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Description
Title of Invention: APPARATUS AND METHOD FOR

TRANSMITTING AND RECEIVING IP INFORMATION IN A

[1]

[2]

[3]

[4]

[5]

[6]

[7]

WIRELESS COMMUNICATION NETWORK
Technical Field

The present invention relates generally to a wireless communication network, and
more particularly, to an apparatus and method for providing Internet Protocol (IP) in-

formation in a wireless communication network.

Background Art

Wireless Fidelity (Wi-Fi) Direct technology, which is a type of short range commu-
nication, designates mobile terminals as a group owner and a group clients through ne-
gotiation with each other, where the group owner operates as an Access Point (AP).

Specifically, in Wi-Fi Direct communication technology, after mobile terminals form
a group (i.e., establish a group owner and group clients) by providing a connection on a
Media Access Control (MAC) layer, the group members may perform [P commu-
nication with each other using a protocol for allocating IP addresses, such as Dynamic
Host Configuration Protocol (DHCP) and BootP.

Disclosure of Invention

Technical Problem
However, a group owner obtains the IP addresses by operating a DHCP server or
may obtain IP address information from the DHCP server. Consequently, group clients

cannot obtain IP information of the other group clients by themselves.

Solution to Problem

Accordingly, the present invention is designed to address at least the problems and/or
disadvantages described above and to provide at least the advantages described below.

An aspect of the present invention is to provide an apparatus and method for
providing IP information to facilitate IP-based TCP/UDP communication among group
members in a group.

In accordance with an aspect of the present invention, an apparatus is provided for
transmitting IP information in a wireless communication network. The apparatus
includes a memory that stores IP information of at least one mobile terminal included
in a group of mobile terminals for short-range wireless communication; and a
controller that receives an IP information request message requesting the IP in-
formation of the at least one mobile terminal included in the group, generates the IP in-

formation of the at least one mobile terminal included in the group based on the stored
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IP information, and transmits the generated IP information.
In accordance with another aspect of the present invention, an apparatus is provided

for receiving IP information in a wireless communication network. The apparatus
includes a memory; and a controller that sends an IP information request message re-
questing IP information of at least one mobile terminal included in a group of mobile
terminals for short-range wireless communication, receives the IP information of the at
least one mobile terminal included in the group, in response to the IP information
request message, and stores the received IP information in the memory.

In accordance with another aspect of the present invention, a method is provided for
transmitting IP information in a wireless communication network. The method
includes storing, by the mobile terminal, IP information of at least one mobile terminal
included in a group of mobile terminals for short-range wireless communication;
receiving an IP information request message requesting the IP information of the at
least one mobile terminal included in the group; generating the IP information of the at
least one mobile terminal included in the group, based on the stored IP information;
and transmitting the generated IP information.

In accordance with another aspect of the present invention, a method is provided for
receiving IP information in a wireless communication network. The method includes
sending, by the mobile terminal, an IP information request message requesting IP in-
formation of at least one mobile terminal included in a group of mobile terminals for
short-range wireless communication; receiving the IP information of the at least one
mobile terminal included in the group, in response to the IP information request
message; and storing the received IP information.

Advantageous Effects of Invention

According to embodiments of the present invention, a group owner provides IP in-
formation including IP addresses and MAC address information of the group owner
and group clients (or group members) to the group clients, thus facilitating data com-
munication among the group members.

Brief Description of Drawings

The above and other aspects, features, and advantages of certain embodiments of the
present invention will be more apparent from the following description taken in con-
junction with the accompanying drawings, in which:

FIGs. 1a and 1b illustrate a wireless communication system according to an em-
bodiment of the present invention;

FIG. 2 is a block diagram illustrating a first mobile terminal according to an em-
bodiment of the present invention;

FIG. 3 is a block diagram illustrating a second mobile terminal according to an em-
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bodiment of the present invention;

FIG. 4 is a signal flow diagram illustrating a method of providing IP information in a
wireless communication system according to an embodiment of the present invention;

FIG. 5 is a flow chart illustrating a method of providing IP information in a first
mobile terminal according to an embodiment of the present invention;

FIG. 6 is a flow chart illustrating a method of providing IP information in a second
mobile terminal according to an embodiment of the present invention;

FIG. 7 is a signal flow diagram illustrating a method of providing IP information in a
wireless communication system according to an embodiment of the present invention;
FIGs. 8a and 8b are signal flow diagrams illustrating a method of providing IP in-
formation in a wireless communication system according to an embodiment of the

present invention; and

FIGs. 9a and 9b are signal flow diagrams illustrating a method of providing IP in-
formation in a wireless communication system according to an embodiment of the
present invention.

Throughout the drawings, the same drawing reference numerals will be understood to
refer to the same elements, features and structures.

Mode for the Invention

Various embodiments of the present invention will now be described in detail with
reference to the accompanying drawings. In the following description, specific details
such as detailed configuration and components are merely provided to assist the overall
understanding of certain embodiments of the present invention. Therefore, it should be
apparent to those skilled in the art that various changes and modifications of the em-
bodiments described herein can be made without departing from the scope and spirit of
the present invention. In addition, descriptions of well-known functions and con-
structions are omitted for clarity and conciseness.

Mobile terminals, to which embodiments of the present invention are applicable
include but are not limited to videophones, mobile phones, smart phones, International
Mobile Telecommunication 2000 (IMT-2000) terminals, Code Division Multiple
Access (WCDMA) terminals, Universal Mobile Telecommunication Service (UMTS)
terminals, Personal Digital Assistants (PDAs), Portable Multimedia Players (PMPs),
Digital Multimedia Broadcasting (DMB) terminals, E-Book terminals, portable
computers (e.g., notebook computers, tablet computers, etc.), digital cameras, etc.

FIGs. 1a and 1b illustrate a wireless communication system according to an em-
bodiment of the present invention.

Referring to FIG. 1a, the wireless communication system includes first to third

mobile terminals 101, 103, and 105, a wireless communication network 109, and a
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DHCEP server 107. The first to third mobile terminals 101, 103, and 105 form a short-
range communication network based on Wi-Fi Direct technology. Using Wi-Fi Direct
technology, any one of the first to third mobile terminals 101, 103, and 105 may serve
as an AP, and the other mobile terminals connect with AP, thereby forming a group.

When forming a group, the first to third mobile terminals 101, 103, and 105 discover
each other, and determine which of the first to third mobile terminals 101, 103, and
105 will serve as the AP, through negotiation. A mobile terminal serving as an AP is
called a group owner, and the other mobile terminals are called group clients. For
example, for the description of FIG. 1, the first mobile terminal 101 is designated as
the AP, and is called the group owner, and the second and third mobile terminals 103
and 105 are called group clients.

The wireless communication network 109 transmits and receives data with the DHCP
server 107 and the first to third mobile terminals 101, 103, and 105. The DHCP server
107 allocates an IP address to at least one of the mobile terminals included in the
group, generates [P allocation information for mobile terminals, and transmits the
generated IP allocation information to the first mobile terminal 101 over the wireless
communication network 109. The IP allocation information includes DHCP in-
formation for the mobile terminals to which IP addresses are allocated. For example,
the DHCP information includes default gateway information, IP addresses of mobile
terminals to which IP addresses are allocated, IP netmask, first or second Domain
Name System (DNS) server information, domain information, etc.

Upon receiving a group IP allocation information request message from the group
owner, i.e., the first mobile terminal 101, the DHCP server 107 generates group IP al-
location information including IP allocation information for at least one mobile
terminal included in the group, and transmits the generated group IP allocation in-
formation to the first mobile terminal 101.

Upon receiving an IP deallocation request from any one of the mobile terminals
included in the group, the DHCP server 107 deallocates an IP address of the mobile
terminal, generates IP deallocation information for the IP-deallocated mobile terminal,
and transmits the generated IP deallocation information to the first mobile terminal
101. For example, the IP deallocation information includes an indicator indicating the
deallocation of an IP address of the IP-deallocated mobile terminal, and a deallocated
IP address.

For example, in FIG. 1, where the first mobile terminal 101 is set as the group owner,
the DHCP server 107 transmits IP allocation information including IP allocation in-
formation allocated to the first to third mobile terminals 101, 103, and 105, to the first
mobile terminal 101.

As another example, if a fourth mobile terminal (not shown) enters the group, the
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DHCP server 107 transmits IP allocation information including IP information of the
fourth mobile terminal, to the first mobile terminal 101.

[33] As another example, if the third mobile terminal 105 leaves the group, the DHCP
server 107 transmits IP deallocation information for the third mobile terminal 105, to
the first mobile terminal 101.

[34] The first mobile terminal 101 forms a group with the second and third mobile
terminals 103 and 105 in accordance with the Wi-Fi Direct technology, and designates
a group owner by negotiating with the second and third mobile terminals 103 and 105
included in the group. After being determined as the group owner, the first mobile
terminal 101 receives IP allocation information for at least one mobile terminal
included in the group from the DHCP server 107. Wi-Fi Direct communication refers
to communication based on Wi-Fi Direct technology. The first mobile terminal 101
stores IP information of the first to third mobile terminals 101, 103, and 105 included
in the group, based on the IP allocation information. For example, the IP information
may be stored in a database of the first mobile terminal 101.

[35] The first mobile terminal 101 determines whether it receives an IP information
request message from any one of the second and third mobile terminals 103 and 105.
The IP information request message requests IP information of at least one mobile
terminal included in the group.

[36] Upon receiving the IP information request message, the first mobile terminal 101
searches the stored IP information, generates IP information including IP addresses
allocated to the first to third mobile terminals 101, 103, and 105, and transmits the
generated IP information to the mobile terminal that sent the IP information request
message. For example, the IP information includes an IP address, an identifier, a
virtual MAC address, a device name, and DHCP information for at least one mobile
terminal included in the group.

[37] For example, the IP information may include IP information of all of the mobile
terminals in the group, i.e., the first to third first to third mobile terminals 101, 103, and
105, or when the second mobile terminal 103 sends the IP information request
message, the IP information may include IP information of the first and third mobile
terminals 101 and 105, excluding IP information of the second mobile terminal 103.

[38] Each of the second and third mobile terminals 103 and 105 is allocated an IP address
from the DHCP server 107 and may send an IP information request message to the first
mobile terminal 101, i.e., the group owner. Further, each of the second and third
mobile terminals 103 and 105 may communicate with a mobile terminal (or another
group client) via the first mobile terminal 101, based on the IP information received
from the first mobile terminal 101 in response to the IP information request message.

[39] For example, when the second mobile terminal 103 sends an IP information request
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message, the second mobile terminal 103 may receive IP information including IP
addresses of the first to third mobile terminals 101, 103, and 105, and transmit data to
the third mobile terminal 105 based on the IP address of the third mobile terminal 105
included in the received IP information.

As another example, when the second mobile terminal 103 sends an IP information
request message, the second mobile terminal 103 may receive IP information including
IP addresses of the first and third mobile terminals 101 and 105, and transmit data to
the third mobile terminal 105 based on the received IP information.

Referring to FIG. 1b, the wireless communication system includes first to third
mobile terminals 101, 103, and 105, and a DHCP server 107 that the first mobile
terminal 101 operates on its own.

The wireless communication system illustrated in FIG. 1b is the same as the wireless
communication system illustrated in FIG. 1a, except that it does not include the
wireless communication network 109. Further, the first to third mobile terminals 101,
103, and 105, and the DHCP server 107 illustrated in FIG. 1b are the same as those il-
lustrated in FIG. la in operation, so a repetitive detailed description of FIG. 1b will not
be provided.

FIG. 2 is a block diagram illustrating a first mobile terminal according to an em-
bodiment of the present invention.

Referring to FIG. 2, the first mobile terminal 101 includes a controller 201, a display
207, a memory 209, an input unit 211, a wireless transceiver 213, a data processor 215,
and an audio processor 217.

The wireless transceiver 213 includes a wireless transmitter for up-converting a
frequency of transmission signals and amplifying the up-converted transmission
signals, and a wireless receiver for low-noise-amplifying received signals and down-
converting a frequency of the low-noise-amplified received signals.

The data processor 215 encodes and modulates transmission signals, and de-
modulates and decodes received signals. For example, the data processor 215 may
include a modulator/demodulator (modem) and a coder/decoder (codec), such as a data
codec for processing data signals, e.g., packet data, and an audio codec for processing
audio signals, e.g., voice.

The audio processor 217 processes received audio signals output from the data
processor 215 for output via a speaker SPK, and processes audio signals picked up by a
microphone MIC and transfers them to the data processor 215.

The input unit 211, e.g., a touch screen and/or key input, includes keys for inputting
numeric and character information and function keys for setting various functions.

The display 207 displays images on a screen, and displays output data requested by
the controller 201.
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The memory 209 stores programs and a data. For example, the programs may include
booting and Operating System (OS) programs for controlling the overall operation of
the first mobile terminal 101, and the data includes various data generated during
operation of the first mobile terminal 101. Where the first mobile terminal 101 is
designated as the group owner, the memory 209 stores received IP allocation in-
formation.

For example, the memory 209 may store the IP allocation information in a database

format as shown in Table 1 below.

Table 1
[Table 1]
Mobile Terminal IP Add Virtual MAC Add  |Interface MAC Add
Mobile Terminal 1 |x.x.x.x aaa bbb
Mobile Terminal 2 |y.y.y.y cee ddd

In Table 1, ‘Virtual MAC Add’ represents a MAC address virtually allocated to each
of the first and second mobile terminals 101 and 103, and ‘Interface MAC Add’
represents a MAC address allocated to each of the first and second mobile terminals
101 and 103.

The virtual MAC addresses are used by each of the first to third mobile terminals
101, 103, and 105 included in the group to identify the other mobile terminals except
itself, and the interface MAC addresses are used by the DHCP server 107 to identify
the first to third mobile terminals 101, 103, and 105 included in the group.

The controller 201 controls the overall operation of its first mobile terminal 101.
Upon receiving an IP information request message from a mobile terminal (or a group
client) after the first mobile terminal 101 is designated as a group owner, the controller
201 transmits IP information of the mobile terminals included in the group to the
mobile terminal that sent the IP information request message, in response to the
received IP information request message.

More specifically, the controller 201 includes an IP information generator 203 and an
IP mapping manager 205. When the first mobile terminal 101 is designated as the
group owner, the IP mapping manager 205 receives IP allocation information from the
DHCP server 107. For example, the IP allocation information includes IP addresses of
the first to third mobile terminals 101, 103, and 105, an IP netmask, first or second
DNS server information, domain information, etc. The IP allocation information may
include interface MAC addresses for identifying the first to third mobile terminals 101,
103, and 105, and IP addresses corresponding to the interface MAC addresses.

As described above, communication between the DHCP server 107 and the first to
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third mobile terminals 101, 103, and 105 is performed using interface MAC addresses,
and communication among the first to third mobile terminals 101, 103, and 105 is
performed using virtual MAC addresses. Therefore, in order to transmit the IP
addresses received from the DHCP server 107 to the second and third mobile terminals
103 and 105, the first mobile terminal 101 processes mapping IP addresses of the
second and third mobile terminals 103 and 105 to virtual MAC addresses.

Specifically, the IP mapping manager 205 stores IP information of the second and
third mobile terminals 103 and 105 (or group clients) based on the IP allocation in-
formation. For example, the IP mapping manager 205 may store the IP information in a
database as shown in Table 1 above.

Upon receiving different IP allocation information (or IP deallocation information)
from the DHCP server 107, the IP mapping manager 205 updates the stored IP in-
formation based on the received IP allocation information or IP deallocation in-
formation. For example, if a fourth mobile terminal (not shown) newly enters the
group, the IP mapping manager 205 may receive IP allocation information including
an IP address allocated to the fourth mobile terminal from the DHCP server 107, and
update the stored IP information to include IP information of the fourth mobile
terminal based on the received IP information.

The IP deallocation information may include an indicator indicating the deallocation
of an IP address of a specific mobile terminal, and a deallocated IP address. For
example, if the third mobile terminal 105 leaves the group, the IP mapping manager
205 may receive IP deallocation information including an IP address allocated to the
third mobile terminal 105 from the DHCP server 107, and update the databased IP in-
formation by deleting the IP information of the third mobile terminal 105, based on the
received IP deallocation information.

The IP information generator 203 determines whether an IP information request
message is received from any one of the second and third mobile terminals 103 and
105. Again, the IP information request message requests IP information related to the
first to third mobile terminals 101, 103, and 105 included in the group.

Upon receiving the IP information request message, the IP information generator 203
searches the stored IP information, generates IP information including IP addresses and
virtual MAC addresses allocated to the first to third mobile terminals 101, 103, and
105, and transmits the generated IP information to the mobile terminal that sent the IP
information request message. For example, after connecting a socket capable of
receiving IP broadcast to a specific port, the IP information generator 203 transmits the
IP information through the socket, upon receiving an IP information request message
through IP broadcast.

As described above, the IP information may include IP information of all of the
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mobile terminals included in the group, or may include IP information of the mobile
terminals included in the group, except for the mobile terminal that sent the IP in-
formation request message. For example, the IP information may include IP in-
formation of the first to third mobile terminals 101, 103, and 105, or when the second
mobile terminal 103 sends the IP information request message, the IP information may
include IP information of the first and third mobile terminals 101 and 105.

The IP information may include IP addresses of mobile terminals, but also group
client identifiers, virtual MAC addresses, device names, and DHCP information. For
example, the DHCP information may include default gateway information, IP
addresses of group clients, IP netmask, first or second DNS server information, domain
information, etc.

FIG. 3 is a block diagram illustrating a second mobile terminal according to an em-
bodiment of the present invention.

Referring to FIG. 3, the second mobile terminal 103 includes a controller 301, a
display 305, a memory 307, an input unit 309, a wireless transceiver 311, a data
processor 313, and an audio processor 315.

The wireless transceiver 311 includes a wireless transmitter for up-converting a
frequency of transmission signals and amplifying the up-converted transmission
signals, and a wireless receiver for low-noise-amplifying received signals and down-
converting a frequency of the low-noise-amplified received signals.

The data processor 313 codes and modulates transmission signals, and demodulates
and decodes received signals. For example, the data processor 313 may include a
modem and a codec, such as a data codec for processing data signals, and an audio
codec for processing audio signals.

The audio processor 315 processes received audio signals output from the data
processor 313 for output via a speaker SPK, and processes audio signals picked up by a
microphone MIC and transfers them to the data processor 313.

The input unit 309, e.g., a touch screen and/or key input, includes keys for inputting
numeric and character information and function keys for setting various functions.

The display 305 displays images on a screen, and displays output data requested by
the controller 301.

The memory 307 stores programs and data. For example, the programs include
booting and OS programs for controlling the overall operation of the second mobile
terminal 103, and the data includes various data generated during operation of the
second mobile terminal 103.

When the second mobile terminal 103 is designated as a group client, the memory
307 stores IP information received from the first mobile terminal 101, in response to an

IP information request message sent by the second mobile terminal 103.
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The controller 301 controls the overall operation of its second mobile terminal 103.
In particular, the controller 301 receives IP information of a mobile terminal included
in the group from a group owner.

More specifically, the controller 301 includes an IP information requesting unit 303.

After the second mobile terminal 103 is designated as a group client, the IP in-
formation requesting unit 303 sends an IP information request message for requesting
IP information of the mobile terminals included in the group. In response to the sent IP
information request message, the IP information requesting unit 303 receives the IP in-
formation, stores the received IP information, and performs data communication, e.g.,
with the third mobile terminal 105, based on the stored IP information. The IP in-
formation requesting unit 303 sends an IP information request message for requesting
IP addresses of group clients through IP broadcast, and receives IP information
through a socket.

For example, the IP information requesting unit 303 may receive IP information
including IP addresses of the first to third mobile terminals 101, 103, and 105 in
response to the IP information request message, stores IP addresses of the first and
third mobile terminals 101 and 105 included in the received IP information, in the
memory 307, and transmit data to the third mobile terminal 105, based on the stored 1P
addresses of the first and third mobile terminals 101 and 105.

FIG. 4 is a signal flow diagram illustrating a method of providing IP information in a
wireless communication system according to an embodiment of the present invention.
Referring to FIG. 4, the first and second mobile terminals 101 and 103 connect via

Wi-Fi Direct communication in step 401. More specifically, when forming a group
through Wi-Fi Direct communication, the first and second mobile terminals 101 and
103 discover each other, and designate the first and second mobile terminals 101 and
103 as a group owner and a group client, respectively, through negotiation with each
other. Although, the first mobile terminal 101 is designated as a group owner and the
second mobile terminal 103 is designated as a group client herein, the designations
could also be switched.

In step 403, the first mobile terminal 101 is allocated a first IP address by commu-
nicating with the DHCP server 107. More specifically, the first mobile terminal 101
discovers at least one adjacent DHCP server, determines a DHCP server from among
the discovered adjacent DHCP servers, to which it will send an IP allocation request,
and sends an IP allocation request message to the determined DHCP server. When the
first mobile terminal 101 is allocated an IP address from the DHCP server, the first
mobile terminal 101 sends an Acknowledgement (ACK) message indicating the
success in allocation of an IP address, to the determined DHCP server.

In step 405, upon receiving the ACK message from the first mobile terminal 101, the
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DHCP server 107 completes the IP allocation to the first mobile terminal 101.

In step 407, the DHCP server 107 generates first IP allocation information for the
first mobile terminal 101, and transmits the generated first IP allocation information to
the first mobile terminal 101. The first IP allocation information includes DHCP in-
formation for the first mobile terminal 101. For example, the DHCP information
includes default gateway information, an IP address of the first mobile terminal 101, IP
netmask, first or second DNS server information, domain information, etc.

In step 409, the first mobile terminal 101 receives the first IP allocation information,
and stores IP information of the first mobile terminal 101, based on the received first
IP allocation information. For example, the first mobile terminal 101 may store IP in-
formation of the first mobile terminal 101 in a database as shown in Table 1.

In step 411, the second mobile terminal 103 is allocated a second IP address by com-
municating with the DHCP server 107. The second mobile terminal 103 discovers at
least one adjacent DHCP server, determines a DHCP server from among the
discovered DHCP servers, to which it will send an IP allocation request, and sends an
IP allocation request message to the determined DHCP server. When the second
mobile terminal 103 is allocated an IP address from the DHCP server, the second
mobile terminal 103 sends an ACK message indicating the success in allocation of an
IP address, to the determined DHCP server.

In step 413, upon receiving the ACK message from the second mobile terminal 103,
the DHCP server 107 completes the IP allocation to the second mobile terminal 103.

In step 415, the DHCP server 107 generates second IP allocation information for the
second mobile terminal 103, and transmits the generated second IP allocation in-
formation to the first mobile terminal 101. The second IP allocation information
includes DHCP information for the second mobile terminal 103. For example, the
DHCP information may include default gateway information, an IP address of the
second mobile terminal 103, an IP netmask, first or second DNS server information,
domain information, etc.

In step 417, the first mobile terminal 101 receives the second IP allocation in-
formation, and stores IP information of the second mobile terminal 103, based on the
received second IP allocation information. For example, the first mobile terminal 101
may store IP information of the second mobile terminal 103 in a database as shown in
Table 1.

In step 419, the first mobile terminal 101 starts an IP information service, i.e., a
service for providing IP information of mobile terminals included in the group.

In step 421, the second mobile terminal 103 generates an IP information request
message and sends the generated IP information request message requesting IP in-

formation of at least one mobile terminal included in the group, to the first mobile
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terminal 101.

In response, in step 423, the first mobile terminal 101 generates IP information of the
mobile terminals included in the group, based on the stored IP information, and in step
425, transmits the generated IP information to the second mobile terminal 103 in step
425. For example, the second mobile terminal 103 may receive IP information
including an IP address, an identifier, a virtual MAC address, a device name, and
DHCP information for the first mobile terminal 101.

Thereafter, the second mobile terminal 103 receives the IP information, stores the
received IP information, and performs communication-related functions, based on the
stored IP information.

FIG. 5 is a flow chart illustrating a method of providing IP information in a first
mobile terminal according to an embodiment of the present invention.

Referring to FIG. 5, in step 501, the first mobile terminal 101 connects via Wi-Fi
Direct communication to the second mobile terminal 103. More specifically, when
forming a group through Wi-Fi Direct communication, the first and second mobile
terminals 101 and 103 discover each other, and designate the first and second mobile
terminals 101 and 103 as a group owner and a group client, respectively, through ne-
gotiation with each other.

In step 503, the first mobile terminal 101 is allocated a first IP address by commu-
nicating with the DHCP server 107.

In step 505, the first mobile terminal 101 receives first IP allocation information from
the DHCP server 107. As described above, the first IP allocation information may
include DHCP information for the first mobile terminal 101. For example, the DHCP
information includes default gateway information, an IP address of the first mobile
terminal 101, an IP netmask, first or second DNS server information, domain in-
formation, etc.

In step 507, the first mobile terminal 101 stores IP information of the first mobile
terminal 101, based on the received first IP allocation information.

In step 509, the first mobile terminal 101 receives second IP allocation information
for the second mobile terminal 103. As described above, the second IP allocation in-
formation includes DHCP information for the second mobile terminal 103. For
example, the DHCP information includes default gateway information, an IP address
of the second mobile terminal 103, an IP netmask, first or second DNS server in-
formation, domain information, etc.

In step 511, the first mobile terminal 101 stores IP information of the second mobile
terminal 103, based on the received second IP allocation information.

In step 513, the first mobile terminal 101 starts an IP information service. In step

515, the first mobile terminal 101 determines whether an IP information request
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message is received from the second mobile terminal 103.

Upon receiving the IP information request message, the first mobile terminal 101
generates [P information of mobile terminals included in the group, based on the stored
IP information in step 517, and transmits the generated IP information to the second
mobile terminal 103 in step 519.

FIG. 6 is a flow chart illustrating a method of providing IP information in a second
mobile terminal according to an embodiment of the present invention.

Referring to FIG. 6, the second mobile terminal 103 connects via Wi-Fi Direct com-
munication to the first mobile terminal 101 in step 601. More specifically, when
forming a group through Wi-Fi Direct communication, the first and second mobile
terminals 101 and 103 discover each other, and designate the first and second mobile
terminals 101 and 103 as a group owner and a group client, respectively, through ne-
gotiation with each other.

In step 603, the second mobile terminal 103 is allocated a second IP address by com-
municating with the DHCP server 107.

In step 605, the second mobile terminal 103 generates an IP information request
message, and sends the generated IP information request message to the first mobile
terminal 101.

In step 607, the second mobile terminal 103 receives IP information from the first
mobile terminal 101, in response to the IP information request message.

In step 609, the second mobile terminal 103 stores the IP information, such that the
second mobile terminal 103 can perform communication-related functions, based on
the stored IP information.

FIG. 7 is a signal flow diagram illustrating a method of providing IP information in a
wireless communication system according to an embodiment of the present invention.
Referring to FIG. 7, the first and second mobile terminals 101 and 103 connect via

Wi-Fi Direct communication in step 701. More specifically, when forming a group
through Wi-Fi Direct communication, the first and second mobile terminals 101 and
103 discover each other, and designate the first and second mobile terminals 101 and
103 as a group owner and a group client, respectively, through negotiation with each
other.

In step 703, the first mobile terminal 101 is allocated a first IP address by commu-
nicating with the DHCP server 107.

In step 705, upon receiving an ACK message indicating the success in allocation of
the IP address from the first mobile terminal 101, the DHCP server 107 completes the
IP allocation to the first mobile terminal 101.

In step 707, the second mobile terminal 103 is allocated a second IP address by com-
municating with the DHCP server 107.
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In step 709, upon receiving an ACK message from the second mobile terminal 103,
the DHCP server 107 completes the IP allocation to the second mobile terminal 103.

In step 711, the first mobile terminal 101 starts an IP information service.

In step 713, the second mobile terminal 103 generates an IP information request
message, and sends the generated IP information request message to the first mobile
terminal 101.

In step 715, upon receiving the IP information request message, the first mobile
terminal 101 sends a group IP allocation information request message to the DHCP
server 107. The group IP allocation information request message requests IP allocation
information for at least one mobile terminal included in the group.

In step 717, the DHCP server 107 generates group IP allocation information for at
least one mobile terminal included in the group. The group IP allocation information
includes DHCP information for the first and second mobile terminals 101 and 103. For
example, the DHCP information includes default gateway information, IP addresses of
the first and second mobile terminals 101 and 103, an IP netmask, first or second DNS
server information, domain information, etc.

In step 719, the DHCP server 107 transmits the generated group IP allocation in-
formation to the first mobile terminal 101. In step 721, the first mobile terminal 101
stores IP information of at least one mobile terminal included in the group, based on
the received group IP allocation information, and generates IP information of at least
one mobile terminal included in the group, based on the stored IP information.

In step 723, the first mobile terminal 101 transmits the generated IP information to
the second mobile terminal 103.

Thereafter, the second mobile terminal 103 stores the received IP information and
performs communication-related functions based on the stored IP information.

FIGs. 8a and 8b are signal flow diagrams illustrating a method of providing IP in-
formation in a wireless communication system according to an embodiment of the
present invention. In FIG. 8a, steps 801 to 819 are the same as steps 401 to 419 il-
lustrated in FIG. 4. Accordingly, a repetitive description of steps 801 to 819 will not be
provided, and the description of FIGs. 8a and 8b will start from step 821.

Referring to FIGs. 8a and 8b, in step 821, a third mobile terminal 105 requests to
enter the group, and the first to third mobile terminals 101, 103, and 105 connect via
Wi-Fi Direct communication.

In step 823, the third mobile terminal 105 is allocated a third IP address by commu-
nicating with the DHCP server 107.

In step 825, upon receiving an ACK message indicating the success in allocation of
the IP address, from the third mobile terminal 105, the DHCP server 107 completes the

IP allocation to the third mobile terminal 105.
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In step 827, the DHCP server 107 generates third IP allocation information for the
third mobile terminal 105, and transmits the generated third IP allocation information
to the first mobile terminal 101. The third IP allocation information includes DHCP in-
formation for the third mobile terminal 105. For example, the DHCP information
includes default gateway information, an IP address of the third mobile terminal 105,
an IP netmask, first or second DNS server information, domain information, etc.

In step 829, the first mobile terminal 101 stores IP information of the third mobile
terminal 105, based on the received third IP allocation information. For example, the
first mobile terminal 101 may store the IP information of the third mobile terminal 105
in a database as shown in Table 1.

In step 831, the second mobile terminal 103 generates an IP information request
message, and sends the generated IP information request message to the first mobile
terminal 101.

In step 833, the first mobile terminal 101 generates IP information of mobile
terminals included in the group, based on the stored IP information, and in step 835,
transmits the generated IP information to the second mobile terminal 103. For
example, the second mobile terminal 103 may receive IP information including an IP
address, an identifier, a virtual MAC address, a device name, and DHCP information
for the first and third mobile terminals 101 and 105.

Thereafter, the second mobile terminal 103 stores the received IP information, and
performs communication-related functions, based on the stored IP information.

FIGs. 9a and 9b are signal flow diagrams illustrating a method of providing IP in-
formation in a wireless communication system according to an embodiment of the
present invention. In FIG. 9a, steps 901 to 929 are the same as steps 801 to 829 il-
lustrated in FIGs. 8a and 8b. Accordingly, a repetitive description of steps 801 to 819
will not be provided, and the description of FIGs. 9a and 9b will start from step 931.

Referring to FIGs. 9a and 9b, in step 931, the third mobile terminal 105 requests to
leave the group, and the first and second mobile terminals 101 and 103 disconnect Wi-
Fi Direct communication with the third mobile terminal 105. In step 933, the third
mobile terminal 105 requests to deallocate the IP address of the third mobile terminal
105 with the DHCP server 107.

In step 935, the DHCP server 107 deallocates the IP address of the third mobile
terminal 105, and in step 937, the DHCP server 107 generates IP deallocation in-
formation for the third mobile terminal 105, and transmits the generated IP deal-
location information to the first mobile terminal 101. The IP deallocation information
may include an indicator indicating the deallocation of an IP address of the third
mobile terminal 105, and a deallocated IP address.

In step 939, the first mobile terminal 101 updates the databased IP information based
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on the received IP deallocation information. Herein, the first mobile terminal 101
deletes the IP information related to the third mobile terminal 105 from the stored IP
information.

In step 941, the second mobile terminal 103 generates an IP information request
message and sends the generated IP information request message to the first mobile
terminal 101.

In step 943, the first mobile terminal 101 generates IP information of the mobile
terminals included in the group, based on the updated, stored IP information, and in
step 945, transmits the generated IP information to the second mobile terminal 103.

Thereafter, the second mobile terminal 103 stores the received IP information and
performs communication-related functions based on the stored IP information.

As is apparent from the foregoing description, according to above-described em-
bodiments of the present invention, a group owner provides IP information including
IP addresses and MAC address information of the group owner and group clients (or
group members) to the group clients, thus facilitating data communication among the
group members.

While the present invention has been shown and described with reference to certain
embodiments thereof, it will be understood by those skilled in the art that various
changes in form and details may be made therein without departing from the spirit and

scope of the present invention as defined by the appended claims and their equivalents.
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Claims

An apparatus for transmitting Internet Protocol (IP) information in a
wireless communication network, the apparatus comprising:

a memory that stores IP information of at least one mobile terminal
included in a group of mobile terminals for short-range wireless com-
munication; and

a controller that receives an IP information request message requesting
the IP information of the at least one mobile terminal included in the
group, generates the IP information of the at least one mobile terminal
included in the group based on the stored IP information, and transmits
the generated IP information.

The apparatus of claim 1, wherein the controller receives IP allocation
information from a server for allocating an IP address, and updates the
stored IP information based on the received IP allocation information.
The apparatus of claim 1, wherein the controller stores an IP address of
the at least one mobile terminal with a corresponding a virtual Media
Access Control (MAC) address of the at least one mobile terminal.
The apparatus of claim 1, wherein the generated IP information
includes an IP address and a virtual MAC address of the at least one
mobile terminal.

The apparatus of claim 1, wherein the short-range wireless commu-
nication includes Wi-Fi Direct communication.

The apparatus of claim 1, wherein the memory includes a database for
storing the IP information.

An apparatus for receiving Internet Protocol (IP) information in a
wireless communication network, the apparatus comprising:

a memory; and

a controller that sends an IP information request message requesting IP
information of at least one mobile terminal included in a group of
mobile terminals for short-range wireless communication, receives the
IP information of the at least one mobile terminal included in the group,
in response to the IP information request message, and stores the
received IP information in the memory.

The apparatus of claim 7, wherein the IP information includes an IP
address and a virtual Media Access Control (MAC) address of the at
least one mobile terminal.

The apparatus of claim 7, wherein the short-range wireless commu-
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nication includes Wi-Fi Direct communication.

A method for transmitting Internet Protocol (IP) information by a
mobile terminal in a wireless communication network, the method
comprising:

storing, by the mobile terminal, IP information of at least one mobile
terminal included in a group of mobile terminals for short-range
wireless communication;

receiving an IP information request message requesting the IP in-
formation of the at least one mobile terminal included in the group;
generating the IP information of the at least one mobile terminal
included in the group, based on the stored IP information; and
transmitting the generated IP information.

The method of claim 10, further comprising:

receiving IP allocation information from a server for allocating an IP
address; and

updating the stored IP information, based on the received IP allocation
information.

The method of claim 10, wherein storing the IP information comprises
storing an IP address of the at least one mobile terminal with a corre-
sponding a virtual Media Access Control (MAC) address of the at least
one mobile terminal.

The method of claim 10, wherein the generated IP information includes
an IP address and a virtual MAC address of the at least one mobile
terminal.

The method of claim 10, wherein the short-range wireless commu-
nication includes Wi-Fi Direct communication.

The method of claim 10, wherein the IP information is stored in a
database.

A method for receiving Internet Protocol (IP) information by a mobile
terminal in a wireless communication network, the method comprising:
sending, by the mobile terminal, an IP information request message re-
questing IP information of at least one mobile terminal included in a
group of mobile terminals for short-range wireless communication;
receiving the IP information of the at least one mobile terminal
included in the group, in response to the IP information request
message; and

storing the received IP information.

The method of claim 16, wherein the IP information includes an IP
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address and a virtual Media Access Control (MAC) address of the at
least one mobile terminal.
[Claim 18] The method of claim 16, wherein the short-range wireless commu-

nication includes Wi-Fi Direct communication.
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