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MOBILE IP COMMUNICATION SCHEME USING 
VISITED SITE OR NEARBY NETWORKAS 

TEMPORAL, HOME NETWORK 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a mobile IP com 
munication Scheme, and more particularly, to a mobile 
computer device capable of carrying out communications 
while moving over a plurality of inter-connected networks, 
a mobile computer management device and a mobile infor 
mation management device for providing necessary infor 
mation to the mobile computer device and relaying data 
packets transmitted to the mobile computer device according 
to the need, and a communication control method used by 
these devices. 

0.003 2. Description of the Background Art 
0004. In conjunction with availability of a computer 
System in Smaller Size and lower cost and a more enriched 
network environment, the use of computer System has been 
rapidly expanded into variety of fields, and there is also a 
transition from a centralized System to a distributed System. 
In this regard, in recent years, because of the advance and 
Spread of the computer network technology in addition to 
the progreSS and improved performance of the computer 
System itself, it has become possible to realize not only a 
Sharing of resources Such as files and printers within an 
office but also communications (electronic mail, electronic 
news, file transfer etc.) with outside of an office or organi 
Zation, and these communications are now widely used. 
0005. In particular, in recent years, the use of the world's 
largest computer network called Internet has become very 
popular, and there are new computer businesses for con 
necting to the Internet and utilizing open information and 
Services, or for providing information and Services to exter 
nal users who make accesses through the Internet. In addi 
tion, new technological developments are made in relation 
to the use of the Internet. 

0006 Also, in conjunction with the spread of such net 
WorkS and the advance of Small portable terminal technol 
ogy, there are technological developments regarding the 
mobile computing. In the mobile computing, a user carries 
along a portable computer or terminal and makes commu 
nications while moving over networks, and there is a need 
for a Scheme that manages a changing address of a mobile 
computer on a network during Such a communication in 
order to route the communication content correctly. AS a 
protocol for Supporting Such mobile communications, there 
is a scheme called mobile IP which is currently in a process 
of being standardized by the mobile-IP working group of the 
IETF (see IETF RFC2002, IP mobility support (C. Perkins)). 
0007. In the mobile IP, a module (home agent) for man 
aging a location information of the mobile computer is 
provided in a network to which the mobile computer origi 
nally belongs, and when the mobile computer moves, the 
mobile computer Sends a registration message indicating a 
current location to this home agent. When this registration 
message is received, the home agent carries out a routing 
control in which the home agent acquires data destined to the 
mobile computer that is transmitted to an original address 
(home address) of the mobile computer and transfers it to the 
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current location of the mobile computer automatically by 
encapsulating it inside a packet destined to the registered 
current location address of the mobile computer. 
0008 FIG. 19 shows this situation where a home agent 
(HA) 105 is playing this role with respect to a mobile 
computer 102. Namely, when the mobile computer 102 
moves from a home network 1a to a network 1b, the mobile 
computer 102 Sends a registration message indicating a 
current location to the home agent 105, and the home agent 
105 that received this registration message carries out a 
control for transferring data transmitted to the original 
address (home address) of the mobile computer 102 to the 
current location of the mobile computer 102. 
0009 Now, in the case of carrying out a communication 
from a visited site using this mobile IP scheme, the mobile 
computer will always receive data through the home agent 
of the home network. However, when the mobile computer 
moves far away from the home agent, there is a possibility 
for considerably lowering the performance of a communi 
cation program because packets are always routed via the 
home agent. This is the case not only when the physical 
distance between the visited site network and the home 
network is large but also when a route between the Visited 
site network and the home network involves a path at which 
many data packets are jamming. 

0010 Namely, the communication method using the 
mobile IP has a Scalability that guarantees a continual 
communication regardless of a location on the IP network to 
which the mobile computer moves, but it does not neces 
Sarily guarantee that the communication can be continued 
comfortably. 

0011. Also, another advantage of the mobile IP scheme is 
that it is possible to make accesses to various resources of 
the home Site by using attributes given before moving, 
because accesses are made by packets originating from an 
address in the home network (home address) even when the 
mobile computer is located at the visited site. However, in 
general, in the case of making an access to an information 
unrelated to the home site (as in the case of making an access 
to a Web page on the third party network or to a local printer 
at the visited site, for example), there is no need to carry out 
communications via the home network using the mobile IP, 
and it Suffices to just use an address (temporal address) that 
is temporarily assigned at the Visited Site. 

0012 Yet, there are some recent network communication 
Softwares in which a proper communication cannot be 
realized by just acquiring a temporal address alone at the 
Visited Site. For example, at a site where a network is 
constructed using private addresses, an address conversion 
is carried out by using a Server called proxy server at a time 
of making an access to an external Site, So that it is necessary 
for the communication Software to make a Setting of an IP 
address of the proxy server. Also, in the case where a DNS 
(Domain Name System) server is provided at each site, the 
use of the DNS server can be convenient as it becomes 
possible to make an access to a resource using a host name 
rather than an IP address, but in Such a case it is also 
necessary to make a setting of an IP address of the DNS 
Server in address. 

0013 In other words, in the case of trying to receive a 
network Service using a temporal address borrowed from 
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Some network, without using the mobile IP, it is necessary to 
obtain a resource information (Such as that of the proxy 
server or the DNS server mentioned above) of that network. 
Such an information is freely obtainable for a network 
manager in general, but for a general user, it is difficult to 
handle Such an information and it is also difficult to make a 
proper Setting of Such an information at a proper portion of 
the communication program. 
0.014 AS described above, in general, in the case of 
Supporting a mobile computer using the mobile IPScheme, 
communications with a home agent of a home network can 
be very difficult depending on a moved location of the 
mobile computer, and this fact can adversely affect the 
operation performance of a communication program in Some 
CSCS. 

0.015. On the other hand, when a scheme for acquiring a 
temporal address at a visited Site and using it in carrying out 
communications is adopted, it becomes necessary to obtain 
various kinds of network configuration information (such as 
that of a proxy server or a DNS server in the case of WWW 
access, or that of a Certificate Server in the case of SSL (data 
encryption) communication, for example), besides an 
address. In order to make a proper Setting of Such an 
information, a thorough understanding of a network envi 
ronment at a visited Site is required So that it is quite difficult 
to do for a beginner who has no knowledge regarding 
networks. 

0016. Thus, conventionally, in the case of using a pro 
gram Such as browser while moving over networks, it has 
been necessary to make a proper Setting of various kinds of 
environmental information in addition to acquiring an IP 
address at a Visited Site, and it has been very inconvenient 
especially for an end-user who has no knowledge regarding 
networks. 

0.017. As a possible solution to this problem, there has 
been a proposition of a scheme called mobile IP in which an 
environment of a home network to which a host is originally 
connected can be utilized even at a Visited Site. In this 
Scheme, there is no need for making an extra Setting, but the 
moving to a location far away from the home network can 
be disadvantageous from a viewpoint of the performance of 
packet eXchanges with the home network, and can also 
adversely affect the operation performance of programs. 

SUMMARY OF THE INVENTION 

0.018. It is therefore an object of the present invention to 
provide a mobile computer device and a communication 
control method, wherein when a mobile computer device 
capable of carrying out communications while moving over 
inter-connected networks (Such as Internet or Intranet) oper 
ates a program at a visited Site, it is possible to construct a 
mobile IP communication environment in which a visited 
Site network or a nearby network is regarded as a home 
network. 

0019. It is another object of the present invention to 
provide a mobile computer device, a mobile computer 
management device, a mobile information management 
device and a communication control method, wherein when 
a mobile computer device capable of carrying out commu 
nications while moving over inter-connected networks (Such 
as Internet or Intranet) operates a program at a visited Site, 
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it is possible to carry out a Setting of a communication 
program Such as browser Suitable for a visited Site network 
or a nearby network automatically. 

0020. It is another object of the present invention to 
provide a mobile computer management device to be pro 
Vided in Some network and a communication control 
method, which are capable of providing an environment 
with respect to a mobile computer device capable of carry 
ing out communications while moving over inter-connected 
networks (such as Internet or Intranet), in which it is 
possible to construct a mobile IP communication environ 
ment where the mobile computer device can regard a 
network to which the mobile computer management device 
belongs as a home network. 
0021 According to one aspect of the present invention 
there is provided a mobile computer device capable of 
carrying out communications while moving over inter 
connected networks, comprising: an eXchange processing 
unit for exchanging a message with a management device 
provided in a visited Site network or a nearby network to 
which the mobile computer device is connected through a 
network from a visited Site, So as to acquire a network 
configuration information of the Visited Site network or the 
nearby network, the management device having a manage 
ment function for enabling the communications by the 
mobile computer device at the Visited Site, and a Setting unit 
for Setting the network configuration information acquired 
according to the message in a communication program to be 
used in carrying out the communications. 
0022. According to another aspect of the present inven 
tion there is provided a mobile computer device capable of 
carrying out communications while moving over intercon 
nected networks, comprising: a Selection unit for Selecting 
one of a plurality of mobile computer management devices 
provided in a plurality of networks, each mobile computer 
management device having functions for managing a mov 
ing location of each registered mobile computer device and 
transferring data destined to each registered mobile com 
puter device to its moving location; and a message exchange 
unit for exchanging a message with a Selected mobile 
computer management device from a visited Site, So as to 
register the mobile computer device to the Selected mobile 
computer management device as a mobile node which 
regards one network to which the Selected mobile computer 
management device belongs as a home network. 

0023. According to another aspect of the present inven 
tion there is provided a mobile computer management 
device to be provided in a prescribed network among 
inter-connected networks, comprising: an address leasing 
unit for leasing a temporal address to be used by a mobile 
computer in response to a request message from the mobile 
computer, a moving management unit for receiving a reg 
istration message from the mobile computer to which the 
temporal address is leased, and registering and managing a 
correspondence between the temporal address and a current 
location of the mobile computer; a network configuration 
information response unit for returning to the mobile com 
puter one message containing a network configuration infor 
mation of one network to which the mobile computer 
management device belongs or a resource Server informa 
tion that has the network configuration information; and a 
data transfer unit for capturing data transmitted to the 
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temporal address, and transferring the data to the current 
location of the mobile computer according to the registered 
correspondence. 

0024. According to another aspect of the present inven 
tion there is provided a mobile computer management 
device, to be provided in a prescribed network among 
inter-connected networks, for managing mobile IP commu 
nications of a registered mobile computer, comprising:-an 
address leasing unit for leasing a temporal home address to 
be used by a mobile computer located outside a Subnet to 
which the mobile computer management device is con 
nected, in response to a request message from the mobile 
computer, and a registration unit for registering the mobile 
computer as a mobile node to be managed by the mobile 
computer management device, in response to a registration 
message from the mobile computer to which the temporal 
home address is leased. 

0.025 According to another aspect of the present inven 
tion there is provided a mobile information management 
device for use in conjunction with a mobile computer 
management device which is provided in a prescribed net 
work among inter-connected networks and managing 
mobile IP communications of a registered mobile computer, 
the mobile information management device comprising: an 
address leasing unit for leasing a temporal address to be used 
by a mobile computer located outside a subnet to which the 
mobile information management device is connected, in 
response to a request message from the mobile computer; 
and an information providing unit for providing a network 
configuration information of a network to which the mobile 
information management device belongs or a resource 
Server information that has the network configuration infor 
mation, to the mobile computer. 

0026. According to another aspect of the present inven 
tion there is provided a communication control method for 
a mobile computer device capable of carrying out commu 
nications while moving over inter-connected networks, the 
method comprising the Steps of eXchanging a message with 
a management device provided in a visited Site network or 
a nearby network to which the mobile computer device is 
connected through a network from a Visited Site, So as to 
acquire a network configuration information of the Visited 
Site network or the nearby network, the management device 
having a management function for enabling the communi 
cations by the mobile computer device at the Visited Site, and 
Setting the network configuration information acquired 
according to the message in a communication program to be 
used in carrying out the communications. 
0.027 According to another aspect of the present inven 
tion there is provided a communication control method for 
a mobile computer device capable of carrying out commu 
nications while moving over inter-connected networks, the 
method comprising the Steps of Selecting one of a plurality 
of mobile computer management devices provided in a 
plurality of networks, each mobile computer management 
device having functions for managing a moving location of 
each registered mobile computer device and transferring 
data destined to each registered mobile computer device to 
its moving location; and eXchanging a message with a 
Selected mobile computer management device from a visited 
Site, So as to register the mobile computer device to the 
Selected mobile computer management device as a mobile 
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node which regards one network to which the Selected 
mobile computer management device belongs as a home 
network. 

0028. According to another aspect of the present inven 
tion there is provided a communication control method for 
a mobile computer management device to be provided in a 
prescribed network among inter-connected networks, the 
method comprising the Steps of leasing a temporal address 
to be used by a mobile computer in response to a request 
message from the mobile computer, receiving a registration 
message from the mobile computer to which the temporal 
address is leased, and registering and managing a correspon 
dence between the temporal address and a current location 
of the mobile computer; returning to the mobile computer 
one message containing a network configuration informa 
tion of one network to which the mobile computer manage 
ment device belongs or a resource Server information that 
has the network configuration information; and capturing 
data transmitted to the temporal address, and transferring the 
data to the current location of the mobile computer accord 
ing to the registered correspondence. 

0029. According to another aspect of the present inven 
tion there is provided a communication control method for 
a mobile computer management device, to be provided in a 
prescribed network among inter-connected networks, for 
managing mobile IP communications of a registered mobile 
computer, the method comprising the Steps of: leasing a 
temporal home address to be used by a mobile computer 
located outside a Subnet to which the mobile computer 
management device is connected, in response to a request 
message from the mobile computer; and registering the 
mobile computer as a mobile node to be managed by the 
mobile computer management device, in response to a 
registration message from the mobile computer to which the 
temporal home address is leased. 
0030. According to another aspect of the present inven 
tion there is provided a communication control method for 
a mobile information management device for use in con 
junction with a mobile computer management device which 
is provided in a prescribed network among inter-connected 
networks and managing mobile IP communications of a 
registered mobile computer, the method comprising the 
Steps of leasing a temporal address to be used by a mobile 
computer located outside a Subnet to which the mobile 
information management device is connected, in response to 
a request message from the mobile computer; and providing 
a network configuration information of a network to which 
the mobile information management device belongs or a 
resource Server information that has the network configura 
tion information, to the mobile computer. 
0031. According to another aspect of the present inven 
tion there is provided-an article of manufacture, comprising: 
a computer usable medium having computer readable pro 
gram code means embodied therein for causing a computer 
to function as a mobile computer device capable of carrying 
out communications while moving over inter-connected 
networks, the computer readable program code means 
includes: first computer readable program code means for 
causing Said computer to exchange a message with a man 
agement device provided in a visited Site network or a 
nearby network to which the mobile computer device is 
connected through a network from a Visited Site, So as to 
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acquire a network configuration information of the Visited 
Site network or the nearby network, the management device 
having a management function for enabling the communi 
cations by the mobile computer device at the Visited Site, and 
Second computer readable program code means for causing 
Said computer to Set the network configuration information 
acquired according to the message in a communication 
program to be used in carrying out the communications. 
0032. According to another aspect of the present inven 
tion there is provided an article of manufacture, comprising: 
a computer usable medium having computer readable pro 
gram code means embodied therein for causing a computer 
to function as a mobile computer device capable of carrying 
out communications while moving over inter-connected 
networks, the computer readable program code means 
includes: first computer readable program code means for 
causing Said computer to Select one of a plurality of mobile 
computer management devices provided in a plurality of 
networks, each mobile computer management device having 
functions for managing a moving location of each registered 
mobile computer device and transferring data destined to 
each registered mobile computer device to its moving loca 
tion; and Second computer readable program code means for 
causing Said computer to exchange a message with a 
Selected mobile computer management device from a visited 
Site, So as to register the mobile computer device to the 
Selected mobile computer management device as a mobile 
node which regards one network to which the Selected 
mobile computer management device belongs as a home 
network. 

0.033 According to another aspect of the present inven 
tion there is provided an article of manufacture, comprising: 
a computer usable medium having computer readable pro 
gram code means embodied therein for causing a computer 
to function as a mobile computer management device to be 
provided in a prescribed network among inter-connected 
networks, the computer readable program code means 
includes: first computer readable program code means for 
causing Said computer to lease a temporal address to be used 
by a mobile computer in response to a request message from 
the mobile computer; Second computer readable program 
code means for causing Said computer to receive a registra 
tion message from the mobile computer to which the tem 
poral address is leased, and register and manage a corre 
spondence between the temporal address and a current 
location of the mobile computer; third computer readable 
program code means for causing Said computer to return to 
the mobile computer one message containing a network 
configuration information of one network to which the 
mobile computer management device belongs or a resource 
Server information that has the network configuration infor 
mation; and fourth computer readable program code means 
for causing Said computer to capture data transmitted to the 
temporal address, and transfer the data to the current loca 
tion of the mobile computer according to the registered 
correspondence. 

0034. According to another aspect of the present inven 
tion there is provided an article of manufacture, comprising: 
a computer usable medium having computer readable pro 
gram code means embodied therein for causing a computer 
to function as a mobile computer management device, to be 
provided in a prescribed network among inter-connected 
networks, for managing mobile IP communications of a 
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registered mobile computer, the computer readable program 
code means includes: first computer readable program code 
means for causing Said computer to lease a temporal home 
address to be used by a mobile computer located outside a 
Subnet to which the mobile computer management device is 
connected, in response to a request message from the mobile 
computer, and Second computer readable program code 
means for causing Said computer to register the mobile 
computer as a mobile node to be managed by the mobile 
computer management device, in response to a registration 
message from the mobile computer to which the temporal 
home address is leased. 

0035. According to another aspect of the present inven 
tion there is provided an article of manufacture, comprising: 
a computer usable medium having computer readable pro 
gram code means embodied therein for causing a computer 
to function as a mobile information management device for 
use in conjunction with a mobile computer management 
device which is provided in a prescribed network among 
interconnected networks and managing mobile IP commu 
nications of a registered mobile computer, the computer 
readable program code means includes: first computer read 
able program code means for causing Said computer to lease 
a temporal address to be used by a mobile computer located 
outside a Subnet to which the mobile information manage 
ment device is connected, in response to a request message 
from the mobile computer; and Second computer readable 
program code means for causing Said computer to provide a 
network configuration information of a network to which the 
mobile information management device belongs or a 
resource Server information that has the network configura 
tion information, to the mobile computer. 
0036). Other features and advantages of the present inven 
tion will become apparent from the following description 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0037 FIG. 1 is a schematic diagram showing an exem 
plary basic configuration of inter-connected networks to 
which the present invention is applied. 
0038 FIG. 2 is a block diagram showing an exemplary 
basic internal configuration of a mobile computer manage 
ment Server according to one embodiment of the present 
invention. 

0039 FIG. 3 is a diagram showing an exemplary format 
of a registration message used in one embodiment of the 
present invention. 
0040 FIG. 4 is a diagram showing an exemplary format 
of a response message used in one embodiment of the 
present invention. 
0041 FIG. 5 is a diagram showing an exemplary format 
of an encapsulated packet used in one embodiment of the 
present invention. 
0042 FIG. 6 is a block diagram showing an exemplary 
configuration of a mobile computer management Server and 
a mobile information management Server according to one 
embodiment of the present invention. 
0043 FIG. 7 is a block diagram showing an exemplary 
basic internal configuration of a mobile computer according 
to one embodiment of the present invention. 
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0044 FIG. 8 is a diagram showing an exemplary format 
of a query message used in one embodiment of the present 
invention. 

004.5 FIG. 9 is a diagram showing an exemplary format 
of an answer message used in one embodiment of the present 
invention. 

0.046 FIG. 10 is a schematic diagram showing one 
exemplary case (case A-1) for explaining the operation of a 
mobile computer according to one embodiment of the 
present invention. 
0047 FIG. 11 is a schematic diagram showing another 
exemplary case (case A-2) for explaining the operation of a 
mobile computer according to one embodiment of the 
present invention. 
0.048 FIG. 12 is a flow chart of an exemplary operation 
procedure for a mobile computer applicable to the cases 
shown in FIG. 10 and FIG. 11. 

0049 FIG. 13 is a schematic diagram showing still 
another exemplary case (case B) for explaining the operation 
of a mobile computer according to one embodiment of the 
present invention. 
0050 FIG. 14 is a flow chart of an exemplary operation 
procedure for a mobile computer in the case shown in FIG. 
12. 

0051 FIG. 15 is a schematic diagram for explaining one 
possible method for Selecting a mobile computer manage 
ment device at a mobile computer in the case showin in FIG. 
12. 

0.052 FIG. 16 is a flow chart of an exemplary operation 
procedure for a mobile computer in one exemplary situation 
(example 1) according to one embodiment of the present 
invention. 

0.053 FIG. 17 is a diagram showing a user setting 
window that can be used in one embodiment of the present 
invention. 

0.054 FIG. 18 is a flow chart of an exemplary operation 
procedure for a mobile computer in another exemplary 
Situation (example 2) according to one embodiment of the 
present invention. 
0.055 FIG. 19 is a schematic diagram for explaining the 
conventional mobile-IPScheme. 

0056 FIG. 20 is a schematic diagram showing one 
modified case for explaining the operation of a mobile 
computer according to one embodiment of the present 
invention. 

0057 FIG. 21 is a schematic diagram showing another 
modified case for explaining the operation of a mobile 
computer according to one embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0.058 Referring now to FIG. 1 to FIG. 18, FIG. 20 and 
FIG. 21, one embodiment of a mobile IP communication 
Scheme according to the present invention will be described 
in detail. 
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0059 FIG. 1 shows an exemplary basic configuration of 
inter-connected networks to which the present invention is 
applied. In this embodiment, a home network 1-0 and a 
plurality of visited site networks 1-1 to 1-n are intercon 
nected through the Internet 6, and a mobile computer (MN) 
2 and its correspondent host (CH)3 are connected within 
these networks or to the Internet 6 as external nodes. In each 
of the home network 1-0 and the visited site networks 1-1 to 
1-n, there is provided a mobile computer management Server 
(MA: Mobile Agent) 5 for managing the mobile computer 2 
and providing necessary information. 

0060) Note that this embodiment will be described by 
focusing on a mobile computer which has the network 1-0 
as its home position so that the network 1-0 is referred to as 
a home network while the networks 1-1 to 1-n are referred 
to as Visited Site networks, but in the case of focusing on a 
mobile computer which has any one of the networks 1-1 to 
1-n as its home position, that one of the networks 1-1 to 1-n 
will be a home network and the network 1-0 will be a visited 
site network. In other words, all of the networks 1-0 to 1-n 
are basically equivalent except for Some functions, Services, 
configurations, etc. which are unique to each network. 

0061 The mobile computer 2 can carry out communica 
tions with the correspondent host 3 using an arbitrary 
communication program, but in this embodiment an exem 
plary case of carrying out communications with a Web 
server using a WWW browser will be described. 
0062 Roughly speaking, the mobile computer manage 
ment server 5 of this embodiment is an extension of a home 
agent in the mobile IP protocol as specified by RFC 2002, 
which plays a role of a home agent with respect to a mobile 
computer whose home network is a network to which the 
mobile computer management Server 5 itself belongs, as 
well as a role of a home agent with respect to a mobile 
computer whose home network is another network origi 
nally and which tries to carry out the mobile IP communi 
cations by regarding a network to which the mobile com 
puter management Server 5 itself belongs as a home 
network. In addition, in this embodiment, a function for 
providing a network configuration information to the mobile 
computer 2 is also provided in the mobile computer man 
agement Server 5. 

0063 Also, roughly speaking, the mobile computer 2 of 
this embodiment is an extension of a mobile node in the 
mobile IP protocol as specified by RFC 2002, which has a 
function for carrying out the mobile IP communication by 
regarding a network other than the home network to which 
the mobile computer 2 originally belongs as a home network 
(a function for borrowing a temporal home address from an 
arbitrary one of the prescribed mobile computer manage 
ment Servers), in addition to the functions required for the 
mobile node according to the mobile IP protocol. In addi 
tion, in this embodiment, a function for making a necessary 
Setting regarding the network configuration information 
provided from the mobile computer management Server 5 is 
also provided in the mobile computer 2. 

0064 FIG. 2 shows an exemplary basic internal configu 
ration of the mobile computer management Server 5. AS 
shown in FIG. 2, the mobile computer management server 
5 of this embodiment includes a communication module 51, 
a packet transfer unit 52, a registration processing unit 53, an 



US 2003/0208568 A1 

address management/leasing unit 54, a mobile database 55, 
a message transmission unit 56, and an information database 
57. 

0065. The mobile computer management server 5 is 
implemented with the operations equivalent to those of the 
home agent of the mobile IP protocol as specified by RFC 
2002, that is: 

0066 (1) a processing of a location registration 
message from the mobile computer (a registration 
processing unit 53); and 

0067 (2) a processing for capturing a packet des 
tined to the home address of the mobile computer on 
the home network, and transferring it by encapsu 
lating it inside a packet destined to the current 
location of the mobile computer (the packet transfer 
unit 52). 

0068 Also, in this embodiment, in addition to the above 
described operations as a home agent, the mobile computer 
management Server 5 is implemented with: 

0069 (3) a processing for managing a set of unused 
addresses for leasing within the network, and leasing 
one Such address in response to an address leasing 
request from the mobile computer (where the mobile 
computer can be one that has moved into the own 
network or one that is connected to a nearby external 
network) (the address management/leasing unit 54); 
and 

0070 (4) a processing for transmitting an answer 
message containing the network configuration infor 
mation such as that of the proxy server or DNS 
Server within the own network, in response to a 
query message from the mobile computer (the mes 
Sage transmission unit 56). 

0071 Note that the communication module 51 is a mod 
ule for carrying out communications through networks, and 
the mobile database 55 is a memory for storing in corre 
spondence a home address of the mobile computer, a Care 
of-address of the moving mobile computer, and a flag 
indicating whether the moving mobile computer is one that 
has this network as a home network originally or one to 
which a home address is leased temporarily as a guest, as an 
information for registering the mobile computer for which 
the mobile IP communication is to be supported, while the 
information database 57 is a memory for storing the network 
configuration information. Here, it is assumed that a leasing 
address information regarding home addresses for leasing 
and their utilization states is stored in either the mobile 
database 55, or the information database 57, or a dedicated 
database (not shown). 
0.072 AS for a protocol to be used in the processing for 
requesting and leasing a temporal home address, a negotia 
tion can be carried out using host-to-host unicast commu 
nications by extending messages (such as DHCPDIS 
COVER, DHCPOFFER, etc.) of the DHCP (Dynamic Host 
Configuration Protocol: see RFC 1541), for example. 
0.073 FIG.3 shows an exemplary format of a registration 
message that is processed at the registration processing unit 
53 of the mobile computer management server 5, and FIG. 
4 shows an exemplary format of a response message that is 
transmitted by the registration processing unit 53 in response 
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to the registration message. These formats are those defined 
in the mobile IP protocol specification (except that the 
mobile agent is used in place of the home agent). 
0074 FIG. 5 shows an exemplary format of an encap 
Sulated packet that is processed at the packet transfer unit 52 
of the mobile computer management Server 5, where data 
destined to an original address (home address) of the mobile 
computer in the usual IP packet format as shown in a part (a) 
is encapsulated inside a packet destined to the registered 
current location address as in the mobile IP format shown in 
a part (b). This format is also that defined in the mobile IP 
(RFC 2003). 
0075 Now, one example of operations for the address 
leasing, the registration as a mobile node, and the release of 
a temporal address (the deletion of the registration as a 
mobile node) and a data management associated with these 
operations will be described. 
0076. Here, it is assumed that the database for the leasing 
address information Stores in correspondence each home 
address for leasing and a flag indicating a utilization State of 
that home address as either used, unused, or after leasing but 
before registration. 
0077. When the address leasing request from a mobile 
computer located outside the own network is received, the 
address management/leasing unit 54 refers to the database 
for the leasing address information, and if there exists an 
unused home address for leasing, returns a response mes 
Sage containing a home address to be used by the request 
Source mobile computer temporarily, and sets the flag of that 
address to the after leasing but before registration State. On 
the other hand, if there is no unused home address for 
leasing, the address management/leasing unit 54 returns an 
error message to the request Source mobile computer. 
0078 When the registration message from the mobile 
computer to which the address is leased is received, the 
home address, the Care-of-address and the flag are registered 
in the mobile database 55, while the flag of the correspond 
ing address in the leasing address information is set to the 
used State. 

0079. Note that the leased temporal address will eventu 
ally be released (returned), and a timing for this release can 
be a timing at which a message indicating the releasing of 
the temporal address (that is, the deletion of the registration 
as a mobile node) is transmitted from the mobile computer 
2 to the mobile computer management Server 5. Here, it may 
also be made possible to Set a temporal address leasing 
period and use the elapsing of this temporal address leasing 
period also as a timing for the release as well. When the 
above described message is received from the mobile com 
puter 2 to which the address is leased, the registration 
information (the home address, the Care-of-address and the 
flag) of that mobile-computer is deleted from the mobile 
database 55, while the flag of the corresponding address in 
the leasing address information is Set to the unused State. 
0080. Also, in anticipation of a case where an address is 
leased but this address is not used for the registration as a 
mobile node, it is preferable to reset the flag indicating the 
after leasing but before registration State into the unused 
State when no registration message comes after an elapse of 
a prescribed period time Since the leasing of the address, for 
example. 
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0081. Next, another example of operations for the 
address leasing, the registration as a mobile node, and the 
release of a temporal address (the deletion of the registration 
as a mobile node) and a data management associated with 
these operations will be described. 

0082 Here, it is assumed that the valid period (lifetime) 
of the leased address is to be determined. The valid period 
may be a fixed one, or may be set up at each occasion by also 
providing prescribed criteria. It is also assumed that the 
database for the leasing address information Stores in cor 
respondence each home address for leasing, a flag indicating 
a utilization State of that home address as either used or 
unused, and an information on the valid period for-the home 
address that is in the used State. 

0.083. When the address leasing request from a mobile 
computer located outside the own network is received, the 
address management/leasing unit 54 refers to the database 
for the leasing address information, and if there exists an 
unused home address for leasing, returns a response mes 
Sage containing a home address to be used by the request 
Source mobile computer temporarily, and Sets the flag of that 
address to the used state. On the other hand, if there is no 
unused home address for leasing, the address management/ 
leasing unit 54 returns an error message to the request Source 
mobile computer. 

0084. When the registration message from the mobile 
computer to which the address is leased is received, the 
home address, the Care-of-address and the flag are registered 
in the mobile database 55. 

0085. When the valid period of the leased temporal 
address expires, the registration information (the home 
address, the Care-of-address and the flag) of that mobile 
computer is deleted from the mobile database 55, while the 
flag of the corresponding address in the leasing address 
information is Set to the unused State. 

0.086 Note that when a re-registration of the address (the 
Keep Alive message as specified in the mobile IP) is 
received from the mobile computer 2 to which the address 
is leased, before the valid period of the leased temporal 
address expires, the valid period of the leased address is 
initialized to a value at a time of initial leasing. 

0.087 Also, it is possible to adopt a scheme in which, 
when a message indicating the releasing of the temporal 
address (that is, the deletion of the registration as a mobile 
node) is received from the mobile computer 2 to which the 
address is leased, before the valid period of the leased 
temporal address expires, the registration information (the 
home address, the Care-of-address and the flag) of that 
mobile computer is-also deleted from the mobile database 
55, while the flag of the corresponding address in the leasing 
address information is Set to the unused State. 

0088 Next, another form of the mobile computer man 
agement Server 5 according to the present invention will be 
described. 

0089. The configuration shown in FIG. 2 is directed to a 
case where the mobile computer management Server 5 is 
realized as a single device, but it is also possible to realize 
the mobile computer management Server 5 as a combination 
of two devices: a home agent (HA) as defined by the mobile 
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IP and a mobile information management server (MM) for 
carrying out the processing other than that of the home 
agent. 

0090 FIG. 6 shows an exemplary configuration in which 
the mobile computer management Server 5 is formed by a 
home agent 5-1 and a mobile information management 
server 5-2. As shown in FIG. 6, the home agent 5-1 includes 
the registration processing unit 53 for processing the moving 
registration message from the mobile computer 2, the packet 
transfer unit 52 for capturing a packet destined to the home 
address of the mobile computer 2 on the home network and 
transferring it to the current location of the mobile computer 
2, the mobile database 55, and a communication module 
51-1, while the mobile information management server 5-2 
includes the address management/leasing unit 54, the mes 
sage transmission unit 56, the information database 57, and 
a communication module 51-2. Note that the packet transfer 
unit 52, the registration processing unit 53, the address 
management/leasing unit 54, the mobile database 55, the 
message transmission unit 56, and the information database 
57 shown in FIG. 6 are the same as those shown in FIG. 2, 
and each of the communication module 51-1 and the com 
munication module 51-2 shown in FIG. 6 is the same as the 
communication module 51 shown in FIG. 2. Here, it is 
assumed that the leasing address information regarding 
home addresses for leasing and their utilization States is 
stored in either the information database 57 inside the 
mobile information management Server 5-2 or a dedicated 
database (not shown). 
0.091 In this case, the mobile computer 2 can be given the 
address information for either one or both of the home agent 
5-1 and the mobile information management server 5-2, and 
Set to make an access to appropriate one of these devices 
corresponding to the necessary processing, or Set to make an 
access through either one of these devices all the times. The 
home agent 5-1 and the mobile information management 
Server 5-2 can be set to cooperate with each other according 
to the need. 

0092. In addition, in the above described case, the mobile 
information management Server 5-2 may be divided into a 
Section (leasing address management Server) for carrying 
out the address management/leasing processing and a Sec 
tion (resource server) for carrying out the answer message 
transmission processing, and formed by two devices. In this 
case, the address management/leasing unit 54, the commu 
nication module 51-2 and the necessary database are incor 
porated into the former Server, while the message transmis 
Sion unit 56, the communication module 51-2 and the 
necessary database are incorporated into the latter Server, for 
example. 

0093. Also, instead of providing the information database 
57 inside the mobile computer management server 5 or the 
mobile information management Server 5-2, it is also pos 
Sible to adopt a configuration in which the necessary net 
work configuration information is collected from one or 
plural other resource Servers by the message transmission 
unit 56. 

0094. Also, the above description is directed to a case 
where the mobile computer 2 is assumed to transmit the 
query message to the Selected mobile computer management 
server 5 or mobile information management server 5-2. but 
it is also possible to adopt a configuration in which one or 
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a plurality of resource Servers each having the message 
transmission unit 56, the information database 57 (the net 
work configuration information database provided therein) 
and the communication module 51-2 are provided inside the 
network, and the mobile computer management Server 5 or 
the mobile information management server 5-2 (which is 
Sufficient to have the address management/leasing unit and 
a leasing address information database (a part of the infor 
mation database 57)) notifies the address information and 
the like of the resource Servers to the mobile computer 2 So 
that the mobile computer 2 Sends the query message indi 
vidually to one or the plurality of resource Servers and makes 
the Setting by integrating these answer messages returned 
from the plurality of resource Servers. 
0.095 Note also that, as still another configuration of the 
mobile computer management Server 5, the mobile com 
puter management Server 5 may be divided into a Server in 
which the address management/leasing function is added to 
the home agent 5-1 and a Server which has the answer 
message transmission function, and formed by two devices. 
0096) Next, the exemplary configuration for the mobile 
computer to acquire the network configuration information 
in the case of using a separately provided resource Server 
having a function for providing the network configuration 
information will be described. 

0097 First, the case where sections corresponding to the 
home agent and the resource Server are arranged at different 
computers as shown in FIG. 20 will be described. Note that 
in this case, the leasing address management function may 
be implemented in the home agent 5-1, or in the resource 
Server 10, or else as a separate leasing address management 
SCWC. 

0098. Now, in such a case, it is possible to adopt a scheme 
in which the mobile computer 2 transmits the location 
registration message to the home agent 5-1 at a time of the 
initial location registration, and in response the home agent 
5-1 returns a response message containing the address 
information of the resource server 10 (the resource server 
information) to the mobile computer 2. Then, upon receiving 
this response message, the mobile computer 2 newly trans 
mits a query message based on the own protocol to the 
resource Server 10, receives a response message for this 
query from the resource Server 10, and carries out the Setting 
of the necessary network configuration information. 
0099. In this scheme, the communication protocol with 
respect to the resource Server can be set up freely, without 
being constrained by the extended Mobile IP protocol, so 
that there is an advantage in that it is possible to construct 
an inter-connectable System even with respect to an indi 
vidual resource Server. 

0100 Note that it is also possible to modify a part where 
the initial location registration of the mobile computer is 
carried out by using communications based on the Mobile IP 
with the mobile computer management Server 5 or the home 
agent 5-1 and the network configuration information or the 
resource Server information is acquired by utilizing this 
location registration procedure. For example, it is possible to 
adopt a configuration in which the mobile computer man 
agement Server 5 or the home agent 5-1 is replaced by a 
leasing address management Server and the resource Server 
information is acquired by utilizing the procedure for acquir 
ing the temporal address at the Visited Site network. 
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0101 Here, the case of case of using the DHCP server as 
the above described leasing address management Server and 
providing the resource Server Separately as shown in FIG. 
21 will be described. Note however that a-server based on a 
protocol other than DHCP such as PPP server may be used 
instead. 

0102) In such a case, it is possible to adopt a scheme in 
which, when the mobile computer 2 moved to a new 
location, the mobile computer 2 first transmits an address 
request message to the DHCP server 8 on that network. 
Upon receiving this message, the DHCP server 8 returns a 
response message that contains the address information of 
the resource server 10 (the resource Server address) along 
with a temporal address to be used by the mobile computer 
2. Then, upon receiving this message, the mobile computer 
2 newly transmits a query message based on the own 
protocol to the resource Server 10, receives a response 
message for this query, and carries out the Setting of the 
necessary information. 
0103) In this scheme, the resource server information is 
associated not with the message exchange by the Mobile IP 
but with the message exchange by the DHCP, etc., so that it 
is more pragmatic to adopt this Scheme in a System where 
the message exchange with the resource Server and the 
Setting of the resource Server information are to be given a 
higher priority than the Mobile IP control. Also, this scheme 
can be carried out independently from the Mobile IP so that 
it is applicable even to a general network which does not 
adopt the Mobile IP 
0104 Namely, in this scheme, it is not absolutely neces 
sary to carry out the Mobile IP communication, and at a time 
of having an address temporarily allocated at a visited Site 
Subnet, it is possible to automatically collect the necessary 
information Such as the network configuration information 
and automatically carry out the Setting to the communication 
program. 

0105. Note that the DHCP supports only communications 
with respect to Subnet, So that in a situation where not 
necessarily all DHCP servers are supporting the function for 
returning the resource Server information, it is difficult to 
acquire the resource server information from the DHCP 
server by this scheme if the DHCP server on the subnet to 
which the mobile computer 2 moved happened to be not 
Supporting the function for returning the resource Server 
information. In this regard, in a System where the home 
agent of the Mobile IP returns the resource server informa 
tion, it is possible to use a protocol different from the Subnet 
broadcast, so that there is a flexibility in that it is possible to 
Select a home agent that is Supporting the function for 
returning the resource Server information by Searching 
through home agents on nearby networks rather than using 
just the home agent on the Visited Site network, even in a 
Situation where not necessarily all home agents are Support 
ing the function for returning the resource Server informa 
tion. 

0106 Moreover, when the mobile computer 2 failed to 
acquire the resource server information from the DHCP 
Server of the Visited Site Subnet, for example, it is also 
possible to activate a program for Mobile IP communication, 
and acquire the resource Server information through the 
Mobile IP registration processing with respect to a home 
agent on a nearby network, using an address allocated from 
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that DHCP server as a Care-of-address and an address leased 
from the nearby network as a home address. 
0107. In the following, the configuration and the process 
ing procedure of the mobile computer 2 will be described. 
The following description will be mainly directed to those 
corresponding to the mobile computer management Server 5 
having an exemplary configuration as shown in FIG. 2, but 
even in the case where the mobile computer management 
server 5 is divided into a plurality of servers and there is a 
need for the mobile computer 2 to Voluntarily exchange data 
with all or some of these plurality of servers, the following 
description basically applies similarly, except for an addi 
tional procedure by which the resource Server information is 
obtained as a response to the registration message or the 
address request message, for example. 
0108) Now, FIG. 7 shows an exemplary basic internal 
configuration of the mobile computer 2. As shown in FIG. 
7, the mobile computer 2 of this embodiment includes a 
communication module 20, a packet transfer unit 21, a 
registration processing unit 22, a Care-of-address acquisi 
tion unit 23, a mobile Status register 24, a temporal home 
address acquisition unit 25, a home address register 26, a 
query message transmission/reception unit 27, and an infor 
mation database 28. Also, the mobile computer 2 is made 
such that a communication program 29 Such as WWW 
browser for example is operable thereon. 
0109 The mobile computer 2 carries out the operations 
equivalent to those of a mobile node (Co-located Care-of 
address) of the mobile IP protocolas specified by RFC 2002, 
that is: 

0110 (1) an acquisition of the Care-of-address at the 
Visited location (the Care-of-address acquisition unit 
23) and a transmission of the location registration 
message (the registration processing unit 22); and 

0111 (2) a processing of an encapsulated packet 
transferred from the mobile computer management 
server 5 (the packet transfer unit 21). 

0112 Here, it is assumed that the Care-of-address is 
automatically assigned either by the PPP (Point to Point 
Protocol: RFC 1661) from the ISP (Internet Service Pro 
vider) or by the DHCP from the visited site network. 
0113 Note that the communication module 20 is a mod 
ule for carrying out communications through networks, and 
the mobile Status register 24 is a register for Storing a flag 
indicating whether the mobile computer 2 is moving or not, 
the acquired Care-of-address, an identification information 
of the mobile computer management Server which is cur 
rently an agent for the mobile computer 2, and an informa 
tion regarding a moving State Such as whether the mobile 
computer 2 is connected to a network or connected as an 
external node for example in the case of moving, while the 
home address register 26 is a register for Storing the acquired 
temporal home address, and the information database 28 is 
a memory for Storing the acquired network configuration 
information. 

0114. It is also assumed that the mobile computer 2 stores 
therein an address information of the mobile computer 
management Server of the original home network, and an 
address information of the mobile computer management 
Servers of the other networks that can be regarded as a home 
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network. In addition, the network configuration information 
of the original home network may also be stored. 
0115 Also, in addition to the above described operations 
equivalent to those of a mobile node (Co-located Care-of 
address) of the mobile IP protocolas specified by RFC 2002, 
the mobile computer 2 of this embodiment is capable of 
carrying out an operation of becoming a mobile node to 
carry out the mobile IP communication by Selecting arbitrary 
one from a plurality of prescribed networks other than the 
original home network and regarding it as a home network. 
To this end, the mobile computer 2 carries out the mobile IP 
communication by using a temporal home address for guest 
at the Selected home network. The home address for guest is 
temporally borrowed by transmitting the address leasing 
request message to the mobile computer management Server 
5 from the temporal home address acquisition unit 25 at a 
time of Setting up a communication. AS already mentioned 
above, as for a protocol to be used in the processing between 
the address management/leasing unit 54 of the mobile 
computer management Server 5 and the temporal home 
address acquisition unit 25 of the mobile computer 2, a 
negotiation can be carried out using host-to-host unicast 
communications by extending the DHCP messages (Such as 
DHCPDISCOVER, DHCPOFFER, etc.), for example. 
0116. It is also possible to adopt a configuration such that, 
in the case where Some mobile computer moves to a 
prescribed network or any one of prescribed networks, that 
mobile computer can use a pre-registered address as a home 
address for guest. In this case, for example, the mobile 
computer 2 stores therein an identification information of a 
Visited site network (or its mobile computer management 
Server 5) and the home address for guest in correspondence, 
while the mobile database 55 of the mobile computer 
management server 5 stores therein a host ID of the mobile 
computer 2 and the home address for guest in correspon 
dence, and at a time of moving, it is made possible to use the 
reserved home address for guest by checking the host ID 
between the mobile computer 2 and the mobile computer 
management Server 5. 
0117 The temporal home address so acquired is stored in 
the home address register 26, and the communication mod 
ule 20 of the mobile computer 2 is set to be connected to this 
temporal home address. 
0118. Also, in this embodiment, the mobile computer 2 is 
made to Support a function for automatically Setting the 
network information to the communication program 29 Such 
as WWW browser for example, which is to be operated 
thereon. For example, the mobile computer 2 transmits a 
query message as shown in FIG. 8 from the query message 
transmission/reception unit 27 to the Selected mobile com 
puter management Server 5, receives an answer message as 
shown in FIG. 9 from the mobile computer management 
Server 5, and notifies the network configuration information 
of a network to which the mobile computer management 
Server 5 is connected that is contained in this answer 
message, to the communication program 29 Such as WWW 
browser using appropriate means. 
0119) As a method for this notification, various options 
are available, including a method in which the network 
configuration information is Stored as a file and the com 
munication program is made to read this file at a time of 
activation, a method in which a process for carrying out the 
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notification exchanges necessary information by carrying 
out inter-proceSS communications with the communication 
program, and a method in which the query message trans 
mission/reception unit 27 is formed inside the communica 
tion program 29 and the necessary information is acquired 
and Set by operating the query message transmission/recep 
tion unit 27 at a time of activation of the communication 
program 29, for example. It is also possible to Set the 
acquired network configuration information to an informa 
tion Storage position that indicates the network Setting for all 
the communication programs which are operating on this 
mobile computer 2. 
0120 AS for content of the network configuration infor 
mation to be acquired by the query message, various choices 
can be considered. For example, it can be a site local 
information such as the proxy server address or the DNS 
Server address. Besides that, it can also be a host dependent 
information (Such as an authentication code key for each 
host), a user dependent information (Such as a certificate for 
electronic commerce), and/or a specific application depen 
dent information (Such as an encryption key of the browser), 
of the mobile computer. In this case, the necessary infor 
mation is acquired by transmitting a query message to which 
the necessary host, user, and application information is 
attached. 

0121 Next, the operation of the mobile computer 2 of 
this embodiment for each moving state will be described in 
detail. 

0.122 Here, the moving States includes cases according to 
the mobile IP protocol as specified by RFC 2002, that is: 

0123 (1) a case in which the mobile computer 2 is 
located inside the original home network and inside 
the same Subnet as the mobile computer management 
server of that home network; 

0124 (2) a case in which the mobile computer 2 
moves to another Subnet inside the original home 
network, and carries out the mobile IP communica 
tion using the mobile computer management Server 
of that home network; 

0125 (3) a case in which the mobile computer 2 
moves to a Visited Site network outside the original 
home network, and carries out the mobile IP com 
munication using the mobile computer management 
Server of that original home network, and 

0126 (4) a case in which the mobile computer 2 
moves outside the original home network and is 
connected to the Internet as an external node, and 
carries out the mobile IP communication using the 
mobile computer management Server of that original 
home network. 

0127. In these cases the operations of the home agent and 
the mobile computer are the same as the conventional ones 
so that their description will be omitted here. 
0128 Apart from these, in this embodiment, the moving 
States also includes: 

0129 (A-1) a case in which the mobile computer 2 
is located inside the same Subnet as the mobile 
computer management Server of the Visited Site 
network; 
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0130 (A-2) a case in which the mobile computer 2 
moves to a Visited Site network outside the original 
home network and is located inside a Subnet different 
from that of the mobile computer management Server 
of the visited site network, and carries out the mobile 
IP communication using that mobile computer man 
agement Server of the Visited Site network, and 

0131 (B) a case in which the mobile computer 2 is 
connected to the Internet as an external node, and 
carries out the mobile IP communication using a 
mobile computer management server of a nearby (or 
Selected) network. 

0132) First, the operation in the case (A-1) will be 
described. 

0133) As shown in FIG. 10, when the mobile computer 
2 is connected to the same Subnet as the mobile computer 
management Server 5 of the visited Site network, there is no 
need to use the mobile IP and the communication can be 
realized Simply by the processing Similar to that in the case 
of acquiring an address using the DHCP or the like. 
0.134 Consequently, in this case, when the Care-of-ad 
dress is acquired using the DHCP or the like and it is 
recognized that this mobile computer is connected to the 
Same Subnet as the mobile computer management Server 5 
using a prescribed method, the mobile computer Sends the 
query message to the mobile computer management Server 
5, and upon receiving the answer message, Sets the network 
configuration information contained in the answer message. 
Here, the fact that this mobile computer is connected to the 
Same Subnet as the mobile computer management Server 5 
can be recognized from the fact that the Care-of-address and 
the network address portion of the IP address of the mobile 
computer management Server 5 coincide, or from the fact of 
receiving an agent advertisement message that is regularly 
broadcasted within the subnet from the mobile computer 
management Server 5, for example. In the latter case, it is 
possible to ascertain the fact that this mobile computer is 
connected to the same Subnet as the mobile computer 
management Server 5 even before acquiring the Care-of 
address. 

0135) Next, the operation in the case (A-2) will be 
described. 

0.136. As shown in FIG. 11, when the mobile computer 2 
is located inside the Visited Site network and is connected to 
a Subnet (a Subnet that can be reached through a router 7 in 
FIG. 11) different from that of the mobile computer man 
agement Server 5 of that Visited Site network, there is a need 
for data transfer over Subnets, so that the mobile IP com 
munication using the mobile computer management Server 5 
of the visited Site network as a home agent is carried out. 
0.137 In this case, the Care-of-address is acquired from a 
DHCP server 8 according to the DHCP first, for example, 
and when it is recognized that this mobile computer is not 
connected to the same Subnet as the mobile computer 
management Server 5 by utilizing the IP address or the agent 
advertisement message as described above, the address 
leasing request is Sent to the mobile computer management 
Server 5 So as to try to acquire the temporal address. 
0.138. When the temporal address is successfully 
acquired, the registration message of the mobile IP is Sent to 
the mobile computer management Server 5, and the initial Set 
up of the mobile IP is made. 
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0.139. When the registration message is accepted, the 
query message for the network configuration information of 
this visited site network is sent to the mobile computer 
management Server 5 next, and upon receiving the answer 
message, the network configuration information contained 
in the answer message is Set to the communication program 
29 on the mobile computer 2. 
0140. An exemplary procedure applicable to both cases 
(A-1) and (A-2) is shown in FIG. 12, which proceeds as 
follows. 

0141 First, the Care-of-address acquisition processing is 
carried out (step S11), and then the processing for judging 
whether the mobile computer is in the same Subnet as the 
mobile computer management Server or not is carried out 
(step S12). If it is in the same subnet (S13 YES), the 
procedure proceeds to the step S16. Otherwise the temporal 
home address acquisition processing is carried out (Step 
S14) and then the mobile IP registration processing is carried 
out (step S15). Then, the processing for acquiring the 
network configuration information of the Visited Site net 
work is carried out (Step S16) and finally the processing for 
Setting the network configuration information is carried out 
(step S17). 
0142. Note that, in the case (A-1) described above, the 
mobile computer carries out communications by using the 
Care-of-address acquired at the Visited Site network, but 
instead of that, it is also possible to acquire the temporal 
home address at the temporal home address acquisition unit 
25 and use it in carrying out communications. 
0143 Also, in the case (A-2) described above, the reg 
istration message and the query message are transmitted 
Separately, but it is also possible to include the description 
of the query message in an extension field of the registration 
message in order to reduce traffics on the network. 
0144. In addition, at a time of transmitting the response 
message (in response to the registration message) from the 
mobile computer management Server 5 to the mobile com 
puter 2, it is possible to include the answer message (in 
response to the query message) in the response message and 
transmit this response message. 
0145 Next, the operation in the case (B) will be 
described. Here, the exemplary case where the mobile 
computer 2 carries out communications by being connected 
to an external network without entering into a specific 
visited site network as shown in FIG. 13 will be described. 

0146 In this case, the Care-of-address is acquired from a 
PPP server 9 using PPP first, for example, and the address 
leasing request is transmitted to the mobile computer man 
agement server 5 of the nearby (or selected) visited site 
network So as to try to acquire the temporal address. When 
the request is accepted, the response describing the leased 
temporal home address is returned. 
0147 When the temporal address is successfully 
acquired, the Setting of the network Software is renewed 
using the temporal home address contained in the response, 
and then the registration message of the mobile IP is Sent to 
the mobile computer management Server 5. 
0148 When the registration message is accepted, the 
query message for the network configuration information of 
this visited site network is sent to the mobile computer 
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management Server 5 next, and upon receiving the answer 
message, the network configuration information contained 
in the answer message is Set to the communication program 
29 on the mobile computer 2. 
0149 An exemplary procedure applicable to this case (B) 
is shown in FIG. 14, which proceeds as follows. 
0150 First, the Care-of-address acquisition processing is 
carried out (Step S21), and then the temporal home address 
acquisition processing is carried out (step S22). Then, the 
mobile IP registration processing is carried out (step S23), 
and then the processing for acquiring the network configu 
ration information of the Visited Site network is carried out 
(step S24). Finally, the processing for Setting the network 
configuration information is carried out (step S25). 
0151. Note that, similar as in the previously described 
cases, it is also possible to merge the registration message 
and the query message by using an extension field of the 
registration message for the Sake of the query message. Also, 
Similarly as in the previously described cases, at a time of 
transmitting the response message (in response to the reg 
istration message) from the mobile computer management 
server 5 to the mobile computer 2, it is possible to include 
the answer message (in response to the query message) in 
the response message and transmit this response message. 
0152 Now, in the case where the mobile computer 2 is 
connected to the external network and makes the commu 
nication Set up by Selecting one mobile computer manage 
ment server 5 as in the case (B) described above, there is a 
problem concerning how the mobile computer management 
server 5 should be selected. 

0153. One possible method for doing this selection is a 
method for appropriately Selecting one that is Supposed to be 
located nearby or one that appears to have a good response 
empirically. For example, in the case of an intranet envi 
ronment within a company and the like, addresses of the 
mobile computer management Servers 5 that are provided at 
plural Spots are registered in the mobile computer 2 in 
advance, and a user utilize them by appropriately Selecting 
one of them. Note that his processing is to be carried out 
either before or after the processing of the step S21 in the 
procedure of FIG. 14. 

0154) Note however that, in order to use the mobile 
computer environment of this embodiment comfortably, it is 
preferable to Select the mobile computer management Server 
5 for which traffic between the mobile computer 2 and the 
mobile computer management Server 5 is not jamming, and 
it is not necessarily appropriate to Select the mobile com 
puter management Server 5 according to a physical distance 
or a network distance. 

0.155) Another possible method for doing the aforemen 
tioned Selection is a method for transmitting a challenge 
packet (a selection request packet) from the mobile com 
puter 2 to a plurality of mobile computer management 
Servers 5, and Selecting an appropriate mobile computer 
management server 5 according to the response State (a time 
required since the transmission of the challenge packet until 
the arrival of the response packet, for example). An exem 
plary case of this method is illustrated in FIG. 15. Here, an 
arbitrary packet can be used as a challenge packet. For 
example “ping” of the TCP/IP can be utilized for this 
purpose directly. Also, the transmission with respect to a 
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plurality of mobile computer management Server 5 can be 
realized either by multicast or by successive unicast. When 
the mobile computer management Server 5 to be used is 
decided as a result of this Selection, the mobile communi 
cation environment is set up according to the Sequence 
indicated in FIG. 13. 

0156 Note that the mobile computer 2 may transmit a 
decided Selection packet to the Selected mobile computer 
management Server 5. In Such a case, an explicit decided 
Selection packet may be transmitted, or the address leasing 
request may play a double role as the decided Selection 
packet as well (that is, the address leasing request is to be 
construed as the decided selection packet). In this case, upon 
receiving the challenge packet from the mobile computer 2, 
the mobile computer management Server 5 returns the 
response packet immediately, and when the decided Selec 
tion packet is returned in response to this, a transition to the 
normal operation of the mobile computer management 
Server for this mobile computer is made. This automatic 
Selection processing is to be carried out between the Steps 
S21 and S22 in the procedure of FIG. 14. 
O157. Note that, depending on circumstances, it may be 
necessary to activate this mobile computer management 
Server Selection Sequence again So as to make the commu 
nication Setting again by Selecting another mobile computer 
management server 5. However, even in the mobile envi 
ronment in which the communication State unstably changes 
due to this, it is always possible to carry out communications 
by Selecting the most appropriate mobile computer manage 
ment server 5 so that it is possible to realize the comfortable 
mobile communication. 

0158 Still another method for doing the aforementioned 
Selection is a method for Selecting one that is located in a 
network which has the similar network environment as the 
original home network of the mobile computer 2. 
0159. It is also possible to use the mobile computer 
management Server Selection method in which Some of the 
above described methods are combined. 

0160 AS described, according to this embodiment, it 
becomes possible for the mobile computer to exchange 
messages with the mobile computer management Server 
located in the visited site network or a network nearby the 
visited site, and construct the mobile IP communication 
environment by regarding that network as a home network. 
0.161 Also, in the case of using the communication 
program Such as browser while moving over networks, 
conventionally, it has been necessary to make various envi 
ronmental information Setting apart from the acquisition of 
an IP address at the visited site so that it has been very 
inconvenient especially for an end-user who has no knowl 
edge regarding networks. In contrast, according to this 
embodiment, the mobile computer actively exchanges mes 
Sages with a mobile computer management Server located in 
a network nearby the Visited Site, receives information Such 
as IP address and network resources that are necessary in 
order to operate as a guest user in that network, and Sets this 
information automatically into the program Such as browser, 
so that it becomes possible to construct the mobile IP 
communication environment by automatically regarding 
that nearby network as a home network. 
0162 Also, the messages to be exchanged with the 
mobile computer management Server in the nearby network 
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can be flexibly extended according to the System require 
ment, and it is also possible to exchange even an information 
regarding Server resources Such as proxy server and the DNS 
Server of that nearby network, a user dependent-information 
Such as a Security certificate corresponding to a user who 
uses that mobile computer, and a host dependent information 
corresponding to the host computer, and it is possible to 
automatically Set all these information at the mobile com 
puter Side, So that there is no need to Specify an information 
to be set to the program even when a user who has no 
knowledge regarding networks moves to the Visited Site 
environment, and therefore it is possible to provide the 
mobile computer in which the Setting of operation environ 
ment can be made very easily. 
0163 Also, according to this embodiment, unlike the 
conventional mobile IP scheme, the nearby network is 
detected according to the Visited Site of the mobile computer 
and the communication environment regarding that nearby 
network as a home network is constructed, So that even 
when the mobile computer moves far away from its original 
home network, there is no need to exchange packets via the 
original home network and therefore it is possible to con 
Struct the efficient mobile communication environment. 

0164. Also, the mobile computer can be provided with 
both a function for carrying out the mobile IP communica 
tion by regarding the Visited Site or nearby network as a 
home network and a function for carrying out the conven 
tional mobile IP communication, so that either the mobile IP 
communication via the original home network or the mobile 
IP communication by regarding the visited Site or nearby 
network as a home network can be Selected at the Visited 
Site. 

0.165 Now, there are several variations as to what func 
tions regarding the mobile IP are to be provided to the 
mobile computer 2, and Some exemplary case will be 
described in the following. 

EXAMPLE 1. 

0166 In this example, the mobile computer 2 has the 
original home network, and is provided with a function for 
carrying out the usual mobile IP with respect to the original 
home network, and a function for carrying out the mobile IP 
communication by regarding the Visited Site or nearby 
network as a home network at the Visited Site outside the 
original home network. Namely, in this mobile computer 2, 
in the case of moving outside the original home network, 
either the usual mobile IP communication with respect to the 
original home network or the mobile IP communication by 
regarding the Visited Site or nearby network as a home 
network can be Selected at the Visited Site. In addition, this 
mobile computer 2 is made Such that the mobile computer 
management Server is Selected automatically in the case of 
moving outside the original home network and carrying out 
the mobile IP communication by regarding the visited site or 
nearby network as a home network. 
0.167 An exemplary operation procedure of the mobile 
computer 2 in this example is shown in FIG. 16, which 
proceeds as follows. Here, the overall control of this pro 
cedure is to be carried out by a controller (not shown) 
provided in the mobile computer 2. 
0168 First, according to the setting made by the user, an 
information as to whether the processing for the mobile IP 
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using the mobile computer management Server of the origi 
nal home network (referred hereafter as a home mode) or the 
processing for the mobile IP using the other mobile com 
puter management server (referred hereafter as a guest 
mode) is to be carried out is obtained (step S31). 
0169. When the home mode is specified (step S32 YES), 
the processing for the mobile IP using the mobile computer 
management Server of the original home network is carried 
out (step 43). Namely, according to the mobile IP protocol 
as specified by RFC 2002, the mobile computer 2 carries out 
the appropriate processing depending on whether it is: (1) a 
case in which the mobile computer 2 is located inside the 
original home network and inside the Same Subnet as the 
mobile computer management Server of that home network; 
(2) a case in which the mobile computer 2 moves to another 
Subnet inside the original home network, and carries out the 
mobile IP communication using the mobile computer man 
agement Server of that home network; (3) a case in which the 
mobile computer 2 moves to a visited Site network outside 
the original home network, and carries out the mobile IP 
communication using the mobile computer management 
Server of that original home network; or (4) a case in which 
the mobile computer 2 moves outside the original home 
network and is connected to the Internet as an external node, 
and carries out the mobile IP communication using the 
mobile computer management Server of that original home 
network. In this case, the operations of the home agent and 
the mobile computer are the same as the conventional ones 
so that their description will be omitted here. 
0170. On the other hand, when the guest mode is speci 
fied (step S32), the following procedure is carried out. 
0171 First, according to the setting made by the user, an 
information as to whether it is a connection to the Visited Site 
network or a connection as an external node is obtained (Step 
S33). Then, the Care-of-address is acquired by the method 
Suitable for the connection form as described above (Step 
S34). 
0172 Next, the mobile computer management server is 
selected (step S35). Here, in the case of the connection to the 
Visited Site network, the correspondence between a range of 
Care-of-address and a corresponding mobile computer man 
agement Server is Stored in advance, and the mobile com 
puter management Server in the Visited Site network is 
determined according to the acquired Care-of-address, for 
example. In the case of the connection as an external node, 
the mobile computer management Server in the nearby 
network is determined by the method using the challenge 
packet as described above, for example. 

0173. In addition, in the case of the connection to the 
visited site network (step S36), whether the mobile com 
puter is in the Same Subnet as the mobile computer man 
agement Server or not is judged (step S37). This judgement 
is made by checking whether network address indicating 
portions of the Care-of-address and the address of the 
mobile computer management Server coincide with each 
other or not. 

0.174. Then, in the case where the mobile computer is 
connected to a subnet different from the mobile computer 
management server in the visited site network (step S38 NO) 
and in the case of the connection as an external node (Step 
S36 YES), the temporal home address is acquired from the 
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mobile computer management Server as described above 
(step S39), and the processing for the mobile IP registration 
is carried out by transmitting the registration message of the 
mobile IP as described above (step S40). 
0.175. On the other hand, in the case where the mobile 
computer is connected to the same Subnet as the mobile 
computer management Server in the Visited Site network 
(step S38 YES), the steps S39 and S40 are skipped. 
0176) Next, the network configuration information of the 
Visited Site or nearby network that is to be regarded as a 
home network by the mobile computer is acquired from the 
mobile computer management Server as described above 
(step S41), and the necessary Setting of the acquired network 
configuration information is made as described above (Step 
S42). 
0177) (Variation 1) 
0.178 The procedure for the mobile computer of the 
example 1 described above can be modified Such that, in the 
case of the connection as an external node,-the user-Selects 
the nearby network So that a corresponding mobile computer 
management Server is Set. 
0179 For example, at appropriate timing, a list of names 
of networks that are connectable in the guest mode is 
displayed on a window for user setting as shown in FIG. 17, 
and the user enters a Selection of the desired network. Here, 
in the display screen of FIG. 17, the help function can be 
provided So as to display a list of names of networks that can 
be regarded as a home network and the geographic infor 
mation on their locations, as well as the information on their 
network environments if necessary, for reference at a time of 
the Selection by the user. 
0180. It is also possible to modify this procedure such 
that the user can Select either the automatic Setting or the 
manual Setting. 
0181 (Variation 2) The procedure of the example 1 or the 
variation 1 described above can be modified Such that, in the 
case of the connection to the Visited Site network, the user 
Selects the Visited Site network So that a corresponding 
mobile computer management Server is Set. 
0182 For example, at appropriate timing, a list of names 
of networks that are connectable in the guest mode is 
displayed on a window for user setting as shown in FIG. 17, 
and the user enters the connected Visited Site network. 

0183 It is also possible to modify this procedure such 
that the user can Select either the automatic Setting or the 
manual Setting. 

EXAMPLE 2 

0184. In this example, the mobile computer 2 does not 
have the original home network, and is provided with a 
function for carrying out the mobile IP communication by 
regarding the Visited Site network in the case of connection 
to the visited site network or the nearby network in the case 
of the connection as an external node, as a home network at 
the visited site. Namely, this mobile computer 2 is that in 
which the function for carrying out the usual mobile IP 
communication with respect to the original home network is 
removed from the mobile computer 2 of the example 1, 
variation 1, or variation 2 described above. 
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0185. An exemplary operation procedure of the mobile 
computer 2 in this example is shown in FIG. 18. Here, the 
overall control of this procedure is to be carried out by a 
controller (not shown) provided in the mobile computer 2. In 
this procedure of FIG. 18, the steps S51 to S60 corresponds 
to the steps S33 to S42 of the procedure of FIG. 16, 
respectively, while the steps S31, S32 and S43 of the 
procedure of FIG. 16 are omitted. 
0186 (Other Variations) 
0187. In the example 1, variation 1 and variation 2 
described above, in the case of moving as an external node, 
the mobile computer management Server in any network can 
be selected in principle in the case of moving as an external 
node, whereas only the mobile computer management Server 
in the original home network can be selected in the case 
where the mobile computer is located in the original home 
network, and only the mobile computer management Server 
in the original home network or the mobile computer 
management Server in the Visited Site network can be 
Selected in the case where the mobile computer is located in 
the Visited Site network outside the original home network. 
However, it is also possible to modify the example 1, 
variation 1 and variation 2 Such that the mobile computer 
management Server in any network can be Selected even in 
the case where the mobile computer is located in the original 
home network or in the visited site network outside the 
original home network, just as in the case of moving as an 
external node. 

0188 Also, Similarly, it is possible to modify the example 
2 described above Such that the mobile computer manage 
ment Server in any network can be Selected in the case where 
the mobile computer is located in the Visited Site network, 
just as in the case of moving as an external node. 
0189 In addition, in the above described examples and 
variations, it is also possible to use a configuration without 
the function for carrying out the mobile IP communication 
by regarding the nearby network as a home network in the 
case of the connection as an external node at the Visited Site. 

0190. Moreover, it is also possible to use a configuration 
which only has the function for carrying out the mobile IP 
communication by regarding the nearby network as a home 
network in the case of the connection as an external node at 
the visited site. 

0191 Also, as already mentioned above, in the case 
where the mobile computer is located in the same Subnet as 
the mobile computer management Server in the visited Site 
network, it is possible to carry out the communications using 
the private address rather than the Care-of-address. 
0.192 Besides these, there are many possible variations 
for the mobile computer depending on what functions 
regarding the mobile IP are to be provided, which parts are 
to be made automatic, whether it has the original home 
network or not, and So on. 

0193 Note also that the above description is directed to 
the mobile computer management Server which is provided 
with both a function for managing the mobile IP commu 
nication of the mobile computer as a guest by regarding the 
network to which the mobile computer belongs as a home 
network and the function for managing the mobile IP 
communication of the mobile computer using the network to 
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which the mobile computer belongs as the original home 
network, but it is also possible to Separately provide a home 
agent for guest which manages the mobile IP communica 
tion of the mobile computer as a guest by regarding the 
network to which the mobile computer belongs as a home 
network, and an original home agent which manages the 
mobile IP communication of the mobile computer using the 
network to which the mobile computer belongs as the 
original home network. 
0194 Also, the above description is directed to a case 
where the acquisition and the Setting of the network con 
figuration information are carried out automatically through 
the exchange of messages between the mobile computer and 
the mobile computer management Server, but it is also 
possible to carry out the acquisition and the Setting of the 
network configuration information manually. 
0.195. Note that the present invention is applicable not 
only to the mobile IP protocol as specified by RFC 2002 or 
RFC 2003, but also to any other various mobile communi 
cation protocols that are currently proposed. 
0196) Note also the each function described in this 
embodiment can be realized as either hardware or Software. 
In the case of Software realization, it is possible to imple 
ment a computer readable medium that records programs for 
causing the computer to execute each procedure or realize 
each function. 

0.197 As described, according to the present invention, it 
becomes possible for the mobile computer device to con 
struct the mobile IP communication environment by regard 
ing the visited site network or the nearby network of the 
Visited Site as a home network. 

0198 Moreover, the mobile computer device automati 
cally Selects the nearby mobile computer management 
device at the Visited Site, acquires the network configuration 
information of the network to be regarded as a home 
network and automatically Sets it to the communication 
program, So that it becomes possible to construct the mobile 
IP communication environment by regarding the nearby 
network as a home network automatically. 
0199 Furthermore, according to the present invention, it 
becomes possible for the mobile computer management 
device to provide an environment for carrying out the 
mobile IP communication by regarding the network to which 
the mobile computer management device belongs as a home 
network, with respect to the mobile computer device that has 
moved into that network or its vicinity as an external node. 
0200. In addition, the mobile computer management 
device provides the network configuration information in 
response to a request from the mobile computer device, So 
that it becomes possible for the mobile computer device to 
construct the mobile IP communication environment by 
automatically Setting that information to the communication 
program and automatically regarding that network as a home 
network. 

0201 It is also to be noted that, besides those already 
mentioned above, many modifications and variations of the 
above embodiments may be made without departing from 
the novel and advantageous features of the present inven 
tion. Accordingly, all Such modifications and variations are 
intended to be included within the Scope of the appended 
claims. 
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What is claimed is: 
1. A mobile computer device capable of carrying out 

communications while moving over inter-connected net 
Works, comprising: 

an exchange processing unit for exchanging a message 
with a management device provided in a visited Site 
network or a nearby network to which the mobile 
computer device is connected through a network from 
a Visited Site, So as to acquire a network configuration 
information of the visited site network or the nearby 
network, the management device having a management 
function for enabling the communications by the 
mobile computer device at the Visited Site, and 

a Setting unit for Setting the network configuration infor 
mation acquired according to the message in a com 
munication program to be used in carrying out the 
communications. 

2. The device of claim 1, wherein the exchange processing 
unit eXchanges the message with the management device 
which is a mobile computer management device having a 
unit for managing a moving location information of each 
registered mobile computer device and transferring data 
destined to each registered mobile computer device to its 
moving location. 

3. The device of claim 2, wherein the exchange processing 
unit transmits to the mobile computer management device a 
registration message for registering a current location infor 
mation of the mobile computer device according to a tem 
poral home address, the registration message containing a 
query message for acquiring the network configuration 
information. 

4. The device of claim 2, wherein the exchange processing 
unit transmits to the mobile computer management device a 
registration message for registering a current location infor 
mation of the mobile computer device according to a tem 
poral home address to be used at the Visited Site network or 
the nearby network that is provided at the mobile computer 
device in advance, when the Visited Site network or the 
nearby network registers the temporal home address to be 
used by the mobile computer device in advance. 

5. The device of claim 2, wherein the exchange processing 
unit exchanges the message with the mobile computer 
management device which has a unit for leasing a temporal 
home address in response to a request from the mobile 
computer device. 

6. The device of claim 5, wherein the exchange processing 
unit transmits to the mobile computer management device a 
request message for requesting a leasing of a temporal home 
address to be used at the visited site network or the nearby 
network in order to operate as a mobile node by regarding 
the Visited Site network or the nearby network as a home 
network, and receives a response message containing the 
temporal home address from the mobile computer manage 
ment device in response to the request message. 

7. The device of claim 6, wherein the exchange processing 
unit transmits to the mobile computer management device a 
registration message for registering a current location infor 
mation of the mobile computer device according to the 
temporal home address obtained from the response message, 
and receives a registration response message indicating 
permission/rejection of a registration from the mobile com 
puter management device in response to the registration 
meSSage. 
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8. The device of claim 1, wherein the exchange processing 
unit eXchanges the message with the management device 
which has a unit for leasing a temporal address in response 
to a request from the mobile computer device. 

9. The device of claim 8, wherein the exchange processing 
unit transmits to the management device a request message 
for requesting a leasing of a temporal address, the request 
message containing a query message for acquiring the 
network configuration information. 

10. The device of claim 1, wherein the exchange process 
ing unit makes a query to a Server that manages the network 
configuration information in a network to which the man 
agement device belongs, according to the message 
eXchanged with the management device, and acquires the 
network configuration information contained in an answer 
message received from Said Server. 

11. The device of claim 1, wherein the exchange process 
ing unit acquires the network configuration information 
contained in an answer message received from the manage 
ment device. 

12. The device of claim 1, wherein the setting unit sets the 
network configuration information to an information Storage 
portion indicating a network Setting in the communication 
program. 

13. The device of claim 1, wherein the exchange process 
ing unit transmits a query message for acquiring the network 
configuration information by attaching at least one of a host 
information regarding a host of the mobile computer device 
and a user information regarding a user of the mobile 
computer device, and receives an answer message contain 
ing at least one of a host specific Setting information for the 
host and a user Specific Setting information for the user in 
addition to the network configuration information, in 
response to the query message, and 

the Setting unit Sets at least one of the host Specific Setting 
information and the user Specific Setting information to 
an appropriate portion of the communication program. 

14. The device of claim 1, further comprising: 
a Selection unit for Sending a Selection request packet to 

each one of a plurality of management devices pro 
vided in a plurality of networks, and dynamically 
Selecting the management device from Said plurality of 
management devices according to a State of a response 
to the Selection request packet from computer manage 
ment device. 

15. A mobile computer device capable of carrying out 
communications while moving over inter-connected net 
Works, comprising: 

a Selection unit for Selecting one of a plurality of mobile 
computer management devices provided in a plurality 
of networks, each mobile computer management 
device having functions for managing a moving loca 
tion of each registered mobile computer device and 
transferring data destined to each registered mobile 
computer device to its moving location; and 

a message eXchange unit for exchanging a message with 
a Selected mobile computer management device from a 
Visited Site, So as to register the mobile computer device 
to the Selected mobile computer management device as 
a mobile node which regards one network to which the 
Selected mobile computer management device belongs 
as a home network. 
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16. The device of claim 15, wherein the message 
eXchange unit eXchanges a message with the Selected mobile 
computer management device from the Visited Site, So as to 
acquire a network configuration information of Said one 
network, and 

the device further comprises a Setting unit for Setting the 
network configuration information acquired from the 
mobile computer management device in a communi 
cation program to be used in carrying out the commu 
nications. 

17. The device of claim 16, wherein the message 
eXchange unit transmits a registration message that contains 
a query message for acquiring the network configuration 
information. 

18. The device of claim 16, wherein the message 
eXchange unit transmits a request message for requesting a 
leasing of a temporal home address, the request message 
containing a query message for acquiring the network con 
figuration information. 

19. The device of claim 15, wherein the message 
eXchange unit makes a query to a Server that manages the 
network configuration information in a network to which the 
Selected mobile computer management device belongs, 
according to the message exchanged with the Selected 
mobile computer management device; and 

the device further comprises a Setting unit for Setting the 
network configuration information contained in an 
answer message received from Said Server in a com 
munication program to be used in carrying out the 
communications. 

20. The device of claim 15, wherein the message 
eXchange unit transmits to the Selected mobile computer 
management device a request message for requesting a 
leasing of a temporal home address to be used at Said one 
network in order to operate as a mobile node by regarding 
Said one network as a home network, and receives a 
response message containing the temporal home address 
from the Selected mobile computer management device in 
response to the request message. 

21. The device of claim 20, wherein the message 
eXchange unit transmits to the Selected mobile computer 
management device a registration message for registering a 
current location information of the mobile computer device 
according to the temporal home address obtained from the 
response message, and receives a registration response mes 
Sage indicating permission/rejection of a registration from 
the Selected mobile computer management device in 
response to the registration message. 

22. The device of claim 15, wherein the message 
eXchange unit transmits to the Selected mobile computer 
management device a registration message for registering a 
current location information of the mobile computer device 
according to a temporal home address to be used at Said one 
network that is provided at the mobile computer device in 
advance, when Said one network registers the temporal 
home address to be used by the mobile computer device in 
advance. 

23. The device of claim 15, wherein the message 
eXchange unit transmits a query message for acquiring a 
network configuration information by attaching at least one 
of a host information regarding a host of the mobile com 
puter device and a user information regarding a user of the 
mobile computer device, and receives an answer message 
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containing at least one of a host specific Setting information 
for the host and a user Specific Setting information for the 
user in addition to the network configuration information, in 
response to the query message, and 

the device further comprises a Setting unit for Setting the 
network configuration information and at least one of 
the host specific Setting information and the user Spe 
cific Setting information to appropriate portions of a 
communication program. 

24. The device of claim 15, wherein the selection unit 
Selects one Selected mobile computer management device 
that can exchange the messages with the mobile computer 
device in a shortest time among Said plurality of mobile 
computer management devices. 

25. The device of claim 15, wherein the selection unit 
Selects one Selected mobile computer management device 
among Said plurality of mobile computer management 
devices that is specified by a user. 

26. A mobile computer management device to be pro 
Vided in a prescribed network among inter-connected net 
Works, comprising: 

an address leasing unit for leasing a temporal address to 
be used by a mobile computer in response to a request 
message from the mobile computer; 

a moving management unit for receiving a registration 
message from the mobile computer to which the tem 
poral address is leased, and registering and managing a 
correspondence between the temporal address and a 
current location of the mobile computer; 

a network configuration information response unit for 
returning to the mobile computer one message contain 
ing a network configuration information of one network 
to which the mobile computer management device 
belongs or a resource Server information that has the 
network configuration information; and 

a data transfer unit for capturing data transmitted to the 
temporal address, and transferring the data to the cur 
rent location of the mobile computer according to the 
registered correspondence. 

27. The device of claim 26, wherein when the request 
message is received from the mobile computer, the address 
leasing unit returns an available address among a plurality of 
reserved addresses in Said one network as the temporal 
address if the available address eXists, or an error message 
if the available address does not exist. 

28. The device of claim 26, further comprising: 
a unit for returning a response packet immediately upon 

receiving a Selection request packet from the mobile 
computer, and making a transition to a normal opera 
tion of the mobile computer management device with 
respect to the mobile computer upon receiving a 
decided Selection packet from the mobile computer in 
response to the response packet. 

29. The device of claim 26, wherein the network configu 
ration information response unit transmits a response mes 
Sage containing Said one message to the mobile computer in 
response to the registration message. 

30. A mobile computer management device, to be pro 
Vided in a prescribed network among inter-connected net 
Works, for managing mobile IP communications of a regis 
tered mobile computer, comprising: 
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an address leasing unit for leasing a temporal home 
address to be used by a mobile computer located 
outside a Subnet to which the mobile computer man 
agement device is connected, in response to a request 
message from the mobile computer; and 

a registration unit for registering the mobile computer as 
a mobile node to be managed by the mobile computer 
management device, in response to a registration mes 
Sage from the mobile computer to which the temporal 
home address is leased. 

31. The device of claim 30, further comprising: 

an information providing unit for providing a network 
configuration information of a network to which the 
mobile computer management device belongs or a 
resource Server information that has the network con 
figuration information, to the mobile computer. 

32. A mobile information management device for use in 
conjunction with a mobile computer management device 
which is provided in a prescribed network among inter 
connected networks and managing mobile IP communica 
tions of a registered mobile computer, the mobile informa 
tion management device comprising: 

an address leasing unit for leasing a temporal address to 
be used by a mobile computer located outside a Subnet 
to which the mobile information management device is 
connected, in response to a request message from the 
mobile computer; and 

an information providing unit for providing a network 
configuration information of a network to which the 
mobile information management device belongs or a 
resource Server information that has the network con 
figuration information, to the mobile computer. 

33. A communication control method for a mobile com 
puter device capable of carrying out communications while 
moving over inter-connected networks, the method compris 
ing the Steps of 

eXchanging a message with a management device pro 
vided in a visited site network or a nearby network to 
which the mobile computer device is connected 
through a network from a visited Site, So as to acquire 
a network configuration information of the Visited Site 
network or the nearby network, the management device 
having a management function for enabling the com 
munications by the mobile computer device at the 
Visited Site, and 

Setting the network configuration information acquired 
according to the message in a communication program 
to be used in carrying out the communications. 

34. A communication control method for a mobile com 
puter device capable of carrying out communications while 
moving over inter-connected networks, the method compris 
ing the Steps of 

Selecting one of a plurality of mobile computer manage 
ment devices provided in a plurality of networks, each 
mobile computer management device having functions 
for managing a moving location of each registered 
mobile computer device and transferring data destined 
to each registered mobile computer device to its mov 
ing location; and 
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eXchanging a message with a Selected mobile computer 
management device from a visited Site, So as to register 
the mobile computer device to the selected mobile 
computer management device as a mobile node which 
regards one network to which the Selected mobile 
computer management device belongs as a home net 
work. 

35. A communication control method for a mobile com 
puter management device to be provided in a prescribed 
network among inter-connected networks, the method com 
prising the Steps of 

leasing a temporal address to be used by a mobile com 
puter in response to a request message from the mobile 
computer, 

receiving a registration message from the mobile com 
puter to which the temporal address is leased, and 
registering and managing a correspondence between 
the temporal address and a current location of the 
mobile computer; 

returning to the mobile computer one message containing 
a network configuration information of one network to 
which the mobile computer management device 
belongs or a resource Server information that has the 
network configuration information; and 

capturing data transmitted to the temporal address, and 
transferring the data to the current location of the 
mobile computer according to the registered correspon 
dence. 

36. A communication control method for a mobile com 
puter management device, to be provided in a prescribed 
network among inter-connected networks, for managing 
mobile IP communications of a registered mobile computer, 
the method comprising the Steps of 

leasing a temporal home address to be used by a mobile 
computer located outside a Subnet to which the mobile 
computer management device is connected, in response 
to a request message from the mobile computer; and 

registering the mobile computer as a mobile node to be 
managed by the mobile computer management device, 
in response to a registration message from the mobile 
computer to which the temporal home address is 
leased. 

37. A communication control method for a mobile infor 
mation management device for use in conjunction with a 
mobile computer management device which is provided in 
a prescribed network among inter-connected networks and 
managing mobile IP communications of a registered mobile 
computer, the method comprising the Steps of: 

leasing a temporal address to be used by a mobile com 
puter located outside a subnet to which the mobile 
information management device is connected, in 
response to a request message from the mobile com 
puter; and 

providing a network configuration information of a net 
work to which the mobile information management 
device belongs or a resource Server information that has 
the network configuration information, to the mobile 
computer. 
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38. An article of manufacture, comprising: 
a computer usable medium having computer readable 
program code means embodied therein for causing a 
computer to function as a mobile computer device 
capable of carrying out communications while moving 
over inter-connected networks, the computer readable 
program code means includes: 
first computer readable program code means for caus 

ing Said computer to exchange a message with a 
management device provided in a visited Site net 
work or a nearby network to which the mobile 
computer device is connected through a network 
from a visited Site, So as to acquire a network 
configuration information of the Visited Site network 
or the nearby network, the management device hav 
ing a management function for enabling the com 
munications by the mobile computer device at the 
Visited Site, and 

Second computer readable program code means for 
causing Said computer to Set the network configura 
tion information acquired according to the message 
in a communication program to be used in carrying 
out the communications. 

39. An article of manufacture, comprising: 
a computer usable medium having computer readable 
program code means embodied therein for causing a 
computer to function as a mobile computer device 
capable of carrying out communications while moving 
over inter-connected networks, the computer readable 
program code means includes: 
first computer readable program code means for caus 

ing Said computer to Select one of a plurality of 
mobile computer management devices provided in a 
plurality of networks, each mobile computer man 
agement device having functions for managing a 
moving location of each registered mobile computer 
device and transferring data destined to each regis 
tered mobile computer device to its moving location; 
and 

Second computer readable program code means for 
causing Said computer to exchange a message with a 
Selected mobile computer management device from 
a Visited Site, So as to register the mobile computer 
device to the Selected mobile computer management 
device as a mobile node which regards one network 
to which the Selected mobile computer management 
device belongs as a home network. 

40. An article of manufacture, comprising: 
a computer usable medium having computer readable 
program code means embodied therein for causing a 
computer to function as a mobile computer manage 
ment device to be provided in a prescribed network 
among inter-connected networks, the computer read 
able program code means includes: 
first computer readable program code means for caus 

ing Said computer to lease a temporal address to be 
used by a mobile computer in response to a request 
message from the mobile computer; 

Second computer readable program code means for 
causing Said computer to receive a registration mes 
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Sage from the mobile computer to which the tempo 
ral address is leased, and register and manage a 
correspondence between the temporal address and a 
current location of the mobile computer; 

third computer readable program code means for caus 
ing Said computer to return to the mobile computer 
one message containing a network configuration 
information of one network to which the mobile 
computer management device belongs or a resource 
Server information that has the network configura 
tion-information; and 

fourth computer readable program code means for 
causing Said computer to capture data transmitted to 
the temporal address, and transfer the data to the 
current location of the mobile computer according to 
the registered correspondence. 

41. An article of manufacture, comprising: 
a computer usable medium having computer readable 

program code means embodied therein for causing a 
computer to function as a mobile computer manage 
ment device, to be provided in a prescribed network 
among inter-connected networks, for managing mobile 
IP communications of a registered mobile computer, 
the computer readable program code means includes: 
first computer readable program code means for caus 

ing Said computer to lease a temporal home address 
to be used by a mobile computer located outside a 
Subnet to which the mobile computer management 
device is connected, in response to a request message 
from the mobile computer; and 

Second computer readable program code means for 
causing Said computer to register the mobile com 
puter as a mobile node to be managed by the mobile 
computer management device, in response to a reg 
istration message from the mobile computer to which 
the temporal home address is leased. 

42. An article of manufacture, comprising: 
a computer usable medium having computer readable 

program code means embodied therein for causing a 
computer to function as a mobile information manage 
ment device for use in conjunction with a mobile 
computer management device which is provided in a 
prescribed network among interconnected networks 
and managing mobile IP communications of a regis 
tered mobile computer, the computer readable program 
code means includes: 

first computer readable program code means for caus 
ing Said computer to lease a temporal address to be 
used by a mobile computer located outside a Subnet 
to which the mobile information management device 
is connected, in response to a request message from 
the mobile computer, and 

Second computer readable program code means for 
causing Said computer to provide a network configu 
ration information of a network to which the mobile 
information management device belongs or a 
resource Server information that has the network 
configuration information, to the mobile computer. 


