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DESCRIPTION

NETWORK TERMINAL DEVICE, ADDRESS MANAGEMENT SERVER,

COMMUNICATION SYSTEM, AND NETWORK COMMUNICATION METHOD

<Technical Field>

The present invention relates toanetwork terminal device
that dispenses with IP address management on the terminal side
andcanmakeacommunicationwitharemoteterminalunconsciously
of IPaddressesduring thecommunication, toanaddressmanagement
server capable of giving a notice of an IP address to this
network terminal device, and to a network communication method

therefor.

<Background Art>

Conventionally, network phone conversation systems that
make voice communications utilizing the Internet, Intranets,
or the like have been run. Users of the systems have connected
their respective terminals with relay servers placed on the
network. Two terminals are connectedwithin such a relay server.
Thus, voice signals are encoded, sent in IP packets, decoded,
and delivered from a speaker. In this case, however, the
communication quality depends on the relay server. Burden is
placed on the processing of the relay server. Hence, the

communication quality drops.
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Accordingly, if two terminals are directly connected using
IP addresses, stable telephone conversation not dependent on
the traffic is made possible. However, with such a network
system, it 1is necessary to enter the IP address of the
communicating party for connection. This is quite troublesome.
To make use of it, it has been necessary that the IP address
be previously gained and the two terminals be connected. For
this reason, a network phone conversation system capable of
connecting terminals unconsciously of IP addresses has been
proposed (JP-A-2001-313671) . In thisnetwork phone conversation
system, a management server that manages user's information
including the IP addresses of terminals by means of IDs is
provided. A terminal that wishes to connect is connected with
this management server. The ID of the remote party is entered.
The IP address of the remotepartyis requested. If acorresponding
IP address is sent in, connection is made with the remote terminal

based on this IP address. Thus, a voice communication is made.

In this network phone conversation system, however, it
is necessary to enter and set up the ID of the remote party
as well as the ID of the local terminal. ID management associated
with them must be performed. The difference is only that IP
address management is replaced by ID management. The burden

on the user is still heavy.

Accordingly, a communication system for previously sending

the IP address of the local terminal using a separate network
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has been proposed (JP-A-10-322391). In particular, prior to
communicationviaanetwork, informationincludingthe IPaddress
of the local terminal on the network is sent to the communicating
party, or remote party, using one of plural channels such as
ISDN as a separatenetwork. The remote party sends a communication
request through the communication network, using the IP address
gained through the separate network. Thus, a communication

through the network is carried out.

If the IP address of the remote terminal is not known,
a notice of the information including the IP address is given,
using the separatenetwork. Theremotepartymakesacommunication
request to this address. As a result, a communication via a
network is made possible without performing address management.
In order to make a connection via the management server of
the aforementioned network phone conversation system, the power
supply of the remote terminal must be ON; otherwise, the
connection cannot be made. A state in which communication is
impossible can be avoided because a communication request is
made after a connectable state is established by a separate
network. Also, it is not necessary to manage addresses. An
end-to-end communication is possible. In these respects, the

burden on the user is made relatively light.

In the background art network phone conversation system
described so far, a management server for managing the IP

addresses of terminals by IDs is provided. It has been necessary

3
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to manage the ID of the remote party ID, as well as the ID
of the local terminal. The user is urged to perform ID management
for phone conversation, thus placing great burden on him. In
addition, to make a connection using a management server, the
power supply of the remote terminal must be ON; otherwise,

the connection cannot be made.

Moreover, in the communication system that previously
sends an IP address using a separate network, the IP address
is sent to the remote party using the separate network. The
remote party sends a communication request through a network
using this IP address. In this way, a communication is made.
Therefore, a communication via a network is made possible if
the IP address of the remote terminal is not known. Since a
communication request is made after a connectable state is
established by a separate network, an unconnectable state can
be circumvented. Additionally, the burden on the user is
relatively light in that no address management is necessary

and that an end-to-end communication is possible.

However, an IP address is sent using a separate network
and so a network having substantially plural channels such
as ISDN is necessary. Usable cases are limited. In addition,
although it can be said that the burden on the user is made
lighter, a procedure consisting of activating the terminal
by the user himself, sending an IP address by a separate network,

and waiting for a communication request from the remote party

4



WO 2004/019592 PCT/JP2003/010520

must be performed. This is difficult for users unaccustomed
to communications such as the aged and children. Accordingly,
there is a demand for a network communication terminal that
permits a user to make a communication with a remote terminal

via a network entirely unconsciously of IP addresses.

<Diclosure of Invention>

Accordingly, it is an object of the present invention
to provide a network terminal device which can communicate
with a remote terminal without managing the IP address of the
remote terminal and unconsciously of the IP address during

communication.

It is another object of the invention to provide an address
management server which makes it unnecessary for the terminal
side to manage the IP address of a remote terminal and which
can give a notice of the IP address of the remote terminal

during communication.

It is a further object of the invention to provide a
network communication method capable of communicating with
a remote terminal without managing the IP address of the remote
terminal and unconsciously of the IP address during

communication.

To solve the foregoing problems, a network terminal device

of the present invention is characterized as follows. When
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it detects that a user has made an input from an input unit
for transmission, the MAC address of the remote terminal stored
in a storage portion is sent to an address management server.
Thus, an inquiry of the IP address of the remote terminal related
to the MAC address is made. When the address management server
makes a response of the IP address of the remote terminal,

an access to the IP address is made.

Consequently, it is possible to communicate with the
remote terminal without managing the IP address of the remote
terminal and unconsciously of the IP address during

communication.

An address management server of the invention is
characterized in that it has: a storage portion in which a
conversion table is stored, the table interrelating the MAC
address of a terminal device and the IP address of the terminal
device; and a control unit which, when there is a notice of
the MAC address from the terminal device, adds the MAC address
to the conversion table together with a corresponding IP address
and which, when an inquiry of an IP address is made using a
MAC address, gives a notice of this IP address if this IP address

is in the conversion table.

In consequence, it is not necessary for the terminal
side to manage the IP address of the remote terminal. During
communication, it is possible to give a notice of the IP address

of the remote terminal.
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The network communication method of the present invention
is characterized as follows. The MAC address of a 1local terminal,
the MAC address of a remote terminal, and the IP address of
an address management server are stored in a terminal device.
The terminal device is connected with a network, and the IP
address is gained. An inquiry is made to the address management
server about an IP address corresponding to the MAC address
of the remote terminal. When the address management server
makes a response of the IP address of the remote terminal,

an access to the IP address is made.

As a result, it is possible to communicate with the remote
terminal without managing the IP address of the remote terminal

and unconsciously of the IP address during communication.

<Brief Description of Drawings>

Fig. 1 is a structural view of the whole network of a
network communication system in first embodiment of the present

invention.

Fig. 2(a) is a block diagram of a network terminal device

in first embodiment of the invention.

Fig. 2(b) is a diagram illustrating an address table

for the network terminal device of Fig. 2(a).

Fig. 3(a) is a block diagram of an address management

server in first embodiment of the invention.

7
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Fig. 3(b) is a diagram illustrating a conversion table
for the address management server in first embodiment of the

invention.

Fig. 3(c) is a diagram illustrating a conversion table

for a DNS server in first embodiment of the invention.

Fig. 4 is a flowchart for setting up communications by
IP phones by a network communication method of the present

first embodiment.

<Best Mode for Carrying Out the Invention>
(First Embodiment)

Anetwork terminal device and an address management server
in first embodiment of the present invention and a network
communication method therefor are hereinafter described based
on the drawings. Fig. 1 is a structural view of the whole network
of a network communication system in first embodiment of the
invention. Fig. 2(a) is a block diagram of the network terminal
device in first embodiment of the invention. Fig. 2(b) is a
diagram illustrating an address table for the network terminal
deviceof (a) . Fig. 3(a) isablockdiagramof anaddressmanagement
server in first embodiment of the invention. Fig. 3(b) is a
diagram illustrating a conversion table for the address
management server in first embodiment of the invention. Fig.

3(c) is a diagram illustrating a conversion table for a DNS
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server in first embodiment of the invention.

In Fig. 1, numeral 1 is a network capable of making
communications with protocols such as TCP/IP for an Intranet,
the Internet, or the like. Numeral 2a, 2b, 2c, 2d, and 2e are
network terminal devices (hereinafterreferredtoastheterminal
devices) such as Internet phones (hereinafter referred to as
IP phones) capable of making voice communications via the network
1. It is to be noted that the network terminal devices Z2a,
2b, 2c, 2d, and 2e of the invention canmake image communications,
inadditiontovoice communications. Thenetwork terminal devices
2a and 2b are sold as one set like so to speak main and extension
IP phones. During manufacture or sale, the MAC address of a
local party and the MAC address of a remote party are initially
loaded into memory and then the devices are sold. Numeral 3
is a DNS server. When the network terminal devices 2a, 2b,
2c, and 2d make inquiries of global IP addresses (hereinafter
referred to as IP addresses) with the domain names of connection
destinations instead of MAC addresses, the DNS server 3 can
convert the domain names into IP addresses. Numeral 4 is a
DHCP server for dynamically assigning IP addresses. Numeral
5 is an address management server that intercorrelates IP
addresses and MAC addresses notified from the network terminal
devices 2a, 2b, 2c, and 2e, registers them, and can convert
MAC addresses into IP addresses when the network terminal devices

2a, 2b, 2c¢, and 2e make inquiries of IP addresses using the
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MAC addresses of the connection destinations. Numeral 6 is
a router. In the present mode, the terminals 2a, 2b, 2c, and
2e are connected under control of an ISP. The DNS server 3

and DHCP server 4 manage the terminals 2a, 2b, 2c¢, and 2e.

Incidentally, the IP addresses of first embodiment are
global IP addresses as mentioned so far. Where used within
a LAN or in other similar case, IP addresses can be local IP
addresses. Note that the network terminal device 2e under control
of the router 6 in first embodiment does not make an inquiry
to the DHCP server 4 about IP addresses. Althoughnot illustrated,
when a connection is made with the DNS server 3 via a public
network from a telephone with a gateway, the telephone number
is once converted into a given domain name for telephone as
described later. The domain name is converted into a URI (uniform

resource indicator) and finally into an IP address.

Fig. 2 (a) shows theblock structure of the network terminal
devices 2a, 2b, 2c¢, 2d, and 2e. Numeral 10 is a microphone
for entering voice as an IP phone. Numeral 11 is a speaker
for producing a decoded voice signal as a voice as an IP phone.
Numeral 12 is a voice processing circuit that performs an A/D
conversion of the voice signal from the microphone 10 (and
thus digitizes the signal), compresses the signal, produces
encoded voice data, decompresses received voice data, performs
a D/A conversion of it, and then produces the data as a voice

signal.

10
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Numeral 13 is an image processing portion that is provided
because the network terminal devices 2a, 2b, 2c¢, 2d, and 2e
of first embodiment also make image communications. The image
processing portion decompresses received image data in the
form of JPEG or MPEG, converts the data into an RGB signal,
and produces an analog image signal. Numeral 14 is a display
unit for displaying the image signal delivered from the image
processing portion 13. The received image 1is displayed on a
display such as an LCD by the operation of the display unit
14. A CCD camera (not shown) may be provided to accept an image
signal. This is compressed by the image processing portion

13 and sent as image data in the form of JPEG or MPEG.

Numeral 15 is a control unit that is a central processing
unit loaded with a control program. This control unit is a
means for realizing a function of controlling the system.
Numeral 16 is a storage portion that can store a control program
and do temporal storing. Numeral 16a is an address table provided
in the storage portion 16. Address information to which the
network terminal devices 2a, 2b, 2c, 2d, and 2e make access
is stored in the address table. Numeral 17 is a communication
portion that connects with a network and can perform a
communication management and provide a communication control
of a data link layer. Numeral 18 is an input unit that makes
an input by depression or the like of a tenkey or a send button.

The communication portion 17 manages communications according

11
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to protocol SIP or H.323 when voice communications are made
and according to protocol HTTP or the like when image
communications are made. Alternatively, voice data may be
compressed in the form of ADPCM or the like, image data may
be compressed in the form of JPEG or the like, and transmission
may be made simply by carrying voice and image data on the

data area of TCP/IP.

Fig. 2(b) shows an address table for the network terminal
device 2a. Host and address information are interrelated. The
MAC address of the local terminal is initialized to 1234567890.
In the present first embodiment, alsowith respect to the network
terminal device 2b that corresponds to the extension phone
of a set of IP phones (main and extension phones) manufactured
and sold as a set, the MAC address is initialized to 1234567891
and stored in memory. The network terminal device 2b is similar.
The address information on the network terminal device 2c is
MAC address "1234567892". The address information on the network
terminal device 2e is MAC address "1234567893". These were
afterward set by user's inputs after connection with the network
1. However, where all the network terminal devices 2a, 2b,
2c, and 2e are sold as one set, all the MAC addresses of the
network terminal devices 2a, 2b, 2c¢, and 2e excluding their
respective local terminals (i.e., remote terminals) can be
initially stored in memory. Each terminal device is provided

with plural send buttons for remote terminals, respectively.

12
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By selecting one send button, an incoming call to the selected
terminal isallowed. After response by this terminal, a telephone
conversation or the like is permitted. On an incoming call,

a button corresponding to the sending terminal emits light.

Address information on the network terminal device 2d
is not a MAC address but domain name "ddd@xxx.net" that is
stored in memory. This was set afterward by an input of the
user after connection with the network 1. The IP address of
the DNS server 3 (111.222.333.111), the IP address of the DHCP
server 4 (111.222.333.222), and the IP address of the address
management server 5 (111.222.333.333) are stored in the address
table 16a. The IP address of the address management server
5was alreadyinitializedonsale, inthe samewayasMAC addresses.
The network terminal devices 2a, 2b, 2c, and 2e canmake inquires
to the address management server 5 about the IP address, using
the MAC address of the remote terminal. The terminal devices
can alsomake an inquiry to the DNS server 3 about the IP address,
using the domain name of the remote terminal. In either case,
if the IP address is gained, an IP phone communication can
be made between them, using this address. The network terminal
devices 2a, 2b, 2c, and 2e have DHCP client functions. When
connectedwithanetwork, theybroadcast network settingrequests
including allotment of IP addresses, whereby network setting
information including IP addresses is received from the DHCP

server 4. At this time, the IP address of the DHCP server 4

13
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isalsoreceivedandstoredinthe address table 16a. Subsequently,
the IP address stored in the address table 16a will be used
when an access is made to the DHCP server 4. The DNS server
4 is stored in the address table 1l6a by making an input from
the input unit 18 by the user. The IP address of the DNS server
3 is normally notified from the ISP, or provider, in a written
document or the like, when a connection is made with the ISP.
It is also possible to receive it as network setting information

from the DHCP server 4.

Then, the address management server and DNS server are
described based on Fig. 3, (a), (b), and (c). Fig. 3(a) shows
the block structure of the address management server 5. Numeral
20 is a control unit that is a central processing unit loaded
with a control program. This controlunit is ameans for realizing
a function of controlling the system. Numeral 21 is a storage
portionwhich canstoreacontrol programanddo temporal storing.
Numeral 2la is a conversion table provided in the storage poftion
21. The table interrelates the address information (MAC
addresses) on the network terminal devices 2a, 2b, 2c, 2d,
2e and IP addresses. Numeral 22 is a communication portion
that connects with a network and can perform a communication
management and provide control of a data link layer. The block
structure (not shown) of the DNS server 3 is fundamentally
identical with theblock structure of the aforementioned address

management server 5except for the contentsof address information

14
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(described later) and its description is omitted.

In the conversion table 2la of the address management
server 5, IP address and MAC address are interrelated for each
terminal as shown in Fig. 3(b). That is, the network terminal
devices 2a, 2b, 2c¢, 2d, and router 6 are clients of the DHCP
server 4. Within the range of IP addresses of 111.222.333.111
to 111.222.333.777, IP addresses are dynamically assigned by
the DHCP server 4. The IP address 111.222.333.444 of the network
terminaldeviceZa,theIPaddresslll.222.333.4450fthenetwork
terminal device 2b, the IPaddress 111.222.333.6660f the network
terminal device 2¢, the IPaddress 111.222.333.222 of the network
terminal device 2d, and the IP address 1}1.222.333.555:80 of
the network terminal device 2e are IP addresses dynamically

assigned in this way at some instant of time.

The IP addresses are related to the MAC address 1234567890

‘of the network terminal device 2a, MAC address 1234567891 of
the network terminal device 2b, and MAC address 1234567892
of the network terminal device 2c, respectively. Note that
the MAC address of the network terminal device 2d is not

registered.

Then, theconversiontable for theDNSserver 3interrelates
IP address and domain name for each terminal as shown in Fig.
3(c) . The network terminal device 2a is related to domain name
"aaa@xxx.net". The network terminal device 2b is related to

domain name "bbb@xxx.net". The network terminal device 2c¢ is
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related to domain name "ccc@xxx.net". The network terminal
device 2d is related to domain name "ddd@xxx.net". The network

terminal device 2e is related to domain name "111.eee@xxx.net".

Incidentally, ENUM (telephone number mapping) 1is
available as a protocol for connecting a telephone number with
various applications on the Internet using a DNS. In the case
of this ENUM, the telephone number is first converted into
a domain name. This is converted into a URI by the DNS. The
URI is thenchangedintoanIPaddress. Inasystemfor implementing
this ENUM function, the domain name is converted into a URI
and then from the URI to an IP? address by the ENUM function
server. Therefore, instead of the DNS server 3, an ENUM server

including this DNS function may be positioned.

At this time, the conversion table for the ENUM server
interrelates IP address, URI, and domain name for each terminal.
Although the domain name is different from the case where a
telephone number is converted, the network terminal device
2a is related to an IP address, a URI "http://aaa.xxx.net",
and adomainname "aaa@xxx.net", for example. Thenetwork terminal
device2bisrelatedtoan IP address, aURI "http://bbb.xxx.net",
and a domain name "bbb@xxx.net". The network terminal device
2c is related to an IP address, a URI for voice communication
"sip:ccc@xxx.net", and a domain name "ccc@xxx.net". The network
terminal device 2d is related to an IP address, a URI for voice

communication "sip:ddd@xxx.net", and a domain name

16
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"ddd@xxx.net". The network terminal device 2e is related to
an IP address, a URI for voice communication

"sip:1lll.eee@xxx.net", and a domain name "11l1l.eee@xxx.net".

When IP addresses are dynamically assigned to the network
terminal devices 2a, 2b, 2c¢, and 2d by the DHCP server 4, the
devices update the IP addresses of the address management server
5 and of the DNS server 3. The DNS server 3 can receive an
IP address from the DHCP server 4. A DDNS server (not shown)
is mounted in a corresponding manner to the DNS server 3. An
IP address dynamically assigned by the DHCP server 4 is related

to a domain name, and the conversion table is updated.

For example, when the network terminal device 2a makes
an inquiry to the address management server 5 about the IP
address of the network terminal device 2b using a MAC address,
the address management server 5 gives a notice of the IP address
to the network terminal device 2a according to the conversion
table 2la. In the case of the network terminal device 2d that
is not a client of the address management server 5, an inquiry
of the IP address is made using a domain name. The DNS server
3givesanotice of a corresponding IP address from the conversion

table 21la.

How a setup using MAC addresses is performed for the
network terminal devices 2a and 2b when connections are made
is now described, the terminal devices being main and extension

devices. First, the network terminal device 2a is connected

17
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with the network 1. Triggered by this physical connection,
a program which is set up on connection and stored in the storage
portionlébyinitializationisloadedintothecentralprocessing
unit, and then the control unit 15 starts the setting function.
The controlunit 15broadcasts anetworksettingrequest including
allotment of IP addresses to the DHCP server 4 and thus makes
arequest. The control unit gains thenetwork setting information
including the 1IP address of the local terminal (i.e.,
111.222.333.444) from the DHCP server 4 and stores it in the

address table 1l6a.

Then, if the send button of the network terminal device
2a is depressed, the network terminal device 2a reads the MAC
addresses of the local terminal and of the network terminal
device 2b and the IP address of the address management server
5 from the address table 16a. The MAC address information is
set into the data area, and an IP packet having a given header
is created. At this time, the IP address of the address management
server 5 is set into the destination IP address of the header.
The gained IP address "111.222.333.444" is set into the source
IP address. A given number is set into the port number. An

IP packet created in this way is sent to the network 1.

This IP packet sent to the network 1 is received by the
address management server 5. The address management server
5 takes out the MAC address and IP address of the network terminal

device 2a and the MAC address of the network terminal device

18
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2b that is the communicating party, from the data area. A check
is made as to whether there is a MAC address for the network
terminal device 2a. Where the MAC address of the network terminal
device 2a is not registered or where the address is registered
but the received IP address is different, the MAC address and
IP address of the network terminal device 2a are interrelated
and written into the conversion table 21a. Then, a check is
made as to whether the MAC address of the network terminal

device 2b is stored in the conversion table 21la.

Where the MAC address of the network terminal device
2b is not stored in the conversion table 21la, it is impossible
to give a notice of the IP address of the network terminal
device 2b. Therefore, the address management server 5 sends
a response message indicating arrival of a call to the network
terminal device 2a. Accordingly, the network terminal device
2a waits under this condition until the MAC address of the
network terminal device 2b is stored in the conversion table
2la. Where it is impossible to give a notice of the IP address
of the network terminal device 2b in this way, the address
management server 5 sends display information that the network
terminal device 2b is not registered with the address management
server 5 to the network terminal device 2a. If the display
information is displayed by the network terminal device 2a,
then the user of the network terminal device 2a can recognize

the circumstances e.g., the network terminal device 2b is not
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connected with the network.

If the network terminal device 2b is connected with the
network 1 at an instant of time later than the time when a
setup is performed for the network terminal device 2a, the
control unit 15 that is triggered by the connection reads the
control programby initializationandstartsthe setting function
of the network terminal device 2b. The control unit 15 broadcasts
and thus makes a network setting request including allotment
of IP addresses to the DHCP server 4. The network setting
information including IP address "111.222.333.445" is gained

from the DHCP server 4 and stored in the address table.

Subsequently, in a case when the send button of the network
terminal device 2b is depressed, the MAC addresses of the local
terminal and of the network terminal device 2a and the IP address
of the address management server 5 are read from the address
table. The MAC address information is set into the data area,
and an IP packet is created. At this time, the IP address of
the address management server 5 is set into the destination
IP address of the header. Thegained IP address "111.222.333.445"
and a given port number are set into the source IP address.

This IP packet is sent to the network 1.

When the packet is received from the network 1, the address
management server 5 takes out the MAC address and IP address
of the network terminal device 2b and the MAC address of the

network terminal device 2a that is the communicating party.
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The MAC address of the network terminal device 2b and the IP
address are interrelated and written into the conversion table
2la. Then, a check is made as to whether the MAC address of
the network terminal device 2a is stored in the conversion

table 21a.

At this time, the MAC address of the network terminal
device 2a is already present in the conversion tableJ21a and
so the address management server 5 sets the IP address of the
network terminal device 2a into the response message and gives
a notice to the network terminal device 2b. When this response
message is received, the network terminal device 2b sets the
IP address "111.222.333.444" of the network terminal device
2a into the destination IP address and sets the IP address
"111.222.333.445" of the local terminal into the source IP
address. The network terminal device 2b makes an access to
the network terminal device 2a with protocol SIP, H.323, or
the like. Consequently, the network terminal device 2b can
call the network terminal device 2a. The network terminal device
2a responds to this call. Thus, a telephone conversion can
be made between the network terminal device 2a and the network
terminal device 2b. That is, the network terminal device 2a
that has received an IP packet for calling from the network
terminal device 2b takes out digital data of the calling signal
from the storage portion 16 of the local terminal. A calling

sound is produced from the speaker 11 via the voice processing
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circuit 12. The user of the network terminal device 2a listening
to the calling sound depresses a response button (that may
be in common with the send button). Thus, the voice path with
the network terminal device 2b is connected. Consequently,

a volce communication is made possible.

Under this condition, (i.e., when the MAC address and
IP address of the network terminal device 2b are registered
in the conversion table 21a), after communication between the
network terminal devices 2a and 2b ends, an inquiry is made
to the address management server 5 about an IP address
corresponding to the MAC address of the network terminal device
2b simply by depressing the send button of the network terminal
device 2a. The IP address of the network terminal device 2b
is gained. Thus, the IP address of the network terminal device
2b is set into the destination IP address. The IP address of
the local terminal is set into the source IP address. It is
possible to make an access to the network terminal device 2b

with protocol SIP or H.323.

In some cases, the IP address of the local terminal device
varies dynamically. Therefore, the network terminal devices
2a and 2b are preferably reconnected with the network 1, or
when the power supply is changed from OFF to ON or in other
similar case, a request of IP address allotment is made to
the DHCP server. Thus, whenever an IP address is gained, the

MAC address and IP address of the local terminal are sent to
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the address management server 5 to vary the conversion table
2la. In this way, the network terminal devices 2a and 2b can
be connected with the network terminal device 2a that is the
communicating party making a pair, simply by depressing the
send button. Consequently, a peer-to-peer communication on

the network 1 can be made possible quite easily.

Furthermore, where the network terminal device 1is
connected under control of the router, if the IP address of
the router dynamically varies, the network terminal device
cannot recognize the variation of the IP address. In such a
case, it is desirable that the network terminal device send
the MAC address and IP address of the local terminal to the
address management server 5 at regular intervals of time to

vary the conversion table 21a.

The network terminal device 2a can increase the number
of terminals that can be communicated other than the network
terminal device 2b that makes a pair, by making an input from
the input unit 18 to enter IP addresses and domain names for
terminals other than the network terminal device 2b (e.g.,
the network terminal devices 2d and 2e in Fig. 2(b)) or to
enter a MAC address for the network terminal device 2c in Fig.
2(b), for example. The choice of the communicating party 1is
made as follows. The control unit 15 reads out the address
table 16a. The user selects any one of the terminal devices

displayed on the display unit by the input unit. Then, the
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send button is depressed. In this manner, the communication

with the selected terminal device is made possible.

Where the address management server 5 of first embodiment
is used and a connection is made using the MAC addresses of
the network terminal devices 2a, 2b, 2c, and 2e in this way,
a setup can be performed without any special operation simply
by connecting the network terminal devices 2a, 2b, 2c¢, and
2e such as main and extension phones or group phones with a
network physically. The IP phones can be used immediately.
Where a large number of terminal devices are installed in a
LAN as a set,. a switch may be mounted to select whether they
are used on the same network such that IP addresses can be
gained using a RARP protocol. Where the switch is so switched
that the RARP protocol is used, it is not necessary to mount
the address management server 5 as long as on the same network.
Furthermore, when a connection is made from the network terminal
device 2a to the other network terminal device éc, for example,
if the power supply of the network terminal device 2c is not

ON, a message storage function may be imparted to the address

management server 5 so that playback can be performed.

A procedure of making a communication by the network
communication method of the present first embodiment is next
described. Fig. 4 is a flowchart for setting up the communication
using IP phones by the network communication method of the

present first embodiment.
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First, when IP phones which are used as one set are
manufactured and sold, the MAC address of one (its own) phone
(hereinafter may be referred to as the first MAC address) and
the MAC address of the communicating party (hereinafter may
be referred to as the second MAC address) are stored in each
IP phone (step 1). Under the condition where the MAC addresges
are stored, the user purchases them (step 2). The user of the
IP phones physically connécts one (hereinafter may be referred
to as the first IP phoﬂe) of the IP phones forming a set to
a LAN (step 3). After the connection, if the user pushes the
send button of the first IP phone, the DHCP server assigns
an IP address to this IP phone (step 4). The IP address of
the address management server is read out. The first MAC address
and the second MAC address are set into the data area, and

an access is made to the address management server (step 5).

The address management server performs a check as to
whether the second IP address corresponding to the second MAC
address sent in is stored or not (step 6). Since the first
IP phone of the set of IP phones was first connected, the second
IP address is not stored. Therefore, the address management
server stores the MAC address of the first IP phone and its
IP address in the conversion table (step 7}, and sends a response
message in which the second IP address is not set to this first
IP phone (step 8). Then, the servef waits until the second

IP phone is connected (step 9).
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After the step 9, if another user connects the second
IP phone physically (step 10), and if he depresses the send
button, an IP address is assigned to this second IP phone by
the DHCP server (stepll). TheIP addressof the addressmanagement
server is read out. The second MAC address and the first MAC
address are set into the data area, and an access is made to

the address management server (step 12).

The address management server performs a check as to
whether the first IP address corresponding to the first MAC
address sent in is stored or not (step 13). Since the first
IP phone has been already connected and the first IP address
is stored, the address management server stores the MAC address
of the second IP phone and its IP address in the conversion
table (step 14), and gives a notice of the already stored IP
address of the first IP phone to the second IP phone (step

15).

The second IP phone that has received the already stored
IP address of the first IP phone by this response message makes
an access to the first IP phone at this IP address and starts

a peer-to-peer communication (step 16).

Aftertheendof the communication (step17), thepreviously
connected first IP phone makes a second access to the address
management server (step 18). The address management server
performs a check as to whether an IP address corresponding

to the MAC address sent in is stored or not (step 19). At this
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time, both IP phones are already connected, and their IP addresses
are already stored. Therefore, a notice of the already stored
IP address of the second IP phone is given to this first IP
phone (step20) . The first IPphonewhichwas previouslyconnected
and has received the IP address of this second IP phone makes
an access to the second IP phone at this IP address and starts
a peer-to-peer communication (step 21). When this communication

ends (step 22), a sequence of setting procedures ends.

Since the IP addresses of the network terminal devices
2a and 2b may vary dynamically, whenever the network terminal
devices 2a and 2b subsequently make a request for IP address
allotment to the DHCP server 4 and receive allotment of IP
addresses, the information is preferably registered with the
address management server 5 to update it. Furthermore, after
connection with the network, registration with the address
management server 5 and inquiry may be separately performed.
That is, the send button is depressed by initialization. The
MAC address and IP address of the local terminal are registered
with the address management server 5, thus completing the setup.
When the send button is then depressed, an inquiry is made
to the address management server 5 as to an IP address

corresponding to the MAC address of the remote terminal device.

In this way, according to the network communication method
of the present first embodiment, the MAC address of itself

is previously stored in one set of IP phones. In addition,
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the MAC address of the other 1is stored. A peer-to-peer
communication between the IP phones of one set can be made
quite easily simply by connecting with a network without the
need for the user to perform any annoying setup at all. Even
an aged personwho isnot accustomed to settings of communications

can easily make a connection.

<Indsustrial Applicability>

According to the network terminal device of the present
invention, the remote terminal device can be identified using
MAC addresses because MAC addresses are intrinsic to all of
their respective electronic devices. Where MAC and IP addresses
are interrelated in an address management server, the IP address
of the remote terminal device can be gained by making an inquiry
of this IP address. A peer-to-peer communication with the
remote terminal device is made possible. The terminal device
does not need to manage the IP address of the remote terminal.
When a communication is performed, the communication can be
made with the remote terminal unconsciously of the IP address.

If the MAC addresses of plural terminal devices making
one set are stored in a storage portion, the remote terminal
device can be identified using MAC addresses. Where there
are plural remote terminals, one send button is selected from
plural send buttons. Thus, a remote terminal can be selected.

This facilitates operations for communication. Furthermore,
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an image processing portion for encoding and decoding image
signal is provided. Therefore, images can be sent and received.
Furthermore, when connection is made with a network,
IP addresses can be automatically obtained. Communication
can be performed without relying on troublesome operations.
If IP addresses are modified dynamically by a DHCP server,
the IP address of the address management server can be updated.
An access from the remote terminal device can be made.
According to the address management server and network
management method of the present invention, the IP address
of the remote terminal device can be found by referring to
a conversion table in which MAC addresses and IP addresses
are interrelated. A peer-to-peer communication with the remote
terminal device can be performed. It is not necessary to manage
the IP address of the remote terminal. During communication,
it is easy to give a notice of the IP address of the remote
terminal. It is possible to communicate with the remote terminal
unconsciously of the IP address. If IP addresses are dynamically
modified by the DHCP server, the IP address of the address
management server can be updated. An access from the remote

terminal device can be made.
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CLAIMS
1. A network terminal device comprising:

a communication portion connecting with a network to

perform a communication;

a storage portion for storing a MAC address of a local
terminal and a MAC address of a remote terminal and storing

an address of an address management server;

a voice processing portion for encoding and decoding

a voice signal when a voice communication is performed; and
an input unit operated by a user to start a communication;

wherein when it is detected that an input is made from
the input unit by the user for transmission, the MAC address
of the remote terminal stored in the storage portion is sent
to the address management server to thereby make an inquiry
of an IP address of the remote terminal related to said MAC
address and wherein when a response of the IP address of the
remote terminal is made from the address management server,

an access is made to this IP address.

2. The network terminal device set forth in claim 1, wherein

the remote terminal is a plurality of network terminal devices

making one set.
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3. The network terminal device set forth in claim 1, wherein

the network terminal device is an IP phone.

4. The network terminal device set forth in claim 2, wherein
plural send buttons are provided for each remote terminal,
and wherein when a communication is started, one send button
is selected from the plural send buttons and an input is made

for transmission.

5. The network terminal device set forth in any one of claims
1 to 4, comprising a display unit and an image processing portion
forencodinganddecoding an image signal when image communication

is performed.

6. The network terminal device set forth in any one of claims
1 to 5, wherein when said control unit detects that a user
has made an input for transmission from said input unit, the
control unit sends MAC address and IP address of the local
terminal for registration with said address management server,

in addition to the MAC address of the remote terminal.

7. The network terminal device set forth in claim 6, wherein

when connection is made with said network, said control unit
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broadcasts a request for allotment of an IP address, receives
allotment of an IP address from a DHCP server, and informs
said address management server that the IP address of the local

terminal has been updated by the DHCP server.

8. An address management server comprising:

a communication portion connecting with a network to

perform a communication;

a storage portion stored with a conversion table in which
MAC addresses of terminal devices and IP addresses of the terminal

devices are interrelated; and

a control unit which, when a notice of a MAC address
is given from a.terminal device, adds the MAC address to the
conversion table together with a corresponding IP address and
which, when an inquiry of an IP address is made using a MAC
address, gives a notice of the IP address, if the IP address

is present in the conversion table.

9. The addressmanagement server set forthinclaim8, wherein
when a notice that an IP address has been updated by a DHCP
server is given from a terminal device, the IP address in the

conversion table is updated.
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10. A network communication method comprising the steps of:

storing a MAC address of a local terminal, a MAC address
of a remote terminal, and an IP address of an address management

server in a terminal device;

connecting the terminal device with a network and gaining

an IP address;

making an inquiry to the address management server as
to an IP address corresponding to the MAC address of the remote

terminal; and

making an access to the IP address of the remote terminal
when the address management server makes a response of this

IP address.

11. A communication system comprising:

a plurality of network terminal devices each having a
communication portion connecting with a network to perform
a communication, a storage portion for storing a MAC address
of a local terminal and a MAC address of a remote terminal
and storing an address of an address management server, and
an input unit operated by a user to start a communication;

and

the address management server having a communication

portion connecting with a network to perform a communication,
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a storage portion stored with a conversion cable in which the
MAC addresses of the network terminal devices and IP addresses
of the network terminal devices are interrelated, and a control
unit which, when a notice of a MAC address is given from a
network terminal device, adds the MAC address to the conversion
table together with a corresponding IP address and which, when
an inquiry of an IP address is made using a MAC address, gives
a notice of the IP address, ifAit is present in the conversion

table;

wherein a notice of the IP address of the remote terminal
is given to the plurality of network terminal devices frém
the address management server and then the network terminal
devices make an access to this IP address and perform direct

communication between the network terminal devices.

12. The communication system set forth in claim 11, further
including a DNS server having a communication portion connected
with a network to perform a communication, a storage portion
stored with a conversion table in which domain names of the
network terminal devices and IP addresses of thenetwork terminal
devices are interrelated, and a controlvunit which, when an
inquiry of an IP address is made using a domain name from a
network terminal device, gives a notice of this IP address
if it is present in the conversion table, and wherein a notice

of the IP address of the remote terminal is given to the plurality

34



WO 2004/019592 PCT/JP2003/010520

of network terminal devices from the DNS server and then the
network terminal devices make an access to this IP address
and perform direct communication between the network terminal

devices.

13. The communication system set forth in claim 12, wherein

said DNS server is an ENUM server.

14. The communication system set forth in claim 12, further
includingaDHCP server fordynamicallyassigning the IPaddresses
of said plurality of network terminal devices, and wherein
when the IP addresses are dynamically assigned by the DHCP
server, the network terminal devices update an IP address of

the address management server or of the DNS server.
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