SPECI FI'CATI ON ' TI TLE OF THE | NVENTI ON PACKET TRANSFER METHOD AND
PACKET TRANSFER SYSTEM I N MOBI.LE COVMUNI CATI ON NETWORK SYSTEM  AND
MEDI'UM FOR PACKET DATA TECHNI CAL FI ELD The present

i nvention relates to a packet transm ssion met hod, a packet

transm ssion system and a packet data transm ssi on nmedi um f or
transmtting digital information 5 on a nobile comrunications network
system and nore particul ar | gpEOIRILATEN t r ansm ssi on met hod, a
packet transm ssion system and a packet data transm ssion nedi um
according to the IP, the Internet protocol. 10 BACKGROUND ART
Conventionally, there has been a packet transm ssion system such as
the Internet constructed on a nobile comuni cati ons network system

The convenm systam lL.es out unique control inherent in the
nobi | e net _ ElSCX?oﬁg[?hiIM@?i on address managenent and pursuit
cal ling I nherent in nobile radio conmuni cations. To performthe

uni que control inherent in the nobile radi o comunications on the
packet i nf oKD TRANSFER/NETHOD AND PACKET PRANSFER SYSTEM IN MOBILE

COMMUNICATION NETWORK SYSTEM, AND MEDIUM FOR PACKET DATA

TECHNICAL FIELD
The present invention relates to a packet transmission
method, a packet transmission system and a padket 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 a__ddress management and pursuit calling
inherent in mobile radio communications. To perform the
unique control inherent in the inobile radio communications

on the packet information sent from other systems, IP



dat agram encapsul ation according to the known ~comuni cations RFC
techpique is carried out (see,. pp. 800- 803 of "Internet RFC handbook"
supervi sed byH demat su KASANO, Ascii Corp. Tokyo, 1998). It converts
in a fixed 5 node of the nobile conmuni cations network systemthe packet
i nformation into a packet according to the protocol of the nobi | e
communi cati ons network system by encapsul ati ng the packet I nformati on

W th 2, Packeiagagoedl UhddbilaPiBhoaloording Mbh eHEPRpiRpOTTUNI cat i ons

network system roug e nmobile

comuni cat i adSmiiGh'i@dtions RFESt €&chh! qu@Ci@tcaﬁriéan@mtt teskd p pplobile
station after renoving the encapsul ating packet in a fixed node

near the nob808-803t o6n" IntehaerboBFCehandbmkcasupns;‘wsed MH@dlenﬁisswm
15 Such_a_conver.si on, however, inposes _qQverload on node t hat

carries out KXRSANGny ASSich GxRyr FokyPe LA28). Iﬁr SPHE'&rFﬁ ina fisred

comuni cat i e t}?] I he
packet i g’cr gtgég‘g é‘%‘@ﬂ% ﬁ%%ﬁ'@ Fongnu{ﬂ.cat%?or ma b on %}g@‘?gn@% ?‘)% 031%12
that amount.jnf@8rmatidd 1%% td packdie ddc%fﬁ&ﬁé'w i bhrictodsl | @ﬁ%ﬂi@ned
because the information is tranSmtted to the nobil station through
t he fixed naoebihet conmums:aim;omsnmetworkr system bymncapsnlmmng:ethe
However, constructing a seani ess stem mat chi ng an__ 25 external protocol

is difficul tp%ebaﬁsénfﬁmte}r@m% k@ packelyagcording fe the pretcak

Identified a,ifhd ffordi 1€ Communications network system, and transmits

10 the packet through the mobile communications network
system. The packet is transmitted to a mobile station
after removing the éncapsulating packet in a fixed node
near the mobile station in the mobile communications
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 packét cannot be identified as in the fixed

network because of the roaming of a terminal in the mobile



net work because of the roaning of a terminal in the nobile

-2- ol communi cati ons network system An obj ect of the
present invention is to construct on t he nobi |l e comruni cati ons network
system a seanl ess packet transm ssion systemthat can obviate the
necessity for 5 carrying out the protocol conversion between the nobile
communi cations network system and an external packet transm ssion

system comnanitons AEEwbNENSMm 10 To acconplish the

obj ect, the present invention provi des a packet transm ssion nethod in
a nobile conAmiaiajeéobsofictherpreyshtnihventdan g padndtmsecbdon

an | P address between a user in a nobile conmunications network system
and a user ikbBedecbilecerpunigatisoms aeciprorls Fstenta seanHas®macketem

th ket t 1 SSi 0 th | Si th f: . tori

2 Tocati on oBARBETLERIGR SEPCPRoRReY B obviate, tHE focesehtr fot o |
tion _ _ t 3

v ansn { Ced CRar ST L 2T ehhg, PG ool | ABnvRrBERE Botesh] theh it Le.

network syst@Simunicdiions netwbel! isybtde M@kah extzasnailiapgekett h the
| ocati on address and the user identifier in the |IP address. This

makes it postrahemissin espatem.packet transni ssion nethod 25 based on the
| P address throughout the nobile comuni cati ons network system and t he
external system The | ocati on address may have a hierarchical

-3 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 Dbased 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 conprise at |east a

network ixdentifier indicating a subdivided network of the nmobi | e
conmmuni cations netwgrk, and a node identifier 5 provided in connection
.wWth a termnation node of an access link in the network. The
packet transm ssion nethod further conprising the steps of:

routing the packet to the network in accordance with 10 the network
identifier; gtructurd.outing the packet to the term nation node in
accordance with the node identifier; and transmtting the packet
fromthe tern natThen hbdralrghical sstrmuctugeamayccomprisé at deasitataed
nobi | e communi cations _ 15 network_in accordance _w th the user identifier.

The packet tRQRYRTYsidentdifiiar rindieatingpni Svhgivided netyik @f :the

~routing the ket to the Iermnation,nod r rri .21 Q 1 | ocation
address in irﬁiﬁﬁﬁﬁ qu%%a%ﬁgg gewpfﬁg'm%_iﬁ?né 5%8%&8?&}%%?’3%& he

term nat 50N AREEiBKd in cSRhEELHBH ¥ tRCESShiNEt2bnanbAkabEERRIddEs

comuni cat i ons network i n accordance with the user identifier.

At | east thelinkatinortheddietworkostituting the IP address may be

transmtted to the user in the nobile 25 comunications network 'system or

to the user insi @hepacket diransgmpissiopoBethodoftithed compniaing Khe

system when a1 access link is established between the user in the
mobi | e 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 theltermination node, referring
to the ldcation 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 or
outside the mobile communicatioris network system, when an

access link is established between the user in the mobile



-4- 7 _ comuni cati ons network system and the nobile

conmuni cati ons network system: The packet transm ssion nethod
further conprising the steps of: 5 storing an | P address in
connection with a domain nane in a database in a domai n-nane server;
havi ng the domai n-nane server send the | P address back to the user in
t he nobi |l e comuni cations network system or to the user inside or

out si de NMObid GuR@ATEALS BhisO e tWdrRespBtiems unicerther mebpdese to an inquiry
fromthe user about the I P address using the domai n nane; and

havi ng the wsmmumhtatdods trretwonki system.y out a packet

communi cation using the | P address, sent back. The inqui.ry i.s sent
to the domain- nafhespagket ﬂ:F:'aﬂ?é“lS_L%l%dE%éh?ﬁir#(u?EhﬁEtc%@?ﬁg‘lsilﬁ/%(ﬁ{ en
an access |i r]tk I S . established. The domai n- nane server

gener at es t e ?Esaﬂﬁress by acquiring fromthe nobile comrunications

network gystem ftoﬁﬂé’c&i 19 RS i9f cbifieldtdion wiltle ardomain name
comuni cati ons 0 network system Thus nanaging the | P address by the

id(rjlgﬁi 3_— name ;lﬁerded_iaeaa?c?is iea pdokatineaamenissnvens by the I P address
may Ee' pgu? edoicﬁthlagrnir?g 1:rriaeS S<‘3.'omain-name Jggvggcéeertldltr}%% rall ér%essl %aacqgr €ss
to the user in the mobile communications network system
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 gerierates 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



accordance with the I P address with or without 25 encapsulating the
packet. . " The foregoing object of the present invention can al so
be-inplemented in the formof the follow ng packet

-5 - "transmi ssion system Specifically, the present

I nvention provi des a packet transm ssion systemin a nobile

conmmuni cati ons network system for routing a packet using an | P address

between a USEfahBmA JEHGA SFSEEHN CEHLENE 1 calle! WHKpEUSEHP 2AGeh tiSsH -
i nside or outside the nobile comuni cati ons network system the packet

t ransm ssi onprovidasstepacketi tragsmission system fiw astmwbilbea | ocation
address and a user identifier of the user in the nobile communications
network 10 ceymuakgakionpenebwerd svstem for reutieg ar RAsketl atsing

o o 1900 5011 A bl TR AT R e

| ocat | on saddhg o dyifedii SanhdaN sl 4ot Porfliehs- tnd Sndisemnkes

it possible a packet transm ssion system based on
addr ess t hr ogghduin ildiet 1oms | fetworkC &FBtemAt thespacked kramsmisanont he

external system The | ocati on address may have a hierarchical
structure. systeme domprisbhgal structure nmay conprise at |east a network
means for storing 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



20 identifier indicating a subdivided network of the nobile

comuni cati ons network, and a node identifier provided in connecti on
with a termnation node of an access link in t he networKk. The
packet transm ssion systemfurther conprising: 25 means for routing
the packet to the network in accordance - wth the network identifier;
means for routing the packet to the term nation node

- 6- in accotrdatiw daitlke théehnode ncientieberti and and

means for transmtting the packet fromthe term nation node b

sel ecti ng an acc@eans flontransmitittingohe packet e‘-é‘%ﬁh@a‘@@@ﬂénﬁ&m k in
accordance wt e us 5 |dent|f|er The et. transm ssi on
systemflntkﬂﬁgﬁoﬁg' iﬁftlug an ﬁ&ﬁﬁs%%ﬂkr?ﬁt?nﬁgiﬁgﬁguﬂéh £1 % the
term nation SGfBunicatidS héPRorR Eﬁe o l&??édgi%ﬁstﬂ?e Idgepntirety;

and nmeans for transmitting t omthe termnation 10
node by sel etdéngifFieaccess link of a related nobile conmuni cati ons
network in accordance with the user identifier. At | east the

| ocat ion addresShwrpacketi transmigsion sygtiessfunthere compriisimgk t o
the user in the nobile _15 communi cati ons network s¥sten1or Q the er

i nsi de or oMeane Fok rRItIRIBAs PREEeERe HhRe krkM 3 an

referring to the location address in its entlrety, and
means for transmitting the packet £from the termination
10 node by selecting an access lihk 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 fhe
mobile communications network system and the mobile
communications network system.
20 The packet transmission system further comprising:
a domain-néme 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 inquiry

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



access |ink may be established between the user in the nobi | e

comuni cations network systemand the nobile conmuni cati ons networ k
system 20 The packet transm ssion system further conprising:

a domai n-nanme server including a database storing an | P address in
connection with a domain nane; means for having the domai n- nane
server send the IP address back to the user in the nobile
comuni cat i csd25 network systemor to the user inside or outside nobile
comuni cati ons network systemin response to an inquir fromthe user

about the | P addmeanssion hawingidien usemw that sends the inquiry carry

-7 - d f havi t t hat ds th
inquiry car r‘?fut a P%'E}fe'é WEPES%O%%% &g’ Pﬁ@rrﬁs a%sigg S"é@ﬁf

back. S5-th
ac o DG s FYBS. SEMehf £0% M0 MYAAIATRaRE Wvdd, Fethe

access link is n an access esta
The domebn- ngHB &6E¥eE TANKIERE e ddtaB i SH6dcEhely an acReWs rlﬂﬁ{fié)m

t he nobi |l e comruni cati ons network system a |l ocation address of the user
in the nobi lestabirshesdi ons 10 network system Thus managing the IP
address by the domai n- nane server enabl es packet cqnmmuni cations by the

| P address i ncl udihg dematRrname.geryes may genenakq Hdredik address L2¥nt
| vent on PrEUHER A0 romPRRKChe TS TR, SUESERY ik BRb-RO B0
termnation @Q%aﬁén%@dtésge@f R@ie\Riger in the rﬁé&ﬂé%éﬂnﬁﬁﬂ&"ﬁ%‘ﬁﬁié ons
network in connection wth an | P address and a domai n nane, wher ein
t he accass |Inektworknisystem. nclhusnmamdering the IP address by the
domain-name server enables packet communications by the
IP address including a location address.
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 régistration



20 ° access |ink nanagenent neans for establishing or rel easi ng an

access link; means for storing the |ocation address

means for storing user |location registration information in a nmenory in
response to a location 25 registration request froma user, and for
provi di ng the user with the location address of the user; and

nmeans for transmtting the user |ocation registration

- 8 -~ informatioff e6meheodoimaiihmaineaservere ise mesmponse ekpobhe t o

t he | ocation registration request fromthe user, and wherein
the domai n- hecatsiowereghstradson requeshsfrem $he i#8e¥heaPB address

I ncluding the location 5 addfess.of the user,; geans for receiving

t he yser_locatidﬂhﬁ€®¥ﬂr§9? maln'PﬁmﬁwﬁﬁFYﬁFf?Bﬁ}PH daccess |ink
ternlnatlongg%ﬁg £44 StPﬁ%ﬁg {ngfpfgadgggg|iﬁbi@&ih§0@mgw¥3bé§iaﬂ t he

user I onTegrs on i nformation received. The packet
i ncl udi ng t hegrRpsldseseherader;youted in accordance with the IP
address with or wthout encapsul ati ng t he packet. Finally,

the foregoi ng objpeansoffdmhereceiving mhentiser locatiomereghsEdatianin

the formof the follow ng packet data 15_ . transm ssiopn. nediu

Speci fi cal | jnfopurkienddrem the 3eeRffsiink RefmiRahign Bpdes and

between  a UBEARS, SPTOBPHA B A JAeoRePHD R ik MRgeR FCCT 5
' location registration information received.

10 The packet including the IP address may be routed in
accordance with the IP address with or without
éncapsulating 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 §toripg“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



I nsi de or outside the nobile conmunications network system 20 the packet
data transm ssi'on nedium storing a | ocation address and a user
identifier of the user in the nobile comuni cati ons network system
into the IP address within a packet transmtted and/ or received by the
user in the nobi | e communi cati ons network system 25 The | ocation
address may have a hierarchical structure. The hierarchica
structure Mup{GRIPKI faéhthiedel andicating a subdivided network of the
network identifier indicating a subdivided network of the nobi | e
comuni cat i arsbilks wookmuaidatione networkieand a mededddentifderecti on
wth a termnation node of an access, link in the network, 5 The
pﬁc ket dat a pmoidedsinconnpchionwitha fergination %&gé}f 88t @CSPEFal .
The configurati.on, acgcording to.the present invention can facilitate
the packet gﬂéﬂ§n+§sﬁgﬁ Pﬁﬁ?ﬁ%F bile communi cations network and from
the outsgde. Thiphd ?zachéé@e&&eéettanisﬁ&%%rﬁwédim hagacbaeiaddiosa (LA)
and user identifier as an integral part of the |IP address. BRI EF
DESCRI PTI ONgacKe¢E aetd signal. Fig. 1 is a block diagram showi ng a

mobi |l e 15 conmuni cations network system for constructing a packet .
The configuration according to the present invention

can facilitate the packet transmission in the mobile
communications network and from the outside. This is
10 because it incorporates the location address (LA) and user

jidentifier as an integral part of the IP address.

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 -



transm ssion systemin accordance with the present I nvention;

Fig, 2 is a diagramillustrating a structure of an IP addr ess
including a |l ocation address (LA) used in the 20 present invention;

Fig. 3is adiagramillustrating |IP address acqui sition when
originating a packet conmmunication from a nobil e comuni cati ons
network in accordance with the present invention; 25 Fig. 4 is a
diagram il | ustratfFig. 15Piscalddsfyram ildastsating aheacors giliaik setairagket
communi cation from anot her user in accordance with the present

i nvention; carried out when a power supply is0turned on in accordarngey. 5
Is a diagran1l£hf rati ng an access l.ink setting carried out when a
power suppl y¥t %hﬁa??é%?ﬂtaéegﬁﬂ§&99’ with the present invention

Fig. 6 is a diagr@apild ysts %tllég%&g ii&q&s&é%gsgﬁg[%%ée 193K &8¢ 134ig When

accessi ng a domai'n-hane~Server 4 n accor e W present

i nventios; carriedridit Whénaaétageifg |d WémaihPflamegiserivalt oint 0 a
domai n- nanme server of the correspondence between a nobile station
identity | Mécaoddamoe iwitltcbhdapresanth inwenttopsesent invention
Fig. 8 is a diagramillustrating an access |link setting, carried out

using the I MI i FiEeof ddfc@ WAiagxam plivsirating xegisbration to jgs.
oA 20 - ABgPR-Hel VB 5E A4 DR BhBLAER bl Y bR
showi ng the geheicRSIHhPLEYCENUT and name in accordance with the

10 present invention;

Fig. 8 is adiagram illustrating an access link setting
carried out using the IMUI in accordance with the present
invention; |

Figs. 9A and Fig. 9B are diagrams illustrating a

15 hierarchical location address in accordance with the
present invention;

Fig. 10 is a diagram showing the relationship between
Figs. 10A and 10B;

Figs. 10A and 10B are diagrams illustrating routing

20 carried out using a location address in accordance with
the present invention:;

Fig. 11 is 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.

- 11 -



Fi gs.” 10A and 10B; Figs. 10A and 10B are diagrans illustrating
routing A 20 carried out using-a |location address in accordance with t he
present invention; Fig. 11 is a block diagram showi ng a hardware
configuration of an MDNS in accordance with present i nvention; and 25
Fig. 12 is a block diagram show ng a hardware configuration of an

| P-CNV in accordance with the present I nventi on. _ BEST
MODE FOR CARRYI NG OQUT THE | NVENTI ON The preferred enbodi nents in
accordance with the invention will now be described with reference to
the 5 accoBESTYiMODErRORNGARRNENG DUDWIHE ﬂNéE@WK@N enbodi ments in

accordance with the present inventiqgn are | es. e present
i n\éent ion. The Eh@smeferreqinggppp@.ﬁ\qrgtﬁo}m ‘T“ﬁ?ééﬁxa&rg gtl’rb{igﬁnent s,

and can be Ierren ed Db |

scthat i cal |1§1V§{b é“*ﬁ% %%&%ﬁ?ﬁe%sth %Qf ferslggt g:r% ?tol}e

| npl emeng i n h EFaWisg O The fiollxRenigapeaserired he present

i nventi on. | rstlpgﬁy g conf |Ig%ér ation of the rmb??% comuni cat i ons

net wor k sysiembodimentkl ile atesarddmce with the preisgnd! inventiopbiare

station (M5) 102 (to which a user PC termnal or the Iike not shown in
this figurecsuky exampdesofedihel)presebtc Ve iMise &%ﬁl%@sﬁﬂg) 104

and 106111 on fcs)nt rirsourgcht all:?lgjt “%ty‘“% ke C&IRES&I&IRN@S ,10§n8r can be
implemented by other embodiments.

10 Fig. 1 schematically shows a mobile- communications
network system for implementing the packet transmission
in accordance with the present invention. First, a
configuration of the mobile communications network system
will be described.

15 A signal from a mobile station (MS) 102 (to which a
user PC terminal or the like not shown in this figure can
be connected) is received by base stations (BS) 104 and
106, passes through a radio network center (RNC) 108 or
110, and through a switching system such as a subscriber

20 access server 112 or 114 and a routing node 116 or 118,
and is connected to a user’s telephone or PC terminal or
the like (not shown) of an external public circuit network
126 (such as INS-C, DDX-C and the like) or of a public packet
data network 128 (such as INS-P, DDX-P and the like). A

25 mobile service control point (M-SCP) 124 functioning as
a home memory for carrying out location management of

mobile stations, which characterizes the mobile

-12 -



110, and through a swi tching systemsuch as a subscriber 20 access server
112 or 114 and a routing node 116 or 118, and is connected to a user's
t el ephone or PC term nal or the like (not shown) of an external public
circuit network 126 (such as INS-C, DDX-C and the like) or of a public
packet data network 128 (such as INS-P, DDX-P and the like). A 25
nobi |l e service control point (M SCP) 124 functioning as a hone nenory

for carryi ngcomdinuhdeait ivhsaNetRoERt s§istem, i®bateessed dmowdt ca
characterizes the nobile - 12 -
comuni cat i ocpemmonwshiargyasl wignslingesméwq:rk ol@ﬁ conmmon channel

signaling network_ 120. ch a_nobi,l e co ni cati on net
Syotam P O eFihy @dmé’baé&e@"i!‘}‘%%ﬁ%%%'ﬁ SRR BPREE,

PN 150 Ushage L 0 of SReLRt eaSSeor dh gybRell Y TP easgfﬁnt

I nvent i on. O I mpl e I'S necessar I Ng node or

subscri bgr arpeNw)samBeuding EnhE0IP of th@eEYﬁ:rérn@t vme@oﬁa&h?ortd)ftﬁ@e
exi sting nobile conmuni cati ons network, to have a router function for

10 routing preseadr danvention. | F’radmlmgiement Tk, rbttes necesbamyt iffori s

identical to the router function used on_the | nternet, which can be
easi |y i npl eFB@t EQUHING, QAR |OX | YFPSCIibex FRCess . S?F"Pﬁelﬁr &hencore

nvent i on' | S FRPER ed Shre; Rorkaba e HHE SELEEBT R T2 0ng 114
and a nobi | ecommunications network, to have a router function for

10 routing in accordance with IP addresses. The router
function is identical to the router function used on the
Internet, which can be easily implemented by those skilled
in the art. In the present invention, an IP converter
(IP-CNV) characterizing the present invention is installed

15 in the subscriber access servers 112 and 114, and a mobile
domain-name server (M-DNS) 402 with special functions is
installed as a domain-name server needed for the packet
transmission of the Internet. These functions will be
described below.

20 In Fig. 1, the subscriber access servers 112 and 114
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
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domai'n-nane server (M DNS) 402 with special functions is installed as
a donumi n-nanme server needed for the packet transm ssion of the
Internet. These functions will be descri bed bel ow. 20 In Fig. 1,
t he subscri ber access servers 112 and 114 i ncl ude the | P-CNV operating
as a link term nation node, and the I P-NW 150 includes them However,
a node for installing the IP-CNV in the nobile comuni cati ons network
system may hoddeinstadliagvite CErENE (amcytso&:agt:em@rde%no@@ﬁe-
stations (BS) 106 and 104, or nobile station ( Thus,

the node instal | Ingthecpresent pabgdiment, @?Iﬁ'ﬁ( @Wﬁﬁa}?%ﬁahgﬁg igng
the IP-NWis_co

d t -
node i nst al |t| 'ﬁég‘FFgEW QP9S8 "F\?ﬁKgF g?&er itord n:.ence sake 1I?,n the .
present enbodi Q ti{’ %lh%d&ibe %ﬂ inBke it UmrfdtbéCfbbethagéess
convenl enc scri

server for Ing the enbodiment will make it
obvi ous §or gWiOSPed5in Stheé |£6t ito Iy tthe pamsent impertion toveasesn to

cases in which the IP-C\V is installed in other nodes of another
nobi | e commim edtiichnthetIRrGNE vEs dnstalled| tpretherenedegnof ARghhess)
10 First, a structure of theIPgddr ss applied to the | P
accordi ng t SAbikler SORRUNILGALIGRS OP FIEHDed
[Structure of an IP address]
10 First, a structure of the IP address applied to the

IP according to the present invention will be described
with reference to Fig. 2. In Fig. 2, a prefix 202 is
provided for indicating an address type such as a single
address, multicast address or the like. Next, a location
15 address (LA) 204, which characterizes the present
invention, is provided. The iocation address usually
corresponds to a subnetwork address. The location address
is provided for each IP-CNV (such as a subscriber switching
system like a subscriber access server) operating as a
20 terminal node of the access link in the network, and
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 (user 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 -



with reference to Fig. 2. In Fig. 2, a prefix 202 is provi ded for

i ndi cati.ng an address type such as a single address, multicast address
or the like. Next, a location 15 address (LA) 204, which characterizes the
pr esent i nvention, is provided. The | ocation address usually
corresponds to a subnetwork address. The | ocation address I's provided
for each I P-CNV (such as a subscriber sw tching systemlike a

subscri ber aecepditelintio) thepefaréggiag thrée cemponented@at ofewhichss
link in the network, and constitutes the I P address, of a user

communi cat i Aipaindeghthe user iderthEiersapd Ihapleeation 68d°RES of Fig.

1) under ._the contr of the. nobi swWi tchi £m ( f

1, for exar‘rﬂ‘lrél_:cﬁg'ﬁ_ﬁgl gi,‘eaiﬂgﬁfl?)ae?# ﬁ}feéwo%[}gé%rq ﬁﬁﬁﬁf% 1}%%h§urg bg'g' €
mobi | & StatHﬁhmﬁﬁTghkingjné§w8fﬂY'@ﬂ%{‘ﬁre usedden! itheig éntseety |t
I S uniquely assigned to each user. The | P address according to
the presgnt figiweidéntifying the user in the mobile communickiions

be split into the foregoing three conponents, part of which i ncl udes
the user idaetwork system |andtfon gontaedling thei Packed t he | ocation
of the nobile station.,in the nobile comuni cati ons network. They are

used in th@qr%ﬂﬁWFgﬁ}onﬁ for identifying the user in the nobile
communi Cati ons e x{Ne¥REKna¥akaPe Vbht AGufALibh 0" tHd MPBRECENnG

transm ssi on.
IP-CNV characterizing the present invention will be

10 described with reference to Figs. 11 and 12.

[Hardware configuration of the M-DNS]
A hardware configuration of an M-DNS is shown in Fig.
11. An M-DNS 1102 comprises a CPU 1104, a user information
15 database 1106 and external interface equipment 1108. The
user information database 1106 stores domain names and IP
addresses (each of which includes a location address and
a user identifier) in the user information, and relates
tﬁem to each other. Other user information such as a
20 telephone number or a link identifier like IMUI can also
be stored and related to each other. The external
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.

- 15 -



Next,” the hardware configuration of the M DNS and | P- C\V
characterizing the present invention will be 10 described with reference
to Figs. 11 and 12. [ Har dwar e configuration of the M DNS] A
har dwar e configuration of an MDNS is shown in Fig. 11. An MDNS 1102
conprises a CPU 1104, a user information 15 dat abase 1106 and ext ernal

I nterface equi pnent 1108. The user information database 1106 stores

domai n nameg paé&ffcally,aégrv?fﬁ%e(aégbﬁbedmamelrnshmmectmoatwmmn
address and a useridentifier) in the user information, and rel ates

themto eachndtesr émbeﬂ:unmtJ ntherré:PUorllmcrr@cseavesousareplmtmnber
or alink identifier like IMJ can al so be stored. and re] a%fnd to each

?t her. The eegisktration ﬁ-nf@lﬂ@(fé-@qdl%%ﬂhtaslﬁbg IR RAGRRS JNGLUdiRg f ace
or connectjn he M 1102 tg9 an | P 0 QM.
channel si gﬁ%’r‘? %@%&Bpka s%\kﬁ%‘ﬁ BERT b&&%ﬁéﬁ#tdfgég‘ 11):;1 a “cormon
router, PSUdty Thig ‘@“e%&éﬁ& 1 Nhterfade @yel paent The o&FU drid4
control s>t he useiFAh *"é %at agagg 1106 and external interface
equi pment 1i}dates the IP address of the user-idformation database

- 16 - Specifically, as will be described later in connection with

anot her enbddi0@nby the drcatiun rregistrafien |IRERTBAtiPBgi stration

information (such as the IP address including the location address and
user identifier) fromthe |P-

[Hardware configuration of the IP-CNV ]

10 A hardware configuration of the IP-CNV functioning as
.an access link termination node is shown in Fig. 12. The
IP-CNV 1202 comprises a CPU 1204, a memory 1206 and external
interface equipment 1212. The memory 1206 includes
self-location addresses 1208 and user ID information 1210.

15 A locatibn address set is uniquely provided for each access
link termination node (that is, for each IP- CNV), with
storing its values in the memory 1202 in advance as the
self-location addresses 1208. The memory 1206 also
includes the user ID information 1210 for registering user

20 identifiers corresponding to a self-visitor location
subnetwork. It can also store telephone numbers and link
identifiers like IMUI as other user ID information. The
external interface equipment 1212 functions as an
interface for connecting the IP-CNV 1202 to an IP network

25 1214 or a radio network 1216. For example, it fﬁnctions
as a router, DSU and TA that are well known in the Internet

technology. The CPU 1204 controls the memory 1206 and

- 16 -
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CNV t hrough the, external interface equi pnment 1108, and updates the IP
address of the user information database 1106 by the | ocation registration
i nformati on. [ Har.dwar e configuration of the IP-CNV ] A har dwar e
configuration of the IP-CNV functioning as an access |link term nation node
Is shown in Fig. 12. The |1P-CNV 1202 conprises a CPU 1204, a nenory 1206
and external interface equi pnent 1212. The nenory 1206 i ncl udes

sel f -1 ocati agxdd#hads eatbiface kgisEpmédti D22 vat SpeciZlital By eedbwioll
address set is uniquely provided for each access link term nation node
(that is, fdorecdescribedNipten tin cooneatian wiithanothencembodimentos in
advance as the s -|l.ocation addresses 1208. he. menory 1206, al so_i ncl udes
the user 1D &’I‘F“o&%’[ i1AP4 2R LLS, e*staeq'(i’?lﬁsuiépki &@'ﬂ%/qg@?gtc&%%ﬁdi ng
to a self-vigj ls ' b . S unber s
a1k | EatabritidY GLPPEINARE df dfTadedBed itk HERIGNERG TN
interface eqgppsetunidh? 6Enabke’'s Access NLenkaeetalislimest Medusst

| P-CNV 1202 to an I P network 1214 or a radio network 1216. For exanple, it
functi ons agrarebease, réguemit DRadiwesra ussrl lowahion registrerthican

technol ogy. The CPU 1204 controls the nmenory 1206 and
ext ernal i ntkeauesteddnmiamding1ysersidentifiiqr) tarqugh the exfeznal ped

| ater in con ' it 0 di .carrJies out
ater I, CoRRERERAc REinst £209C) SEBhen the HRerHRbIE Ui
l'ink taking ¢Re uséroﬁboihfﬁﬁdéﬁoﬁlsﬂié_%@é_ﬁé%ﬁslébb',sbmidégue“
or rel ease request, receives a user |location registration request
(i ncludileg ushe usemrt with tHérsebh-loecationy mldress 1208r theoughiitisent
1212, stores the user identifier into .

external interface equipment 1212, and transmits to the

M-DNS the user location registration information

(including the self-location address and the identifier

of the user) in response to the location registration

15 request from the user.

[Calling from a mobile station]
First, a proceduré by which a terminal user of a mobile
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 installed 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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the user 1D information 1210 in the menory 1206, provides 10 the user with

the self-location address 1208 t hrough the external interface

equi prent 1212, and transnits to the M DNS t he user |ocation
registration information (including the self-location address and the
i dentifier of the user) in response to the location registration 15
request fromthe user. [Calling froma nobile station]

First, a procedumpeiterMmiiad Boenhasl timeruséralbodelseribed saboven
acquires a |ocation address (LA) and learns his 20 or her own |P address
Wi H be des@heeses (TR bpstonet the termingl 302 jiseabed tofstRPGiAR es a
cal ling through the Internet (as. | P_host) . L q. a
ger mi nal 3027 JRterReh; CO %‘ﬁ ‘I‘%%ﬂ a pgg%ﬁ)eéjtsee(ftg% ?rjﬁg?ﬁggstszﬁ on
04. An | P- i ' ! b $0USCITREr pawthC hidwr syeBe be
connect ed Wréﬁ?ﬁ t%ﬁlgzgno%ﬁjéés%gtﬁlt&n% 304. The IP—ENV ?06 IS provi gﬁg
with a | gcath@ngaddesseilthexs tnviket mpbideatcammsnboations system

- 17 - _ The term nal 302 has_the user |D described above.
The user (1 K(hobileostatdan) wnain3the; oudisside tof cthgpmobile  ap

|1t er et CONDe L0 S, PRULE Tnldi? £11 S"blnd0E otrollEOHIbMG
or public packet data network). The user 302 transmits
a location registration request to the IP-CNV. To achieve
10 +this, the user establishes an access link using an access
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 usér 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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5 be a user either in the nobile comuni cations system (nobile
station). or in'the outside of the nobile communi cati ons system (such
as ‘a public circuit network or public packet data network). The user
302 transmts a location registration request to the IP-CNV. To
achieve 10 this, the user establishes an access link using an access

| i nk managenent neans of the I P-CNV through a nornal call setup
procedur e otelgig tidbtionsinfoematdion (3Ep 303) sketbati hjet He-CY¥r 306

| ocation registration request, the | P-CNV 306 notifies the term nal
302 of the cenf resegnize the teuwnmdnal( BAR2 ascestermingl conngeted, Q@ as

the visitor _ . | ocat.i on subneiwork th h | L nk .

I nci dent al | P18 gubnafareikr pblee %’é‘glhg‘i’ggpﬁh@égéﬁgﬁség aﬁ%ﬁ%@%&%f i er,
It I's unnecggsals r P Rl 4 | § & ' h
notificati o% I )c‘)qr;rrgt i %ﬁﬁ %%éégotﬂtghg(a?&yﬁ%g?ggﬁgsg' tLiLEg.egﬁgP Hhe

("0"s ass i nTPhadBEreEY ( includihgdiie LA ahdrusea D plasd tshewnseallbngn t he
notification. The term nal 302 conpletes its own |P address in the

| nt er net usadgindss nOsitepeBQ4) . MFPke spserf 3048 |assembles &pagkethso
notified LA_,and its ow user identifier in_t 5 1 P address.,.The | P-CNV
306 regi st eP® thcansmitied fq termipgl; HZ)ZI gﬁétqwgeaﬁsltp:ﬁ i on

request i nt o Lhe (ERPRY GHifess (addtiRhRIBR! LRLEL) | Endi g ddarasst he

user | ocati

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
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regi stration information (step 303) so that the I P-CNV 306 can

recogni ze the termnal 302 as a term nal connected to t hi s subnet wor k.
The term nal 302 operates as an |nternet term nal, and accesses the
party user 308 using its owmm 5 |IP address (including the LA and user 1D)
as its own calling address (step 304). The user 308 assenbl es a packet
to be transmtted to the termnal 302 by using as the term nating
address (dedesatribedadmss)bédaus® attdwddd be dddwmtibedndaiterdd amnd he
calling address and includes the 10 LA of _the termnal_302, so that the

routing i n tHRenbpledion bebween dhe IR addnesR Anciydirg she I gt
305). In this the teermmnal 302 t sm . pagket ysin

the | P addr 2% AEPREEnd Ak, HtaliEbapntnand W dandiRoRaR, Ry,
can recei ve G Rk dadx 493 BacPal thady! Been rbaldtiditd AP R aLE]

A calling procedure fromthe party user ?IP oSt) 308 to the user (IP
client) 802 dfavthe M+ONS’ 40i2i] ethei Aomadimhame sébeelrAimnn tHe mobile

communi cations network will be 20 described with reference to Fig. 4.
In Fig. 4, te¢eumpgyaicgddans mpetwork {megistrapiereto the MobNiiisnoh

ith th f t i nal_ 302 te th ile station 304
' the net wiSCEAPRG HAPE » bECAuSRATe o7t e bRy AGSERIUER ARESEL, | D Lot
d h t | j f +p.h L ' i
netmork o e EnirEe? thafuBEETIBs SOHa8 rbNEnEORbRSCATS Bk Bty
establ i shed {1 al@ing HHY Mdmeu6¥ &ReAEHS 302K(5%epo401). The M-

S 10 DNS 402 searches the user information database (1106 of
Fig. 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 (destinati_on 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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descri bed here, because it will be described later), and the relation
bet ween-the | P address including the LA at the access |ink

establ i shment and the domai n name (nane) of the user 302 has al ready
been registered in the database 5 of the M DNS 402, the domai n-name server
in the nobile comuni cations network (registration to the MDNS is not
descri bed here, because it will be described |ater). First, the
user 308 sep@ssumptienM bt £62 accessuilipk has becndisthhhishedewdtht he
user 302 (step 401). The M 10 DNS 402 searches the user inforgation

dat abase (11d@& dferminaki 30211andsthg radatdan fHetwrenskheshB addresss the

ddr. th incl udi h ]

ke (stop A08LEaHROcERALRRE (0% HEAR S0 raf EAE oA  iopntiedlflame ), 1 °

to the user l%%a.ﬁé%ﬁprégﬁéte% Lﬁfrtﬁé)&a-éﬁs 299ebiree @ataakeisHakAg t he
(0] a a e ca

| P addr ess I ne S | ed address (destination address) and
transnits tlyF the #66&e6. 1iik ranid |the anegistaaitdon riso vicdhé MabNBSed 02ut

routing in the network up to the subnetwork |IP-CNV 306 using the LA in
the | P addr asisLY sney beddestsibed Chy mose Betakhnsnits the packet to the

access link corresponding to the nobile station 304, using the user ID
in the | P address (step 405). This enables the termnal user 302 to

[ ' d 308. Th 302
recei ve [rﬂ;eéslg%ﬁggggléncek{e‘?%n %]It‘é aEEQE‘st h_elrg{s]er e user

assenbl es a acing Inits calling 25 address section
the | P address | THd @g¥ablsshinenitAofthe accemmdsinkebpathet teaminal t he

user 308 (steps 406 and 407). In Fig. 4, the foregoi ng expl anation
i s madelon t302 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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- 20 - assunption that the access |ink has been established
W th .the termnal 302, and the relation between the |IP address

i ncluding the LA of the user 302 and the domai n name (namne) has been
registered in the MDNS 402. The establishnment 5 of the access |Iink and
the registration to the M DNS 402 wi |l now be described in nore detail.
[ Est abl i shnment of the access |ink] The establishnment of the access
i nk by the @2 naThel@:eﬁmﬁ;nmhnBOEecbdmpJIéiBesmbitlse awmtIBnaddmrwelss by

i npl emented in the follow ng two nethods. Establ i shnent of the

access |ink ¥@RkPRgingethe LAoBﬁGPF—Uﬁidt-y he, FRsCNH 6 #foxes kheuser

Tobi T St Zt! “obat B SRER "33 14Po HpbuGesE P Yndorndti fiThadE

t erm nal 2&?2]?9”8% 4GS s1 P elﬁrﬁﬁb merrﬁhﬂﬁraé etHbNaks®er locatiomhe

est abl i shne of the access link wll now be described wth reference
to Fig. 5. 2fegistrdtdon h:m:pomatdbn heam@bredaties ithe 3DB addressniofl
302 is turned on, an access link is set up between the term nal 302 and

the | P-CNV Jdheisubnetwerk snsbe Intexmet widh the@greess thinkoms the
CoThe f%f"’”sta“f””k B PaERoRE PetiR{ SRS Mnen ALt 18 SRR T he

access £ t e TPOaaaPe’E PHcludi
subnet wor k) aSSI gneg%%g]r'et osg‘g@ﬁqﬁ)ﬁ?%e%h% § E[step cluding
- 21 - 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 if 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 1in 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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502) .’ The_term'__ nal 302 conpletes its. own |IP address by recordi ng the

LA recetved. The I P-CNV 306 stores the user I D of the term nal 302
into the user ID information area (1210 of Fig. 12) in the nenory as
the user location 5 registration information, and relates the | P address
of t he subnetwork in the Internet with the access link as the

nobi | e conmuni cati ons network (step 503). At the sane time, it

not i fi els %Bezsﬁ(\&ﬂhﬁﬂeamf the I P address incl ud| ng the LA of the
term na step 504 The M DNS 402 10 re ter3|t I n_copnecti.Qn with
the domai n name ®fafks | Zf'l 4 y$heg user A48 n’@f(gl?‘ég §8-51)9

(2) Establi rren of the_acc Liynk takin Iyt
i nquiry usi ﬁ"lt:)h ?ﬂ'@ name ?ﬁgme/&slélol ?glstirlapiq% i4r(1)20 %%%2{ Fowr})wﬁ(ﬁ% 4,
when 15 aCC@Eeeﬁi’aﬁé 8BAVES L Yo 13k ITHWHAdrdSs SeStepo60R9 .M In thild\S

402, first access to the termnal 302, if it has not yet been
establ i shed,case, ba complsteUulPbgddressesirailidinggthhe Liccanned bae
termnal 302 taki ng the opportunity of the inp

acgl eve thi s;?bt?]bnwﬂDN@uﬂDpn%Ycﬁhﬁ nFaR ERchst AR lélned,l t%ﬂ%'{@uﬁef ngef or
i ndi catin t k

o 506 thiad: apALGRCIRS the' dcbess | 1Rk oREkARTd Pindift 187G HES
state (that {FE. #%t?h reph*ée EWM-?)NB)MOSZ@%:EH@S t'H“s'éﬁMdﬂ the deswdded

25 in nore erence to Fig. 6. In Fig. 6, the user

308 is aboutyjigkt (88ep 603)|QaCE'G.Trst tl'I@M—iDNSJsmz,oquJhmttmenusEErSUI
connected to the nobi

22
10 sends an 1nqu1ry about the location address to an M-NSP

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

15 communications network for the location management. The
M-NSP 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

20 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 iearns the visitor location subnetwork
(LA) (step 609), and records the IP address including his

25 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).

- 23 -

This Sheet Has Been Replaced -




REPLACEMENT SHEET - 23 - station 304. As
in Fig. 4, the'user 308 sends an inquiry including the domain nane (nane)
tothe MDNS 402 (step 601) to have the nane converted to the I P address
(step 602). In this case, a conplete IP address including the LA cannot be
obt ai ned, but only the user ID is obtained, because the flag indicating
the access link establishnment is in the OFF state. Thus, the M DNS 402
tries to seffhe uwaaﬁésgssemm¢%t§ppmt ristag the WEDNSIdRSSS §ishg

the user 1D, sends an in out the cation ddr s to S 124
t hat rranage#%%edq’%’éhﬁf"‘& %ihoa/‘%‘i’éeﬁﬁke %F@WE atHao(?‘]{?EI\t %@4
The user d t | li ke the
tel ephone n eﬂ{? gpng:g%lt eﬁ)%t at#tg% P§P| ﬁalt g'e'use %E‘J.Bﬁ Ile
comuni cat i Qﬂl%r[@fé‘@”fhé%aéﬁét|1Q§Qihé>ﬁs'&“39@”thkou§hﬁthﬂ a86€s!s211$1wds
the LA indicating the location back to the M DNS 402 (step 605%) and the
M DNS 402 mibdexsauseathecapcessflinie hdsibeehcesd gdtby Bbe) tims ng

the LA, the MDNS 402 commands the related IP-CNV 306 to set up an access
link to the theiRPackashiliSe @%5%@#”3@@ -and ternminal 302 (step 607).

Recei ving the co rt?%]pé tkg%% g%%eseésg:gi’*sggﬁgg_&%@c&gﬁs bbl g t I;he

visiti ng user he user ear e visitor ocat on

subnet vwor k (ﬂaﬁhﬁgtﬁﬂefi oﬁ\%iegObﬁSth@edd%@er@SthecMNm 403, or
her own LA in the term nal (step 610 On the other hand, the M DNS
402 sends back t Thehapdete 0B e ]llPaﬂ:titress includﬂmgditmtld\ttﬂn@mm

step 611). :

( P 10) registered in the M-DNS 402 can be made at the location

update of the M- NSP.

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

15 There is also a system that uses a telephone number
in setting up an access link to a mobile station. Although
the user ID 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 .

20 which is independent of the mobile station to be connected.
Accordingly, in the setup taking the opportunity of the
access to the M-DNS 462, 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

25 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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REPLACEMENT SHEET - 24 - The user 308 assenbl es
a packet” using the IP address as the destination address, and transmts
the packet (step 612). The I P-CNV 306, the routing destination, can
transfer the packet to the user 302 through the access |ink because the
access link has been established by the time the packet is transferred.

In this way, the access link required can be set up taking the opportunity
of the accestheoIPhadhize® A0Zhe domalhe nagwatandfthéceIMPIagdancad sonddeidi ng
the LAthat is _registered in the M DNS 402 can be nade at the |ocation
updat e of tHeegigepred imhetheMrBNg A% phone nunber or the like as a user

identifier of an Fillfggg?rggs]a diaﬁr%rﬁiﬁ?ﬁkaﬁiiﬁﬁﬁ%éé’?g yges a

t el ephone nunber ti"hg up ar access 0 atron. Al though

the user |D f£a8gibBeeFadRy | fenthé A-DRS! 192! ¢hRPAAICEMGRE " nuinbeNdroRald ¥,

t he tel ephone nunber of the nobile station substantially differs fromthe
user |1 D &f tIMULPbEdireemebilie shatdionnd0geim eunnsdctben mbth dhee dionmain o be
connected. Accordingly, in the setup taking the opportunity of the access
to the M DNRawe, (name) dslsraughc an Logfiniprogedusel [Fxom t%eatemnapl

petueen {he BATLRIAIE i MEubaBla e dbaR SBale pel i onSD
access leijnrousi NG frdfl GRe tELRAINEICUHdMY02 AEdi¥80atSp8cTB kR rfidid ON
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

- 25 -



the | P address, the domain nanme and the | MJ can al so be registered in
the M DNS 402. ° Fig. 7 i1s a diagramillustrating a process of
registering in the MDNS 402 the tel ephone nunber or the 5 IMJ of the
nobil e station 304 in connection with the domain name (name) through a
| ogi n procedure fromthe term nal 302 connected to the nobile station
304. First, the termnal user 302 calls a special service

t hat accept sté heheogiser fof thenpeeminiadp 302 )coRaeeitedigto 1thet mebddld ,
the | P-CNV 306 stores the tel ephone nunber or I MJ (step 702), and
sends an i ngtatien 804 .user 302 about whet her tocarry outthel ogin

(step 703).. Theyser.cary. es out th I n_ysing his or her .domai n
_name and passworzxs, in Ii:{’ﬁ'e&’?d:&)e. Ui I%Fd%%\?rﬁ% ?ng’e%q%%%ﬂcip
M DNS 402 t U L 0 _ . gt Ressywor d
(step 705),1%1% t eﬁgﬁefg}?g%e??t e) Etgﬁgp%gﬁebnﬂt%ﬁb@r gr%q-'lélﬁll )Hieostored I n
connecti sn whé hamedeshiverte® {6tthe /86lephonie numibhéPNOSr4IMUTt (Istsep he
t el ephone nunber or IMJ in the dat abase in connection with the donain

name (step AF3). 20n tinig case, hexmsetheflagpisdieatineg hmaceessr or
M e or |k GRRRBIT R L5 BRI R spate, e MLONS 4 R200E
socess Tk EOIORE g 5] ASLeRREARK fBrbpeapRer | e of chibewnagese 1
In Fig. 8 t4e2ysesing8the #edéptond maier 6rPBMBE, sends an inquiry
10 about the location address to an M-NSP 124 that manages
the location and the like of the mobile station (step 804).
The M-NSP 124 sends the LA indicating the location back
to the M-DNS 402 (step 805), and the M-DNS 402 makes an
entry of the LA in the database to complete the IP address
15 (step 806). The M-DNS 402 commands the IP-CNV 306
corresponding to the location obtained to set up an access
link to the visitor mobile station 304 using the telephone
number or IMUI (step 807). Receiving the command, the
IP-CNV 306 establishes the access link to the visitor
20 mobile station (step 808). The user 302 learns the visitor
location subnetwork (LA) through the access link
established (step 809), and sets up in the terminal the
IP address including his or her own LA (step 810).
On the other hand, the M-DNS 402 sends back to the user
25 308 the IP address corresponding to the name (step 811).
The user 308 assembles a packet using the IP address as

the destination address, and transmits the packet (step

- 26 -
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- 25 - , - 26 - to the user of the term nal
302 connected to the nobile station 304. As in Fig. 6, the user 308
sends an inquiry including the donmain nane (nane) to the M DNS 402 (step
801) to have the name converted to the tel ephone nunber or IMJ (step
802). 'In this case, because the flag indicating the access |ink
establishnment is in the OFF state, the MDNS 402 tries to set up the
access |inks(2)ep 408 .IF+ENV, 306e NMimNouwbingudesginatian epfdRe nunber

or IMJI, sends an inquiry about the |ocati dress. to an M SCP 124.t hat
mnages' hémenaRes thapacket e e oRer 307 EhEaEn Fnp reheRa A Eik e
124 sends_the LA indicati L O : 4
(step 505), DERAUSR TeNaCHBSR ek dipe didhn “BetaRtahed ey Hrtedle |
conpl ete t hepld éFSis( e s redhe M DNS 402 commands the | P-CNV 306
corresponding to the location obtained to set up an access link to the
visitor smobile station 304 using the tel ephone nunber or IMJ (step 807).

Recei ving the command, the |P-CNV 306 _establishes the access link to the
visitor noliHierarchigaldyestgowtuned LAdr 302 |earns the visitor

e T N Y TR A R e S
(51°0,010) gmal® LOR)che e W AOEIET whptiomas. st we

example will be described with reference to Fig. 9.

10 Fig. 9A illustrates a packet structure. A calling

~ address 904 and a called address 906 each include a location

address (LA) with a hierarchical structure. Fig. 9B
illustrates an example of the hierarchical structure. The
prefix 908 in Fig. 9B indicates a type of the address

15 structure. The LA 910 in Fig. 9B consists of a network
identifier 912 and a node identifier 914. The network
identifier 912 indicates a unit obtained by subdividing
the mobile communications network to some areas. The node
identifier 914 identifies the IP-CNV, and constitutes an

20 interface between the packet routing and the access link
to a mobile station in the mobile communications network.
The user identifier (user ID) 916 is a number unique to
the user, which is fixed regardless of the roaming of the
user in the mobile communications network.

25 Figs. 10A and 10B illustrate an example of routing when
using, as the user identification information including

the LA in the network, the total of 12 bits, consisting

- 27 -



The user 308 assenbles a packet using the IP address as the destination
address,. and transmits the packet (step 812). The I P-CNV
306, the routing destination, can transfer the packet to the user 302
t hrough the access |ink because the access |ink has been established
by the tine t he packet is transferred. 5 [H erarchically
structured LA In the | P address as shown in Fig. 2, the | ocation
address (LA)OEah 44Xt nettworkchdentifiercPide. aS%uthithOde idenwpifdent | | -

be described with refere cetoF il.lustrates a

packet struc?’a?eandAacél'l j§ user &9&?’&‘#% Gaze g Egl)l dexddr ess 906 each

ncl ude a1 ocati o pigs A94ACaIA0IH, W hbef FHEALEN1GHT SUCEUERIndT O
|IIustrates exa e of e |erarc i ca ure

prefix 908 igyki aon_a%dﬁai ced €8 ﬁewagkokw!ahem_ﬂcﬂme 16rsbutslides thde LA
910 in Fig. 9B consists of a network I dentifier 912 and a node

i dentifiér gndbiIbecammmriJcations cettworleisDaRoutdtodirzansmihia pelckstned
by subdi vi di nobi | e communj cati ons netvvork to sonme areas. The

node d%&?l EpPef 9‘%@1? ferﬂﬁ f4 ¢zalhed) pseRy, %Wﬂs‘???ﬂ?§§e§n ton
nLerfsce DUBEDe! I SREUET LR Wi dEBEEeTRA4 T 10 e
(user 1D) 91@1é§néb£']!€*&fnuﬂ&hﬂéﬁt§.6ns network (the network identifier,
node identifier and user identifier of the called user
10 terminal are "1010", "0101" and “0001°, respectiveiy).

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

15 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 F is provided
with a node identifier "0011". These networks include

20 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",

'25 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

—_— - 28 -
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the user, whi ch is fixed regardl ess of the roam ng of the user in the

nobi | e conmuni cati ons network. 25 Figs. 10A and 10B illustrate an
exanpl e of routing when using, as the user identification information
i ncl udi ng the LA in the network, the total of 12 :bits, consisting

- 27 - REPLACEMENT
SHEET - 28 - of a 4-bit network identifier 912,

a 4-bit node{10209if iatid tHahsmitta 4tbito ther rietworki NW1( 62¢r. | Dn Xife
In Figs. 10A and 10B, a user X of a calling user termnal 812 connected to
a net wor k NvEebworkndiWle 840 othe deovhingnpigide: A ddrireats obbenpagket i s

about to transnj a cket.. 800 tqQ a.user. F of a | | ed user, tern.nal
connected to rq:hﬁbisl Sgriben Bede; R ?azssuﬁjsst:’rr?‘%efﬁﬁoﬂgdﬁ AHeRHLIESBT
the nobile c hcations network (the network identifier, node identifier
and user identitiéer of the called user termnal are "1010", "0101" and

"0001", sespecti VEHe¢y/)subscribermmbderisi etsl is@n acdemshddnk esitngies
824, 826, 828, 834 and 836 are each provided with a network identifier
and a node ideatuspsr idepdifkenr (00N )32ands tyansmiks thehpacketv@oo

et 1o e03he BT SELVPEK BHE. o WBLTYRCSAALI, "pBE K
Lol el Rorsl aUINES betmindeel (hdOX WEKCHLR Eng0teminn
identifier "§92lyhotecusdictiencifierude "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 (710100101") in the routing node 0.
| 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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routi ng nodes 814, 822 and 832 for routing packets transmtted thereto.
The_packet 800 fromthe user termnal 812 is assigned 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 NV
810, to which the user termnal 812 is connected, carries out routing of

t he packet 800 using the network identifier (1010), and
transm ts itifothéeanttwbtkolitl départing hfrom theesphri tNahd@aGopgdeof
routi ng node A 822 routs the packet to the subscriber node D 826 using
t he node mérhenewenthrmol) 5 The subscriber node D 826 sets up an

access link usin

d t 0001 t t t ket
800 o the NabiaddifLphon sperLeded, shPmente., LnrlmbInes” and o hio e
to t t En.
i gen\t,\?fl g; n}é}ﬁﬂ)égﬁ%%%% ﬁebtaey%eréﬁﬂ 153 r (Ial%gl vé({a{a? he pgr:kettté%o

In this way,ptesaatt ﬂﬁv@@fﬂ:\ﬂdﬁ by deplicnetitbng vattous chatigels Without
constituting the |ocation address LA enabl es a direct routing to an

area vi si tecﬂ%pagtmlg Ifiran athensubstapdiiak ckdedoofnthie grasentiser F is

i BB A e T TR

hi er ar chi cal t d I be
made to the héfégﬁbgéﬁlbmltﬁgd%ﬁ 03;% re ocaﬁpgﬁﬁ%éﬁ?ggg' n'%
("10100101") in the routing node 0. Thus i ncorporating the | ocation
address in the address in the packet enables the direct routing of the

packet @8i ngINDUSTRIAIJARREICABILITY Wiile the present invention has been

described in 25 detajl with respect to pref erred enbodi rrents and net hods,
it will be under }HAPFFELD ﬁ@m@&!ﬂ)@e ¢ Parksis trangpirsion mefhogd; ons

and equi val qol Srih! e o JRFEs Pén' 33t ' dh8%packet data transmission

29
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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in the art wi thout departing fromthe spirit and scope of t he

i nventi on. In addition, specified elenents, techniques and

enbodi ments can al so be applied to the teachings of the 5 present

i nvention by inplenenting various changes w t hout departing fromthe
substantial idea of the present “invention. Accordingly, it is intended
that the invention herein be limted only by the scope of the appended
clai'ns. 1Q;HA-det.§TBLA§m°Lj§ABI LITY As described above, the
packet transm ssion nethod packet transm ssion system and packet data
transn155|on medi um on the nobile communications network systemin

accordance y\f /h.the present inventign is suitably 15 appl i cable to the
packet trarLém ssPoPagket jtrgnepisgdoppmethod 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 1dent1f1er of

P,

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 mot;::ie C?)?IIRUHJ.C&thHS network system;
and '

routing the packet in accordance with the location

15 address and the user identifier in the IP address.

2. The packet transmission method as claimed in claim 1,

wherein the location address has a hierarchical structure.

20 3. The packet transmission method as claimed in claim 2,
wherein the hierarchical structure comprises at least a
network identifier indicating a subdivided network of the
mobile communications network, and a node identifier
provided in connection with a termination node of an access

25 link in _the network.

4. The packet transmission method as claimed in claim 3,

—_—
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-wWth a termn

- 30 - ) 31 CLAI M5 1. A
packet transm ssion nethod in a nobile communi cati ons network system
for routing a packet using 5 an I P address between a user in a nobile
communi cat i ons network system and a user inside or outside the nobile
comuni cati ons network system said packet transm ssion met hod
conprising the steps of: storing a | ocation address and a user

identifier gurtRertbompidisinyttfitenBleps @E¥TUNI cations network system
into the I P address within a packet transmtted and/ or received by

the user in the mohitingothenpacketntontheonetssoatlenin accordantec atiitin
address having a hierarchical structure which I ncl udes at | east a
net wor k i derfili¢ i Betweake kdeRtifi8r: subdi vi ded network of the nobile

comruni cati ons n%ﬁﬁ%ingnsﬁg ggg%f%@qgioe {H Pﬁéﬁng_haph%%\ﬂ q%jdig f£Qnnect i on

access networ k-

storing she ddcafdafee WitdPNHIRSt h8GeM dant idoiEr ) AAdE in a database
in a domai n-nanme server; 20 routing the packet in accordance with the

| ocati on. adoraassmibhtinge thecpackett iffram the ttermPnatdons podandy
notifying a domai n-name server of a newy generated . | P addr ess
cont ai ni ng d&elegtingnan|arcesslinkprda related mobile Gymypicatiomsss,

or  the user F4EraER 18°addbrddnad IR e REH T ABhEIRI S IUE BYSTem
rsn;;zlt F(ran when an access link is established between the user .i n the

10 5. The packet transmission method as claimed in claim 3,
further comprising the steps of:
routing the padket to the termination node, referring
to the location address in its entirety; and
transmitting the packet from the termination node by
15 selecting an access link of a related mobile communications

network in accordance with the user identifier.

6. The packet transmission method as claimed in claim 1,
wherein at least the location address constituting the IP
20 address is transmitted to the user in the mobile
communications network system or to the user inside or
outside the mobile communications network system, when an
access link is established between the user in the mobile
communications network system and the mobile

25 communications network system.
7. The packet transmission method as claimed in claim 6,

- 32 -
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32 . comuni cati ons network system and the nobile

communi cati ons network system 2. The packet transm ssion nethod as
clained in claiml1, 5 further conprising the steps of: routing

t he packet to the network in accordance with the network identifier;
routing the packet to the term nation node in accordance wth the node
identifier; and 10 uni quely specifying an access link in the

term nation tﬂ%g‘ed ﬁc:gg%ﬂgnﬁﬁe%ttgp@%#ser identifier, the

term nation no]a avi ng "a oring-a cortespondi ng rel ati onship

between the user delgringi &h P"éddieds etonnedtdiesh vyt G Aot efdnd | Nk.
15 3. The packet transm ssion nethod as clained in claim1, further

conprising the atdpiaifase in a domadn-mamehesgEeért to the term nation
node, referring to the location address in its entlret and 20

uni quel y speci f yihay g dthe slomain-name ger¥erk sanddhe 1P sddress back

Cab e ot Sri nEd athfr iR 14 -Phe’ W8bi el Tommund SRELORY, WeBRaEk BAk | o,
and the nungf o th@e'ﬁééﬁ’ 'i‘ﬂsiﬁ@ 6@%’%’%&!1&3 moBPle confunitCaP6ke!

transm ssion nethod as clainmed in claiml1, - further conprising the steps
of : network system in response to a&SJ.nun.ry from the user about

the IP address using the domain name; and
having the user that sends the inquiry carry out a

i0 packet communication using the IP address sent back.

8. The packet transmission method as claimed in claim 7,
wherein_ when the inquiry is sent to the domain-name server,
if the access link is not established then an access link

15 is established.

9. The padket transmission method as claimed in claim 7
or 8, wherein the domain-name server generates the IP
address by acquiring from the mobile communications

20 network system a location address of the user in the mobile

communications network system.

10. The packet transmission method as claimed in any one
of claims 1-9, wherein the packet including the IP address
25 1is routed in accordance with the IP address with or without

encapsulating the packet.
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havi ng t he domai n-nane server send the | P address back to the user in
t he nobil e comuni cati ons network system or to the user inside or
out si de nobi |l e communi cati ons network systemin response to an
inquiry fromthe user about 5 the I P address using the domain nanme; and
havi ng the user that sends the inquiry carry out a packet

communi cation _using the | P address sent back. 5. The packet

of o S O Ak kR e R e, A LHoETR 7 3 7 S

state in thecsaRhl AT ES NEEwURRN sttt di ObF Yrbdt 885t a packet! Msing

domai n- nane server; and I nstfucting the access link term nation
node to set anSIPupdiiresscbetweeh dharseheincaemobilek ¢cammonieatdnshed.
6. The packet transm ssion nethod as clainmed_in claimb§5, further

conpri \?\/In ng tHRtYPEk Syskem;apdaar ngen ddsideer outgide, f&&é’@\i{biﬂ-ﬁk
J [ AP | .
egl stergd | FOTREBTERIAS, Sekfbrn Seear, Baud KSR chingREskion

7. The packeg g{:aﬂls@oﬁ?ﬂbm bod as clainmed in any one of clainms 1 to
6, wherein th% domai n- name seéver generates 25 the I P address by

acquiring from t meandi Ferceturimata obecationnaddrdssyah@naausexat i on
address of the user_in the nobile conmmuni cati on network system
34 identifier of the user in the mobile communications network
system into the IP address within a packet transmitted
10 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 12. The packet transmission system as claimed in claim 11,

wherein the location address has a hierarchical structure.

13. The packet transmission system as claimed in claim 12,
wherein the hierarchical structure comprises at least a
20 network 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 tl_:}e network.

25 1l4. The packet transmission system as claimed in claim 13,
further comprising:

means for routing the packet to the network in

- 34 -
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8.- The packet transm ssion nethod as clainmed in any one of cl ains

1- 7 wherei n the packet including the |P address Is routed in
accordance with the IP address with or without 5 encapsul ating the
packet . 9. A packet transm ssion systemin a nobile

comuni cations network systemfor routing a packet using an | P address

between a user in a nobile comrunications 10 network system and a user

i nside or oujebeedaiRd™MPite the ARTWHLICAHAATEiPEEYOr k system said packet
transm ssi on system corrprl Si ng: neans for stori ng a | ocati on

address and a usameans fdenrofitdngofthehpaciet nto hehevbéetrminaiion arddens
network 15 systeminto the |P address within a packet transmtted
and/ or recei ¥Bdapgomsiange rwitht fhermede idpnthfigriiodmd  network

he | h h h i.ch
ol udes at | easMSPRBCE Eratay Tripd' EAETRLIEE Arop TheLEorbRaBt 1R vor «
of the mabilgodd bgg@m&eihenagn%wé@ Pk SoR0de redatidd ifisppiavi ded in

connection wt rm nati on node of an access link in t he network;

a domai n- naneommuyicadtiicdnsli ngtwotdkt dmssccdndangeawith tHeé aslgress in
connection with a domain nane; 25 means for routing the packet in
accordance wigntd£ier. | ocati on address and the user identifier in the IP
addr ess; and 35

means for notifying a domain-nane server of a newy generated IP

addr ess CO“t 50i Ngh@ tpalélé’é? ﬁf@néxﬁié&ieﬁ syste%ﬂﬁ&eéfaiﬂaat jhéidgmils, ' P
addr ess, respect to t user he nobi | e communi cati ons network
system am thEurther comprising:
means for routing the packet to the termination node,
referring to the location address in its entirety; and
means for transmitting the packet £from the termination
node by selecting an access link of a related mobile
15 communications network in accordance with the user

identifier.

16. The packet transmission system as claimed in claim 11,
wherein at least the location address constituting the IP -
20 address is transmitted to the user in the mobile
communications network system or to the user inside or
outside the mobile communications network system, when an
access link is established between the user in the mobile
communications network system and the mobile

25 communications network system.
17. The packet transmission system as claimed in claim 16,
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5-user inside or outside the nobile comunications network system
when an. access link is established between the user in the nobile
communi cati ons network system and the nobile comuni cati ons network
system 10 10. The packet transm ssion systemas clainmed in claim?9,
further conprising: means for routing the packet to the network in
accordance with the network identifier; means for routing the

packet to t%fiﬂﬁ%”@&n@&i’%& 15 in accordance with the node identifier;
and ans for uni quel¥ specifying an access link in the

termnation nodeal gopGEe-GRiee ¥éiverheneiedimerd iddtabase stbeing an
term nation node having a table storing a correspondi ng rel ationship

bet ween t he IB@addressi fineconnectitonuwibsh 20 damein i RgMAg t he access | i nk.

11. The packet transm on tem C ned I 9

corrprl Si I?\g measnfﬁa:\%érflﬂas iBHt | ii% td?é“?o’a‘&k’égmgoaslﬁr%’%rér%?ﬂgt Ebﬁ' ﬁ%de
refe gﬂist%:g%#g CphREAd ntl'?éjd& iﬂ ltg'% %Biféycoﬁﬂﬁnlcatlofs nmeans

for uni g eI yI'ng an access |nk termnation node in

accordance WdtwdFR H¢StenflVY¥ ifdethe user inside or outside mobile
36 the ternination node having a table storing a correspondi ng

rel ati onshi p:dmnmﬁcath.ensanetﬁenkl siystemdinhsespopse to anj uaqunftw ng
t he access i nk. 12. The packet _transm ssion, system as clained in
claimo, from ul,tha\eusggngppgtn&he IP address using the domain name;
and
10 means for having the user that sends the inquiry carry

out a packet communication using the IP address sent back.

18. The packet transmission system as claimed in claim 17,
wherein when the inquiry is sent to the domain-name server,
15 if the access link is not established then an access link

is established.

19. The packet transmission system as claimed in claim 17

or 18, wherein the domain-name server generates the IP
20 address by acquiring from the mobile communications

network system a location address of the user in the mobile

communications network system.
20. The packet transmission system as claimed in claim 11,
25 further comprising a domain-name server including a

database for storing an access link termination node in

a subdivided network in the mobile communications network
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neans” for having the donmai n-nanme server send the IP address back to
the usek in the nobile comunications network system or the user

i nside or outside nobile 10 conmmunications network systemin response to
an inquiry fromthe user about the IP address using the domain nane;
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 transyp ssbRAeeNSIHNWStE! 8088 hliddeddNdrd a domaliihHamenPri sing:
means for referring to a nenory for nmanagi ng an access link setup
state in thevhenein- said scoess whiknkt terminatioROnodesdmcludaedne
donmai n- nane server; and nmeans for instructing the access |ink

t erni nati on nodeaccessolirk managementsneanr fREh astaktisBing OT i s not

est abl i shed. 25 .14, The($acket trﬁqsnission system as clainmed in any one

of cl ai ns gzﬁ%gigfiﬁﬁeﬂﬁrF ?ﬁﬁ%oﬁﬁp name server generates the IP
address By acqui Hé&}(é P! BeoFiRld & KO "TYBAEbnORAdress;

37 network systema | ocation address of the user in the nobile
communi cat i ons naiedrik Sgst storing usdd. ldbatpoenkategistmationon system as
claimed in claim?9, 5 wherein said access |link term nation node

i ncl udes:  informatjiemesin |3 fremenygdPeespensef 69 asdasattinmg or

rel easi ng an_access Li.nk; ans for stori he | ocati.on address;
9 regfs%ratloﬁ request fgim a user, aﬂggfor prov&dgng(¥ke

user with the location address of the user; and
10 means for transmitting the user location registration
information to the domain-name server in response to the
location registration request from the user, and
wherein said domain-name server includes:
means for storing the IP address including the location
15 address of the user; _ _
means for receiving the user location registration
information from the access link termination node; and
means for updating the IP address using the user

location registration information received.

20
21. The packet transmission system as claimed in any one
of claims 11-20, wherein the packet including the IP
address is routed in accordance with the IP address with
or without encapsulating the packet.

25

)
.ﬁi;/’A packet data transmission medium in a mobile

/
)

communications network system for routing a packet using

- 37 -

-

(A A | |

This Sheet Has Been Replaced




means for storing user location registration 10 information in a nmenory in
response to a |l ocation regi stration request froma user, and for
provi di ng the user with the-location address of the user; and

means for transmtting the user |ocation registration information to

t he domai n-nane server in response to the 15 | ocation registration request
fromthe user, and wherei n said domai n-nane server includes:

means for starimg é&&régsa%ﬁféeﬂ ng! ﬁg&_ﬁg e It 18N commatidi£ssons t he

user; means I recelving the user location registration 20

i nf or mat i onplgieratbesfseess dndla heset ndhsddenade outrsliide the mateidks for
updating the I P address using the user | ocation registration
i nf or mat i on comminidations negwonke swekem.t saishirackatsgdatam as cl ai ned

in any one 25 of clainms 9 to 15, .wherein the packet_includin he | P
addre)s/s i s taansmissien,medium \ﬂtt‘?FJtrPé ?_Floa%%&egg Wliaﬁe%sl ag‘l&\ﬁ BR&H

encapsul %t | n%ét 1 PREKOSF the user in the mobile communications3fetwork
17. The Ppac ansnssron systemas clained 1n any one of clains 9 to

16, wherei n ghar@ficentol ithe (¥r rad@téss within d npdcklet twamsniirtedoring
a user I D when the user transmts 5 a signal, and the domai n-nane server
has a tabl e axtdfongreceivied e rthe usex obnctheonohiidle sommmniCaAbH e t er -

| ogi n is carried out to the donmi n-nane server using the donain
nane. network system.

10 23. The packet data transmission medium as claimed in

claim 22, wherein the location address has a hierarchical

structure.

24. The packet data transmission medium as claimed in
15 claim 23, wherein the hierarchical structure comprises at
least a network 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.
20 '
25. The packet data transmission medium as claimed in any
one of claims 22-24, wherein the packet data transmission

medium consists of a packet data signal.
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