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Description
METHOD AND APPARATUS FOR SUPPORTING FAST
MOBILITY IP WITH LINK IDENTIFIER PREFIX IN

WIRELESS COMMUNICATION SYSTEM
Technical Field

[1] The present invention relates to a wireless communication system. More par-
ticularly, the present invention relates to a method and apparatus for improving fast
mobility Internet Protocol version 6 (FMIPv6) with a link identifier prefix (LinkID
prefix) in a portable Internet system according to the Institute of Electrical and
Electronics Engineers (IEEE) 802.16d/e, wireless broadband Internet (WiBro), and
World Interoperability for Microwave Access (WiMAX), among others.

Background Art

2] A fourth generation mobile communication unifies systems, such as IEEE
802.16d/e, WiBro, and WiMax, among others. In the fourth generation mobile com-
munication, satellite networks, wireless networks, digital broadcasting networks, and
video broadcasting networks are unified into a single network and systematically in-
teroperate with each other. Accordingly, a user may utilize a communication service
such as a portable Internet in a preferred state, with any network.

[3] FIG. 1 is a diagram illustrating a conventional wireless communication system 100
environment. Referring to FIG. 1, mobile nodes (MN) may receive a communication
service, such as a call, digital broadcasting, and downloading or uploading of digital
medial data, among others, via access points (APs). The APs and an access router (AR)
are connected to each other, based on an Ethernet. A routed Internet Protocol (IP) via a
control of the AR is sent or received to/from a destination node or a destination server
via a corresponding AP.

[4] In FIG. 1, the AP functions as a bridge for a fast connection to the MN. Also, the
AP functions to process scheduling of wireless resources and a radio frequency (RF)
control function. The AR is an IP terminating point which is mainly in charge of a
Layer 3 (LL3), and routes IP packets so that the IP packets may be appropriately sent
and received between the APs and the MNs. The AR interoperates with a home agent
(HA) which performs a mobile IP registration allocation and a data encapsulation. The
HA is connected to the AR via an IP core network including an IP public access
network. In addition, an Authentication/Authority/Accounting (AAA) server, a quality
manager, a location register, and an application server, among others, may be
connected to the AR via the IP core network.

[5] In the conventional wireless communication system 100 environment, the AR may
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support mobility of nodes according to FMIPv6 which is advanced IPv6. Fast handoff
by FMIPv6 is disclosed in RFC4068. To support an IP as described above, the AR
manages a candidate access router (CAR) table as shown in FIG. 2.

When a MN moves from a service area of a first AP (AP1) of a subnet where a first
AR (AR1) covers, to a service area of a second AP (AP2) of a subnet where a second
AR (AR2) covers, in an environment as shown in FIG. 1, an access point Media
Access Control (AP MAC) address or a Basic Service Set Identifier (BSSID) may be
acquired by scanning an .2 beacon. Accordingly, the MN inserts the BSSID into a
Proxy Router Solicitation (PRS) message, and sends the message to a previous AR.
For example, the message may be sent to the AR1 illustrated in FIG. 2, to acquire in-
formation about a new AR, for example, the AR2 shown in FIG. 2.

The previous AR, for example, the AR1, inserts information, for example, PREFIX
2 of FIG.2, about the new AR, for example, the AR2, into the PRS message and
thereby generates an advertisement. Accordingly, the MN constructs a new care-of
address (NCoA), and sends a predetermined binding message to the previous AR
which is the AR1. According to an exemplary implementation, the binding message
consists of the NCoA and the BSSID. The MN receives a predetermined ac-
knowledgement (Ack) message from the previous AR, for example, the AR1,
according to the binding message. The previous AR, for example, the AR1, transfers
IP packets of an L3 to the new AR, for example, the AR2.

Therefore, when the MN moves to the subnet of the AR2 and sends a pre-
determined advertisement message to communicate with the AP2, the new AR (AR2)
receives the advertisement message from the previous AR (AR1) and sends buffered IP
packets to the MN. As described above, when performing a handoff from the subnet of
the AR1 to the subnet of the AR2, a significant amount of signaling occurs among
MNs, APs, and ARs.

In a conventional handoff method, an 1.3 handoff, such as a subnet change, may
not be directly determined from information which is contained in an L.2 beacon. Ac-
cordingly, when the AP1 and the AP2 belong to an identical subnet which is connected
to an identical AR, the .3 handoff is also performed in the conventional handoff
method. Accordingly, unnecessary signaling still occurs between the MN and the AP1,
between the MN and the AR1, and between the AR1 and the AR2. Also, in the con-
ventional handoff method, there is a disadvantage of overhead that prefixes cor-
responding to the APs and the ARs must be preset in the candidate access router
(CAR) table, as shown in FIG. 2, to support a handoff.

Accordingly, there is a need for an improved system and method for performing a
handoff by dynamically constructing an access router table ARs according to a link

identifier prefix that a MN receives from any of the ARs, and thereby detecting an ap-
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propriate AP.
Disclosure of Invention
Technical Problem

An aspect of exemplary embodiments of the present invention is to address at least
the above problems and/or disadvantages and to provide at least the advantages
described below. Accordingly, an aspect of exemplary embodiments of the present
invention is to provide a method of performing a handoff. An access router table of
access routers (ARs) is dynamically constructed according to a link identifier prefix
that a mobile node (MN) receives from any of the ARs. An appropriate access point
(AP) is subsequently detected.

An aspect of exemplary embodiments of the present invention provides a routing
apparatus of a wireless communication system which can insert a link identifier prefix
into a Layer 2 (I.2) beacon and thereby, facilitate the ability of an MN or an AR to dy-
namically acquire information necessary for handoff.

Technical Solution

According to an aspect of exemplary embodiments of the present invention, there
is provided a method for performing a handoff from a first access router to a second
access router in a wireless communication system. A Layer 2 (I.2) beacon containing a
link identifier prefix is sent to a mobile node in the second access router. The first
access router establishes a tunneling with the second router, as the mobile node sends a
Fast Binding Update (FBU) message including a care-of address (CoA) to the first
access router, wherein the mobile node dynamically constructs the CoA using the link
identifier prefix.

According to an exemplary implementation, the Fast Binding Update (FBU)
message includes a Basic Service Set Identifier (BSSID) which is acquired from the
link identifier prefix and the 1.2 beacon.

According to another aspect of exemplary embodiments of the present invention,
there is provided a mobile detection method of a mobile node in a wireless com-
munication system. A Layer 2 (I.2 ) beacon comprising a link identifier prefix which is
sent from an access router is received and a determination is made as to whether an L3
handoff is performed, according to the link identifier prefix.

According to another exemplary implementation, the 1.3 handoff is performed
when the link identifier prefix is a changed value, and the 1.3 handoff is not performed
when the link identifier prefix is not the changed value.

According to yet another exemplary implementation, the mobile node (MN)
receives a plurality of .2 beacons, selects an access point which has sent an .2 beacon

containing a link identifier prefix, extracted from the plurality of L.2 beacons, identical
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to a maintained link identifier prefix in a previous communication, and communicates
with the selected access point.

According to still another aspect of exemplary embodiments of the present
invention, there is provided a routing apparatus for performing a handoff of a mobile
node in a wireless communication system. The routing apparatus includes a first access
router and a second access router. When the second access router sends an .2 beacon
including a link identifier prefix to the mobile node, the mobile node dynamically
constructs a CoA using the link identifier prefix and sends an FBU message including
the CoA to the first access router, and the first access router establishes a tunneling
with the second access router according to the FBU message.

Other objects, advantages, and salient features of the invention will become
apparent to those skilled in the art from the following detailed description, which,
taken in conjunction with the annexed drawings, discloses exemplary embodiments of
the invention.

Brief Description of the Drawings

The above and other exemplary objects, features and advantages of certain
exemplary embodiments of the present invention will be more apparent from the
following description taken in conjunction with the accompanying drawings, in which:

FIG. 1 is a diagram illustrating a conventional wireless communication system en-
vironment;

FIG. 2 is a diagram illustrating a conventional candidate access router table;

FIG. 3 is a diagram illustrating a wireless communication system according to an
exemplary embodiment of the present invention;

FIG. 4 is a flowchart illustrating a process of operating a wireless communication
system according to an exemplary embodiment of the present invention;

FIG. 5 is a diagram illustrating an example of a network for managing a set of
prefixes of access routers according to an exemplary embodiment of the present
invention;

FIG. 6 is a diagram illustrating a dynamic access router table according to an
exemplary embodiment of the present invention;

FIG. 7 is a diagram illustrating an example of a network for explaining an L.3
handoff of a mobile node according to an exemplary embodiment of the present
invention;

FIG. 8 is a diagram illustrating an example of a network for explaining a mobile
node’s failure to perform an .3 handoff in an identical subnet according to an
exemplary embodiment of the present invention; and

FIG. 9 is a diagram illustrating an example of a network for explaining when a
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mobile node directly acquires .3 information from a new access router according to an
exemplary 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

The matters defined in the description such as a detailed construction and elements
are provided to assist in a comprehensive understanding of the embodiments of the
invention. Accordingly, those of ordinary skill in the art will recognize that various
changes and modifications of the embodiments described herein can be made without
departing from the scope and spirit of the invention. Also, descriptions of well-known
functions and constructions are omitted for clarity and conciseness.

FIG. 3 is a diagram illustrating a wireless communication system 300 according to
an exemplary embodiment of the present invention. Referring to FIG. 3, the wireless
communication system 300 includes a first node 310, a second node 320, a first access
point (AP) 330, a first access router (AR) 340, a second AP 350, a second AR 360, and
a third AP 370.

According to an exemplary implementation, the first node 310 and the second node
320 are assumed to be mobile stations or hosts such as a mobile phone, a notebook
computer, and a personal digital assistant (PDA), among others. The first node 310
communicates with a correspondent node, the second node 320, via the first AP 330,
the second AP 350, and the third AP 370, and the first AR 340 and the second AR 360,
which are connected to an Internet Protocol (IP) core network. Here, the IP core
network includes a private access network and a public access network. The wireless
communication system 300 may be applied to a fourth generation mobile Internet
system which supports fast mobility Internet Protocol version 6 (FMIPv6) according to
the Institute of Electrical and Electronics Engineers (IEEE) 802.16d/e, wireless
broadband Internet (WiBro), and World Interoperability for Microwave Access
(WiMAX), among others.

The first AP 330, the second AP 350, and the third AP 370 perform a Radio
Resource Control (RRC) function according to scheduling of wireless resources and a
handoff function supporting mobility between cells, and thereby, relays a com-
munication between the first node 310 and the second node 320.

The first AR 340 and the second AR 360 control a session connection es-
tablishment of an incoming call. Also, the first AR 340 and the second AR 360 manage
routing so that an Internet Protocol (IP) packet or a message between each of the first
node 310 and the second node 320, and each of the first AP 330, the second AP 350,
and the third AP 370 may be appropriately sent and received.
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The first AR 340 and the second AR 360 may interoperate with a home agent
(HA), which performs a mobile IP registration allocation and a data encapsulation
function. In addition, an Authentication/Authority/Accounting (AAA) server, a quality
manager, a location register, and an application server, among others, may be
connected to the first AR 340 and the second AR 360 via the IP core network.

In the wireless communication system 300, the first AR 340 and the second AR
360 may support seamless mobility between the first node 310 and the second node
320 according to FMIPv6. Specifically, the first AR 340 and the second AR 360 are
constructed to insert and send a link identifier (LinkID) prefix in a Layer 2 (L.2)
beacon. Accordingly, the first node 310 and the second node 320, or the neighboring
first AR 340 and the second AR 360, reduce unnecessary signaling and thereby,
facilitate their ability to dynamically acquire information necessary for handoff.
Specifically, even when an entry of prefix mapping information corresponding to an
AP and an AR is not included in an access router table which are managed by the first
AR 340 and the second AR 360, the first node 310 and the second node 320 may send
the LinkID prefix which is received from the first AR 340 and the second AR 360, and
thereby, the first AR 340 and the second AR 360 dynamically add a new entry to the
access router table.

Hereinafter, operations of the wireless communication system 300 according to an
exemplary embodiment of the present invention will be described with reference to
FIG. 4.

In step S11, the first node 310 of FIG. 3 performs a communication service, such as
a call with the second node 320, via the first AP 330. In an exemplary implementation,
an assumption is made that operations of the first node 310 for the call will be similar
to operations when the first node 310 performs a communication service, such as
downloading/uploading of digital media data which is sent from an application server.

While the first node 310 communicates with the second node 320, the first node
310 moves to a boundary between a service coverage area of the first AP 330 and a
service coverage area of the second AP 350. Also, the first node 310 attempts a
handoff to a subnet of the second AR 360.

In step S12, the second AR 360 which is connected to the second AP 350 sends an
L2 beacon which includes a LinkID prefix, to perform the handoff. The .2 beacon
generally includes an access point Media Access Control (AP MAC) address or a
Basic Service Set Identifier (BSSID). In an exemplary embodiment of the present
invention, the LinkID prefix is included in the L2 beacon for fast dynamic handoff.

As illustrated in FIG. 5, the first AR 340 and the second AR 360 manage a set of
prefixes to be allocated to corresponding APs which are attached to the first AR 340
and the second AR 360. For example, the first AR 340 manages a set { A}, and the
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second AR 360 manages a set {B, C}. However, a prefix with a smallest value is
selected as a LinkID prefix of a corresponding AR from a list of prefixes. For example,
the first AR 340 may select a prefix A as the LinkID prefix. Also, the second AR 360
may select the prefix B as the LinkID prefix. FIG. 6 illustrates each LinkID number
assigned to each AP. A dynamic access router table, which is a mapping information
table with respect to the LinkID prefixes selected by each of the first AR 340 and the
second AR 360, may be managed in each of the first AR 340 and the second AR 360.
Here, 'dynamic’ designates that, even when a corresponding entry is not included in the
access router table, each of the first AR 340 and the second AR 360 may dynamically
construct a new entry as a mobile node (MN) sends a LinkID prefix, which will be
described later.

The L2 beacon may be inserted into a Router Advertisement (RA) message, and
sent by the second AR 360. In step S13, the first node 310 receives the L.2 beacon,
extracts the LinkID prefix from the L.2 beacon, and dynamically constructs a new care-
of address (NCoA). A conventional CoA is a temporary address which is randomly
generated in FMIPv6, and announces current location information. However, in an
exemplary embodiment of the present invention, the NCoA is dynamically constructed
by combining the LinkID prefix.

In step S14, the first node 310 sends a Fast Binding Update (FBU) message
including the NCoA, and the first AR 340 prepares to establish a tunneling with the
second AR 360. The FBU message includes the LinkID prefix, and the BSSID which
is acquired from the .2 beacon.

In step S15, the first AR 340, which receives the FBU message, constructs a
unicast address for handoff initialization (HI) according to an entry corresponding to
the LinkID prefix, and sends a unicast message to the second AR 360, when the entry
is included in a router access table of the first AR 340.

However, the first AR 340, which receives the FBU message, dynamically adds an
entry corresponding to the LinkID prefix to a router access table, and manages the
router access table, when the entry is not included in the router access table of the first
access router 340. According to an exemplary implementation, the entry corresponding
to the LinkID prefix does not include 1.3 information about an AR and thus, is not
complete. Accordingly, in step S15, the first AR 340 constructs an anycast address for
handoff initialization using the LinkID prefix, and sends the anycast message to the
second AR 360. The anycast message includes a 'well-known' interface ID in addition
to the LinkID prefix. In step S16, the second AR 360 sends a handoff ac-
knowledgement (HAck) message, which includes an IPv6 address and a MAC address
of the second AR 360, to the first AR 340. According to another exemplary imple-
mentation, the first AR 340 adds .3 information about the second AR 360, which has
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sent the HAck message, to an entry corresponding to the LinkID prefix, and completes
the access router table of the first AR 340.

In step S17, the first AR 340 sends a Fast Binding Acknowledgement (FBAck)
message including the IPv6 address and the MAC address of the second AR 360. After
establishing the tunneling between the first AR 340 and the second AR 360, the first
AR 340 starts transferring IP packets which are received from an upper layer, to the
second AR 360 in step S18.

After establishing the tunneling, when the first node 310 sends a Fast Neighbor Ad-
vertisement (FNA) message from the service coverage area of the second AP 350 in
step S19, the IP packet which is sent from the first AR 340 to the second AR 360 and
buffered, may be sent from the second AR 360 to the first node 310 in step S20. Ac-
cordingly, in step S21, the first node 310 may continuously communicate with the
second node 320, which is a correspondent node, in the service coverage area of the
second AP 350, a location which is moved from the service coverage area of the first
AP 330 under the subnet of the first AR 340.

In the wireless communication system 300 described above, the LinkID prefix is
inserted into the L.2 beacon and sent. Accordingly, each MN or each AR may dy-
namically acquire information which is necessary for handoff. Also, each AR may dy-
namically manage the access router table without a separate configuration procedure.
Specifically, when an entry is not included in the access router table, each AR may dy-
namically add mapping information to the access router table according to the LinkID
prefix which is received from the mobile node, and thereby, support handoff of
FMIPv6.

Hereinafter, specific features that facilitate simplification and effective processing
of 1.3 handoff procedures will be described with reference to FIGS. 7 through 9.

FIG. 7 is a diagram illustrating an example of a network for explaining a Layer 3
(L.3) handoff of a MN according to an exemplary embodiment of the present invention.
In FIG. 7, when a mobile node 310 receives an L.2 beacon which is sent from any one
of a first AR 340 and a second AR 360, a determination is made as to whether an L3
handoff should be performed, according to the LinkID prefix which is included in the
L.2 beacon.

Specifically, in FIG. 7, a first AP 330 is connected to the first AR 340, and a
second AP 350 and a third AP 370 are connected to the second AR 360. The MN 310
receives the 1.2 beacon B1 including the LinkID prefix A, and is attached to the first
AP 330 to communicate with a correspondent node, in the service coverage area of the
first AP 330 under the subnet of the first AR 340.

When the MN 310 moves to the service coverage area of the second AP 350 under
the subnet of the neighboring second AR 360, the MN 310 receives a 1.2 beacon B2
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including a LinkID prefix B. According to an exemplary implementation, the MN 310
may be attached to the second AP 350 since the additionally received LinkID prefix B
is different from a previous LinkID prefix A. The MN 310 may then communicate
with the correspondent node by performing the 1.3 handoff procedure according to the
operations shown in FIG. 4.

However, when the MN 310 moves again to the service coverage area of the
neighboring third AP 370, the MN 310 receives an 1.3 beacon B3 including the LinkID
prefix B. In an exemplary implementation, the MN 310 is attached to the third AP 370
without performing the 1.3 handoff procedure according to the operations shown in
FIG. 4, and communicates with the correspondent node, while receiving an IP packet
from the second AR 360.

FIG. 8 is a diagram illustrating an example of a network for explaining a mobile
node’s failure to perform an 1.3 handoff in an identical subnet according to an
exemplary embodiment of the present invention.

When the MN 310 is attached to the second AP 350 and communicates with a c or-
respondent node in the service coverage area of the second AP 350 that is under the
subnet of the second AR 360, the MN 310 may receive a plurality of 1.2 beacons from
the neighboring first AP 330 and the third AP 370. By the time the MN 310 is attached
to the second AP 350, the MN 310 has already received an L.2 beacon B2 which
includes a LinkID prefix B.

In an exemplary implementation, the MN 310 compares LinkID prefixes A and B
which are included in the received plurality of L2 beacons, with a value B which is
maintained in the previous communication. Based on the comparison, the MN 310 may
determine that the service coverage areas of the second AP 350 and the third AP 370 is
under the identical subnet of the second AR 360. Also, the MN 310 may determine that
the service coverage areas of the first AP 330 and the third AP 370 are under different
subnets. Based on assumptions that other conditions are identical, the MN 310 selects
the third AP 370. The third AP 370 has sent the L.2 beacon including the value B that is
identical to the maintained value in the previous communication, of the LinkID
prefixes A and B, and communicates with the third AP 370. Since the handoff to the
first AP 330 includes the .3 handoff shown in FIG. 4 and also requires signaling with
the first AR 340 and the second AR 360, the handoff to the third AP 370 may avoid
this overhead.

As described with reference to FIGS. 7 and 8, in the handoff method according to
an exemplary embodiment of the present invention, FMIPv6 is operated without un-
necessary signaling such as a Router Solicitation (RS) message or a Router Ad-
vertisement (RA) message. Accordingly, an AP which requires less overhead for

attachment may be easily detected and thereby, a handoff to the AP may be performed.
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FIG. 9 is a diagram illustrating an example of a network for explaining when a MN
directly acquires L3 information from a new access router according to an exemplary
embodiment of the present invention.

In FIG. 9, when the MN 310 moves to the service coverage area of the second AP
350 that is under the subnet of the second AR 360 while still attached to the first AP
330 in the service coverage area of the first AP 330 that is under the subnet of the first
AR 340 and communicating with the correspondent node, the MN 310 receives the [.2
beacon B2 including the LinkID prefix B.

According to an exemplary implementation, the MN 310 may construct a 'new
access router (NAR) Address Discovery Request message' 910, to directly request the
second AR 360 for L3 information. The 'NAR Address Discovery Request message'
910 is an anycast type message using an anycast address with the LinkID prefix. As
described in step S15 of FIG. 4, the anycast address includes a 'well-known' interface
ID in addition to the LinkID prefix. In steps S14 and S15 of FIG. 4, the FBU message
and the handoff initialization (HI) message are respectively generated in the MN 310
and the first AR 340, but the NAR Address Discovery Request message' 910
designates a message that the MN 310 directly requests the second AR 360 for L3 in-
formation.

One of the ARs for an additional link, such as, the second AR 360 which is
connected to the second AP 350, receives the NAR Address Discovery Request
message' 910. In response to the NAR Address Discovery Request message' 910, the
second AR 360 constructs a' NAR Address Discovery Reply message' 920, to send L3
information of the second AR 360 to the MN 310. The 'NAR Address Discovery Reply
message' 920 includes the IPv6 address and the MAC address of the second AR 360
which is similar to a handoff reply message in step S16 of FIG. 7. In steps S16 and S17
of FIG. 4, the FBAck message and the HAck message are generated respectively in the
first AR 340 and the second AR 360, but the NAR Address Discovery Reply message'
920 indicates a message that the MN 310 directly receives 1.3 information from the
second AR 360.

Accordingly, the MN 310 manages the 1.3 information which is received from the
second AR 360, and thereby, facilitates the simplification and effective processing of
the 1.3 handoff procedure shown in FIGS. 7 and 9. Also, the MN 310 includes the
LinkID prefix and the L3 information in a predetermined request message, such as, a
message according to a Dynamic NAR Address Discovery Protocol'. The message is
sent to the first AR 340, so that the first AR 340 may dynamically add a new entry to
the access router table.

As described above, a MN may directly acquire L3 information such as an IPv6
address and a MAC address of an AR without an intermediate agent. Accordingly, an
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[65]

[66]

[67]

[68]

[69]

L3 handoff procedure of FMIPv6 may be simplified, and effectively and continuously
performed.
Industrial Applicability

According to an exemplary embodiment of the present invention, a LinkID prefix is
contained in an L.2 beacon and sent in a wireless communication system and handoff
method. Accordingly, a MN or an AR may dynamically acquire information which is
necessary for handoff.

According to an exemplary embodiment of the present invention, the MN may
easily verify an appropriate AP and perform handoff to the AP since a MN may
acquire L.3 information without an intermediate agent. Also, an AR may dynamically
manage an access router table without a separate configuration procedure.

A handoff procedure may be simplified and effectively processed by operating
FMIPv6 without unnecessary signaling such as an RS message or an RA message
according to an exemplary embodiment of the present invention.

Also, according to an exemplary embodiment of the present invention, even when
an entry is not included in an access router table, an AR may dynamically add mapping
information to the access router table according to a LinkID prefix which is received
from an MN, and thereby support handoff of FMIPv6.

While the present invention has been shown and described with reference to certain
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 defined by the appended claims and their

equivalents.
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Claims

A method for performing a handoff from a first access router to a second access
router in a wireless communication system, the method comprising:

sending a Layer 2 (I.2) beacon containing a link identifier prefix to a mobile
node, in a second access router; and

establishing a tunneling between a first access router and the second router,
wherein the mobile node sends a Fast Binding Update (FBU) message
comprising a care-of address (CoA) to the first access router, and

wherein the mobile node dynamically constructs the CoA using the link identifier
prefix.

The method of claim 1, wherein the Fast Binding Update (FBU) message
comprises the link identifier prefix , and a Basic Service Set Identifier (BSSID)
which is acquired from the 1.2 beacon.

The method of claim 1, wherein the establishing of the tunneling comprises:
constructing a unicast address for handoff initialization by the first access router
according to an entry corresponding to the link identifier prefix to send a unicast
message to the second access router, when a router access table of the first access
router comprises the entry.

The method of claim 1, wherein the first access router adds an entry cor-
responding to the link identifier prefix to a router access table, when the router
access table does not comprise the entry.

The method of claim 4, wherein the establishing of the tunneling comprises:
constructing an anycast address for handoff initialization by the first access
router by using the link identifier prefix to send an anycast message to the second
access router.

The method of claim 5, further comprising;:

sending a reply message comprising an Internet Protocol version 6 (IPv6)
address and a Media Access Control (MAC) address of the second access router
by the second access router to the first access router, in response to the anycast
message.

The method of claim 6, further comprising:

sending a Fast Binding Acknowledgement (FB Ack) message comprising the
IPv6 address and the MAC address of the first access router by the first access
router to the mobile node.

The method of claim 1, comprising:

sending a Fast Neighbor Advertisement (FNA) message by the mobile node to

the second access router after the establishing of the tunneling;



13

WO 2007/052904 PCT/KR2006/004068

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

receiving an Internet Protocol (IP) packet which is transferred from the first
access router to the second access router, from the second access router;

and communicating with a correspondent node.

A mobile detection method of a mobile node in a wireless communication
system, the method comprising:

receiving a Layer 2 (1.2 ) beacon comprising a link identifier prefix which is sent
from an access router; and

determining whether an .3 handoff is performed, according to the link identifier
prefix.

The method of claim 9, wherein the .3 handoff is performed when the link
identifier prefix is a changed value, and the 1.3 handoff is not performed when
the link identifier prefix is not the changed value.

The method of claim 9, wherein the mobile node receives a plurality of 1.2
beacons, selects an access point which has sent an L2 beacon containing a link
identifier prefix, extracted from the plurality of L.2 beacons, identical to a
maintained link identifier prefix in a previous communication, and com-
municates with the selected access point.

The method of claim 9, further comprising:

the mobile node constructing a New Access Router (NAR) Address Discovery
Request message, to directly request the access router for L3 information.

The method of claim 12, wherein the NAR Address Discovery Request message
comprises an anycast message using an anycast address with the link identifier
prefix.

The method of claim 12, further comprising:

the access router constructing the NAR Address Discovery Reply message to
send L3 information of the access router to the mobile node, in response to the
request.

The method of claim 14, wherein the NAR Address Discovery Request message
comprises an IPv6 address and a MAC address of the access router.

A routing apparatus for performing a handoff of a mobile node in a wireless
communication system, the routing apparatus comprising;:

a first access router; and

a second access router,

wherein, when the second access router sends an 1.2 beacon comprising a link
identifier prefix to the mobile node, the mobile node dynamically constructs a
care-of address (CoA) using the link identifier prefix and sends an FBU message
comprising the CoA to the first access router, and the first access router es-

tablishes a tunneling with the second access router according to the FBU
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[17] The routing apparatus of claim 16, wherein the first access router adds an entry

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

corresponding to the link identifier prefix to a router access table, when the
router access table does not comprise the entry.

The routing apparatus of claim 17, wherein the first access router constructs an
anycast address for handoff initialization using the link identifier prefix, to send
an anycast message to the second access router.

The routing apparatus of claim 16, wherein the mobile node determines whether
an 1.3 handoff is performed, according to the link identifier prefix.

The routing apparatus of claim 19, wherein the mobile node performs the 1.3
handoff when the link identifier prefix comprises a changed value, and does not
perform the .3 handoff when the link identifier prefix does not comprise the
changed value.

The routing apparatus of claim 19, wherein the mobile node receives a plurality
of L2 beacons, selects an access point which has sent an L.2 beacon containing a
link identifier prefix, extracted from the plurality of L.2 beacons, identical to a
maintained link identifier prefix in a previous communication, and com-
municates with the selected access point.

The routing apparatus of claim 19, wherein the mobile node constructs an
anycast message using an anycast address with the link identifier prefix, to
directly request the second access router for L.3 information.

The routing apparatus of claim 22, wherein the second access router constructs a
reply message comprising an IPv6 address and a MAC address of the second
access router and sends the .3 information of the second access router to the
mobile node, in response to the request.

The routing apparatus of claim 16, wherein the routing apparatus supports a fast
mobility Internet Protocol version 6 (FPIPv6).

The routing apparatus of claim 16, wherein the routing apparatus is applied to a
portable Internet system according to at least one of the Institute of Electrical and
Electronics Engineers (IEEE) 802.16d/e, wireless broadband Internet (WiBro),
and World Interoperability for Microwave Access (WiMAX).
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