;e3e, r6T MOBILITY MANAGEMENT SYSTEM MOBI LE NODE USED I N THE SYSTEM

MOBI LI TY MANAGENVENT METHOD, MOBI LI TY MANAGEMENT PROGRAM AND MOBI LI TY
MANAGEMENT NODE 5 Technical Field The present invention relates thP@2-0210-00
nobi ity managenent system and a nobile node, a nobili ty rranagerrent

nmet hod, and a nobility managenment program used in the s
parti cuI arly, to a 10 nobility managenent system for i Emm mm b| lity

of a nobil e node perform ng tel econmuni cati ons on a networ

t el ecomuni cations of the packet sHEIGRIRTIMNtem |ike Interfiet, and a
nmobi | e node usedlnthesste mobi | it na ment rrethod armblllty 15
management pré Yaﬁ"é”“\h&/ rﬂTt%/ﬁ%@%[g g‘b%D mdifArt Fig. 1

is an |IIustrat|on for_expl aini a net wor k archltecture of a conventi onal

pa~nct ~t el econmmicMGRHEYSst GEMEMNe MR ERG Dy MPRI LY MRANARRNERN s a

network having an arbitrary to oIo ing.of a plurality of nodes and
| inks. The n RAdf e"H\IQd\%/H %ﬁ%"tf‘jjTH\gq)%Eroutlng i nformation

t hrou actian a ro control protocol such as OSPF (Open Shortest
Pat h %]rst) o’#e‘f lﬁ’t{%'ngach router is able to accurately forward a
FP02- 0210- 00 packe addr essed to any ode oth than jits own 0o 0 an
area where the dest }}‘?atl Bhf $5te ejsﬁs%r% 9% & g%%%s ro%?l ng t'h é(;blg%t in

this way on the basis of the address systemof t er net 01 04 ) WI||
be 5 her ei nafi&* ¥y asrryﬁetﬁn]‘b’ack‘%rfdte‘ﬁ1 R i cargclwoen systerfrﬁgbll'ﬁ

];T:)glulr ?t ;hgﬁﬁa%% O%@tg{'\lg O@Eaa%&gl mgplg He)‘xtﬁgg?{ﬁg%} and a

g no 't Hat performmobi ity nage and 10

access routers; AR ﬁBBoft}.'hl' Rérﬁ" :1%;@ M}lmgrsea : LAt

conmuni cat i ons W th an de wh ‘changi ng a connect e I | nk from one

[0 ang hi‘g \chrMb {TMSER gaag/ﬁeherr%ﬁ&%m 4y 1 $mBrBOdRgt hale REQYi desy a home
of a mobile node performing telecommunications on a
network for telecommuﬁiéations of the packet switching
system like Internet, and a mobile node used in the
system, a mobility management method, a mobility

15 management program, and a mobility management node.
Background Axt

Fig. 1 is an illustration for explaining a

netwock architecture  of a conventional packet
telecommunication system,. In the drawing a cloud

20 indicates a network having an arbitrary topology
consisting of a plqrality of nodes and links. The
nodes called routers in the cloud hold routing
information through action of a routing control
protocol such as OSPF (Open Shortest Path First) or the

25 like.

Each router is able to accurately forward a

—
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The access routers ARL-AR8 are nodes that provide foreign links to the
nobi | e node MN. A correspondent node CN is a node that perforns

comuni cations with the nobile node MN. 20 The nobility agents MAP@nE0MR-00
are nodes that have their respective, definite service areas and perform
the forwardi ng operation of a packet addressed to the nobile node MN under
connection wth an access router AR in the service area. The service areas
of 25 the nobility agent MAL and the nobility agent MA2 are indicated by
respective dashekd | 888résséhetsamy? nodeP02: R4 0t RANT igsr @wnThesde obi | ity
agents MAl1 and MA2 function as nodes performng the nobility managenent.
There exist tihe agcessed owhers ARtle AB4sktinbheonemode aréaok.thellmidility
agent MAL. On the other5hand, thereexist the access routers AR5-AR8 in

t heservi ce arganfdt heutphyl ithe agemtetVAZn Theigphidye cwdehdNbas isovefrent

bet ween foreignlinks uses ahone address used in the hone link, and alink
c/ o address ({Jas eagfirdddr essstanhi 6h wipl | (heddihvestei Rabtecodf emidd time as CoA)
used in each foreignlink. Thehone address is an address that

i scont s nuous| Walseth £fesr Wi thltbdnganof I® cpuwated téhdtowamideri@vA is an
address that is acquired atevery changeto a connected |ink and that
specifies thedypsmdm! e node in the connected |link.The followng wll
descri be the operation of theconventional "H erarchical Mbile IPv6" with
reference.to Fig. Zhdheamebifiguneodehdé sowmedilen. pege MNema themdionel i nk
to anforeign link, and ~1 receives Router20Advertisenment (hereinafter, RA)
sent from an agemssibut2rmdbehbby | 2oendeMMN ardsa anelokbht pfagent MA2

radi ointerface ofits own node to a prefix (an identifier ofthe
subnet)i ncl udeeing Ripde® condtguper Dorn( GaRB1l DBt HBaregePe) tst atePess
address autoconfiguration). Thetoken hereinrefers to a hardware address for
uni quely 3 FPoes92uoubers deRiTRA§Png a radio interface. The nobile node MN
sends a packet called Binding Update (hereinafter, BU) _ jncluding binding of
CoA and the hone adBr@sdtobble Mg i ¥ adént 3t RRIS nﬁb?Fit@eﬁ TS MAL i n
the figure). The nobile node M\ js able to knoglan gdgress of the mobility
agent from t hEOTIRRE FRELORS| nVRA seRBOFRBM t RR9GccBRELF outR? I e Fobility

agent, receiving the BU packet, records the hinding.jin Lon i he BU
packet, in 10°% %eEB%&e;E?Ee%ﬁBBWF?F?qﬁbéﬂynggﬁﬁswgt%i%§§%§éggknoﬁfédgenent
recei ved, to the nobil de, M\N. When .receiving. i ndi ;
acknomﬂedgeneﬁ?m?réﬁﬁpﬁeqﬁ%b+?i?ynﬁﬁﬁnﬁh% epﬁng%éggngdggﬁﬁﬁégﬁgé 2 15 the
hone %gent a BU gagket &Qgﬁgding bi ndi ng of the address of the nobility
agent 1and t he"ABMECRHEF 48 “hone agent HA, receiving the BU packet,

records this bindin@hénggégggiQQuLQrEtﬁRfaﬁﬁg'are nodes that provide

foreign links to the mobile node MN. A correspondent
node CN is a node that performs communications with the
mobile node MN.

20 The mobility agents MAl and MA2 are nodes that
have their respective, definite service areas and
perform the forwarding operation of a packet addressed
to the mobile node MN under connection with an access
router AR in the service area. The service areas of

25 the mobility agent MAl and the mobility agent MAZ2 are

indicated by respective dashed 1lines in the same



Fig. 3 shows a state in which the foregoing 20 caches are present at the

home agent HA and at the nobility agent. In the same figure, the
correspondent node CN is a node that perforns comruni cati ons w thrpbg-0210-00
nobi | e node MN. When the correspondent node CN sends a packet | directed to

t he hone address of the nobile 25 node, the packet | is normally routed by
the routers in the network. When the packet | arrives at the hone 4
FP02-0210-00 link of the nobile node M\, it is captured at the home |ink by

the hone agentidifre TheThose agenlitih ageatesMan ldidpadet fenskesdn nasion of
which is the address (the address of the nobility agent) bound to the hone

5 address of pdesopéteonntieg Mhasmébel tegtnanigenent. t he packet |, and
stores the packet | in a payload portion of the |IP packet. The nethod of

storing anot her packeiré nexligtpayheaddqueds oroateasceARBARpadkettha this
way is called tunneling and such a packet is called a 10 tunneling packet.
The tunnel i ngs@eekes hkepr efartdtt ansioi ity dgehheMallave Qur adeslusehdy t he
hone agent HA is delivered to the nobility agent by the routers in the
networ§. The mad) | theagenéxiskeshicheapaeket doumer sof ARBeARaylimadtiné t he
tunnel i ng packet Il and searches 15 data on the cache for the hone address
of the nobil esewdicdMNandia chf | she hreoldbbitnasgent offlAEhe packet. Then the
nobility agent creates a new tunneling packet Ill a destination of which
is. the CeP~ bound Thet hebhidee raftr e¥¥ oifn t hevambhke bhrsckeavN, fereier t he

packet | in 20 the payload portion of the tunneling packet 111, and
links uses a home address used in the home link, and a

link c¢/o address (Care of Address; which will be
10 hereinafter referred to as CoA) used in each foreign

link. The home address 1is an address that 1is

continuously used even Qith change of a connected link

to another. CoA is an address that is acquired at

every change to a connected link and that specifies the
15 mobile node in the connected link.

The following will describe the operation of the
conventional "Hierarchical Mobile IPvé" with reference
to Fig. 2. The mobile node MN moves away from the home
link to an foreign 1link, and ) receives Router

20 Advertisement (hereinafter, RA) sent from an access
router.

@ The mobile node MN adds a token of a radio
interface of its own node to a prefix (an identifier of
the subnet) included in RA, to configure CoA (CoA3 in

25 the figure) (stateless address autoconfiguration). The

token herein refers to a hardware address for uniquely



sends the tunneling packet I1l. The tunneling packet Ill is routed to the
nobi | e node MN, so that the nobile node MN can receive the tunneling packet
1l directed to the CoA and process the packet | stored in the 25rbopRrebing00
packet. The above procedure permts the nobile node MN to receive the

packet directed to the 5 FP02- 021 0- 00 hone address of the nobile node M\,
on the foreign link where the nobile node MN visits. Thereafter, the nobile
node MN notifies the nobility agent of the binding of the home address and

5 CoA by the fémeckeingveryadiseiditerfmdé] e node MN acquires a new CoA
w th novenent between foreign links in the service area of the nobility

agent. \Wen the nol@l e 1ee mtpangesnbhe ik SdrdB ore pacrBOt hed1idyt he
service area of the same nobility agent, it needs only 10 to notify the
mobi l ity agerBimdif®Auptiagenedigiiafiergs B0) bénabheihg estmlilngshot he
af orenenti oned packet forwarding route of the correspondent node CN -. the
hone agent HAcA tlhe nbie | iHomeagadtiresst hecarohbi Imomiodie: WNagehicl e(ttod i f yi ng
t he hone agent HA of nothing. 15 On the other hand, when the nobile node M
noves bet weemaeikstsy ragéet SMAR ah dihlef erientrenfobi ITihey nagpeirite seryde AN ar eas
and acquires a new CoA, it notifies the
is able to know an address of the mobility agent from
the information in RA sent from the access router.
@ The mobility agent, receiving the BU packet,
records the binding information in the BU packet, in
10 its cache.
® The mobility agent sends a binding
acknowledgement received, to the mobile node MN.
® When receiving the binding acknowledgement
from the mobility agent, the mobile node MN sends to
15 the home agent HA a BU packet including binding of the
address of the mobility agent and the home address.
@ The home agent HA, receiving the BU packet,
records .this binding information in its- cache.
Fig. 3 shows a state in which the foregoing
20 caches are present at the home agent HA and at the
mobility agent. In the same figure, the correspondent
node CN is a node that performs communications with the
mobile node MN. When the correspondent node CN sends a
packet I directed to the home address of the mobile

25 node, the packet I is normally routed by the routers in

the network. When the packet I arrives at the home



nmobility agent of the binding , of the home address and the CoA by the BU
packet. When receiving a binding 20 acknow edgenent fromthe nobility

agent, the nobile node MN notifies the hone agent HA of the bindipgyooio2he-o00
hone address and the address of the nobility agent by the BU packet. As
descri bed, when the nobile node noves between access routers AR of

different nobility 25 agent service areas, it sends the BU packet to each

of the new nobility agent and the hone agent HA, so as to 6 FP02- 0210- 00

be able to estifl ish ehdarkel 1&0rvaEdNg ROULE Qfapthe EOrIesiHNdediie Nnode CN
-~ the home agent HA -~ the nobility agent -~ the nobile node MN. The basic

operations oflihe hprenagedmeantgdrite Ha mbrhe Refle @eMRbiHze dRG o e
di scl osed by, for exanple, D.B. Johnson, C Perkins and J. Arkko in

"Mobility Supporip ighdidsb,a disdindtetdn nepidiel v orpbineifud Sedxt (tRUl y 2002
(work in progress). _
http://wn i etfddedd nte netedr alobsNdiegf t agenty nobblhiadploi pyde | Srdnd >.
Further, the basic operation of Mbility Anchor Point (MAP) in Hierarchical
Mobi | 5 | Pv6 igddiesd asedtHy nibbiSod ingede NI 36 e Middd inax {'ddh esarge cal
M Pv6 Mobility Managenent (HM Pv6)," draft-ietf-nobileip 15 hm pv6-06.txt,
July 2002 (wgdckeat progaedsytores the packet I in a payload portion
<http://ww. ietf.org/internet-drafts/draft-ietfnobileip-hm pve-06.txt>.
Di schsure . pif tttee Hhwearketor. The methad of stdthie@rarortleer phesket bed
above requires the 20 followi ng steps after the novenent between |inks and
bef ore the estrabihistpenicad phetionwafdengersatio: patkete gt diigf way
configuring a CoA; 2~ the step of notifying the nobility agent of the CoA
25 ~3 the st s ofcaddedf ytugnehéngomndigemchof at eagist ndlsi | Feyladem (if
the nobility agent service area
10 tunneling packet. The tunneling packet II prepared
according to the above procedure by the home agent HA
is delivered to the mobility agent by the routers in
the network. The mobility agent takes the packet I out
of the payload of the tunneling packet II and searches
15 data on the cache for the home address of the mobile
node MN which is the destination of the packet. Then
the mobility agent creates a new tunneling packet III a
destination of which . is. the CocA bcund te the home
address of the mobile node MN, stores the packet I in
20 the payload portion of the tunneling packet III, and
sends the tunneling packet III. The tunneling packet
III is routed to the mobile node MN, so that the mobile
node MN can receive the tunneling packet III directed
to the CoA and process the packet I stored in the
25 tunneling packet. The above procedure permits the

mobile node MN to receive the packet directed to the



7 FP02-0210-00 is changed to another). Nanmely, there is such a drawback
that the packet forwarding route is not established for a period after the
novenent between foreign links and before 5 conpletion of the seqEefze0d10-00.
t hese steps and a packet sent fromthe correspondent node CN during this
period is not delivered to the nobile node MN. The present invention has
been acconplished in order to overcone the drawback in the above-stated 10
prior art, and an object of the invention is to provide a nobility
managenment Sylsddn addpeds eo df thedushbhiet hedei we, bef otiee t heresgmbl iskhnent of
t he packet forwarding route, and a nobile node, a nobility nanagenent .
met hod, and awlebe | thy malinabeneodle prgrasitised in the system 15 A nobility
managenent system of the present invention as set forth in CCaimlis a
nmobi | ity managenentTisgs¢ezfiten, a paeketobeleconndei cdii omotifies nether k,
whi ch. conprises a plurality of access .routers for providing links to a
nmobi | e node, mawlikhipyuagknty cZ0 e nobiding efinddemdromencabdrdss amfiagi ng
nobility of the nobile node, and in which the nobile node uses a hone
addr es§ cont i CoBdudlyy UsedBévepaokeh cvenrge bima ddvenenoliléi modeo M¥ot her
and a c/o address acquired at every change 25 to a connected link and
speci fyi ng t hecgubr¢e aodevi FoPhe iddnmertanent nketvweeen FRORe D1 0L Doksher ei n
each of said nobility managenent nodes conprises cache neans for storing
bi ndi ng bet wekm #he service area of the mobility agent. When the
mobile node changes the link from one to another in the
service area of the same mobility agent, it needs only

10 to notify the mobility agent of CoRA of a new link, so
as to be able to establish the aforementioned packet
forwarding route of the correspondent node CN - the
home agent HA - the mobility agent - the mobile node
MN, while notifying the home agent HA of nothing.

15 On the other hand, when the mobile node MN moves
between access routers AR of different mobility agent
service areas and acquires a new CoA, it notifies the
mobility agent of the binding of the home address and
the CoA by the BU packet. When receiving a binding

20 acknowledgement from the mobility agent, the mobile
node MN notifies the home agent HA of the binding of
the home address and the address of the mobility agent
by the BU packet. As described, when the mobile node
moves between access routers AR of different mobility

25 agent service areas, it sends the BU packet to each of

the new mobility agent and the home agent HA, so as to



honme address and a c/o address about the nobile node; c/o address
configuring neans for voluntarily 5 configuring a plurality of new c/o
addresses that are probably used by the nobile node after change pF02a-0210-00
connected link to another, in response to a first request fromthe nobile
node; and storing neans for storing the plurality of c/o addresses thus
configured, 10 in binding relation with the hone address of the nobile node
in said cache neans. A nobility managenent system of the present invention

as set forthyd £bnéntd esthbe igbbid igackenagereatdsygt esuaecfdidig: to
Claim1, wherein each of 15 said nobility managenment nodes further

conpri ses forowfhdigorithaits amafd edNso-t hahe Whemer eegéntngHA packsie to the
hone address stored in binding relation with a_ plurality of e/o address in
sai d cache mawosllithe dgemwarditie memnsld arode AN L he packet to the 20
plurality of c/o addresses. This configuration permts tunnel forwarding
(tunneling) to eacliThef bhasipl wpealraty ool faf wahdi ipreddagsses abhdunthd o t he
hone address. In the systemconstructed in this configuration, when the
nmobi | €5 node mnteisld r gmde cemt aMobliilek {&8mé25afer edgaclos&d tloyandidwer |ink
(an foreign link or a home link), the nobile node is able to receive a
packet 9 FROGI € O®.B. Johnson, C. Perkins and J. Arkko in
"Mobility Support in IPv6," draft-ietf-mobileipvé6-
mobileip-18.txt, July 2002 (work in progress) .
http://ww.ietf.org/internet-drafts/draft-ieif-mobileip-

10 ipv6-18.txt>.

Further, the basic operation of Mobility Anchor
Point (MAP) in Hierarchical Mobile IPv6 is disclosed by
H. Soliman and K. El-Malki in "Hierarchical MIPv6
Mobility Management (HMIPv6)," draft-ietf-mobileip-

15 hmipv6-06. txt, July 2002 (work in progress) .
<http://ww.ietf.org/internet-drafts/draft-ietf-
mobileip-hmipv6-06.txt>.

Disclosure of the Invention.
The prior art described above requires the

20 following steps after the movement between links and
before the establishment of the forwarding route:
@ the step of configuring a CoA;
@ the step of notifying the mobility agent of
the CoA;
25 ® the step of notifying the home agent of the

new mobility agent (if the mobility agent service area



forwarded to the c/o addresses i ndependently configured by the nobility
managenent node before the nobile node notifies the nobility managenent
node of new bi ndi ng between the hone address and a c/o address newhy-9210-00
obtained. A nobility managenent system of the present invention as set
forth in Claim3 is the nobility managenent system according to Claim?2
wherein said forwardi ng neans perforns such control as to 10 di sconti nue
the forwarding operation to the plurality of c/o addresses, in response to
a second requesthéngsdtbe anbthernode. This configuration pernmits the

bi nding to be again changed back to one-to-one binding between the hone
address of the nobitdeenpdethadeaisewulh & amdisass. tide paskpacketwar di ng
operation to the plurality of c/o addresses does not al ways have to be

di sconti nuedfdowarékagpkeuassuni mytt featt dbie sindal | Bomnosleppeidor agteof t
handover (multi-connections). 20 Nanely, the nobility nmanagenent node sends
a plurality bfepacketesneant i bedawsley t ofdbheighuralinlkys of acvdo addfesses, arid
t he nobi |l e node synt hesizes and receives a plurality of signals transmtted
froma pluratonyletibasefstaei sesuenimes gqferttidde ngrdpe amdi & epaokett o 25
stably acquire higher-quality packets. A nobility managenent system of the
present 10 séEPO2{pom0tbe icoreetsiondasntsatodeor@h dmrChai thisi sethednobility
managenent system according to one of Cains 1 to 3, wherein said c/o
address configurehgdekinerpdr tor hkeamgbatehndde MNot her access router

| ocated within a 5 predeterm ned range froman access router, and
configures a c/o atkf ePFesrenthelnpdRtEohod@sonbefe Faslompdiished bR an
address about an access router obtained by the search and part of an

addr ess abou?*¥®e rfdhi P¥eF&REe Thhe cdRYRRE4t iidh F&eni BovAeshdbeAity 10
managenment node to voluntarily configure prospective c/o addresses
indeg%ndentIQF}OBe?BFe RPN MYIaChoPff Foat LBKERESANt he BOLPTeVAdEe. A
nobi | e node of t@ﬁ present invention as set forth in Caim5 is a nobile

node used i n®t AEPHGBITYi RN SRR e FYRT By TaRAREe sf fTHUFing ohBeof

d ai 1to 4, whj id fir, that th ilit t
node bind & WY aPPE9EE! CBPo SRIAPSSRETE e Wonoackar sesvabtine
.mobi l'e . node_under_ ent he and that, wh i vi ket t
the home 20 A0Hir8ss™3F T HERbbF | Eo5tes TRR-FobY| Te)=AERGRErBAE ROde

forward the pagket,10: the, RhukaLify,of o649, 20088588t DY DYUpG,, and

15 A mobility management system of the present
invention as set forth in Claim 1 is a mobility
management system in a packet telecommunication
network, which.comprises a plurality of access routers
for providing links to a mobile node, and a plurality

20 of mobility management nodes for managing mobility of
the mobile node, and

in which the mobile node uses a home address
continuously used even with change of a connected link
to another and a c/o address acquired at every change

25 to a connected link and specifying the mobile node in

the connected link,



whi ch sends said second request to discontinue the forwarding operation to
the plurality of c/o 25 addresses when the nobil e node obtains a new c/o
address in a new link. This configuration permts the 11 FP0O2- 0210200210-00
bi nding to be again changed back to one-to-one binding between the hone
address of the nobile node and a new c/o address. A nobility nmanagenent

met hod of the present 5 invention as set forth in daim6 is a nobility
managenent net hod of controlling each of nobility nmanagenent nodes in a
packet tel econmuni cahéosinetasutk, o ¥higdi Compbi $€8ya il dmdnt Ohoaggess
routers for providing links to a nobile node, and a plurality of 10

mobi | ity managemppiseedesadlos neaag Nfoobitlortiyiof bt heingbidea warde, aand in
whi ch sai d nobil e node uses a hone address continuously used even with
change of a chamectedrkissk dral anot fer adddeasc/abcaddrigdss msioll ¢ edodk ;every
change 15 to a connected |ink and specifying the nobile node in the
connect ed | i nk/osai dddobski t ycomfiagemeény netmbaedsconfppisi ngoauntaradegr ess
configuring step of . voluntarily ..configuring a plurality of new c/o

addr esSes t hatonfigprbdhgblay nised 120t oyof heenpli/loe auie sfderticdtangeeof a
connected link to another, in response to a first request fromsaid nobile
node; and a spoebaglyt eperd byorihg mebipeuraddey aditerf ochaldgesses &hus
configured, in binding relation with the hone address of the nobile node in
a 25 cache. Acephetteg nhirigertant amothed ,of inherpspsese 1> aFPG2r8210- 00
invention as set forth in aim16 is A nobility managenent nethod of
control ling eaefuestnobidn t phemmeisiient naddes ant aspacksy teaswonkani cation
network, which conprises a_plurality of nobility management 5 nodes for
nmanagi ng nobi FFPFiBY BhApBlrEahdEE aRdcia aAAEASsapdthvbi Fenfsaerades a
honme address c¢ontinuously used even with change of a connected link to

anot h&P, and aRcPéndynge §léEa9PrEHt5tt@@eh9m€h3ﬁaéeﬁﬁ afcbRfetPRELRI nk and

speCIfylng the ggbikesgggecgghéhgeans

A mobility management system of the present
inventién as set forth in Claim 2 is the mobility
management system according to Claim 1, wherein each of

15 said mobility management nodes further comprises
forwarding means adapted so that, when receiving a
packet to the home address stored in binding relation
with a plurality of c¢/o addresses in.said cache means,
the forwarding means forwards the packet to the

20 plurality of c/o addresses. This configuration permits
tunnel forwarding (tunneling) to each of the plurality
of forwarding addresses bound to the home address.

In the system constructed in this configuration,
when the mobile node moves from a certain link (an

25 foreign 1link) to another 1link (an foreign 1link or a

home link), the mobile node is able to receive a packet



10 connected link, said nobility nmanagenent. method conprising: a c/o
address configuring step in which said nobility managenent node voluntarily
configures a plurality of new c/o addresses that are probably usegpdb dyi0-00
the nobil e node after change of a connected link to another, in response to
a first request fromsaid nobile node; and a : st.or~ ng step i.n -which.
.said nobili ty managenent node stores the plurality of c/o addresses thus
20 configured, in binding relation with the honme address of the nobile node
in a cache. AJmhidddy tmnageneny dmihodaf thegdmeaittly neitifiras set
forth in Claim7 is the nobility managenent nethod according to C aim 6,

further 25 coipprired nfowd I Of yenmshagehé g AbdeWBeloreCeing RbrA RAGKRIe t0 the
hone address sStored in binding relation 13 FP02-0210-00 with a plurality

of c/ o0 addressas fiksSat He CaRIME 1TBINSma h &GRS Gt NGodRe packel tiridigg
plurality of c/o addresses. This configuration permts the follow ng
operation: 5 peieiedde thebi hemeodadarees feam aacetf@i naddikss o radvdther
link, the nobile node is able to receive a packet forwarded to the c/o
addresses i ndgpendasd.l y configured by the nobility nmanagenent node, before
t he nobil e node notifies the nobility managenent node of 10 new bi ndi ng
bet ween the. hone addmess lang a raErmageddiress netlem obdfi nete Aredert ty
managenent net hod of the present invention as set forth in Claim17 is the
nobi | ity nmanagerertdioret hed secorfbnmh t anC @laid6,3 f ust hehe 15naainpirtivsi ng a
forwarding step in which, when receiving a packet to the hone address
stored in bi ndimegareret | spstwemh axquingiald t yo ofClefion adldr @beesiinn sHid cache
the nobility. managenent. .node ., forwords the packet to the. plurality of
c/ o addr essesford@rpiirg comeiaguyr at Pen fpemsi t ssthd t upeRErebr wad @i ng-o
(tunneling) to each of the plurality of forwarding addresses bound to the
home Hidr ess.dimamstiiinuy HapaderrardipphaPofattinn pkeséhe imvEmRgY as set

forth in Cdaim8 is the nobility 25 managenent nethod according to Claim?7,
wherein saidof c¢/o addresses, 1n response.to a second request from

the mobile node. This configuration permits the

binding to be again changed back to one-to-one binding

between the home address of the mobile node and a new
15 c/o address.

The packet forwarding operation to the plurality
of c¢/o addresses does not always have to Dbe
discontinued, - for..cxamplz, assuming . that <%the mobile
node performs soft handover (multi-connections).

20 Namely, the mobility management node sends a plurality
of packets continuously to the plurality of c/o
addresses, and the mobile node synthesizes and receives
a plurality of signals transmitted from a plurality of
base stations, thus permitting the mobile node to

25 stably acquire higher-quality packets.

A mobility management system of the present

10



forwardi ng step conprises performng such control as to 14 FP02- 021 0- 00
di scontinue the forwarding operation to the plurality of c/o addresses, in
response to a second request fromthe nobile node. A nobility manggepenti0-00
met hod of the present 5 invention as set forth in Qaiml18 is the mobility
managenment net hod according to Claim17, wherein in said forwardi ng step
said nobility managenent node perfornms such control as to discontinue the
forwardi ng operation to the plurality of c/o addresses, in 10 response to a
second requesinfdrdidhe axbske nesech THins ceafingus atiisontper mdisi 1he, bi ndi ng
to be again changed back to one-to-one binding between the hone address of
the mobi | e nagenhagshenthevyst emaddcrysiinthetpasket JOraBithngloper &djon to
the plurality 15 of c/o addresses does not always have to be di scontinued,

for exanple, wsstaimgshbat ct/ike aatdss noder peit Ofigemeaht hGowels a
(mul ti-connections). Nanely the nobility managenent .node .sends a

plurality of makeis feont iandabdy bedelss pkonakict yiotatéa 20iekihesses, and
t he nobi |l e node synt hesizes and receives a plurality of signals transmtted
from a5 pl ur alptedefehaiseedt attcane, tfwen pean ttadgeddhe mohitke,nodend o
stably acquire higher-quality packets. A nobility managenent nethod of the
present 25 i menfigures setcfor taudres@ adofh $Hes mbhbitebiddde/ panagesrent
met hod according to one of Clains 6 to 8, 15 FP02- 0210- 00 wherein said
c/ o address dmdEigurifngratep cdonpni sekiresd r abbiihg an preftesspardutferom a
l'ink c/o address of the nobile node as a sender of said first request and
extracting a drfraieed RiddriessseAreheamblpdet notieart radd e s ey faee part
of the link c/o address; performng a search for an access router |ocated
wi thin a predekdrks neadeangd bisorseivel 2ol othi BRTTMAES nidbiel enqlvblel §%
connected before the handoff, on the basis of an access router list; and
10 management node to voluntarily configure prospective
c/o addresses independently, before receiving a
notification from the mobile node.
A mobile node of the present invention as set
forth in Claim 5 is a mobile node used in the mobility
15 management system as set forth in one of Claims 1 to 4,
which sends said first request that the mobility
management node bind a plurality of c¢/o addresses to
the home  address of the -mobile.node .under entry on a
cache and that, when receiving a packet to the home
20 address of the mobile node, the mobility management
node forward the packet to the plurality of c/o
addresses thus bound, and
which sends said second request to discontinue
the forwarding operation to the plurality of <c¢/o

25 addresses when the mobile node obtains a new c/o

address in a new link. This configuration permits the

11



10 adding said interface part to a link prefix part of an access router
neeting a condition for the search, thereby configuring c/o addresses of

the nobile node. A nobility nmanagenent nethod of the present inveRGIB1024-00
set forthin Cdaiml19 is the nmobility 15 managenent nethod according to one
of Clainms 16 to 18, wherein in said c/o address configuring step, said

nobi I ity managenent node extracts a prefix part froma -

| i nk- ¢/ o address.

of ..the nobile, node as ,a, sender. of the first request and extracts a

har dwar e addbdssiiog tthe 20 agdin eclnadged rioatkntbnbeket-aoe opar biokitnkye | i nk
c/o address, said nobility nmanagenent node perforns a search for an access
rout er | ocat eétweehi rthe praet addrees pdngéef mobile Pdld oamtii ehnielwe nobil e
node is connected 25 before the handoff, on the basis of an access router

list for idert/iof piddgeaspl urality of access routers for 16

10

FP02-0210-00 5

A mobility management method of the present

5 invention as set forth in Claim €& 1is

a mobility

management method of controlling each of mobility

management nodes in a packet telecommunication network,

which comprises a plurality of access

routers for

providing links to a mobile node, and a plurality of

10 mobility management nodes for managing mobility of the

mobile node, and

in which said mobile node uses a home address

continuously used even with change of a connected link

to another and a c/o address acquired at every change

15 to a connected link and specifying the mobile node in

the connected link,

said mobility management method comprising a c/o

address . configuring step of voluntarily. configuring a

plurality of new c/o addresses that are probably used

20 by the mobile node after change of a connected link to

another, 1in response to a first request from said

mobile node; and a storing step of storing the

plurality of c/o addresses thus configured,

in binding

relation with the home address of the mobile node in a

25 cache.

A mobility management method of the present

12



15 providing links to the nobile node, and said nobility nmanagenent node
adds said interface part to a link prefix part of an access router neeting
a condition for the search, thereby configuring c/o addresses of rploe-gehioleo
node. This configuration permts the nobility nmanagenent node to
voluntarily configure prospective c/o addresses independently, before
receiving a notification fromthe nobile node. invention as set forth in
Claim10 is a nobility A nobility managenent program of the present
managenent piongeatidor xontsed | ifregtéackhnof Chabnl i1 nEnagenrobibodes in a
packet tel ecommuni cation network, which conprises a plurality of access
routers for paonzgemagt|im&shdd acfivbcbrtpoléingndeachl uval i hyboligpbility
managenent nodes for managi ng nobility of the nobile node, and in which .
sai d nobi | e madegesest anbder AddaepacROt2betonbmnuniishyidsedeewenki t h
change of a connected link to another and a c/o address acquired at every
change to a €bhokcteunprikesnd spdaidfaliing t ke mobblié itgdemanatbmenonnect ed
link, said nobility nmanagenent program conprising a c/o address configuring
step bf vol untdes| foconfidgaging aopliuddly t9f o nevbil® addeesses fhat are
probably used by the nobile node after change of a connected link to
which said mobile node uses a home address continuously
used even with change of a connected link to another,
and a c¢/o address acquired at every change to a
connected link and specifying the mobile node in the
10 connected link,
said mobility management. method comprising:
a c/o address configuring step in which said
mobility management node voluntarily configures a
plurality of new c/o addresses that are probably used
15 by the mobile node after change of a connected link to
another, in response to a first request from said
mobile node; and
a:-storing step in which said mobility management
node stores the plurality of c/o addresses thus
20 configured, in binding relation with the home address
of the mobile node in a cache.
A mobility management method of the present
invention as set forth in Claim 7 is the mobility
management method according to Claim 6, further

25 comprising a forwarding step of, when receiving a

packet to the home address stored in binding relation

13



17 FP02-0210-00 another, in response to a first request fromsaid nobile
node; and a storing step of storing the plurality of c/o addresses thus
configured, in binding relation with the hone address of the nobilfeonede1ior00
a 5 cache. Use of this programpernmts the follow ng operation: when the
nmobi | e node noves froma certain link to another |ink, the nobile node is
able to receive a packet forwarded to the c/o addresses 10 i ndependently
configured by the nobility nmanagenent node, before the nobile node notifies
the nobility whoagenpluratde yolb fnewy it ngs e Wweensd e boske agldanss and a
c/ o address newl y obtained. A nobility managenent program of the present 15
invention as Setwaodinhgi ntBeai npddkess t he nothd it ploeaageyentofpr ogyam
according to Claim10, further conprising a forwarding step of, when
receiving a padéeessés.the. hone address stored in . binding relation with
the plurality of c/o addresses in said cache 20 neans, forwarding the
packet to the phirsalddnficfurdE it addreassiass tlse Ddlidwin@pragpmnijpmeim ts the
tunnel forwarding (tunneling) to each of the plurality of forwarding

addr esSes bouwbden oth@embbike adddessovés nbbohi & yceambhagenknbhkptogram of the
present 25 invention as set forth in Caim112 is the nobility managenent
program accor@naghen Ciakm the mbeidénnsdeédis8ableEPoe- 6226106 &orwar di ng
step conprises perform ng such control as to discontinue the forwarding
operation to Paeketufarvayded tpothedeéesaddrenseespodependentsgcond
request fromthe nobile node. Use of this programpermts the 5 binding to
be agai n changedfbdekedobPynehe onehél btvdnagasenapennefe, hoaéoaddEbss of the
nobi | e node and a_new c/o address. The packet forwardi ng operation to the
plurality of BPBlbfdRed’edOHbEseRoENGI REYSL ARV eME2BABGRMEDE dN3EBNPENUed, for
exanpl e, assuninggthat the nobil e node perfornms soft hand9v.er

(muft +9conneckfBnRINdNagePstveRR HBBI RPRS AdALgEFeRARIndde’/ SeRELrESPl urality
of packets contifuo sly.to.the plurality of c/o addresses, and the nobile
node synt hesi28¥ %n%bF%t%?ges 15 a plurality of signals transnitted froma

lurality of base sfations,.thus permtti t he bile node to _stab
gcquire %igher-quallt %%%ké?%. m nagemem[.]g methgg og tge presenLy

invention as set forth in Claim 17 is the mobility
management method according to Claim 16, further

15 comprising a forwarding step in which, when receiving a
packet to the home address stored in binding relation
with a plurality of c/o addresses in said cache, the
mokility. management .node. forwards the packet to the.
plurality of ¢/o addresses.

20 This configuration permits the tunnel forwarding
(tunneling) to each of the plurality of forwarding
addresses bound to the home address.

A mobility management method of the present
invention as set forth in Claim 8 1is the mobility

25 management method according to Claim 7, wherein said

forwarding step comprises performing such control as to

14



A. mobility- managenent program of the present invention as set forth in
Claiml1l3 is the nobility 20 nanagenent program according to one of C ains
10 to 12, wherein said c/o address configuring step conprises:. erroactdng-ao
prefix part froma link c/o address of the nobile node as a sender of said
first request and extracting a hardware address of the nobile node from 25
an interface part of the link c/o address; performng a search for an
access router |ocated 19 FP02-0210-00 within a predeterm ned range, on
the basis ofdigt@ecianse r onéerfdrwalrgliond @skshagismi doi ey feberppityto a
l'ink prefix part of an access router neeting a condition for the search, 5
t hereby confofut/dgaddeéosaddr eas rekpbheemi le gwttend Wseyodst hif sorpr ogr am
permts the nobility managenent node to voluntarily configure prospective
c/ o addr esseshd nitstpensanidey, before receiving a notification fromthe
nobi | e node. 10 The point is that the nobility agent independently
generates the inf@® maidkarl itoy bengridagemienty mMétHodd of byhé¢ hepBisqacket,

wi thout notification, so as to omt the step of the nobile node's notifying
the nobilityiragertiad bbke s dddtdssior Qllecinst @p afs t heelSnombiitey node' s
notifying the hone agent of a new nobility agent on the occasion of change
bet ween ser nmaregamess; tetheby alecoradsnag ttcheClamw bef,or whemeiastibl i shnent
of the packet .forwarding route. . The nobile node according to the
present 20 igpdeht ifmrweordirisesteendisaddnenabifldotysemanagemert r stodequest
such that a nobility managenent node binds a plurality of c/o addresses to
a home addr exsrfifrnhesuehi fenhodé aft écedigrantdaitte Hial, fowwardidtei vi ng a
packet addressed to the hone address of the nobile 25 node, forwards this
packet to tHePPIaientytedf BdAndPrérsadddvesods: Wl raddeASRE meaks for
receiving the 20 FP02- 0210- 00 packet forwarded fromthe mobility
nmanagénent MERAPIHES dshohsEeeNd Meedye st FeQuethe SaR1te oirdthe sending

This configuration permits the binding to be
again changed back to 6ne—to—one binding_between the
home address of the mobile node and a new c/o address.

The packet forwarding operation to the plurality

15 of c¢/o addresses does not always have to Dbe
discontinued, for example, assuming that the mobile
node performs soft handover (multi-connections).
Namely, the mobility management node sends a plurality
of packets continuously to the plurality of c/o

20 addresses, and the mobile node synthesizes and receives
a plurality of signals transmitted from a plurality of
base stations, thus permitting the mobile node to
stably acquire higher-quality packets.

A mobility management method of the present

25 invention as set forth in Claim 9 1is the mobility

management method according to one of Claims 6 to 8,

15



means. Accordingly, when the nobile node noves froma 5 certain link to
another link, the nobile node is able to receive a packet forwarded to the
c/ o addresses independently configured by the nobility managenmentfPfade210-00
before the nobile node newly notifies the nobility managenent node of the
bi ndi ng between the hone address 10 and a c/o address newl y obtained. The
sendi ng nmeans in the nobile node according to the present invention
preferably sends a second request for discontinuing the forwarding

oper ati on t ovtidmee ph usaliidt yc 66 eddraddr essebigmeing he tepbi ¢empoiee bt ai ns 15
a new c/o address in a new |link. Thus, the one-to-one binding between the
home addr essexfrideimpbi | prabife padt t ficomesv timk adlde ezddeess bef re@i ned. A
nobi ity managenent node of the present . invention as set forth in Caim
20 is the noobily 2mdemnagenentserciie f of neddgdi g nashi kegyest tdrdobil e
node, wherein each of said nobility managenent nodes conprises cache neans
for storing éxtdanyibet wedarawanee attress ahdthecrobddér axwdaabboemt he
nobi | e node; c/o address configuring neans for voluntarily 25 configuring a
plurabity ofameinté¢nfadereasesof halne at énbrebabrgdueed; by t he nobil e node

after change of a 21
performing a search for an access router located

within a predetermined range from the AR to which the
mobile node is connected before the handoff, on the
basis of an access router list; and
10 adding said interface part to a link prefix part
of an access router meeting a condition for the search,
thereby configuring c/o éddresses of the mobile node.
A mobility management method of the present
invention as set forth in Claim 19 is the mobility
15 management method according to one of Claims l6 to 18,
wherein in said c¢/o address configuring step, said
mobility management node extracts a prefix part from a
1ink c¢/o address. nf the mobile node as . a sender ot the
first request and extracts a hardware address of the
20 mobile node from an interface part of the link c/o
address,
said mobility management node performs a search
for an access router located within a predetermined
range from the AR to which the mobile node is connected
25 before the handoff, on the basis of an access router

list for identifying a plurality of access routers for
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FP02- 021 0- 00 connected link to another, in response to a first request from
t he nobil e nodes and storing neans for storing the plurality of c/o
addresses thus configured, in binding relation with the hone addressafodihe oo
nobile 5 node in said cache nmeans. A nobility nmanagenment node of the
present invention as set forth in daim21 is the nobility managenent node
according to Cl aim 20, wherein said nobility managenent node furt her
conprises forwarding 10 neans adapted so that, when receiving a packet to
the hone addr essvitidhed linkei Rai RGer abatiilennwideh anel urality of c/o -
addresses in said cache neans, the forwardi ng nmeans forwards the packet to
the plurality of c/eaaddmebiéstylhafibigemeanf hgdeatidae pardl istrbyrBek
forwarding (tunneling) to each of the plurality of forwarding addresses
bound to the hmawet adlreskiniiquos fhinghyraléLran hecsdbs | oupse mawesnd rom a
certain link to another link, the nobile node is able 20 to receive a
packet forwarded tontlitiohofaddressesairntigpenderbly coatfliguuiag kyot he

nobi ity managenent node before the nobile node newy notifies the nobility
managefent node of the bindiddgebetreeli the hobeladdress and a c/o address
new y obtained. 25 A nobility managenent node of the present invention as
set forth in Caim?2Riss thonfulgurati@? FPERiAR10- Ofheranagebent typode
according to Claim21, wherein said forwardi ng neans performs such contro
as to di sconthanegenentorvedeli g opetattanily tdwnfulqumd i pyoepectave
addresses, in response to a second request from5 the nobile node. This
confi gurati onCper maddneEs ey nditRgerengensgai n chafiged bamsceaiviome-t e- one

bi ndi ng between the hone address of the nobile node and a new c/o address.
A nobility neRgfefefethsaelspmt RBepmebéhe BedeAvention as set forth in
Claim23 is the nobility mapagenent node according to C aim 20, wherein
said ¢Po address co%fi%é#%*&fYﬂxﬂﬂP%ﬁﬁmQﬂqn;qugﬁﬁmﬂ10¢brtéﬁotnéﬁsanéess
router |ocated mﬁtpln a predeterm ned range from an access router to which
the nobile nodBVFE ﬁB’ﬁneEET efes BpOSNe the RhReBf 10 ardd cenfmghiésdtd c/o
address of the_nobile Qode on the basis of gﬁta;ﬁlof an address about an

access rout er"opf AFNEd bfrt%%r@éalfé’.ﬁ aRf"part L oRJarPafir &s BEBHLLEKe
o0 e e TS RIALLDUBELEn, BoL LS AL ZOBLL L TRORRETRL NSO 1
[ecel VN o TeRLECALN fLom Lo S pds Bel Besgriplyon g the
a ConygntiOnaﬁr@@f5fﬁg2§iE§EGQQﬂnynhgﬁﬁﬁ%nrﬁ%ﬁgﬁnénd a plurality of
mobility management nodes for managing mobility of the
mobile node, and
in which . said mobile node uses a home address
continuously used even with change of a connected link
20 to another and a c/o address acquired at every change
to a connected link and specifying the mobile node in
the connected link,
said mobility management program comprising a c/o
address configuring step of voluntarily configuring a
25 plurality of new c/o addresses that are probably used

by the mobile node after change of a connected link to
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Fig. 2 is an illustration show ng the operation 23 FP02- 0210- 00 of
conventional Hi erarchical Mbile IPv6. Fig. 3 is an‘illustration showng a
state in which there exist caches at the home agent and at the mahighi_lop10-00
agent. 5 Fig. 4 is a block diagramshowi ng a functional configuration of

the nobility agent according to the present invention. Fig. 5 is a block

di agram showi ng a functional configuration of the nobile node according to
the 10 present invention. Fig. 6 is a diagram show ng a BU packet used in

the nobile tghgerapyni LRt i QAEARIION koadgpt F Ngst herézgméﬂtxr!aﬁ”a%a“t _
system according to the present invention. 15 Fig I's a diagram show ng

the content syebide CaghaefeMnyg atz a JEiYidd y aognt é'?edstarm& meRE!l ity
managenment system according to the present” i nvention. . I's a- diagram

. showi ng. plheatopyests Vb @,dcc@rés%swﬁﬂh@rb&mﬂgutéu\Ahiﬁhbmsl%blt i's
set on. 20 Fig. 9 is an illustration show ng addresses of respecti ve nodes

in the nobil geleteennmiishcahieohofet \Walde 2d0RIf Nthd htoPhd | hdde MBpagenent
system according to the present invention. Fig. 10 is an illustration

show Bg the paokess 25 carried out on the occasion of novenent of the
nobi | e node MN. 24
Use of this program permits the following
operation: when the mobile node moves from a certain
link to another 1link, the mobile node is able to
receive a packet forwarded to the <¢/o -addresses
10 independently configured by the mobility management
node, before the mobile node notifies the mobility
management node of new binding between the home address
and a c/o address newly obtained.
A mobility management program of the present
15 invention as set forth in Claim 11 is the mobility
management program according to Claim 10, further
comprising a forwarding step of, when receiving a
packet .to the home address stored: in binding relaticn
with the plurality of c¢/o addresses in said cache
20 means, forwarding the packet to the plurality of c/o
addresses. Use of this program permits the tunnel
forwarding (tunneling) to each of the plurality of
forwarding addresses bound to the home address.
A mobility management program of the present

25 invention as set forth in Claim 12 1is the mobility

management program according to Claim 11, wherein said
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FP02-0210-00 Fig. 11 is an illustration show ng the operation subsequent to

Fig. 10. Fig. 12 is an illustration show ng the operation subsequent to

Fig. 11. 5 Fig. 13 is a flowhart showing the procedure of the pragsss @1o-g0
configuring probable CoA's. Fig. 14 is an illustration show ng the

operation subsequent to Fig. 12. Fig. 15 is an illustration showing a state
in 10 which the nobile node can receive a packet fromthe correspondent

node. Fig. 16 is an illustration showing the operation in the case where

the nobil e noderiurthag BEépSc@ﬁb@§§ebh?eQQbQﬁﬁnBe%ﬂ%ﬁ”C%ﬁEqueaér%%S of
mobi lity agents. 15 Fig. 17 is an illustration show ng the operation

subsequent todEsgontfnubi @hel8fdswardin Uébé@hk@@nshﬁﬂﬁﬁﬁetE@u@QQ&% i on
subsequent to=Fig. 17: Fig. 19 is an illustrati on show ng the operafion 20
subsequent tooFEi g/ol8ddresses, in response to a second request from
the mobile node. Use of this program permits the
5 binding to be again changed back to one-to-one binding
between the home address of the mobile node and a new
c/o address.
The packet forwarding operation to the plurality
of c¢/o addresses does not always have to be
10 discontinued, for example, assuming that the mobile
node performs soft_ handover (multi-connections).
Namely, the mobility maﬁagement node sends a plurality
of packets continuously to the plurality of c/o
addresses, and the mobile node synthesizes and receives
15 a plurality of signals transmitted from a plurality of
base stations, thus permitting the mobile node to
stably acquire higher-quality packets.
A mobility .manragement program  of the . present
invention as set forth in Claim 13 is the mobility
20 management program according to one of Claims 10 to 12,
wherein said c/o address configuring step comprises:
extracting a prefix part from a link c/o address of the
mobile node as a sender of said first request and
extracting a hardware address of the mobile node from
25 an interface part of the link c/o address;

performing a search for an access router located
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Fig. 20 (a) is a diagramshowi ng the operation in the case where the nobile
node noves froma service area of a nobility agent to another and Fig. 20
(b) a diagram showi ng the operation in the case where the 25 nobiP@ a02IE0-00
noves within a service area of the sanme nobility agent. 25 FP02- 0210- 00
Best Mbdes fox Carrying out the Invention Enbodi nents of the present
invention will be described belowwth reference to the drawings. In each
figure referred to in the foll ow ng description, 5 equivalent portions to

those in theaifig f i REEs ddinde Hang eobyideosaie sofar enamesynbol s.
Fig. 4 is a block diagramshow ng a functional configuration of a nmobility

agent MAL seymivyr asidie dmbility managenent node according to the present
10 invention. The nobility agent MAL conprises an interface 11, a |ink

processing unit 12ddihd BPpekeht@roeesspagrunit ald ink hprediing paragi ng
unit 14, a c/o address configuring unit 15 and an access router (AR
i nformati on g@nayi ek trdbted nddiei ngit #rdaedi tlilon sf@ostiie eswaren, a
physi cal |ayer to output the received packet to the |link processing unit
12. Fyrther,thdwebynt eshatguitinfoavar/ds addreackef itheutrtodd Yo omedank
processing unit. 12 to other nodes. 20 The link processing unit 12 is
posi tioned ivs@ bifnkthhyernp oy ramt ppermnhespacket mobhpdtityd mawpgement nt er f ace
11 to an IP layer. Further, the link processing unit 12 outputs the packet
i nputted framddetd Rrohoked r pI pcesst hguuai prdgpectine ¢Ne exddeesdds The 25
| i nk processing unit 12 also 'corrects bit errors generated on packet
forwar di ng rimdesemilémt by heve flodesre@giving a notification from the

mobile node.

10 The point is that the mobility agent
independently generates the information to be primarily
notified of by the BU packet, without notification, so
as to omit the step of the mobile node's notifying the
mobility agent of the c/o address or the step of the

15 mobile node's notifying the home agent of a new
mobility agent on the occasion of <change between
service areas, thereby decreasing the time before the
establishment of the packet .forwarding route. .

The mobile node according to the Dpresent

20 invention comprises sending means for sending a first
request such that a mobility management node binds a
plurality of c/o addresses to a home address of the
mobile node entered on a cache and, when receiving a
packet addressed to the home address of the mobile

25 node, forwards this packet to the plurality of bound

c/o addresses; and receiving means for receiving the

20



FP02-0210-00 The I P packet processing unit 13 stores in the binding

managi ng unit 14 the requested binding (i.e., the binding between the hone
address of the nobile node and the c/o address) whenever the nobilgdanageni-oo
MAL 5 receives the binding request fromthe nobile node. Wen receiving a
packet addressed to the home address of the nobile node, the I|P packet
processing unit 13 refers to the binding managi ng unit 14 and forwards the
packet to the c/o address bound to the honme address. 10 Further, when a

plurality of phcketdrizasesrdud boomdthe wudiNdrE atshessmer: NHERE! i¢f the
packets as many as the c/o addresses are configured by copying and then
forwarded to easponse addr ehe, fespectiedeleyt Went t FeorDbihé t keaganly MAL
receives a nulti 15 binding request fromthe nobile node, the IP packet
processi ng unmeab3.instructs the c/o address configuring unit 15 to
configure c/o addresses to be multi--bound ..to. the home .address .of the
nobi | e node. The bi Adcngdimgagi ngvheni t tid stodride thedbouwrte20 hesw address
of the nobile node and the c/o address. The binding managing unit 14
furthe® storesertiainulltiinkbdimoahoneendiieks ahet heohi | eodwdesandla
plurality of c/o addresses. The c/o address configuring unit 15 acquires
from 25 the | POpak&ke®ly? oGespialetini fomv@ardddsttospebef ydfiy addressesf the
nobi | e node needed in the configuration 27
independently configured by the mobility management
node before the mobile node newly notifies the mobility
management node of the binding between the home address
10 and a c/o address newly obtained.
The sending means in the mobile node according to
the present invention preferably sends a second request
for discontinuing the forwarding operation to the
plurality of c/o addresses when the mobile node obtains
15 a new c/o address in a new link. Thus, the one-to-one
binding between the home address of the mobile node and
the new c/o address can be regained.
- A mobility management node of the present
invention as set forth in Claim 20 is the mobility
20 management node for managing mobility of the mobile
node, wherein each of said mobility management nodes
comprises cache means for storing binding between a
home address and a c/o address about the mobile node;
c/o address configuring means for voluntarily

25 configuring a plurality of new c/o addresses that are

probably used by the mobile node after change of a
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FP02-0210-00 of the c/o addresses, and acquires a prefix fromthe AR
i nformati on managing unit 16, thus configuring c/o addresses. Then, the
plurality of c/o addresses thus configured are bound to the hone ppoz-essL®{00
the nmobile 5 node and stored in the binding managi ng unit 14. The prefix of
a link provided by each access router is stored in the AR information
managi ng unit 16. Fig. 5 is a block diagramshow ng a functional 10
configuration of the nobile node MN according to the present invention. The
mobi | e node MN cameces] dninktey faeehdls, ar irdsgureeessd g finddt 22, an IP
packet processing unit 23, an application 24, a c/o address generating unit
25, a bindi ng reguesit darer atHengndinille Hod2G ar stadirg MexiangEarquest
generating unit 27. The interface 21 is positioned in a physical |ayer to
out put the reteinied; paekgtl ura tiney ldfke for eekbsd sep suitu ZorHirguresd,, t he
interface 21 forwards the packet inputted fromthe |ink processing unit 22
to 20 ot her nodésindiuny herlmdrienn twhech rither fragee 2ddomrsst anft [bhenomiktidres t he
forwarding quality of a wireless channel and notifies the nulti-binding
request generating unit 27 afodehd merdskiaache mesrfsor m handover shortly
when such necessity is detected. 25 The |ink processing unit 22 outputs the
packet inputted frém theoihityf amenz2gemensn IrRdeayedf Thbe28 present
invention as set forth in Claim 21 is the mobility
management node according to Claim 20, wherein said
mobility management node further comprises forwarding

10 means adapted so that, when receiving a packet to the
home address stored in binding relation with a
plurality of c/o addresses in said cache means, the
forwarding means forwards the packet to the plurality
of c/o addresses.

15 This configuration permits tunnel forwarding
(tunneling) to each of the plurality of forwarding
addresses bound to the home address.

Accordingly; . when fthe mobile node moves from e
certain link to another link, the mobile node is able

20 to receive a packet forwarded to the c¢/o addresses
independently configured by the mobility management
node before the mobile node newly notifies the mobility
management node of the binding between the home address
and a c/o address newly obtained.

25 A mobility management node of the present

invention as set forth in Claim 22 is the mobility
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FP02-0210-00 link processing unit 22 further outputs the packet inputted
fromthe | P packet processing unit 23 to the interface 21. The |ink
processing unit 22 corrects bit errors generated on the packet forpgpdoRgo-00
routes with 5 other nodes. The I P packet processing unit 23 outputs the
packet inputted froma link layer by the link processing unit 22 to the
application 24 in an application |layer, and outputs the packet inputted
from 10 the application layer to the link layer. Further, the input/output
of various Kkimgisa@dmétat a norfenegdcdbheihy packel aRpmOCESSI htieltiith 28aidhe c/o
address generating unit 25, the binding request generating unit 26 and the
mul ti - bi ndi ngf ¢ emmesingenefedig Wardfodmd S RS bl eonteods dgscribed in
details hereinafter, the IP packet managi ng unit 23 outputs the packet
related to theisosit puiat ke Hordwirdi/mg asits £56i60 the tHe AUdF£55ty
generating unit 25. . . . The application 24 perforns input/output of the
20 packet betaeen/dhedtiPepacket ipr eeepsnz@ Wi ta 2@t | te@hédst Theom/ 0
generating unit 25 configures new c/o addresses, if required. The binding
requess configuei ngoluhle 2Bodener atBsl L5 @oibf hghinat f@quese rpacket ther

bi nding the c/o address acquired fromthe c/o address generating unit 25 to
t he 29 FPOZ din@Othobe addiesshahgelde el | w0 nome- - offdeb bndiingg
request packet thus generated is forwarded to the nobility agent MAl via
the | P packetbgrweessthg bome 28ldness |ahktipe owebsiliagnediet 2R andnéehe
interface 21. 5 The nulti-binding request generating unit 27 generates a
mul ti - bi ndi ngcfeqridtepacket upon the above-described notification fromthe
interface 21. The nulti-binding request packet is a packet for requesting

t he nobil e node MN4o BPRdlatyl umanagementio 2ede ad@fesdde t cPr@eehbne
address of the nobile node MN. The nulti-binding request packet thus
generffed i s ioyoRtied 86 taetndlanth yiagéntaiml2di als héhep pakkeity
processing unit 23, the link processing unit 22 and the interface ;1. 15
(Packet for metdREFgeRent ROAH FFFRRE+RY | b ShdWngla BiLPatRket2t€ed’/ Pn a
mobi | e teleconqﬁgication net wor k ado tiqg #he nnbilitg nafa enent. system
accordi ng to FFHECHT SR IGUTIRGBPRPDPEFHOTHR AaRR2FFyur @ RRRCBRSL packet

is 20 conprised of an | Pv6 header consisting of .a sender address_(src
e & £t

f
addr ess) and 3@ Hat A7 BSY YHSR IR dyr RESTS C & BT AR nhPupTaf E°Bpt i on:
a hone address_ option

. an alternate . CoA sub-option: an MA option control
(MA opti onal Fon ?%?S§u598 ?Foﬁf Vﬁ#%%(ﬁ%%um %&?fqgé%(iﬁfggﬁ?nge et: and
a payigad. before the handoff, and configures a c/o address of the
mobile node on the basis of part of an address about an
access router obtained by the search and part of an
address about -the mobile .node. This configuration
permits the mobility management node to voluntarily
20 configure prospective <c¢/o addresses independently,
before receiving a notification from the mobile node.
Brief Description of the Drawings
Fig. 1 is an 1illustration for explaining a
network architecture of a conventional packet

25 telecommunication system.

Fig. 2 is an illustration showing the operation
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The BU packet shown in the sane figure includes 30 FP02-0210-00 t he
Mflag newy added to the conventional BU packet. When this Mflag is set
(on), the packet is qualified as a nulti-binding on request packepgoVWeno-00
the Mflag is off, the packet is qualified as a nufti-binding off 5 request
packet, or as a normal BU packet. Particularly, in the case where the
Mflag is off and this packet is used for discontinuing nmufti-binding, the
packet serves as a nufti-binding off request packet. The nufti-binding on
request packet adidydrdier okfh M td raydiehi . Qfidp 1 BAIUESES packet are identical in
the packet format per se to the BU packet. The "nufti-binding on request”
stated herein is agngxagpl £sofart he1iliskghtieaueshowsh@t @d kRa€kaijnl, Caim
5, daim6, Caim9, Caiml1l0, and Caim13. The 15 "mufti-binding off

request” stahigibhetgbie | §xaBrexarnes Qft tirge "BEGONdgeAgURSd =t atresl i n

Caim3, CQaim5, Caim8, and Caim12. (Contents of cache) ,. Fig. 7 is a
di agr am showdn tiey ehts of a 20 cache nenory of each nobility agent
(corresponding to a nobility managenent node) used in the present system

The cmche shown irriide game fa golecks difagrazonshguiayi en funatiebean M bit
is added to each entry in the conventional cache. In the same figure, where
25 the nobi lemhidesrat:idbrar eft arrlget madil ésgemgerite Mbotdisgoftio itheall t he
entries and the forwardi ng addresses are
present invention.
Fig. 5 is a block diagram showing a functional
coﬁfiguration of the mobile node according to the

10 present invention.

Fig. 6 is a diagram showing a BU packet used in
the mobile telecommunication network adopting the
mobility management system according to the present
invention.

15 Fig. 7 is a diagram showing the contents of a
cache memory at a mobility agent used in the mobility
management system according to the present invention.

.Fig. 8 .1is - a diagram.-showing .the contents of a
cache with an entry in which the M bit is set on.

20 Fig. 9 is an illustration showing addresses of
respective nodes in the mobile telecommunication
network adopting the mobility management system
according to the present invention.

Fig. 10 is an illustration showing the process

25 carried out on the occasion of movement of the mobile

node MN.
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31 FP02- 0210- 00 CoAl-CoAd4. Fig. 8 shows the contents of a cache with an
entry in which the Mbit is on. In the sane figure, where the nobile nodes
5, 6, 8 are target addresses, 5 the Mbit is off in all the entrrego2thenecho
and the forwardi ng addresses are CoAS, CoA6, and CoAll. As for a packet
directed to an address with the Mbit on (Mbile Node 7), addresses CoA7,
CoA8, CoA9, and CoAl O are bound. Therefore, the tunnel forwarding 10
(tunneling) is carried out to each of these forwardi ng addresses thus
bound. (Operation pig!helpigsant igysistHatliein U SHIRPSERNEsBer @i SAOWN i N
Fig. 9, that the hardware address of the nobile node MNis 00:00:77:77, 15
the |ink prefiukxsedudiie tonkidi nkoof the nobile node MN is 2010:10::/64, and
t he hone address of the nobile node MN is 2010:10::77:77. The addresses of
the other nodes. . andy! he2l iskapr @flilxes reft itdre Aoneissy rowd esse At ion. ARS
‘each are assuned to be as shown in Fig. 9. The 20 nobility agent MA2 has a
configurati csulssedbenit toothhg. of1the nobility agent MAL. Specifically, the
address of the honme agent HA is 2010:10::e0e0/ 64, the address of the

nobi 15ty agent MAIFic. 2D020:1%0:a efibdvddart hehaddngsshef pghwcedind id§ agent
MA2 is 2020: 20::e2e2/ 64, 25 the address of the correspondent node CN is
2030: 10: : e3e3isspraodes pref | xonfidgunksg ppoebaete byod he. 32 FP02- 0210- 00
access router ARL is 2000:10::/64, the prefix of Iinks provided by the
access router AR2 Fig20D0: 26: ah64,1 tuse narteforx sgfowiingkstipg ovpeeait bynt he
access router AR3 is 2000:30::/64, the prefix of links provided by the 5
access rout esubgRQuUen000: Bog: /B4; the prefix of links provided by the
access router AR5 is 2000:50::/64, the prefix of links provided by the
access router ARG Fx32080: 605 : As4, 11 Hespratiqn oShoWARY p? owitdd® bint he

access router. AR7 is 2000:70::/64, and the prefix of
10 which the mobile node can receive a packet from the

correspondent node.

Fig. 16 is an illﬁstration showing the operation
in the case where the mobile node further moves across
the border between service areas of mobility agents.

15 Fig. 17 is an illustration showing the operation
subsequent to Fig. 16.

Fig. 18 is an illustration showing the operation
subsequent to . .Fig.-17.

Fig. 19 is an illustration showing the operation

20 subsequent to Fig. 18.

Fig. 20 (a) is a diagram showing the operation in
the case where the mobile node moves from a service
area of a mobility agent to another and Fig. 20 (b) a
diagram showing the operation in the case where the

25 mobile node moves within a service area of the same

mobility agent.
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10 I'inks provided by the access router AR8 is 2000:80::/64. Each nmobility
agent MAl, MA2 holds in an "access router list" (not illustrated in
particular), access routers in its service area and, positions (| atpdgudes) o-00
15 and | ongi tudes) of access routers around the service area and |ink
prefixes of radio |inks provided by the access routers. Wen the nobile-
node . WN noves- in this stag, the operation shown in Fig. 10 is perforned.
In Fig. 10, 20 when the nobile node MN noves to a |ink of the access router
AR3 (~1 ), it BeetcModasREozeCarrydmgt batathes InvenitdlonAR3. Subsequently,

t he nobil e node MN acquires a link c/o address CoA3 (2000:30::77:77) and
sends a BU packet tBmbhdimehikitygfagemd NMeder?~ )invidrenidrhe w23 Imobiel ity
agent MAL enters it into the binding cache ( ~3 ). The nobility agent MAl
sends a bi ndi Ags83ibeEP(2 D4 0wA@ hackabat edgenert thet hirawihids node M.
Thereafter, the nobile node MN al so sends a BU packet to the hone agent HA
( ), and theecheohe fdgame Hefateed to iimt clHdefblhdwvhggcaeleriptlion Wien
in this state the correspondent node CN sends a packet to the nobile node
M\, asSshown eAukvglemt, poldipaskdo ithasemnit -floewatded ¢tigomeki wg)l1f rom
the hone agent HA to the nobility agent and then is tunnel forwarded from
the mobility B§eAenpseehbynbbel eanedseformNceThysbotllate is the same as in
the conventional Hierarchical Mbile |IPv6, but the operation specific to
the present system ftft Pe tar i &l fiaghampsthiodwing a functional

configuration of a mobility agent MAl serving as the
mobility management node according to the present

10 invention. The mobility agent MAl comprises an
interface 11, a link processing unit 12, an IP packet
processing unit 13, a binding managing unit 14, a c/o
address configuring unit 15 and an access router (AR)
information managing unit 16.

15 The interface 11 1is positioned in a physical
layer to output the received packet to the 1link
processing unit 12. Further, the interface 11 forwards
the packet. -inputted from link processing unit 12 to
other nodes.

20 The link processing unit 12 is positioned in a
link layer to output the packet inputted from the
interface 11 to an IP layer. Further, the 1link
processing unit 12 outputs the packet inputted from the
IP packet processing unit 13 to the interface 11. The

25 link processing unit 12 also corrects bit errors

generated on packet forwarding routes with other nodes.
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node MN makes a novenent fromthe access router AR3 to 15 the access router
AR4 in Fig. 12. In the same figure, the nobile node MN sends a

mul ti-binding on request to the nobility agent MAL and thereaftergpppyegofo-o00
OL ) . . Receiving- the multi-binding on request, the nobility agent MAl
perfornms a process of 20 producing probable CoA s according to the

procedure shown in Fig. 13. In this process, the nobility agent is not
notified of prospective CoA's fromthe outside, but the nobility agent

voluntarily configunss tbep@r&%&e%fa@e@ﬁ% ubNawely3 Lherawbiile fode does
not 25 notify the nobility agent of CoA's, but the nobility agent itself

confi gures proispeiald viea R84 8g 34nitFR0R- €24 0reQuierdepe mentilng {—p,r@_i pafter,
the CoA's thus configured will be called, particularly, probable CoA s, in

order to di sathenipiatdinidiare fwasn G tHisie tded reds | ¢f noge b iddées of by
the BU packet. 5 In Fig. 13, when the nobility agent MAl receives the
nmuf ti-bi ndi narah tequesto (sd@pesdDlyhenkvext rawd smbbel Pt of iagep@r tion
"Prefix3" fromthe link c/o address of the nobile node MN, which is a
sender5 of therendivedi ntiengbandiagueséquestl afsom exheachspbibe hasaware 10
address of the nobile node MN fromthe MN interface portion "IF" (step
5102). In thikheraseeceheinybil ifackegerdddndssed st€oAhef Hore seidiessaddress
fromthe nufti-binding on request packet and Separates it into the prefix
portion 15 2G0D: 80 : méhiderd,nade, hahdwdiPe mathetsspbOcOBsIHg7indft 13
refers to the binding managing unit 14 and forwards the
packet to the c¢/o address bound to the home address.

10 Further, when a plurality of c¢/o addresses are bound to
the home address, a number of the packets as many as
the c/o addresses are configured by copying and then
forwarded to each c/o address, respectively.

When the mobility agent MAl receives a multi-

15 binding request from the mobile node, the IP packet
processing unit 13 instructs the c/o address
configuring unit 15 to configure c/o addresses to be
multi-bound .to. the home .address .of the..mobile node.

The binding managing unit 14 stores the bound

20 home address of the mobile node and the c/o address.

The binding managing unit 14 further stores the multi-
bound home address of the mobile node and a plurality
of c/o addresses.

The c/o address configuring unit 15 acquires from

25 the IP packet processing unit 13 a host specifying

address of the mobile node needed in the configuration
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the nobile node MN fromthe MN interface portion. Then the nobility agent

MAI searches the access router |list for 2000: 30: : /6S and ~identi~fies it
as the access router AR3 (step S103). Then the nobility agent 2Gmearzhes-00
for other access routers |located within a predeterm ned range fromthe
access router AR3, e.g., other access routers located within the radius of

3 km (step S104). Supposing this search results in selecting the access
router AR2 and access router AR4 25 neeting the search condition, the |ink

prefixes of phetpecess aaHFEEScARZanRdaARAi2Ee debiaedxag rBrmekhy2aand 35
FP02- 021 0-00 Prefix4 (step S105). The MNinterface portion IF is added to

Prefix2 and PrebkxdtibHs dghagefly twnDbt aa, prohabl e aFAguaichgor ebabl e
CoA4. Nanely, the hardware address 5 00:00:77:77 of the nobile node MNis

added to theabidpkspesfli x TARRQ: Xie / pAuphlibe agcasto realieesARZ tauebtain
probabl e CoA2 (2000:20::77:77), and the hardware address 00:00: 77: 77 of the

nmobi | e node bbnfsgaddddatre thand o mted ixord08ddPes$ 64fothkhecddtess
router AR4 10 to obtain probable CoA4 (2000:40::77:77) (step S106). These
are uSed as hodk ehd addredséa ohet bénavhgl eanadéniyNunikef @dr.i ng back to
Fig. 12, these link c/o addresses voluntarily configured by the nobility
agent 15 MAl are aflded prdefizx heff oawaridiing paddrieses fbel caathi becelse M bi t
is set onin the entry of the nobile node MN on the binding cache (2~). ...
When t her eaf rentereds vshgredcap: ;tHedARadkegto rmatdadr esseaigimgt heimobil e
node M\, the nobility agent MAL 20 tunnel -forwards the packet to CoA3,
probabl e CoA26.and probabl e CoA4 according to the binding cache (3~). On
the other hand, the nobile node M\, having noved to a link provided by the
access router AR4, FEgnfidgukesaCiieqipoddagpam7 Bhpming omn £Hacktigkagr ef i x
10 configuration of the mobile node MN according to the
present invention. The mobile node MN comprises an
interface 21, a link processing unit 22, an IP packet
processing unit 23, an application 24, a c/o address
generating unit 25, a binding request generating unit
15 26 and a multi-binding request generating unit 27.
The interface 21 1s positioned in a physical
layer to output the received packet to the 1link
processing unit 22. .Further, the interface 21 forwards
the packet inputted from the link processing unit 22 to
20 other nodes. Furthermore, the interface 21 constantly
monitors the forwarding quality of a wireless channel
and notifies the multi-binding request generating unit
27 of the necessity to perform handover shortly when
such necessity is detected.

25 The link processing unit 22 outputs the packet

inputted from the interface 21 to an IP layer. The
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25 2000:40::/64 of the access router and the hardware address 00:00: 77: 77
and uses it. 36 FPO2- 0210-00 In the prior art, no newroute is

establ i shed unl ess the nobile node MN configures CoA4 and t hereafftp@R-0210-00
notifies the nobility agent MAL of it; therefore, no packet was forwarded

to CoA4 imedi ately 5 after the novenent between links. In contrast to it,
the present systemis configured to concurrently performthe operation of

t he nobil e node MN changing the connected |ink and configuring CoA4 and the
operation of 1ihr nebddeésyimgeniniMAl 2confuguhepg décpiodahlie CpAdkekor this
reason, at the tinme when the nobile node MN configures CoA4..and starts

using it, thenpacket Fddmessrd 1P paokebl @rCestshiag almieady3 beentdel i vered
fromthe nobility agent MAL to the link of the access router AR4. 15 Here

t he nobi |l e nofleebfbaeqpit esTire Nneiki pkocéosadgr aasti D2t berkeskspbaywi ded by
the access router AR4, according to the operation in the prior art, and

t hen sends aeBkdrspaeketratted nmii tyet backeabifdotwamiiery Mdited @rAd (A )

as shown in Fig. 14. This BU packet has the 20 Mflag of off and thus al so
serve$ as a oauhéer-hoddsng of f request. Receiving it, the nobility agent MAl
| eaves only CoA4 of the sender of the multi-binding off request in the
forwardi ng addressTheel IR geicketheplbbietssdainfy, andtdel 2t esitithesot hee ¢/ o
addresses, on the 25 entries of the nobile node MN in the binding cache
(2~). Thereapaekett hénpotwacdi iraperat i danks d@ma‘red ¥y tE®02102k0- 00 out
only to CoAd (~3 ) . Thereafter, as shown in FI? the nobile node MN is
able to recePVGCaSpaéﬁetuﬂﬁ§n1ﬁﬁe dor r egppndepe h@@%lQmJ B4 (Operathon in
the case of novenent between service areas) Fig. 16 is an illustration
showi ng the 8peiaFrbACNNleHEr cadBdwREFRULRe tREDPREKAGAENENTEGAL RAEPMDVES to

make a novenent between service areas of mobility
10 the application layer to the link layer. Further, the

input/output of variogs kinds. of data between the IP
packet processing unit é3, the c/o address generating
unit 25, the binding request generating unit 26 and the
multi-binding request generating unit 27 is possible.
15 As described in details hereinafter, the IP packet
managing unit 23 outputs the packet related to the
configuration of the c/o address to the c¢/o address
generating unit 25.
The application 24 performs input/output of the
20 packet between the IP packet processing unit 23 and
itself.
The c/é generating unit 25 configures new c/o
addresses, 1f required.
The binding request configuring unit 26 generates
25 a binding request packet for binding the c/o address

acquired from the c/o address generating unit 25 to the
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.10 agents. In the sane figure, the nobile node MN sends a nulti-binding on
request to the nobility agent MAL (~1) and thereafter noves. Receiving it,
the nobility agent MAL starts the tunnel forwarding to CoA4, probaiploe-GoA3~00
and probabl e CoAS (20 and 3~) in simlar fashion 15 to the operation

descri bed previously. Wien the nobile node MN detects the novenent between
service areas, as shown in Fig. 17, the nobile node. .M\.,acquiring .ring a
new . link ¢ /o address at the novenent destination, sends a nulti-binding
of f request 2Rome tdddreds|idy agent mbBile ~hofe WhNCh i $ha npwhapggation

not carried out in the prior art. The detection of the novenment between
servi ce areasratjuébe npdtket nodeasVN garte det eslibstsantficatvad deyd t ke opreati on
in which the nobile node MN acquires the address of the 25 new MA from RA
Recei vi ng t hemokilesy, ageatnMAl i vyaagdrt MALpsekett herddddsignhof tinod t he
entry of the 38 FP02- 0210- 00 nobil e node MN and del etes the c/o addresses
except for th23sebberladdresscéOndy vhith22nmahdi thentlhhgrbbter 2tjuest from
the forwarding address field on the entry of the nobile node MN ( 20 ).
Thereabter, a packeThd avdiesseindingheregbhést noerebdltisgt uanet - f d7war ded
only to CoAS (~) . Particularly, in the case where the nobile node MN
changes its coeneraees|iak metbssbindingr deeqhesheepaskevi cepaneashef
mobi l ity agents, as described above, 10 the nobile node MN has to send the
mul ti - bi ndi ng2everéegeesibed tnrtibitatign adamm Mihe | Ansddifacen 2b.the BU
packet to be sent to the nobility agent MA2 in the prior art.
The multi-binding "request packet is a packet for
requesting the mobile node MN to bind a plurality of
10 c/o addresses to the home address of the mobile node
MN. The multi—binding_request.packet thus generated is
forwarded to the mobility agent MAl via the IP packet
processing unit 23, the link processing unit 22 and the
interface 21.
15 (Packet format)
Fig. 6 1is an illustration showing a BU packet
used in a mobile telecommunication network adopting the
mcbility management system according tc the present
invention. In the same figure, the BU packet 1is
20 comprised of an IPvé header consisting of a sender
address (src address) and a destination address (dst
address); a binding update option; a home address
option; an alternate CoA sub-option; an MA option
control (MA optional control sub-option) in which an M

25 flag (M-flag) is set; and a payload.

The BU packet shown in the same figure includes
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Fig. 18 is an illustration show ng a BU packet 15 sendi ng operation carried
out in parallel with the above nulti-binding off request by the nobile node
M\. This BU packet sending operation is carried out as described igsodh®10-09
prier art . The nobile node MN, .. acquiring the new link c/o address,
notifies the 20 nobility agent MA2 and the home agent HA of the binding
information (OL and ~3). The new binding information is recorded at the
nobility agent MA2 and at the honme agent HA ( 2~ and ) . Thereafter, data
from the correaponsaliagnodeyIGN 284k | i i (~1),
as shown in Fig. 19. Tﬁg bi ndi ng in?oggas¥§%aﬂ%ﬁfFé§%?ﬂ%Pn%gi???3egy

FP02- 0210- 00 wgent tMAL ins-tieldl for sacdqinyi t a-mery digh fiteer

di sappears (~2 ) . Fig. 20 (a) shows tﬁe gperatig%ggﬁg?hégc E%qﬁﬁgFS t he
mobi | e node Mismavemlivicbimcienyice pé@gedt Babkapbi | thynaggat yMA LG
another, and Fig. 20 (b) the operation in the case where the nobil e node M\
noves in the servifce ahea pafckdre isanpudDbfidd yaageniulBi -bAnkhggt We s

di agrams, the portions added in the present system i ncl ude the

mul ti - Bi ndi ngrequeetjuespackef, est brat i as 10aandnbinding, souf t babikadi ng of f
request, and BU for MA indicated by bold face; and S201, S203, S204, and
S207 i ndi cat eBabyichieklyinés. the Fease 20héag, thkem-tfegohd | €f nodggWN
noves froma service area of one nobility agent MA to 15 another, the
nobi | e node Mhisr packetdsia msed - bondidiggamtrientiesy whietgbihBengl d
access router to the old nobility agent MA (S201). Thereafter, the nobile
node MN switchea theckebnneerees|iak te amolhérbandiagqubfs reques@ new
CoA (S202). At this tine, the old nobility agent 20 MA perforns the

confi gur at i onP3FkpF obalihe apnkt hnleinad sy penf oregueste becdteng ardceks

(82031 After that, the nobile node MN sends a nultibinding off request to
the otfl nobi I8yt hgeirdimg (8f64)remasteorpket haret ddents qadbiire hbede NN 25
generates a BU packet for the neM/nDbiIitg agent MA and sends it through a
new access ro%@é#e? PHRAhRERoSe to the BU packet.

The "multi-binding on request" stated herein is
an example of the "first request" stated in Claim 1,
Claim 5, Claim 6, Claim 9, Claim 10, and Claim 13. The
15 "multi-binding off request" stated herein is an example
of the "second request" stated in Claim 3, Claim 5,
Claim 8, and Claim 12.
(Contents of cache) .
Fig. 7 is a diagram showing the contents of a
20 cache memory of each mobility agent (corresponding to a
mobility management node) used in the present system.
The cache shown in the same figure is of a
configuration in which an M bit is added to each entry
in the conventional cache. In the same figure, where
25 the mobile nodes 1-4 are target addresses, the M bit is

off in all the entries and the forwarding addresses are
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FP02-0210-00 nobility agent MA (S205). Furthernore, the nobile node M
generates a BU packet for the hone agent HA and sends it through the new
access router to the home agent HA (S206). 5 On the other hand, ipphhbgg228-00
(b), when the nobile node MN noves within the service area of the sane
nobility agent MA, the nobile node MN first sends a multi-binding on

request through the old access router to the nobility agent MA (S201).

After this, 10 the nobile node MN switches the connected |ink to another

and acquires GoXNEVWERA (S202). At this tinme, the nobility agent MA perforns
the estimation of CoA and the binding process (S203). Then the nobile node

M\ generates a BU pagcket gf oshéhe rofd | Ebyragest A and-d&nhsendsn tahhrough
a new access router to the nobility agent MA (S207). This BU packet al so

serves as a natiy bindiwhg cof fti@questit Namedy, the woRi Iddne ageptr A
discontinues the nmult.i-binding at the timng of. receiving BUfor MA from

the nobile nodeedN tRE Siomddealdodde Storsd i adeng dmfar naddpesiss del et ed
after a |l apse of a fixed period, the nobile node MN sends the BU packet at
interval s of thdiNedit nest ofttheimmblLLi ttheagentr M | BakrdbAg drite @€ ess
router AR currently under connection in its service 25 area, and to the
hone agent eviorwardirsg adddnesyestate CORS5eVvEoAd) t Andt CoRvereris bedween
access routers). 41 FP02- 02| 0- 00 Besi des, the nobile node MN can send the
BU packet pera otheckklty dbrébeedobid i by agddtedd\ aridh hehbone agentonln the
system using the nethod of called "the 5 conventional nobile IP" or called
"t he hierarchidcdiymbidde | Pr, adddesersbE€dAgn elicds| WGoAthemndieCombi | e node
noves between links, the nobility managenent node is unable to establish a
new route of &t noisiundnode uflherefheenobi thenodeunnel fi eSorwaerdimg| ity
managenment 10 node of a new address. In contrast to it, in the present

syst eff t he moli4IisL tagkPrefrEbEd Pytalbie stashestfi rghas r Dbt ed regy
addresses of the nobile node and establish new routes before receiving a
noti fication AAIELTES ddtt©ROYSm t he nobile node. The bottomline is 15
that the nobiljty nmanagenent node extracts the hardware address fromthe
known c/ o addr@EerRd LoRf & iRFSAsTH Itk prefix to configure

prospective c/o addresses, which g?s ermtted decrease in the tine before
the establishnment of€% i pHERISS ¢ %ﬁémﬁ%ﬁ;Shown in Fig. 9, that the

hardware address of the mobile node MN is 00:00:77:77,
15 the link prefix of the home link of the mobile node MN
is 2010:10::/64, and the home address of the mobile
node MN is 2010:10::77:77. The addresses of the other
nodes . .and the link prefixes of the access routers AR1:
AR8 each are assumed to be as shown in Fig. 9. The
20 mobility agent MA2 has a configuration similar to that
of the mobility agent MAl. Specifically, the address
of the home agent HA is 2010:10::e0e0/64, the address
of the mobility agent MAl is 2020:10::elel/64, the
‘address of the mobility agent MA2 is 2020:20::e2e2/64,
25 the address of the correspondent node CN is

2030:10::e3e3/64, the prefix of links provided by the
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20 route. Since the present systemis configured so that when the nobile
node changes its connected |link to another, the nobility nanagenent node is
able to estinmate the probable new c/o addresses before arrival 25pgb-bheo-00
notification of the new c/o address fromthe nobile node at the nobility
managenent node, it is 42 FP02- 0210-00 feasible to construct a

t el ecommuni cati on system of the packet sw tching system quickly

establishing the new route and producing | ess packet |oss. (Mbility

nmanagenment ngtdess apsutebi RRLY i gaRAQITENL: 5 qar,0gf M pddt iheo frobihksy
managenment system descri bed above, the nobility managenent nethod as

follows is ashbevesd Banehy, athessethied drs mrRTODE | 2000 NROAgLeRNt tHEt hod of
controlling each of nobility managenment nodes 10 in a packet

t el ecomuni ggté DIk Netwarihk svp £bv COSPr byestite photdsst Yot eCIFS fouters
for providing links to a nobile node, and a plurality of nobility
managenent nooes: 301 : Mbagi tige ndud ity @ff t Ndnkebi beordded angd i thahi ch the
nobi | e node uses a honme address 15 continuously used even with change of a
connetted | iakcesms another ARd ascl200dddifesy @Algquiteedbdfeves§ timkge to a
connected |ink and specifying the nobile node in the con:~ected link, the
mobi | ity manageneded ney hbbdeceanpeissi nypuaerd AR axld2@86: sonf /@4y i bigest ep of
voluntarily configuring a plurality of new c/o addresses that are probably
used by the pobfie nédd iafkserprdmaiged obya Wonnactesds| irpkiteas HRA hes, in
response to a first request fromthe nobile node; and a storing step of
storing the Y0 =60t1y/@4, the prefix of links provided by the
access router AR7 1is 2000:70::/64, and the prefix of
10 links provided by the access router ARS8 is
2000:80::/64.
Each mobility agent MAl, MA2 holds in an "access
router 1list" (not illustrated in particular), access
routers in its service area and, positions (latitudes
15 and longitudes) of access routers around the service
area and link prefixes of radio links provided by the
access routers.
When the mobile node MN-moves-.in this state, the
operation shown in Fig. 10 is performed. In Fig. 10,
20 when the mobile node MN moves to a link of the access
router AR3 (@), it receives RA sent from the access

router AR3. Subsequently, the mobile node MN acquires

a link c/o address CoA3 (2000:30::77:77) and sends a BU

packet to the mobility agent MAL (@ ). Then the
25 mobility agent MAl enters it into the binding cache
( ® ). The mobility agent MAl sends a binding
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25 c/ o addresses thus configured, in binding relation with the hone address
of the nobile node in a cache. 43 FP02- 0210-00 Al so achieved is the

nmobi ity managenent nethod further conprising a forwardi ng step @P02weeno-00
receiving a packet to the hone address stored in binding relation with a
plurality of c/o addresses in the cache nmeans, 5 forwarding the packet to
the plurality of c/o addresses. The above forwardi ng step conprises
perform ng such control as to discontinue the forwarding operation to the
plurality ofackooatiddgssest tn téspowde leonade0Mlecofilereqfiest, f thel t he
nobi | e node. The above c/o address configuring step conprises: extracting a
prefix part hobma hod& HNoaaddr essdef at B8 pebkké hodehashamseadentof the
first request and extracting a hardware address of the nobile node from 15
an interfaceHpart@!f ,t hendi nhec/ homddraegsit pRAf erterg aisearo f ehean
access router |located wthin a predeterm ned range, on the basis of an
access rowerbindinganache (®).

5 When in this state the correspondent node CN
sends a packet to the mobile node MN, as shown in Fig.
11, the packet is tunnel-forwarded (tunneling) from the
home agent HA to the mobility agent and then is tunnel-
forwarded from the mobility agent to the mobile node
10 MN.

This state is the same as in the conventional
Hierarchical Mobile IP§6; but the operation specific to
the present system will be carried out if the mobile
node MN makes a movement from the access router AR3 to

15 the access router AR4 in Fig. 12.

In the same figure, the mobile node MN sends a
multi-binding on request to the mobility agent MAl and
thereafter moves (@). . Receiving the mnlti-hinding on
request, the mobility agent MAl performs a process of

20 producing probable CoA's according to the procedure
shown in Fig. 13. 1In this process, the mobility agent
is not notified of prospective CoA's from the outside,

but the mobility agent voluntarily configures the

prospective CoA's. Namely, the mobile node does not
25 notify the mobility agent of CoA's, but the mobility
agent itself configures prospective CoA's
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adding the interface part to a link prefix part 20 of an access router
nmeeting a condition for the search, thereby configuring a c/o address of

the nobile node. Wen this nDbility management nethod is adoptedFP@21@§10 00
nobi | ity nanagenent node, the nobility agent is able to independently
generate the information, which 25 is to be primarily notified of by the BU
packet, w thout notification, so as to omt the step of 44 FP0O2- 0210- 00
notifying the nobility agent of CoA or the step of notifying the honme agent

of the new npidddnaddent. tNerehyafedtci flet bRAlISMR REf AshtfPured
establi shment of the packet f orwar di ng toute. 5 Furthernore, the mobility

managenent Sfyls.[flenbéleéﬂlt@@d ﬁBQ‘éQcHRhMgeSptrB%a'EQ@ ldday gTRnagesEdd r Pr ogr am
as follows. Nanely, the programis a nobility managenent prograntfor

control ling achi ot r fMOhAEE ytﬁemacf%&ntcdmd@ﬁat NtBePaGkel ef lREOMNI cation
network, 10 which conprises a plurality of access routers for providing

links to a rmbiideidwaes mpdree MurEdditer of mobility management nodes for
managi ng nobility of the nobile node, and in which the nobile node uses a

home mddress 15 cai impusiy, useeneyae wobh 1GR§NgRy At amonnesd eeged i nk to
another and a c/o address acquired at every change to a connected |ink and

speci fyi ng tdte nabite-boAeing bhe maneent edstépksiohe, maly | éttyramnagenent
program conprising a c/o
the prefix portion "Prefix3" from the link c/o address
of the mobile node MN, which is a sender of the multi-
binding on request, and also extracts the hardware
10 address of the mobile node MN from the MN interface
portion "IF" (step S102).

In this case, the mobility agent extracts CoA of
the sender address from the multi-binding on request
packet and separates it into the prefix portion

15 2000:30::/64 and, the hardware address 00:00:77:77 of
the mobile node MN from the MN interface portion.

Then the mobility agent MAl searches the access
router list for 2000:30::/64 and identifies it as the
access router AR3 (step S103). Then the mobility agent

20 searches for other access routers located within a
predetermined range from the access router AR3, e.g.,
other access routers located within the radius of 3 km
(step S104). Supposing this search results in
selecting the access router AR2 and access router AR4

25 meeting the search condition, the link prefixes of the

access routers AR2 and AR4 are defined as Prefix2 and
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20 address configuring step of voluntarily configuring a plurality of new

c/ o addresses that are probably used by the nobile node after change of a
connected link to another, in response to a first request fromthepmhigoag-go
node; and a storing step of storing the plurality of 25 c¢/o addresses thus
configured, in binding relation with the hone address of the nobile node in

a cache. The 45 FPO2- 021 0- 00 nobility managenent nethod al so uses the

nobi ity managenent program further conprising a forwarding step of, when
receiving a paekéixto(sbephgmesaddress stored in binding relation with the
plurality of c/o addresses 5 in the cache neans, forwarding the packet to

the plurality of c/DhadiNessassrfHie apoveidor var diNh&dLD €OMPLeFes?
perform ng such control as to discontinue the forwardi ng operation to the

plurality of ahd @ddifdsdeshis despoase to abredenchrssuiesd €6 hhg mobil e
node. 10 The above c/o address configuring step conprises: extracting a
prefix part fppobahléi nkCechd. addr edmneflyt,he mble | ehaedeage a saadegsof the
first request and extracting a hardware address of the nobile node from an
interface par00000thg: 77 nkfciheaddibdds, nbmepeMN at ¢r added sear ehef pEnan
access router |located wthin a predeterm ned range, on the basis of an
access routerpréefix 2A00ad0i:ng6dhefi ther famee gmrtotivern ARDktpr Bbtaxnpart of
an access router neeting a condition for the search, 20 thereby configuring
a c/ o addr esspvpbahte nolfidre nod00: 2@co? di hg) nmediema f athe ecbadidrgrehi s
control programcan be selected fromvarious recordi ng nedia including

seni conduct or 2@@h®eF e80: MAgrat’d difskehe opebtae diosles MNanids tdddéd keonot
shown. 25 Wen the nobility managenment node is controlled using the
nobi | ity manafefehingr afediras? @edctd bet6460f the access router AR4

10 to obtain probable CoA4 (2000:40::77:77) (step S106).
These are used as link c/o addresses of the mobile node
MN. |

Referring back to Fig. 12, these 1link <c/o

addresses voluntarily configured by the mobility agent

15 MAl are added into the forwarding address field, while
the M bit is set on in the entry of the mobile node MN
on the binding cache (@).

When thereafter . receiving a capsuled packet
addressed to the mobile node MN, the mobility agent MAl

20 tunnel-forwards the packet to CoA3, probable CoA2, and
probable CoA4 according to the binding cache (®).

On the other hand, the mobile node MN, having
moved to a link provided by the access router AR4,
configures CoA4 (2000:40::77:77) from the link prefix

25 2000:40::/64 of the access router and the hardware

address 00:00:77:77 and uses it.
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FP02- 0210- 00 above, the nmobility agént is able to independently generate
the information, which is to be primarily notified of by the BU packet,

wi t hout notification,

so as to omt the step of notifying the nmobifadA~0210-00

agent of 5 CoA or the step of notifying the hone agent of the new nobility
agent, thereby reducing the tine before the establishnment of the packet
forwarding route. Industrial Applicability As descri bed above, the nobility
agent itself is 10 able to independently configure CoA to omt the step of
the nobil e node's ndhi fyengprhernaid,i t yoagest ebu€eA iy tbeadlephel t he
nobi | e node's notifying the home agent of the new nobility agent, so as to
reduce the tinelbeboretehe msbabki shvoelt OfiNt heopddketrelsor vesal ngahl rout e,

and thus the present

invention has the effect of capability of preventing

occurrence of thesetateern mbtthiaspacket mentlitpymddentcoMmrdspaerfdent ;node is
not delivered to the nobile node. 47 FP02-0210-00 CLAIMS 1. A nobility
managenment sysShenefnre, paockgackelte saaruin o rded ned Wook4 whineHie@spri ses a
plurality of access routers for providing links to a nobile node, 5 and a
plural bty of abbeki thenurzymntt bedesefodimisagi dgp nodridragt ofot he, nobil e
node, and in which the nobile node uses a hone address continuously used
even with chahbe oPrgsesfinestvsden nkis o eonfihewrend toc/ coaddresstagquired

at every change

perform the operation of the mobile node MN changing

the connected 1link and configuring CoA4 and the

operation

of the mobility agent MAl configuring

10 probable CoAd4. For this reason, at the time when the

15

20

25

mobile node MN configures CoA4. and starts using it, the
packet addressed to pfobable CoA4 has already been
delivered from the mobility agent MAl to the 1link of
the access router AR4.

Here the mobile node MN acquires a new link c/o
address in the link provided by the access router AR4,

according to the operation in the prior art, and then

.sends a BU packet Lo notify the mobility agent MAl of

CoAd4 (®), as shown in Fig. 14. This BU packet has the
M-flag of off and thus also serves as a multi-binding
off request. Receiving it, the mobility agent MAl
leaves only CoAd4 of the sender of the multi-binding off
request in the forwarding address field, sets the M bit
off, and deletes the other <¢/o addresses, on the

entries of the mobile node MN in the binding cache

(®). Thereafter, the forwarding operation is carried
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10 to a connected |link and specifying the nobile node in the connected
| i nk, wherein each of said nobility nanagenent nodes conpri ses cache neans
for storing binding between a hone address and a c/o address abowtobhe210-00
nobi | e node; 15 c/o address configuring neans for voluntarily configuring a
plurality of new c/o addresses that are probably used by the nobile node
after change of a connected |ink to another, in response tc a first request
fromthe nobile nodes and storing nmeans for 20 storing the plurality of c/o
addresses t hygt COREygtbedont n(@nding relation with the home address of the
nobil e node in said cache neans. 2. The nobility managenent system
according to C ai nTHeraheter N e@acbhelnsdind mhi 113y thaagesené nedes 25
further conprises forwardi ng neans adapted so that, when receiving a packet
to the honme MKdiessbsteorad récdBve EPR2AX2E0-Obmbi titk ngorekapbatiewtt h a
plurality of c/o addresses in said cache neans, the forwardi ng neans
forwards thenpaseker.to the plurality of c/o addresses. 3. The nobility
managenent system according to 5 Claim2, wherein said forwardi ng neans
perfobns suckOperation in the case of movement between service
areas)
Fig. 16 is an illustration showing the operation
in the case where the mobile node MN further moves to
make a movement between service areas of mobility
10 agents. In the same figure, the mobile node MN sends a
multi-binding on request to the mobility agent MAl (D)
and thereafter moves. Receiving it, the mobility agent
MAl starts the tunnel forwarding to CoA4, probable
CoA3, and probable CoA5 (@ and @) in similar fashion
15 to the operation described previously.
When the mobile node MN detects the movement
between service areas, as shown in Fig. 17, the mobile
node ..MN, .. acquiring -a new. link c/o address at the
movement destination, sends a multi-binding off request
20 to the mobility agent MA1 ( @ ), which is a new
operation not carried out in the prior art. The
detection of the movement between service areas at the
mobile node MN can be substantiated by the operation in
which the mobile node MN acquires the address of the

25 new MA from RA. Receiving the request, the mobility

agent MAl sets the M-flag off on the entry of the
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control as to discontinue the forwarding operation to the plurality of c/o
addresses, in response to a second request fromthe nobile node. 4. The

nobi ity managenent system according to 10 Caim1l1, wherein sai drgd®-0210-00
address configuring nmeans perforns a search for another access router

| ocated within a predeterm ned range from an access router, and configures
a c/o address of the nobile node on the basis of part of an address about

an access router 15 obtained by the search and part of an address about the

mobi | e node.dy; A Mk annoded Usetkd ds e Mok | dddr s edieddp s ysdm asset
forth in Aziml, which sends said first request that the mobility 20

nmanagenent nage Riehdied PhUHabkEY 0fogsp addr epsesmtiOtihgiR@MBgadsifess of
t he nobi|l e node under entry on a cache and that, when receiving a packet to

the hone addrefised fhemnmehe! eorededihe afEkiekist ¥ iRBAGRMTEIHe NaXther§ Or War d
the packet to the plurality of c/o 25 addresses thus bound, and which sends
sai d second deqyest hebdisCHdNUBNA9( @ ). Thereafter, a packet
5 addressed to the mobile node MN 1is tunnel-forwarded
only to CoA5 (@).
Particularly, in the case where the mobile node
MN changes its connected link across the border between
service areas of mobility agents, as described above,
10 the mobile node MN has to send the multi-binding off
request to the mobility agent MAl, in addition to the
BU packet to be sent to.the mobility agent MA2 in the
prior art.
Fig. 18 is an illustration showing a BU packet
15 sending operation carried out in parallel with the
above multi-binding off request by the mobile node MN.
This BU packet sending operation 1is carried out as
described--in- the priocr art. - The mobile node MN,
acquiring the new 1link c¢/o address, notifies the
20 mobility agent MA2 and the home agent HA of the binding
information (Q and @). The new binding information is
recorded at the mobility agent MAZ2 and at the home
agent HA (@ and @).
Thereafter, data from the correspondent node CN
25 is delivered to the mobile node MN (Q), as shown in

Fig. 19. The binding information held at the mobility
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FP02-0210-00 the forwarding operation to the plurality of c/o addresses
when the nobil e node obtains a new c/o address in a newlink. 6. A nobility
managenent nethod of controlling 5 each of nobility managenment neggs-phi18-00
packet tel ecommuni cation network, which conprises a plurality of access
routers for providing links to a nobile node, and a plurality of nobility
managenent nodes for nanagi ng nobility of the nobile node, and 10 i n which
sai d nobil e node uses a honme address continuously used even with change of
a connect ed_éi@ﬂfttﬂA@”%hﬁél@”@o% G YA RSS Fetbd esh @t tRYBEYF£OANGE TO a
connected |ink and specifying the nobile node in the connected Iink, 15
sai d nmobility; grent@vet hod conprising a c¢/o address configuring step
of voluntarily configuring a plurality of new c/o addresses that are
probably used -- byighe2oobi) esnowle ehéesp&hangenoin ehe0pAgEt gleténk tp
another, in response to a first request fromsaid 20 nobile nodes and a
storing steptipé stoWiilRg hbaeplMN akicksof bR addeesseset Mise£0RI gared, in
binding relation with the honme address of the nobile node in a cache. 7.
The npbil it ymemhByeyenigera hod acsordidithd 2and ariy 6, dairther €paprising
a forwarding step of, when receiving a packet to the home address stored in
50 FP02- 02dPe Ot bomdimothiel atsomwheid thelmoibils ynodle Vo addsesses in
sai d cache neans, forwarding the packet to the plurality of c/o addresses.
8. The nobilthy smrmageseateaedhodhacsandi ngbtdibyChgent7MaAvWheIri theai d
forwardi ng step conprises perform ng such control as to discontinue the

f orwar di ng oper atiaoramst hehpl poaltiibypsofadeled dddrigssgsresent esponse to a
second request fromthe nobile node. 9. The nobility managenent et hod
accordi ng toinolgie fkhe, mbbterhisdingcon adeluesst cooRgues nimat pn
conprises: extracting a prefix part froma link c/o address of the nobile
nodel@s a sewridrbdndsagd Muddst -bdagddsig aff exequest ngaadh&Udviene MAIdr ess of

the nobile node froman interface part of the link c/o address r
indicated by bold face; and 5201, S203, sS204, and 5207

indicated by thick lines.
In Fig. 20 (a), when the mobile node MN moves
from a service area of one mobility agent MA to
15 another, the mobile node MN first sends a multi-binding
on request through the old access router to the old
mobility agent MA (S201). Thereafter, the mobile node
MN switches the connected link to another and acquires
a new CoA (S202). At this time, the old mobility agent
20 MA performs the configuration of probable CoAs and also
performs the binding process (S203).
After that, the mobile node MN sends a multi-
binding off request to the o0ld mobility agent MA
(S204) . Subsequent thereto, the mobile node MN
25 generates a BU packet for the new mobility agent MA and

sends it through a new access router to the new
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15 perform ng a search for an access router |ocated within a predeterm ned
range, on the basis of an access.i router list: and adding said i.nt.PrarP
part .to a.,l.ink prefix part of an access router neeting a condi taggp o1 0-00
the search,i 20 thereby configuring a c/o address of the nobile node. 10. A
mobi | ity managenment program for controlling each of nmobility managenent

nodes in a packet tel econmunication network, which conprises a plurality of
access routers for providing links to 25 nobile node, and a plurality of

nobi ['i ty managepent tpodgentoMANMIZ2QisNg Melirkheymekel henaohiche 180dg4eand 51
FP02-0210-00 in which said nobile node uses a hone address continuously

used even witMNChgsgerafest aormechadkeinkfd® anet hegmandgane/ ymddrgss
acquired at every change to a connected |ink and specifying the nobile node

in 5 the conneehdd litk{thsaiudhnobhéi tnewTBABEEEENtr PItRYT ABLCAIAY | BibRig @ c/ 0
address configuring step of voluntarily configuring a plurality of new c/o
addr esses t haagane BRolaBDY)used by the nobile node after change of a
connected link to 10 another, in response to a first request fromsaid

nobi | e5node; and a Ghorihg <sttdyerof hahdypi npgnt I qal ueal i tly) pf wiled addeesses

t hus configured, in binding relation wth the home address of the nobile
node in a cachebil® IhdeThENnmmuvds ywithagentrt $eogteen acear dbhgthe G aim
10, further conprising a forwarding step of, when receiving a packet to the
home address saveedobnlbitydiaggntelMyt,i drhavindbile pbde MNi fyret eknds
addre-sses in said cache neans, forwarding the packet to the 20 plurality
of c/o addres3esnulbi-rhedindi | ¢ny reqshetthrugr arheccoldi ngectes€l ai m
11, wherein said forwardi ng step conprises performng such control as to

di sconti nue tREUEBEwACi HRE opePatiisy tagae BRur(@20dy .of Aftemddhésses, 25
in response to a second request fromthe nobile node. 13. The nobility
nanagéﬁent prgbﬁaﬂmgﬁk%ﬁ(ﬂqﬂfq()Myz switches the connected 1link to

another and acquires a new CoA (S202). At this time,
the mobility agent MA ﬁerforms the estimation of CoA
and the binding process (S203). Then the mobile node
MN generates a BU packet for the mobility agent MA and

15 sends it through a new access router to the mobility
agent MA (S207). This BU packet also serves as a
multi-binding off request. Namely, the mobility agent
MA discontinues the multi-binding at the timing of.
receiving BU for MA from the mobile node MN.

20 Since all the stored binding information is
deleted after a lapse of a fixed period, the mobile
node MN sends the BU packet at intervals of a fixed
time to the mobility agent MA including the access
router AR currently under connection in its service

25 area, and to the home agent even in a stationary state

(or even without movement between access routers).
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FP02-0210-00 O aim 10, wherein said c/o address configuring step conpri ses:
extracting a prefix part froma link c/o address of the nobile node as a
sender of said first request and extracting a hardware address of FR¢e-0210-00
nmobile 5 node froman interface part of the link c/o address; performng a
search for an access router |ocated within a predeterm ned range, on the
basis of an access router list; and adding said interface part to a link
prefix part 10 of an access router neeting a condition for the search,

t hereby confiBafidas.a Ehe dwrkiks @pdﬁhé"m?rolﬁalrb pedd. the RUnddkethode
conprising: sending nmeans for sending a first request that a nmobility
managenent ndEifHERE I3 ukgl i E§e ofmalyid ity adaressddht @rgl hbhe dudi®ess of

t he nobi|l e node under entry on a cache and that, when receiving a packet to
the home addra@%f the nobile node, the mobility managenent node forward

sad packet to the pluralJ.ity of. c/o addresses thus bound; and 20 receiving
means for receivingsaFaepaoi&ien r HAsREt tTde f PERTeSI PiokrlLilefd meyenent
node in response to the first request sent from sajd sendin ans.. 15. The
mobi | & node HKIBIAHPID cMePrhie4, 1B Her &or n the :}Hb‘?qgaer%cfeﬂacqui res
a new c/o address in_a,new |ink, said sendin ans sends a secqnd 53

FP02- 0210- 00 ™ CIFG) difst o SRELDE o BEG rug‘ﬁrYg oPRT At £he” PR
plurality of r}c{{c% addr esses , managenent_ et hod controlling

each of nobi | rf&%‘é%%n%ﬂ?w%gﬁeil_gﬁgy bbék&o%qﬁ@yem“beéﬂ diPFet wor k,
toLeh, SO 568 AL AL SO L nIFOPASIENL TOES R EIRAIY
cont ousl e SUFE b, EUANAE, B, ARNSHLESAIN o igidBfenand @
Loe TRO e, "Hiad ok CHMPCLAG-LLRY. O I LY EBNARSTORh M0
present system the mobility management node is able to
estimate probable new addresses of the mobile node and
establish new routes before receiving a notification of
a new address from the mobile node. The bottom line is
15 that the mobility management node extracts the hardware
address from the known c/o address and combines it with
each link prefix to <configure prospective c/o
addresses, which has permitted decrease in the time
before the establishment of the packet forwarding
20 route.
Since the present system is configured so that
when the mobile node changes its connected link to
another, the mobility management node 1is able to
estimate the probable new c/o addresses before arrival

25 of the notification of the new c/o address from the

mobile node at the mobility management node, it is
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a c/o address configuring step in which said nobility managenent node
voluntarily configures a 15 plurality of new c/o addresses that are
probably used by the nobile node after change of a connected |innkpad»-0210-00
another, in response to a first request fromsaid nobp,|le node: a-nd .

a storing step in which said nobility nmanagenent 20 node stores the
plurality of c/o addresses thus configured, in binding relation with the
hone address of the nobile node in a cache. 17. The nobility nmanagenent
met hod accorgifig g1 @Rid8nkh rddt tdhede I a8 ST tind @ Ste i n 25
whi ch, when receiving a packet to the honme address stored in binding
rel ation w tdyckd¥ UsRktEMifh Wysteh bPER102 11 Ubadkhiasseshin i d cache
the nobility managenent node forwards the packet to the plurality of c/o
addresses. IgutHhernpdddukirapagaepadrdthabsecording to daim 17,
wherein in said forwarding step said nobility 5 nmanagenent node perforns
such control (M itlo i s aRmMagetRithembatvar dang opebhtion trarddmermpntral ity of

c/ o addresses, in response to a second request fromthe nobile node. 19.
The mpbi | it prapagement nmethod according to 10 Claim 16, wherein in said
c/o address configuring step, said nobility nanagement node. extracts a
prefix part from ad i nkhe/ omadiiesyg omanhgemebitl e modems desenidad of t he
first request and extracts a hardware address of the nobile node from an
interface pardowd, t hael imibil Dty5 raddoesentsaindthodi 1das yEadhayener® node
performs a search for an access router located within a predeterm ned -
range, on trechissied of Namelkycesshe cmatbed| iist o aeliderfty fyamrgengitural ity
of access routers for providing 20 links to the nobile node, and said
nobi | ity mamefermehtohoen bokisl 520 edeh 9 F deedphitY tRARAYISRIN Hrddss part of
an access router neeting a condition for the search, thereby configuring a
c/ o0 Bdress ot 2 hpaakst| seasgemmes iggt iRNnHIHEHALK  neHEGE R OERE S or
managi ng nobility of a nobile node, conprising: 55 . ,
a plurality of access_routersufor providing links to a
mobile node, and a plurality of mobility management
nodes for managing mobility of the mobile node, and
in which the mobile node uses a home address
15 continuously used even with change of a connected link
to another and a c/o address acquired at every change
to a connected link and specifying the mobile node in
the connected'link,
the mobility management method comprising a c/o
20 address configuring step of voluntarily configuring a
plurality of new c/o addresses that are probably used
by the mobile node after change of a connected link to
another, in response to a first request from the mobile
node; and a storing step of storing the plurality of

25 c/o addresses thus configured, in binding relation with

the home address of the mobile node in a cache.
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FP02-0210-00 cache neans for storing binding between a hone address and a
c/ o address about the nobile node; c/o address configuring neans for
voluntarily configuring a plurality of new c/o addresses that areF?OZ—OZlO—OO
probably used by the nobile node after change of a connected link to
another, in response to a first request fromthe nobile node; and storing
nmeans for storing the plurality of c/o addresses thus configured, in

binding relation with the 10 hone address of the nobile node in said cache

roans, 21 The mobididy gBAagesENt N0t 6019100 LA Judder

conprising forwarding nmeans ftor, en receilving to the

address st or ed;dthdd ndimge &l ié’%d’)‘iﬁﬂ@iﬁq hge@épq tye Of1d P £51 in 15

sai d cache neans, forwardi ng the packet to urality of c/o addresses.

22. The mobi | tph JRAAGRIEIHe NOE AREHANG ddr dd AMZhamdareldy ol d

.forwa.rc~ing neans perforns such . control as to discontinue

forwar di ng operat i #nptaraithe ol WAl idyaissd® addrassesche desponse to a
second request fromthe nobile node. 23. The nobility nmanagenent node

accor ij ng t o fdaidnfihg Whenei n ik tc/ or@ddress GONfi A dng geans perforns
a search for another access router |ocated 25 within a priedeterm ned range
froman accesidrdssis. and configures a c/o address of the nobile node on

t he 56 FP02- 0210-00 basis of part of an address about an access router

obtai ned by the seameh apdvparfowiagdirefldiseep aboMbribes i@ modsy 57
CAY. AL. A9. AF . AYL. AF&2. Al 9. A" . A3’ . AY". A " . A39. AKL. A392. A

9. ASE. AFL. As.sAfeh AlorATd 2 . 2A9Z AL sorA LrARs the SASaridg Apd A idh

S.AL. A92. AL A" . A3L2. AL. AN . Ays. A3L. AYl . AL. A

. A3s. AL2. ASY.tAB tIAY" PAUraldRa%. Aof A%/ocAAddteddes AOBNz response to a
10 second request from the mobile node.

The above c/o address configuring step comprises:
extracting a prefix part from a link c/o address of the
mobile node as a sender of the first request and
extracting a hardware address of the mobile node from

15 an interface part of the link c/o address;

performing a search for an access router located
within a predetermined range, on the basis of an access
router list; and

adding the interface part to a link prefix part

20 of an access router meeting a condition for the search,
thereby configuring a c/o address of the mobile node.

When this mobility management method is adopted
in the mobility management node, the mobility agent is
able to independently generate the information, which

25 is to be primarily notified of by the BU packet,

without notification, so as to omit the step of
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{VYy%0l0% " & ddcreds1 096 ¢ {dur idPY&tbp- *10¥B1luntarily configuring a
plurality of new c/o addresses that are probably used
by the mobile node after change of a connected link to
another, in response to a first request from the mobile
node; and a storing step of storing the plurality of

25 c/o addresses thus configured, in binding relation with

the home addreés of the mobile node in a cache. The
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mobility management method also uses the mobility
management program further chprising a forwarding step
cf, when receiving a packet to the home address stored
in binding relation with the plurality of c¢/o addresses

5 in the cache means, forwarding the packet to the

plurality of c/o addresses. The above forwarding step
comprises performing such control as to discontinue the
forwarding operation to the plurality of c/o addresses,
in response to a second request from the mobile node.

10 The above c/o address configuring step comprises:
extracting a prefix part from a link c¢/o address of the
mobile node as a sendér of the first request and
extracting a hardware address of the mobile node from
an interface part of the link c¢/o address;

15 performing a search for an access router located
within a predetermined range, on the basis of an access
router list; and

adding the interface part to a link prefix part
of an access router meeting a condition for the search,

20 thereby configuring a c/o address of the mobile node.

A recording medium for recording this control
program can be selected from various recording media
including semiconductor memories, magnetic disks,
optical disks, and the like not shown.

25 When the mobility management node is controlled

using the mobility management program as described
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above, the mobility agent 1is able to independently
generate the information, which 1is to be primarily
notified of by the BU packet, without notification, so
as to omit the step of notifying the mobility agent of
5 CoA or the step of notifying the home agent of the new
mobility agent, thereby reducing the time before the
establishment of the packet forwarding route.
Industrial Applicability
As described above, the mobility agent itself is
10 ~able to independently configure CoA to omit the step of
the mobile node's notifying the mobility agent of CoA
or the step of the mbﬁile node's notifying the home
agent of the new mobility agent, so as to reduce the
time before the establishment of the packet forwarding
15 route, and thus the present invention has the effect of
capability of preventing occurrence of a state in which
a packet sent from the correspondent node is not

delivered to the mobile node.
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YBESL0%R () - DHC AYd BN B APIONE {Jr PRSILYEN G )1 Btksl to a mobile node,
5 and a plurality of mobility management nodes for
managing mobility of the mobile node, and
in which the mobile node uses a home address
continuously used even with change of a connected link
to another and a c/o address acquired at every change
10 to a connected link and specifying the mobile node in
the connected link,
wherein each of said mobility management nodes
comprises cache means for storing binding between a
home address and a c/o address about the mobile node;
15 c/o address configuring means for voluntarily
configuring a plurality of new c/o addresses that are
probably used by the mobile node after change of a
connected link to another, in response tc a first
request from the mobile node; and storing means for
20 storing the plurality of c/o addresses thus configured,
in binding relation with the home address of the mobile
node in said cache means.
2. The mobility management system according to
Claim 1, wherein each of said mobility management nodes

25 further comprises forwarding means adapted so that,

when receiving a packet to the home address stored in
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("10%* % & ()corvisk BEg &tp) -dildddntiniey Wh8 FOYHATELAY- opkRME(BR (Do
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f,10%Re' &&' ()-1 % , 10%, & ()-)"*p* +C+WY+de[ -410u, <t10%i, & ()- ff8
100,39 () - OGHEIR, &r()wherﬁg#m%el (®/9) address] 0opngigyringa neans
f,10% u, ! & () -1 9%&Z+[ +\ +i +++, 0, bA410u, 10%K & ()- &L0%J & ()- 3 10%J & ()-
@O%N & ()- GETIOWYR f)-SRFE DU igrh, Anoher[ ARFEGE, Ioyser located

within a predetermined range from an access router, and
configures a c/o address of the mobile node on the
basis of part of an address about an access router
15 obtained by the search and part of an address about the
mobile node.
5. A mobile node used in the mobility management
system as set forth in Claim 1,
which sends said first request that the mobility
20 management node bind a plurality of c/o addresses to
the home address of the mobile node under entry on a
cache and that, when receiving a packet to the home
address of the mobile node, the mobility management
node forward the packet to the plurality of c/o
25 addresses thus bound, and

which sends said second request to discontinue
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to another and a c¢/o address acquired at every change
to a connected link and specifying the mobile node in
the connected link,

15 said mobility management method comprising a c/o
address coﬁfiguring step of voluntarily configuring a
plurality of new c/o addresses that are probably used
by the mobile node after change of a ~onnected link to .
another, 1in response to a first request from said

20 mobile node; and a storing step of storing the
plurality of c/o addresses thus configured, in binding
relation with the home address of the mobile nﬁde in a
cache.

7. The mobility management method according to

25 Claim 6, further comprising a forwarding step of, when

receiving a packet to the home address stored in
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S 0 R SR SRR R e e
3M10% " & () - yéq@@@@lgdé extracting a hardware address of the mobile
node from an interface part of the link c/o address; ;
15 performing a search for an access router locate&
within a predetermined range, on the basis of an access

router list; and f

adding said interface part to a.link prefix paré

of an access router meeting a condition for the search;
20 thereby configuring a c/o address of the mobile node.

10. A mobility management program for

controlling each of mobility management nodes in a

packet telecommunication network, which comprises al

plurality of access routers for providing links to a|

.25 mobile node, and a plurality of mobility management

nodes for managing mobility of the mobile node, and
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1096&-() Vi€ )redation with the. plurality of c/o addresses in
said cache means, forwarding the packet to the
20 plurality of c/o addresses.

12. The mobility management program according to
Claim 11, wherein said forwarding step comprises
performing such control as to discontinue the
forwarding operation to the plurality of c¢/o addreéses,

25 in response to a second request from the mobile node.

13. The mobility management program according to
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adding said interface part to a link prefix part
10 of an access router meeting a condition for the search,
thereby configuring a c¢/o address of the mobile node.
14. A mobile node comprising:
sending means for sending a first request that a
mobility management node bind a plurality of c/o
15 addresses to a home address of the mobile node under
entry on a cache and that, when receiving a packet to
the home address of the mobile node, the mobility
management node forward said packet to the plurality of
c/o addresses thus bound; and
20 receiving means for receiving said packet
transmitted from said mobility management node in
response to the first request sent from said sending
means.
15. The mobile node according to Claim 14,

25 wherein when the mobile node acquires a new c/o address

in a new link, said sending means sends a second
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each of mobility management nodes in a packet
5 telecommunication network, which comprises a plurality
of mobility management nodes for managing mobility of a
mobile node and in which said mobile node uses a home
address continuously used even with change of a
connected link to another, and a c/o address acquired
10 at every change to a connected link and specifying the
mobile node in the connected link,
said mobility management method comprising:
a c/o address configuring step in which said
mobility management node voluntarily configures a
15 plurality of new c/o addresses that are probably used
by the mobile node after change of a connected link to
another, in response to a first request from said
.mobile node; and .
a storing step in which said mobility management
20 node stores the plurality of c¢/o addresses thus
configured, in binding relation with the home address
of the mobile node in a cache.
17. The mobility management method according to
Claim 16, further comprising a forwarding step in

25 which, when receiving a packet to the home address

stored in binding relation with a plurality of c/o
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for an access router located within a predetermined
range, on.-the .basis of an access router 1list for
identifying a plurality of access routers for providing
20 links to the mobile node, and
said mobility management node adds said interface
part to a link prefix part of an access router meeting
a condition for the search, thereby configuring a c/o
address of the mobile node.
25 20. A mobility management node for managing

mobility of a mobile node, comprising:
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c/o address configuring means for voluntarily
configuring a plurality of new c/o addresses that are
5 probably used by the mobile node after change of a
connected 1link to another, in response to a first
request from the mobile node; and
storing means for storing the plurality of c/o
addresses thus configured, in binding relation with the
10 home address of the mobile node in said cache means.
21. The mobility management node according to
Claim 20, further comprising forwarding means for, when
receiving a packet to the home address stored in
binding relation with a plurality of c/o addresses in
15 said cache means, forwarding the packet to the
plurality of c/o addresses.
22. The mobility management node according to
Claim 21,: wherein said .forwarding. means performs such
control as to discontinue the forwarding operation to
20 the plurality of c/o addresses, in response to a second
request from the mobile node.
23. The mobility management node according to
Claim 20, wherein said c/o address configuring means
performs a search for another access router located

25 within a predetermined range from an access router, and

configures a c/o address of the mobile node on the
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