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FIG. 2 
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FIG. 3A 
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AD-HOC NETWORK FOR ROUTING 
EXTENSION TO SUPPORT INTERNET 

PROTOCOL VERSION 6(IPV6) AND METHOD 
THEREOF 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority under 35 U.S.C. § 119 (a) 
from Korean Patent Application No. 2004-113490 ?led on 
Dec. 28, 2004 in the Korean Intellectual Property Of?ce, the 
entire disclosure of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to an ad-hoc net 

work and a method for routing extension. More particularly, 
the present invention relates to an ad-hoc network for routing 
data to Internet via a gateway and a method for routing exten 
sion. 

2. Description of the Related Art 
Typically, a mobile communication system delivers data 

between a mobile element and a base station. The mobile 
element directly transmits to and receives from the base sta 
tion data without passing through any other mobile elements 
or nodes. Meanwhile, when data originated from a certain 
node are transmitted to a gateway over an ad-hoc network, 
other nodes are used. A construction of an ad-hoc network is 
described with reference to FIG. 1. As illustrated in FIG. 1, 
the ad-hoc network is connectable to Internet to allow data 
transmission to Internet. The ad-hoc network includes a gate 
way for transmitting data to Internet and a plurality of nodes. 
Although FIG. 1 illustrates only one gateway, the ad-hoc 
network may include at least two gateways according to a 
user’s setting, or the ad-hoc network may be compromised 
without a gateway. 

The gateway is responsible for delivering data from the 
nodes in the ad-hoc network to another communication sys 
tem (Internet network). The plurality of the nodes transmits 
packets to the gateway. A node which can directly communi 
cate with the gateway transmits data directly to the gateway. 
A node which can access the gateway via more than one 
intermediate node transmits its collected data to a neighbor 
ing node which is located on the path between the node and 
the gateway. One of the main reasons to use a neighboring 
node is to minimize the power consumption required for data 
transmission. The power consumed in transmitting data is 
proportional to the distance between a gateway a the node. 
Accordingly, the nodes beyond a certain distance from the 
gateway transmit their collected data via a plurality of other 
nodes to minimize the power consumption for data transmis 
sion. 
The following is an explanation of how a node establishes 

a data transmission path (hereinafter, also referred to as rout 
ing) to a gateway in an ad-hoc network. The data routing 
consists of four stages: 

Gateway solicitation process; 
Gateway advertisement process; 
Generating global address for Internet; and 
Sending data 
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2 
Hereafter, the routing stages for data transmission are illus 

trated in order with reference to FIG. 2. In the gateway solici 
tation process, a node entering the ad-hoc network requests a 
route to the gateway (S200). The node needs to be aware of a 
route to the gateway so as to transmit data to the gateway. The 
node broadcasts a message containing its address information 
and requesting the address of the gateway. Neighboring nodes 
receiving the message determine whether they are the gate 
way requested by the node. Mostly, the gateway knows that 
itself is the requested gateway. If the neighboring nodes deter 
mine that they are not the requested gateway, they update and 
retransmit the received message to other neighboring nodes. 
At this time, the neighboring nodes obtain from the received 
message and store information about the path to the source 
node originating the message. When the message is retrans 
mitted, the source address of the message is changed to the 
address of the node that updates and retransmits the message. 
In that way, the message originated from a node is delivered 
to the gateway in an ad-hoc network. The gateway learns from 
the information contained in the received message that the 
node requests an advertisement. Therefore, the message 
originated from a node can be delivered to at least one gate 
way in the ad-hoc network. 

After the gateway solicitation process, the ad-hoc network 
performs the gateway advertisement process (S202). In the 
gateway advertisement process, the gateway, receiving the 
message originated from the node, transmits its address infor 
mation to the node. The gateway extracts the address infor 
mation of the node from the message received during the 
gateway solicitation process. The gateway transmits a mes 
sage containing its address information to a node correspond 
ing to the extracted address information. Unlike in the gate 
way solicitation process, the messages are unicasted in the 
gateway advertisement process. That is, a message transmit 
ted from the gateway is unicasted to a node using the path 
information obtained during the gateway solicitation process. 
Nodes forwarding the message store information about the 
path to the gateway. Nodes receiving the message originated 
from the gateway count the number of hops. Speci?cally, 
nodes receiving the message add one to the number of hops 
contained in the message received from the previous node and 
forwards the message containing the number of the increased 
hops to a next node. Therefore, the node requesting the path 
information of the gateway can acquire the path information 
of the gateway and the number of hops to the gateway. It is 
noted that, as for a plurality of gateways, the node acquires 
information relating to each of the gateways. 

In con?guring a global address for Internet, the node con 
?gures its unique address using the acquired information 
(S204). When the gateway for data transmission is selected, 
the node sends, data along the established path (S206). 

In the gateway advertisement process, a gateway may fre 
quently broadcast to all nodes in the ad-hoc network. In that 
case, a node receiving the advertisement message can directly 
con?gure its unique address and establish a route to the gate 
way. A node which intends to send a packet to Internet may 
directly access to the gateway. 

With the advent of ad-hoc networks, home networks, sen 
sor networks, and the like, and the network extension there 
from through connection to Internet, the protocols for 
addressing and data routing for the networks also have been 
extended. In this regard, an extended routing method is 
demanded. 

In a conventional ad-hoc network for transmitting data to 
Internet, routing extension can be carried out by two methods. 
FIG. 3A illustrates a conventional routing extension method, 
in which Address REQuest (AREQ) and Address REPly 
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(AREP) messages are used. For this method, an existing 
routing protocol is modi?ed so as to enable address con?gu 
ration. With reference to FIG. 3A, a node sends an AREQ 
message to a gateway and receives an AREP message from 
the gateway to establish a global address and a data transmis 
sion path. The AREQ and AREP messages further contain 
information for address con?guration appended to Routing 
REQuest (RREQ) and Routing REPly (RREP) messages, but 
lack information required to con?gure a complete global 
address. Hence, with the AREQ and AREP method, a com 
plete route can be established, but the address con?guration 
cannot be complete. 

FIG. 3B illustrates another conventional routing extension 
method which uses the modi?ed Routing Solicitation (RS) 
and Routing Advertisement (RA) messages. For this method, 
the existing Internet Protocol version 6 (IPv6) for address 
con?guration is modi?ed so as to make routing possible. As 
shown in FIG. 3B, a node sends an RS message to a gateway 
and receives an RA message from the gateway to generate its 
global address and establish a data transmission path. The RS 
and RA messages which are used for address con?guration do 
not contain information required for routing. In addition, 
since the conventional RS and RA messages cause change of 
the address of the source node if the message is delivered 
beyond one hop, a separate multicasting method is required. 
Therefore, control message overhead to maintain a separate 
multicast tree occurs and the routing becomes unstable. 

SUMMARY OF THE INVENTION 

The present invention has been provided to address the 
above-mentioned and other problems and disadvantages 
occurring in the conventional arrangement of an ad-hoc net 
work, and an aspect of the present invention provides an 
ad-hoc network for routing extension by supporting the Inter 
net Protocol version 6 (IPv6) protocol without modi?cation 
to the existing IPv6 protocol, and a method for the routing 
extension. 

Another aspect of the present invention provides an ad-hoc 
network for routing extension by supporting the IPv6 proto 
col such that a complete address is con?gured and an accurate 
routing path is established using the IPv6 protocol, and a 
method for the routing extension. 

To achieve the above aspects and/or features of the present 
invention, an ad-hoc network comprises a gateway for 
appending an address con?guration message to an ad-hoc 
Routing REPly (RREP) message and transmitting an 
extended ad-hoc RREP message; and a node for separating 
the address con?guration message from the received 
extended ad-hoc RREP message, establishing a packet trans 
mission path using the ad-hoc RREP message, and con?gur 
ing a global address using the separated address con?guration 
message. 

Each of the nodes and the gateway may include an exten 
sion translator that extends an ad-hoc Routing message by 
appending an address con?guration request message or an 
address con?guration message to the ad-hoc RREQ or RREP 
message, and an ICMPv6 translator that separates the 
received extended ad-hoc Routing messages into the address 
con?guration message and the ad-hoc Routing message. 

The gateway may further respond with an extended ad-hoc 
RREP message to a node which requests address con?gura 
tion by sending an address con?guration request message. 

The node may append an address con?guration request 
message initiated by an address con?guration stack to an 
ad-hoc Routing REQuest (RREQ) message and transmit an 
extended ad-hoc RREQ message. 
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4 
The ad-hoc network may be constructed with a plurality of 

nodes, and the gateway is one of the plurality of the nodes. 
The address con?guration message may contain pre?x 

information. 
The node may further comprise an address con?guration 

stack for con?guring a global address using the pre?x con 
tained in the translated address con?guration message. 
The address con?guration message and the address con 

?guration request message may be the type of Internet Con 
trol Message Protocol version 6 (ICMPv6). 
The extended ad-hoc RREP message may be compressible 

by omitting duplicated or pre-determined ?elds of the mes 
sages. 

In accordance with an aspect of the present invention, a 
routing extension method in an ad-hoc network that includes 
a gateway for transmitting an ad-hoc Routing REPly (RREP) 
message and a plurality of nodes for receiving the ad-hoc 
RREP message, comprises appending an address con?gura 
tion message to the ad-hoc RREP message and transmitting 
an extended ad-hoc RREP message; and separating the 
address con?guration message from the received extended 
ad-hoc RREP message, establishing a packet transmission 
path using the ad-hoc RREP message, and con?guring a 
global address using the separated address con?guration mes 
sage. 
The routing extension method may further comprise 

extending an ad-hoc Routing REQuest (RREQ) message by 
appending the address con?guration message to the ad-hoc 
RREQ message; sending the extended ad-hoc RREQ mes 
sage to the gateway; and separating the address con?guration 
request message from the received extended ad-hoc RREQ 
message, establishing a packet transmission path using the 
ad-hoc RREQ message, and replying with extended ad-hoc 
RREP message to the node. 
The gateway may be one of the plurality of the nodes. 
The address con?guration message may contain pre?x 

information. 
The routing extension method may further comprise trans 

lating the received extended ad-hoc RREP message into the 
address con?guration message; and con?guring the global 
address using the pre?x contained in the translated address 
con?guration message. 
The address con?guration message and the address con 

?guration request message may be the type of Internet Con 
trol Message Protocol version 6 (ICMPv6). 
The extended ad-hoc RREP message may be compressible. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

The above and/ or other aspects and advantages of the 
invention will become apparent and more readily appreciated 
from the following description of exemplary embodiments, 
taken in conjunction with the accompanying drawings in 
which: 

FIG. 1 illustrates a construction of an ad-hoc network; 
FIG. 2 illustrates a data routing to a gateway by a node in an 

ad-hoc network; 
FIG. 3A illustrates a conventional routing extension 

method; 
FIG. 3B illustrates another conventional routing extension 

method; 
FIG. 4A schematically illustrates a routing extension 

method according to an embodiment of the present invention; 
FIG. 4B illustrates in detail a routing extension method 

according to an embodiment of the present invention; 
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FIG. 5 illustrates in detail an Internet Protocol version 6 
(IPv6) message according to the IPv6 protocol; 

FIG. 6A depicts an example of an extended ad-hoc routing 
message containing an IPv6 message according to an 
embodiment of the present invention; and 

FIG. 6B depicts another example of an extended ad-hoc 
routing message containing an IPv6 message according to an 
embodiment of the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

Certain exemplary embodiments of the present invention 
will now be described in greater detail with reference to the 
accompanying drawings. 

In the following description, same drawing reference 
numerals are used for the same elements even in different 
drawings. The matters de?ned in the description, such as 
detailed construction and element descriptions, are provided 
to assist in a comprehensive understanding of the invention. 
Also, well-known functions or constructions are not 
described in detail since they would obscure the invention in 
unnecessary detail. 

FIG. 4A schematically illustrates a routing extension 
method according to an embodiment of the present invention. 

Referring to FIG. 4A, the source is a gateway, and the 
destination is a node that requests routing to the gateway. The 
gateway, receiving a routing request from the node, sends an 
extended ad-hoc Routing REPly (RREP) message. The node 
establishes a packet transmission path to the gateway using 
the received extended ad-hoc RREP message and generates 
its global address. 
An ad-hoc network, which is a temporary network con 

structed independently from foreign networks, requires a 
gateway to connect to external Internet. The gateway is 
responsible for delivering data from nodes in the ad-hoc net 
work to Internet. The gateway is one of the nodes in the 
ad-hoc network. In other words, one of the nodes in the 
ad-hoc network serves as a gateway to transmit data from the 
other nodes to Internet. At this time, the nodes need to con 
?gure their global addresses for interfacing with external 
Internet. 

In particular, the gateway appends an Internet Control 
Message Protocol version 6 (ICMPv6) message, especially, a 
Routing Advertisement (RA) message according to the IPv6 
protocol, to the ad-hoc routing message, especially, a Routing 
REPly (RREP) message according to the ad-hoc routing pro 
tocol, using an extension translator. The ad-hoc routing pro 
tocol pertains to routing. The IPv6 protocol is a version of the 
32-bit IPv4 protocol extended by four times, and greatly 
increases the number of addresses by lengthening IP address 
space to 128 bits. The IPv6 also concerns the address con 
?guration with improved security and network scalability. 
When the IPv6 address con?guration is introduced to an 
ad-hoc network, the ICMPv6 protocol message is appended 
to the ad-hoc routing message using the existing ad-hoc rout 
ing protocol and the IPv6 protocol so that information for the 
global address con?guration can be added to the ad-hoc rout 
ing message. Therefore, both the routing and the global 
address con?guration can be accomplished. 
An ad-hoc RREP message is extended by appending an RA 

message to the RREP message. The gateway sends the 
extended ad-hoc RREP message to a node that requests rout 
ing. In this situation, the gateway extracts address informa 
tion of the node from the extended ad-hoc Routing REQuest 
(RREQ) message that has been received during the routing 
solicitation process. The gateway sends the extended ad-hoc 
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6 
RREP message containing its address information to a node 
that corresponds to the extracted address information. Unlike 
in the routing solicitation process, messages are unicasted in 
the routing advertisement process. More speci?cally, the 
extended ad-hoc RREP mes sage originated from the gateway 
can be unicasted to the node through multi-hop routing based 
on the address information acquired in the routing solicitation 
process. 
The node receives the extended ad-hoc RREP message 

from the gateway. The node obtains routing information from 
the extended ad-hoc RREP message by analyZing the RREP 
message according to the ad-hoc routing protocol and thus 
learns the established path to the gateway. Next, the node 
extracts the RA message from the extended ad-hoc RREP 
message using an ICMPv6 message translator and passes the 
message to an IPv6 stack. The IPv6 stack obtains the address 
information by analyZing the extracted RA message. Next, 
the IPv6 stack generates its global address based on the 
address information according to the IPv6 stateless address 
autocon?guration mechanism. 
An embodiment has been explained with reference to FIG. 

4A in which the source is a gateway and the destination is a 
node. It should be understood, however, that a node request 
ing routing to a gateway can be the source while the gateway 
can be the destination. 

FIG. 4B illustrates in detail an exemplary routing extension 
method according to the present invention. 

Referring to FIG. 4B, an ad-hoc network, constructed with 
gateway A, node B, node C, node D, and node E, is connected 
to Internet. Gateway A in the ad-hoc network, which also is 
node A connecting to Internet, enables packet transmission 
between the ad-hoc network and Internet. Gateway A sends 
an extended ad-hoc RREP message to node E. Node E 
receives the extended ad-hoc RREP message from gateway 
A. 
As shown in FIG. 4B, according to the IPv6 protocol, an 

ICMPv6 message consists of IPv6 header, RA, and pre?x 
information option. RA and pre?x information option contain 
information for address con?guration. The ICMPv6 message 
is appended to an ad-hoc RREP message according to the 
ad-hoc routing protocol, by the extension translator, thereby 
extending the ad-hoc RREP message. The extended ad-hoc 
RREP message comprises IPv6 header, user datagram proto 
col (UDP) header, RREP and extended contents, i.e., RREP 
RA extension. The gateway A sends the extended ad-hoc 
RREP message to node E. At every forwarding of the IPv6 
message to a one-hop distant node, the source address con 
tained in the IPv6 header is changed to the address of that 
one-hop distant node. Finally, when the IPv6 message arrives 
at the destination node E, the source address contained in 
IPv6 header is changed from gateway A to node D that for 
wards the IPv6 message to node E. Node E extracts the 
ICMPv6 message from the received extended ad-hoc RREP 
message by means of an ICMPv6 translator. The source 
address contained in the IPv6 message header is changed to 
the original address as indicated in the RREP message. Node 
E provides the extracted IPv6 message to an upper layer, IPv6 
stack. The IPv6 stack acquires the RA and the pre?x infor 
mation from the provided IPv6 message and con?gures a 
complete global IPv6 address using the IPv6 address auto 
con?guration mechanism. Node E establishes an accurate 
path to the gateway using the remaining ad-hoc RREP mes 
sage after extracting the IPv6 message. 
An embodiment has been explained with reference to FIG. 

4A in which the gateway sends an extended ad-hoc RREP 
message to a speci?ed node that has requested routing. In the 
event, however, that the speci?ed node requests pre?x infor 
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mation in order to establish its global address using the state 
less address autocon?guration mechanism, the speci?ed node 
extends an ad-hoc RREQ message by appending an ICMPv6 
message to the ad-hoc RREQ message. When a node requests 
pre?x information, the IPv6 stack in the node may initiate an 
RS message and explicitly send to the gateWay. In that case, 
the node appends the RS message to the RREQ message using 
an extension translator and broadcasts the extended ad-hoc 
RREQ message to the neighboring nodes so that the extended 
ad-hoc RREQ message can ?nally arrive at the gateWay. The 
gateWay receives the extended ad-hoc RREQ message from 
the speci?ed node. Next, the gateWay extracts the ICMPv6 
message from the received extended ad-hoc RREQ message 
using the ICMPv6 translator. The gateWay learns from the 
extracted ICMPv6 message that the speci?ed node requesting 
routing requires pre?x information. The gateWay discovers 
Which node is the speci?ed node requesting routing based on 
the remaining ad-hoc RREQ message after extracting the 
IPv6 message. 
A gateWay may frequently advertise an RA message to all 

nodes in the ad-hoc netWork. In that case, the gateWay 
appends the periodically generated RA message to the ad-hoc 
RREP message and broadcast to all neighboring nodes. A 
node receiving this message extracts the RA message, con 
structs a route to the gateWay, and rebroadcasts to a neighbor 
ing node. The node receiving the advertisement message can 
directly con?gure its unique address and establish a route to 
the gateWay. A node Which intends to send a packet to Internet 
may directly access to the gateWay. 

Each node in the ad-hoc netWork is provided With the 
extension translator to transmit the extended ad-hoc RREQ 
message to the gateway. In addition, each node in the ad-hoc 
netWork is provided With the ICMPv6 translator to extract the 
IPv6 message from the extended ad-hoc RREP message 
received from the gateWay. The gateWay, Which is one of the 
nodes in the ad-hoc network, also is equipped With the exten 
sion translator and the ICMPv6 translator. 

FIG. 5 depicts in detail an IPv6 message under the IPv6 
protocol. 
As shoWn in FIG. 5, an IPv6 message under the IPv6 

protocol consists of IPv6 header, ICMPv6 RA, and pre?x 
information option. IPv6 header includes the source address, 
that is, the address of gateWay A and the destination 
addresses, that is the addresses of node B, node C, node D, 
and node E. 
TYPE in ICMPv6 RA indicates Whether a compression 

mode is applied or not. For example, TYPE 0000 01 10, that is, 
“TYPE:6” denotes a no-compression mode. TYPE 1000 
0110, that is, “TYPEI134” denotes a compression mode. A 
node receiving an IPv6 message can recogniZe Whether the 
message is in the compression mode or not by looking up the 
most signi?cant bit of TYPE code that contains the value of 
“0” or “1”. REACHABLE TIME code and RETRANSMIT 
TIME code are alWays set to “0.” MO bits are alWays in “off” 
state. 

As for pre?x information option, TYPE is ?xed to “3,” and 
LENGTH is ?xed to “4.” L, A, and R are alWays in “on” state. 
Pre?x information option contains PREFIX that is the 
address information required for generating global address 
con?guration. 
When a node requests address information from the gate 

Way, the IPv6 stack in the node initiates an RS message. The 
RS message is appended by the extension translator to extend 
the ad-hoc routing message. The ad-hoc routing message 
contains the ad-hoc RREQ message. The originator’s address 
contained in the ad-hoc RREQ message is the address of the 
node that requests address information of the gateWay. The 
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8 
originator’s address in the RREQ message is retained While 
the source address contained in the IPv6 header is changed as 
intermediate nodes retransmit the extended ad-hoc routing 
message. The message is transmitted in a broadcast manner. 
When an RS message is received by a gateWay and extracted 
by the ICMPv6 translator, the ICMPv6 translator replaces the 
source address contained in the IPv6 header of the RS mes 
sage by the originator’s address included in the RREQ mes 
sage. Thus, the IPv6 stack in the gateWay can learn Which 
node requests routing and attempts to send the RA message to 
the node of the originator’s address. 

FIG. 6A depicts an example of an extended ad-hoc routing 
message containing an RA message according to an embodi 
ment of the present invention. 

Referring to FIG. 6A, the RA message is appended by the 
extension translator to extend the ad-hoc routing message. 
The ad-hoc routing message contains the ad-hoc RREP mes 
sage. The originator’s address contained in the ad-hoc RREP 
message is the address of the gateWay Which is responding to 
an RS message. The originator’s address in the RREP mes 
sage is retained While the source address contained in the IPv6 
header is changed as intermediate nodes retransmit the 
extended ad-hoc routing mes sage. The mes sage is transmitted 
in a unicast manner. When the RA message is received by the 
requesting node and extracted by the ICMPv6 translator in the 
node, the ICMPv6 translator replaces the source address con 
tained in the IPv6 header of the RA message by the origina 
tor’s address included in the RREP message. Thus, the IPv6 
stack in the node automatically con?gures its IPv6 address 
using the stateless autocon?guration mechanism. 

At this time, the extended ad-hoc RREP message, Which is 
in the no-compression mode, has the value of “6” as the most 
signi?cant bit of TYPE in the IPv6 RA is “0”. 
At this time, the extended ad-hoc RREQ message, Which is 

in the no-compression mode, has the value of “5” as the most 
signi?cant bit of TYPE in the IPv6 RS is “0” and the extended 
ad-hoc RREP message, Which is in the no-compression 
mode, has the value of “6” as the most signi?cant bit of TYPE 
in the IPv6 RA is “0”. 

FIG. 6B depicts another example of an extended ad-hoc 
routing message including the IPv6 message according to an 
embodiment of the present invention. 

Referring to FIG. 6B, the compression mode is applied to 
the extended ad-hoc RREP message. To reduce the siZe of the 
extended ad-hoc RREP message as shoWn in FIG. 6A, a 
speci?c ?eld can be omitted from the message. In this situa 
tion, the value of the most signi?cant bit of TYPE in the RA 
message is set to “ l ” and the extended ad-hoc RREP message 

is compressed. Generally, CODE, REACHABLE TIME, and 
RETRANSMIT TIME contained in ICMPv6 RA, the value of 
Which is alWays “0,” may be omitted. M/O bits, Which are 
alWays set to “off ’ state, may be omitted as Well. In addition, 
TYPE, L, A, and R in pre?x information option may be 
omitted since TYPE is ?xed to “3,” and L, A, and R are alWays 
in “on” state. PREFIX in pre?x information option can be 
replaced by the pre?x siZe PREFIX SZ, the destination 
address, and the originator’s address in the RREP message. 
As a result, the extended ad-hoc RREP message contains only 
the extended contents PPREP-RA EXTENSION required for 
routing and global address con?guration, containing 
ROUTER LIFETIME, VALID LIFETIME, and PRE 
FERRED LIFETIME. Such simpli?ed information Will be 
reassembled to a complete RS or RA message by the ICMPv6 
translator and pass to the IPv6 stack When a node receives the 
packet. 
As set forth above, the present invention provides e?i 

ciency of the ad-hoc netWork and improves the netWork scal 
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ability by utilizing the existing IPv6 protocol Without amend 
ments and reducing the siZe of the packet transmitted. 

While the present invention has been particularly shoWn 
and described With reference to exemplary 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 invention as 
de?ned by the appended claims. 
What is claimed is: 
1. An ad-hoc network comprising: 
a gateWay con?gured to append an address con?guration 

message to an ad-hoc Routing REPly (RREP) message 
and transmit an extended ad-hoc RREP message; and 

a node con?gured to separate the address con?guration 
message from the received extended ad-hoc RREP mes 
sage, establish a packet transmission path using the ad 
hoc RREP message, and con?gure a global address 
using the separated address con?guration message. 

2. The ad-hoc netWork of claim 1, Wherein each of the 
nodes and the gateWay comprises: 

an extension translator that extends an ad-hoc Routing 
message by appending an address con?guration request 
message or an address con?guration message to the 
ad-hoc RREQ or RREP message, and 

an lCMPv6 translator that separates the received extended 
ad-hoc Routing messages into the address con?guration 
message and the ad-hoc Routing message. 

3. The ad-hoc netWork of claim 1, Wherein the gateWay 
further responds With an extended ad-hoc RREP message to a 
node Which requests address con?guration by sending an 
address con?guration request message. 

4. The ad-hoc netWork of claim 1, Wherein the node 
appends an address con?guration request message initiated 
by an address con?guration stack to an ad-hoc Routing 
REQuest(RREQ) message and transmits an extended ad-hoc 
RREQ message. 

5. The ad-hoc netWork of claim 1, Wherein the ad-hoc 
network is constructed With a plurality of nodes, and the 
gateWay is one of the plurality of the nodes. 

6. The ad-hoc netWork of claim 1, Wherein the address 
con?guration message may contain pre?x information. 

7. The ad-hoc netWork of claim 1, Wherein the node may 
further comprise: 

an address con?guration stack for con?guring a global 
address using the pre?x contained in the translated 
address con?guration message. 

8. The ad-hoc netWork of claim 1, Wherein the address 
con?guration message and the address con?guration request 
message are the type of Internet Control Message Protocol 
version 6 (lCMPv6). 

9. The ad-hoc netWork of claim 1, Wherein the extended 
ad-hoc Routing messages are compressible by omitting 
duplicated or pre-determined ?elds of the messages. 

10. A routing extension method in an ad-hoc netWork that 
comprises a gateWay for transmitting an ad-hoc Routing 
REPly (RREP) message and a plurality of nodes for receiving 
the ad-hoc RREP message, Wherein the method comprises: 
appending an address con?guration message to the ad-hoc 
RREP message and transmitting an extended ad-hoc RREP 
message; and 

separating the address con?guration message from the 
received extended ad-hoc RREP message, establishing a 
packet transmission path using the ad-hoc RREP mes 
sage, and con?guring a global address using the sepa 
rated address con?guration message. 

11. The routing extension method of claim 10, further 
comprising: 

extending an ad-hoc Routing REQuest (RREQ) message 
by appending the address con?guration message to the 
ad-hoc RREQ message; 
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10 
sending the extended ad-hoc RREQ message to the gate 

Way; and 
separating the address con?guration request message from 

the received extended ad-hoc RREQ mes sage, establish 
ing a packet transmission path using the ad-hoc RREQ 
message, and replying With extended ad-hoc RREP mes 
sage to the node. 

12. The routing extension method of claim 10, Wherein the 
gateWay is one of the plurality of the nodes. 

13. The routing extension method of claim 10, Wherein the 
address con?guration message contains pre?x information. 

14. The routing extension method of claim 10, further 
comprising: 

translating the received extended ad-hoc RREP message 
into the address con?guration message; and 

con?guring the global address using the pre?x contained in 
the translated address con?guration message. 

15. The routing extension method of claim 10, Wherein the 
address con?guration message and the address con?guration 
request message are the type of lntemet Control Message 
Protocol version 6 (lCMPv6). 

16. The routing extension method of claim 10, Wherein the 
extended ad-hoc RREP message is compressible. 

I 7. A routing method in a gateway ofan ad-hoc network, 
comprising: 

receiving a routing request message; 
generating an extended routing reply message by adding a 

routing advertisement message by an IPv6 protocol to a 
routing reply message; 

extracting an address information of a node which trans 
mits the routing request message from the routing 
request message; and 

transmitting the extended routing reply message to the 
node using the extracted address information. 

I8. A routing method in a node of an ad-hoc network, 
comprising: 

receiving an extended routing reply message transmitted 
by a gateway; 

extracting a routing advertisement message from the 
extended routing reply message; 

obtaining an address information by analyzing the 
extracted routing advertisement message; and 

generating a global address of the node using the address 
information. 

I9. A routing extension method of a node in an ad-hoc 
network, the method comprising: 

receiving a routing request message from a counterpart 
node; 

generating a Routing REPly (RREP) message; 
generating an address con?guration message required for 

global address con?guration according to an Internet 
Protocol Version(IPv6) protocol; 

appending the address con?guration message to the RREP 
message to generate an extended RREP message; and 

transmitting the extended RREP message to the counter 
part node. 

20. The routing extension method ofclaim I9, wherein the 
address con?guration message is an Internet Control Mes 
sage Protocol version 6 (ICMPv6) message according to the 
IPv6 protocol. 

2]. The routing extension method ofclaim 20, wherein the 
ICMPv 6 message comprises a pre?x information option on 
which pre?x information is recorded. 

22. The routing extension method ofclaim 20, wherein the 
ICMPv6 message comprises Iype, Length, ROUTER LIFE 
TIME, VALID LIFETIME, and PREFERRED LIFETIME. 
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23. The routing extension method ofclaim 19, further com 
prising: 

extracting address information of the counterpart node 
from the routing request message, 

wherein the node transmits the extended RREP message to 
the counterpart node using the extracted address infor 
mation. 

24. The routing extension method ofclaim 19, wherein the 
node is a gateway. 

25. The routing extension method ofclaim 19, wherein the 
routing request message is an ad-hoc routing request message 
to which an IPv6 message is appended, and 

the node extracts the IPv6 message appended to the ad-hoc 
routing request message, and determines whether or not 
prefix information is requested. 

26. A routing extension method of a node in an ad-hoc 
network, the method comprising: 

transmitting a routing request message to a gateway; 
receiving from the gateway an extended Routing REPly 

(RREP) message generated by appending an address 
con?guration message generated according to an Inter 
net Protocol version 6 (IPv6) protocol to an RREP mes 
sage; 

separating the address con?guration message from the 
extended RREP message; 

con?guring a global address using the separated address 
con?guration message; and connecting to Internet using 
the global address. 

27. The routing extension method ofclaim 26, wherein the 
routing request message is an ad-hoc routing request message 
to which an IPv6 message is appended. 

28. The routing extension method ofclaim 26, wherein the 
address con?guration message is an Internet Control Mes 
sage Protocol version 6 (ICMPv6) message according to the 
IPv6 protocol. 

29. The routing extension method ofclaim 28, wherein the 
ICMPv6 message comprises a prefix information option on 
which pre?x information is recorded. 

30. The routing extension method ofclaim 28, wherein the 
ICMPv 6 message comprises an IPv6 header comprising a 
source address and a destination address, and an IPv6 Rout 
ingAdvertisement comprising type information indicat 
ing whether a compression mode is applied or not. 

3]. The routing extension method ofclaim 28, wherein the 
ICMPv6 message comprises Iype, Length, ROUTER LIFE 
TIME, VALID LIFETIME, and PREFERRED LIFE TIME. 

32. An ad-hoc network system comprising: 
a ?rst node to transmit a routing request message; and 
a second node to receive the routing request message from 

the ?rst node, generate a Routing REPly (RREP) mes 
sage, and transmit to the ?rst node an extended RREP 
message generated by appending an address con?gura 
tion message required for global address con?guration 
according to an Internet Protocol version 6 (IPv6) pro 
tocol to the generated RREP message. 

33. The ad-hoc network system ofclaim 32, wherein the 
?rst node receives the extended RREP message, separates the 
address con?guration message from the extended RREP mes 
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sage, and con?gures a global address using the separated 
address con?guration message. 

34. The ad-hoc network system ofclaim 32, wherein the 
address con?guration message is an Internet Control Mes 
sage Protocol version 6 (ICMPv6) message according to the 
IPv6 protocol, and 

wherein the ?rst node con?gures the global address using 
an IPv6 stateless address autocon?guration mechanism. 

35. The ad-hoc network system ofclaim 32, wherein the 
address con?guration message is an ICMPv6 message 
according to the IPv6 protocol, and 

wherein the ICMPv6 message comprises a pre?x informa 
tion option on which pre?x information, is recorded. 

36. The ad-hoc network system ofclaim 32, wherein the 
address con?guration message is an ICMPv6 message 
according to the IPv6 protocol, and 

wherein the ICMPv6 message comprises Iype, Length, 
ROUTER LIFETIME, VALID LIFETIME, and PRE 
FERRED LIFETIME. 

37. A routing extension method ofan ad-hoc network sys 
tem, the method comprising: 

at a?rst node in the ad-hoc networksystem, transmitting a 
routing request message; 

at a second node in the ad-hoc network system, receiving 
the routing request message; 

at the second node, generating a Routing REPly (RREP) 
message, generating an address con?guration message 
required for global address con?guration according to 
an Internet Protocol Version(IPv6) protocol, and gener 
ating an extended RREP message by appending the 
address con?guration message to the generated RREP 
message; 

at the second node, transmitting to the ?rst node the 
extended RREP; 

at the ?rst node, receiving the extended RREP message and 
separating the address con?guration message from the 
extended RREP message; and 

at the ?rst node, con?guring a global address using the 
separated address con?guration message. 

38. The routing extension method ofclaim 37, wherein the 
address con?guration message is an Internet Control Mes 
sage Protocol version 6 (ICMPv6) message according to the 
IPv6 protocol, and 

wherein the ?rst node con?gures the global address using 
an IPv6 stateless address autocon?guration mechanism. 

39. The routing extension method ofclaim 37, wherein the 
address con?guration message is an ICMPv6 message 
according to the IPv6 protocol, and 

wherein the ICMPv6 message comprises a pre?x informa 
tion option on which pre?x information is recorded. 

40. The routing extension method ofclaim 37, wherein the 
address con?guration message is an ICMPv6 message 
according to the IPv6 protocol, and 

wherein the ICMPv6 message comprises Iype, Length, 
ROUTER LIFETIME, VALID LIFETIME, and PRE 
FERRED LIFETIME. 


