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(57) An object of the present invention is to de-
crease a care-of address update duration in switching
of a link used for connection to an IP network by a mobile
node (MN). MN acquires a list of access routers (ARs)
existing on neighboring links to the link used for connec-
tion by the mobile node and creates a list of care-of ad-
dresses (CoAs) corresponding to the respective ARs
entered in the list, each CoA being used as a destination
of MN at a link on which an AR corresponding thereto
exists. After the change of the connected link, MN ac-
quires a data link layer address of AR existing on the
link after the change and detects a default router on the
basis of the address with reference to the access node
list. Furthermore, MN detects a CoA with a network pre-
fix corresponding with a subnet prefix of the default rout-
er, as a primary CoA and requests MAP to register a
binding between the primary CoA and HoA.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to the technology
concerning Internet Protocol version 6 (IPv6) and, more
particularly, to a mobile node, a mobility control appara-
tus, a communication control method, a communication
system, and a data format.

Related Background Art

[0002] In the Internet through Internet Protocol ver-
sion 6 (IPv6) (for example, reference is made to "S.
Deering and R. Hinden, "Internet Protocol, Version 6
(IPv6) Specification", Request For Comments 2460, De-
cember, 1998"), Mobile IPv6 (e.g., reference is made to
"C. Perkins and D. B. Johnson, "Mobility Support in
IPv6", draft-ietf-mobileip-ipv6-18.txt, June, 2002") is
presented as a conventional technique enabling a node
to maintain communication with a correspondent node
even if it successively changes connected links with
movement. Mobile IPv6 provides definitions of Mobile
Node (MN) which is a node moving on the Internet, and
Home Agent (HA) which exists on a predetermined link
of Internet and which forwards a packet addressed to
MN, to MN. MN uses a Home Address (HoA) determined
from a link on which HA used by itself exists, and a Care-
of Address (CoA) determined from a link on which MN
itself exists at present. MN updates the CoA to another
upon every migration. Then MN sends a Binding Update
(BU) message to HA to advertise HA of a binding indi-
cating a correspondence between the HoA and the new
CoA. HA puts a packet addressed to the HoA of MN,
which was sent from a correspondent of MN, into a pack-
et addressed to the new CoA indicated by the binding,
and forwards it to the CoA. Mobile IPv6 guarantees com-
munication between MN and the correspondent node
by the above-described operation.
[0003] HA continues forwarding packets to the old
CoA, before MN migrates to switch its link connected to
the Internet and then update the CoA to the new and
before HA updates the binding of MN under its manage-
ment. After completion of the binding update process,
HA starts forwarding packets to the new CoA. Since
packets having been forwarded to the old CoA are for-
warded to the link used for connection before the migra-
tion by MN, they are not received by MN to end in burst
packet loss.
[0004] In order to decrease the duration of the binding
update process leading to the burst packet loss, there
is a proposal to implement Hierarchical Mobile IPv6
adopting Mobility Anchor Point (MAP) between HA and
MN (e.g., reference is made to "H. Soliman, et
al., "Hierarchical MIPv6 mobility management
(HMIPv6)", draft-ietf-mobileip-hmipv6-06.txt, July,

2002"). In Hierarchical Mobile IPv6, HA manages the
binding between HoA and MAP address, and MAP the
binding between HoA and CoA. When MN switches its
connected link in an identical MAP domain, there is no
need for updating the binding managed by HA and it is
sufficient to updating only the binding managed by MAP.
Since a transmission delay between MN and MAP is
smaller than that between MN and HA, the binding up-
date duration with MAP becomes shorter than that with
HA. Therefore, in switching the connected link in the
same MAP domain, Hierarchical Mobile IPv6 can de-
crease the burst packet loss more than Mobile IP.

SUMMARY OF THE INVENTION

[0005] However, Hierarchical Mobile IPv6 achieves
no decrease of the CoA update duration which is anoth-
er factor to cause the burst packet loss. MN becomes
able to update the CoA after it receives a Router Adver-
tisement (RA) message from an Access Router (AR) ex-
isting on the connected link to detect a default router.
MN can receive the RA either by receiving the RA trans-
mitted at regular intervals by the access router or by
sending a Router Solicitation (RS) message to the ac-
cess router on the connected link by itself to request
transmission of the RA. With reception of the request to
transmit RA by RS from MN, however, the access router
will not transmit it at once, but will transmit the RA with
addition of a random transmission delay of at most 500
[msec] (e.g., reference is made to "T. Narten, et
al., "Neighbor Discovery for IP version 6 (IPv6)", Re-
quest For Comments 2461, December, 1998"). There-
fore, the CoA update takes the time of at most 500
[msec].
[0006] The present invention has been accomplished
in order to solve the above problem, and an object of
the invention is to provide a mobile node, a mobility con-
trol apparatus, a communication control method, a com-
munication system, and a data format capable of reduc-
ing the CoA update duration necessary between estab-
lishment of a connection of the mobile node with a data
link layer and completion of the CoA update when the
mobile node switches a link connected to the IP network,
to another.
[0007] In order to achieve the above object, a mobile
node according to the present invention is a mobile node
making up a communication system based on Internet
Protocol version 6, together with a mobility control ap-
paratus for managing movement of the mobile node,
and with an access node providing a link for the mobile
node to be connected to a packet communication net-
work, the mobile node comprising: list acquiring means
for acquiring a list of access nodes existing on neigh-
boring links to the link used for connection by the mobile
node; care-of address (CoA) list creating means for cre-
ating a list of CoAs corresponding to the respective ac-
cess nodes entered in the acquired access node list,
each CoA being used as a destination address of the
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mobile node at a link on which an access node corre-
sponding thereto exists; access node address acquiring
means for, where the mobile node changes the connect-
ed link to another link, acquiring a data link layer address
of an access node existing on the link after the change;
default router detecting means for detecting a default
router on the basis of the acquired data link layer ad-
dress with reference to the access node list; primary
CoA detecting means for detecting a CoA with a network
prefix corresponding with a subnet prefix of the default
router, as a primary CoA from the list of CoAs; and path
update requesting means for requesting the mobility
control apparatus to update a path of a packet ad-
dressed to the mobile node, by the primary CoA.
[0008] In this mobile node, the list acquiring means
acquires the list of access nodes existing on the neigh-
boring links to the link used for connection by the mobile
node and, the CoA list creating means creates the list
of CoAs corresponding to the respective access nodes
entered in the access node list thus acquired, each CoA
being used as a destination of the mobile node at a link
on which an access node corresponding thereto exists.
When the mobile node changes its connected link to an-
other, the access node address acquiring means then
acquires the data link layer address of the access node
existing on the link after the change and the default rout-
er detecting means detects the default router on the ba-
sis of the data link layer address acquired with reference
to the access node list. Furthermore, the primary CoA
detecting means detects the CoA with the network prefix
corresponding with the subnet prefix of the default rout-
er, as a primary CoA from the list of CoAs, and the path
update requesting means requests the mobility control
apparatus to update the path of the packet addressed
to the mobile node, by the primary CoA.
[0009] As described above, after the change of the
connected link, the mobile node detects the default rout-
er and primary CoA, based on the access node list of
access nodes existing on the neighboring links, held in
advance, and on the CoA list, and requests the mobility
control apparatus to update the path of the packet ad-
dressed to the mobile node, by the primary CoA. For
this reason, upon a change of the connected link, the
mobile node is able to instantaneously send the update
request for update of the CoA to the mobility control ap-
paratus, whereby it is feasible to significantly decrease
the CoA update duration necessary between establish-
ment of the connection of the mobile node with the data
link layer, and completion of the update of the CoA.
[0010] The list acquiring means comprises: access
node advertising means for advertising the mobility con-
trol apparatus of information about the access node ex-
isting on the link used for connection by the mobile node;
access node list requesting means for requesting the
mobility control apparatus to send the list of access
nodes existing on the neighboring links to the link used
for connection by the mobile node; and access node list
acquiring means for acquiring the list of access nodes

on the neighboring links, which was created by the mo-
bility control apparatus, from the mobility control appa-
ratus.
[0011] Namely, in the list acquiring means, the access
node advertising means advertises the mobility control
apparatus of the information about the access node ex-
isting on the link used for connection by the mobile node.
The mobility control apparatus, receiving this advertise-
ment, becomes able to create the access node list in
which access nodes are registered. Then the access
node list requesting means requests the mobility control
apparatus to send the access node list of access nodes
existing on the neighboring links to the link used for con-
nection by the mobile node, and the access node list
acquiring means is able to acquire the access node list
of access nodes on the neighboring links thus created
by the mobility control apparatus, from the mobility con-
trol apparatus.
[0012] The above mobile node can also be construct-
ed in either of configurations as described below.
[0013] The access node advertising means enters the
information about the access node existing on the link
used for connection by the mobile node, into an access
node option appended to a binding update message di-
rected to the mobility control apparatus, thereby adver-
tising the mobility control apparatus of the information
about the access node.
[0014] The access node list requesting means re-
quests the list of access nodes existing in the neighbor-
hood to the link used for connection by the mobile node,
using a newly defined message, or a message field ap-
pended to a binding update message directed to the mo-
bility control apparatus.
[0015] The access node list acquiring means acquires
the list of access nodes existing in the neighborhood to
the link used for connection by the mobile node, using
a newly defined message, or a message field appended
to a binding acknowledgment message from the mobility
control apparatus.
[0016] Incidentally, the above access node may be
comprised of only an access router, or may be com-
prised of an access router, and an access point for pro-
viding an access link for the mobile node. According to
such configurations of the access node, the access
node advertising means, access node address acquir-
ing means, and default router detecting means each can
be constructed as follows.
[0017] Where the access node is an access router,
the access node advertising means advertises the mo-
bility control apparatus of a network layer address and
a data link layer address of the access router as the in-
formation about the access node; where the access
node is comprised of an access router, and an access
point for providing an access link for the mobile node,
the access node advertising means advertises the mo-
bility control apparatus of a network layer address and
a data link layer address of the access router, and a data
link layer address of the access point as the information
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about the access node.
[0018] Where the access node is an access router,
the access node address acquiring means acquires the
data link layer address by using a predetermined infor-
mation exchange message for exchange of information
between an IP layer and a data link layer to advertise
the IP layer of a data link layer address of the access
router existing on the link after the change; where the
access node is comprised of an access router, and an
access point for providing an access link for the mobile
node, the access node address acquiring means ac-
quires the data link layer address by using the predeter-
mined information exchange message to advertise the
IP layer of a data link layer address of the access point
existing on the link after the change.
[0019] Where the access node is an access router,
the default router detecting means searches the access
node list for an access router corresponding with the da-
ta link layer address of the access router acquired, and
defines the access router obtained by the search, as a
default router; where the access node is comprised of
an access router, and an access point for providing an
access link for the mobile node, the default router de-
tecting means searches the access node list for an ac-
cess router existing on a subnet identical to that of an
access point existing on the link after the change, with
reference to the data link layer address of the access
point acquired and the access node list, and defines the
access router obtained by the search, as a default rout-
er.
[0020] A mobility control apparatus according to the
present invention is a mobility control apparatus for
managing movement of a mobile node on the basis of
Internet Protocol version 6, the mobility control appara-
tus comprising: access node acquiring means for ac-
quiring information about an access node existing on a
link used for connection by the mobile node; access
node list creating means for creating an access node
list in which access nodes for providing an access link
for the mobile node are registered; and access node list
advertising means for advertising the mobile node of the
access node list in a domain where the mobility control
apparatus is managed.
[0021] In this mobility control apparatus, the access
node acquiring means acquires the information about
the access node existing on the link used for connection
by the mobile node, and then the access node list cre-
ating means creates the access node list in which ac-
cess nodes for providing an access link for the mobile
node are registered. For example, in the case where the
mobility control apparatus receives a request for the ac-
cess node list from the mobile node, or the like, the ac-
cess node list advertising means is able to advertise the
mobile node of the access node list in the domain where
the mobility control apparatus is managed.
[0022] The various means described above can also
be constructed as follows.
[0023] The access node acquiring means acquires

the information about the access node from an access
node option appended to a binding update message
from the mobile node.
[0024] The access node list advertising means adver-
tises the mobile node of the access node list, using a
newly defined message, or a message field appended
to a binding acknowledgment message directed to the
mobile node.
[0025] The access node list advertising means adver-
tises the mobile node of the access node list in which
information is registered about access nodes existing
on all links for providing an access link for the mobile
node, among links in the domain where the mobility con-
trol apparatus is managed.
[0026] The access node list advertising means adver-
tises the mobile node of the access node list in which
information is registered about access nodes on neigh-
bor links to which the mobile node can move from the
link used for connection at present, with a possibility of
not less than a predetermined reference.
[0027] Incidentally, the above access node may be
comprised of only an access router, or may be com-
prised of an access router, and an access point for pro-
viding an access link for the mobile node. According to
such configurations of the access node, the access
node acquiring means and access node list creating
means can be constructed as follows.
[0028] Where the access node is an access router,
the access node acquiring means acquires a network
layer address and a data link layer address of the access
router as the information about the access node; where
the access node is comprised of an access router, and
an access point for providing an access link for the mo-
bile node, the access node acquiring means acquires a
network layer address and a data link layer address of
the access router, and a data link layer address of the
access point as the information about the access node.
[0029] Where the access node is an access router,
the access node list creating means creates the access
node list containing a network layer address and a data
link layer address of the access router as one entry;
where the access node is comprised of an access rout-
er, and an access point for providing an access link for
the mobile node, the access node list creating means
creates the access node list containing a network layer
address and a data link layer address of the access rout-
er, and a data link layer address of the access point as
one entry.
[0030] Incidentally, the present invention can also be
taken as invention about a communication system com-
prising the mobile node and the mobility control appa-
ratus, or as communication control methods in the mo-
bile node and in the communication system.
[0031] Namely, a communication control method ac-
cording to the present invention is a communication con-
trol method in a mobile node making up a communica-
tion system based on Internet Protocol version 6, to-
gether with a mobility control apparatus for managing
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movement of the mobile node, and with an access node
providing a link for the mobile node to be connected to
a packet communication network, the communication
control method comprising: a list acquiring step of ac-
quiring a list of access nodes existing on neighboring
links to the link used for connection by the mobile node;
a care-of address (CoA) list creating step of creating a
list of CoAs corresponding to the respective access
nodes entered in the acquired access node list, each
CoA being used as a destination address of the mobile
node at a link on which an access node corresponding
thereto exists; an access node address acquiring step
of, where the mobile node changes the connected link
to another link, acquiring a data link layer address of an
access node existing on the link after the change; a de-
fault router detecting step of detecting a default router
on the basis of the acquired data link layer address with
reference to the access node list; a primary CoA detect-
ing step of detecting a CoA with a network prefix corre-
sponding with a subnet prefix of the default router, as a
primary CoA from the list of CoAs; and a path update
requesting step of requesting the mobility control appa-
ratus to update a path of a packet addressed to the mo-
bile node, by the primary CoA.
[0032] Another communication control method ac-
cording to the present invention is a communication con-
trol method in a communication system configured to
implement packet communication based on Internet
Protocol version 6 and comprising a mobile node, a mo-
bility control apparatus for managing movement of the
mobile node, and an access node for providing a link for
the mobile node to be connected to a packet communi-
cation network, the communication control method com-
prising: an access node advertising step wherein the
mobile node advertises the mobility control apparatus
of information about the access node existing on the link
used for connection by the mobile node; an access node
acquiring step wherein the mobility control apparatus
acquires the information about the access node from the
mobile node; an access node list creating step wherein
the mobility control apparatus creates an access node
list in which access nodes for providing an access link
for the mobile node are registered, based on the infor-
mation about the access node; an access node list re-
questing step wherein the mobile node requests the mo-
bility control apparatus to send a list of access nodes
existing on neighboring links to the link used for connec-
tion by the mobile node; an access node list advertising
step wherein the mobility control apparatus receives the
request for the access node list from the mobile node
and advertises the mobile node of the access node list
of access nodes existing on the neighboring links; and
an access node list acquiring step wherein the mobile
node acquires the access node list of access nodes on
the neighboring links from the mobility control appara-
tus.
[0033] A communication system according to the
present invention is a communication system config-

ured to implement packet communication based on In-
ternet Protocol version 6 and comprising a mobile node,
a mobility control apparatus for managing movement of
the mobile node, and an access node for providing a link
for the mobile node to be connected to a packet com-
munication network, wherein the mobile node compris-
es: list acquiring means for acquiring a list of access
nodes existing on neighboring links to the link used for
connection by the mobile node; care-of address (CoA)
list creating means for creating a list of CoAs corre-
sponding to the respective access nodes entered in the
acquired access node list, each CoA being used as a
destination address of the mobile node at a link on which
an access node corresponding thereto exists; access
node address acquiring means for, where the mobile
node changes the connected link to another link, acquir-
ing a data link layer address of an access node existing
on the link after the change; default router detecting
means for detecting a default router on the basis of the
acquired data link layer address with reference to the
access node list; primary CoA detecting means for de-
tecting a CoA with a network prefix corresponding with
a subnet prefix of the default router, as a primary CoA
from the list of CoAs; and path update requesting means
for requesting the mobility control apparatus to update
a path of a packet addressed to the mobile node, by the
primary CoA.
[0034] In the above communication system, the list
acquiring means of the mobile node comprises: access
node advertising means for advertising the mobility con-
trol apparatus of information about the access node ex-
isting on the link used for connection by the mobile node;
access node list requesting means for requesting the
mobility control apparatus to send the list of access
nodes existing on the neighboring links to the link used
for connection by the mobile node; and access node list
acquiring means for acquiring the access node list of
access nodes existing on the neighboring links, from the
mobility control apparatus; the mobility control appara-
tus comprises: access node acquiring means for acquir-
ing the information about the access node from the mo-
bile node; access node list creating means for creating
an access node list in which access nodes for providing
an access link for the mobile node are registered, based
on the information about the access node; and access
node list advertising means for receiving the request for
the access node list from the mobile node and advertis-
es the mobile node of the access node list of access
nodes existing on the neighboring links.
[0035] The aforementioned "newly defined message"
is preferably one adopting a data format as described
below.
[0036] A data format according to the present inven-
tion is a data format adopted in the newly defined mes-
sage as set forth in Claim 4, which is comprised of a
basic header portion based on Internet Protocol version
6, and an extended header portion, wherein the basic
header portion comprises: a next header configuration
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field for indicating that a next header is a header about
ICMP version 6; a source address field for storing a CoA
of the mobile node; and a destination address field for
storing an address of the mobility control apparatus with
which the mobile node registers a binding; wherein the
extended header portion comprises: a type field for iden-
tifying the message as an ICMP router address solicita-
tion message.
[0037] Another data format according to the present
invention is a data format adopted in the newly defined
message as set forth in Claim 5, which is comprised of
a basic header portion based on Internet Protocol ver-
sion 6, and an extended header portion, wherein the ba-
sic header portion comprises: a next header configura-
tion field for indicating that a next header is a header
about ICMP version 6; a source address field for storing
an address of the mobility control apparatus; and a des-
tination address field for storing a CoA of the mobile
node; wherein the extended header portion comprises:
a type field for identifying the message as an ICMP rout-
er address advertisement message; a sequence
number field for storing a sequence number given ac-
cording to an order of entries in the access node list held
by the mobility control apparatus; a valid duration field
for storing valid duration information of an address ad-
vertised of; an address storage field for storing one of a
network layer address and a data link layer address of
an access router, and a data link layer address of an
access point; and a type field for indicating that the ad-
dress stored in the address storage field is one of the
network layer address and the data link layer address
of the access router, and the data link layer address of
the access point.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] Fig. 1 is a configuration diagram of a commu-
nication system in the first embodiment.
[0039] Fig. 2 is a configuration diagram of a mobile
node (MN).
[0040] Fig. 3 is a configuration diagram of a mobility
anchor point (MAP).
[0041] Fig. 4 is a diagram showing a format of a BU
message accompanied by an access node option head-
er.
[0042] Fig. 5 is a diagram showing a format of an IC-
MP Router Address Solicitation message.
[0043] Fig. 6 is a diagram showing a format of a BU
message with an access node list request flag.
[0044] Fig. 7 is a diagram showing a format of an ac-
cess node list in the first embodiment.
[0045] Fig. 8 is a diagram showing a format of an IC-
MP Router Address Advertisement message.
[0046] Fig. 9 is a diagram showing a format of a BA
message with a Router Address Advertisement option.
[0047] Fig. 10 is a diagram showing a format of a CoA
list.
[0048] Fig. 11 is a flowchart showing the operation

flow of MN in the first embodiment.
[0049] Fig. 12 is a flowchart showing the operation
flow of MAP in the first embodiment.
[0050] Fig. 13A is a diagram showing a mode in which
MAP advertises MN of all entries in the access node list.
[0051] Fig. 13B is a diagram showing a mode in which
MAP advertises MN of only AR entries existing around
connected AR of target MN to be advertised of the ac-
cess node list.
[0052] Fig. 14 is a configuration diagram of a commu-
nication system in the second embodiment.
[0053] Fig. 15 is a diagram showing a format of an
access node list in the second embodiment.
[0054] Fig. 16 is a flowchart showing the operation
flow of MN in the second embodiment.
[0055] Fig. 17 is a flowchart showing the operation
flow of MAP in the second embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0056] A variety of embodiments according to the
present invention will be described below.

[First Embodiment]

[Configuration of Communication System]

[0057] Fig. 1 shows the configuration of communica-
tion system 1 in the first embodiment. As shown in Fig.
1, communication system 1 is configured to implement
packet communication based on Internet Protocol ver-
sion 6 and is comprised of mobile node (MN) 10; mobility
anchor point (MAP) 50 managing movement of mobile
node 10; and access router (AR) 30 as an access node
for providing a link for connection of MN 10 to a packet
communication network. Each AR 30 is connected
through a wire or wireless link to MAP 50. In communi-
cation system 1 of the first embodiment, each access
node is comprised of only AR 30. Region 40 in Fig. 1
indicates a range in which each AR provides its access
link.
[0058] Fig. 2 shows the configuration of MN 10. As
shown in Fig. 2, MN 10 is comprised of transceiver 12
for transmission and reception of information; storage
device 14; and processing unit 16 consisting of constit-
uent parts performing a variety of processes described
later. The processing unit 16 is comprised of access
node advertising part 16A which advertises MAP 50 of
the network layer address and the data link layer ad-
dress of AR 30; access node list requesting part 16B
which requests MAP 50 to send an access node list; ac-
cess node list acquiring part 16C which acquires the ac-
cess node list from MAP 50; CoA list creating part 16D
which creates a CoA list; access node address acquiring
part 16E which acquires the data link layer address of
AR 30 on a link connected after migration, from an L2
trigger; default router detecting part 16F which detects
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a default router from the access node list; primary CoA
detecting part 16G which detects a primary CoA (PCoA)
from the CoA list; and path update registration request-
ing part 16H which requests MAP 50 to update a binding
between the PCoA and the home address (HoA), by a
binding update message (BU).
[0059] Fig. 3 shows the configuration of MAP 50. As
shown in Fig. 3, MAP 50 is comprised of transceiver 52
for transmission and reception of information; storage
device 54; and processing unit 56 consisting of constit-
uent parts performing a variety of processes described
later. The processing unit 56 is comprised of access
node acquiring part 56A which acquires the network lay-
er address and data link layer address of AR 30; access
node list creating part 56B which creates the access
node list containing the network layer address and data
link layer address of AR 30 as one entry; and access
node list advertising part 56C which advertises MN 10
of the access node list.

[Formats of Various Messages and Lists]

[0060] The access node advertising part 16A of MN
10 appends newly defined access node option header
60D to BU 60 of Fig. 4 which MN 10 is to transmit to
MAP 50. Here is outlined BU 60 of Fig. 4. BU 60 is used
for access node advertising part 16A to advertise MAP
50 of the network layer address and data link layer ad-
dress of AR 30, and the data link layer address of AP (it
is, however, noted that only the network layer address
and data link layer address of AR 30 are advertised of
in the first embodiment). BU 60 is comprised of IPv6 ba-
sic header 60A, BU mobility option header 60B, home
address option header 60C, and access node option
header 60D. Only one address can be advertised of by
one access node option. Therefore, for example, where
the network layer address and data link layer address
of AR 30 are advertised of, two access node option
headers are appended to BU 60.
[0061] Among fields of the above access node option
header 60D, an "Option Type" field represents a field for
distinguishing an access node option, and is assigned
an arbitrary integer. An "Option Length" field represents
a field about the header length of the access node op-
tion, and an A flag field represents a field about a type
of the address stored in the field of the header. For ex-
ample, where the A flag is 0, it indicates that the address
stored is the network layer address of AR 30; where the
A flag is 1, it indicates that the address stored is the data
link layer address of AR 30; where the A flag is 2, it in-
dicates that the address stored is the data link layer ad-
dress of AP. A "Prefix Length" field is used only if the
address advertised of is the network layer address, and
represents a field about the prefix length of the address.
A "Lifetime" field represents a field about a valid duration
of the address advertised of.
[0062] Access node list requesting part 16B requests
MAP 50 to send the access node list when the mobile

node changes MAP 50 with which the binding of its own
is registered or when the valid duration of an entry in the
access node list held by the mobile node, expires. On
this occasion, it transmits ICMP (Internet Control Mes-
sage Protocol) Router Address Solicitation message 62
shown in Fig. 5, through transceiver 12 to request the
access node list. At this time the access node list re-
questing part 16B may also be configured to transmit
BU 64 containing access node list request flag shown
in Fig. 6, to MAP 50 to request the access node list.
[0063] The ICMP Router Address Solicitation mes-
sage 62 is comprised, as shown in Fig. 5, of IPv6 basic
header 62A and ICMP Router Address Solicitation
header 62B, and a "Next Header" field of IPv6 basic
header 62A stores information indicating that the next
header is a header associated with ICMPv6 (e.g., "58").
In ICMP Router Address Solicitation header 62B, a
"Type" field is a field for indicating that the header is an
ICMP Router Address Solicitation, and is assigned an
arbitrary integer. In an "Options" field, it is possible to
use the options defined in ICMPv6 such as a source link
layer address option and others.
[0064] BU 64 containing access node list request flag
is comprised, as shown in Fig. 6, of IPv6 basic header
64A, BU mobility option header 64B, and home address
option header 64C. New R flag 64X is set in BU mobility
option header 64B among the headers. Where this R
flag 64X is 1, MN 10 requests MAP 50 to send the ac-
cess node list. Where the R flag 64X is 0, MN 10 does
not request MAP 50 to send the access node list.
[0065] Access node list acquiring part 16C acquires
the access node list created by MAP 50, from the MAP
50, and the access node list herein can be made up, for
example, as a list containing the network layer address
and data link layer address of the AR sent from MN 10
to MAP, as one entry, as shown in Fig. 7. Access node
list acquiring part 16C receives an ICMP Router Ad-
dress Advertisement (Fig. 8) through transceiver 12 and
acquires the access node list entered in a predeter-
mined field in the ICMP Router Address Advertisement.
Access node list acquiring part 16C may also be config-
ured to receive a BA containing Router Address Adver-
tisement option (Fig. 9) from MAP 50 to acquire the ac-
cess node list.
[0066] As shown in Fig. 8, ICMP Router Address Ad-
vertisement message 66 is comprised of IPv6 basic
header 66A and ICMP Router Address Advertisement
header 66B, and a "Next Header" field of IPv6 basic
header 66A stores information indicating that the next
header is a header associated with ICMPv6 (e.g., "58").
In ICMP Router Address Advertisement header 66B, a
"Type" field represents a field for indicating that the
header is an ICMP Router Address Advertisement op-
tion, and is assigned an arbitrary integer. A "Sequence"
field stores a sequence number assigned according to
an order of entries in the access node list held by MAP
50. The network layer address and data link layer ad-
dress of AR 30 and the data link layer address of AP
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with an identical sequence number indicate that they are
addresses of AR and AP existing on the same access
link. A "Lifetime" field represents a field about a valid
duration of the address advertised of.
[0067] An A flag field represents a field about a type
of the address stored in the field of the header. For ex-
ample, where the A flag is 0, it indicates that the address
stored is the network layer address of AR 30; where the
A flag is 1, it indicates that the address stored is the data
link layer address of AR 30; where the A flag is 2, it in-
dicates that the address stored is the data link layer ad-
dress of AP. A "Prefix Length" field is used only when
the address advertised of is the network layer address,
and represents a field about the prefix length of the ad-
dress.
[0068] As shown in Fig. 9, BA 68 containing Router
Address Advertisement option is comprised of IPv6 ba-
sic header 68A, BA mobility option header 68B, and
newly defined Router Address Advertisement option
header 68C. An "Option Type" field in Router Address
Advertisement option header 68C is a field for indicating
that the header is a Router Address Advertisement op-
tion, and is assigned an arbitrary integer. An "Option
Length" field stores header length information of the
Router Address Advertisement option. In a "Sequence"
field, a sequence number is assigned according to an
order of entries in the access node list held by MAP 50.
The network layer address and the data link layer ad-
dress of AR 30 and the data link layer address of AP
with an identical sequence number represent addresses
of AR and AP existing on the same access link. A "Life-
time" field is a field about the valid duration of the ad-
dress advertised of.
[0069] An A flag field represents a field about a type
of the address stored in the field of the header. For ex-
ample, where the A flag is 0, it indicates that the address
stored is the network layer address of AR 30; where the
A flag is 1, it indicates that the address stored is the data
link layer address of AR 30; where the A flag is 2, it in-
dicates that the address stored is the data link layer ad-
dress of AP. A "Prefix Length" field is used only if the
address advertised of is the network layer address, and
is a field about the prefix length of the address.
[0070] CoA list creating part 16D creates CoAs corre-
sponding to subnet prefixes of ARs 30 entered as en-
tries in the access node list advertised of by MAP 50,
and enters the CoAs thus created, into a care-of address
list (CoA list) of Fig. 10. As shown in the same figure,
the CoA list contains information of the sequence
number, CoA, and valid duration of each CoA, and a pri-
mary CoA described later is given information indicating
"primary CoA."

[Contents of Processing in First Embodiment]

[0071] The contents of processing in the first embod-
iment will be described below.
[0072] Fig. 11 shows the operation flow of MN 10. In

MN 10, at A01 in Fig. 11 the access node advertising
part 16A sends the BU to advertise MAP 50 of the net-
work layer address and data link layer address of AR 30
presently connected to MN 10. On this occasion, access
node advertising part 16A appends access node option
headers to the BU directed to MAP 50, enters the net-
work layer address and data link layer address of AR 30
into the predetermined field of the access node option
headers, and then transmits the BU to MAP 50.
[0073] At A02 the access node list requesting part
16B then transmits the ICMP Router Address Solicita-
tion (Fig. 5) through transceiver 12 to MAP 50 to request
advertisement of the access node list. This request is
made when MN 10 changes MAP 50 with which the
binding of its own is registered, or when the valid dura-
tion of an entry in the access node list held by MN 10
expires. Access node list requesting part 16B may also
be configured to transmit the BU containing access
node list request flag (Fig. 6) to MAP 50 to request the
access node list.
[0074] At A03 the access node list acquiring part 16C
then receives the ICMP Router Address Advertisement
(Fig. 8) from MAP 50 through transceiver 12 and ac-
quires the access node list (Fig. 7) entered in the pre-
determined field in the ICMP Router Address Advertise-
ment. Access node list acquiring part 16C may also be
configured to receive the BA containing Router Address
Advertisement option (Fig. 9) from MAP 50 to acquire
the access node list.
[0075] At A04 the CoA list creating part 16D then cre-
ates CoAs corresponding to the subnet prefixes of ARs
30 entered as entries in the access node list advertised
of by MAP 50, and enters the CoAs thus created, into
the CoA list (Fig. 10). The order of CoAs entered in the
CoA list of Fig. 10 corresponds with the order of se-
quence numbers in the access node list. The acquired
access node list is retained in storage device 14.
[0076] At A05 the access node address acquiring part
16E then acquires the data link layer address of AR 30
existing on the link after a change of the connected node
with migration of MN 10, from an L2 trigger. The L2 trig-
ger is a message for advertising the IP layer that the
data link layer of MN 10 established a connection in the
data link layer, and the data link layer address of AR 30
is stored in a predetermined field of the L2 trigger.
[0077] At A06 the default router detecting part 16F
then searches the access node list for an entry corre-
sponding with the data link layer address of AR 30 ac-
quired, and sets an AR of the entry obtained by the
search, as a default router.
[0078] At A07 the primary CoA detecting part 16G
then searches the CoA list retained in the storage device
14, for a CoA with the network prefix corresponding to
the subnet prefix of the default router set above, and
sets the CoA obtained by the search, as a primary care-
of address (PCoA).
[0079] At A08 the path update registration requesting
part 16H then transmits the BU through transceiver 12
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to MAP 50, in order to register a binding between the
PCoA and HoA of MN 10 with MAP 50. The above com-
pletes the processing of MN 10.
[0080] Fig. 12 shows the operation flow of MAP 50. In
MAP 50, at B01 in Fig. 12, access node acquiring part
56A, receiving the BU from MN 10 through transceiver
52, acquires the network layer address and data link lay-
er address of AR 30 entered in the access node options
appended to the BU.
[0081] At B02-B04 the access node list creating part
56B then creates the access node list (Fig. 7) containing
the network layer address and data link layer address
of the acquired AR 30 as one entry, and retains the list
in storage device 54 (access node list creating function).
In this connection, the addresses of AR 30 sent to MAP
50 are advertised of by MNs 10 using the MAP 50, and
thus a MAP domain of the MAP is defined as a set of
ARs 30 advertised of by MNs 10. If at least one MN 10
is connected to each of all the ARs 30 in the MAP do-
main, the MAP 50 can acquire the addresses of all the
ARs 30. Therefore, the MAP 50 can create the access
node list in which all the ARs 30 in the MAP domain are
entered as entries.
[0082] Specifically, at B02 the access node list creat-
ing part 56B searches the access node list for the same
entry as the AR 30 advertised of by the BU, and deter-
mines whether it is found. When the same entry as the
AR 30 advertised of by the BU is found in the access
node list, the access node list creating part 56B updates
only the valid duration of each address advertised of
(B03). When the same entry as the AR 30 advertised of
is not found, the access node list creating part 56B newly
registers a new entry of the AR addresses (B04).
[0083] At next B05 the access node list advertising
part 56C then advertises MN 10 of the access node list
retained in storage device 54. At this time, however,
MAP 50 sends the access node list when it receives the
ICMP Router Address Solicitation (Fig. 5) or the BU con-
taining access node list request flag (Fig. 6) from MN 10
through transceiver 52 whereby MN 10 requests the ac-
cess node list. MAP 50 may be configured to regularly
send the access node list to MN 10 entered in the bind-
ing held in the storage device 54 of its own.
[0084] At above B05 MAP 50 sends the ICMP Router
Address Advertisement (Fig. 8) in which entries of ac-
cess nodes to be advertised of are entered in the pre-
determined field, through transceiver 52 to MN 10 to ad-
vertise MN 10 of the access node list. It may also trans-
mit the BA containing Router Address Advertisement
option (Fig. 9) through transceiver 52 to MN 10 to ad-
vertise MN 10 of the access node list.
[0085] MAP 50 may advertise MN 10 of all the entries
in the access node list retained by itself, as shown in
Fig. 13A, or may advertise MN 10 of only entries of ARs
existing around the AR connected to the MN 10 as an
object for advertisement of the access node list, as
shown in Fig. 13B.
[0086] According to the first embodiment as de-

scribed above, in the communication system where only
ARs exist as access nodes, MN creates a list of CoAs
corresponding to the respective access nodes (only
ARs herein) entered in the access node list of access
nodes existing on neighboring links, each CoA being
used as a destination of MN at a link on which an access
node corresponding thereto exists. Then MN, when
changing the connected link to another, detects a default
router on the basis of the data link layer address of the
access node existing on the link after the change, with
reference to the access node list, detects a CoA with the
network prefix corresponding with the subnet prefix of
the default router, as a primary CoA, and requests the
MAP to update the path of the packet addressed to the
mobile node, by the primary CoA. In this manner, upon
a change of the connected link, the MN is able to instan-
taneously send the request for update of the CoA to
MAP, whereby it is feasible to significantly decrease the
CoA update duration necessary between establishment
of the connection of MN to the data link layer and com-
pletion of the update of the CoA.

[Second Embodiment]

[Configuration of Communication System]

[0087] Fig. 14 shows the configuration of communi-
cation system 1S in the second embodiment. As shown
in Fig. 14, communication system 1S is configured to
implement packet communication based on Internet
Protocol version 6 and is comprised of mobile node
(MN) 10; mobility anchor point (MAP) 50 which manag-
es movement of mobile node 10; access router (AR) 30
and access point (AP) 20 as an access node for provid-
ing a link for connection of MN 10 to a packet commu-
nication network. Namely, communication system 1S in
the second embodiment is different from communica-
tion system 1 in the first embodiment in that each access
node is not comprised of only AR 30 but is comprised
of AR 30 and AP 20.
[0088] The configurations of MN 10 and MAP 50 (Fig.
2 and Fig. 3) are much the same as those in the first
embodiment. It is, however, noted that access node ad-
vertising part 16A in Fig. 2 advertises MAP 50 of the
network layer address and data link layer address of AR
30, and the data link layer address of AP 20. Access
node address acquiring part 16E acquires the data link
layer address of AP 20 on the link connected after the
migration, from the L2 trigger. Default router detecting
part 16F searches the access node list retained in stor-
age device 14, for an entry corresponding with the data
link layer address of AP 20 acquired, detects the net-
work layer address and data link layer address of AR 30
in the same entry as the data link layer address of AP
20, based on the entry acquired by the search, and sets
the obtained AR 30 as a default router.
[0089] Access node acquiring part 56A in Fig. 3 ac-
quires the network layer address and data link layer ad-
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dress of AR 30, and the data link layer address of AP
20 from MN 10. Access node list creating part 56B cre-
ates the access node list containing the network layer
address and data link layer address of AR 30, and the
data link layer address of AP 20 as one entry.
[0090] In the second embodiment the formats of the
various messages and lists are similar to those in the
first embodiment, but the format of the access node list
is different from that in the first embodiment. Namely, as
shown in Fig. 15, the access node list is made up as a
list containing the network layer address and data link
layer address of AR 30, and the data link layer address
of AP 20, which were sent from MN 10 to MAP 50, as
one entry.

[Contents of Processing in Second Embodiment]

[0091] The contents of processing in the second em-
bodiment will be described below.
[0092] Fig. 16 shows the operation flow of MN 10. In
MN 10, at All in Fig. 16, access node advertising part
16A sends the BU to advertise MAP 50 of the network
layer address and data link layer address of AR 30 and
the data link layer address of AP 20 currently connected
to MN 10. At this time, access node advertising part 16A
appends the access node option headers to the BU di-
rected to MAP 50, enters the network layer address and
data link layer address of AR 30 and the data link layer
address of AP 20 into the predetermined field of the ac-
cess node option headers, and then transmits the BU to
MAP 50.
[0093] At A12 the access node list requesting part
16B then transmits the ICMP Router Address Solicita-
tion (Fig. 5) to MAP 50 through transceiver 12 to request
advertisement of the access node list. This request is
made when MN changes MAP 50 with which the binding
of its own is registered, and when the valid duration of
an entry in the access node list held by MN expires. The
access node list requesting part 16B may also be con-
figured to transmit the BU containing access node list
request flag (Fig. 6) to MAP 50 to request the access
node list.
[0094] At A13 the access node list acquiring part 16C
then receives the ICMP Router Address Advertisement
(Fig. 8) from MAP 50 through transceiver 12 to acquire
the access node list (Fig. 15) entered in the predeter-
mined field in the ICMP Router Address Advertisement.
Access node list acquiring part 16C receives the BA
containing Router Address Advertisement option (Fig.
9) from MAP 50 to acquire the access node list.
[0095] At A14 the CoA list creating part 16D then cre-
ates CoAs corresponding to the subnet prefixes of ARs
30 entered in the access node list advertised of by MAP
50, and enters the CoAs thus created, into the CoA list
(Fig. 10). The order of CoAs entered in the CoA list of
Fig. 10 corresponds with the order of sequence num-
bers in the access node list. The acquired access node
list is retained in storage device 14.

[0096] At A15 the access node address acquiring part
16E then acquires the data link layer address of AP 20
existing on the link, from the L2 trigger, after switching
of the connected link with movement of MN 10. The L2
trigger is a message for advertising the IP layer that the
data link layer of MN 10 established a connection in the
data link layer, and the data link layer address of AP 20
is stored in the predetermined field of the L2 trigger.
[0097] At A16 the default router detecting part 16F
then searches the access node list for an entry matching
the data link layer address of AP 20 acquired, and sets
an AR of the entry obtained by the search, as a default
router.
[0098] At A17 the primary CoA detecting part 16G
then searches the CoA list retained in storage device
14, for a CoA with the network prefix corresponding to
the subnet prefix of the default router thus set, and sets
the CoA obtained by the search, as a primary care-of
address (PCoA).
[0099] At A18 the path update registration requesting
part 16H then transmits the BU to MAP 50 through trans-
ceiver 12, in order to register the binding between the
PCoA and HoA of MN 10 with MAP 50. The above com-
pletes the processing of MN 10.
[0100] Fig. 17 shows the operation flow of MAP 50. In
MAP 50, at B11 in Fig. 17, the access node acquiring
part 56A, receiving the BU from MN 10 through trans-
ceiver 52, acquires the network layer address and data
link layer address of AR 30 and the data link layer ad-
dress of AP 20 entered in the access node options ap-
pended to the BU.
[0101] At B12-B14 the access node list creating part
56B then creates the access node list (Fig. 15) contain-
ing the network layer address and data link layer ad-
dress of AR 30 and the data link layer address of AP 20
thus acquired, as one entry, and retains it in storage de-
vice 54 (access node list creating function). In this con-
nection, since the addresses of AR 30 and AP 20 sent
to MAP 50 are advertised of by MNs 10 using the MAP
50, a MAP domain of the MAP is defined as a set of ARs
30 and APs 20 advertised of by MNs 10. If at least one
MN 10 is connected to each of all the APs 20 in the MAP
domain, the MAP can acquire the entries of all the AR
addresses and AP addresses. Therefore, MAP 50 can
create the access node list containing the entries of all
the ARs 30 and APs 20 in the MAP domain.
[0102] Specifically, at B12 the access node list creat-
ing part 56B searches the access node list for the same
entry as AR 30 or AP 20 advertised of by the BU, and
determines whether the entry is found. When the same
entry as AR 30 or AP 20 advertised of by the BU is found
in the access node list, the access node list creating part
56B updates only the valid duration of each address ac-
quired (B13); if the same entry as AR 30 or AP 20 ad-
vertised of is not found, the access node list creating
part 56B newly registers the entry of the network layer
address and data link layer address of AR 30 and the
data link layer address of AP 20 thus acquired (B14).
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[0103] At next B15 the access node list advertising
part 56C then advertises MN 10 of the access node list
retained in storage device 54. At this time, however,
MAP 50 advertises MN 10 of the access node list when
it receives the ICMP Router Address Solicitation (Fig.
5) or the BU containing access node list request flag
(Fig. 6) from MN 10 through transceiver 52 whereby MN
10 requests the access node list. MAP 50 may also be
configured to regularly advertise MN 10 entered in the
binding retained in storage device 54 of its own, of the
access node list.
[0104] At above B15 MAP 50 transmits the ICMP
Router Address Advertisement (Fig. 8) in which the en-
tries of access nodes to be advertised of are entered in
the predetermined field, to MN 10 through transceiver
52 to advertise MN 10 of the access node list. MAP 50
may also be configured to transmit the BA containing
Router Address Advertisement option (Fig. 9) to MN 10
through transceiver 52 to advertise MN 10 of the access
node list.
[0105] MAP 50 may advertise MN 10 of all the entries
in the access node list retained by itself, as shown in
Fig. 13A, or may advertise MN 10 of only the entries of
ARs existing around the AR connected to MN 10 as a
target for advertisement of the access node list, as
shown in Fig. 13B.
[0106] According to the second embodiment as de-
scribed above, in the communication system where AR
and AP exist as an access node, MN creates a list of
CoAs corresponding to the respective access nodes
(ARs and APs herein) entered in the access node list of
access nodes existing on neighboring links, each CoA
being used as a destination of MN at a link on which an
access node corresponding thereto exists. With a
change of the connected link, MN detects the default
router on the basis of the data link layer address of the
access node existing on the link after the change, with
reference to the access node list, detects the CoA with
the network prefix corresponding with the subnet prefix
of the default router, as a primary CoA, and requests the
MAP to update the path of the packet directed to the
mobile node, by the primary CoA. In this manner, with
a change of the connected link, the MN is able to instan-
taneously send the request for update of the CoA to
MAP, whereby it is feasible to significantly decrease the
CoA update duration necessary between establishment
of the connection of MN to the data link layer and com-
pletion of the update of the CoA.
[0107] According to the present invention, as de-
scribed above, the mobile node creates a list of CoAs
corresponding to the respective access nodes entered
in the access node list of access nodes existing on the
neighboring links, each CoA being used as a destination
of the mobile node at a link on which an access node
corresponding thereto exists. With a change of the con-
nected link, the mobile node detects the default router
on the basis of the data link layer address of the access
node existing on the link after the change, with reference

to the access node list, detects the CoA with the network
prefix corresponding with the subnet prefix of the default
router, as a primary CoA, and requests the mobility con-
trol apparatus to update the path of the packet directed
to the mobile node, by the primary CoA. Therefore, the
mobile node is able to instantaneously send the request
for the update of the CoA to the mobility control appa-
ratus upon a change of the connected link, whereby it
is feasible to significantly decrease the CoA update du-
ration necessary between establishment of the connec-
tion of the mobile node to the data link layer and com-
pletion of the update of the CoA.

Claims

1. A mobile node making up a communication system
based on Internet Protocol version 6, together with
a mobility control apparatus for managing move-
ment of the mobile node, and with an access node
providing a link for the mobile node to be connected
to a packet communication network, the mobile
node comprising:

list acquiring means for acquiring a list of ac-
cess nodes existing on neighboring links to the
link used for connection by the mobile node;
care-of address (CoA) list creating means for
creating a list of CoAs corresponding to the re-
spective access nodes entered in the acquired
access node list, each CoA being used as a
destination address of the mobile node at a link
on which an access node corresponding there-
to exists;
access node address acquiring means for,
where the mobile node changes the connected
link to another link, acquiring a data link layer
address of an access node existing on the link
after the change;
default router detecting means for detecting a
default router on the basis of the acquired data
link layer address with reference to the access
node list;
primary CoA detecting means for detecting a
CoA with a network prefix corresponding with
a subnet prefix of the default router, as a prima-
ry CoA from the list of CoAs; and
path update requesting means for requesting
the mobility control apparatus to update a path
of a packet addressed to the mobile node, by
the primary CoA.

2. The mobile node according to Claim 1, wherein the
list acquiring means comprises:

access node advertising means for advertising
the mobility control apparatus of information
about the access node existing on the link used
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for connection by the mobile node;
access node list requesting means for request-
ing the mobility control apparatus to send the
list of access nodes existing on the neighboring
links to the link used for connection by the mo-
bile node; and
access node list acquiring means for acquiring
the list of access nodes on the neighboring
links, which was created by the mobility control
apparatus, from the mobility control apparatus.

3. The mobile node according to Claim 2, wherein the
access node advertising means enters the informa-
tion about the access node existing on the link used
for connection by the mobile node, into an access
node option appended to a binding update message
directed to the mobility control apparatus, thereby
advertising the mobility control apparatus of the in-
formation about the access node.

4. The mobile node according to Claim 2, wherein the
access node list requesting means requests the list
of access nodes existing in the neighborhood to the
link used for connection by the mobile node, using
a newly defined message, or a message field ap-
pended to a binding update message directed to the
mobility control apparatus.

5. The mobile node according to Claim 2, wherein the
access node list acquiring means acquires the list
of access nodes existing in the neighborhood to the
link used for connection by the mobile node, using
a newly defined message, or a message field ap-
pended to a binding acknowledgment message
from the mobility control apparatus.

6. The mobile node according to Claim 2,
wherein, where the access node is an access rout-
er, the access node advertising means advertises
the mobility control apparatus of a network layer ad-
dress and a data link layer address of said access
router as the information about the access node;

wherein, where the access node is comprised
of an access router, and an access point for provid-
ing an access link for the mobile node, the access
node advertising means advertises the mobility
control apparatus of a network layer address and a
data link layer address of said access router, and a
data link layer address of said access point as the
information about the access node.

7. The mobile node according to Claim 6,
wherein, where the access node is an access rout-
er, the access node address acquiring means ac-
quires the data link layer address by using a prede-
termined information exchange message for ex-
change of information between an IP layer and a
data link layer to advertise the IP layer of a data link

layer address of the access router existing on the
link after the change;

wherein, where the access node is comprised
of an access router, and an access point for provid-
ing an access link for the mobile node, the access
node address acquiring means acquires the data
link layer address by using the predetermined infor-
mation exchange message to advertise the IP layer
of a data link layer address of the access point ex-
isting on the link after the change.

8. The mobile node according to Claim 7,
wherein, where the access node is an access rout-
er, the default router detecting means searches the
access node list for an access router corresponding
with the data link layer address of the access router
acquired, and defines the access router obtained
by the search, as a default router;

wherein, where the access node is comprised
of an access router, and an access point for provid-
ing an access link for the mobile node, the default
router detecting means searches the access node
list for an access router existing on a subnet iden-
tical to that of an access point existing on the link
after the change, with reference to the data link lay-
er address of the access point acquired and the ac-
cess node list, and defines the access router ob-
tained by the search, as a default router.

9. A mobility control apparatus for managing move-
ment of a mobile node on the basis of Internet Pro-
tocol version 6, the mobility control apparatus com-
prising:

access node acquiring means for acquiring in-
formation about an access node existing on a
link used for connection by the mobile node;
access node list creating means for creating an
access node list in which access nodes for pro-
viding an access link for the mobile node are
registered; and
access node list advertising means for adver-
tising the mobile node of the access node list
in a domain where the mobility control appara-
tus is managed.

10. The mobility control apparatus according to Claim
9, wherein the access node acquiring means ac-
quires the information about the access node from
an access node option appended to a binding up-
date message from the mobile node.

11. The mobility control apparatus according to Claim
9, wherein the access node list advertising means
advertises the mobile node of the access node list,
using a newly defined message, or a message field
appended to a binding acknowledgment message
directed to the mobile node.
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12. The mobility control apparatus according to Claim
9, wherein the access node list advertising means
advertises the mobile node of the access node list
in which information is registered about access
nodes existing on all links for providing an access
link for the mobile node, among links in the domain
where the mobility control apparatus is managed.

13. The mobility control apparatus according to Claim
9, wherein the access node list advertising means
advertises the mobile node of the access node list
in which information is registered about access
nodes on neighbor links to which the mobile node
can move from the link used for connection at
present, with a possibility of not less than a prede-
termined reference.

14. The mobility control apparatus according to Claim
12, wherein, where the access node is an access
router, the access node acquiring means acquires
a network layer address and a data link layer ad-
dress of the access router as the information about
the access node;

wherein, where the access node is comprised
of an access router, and an access point for provid-
ing an access link for the mobile node, the access
node acquiring means acquires a network layer ad-
dress and a data link layer address of the access
router, and a data link layer address of the access
point as the information about the access node.

15. The mobility control apparatus according to Claim
14, wherein, where the access node is an access
router, the access node list creating means creates
the access node list containing a network layer ad-
dress and a data link layer address of the access
router as one entry;

wherein, where the access node is comprised
of an access router, and an access point for provid-
ing an access link for the mobile node, the access
node list creating means creates the access node
list containing a network layer address and a data
link layer address of the access router, and a data
link layer address of the access point as one entry.

16. A communication control method in a mobile node
making up a communication system based on In-
ternet Protocol version 6, together with a mobility
control apparatus for managing movement of the
mobile node, and with an access node providing a
link for the mobile node to be connected to a packet
communication network, the communication control
method comprising:

a list acquiring step of acquiring a list of access
nodes existing on neighboring links to the link
used for connection by the mobile node;
a care-of address (CoA) list creating step of

creating a list of CoAs corresponding to the re-
spective access nodes entered in the acquired
access node list, each CoA being used as a
destination address of the mobile node at a link
on which an access node corresponding there-
to exists;
an access node address acquiring step of,
where the mobile node changes the connected
link to another link, acquiring a data link layer
address of an access node existing on the link
after the change;
a default router detecting step of detecting a de-
fault router on the basis of the acquired data
link layer address with reference to the access
node list;
a primary CoA detecting step of detecting a
CoA with a network prefix corresponding with
a subnet prefix of the default router, as a prima-
ry CoA from the list of CoAs; and
a path update requesting step of requesting the
mobility control apparatus to update a path of
a packet addressed to the mobile node, by the
primary CoA.

17. A communication control method in a communica-
tion system configured to implement packet com-
munication based on Internet Protocol version 6
and comprising a mobile node, a mobility control ap-
paratus for managing movement of the mobile
node, and an access node for providing a link for
the mobile node to be connected to a packet com-
munication network, the communication control
method comprising:

an access node advertising step wherein the
mobile node advertises the mobility control ap-
paratus of information about the access node
existing on the link used for connection by the
mobile node;
an access node acquiring step wherein the mo-
bility control apparatus acquires the informa-
tion about the access node from the mobile
node;
an access node list creating step wherein the
mobility control apparatus creates an access
node list in which access nodes for providing
an access link for the mobile node are regis-
tered, based on the information about the ac-
cess node;
an access node list requesting step wherein the
mobile node requests the mobility control ap-
paratus to send a list of access nodes existing
on neighboring links to the link used for connec-
tion by the mobile node;
an access node list advertising step wherein
the mobility control apparatus receives the re-
quest for the access node list from the mobile
node and advertises the mobile node of the ac-
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cess node list of access nodes existing on the
neighboring links; and
an access node list acquiring step wherein the
mobile node acquires the access node list of
access nodes on the neighboring links from the
mobility control apparatus.

18. A communication system configured to implement
packet communication based on Internet Protocol
version 6 and comprising a mobile node, a mobility
control apparatus for managing movement of the
mobile node, and an access node for providing a
link for the mobile node to be connected to a packet
communication network,

wherein the mobile node comprises:

list acquiring means for acquiring a list of ac-
cess nodes existing on neighboring links to the
link used for connection by the mobile node;
care-of address (CoA) list creating means for
creating a list of CoAs corresponding to the re-
spective access nodes entered in the acquired
access node list, each CoA being used as a
destination address of the mobile node at a link
on which an access node corresponding there-
to exists;
access node address acquiring means for,
where the mobile node changes the connected
link to another link, acquiring a data link layer
address of an access node existing on the link
after the change;
default router detecting means for detecting a
default router on the basis of the acquired data
link layer address with reference to the access
node list;
primary CoA detecting means for detecting a
CoA with a network prefix corresponding with
a subnet prefix of the default router, as a prima-
ry CoA from the list of CoAs; and
path update requesting means for requesting
the mobility control apparatus to update a path
of a packet addressed to the mobile node, by
the primary CoA.

19. The communication system according to Claim 18,
wherein the list acquiring means of the mobile node
comprises:

access node advertising means for advertising
the mobility control apparatus of information
about the access node existing on the link used
for connection by the mobile node;
access node list requesting means for request-
ing the mobility control apparatus to send the
list of access nodes existing on the neighboring
links to the link used for connection by the mo-
bile node; and
access node list acquiring means for acquiring

the access node list of access nodes existing
on the neighboring links, from the mobility con-
trol apparatus;

wherein the mobility control apparatus com-
prises:

access node acquiring means for acquiring the
information about the access node from the
mobile node;
access node list creating means for creating an
access node list in which access nodes for pro-
viding an access link for the mobile node are
registered, based on the information about the
access node; and
access node list advertising means for receiv-
ing the request for the access node list from the
mobile node and advertises the mobile node of
the access node list of access nodes existing
on the neighboring links.

20. A data format adopted in the newly defined mes-
sage as set forth in Claim 4, which is comprised of
a basic header portion based on Internet Protocol
version 6, and an extended header portion,

wherein said basic header portion comprises:

a next header configuration field for indicating
that a next header is a header about ICMP ver-
sion 6;
a source address field for storing a CoA of the
mobile node; and
a destination address field for storing an ad-
dress of the mobility control apparatus with
which the mobile node registers a binding;

wherein the extended header portion com-
prises:

a type field for identifying the message as an
ICMP router address solicitation message.

21. A data format adopted in the newly defined mes-
sage as set forth in Claim 5, which is comprised of
a basic header portion based on Internet Protocol
version 6, and an extended header portion,

wherein said basic header portion comprises:

a next header configuration field for indicating
that a next header is a header about ICMP ver-
sion 6;
a source address field for storing an address of
the mobility control apparatus; and
a destination address field for storing a CoA of
the mobile node;

wherein the extended header portion com-
prises:
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a type field for identifying the message as an
ICMP router address advertisement message;
a sequence number field for storing a sequence
number given according to an order of entries
in the access node list held by the mobility con-
trol apparatus;
a valid duration field for storing valid duration
information of an address advertised of;
an address storage field for storing one of a net-
work layer address and a data link layer ad-
dress of an access router, and a data link layer
address of an access point; and
a type field for indicating that the address
stored in the address storage field is one of the
network layer address and the data link layer
address of the access router, and the data link
layer address of the access point.
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