
Description METHOD AND APPARATUS OF PERFORMING
HANDOVER USING SUBNET INFORMATION Technical Field [1]
Aspects of the present invention relate to mobile
communication, and more par ticularly, to a method and
apparatus of performing handover in a mobile node
using subnet information. Background Art [2] Handover
in mobile communication is a technique which allows a
mobile node to continuously receive a currently used
service when the mobile node is moving. In order to
perform handover, information for a new network to
which a mobile node will move is needed. The
information is called "handover information". [3] The
mobile node receives handover information for the
network, to which the mobile node will move, from a
separate server which is called an information server.
The handover information includes information (that
is, subnet information) for a subnet to which a Point
of Attachment (PoA), to which the mobile node will be
connected, belongs. However, no method of determining
whether to perform handover in an upper layer and a
lower layer directly using such subnet information
exists to date. Accordingly, a method of efficiently
performing handover using such subnet in formation is
needed. Disclosure of Invention Technical Solution [4]
Aspects of the present invention provide a method
and/or apparatus of efficiently performing handover
using subnet information. [5] Aspects of the present
invention also provide a computer readable recording
medium storing a computer program for executing the
handover performing method. [6] Additional aspects
and/or advantages of the invention will be set forth
in part in the description which follows and, in part,
will be obvious from the description, or may be
learned by practice of the invention. Advantageous
Effects [7] In a handover performing method and
apparatus, according to an aspect of the present
invention, it is possible to efficiently perform
handover by comparing subnet information received
before a mobile node moves with subnet information
received after the mobile node moves, and thus quickly
determine whether a change of subnet 



occurs, and by determining a layer in which handover
is performed on the basis of the determination
result.Description of Drawings [8] These and/or other
aspects and advantages of the invention will become
apparent and more readily appreciated from the
following description of the embodiments, taken in
conjunction with the accompanying drawings of which:
[9] FlG. 1 is a block diagram of a handover performing
apparatus according to an embodiment of the present
invention; [10] FlG. 2 illustrates a mobile
communication environment where handover in formation
is searched for, according to an embodiment of the
present invention; [11] FlG. 3 is a view illustrating
network layers of a mobile node, according to an
embodiment of the present invention; [12] FlG. 4 is a
flowchart illustrating a handover performing method
according to an embodiment of the present invention;
[13] FlG. 5 illustrates a layer 3 handover event
according to an embodiment of the present invention;
and [14] FlG. 6 illustrates a layer 2 handover command
according to an embodiment of the present invention.
Best Mode [15] According to an aspect of the present
invention, there is provided a method of performing
handover in a mobile node from a current Point of
Attachment (PoA) to a new PoA, including: comparing
subnet information for the current PoA with subnet in
formation for the new PoA; and determining a layer in
which handover is performed, according to whether the
subnet information for the current PoA is equal to the
subnet information for the new PoA, and performing
handover in the determined layer. [16] According to
another aspect of the present invention, there is
provided an apparatus for allowing a mobile node to
perform handover from a current Point of Attachment
(PoA) to a new PoA, including: a subnet information
comparator comparing subnet in formation for the
current PoA with subnet information for the new PoA; a
layer de termining unit determining a layer in which
handover is performed, according to whether the subnet
information for the current PoA is equal to the subnet
information for the new PoA; and a message transmitter
transmitting a message for performing handover to the
determined layer in which handover is performed. Mode
for Invention [17] This application claims the benefit
of U.S Provisional Application No. 60/765/207, 



filed February 6, 2006 in the United States Patent and
Trademark Office, and of Korean Application No.
2006-58070, filed June 27, 2006, in the Korean
Intellectual Property Office, the disclosures of which
are incorporated herein by reference. [18] Reference
will now be made in detail to the present embodiments
of the presentinvention, examples of which are
illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements
throughout. The embodiments are described below in
order to explain the present invention by referring to
the figures. [19] FlG. 1 is a block diagram of a
handover performing apparatus 100 according to an
embodiment of the present invention. The handover
performing apparatus 100 allows a mobile node to
perform handover from a current Point of Attachment
(PoA) to a new PoA. In order to allow the mobile node
to perform the handover, the shown handover performing
apparatus 100 includes a subnet information receiver
110, a subnet in formation comparator 120, a subnet
information storage unit 130, a layer determining unit
140, and a message transmitter 150. [20] The subnet
information receiver 110 receives handover information
from an in formation server. In particular, the subnet
information receiver 110 receives subnet in formation
for the new PoA. The received subnet information is
transmitted to the subnet information storage unit
130. The subnet information storage unit 130 stores
the subnet information. The subnet information
comparator 120 compares subnet in formation for the
current PoA with the subnet information for the new
PoA received at the receiver 110, and determines
whether the two sets of subnet information are the
same. The layer determining unit 140 determines a
layer in which handover will be performed, according
to the comparison result determined at the comparator
120. [21] The message transmitter 150 transmits a
message for performing handover, to the determined
layer in which handover will be performed. In order to
transmit the message, the message transmitter 150 may
include a handover command transmitter (not shown)
which transmits a command for performing a layer 2
handover, to a lower layer, and/or a handover event
transmitter (not shown) which transmits an event
message informing that a subnet is changing and a
layer 3 handover must be performed, to an upper layer.
[22] FlG. 2 illustrates a mobile communication
environment where handover in formation is searched
for, according to an aspect of the present invention.
Referring to FlG. 2, the mobile communication
environment is composed of a mobile node 1 (shown as a
PDA), PoAs 2 and 3, a correspondent node 4 (shown as a
computer), in formation servers 5 and 6, and a
plurality of networks that the nodes 1, 4 can be both 



mobile, and/or that nodes 1, 4 can be other types of
devices. The network topology in the mobile
communication environment illustrated in FlG. 2 is
intended as being exemplary, and is understood by
those of ordinary skill in the art that various other
topologies can be constructed. While not required in
all aspects, the mobile node 1 can include additional
elements used by the mobile node 1, such as a
controller and/or display for use in a portable
computer, a media player, a PDA, and/or a phone using
the network. Moreover, while shown in terms of a
mobile node 1 with the node 1moving relative to
stationary PoAs 2, 3, it is understood that there need
only be relative motion between the mobile node 1 and
the PoAs 2, 3 regardless of which of the node 1 or
PoAs 2, 3 are actually in motion. [23] The mobile node
1 is a mobile terminal using the mobile communication
en vironment. When beginning to use mobile
communication, the mobile node 1 registers a home
address HoA in a home agent on a home network 210.
When the mobile node 1 moves to a different network
area that it hasn't been to before, a foreign agent
(FA) (which is present on the new network to which the
mobile node 1 moves) acquires a care-of address CoA.
The mobile node 1 acquires the care-of address CoA,
sends the CoA to the home agent, and registers the CoA
in the home agent. The home agent allows the care-of
address CoA to correspond to the home address, and
transmits data to the CoA when data transmission into
the HoA is performed in the correspondent node 4
connected to the home node 1 via the internet 220
using the networks 210 and 230.. [24] The FA is an
agent which is present on an external network which
the mobile node 1 has visited. The mobile node 1 is
connected to a current network through a point of
attachment (PoA) in the current network area. The PoA
is an apparatus for performing data transmission
between the mobile node 1 and the network. The PoA
includes an Access Point (AP), a base station, etc.
However, the present invention is not limited to
these, and the PoA can be an arbitrary apparatus for
performing data transmission between the mobile node 1
and a network. In the example illustrated in FIG. 2,
the PoAs 2 and 3 that are illustrated as base stations
are respective PoAs in the cor responding network
areas. [25] When the mobile node 1 moves between PoAs
2, 3, handover must be performed. Also, when the
mobile node 1 moves between subnets, handover must be
performed. Handover for changing a PoA is called an
"L2 handover". The L2 handover is performed in an L2
layer (link layer), under the same subnet environment.
Ac cordingly, when the L2 handover is performed, no
change between subnets occurs. 



[26] When the mobile node 1 moves between PoAs 2, 3
belonging to different subnets, an L3 handover as well
as the L2 handover must be performed. Since the L3
handover is performed in an L3 layer (a network layer)
and is performed between different subnets, a change
between subnets occurs. [27] In order to allow the
mobile node 1 to perform handover into a new network
area, information regarding the new network is
required and the information is referred to as
"handover information". FIG. 2 illustrates an example
in which the mobile node 1 moves to a new network area
where data communication is performed using the PoA 3
as a point of attachment, while the mobile node 1
performs data communication in a network area using
the PoA 2 as a point of attachment.[28] The mobile
node 1 receives information regarding the new network
area through the PoA 2 in the network to which the
mobile node 1 belongs before the mobile node 1 moves
to the PoA 3. The information, which is an example of
the handover in formation, is received from the
information servers 5 and 6 via the home core network
210, a visited core network 230, an access network
200, and the PoA 2. The mobile node 1 acquires
information regarding what network protocol is used in
the new network area, etc., on the basis of the
received information, and can perform handover using
the acquired information. [29] One portion of such
handover information is subnet information. The subnet
in formation is information regarding a subnet to
which the PoA belongs. When the mobile node 1 moves
between PoAs belonging to the same subnet, subnet
information received from the information server 5
before the mobile node 1 moves will be equal to subnet
information received from the information server 6
after the mobile node 1 moves. When the mobile node 1
moves between PoAs belonging to different subnets, the
subnet information received from the information
server 5 before the mobile node 1 moves will be
different from subnet information received from the 6
information server after the mobile node 1 moves.
Accordingly, by comparing subnet information received
from an information server 5 before the mobile node 1
moves with subnet in formation received from an
information server 6 after the mobile node 1 moves, it
can be determined whether a change between subnets
occurs. [30] Also, since it is determined whether to
perform L2 handover or L3 handover according to
whether a change between subnets occurs, it is
possible to quickly determine a layer in which
handover is performed. Accordingly, by comparing
subnet information received from an information server
5 before the mobile node 1 moves with subnet
information received from an information server 6
after the mobile node 1 



moves, efficient handover is possible. [31] FlG. 3 is
a view illustrating network layers of a mobile node,
according to an embodiment of the present invention.
Referring to FlG. 3, the network layers of the mobile
node 1 include a lower layer 10, a handover function
layer 20, and an upper layer 30. For the convenience
of description, an information server 40 is
illustrated in FlG. 3. [32] The lower layer 10 refers
to a second layer and the lower layers (that is, a
link layer, a physical layer, etc.) of the second
layer, among the 7 layers defined by the Open Systems
Interconnection (OSI) reference model (ISO/IEC 7498-1:
1994(E)), the disclosure of which is incorporated by
reference. The upper layer 30 refers to a third layer
and the upper layers (that is, an Internet protocol
(IP) layer, a mobile IP layer, a transport layer, an
application layer, etc.) of the third layer, among the
7 layers defined by the OSI reference model.[33] The
handover function layer 20 corresponds to a 2.5th
layer between the lower layer 10 and the upper layer
30, and supports handover between the lower layer 10
and the upper layer 30. While not required in all
aspects, the handover function layer 20 preferably
supports handover between different type links,
regardless of the type of link interfaces of the lower
layer 10. For this handover support, the shown
handover function layer 20 includes an event service
module 22, an information service module 24, and a
command service module 26. However, other modules
and/or constructions can be used to achieve like
functionality. [34] The information service module 24
acquires handover information from the in formation
server 40. The information service module 24
corresponds to the subnet in formation receiver 110 in
the embodiment illustrated in FIG. 1. The information
service module 24 transmits a message 7 requesting
subnet information to the in formation server 40. The
information server 40 transmits a message including
subnet information 8 in response to the message 7. The
event service module 22 detects an event generated in
the mobile node 1, which is related to handover
between various links, and notifies the upper layer 30
about the generation of the event. When handover
according to an aspect of the present invention is
performed, if it is determined that handover in the
upper layer is required, the event service module 22
transmits to the upper layer 30 an event message
indicating that a subnet is changing and a layer 3
handover must be performed. The event service module
22 corresponds to the handover event transmitter
described in the embodiment illustrated in FIG. 1.
[35] The command service module 26 receives a command
input by a user from the 



upper layer 30, thus controlling handover in the lower
layer 10. When handover according to an aspect of the
present invention is performed, if it is determined
that handover into the lower layer 10 is required, the
command service module 26 transmits a command for
performing a layer 2 handover, to the lower layer 10.
The command service module 26 corresponds to the
handover command transmitter described in the
embodiment illustrated in FIG. 1. [36] FIG. 4 is a
flowchart illustrating a handover performing method
according to an embodiment of the present invention.
Referring to FIGs. 1 through 4, first, the subnet
information receiver 110 receives subnet information
for a new PoA from the in formation server 40
(operation SlOO). The subnet information comparator
120 compares current subnet information for a current
PoA, which is stored in the subnet information storage
unit 130 including the subnet information receiver
110, with new subnet information for a new PoA which
the subnet information receiver 110 receives
(operation SIlO). [37] The layer determining unit 140
determines a layer in which handover is performed
(operation S120). The layer determining unit 140 uses
the comparison result of thesubnet information
comparator 120 in order to determine the layer. If the
current subnet information is equal to the new subnet
information, this means that no change between subnets
occurs. In this case, an L2 handover corresponding to
a case when no change between subnets occurs must be
performed. Accordingly, the layer determining unit 140
determines that handover is performed in the lower
layer 10. [38] If the current subnet information is
different from the new subnet information, this means
that a change between subnets occurs. In this case, an
L3 handover cor responding to a case when a change
between subnets occurs must be performed. Ac
cordingly, the layer determining unit 140 determines
that handover is performed in the upper layer 30. [39]
The message transmitter 150 transmits a message for
performing handover to the determined layer in which
handover is performed, and allows the corresponding
layer to perform handover (operation S130). If it is
determined that handover is performed in the upper
layer 30, the handover event transmitter transmits to
the upper layer 30 an event message indicating that a
subnet changes and a layer 3 (L3) handover must be
performed. The event message is referred to as a
"layer 3 handover event". The upper layer 30, which
receives the layer 3 handover event, performs an L3
handover. [40] If it is determined that handover is
performed in the lower layer 10, the handover command
transmitter transmits to the lower layer 10 a command
for performing a layer 



2 (L2) handover. The command is referred to as a
"layer 2 handover command". The lower layer 10, which
receives the layer 2 handover command, performs an L2
handover. [41] FlG. 5 illustrates a layer 3 handover
event 50 according to an embodiment of the present
invention. Referring to FlG. 5, the layer 3 handover
event 50 includes an event identifier (ID) field 52,
an event type field 54, an event name field 56, and a
field 58 for distinguishing "local event" from "remote
event", and a field 60 indicating an apparatus to
which an event is transmitted in the case of "remote".
However, it is understood that additional field can be
used in other aspects. [42] In the example of FlG. 5,
a number 123 is assigned to the event ID field 52,
however, the present invention is not limited to this.
The event type field 54 shows that the corresponding
event is an event notifying that a state change occurs
in the upper layer 30. The event name field 56 shows
that the layer 3 handover event 50 is a message
requesting an L3 handover to change a subnet. FlG. 5
illustrates an example of an L3 handover, in which IP
reconfiguration is requested. The field 58 for dis
tinguishing "local" from "remote" is used when an
event is transmitted to an external device. If the
handover performing apparatus 100 is included in the
mobile node 1, the field 58 has a value of "local
(L)". In this case, the remote device field 60 is in a
null state. Conversely, if the message is from another
device, the field 58 indicated remote(R), and the
device field 60 indicates the device having the
handover performing apparatus 100. [43] FlG. 6
illustrates a layer 2 handover command according to an
embodiment of the present invention. Referring to FlG.
6, the layer 2 handover command 70 includes a command
number field 72, a link command field 74, a field 76
for distinguishing "local" from "remote", and a field
78 regarding a remote apparatus. It is understood that
the fields are not limited to the shown fields and
that additional fields can be used. [44] In FlG. 6, a
number 123 is assigned to the command number field 72,
however, the present invention is not limited to this.
The link command field 74 represents whether a link
change occurs in the lower layer 10. The field 76 for
distinguishing "local" from "remote" and the remote
apparatus field 78 are described above with reference
to FlG. 5, and therefore, a detailed description
thereof is omitted. [45] While not required, an aspect
of the present invention can be implemented by a
computer (including all apparatuses having an
information processing function) readable code in a
computer readable recording medium. The computer
readable recording medium includes all types of
recording apparatuses in which data capable of 



being read by a computer system is stored. The
computer readable recording medium may be ROMs, RAMs,
CD-ROMs, magnetic tapes, floppy discs, optical data
storage devices, etc. [46] Although a few embodiments
of the present invention have been shown and
described, it would be appreciated by those skilled in
the art that changes may be made in this embodiment
without departing from the principles and spirit of
the invention, the scope of which is defined in the
claims and their equivalents.Claims [1] What is
claimed is: 1. A method of performing handover in a
mobile node from a current Point of Attachment (PoA)
to a new PoA, comprising: comparing subnet information
for the current PoA with subnet information for the
new PoA; and determining a layer selected from a
plurality of layers in which a handover is performed,
according to whether the subnet information for the
current PoA matches the subnet information for the new
PoA; and performing the handover in the determined
layer. 2. The method of claim 1, further comprising
receiving the subnet information for the new PoA from
an information server. 3. The method of claim 1,
wherein the determining of the layer comprises: if the
subnet information for the current PoA is equal to the
subnet information for the new PoA, performing a
handover in a lower layer; and if the subnet
information for the current PoA is different from the
subnet in formation for the new PoA, performing a
handover in an upper layer. 4. The method of claim 3,
wherein the handover performed in the lower layer is a
layer 2 (L2) handover. 5. The method of claim 4,
wherein the performing the handover in the lower layer
comprises: transmitting a command for performing the
layer 2 handover to the lower layer; and performing
the layer 2 handover in the lower layer. 6. The method
of claim 3, wherein the handover performed in the
upper layer is a layer 3 (L3) handover. 7. The method
of claim 6, wherein the performing of the handover in
the upper layer comprises: 



transmitting an event message to the upper layer,
indicating that there is a change of subnet and a
layer 3 (L3) handover has to be performed; and
performing the layer 3 (L3) handover in the upper
layer. 8. An apparatus for allowing a mobile node to
perform handover from a current Point of Attachment
(PoA) to a new PoA, comprising: a subnet information
comparator comparing subnet information for the
current PoA with subnet information for the new PoA; a
layer determining unit determining a layer selected
from a plurality of layers in which a handover is
performed, according to whether the subnet information
forthe current PoA matches the subnet information for
the new PoA; and a message transmitter transmitting a
message for performing the handover to the determined
layer in which handover is performed. 9. The apparatus
of claim 8, further comprising a subnet information
receiver receiving the subnet information for the new
PoA from an information server. 10. The apparatus of
claim 8, wherein the layer determining unit determines
that handover is performed in a lower layer, if the
subnet information for the current PoA matches the
subnet information for the new PoA, and determines
that handover is performed in an upper layer, if the
subnet information for the current PoA is different
from the subnet information for the new PoA. 11. The
apparatus of claim 10, wherein the handover performed
in the lower layer is a layer 2 (L2) handover. 12. The
apparatus of claim 10, wherein the handover performed
in the upper layer is a layer 3 (L3) handover. 13. The
apparatus of claim 10, wherein the message transmitter
comprises: a handover command transmitter for
transmitting a command for performing a layer 2
handover to the lower layer, if it is determined that
the handover is performed in the lower layer; and a
handover event transmitter transmitting an event
message to the upper layer, notifying that there is a
change of subnet and layer 3 handover has to be
performed, if it is determined that the handover is
performed in the upper layer. 14. A computer readable
recording medium having embodied thereon a computer
program for executing a handover performing method
performed by a computer, the method comprising:
comparing subnet information for a current Point of
Attachment (PoA) of a mobile node with subnet
information for a new PoA of the mobile node; and 



determining a layer selected from a plurality of
layers in which a handover is performed and performing
the handover, according to whether the subnet in
formation for the current PoA matches the subnet
information for the new PoA and performing handover in
the determined layer. 15. A method of performing
handover in a mobile node, comprising: comparing
received subnet information received at the mobile
node with stored subnet information stored in the
mobile node; performing a lower layer handover at a
lower layer of the mobile node where the received
subnet information matches the stored subnet
information; and performing an upper layer handover at
an upper layer of the mobile node where the received
subnet information does not match the stored subnet
information. 16. The method of claim 15, further
comprising receiving at the mobile node thereceived
subnet information from an information server for
another point of attachment which is other than a
point of attachment for the stored subnet in
formation. 17. The method of claim 16, retrieving the
stored subnet information from a memory of the mobile
node. 18. The method of claim 15, wherein: the
performing the lower layer handover comprises
performing a layer 2 handover in the mobile node, and
the performing the upper layer handover comprises
performing a layer 3 handover in the mobile node. 19.
The method of claim 15, wherein: the lower layer is a
second layer as defined by the Open Systems
Interconnect (OSI) reference model, and the upper
layer is a third layer as defined by the Open Systems
Interconnect (OSI) reference model. 20. The method of
claim 15, wherein the performing the lower layer
handover comprises issuing a layer 2 handover command
including: a first field with an instruction to
perform a link change, and a second field which is
capable of indicating whether the link command is to
be implemented at a local apparatus when in a first
state and at a remote apparatus when in a second
state. 21. The method of claim 15, wherein the
performing the upper layer handover comprises issuing
a layer 3 handover command including: 



a first field which identifies the command as being
for a state change at the upper layer; a second field
which identifies a type of the state change to be
performed at the upper layer; and a third field which
is capable of indicating whether the state change is
to be im plemented at a local apparatus when in a
first state and at a remote apparatus when in a second
state. 22. The method of claim 21, wherein the second
field indicates the type of state change to be an IP
reconfiguration. 23. A mobile wireless apparatus,
comprising: a transmitter/receiver to transmit and
receive wireless data with respect to one or more
external networks and to receive subnet information; a
memory to store subnet information; and a handover
layer performing unit to compare the received subnet
information with the stored subnet information, to
perform a lower layer handover at a lowerlayer of the
mobile apparatus where the received subnet information
matches the stored subnet information, and to perform
an upper layer handover at an upper layer of the
mobile apparatus where the received subnet information
does not match the stored subnet information. 24. The
mobile wireless apparatus of claim 23, wherein the
received subnet in formation is received through the
transmitter/receiver from an information server for
another point of attachment which is other than a
point of attachment for the stored subnet information.
25. The mobile wireless apparatus of claim 23,
wherein: the lower layer handover is a layer 2
handover, and the upper layer handover is a layer 3
handover. 26. The mobile wireless apparatus of claim
23, wherein the handover layer performing unit issues
a layer 2 handover to the lower layer using a command
including: a first field with an instruction to
perform a link change, and a second field which is
capable of indicating whether the link command is to
be implemented at a local apparatus when in a first
state and at a remote apparatus when in a second
state. 27. The mobile wireless apparatus of claim 23,
wherein the handover layer performing unit issues a
layer 3 handover command to the upper layer using a 



command including: a first field which identifies the
command as being for a state change at the upper
layer; a second field which identifies a type of the
state change to be performed at the upper layer; and a
third field which is capable of indicating whether the
state change is to be im plemented at a local
apparatus when in a first state and at a remote
apparatus when in a second state. 28. The mobile
wireless system comprising: a first point of
attachment (PoA) connected to a first information
server storing first subnet information; a second
point of attachment (PoA) connected to a second
information server storing second subnet information;
and a mobile apparatus having: a receiver which
receives wireless data including the second subnet
information transmitted from the second information
server while moving between the first and second POA;
a memory to store the first subnet information; anda
handover layer performing unit to compare the received
second subnet in formation with the stored first
subnet information, to perform a lower layer handover
at a lower layer of the mobile apparatus where the
received second subnet information matches the stored
first subnet information, and to perform an upper
layer handover at an upper layer of the mobile
apparatus where the received second subnet information
does not match the stored first subnet in formation. 


