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NETWORK AND DATA DELI VERY METHOD | N MOBI LE COVMUNI CATI ONS NETWORK ngtﬁﬂ¢¥ﬂp
FI ELD The present invention relates to a nobile communications net

a data delivery nethod in the nobile conmmunications network. BACKGROUND
ART Conventionally, to deliver (transmt) data froma server, or to
transfer data between nobile stations in a nobile conmunications network,
so-cal l ed connection- oriented transfer is carried out which searches for a
| ocation of a nobile station fromits ID, and transfers a call control

si gnal between nodes of the network, followed by the data delivery. As for
a plurality of users (nobile stat SERIIFHGATAGNGg to the same group in an
area supervised by the sane edge node (for exanple, base station), the

| ocation of each user is identified by sending the call control signal,

foll owed b fﬁEd6%31Qﬁ#'fﬁVﬁN&%r ach user. Furthernore, although there is
a so- caIIe connectionl ess network that sends no call control signal -1 12

NOV 2003 at dat audpsengf erommwfcﬂﬁmsswrwgnﬁ Aqpral fixed network
Internet, there is no control (for exanple andover control) applicable

to such a case WETR DEEIVERYi METHOD INMOBELEOMEUNI CRTSONS SESSRORK Y -
Thus, the conventional data delivery nmethod nust
TECHNICAL FIELD
The present invention relates to a mobile
communications network and a data delivery method in the

mobile communications network.

BACKGROUND ART

Conventionally, to deliver (transmit) data from a
server, or to transfer data between mobile stations in a
mobile communications network, so-called connection-
oriented transfer is carried out which searches for a
location of a mobile station from its ID, and transfers
a call control signal between nodes of the network,
followed by the data delivery.

As for a plurality of users (mobile stations)
belonging to the same group in an area supervised by the
same edge node (for example, base station), the location
of each user is identified by sending the call control

+ signal, followed by the data delivery for each user.

Furthermore, although there is a so-called

connectionless network that sends no call control signal



transfer the call control signal between the nodes however snall an anount
of data to be delivered. As a result, it has problens of reducing nfﬁ 0V 2003
performance, requiring to develop conplicated software, and increas 3 !\
system cost. In addition, since it delivers data to user by user to
deliver data to the users of the sanme group, it presents a probl em of

causi ng aggregation in the network, and increasing |oad of the data
delivery server. DI SCLOSURE OF THE | NVENTI ON Therefore, an object of the
present i nahtdabaitransfexrpasnestofitennmeeniiomlaeae e Wikikkehdetwork
connectionless transfer by assigning IP (Internet Protocol) addresses to

i ndi vi dual hebesnetociherei Asonmtcontsedy difinr dexampdel.i aydevevers and

nobil e stations of a nohj]e onmruni cat i ons network, and by carryi ng out
data del | vecf?/nEHQilr?g atprfgiwﬁsiﬁr 895 84Ch ReCaARL 1HKE Y tbeuéﬁé@é&%a?o@o

send t he cacL]J_: £RAt Hg]tﬂgggl/{a“fﬁ’t reéagﬁpggggpgﬁ:llb%/ery. Anot her object of the

present inventron isto pr *the network when delivering

data to the usermgl the SAIBvERRUBNATICAERY HEdUSl iy therhorfl icine - 2

12NOV2003 data delivery server. Still another object presen

i nvention itréns fiefpthersh1008bhercIUehH gita 1 BRAGHSE N ithe nPHEE HowY €8S
network by using the IP addresses. In order to acconplish the above

ment i ond olymall, anasmordiingf date torse depivereid.t hagpresedulnyention,
a nobi | e cqonmuni cations network of the present invention conprises: one or
nore routi RARoBESEMS LE| FeAycddtay node performance, requiring to

develop complicated software, and increasing a system
cost.

In addition, since it delivers data to user by user
to deliver data to the users of the same group, it presents
a problem of causing aggregation in the network, and

increasing load of the data delivery server.

DISCLOSURE OF THE INVENTION

Therefore, an object of the present invention is to
implement a connectionless network and connectionless
transfer by assigning IP (Internet Protocol) addresses to
individual nodes, location information servers, data
delivery servers and mobile stations of a mobile
communications network, and by carrying out data delivery
using the IP addresses, thereby making it unnecessary to
send the call control signal for the data delivery.

Another object of the present invention is to prevent
aggregation of the network when delivering data to the

users of the same group, thereby reducing the load of the



to which the IP address of a nobile station is added, and for carrying out
routing of the data in accordance with routing information; and onel DNOV 2003
nore edge nodes for receiving the data routed by the routing nodes, and for
transmtting the data to the nobile station corresponding to the IP
address of the nobile station added to the data. Here, the nobile

communi cations network may further conprise a |ocation information server
for managing information about correspondence between the I P address of

t he nobil e Gathi delandethesePveddress of the edge node that supervises the
area visited by the nobile station, the routing nodes may include a gate
node; the gate ridtélingnodgihdrvaljegtacfeddienpnemendcinvemtiidvorhatton
server, the |IP address of the edge node supervising the area visited by
the nobi | e ¥PR{LBRNGAREBRLI §§ G 2hehpPORYRIEsENof CHNGRHIPBLESS | on

added to the yecel v%trj dat a an?I1 ag&th a | P address of the edge node to the
recei ved ddt@-"Ph YOLH??‘lBgi ﬁ & i ﬁﬁf%eﬁt‘l ude i nformati on about

corr espondence bevegacthd R adhess o the BB iendnd 2000 (ne

transm ssion ro the r carry ng of the

recei ved dai@chbPadsprdRnese Wil bstt hspooaddethedliptdgefEge nveis: peided to

the received data and the routing information. Here, when the nobile

stati on nov@mébblret bemmupirat tonyg ae¢worfk OF dilte epigespade invdieion
supervisory area of a new edge node, the noving nobile station may notify
the | ocati opomprdsesti oM@ epvemogie inaabivng| podedd s wadetfiving datiaess

of the new edge node; and_th | ocation informati on server nay_.update
i nformat i ont%b%%c%ﬁpﬁegﬁoﬁag’?@és%éi%ﬁ“ql?l’el?Psﬁﬁﬁllé)é‘s 15t q@ Ving

mobi | e for carrying out routing of the data in accordance with
routing information; and one or more edge nodes for
receiving the data routed by the routing nodes, and for
transmitting the data to the mobile station corresponding
to the IP address of the mobile station added to the data.

Here, the mobile communications network may further

comprise a location information server for managing
information about correspondence between the IP address
of the mobile station and the IP address of the edge node
that supervises the area visited by the mobile station,
the routing nodes may inclﬁde a gate node; the gate node
may retrieve, by accessing the location information server,
the IP address of the edge node supervising the area visited
by the mobile station corresponding to the IP address of
the mobile station added to the received data, and add the
IP address of the edge node to the received data; the
routing information may include information about

correspondence between the IP address of the edge node and



station and the I P address of the edge node supervising the area visited
by the noving nobile station. Here, when the nobile station noves frgm&
supervi sory area of an old edge node to the supervisory area of a @33
node, the noving nobile station may transmt its own |IP address and the IP
address of the new edge node to the old edge node; and when the old edge
node thereafter receives data to which the I P address of the noving
nobil e station is added, the old edge node may transnmit the data to the

new edge notiee Wtiranaidli $1gi bhierbldtddigastik &R thavy eHe8eR0HRKY CdPeydat a.
Here, the routing information may include information about correspondence

bet ween t heowP tliér gssininghefntbid ereceavedn dartch tie adceosd@aysi®rwibht e,
and the routing nodes nay carry out the routing of the received data in
accor dance thethPiakdressgdaefetbeoedgrenpdlsl bddadittio heldetaivedaiatd
12N0V2003 recgir%&d data and the routi ng i nfornmation. Here, the |IP address
of a group ¥f 6 U LENGndntorMakig9Bded as the | P address of the nobile

i or mati on whi RCES | RSt TonmSBhe cof FELRBnAANAS BEPHADe no. i
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group of t#eesvbifl & Hakhi €8ge nodlledthe oRrie§amyBd 1@ fsati8n masei ved
data by the nunber of the transm ssion routes corresponding to the P

addr esses aghothEyndihid elatations incbormapdot gpivetrhefaddesl d¥naldr ess of

the group of .the nobile stations _in accordance with the group information
address and the IP address of the new edge node; and the
location information server may update information about
correspondence between the IP address of the moving mobile
station and the IP address of the edge node supervising
the area visited by the moving mobile station.

Here, when the mobile station moves from the
supervisory area of an old edge node to the supervisory
area of a new edge node, the moving mobile station may
transmit its own IP address and the IP address of the new
edge node to the old edge node; and when the old edge node
thereafter receives data to which the IP address of the
moving mobile station is added, the o0ld edge node may
transmit the data to the new edge node with adding the IP
address of the new edge node to the data.

Here, the routing information may include information
about correspondence between the IP address of the mobile
station and the transmission route, and the routing nodes

may carry out the routing of the received data in accordance

with the IP address of the mobile station added to the



and the routing information and carry out the routing of the data. Here,
the | P address of the nobile station to be added to the data can incl Nge003
the I P addresses of a plurality of nobile stations, the routing nodes nay
replicate, when the |IP addresses of the plurality of the nobile stations
are added to the received data, the received data by the nunber of the
transm ssion routes corresponding to the IP addresses of the plurality of
the nobile stations in accordance with the routing information, add to

each of theedaliged Mt afdr eyesrOhtifg ARFEJAnst@abhons corresponding
to each of the transm ssion routes, and carry out the routing of the data.

Here, the nobil eHerati dhe iknadtdresweof rangtrbap of mokiNeVsiHXions
supervi sory area of an old edge node to the supervisory area of a new edge
node, may te€anshet addedvwms | PheddPessidresshefndhecdeebihbde statd asachonode
fromthe hb%ger | evel routing node of the new edge node up _to the junction
routing n 394aAnke chhedat ranRfsEhenrPHELRg Bofagday haie grPuRdge

d dto,t ed de, .may. update. it ti i_nf ti
about the mbUFAGMATTE CRAFRoHS HEHEOTRAL IPuANRIF nPORRRIRIPIRNCEncI ude
| nfor et orye e, €A SRPARIRASE BE WP it 1 81k 2T ol bBY Gl "0

and the transm ssion route, a%tile routi ng no carr out

routing of thethecgryap gdahathe 2Pcoadess oF the Bedup aFress mfbibe edge
node added to the recelived data and the routing information; and the

nobi | e st atsbatimes nateplicaken whenmvde fIbraddeesspetfyitde growa of an

ol d edge node to the supervisory area of a new edge node,
the mobile stations is added to the received data, the
received data by the number of the transmission routes
corresponding to the IP addresses of the mobile stations
corresponding to the added IP address of the group of the
mobile stations in accordance with the group information
and the routing information and carry out the routing of
the data.

Here, the IP address of the mobile station to be added
to the data can include the IP addresses of a plurality
of mobile stations, the routing nodes may replicate, when
the IP addresses of the plurality of the mobile stations
are added to the received data, the received data by the
number of the transmission routes corresponding to the IP
addresses of the plurality of the mobile stations in
accordance with the routing information, add to each of
the data, the IP addresses of the mobile stations
corresponding to each of the transmission routes, and carry

out the routing of the data.

Here, the mobile station, when it moves from the



the old edge node of its own IP address and the |IP address of the new edge
node, and the old edge node may transmt, when it thereafter recei vgz@et@a
to which the IP address of the noving nobile station is added, the t

the new edge node with adding the I P address of the new edge node to the
data. Here, the nobile conmunications network may further conprise a data
delivery server for delivering data, the data delivery server may deliver
data to the nobile station in response to a request fromthe nobile

SaLi on.  Hespebla Sy | £:EATHEN G714 0050 ABL I ELNELoSapLL B6S:

| ocation i mat i on rver for managl ng or e

about correspeadgrce bekwRRIyd odE, aldketTarfimiPeifRbpls Zﬁ(;ata &gd the

| P address of the edge node " that supervises the area visit by the nobile

station, eoshthé how edge nodks, A reschVicodat xroki ehd $il mdyed by
a nobile station visiting its own supervisory area and to ich the IP
addr ess of 1étetiplg hedetafitdre newedgd nodet npetve the dorestsi om et ingati on
information server the |P address of the edge node supervising the area
visited bynefe Hpem ehich the trapsmdGion teutas dPvaagects the okd

nobil e station add to the received data, add.the |IP address,K of the edge
node to t hée$8EelP d"gl'é ggn%%[er i £A9en Lk o PBY: H@%ﬁihﬁ%@&’é‘, t he

he 177 aadroRE bF TRomAELsEE Al TERY ARG, AREHARY HEgRiBny "

the!P address o _ hé transm's _ _ the
routing nodes negegar,!theUolEngoh £58mak ildiE masc ehvathadlah drmacLondance

with the I P address of the edge node added to the received data and the

routing i nfabboati cerrespondence between the IP address of the edge
node and the transmission route, and the routing nodes may
carry out the routing of the received data in accordance
with the IP address of the edge node added to the received
data and the routing information; and the mobile station
may notify, when it moves from the supervisory area of an
0ld edge node to the supervisory area of a new edge node,
the 0l1d edge node of its own IP address and the IP address
of the new edge node, and the o0ld edge node may transmit,
when it thereafter receives data to which the IP address
of the moving mobile station is added, the data to the new
edge node with adding the IP address of the new edge node
to the data.

Here, the mobile communications network may further
comprise a data delivery server for delivering data, the
data delivery server may deliver data to the mobile station
in response to a request from the mobile station.

Here, the mobile communications network may further

comprises: a location information server for managing



Here, the edge node may generate and manage i nformati on about
correspondence between the |IP address of the nobile station added t%@@ﬂf
received data and the |P address of the edge node supervising the dr 2003
visited by the nobile station. Here, when the nobile station noves from
the supervisory area of an old edge node to the supervisory area of a new
edge node during communi cation with another nobile station, the noving
nobile station nmay transmit its own |IP address and the | P address of the

new edge nofrfoamatiod 2bb¥ WiFrddpondeacrodr SwdehYthendH hRi@F &8s
visited by the party nobile station; and the edge node may update

i nf or mat i onof abbet modrirles sorleher depdwebe TReatiBraddr esfs tife tddbgenvodg
nobi l e station and the | P address of the edge node supervising the area
visited by FRatnSHRRIbBREe theatEian vigiteduhsh the mebile sttatibenmoves
fromthe supervisqry area of an old edge.node to the supervisory area of
a new edge ‘ﬁ%ﬁé,ofﬁ:ﬁ‘?ﬁﬁ%nﬁﬂﬁﬁ BAY LR CBAY tapddhehils tT jiPteddress
and the I P agd t . t 0 node;_and when the
old cdge node Singpeie SFatadn YARALERES, 05 Pin tHeB RN T afle #h8
moving nobitg ghaldiPthe 2Hdgdardie: BF £HECmd AdWtatidhe ! ata to
t he new edge node with adding the IP addreslsrl g’g t he th{ilaf:/vﬁ'gggemstnoéI e ?g't he
data. Her e, rahei eiviee by bidoe s Big theOMesa £ 160 1 A€ orfatelon s¥yvareghelf an

ol d edge node to the supervisory area of a new edge node, the noving
mobi | e st at IBnaddyesstof ythécedgeanode sopemst$bngstheeprefa iissioead| P
address andb{rh%hler%%(}rlees Ssi?glt.:[lgg gg\évr%ds%em?gggé %gdt}ngeIP address of
the mobile station added to the received data, add the IP
address of the edge node to the received data, and transmit
the data to the routing node; the routing information may
include information about correspondence between the 1P
address of the edge node and the transmission route; and
the routing nodes may carry out the routing of the received
data in accordance with the IP address of the edge node
added to the received data and the routing information.
Here, the edge node may generate and manage
information about correspondence between the IP address
of the mobile station added to the received data and the
IP address of the edge node supervising the area visited
by the mobile station.
Here, when the mobile station moves from the
supervisory area of an old edge node to the supervisory
area of a new edge node during communication with another

mobile station, the moving mobile station may transmit its

own IP address and the IP address of the new edge node to



| ocation information server may update information about correspondence
between the I P address of the moving nobile station and the |P addrieggoeion
t he edge node supervising the area visited by the noving nobile station.
Here, each of the edge nodes may receive data which is transmtted by a
nobile station visiting its own supervisory area and to which the IP
address of the nobile station is added, and transmt the data to the
routing node; - 8 12 NOV 2003 the routing information may include

i nformat i OItI?é)Oé'B?eCﬁ'br@FélﬂS’@f‘ﬁQshﬁgﬂﬂqut@fehpvﬁ@i&e@& By the Pty
station and the transm ssion route; and the routing nodes  may carry -~ out

t he routi ngnathilbestatdiored aled athe e@dger dedecmayi mpdaee | Pnddimasia t he
nobil e station added to the received data and the routing infornmation.
Here, the miut cerrespondence tberowveenf tbe LReaddmess icfortheamew igig an

ol d edge node to the supervi s§r¥ area of _.a new edge node, may transmt its

own | P addmRileqstad iphy @Bge thedd P A4dEESS Rfdetheorgf MPGRer | evel
ti d f_the. d de. t he, | ti I, f

Whi ch the (RBERYIEANY FBE G08R VAFae < by Ehg v aRgeRibad & st dt athe new

d de, df t hgy ' ' t ; ti d

of “the ol edge Hotae, whetl tHEobidl HtLesn ol MEGRT CHE 1% he

novi ng nobidepsielisdty Heréa ébeahowlidl%d%%aatei > "BYe | §6pEETiso

i nformati on about correspondence between e | P address of the edgerynode

and the tramseasefola mew ecedgadnbide  othhé npordars molyileasrhatoibnt nay

routing of the received data in accordance wth the | P address of the edge

node added ixppgmiteddisyoyn IP address and the IP address of the new
edge node to the o0ld edge node; and when the old edge node
thereafter receives data to which the IP address of the
moving mobile station is added, the old edge node may
transmit the data to the new edge node with adding the IP
address of the new edge node to the data.

Here, when the mobile station moves from the
supervisory area of an o0ld edge node to the supervisory
area of a new edge node, the moving mobile station may
notify the location information server of its own IP
address and the IP address of the new edge node; and the
location information server may update information about
correspondence between the IP address of the moving mobile
station and the IP address of the edge node supervising
the area visited by the moving mobile station.

Here, each of the edge nodes may receive data which
is transmitted by a mobile station wvisiting its own

supervisory area and to which the IP address of the mobile

station is added, and transmit the data to the routing node;



data and the routing information; and the nobile station may notify, when
It noves fromthe supervisory area of an old edge node to the supqumﬁrmw
area of a new edge node, the old edge node of its own |IP address and the

| P address of the new edge node, and the old edge node may transmt, when
It thereafter receives data to which the IP address - 9 1 2 NOV 2003 of
the noving nobile station is added, the data to the new edge node with
addi ng the | P address of the new edge node to the data. According to the

second aspegheOok olltei il ESRRbroiatvsH i A8y andAtiAidel A¥8hatBidiPdahdue Nobile
comuni cations network including one or " nore routing nodes and one or nore

edge nodes,cohredpiomdEhce detwethdtheTP dddrpsesefitthe @i s sk@Hdses
the steps of: receiving, at one of the routing nodes, data to which the IP
address ofandrgee [teransmission ndude; and che moulyingtnodesimay afarthne
data in accordance with routing information;, and receiving, at one of the
edge nodes,Q¥Phet@g FAHARG BF thee Hanrivedndads iahAPceaRdance mytihe

data to th | tati ndi to.the IP f the bi |

Stati on addeaeLbr (aadhEbs Os Che GHERTLR L oRiioR paAcGhEC Bhe RERBIRC L he
tionl t. A f i th bvi at i th d

For sondi ng e be En il FofitaREr AR EB I 2 ol ivery in the mobi 16

comuni cations ngéyer Kt rsih 1 £OBt At i CaphBheY ImdNEs nﬂ%ﬁ{ kehe
aggregation that can conventionally take place in the data delivery to

users of thsupemwigramp,atdar oy ancdlal rgdgéenbded taf thidesdpegvdelomery

Server. area of a new edge node, may transmit its own IP address
to the new edge node, and each node from the higher level
routing node of the new edge node up to the junction routing
node from which the transmission routes diverge to the old
edge node and to the new edge node, and from the junction
routing node to the higher routing node of the old edge
node, may update its own routing information about the
moving mobile station.

Here, the routing information may include information
about correspondence between the IP address of the edge
node and the transmission route, and the routing nodes may
carry out the routing of the received data in accordance
with the IP address of the edge node added to the received
data and the routing information; and the mobile station
may notify, when it moves from the supervisory area of an
0ld edge node to the supervisory area of a new edge node,
the o0ld edge node of its own IP address and the IP address

of the new edge node, and the o0ld edge node may transmit,

when it thereafter receives data to which the IP address



Furthernore, they can inplenent the control such as the handover in the
connectionl ess network. BRI EF DESCRI PTI ON OF THE DRAW NGS - 10 12N0V2003

Fig. 1 is a block diagramshowi ng a configuration of a nobile 17 NOV 2008
comuni cations network of a first enbodinent in accordance with the
present invention;, Fig. 2 is a flowhart illustrating an exanple of a data

delivery nethod in the nobile communications network of the first
enbodi ment in accordance with the present invention; Fig. 3 is a diagram

showi ng an exaifé en®Fih§embBaTal st@ft @h i RATdEd (106 Aat 4 ASTEEE Gfew D 2

mobil e comuni cations network; Fig. 4 is a block’ diagramillustrating an

exanpl e of edge fhiodet wliamZIa\&!hmg)rlthi@lIP naddeeBbbife themien eddgeoitode
network of the first enbodi nent in accordance with the present invention;

Fig. 5is a&olbthenhdatallustrating the exanple of the first handover

control in the nobile communications network of the first enmbodi nent in
accor dance w t h Aggorgiagerfto  khensesond- gspecits of bﬂéﬁkpﬁﬁégﬂiﬁﬂ
illustratin xanple

_ _ é—% 7 ‘%af:ﬁ c\gnﬁﬁ&gg%m control the nobile
conmuni cat | rié o e i %C’GSP e with the
e Ay o LB B ) e
enbodi ment aﬁﬂaﬁﬁér@'ﬁn%ﬂ\étédéaenoﬁés,enéhé ndgtlal AElivery method of

the present invention comprises the steps of: receiving,
at one of the routing nodes, data to which the IP address
of a mobile station is added, and carrying out routing of
the data in accordance with routing information; and
receiving, at one of the edge nodes, the data routed by
the routing nodes, and transmitting the data to the mobile
station corresponding to the IP address of the mobile
station added to the data.

The foregoing configurations can implement the
connectionless network and connectionless transfer with
obviating the need for sending the call control signal for
the data delivery in the mobile communications network.

In addition, they can prevent the network aggregation
that can conventionally take place in the data delivery
to users of the same group, thereby reducing the load of
the data delivery server.

Furthermore, they can implement the control such as

the handover in the connectionless network.

BRIEF DESCRIPTION OF THE DRAWINGS

- 10 -



Fig. 8 is a block diagramshow ng a configuration of - 11 12 NOV 2003 a
nobi | e conmmuni cati ons network of a second enbodi nent in accordance with

the present invention; Fig. 9 is a flowhart illustrating an exanpl el @N0A 2003
data delivery nethod in the nobile comunications network of the second
enbodi nent in accordance with the present invention; Fig. 10 is a bl ock
diagramillustrating an exanple of the first handover control in the

nobi | e comruni cati ons network of the second enbodi nent in accordance wth

the present invepgion;ikig. b]lécde@abkc%:%@fdwiﬁd_;%té@ﬁfﬁzgu&%%lwra%e of

the first handover control in the nobile communi cati ons nétwork of the

second enbainmspilencemmirticceeiphshnetvork eserd fiwedt eabodin@ntldins a
bl ock diagramillustrating an exanple of the second handover control in
t he nobi | e aceepdadate onsthnthwopradentheivwemtdi@mbodi nent i n accor dance
with the present invention;, Fig. 13 is a flowhart illustrating the
exanpl e of the E¥8ond H@(ﬂ)v%}o‘é'é‘hﬁﬁ-”&l ihlysbrasinge aprexanpde efs a

net wor k of he second enbodi cor e Wth the resent .i nvention
Fig. 14 15 RPUVESTAMELRR AQ EDECRPPah e CRTHIIRT 5t RoBe Be twork

or esent C?‘L'Vﬁf. AE ¥xbt efibblly k%n@%qgrgsem ?ﬁégﬁﬂ“t@xaépﬁ“%

dat a transtfﬁv@ﬁtﬁ@g.betmeen nobile stations in the nobil e -

Fig. 3 is a diagram showing an example of the format
of an IP packet {(data) transferred in a mobile
communications network;

Fig. 4 is a block diagram illustrating an example of
the first handover contrel in the mobile communications
network of the first embodiment in accordance with the
present invention;

Fig. 5 is a flowchart illustrating the example of the
first handover control in the mobile communications
network of the first embodiment in accordance with the
present invention:

Fig. 6 is a block diagram illustrating an example of
the second handover control in the mobile communications
network of the first embodiment in accordance with the
present invention:;

Fig. 7 is a flowchart illustrating the example of the
second handover control in the meobile communications
network of the first embodiment in accordance with the
present invention:;

Fig. 8 is a block diagram showing a configuration of

- 11 -



12 NOV 2003 conmuni cati ons network of the third enbodi nent in accordance
with the present invention; Fig. 16 is a block di agram show ng tabl es
generated and managed by edge nodes of the nobile comunications et NSk 2003
of the third enbodi nent in accordance with the present invention; Fig. 17
Is a block diagramillustrating an exanple of the first handover control

in the nobile communications network of the third enbodi nent in accordance
with the present invention; Fig. 18 is a flowhart illustrating the

exanpl e of 5 hfiid HoMABHPEER 1A Tt khgfr@bié@%ﬁaf@mﬂbaamm

network of the third enpodi ment in accor ance wt present 1 nvention;

Fig. 19 |sabdﬁﬁ@gndea@mﬁn|{hgsp&@@éﬁtaﬂneéﬁmmdh of the second handover
control in the nobile conmunications network of the third embodi ment in

accordance w thiite. 9riseat filusciaot; ililnst2fatéing EAmowshanplel ofsta ati ng
t he exanple of the second handover control in the nobile comunications
net wor k of Gatea e kbverpouerbed in theondhide mpmume:a‘pmagnnertmhl on;

Fig. 21 is bl ock dla ran1 a configuration a npbile
communi cat Cn<- et SBFRAG 3?%ﬁmgnénﬁ&d.mr Pﬁcsc@ar%n%%emprﬁw

present inveniiopn: Fig. 22 is a flowhart illustrating an exanple of a
dat a transﬁgﬁhﬁg€%gg'betmeen nobil e stations in the nobile - 13 1 2 Nov

2003 conmuni cat iggRg, NEHWREK 0T 1idik f @¥ALR MO #BPkalting an example
of the first handover control in the mobile communications
network of the second embodiment in accordance with the
present invention;

Fig. 11 is a flowchart illustrating the example of
the first handover control in the mobile communications
network of the second embodiment in accordance with the
present invention;

Fig. 12 is a block diagram illustrating an example
of the second handover control in the mobile communications
network of the second embodiment in accordance with the
present invention;

Fig. 13 is a flowchart illustrating the example of
the second handover control in the mobile communications
network of the second embodiment in accordance with the
present invention;

Fig. 14 is a block diagram showing a configuration
of a mobile communications network of a third embodiment
in accordance with the present invention;

Fig. 15 is a flowchart illustrating an example of a

data transfer method between mobile stations in the mobiie
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accordance with the present invention; Fig. 23 is a block diagram
illustrating an exanple of the first handover control in the ”Dbi'?gNnvsz
conmmuni cations network of the fourth enmbodi ment in accordance with th
present invention; Fig. 24 is a diagram showi ng a rel ationship between

Fig. 24A and Fig. 24B; Figs. 24A and 24B are a flowhart illustrating the
exanpl e of the first handover control in the nobile comunications network
of the fourth enbodiment in accordance with the present invention; Fig. 25

i s a bl ock ghraghandatiusis ahebgodk ex@nphe tofidtdemesantienandayer control
in the nobile communi cations network of the fourth enbodinment in
accordance agtbribhaceprvesent thevemtesent andvend.idit; is a fl owchart
illustrating the exanple of the second handover control in the nobile
comuni cations FegwolR &5 ehblosk tdiagben shewing dalvkeangenerefathe
present invention; BEST MODE_FCOR CARRYIN? OUT THE | NVENTI ON The best node
for carryi MPOUPRRISEH RNt £EECWN0§RWE hENGMAR IR FRTEMGat EORST

conmuni cat (SHEV RS BHE: PR F Ry RO St OHa8hE) S R ©
accordanceﬁ&ég hgeﬂgvgﬁ{gohmvention. The nobi |l e comruni cati ons networ k of
t he present en%o i ment conprises a data delivery server 101, gate node

102, repeater ngupg.109 and &lGshoeRoaiRefASEm 10P1ud@Eatiangl an example
of the first handover control in the mobile communications
network of the third embodiment in accordance with the
present invention;

Fig. 18 is a flowchart illustrating the example of
the first handover control in the mobile communications
network of the third embodiment in accordance with the
present invention;

Fig. 19 is a block diagram illustrating an example
of the second handover control in the mobile communications
network of the third embodiment in accordance with the
present invention;

Fig. 20 is a flowchart illustrating the example of
the second handover control in the mobile communications
network of the third embodiment in accordance with the
present invention;

Fig. 21 is a block diagram showing a configuration
of a mobile communications network of a fourth embodiment
in accordance with the present invention;

Fig. 22 is a flowchart illustrating an example of a

data transfer method between mobile stations in the mobile
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a location information server 100. The data delivery server 101, gate node
102, repeater nodes 103 and 104, and edge nodes 105-108 have |P add{gg@ggmn
(#1, #2, #3, #4, and #5-#8, respectively, in the present enbodi nent)

a nobile station 109 also has an I P address (#9 in the present

enbodi nent). The gate node 102 and the repeater nodes 103 and 104 are
routing nodes for carrying out data routing in accordance with routing
information. Fig. 2 is a flowhart illustrating an exanple of a data

delivery neidifuRfchitd JiPi hELtGEFIUY L heNE oI dmbOa imBat | 15t
enbodi ment in accordance with the present invention. The data delivery

server 101 amoagdanichke witladthesprexferdt nbhiveatsiaij on to which data (IP
packet) is to be delivered, and transnmts the data along with the IP

address of the Fibopil 23stist isorbleckhdigagmmmotbl o2 radtigpg Sa0lexanpleat e
node 102 accesses the |location information server 100 to capture the IP

addr ess of Qﬁé%&é%@a@ﬂjﬁmcﬁfﬁﬁr?ﬁé%r@'&? wmoki ke apmepRlgsdiians
t at di t d h bile t t
the. recei vatF HHOIR, &t*ﬁo% BaTiiERt i B AEHCHECEr GoPL180 Tiages
the IP - E% %gggng% éﬁ¥¥ of the edge node supervising the area
% sta

visited by 1 oh corresponding to the |P address. As an
exanpl e of the Ipcgtipgn i8far aabigdan NEwing0a rRaltidPsBipoBe thiaalion

register (HLR) or a visiting location register (VLR). After capturing the
| P addr ess Rigt hedadegmd ®tiegby24B;

Figs. 24A and 24B are a flowchart illustrating the
example of the first handover control in the mobile
communications network of the fourth embodiment in
accordance with the present invention;

Fig. 25 is a block diagram illustrating an example
of the second handover control in the mobile communications
network of the fourth embodiment in accordance with the
present invention; and

Fig. 26 is a flowchart illustrating the example of
the second handover control in the mobile communications

network of the fourth embodiment in accordance with the

present invention;

BEST MODE FOR CARRYING OUT THE INVENTION

The best mode for carrying out the invention will now
be described in detail.
FIRST EMBODIMENT

Fig. 1 is a block diagram showing a configuration of

a mobile communications network of the first embodiment
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accessing the location information server 100, the gate node 102 adds the

| P address of the edge node to the received data (step S103), that {3NOV 2003
encapsul ates the received IP packet for the nobile station into the IP
packet for the edge node, and transmts it to the repeater node (step
S104). Incidentally, apart fromthe exanple of Fig. 1, it 1is also possible
to configure the network in such a nmanner that the gate node is directly
connected to the edge nodes w thout the repeater nodes. In this case, the

gate node i HSEbiraanke 4 endihectddedonthenedan fwdes. Fig. 3 is a
di agram showi ng an exanple of a format of the |IP packet (data) to be

transferred in tihe nedbliee cwnmuntebtdonaaisowbrkTiosd [theapkesesitown in
Fig. 3is an |IP packet associated with user information that includes the
| P addr ess enfbadémedgeconpe imked GhtocdeliMemheernmndi0 las gatEwiodey. 3,
the reference synbol UD (User Data) designates data to be delivered,. UP
(User |P) dé? greepsatene nades dk@3sand E—ﬁé:w@mee nQdes oh0> 344 8pcAnd

Desti nati on ., Gat ewaynade. Addr ess) desi gnat the | P address of the edge
Code e, RS enE ol datr e tadh SorebmniPe ® s an s 18 1 2 v 2003
identifier indi ' kg7t h e iL,N mat- ich is
added to di stingheats Hetffeky POELEr 101, (Gatethadem py0LLpRa YR OF |

i nformati omodes 03 1 1107 PagiEkagesAsariscd0%i-l1 8 haveoTPr addirekeemt i on,
it includes an identifier indicating that the |IP packet carries the

control inf@@dbpt#2n. #3he#dl P arsl diiiels byrébpectaiee el | ¥or Yheepyeseltl, and
the DGA is added by the gate node 102.

embodiment), and amobile station 109 also has an IP address

(#9 in the present embodiment}.

The gate node 102 and the repeater nodes 103 and 104
are routing nodes for carrying out data routing in
accordance with routing information.

Fig. 2 is a flowchart illustrating an example of a
data delivery method of the mobile communications network
of the first embodiment in accordance with the present
invention.

The data delivery servexr 101'manages the IP address
of a mobile station to which data (IP packet) is to be
delivered, and transmits the data along with the IP address
of the mobile station to the gate node 102 (step S101}.

The gate node 102 accesses the location information
server 100 to capture the IP address of the edge node
supervising the area visited by the mobile station
corresponding to the IP address of the mobile station added

to the received data (step S102).

The location information server 100 manages the IP
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In the present enbodi nent, the gate node 102 records the correspondence
between the I P address of the nobile station it captures by aCC€SSifg§bV?W3
| ocation information server and the |IP address of the edge node so

the gate node utilizes the correspondence in the subsequent processing

W t hout accessing the location information server 100. However, it is also
possible for the gate node 102 to access the |ocation information server
100 every tine it receives the data to capture the correspondence w thout

recordi ng tdwi€@sEesEORMRRIge o @@t supede ikdihdasné Oalféﬂgvli%fi@é@tb?n
(routing table) that includes transm ssion route information about he I P
addr ess of the mdbe leodetathonheoeragpendinghdwn the FPgadiirddw. gai® node
102 has the routing information that the route for the edge node 105 with
the | P addrafs£xample pie thepdacat oaeinformiatiiomesepvagdddds #here

Accordingly, th ate_node 102 that receiv the data with the | P address
of the edgé%oﬁi‘i‘g’sﬂt}aﬁéﬁﬁw fREISEET bHLR)e Fefeatiti hing 10satiay 1 2

NOV 2003 | it{h the | P address of the edge node added to the
recei ved dar}f‘%gfgﬁggjg&e%#tf node 103 or 104 transnmits the data to another

rben £ ", "B fercSspnoey  sHacTa0RAs 00 ope LR LMD o
routing i nfased@ssng Raie i Nstatesnt iafloBhnetisn errvert 00N eheldaie about
the I P address of the edge node. 1In the exanple as shown in Fig. 1, the
repeat er nouxde (2 askis hber bRtaddreé s$ afimthicoadgkatodbet o ditee reae ithed edge
node 105 Wée?téh((asltzpadsdlroef)s,#tS:hia?: tlge %drggagggia%:?s i%rfgljreceived 1P
packet for the mobile station into the IP packet for the
edge node, and transmits it to the repeater node (step
S104).
Incidentally, apart from the example of Fig. 1, it
is also possible to configure the network in such a manner
that the gate node is directly connected to the edge nodes
without the repeater nodes. In this case, the gate node
transmits the data directly to the edge nodes.
Fig. 3 is a diagram showing an example of a format
of the IP packet (data) to be transferred in the mobile
communications network. The IP packet shown in Fig. 3 is
an IP packet associated with user information that includes
the IP address of the edge node added thereto. 1In the
format as shown Fig. 3, the reference symbol UD (User Data)
designates data to be delivered, UIP (User IP) designates
the IP address of the mobile station, and DGA (Destination

Gatewaynode Address) designates the IP address of the edge

node. The reference symbel UI (User Information)} is an
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with the I P address #5 (in this case, the next transm ssion destination is
the destination node itself). Receiving the data (step S105). one of the
edge nodes 105-108 transnits the data to the nobile station with ttheNOY H03
address added to the received data. Specifically, it extracts the

encapsul ated | P packet for the nobile station, and transmts it to the
nobi l e station (step S106). In the exanple as shown in Fig. 1, the edge
node 105, receiving the data with the I P address #9 of the nobile station

109, transi@éftiilfd edat ndochitdnpbingtstatl ar PPckdbuss tiree nabkle
station 109 receives the data addressed to itself fromthe edge node (step

5107). Theiftboregaitigpreonhijchat soadded proakist Pngad shiltefrdm aan IP
connectionl ess network and connectionless transfer that obviate the need
for sendi ngPagkedaagssetiatednmidh gomhrofoinfmrmetioory. Akt fier dthe

possi ble to_add the |P address of a“a%ouR 18 12 NOV 2003 of npobile stations
as the IP rBaSk&t (3sapppteds vk tynthey apntgRboinsormatken. (ike | P

dd f i) ' . . ' he d ' : [ :
the 1 ocati oot TRgea ohaeBRs£ b0t R Rt Parineh Wi farhged® inA el mat  on
(oroup 1 nTQigRihgd) tfle BRdLo PUNLSEmAl IdIE.  HRL YYFIA S URRIA PG4
ar ea visitedgﬁy the nobile stations wﬁiéh el ong t o the group

correspondidg@taodéhevelty addrass 101 | en@rowe sta tihe Jaid Hpiaid Yiste Wen
the I P address of the group of the nobile stations is added to the

recei ved danedet R@2gat e node 102 accesses the location information server

100 to capture the | P addresses of the edge nodes supervising the areas

visited In the present embodiment, the gate node 102 records
the correspondence between the IP address of the mobile
station it captures by accessing the location information
sexrver and the IP address of the edge node so that the gate
node utilizes the correspondence in the subsequent
processing without accessing the location information
server 100. However, it is also possible for the gate node
102 to access the location information server 100 every
time it receives the data to capture the correspondence
without recording the correspondence.

The gate node 102 has routing information (routing
table) that includes transmission route information about
the IP address of the edge node. In the example as shown
in Fig. 1, the gate node 102 has the routing information
that the route for the edge node 105 with the IP address
#5 is the repeater node 103 with the IP address #3.
Accordingly, the gate node 102 that receives the data with
the IP address of the edge node #5 transmits the data to

the repeater node 103.
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by the nobile stations corresponding to the IP address, that is, the
nobi | e stations which belong to the group. Wen the nobile stations

bel onging to the group are spread over supervisory areas of a pl uréﬂWZﬂN
edge nodes, the gate node 102 captures a plurality of the IP addresses of

t he edge nodes. The gate node 102 replicates the received data by the
nunber of (the |IP addresses of) the edge nodes captured. It adds to each
data the I P address of the edge node, and the |IP addresses of the nobile

station visitingynt c%iﬁfé'o r fedh . ea%gae
replicates the ngag%y t he ﬂn%%bgiy“tgf ﬁ%elﬁoﬁﬁﬁgg%tﬂﬁ?%ngﬁgng _ ranﬂs}é)n&l S
themto theafgeRedld the Tdte eveiafia®as. thd afdpda¥elry noddPard3 i arproup
I D can be assigned to all the nobile stations belonging to the same group

so that thetedgsmiode the Qatadtastardiehdat gepebterd RodeVoz0dheniddgaddi ng
the group ID. Thus, only the nobile stations wth the group |ID (bel onging
to the grouppdead edgs urede hibn the anedwoidr adrd gumratipa iaon sifowheinobi | e
stations in__ the 3roup, it can be either fixed or tenpora

Al ternativeF§0-tAd K6ER S704K of MR GERERTEF DOGesan 0hatnd K04 GHEPP

dd hat th .of th bi | tati the | ocati
f or mat | orPBERy SRUHENS (ATFG TR T otk b SnESHSIAS of SRR SFESTHTd | on.
Thus, bl | ddi-td . f '
stati ons canoord drf Pt ibhobBATHIRS TR adde JEPUR thle ATINAE, | n,
reducing thenl eaé exdiFlédlads sHewhVeny FIgy.ver, thethepaaier iWamsnidsi ng

the data on the edge node by edge node basis can prevent the network
has the routing information that the route for the edge
node 105 with the IP address #5 is the edge node 105 itself
with the IP address #5 (in this case, the next transmission
destination is the destination node itself).

Receiving the data (step S105), one of the edge nodes
105-108 transmits the data to the mobile station with the
IP address added to the received data. Specifically, it
extracts the encapsulated IP packet for the mobile station,
and transmits it to the mobile station (step S5106). 1In
the example as shown in Fig. 1, the edge node 105, receiving
the data with the IP address #9 of the mobile station 109,
transmits the data toc the mobile station 109.

Thus, the mobile station 109 receives the data
addressed to itself from the edge node (step S107).

The foregoing configuration and procedure can
implement a connectionless network and connectionless
transfer that obviate the need for sending the data call

control signal for the delivery.

It is also possible to add the IP address of a group
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aggregation. The data delivery server 101 can be designed such that it can
deliver data to the nobile station 109 in response to its request. 1F§g
exanple, the nobile station 109 transnmts data to the data delivery W/Aurm
101 with adding the IP address of the data delivery server 101 to the data
i ncluding information about the data to be delivered and the |P address of
the nobile station 109. Receiving the data, the data delivery server 101
transmts the requested data to the nobile station 109 with adding the IP

address ofof heobiDbel etatabinen akl0hd I@. addre st IO thalimagidn idtdisiémt i ng
an exanple of the first handover control in the nobile conmunications - 20
1 2 NOV 20080 st wddiedtottire fdata (ditbmdiPreddries sacf drhiemusin ¢ Is ttdision
present invention, and Fig. 5 is a flowhart_ illustrating the exanple of
the first he@doseeiventheldahaiGelivenyo . cdfimthiigaans, fdiedacakiieme
first enbodj I n .accordance e present_invention. The handover

nt ith t
control wi I*qugra@g&qlbeﬂeﬁyeﬁeww 9h EXaMREE ;i "MARAGES tHe mobi | e

of "t he. edge b Sorr(TEadE RS S 68) s HHB, TRORRNRA e e 1

addresses t@ahBehbd/ NSkNE S04 iHE¥he THE PRI 1 £i €68! YN tHOMEBEERVES One

e
of the I P addresses the 'edge nodeés broadcast, and storfes it. Wen the
broadcast |ftaddoess whidlersellong tihe tar geoupy coredpbRddady ass, thde

nobil e station 109 decides that its visiting area changes, and notifies
the | ocati ohP addeess ioh thevgroap of the owbileaddedsionsmd the | P

When the IP address of the group of the mobile stations
is added to the received data, the gate node 102 accesses
the location information server 100 to capture the IP
addresses of the edge nodes supervising the areas visited
by the mobile stations corresponding to the IP address,
that is, the mobile stations which belong to the group.
When the mobile stations belonging to the group are spread
over supervisory areas of a plurality of edge nodes, the
gate node 102 captures a plurality of the IP addresses of
the edge nodes. The gate node 102 replicates the received
data by the number of {the IP addresses of) the edge nodes
captured. It adds to each data the IP address of the edge
node, and the IP addresses of the mobile station visiting
the supervisory area of the edge node.

The edge node replicates the data by the number of
the mobile stations and transmits them to the respective
mobile stations. Alternatively, a particular group ID can
be assigned to all the mobile stations belonging to the

same group so that the edge node can broadcast the data

- 19 -



address of the new edge node via the gate node 102 (step $S201). In the
exanple of Fig. 4, the nobile station 109 notifies the |ocation NOV 2003
informati on server 100 of its own |[|P address and the |IP address of 1%e
edge node 106 via the edge node 106, repeater node 103 and gate node 102,
for exanple. If the gate node 102 has already established, in the form of
table, for exanple, the relationship between the received |IP address of
the nobile station and the I P address of the edge node visited by the

mobi | e st atwiorh byddsrgngheageespedDi.ne Thueat icerly rtflos mdbh DhesstaeiohR), it
updates - 21 12NOV2003 the table to bring the I'P address of the nobile
station i mnicthdrhegporend? (hehongéngetoi hd groupdr 68n capthwe Adwe edge
node (step S202). The location information server 100 al so updates its

i nformati ol@%Abring the two | P addresses into correspondence (the update

Is carried out regardl ess of et her ,t.he e _.node 1Q2 has, the tabl.e or
not) (st ep SP03)AS IEOFhERE B L GTDALOT OF HohE prabde & b EERE Sadde
node t he r’rqﬁ{ e i 0 0] I 8Lt S 4l fr When the gate
node 102 ho dés 9#@3&)& aqﬁlo(“g% igbbétlv\téieér?af‘%%g Po%nﬁe;}nsé‘ggF%Srﬁ_e mobi | e
station andubéi-nafti%qf,dgenen%;e:,aﬁitowpﬁﬁfs%mta&qd&l@éwa&humo AEhRIr the
update, the gate node I02 transmts the data to which the |IP address #9
of the nobih@&vet AtsoowihDI P saddtiedsafstoerteaidi tiget beelfs efidtkesmobitllee edge
node #6 to the data. In this way, the handover control is inplenented in

t he connect$toatéonsncamEccesyg. thei dogali e infgraatiionsservesy 1490

exanpl e of
P using the IP address to conduct group registration.

Thus, enabling addition of the IP address of the group
of the mobile stations can obviate the need for delivering
data to each mobile station, reducing the load of the data
delivery server. Furthermore, transmitting the data on
the edge node by edge node basis can prevent the network
aggregation.

The data delivery server 101 can be designed such that
it can deliver data to the mobile station 109 in response
to its request. For example, the mobile station 109
transmits data to the data delivery server 101 with adding
the IP address of the data delivery server 101 to the data
including information about the data to be delivered and
the IP address of the mobile station 109. Receiving the
data, the data delivery server 101 transmits the requested
data to the mobile station 109 with adding the IP address
of the mobile station 109.

Fig. 4 is a block diagram illustrating an example of

the first handover control in the mobile communications
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t he second handover control in the nobile comrunications network of the
first embodi nent in accordance with the present invention, and Fig.! ZN0V203
flowchart illustrating the exanple of the second handover control in the
nobil e comunicati ons network of the first enbodi ment in accordance with

t he present invention. The handover control will be described by neans of
an exanple in which the nobile station 109 noves fromthe supervisory area
of the edge node 105 to that of the edge node 106. - 22 12 NOV 2003 The
edge nodes nébwbidk eaththeoddaast émbodiownt Pinaddeesskmid® wihehr the
supervisory areas. The nobile station 109 receives one of the |P addresses
the edge nopresgndadewsntiod,sandeEigt. 5Desextfihowehartt hé lwsdadkiasngl P
address differs from_the currently stored |IP address, the nobile station

109 deci dekPeh&XIMRLG| Qf t the ddgserhandoveanFantredi in the mapile

dd d_the IR add f th d he, ol d ed de (st
8501y "1 n et RELRE Byt pBErERS et PonbRsuRenfctR 0l s own
| P add d t d
node. 105. JRcBRBarcl wTLRIHE HIlsBhel 1GGHEFORC TOHE FahdevL Proe

edge node 186naRd 1 4hSAL He HEEcEPBedl Bgeﬁé%‘@ &f aﬁh%x‘gé@mgggﬁﬂﬂ?f h

creates a transfer table establishing t rel ati onship n the |
address of thbemoblilee stizttion BP9l mdeesPEadalr €he shpllierinayr¢dgeeA06€

(redirection edge node) (S302) so that when the old edge thereafter

recei ves dathet @dge grodeclOp ddurehatobft the migeensidst 6 s added, it

transmts (transfers) the data to the new edge node wth adding the_IP

address of the H&Rﬁ edge nodes 105-108 each broadcast their own IP
addresses to their supervisory areas. The mobile station
109 receives one of the IP addresses the edge nodes
broadcast, and stores it.

When the broadcast IP address differs from the
currently stored IP address, the mobile station 109 decides
that its visiting area changes, and notifies the location
information server 100 of its own IP address and the IP
address of the new edge node via the gate node 102 (step
5201). 1In the example of Fig. 4, the mobile station 109
notifies the location information server 100 of its own
IP address and the IP address of the edge node 106 via the
edge node 106, repeater node 103 and gate node 102, for
example.

If the gate node 102 has already established, in the
form of table, for example, the relationship between the
received IP address of themobile station and the IP address

of the edge node visited by the mobile station by having

accessed the location information server 100, it updates
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edge node to the data. In the exanple of Fig. 6, when receiving the data
to which the IP address #9 of the nobile station 109 is added, thegeﬂg@ma
node 105 transmits the data to the edge node 106 with adding the |

address #6- of the edge node 106 to the data. In this way, the handover
control can be inplenented in the connectionless network. Using the second
handover - 23 1 2 NOV 2003 control can reduce the data (packet) | oss as
conpared with wusing the first handover control. In the second handover

control, hotheetatlereoibrangpass P i dddebskr a3 AObERLAB 1At ion
aggregation (aggregation between the edge node 105 and repeater node 103
of Fig. 6, intoecaniedpbrdansce micthiathei rercednsddrIiRdadfirems lef filist
visiting edge node of the nobile station. Therefore, it is possible to
updat e the R8Fafidsie noder fetiegh SZer 1Bbead coatien f informatdover

control at_sone ogg)oq:?zlnity. As the_%pisﬁ)qrtunit for the update, it wll be
possi bl e tB°HVEN rdRRatRs dbs dmt APRatPoRIiNGE e o of a
predet er m ' | od. er y}e l{&i ign Qf the .data, and the Like.
It will al Qggbéhp%sésgu%‘%% '}%q:épgg Fesp ﬁ‘iééf%r S Tpdeke: e S5 R has
el apsed fr ogithPegtlrdiiledd dfGNEBRSLCEREOGhRE RBMCLYD RO i iih PLO
edge node. Alternatively, if the traffic sone edge node exceeds a
t hreshol d vetruaptt)hatsegpgesroadg .carries out the update associated with the
| P address of the nobile station to which the edge node transfers. The
updat e of the | otatthe erbopie icdh Rigvet, 100ei EP adgiresenodd tileeredde ol d
edge node tragsf%ﬁls the | P address

node e mobile station 109 visits is changed from #5 to

#6. When the gate node 102 holds the relationship between

the IP address of the mobile station and that of the edge

‘node, it updates the relationship. After the update, the

gate node 102 transmits the data to which the IP address

#9 of the mobile station 109 is added after adding the IP

address of the edge node #6 to the data.

In this way, the handover control is implemented in
the connectionless network.
Fig. 6 is a block diagram illustrating an example of

the second handover control in the mobile communications

network of the first embodiment in accordance with the

present invention, and Fig. 7 is a flowchart illustrating

the example of the second handover control in the mobile

communications network of the first embodiment in

accordance with the present invention. The handover

control will be described by means of an example in which

the mobile station 109 moves from the supervisory area of

the edge nocde 105 to that of the edge node 106.
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of the nobile station and that of the new edge node to the gate node 102.
After transferring the I P addresses, the old edge node rel eases |ts|20m 2003
transfer table, which is preferably carried out after it receives
notification fromthe gate node 102 that the update of the Iocatlon - 24

1 2 NOV 2003 information server 100 is conpleted, to prevent data (packet)
| oss. SECOND EMBODI MENT The second enbodi ment in accordance with the
present invention carries out routing by the IP address of the nobile

station. Fig. 8 Theaellgeckstiesr a05sh@Vd NdadnCBrbadit a4t OPhefir wfpbﬂ»e
communi cati ons network of the second enbodi nent in accordance with the

present inaddressesd tw thedawshperiebsorbedraash prae mobdmEhatist ont he
difference fromthe nobile comrunications network of the first enbodi nent
in accordak@® weceives pppeentf itheniPoaddiessedi thecedygainadesns
networ k of the present enbodi nent conprises a data delivery server 201, a
gate node 2H2adFgsdat eﬁnﬂo§§§rﬁ§’3 Bhed 204, and edge nodes 205 208 but

R 1 AR ST S R (S AL I R
(05 an i dofRa e .ﬁo%ﬁé R SE =TI o P14 B 421
and repeat aleddes 20AtaAE 294 sAMEing d@@&léﬁaﬂgee L BAd earaeioytidat a
routing in accordance wth the routing informafion.
own IP address and the IP address of the new edge node to
the old edge node (step S301). In the example of Fig. 6,
the mobile station 109 transmits its own IP address #9 and
the IP address #6 of the new edge node 106 to the edge node
105. The transmission to the edge node 105 is carried out
via the edge node 106 and repeater node 103, for example.
The old edge node creates a transfer table
establishing the relationship between the IP address of
the mobile station and the IP address of the new edge node
(redirection edge node) (S302) so that when the old edge
thereafter receives data to which the IP address of the
mobile station is added, it transmits ('transfers) the data
to the new edge node with adding the IP address of the new
edge node to the data. In the example of Fig. 6, when
receiving the data to which the IP address #9 of the mobile
station 109 is added, the edge node 105 transmits the data
to the edge node 106 with adding the IP address #6 of the
edge node 106 to the data.
In this way, the handover control can be implemented

in the connectionless network. Using the second handover

- 23 -



Fig. 9is a flowhart illustrating an exanple of a data delivery nethod of
the nobil e comunications network - 25 12NOV2003 of the second enbqdi gEN1003
in accordance with the present invention. The data delivery server 201
manages the | P address of a target nobile station of the data (I P packet)
delivery, and transmts the data to the gate node 202 wth adding the IP
address of the nobile station to the data (step S401) as in the first
enbodi ment in accordance with the present invention. The gate node 202

carries outcéMeroQuEandrédutbetHat dathn( pEEREEINEBSY bl EBAPETATIiys Of
the nobile station added to the received data (step S402). The gate node

202 possesseinghtheodtiimgt | hdndesteorcemtradi.ng transm ssion route
i nformati on about the IP address of the nobile station. The gate node 202
has the transni st obhe cseeondnhandaven cansicpl(l hawrivessethee tise awbi |l e

stations. In the exanple of Fiﬁ' 8, the gate node 202 has rquting
i nf or mat i oPYPELPLE AN £F obraReMd S o dRedayeOr Aggredationiting area

u th che 1 ¥ SadF Sbetlet heltaceh oEntr eROR B APt nid il RRAERT pBYS
address of 1dhe el .66'°:t%%%%%@Ph%ﬁgggegustehfhga& taofg %&n FRYEd S

the data to the repeater resent enbodi nent ich carries out

the routi nEremcend farse Wigsiltingdsege Abdehesmaid mataléostdichiber.s
fromthe first enmbodi nent that carries out the routing according to the IP

addr ess of Therefigerenodd: Hupesslidld doatupdaitef dihrmt Looatdorer i s not
needed. information server 100 as in the first handover control
at some opportunity.

As the opportunity for the update, it will be possible
toutilize the end of the current communication, the elapse
of a predetermined time period after the exhaustion of the
data, and the like. It will also be possible to update
after a predetermined time period has elapsed from the
start of the transfer to the new edge node by the old edge
node. Alternatively, if the traffic of some edge node
exceeds a threshold value, that edge node carries out the
update associated with the IP address of the mobile station
to which the edge node transfers.

The update of the location information server 100 is
implemented when the old edge node transfers the IP address
of the mobile station and that of the new edge node to the
gate node 102. After transferring the IP addresses, the
0ld edge node releases its own transfer table, which is

preferably carried out after it receives the notification

from the gate node 102 that the update of the location
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- 26 12 NOV 2003 The repeater node 203 or 204 also transmts the received
data to anot her repeater node or edge node in accordance with the hP
address of the nobile station added to the data (step S402). Both Ize,NUV 2003
repeater nodes 203 and 204 have the routing information that includes
transm ssion route information about the I P address of the nobile station.
The repeater nodes 203 and 204 have the transm ssion route information
about the (1P addresses of the) nobile stations visiting the supervisory

areas of thef@dastiedesarger 100 i< dmpletkd,t o eppapbatofadts. 8, the
repeater node 203 has the routing information that the route for the edge

node super(patkgtihdodssiting area of the nobile station 209 with the IP
address #9 is the edge node 205 with the IP address #5. Receiving the data
(step $S403), one of the edge nodes 205-208 transmits the data to the
nobile station with the_ |P address added to the received data (step $S404),
so that tREGRIP EMBORIMEND09 receives the data addressed and

t itted thergto f he ed (st 405 Ny he first
erhodi ment i n sl GSIER TREPRITRIHC AR, chsaahte ikl HhecgbeRant

odi ment i acct | _ ;
Conneet | onae 18RO faf Dot TRARERID RO (B8 F0, A0BKERS, WH.0o08 1

control sigishiid tketdadm delivery. In the present enbodi nent, although
the total amount - 27 12N0V2003

Fig. 8 is a block diagram showing a configuration of
a mobile communications network of the second embodiment
in accordance with the present invention. It will now be
described with placing emphasis on the difference from the
mobile communications network of the first embodiment in
accordance with the present invention.

The mobile communications network of the present
embodiment coinprises a data delivery server 201, a gate
node 202, repeater nodes 203 and 204, and edge nodes 205-208,
but not a leocation information server.

The data delivery server 201, gate node 202, repeater
nodes 203 and 204 and edge nodes 205-208 have IP addresses
(#1, #2, #3, #4 and #5-#8 in the present embodiment), and
a mobile station 209 has an IP address (#9 in the present
embodiment).

The gate node 202 and repeater nodes 203 and 204 are
a routing node that carries out data routing in accordance
with the routing information.

Fig. 9 is a flowchart illustrating an example of a

data delivery method of the mobile communications network
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of the routing information of the network increases as conpared with that
of the first enbodinment in accordance wth the present invention, i1t EWZUM
elimnate the central nanagenent (location information server). The %
address of a group of nobile stations can be added as the |IP address of
the nobile station to be added to the data. In this case, the gate node
202 and the repeater nodes 203 and 204, for exanple, have infornmation
(group information) about the I P addresses of the edge nodes supervising
the areas wsithd beddmi nabbbdimeait Qns adcobdabpeicongitio the presentth
the I P address of the group. When the | P address of the group of the nobile
stations ibnwuegdédoro the received data, the gate node 202 and repeater
nodes 203 and 204 capture the | P addresses of the nobile stations
correspondi ng t oTRRedpbasd@ldsiersy $aEVedr ¢03 Manrges dtheeIRi ARAIRSSr oup
information, .fiyst. . Subsequently, the apture transm ssiqQn.routes

cor r espondi O A bAFREY PORIdistat i phethbid A {13 PORES t Indalddihe
with the routkng._.inof [ e e 2 r n 3 and
204 replica eat 55?55’8'2%&9%61@%%33% eﬁ&r)l%n%gr%gop%e %@%3‘&%8 ?ggﬁs ssion

routes, anghirapaidrdds cRihel fobhe BbhkE ot 8b PRS- dat A& tidje s4ld] )

address of the group of the nobile stations is added to the data, a

sim | ar promestnnghesfiasti embodimknt hien avodrdaneest withotthe pPlresdaita i s
replicated by the nunber of the nobile stations by the edge nodes, and
transmttedinveatipm. NOV 2003 to the nobile stations. As for the group

I nformati on, the_gate node 202_can
Tﬂe gate node 202 carries out the routing of the data

in accordance with the IP address of the mobile station
added to the received data (step S402). The gate node 202
possesses the routing information including transmission
route information about the IP address of the mobile

station. The gate node 202 has the transmission route
information on all (IP addresses of) the mobile stations.

In the example of Fig. 8, the gate node 202 has routing
information that a route for the edge node supervising the
visiting area of the mobile station 209 with the IP address
#9 is the repeater node 203 with the IP address #3.
Therefore, when receiving data to which the IP address of
the mobile station #9 is added, the gate node 202 transmits
the data to the repeater node 203.

The present embodiment which carries out the routing
according to the IP address of the mobile station differs
from the first embodiment that carries out the routing
according to the IP address of the edge node. Thus, the

location information server is not needed.
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transmt it along wth the data, or can possess it in advance and notify
the repeater nodes 203 and 204 of it by broadcasting. It is enough &3@ t@ﬁ
gate node 202 and repeater nodes 203 and 204 to have the group i nf b Vil
at the time when carrying out the routing of the data to which the IP
address of the group is added. Accordingly, it is possible to design such
that the gate node 202 broadcasts the group information to the repeater
nodes 203 and 204 every tinme it carries out the routing of the data to

whi ch the | P addnessrepeaitertmsdei 203ddad, 2 @ndadebettasandhet gr el
information after the repeater nodes 203 and 204 each carry out the
routi ng of ndweieed dBhs enabhphnfperhedfeatidresodd ¢oheedgeupradet hn
mobile stations to be added can obviate the need for delivering the data
to each of asroxdsnce widh she IPheddppsseaficthg mohéleogiagiamadgad

on i T b AR, DR U LopPBRLpECO B 4 SR 1
Furt P . | f [ ' b
dded as 11794 FfakE, 308 FOfHi Rk At debibny ol L AaaBhRE " he Gt o
Wien the | R 20geR$$es oif ﬁﬁ@&ﬂﬂ&ﬂn&éﬁﬁb&ﬂ)énﬁ@ﬁé% adiife 84456 tife the

recei ved data, the gate no 202 and repeater nodes 203 and 204 capture

transni ssi o DUeestatdlores Pk Nepeathe nBduskiree3esndf 20hehamtd Itthe
stations - 29 12NOV2003 in accordance with the routing information. The
gat e node t202nsmd sisdpan e e dast @08athon28bordpitheal d Pt addressesdf dat a
by the nunber of the captured transm ssion_ routes, and add to each of the
data the | Fhglimalilesitahiopspyigiting the supervisory areas of the

edge nodes under their control.

In the example of Fig. 8, the repeater node 203 has
the routing information that the route for the edge node
supervising the visiting area of the mobile station 209
with the IP address #9 is the edge node 205 with the IP
address #5.

Receiving the data (step S403), one of the edge nodes
205-208 transmits the data to the mobile station with the
IP address added to the received data (step S404), sc that
the mobile station 209 receives the data addressed and
transmitted thereto from the edge node (step $405), as in
the first embodiment in accordance with the present
invention.

The foregoing configuration and procedure can
implement the connectionless network and connectionless
transfer that can obviate the need for sending the call
control signal in the data delivery.

In the present embodiment, although the total amount
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stations corresponding to each of the transm ssion routes. Then, they
transmts the data to the nobile stations. The edge nodes replicatgiiﬁ}
data by the nunber of the nobile stations, and transmt themto th 1083
stations. Assune that the exanple of Fig. 8 has three nobile stations each
of which visiting one of the supervisory areas of the edge nodes 205-207.
Receiving the data to which the I P addresses of the three nobile stations
are added, the gate node 202 generates two replicas of the data, and

sends themd® the renRAsing DAESFMASi GMdo204nhel ifetwEPRAl RlcTdi®ed08s
generates two replicas of the data, and transmts themto the edge nodes

205 and 206comipatred etiftdr thendf ttizer Epeate embadbindddt t innaccbsdarcelat a
(without replicating the data) to the edge node 207. In this way, enabling
the pl ural i1ytlhf thRePresea: doveentapnthd thslein @ lininahe theheeadaadl can
obviate the need for de]i verln the data to each of She nobi |l e stations,

tﬂergby rcd%qlﬂlgef"ﬁéltl oetPeRtER d‘é{%oﬁféf“: \}é’lny %%‘F‘(/%F I n addiht i on, si Ece
hor egati on can TRSHER, BRARFINER, 2 Grple! of ERLEE BEaL prs GAEIE"
enabl es t head&éﬁaage{:hléef[lf' ﬁﬁﬁ‘i%rsggﬂﬁ 4Gd éﬂfi ?Eﬁt&%nt S b écﬁﬁed

station 209 I n response to a reques rom -t e station -

2003 209 ast¢nthbe ddtsr enbodi nent in accordance with the present

invention. Fig. 10 is a block diagramillustrating an exanple of the first

handover controlInrthie gade| elvegaine caidar?) 2 amdwhle vEkpelataeaoies

enbodi nent in_accordance with the resent invention, and Fig. 11 is a

flowchart i493seps 4. for example, have information (group
information) about the IP addresses of the edge nodes
supervising the areas visited by the mobile stations which
belong to the group with the IP address of the group.

When the IP address of the group of the mobile stations

is added to the received data, the gate node 202 and
repeater nodes 203 and 204 capture the IP addresses of the
mobile stations corresponding to the IP address of the
group in accordance with the group information, first.
Subsequently, they capture transmission routes
corresponding to the IP addresses of the mobile stations
in accordance with the routing information. The gate node
202 and repeater nodes 203 and 204 replicate the received
data by the number of the captured transmission routes,
and transmit the data to the mobile stations. Since the
IP address of the group of the mobile stations is added
to the data, a similar processing is carried out at the

next repeater node. The data is replicated by the number

of the mobile stations by the edge nodes, and transmitted
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the exanple of the first handover control in the nobile comrunications
networ k of the second enbodi nent in accordance with the present inveption
The handover control will be described by neans of an exanple in ﬂhf&

the nobile station 209 noves fromthe supervisory area of the edge node
205 to that of the edge node 206. The edge nodes 205-208 each broadcast
their owmn IP addresses to their supervisory areas. The nobile station 209
recei ves one of the I P addresses the edge nodes broadcast, and stores it.

Detecti ng t{mtihblembbaadcastatPoaddress is different fromthe currently
stored | P address, the nobile station 209 decides that its visiting area

changes, and tramsnfés thesgmoup Rrdtskrrestivo .t Hhenayateelgaodede 02s cam
S501). In the exanple of Fig. 10, the nobile station 209 transnmits its
own | P addrieansmithd teditongdwithe themdaba. c@Fe GRIMPOFERSSH tit tHR | P

(Fepeater. RAABPoyaRE Y EYSEBE S8PHRtaRenPlas A9 bR “2ha Gfodd: ves
the | P add hi |

about the (1 REAREEESIR gy, TS ehB AT g phd Mt HORY LOLHHY o0
new [ nf or a4 Ba RS R 3y dify] 208! FBL hAVCARNY JRSgOLB R )

(step 5503) It transmts the | P address 'of the nobil

station to g s¢hél thngh@hde\Rirfpihgnguiodte it tngpobcehel dats to
repeated up to the routing node fromwhich two transm ssion routes diverge

to the ol d whijehnble ZRdaddwveisise offetvhed gerongrd § sidsisd SSRICaRTdSBEE)Y . | n
the exanple of Fig. 10, the higher |evel routing
it is possible to design such that the gate node 202

broadcasts the group information to the repeater nodes 203
and 204 every time it carries out the routing of the data
to which the IP address of the group is added, and deletes
the group information after the repeater nodes 203 and 204
each carry out the routing of the data.

Thus enabling the IP address of the group of the mobile
stations to be added can obviate the need for delivering
the data to each of the mobile stations, thereby reducing
the load of the data delivery server. In addition, since
the data is replicated and transmitted only when necessary,
the network aggregation can be prevented.

Furthermore, the IP addresses of a plurality of mobile
stations can be added as the IP address of the mobile
station to be added to the data.

When the IP addresses of a plurality of mobile stations
are added to the received data, the gate node 202 and
repeater nodes 203 and 204 capture transmission routes

corresponding to the IP addresses of the mobile stations
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node of the new edge node is the repeater node 203, and the routing node
fromwhich the transm ssion routes diverge into the old edge node (ﬂdﬂﬂ 03
node 205) and the new edge node (edge node 206) is al so the repeater nod%ﬂ
203. Accordingly, the repeater node 203 updates the routing information
about the (1P address of the) nobile station 209, and changes the route
fromthe edge node 205 (I P address #5) to the edge node 206(1 P address

#6). Here, consider an exanple in which the nobile station 209 noves from
t he supervilgvagcordantetwbt bdgee noet 20¢ inbHormait ieh  h&lelgatodedz07. | n
this case, the higher |evel routing node of the new edge node is the
repeater ridte repatee P@Qiei%é%r%@@q oA weRkieatet Fhasreseiyed

routes div e into,the ol d edge_npde (edge node, 206) and ,the new edge
node (edge AR B7phes niPCAGENEHE SOB RGN of GRRBILES HOM ERBYESH node
204 and th t r [ ' I_on cabout | P
addr ess of eﬁﬁeﬁed(?mq’g‘fleéoé? a#%?‘%dg]@ %o d‘TL' sWn%&uélg%H?Eg ?Snggf%oﬁbrp'gl&tl ng
node from Wy £hH5 1SS iV it o the
o1 d-edge made aagnR ot e e e (AR L 8 10 bR e o

routing is THewystlsa@y rirsnomi tisothbedAtgheo tiesahob DUki SiPathofs .at Thee
routing nodes other than the routing nodes on the transm ssion route from
t he hi ghestedgedrodeder¢phdcake dhmdiatadby nthéarambeyl efothei pobide t o

t he edge node  supervising the area visited b};ezhe nobi l e station.

Checki ng t FEE3bLPPRg @b rWeRNERidudhanm; ve Fhien moktladPhgtérs - from t he

i gher A ovel TOUdOEEotRaY ¢ eRENPILHAWE,. T b HIE "ELOGBRYG oS
stations each of which visiting one of the supervisory
areas of the edge nodes 205-207. Receiving the data to
which the IP addresses of the three mobile stations are
added, the gate node 202 generates two replicas of the data,
and sends them to the repeater nodes 203 and 204. The
repeater node 203 generates two replicas of the data, and
transmits them to the edge nodes 205 and 206. On the other
hand, the repeater node 204 transmits the data (without
replicating the data) to the edge node 207.

In this way, enabling the plurality of the IP addresses
of the mobile stations to be added can obviate the need
for delivering the data to each of the mobile stations,
thereby reducin-g the load of the data delivery server. In
addition, since the data is replicated and transmitted only
when necessary, the network aggregation can be prevented.

A configuration is also possible which enables the

data delivery server 201 to deliver data to the mobile

station 209 in response to a request from the mobile station
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information indicating a route to a |lower |evel routing node, that routing
node is identified as the junction node. Likew se, a nethod can be
conceived in which no routing information about the nobile station 1; N0V 2003
provided to the routing nodes other than the routing nodes on the

transm ssion route fromthe highest |evel node (the gate node 202 in the
exanple of Fig. 10) to the edge node supervising the area visited by the
nobil e station. Checking the routing information in ascending order from

the new edgmdalogde te tife NEgPek Lidaimehtngal of&'&ﬁééskﬁgér}”tljl the
noni i1 e

routi ng node has the routing information about the noving station,

that routingresefleé linvetepiohied as the junction node. To apply the
f oregoi ng net hods, after updating the routing information fromthe higher

| evel routing ndeiegof 10t Hes revibkogk dddeynagm tD110etjratdingnanoakamp leode,
the routing information about the noving nobile station is - 33 12NOV2003
updat ed fr onk tthe Ediat handoveutcont nodclpitheaghinke ianmmunichatd onsle
down to the higher |evel routing_node of the old edge node (updates the
routing i nfFHEPTEnOSudihe FERCOfd: §mEod ingRt: ihegCCOndRNEE gHdLH dha

outing i niHReEP S ekARE S e Bl T £ 2 Fadv g Rl haheptand 1 °
ot hot"i o pene] eRdmpR Wk eHeCeled. Htdey | BEnICOARIAE fBtAL |
t he hi ghesdomiali caadons heet@siiknGMoEks Hpdairl tditboQllinend imformation

about the noving nobile station so that the data addressed to the nobile

station is acapsdanced wittin the present invention. The handover
control will be described by means of an example in which
the mobile station 209 moves from the supervisory area of
the edge node 205 to that of the edge node 206.

The edge nodes 205-208 each broadcast their own IP
addresses to their supervisory areas. The mobile station
209 receives one of the IP addresses the edge nodes
broadcast, and stores it.

Detecting that the broadcast IP address is different
from the currently stored IP address, the mobile station
209 decides that its visiting area changes, and transmits
its own IP address to the new edge node (step S501). 1In
the example of Fig. 10, the mobile station 209 transmits
its own IP address to thé edge node 206.

The new edge node transmits the IP address of the
moving mobile station to the higher level routing node
(repeater node or gate node) (step S502). The routing node
that receives the IP address of the mobile station updates

its own routing information about the (IP address of the)
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t he hi ghest | evel node to the new edge node. The foregoi ng update nethods

of the routing information are applicable to the power up of the ”DPQNQVZNB
station. In this way, the handover control can be inplenmented in the
connectionl ess network. Fig. 12 is a block diagramillustrating an exanple
of the second handover control in the nobile comunications network of the
second enbodi nent in accordance with the present invention, and Fig. 13 is
a flowhart illustrating the exanple of the second handover control in the

mobiil e COmBi £8! LAt i WU AledPEsSREANI nAULPA {ifleRCERIANGE W LN

the present 1 nventrion. contro escri y Treans of

an exanpl e dd) ¥hfErmaltioahbatSkid Mo MM f5Q (B PR3 FOrY_area
of - 34 1 2 NOV 2003 the edge node 205 to that of the edge node 206. The

edge nodes Sifiss@@8eeadly proadtashsifidy the 1P adddiedsseastt thiehfiobile
supervisory areas. The nobile station 209 receives one of the |P addresses
t he edge nslsstipnoddcaststhhd bighesr i levedt eonitning haodehe Buwddemst | P
address is different fromthe currently stored | P address, the nobile
station 20FFUeRFdLG A&t nareatedipRgtar Ehec kaveng peder 859M Whigh s own

(B, 20 ess A 0oL AU 6% Sl LICaRS A0S 0, 409! B5G8 oGPt

e houk SiCERsgel? AL LABALF (s ot o ygdeg 1oce, 200 Lo e

pl aci ng i nf or maty PNt 1Rk Osk afmPille SO FIRNCE1 HOt YA@Nhigher level routing
node of the new edge node is the repeater node 203, and
the routing node from which the transmission routes diverge
into the 0ld edge node (edge node 205) and the new edge
node (edge node 206) is also the repeater node 203.
Accordingly, the repeater node 203 updates the routing
information about the (IP address of the) mobile station
209, and changes the route from the edge node 205 (IP
address #5) to the edge node 206(IP address #6).

Here, consider an example in which the mobile station

209 moves from the supervisory area of the edge node 206
to that of the edge node 207. In this case, the higher
level routing node of the new edge node is the repeater
node 204, and the routing node from which the transmission
routes diverge into the 0ld edge node (edge node 206) and
the new edge node (edge node 207) is the gate node 202.
Accordingly, the repeater node 204 and the gate node 202
update the routing information about the (IP address of

the) mobile station 209.

To distinguish the junction routing node from which
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the I P address of the edge node and the transm ssion route into the
routing information of each routing node as illustrated in Fig. 12, for
exanpl e. The ol d edge node creates a transfer table establishing the KOV 2003
rel ati onship between the I P address of the nobile station and the IP
address of the new edge node (redirection edge node) (S602) so that when
the old edge node thereafter receives data to which the |IP address of the
nobile station is added, it transmts (transfers) the data to the new edge

node with aggéngradfsmiBAH evutdds dife 1HE& 1P iy t he
exanple of Fig. 12, when receiving the ata to which the address #9 of

the nobil etls¢ ahiewn eife i Sodddead, mdithedgeanote mﬁlct:éimam i -wisbchl 2 NOV
2003 the data to the edge node 206 with adding the I P address #6 of the

edge node 200ut dnghésdatlwayEhearnied towhsind ssiehigherhbewel eogd imggle 206
is carried out by placing the transm ssion route information about the IP
address of R¢de abgkhgogevting Pﬁ@er%lﬁﬁh@rﬁﬂ%ﬁnﬁﬁﬁoﬁo’étlﬂﬁ!ems ! nodes

e o e A Stk o Rl - e T
reduce the ng?ﬁ]é AB3EKSDY 1951 SAMA S LI rumgt&hﬁh@ Bl B e

control . e secon han over owev ere l1s a OSSI ? I ty

of transm ssuparddlsihPrtreJaegat wqrslféagbgg%ﬁieorﬂndﬁi\seat%&ége node
205 and repeater node 203 of Fig. 12, for exanple) because the data is

t ransf er r ecChéckimnighetHe r sbutiinigt un:g:‘cedg&tmode sefcdéws pillye ixf at i on.
Therefore, it is possible to update the routing information
ascending order from the higher level routing node of the
new edge node, if the routing node has the routing
information indicating a route to a lower level routing
node, that routing node is identified as the junction node.
Likewise, amethod can be conceived in which no routing
information about the mobile station is provided to the
routing nodes other than the routing nodes on the
transmission route from the highest level node (the gate
node 202 in the example of Fig. 10) to the edge node
supervising the area visited by the mobile station.
Checking the routing information in ascending order from
the new edge node to the higher level routing node
successively, if the routing node has the routing
information about the moving mobile station, that routing
node is identified as the junction node.
To apply the foregoing methods, after updating the
routing information from the higher level routing node of

the new edge node up to the junction routing node, the

routing information about the moving mobile station is
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of the repeater node as in the first handover control at sone opportunity.
As for the opportunity for the update, it is analogous to that of tth 2003
first enmbodi ment in accordance with the present invention. The updét QN
the routing information is inplemented fromthe higher |evel routing node
of the new edge node to the junction node as in the first handover

control, for exanple. The release of the transfer table of the old edge
node is preferably carried out after the update of the routing information

o el ihaipant B bt RISV ABdDA cvdf rddr iy ABYR 43 ErlPIpkTIdiRee,

As describ ove, the secon ment 1n- ordance Wt ent
i nvention cedubhbnigahedehacieedo ftdle tﬂh?%lh@faié{?@l' PEAIRId HLFE YL thd N
ne

other words, it 1s possible for the work to carry out” the data
delivery, dhddetige nodier fumiakésethekeoumt itde i hRa € BHU M ItANst

wi thout installing the location information server such as HLV and VLR for
regi st eri nfabaats dransmitted. t ENBEDhNENEB IEwe X hiode ewhodilimimadtes
accordance with the present invention inplenents data transfer between
nmobi | e st &RSnEOUTHAG olpfagmadion )i edlrt séignad ther | wpdaddmngsseof the
edge nodes as

confi gur at i%%Ui:gPtggEﬂ%b%t?gb?#n%n{g{q &%@%\%h&t&é)}t%%ﬁ%ﬁgéﬁgﬁf&egg :
7 Socor danpsntbel YRE £8Thola Sk 160, e P RGORTMY ca1 ) one o

Besides the foregoing methods, a method is possible
in which tracing a route from the new edge node up to the
highest level node, the routing nodes update the routing
information about the moving mobile station so that the
data addressed to the mobile station is transmitted from
the highest level node to the new edge node.

The foregoing update methods of the routing
information are applicable to the power up of the mobile
station.

In this way, the handover control can be implemented
in the connectionless network.

Fig. 12 is a block diagram illustrating an example
of the second handover control in the mobile communications
network of the second embodiment in accordance with the
present invention, and Fig. 13 is a flowchart illustrating
the example of the second handover control in the mobile
communications network of the second embodiment in
accordance with the present invention. The handover

control will be described by means of an example in which

the mobile station 209 moves from the supervisory area of
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and 304, edge nodes 305-308, and a location information server 300. The
functions of the nodes and the server are the sanme as those of their,
counterparts in the first enbodinment. The gate node 302, repeater ey 2003
303 and 304, and edge nodes 305-308 have their own | P addresses (#2, #3,
#4, and #5-#8, respectively, in the present enbodinent), and nobile
stations 309 and 310 al so have their own IP - 37 12 NOV 2003 addresses (#9
and #10 in the present enbodinent). The gate node 302 and the repeater

d i f | | ng of the d
' accor dancacu 099 dfefr 205 Abmriah. 8 §H MM HPARLAAEY 71 Latrati ng
part of a data +{hangifje HSAEE %g%or@%heb%%td%ti Pnkli% ! ) ltﬁ%

conmuni cati ons network of the thir dinent in ‘accordance w

present invadtiresses 1w Hdiat supBbiiosiaheas(308hd AobtaE A tion
transmts data (I P packet) with adding the I P address (#10) of a party

nobi | e stat208 ¢eEives erenplfe)the® Ihecaddgesswslethdledden iddlsscase)
(step S701). The edge node accesses the location information server 300 to
retrieve therppdsdfitessand sheor&yeihode supervising the area visited by
the nobile stati ' the | P address_of the mpbil e station

added to the reﬁgit9% rjrriglf (}P‘%?&%é %W@@%aﬁiteggﬁdgﬁﬁ@(ﬁ ASnHif fiereny
: ; ge

ho0 2" oS B BRI 191% £t ML BN SRR

: 21(‘: g{ Irrga i on209rd8Eided thatoudy i diSt fh§ R POSKPARgES ,d88l0R rat AEcess the
its own IP address and the IP address of the new edge node
to the old edge node (step S601). In the example of Fig.
12, the mobile station 209 transmits its own IP address
#9 and the IP address #6 of the edge node 206 to the edge
node 205. The transmission to the edge node 205 is carried
out by placing information about correspondence between
the IP address of the edge node and the transmission route
into the routing information of each routing node as
illustrated in Fig. 12, for example.

The o0ld edge node creates a transfer table
establishing the relationship between the IP address of
the mobile station and the IP address of the new edge node
(redirection edge node} (S602) so that when the old edge
node thereafter receives data to which the IP address of
the mobile station is added, it transmits (transfers) the
data to the new edge node with adding the IP address of
the new edge node to the data. In the example of Fig. 12,

when receiving the data to which the IP address #9 of the

mobile station 209 is added, the edge node 205 transmits
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I nformati on server 300 every tine the packet is received (in which case,
the table is not needed). Alternatively, it is also possible to design to
access the location information server 300 periodically to update thE)Y 2003
table (in which case, the load of the location information server 300 is
reduced as conpared with the case that accesses it - 38 1 2 NOV 2003 for
each packet). After retrieving the IP address of the edge node by
accessing the location information server 300, the edge node adds the IP

address of the 8d€8 RHFALHS ddge£68kVEAs HAlth (aii@f?’ﬁ?ai:_ﬁ%t IS address

encapsul ates the received | P packet for the nobile station into the IP

packet for §befdpe adde noded206asthiesdatat.0 Theag otthiengraadmissDdn. | n
the exanple of-Fig. 14, since each edge node is connected with only one
repeat er note, thiee ndat cedge nosiesd @6 elist carhel @dr ovipbydipbpobegofthiehe
repeater nodes. The edge node, however, can be connected_ to a plurality
of repeat erthdpedissiomirmtasnfenpatdgn abgutcibe &8 addressuefnhen

accordance wi,th the I P addr.ess of fhe, sti nation e node of the_data.
e unce Aab8 ndde in 6 e el dng iR iehopiof Fie 1t Paomoass
enmbodi nent . _ Eo ata transmtted fromthe nobile station 309
to the m)bi?‘E' {iemé%léﬂgv

e station I's transmtted through the edge node 305,

repeat er node 308papdi 8dg8yN0ERe3ABNRILAlddYESOA! chRebeMBP1RmdRELAN
310. The data transm ssion fromthe nobile station 310 to the nobile

stati on 309%instkarcomdecttonless siekwarkmanueing-ithe $edondhamidkveiragr am
showi ng an exanple of the
control can reduce the data (packet) loss as compared with
using the first handover control.

In the second handover control, however, there is a
possibility of transmission delay or aggregation
(aggregation between the edge node 205 and repeater node
203 of Fig. 12, for example) because the data is transferred
from the first visiting edge node of the mobile station.
Therefore, it is possible to update the routing information
of the repeater node as in the first handover control at
some opportunity.

As for the opportunity for the update, it is analogous
to that of the first embodiment in accordance with the
present invention.

The update of the routing information is implemented
from the higher level routing node of the new edge node
to the junction node as in the first handover control, for
example. The release of the transfer table of the 0ld edge

node is preferably carried out after the update of the

routing information of the junction node to prevent the
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tabl e the edge node generates and nanages in the nobile comrunications
network of the third enbodi nent in accordance with the present invention.
The edge node 305, receiving the data for the nobile station 310 fddrNRVhi803
- 39 1 2 NOV 2003 nobile station 309, identifies that the edge node of the
nobil e station 310 is the edge node 306, and generates and nmanages the
table as shown in Fig. 16. Likew se, the edge node 306, receiving the data
for the nobile station 309 fromthe nobile station 310, identifies that
the edge noglgtaof( gdiekd®hi hesgt.ation 309 is the edge node 305, and
generates and manages the table as shown in Fig. 16. Fig. 17 is a bl ock

di agram il | ustr aAsngeateksad! abodie t tthd | §6Eohandatsd Lashtolin N t he
nobi | e comruni cati ons network of the third enbodi ment in accordance with
the presemceoyrdanam widid thegpres$darst dniegvichan tcan lalsttatenthe theed
exanpl e of the first handover control in the nobile_conmunications network
of the thirEPENEBE Aesatirn strbpyRadd on t9eTVeT pr esBnetheweworsis . THe

hand | w LI d i bed b f le i i ch h
handover | cppliols Ll PedgRcritedoby tmane of o aTmLg ALl Lhe
that of th V4 i . hat . t '

(nat ot ey giae e oA o D ane: R e DradEs AR adEas e

deci des thapithoud Jidd F41218y ¢hANARSca@ldnt LARSFSL 1bhSsBYR P safldh ess
and the I P address of the new edge node to the edge node (party edge node,

in this casast H:Vedgsl VibHe £805)reyipeteringg Hdvatvisnsi of arssar®f the party
nobile station (nobile station 309) (S801). A few nethods are conceivabl e
of transmtting the

EMBODIMENT 3

The third embodiment in accordance with the present
invention implements data transfer between mobile
stations. The routing is carried out using the IP
addresses of the edge nodes as in the first embodiment.

Fig. 14 is a block diagram showing a configuration
of a mobile communications network of the third embodiment
in accordance with the present invention.

The mobile communications network of the present
embodiment comprises a gate node 302, repeater nodes 303
and 304, edge nodes 305-308, and a location information
server 300. The functions of the nodes and the server are
the same as those of their counterparts in the first
embodiment.

The gate node 302, repeater nodes 303 and 304, and
edge nodes 305-308 have their own IP addresses (#2, #3,
#4, and #5-#8, respectively, in the present embodiment),

and mobile stations 309 and 310 alsc have their own IP
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newy corresponding two | P addresses (the I P address of the nobile station
310 and the I P address of the edge node - 40 12N0V2003 307) to the party
edge node . For exanple, there is a nmethod in which the movi ng nobil[ZV0V 2003
station 310 notifies the new edge node 307 of the IP address of the party
nobile station 309, so that the edge node 307 accesses the |ocation

I nformati on server 300 to retrieve the edge node (edge node 305) of the
nobil e station 309, and transmts the newly corresponding two | P addresses

to the edged‘:f;:plgi@sggg.7 (ﬁghgateél?ﬁt k#‘i%l %n t%egg¥gg%qr§2ér}é§%§5ﬁtﬁé 310 notifies

t he new edge node e ol'd edgée notle i's 306, so that

the new edge nodhe8Qyatéansdit SobhandEWhe PdLeeendbags! w3 Brafdigsses
to the old edge nod(eg306, and the gdge nodl{eé%OG transm tss tF?eaneva y

correspondiaxe &awouRimdfdnesdesfoe chamfdoegnede 3dut(iny of dtRdgaatede
306 knows fromits own table that the nobile station 310 is comunicating

wi th the noldl | @ceeadiamees0ei thnaotulEiing henfedgetdaxte. of t he nobile station
309 is the edge node 305). Using the nethod enabl es the edge node 306 to
elininate the tfatf¥e 4Bodf the kwehard: dlibisbrating @ampecofes data

ot hods, 1 HERIECRONS P POBHEE AT b8 RSAERS Hhothe RIRHE
| nf or Mt o (AL oA difts UREBLELK" o L TRh A At REATO & stalion

310 (notifies It o e newy correspondi ng resses), so that the
| ocation i nicscp8bnBesF MG BRE EQteisfére@ ihoepda®mode 305 to update the

I nformation (table) about the nobile station 310 (notifies it of the newy
correspondi ng tvisswmne that a mobile station (309, for example)
transmits data (IP packet) with adding the IP address (#10)
of a party mobile station (310, for example) to the edge
node (305, in this case) (step S701).

The edge node accesses the location information
server 300 to retrieve the IP address of the edge node
supervising the area visited by the mobile station
corresponding to the IP address of the mobile station added
to the received data (5702). In the present embodiment,
the edge node generates information (table) about the
retrieved relationship and manages it. After that, there
is no need to access the location information server 300,
though it is also possible to design to access the location
information server 300 every time the packet is received
(in which case, the table is not needed). Alternatively,
it is also possible to design to access the location
information server 300 periodically to update the table

(in which case, the load of the location information server

300 is reduced as compared with the case that accesses it
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- 41 1 2 NOV 2003 addresses). The edge node 305 updates its own table in
accordance with the received newy corresponding two | P addresses SHQPNUVZNB
that the | P address of the nobile station 310 corresponds to the |
address of the edge node 307 (S802). In the exanple of Fig. 17, the edge
node 305 changes in its own table the |IP address of the edge node the
nobile station 310 visits from#6 to #7. After that, the edge node 305
transmts the data to which the I P address #10 of the nobile station 310
i s added wi thraddidiy) paextl) .address #7 of the edge node 307 to the data.
Fig. 19 is a block ditagramillustrating an exanple of the second handover
control in the nabtee cwtpievihgonhe TH WHdro$stHE ther edy@oabdertyyin
accordance with the present invention, and Fig. 20 is a flowhart

i |l ustrati ngccelssim@nphe b6caltd gecomfiohmaddwer ssarvenl 300 .t hersldde
conmmruni cations network of the third enmbodi ment in accordance wth the

present inveRfPoAddmhdheddorddresntob| the edge Beser thedhgy TRCMVeR an
The bdge noiBta0sSTOtiAt i STRARORLOEEr the BeCeiyShab aackst ot
b d t o1 ' ' . t ,
Che b | o £PAr{BEMONFIE <o aEEBh 1ntSRASIEBRERRY, £o¥ PhEedde HUtiEDS
transmts 4h8 eWaridhmpddr e%s @A hderbBtaty ersaof (9}79143 w edge node to

the ol d edge node (step S901). In the exanple of Fig. the nobile

station 310 tran3¥n the texamplePo&ddriaps 1442sihck NAECR08dge node is
connected with only one repeater node, the data is
transmitted to the corresponding one of the repeater nodes.
The edge node, however, can be connected to a plurality
of repeater nodes, in which case, the edge node carries
out routing in accordance with the IP address of the
destination edge node of the data.

The subsequent routing of the data is analogous to
that of the first embodiment. For example, the data
transmitted from the mobile station 309 to the mobile
station 310 is transmitted through the edge node 305,
repeater node 303 and edge node 306, and arrives at the
mobile station 310. The data transmission from the mobile
station 310 to the mobile station 309 is carried out in
4 similar manner.

Fig. 16 is a block diagram showing an example of the
table the edge node generates and manages in the mobile
communications network of the third embodiment in
accordance with the present invention. The edge node 305,

receiving the data for the mobile station 310 f£rom the
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#10 and the | P address #7 of the new edge node 307 to the old edge node
306. The transm ssion to the edge node 306 is carried out through tleﬁFﬂ]ﬁl
node 307, repeater node 304, gate node 302 and repeater node 303, fl
exanple. The old edge node creates a transfer table establishing the

rel ati onship between the I P address of the nobile station and the IP
address of the new edge node (redirection edge node) (S902) so that when
the old edge node thereafter receives data to which the IP address of the

nobi | e stathewile addedod 1309 Ansdbht ifFliledNSiRi6)thBceddat adde J¥e tiyy edge
node with adding the I P address of the new edge node t0 the data. In the
exanpl e of molgilé9stavhen BeoOeig thet 8ddgdahadeo30ki,canthgenhRraddiesnd?10 of
the nobile station 310 is added, the edge node 306 transmts the data to
t he edge ndwenadgeswihie tablegashehownaiidrBsg. ¥#6.of Likewddige, rdue edige t o
the data. Using the second handover control can reduce the data (packet)

| oss as corffRfed3fbrh IeGeHy 1pe thesdaldbesr theomaksile | stakdodecihy
handover contral,, howeve there is possi bi.ld.t f. transm ssion delay or
ngor eoat i ort beB-thd WEHELe 4 €8T Eoprafo, CPRBRY s Hpdf M i< A e
node of t L at | aer ef R %Sié 0 at the table
of the pfarpifgggg ﬁ'o éLalaésoélll;ﬁagEg?f |3(rﬁsgta %%nglol\%e%. o?’b?g g’t&){sj'orr%ld
oppor t uni t ygederhees @ rrehbgRist W HOrt dBdat s idhownanal gaps 160 that of

the first enbodiment in accordance with the - 43 12 NOV 2003 present

i nvention. The upiateldf ishea tEbbekoflinlgrgmriyladdeatnidegi an example
of the first handover control in the mobile communications
network of the third embodiment in accordance with the
present invention, and Fig. 18 is a flowchart iliustrating
the example of the first handover control in the mobile
communications network of the third embodiment in
accordance with the present invention. The handover
control will be described by means of an example in which
th_e mobile station 310 moves £from the supervisory area of
the edge node 306 to that of the edge node 307.

Detecting that the broadcast IP address is different
from the currently stored IP address, the mobile station
310 decides that its visiting area changes, and transmits
its own IP address and the IP address of the new edge node
to the edge node (party edge node, in this case the edge
node 305) supervising the visiting area of the party mobile
station (mobile station 309} (S801).
A few methods are conceivable of transmitting the

newly corresponding two IP addresses (the IP address of

the mobile station 310 and the IP address of the edge node
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carried out by transmtting fromthe old edge node to the party edge node
the I P address of the nobile station and the IP address of the new edge
node. After transmtting the |IP addresses, the ol d edge node rel eaéﬁs'%ml&ﬂs
own transfer table and the like, which is preferably released after the
ol d edge node receives the notification fromthe party edge node that the
update of its table is conpleted, to prevent data (packet) | oss.

I nci dental ly, when enpl oying the nethod of accessing the |ocation

i nfor mat i org ey MAS t3R0paYRRY e lig@En bR . CUP8 r HRER &%Qegiég%eaig%h%tmd s

unnecessary for the edge ndode "to possess the table, hence to update

the tabl e dintwirichathe edgeingdmothiriendstaeibanda\ e ot NFiBES tE@Shew Ne
noving nobile station notifies the |ocation information server 300 of its
own | P addresdge areide i30T pfaddved®P afidress ndwt hdgparagemed itlleas tialtd on

| ocation information server 300 updates its own information in accordance
with the | BP0%ddfes$&at vira RAGGode aRBI pleaassest hhendomationwhi ch

the ed de updates its table b i odi cal | ing the |ocati
i nf or | ot SEPVER LIGH SERYSTA0O b TeLr bav ey the IR sRde dedse Badrr

dated i f, ' hod dat ed 1.
Uhon [t |0 30%) SGET HRIb £ | AR HPINSY TR 2Pariin 08, RETHENTY °
handover t@dhge8p¥ndiaid O8k6 YPiddiresdds %%NQ%?@O@@F(@B%E%& The

fourth enbodi ment in accordance with the present 1nve n so | npl enent s
data transfer betlternatiiviesdy sttdid mosinhmobdlld BE aitd cxBliccHo®uif ks t he

| P addresses

the new edge node 307 that the old edge node is the edge
node 306, so that the new edge node 307 transmits the newly
corresponding two IP addresses to the 0ld edge node 306,
and the edge node 306 transmits the newly corresponding
two IP addresses to the edge node 305 (the old edge node
306 knows from its own table that the mobile station 310
is communicating with the mobile station 309, and that the
edge node of the mobile station 309 is the edge node 305).
Using the method enables the edge node 306 to eliminate
the table about the mobile station 310, which becomes
unnecessary.

There is still another method in which in the foregoing
two methods, the edge node 307 or edge node 306 notifies
the location information server 300 to update the
information about the mobile station 310 (notifies it of
the newly corresponding two IP addresses), so that the
location information server 300 notifies the edge node 305
to update the information {table) about the mobile station

310 (notifies it of the newly corresponding two IP

- 4] -



of the nobile stations as in the second enbodinment. Fig. 21 is a bl ock

di agram showi ng a configuration of a nobile communications network of the
fourth enbodi ment in accordance with the present invention. The nobiZINOV 2003
comuni cati ons network of the present enbodi nent conprises a gate node
402, repeater nodes 403 and 404, and edge nodes 405-408, but not a

| ocation information server 400. The functions of the nodes are the sane
as those of their counterparts in the second enbodinment. The gate node
402, repeaggglpggggs 03 and 404, and edge nodes 405-408 have their own IP
addr esses (#2, , 4, and #5-#8, respectively, in the present

embodi nent ),  anthdide riddé | 205 Pa P88 HE 8ot aBYE 1A% EcOPBahRe
addresses (#9 and #10 1 n the present enbodi nent). The gate node 402 and the

repeat er nodiesh 40k sededG/d aewly coutriedpdtadienforwe AW ¥ilagedWed evwldmnyg of
the data in accordance with routing information. Fig. 22 is a flowhart
i | lustratinghabrthefIR aldduessrafistbe meblide bdatsern b l@ostasponsis n t he

nmobi |l e conmunj cati ons network of the fourth enbodi nent in accordance with
the presentt@ ntRft 18naddugss 10§ (be xstge medee IGAht (2868Bi-1 e station

(oo, for examlp) o WRMBIE“ARFALE A35STHR dh e SE A PR bR, "
(10 £  RFTL e bR 1pTHhe e oB00R S G AERAIEES piBiEeel Ve
each edge npeetisncenmectiasi 9 evby FE SRl erAPPEe that, the edge

node 305 transmits the data to which the IP address #10

of the mobile station 310 is added with adding the IP

address #7 of the edge node 307 to the data.

Fig. 19 is a block diagram illustrating an example
of the second handover control in the mobile communications
network of the third embodiment in accordance with the
present invention, and Fig. 20 is a flowchart illustrating
the example of the second handover control in the mobile
communications network of the third embodiment in
accordance with the present invention. The handover
control will be described by means of an example in which
the mobile station 310 moves from the supervisory area of
the edge node 306 to that of the edge node 307.

Detecting that the broadcast IP address is different
from the currently stored IP address, the mobile station
310 decides that its visiting area changes, and transmits
its own IP address and the IP address of the new edge node
to the old edge node {(step $901). 1In the example of Fig.

19, the mobile station 310 transmits its own IP address
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as in the third enbodi nent, the data is transmtted to the corresponding
one of the repeater nodes. The subsequent routing of the data is anai?EQWZmB
to that of the second enbodi ment. For exanple, the data transmtted

the nobile station 409 to the nobile station 410 is transmtted through

t he edge node 405, repeater node 403 and edge node 406, and arrives at the
nobil e station 410. The data transm ssion fromthe nobile station 410 to
the nobile station 409 is carried out in a simlar manner. Fig. 23 is a

bl ock di agrdro idindsthat IRgaddress i E ofoftHdendwréighandaeenogorly @hd n the
nobi | e communi cations network of the fourth enbodi nent in accordance with

the prese®ld migeinpdeadléri gfhe2atamminReSianetae thewelget noidd 36 at i ng
t he exanple of the first handover control in the nobile comrunications
networ k of ih&EabhieH OWodiepughi fhe @stapneedei 819 t.hergpeatar nodt i on.
The handov nmeans, of_an exanple in which

t he nobi | e%é%f?%%%m%e@??gi riﬁ'geefg?ﬁ%?ﬁ 064e a1 %4, OforF FEIRREe node
406 to that of es98 Eggﬁaqgj e_F%Qat¥ﬁ? réﬁ%| ggbgﬁé ng that the

broadcast | P address 1s eren romthe curr | P address,
the nobi | e edtedbPshd Y Qacd des1 kR iy S LRSSk ©C d
transmts its own IP%ddress to the edgernode ?S?l(}?% ﬁn?ﬁgnea)%%nﬁfe of
Fig. 23, thhewnhibelstatabhohlAnty sheniPsadizedsn ofPthadtdessedige hdaeedge
node 407. The new edge node transnmits the |P address of the noving nobile

station to (medirgationeedge weday (6862)(sepddiat whewe thegeld edge

step S1102).. Recei vi ng .t he
( P dbde therea%ter receives data to which the IP address of

the mobile station is added, it transmits (transfers) the
data to the new edge node with adding the IP address of
the new edge node to the data. In the example of Fig. 19,
when receiving the data to which the IP address #10 of the
mobile station 310 is added, the edge node 306 transmits
the data to the edge node 307 with adding the IP address
#7 of the edge node 307 to the data.

Using the second handover control can reduce the data
(packet) loss as compared with using the first handover
control.

In the second handover control, however, there is a
possibility of transmission delay or aggregation because
the data is transferred from the first visiting edge node
of the mobile station. Therefore, it is possible to update
the table of the party edge node as in the first handover
control at some opportunity.

As for the opportunity for update, it is analogous

to that of the first embodiment in accordance with the
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| P address of the nobile station, the routing node updates its own routing
I nformati on about the (IP address of the) nobile station (or creat?ﬁlqumn
i nformati on about the nobile station when there is no existing
information) (step S1103), and transmts the |IP address of the nobile
station to the still higher level routing node. The processing is repeated
up to the junction routing node of the transm ssion route to the old edge
node and the transm ssion route to the new edge node (steps S1104 and
51105). | mpitdsenxaiplveewfiébhy. 23, the higher level routing node of the
new edge node is the repeater node 404, and the junction routing node of
the transm ssi offheunpdede hef bhd tdpdencole thdgpardde 06¢ andd hes
transm ssion route to the new edge node (edge node 407) is the gate node
402. Accor¢RrRgied end py¥péExeasmiddelngifanm fheeodddedger nastiatto tthee
routing infor nmobile station 410, - 47

mgtioa about tHﬁEé!gkad ress of th@? i ,

12NOV2003 A3TG¥n§98e PRrds ih 3ddreas rddd; %W&?%%%e%ﬁﬁgonp@dt%eds
51 i Si ' t t . t

hode. 1 5 cnee bk ARERERE 3k the'Sfed okl pBH, Bi Ak RS gy T

the decisi ofhéessl hadre 985t | ¥he (183 PEQSESRIUHL 5e FOIRLEL 6d-¢ QPRI W se,

Q@ {
the | P address of the nobile station is ?ransnltte to t%e%]omer | evel
routing noderams€eli tgblie ahd ehe adge nedeidistiad prafddrabliheecewried evel

routi ng node updates its owmn routing information about the |IP address of
the nobi | e akteritne (cl@dedia08)de Smeeivesl the ndbhfiicartsicn aom e dat a
addressed to the npbile statjion, it updates its own

party edge node that the update of its table is completed,

to prevent data (packet) loss.

Incidentally, when employing the method of accessing
the location information server 300 every time the edge
node receives a packet, it is unnecessary for the edge node
to possess the table, and hence to update the table of the
party edge node during the handover. In this case, the
moving mobile station notifies the location information
server 300 of its own IP address and the IP address of the
new edge node so that the location information server 300
updates its own information in accordance with the IP
addresses.

When handover takes place in the method in which the
edge node updates its table by periodically accessing the
location information server 300, the table of the party
edge node can be either updated in the same manner as the
foregoing method, or not updated at all. When it is not

updated, a packet loss can occur from the time of the

handover to the next periodic update.
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routing information such that the data is transmtted to its higher |evel
routing node. Incidentally, it is also possible to elimnate the rqgt,i(ﬂgmw
i nformati on about the nobile station at step S1108, in which case, €a
routing node transmits the received data to its higher level routing node
if there is no routing information about the (IP address of the) nobile
station. After step S1108, the processing proceeds to step 51106, again.
Fig. 25 is a block diagramillustrating an exanple of the second handover
control in the nobile comunications network of the fourth enbodi nent in
accordance with the present invention, and Fig. 26 is a flowhart

Il lustrati reMBODEMENANP]I e of the second handover control in the nobile
conmruni cations network of the fourth enbodi ment in accordance with the
present inventi dfhe Theuhbthdembpdioent din widdomhdaneecwibbdtbe prasendf an
example in which - 48 1 2 NOV_2003 the_npobile station 410 noves fromthe
super vi sor ATYeatapn s aierhsleos dataniragsier bajwessydnabile

Det ecti ng ILP address is,diffe currently

1 t. the b { 1 f th
rorod I8 AL LORe) SO R oG A TE Can i Al SRE By the Th' Sfabael | L,

changes, angdet sm | t A LB ress d t he new
edge node Qﬂ% fﬂg g*%ﬁ€3%é§5§§2° 513%9§§ZOE§2 F%Q%ﬁgfegﬂﬁ%?§%g$¥%ig. 25,
the nobile statipfg4101t KINYBFobkSAWYrdm aslbRShg Al HNEigheatd ffldr ess
#7 of the edge node 407 to the edge node 406. The fransm ssion to the old
edge node 486 aisobtaercenimont dat s negwdek torfahhe Ssupthr@ubedinfeartmat i on
into the routing information of each routing node, for the |P addresses of
t he indivi dudl acggEdase with| the muesgent invention.

The mobile communications network of the present
embodiment comprises a gate node 402, repeater nodes 403
and 404, and edge nodes 405-408, but not a location
information server 400. The functions of the nodes are
the same as those of their counterparts in the second
embodiment.

The gate node 402, repeater nodes 403 and 404, and
edge nodes 405-408 have their own IP addresses (#2, #3,
#4, and #5-#8, respectively, in the present embodiment),
and mobile stations 409 and 410 also have their own IP
addresses (#9 and #10 in the present embodiment).

The gate node 402 and the repeater nodes 403 and 404
are a routing node for carrying out routing of the data
in accordance with routing information.

Fig. 22 is a flowchart illustrating part of a data
transfer method between mobile stations in the mobile
communications network of the fourth embodiment in

accordance with the present invention.
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in Fig. 25. The ol d edge node creates a transfer table establishing the

rel ati onship between the | P address of the nobile station and the I P

address of the new edge node (redirection edge node) (S1202) so t hdtZ M3
it thereafter receives data to which the IP address of the nobile station
Is added, it transmts (transfers) the data to the new edge node with
adding the | P address of the new edge node to the data. In the exanple of
Fig. 25, when receiving the data to which the IP address #10 of the nobile

tati 410 i | §) h d ta.tq th

dge node 407 w TGl st 1B RTAROSE A eh FADS, GOt TohENRIFY o che
dat The t t 4 laci

Uhe i ransm o on 't ot o oyd T BB AL ohg the oda b nbae, (BB =L b T o

of the edgecawd¢ with dding®uthadIPnhadrelsso #af0 pash 4 Oparig MOBE 135
descri bed above. In the second handover control, however, théere is a

pOSS|bH|t35tﬁtnﬂan$ﬁk&40ﬁonebaﬁmplemgtsgeplﬁiﬁﬁmhuse the data is
transferred fromthe first VISItIng edge node of the nobile station.
Therefore, it isii@Rsi bhe eslapdaede transmitsothehaeanived dete 4o in

Update, 1t ThS FerbiBacofs [REERoRLBRE - r ain EhsoRFABIRLS PaBad dHoe w th

oo o TSRO QDRI iS00 BRI BB A

junction nage.irdithd ALrd @MBd®ihENE!, | PAe"@4€a is transmitted to the
corresponding one of the repeater nodes.

The subsequent routing of the data is analogous to .
that of the second embodiment. For example, the data
transmitted from the mobile station 409 to the mobile
station 410 is transmitted through the edge node 405,
repeater node 403 and edge node 406, and arrives at the
mobile station 410. The data transmission from the mobile
station 410 to the mobile station 409 is carried out in
a similar manner.

Fig. 23 is a block diagram illustrating an example
of the first handover control in the mobile communications
network of the fourth embodiment in accordance with the
present invention, and Figs. 24A and 24B are a flowchart
illustrating the example of the first handover control in
the mobile communications network of the fourth embodiment
in accordance with the present invention. The handover
control will be described by means of an example in which
the mobile station 410 moves from the supervisory area of

the edge node 406 to that of the edge node 407.
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toward the higher level routing node of the old edge node as in the first
handover control, for exanple. The release of the transfer table of ?H v 2003
ol d edge node is preferably carried out after the update of the rodk g
information of its higher level routing node is conpleted to prevent the
data (packet) |oss. SUPPLEMENTS A nobile comuni cations network and a data
delivery nethod can be inplenented that have conbi ned functions described
in the foregoing enbodi nents (for exanple, those having the functions of

the first and thideeethag MBRitSkhe brfaadas b 3rdEho4oh; Ekerieeftegoi ng

description separately explains the nmethod of carrying out the routing in
accor dance fiidrh the ¢Rraedrtdss sifotéd EHgaddeds dt ehd inichidedsthitidn
enbodi ments) and the nethod of carrying out the routing in accordance with
the I P add dgcidesnbbakel tst visdid intha e ahhnges{ candht sabsdiitent s) ,
a routing ,method conbinin% the two nethods i s possible. As described

above, the 28R LPRAATLES tathe fdaspede K8 1dnkct i Whtdesexamidiek and
tionl N f i th obyi at | th d, f di th I

control ot AT 19 { Aa -adtie dBPPYLPy SRARN (bhD| EXAOSHANT CAEPoRY dRuor k.

In additi0%ddfe§§”t@“¥ﬁﬁ“e§88 Relgwrko#ggregation involved in delivering

the sane data to the users of “the same group, thereby reducing the |oad of
the data deliverphe Sﬁéweédd@r@@dértrlahﬁﬁm:é MPheMEm LREE8L SYCh MRS

handover in such a connectionl ess network.
moving mobile station to the higher level routing node
(repeater node or gate node) (step S1102). Receiving the
IP address of the mobile station, the routing node updates
its own routing information about the (IP address of the)
mobile station (or creates the information about the mobile
station when there is no existing information) (step S1103),
and transmits the IP address of the mobile station to the
still higher level routing node. The processing is
repeated up to the junction routing node of the
transmission route to the o0ld edge node and the
transmission route to the new edge node (steps S1104 and
S1105).

In the example of Fig. 23, the higher level routing
node of the new edge node is the repeater node 404, and
the junction routing node of the transmission route to the
0ld edge node (edge node 406} and the transmission route
to the new edge node (edge node 407) is the gate node 402.
Accordingly, the repeater node 404 and gate node 402 update
the routing information about the (IP address of the)

mobile station 410.
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12NOv2003 CLAIMS 1. A nobile conmunications network conprising: one or nore
routing nodes for receiving data to which the IP address of a nobile
station is added, and for carrying out routing of the data in accor HANO¥ 2003
with routing information; one or nore edge nodes for receiving the data
routed by said routing nodes, and for transmitting the data to the nobile
station corresponding to the I P address of the nobile station added to the
data; and a location information server for managing informtion about

correspondence eEmeeRnghget! thadfdieseioAl rélieiApbhbaest @BEO%@EQSEH‘?@ P

address of the edge nodé that sSupervises the area visited the nobile
station, weoeeadsatd sbepi S§1l0edes Aitnsltegesa 10# e anadei s ighmadwde
retrieves, by accessing said location information server, the |IP address
of the edgeasidde whaigeevishagcuheentenodesisethéyhigbemobeirelsreuitdmg

corresponding to the I P _address of the nobile station added to the
recei ved ddtede £y thgieldhedoe padeeRs it . @ ddgthgodecisioneresedityed

IR £ U R AR R U T N S e

L o AR R QU DS LU APFTs Lo SRELYER H Sony

2Ingi tmgg i“r)]%‘pgl FBLITR) IMPde2ai TR TR | o CERBUBNR Y R6&8OTst2D
51107). The lower level routing node updates its own
routing information about the IP address of the mobile
station (step $1108). Specifically, when it receives the
data addressed to the mobile station, it updates its own
routing information such that the data is transmitted to
its higher level routing node. Incidentally, it is also
possible to eliminate the routing information about the
mobile station at step S$1108, in which case, each routing
node transmits the received data to its higher level
routing node if there is no routing information about the
(IP address of the) mobile station. After step S1108, the
processing proceeds to step S$1106, again.

Fig. 25 is a block diagram illustrating an example
of the second handover control in the mobile communications
network of the fourth embodiment in accordance with the
present invention, and Fig. 26 is a flowchart illustrating
the example of the second handover control in the mobile
communications network of the fourth embodiment in
accordance with the present invention. The handover

control will be described by means of an example in which
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claim1l1, wherein the IP address of a group of nobile stations can be added
as the IP address of the nobile station to be added to the data, wherein -
52 12NOV2003 said location information server nanages information 1§thﬂ3
correspondence between the | P addresses of the nobile stations bel onging
to the group and the IP address of the group of the nobile stations; said
gate node retrieves, when the |IP address of the group of the nobile
stations is added to the received data, the |IP addresses of the edge nodes

super vi si ngthbéemoblidas stiatiii@d 40 tievaBbf Fomst ki sipetirasPpEiag ¢ the
| P address of the group of the nobile stations by accessing said |ocation
i nf or mat i orter edge rmepdié c40és ta hehakcefvaheladgeynolde ihber of the edge
nodes, adds to each of the data the |IP address of each of the edge nodes
and the | P addr eigkecdinhdhmbiihe hixpadagstyvibi afdfgesse isupdfifieesytarea
of the edge.node,. and carri_ﬁs out tt&e routing of the dat The nobile

cormmuni cat i oneMnEhforrrrent Ly nehorgd IPasd QﬁSQ,t\?\ﬁe’ngﬁl\%hé?asfaJr%n

supervi sor vt 0 JB§E8ed Bhias, AT SUAR ARG AR bR o naBRee Sl BRI P oo
said | ocat ipesimﬁrfpt'aaagé%rsvghaofthie_t §p AWaddE QU a3 mg%% gﬁs@@ ress

of the new edge node; and said |ocation Information server
i nformat i onto atiestoTare@gaondaacesbepnsenciine. | Rraddieescaipl 8o fmigy

nobil e station and the | P address of the edge node supervising the area

visited by 2he bbei mphiobe| stastigm ¢hl0 transmits its own IP address
#10 and the IP address #7 of the edge node 407 to the edge
node 406. The transmission to the 0ld edge node 406 is
carried out by placing the transmission route information
into the routing information of each routing node, for the
IP addresses of the individual edge nodes as illustrated
in Fig. 25.

The o0ld edge node creates a transfer table
establishing the relationship between the IP address of
the mobile station and the IP address of the new edge node
(redirection edge node) (S1202) so that when it thereafter
receives data to which the IP address of the mobile station
is added, it transmits (transfers) the data to the new edge
node with adding the IP address of the new edge node to
the data. In the example of Fig. 25, when receiving the
data to which the IP address #10 of the mobile station 410
is added, the old edge node 406 transmits the data to the
new edge node 407 with adding the 1P address #7 of the edge

node 407 to the data. The transmission to the new edge

node 407 is carried out by placing the transmission route
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4. The nobile comunications network as claimed in claiml1l or 2, wherein
when said nobile station noves from the supervisory area of an old edge
node to the supervisory area of a new edge node, said noving nobild ZﬁhVZNH
station transmts its own |IP address and the I P address of the new edge to
the ol d edge node; and when said old edge node thereafter receives data to
which the IP address of the noving nobile station is added, said old - 53
1 2 NOV 2003 edge node transmts the data to said new edge node with

addi ng t he i fFagpaeSorPatdift 1aw aduadindsd o f M daldde Rodd g%béd fhe .
odes for Trecelving

communi cati ons network conprising: one or nore routing n

data to whiebtihg iR fsthessonl oF adiherstizling ded@dded et i
carrying out routing of the data in accordance with routing information;
and one or alwpeeedge nodes for receiving the data routed by said routing
nodes, and for transmtting the data to the nobile station correspondi ng
to the | P addresk ofneh8ecrBgi bandeyesncabiiadl.o hawevera, theaeeiis sai d
routing i nfornmat ﬁ3%$0|gg s information _ahout correspondence between the

| P address RYSTHRIAAGY @ Pt ERGOPhde eI oF 8GHFIRLLEN BREAWSE ei n
ot tonee DR T LRl RiR SO0l e Pinat RIS A nop e veo
Sobr) S 0 BB ST, GAAGLS b PR S gttt O
be added t dhdetdbie chdhéerouting node as in the first handover
control at some opportunity.
As for the opportunity for update, it is analogous
to that of the first embodiment in accordance with the
present invention.
The update of the routing information is carried out
from the higher level routing node of the new edge node
toward the junction node, and then from the junction node
toward the higher level routing node of the old edge node
as in the first handover control, for example. The release
of the transfer table of the o0ld edge node is preferably
carried out after the update of the routing information
of its higher level routing node is completed to prevent

the data (packet) loss.

SUPPLEMENTS

A mobile communications network and a data delivery
method can be implemented that have combined functions
described in the foregoing embodiments ( for example, those

having the functions of the first and third embodiments).
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sai d routing nodes have group information which is information about
correspondence between the | P addresses of the nobile stations be'j?ﬁﬁdFH
to the group and the IP address of the group of the nobile stations, 003
replicate, when the IP address of the group of the nobile stations is
added to the received data, the received data by the nunber of the
transm ssion routes corresponding to the IP addresses of the nobile
stations corresponding to the added |IP address of the group of the nobile
stations in acqorEgRsaehWMtiHe t i : | ti.Ng
information and carry gut thejggﬁ??ggﬁaré%éﬁ%%Pg&qu%éﬁggﬁﬁély1

comuni cat irplaghworthe anptho@ngf @eroyifgr dUtOWREIrBad8nd Oinr €cei vi ng
data to which the I P address of a nobile station is added, and - 54 12
NOV 2003 f Giceerdancg vty thei #§ sfdressiatfathe edger dadee (WHd £t | ng
infornation;(ﬁng png or. mpre edge nodes for receiving the data routed by
sai d routi P rdgmbedimendihiand fghe meethod 06 caneyisly loutsttdte on

di he | P _add f t bi [ dded he data,
uhr o b ot T ShEEnG™ ACGIRIRRRS) MR CEOR rf Br RHBFSS %501 L heoRPbIdmdence
and whor ei 1 oy Bonont T Hodeadcardd EPHhCEpBiR Rt Thed dfiag uai o

and wherein sald routing nodes carry

in accordmmgtmﬁﬁhcbmbﬂdiﬁ@dtﬁésﬂﬁbtﬂé&haﬁgig%&?&ﬁéfﬂl dded to the
an

received data and the routing information, erein the | P address of
the nobile st at il desbribaddeabdwvet hehdatparasent Nehwés tien | Bagddr esses of
a implement the connectionless network and connectionless
transfer with obviating the need for sending the call
control signal in the data delivery in the mobile
communications network.
In addition, it can prevent the network aggregation
involved in delivering the same data to the users of the
same group, thereby reducing the load of the data delivery

server.,

Moreover, it can implement control such as handover

in such a connectionless network.
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plurality of nobile stations, wherein said routing nodes replicate, when
the I P addresses of the plurality of the nobile stations are addeq Zﬂngfmu
received data, the received data by the nunber of the transm ssion routes
corresponding to the I P addresses of the plurality of the nobile stations
I n accordance with the routing information, add to each of the data, the

| P addresses of the nobile stations corresponding to each of the

transm ssi es, and carry out the routing of the data. 7. A nobile
conmuni cat i'ons networ k conpri sing: one or nore routing nodes for receiving
data to mhich the I P address of a nobile station I s added, and for

carrying o f the data in accor wWth_ .rquting information,
and one or Liédﬁ%’ﬁo e%or?'?)‘fmr%%%d’et é) E%tcé’"\p({d‘ﬁéﬁg by said routing
nodes, and for torem S wirt t moget heowairay t aodielse fiobi [recdiatimn dartimespondi ng

to the | P agiisscal the 4RALE skall quaddedo(ocife dal dadlie! chfla” 55

12NOV2003 sal rng’in 3o ncIu or na
corresponddifse Parveengt bt Rcaltdmess:ﬁ)fthhednﬁbl li®m atceidancmdwihb

transnissiQ%dé?H £ i pehnfief i n said routing nodes carry out the routing of
the received ta in accordance with the IP address of the nobile station

added to the red% ¥ JIREE F0e heederit 9% resrbring i dhe %%lamﬁ@wéeﬁ sai d
nobi | e st atdynga ylEROUt 1 HBY ffodeOM i féb‘%k&h&ﬁ&iti‘ﬁ@atﬂ%@ Aty degdge

node 10 Lhe 1 oupel W SO e a IS8 Qb WAL 199 ie A SHSed (S Offle ' P

mobile station added to the data; and

a location information server for managing
information about correspondence between the IP address
of the mobile station and the IP address of the edge node
that supervises the area visited by the mobile station,
wherein

said routing nodes include a gate node;

said gate node retrieves, by accessing said location
information server, the IP address of the edge node
supervising the area visited by the mobile station
corresponding to the IP address of the mobile station
added to the received data, and adds the IP address of
the edge node to the received data;

said routing information includes information about
correspondence between the IP address of the edge node
and the transmission route; and

gaid routing nodes carry out the routing of the
received data in accordance with the IP address of the
edge node added to the received data and the routing

information.

2. The mobile communications network as claimed in
c¢laim 1, wherein the IP address of a group of mobile
stations can be added as the IP address of the mobile
station to be added to the data, wherein
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sai d new edge node, and wherein each node fromthe higher

nodes for receiving data to which the |IP address of a nobi

| evel routing
node of said new edge node up to the junction routing node fromwhich the
transm ssion routes diverge to said old edge node and to said new etg&0V 2003
node, updates its own routing information about the noving nobile
station. 8. A nobile communications network conprising: one or nore routing

le station is

added, and for carrying out routing of the data in accordance wth

routing infornatfahd dRgabhenoinfpreabige FEA¥SIf BRNASES \ij

nfemmat iga g

routed by §Bbet’ Qs APONRSncANbeiVeed ABRE t NG ddEe 564 tOF th mobi | e

station corresponding to the #P address of the nobile stat

dat a, wher ePAPLLedSFBELPRE PR

i on added to the

BRARET ohCi REE UGESUPnRBE MDA Palisisiress

correspondeptethet gecipt £ tie atdslhEbs Sfatingobile station and the

transm ssion route, ;and wherein said routi nodes rry out t
t he rece:ved d;?ﬁi?ngﬁEﬁoPﬂg%cﬁeﬁ#fﬁV?%el?ﬁeﬂdﬁgﬁsigoﬁﬁpﬁgss

he routing of
i F%Ebtation

added to t hgroeseiofedtbat aodrid et hetatolbnsg isi dderht ton, tlhad reverieied sai d

S on rou

routing infQLORti ppoi Bel UdRs e Jell0IIRLIHQN @éj.tn&ﬁ’ééeg%g%
e, an

| P address “0f "t hé édge node and™t hé tTansmi

ASTRE SR 56

12 Nov 20032zedd visited hpdebecmobyleustahéonsucPryegpontiéngr soeithed dat a
i n accordangg Wigdrddig I,%Dfa é’iﬁ;z@; dh%f edge naReiadded L@ ihe " egei ved

data and the routing inforpatior,

accessing said location information server, replicates

the received data by the number of the edge nodes, adds

to each of the data the IP address of each of
nodes and the IP addresses of the mobile

the edge
stations

visiting the supervisory area of the edge node, and

carries out the routing of the data.

3. The mobile communications network as claimed in

claim 1 or 2, wherein when said mobile station moves from

the supervisory area of an old edge node

to the

supervisory area of a new edge node, said moving mobile

station notifies said location information server of its

own IP address and the IP address of the new edge node;

and said location information server updates information

about correspondence between the IP address of the moving

mobile station and the IP address of the edge node

supervising the area visited by the moving mobile

station.

4, The mobile communications network as claimed in

claim 1 or 2, wherein when said mobile station moves from

the supervisory area of an old edge node

to the

supervisory area of a new edge node, said moving mobile
station transmits its own IP address and the IP address

of the new edge to the o0ld edge node; and when

gaid old

edge node thereafter receives data to which the 1IP

address of the moving mobile station is added,
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said nobile station notifies, when it noves fromthe supervisory area of

an ol d edge node to the supervisory area of a new edge node, said Qfg @Q%ﬁ}
node of its own IP address and the | P address of the new edge node, N
said old edge node transmits, when it thereafter receives data to which
the I P address of the noving nobile station is added, the data to said new
edge node with adding the P address of the new edge node to the data. 9.

A nobi |l e communi cat j ons network conprising: one or nore routing noges for
recei ving d&68e Qo4 eraRsmitP hher desaofte smid | newt etigen ricgleaddtith and

for carryl ngdaing ewdl N9 aldkl8sUaikarhl AEOLHZACAoME! B AU O . .
I nformati on; one or nore edge nodes for receiving the data Fout ed by said

routi ng nodes, and for transmtting the data to the nobile station

correspondi Bg t oAt hebliReaddmpaniehtibls HBPWbekSt8hpPNsdgded to the data;
and a location infaormation server for nggl%n I nf'ormati on about
e

na
correspondence b&8M\ReeRtt 4P ZQHredg 1P | FECELYEPEn 4Rkt He | P
address of whéchdghenollP atidzessupsf viasasbliile &reaidrsi i€dabretihe ambil e

station, ei f [ e nodes.receives,.data which is |
transm tte\g,@g;% 6‘1:% nr%%ﬁ.{ﬁ s?"g?i %%Eglgl%?tf)gg s LHpéFePEgrpcsy dthhd to
whi ch the | pouBdrgsingprmabionobahd station is added, retrieves by
accessing said bReabkORokBf aaggghg);aege@s@ 08 i LY naddies .00 s gd0e

node supervjsing . the area visi t he nobile s _51 i on~ corresponding to
the IP addrégss & HPUog encdesi oAndadead txanswi titdng veble ddasia adds t he

| P address ohetfebitdgstaedent eorbespengiNgdtdathe 2BdakG2RSH bE i data
to mobile station added to the data, wherein

said routing information includes information about
correspondence between the IP address of the mobile
station and the transmission route, and wherein

said routing nodes carry out the routing of the
received data in accordance with the IP address of the
mobile station added to the received data and the routing
information, and '

wherein the IP address of a group of mobile stations
can be added as the IP address of the mobile station to
be added to the data, and wherein

said routing nodes have group information which is
information about correspondence between the IP addresses
of the mobile stations belonging to the group and the IP
address of the group of the mobile stations, replicate,
when the IP address of the group of the mobile stations
is added to the received data, the received data by the
number of the transmission routes corresponding to the IP
addresses of the mobile stations corresponding to the
added IP address of the group of the mobile stations in
accordance with the group information and the routing
information and carry out the routing of the data.

6. A mobile communications network comprising:
one or more routing nodes for receiving data to

which the IP address of a mobile station is added, and
- 54 -



said routing node; - 57 1 2 NOV 2003 said routing information includes

i nformation about correspondence between the |P address of the edgel hiige 2003
and the transm ssion route; and said routing nodes carry out the routing of
the received data in accordance with the I P address of the edge node
added to the received data and the routing information. 10. The nobile
comuni cations network as clained in claim9, wherein said edge node

generates apd nanages information abouyt correspondence between the, I P
addr s of FPReCREBYRBIS R OFPURS: ©h FRE ‘I8E@ Vil HGCTSRACE h¥ithp
address of féetbalgeinpoemstipenyisndg the area visited by the nobile

station. 11. The_nobil e communicatigns petwork as.cl ajped i laim,10,
wher ei n when saj%P%D%¥I@°§?aFagﬁ ﬂB@SE E?Snf?ﬁglvéﬂ%ekggs8?§aa%8g£o an ol d
edgﬁ nodehthytbaidummuﬂﬁngqmod&ma afd a foew tedgemidadd ndurthgy dabaukipcati on
wi t h anot he | S ' | | oy tagi et 1Lt

P address o Toet e 44t 2n SPHFRIBUAGRGI0S En! Pb! QHGEEBETEY Eygls o
super vi si ngmobilerstavien tadded thethmrdatanotfidreist ation; and sai d edge
node updat es '”f%iei%t keﬁtiﬁgogtﬁf%fiwa%%%“dfﬂlﬂ%&fé VWBRfoihgr i bh addbaes of

t he noving nobi tation an he | P address of the edge node ypervisin
the area vi@P¥eRsBRndeRcen pelpafbi Itde stk | §idress TRE mbbel emc‘glge °

conmuni cat i it 16Hh Veid ©ife Ot BArERh 49t ore | B el0 antheteire ishen sai d nobile
station moves TroMENG o R 1RY Vhady LSA' A OHfecliSORds (i IR
received data in accordance with the IP address of the
mobile station added to the received data and the routing
information, and
wherein the IP address of the mobile station to be
added to the data can include the IP addresses of a
- plurality of mobile stations, wherein A
said routing nodes replicate, when the IP addresses
of the plurality of the mobile stations are added to the
received data, the received data by the number of the
transmission routes corresponding to the IP addresses of
the plurality of the mobile stations in accordance with
the routing information, add to each of the data, the IP
addresses of the mobile stations corresponding to each of
the transmission routes, and carry out the routing of the

data.

7. A mobile communications network comprising:

one or more routing nodes for receiving data to
which the IP address of a mobile station is added, and
for carrying out routing of the data in accordance with
routing information; and

one or more edge nodes for receiving the data routed
by said routing nodes, and for transmitting the data to
the mobile station corresponding to the IP address of the
mobile station added to the data, wherein
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area of a new edge node, said noving nobile station transmts its owm IP
address and the I P address of the new edge node to the old edge nodﬁ;ﬂgggmu
when said old edge node thereafter receives data to which the IP a 8r

of the nmoving nobile station is added, said old - 58 1 2 Nov 2003 edge

node transmts the data to said new edge node with adding the |IP address

of the new edge node to the data. 13. The nobil e comuni cations network as
claimed in claim9, wherein when said nobile_ statiqon noves from.the

supervi sory ar eaS8idagoyitd ngd g fygretien ninelipdesi dofprmatdonoraboufew edge
node, said eefkegpaﬁaéheestﬁéta@enn%&éi epp Saiditesat ioh itHor mdbidre server
of its own | P addres agd the | P, address of the e&&ed%e node; and said

| ocati on i nFBRFAPT oANS I8 LLRRIPLES PR of MAET 0P RB otReT LR r espondence

between the | P addi@ss@itig mddeay capbyl et atthen zodtihg | &f addiess of
t he edge node supervj si_ng.the areg_visited.by, ihe V] nobi | tation.
14. A nobi | E€€5 i ggt%iaonglngf:ﬁBFaaBSﬁprwllmhngFﬁ%n& oraér;‘%f%sroﬁﬁi ntglenodes
for receivi mgbilheastatiohi efidetetbPthddressivkdadmibi laedsttdie groutsirarided,

and for ca5£¥gpgagyénrogﬁang of the data in accordance with routing

i nfornation} and one of nofe edge nodes for receiving the data routed by
sai d routing nodeBereim ﬁ@ﬁdtﬂﬁg§%ﬁtﬁﬁi}MQWa(ﬂh%ﬂtbt rREefprom &h& i on

corr espondi ggp%pvgggd,PaQtQQreﬁs 2 bhe e@gai liid af b ORhaddrfhdEritdrAat a,

wherein each of sald edge nodes receives ta which is _transmitted by a

oy ]

mobi | e st at PER2VPE B AGW &9gRynode, transmits its own IP a dress to
said new edge node, and wherein each node from the higher

level routing node of said new edge node up to the
junction routing node from which the transmission routes
diverge to said old edge node and to said new edge node,
updates its own routing information about the moving
mobile station.

8. A mobile communications network comprising:

one or more routing nodes for receiving data to
which the IP address of a mobile station is added, and
for carrying out routing of the data in accordance with
routing information; and

one or more edge nodes for receiving the data routed
by said routing nodes, and for transmitting the data to
the mobile station corresponding to the IP address of the
mobile station added to the data, wherein

said routing information includes information about
correspondence between the IP address of the mobile
station and the transmission route, and wherein

said routing nodes carry out the routing of the
received data in accordance with the IP address of the
mobile station added to the received data and the routing
information, and

wherein said routing information includes
information about correspondence between the IP address

of the edge node and the transmission route, and wherein
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'supervisory area and to which the IP address of the nobile station 1iZSN0V 2003
added, and transmts the data to said routing node; said routing

i nformation includes infornmation about correspondence between the IP
address of the nobile station and the transm ssion route; and said routing
nodes carry out the routing of the received data in accordance with the IP
address of the nobile station added to the received data and the routing
information, and -, 59 12NOY2003 vvherel n said m)bl | e station, when it noves

fromthe super§3Hly Todng BRIEFI @G nG¥E t & F’herQHEéFgl L y therea of

a new edge yes€ivéd aaaerht Siri t Scevpdhic@ddrens ﬁﬁe gai %dm@g@fnm and
wherein each_.node from i&ge hi gher, |level rou node s}gl d new.edge node

up to the §98RtAGTe of tpfaon?%‘?{‘}? h tPand f TSRS
diverge to :&eﬁdkrﬁﬂthtﬁd;geamde and to said new edge node and fromthe

Lpdates i {5 own SR PET B BF AEE B SbbHTSE ne NG0! R MBEFPe M COF, 15, A
nobi | e conmeupeatiansy natresr ofcarprobd ngdgenacde rmetheuwumrrmmyf or
for carryi oS dhiee 435 fod8r Artatis SRAL FoSkibknchr caiiap and

i nf or mat i oreddreE NG rther EP caddr et el f bhe reew| ¢fdg Pﬁéedalaaldr catidd by

sai d rout:jrtmcpt : &Is%efgidaﬁg.aﬂ@@ tihes wetﬂé&taa‘tfeert Q%cggbj[elsetdﬁﬁ:ﬁé o
rr ndi n r n
\(,:\gergls[ralo ! g whlchethe aIP aeggress og the mo%u%ga nlno 1fe gtatgon elS ata,

added, the data to said new edge node with adding the IP
address of the new edge node to the data.

9. A mobile communications network comprising:

one orx more routing nodes for receiving data to
which the IP address of a mobile station is added, and
for carrying out routing of the data in accordance with
routing information;

one or more edge nodes for receiving the data routed
by said routing nodes, and for transmitting the data to
the mobile station corresponding to the IP address of the
mobile station added to the data; and

a location information server for managing
information about correspondence between the IP address
of the mobile station and the IP address of the edge node
that supervises the area visited by the mobile station,
wherein

each of said edge nodes receives data which is
transmitted by a mobile station wvisiting its own
supervisory area and to which the IP address of the
mobile station is added, retrieves by accessing said
location information server the IP address of the edge
node supervising the area wvisited by the mobile station
corresponding to the IP address of the mobile station
added to the received data, adds the IP address of the
edge node to the received data, and transmits the data to

said routing node;
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each of said
station visiting its own
the nobile station is added, and transnits the data to said routihg
said routing
the I P address of the nobile station and the transm ssion route; and said
routing nodes carry out the routing of. the received data in accordance

with the | P address of the

t he routing

i nf or mat i oncgbpep &%éﬁé@omﬁifé@nbaiw@empt headRafldpesshedf eb§e @R node
and t he traqwglsS|on route; and wherein Id routing nodes carry out the

routing of &

edge nodes receives data which is transmtted by a nobile

i nf SR Hat FONLiRAd MHa@at ion dinelidey infermatien akauides

the ey 3RIMHSF 2OP FALDt e wWith the IP address of the

60 1 2 NOV 2003s#£ige mdﬁr@dﬁddtag t&@rfpceiu&dtmt ar@ﬁdmge dputtiﬁw

i nformati on

statl Tl f
super Vi soryf%ff%Jav c? aﬁ‘t(‘?l dlrgd‘aggﬂﬁ‘ggn{:]% f"’l”réﬁsu'b‘é‘? v?? I}_v{g)ves rfg_) ew edge
node, sai d edge edxg:elenodédeﬂ it ahe | Fecaildedssicarad thd Itﬂladd-rcemargf t he

and s

new edge nt%& %mgkﬁ d toId edge node transmts, when it thereafter
1 C

receives da

added, the data to said new edge node with adding the IP address of the

he | P address of the noving nobile station is

new edge nogg, t oppde nq:%ﬂe 1Gomfmffilca td&idsY e me tiiRIr0d ) 21MkdE in

communi cati ons, network including one or nore routing nodes_and one or
claim 9, wherein said edge node generates and manages

information about correspondence between the IP address

of the mobile station added to the received data and the

IP address of the edge node supervising the area visited

by the mobile station.

11.

The mobile communications network as claimed in

¢laim 10, wherein when said mobile station moves from the

supervisory area of an old edge node to the supervisory

area of a new edge node during communication with another

mobile station, said moving mobile station transmits its

own IP address and the IP address of the new edge node to

the edge node supervising the area visited by the party

mobile station; and said edge node updates information

about correspondence between the IP address of the moving

mobile station and the IP address of the edge node

supervising the area visited by the moving mobile

station.

12. The mecbile communications network as claimed in

claim 10, wherein when said mobile station moves from the

supervisory area of an old edge node to the supervisory

area of a new edge node, said moving mobile station

transmits its own IP address and the IP address of the

new edge node to the old edge node; and when said old

edge node thereafter receives data to which the 1IP

address of the moving mobile station is added, said old
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i nformation includes i nformati on about correspondence between

nmobi |l e stati on added to the recei ved data and



nore edge nodes, said data delivery nethod conprising the steps of:
receiving, at said routing nodes, data to which the |P address of JW#&
station is added, and carrying out routing of the data in accordang t
routing information; and receiving, at said edge nodes, the data routed by
said routing nodes, and transmtting the data to the nobile station
corresponding to the I P address of the nobile station added to the data,

wher ei n sai dqbIlALCUTRINEAL opite NELIEN K of WAL el nehHd! Ngiac Jagat i on
i nformati on Server ftor nmanhagli hg 1 nformation about correSpondence between
the | P addraddingf thaeIRodilflzessaef ophanmievhedyg® nddecte bhetdatadge node
that supervises the area visited by the nobile station, and wherein said
routi ng nodes include a gate node; said gate node retrieves, by accessing

said | ocati 3. i Fber nEebdhesefQEPUNigRLIGNYJRRECTE 13 Hifrde in

super Vi si ngci hemanea wHeHielier Whert Nea 1®bhdISi Bé abt 801 cAOMORSROTidM die the | P
address of the nobile station _added_to the reeflved data, and adds the |IP
address of SPRETEIFETHodEePo Phe2P Pl EF9RatPYe B? e RBEDHHHFhi d

routing infareatieh iachedesedyéornmde on salidut movdngespobilbecestewetiven t he

nodes carryPOht CERE PRI MPG T CPReBRoEloR, Barat e Mk B, (! 10Y)

addr ess of afildress and the IP address of the new edge node; and said
location information server updates information about
correspondence between the IP address of the moving
mobile station and the IP address of the edge node
supervising the area visited by the moving mobile

station.

14. A mobile communications network comprising:

one or more routing nodes for receiving data to
which the IP address of a mobile station is added, and
for carrying out routing of the data in accordance with
routing information; and

one or more edge nodes for receiving the data routed
by said routing nodes, and for transmitting the data to
the mobile station corresponding to the IP address of the
mobile station added to the data, wherein

each of said edge nodes receives data which is
transmitted by a mcbile station wvisiting its own
supervisory area and to which the IP address of the
mobile station is added, and transmits the data to said
routing node;

said routing information includes information about
correspondence between the IP address of the mobile
station and the transmission route; and

said routing nodes carry out the routing of the
received data in accordance with the IP address of the
mobile station added to the received data and the routing

information, and
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edge node added to the received data and the routing information. 17. A
data delivery nmethod in a nobile comunications network including drieN® 2003
nore routing nodes and one or nore edge nodes, said data delivery nethod
conprising the steps of: receiving, at said routing nodes, data to which
the |P address of a nobile station is added, and carrying out routing of
the data in accordance with routing information; and receiving, at said
edge nodes, the data routed.b said routing nqdes,.and transmtting the
data to the moBYIEXein PaRACBPPELBoRIPIG Py (PN B adiPESE SFoMnd Boobi | e
station addespébvisergabpeaWadr eim 6bddedaet intgfld Nfor thei Gupdiclisdesy

I nformati on_about . correspandence, between LQ@ | P addresaFof t-he nobi

Q | e
station and®t%® ?f afis ¥ iSO ! AFFWH S 5 P obfi ﬁ&dﬂi'&&és c?arry
out the routaid méwtédge rpodeyecandavherainceactanodewfirbm dhel Prighedress of
the nobil [ he_ gecglved a t outlin
informati o%é%%id. %%)élﬁ%?l _thg)d%P (z'?igdr%ksls&o_fn%gJ g?ggg o#}&riné_)biulﬁg gi%t itglr?s can
be added asjumrtign grewneingoncdhe fxoni (whisthuttlod tvanguwiggden @@uties dat a,

and wher ei %ﬁ@érﬁ;é%i Bgigodea Qap@ HAP drfdf W dBEd 0 MBLCRBAGE rnodkQr Mati on
about correspondence between the P addresses of the ppbjl e stations
bel ongi ng t34 hEr R otiBeadynchdonproygdngs e R Yreupighetnd Misnge

stations, _rrﬁ:id%g@tfe, suhan éhe !éﬁ%&ﬂh@ﬁ&,oaupbﬁtéféouﬁtﬁf dﬁrﬁ Iﬁ@ﬁiﬂi@xg o
stations 1S eq 1o the recelve ata, t recel v.e ata by the nunper
o the. T r aridH CIT P ARRA G SR e e e S

15. A mobile communications network comprising:

one or more ryouting nodes for receiving data to
which the IP address of a mobile station is added, and
for carrying out routing of the data in accordance with
routing information; and

one or more edge nodes for receiving the data routed
by said routing nodes, and for transmitting the data to
the mobile station corresponding to the IP address of the
mobile station added to the data, wherein

each of said edge nodes receives data which is
transmitted by a mobile station visiting its own
supervisory area and to which the IP address of the
mobile station is added, and transmits the data to said
routing node;

said routing information includes information about
correspondence between the IP address of the mobile
station and the transmission route; and

said routing nodes carry out the routing of the
received data in accordance with the IP address of the
mobile station added to the received data and the routing
information, and

wherein said routing information includes
information about correspondence between the IP address
of the edge node and the transmission route; and wherein

said routing nodes carry out the routing of the

received data in accordance with the IP address of the
- 60 -




- 62 12 NOV 2003 addresses of the nobile stations corresponding to the
added | P address of the group of the nobile stations in accordance\yﬁdyzmu
the group information and the routing information and carry out thg
routing of the data. 18. A data delivery nethod in a nobile conmunications
networ k including one or nore routing nodes and one or nore edge nodes,
said data delivery nmethod conprising the steps of : receiving, at said

routing nodeige dabaet Caddé@h tid1etheP @kl BAsd Oia aODhd € tHeat kBlthfgadded,
and carryi pi‘g’ gut routing of the data in accordance with routing

I nformatio LA id at said edge nodes, the data routed by said

routing nodes, auid rmrmétémiche x@k&ttffie)sthalerﬁmbttlﬁoﬁégt fpom the
corresponmqﬁhtC)the | P addr ess of Qﬁ gnblle st t|o added to.t he dat a,
dg%d

wher ei n saiTHBUHTRFN i ordal o nF 8P Fati%n-XboitPeEE P P ¥ondence
bet ween t hadedd afdreegsewfeddwe mods | esaisd acblcbnedmei mdmiaetoﬁnsnssewnnIPout e,

and wher ei o e c d data
in accordar%ggﬁleq}l%%ﬁd S%faed;d;f% S # tEm)bl @%?l%%égﬂdeég Sé#ﬁe

recei ved d#tld mdge modekyansmi g orwken obt taln@trm%t@rnrenew'maddtess of

t he ”Db"eﬁﬂfﬂthththIPa@@ﬁiééét@@ éﬁéameaangngbw¥aéfgtééaéﬂdiesses of

a plurality of nohile_stations, wherein said roGting nodes replicate, when
the | P addididesy e (FaLa)| tP aPRiY BEW BE9goMOde High RAJND elPto the

recei ved daldiredie dfettiev edwlaidgebnddee touther dakat.he

l16. A data delivery method in a wmobile communications
network including one or more routing nodes and one or
more edge nodes, said data delivery method comprising the
steps of:

receiving, at said routing nodes, data to which the
IP address of a mobile station is added, and carrying out
routing of the data in accordance with routing
information; and

receiving, at said edge nodes, the data routed by
said routing nodes, and transmitting the data to the
mobile station corresponding to the IP address of the
mobile station added to the data,

wherein said mobile communications network further
including:

a location information server for managing
information about correspondence between the IP address
of the mobile station and the IP address cof the edge node
that supervises the area visited by the mobile station,
and wherein

said routing nodes include a gate node;

said gate node retrieves, by accessing said location
information server, the IP address of the edge node
supervising the area visited by the mobile station
corresponding to the IP address of the mobile station
added to the received data, and adds the IP address of
the edge node to the received data;
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transm ssion routes corresponding to the |IP addresses of the plurality of
the nobile stations in accordance wwth the routing information, ad ROV 2003
each of the data, the IP addresses of the nobile stations correspond?n go
each of the transm ssion routes, and carry out the routing of the data. -
63 1 2 NOV 2003 19. A data delivery nmethod in a nobile comrunications
networ k i ncluding one or nore routing nodes and one or nore edge nodes,

sai d data delivery nethod conprising the  ste of :, receiving, at said
routing nodes, ééﬂé1ﬁ9qMﬁQ91%$¥Prm¢£%ﬂ%ré§§1§ae§ ﬁ&ﬁqqgﬁﬁ¥ﬁﬁ(§¥?%Fadded,

and carryi pgredbpohadhtRg Biitvdin daha TP asgardeace i the r edgenghode
i nformation; and rece|V|Eg,,at sai d ed ednodes, the data routed by said
routing no@B8, thRd t¥RRREAFELPRGTPHE®dafR% 0 the nobile station

\(I:\grrefspondi gg t eatilde i_:dil;aﬁ@@ esodys t karryobble sihed | aouddaed 6 ttkee dat a,
erein said routing,information_includes..i,nf tdHN r ondence
bet ween t hESFBIYES gjsast%f ¢ h?cﬁoogfil%glclést"g tll'lgneg%g I{Iﬁeaﬁérig%éﬁi g)gr otﬁ%érpout e,
and wher ei edgei dnodeit iadgedodes dzhe y reqeivied rdatangrsd the ryewkingd data
in apcordanﬁgowh%g- ge | P address of the nobile station added to the

recei ved dafta®ang -t erouting information, and wherein said nobile
station, when it noves fromthe supervisory area of an old edge node to

the SUperVicJ{%QWA &% Oﬁﬁgi*}@‘_ﬁ’ye%me’int rangBbtsel tSofiin Eatdskiess to
sai d new edge node, and erei n each node from.,the higher

network including one or more routing noé%s and one or
more edge nodes, said data delivery method comprising the
steps of:

receiving, at said routing nodes, data to which the
IP address of a mobile station is added, and carrying out
routing of the data in accordance with routing
information; and

receiving, at said edge nodes, the data routed by
said routing nodes, and transmitting the data to the
mobile station corresponding to the IP address of the
mobile station added to the data, wherein

said routing information includes information about
correspondence between the IP address of the mobile
station and the transmission route, and wherein

said routing nodes carry out the routing of the
received data in accordance with the IP address of the
mobile station added to the received data and the routing
information, and

wherein the IP address of a group of mobile stations
can be added as the IP address of the mobile station to
be added to the data, and wherein

said routing nodes have group information which is
information about correspondence between the IP addresses
of the mobile stations belonging to the group and the IP
address of the group of the mobile stations, replicate,
when the IP address of the group of the mobile stations
is added to the received data, the received data by the

number of the transmission routes corresponding to the IP
- 62 -



| evel routing node of said new edge node up to the junction routing node
fromwhich the transm ssion routes diverge to said old edge node and to
sai d new edge node, updates its own routing information about the hﬁJWHde
nobil e station. 20. A data delivery nmethod in a nobile conmunications
networ k including one or nore routing nodes and one or nore edge nodes,
sai d data delivery method conprising the steps of: receiving, at said
routi ng nodes, data to which the |P address of a nobile station is added,
and carryi eddvassesowef nghef mhbidat sstatiendr geraesHondingut Fag the

1 or mat | 0934gfd 1p Gitarkds NY 2083 eI WGenet mbBidecdatiasias i he data

routed by saird routing nodes, and transmtting the data to the pobile
station coReeepdanrfag Wiorh hdhep grarBssifoRTRL 19RbhiE stEE FPRHH to the

data, wherghRosakfibAULhAIchREYr BBLI BRel BELYERG b8BT ehavhea.about
correspondence between the I P address of the nobile station and the

transm ssion route, and wherein said routing nodes carry out the routing of
the receiygd dat aldyn agedidapge métthod hénl R addbede oforrwenicmbidres station

added to the received.dat,a and the_routing._ ipformation n rein said
routing inPSFHﬁFﬁoﬁHQ%H OR%f OFndlSoh 88 g%ngo fﬁ%ﬁ%ngggcggﬁbﬁagen t he
| P addr essmogk kHgecdgdespdeadnd data tdedrnismirysimst haplit@ompnids e ridien sai d

routi ng nodes gaLgy out the routing of the received data in accordance

with the | Pr583r 858 of the
receiving, at said routing nodes, data to which the

IP address of a mobile station is added, and carrying out
routing of the data in accordance with routing
. information; and

receiving, at said edge nodes, the data routed by
said routing nodes, and transmitting the data to the
mobile station corresponding to the IP address of the
mobile station added to the data, wherein

said routing information includes information about
correspondence between the IP address of the mobile
station and the transmission route, and wherein

said routing nodes carry out the routing of the
received data in accordance with the IP address of the
mobile station added to the received data and the routing
information, and

wherein the IP address of the mobile station to be
added to the data can include the IP addresses of a
plurality of mobile stations, wherein

said routing nodes replicate, when the IP addresses
of the plurality of the mobile stations are added to the
received data, the received data by the number of the
transmission routes corresponding to the IP addresses of
the plurality of the mobile stations in accordance with
the routing information, add to each of the data, the IP
addresses of the mobile stations corresponding to each of

the transmission routes, and carry out the routing of the

data.
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edge node added to the received data and the routing information; and said
mobil e station notifies, when it noves fromthe supervisory area of 2 qhﬂ
edge node to the supervisory area of a new edge node, said old edge noge
of its own IP address and the IP address of the new edge node, and said
ol d edge node transmts, when it thereafter receives data to which the IP
address of the noving nobile station is added, the data to said new edge

d i th ggdi t | P, add i
(o0 38 e st Bkl U8 £ORENE Lokl g,

data delivery ‘ _ S I'ng one or
more routi ngr;matts el whien@r ongorog ke nsdas ingainpdke aagd| ione yoxet hod
conpri sing $icfes I eClid/ A | Q¢ KR QGRS i whi ch
the 1P adt']‘rge;%s P 2 Tobi 'e%s%T ation al' gdea ded,” and carrying %ﬂfﬁér%lg?i ng of
the data i stepsoodance with routing information; and receiving, at said

edge nodes, theg%%teavrﬁ%gt e hYea i foliPithd NHoREEES daBd Hd ansidH ttkg the
data to the - 65 12 2003 mbile station corresponding to the | P address
of the noBR @dsressoRfadd@PRid -3t d %@r‘geﬁfsaﬁ‘rb& n%"l’ﬁwng out
comuni cat iout iRgt WobKk f WHder dat@c! ugh ng:actdralzideon witar metoovisgr ver
for managin I nTor.mat i on ,about correspondence between the | P address of

the robile? TBh 1R PRE | P address of the edge node that supervises the
area visited byrekeivihil, e =t achdd, edgel mhdesjnthe data routed by

said routing nodes, and transmitting the data to the
mobile station corresponding to the IP address of the
mobile station added to the data, wherein

said routing information includes information about
correspondence between the IP address of the mobile
station and the transmission route, and wherein

said routing nodes c¢arry out the routing of the
received data in accordance with the IP address of the
mobile station added to the received data and the routing
information, and

wherein said mobile station, when it moves from the
supervisory area of an old edge node to the supervisory
area of a new edge node, transmits its own IP address to
said new edge node, and wherein each node from the higher
level routing node of said new edge node up to the
junction routing node from which the transmission routes
diverge to said old edge node and to said new edge node,
updates its own routing information about the moving

mobile station.

20. A data delivery method in a mobile communications
network including one or more routing nodes and one or
more edge nodes, said data delivery method comprising the
steps of:

receiving, at said routing nodes, data to which the
IP address of a mobile station is added, and carrying out
routing of the data in accordance with routing
information; and
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each of said edge nodes receives data which is transnmtted by a nmobile
station visiting its own supervisory area and to which the I P address of
the nobile station is added, retrieves by accessing said |ocationi2NOV 2003
information server the |IP address of the edge node supervising the area
visited by the nobile station corresponding to the |IP address of the
nobile station added to the received data, adds the I P address of the
edge node to the received data, and transmts the data to said routing
lr)ngfle; saltﬂ r?g&bggibﬁhgr,;rwﬁ obaiidcladiEs nofesnatthen ddbat roséededPondence
tween the. address q he e n t SIS ORor ;
said rout Pﬁdflnoﬁ%géﬁﬁ?r)}‘%%efs't hg’gl(raou??%asg?gﬁigs rtira}ié]ei \r/aea%%da'?g ?&ﬁ&e, and
accor dancewobiiflle tseat Ronddogsespondiag ctdge thedeIBIAILERSS h@Lr ¥ ved dat a

and the roulig EQEIRLIARA 28 chedhladebhbeeyymethod in a mobile

conmuni cat'l network inc uding one or nore rout nodes and one or
nore edge nodesaigaixpulng dbnfoERYt HeR ndBCLYREE S ?Wﬁ¥IQHEé§°€§:

recei vi ng’coﬁiyf&%g:io‘ﬁd% Wl NgeRodes. €aka tp vhighekbe of P eHer essbibiea mobile
station is added, and carrying qut . routlng of t.he.data_in accordance with
routing iotRGAeE PHA thed LEEBEMIESGONafoULPd 885 "H6E83™ the data routed by

rsrgib;jl ;Og: ;{‘?OR%‘%&% 280t i hgnsbdds N@arhy detia the heroutisy ©f2 W@ 2003
to the datrace\;'o{s(&%reircfpstpgnqlxlngac}c%rté1a%rzlep 001 €$3.e0T1 8 NGaaPRBL! &5t aké on added
mobile station added to the received data and the routing
information, and
wherein said routing information includes
information about correspondence between the IP address
of the edge node and the transmission route, and wherein
said routing nodes carry out the routing of the
received data in accordance with the IP address of the
edge node added to the received data and the routing
information; and |
said mobile station notifies, when it moves from the
supervisory area of an old edge node to the supervisory
area of a new edge node, said old edge node of its own IP
address and the IP address of the new edge node, and said
old edge node transmits, when it thereafter receives data
to which the IP address of the moving mobile station is
added, the data to said new edge node with adding the IP
address of the new edge node to the data.

21. A data delivery method in a mobile communications
network including one or more routing nodes and one or
moxe edge nodes, said data delivery method comprising the
steps of:

receiving, at said routing nodes, data to which the
IP address of a mobile station is added, and carrying out
routing of the data in accordance with routing
information; and

receiving, at said edge nodes, the data routed by

said routing nodes, and transmitting the data to the
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each of said edge nodes receives data which is transmtted by a nobile
station visiting its owmn supervisory area and to which the IP addrﬁ i gf
the nobile station is added, and transmts the data to said routi g H é@ﬂ
said routing information includes information about correspondence between
the I P address of the nobile station and the transm ssion route, and said
routing nodes carry out the routing of the received data in accordance
with the IP ddiess of the nobile station added to the received data and

the routi ng™Pht8r AKAHPD aFATHASPEPALES I FobPee LT addsFesmenti tthbves
fromthe swupkfVeserytioraadfleantol thedgetapde to the superV|sory area of

a new edge node, ransn1ts own.| P address tao said nem/ de, and
wher ei n each nod® ?F%h?tﬁ?%#gﬂ@?ll?e§§lWqﬂhSQH}qW%eHBFWQE ?Eﬁbe node

up to the jmmbuwdingrouting node fromwhich the transm ssion routes
di verge to said gld hode new nod and from.the
8 o (2088 RAA° ARfLOnaRlonevRige, 100 bor 2 Salizine,

junction routing node routrng de,
updat es |tsl@ﬁ@rmiﬁn¢mgabpmhm¢nIrQﬁandmncehbenweengtﬁnbllﬁ stdatriems. 23. A

data delivesy PR NAgbiTeasPRRiLA SHH“EH&C%' 9Barels d%gaiﬁge“%dége?% gl

nore routing nodes and one or nore e nodes,
conprising % guppIVaEes, &8 \AFRA Hﬂséaﬁé hﬁﬂﬁh@ mebdde dd@kion.which
the |P adc&maﬂ@ér@lﬂobl | e station is added, and carrying out routing of

the data in accordance th routln |nfornat|on and receiving, at said
edge nodes the‘ﬁﬁqé gﬁﬂi nodes receives data whf%h is

transmitted by a nwblle station wvisiting its own
supervisory area and to which the IP address of the
mobile station is added, retrieves by accessing said
location information server the IP address of the edge
node supervising the area visited by the mobile station
corresponding to the IP address of the mobile station
added to the received data, adds the IP address of the
edge node to the received data, and transmits the data to
said routing node;

said routing information includes information about
correspondence between the IP address of the edge node
and the transmission route; and

said routing nodes carry out the routing of the
received data in accordance with the IP address of the
edge node added to the received data and the routing

information.

22. A data delivery method in a mobile communications
network including one or more routing nodes and one or
more edge nodes, said data delivery method comprising the
steps of:

receiving, at said routing nodes, data to which the
IP address of a mobile station is added, and carrying out
routing of the data in accordance with <routing
information; and

receiving, at said edge nodes, the data routed by

said routing nodes, and transmitting the data to the
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said routing nodes, and transmtting the data to the nobile station
corresponding to the I P address of. the nobile station added to th% fﬁﬁa
wherein - 67 12NOV2003 each of said edge nodes receives data which, V 2003
transmtted by a nobile station visiting its own supervisory area and to
which the I P address of the nobile station is added, and transmts the
data to said routing node; said routing information includes information

about  cor mespidle seathehvesdrdepdiinelr €eS ehiet N® N@BATEss Sl | @Reand the
transm ssi on.raute nd 32%9 nfutlﬁglno es carry qut, the routing of the
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t he new edge node, d sai ol d edge node transmts, when it thereafter
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said routing nodes carry out the routing of the
received data in accordance with the IP address of the
mobile station added to the received data and the routing
information, and

wherein said mobile station, when it moves from the
supervisory area of an old edge node to the supervisory
area of a new edge node, transmits its own IP address to
said new edge node, and wherein each node from the higher
level routing node of said new edge node up to the
junction routing node from which the transmission routes
diverge to said old edge node and to said new edge node,
and from the junction routing node to the higher routing
node of said old edge node, updates its own routing
information about the moving mobile station.

23. A data delivery method in a mobile communications
network including one or more routing nodes and one or
more edge nodes, said data delivery method comprising the
steps of:

receiving, at said routing nodes, data to which the
IP address of a mobile station is added, and carrying out
routing of the data in accorxrdance with routing
information; and

receiving, at said edge nodes, the data routed by
said routing nodes, and transmitting the data to the
mobile station corresponding to the IP address of. the
mobile station added to the data, wherein
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address of the new edge node to the data.

12 NOV 2003

each of said edge nodes receives data which is
transmitted by a wmobile station visiting its own
supervisory area and to which the IP address of the
mobile station is added, and transmits the data to said
routing node;

said routing information includes information about
correspondence between the IP address of the mobile
station and the transmission route, and

said routing nodes carry out. the routing of the
received data in accordance with the IP address of the
mobile station added to the received data and the routing
information, and

wherein said routiﬁg information includes
information about correspondence between the IP address
of the edge node and the transmission route; and wherein

said routing nodes carry out the routing of the
received data in accordance with the IP address of the
edge node added to the received data and the routing
information; and

said mocbile station notifies, when it moves from the
supervisory area of an o©0ld edge node to the supervisory
area of a new edge node, said old edge node of its own IP
address and the IP address of the new edge node, and said
0ld edge node transmits, when it thereafter receives data
to which the IP address of the moving mobile station is
added, the data to said new edge node with adding the IP
address of the new edge node to the data.

- 68 -



