; e3epLf fg| kLI Rp6pTp" | ~I NM~I V~RI HN~Y SPECI FI CATI ON | h~WNd~VNPI ~~ TI TLE OF
THE | NVENTI ON 5 MOBI LE COMMUNI CATI ONS NETWORK AND DATA DELI VERY METHOD | N
MOBI LE COVMUNI CATI ONS NETWORK TECHNI CAL FI ELD The present invention rel ates
to a nobile 1o conmunications network and a data delivery '

nmobi | e comruni cati ons networ k. BACKGROUND ART Conventionalﬂﬂummamwﬂmwmgr
(transmt) data froma i5 server, or to 'transfer data bet

stations in a nobile conmuni cati ons network, so-called connect *i6H8ri ent ed
transfer is carried out which searches for a |location of a @@E Mm stati on

fromits ID, and transfers a call bet ween n me
S PhaRighe 4 |

network, 2o followed by the data a plural
(rmobil e stations) belonging to the same group in an area superVv§%ed by the
sane edge node ( for exanple , base station ) , the location of each user
is identi fTEDLEy OFTHROINVENTHION control 25 signal, followed by the data
delivery for each user. Furthernore, although there is a so-called

connectdi onl ess MeBhbEK GOMMUNEGATIONS NETWORKr ANDsi gnal at data
transfer as is often seen in a nornmal fixed network Internet, there is no
control (for ex%ﬁ%ﬁeDE%EME&YeME?HF?PrBN MOBELE iGOMMUNT ASUONS NETHORKer e
the destination of the delivery noves incessantly. 5 Thus, the conventi onal
data delivery nethod nust transfer the call control signal bet ween t he
nodes howeygeHNTRAL ar@fjpunt of data to be delivered . As a result , it
has probl ems of reducing node performance, requiring to develop conplicated

software, and iTheepsios®rt syavemtiorcasdlatbd 2ddid imebisbnce it delivers
data to user by user to deliver data to the users of the same group, it

preserd®s CPMBENd@akienashavork agsl iaodata tdel ireeryr nethod idictdrsi Ng
| oad of the giha dellverX server. 15 DI SCLOSURE OF THE | NVENTI ON Ther ef or e,
an obj ect B € GAuuLR FﬁFéﬂﬂﬁnﬁ?%W?Bkrnplenent a connectionl ess network
and connectlonless transfer by assigning IP (Internet Protocol) addresses
to

BACKGROUND ART
Conventionally, to.deliver (transmit) data from a
15 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,
20 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 contfol

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

Furthermore,'although there is a so-called

connectionless network that sends no call control signal



20 individual nodes, location information servers, data delivery servers
and nobile stations of a nobile communications network, and by carrying out
data delivery using the | P addresses, thereby making it unnecessary to send
the call control signal for the data delivery. 25 Another object of the
present invention is to prevent aggregation of the network when delivering
data to the users of the sanme group, thereby reducing the |oad of the - 2
data delivery server. Still another object of the present invention is to

i npl enent ¥biflabe RASEETHARILY QL t9P Senide & BAKESd Fdxpst RepWai ng t he
| P add | . i t i ond. obj ect
hccordi g FareRaet rtideh o1 B R irblc (Boh AR S S hadlfes
o : . . m-ra .
Coutng. necontr B At cdbEePt6Palln & ERE IR 36 e 8FS i 1HA ©

station i sofddhd GUIdiVeryomoves Yin®essankayti ng of the data in accordance
with routing information; and one or nore edge nodes for receiving the data

rout edSby t he rBausngthedezonuentional atsboat Aedd vierry daéthbd tiwestobi | e
station correspondigg to the I P address of the nobile station added to the

data. i5 HeFansERe kbsi raldonpnkred: sdanalcbatmeamhiainodes bowever a

I ti i ti i | ti bout d

bet neen t HERRbLalr BUSRRE lar, Fasif 1 HE Al EurGiehe 16 BaaPESEbf the cdge
node t hat e gJoqu r [T : t i atj . t outin
nodes may 1?%%9 e a%gl;f'ﬁgo%oﬁg?ﬁ%: %?tggg%@%oﬁgrﬁgw e g}éré’evié‘?ag;%%ggig:sﬁ; n; Ithg

| ocation idévelep wonyslicatedhediftwadacsand flwredgeneode émi Si ng
the area visited by the nobile station corresponding to the |IP address of

t he nd9i | ec@8Lt.i on added to the received data, and add the 25 | P address of

t he edge node gﬁ{lt hg recei ved data; ;the routing information may include
information ab gfitdomashiRceclitiedplivens daktrcte BsemdYedFemode

outi ng o t0 e HRBE AR AP THE TiadhE g ERnE g BNE THRE SR, cage

node addedat?rb_b,qgne(*@f Vé?‘ﬁg%h{@h%%éﬁaﬂw NG 1 {har Hgtﬁbg}&('z fbﬁae, when

the nobile station noves visory area of € node to

the supervinorpamieny dloadney &dge d@te. dehdvErw NgefPBi e station may
notify the location information server of its own |IP address and the IP

addred$ of the new edge node; and the 10 location information server nmay

updat e i nf i out correspondence between the I P address of the
novi ng nob'?iggip%?]@ﬁ Qf dTHRe 1 s of the edge node supervising the

i sited bymi i ' ' when, t he nobi | e stati
moves 1rom t he' TRSESERAA S B U Sk ok U BrpodHE CLAVEATRON AR H cory
area of a nﬁm@ﬁ@mcaieeohhecmwwe@@bhbew%tﬂéié&mnaﬁnhlhgftg%%l%%geom | P

address and the I P address of the new edge node to the o ; and

when the otdanéfembycaskdigrdnie IR ¢dsitesneattPrdbovbilohaddrddsesidiess of
the 20 noving mobile station is added, the old edge node may transmt the
dat a t29 t hen@d¥idnal medeqi t fogakient hafppmatiier sservems ned@atage node

to the datg, ,Here, the routing Jjnfarpation y inclyde informtion about
correspond@ﬁ%é‘vﬁé“t&esemﬁﬁsl B (ﬂcg%ﬁ%f sFﬁﬁﬂﬁﬁl‘ﬁZ@ o and the
transm ssi Qfmmantis e, i NgAQd r t 19 gf t he
recei ved datlz‘a‘hl n acacor a%]cee‘\EMQ?}%kt'hgﬂpPﬁgd%%Egig’lgytoﬁ% ﬁ%%lgl égg'%"atl added
to the using the IP addresses, thereby making it unnecessary to

send the call control signal for the data delivery.

25 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



- 4 received data and the routing information. Here, 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, and the routing nodes may have group 5
information which is information about correspondence between the IP
addresses of the nobile stations belonging to the group and the I P address
of the group of the nobile stations, replicate, when the |IP address of the
group of the nobile stations is added to the received data, the io received
data by thdaganistel brerye siemweani ssi on routes corresponding to the IP
addresses of the mphile stations corresponding to the added | P address of

the group of 't hetdddi anakherpRIpgtasdothhdresentt haverdidrn ntsr ket i on

d th ting infornati d t th ti f i5 the data. Here,
the 1P adared4gieh e ERpETA0" Hudhons: Bandetierathod onnRot LaRIRRE Lo

the I P addpe$$&t Lbfpﬂgﬁﬁ‘ﬁei‘% Oi?n?ﬁleilrgsﬁ'%l ons, the routing nodes may

replicate, when t sses 0 ity of the nobile stations 20
are added to thgnr earisedt6ahaconp i etNedadadid ehbeoRdTA e+ & he
transm ssion routes corresponding to the I P addresses of the plurality of

t he nobi | eaccaridirsg i hoatber Fdnmet vaspecheofotrhenpresentatinwentatont o each
of the data, the _|P addresses of the nobile stations 25 corresponding to
each of the PPRddE sommunigatdons; petwark ofitthecpregenty isveniklient a.

Here, th i| tati wh it f t -.5 i f
an of d cdgBONBIRSeE T 1BRe.BE, ase FORELNG, NedtRy COBRBALVARG S¥ bR t
1 own | Pradihg 112 U £80% £ % moBi Hle REL LI Id UBALE, NAGEC"
evel routing node of the new edge node up 1o the junction routihg § node

from wh chfbhe ddeihgsSoat rAHEEngi 9T Hhe! AdtE Dh da8d82dise apdeho the
new edge node, may update its own routing information about the noving

nobi | e st arpwrtingrinfomatdan ngandf oneatammong edgeudsodasofomt i on about
correspondence between the I P address of the edge 10 node and the

t ransni ZSLSRCIB&J‘E%?Q akBet ﬁétlao&ihqlh%eﬂoHXStg&y Q?&%‘Ejynﬁuflogﬁé‘ T @(ljnfi n@‘;ﬁ; t he
. . . P
he recei yEaeRARPEREREIERS ot t0 g Al LRS Sfatind forrestmdfis my
notify, whed theP¥eaahir@dd B IHACHbLIVE UL Sacd 06kHEHatade 10
e , the old edg [

t he supervisory area of a new edge no e node o0 s own [P

addr esss and t he Helreaddites Incthi 1 8ecommutd e tskes (nétdoirie nly fMfeengede my

transmt , when it thereafter receives data to which the | P address of the
movi ng nobicoapnise oa locaddan informaiion tdervew Formdegnagdegwi th
addi ng the', I P address of the new edge node tqQ the data, Here, the nobile

golrr_rruni cat AHFOTRALLOR ARPULAAFeERABARPECE, RakWear) the §P5m3$§r|
el ivering @atge H?)%ijf% G Egt LYG! XPﬁe{:Kgr gﬁ&%ﬁ% Is\e/se ;qtglﬁ.frg%?e()%%:?gﬁﬁ'e €

st af[i on 2s 1 n_ response 0 a reques from f ] € )
mobi | e conmpmac HupetvisesothdBardar 184 tedy SB%e Mob2ad is¥ht bR Mation

server for managing _ g _

20 the routing nodes may include 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

25 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



i nformati on about correspondence between the | P address of the nobile
station and the I P address of the edge node that supervises the area
visited by the nobile station, each of the edge nodes nay receive data
which is transmtted s by a nobile station visiting its own supervisory
area and to which the | P address of the nobile station is added, retrieve
by accessing the location information server the IP address of the edge
node supervising the area visited by the nobile station corresponding to
the | P additéss tgransmigsigsbinaute at and 4ddedawtihg nedeisvowylatarrydd t he
| P address of, the edge node to the received data, and transmt the data to

the routi n@Woddie tFeuFélg of ithe rrecedvedhfdatr| inearrrsdange Whbbut

d R.ad f.the ed dth I SSi
rout e; and ¥ Hoerihde o e aap SRARRI 3 TFaniiad daEE vau”"
data in acgyyflanke ¥bhleihke il&fﬁ?'g%%?f‘g; the edge node added to the

recei ved data and the rout’lng I Here, the edge node nmay generate

and mangge i nf oH&td OrWiREAUtheOMAISPPEdgeae 1lnt Wesvesherbl adik ess 20 of
the nobile station added to the received data and the | P address of the

edge node SUPEINiS0UYt hred axf vani 0bd bdgehaatbdi te thet saperiersoryhen
the nobile station noves fromthe_supervisory area of an old edge node to
t he superv 9k & B§Vordge P dage theddeninggmebihai shat banwmay

AL&sy
anot her nohil ion, t novi nmobi l.e station na ransmit i own | P
address an ottﬁ'e&guégd?'g_gge%foq hggﬁgwn&}:éeorhoﬁgryar %ﬁ %dﬁ@nngg’e
super vi si naddi%eds cnd| hbepDuddidiaidy tRA! hewSbaldedRodll! 44§ pAlge node
may update I nformation about correspondence between the address of the

novi ng1eob lloeast Hdn oin fombaltd JrP sEitf & M@y up8aeedEnFoFmat FowdWoatnNy t he
area visited by the noving nobile station. Here, when the nobile station

nmoves fromcarrespendenceybatveest the tPdaddyessodf the tnwvingarobhtbey area
of a new edge .node, tgeE viri,g nobil e. station may transmt its own |IP
r

address an® B ap Badreas10fe de t BOflRe SYPeBHkRI NG de;

and when t ol e er recei ta o which the | P address

of the m)vit?:(rglge n%%iéggségg%%é]% g%ée&ovﬁ.ﬁlg' \c/fﬁ(gbggaesﬁc?dél#&y transmt the

data to the newsedas npfenvhd ahiie! BeakdiidicoasObrolif vl edge node
m t

to the data. is Here, when the nobile station noves fro e supervisory

area ois an supbrvijsorgdarica (0f anpeldi edge aicide ofoathewseg@arviseryt he
novi ng nobile station may notify the location information server of 1ts own
| P addr ess 33QR t¢€ aPngydesige onodae the apelingdmobdde tsieadonomay on

1P addr ess EEANELhob RGOWBLE PeadREeRsh ARk e 1ib adARGRS OF RS BaWe node
The edge neSse TS 6 THEDIY qdife TS dRY wifed fho Gra Edde #4882 o
visiting i thewwastaer Yeteives cdatadtbowtlich the TP addh@sss Brthrenobile
20 moving mobile station is added, the old édge 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 correspondénce between the IP address of the mobile
25 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



station is added, and transmt the data to the routing node; t he routing
informati on may include information about correspondence between the IP
address of the nobile station and the transm ssion route; and the routing
nodes may carry out the routing of the received data in accordance with s
the I P address of the nobile station added to the received data and the
routing information. Here, the nobile station, when it noves fromthe
supervisory area of an old edge node to the supervisory area of a new edge
node, may Te&askved;datgwand daer seyutimg cinfermaviedye node, and each

node fromthe higher |gvel _routj node_of the new edge nqode up to the
junction routi nkj‘ e &%n%khiaéﬁﬂ{%@t?gnénﬂérﬁ% 9'&?&8@91 'e\/étg%t%%nﬁhe ol d
edge node to, t w.ed , ro i I rQut.ing npde to
edge node i o LRade"sB Uhd oK aBAHeLEODE Whd HSHLIR CRALIGnEES T
i nfornmati oberbaded #o FRY Aa DA thdl kit 16y hodds hay Hdde | SRR | OF

may i nclude informati on about correspondence between the 1P address of the

edge nosle dmdfdimatienswhisilonisoth€oraatidie abouitngoitespohdeneecarry
out the routing of the received data in accordance with the I P address of
the edge nb@dwarrthe Ihaddressed dfit thamiobhder statigprnsmbelongbng and

t he nobil e, st hi@on may notjfy, when it noves fromthe supervisory area of
an ol d edggon% 95'0[‘?’/%%% & padresgof, they Ber (kicthe mpbiteo| d
d d j P;gd ft d de ,
and the ol § Ao T8t BRI LT, en Fub TP RRERRAR o RIS URRTRPE T,
which the ItReABISETe- statidis (18 BRYEW tBLERSE §E@di%dsd§f.lﬂ‘?dt e data

to the new edge node with adding the I'P address of the new edge node to the

dat a. Yecordicaivedt datacbyndtize prambelr 0 theseransmineidhofoud gt a
delivery nmethod in a nobile communications network including one or nore
routi ng no§eFraspending er £heyd® asiressas afit theemobdde attalotions t he

nodes, - dat ¥ AFRERALRg £P ke Boemh 15 addiines oL ithe G ouB.alctheand
nodes, da added®an
carrying o i e:da J i t.h i i ion;
and %lecgi vF‘tr?gﬂtégt éog%ejd?hgh%ﬂeé%gonr}(ﬁggé%ﬁaﬁﬁgrgégéé g&ﬁ%’%%%?ng
nodes , andnd aMditdufInghentdrind©OLéhcan@bbhergt 6Ht0ftr£é)f£<ﬁf»@£ﬂ§i 8¢ to
the I P address of the nobile i5 station added to the data. The fofegoing

conf i gus at itdwes dabai npl enent t he connectionl ess network and connecti onl ess

transfer with obviating the need for sending the call control signal for
the data del i veHpEey FEbaddresaofi theimablde: sbakiom tpnbedaddedn,

1t he dat £OhaS, (P9t Rocate Arade CthT TR AAdFERTRReR) AORIITRLLNE | oad.
iS5, By it ConRCE Rt RSO R FIA LA BN O, o
THE DRAW NEhe I addfégseds bf &hl pllurhBLtenoshthensodiQ& fdtrEBbhEN Of
20 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
25 corresponding to each of the transmission routes, and carry
out the routing of the data.

Here, the mobile station, when it moves from the



a nobil e conmuni cations network of a first enbodi ment in accordance with
the present invention; Fig. 2 is a flowhart illustrating an exanple of a 5
data delivery nethod in the nobile comunications network of the first
enbodi ment in accordance with the present invention; Fig. 3 is a diagram
showi ng an exanple of the format of an IP packet (data) transferred in a
nobi | e 10 communi cations network; Fig. 4 is a block diagramillustrating an
exanpl e of the first handover control in the nobile comunications network
of the fir SURSIHGHEREN areaQbramneddvedge mode etonthensapemnisosyFi g. 5

[ fl t il trati t he anpl e of the first handover control in
the mobi | 6 SBSHn it SHeoAEPWBPRS DT Tee FFAREMAihadhmaT | 1P AGBFeaFce

| | ns et f . o .
exanpl o of o T oL oI n Attt e AR AR sibine clfindr Tevels
network of rfift i11g Hod¥reedt ABMew bde Ho D Yb!tha fitn bt L5AKLLYRE! | O

Fig. 7 is a flowhart illustrating the exanplfe of econd handove

controlsi nniode Futeint @hd@mthiec diraozmPSs Dehvesiitel 8hoekige toethadsiant in
accordance with the present invention; Fig. 8 is a block diagram show ng a

confi gur at B§@efnoden andy tepthe mewnedigeatnode , neiayordpddta sesoon

enbodi ment r'orﬁting information about the moving mobile station.

Here, the routing information may include information

about correspondence between the IP address of the edge

10 node and the transmission route, and the_ routing nodes may
carfy 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

15 o0ld edge node to the supervisory area of a new edge node,
the old edge node of its own IP address and the IP address
of the new edge node, and the old 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

20 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

25 1in response to a request from the mobile station.
Here, the mobile communications network may further

comprises: a location information server for managing



accordance with the present invention; Fig. 9 is a flowhart illustrating
an exanple of a data delivery method in the nobile comunications network s
of the second enbodi ment in accordance with the present invention; Fig. 10
is a block diagramillustrating an exanple of the first handover control in
the nobile communications network of the second enbodi ment in accordance
with the 10 present invention; Fig. 1.1 is a flowhart illustrating the

exanpl e of .the first handover control in the nobile comunications network
of the secdfdURbifBrabontacrBasRengencea He bveeanthenddhtaddress Fig.

i ' o ' I f th d handover
cont ol i noind i B g AkaF Sarr 9nd Ben k%al%q%s?fééﬁ-f’;ﬂe eﬁ:@%ﬁ:ol\a/@?@ in
' ' Lon:. s Elg. S rt Jllustrating
the exanp! St SBEVESER pY MLV Red by oo HEHEAY snatPhari one
net wor k of elaltth BECEIE ATGW AOTIY may PEERL JNGS LY &t@i?ﬂ?%gﬁ@miﬂ’&&t I on;

Fig. 14 is a block diagram show ng-a configuration o .
conmuni £at byna mebddrek sdfatal omivis tthndi kst o¥h sapaasoisERgearbahahle

present invention, Fig. 15 is a flowhart illustrating an exanple of a data
transfer méthdthigh ke ABbadsrassiofisthe mobikdistatidn is added,
communi cat ir%Q:sr:Lnee\trgv‘g);< aOcIcetshgirtlgi £ﬁlee ogg%:g%rﬂt iinr%ormation server the
IP address of the edge node supervising the area visited
by the mobile station corresponding to the IP address of
10 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 Ip
address of the edge node and the transmission route; and
15 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
20 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
25 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



accordance with the present invention; Fig . 16 is a block di agram show ng
tabl es generated and nanaged by edge nodes of the nobile comunications 5
network of the third enbodiment in accordance with the present invention;
Fig. 17 is a block diagramillustrating an exanple of the first handover
control in the nobile comunications network of the third enbodi nent in
accordance with the 1o present invention; Fig. 18 is a flowchart
illustrating the exanple of the first handover control in the mobile
cormuni cat itH§s §A9O0RRAET supenvisingntbei maea ivistteddbycdhe warty

' J.on; g. 194 bl ock di illystrating an exanpl e of
Phe_ second iAoyt abho Rl SRd The MO admmiiay L%Pae_‘n'gnheﬁ%méz%x?ih:
[ [ j e | ; : .
lochart oot o ResPpHagnta be byl s U ARHTRE G SBE BT 1 the
mobi | e conmiabiias | enataehieiid ofhé hep! BdukAIPOdE TeR Idudk GR5dance Wi th

the present invention; Fig. 21 is a block diagram show ng a configuration

of a nobi | supemuis tagitthe amsavwris Died Yy tHe meRaY Mol 125 sita taw! dance
with the present invention; Fig. 22 is a flowhart illustrating an exanple

of a data transHereretwhenbtheemobicke | stationomovest firomoithlee - 13
commn;i cat E%%Serr{%{g\gxrr{; g];:etah%i:Jc Oaunr tctllc(la mé)ggierr%rgdei nto the supervisory
area of a new edge node, the moving mobile station may
transmit its own IP address and the IP address of the néw

10 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 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.

15 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 méy
notify the location information server of its own IP
address and the IP address of the new edge node; and the

20 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

25 1s transmitted by a mobile station visiting its own

supervisory area and to which the IP address of the mobile

station is added, and transm:l.t the data to the routing node;



accordance with the present invention;, Fig. 23 is a block diagram
illustrating an exanple of the first handover control in the nobile

comuni cations s network of the fourth enbodi ment in accordance with the
present invention; Fig. 24 is a diagramshowing a relationship between Fig.
24A and Fig. 24B; Figs. 24A and 24B are a flowchart illustrating the lo
exanpl e of the first handover control in the nobile comunications networKk
of the fourth enmbodinent in accordance with the present invention; Fig. 25
is a bl ock teagraitt ingudnfanmat ianemayp i etudee infeama tibenioaboudont r ol

: . ; . ; di \
Lccor dance REHETRENIRBES DEtiBatt FiR. 1 Addstss § r%ﬁe&”&“&%&“&?ﬁqi{‘?rx
[ [ ‘ d nobi | e
commun cat P PRt PRLRI%S 0 AR AT ofR a0l Y TR TR 2
present ineert ittie B&ESE1iNgDo fFFREARRILNGAU R4 i:NVEéESQHaF{LFe lzlgfﬂ-.mde

for carrying out the invention will now be described in detal RST
EVBODI MENT thieg IP adidses shiodt khei mobdihes st thigore anidéd oo attied retfe Bra@bi | e
comuni cations network of the first enbodi ment - 14 I n accordance with

the presenflatd &idokheTHoutsing einfemmatcian ons network of the present
Here, the mobile station, when it moves from the

supervisory area of an old edge node to the supervisory
area of a new edge node, may transmit its own IP address

10 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

15 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

20 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
old edge node to the supervisory area of a new edge node,

25 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



enbodi ment conprises a data delivery server 101, gate node 102, repeater
nodes 103 and 104, edge nodes 105-108, and s 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 addresses (#1. #2, #3, #4, and #5-#8,
respectively, in the present enbodinent ) , and a nobile station 109 al so
has an | P address 10 (#9 in the present enbodi nent). The gate node 102 and
t he repeater nodes 103 and 104 are routing nodes for carrying out data

routing i nodcthedmovd ng tmobDLé i sigat Dbar 1Bt 4a8dedFi he2dhtadth! OMENREL
illustrating an exanple of a is data delivery nethod of the nobile

comuni cat A md bt addingr theedBodddarass rofadide dewedgé node
present inyenti.on. Tpe data delivery server 101 nanages the |IP address of a
mobi | e st afPortt% RFRR dat a (I'P packet) is to be 20 delivered, and

transmts the d .t.h e | ress of, th bile station to the
“gate node 102 (§?§§¥§i§§$%#h§ﬂ§n%§%@ﬂg agpest o gegﬁﬁhBQQﬁﬁﬂﬁon
i nf or i o 004t t S$..0 e node
super \r/niaii ngnmﬁ%%%' ﬁﬁﬁ?b@%ﬁ?%ﬁ%gt ign%y%;%off%spondi ng to the

| P addr esscofnfutei c@bibasshativerkadaed udd dfoneee M@ﬁe%@tiﬁg%cﬁ:}gz) :
The | ocation information server 100 manages the |IP 15 address of the

edge node 3ofeoriasion mhreaedye inddes , byhehdatmi delivairyomettis@sependi ng
there i s atHSTBIRBERY GPYSGF408: COMFYLERS LOPSRLRDG PlcaFRee /iG] ot br
(VLR). at one of the routing nodes, data to which the IP address
10 of amobile station is added, and carrying out roufing 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
15 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.

20 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

25 the handover in the connectionless network.

BRIEF DESCRIPTION OF THE DRAWINGS
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After capturing the |IP address of the edge node by accessing the | ocation

i nformati on server 100, the gate node 102 adds the, | P address of the edge
node to the received data (step S103), that is, encapsul ates the received

| P 10 packet for the nobile station into the IP packet for the edge node,
and transmts it to the repeater node (step S104). Incidentally, apart from
the exanple of Fig. 1, it is also possible to configure the network in such
a manner is that the gate node is directly connected to the edge nodes

wi t hout the repBager lInddea. blockhidd agarssm dhewgAgea Oerigardiisntde data
directly to the edge nodes. Fig. 3 is a diagramshow ng an exanple of a
format of @hB8obplescammynbecalionshaetvomsk cof eal firsheembbidismeiot in
comuni cat i ons tmork.,ggﬁé#r packet shown in Fig. 3 is an |IP packet :
associ at ed2GFOF e vt CPEBREndMYRIt10R: | P address of the edge

node added t her . lon ghe f h Fia._..3 t he reference_ synbol
UD ( User Data fh'gésizgnia S 5352’5@%}2 Jg}é\??§t%8&,iqg B REAMPRE cﬂefsi%nat es
2s the d P ad€aeas1avdme mdito® 151 e ot b X L9l ynode
Address ) designates Eﬁﬁ | P address of f%engage ndﬁgfé%kggbg?gﬁgﬁ%gﬂgynbol
U (User lofothet ifiwstsembodilfent ifeatidorianddli ¢2thN$HPréE8nkP
packet is the user information, which is added to distinguish it froman IP
packet assbBvenddogih control information. As for the |P packet associated

with the contro infgrnation it 5 includes an identifier indicating that
the | P packet cBifiired Lfcac8hapziam shawingan axample pf shecfosmathe data

delivery sggv , h | S by the gate n 102. In the
present enggd?%eﬁ,p%egagg% e E’gggggc%'%&c{]fdgtﬂemeg pondence

bet weearp t heomfund@ L5005 hRewyEk ] € station it captures by accessing the

| ocation information server and the | P address of the edge node so that the
gate node utiliRkg.theisoarelpokddnagriam Ul ssbpLEUAG ahl B&RHFITW J¢ t hout
accessing the location information i5 server 100. However, it is also

possi bl e fEhet fdrgh handever2coataalesint bhel nobiilen donimunhtadioves ver

100 every ti it recejves _the data tg capture the correspondence w thout

recor di ng 'ﬁﬂg%(?&ﬁ‘r é’sfgo ngép_sﬁhé"aé?‘giﬁﬁg@- 1igb ageordancey Witk thei on

(routing %ﬁr%ggﬁ%)%ﬁ$@$t%8ﬁLUdes transm ssion route information about the
the !

| P address o edge node " In the exanple as showmn in Fig . 1, the gate
node h62 has thRigousifg d FlOwWBHAPE 1i1Bhstha 1Y SHP bl 105
wth the IP addregs #5 is the repeater node 1039{#th t he uzgéélgf%ss 3. 2s
Accor di ngl §irske hgmdoverecoftriaiatin ethevambiile dedmmuhi batkon® address

of the edge node_ #5 transmits the data to the repeater node 103.
network of the first embodiment in accordance with the

present invention;
Fig. 6 is a block diagram illustrating an example of
20 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 mobile communications
25 network of the first embodiment in accordance with the

present invention;

Fig. 8 is a block diagram showing a configuration of

- 11 -



- 17 In accordance with the I P address of the edge node added to the
recei ved data, the repeater node 103 or 104 transmts the data to anot her
repeat er node or the edge node (edge node in the network configuration as
shown in s Fig. 1) ( step S104 ) . The repeater nodes 103 and 104 al so
have routing information that includes the transm ssion route information
about the I P address of the edge node. In the exanple as shown in Fig. 1,
the repeater node 103 has the routing information that the route for the
edge 10 nodemd®3 1w idoninhenifatddnes netwdrk (o sedaeondembdainsstiigi th
the IP address #5 (in this case, the next transm ssion destination is the
desti nat i oACesdange| withRdded vpngsend dateertisonp S105 ) , one of the
edge nodes 105-108 transmts the data to the nobile station with the is IP
address added t §iGhe ¢ et defloncharpetiinstinating ant examplieheof a

encapsul at P fQ he .mpbi l.e statjon, and transnits it to the
nobi | e st aﬁlgct)-ﬁl F%?ép@%ﬂ’)éé?&lﬁdtﬁ% g}(%r?bqatélgg CHBARNLR %H%,HQW%'&ge
node 105, beCqind Kodbagd ' eqhP s h ile tion
109 , 20 transmts t%e ga?g‘%td(l)aj%rﬁ%ﬁ?mii#l g%g:?’;tl ongﬁogit&hgggoﬁ#eesr%%ﬁ e
station 109nveaetiven;the data addressed to itself fromthe edge node (step
S107). The foregoing configuration and procedure can inplenent a

connecti onl ess Hédgnork0 abd aobdeck il agrads ifllarsfratihgt anb\exampldée need

for sending-the data call control signal for the delivery. It is also
possi bl e t PfaliRe;hirsh hanfeyer,contgicdudn the mobilepeerwusdaatinnss t he

of the moorEeveide B Hier SRl GuoGathieR iuigfoofinen s dhey e

locati py | pr@g@it OPn98hQ'on 00, for exanple, manages the s information
(group information) of the IP address of the edge node supervising the area

visited by the Fdiy. el Bthéi anglohichare! 20dust rdia Otlﬁecek%;m@déﬁg to
the I P address of the group of the nobile stations. en the I P address of
t he group &he fdirsbi handomemmonrod iddéhe mabkle ccemmadidaita,onde gate

node 102 acc?fse%éth | ocation information server 100 to capture the IP
addr esses BEHHQF o?;g EBge secnd \srebagdimea tyday aceardancyy with khe | e

stations c dj the | P address, that is, the nobile stations
whi ch bel oﬁ%reto tﬂeﬂé?%h%.ic’uq‘s' When the nobile stations belonging to the

group g€ Spreagigyer) supgr i S%elélr&fé%famai&hg{sﬁ\!féﬁ'iﬂ{; tﬁﬁg%e Bii5Pe t he

gate node 102 captures a plurality of the IP addresses o nodes

The gate nofieth@Zeephddmmrdovee cantiroddinithe hybihe cowahidatidks | P
addresses of ) the edge nodes 20 captured. It adds to each data the IP
addr ess of netaaxycofiothe secant embaddmendedmwfacterdaniciee wittlt ittoe
visiting the supervjsor %&S?;Of t he edge node. The edge node replicates

the data bPTESEHurbRYe |
Fig. 13 is a flowchart illustrating the example of

20 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

25 in accordance with the present invention;

Fig. 15 is a flowchart illustrating an example of a

data transfer method between mobile stations in the mobile

- 12 -



the nobile stations and transmts themto the respective 2s nobile stations
Alternatively, a particular group ID can be assigned to all the nobile
stations belonging to the same group so that the edge node can broadcast
the data - 19 wi th adding the group ID. Thus, only the nobile stations
with the group ID ( belonging to the group ) can capture the data. As for
the participation of the nobile stations in s the group, it can be either
fixed or tenporary. Alternatively, the location information server 100 can
have its owonnurtdatieons ndiatorkeoisdise ofhih@ embioddnsdret i §AS can access
the location information server |00 using the | P address to conduct group
regi strati &FComAanges, wdiddbltihry pHEBENdn igivembior;address of the group of

t he nobil e statigns gﬁ$ pbvi%&f the need for deljvering_data to each nobile
station, reduci 391 o JPtpekqdigoran shQwing kables genewrted

transmtti 0 e e basi s ¢ event the
network i s%glg%p‘g%lgﬁégﬁ. B#]Lé%oi‘?gﬁggglgVQ% tg’g%}‘é$8¥gf ?z’ﬁ'ﬁ'b‘éﬁﬁﬁgliéﬁél& such
that itscanedidverodatthd &Hi¥d "BRbbA ket 0n 188chbi d: NFEtho thf?s
request. For exanple, the nobile station 109 transmts data to the data
delivery sprmemer®lilentddding 20 the I P address of the data delivery
server 101 to the data including information about the data to be delivered
and the | P addr ¥4 ofl7 htsnebbileck adiagramoilpastiranijnghandaxamphe dat a

del i very serVﬁb 1& traﬁsrrits t he requested data to_the nobile station 109
wi th addi n@% FBe PLEgk handsyesn coptLighin.theinobileggommpgicationsyl ock

diagram il I Ngea qrﬂaj: o) i n r.sgontraol,l e nobile
conmuni cat h%ﬁgs";&]éogf %ngor Ie%fé‘f‘hgﬁtjﬁéélfé e{rﬁo%fgﬁ@ﬁfi%q?%c‘gﬁtga%g@ W th
the presenpridsenti PAveatddrig. 5 is a flowhart illustrating the exanple
of the first handover control in the npbile communi cati ons network of the

first enbodi menFiig. Slécisrdaffdewdhart htlpoueterst iny etheoexahiisl daggover
control will be described by nmeans of an exanple in which the nobile

station 108hepekrstohandevapaantoed ineihef matul ke geommusirstionshat of

t he edge node 106. The edge.nodes 105-108 each broadcast their own IP to
addr esses P&%‘ﬁﬁ' Q p&?\ﬂ ird em ofljiﬂ%‘ | @cepxdance gslEBcEhges one

of the IP addy S nodes broadcast, and stores it. \Wen the
br oadcast ?P a res;s'hg:éfl]&grq’?'fromthe currently stored I P address ( the

mobi | exstation ¥3% depd des hSbllddk idFagrat 119 i eEa €18§98%: pLifies
the location information server 100 of 1ts own | P addresS and the 1P

addr ess of ofhtheasvecdngd hanidoven ¢dmtgalclmdiw h6Bilet epmhti)cat tonse
exanpl e of Fi the nobile station 109 notifies the | ocation information

.4,
server 10076tWQKko@f ihe mhiwd cembgddment | in jagrezdasce Helthgdheode 106
via the edg%égi%gtlggv ?ﬁ:g%giier node 103 and gate node 102, for exanple. If
e s

the gate n has "al established, in the formof table; for _
ST v ne T SR B8 SRR e Salp ST
by haveeg &teesesbhdchandeviesn conftoktim rtise meti180cominuna& efons 21
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
25 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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the table to bring the I P address of the nobile station into correspondence
"wWith the received | P address of the new edge node (step S202). The | ocation
i nformation server 100 al so updates its information to bring the two 5 IP
addresses into correspondence (the update is carried out regardl ess of

whet her the gate node 102 has the table or not) (step S203). In the exanple
of Fig. 4, the IP address of the edge node the nobile station 109 visits
is changed from#5 to 10 #6. Wen the gate node 102 holds the relationship
bet ween t heommuaddrations niedwank | ef sthei dowrnth t émbodfindret eiige node, it
updates the relationship. After the update, the gate node 102 transmits the
data to whifERoOTKaNGe WdtBsdhe presaptdBvientier on 109 is added after

ddi the P 15.add . of t node #6, t fa. In thi , th
ﬁanldgge_r gontr_o l%s |r !SJeé‘)reﬁtEgof%ggfdr?gg%’gmeéiﬁmr{&%aégmﬂak?x:ﬁ%@@ s 2
bl ock di adpgMhe £PHEEINANABYe2 B8R AT 1h"En8 AR BANSRNGH G 1 Lhe

nobi | e communi cati ons 20 network N accordance with

the presenhet@od’k i tRE8JELbLEtH dfbédimenthant dddesdantenwiite @xanpl e
of the second handover control in the nobile conmunications network of the
first enbopresent mMmeentdamce with the present invention. The handover 2s
control will be_described by neans of an exanple in which the nobile

station 109 novEd9fr 3k tife & Hagray, shawdadph medakienabdp betweenhat of
t he edge ngge 102? - 2@ Th;}f-@ge nodes 105-108 each broadcast their own
1P addr essBd9ro 44bi e B 8yi “areas. The nobi'le station 109 receives
one of the IP a S h d r it

Det ecti ng that ?%g%gr (?Zﬁﬁzaé?al gaaBg?r%sé)d’???grég‘%ﬁtg%%ggégra}%hq a:%? ored

| P addreessexafp @bt ethbaltids t 09af@siees ddittrdl Sidi thid Mbi{ea changes,
and transmts its own |IP address and the | P address of the new edge node to

the ol d edgemmuasicatiepsSp@twork | aft hbeefapteh oémbodimeiht in t he nobile
station 109 transnmts its.own | P address #9 and the | P address #6 of the-

new edge nBEEORSRRGE vhihethe RERsent inventieRsi ssion to the edge node
105 is carried Vig t d node, 106 and egt er. node_103 f

exanpl e . The o?g%éd nig%egcgzgf%s #ﬁﬁlﬁ f%ﬁ'ﬂl ratEnd a0, eXameke t ne
rel ati onshy VYeTTo : i t G%Pﬁ

addr ess of th héeﬁ%ew eﬁgﬁfﬁé‘?‘?fe’mﬁ?%n%e@% lbl%%%}a(%%?ﬁg‘o a%r%vhen
the ol 15 edgetweaneadt ethee€ourdth Whlbod tmehitC in Rcddradaees widh téige nobi | e
station is added, it transmts (transfers ) the data 20 to the new edge

node wi th RE¥e@sent hnyventdenssand t he new edge node to the data. In the

exanpl e of Fig. S when receiving the data.to which the I P address #9 of
the mobile statFd-13F i%8 agafdowahartjtlivgtrafing thei exampdeiRf to

h d i j P ad 106
the Gars. P8 gRvalld 'haifdbydr, 8nkedX Uit ¥hd b o caimbfd Bt ¢ ©
connect i ONhetwoit VOF Kthés Edaritle &fs6aImBatda¥elaccordance with the

20 present invention;

BEST MODE FOR CARRYING OUT THE INVENTION
The best mode for carrying out the invention will now
be described in detail.
25 FIRST EMBODIMENT
Fig. 1 is a block diagram showing a configuration of

a mobile communications network of the first embodiment

- 14 -



- 23 control can reduce the data (packet ) loss as conpared with using
the first handover control. In the second handover control, however, there
is a possibility of transm ssion delay or aggregation s (aggregation

bet ween the edge node 105 and repeater node 103 of Fig. 6, for exanple)
because the data is transferred fromthe first visiting edge node of the
nobi l e station. Therefore, it is possible to update the | ocation
information server 100 as in_the first handover control 10 at sone
oppor t uni t 0 ACqRAIPGEr Wikl \therprasentddinyrentionll be possible to

utilize the end_of the current co | cation, . the el apse of a predeterm ned
time period aft&Pe M9 %ug?wBHﬁﬂgﬁ %%ta?tﬁﬁﬁhrﬂanR@.Pﬁ?%&ﬂt al so be

e | . | . Camt
Phe start SptBtedt it 1 8ol # WA BNTLALTRANLEN O, FaER3fad O
Al ternati veby, idopdités 4168501 030MRPISA NUIEGE756808 R05L1BHI0Ighaal ue,

t hat edge node carries out the update associated wt e | P address of the

mobi | e st adi Aocation Wh€brinat iaslgesapdert nowf ers. The update of the
| ocation information server 100 is inplenented when the old edge node
transfers the |Phgddptgsdeliviermserivers il ogateal nodst 1612 .t repeatexige

de to th t d 0] Af t t f ' the | P add , the 2 | d
edge node ROREs10% fadothe 2t edaq Bodes Aan 98 Nas dEBAfrassetd ou

ft it [ t j fi [ 102 th dat
of the | ocktilon 2008 " Hdr 88, P RBCTESDAR S ORYT 1T Lh¥ brlabiad BT ©
data (packgimbddstenSFCNA BROPLVENTt 2t 18R 566 ¥k & HROLABIY ddaa&or dance

with the present invention carries out routing by the I P address of the
mobi | excst a(i#On 11Fi the Spresant amboldigeat)show ng a configuration of a
nobi | e conmuni cati ons network of the second enbodi nent 10 i n accordance
with the presenThengate aede 103iand rihe eepesterbpodes 03 andd @4phasi s
on the difference fromthe nohil e conmuni cati ons_network of the first
enbod nent 3FF HEHFUAHCBOREE, ke GRECEAPG AhidoRa FREtIRG | En
CO”““”'Cath%@%fﬁﬁﬂ@@kw?%ht@%d¥fﬁ§ninformation.

Fig. 2 1s a flowchart illustrating an example of a

15 data delivery method of the mobile communications network
of the first embodiment in accordance with the present
invention.

The data delivery server 101 manages the IP address
of a mobile station to which data (IP packet) is to be

20 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

25 corresponding tb 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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I 5 enbodi nent conprises a data delivery server 201, a gate node 202 ,
repeat er nodes 203 and 204 , and edge nodes 205-208 , but not a |location
i nformati on server. The data delivery server 201, gate node 202, repeater
nodes 203 and 204 and edge nodes 205-208 have | P addresses 20 ( #1, #2 , #3
, #4 and #5-#8 in the present enbodinent ) , and a nobile station 209 has
an | P address ( #9 in the present enbodi nent). The gate node 202 and
repeat er nodes 203 and 204 are a routing node that carries out data routing
in accor dafpddressiah the edgei ngdensapeatiizingi the 9arsaavilsawd@ty
iIIustratiEg an exanple of a data delivery nethod of the nobile
communi cat FBfs MaRike kStasdon qarrespeading drenddhechP addawss darfe with
The, data,del i,very server 201 nana%es the IP

th ' tion. .. _
addr s of *8 PXPRIY AR (WS TLEPRR1GR LAEaknt {on FeRVRE! 1p0seithase,

d ' t t i th addj th P f
The mobi 16 5t a1 hone; aoqer 4F PRbTRERIE (SR e A APHLAG, Losddiotont i n

accor danceregtilztid¥e EVERgNt invention. The gate node 202 carries out the
routing of the data 10 i.n accordance with the I P address of the nobile

station added t3ftee wapiweiindathe( IR epdd¥ods) of e W@dgeNAdael B
possesses the routing information including transm ssion route informtion

about the PRCRSGHING Hhethecatdian ntermativne sgarwenolie0 202 heagatie
tati ons.  BpgerhaZ adan ¥ fBaddressit the safmode s dhe seceiyed
| nformati ogathal stdPWFo89, tAREAE WIEaSERTEY Y Thd "Eeceived TP
10 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
15 that the gate node is directly connected to the edge nodes
without the repeater nodes. 1In 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
20 communications network. The IP packet shown in Fig. 3 is
an IP packet associated with user informatlion 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
25 the IP address of the mobile station, and DGA (Destination
Gatewaynode Address) designates the IP address of the edge

node. The reference symbol UI (User Information) is an
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visiting area of the nobile station 209 with the IP address #9 is the
repeater node 203 with the I P address #3. 20 Therefore, when receiving data
to which the I P address of the nobile station #9 is added, the gate node
202 transmts the data to the repeater node 203. The present enbodi nent
which carries out the routing according to the | P address of the nobile
station differs 25 fromthe first enbodi ment that carries out the routing
according t tWSEkf address of the edge node. Thus, the l|ocation
infornatio#aﬁﬂ gdicadgrg tha theﬂﬁ?rﬁﬁ@&ﬁ&’#ﬁxﬁheogsem'204 al so

;E?Qf?aﬁiem‘%ﬁﬁuﬁﬂ St 3 At a 66 et €k 4ng sh e flaglf!’ﬂgnhﬁl?a (
step S402 haciRot haéFSgﬁ%ﬁ% %iﬂ?%ﬁn%% ar}.qlf grﬂét?% g‘%u'[ Ut'

|nformat|onthat i nc transm ssi on roueln or ma

addr ess of IIPhQ)awlbetea%b@di@ted'hﬁifﬁpetﬁeercdk?@'félzg.%f?}.g?ggﬁ {):lav‘itt he

transm ssion route information about the ( |IP address nobi | e

stations viisiaiudes hansdpitanmsﬁ]i:qraﬂ.ndicaftitﬂ‘gf thaedahenarespasrer t heir
control. In the exanple of Flg , the repeater node 203 has the routing
in

i nf or mat i of kS h‘é“@ RRRLFQ gozagd innle TheIRBihy adh@edllsyttlmg ar ea
of the nDbl =4 [ 209 with t dy ess st e node 205 with
the IPj~ a(?g:r egze]#?g Y CREEPAYRE fﬁ%'dﬂ?g %hgt%‘ggsiiﬁsa‘glge o‘glé Hhetgrtedge

nodes 205- aQfd rpggmits the data to the nobile station with the | P address
added to the received data ( step S404 ) , so that the nobile station 209

;;aggl \ézgSt ;’Ie, dggml ﬁdﬂi preset) @risod IMEAY, ! LAY bhtLhodd A3 R &slegsnode (

10 the correspondence between the IP address of the mobile
station it captures by accessing the location information
server and the IP_addres.s of the edge node so that the gate
node utilizes the correspondence in the subsequent
Processing without accessing the location information

15 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

20 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.

25 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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the first enmbodi ment in accordance with the present invention. The
foregoing configuration and procedure can inplenent the connectionl ess
networ k and connectionl ess 25 transfer that can obviate the need for
sending the call control signal in the data delivery. In the present

enbodi nent, although the total anmount - 27 of the routing information of
the network increases as conpared wth that of the first enbodi nent in

d ith.th t i ti [ limnate th tral
enagenont (1 ocdt) GIECHRARREE! B Sbr bhe) T2C3RdFad doti tbe sdp Grodp of
bi | t atyl : i tati tob
added 1o { RocHY o0, P EEEATRA Maed TEHE Si8odns ol R, Todct cfBhodes

203 and 204rdmEmExsTBhe. dadee ﬂ@f@ﬂaehbenrwé&npeéonb%%@%r@%% gut the
y

| P addresses of the edge nodes supervising the areas visited e~ nobil e

stations whiade Heddge nodehéngthepneitioriecont dgdirazior dd1asswaPin\Wien
the I P address of the group of the nobile stations is added to the received
data, the &% Aodd step 4}.r cPaat zeppedes poflasd @DAamdiod alse | P

f

addr esses E@B}he npp%ﬁe t%tions corresponding to the I P address of the
group i n al@IRREWMEnLR QEﬂ%ﬁkPPnFBP#aﬂﬂgiuqﬁﬁstheSEEQQQmiQS%QHthey
capture trapsissy . 8 ondy the | R addresses of_the
m)Ei |l e stati onses o@%@%gg?) ar?c%l{vffﬁ‘?ﬂ%ﬁ?%%ﬁrﬁasr Fo%gﬁft ieqge 'ﬂ%dﬁat e

node 202 ame waﬁmdppéeas@ﬁow 1%94‘:!9?10'1'Paéﬁetfs%ét‘a%ﬁ]fé‘?gaacfe;t O§y the

nunber of the captured transm ssion routes, and trans t he
nobi | e st ahiaensthe Sromtinge inf carliletonothidte i@ ufowtet Bormiid aggat i ons
is added 25 to the data, a simlar processing is carried out at the next
repeat ¥ nd9de 1PHiewdibhathe IBpaddness #5 iactheradge sfoded 0dtitsekfati ons

by the edg des, d ansmj(ied - .28 to the nobile stations. As for
'Ejh;a gr oup %#:8} %&ﬁ gﬂf‘%‘aﬁeﬁﬁtéén&d} t%h‘rﬁ é’gi:rfq'r ﬁ@nﬂ?"itt tﬁﬁ&ﬁg‘iﬂﬂztgli hed
ata, or c d¥¥§§§ N ;3dVv e er nodes an
204 of it g@%y roa %Qséﬁnfﬂﬁfﬁgétgﬁgﬁﬁﬁﬂ<§54€e15§§§%hdde 202 and
repeater nodes RQTSANHROAHS dvg (e PLPs ) N ; | §&s When
carrying out the routi nrggof t he dat(; toﬂvvni ch’t h%)ﬁlggéggg}%tsesd%‘? lﬁfg@%roup
is added. A®Sorld8dinansmits phesdata to thei mobideh stiatii sy et eewgde 202

10 broadcasts the gro;gdinfornation to the repeater nodes 203 and 204 every
time it5catf &drass rdded: tagthe recedated tdatwmi crSpeeifpcaddpssibf the

205 25 A BPApIS SR BRI P e oo BB T T
need for dord Skanampts 13 TItse MhabITRS dth Cof (RER S IR L bTA "
reduci ng t lthe ezdmpile tbesown LielFier 1 ,Seheddge ﬁldﬂjéﬁltd&nreiidl‘éﬁlﬂ@e data

is replicated and transmtted only when necessary, 20 the networ
aggr egat i otheadat@ pidhetbed IP address #9 of the mobile station 109,
20 transmits the data to 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
25 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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Furthernore, the I P addresses of a plurality of nobile stations can be
added as the | P address of the nobile station to be added to the data. Wen
the I P addresses of a plurality of nobile stations 2s are added to the
recei ved data, the gate node 202 and repeater nodes 203 and 204 capture
transm ssion routes corresponding to the I P addresses of the nobile
stations - 29 in accordance with the routing information. The gate node
202 and repeater: nodes 203 and 204 replicate the received data by the
nunber of ofiemchpler stiatdamsvassthe IBuaddressdofdtheomobdleoktitdoint a t he

| P addresses of the nobile s stations corresponding to each of the
transni ssi bR k@adeed tokhe datd (theniRiaddrassdef hemobd Imstad iamt i ons

. The ed d cepl | cat he data by .th f th bi | tati
and tranenfD TRGRITE TR dobmASCiHpRYs. AR GRS fasantheaRprEion Fi o 8

hreas of tHotogmatioh epR8rCIU 0 £dbl ERaliple, MWafifbel 4p e Th ' o0
addresses ohfbRmdt¥cie ((r)q)ﬁ%ﬁﬁ shebraiRt 1418) Geethet PP 88T RIS Fhe

generates two replicas he data, and sends themto the repeater nodes

203 and 20ddgéhadde reppereisinde S grear stiesi tad®@ bgpitheamsiilde data,
and transmts themto the edge nodes 205 and 206. On the ot her hand, the
repeat er n88ations mrkehtkedpagddion the tyooupr epnnssponding dat &hea o the .

edge node 7_.Jdn this enabling the plurality of the I P addresses 20
of the rrobigeagl‘HH%soigﬁiY'Bg SEQaP Bﬁgi Hioijtlr% #E_E1oRS del i vering the
data to each of i i r i | o f, the data
delivery serverwﬁgﬁnﬁggédlrtefl?ﬁﬁldsﬁég {:ﬁg %%%f’?ogéj(r&glp%gllnégﬁé‘f gﬁa%ﬁpé}%m tted
only wen fgcaqaadytot Bhenebveik et WG] Iﬂsbc%&té%eaa\/%beﬂcce%%e%
configuration is al so possible which enabl es the data delivery server 201

t o del i verthet dooattien nbhEbrmattdiorons @09eirn 10k pomseapture dthesIPfrom t he

mobil e station - 30 209 as in the first enbodi nent in accordance with
the presenddfipesfasnRf the edge nogdes suparelsing thesareasnyisd tednpl e

Second onbBli REA MBS BEdhiohs Bortietntniing i Fncote afdtitg. 1 o
a flowchargphl! Yst,' %ﬂ&%&ﬂfﬁsxg%{]ﬁ&{s t@@iéhr %&1@%‘){’8 rtﬁ8“b§%‘u jn the
of t n I e

nobi | e conmuni cati ons net wor e seco enbo In accordance with

t he presenyhenvehei mobiTlbesbatdony béld osing! tdVithe P&&ﬁﬁ%@é’%ﬁ:@édmans

of an exanple in which the nobile station 209 noves fromthe supervisory
area of thevesgsupetyixsryocareas of ahpledud yilsof06dgéhnodess ides

205- 208 each_broadcast their own I P addresses to their supervisory areas.
The nobi | e98tg: pgde 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
20 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 _'
25 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 -



is 209 receives one of the IP addresses the edge nodes broadcast, and
stores it. Detecting that the broadcast |IP address is different fromthe
currently stored I P address , the nobile station 209 decides that its
visiting area changes, and transmts 20 its own |IP address to the new edge
node (step S501). In the exanple of Fig. 10, the nobile station 209
transmts its own |IP address to the edge node 206. The new edge node

transmts th% | P addre of the npving nobile statjion to the higher |evel
routing nofé 5‘5&(&% FFRRRP oD gat B deoly Bhegnabiie) statdonsuting

node t hat i P.ad of, th ile statjon updates itg own
routing i n?g(reﬁln%élﬁgngggg tIphgﬁgiEB% gcsos g}e Pﬁé)u)p ) can %a%? ation
( or creatgatew i nformation when there is no information about the nobile
station) (step S503). Subsequently, it transmts the |IP address of the

nobi l e station he &oif itHe hpgheL cliperl 16 USENEhBOHRbILE NsBat 1DNHRCESSI N i S
repeated up to the routing node fromwhich two transm ssion routes diverge

to the %l dtbeggmauge, ahtl cant e rebtkeye fioma (ot epempbréarand S505). I n the
exanpl e of _Fig. 10, the hi %her | evel routing node of the new edge node is
the repeat BltRghabbieelynqthe thpcabiopnd dtbenwerEethel 99 a@dni ssi on

tes di i,ito th d d node 205 ed d
(edge: nodebay®) i s PRcafllBa s oS0 SRauiamts nof , Ao BRI or
node 203 uBgataBridSanUabadsktHd At 2BRU LN aéfoﬁdgé‘ig%rggéf(?lep)

nmobi l e station 1s 209, and changes the route fromthe edge no

address #5usting hthedlP addeed35(td’ edfidest #Hnouplregiedistdesn an exanpl e
in which the nobile station 209 noves fromthe supervisory area of the edge

node 206 to thaThus,tasabddangaddizoion lof thiesIRPaddress of dites gifoupvel
routing node of the new edge node is the repeater node 204, and the routing

f
node from R EReipebilegkations cam ebvdiate the need ferodeldygringe (
d d d d de ,207) igt t d
209, Accor S yo Peh igBEte SRR FaHicTRE Ae dond L 5H8 Safar o
the routingelaivaip!sopyapoul Fib¢rdimard] ettaler i1 4gPthe Hetld Bh 209
To distinguish theé junction routing node from which - t he

transm ssi ther edgss mbdertye edge hbdeobdsddgcadrrévnénthehenawtafntk node,
a nmethod can be conceived in which routing.is always carried out to the
hi gherld ev@ggr@gatitomede at the routing nodes other than the routing nodes

on
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
20 the IP address of the data delivery server 101 to the data
inc'luding 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 moblle station 109 with adding the IP address
25 of the mobile station 109.
Fig. 4 1s a block diagram illustrating an example of

the first handover control in the mobile communications
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5 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 nobile station. Checking the routing information successively in
ascendi ng order fromthe higher |evel routing node of the 10 new edge node,
if the routing node has the routing information indicating a route to a

| ower |evel routing node, that routing node is identified as the function
node. Likemjﬁe 2 nthgﬁac n _be concejved in which no routing information
about t he HobYPEKs Xt ithe i 1psbveabediment is peagordaneeewidthdrhe han t he

routing n t ] SSj_O oute f.rom the highest |evel node ( the
gate node%sgﬁttggvéég%rﬂe' (S)afn%ﬁ&‘.g "10) %t %Eog&é%%&é%ﬁﬂzépﬁg t he
area Vi si tigte byxaRp 1R a15d af | g € i ng QAR QR PN
ascendi ng or derxfrgm 20 the ngvigggegr%g@?\{%rtﬁgnﬁ?ér}egq} eévﬁe? 'H%%E?ﬁg node
successi vetgmmuhicht lony ingtwodk bFs the fovrkitneryd@iM8htOqabout the

novi ng nobile station, that routing node is identified as the function
node. ¥o #fF9rdanceomddii ngheepiredentafirvenpdati.ng Thee Hendoveirng
information fromthe hlgher | evel routing node of the new edge node up to
the functiPIERLi ¥ilhobe, degerdhad hy meansmf @n axampleeinowhighnobil e
station i s pdat fr the | ower | evel routing node of the
junction rﬁ:ol}ﬁ ?‘ﬁogb%]oges‘gﬁggofogp eMRVETe rloé‘\é?‘er &HR%‘?%%BEYOPrEﬁeogl d edge
node ( upd_q{@seagg hedld s NEQT 'Eﬁtatﬁ'bfs etga edq{c?d%?]oé ansmtted to the

[
hi gher | evel node, or elimnates s the routing #;nf orna . The signal for
updating the rdne nedgef nodels A05an08eecaRte vadehkt ¢t ey by pt he
junction routing node or by the new edge node. Besides the foregoing
net hod8, AdAressesstodthebresupeniisony arieas a rFhe endbbbetdieattonedge
node up t&#ie 10 hi ghest Ievﬂ) node, the routing nodes update the routing
i nf or mat i HoeteiNEsS RS Phobhee IR Addresseshihe (rdga: rodéd essed to

t he nobi | 3”%@#9&9 sag_l@%%%ggé&rom t he hi ghest | evel node to the new

edge node oregoirng u Hods of the routing 1s information are

applicable to tRemporgs Bpogdéige\t ppi La d %iffgrtshifﬁrq\g?éthéhe handover

control can be inplenented int connect1 onl ess networ K. 21s a

bl ock di agnamrént igtstored IMaadase, Thehoble ese€aRd JHNI\ESc£Q8LM O i N
t he nobi |l e _communi cati.ons network of the second enbodi nent in accordance
with the phatedits wisgktbag anearchangesi,saad hotdifkes ithestoedt bgnt he
exanple o ntrol in the nobil e comruni cati ons network

f, the second handover
of the seé‘&#%ﬁﬁ?ﬂﬁﬁ?ﬁﬁ?’i&éﬁcﬁfdéﬁ& oM LR radgresen@andverei BR. The
Tobi - st S oSnebt o taE HEY A ALY PhaBati Wodp bl flepge

nobi | e station 9 noves Tromt Bge node

205 to thg2ed) i haredgreneslamdle oEwyioes nogks RBRIAMS diapt b opgas!

their owmn I P addresses to their supervisory areas. e statiron 209

recei ves &atiffiesecthe dddatskers ihforngtlivnaesebvBiroddRsE B¥sl &fAares it.
- Detecting_that the broadcast |P address is different fromthe currently

st or e@? | p o gddress pnddihe dB addeess 0uf dehe kdge odet 306 viai thear ea
changes, r i its_own | P addres nd the | P address of the new
edge node%e}o @g] %ﬁgreégg%iagr(ngflgpig%ofrﬂgg e; Rodedfif e EPTFi g .
12, the melidngppédati on 209 transmts its own IP address #9 and the IP

address #6 of the edge node 206 to the edge node 205. The transm ssion to

the edge node 265 the gatd abdwtl®Y WAS A BehOOEEREIN MOt in the
correspondence between i5 the I P address of thé edge node and tﬁe

transm ssif@rm af ¢amte, t fierr ewampd & ,nfidrerate bat honehdlp wtwaen nede as
illustrated in Fig. 12, for exampl e.
25 recelved IP address of the mobile 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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The ol d edge node creates a transfer table establishing the relationship
between the | P address of 20 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 I P address of the nobile station
Is added, it transmts ( transfers ) the data to the new edge node with
adding the | P address of 25 the new edge node to the data . In the exanple
of Fig . 12 , when receiving the data to which the IP address #9 of the
mobi | e st atr8ntabde Loydueing: kheedde atdeesssofr Alenimabilesstattiom dat a

to the edgge gode 206 wi t h_addi ng'_t he | P address #6 of the edge node 206 to
the data. TROE, CPAESSRANISREPoWItY the Eocedyed ddt adiressScaks ithe out by

| aci t I $S [ ti t . t.he 1P add f th
bdge node ToroEBNE HUAE (YLD SBEHT! A PR8KE ity ' TfetmaEiotcr | bed
above. |n ¢&iveral oot A9 JRRHRYLEe §O0DEEOL nE¥ it 1 OB @W{:Eggi 2hkN%wo

connectionl ess network. Using the second handover contro n reduce the

dat a (packER)addresae dirpbo edovirespbndensd (khef updatentoveareqeig ol . In
t he second handover control, however, there is a possibility of

transm ssi Pt deegaredessyodyshietthengehe@atennodenwt el hhe tHgetabde 205
and repeater nofd.s 0?,}:&0[; :%:#8 12 , for exanple ) because the data is
transferr €qFi B0t orh f Blvisiti ng edge node :of the nobile station.
Therefore, it i [ u he, rqQut i i nformatio . the repeater
node as in the ]??P%?éh%\%gigg_re g’%ﬁ?ﬁé & %ﬁ%&é‘?ﬁﬁ??y?gé of

oppor t uni tyoder thBemubbdales stidt1i6n208509963 20 i éﬁ@qﬂgauggg{.{ yﬂr,sttt%e

enbodi ment in accordance with the present invention. e of

routing i @ ndihen theigatemoded (2 holde HhigheldElchshopt bagweege of
the new edge node to the junction node as in the first handover control,
for 2s ex elP aidrespcafetbe mebilikemffationbandothateofl thedgdgeode i s
r ef er abl ri ou fter,the te qf , the routing information of the
qun ction %%cg@ét ofgr éﬁ?eghthe rei%%%.ons%ip. After '!C:’he 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
15 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
20 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
25 control will be described by means of an example in which
the mobile station 109 moves from the supervisory area of

the edge node 105 to that of the edge node 106.
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- 36 data (packet) loss. As described above, the second embodinent in
accordance with the present invention can obviate the need for the | ocation
information server. In other words, it s is possible for the network to
carry out the data delivery, handover control and the like in the nobile
comuni cations without installing the location information server such as
HLV and VLR for registering |locations of users. 1o EMBODI MENT 3 The third

' ' ' t i ti i npl ts data
Sranator et Geiﬁﬁ%é%ﬁbéees%{i{gsh'éﬁ#he%éfB%?%ﬁé%%e?;’d;q#fEdfﬁégmmag e 17
' J AN odi ' . . i
Dl oCk o ag e Rt o RS g PEsOEYhr BEROC! THE mobd id Bratiadorh of

the third eobodieamsivés oeneoidnnase Wi bhalded¥£S€NEnE"\SRIYd Woadhe Nobil e
comuni cati ons network of the present enbodi nent conpriseés a gate node 302

, repeat er broagsaos, 2andngtedks etihe nodes 305-308, and a | ocation
informati on server 300. The functions of the nodes and.the server are the
same a those oPete&ting fhak jhe Propdeasti IBtaddresisnddif fents fizom node

202, e noke BSRER Witk AR S TRlen SRR A0t e g o
enbodi ment gecies AL L1F FlA1IH AN Hngb® RN LARmAY s~ 37
own IP address and the IP address of the new edge node to
the o0ld edge node (step S301). In the example of Fig. 6,
10 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 creétes a transfer table
15 establishing the relat_ionship 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
20 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
25 edge node 106 to the data.
In this way, the handover control can be implemented

in the connectionless network. Using the second handover
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addresses (#9 and #10 in the present enbodi nent). The gate node 302 and the
repeater nodes 303 and 304 are a routing node for carrying out routing of
the data in accordance with routing information. s Fig. 15 is a flowhart
illustrating part of a data transfer nethod between nobile stations in the
nmobi | e communi cati ons network of the third enbodi nent in accordance with
the present invention. Assune that a nobile station (309, for exanple) 10
transmts data ( I P packet ) with adding the I P address ( #10 ) of a party
nmobi | e st @¢BKErpl3can reducexthpl @atyat tpaakeddgdossdas(GoBpaired Withcase)
(step S701).. The edge node accesses the | ocation information server 300 to
retrieve tY@P9 53‘&(5@3‘7%? haRdey&F RRREF8Lsupervising the area visited by

the nobile stat] i the | P.ad f the pobile.stati
Ged to the kA A8" SERRRACHIR AR bR eI SH e’ FRerEr 43L& L N e
gener at es p&QLBRNIHAY (d£PELAnBRAYs 1die asiagg\g%fha@g%gaﬂi%p and manages

it . After that , theére 20 is no need to acc tion 1 nformation

ser ver s300{ agyreglation Hetweenothebedgeondds 405 Car&l:(r?eéﬁéﬂ fiedle on
information server 300 every tinme. the packet is received (in which case,

the tabl e 163 mf Fiapdéd) for/examplei)vbegause theallatapbs titdamsferdesi gn to
access the_locatjon 25 information server 300 periodically to ugdate t he

. table ( i nffEPMchh@afdrsthyisking edgel pedei of thromalibe skatden3oo is
reduced a [ w th e t-hat, accesses it for ,each packet).
After ret ﬁ%@?ﬁgﬁ’%e' Ijlti’t a%€r9§§% ltenet%d'dgaﬁ%&eWa{:‘B‘é?}ﬁﬁQ the | ocation
i nf or mat i oy , ~ed n he; A e node
to the reé.{e?ﬁggmglt&g?g 76%%9)% 55190 '(t&%gtﬁipga}éeﬁ%gggu?lg es t%é zr’gic.a:ne:?\q/’g'd | P
packetiof orat hsomebidppcttandtyi.nto the | P packet for the edge node, and

transmts it to the routing node (S704). In the exanple of .Fig. 14, since
each edge node Ag thaeanaxtunitycfey the undate edthwdd,l beepaasibile 10

transmtted tU(()}éHQ car.respondi_ ng one of the repeater nodes . The edge node,

h(r)]wevgr, &R ﬁﬁﬂé&%@“ﬁﬂog &"Br‘%ﬂ’?’f?anc‘? 'éﬁt’-@ﬁtﬂtr?ibs,thiegzsrﬁlé@ﬁ ](cIaSﬁ,
. . : . P

desti nati GoF ubt odsEe S b brIRRERESE shi BxhaRe AP Fhetar e | s

anal ogous gatahand the {iksl erRodiiTaNta1 4o beX m@s%ié'?tda%?ga]te

transmtted fromthe nobile station 309 to the nobile station S

t r ansrust t ealf tbroagiprdie tegminede tie peptddchawdeldpsedndragetiede 306,
and arrives at the 20 nobile station 310. The data transm ssion fromthe
nobi | e st #t8Rt306 thet krapsfier: te: fheoneynedase pedd by she pdd 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
20 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

25 o0ld 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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a simlar manner. Fig . 16 is a bl ock diagram show ng an exanple of the
tabl e the edge node generates and manages in the nobile 2s comuni cations
network of the third enbodi ment in accordance with the present invention.
The edge node 305, receiving the data for the nobile station 310 fromthe -
39 nobile station 309, identifies that the edge node of the nobile
station 310 is the edge node 306 , and generates and manages, the table as
shown in Fig. 16. Likew se, the edge node 306, receiving the data for the
nobi | e st ANERATMATLON; SARVYSE HOH; I%@ Gomppiateds, typreyers ded@ t he edge
node of t:&r@gi t? j—t ation 309 is the edge node 305, and generates and
manages t YEBPE/ asOFtHwn in Fig. 16. Fig. 17 is a block diagram
illustrating an exanple of the first handover control in the nobile

conmmruni cations 10 network of the third enbodi ment in accordance with the
present | sErONONEMBODIMENT 18 is a flowchart illustrating the exanple of
the first handover control in the nobile comuni cations network of the
third enbodi nerithe rsesmonddembediment Ha pocoardanceenithnthéhprassddver is
control will be described by nmeans of an exanple in which the nobile
station 3linveRtion eanmkesupaty ranting chyothend R r@dregs 996 thet hat of
t he edge nocga ﬁO?. tecting that the broadcast |IP address is different
from the QY ELE| §t8 WY | P address, the mobile station 20 310 deci des

that its visi tif@ggrgaigt@qgfgdckt%f?ﬁ&%nggioﬁd{é %p%fg%@ggiggg 3gd the

| P address of the” new edge mnode e edge ge no in this

case the @%E‘Dﬂé SOhmunI Gt Vot e tROrk i ithe Feiord disodfmentobil e
station (nobile station 309) (S801). 25 A few methods are concei vabl e of

t ransiot t i adeondahygec wdrtds kived prpgewt | Theedtdones (thwilBR addr bes of
the nobile_station 310 and_the |IP address of the edge node - 40 307 ) to

the party dRR@ribed with piaghnceemphasls ongthe dbiferenge Knom theyi ng
bi | tati 310 notifi h d 307.;0f the |P_add f th
party mobiReBL1E; Pommn Sl oRg RPHaoRk S ahe ¥ ot SRReaihRe 3l i on s
i nformati %égfgg&c@q, fn' €hel ?\Fet%]é}gtemﬁgeﬂqﬂ%[{‘edge node 305) of the
y a S

nobi | e station nd transm e newy corresponding two | P addresses

to the edge nodenéOhobAlllee'ddirmuflatiithsyé tgoikbidfe it ppasaht notifies
t he new edge node 307 that the old edge node is the edge 1o node 306, so

t hat tile rembedjmemddec@iprisessa datacddebiveryoseaspnd2l,t aoghrke
addresses to_the ol d edge node 306 and the edge. ngde 306 transmts the

newy cor r%ﬂﬁﬂﬂ%gwqmﬁmgp% andR0 4 qgndhedgeFodesddt d08dge

de 306 f [ tahle th h il tati 310 15 i '
(r:]grrriuni caﬁlﬁgswoﬁ:ﬁrgt }%&ﬁﬁ”ﬁ:gﬁpﬁqgﬁégﬁgﬁ, g%%b’%e’?f;t at Ihgnedge nodlesof t he
mobi | e station pRY dét&*’d‘efﬂ@éx?gﬂér%@i 201 ,Ughte ﬁBﬁe”ﬁbedrég%%Lt%vﬁ\:hF he

edge node 306 to elimnate the bl e about thé nobile station ich
becones umedess208. ai@ T0erandsedyelnodeast 2e5 -208hhdvienI Phadlres sidse
foregoing two nethods, the edge node 307 or edge node 306 notifies the

| ocat i26n i 6# s n#ii. ofi 3sefdeandol S-d 8ujmathe pragent mubodimesdt) .+ @@dmbil e
station 310 ot fies it of t new respondi n | P, addr esses), so

That the 28 MOBhLPoRtARITHALS HER do B A0E0er! L4b! T’ EBoPhEReths ©o

update the Jnﬂgaﬁ.ﬁ%td@ﬁ ( table ) about the nobile station 310 (notifies it
of the nevx?_y corresponding two IP - 41

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

25 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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addresses). The edge node 305 updates its own table in accordance with the
received newy corresponding two | P addresses such that the | P address of
the nobile station 310 corresponds 5 to the | P address of the edge node 307
(S802). In the exanple of Fig. 17, the edge node 305 changes in its own
table the I P 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 IP
address #10 19 of the ra:bile ag{ati n 310 is adqded with adding the IP

addr ess #7P5f *Pfie SEFERG, RPYBIMER Y i AEGoTARRCe ol th sthe cRKegeRd am
iIlTustrating aR¢9%H Pl € of the second handover control in the mobile
comruni cati1 ons network of the third enbodi ment in accordance with the 1s

present inventimHe @adth@-n%ﬁéﬁﬁ getliaychant niddécbz%é afﬁ@%?“&g@?&%?@f of

t he second handover control in tthhe nobile communi I ons net wo he

third enbaff @ebargetamobddanseatiion ofetlns dard (TPvpatketn) doeibargover
control wlll be descri bed by neans of an exanple in which 20 the ndbile

stati of 31@ndptransmihs heheudeta dor ythe egaté nobdee @2 natich38dding hat of

t he edge r]@?c‘ieeI%OI tecti nght hat the broadcast | P address is different
from the cift¢dh PAALeR @ Phedirkide shatipm te thedaka $stemr610d9 t hat

from the FRECAOR: 49 t
addr ess. of ST s EDEER omBBR e N Beconadn®t it En"Ce0 PR E0RE (he

exanpl e ofidf&ntidsh. the nobile station 310 transmits its own | P address -
42 #10 and the | P address #7 of the new edge node 307 to the old edge
node 306. The tThesgatei modeo20lecatgtesodat3he fovtinidOthe Badeph the

edge node 307, repeater node 304, gate node 302 and repeater node 303, for
exanplt@. 1in 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
15 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 1is the repeater node 203 with the IP address #3.
20 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 fhe routing
according to the IP address of the mobile station differs
25 from the first embodiment that carries out the rout.ing
according to the IP address of the edge node. Thus, the

location information server is not needed.
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S The ol d edge node creates a transfer table establishing the relationship
between the I P address of the nobile station and the | P address of the new
edge node (redirection edge node) (S902) so that when the old edge node
thereafter receives data to which the I P address of 10 the nobile station
is added, it transmits ( 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 . 19 , when receiving the data to which the I P address #10 of the
nobi | e station BR® F§ - ppdecd§s iie2B8boalsandinansmitshshgata to the

edge node Wit di ng, the | P address #7 of the edge node 307 to the
data. Usi n’ggizﬁé‘@gc%% QoGBOth: (bePea erred'lft‘ietﬂ gdoe nRi&kel® | oss
as conpar ' ' I (o] I he sec

handover g%%(\#r)gpé allE;loéﬁIwgl\;'teer]{e t%e_rerig ?gag@égs&%g?hgt&)}oggiﬁ gﬁéﬁr"?& gﬁ%é; ay or
aggr egat i oflo beg@uset hhestapasisd Ay anHers achd rdpéatel holieW 2oid RGEd9e
node of the nobile station. Therefore, it is possible to update the table
of thespar294elgwendie asoutinige ififctmathdayaha®> tnoludesat sone
opportunity. As for the opportunity for update, it is analogous to that of
the first BEMLSHRLom Ttk dafarnat honhaboussthe IR esldnesswehtthen. The

updat e of -t abl f, the rty edge,node is carried out by transmtting
fromthe &%ﬁiiﬂgg%ﬁ%&é"fo Pﬂbe pﬁ??%ag&ﬁenﬁ% 423 | and gdPdshage the nobi |l e
station a I f d d After transmtti t he

| P addr esrs1£e]|1s-j§ntE gso%idﬁggge n% enée egg\é\"gﬁ ?@031\%“%9&,@?6?595&8@%@ he :
like, whicthé} niveiteaptationeaeeddfilfy thHesa :§ﬁ$‘o | he
notification ?rom the party edge node l'f):ilat tﬁeb%p ate f(;?(éfi!{éf%gﬁ?}%

conpl di0ed, edget noges amdert #hedarleentirods. | ncidentally, when enpl oyi ng

t he met hod of accessing the location information server 300 every tine the
edge node receilRsthepgrrmple iQf iBlgnn8cetbgr Fepaater rade 263 has
possess t d ;hence to.update .t tabl e of _the 15 rty edge node
during thgé%éﬁgé%fﬁ HigEnatigh ?h@%&@ﬁdr%‘bw%%t‘éﬁﬁogaﬂ&tm t he

| ocation i [ r it Pyadd P ess of
the new edgéﬁﬁgggsggl i ﬁ%t;(@tgggﬁ.gg.gﬁ o%ré)%\?%# n%plgo%n%?%'m@é;?sgggihﬁld%ﬁ its
own i nfor i thnthe TECEABPEessWoh iand e8gadabaes s Vegfehhen%ow takes
place in the method in which the edge node updates its table by

peri odisScal agdreessditing the | ocation information server 300, the table of
the party edge node can be_either updated in the same manner as the 25

}‘or egoi ng met hddeceiving Gb@a@?a:a]at( sﬁqqum)@rh ones Orfotth@pﬂd!g@gpoéleﬁcket
15" ENecRERR S Tritel 1% e it AoK0 W6 dhl I8 FEARABR widh clin: &

i nventi on pbsgaarek8NBaAlaAlRbatheaREEE T vRYH WatR (BRidF s 0% Rt il hat! Ne

routing is carried out by the I P addresses
the mobile station 209 receives the data addressed and

20 transmitted thereto from the edge node (step S405), as in
the first embodiment in accordance with the present
invention.

The foregoing configuration and procedure can
implement the connectionless network and connectionless

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

di agram showi ng a configuration of a nobile conmmunications network of the
fourth enbodi ment in accordance with the present invention. 10 The nobile
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

i nformation server 400. The functions of the nodes are the sane as those of
their countergarts in the second 15 enbodi nent. The gate node 402, repeater
nodes 403 @fdthes roafulrggénfosantdom 408 thee netNork WinCReaiHS: s38s (#2,

#3, #4, and #5-#8, respectivel in the resent enbodi nent), and nobile
stations ARMBATEE ¥ d:l}ﬂﬁ/ég/f Hee %N‘i tremboddmant okn (3CCQREaRCS i n t he

e a routThGPnERe PP Bt yingRELoRe. A g sy cnibiiiate MFRECeaRERRE it
routi ng i HighaBERRt H focAR1bh ArlAGMERAL bl lWdiStgajing part of a data 28

bj
transfer net hgg et ween no e stations In the e communi cati ons

networls of the Tiwerip adaedigerss id @ﬁ@@gdaﬁcmomtﬂb tdea ©L8A8NEaN BRI i ON.
- 45 Assune that a nobile station (40 for exanple) transmits data ( IP

packet ) tadded eagbhﬂodé’ addaess iof tbhe molzsklevstatidd tg beealiBeatldr ess
(#10) of (garf\ Eg bile station (410, for exanple) (step S1001). s Then,
t he edge n Pa &8s the received data to the routing node ( step S1002

one repeat er notl S AR 19 YN B 404 Spi e SefRARER Bhamn” 5
t he corresp@gdh a %Off?ﬁat & teer ﬂ&gssinﬂﬁﬁﬁ{i sgg%aroutl ng of

the data is ana ogous to the’ second enbo npl e, the

dat a twansimfoemaition ) hebouki thestEp i add#88ses (dE tREI bagy Hddes410 is

transmtted through the edge node 405, repeater node 403 and edge node 406,

and arri vesuperviising e hreasaviisd tadbyThhedaobilleastatdonmwhiah t he
to .the nobile station 409 is . carried out in a simlar

ooy, be20as Ed, e et GWRg Y | 1481 TR AR af B SRR 11
oobonl eent O HmbA 08 B SAURELAR d0Np dk BRCGRKe SEEEIBNE " L0

enbodi nent i n accordance vm e preséent

are a flowhaplided lt5ttREI PRV SKadRL S, Othld Gdté SholRND L ak@nt rol in

t he nobil e conmmuni cations network of the fourth enbodi ment in accordance

with tise prepeatemnedes203Tandaodogaptiire ehis P ad@rdsnaleof ithed by
means of an exanple in which the nobile station 410 noves fromthe
super vi sorWhﬂ-é@ srtatbonggecorrespdingt kot tirte tTR addressiofiothe

group in accordance with the group information, first.
Subsequently, they capture transmission routes .
corresponding to the IP addresses of the mobile stations
20 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
25 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

- 28 -



- 46 Detecting that the broadcast IP address is different fromthe
currently stored IP address, the nobile station 410 decides that its
visiting area changes , and transmits its own |IP address to the edge node (
S1101 ) . In the exanple 5 of Fig. 23, the nobile station 410 transmts its
own | P address to the edge node 407. The new edge node transmts the IP
address of. the noving nobile station to the higher |evel routing node (
repeat er node_or gate .node step S1102 ) . Receiving the 10 I P address
of the nnb*?etg?aﬁp &lQPﬁ¢%BéPPﬁg node updates its own routing information

about the ( Ipﬁ&dfgfstﬁémhgﬁ%nméﬁné{:ibhont ﬁgrq%%?xiéi?gﬁﬁzi(g%%gati on

about the nobile stajtl on ere 15 no exi'sti ( : .
S1103 ) , tafdnémaits it aldeg! WitBdHess ﬁtﬁb.eo@.@dl?géééégg 4G e 15
still higher level routing node. The processing is repeated up to the

function radvangenadd afoti®yt thesepriaiter onbaeko 203 adl zolgeorode and
the transm ssion route to the new edge node (steps S1104 and S1105). 20 In

t he exanplhy Breagcastinde Hitghks eémowghr foiri thengitenode 202 addge node
is the repeater node 404, and the function routing node of the transm ssion

route to tFRPSRECEIROISSHSAIARA Rt Lochayrdthre gronps dintownatéone to
th d 407 i h t de 402 .. 25_A di |

the repeatts Wogethns dReRCartido, Syt | End s outite ¥ né aaFRateon.
about t he WHAcRUERESEP 04a4PBEsBE tﬁesggg(@;&élgdam‘v BoddrayhBeyat pt he

function routing node, the processing S to step 0

S1106 , a idecisiposisibisletasdesignetdiecht bhatuthehtigawdenovdet o hi gher

| evel routing node of the old edge node or not , and if the decision result
s is pBsi itneadeastsr thesaraypi tnformadiian ta thewrepeatiesr hBdeddROSs of

t he rmbilel_zé1 6%” IS trgnsm’ ted to the | ower |evel routing node directing
to the ol & ?e Reery; Eime  i§7carpies ot the grouklrgnefnbhe d&ates its

ctep S11083 WHAEARIS L MHeaal of Qe 0B 1 g, Apd adlSie® e

mobi | e st éﬁﬂ@g;réﬁp U6 Afia b LHnOWR teUt haIrbBhatE! k ééi%lsty Bﬁ}at bpq data

is transmtted to 1ts higher level routing node. Incidental I's al so

possi bl e teachi caraye ddie thet rogtiinigpro®t the davad. t he 15 nobile station

at steg S1108, in which case, each routing node transmts the received data
h

to it35hi gher 1Bves enaAklingide Ik addmess ofnthe @noup afhtbermobddeabout
S1108 .  the

th | P d f,th i t at. Af t
prgc(essi n% égiéggstfb%ﬁ %?ﬁfn ?a‘bllé'?ﬂ?tﬁot egr}ps v i£or, daltyening: am

illustrati I n tr, i iy |
communi cat%%ﬁ%\%@ ké%ﬁtégi%ﬁﬁ?ﬁg%ggog?ég%to %l(gpf }@g&#%iﬁe@ﬁeﬁ@he
present i rslwticdd otk dats délivbrgngeanier | | usi EldNE16AC SxamR € of
t he second handover control in the nobile z5 communi cati ons network of the
fourth entidhe édeta s nepdicated andtrapspdéded ondyswhéenmedéssazgjover
contraol will be 'described by neans of an exanple in which - 48 t he

b
mobi | %st R@nnety Aaggredntiens gan heopyexyeatast. t he edge nods, 406 to
that of the ed%ﬂeﬂgrﬁ’\%}e, 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 stétions
25 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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Detecting that the broadcast |IP address is different fromthe currently
stored I P address, the nobile station 5 410 decides that its visiting area
changes, and transmts its own |IP address and the | P address of the new
edge node to .the old edge node ( step S1201 ) . In the exanple of Fig. 25,
the nobile station 410 transmts its own |IP address #10 and the | P address
#7 of the edge node 407 to the edge so node 406. The transm ssion to the

ni or mat i GRS SOFHERER g PhecriuEiBy BHeoime ti | nghedats sodme | p

addr esses t i pdi aq}@ﬁrﬁ?@@ ry(g? | i,ne Fig 4. Sy The

ol d edge n%gg %ﬁga?gg\éla trans ersta :algéétia(H ﬁﬁ%sgﬁg Fgfeaﬂegz%slﬁ%epd

bet ween th@atB agdridss wimbbe GEDIHHR dabtePeand raimfzsfdhesoutied he new
edge node (redirection edge node) (S120 so that when it thereafter

recei ves dand addwhockéacheoEPthdddata bthet hP addrkesssicfothdomobiadsied, it
transmts ( transfers ) the data to the new edge node with adding the IP
addr es® of StaE1e0F cogeafRrndbngHeo @ach ofnthad ranapie sdorrrgutas . when

receivin e_da to,which the |P address #10 of_ the nobile station 410 is
added, t%e*ﬁ?ﬂ'eﬁégynﬁﬁgnmtt? ac%@ Hé?d“?BifLﬁesﬁgtM%dgg%de 407

ui h addi ngapenb¥idiie id: o' 1% 20890 0P Rlnb ! BE SRkne

transm ssion“to the new"edge nodé rri-e

transm ssioatauins; #3d treWaHIB teanabeuithdindi fdlEest @ind he edge
node into the routing information of each .routing node as descri bed above.

In the second haasdomer thmat rbhe exampde ofieFigi.s 8amagposisibel mopidfe
transm ssi on del ay or aggregati on because the data is transferred fromthe

first A sifFa§iong ef whdghvislting ene ©Erther suparviseuoysi bl e
to date ab] f the routi in the first handover control at
songpoppor%’gﬁf‘%y%fiot ?gpet lﬁé%%p?&%ﬁ?ﬁyl'fo e&&d;ﬁjé}gilfhias\ééﬁéﬂ dus to
that of t EhS e TSl i AR e i S I ntion. The
updat e of Ink}te!t.%ie'b?lo11;Jl:ti ng inﬁgir;gtblgoe%cicdg carri%ﬁ%%t%t %&%fh@%f%%’% Itaé"\QPeI

routing noaddefl,t bthergatedgriede 'ﬂénb@%@b the Ffepticas §edthe Aadtd hen
fromthe function node toward the higher |evel routing node of the old edge

node as i rRdesends thewotor thentrepeater @cslgs c20Fhandel2sse @hd he
transfer table of the old edge node is {_)referably carried out after the

updat é-3%f FRREALAT Rededficenpratesi tvpsrapdieas ofctheodaitay aadt i s
| et ed t ket UPP. S bi |

communi cat FERBEMEH 0 52, TpaP 8648 douRs 205 ARd AlRan e B oBheR o

‘hat h . : . . o8 . ;

xanpl o, U Lang e SWheapSr Rode th | frhlBni I LRI ROl )

- 50 Al répildicathing othgodat alests | theoedgePaicde! o0gxpl ai ns the net hod

of carrying out_the routing in accordance with the |IP address of the edge
node (the firstIBndhisway cepadiling the phuraid tyrefidthefiRaddyesgesit t he

S routjng | cordgnce with the IP addresg_of the bi] e station (the
secon °andb$o§f‘Ph“Pﬂb’gﬁ?n§ﬁP§)*-P“§ rfcﬂjﬂ??lgaaded 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. |
25 A configuration is also possible which enables the
data delivery server 201 to deliver data to the mobile

station 209 in response to a reqnest from the mobile station
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met hod conbining the two nethods is possible. As described above, the
present invention can inplenent the connectionless network and
connectionless 10 transfer with obviating the need for sending the cal
control signal in the data delivery in the nobile comruni cati ons networKk.
In addition, it can prevent the network aggregation involved in delivering
the sane data to the users of the i5 sanme group, thereby reducing the | oad

of the dat elivery . .server. reovey, it.can inplenent control such as

handoveriébﬁu%ﬁ a (ﬁﬁ%ﬁ%ﬁ?@ QQAMﬁ%F ingaccor | 8ighats | S 1.

A nmobil e | cati ) rk conprising: one or nore routing nodes for
g gl

receivingdata to | P address of a nobile station is added, and

for carrying o ouf png go t @4} r ' [
ying outjgouipngsofa Pipdle élhﬁﬂqwﬁr%&%%é{atgﬂ?rggg.gd by

i nformati on; and one or nore edge nodeS for recelving

sai d rout iof) thed €4 rethtiahdoveneonttoDdn bednbbille tomith IERtiengt ati on
corresponding to the I P address of the nobile station added to the data. 2.

The Aobinetwonkueifc &heorsecrndoerbadimer tretn i accbadanke fwithethe
conprising: I5 a location informati on server for nmanagi ng informtion about

correspon eptiiReAntAon.panddrigs bl 1@ fbpwchasitdildmatmatheg p
s oo CIoAdSeRABBUICYE U FAPREUMARAANG KaREHET 1SR TR o
. retrieves,cdimafteatiths aétwoshk! 0¥ the second embodiment in
accordance with the present invention. The handover
10 control will be described by means of an examplé 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
15 209 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
20 1ts own IP address to the new edge node (steb S501). 1In
the example of Fig. 10, the mobile station 209 transmits
its own IP address to the edge node 206.
The new edge node transmits the IP address of the
moving mobile station to the higher level routing node
25 (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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I nformati on server, the IP address of the edge node supervising the area
visited by the nobile station corresponding to the | P address of the nobile
station added 2s to the received data, and adds the | P address of the edge
node to the received data; said routing information includes information
about - 52 correspondence between the |IP address of the edge node and
the transm ssion route'; and said routing nodes carry out the routing of

(e, oc°! Mgt aser(apceal ool ey Drtdingses o, bhgredsg.npds, avdec

to the received data an routing in o

communi catheninffelvmities abauedHd méBilelsteliaich ) (Bee g¥ish gss of a
group of nobile stations 10 can be added as the |IP address of the nobile

st ation t cShesedaently i hbtdaranswidreitheall hddatdss) off bhaamobilser ver
manages i nformati on about correspondence between the I P addresses of the

nobi [ e st & t8kdopeltth@ ngtidlt hd Fhemplevialt Feutdngidnede .of Sueh ia group

f the nobj| i ons; _said gat d i ,, Wwhen the_| P add f
Che or Gup BYSPRESHN 145 Srek?ahed: UDatAchne, TONE 100 GFORE HPH WIHOH b

Stat ons coPcEREREARAIPEGT SHTELY SuRR-di & e 479,598 phot A °
stations byoaghes sidw éﬁ'%e heea! i(tdps 05584l AnFPyes) . replicates the
recei ved data by the nunber of the edge nodes , adds to each of the data
the | P address bh thehexanpie elfeF igdeb0 anthehhilgheardieestsroutiligg nobil e
Thel ot oA B tha Mev dge hode 1s the répeater nods 203, and - O
10 theroutingnodefromwhichthétransmissionroutesdiverge
into the o0ld edge node (edge node 205) and the new edge
node (edge node 206) is élso the repeater node 203.
Accordingly, the repeater node 203 updates the routing
information about the (IP address of the) mobile station
15 209, 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
20 1level 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
25 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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- 53 4. The nobil e comunications network as clainmed in claim2 or 3,
wherei n when said nobile station noves fromthe supervisory area of an old
edge node to the supervisory area of a new edge node, said noving nobile
station notifies 5 said location informati on server of its own | P address
and the I P address of the new edge node; and said |ocation information
server updates information about correspondence between the | P address of

o the. ar c5ie SrERa Rl Kol tes dPEE6E I Pl A8 STdBdaRnatE dnd ! "
communi cat £ABS rkk Ve AfotlA! B nd 6l A KX éon%Q%iw 1 SPa28hd mobile

station noves fromthe supervisory area of an old edge node to t

super vi sor yout iarged sofa lavanesy caigel 6adeu t SBO dt HBVh DghBRL1 b9 el! #oiting

transmts its own | P address and the I P address of the new edge node to the

ol d edge nB@de aitdtheeroutiinginddeiycotidr thanehheeronddeig/exodis o 0

whi ch t he gﬁ a dres%%ff ihe noving nobile station is added, said old edge
€m |

node 20 tr n on; goutie fxomcbhe hdghagt nlewalngodes (thexddress
f th t.h ta.. 6. _7Th i, | icati t Kk
ol ai ned' | noBES pRHE 365 alf I Tndin T8RP Lie oLl 8n thin. Aoles Rode « *°
| nf ormat | OQU?@WZL%{J%HB”@% foéWE§a &)&e e atﬂ@é@i% %ftéffoﬁmb' le
and whérein -

station and the transm ssion route,. sai d roufi ng nodes

carry out Checkdiig nghef rolt imereinedriiatdon sAsce683n¢R 1Y tih the I P
address of the nobile station added to the received data and the routing

i nf or mat i oAscending mrdem i xremcneninigherroheved: woult iagy claderssf ithe! ai m

6, wherein the | addr&ss ﬁf a grojgg of nobile,stations can be added as the
| P addt%ssP8W ﬁﬂg‘hﬂ)‘i’ e s ithe (erutingiaede has thearomtdlngerein 10

cor rospondSHES A GEAH HRBSEB eI A heSEe " BRC 3 gine¥ claTplnToiiying 1o

the group asak,t ’Eﬁaltpréﬁéﬁ.?@sneaetﬁ M%Pi?hffﬁ%bﬁn%ﬂwgﬁxgeﬁ -

replicate, when the |IP addréss of e group o l'e sta

added to the reLékesd st améthodasn bedcdataiked ha whiiEEme ot ng
transm ssion routes corresponding to the I P addresses of the nobile

stations cbRfespaision abouke thedmpbiladgtetdan ishopnovided tohdhwbil e

stations in_acgordance with the group jnformation and the routing
Cnfor i i ofioRtd g, ‘&%&?? S&Petrhé-g'}%‘btms Fouting padeg onridemppi| e

of the mobtr angiEidlon Sottd Fon Srg Hiliredt JevitrhRed (he o coces
thon {ne'| 1038202 Lotk S0 o B O o e RO das L 12
the - 55 supervising the area visited by the mobile station.

Checking the routing information in ascending order from .

20 the new edge node to the higher level routing node
successively, if the routing node has the routing
information about the mbving mobile station, that routing
node is identified as the junction node.

To apply the foregoing methods, after updating the

25 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

- 33 -



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
in accordance with the routing information, add to each of the data, the IP
s addresses of the nobile stations corresponding to each of the

transm ssion routes, and carry out the routing of the data. 9. The nobile
communi cations network as clainmed in any 10 one of clains 6-8, wherein said

bi | tation, it f th i f | d ed d
To the upBEREtAd Eron The counPehaiotodButingainds f Shad Irekigness (o
id. , ' h f t-he, higher | I i
ode of sar S o SiB8R HAvRCED ERE pIgHEs 1BTAL EAH RS BEHS: pEnthR o
the transiols Qugeuicde i ypaER eled 11l U £1.,840fn PBIMAIDL HochdeRgy edoe
apout t e

node, updates its own routihg information € noving no station.
20 10. Thedatfd lis toansmitie®Rd PRI Khas LéabIatods , WY A Diatha M
6-8, wherein said routing information includes infornmation about

corr esppndébee teutbng tinddimatitionds oTheheiapmEl nfde apddthindr aheni ssion
route, and wherein 25 said routing nodes carry out the routing of the

recei ved d&¥CRtIRgdafemmatiam ﬁaﬂhﬁel@aﬁﬁoﬁ@%sﬂ%tiﬁa@deﬂ%hmblfamed to

the receiv n he routi -5 i nformati.,on; and said nobile
station nosﬁﬁgifbahgﬂhF§Qﬁnﬂﬂﬁgr851 eqﬂﬁKQQVSSP? ®f an ol d edge
node to the sSUPBRAHIHEY EhEF qﬁ%& €, aSAl fits
own | P s addr esseand the I'P aggregs?gﬂcﬁ t he ﬁggv'e g@bggggj,i%g%%é;%?@lgl d
edge node tmasdnidls,twvdeinyt at heueal Feon etk \ﬁéﬁvdﬁd@e ttod8i @p tHethB
address of the noving nobile station is added, the data to sald new edge
node wi®h Adghestnktevelanodess tive wonting enigdesoupdade thalateutingll.

The nobil e co ni cgti ons network as clainmed in any one of clainms 1-10,
further coﬂ'ﬁ‘rﬁ!g%‘}?@t OBafkoyd; the ymaxing mahile | statieg & Lhakethen said

data del i vey. Lvers ta ai ile,station in response i5 to
a request ?ﬁ%‘:rﬁsgalq/%?rggéhe%?t gﬁ%omotb%}se_ %@%Bi ig gﬁmj&a‘f?a T8t wor k
as cl al ed thip Gieufbdt AWIALTnEREPELSIHE ok 06aLEORAL OF Bl on ser ver
for managi ng 20 information about correspondence between the |P address of

the nobile statiThe dfvirégoihd apliete méthodscdse theerbdirgiper vi ses the
area visited by the nobile station, wherein each of said edge nodes

recei vés ddnfoymabipn arxe: appdiicabliebhoathebpbwes: axp @f \tiles tiolyiles own
super vi sorﬁlarleg and to which the | P address of the nobile station is
added, ret O%y accessing said |location - 57 i nformation server the
| P address of t DenVi Sk h L visited t.he nmopi .e
station corresprg‘ril‘]d?(rili'g' 0 'e§:||+' éladﬁ%ége%fg?ﬁgg%bfﬁg E’tea %{E%‘éﬁef‘o t he
recei ved daima théldsohfiectl it €8 SnBltwdik edge node 5 to the received data,

and transmts the data to said routing node; said routing information

i ncl udes i nf or midigpn Bols aoblesplonditageainetiidars thet i Rgaddr essamplehe
edge node and the transm ssion route; and 10 said routing nodes carry out
the rot®i n@fkherkecandhandayes conkredrinihe mpbd keheommunddrattons t he

Tho: mobi | 0 SESHA COF SRS RAIE SopRamiE (41 #EPardaRam orifh thed cage
d hnf ' he I P
ddr oss. of Bem ot fREHETo ShAT1T] TraY actloRERRR Y I NRERInG S, ccs

of the edgehwdaxamptsvosi Bhet BecORR harrdéedr2eoltrdic 1hine mépiian. 14.
The nobil e conmmuni cati ons network as clainmed in claim13, wherein when said

nmobi | e st atdosmumieationn tetwopkr ofsdhe aseconl ambwdimege dnde to the

supervi sory
25 ‘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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25 area of a new edge node during comruni cation with another nobile
'station, said noving nobile station transmts its own | P address and the |IP
address of the new edge node to - 58 t he edge node supervising the area
visited by the party' nobile station; and said edge node updates

I nformati on about correspondence between the | P address of the noving
nobi |l e station and the I P address of the edge node s supervising the area

visited b t he V] ' taslon, T i | ni cati ons

net wor k aghﬁ a %@% Pﬁggrgitar# fELi-Efjs %é?eﬂ%}laﬁmﬁl Qéggvgr\%% g?s ation noves from
the supervi soryaf eé’dr%é_ﬁadgkd_z‘%f@-ez@@déabﬂ PO SYEREY TR lovih Rpof @
new edge node, said ving nobile station transmts its own | P address and
the | P adaidefise 96e 6 heo e B0 grupe@teiboriyhareas eddha b i ba Gk vdedoaai d ol d
edge node thereafter receives data to which the I P address of the noving
mobi | e st A0Dréceivesd onsaiaf othiecdfe adsiressesr Aheniadgehnodesa to said

new edge node with adding the I P address of the new edge node to the data.
16 . The wmadcasthmandastareselfork as claimed in claim 12, wherein when

said nobile stati,on ves, fr t he 20_superVvi.sor rea_ of d_edge node
To the supervi D5Pal LG snaCIthA hiERaRsRE Y I padish Yr i ErSrshts,
notifies g | t | i LES Ao the IP
addr ess oﬁcﬂ% fr?g%v %@gﬁéﬁ%gﬁgr??és%gg%%ﬁ?g%'ig orrng)t I on gée?é\llg?gﬁpdat es
i nf or mat i QpRlgudidss CeidtsPesdels £t bagvaeea bhangesi) 8¢ fandmigeyi ng
nobil e station and the | P address of the edge node supervising the area

vi sited byltsheowmidhgddiess andittilee IP dress70f Thhennéw. édge node
comuni cati ons network_as clainfd in clai.ml, wherein each_of said edge

nodesPecdidh e Q10 f19e nede {SLRPNPE0dd by IR HR exAPRLLREVFLBring its

oWn super \ui.sor r t ' add t | lon is
OSP4 E0 Vs G803 (AR AR 305 KRARMIERS 2he! MpTR | fadEakS

| nf or mat | Qry idied 1Pf24dREERN 8P the eRfdeSIRIECI66 6t ¥RENelGR | P
address of the nobile station and the transm’'ssion route; and said routing.
nodes car modat2¢3e rFhd itiGrEmi $€16ACEH itk diige Nods OsldBCcearribd he | P
address of the nobile station added to the received data and the routing 15
i nformati @ut by placing information about correspondence between

15 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 old edge node creates a transfer table
establishing the relationship between the IP address of

20 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

25 the new edge node to the data. In the example of F:Lg. 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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18. The nobil e comunications network as clainmed in claim17, wherein said
‘nmobil e station, when it noves fromthe supervisory area of an old edge node
to the supervisory 20 area of a new edge node, transmits its own |IP address
to said new edge node, and wherein each node fromthe higher |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 edge

node, and,fro 5 the juncti.on roufi ode, Lo hi gher ut | node of
sard’ ot &iso At £6 PR B e PRAREh nraRTad SH, A dEeRSY S ng
nmobi | e st gid QB+ agete ce)%mu i % . ¢l ai med
in claim ?Eﬁ ?gv%%?%fhr?es% ?G“r (2)?15!(6:3}:19 [ n# (;arama [ onr'llrlﬁ’?:%:f u es%l n ornntfla |Jc')§habout
correspongncehdehufeBdgee dduaaddoesPficdPrigdIeut MfdepPAEIhbe the
transm ssion route, and wherein said routing nodes carry out the routing of
t he recei varamshis shoacroutantaforiiatiivn lab culd tdss 16 atidereadgefnble added
to the received data and the routing information; and 1o said nobile

stati oh n&dge aedehato thewmestipgninfermgtdan ofr thareeutingnedegsedge

node to the Zggerviﬁory rea of a new edge node, said old edge node of its
own | P ad@tLeSHHIPRE BPMRIress of the new edge node, and said ol d edge

node transm ts,Il,bi ?ﬁ.é Rvehpertq,fg tﬁdldﬁéggg%:\égan%g_jt{og ![C%Igg)lé/wl élggn*:gdaddr ess

i
of the noving "o € station’1s a d new edgé node with

addi ng thqy Rrfdonnedt16hteB8 n8EWRDICIC Uit iRifocald HakldbRede! i very

met hod in a nobile conmmuni cati ons 20 network including one or nore routing
nodes and coretvoleae msthecea odee dasta d piadlke id] Llossyasstdnpgaredpwithng t he
steps of receiving, at one of said routing nodes, data to which the IP
addr ed8 oﬂl%ilhﬁ)btg@ fdnstorhandguead caneredr ryi ng

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

15 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

20 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

25 example. The release of the transfer table of the 0l1ld edge
node is preferably carried out after the update of the

routing information of_the junction node to prevent the
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25 out routing of the data in accordance with routing information ; and
Feceiving, at one of said edge nodes, the data routed - 61 by said

routi ng nodes, and transmitting the data to the nobile station
corresponding to the I P address of the nobile station added to the data. -
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in accordance with routing information.

5 Fig. 15 is a flowchart illustrating part of a data
transfer method between mobile stations in the mobile
communications network of the third embodiment in
accordance with the present invention.

Assume that a mobile station (309, for example)

10 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

15 supervising the area visited by the mobile station
corresponding to the IP address of the mobile station added
to the.received data (S702). In the present embodiment,
the edge node generates information (table) about the
retrieved relationship and manages it. After that, there

20 1s 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

25 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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accessing the location information server 300, the edge
node adds the IP address of the edge node to the received

5 data (S703), that is, encapsulates the received IP packet
for the mobile station into the IP packet for the edge node,
and transmits it to the routing node (S704). |

In the example of Fig. 14, since each edge node is
connected with only one repeater node, the data is

10 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.

15 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

20 mobile station 310. The data transmission from the mobile
station 310 to the mobile station 309 is carried out in
a similar manner.

Fig. 16 1s a block diagram showing an example of the
table the edge node generates and manages in the mobile

25 communications network of the third embodiment in
accordance with the present invention. The edge node 305,

receiving the data for the mobile station 310 from the
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U& () -! SOntdA4gEsUEhe) t abBE18% sho®n( In%¥iY.]116. _ Likewi®e, the edge
- node 306, receiving the data for the mobile station 309
5 from the mobile station 310, identifies that the edge node
of the mobile station 309 is the edge node 305, and
generates and manages the table as shown in Fig. 16.
Fig. 17 is a block diagram illustrating an example
of the first handover control in the mobile communications
10 network of the third embodiment in accordance with the
present invention, and 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. The handover
15 control will be described by means of an example in which
. the mob:l..ie 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
20 310 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). |
25 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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| edge node 307 of the IP address of the party mobile station
309,.so that the edge node 307 accesses the location
5 information server 300 to retrieve the edge node (edge node
305) of the mobile station 309, and transmits the newly
corresponding two IP addresses to the edge node 305.
Alternatively, the moving mobile station 310 notifies
the new edge node 307 that the o0ld edge node is the edge

10 node 306, so that the new edge node 307 transmits the newly
corresponding two IP addresses to the old edge node 306,
and the edge node 306 transmits the newly corresponding
two IP addresses to the edge hode 305 (the o0ld edge node
306 knows from its own table that the mobile station 310

15 1is 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.

20 There 18 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

25 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
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(:10% & (Jwi®h the received newly corresponding two IP addresses such
that the IP address of the mobile station 310 corresponds

5 to the IP address -of the edge node 3.07 (s802).

In the example of Fig. 17, the edge node 305 changes
in its own table the IP address of the edge node the mobile
station 310 visits from #6 to #7. After that, the edge
node 305 transmits the data to which the IP address #10

- 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

15 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

20 the mobile station 310 moves from the supervisory area of
the edge node 306 to that of the edgel 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

25 1its own IP address and the IP address of the new edge node
to the old edge node (step S901). In the example of Fig.
19, the mobile station 310 transmits its own IP address
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#10 and the IP address #7 of the new edge node 307 to the
0ld edge node 306. The transmission to the edge node 306
is carried out through the edge node 307, repeater node
304, gate node 302 and repeater node 303, for example.
5 ‘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) (S902) so that when the old edge
node thereafter receives data to which the IP address of

10 the mobile station is added, it transmits (transfers) the
data to the new edge node with addiné 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

15 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. '

20 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

25 dontrol 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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present invention.

The update of the table of the party edge node is
carried out by transmitting from the old edge node to the
party edge node the IP address of the mobile station and

5 the IP address of the new edge node. After transmitting
the IP addresses, the old edge node releases its own
transfer table and the like, which is preferably released
after the 0ld edge node receives the notification from the
party edge node that the update of its table is completed,

10 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

15 party edge node during the handover. 1In 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

20 addresses.

When handover takes place in the method in which the
edge.node updates its tableﬁby'periodically'accessing the
location information server 300, the table of the party
edge node can be either updated in the same manner as the

25 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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EMBODIMENT 4

The fourth embodiment in accordance with the present
invention also implements data transfer between mobile
stations. The routing is carried out by the IP addresses
of the mobile stations as in the second embodiment.

Fig. 21 is a block diagram showing a configuration
of amobile communications network of the fourth embodiment
in accordance with the present 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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case) with adding the IP address (#10) of a party mobile
station (410, for example) (step S1001).

5 Then, the edge node transmits the received data to
the routing node (step S1002). In the example of Fig. 21,
since each edge node is connected to only one repeater node
as in the third embodiment, the data is transmitted to the
qorresponding one of the repeater nodes.

10 _ 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

15 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

20 network of the fourth embodiment in accordance with the
present invention, and Figs. 24A and 24B are a flowchart
‘1llustrating the example of the first handover control in
the mobile communications network of the fouri:h embodiment
in accordance with the present invention. The handover

25 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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410 decides that its visiting area changes, and transmits

its own IP address to the edge node (S1101). In the example

5 of Fig. 23, the mobile station 410 transmits its own IP
address to the edge node 407.

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 S1102). Receiving the

10 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
stationwhen there is no existing information) (step S1103),
and transmits the IP address of the mobile station to the

15 still higher level routing node. The processing is
repeated ﬁp to the Jjunction routing node of the
transmission route to the old edge node and the
transmission route to the new edge node (steps S1104 and
S1105).

20 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
old edge node -(edge node 406) and the transmission route
to the new edge node (edge node 407) is the gate node 402.

25 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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level routing node directing to the 0ld edge node (step

S1107). The lower level routing node updates its own
routing information about the IP address of the mobile

10 station (step S1108). 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

15 mobile station at step S1108, in which case, each rou'ting
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 S1106, again.

20 Fig. 25 1s 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 :I.llustrat:l.rig
the example of the second handover control in the mobile

25 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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410 decides that its visiting area changes and transmits
its own IP address and the IP address of the new edge node
to the o0ld edge node (step S1201). In the example of Fig.
25, the mobile station 410 transmits its own IP address
#10 and the IP address #7 of the edge node 407 to the edge

10 node 406. The transmission to the o0ld 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.

15 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) (S1202) so that when it thereafter
recelves data to which the IP address of the mobile station

20 1s 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
i1s added, the o0ld edge node 406 transmits the data to the

25 new edge node 407 with adding the IP 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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the data is transferred from the first visiting edge node
of the mobile station. Therefore, it is possible to update
the table of the routing node as in the first handover
control at some opportunity.
10 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
15 toward the junction node, and then from the junction node
toward the higher level routing node of the 61d edge node
"as in the first handover control, for example. The release
of the transfer table of the old edge node is preferably
carried out after the update of the routing information
20 of its higher level routing node is completed to prevent

the data (packet) loss.

SUPPLEMENTS
A mobile communications network and a data delivery
25 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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10 hi1@%fﬁ%ﬁtiﬁgMiﬁﬁﬁbcordance with the IP address of the mobile
station (the second and fourth embodiments), a routing
method combining the two methods is possible.
As described above, the present invention can
implement the connectionless network and connectionless
16 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
' igvolVed in delivering the same data to the users of the
15 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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one or more routing nodes for receiving data to which
5 the IP address of a mobile station 1s 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 rputing nodes, and for transmitting the data to
10 the mobile station corresponding to the IP address of the
mobile station added to the data.

2. . The mobile communications network as claimed in claim
1, further comprising:

15 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 |

20 sald routing nodes include a gate node;

sald gate node retrieves, by accessing said locationwl
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

25 to the received data, and adds the IP address of the edge
node to the received data:;

said routing information includes information about
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e transmission route; and :
saild routing nodes carry out the routing of the
received data in accordance with the IP address of the edge
5 node added to the received data and the routing

information.

3. The mobile communications network as claimed in claim
2, wherein the IP address of a group of mobile stations
1o can be added as the IP address of the mobile station to
be added to the data, wherein
said location information server manages information
about correspondence between the IP addresses of the mobile
stations belonging to the group and the IP address of the
15 group of the mobile stations:;
said gate node retrieves, when the iP addresé of the
group of the mobile stations is added to the received data,
the IP addresses of the edge nodes supervising the areas
visited by the mobile stations corresponding to the IP
20 address of the group of the mobile stations by 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 the edge nodes and the IP
addresses of the mobile stations visiting the supervisory
25 area of the edge node, and carries out the routing of_ the

_data.
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area of a new edge node, said movingmobile station notifies
5 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

10 the area visited by the moving mobile station.

5. The mobile communications network as claimed in claim
2 or 3, wherein when said mobile station moves from the
supervisbry area of an old edge node to the supervisory

15 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 o0ld edge node; and when said old edge node
thereafter j:eceives data to which the IP address of the
moving mobile station is added, said old edge node

20 transmits the data to said new edge node with adding the
IP address of the new edge node to the data.

6. The mobile communications network as claimed in claim
1, wherein

25 sald routing information includes information about
correspondénce between the IP address of the mobile station

and the transmission route, and wherein
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O%p) l(e) sta (yf 43 é&&e&F%gcy%ﬂg éééeived data and the routing

information.

7. The mobile communications network as claimed in claim
6, 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

sald routing node_s 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 corfesponding 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.

8. The mobile communications network as claimed in claim
6 or 7, 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 'statioris are added to the
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dresses of the mobile stations corresponding to each of

the transmission routes, and carry out the routing of the
data.

9. The mobile communications network as claimed in any
10 one of claims 6-8, wherein said mobile station, when it
moves ffom'the supervisory area of an old edge node to the
supervisory area of a néw 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
15 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

moblile station.

20 10. The mobile communications network as claimed in any
one of claims 6-8, wherein said routing information
includes information about correspondence between the IP
address of the edge node and the transmission route, and
wherein

25 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
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h& ()- ' $ 10%sadq )ndﬁile station notifies, when it moves from the
supervisory area of an old edge node to the supervisory
area of a new édge node, sald old edge node of its own IP
5 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.
10
11. The mobile communications network as claimed in any
one of claims 1-10, further comprising a data delivery
server for delivering data, wherein said data delivery
server delivers data to said mobile station in response

15 to a request from said mobile station.

12. The mobile communications network as claimed in claim
1, further comprising: |
a location information server for managing
20 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
25 transmitted by a mobile station visiting its own
supervisory area and to which the IP address of the mobile

station is added, retrieves by accessing said location
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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

sald 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.

13. The mobile communications network as claimed in claim
12, wherein said edge node generates and manages

information about correspondence between the IP address
of the mobile station added to thé received data and the

IP address of the edge node supervising the area visited
by the mobile station.

14. The mobile communications network as claimed in claim
13, wherein when said mobile station moves from the

supervisory area of an old edge node to the superviéory
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
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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

5 supervising the area visited by the moving mobile station.

15. The mobile communications network as claimed in claim
13, wherein when saild mobile station moves from the
supervisory area of an old edge node to the supervisory

10 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 IP address of the
moving mobile station is added, said old edge node

15 transmits the data to said new edge node with adding the

IP address of the new edge node to the data.

16. The mobile communications network as claimed in claim
12, wherein when said mobile station moves from the

20 supervisory aréa of an old edge node to the supervisory
areaof a nevﬁ 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

25 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.
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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

15 information.

18. The mobile communications network as claimed in claim
17, wherein said mobile station, when it moves from the
supervisory area of an old edge node to the supervisory
20 area of a new edge node, transmits its own IP address to
sald 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
25 the junction routing node to the higher routing node of
salid o0ld edge node, updates its own routing information

about the moving mobile station.
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information; and
10 salid mobile station notifies, when it moves from the
supervisory area of an old edge node to the supervisory
area of a new edge node, sald 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
15 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.

20. A data delivery method in a mobile communications
20 network including one or more routing nodes and one or more

edge nodes, said data delivery method comprising the steps

of:

receiving, at one of said routing nodes, data to which

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

information; and

receiving, at one of said edge nodes, the data routed
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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.
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