone number of
the mobile station, which is used by the mobile
communications network for the location management. The
M- SCP 124 sends the LA indicating the location back to the
M-DNS 402 (step 605), and the M-DNS 402 makes a data entry
of the LA in the database (step 606). Using the LA, the
M-DNS 402 commands the related IP-CNV 306 to set up an
access link to the visitor mobile station 304 and terminal
302 (step 607). Receiving the command, the IP-CNV 306
establishes the access link to the visiting user 302 (step
608). The user 302 learns the visitor location subnetwork
(LA) (step 609), and records the IP address including his
or her own LA in the terminal (step 610).

On the other hand, the M-DNS 402 sends back to the user
308 the IP address corresponding to the name (step 611).
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address back to the user in the nobile conmunications network system or the
user inside or outside nobile 10 comuni cations network systemin r@s§dPrife
to an inquiry fromthe user about the |IP address using the donain nane; and
means for having the user that sends the inquiry carry out a packet

communi cation using the | P address sent back. 15 13 . The packet

transm ssion systemas clainmed in claim12 , further conprising: neans for
referring t@he nesery306r asweadiler an becket Misikgsdthe EP asédresshas
domai n-nanme server when the inquiry 20 is sent to the domai n-name server;

and neans fd&he rﬁ%ﬁéﬂléﬂﬁﬁgoflh@déi:rc%%% | aAR tEpRpRdtiSort v deacketet sdeman
access link ac I s,not establishe 25, .14. The packet
transn133|o§{g%te ﬁfaﬁﬁ&dg%ﬁ ar o Q9d$%§t§nP519§ rein the
domai n- nane S | le
conmmuni catlci):'r%fg‘éI %%geﬂ?é%ﬁi&%?éogh dl?égrékz‘és)%g?lem oca |on S}(}e iﬂ of
the user inydwai®®i tBeCoBBERBISC AN T AL MUK SHSISTA sHEG: bihenhea¢ele
transm ssion systemas clainmed in claim9 , 5 wherein said access link

t ermi nati on timlepackeétdas: taansfeniek. managenent neans for establishing or

rel easing an access |ink; neans for storing the |ocation address; neans for
storing user Ioc&Pt5@%%xﬂ%ﬁra¥$%naccess Iink required can be set up

taking the opportunity of the access to the M-DNS 402.
The update of the IP address including the LA that is
registered in the M-DNS 402 can be made at the location

update of the M-SCP .

[When using a telephone number or the like as a user
identifier of an IP address]

There is also a system that uses & telephone number
in setting up an access link to a mobile station. Although
the user 1ID can be made identical to the telephone number
intentionally, the telephone number of the mobile station
substantially differs from the user ID of the IP address
which is independent of the mobile station to be connected.
Accordingly, in the setup taking the opportunity of the
access to the M-DNS 402, the M-DNS 402 can register not
only the relationship between the domain name and the IP
address, but also the relationship between the domain name
and the telephone number.

When setting up the access link using a unique

identifier(IMUI) affixed to a mobile station unrelated to
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10 information in a nenory in response to a |ocation registration request
froma user, and for providing the user wwth the | ocation address of Er&
user; and nmeans for transmtting the user |ocation registration inf’cﬁr 108h
to the domai n-name server in response to the 15 | ocation registration
request fromthe user, and wherein said domai n-nane server includes: neans
for storing the IP address including the | ocati on address of the user;

means for tﬁl*g@'fpngah!&%s%sertﬂ@%émgfnrﬁ h! Gl ‘{rﬁeZ(iMLEf 0(?@‘ pam the

access |ink term nation ndde; means or updating t ress u3| ng

the user | ocagioteied Sty atnomipRer avi.on received. 16. The packet
transm ssion systemas clainmed in any one 25 of clains 9 to 15, wherein the

packet i ncludi nFitdwe TPiaddr disgram aljtthdstnahmngrdamaﬂsm afhe | P address
with or without encapsul ating the packet. - - 6 SEP 2002 17. The
packet traW%%F@i‘flé‘}gstJé?ntése MPRe4PA ’a'H? ggﬁée@pngea,mﬁn@exoog(;the

T oL ot DB S s B pbELE BELEORANSOE HBLUABRIRANS L cBLOALAG,E U
table storifgnshendsr) [dh+rSugRNECELILIR wctb@d&fga!faoﬂﬁ%@fﬁ@fmiﬂann s
carried out to the domai n-nan® server using the domaln nane. -
302 connected to the mobile station 304.
First, the terminal user 302 calls a special service
that accepts the login, for example (step 701). Receiving
10 the call, the IP-CNV 306 stores the telephone number or
IMUI (step 702), and sends an inquiry to the user 302 about
whether to carry out the login (step 703). The user carries
out the login using his or her own domain name and password
(step 704). The IP-CNV 306 makes between it and M-DNS 402
15 the security check of a domain name base using the password
(step 705), and then registers the telephone number or IMUI
stored in connection with the domain name (step 706). The
M-DNS 402 stores the telephone number or IMUI in the
database in connection with the domain name (step 707).
20 Thus, the M-DNS 402 can store the telephone number or IMUI
in correspondence with the name.
Using the telephone number or IMUI stored in the M-DNS
402 in connection with the name, an access link can be
established taking the opportunity of the access to the
25 M-DNS 402. This will be described in reference to Fig.
8.

In Fig. 8, the user 308 is about to transmit a packet
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- 6 SEP 2002 18. A processing nethod in a nobile cornnunications network
system for routing a packet using an TP address between a user in a nobile
communi cati ons network system and a user inside or outside the nobit& SEP 2007
comuni cati ons network system the processing nethod conprising the steps
of : notifying a domai n-nane server of an | P address of the user in the

nobi | e conmuni cati ons network systemincluding a |ocation address ,of the
user in thedophkeus@ANHE Calid obsrnehwlr 3O s ysdreiecvdentan taecaspiiak is
est abl i shed between the user in the nobile comunications network system
and the nolsta&ttonmdbidcati ons network system and storing the notified IP
address in connection with a domain nane of the user in the nobile

communi cat i ons @et vigr Figsstbomthien ugedatlfasends eRelnandiny- Adfl wEngr. 19.

pules o) ek s e Do B B 05 A0 PALGDIBD T Amae o °
ook 572V A" ety Lo B S dmale RS, STMVELORS

at a donai re@RNe SBAHVENisathdd, At ehe hRayseidicathagnbhelfccess
comuni cations networlt system by acquiring a |l ocation address of the user

i n t he nobilEnkoastabddshmenhdsnwbnktsey OFhstede athepiaPlSus0detmbesg t he
| ocati on address of the user in the m)be' | e congygi c\?\#i_on net wox|l c_syst em
n

and storingt®hEededt atRe RPCEEEr dddK n Thhe thsk.d M7

of
the user in e e i.catl r e 23 - 6. S EP
2002 in a d%@gbagggbﬁ tJc %‘%n%%&%dﬁgé;& 1'grggré\l/§e)ro.Jf }3%?1( ,A'Qr%rbcli ea%olnr%ﬁ}%'lg%ti ons
network sysisghtoh He Ul bdgt fPoRaakRireds N adh TP-Redr €93 hefMehgss’ in a
nobi | e conmuni cati ons network system and a user inside or outside The
nmobi | e comthechdcatsoneandr the syidtemf the mobile soatiloncestepss ) wor k
system conprising: neans for notifyi %a domai n- nane_server of an IP

address of The Mse$CR nt2hesaBEB| &Eh€ohtuitdiGinGetier ROSAIEIaR iPRFYdi ng a
| ti d t i il i i t
when an acceRstRenpITs 367, (BRER° dERL . i TG DN A I i L St o

conmuni cat i gRErRebWOtkesTat £/ BNel dAea@SE | o CUIPIE €8t tRESTPJPF&sSYSt em
and the donuai n-nhanme server including a database storing the notified IP

address i n ¢stepctlitm) w tTha MebNEn4AGadncopinaniés udw Ih-CINE BObil e
communi cations network system. 21. A nobil e conmunicati ons network sgstem

for routingCAXFESRANGERYgta e LAfRteQd PREESRES LR &Lt P2t Tes

comuni cat | SR nEPeept T8RP et IR SR PR R R PRAS

conpri si ng Aufi®e NoNaMUse(¥eep B0g )JONRECHRNENS ELME! cOMMINES, NTie MEANS
for generating an TP address of the user in the nobile comrunications
net wor k sysTBmCBYV a3Qfui eshgbdirbest ithe anfass bink heoutke vasthemobil e

oo oas of PADLIE Pt 1 (Bls BOB3 AR en e Tt aarp s, bheaniShhe,
dat abase Stﬂgb%g;itct}? QﬁBﬁ%%%%%kZRL%F”ﬂ%oﬁéhC%Qeﬁ&beﬁsj 148x - 6 SEP

2002 with a domal n nanme of the user in the Tobile comruni cati ons network
system 22. eAtadiiishedmigtiepatdos, rendwsétsyapeimf eher cudrniighal pehket
using an | P_address between a user in a nobile conmunications network
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InFigs. 10A and’10B, auser Xof acalling user terminal
812 connected to a network NW3 810 inside or outside the
mobile communications network is about to transmit a packet
800 to a user F of a called user terminal connected to a
mobile station 850 in a subscriber node D in NW1l 820 in
the mobile communications network (the network identifier,
node identifier and user identifier of the called user
terminal are "1010", "0101"” and "0001", respectively).
The networks 820 and 830, and subscriber nodes 824,
826, 828, 834 and 836 are each provided with a network
identifier and a node identifier. The network NW1l 820 is
provided with a network identifier "1010", and the network
NW2 830 is provided with a network identifier "0101". The
subscriber node C 824 is provided with a node identifier
"1100”, the subscriber node D is provided with a node
identifier "0101”, and the subscriber node E is provided
with a node identifier "0011”. These networks include
routing nodes 814, 822 and 832 for routing packets
transmitted thereto.
The packet 800 from the user terminal 812 is assigned
as the calling address a network identifier, node
identifier and user identifier of "1010", "0101" and "0001",
and is transmitted. A routing node 0 814 in the NW3 810,
to which the user terminal 812 is connected, carries out

routing of the packet 800 using the network identifier
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@LO%& () - 10784 6) - 1M WraiMEPECit0to the network NWl 820. In the
network NW1l 820, the routing node A 822 routs the packet
to the subscriber node D 826 using the node identifier
(0101).

5 The subscriber node D 826 sets up an access link using
the user identifier (0001), and transmits the packet 800
to the mobile station 850. The mobile station 850 is
connected to two terminals, one of which is the terminal
852 whose user identifier is "0001". Thus, the terminal

10 852 receives the packet 800.

In this way, using the network identifier and node
identifier constituting the location address LA enables
a direct routing to an area visited by a mobile station
(an area 860 in which the user F is visiting in the foregoing

15 example).

Although the foregoing routing is made in accordance
with the location address with the hierarchical structure,
direct routing of the packet 800 can also be made to the
subscriber node D using the entire location address

20 ("10100101”) in the routing node O.

Thus incorporating the location address in the address
in the packet enables the direct routing of the packet using
the address.

While the present invention has been described in

25 detail with respect to preferred embodiments and methods,
it will be understood that numerous modifications, changes,

variations and equivalents will be made by those skilled
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the invention.
In addition, specified elements, techniques and
embodiments can also be applied to the teachings of the
5 present invention by implementing various changes without
departing from the substantial idea of the present
invention. Accordingly, it is intended that the invention

herein be limited only by the scope of the appended claims.

10 INDUSTRIAL APPLICABILITY
As described above, the packet transmission method,
packet transmission system and packet data transmission
medium on the mobile communications network system in
accordance with the present invention is suitably

15 applicable to the packet transmission according to the IP.
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1. A packet transmission method in a mobile
communications network system for routing a packet using
5 an IP address between a user in a mobile communications
network system and a user inside or outside the mobile
communications network system, said packet transmission
method comprising the steps of:
storing a location address and a user identifier of
10 the user in the mobile communications network system into
the IP address within a packet transmitted and/or received
by the user in the mobile communications network system,
the location address having a hierarchical structure which
includes at least a network identifier indicating a
15 subdivided network of the mobile communications network,
and a node identifier provided in connection with a
termination node of an access link in the network:
storing the IP address in connection with a domain name
in a database in a domain-name server;
20 routing the packet in accordance with the location
address and the user identifier in the IP address: and
notifying a domain-name server of a newly generated
IP address containing at least the location address
constituting the IP address, with respect to the user in
25 the mobile communications network systemor the user inside
or outside the mobile communications network system, when

an access link is established between the user in the mobile
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2. The packet transmission method as claimed in claim 1,

5 further comprising the steps of:

routing the packet to the network in accordance with
the network identifier;

routing the packet to the termination node in
accordance with the node identifier; and

10 uniqgquely specifying an access link in the termination

node in accordance with the user identifier, the
termination node having a table storing a corresponding
relationship between the user identifier and the number
identifying the access link.

15
3. The packet transmission method as claimed in claim 1,

further comprising the steps of:
routing the packet to the termination node, referring

to the location address in its entirety; and

20 uniquely specifying an access 1link in the termination
node in accordance with the user identifier, the
termination node having a table storing a corresponding

relationship between the user identifier and the number
identifying the access 1link.

25
4. The packet transmission method as claimed in claim 1,

further comprising the steps of:
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or to the user 1n51 e or outsule mobile communications
network system in response to an inquiry from the user about
5 the IP address using the domain name; and
having the user that sends the inquiry carry out a

packet communication using the IP address sent back.

5. The packet transmission method as claimed in claim 4,

10 further comprising the steps of:
referring to a memory for managing an access link setup
state in the domain-name server when the inquiry is sent

to the domain-name sexrver; and

instructing the access link termination node to set

15 up an access link when the access link is not established.

6. The packet transmission method as claimed in claim 5,
further comprising the step of setting a £flag indicative
of an access link setup when the access link is set up and
20 an IP address is newly registered in the memory for managing

an access link setup state.

7. The packet transmission method as claimed in any one
of claims 1 to 6, wherein the domain-name server generates
25 the IP address by acquiring from the mobile communications

network system a location address of the user in the mobile

communications network system.
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10" " aMupff9tiCaims 1-7, wherein the packet including the IP address
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10@ 8f 109 ()-1j @y#109%n& ()-2% E . ki kG 1inme[9~\: 10! ! * T#10%00& () - Sy! @10%
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~o-\:10ttH! lérlloo %é&i‘lelsslgzdt/w%e(r) 'Q&gg‘ér&lg) a rlngb]:ﬂe communications
10 network system and a user inside or outside the mobile
communications network system, said packet transmission
system comprising:
means for storing a location address and a user
identifier of the user in the moblile communications network
15 system into the IP address within a packet transmitted
and/or received by the user in the mobile communications
network system, the location address having a hierarchical
structure which includes at least a network identifier
indicating a subdivided network of the mobile
20 communications network, and a node identifier provided in
connection with a termination node of an access link in
the network;
a domain-name server including a database storing an
IP address in connection with a domain name;
25 means for routing the packet in accordance with the

location address and the user identifier in the IP address;

and
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1 lo0. he packet transmission system as claimed in claim 9,
further comprising:
means for routing the packet to the network in
accordance with the network identifier;
means for routing the packet to the termination node
15 in accordance with the node identifier; and
means for uniquely specifying an access link in the
termination node in accordance with the user identifier,
the termination node having a table storing a corresponding

relationship between the user identifier and the numbex

20 identifying the access link.

11. The packet transmission system as claimed in claim 9,

further comprising:

means for routing the packet to the termination node,
25 referring to the location address in its entirety; and
means for uniquely specifying an access link in the

termination node in accordance with the user identifier,
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5 12. The packet transmission system as claimed in claim 9,
further comprising:
means for having the domain-name server send the IP
address back to the user in the mobile communications
network system or the user inside or outside mobile
10 communications network system in response to an inquiry

from the user about the IP address using the domain name;

and
means for having the user that sends the inquiry carry

out a packet communication using the IP address sent back.

15
13. The packet transmission system as claimed in claim 12,

further comprising:
means for referring to a memory for managing an access

link setup state in the domain-name server when the inquiry
20 1is sent to the domain-name server; and
means for instructing the access link termination node

to set up an access link when the access link is not

established.

25 14. The packet transmission system as claimed in any one
of claims 9 to 13, wherein the domain-name server generates

the IP address by acquiring from the mobile communications
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5 wherein said access link termination node includes:
access link management means for establishing or
releasing an access link;
means for storing the location address;
means for storing user location registration
10 information in a memory in response to a location
registration request from a user, and for providing the
user with the location address of the user; and
means for transmitting the user location registration
information to the domain-name server in response to the
15 location registration request from the user, and
wherein said domain-name server includes:
means for storing the IP address including the location
address of the user;
means for receiving the user location registration
20 information from the access link termination node; and
means for updating the IP address using the user

location registration information received.

16. The packet transmission system as claimed in any one
25 of claims 9 to 15, wherein the packet including the IP
address is routed in accordance with the IP address with

or without encapsulating the packet.
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of claims 9 to 16, wherein the access link termination node

includes means for storing a user ID when the user transmits
5 a signal, and the domain-name server has a table storing
the user ID in connection with a domain name after login

is carried out to the domain-name servexr using the domain

name.
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in a mobile communications network system and a user inside or
outside the mobile communications network system, the processing
method comprising the steps of:

notifying a domain-name server of an IP address of the user
in the mobile communications network system including a location
address of the user in the mobile communications network system,
when an access link is established between the user in the mobile
communications network system and the mobile communications
network system; and

storing the notified IP address in connection with a domain
name of the user in the mobile communications network system,

in a database in the domein-name server.

19. A processing method in a mobile communications network
system for routing a packet using an IP address between a user
in a mobile communications network system and a user inside ox
outside the mobile communications network system, the processing

method comprising the steps of:
generating, at a domain-name server, an IP address of the
user in the mobile communications network system by acguiring
a locatlon address of the user in the mobile communications
network system fxom an apparatus managing the location address
of the user in the mobile communications network system; and
storing the generated IP address in connection with a domain

name of the user in the mobile communications network system,
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HSY& Q:ommunlcatlons network system, the mobile communications

network system comprising:

means for notifying a domain-name servexr of an IP address
of the user in the mobile communications network system including
a location address of the user in the mobile communications
network system, when an access link is established between the
usexr in the mobile communications network system and the mobile
communications network system: and

the domain-name server including a database storing the
notilfied IP address in connection with a domain name of the user

in the mobile communications network system.

21. Amobile communications network system for routing a packet
using an IP address between a user in a mobile communications
network system and a user inside or outside +the mobile
communications network system, the mobile communications
network system comprising a domain-name server, the domain-name
server comprising:

means for generating an IP address of the user in the mobile
communicatlions network system by acguiring a location address
of the user in the mobile communications network system from an
apparatus managing the location address of the user in the mobile
communications network system; and

a (atabase storing the generated IP address in connection

_40_



- 6 SEP 2002

with a domain name of the user in the moblle communications

network system.

22. A mobile communications network system for routing a packet
using an IP address between a user in a mobile communications
network system and a user inside or outside the mobile
communications network system, the mobile communications
network system comprising an access 1link termination node and
a domain-name server, wherein

the access link termination node comprises:

access link management means for establishing or
releasing an access link;

means for storing own location address;

means for storing location registration information
in a memory in response to a location registration request f£from
a user, and for providing the own location address to the user;
and

means for transmitting the location registration
information to the domain-name server in response to the location
registration request from the usexr, and

the domain-name server comprises:

a database storing an IP address of the user including
the provided location address in connection with a domaln name
of the user;

means for receiving the location registration
information from the access link termination node; and

means for updating the IP address using the received

location registratlon information.
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