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Description
APPARATUS FOR REGISTERING MEDIA INDEPENDENT

HANDOVER AND METHOD USING THE SAME
Technical Field

The present invention relates to a Media Independent Handover (MIH). More par-
ticularly, the present invention relates to a method and apparatus for performing an
MIH registration between a Media Independent Handover Function (MIHF) of a

serving network and MIHFs of candidate networks.

Background Art

An Institute of Electrical and Electronics Engineers (IEEE) 802.21 standard is
advancing international standardization of a Media Independent Handover (MIH) for
the purpose of providing service continuity and seamless handover between het-
erogeneous networks and thereby providing user convenience with a mobile terminal.

An MIH registration procedure should be performed to enable communication
between a Media Independent Handover Function (MIHF) of a mobile terminal and an
MIHF of a serving network. In this instance, the serving network indicates a network
which directly connects with the mobile terminal.

When the MIHF of the mobile terminal transmits an MIH registration request to the
MIHF of the serving network, the MIHF of the serving network transmits a response to
the MIH registration request to the MIHF of the mobile terminal. Through the above
operation, the MIH registration procedure between the mobile terminal and the serving
network is performed.

A conventional MIH registration procedure should deregister a registered identifier
and register a new identifier when an access point (AP), connected between the MIHF
of the mobile terminal and the MIHF of the serving network, is changed. Specifically,
every time an AP is changed, a registration procedure of deregistering a registered
identifier and registering a new identifier should be repeated. Accordingly, it generally
takes a great amount of time to perform the MIH registration between the MIHF of the
mobile terminal and the MIHF of the serving network.

Accordingly, there is a need for an apparatus which can define a registration
procedure between networks and thereby perform communication between the

networks.
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
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described below. Accordingly, an aspect of exemplary embodiments of the present
invention is to define a registration procedure between an MIHF of a serving network
and MIHFs of candidate networks corresponding to the serving network, and thereby,
perform communication between the serving network and the candidate networks.

[8] An aspect of exemplary embodiments of the present invention is to perform a re-
registration procedure of an identifier between an MIHF of a mobile terminal and an
MIHF of a serving network when an access point (AP) is changed.

[9] An aspect of exemplary embodiments of the present invention is to perform a re-
registration procedure of an identifier between an MIHF of a mobile terminal and an
MIHF of a serving network and thereby reduce a registration time between the MIHF

of the mobile terminal and the MIHF of the serving network.

Technical Solution

[10] According to an aspect of exemplary embodiments of the present invention, there is
provided a method of registering an MIH, the method including transmitting, by a
serving network, an MIH registration request of the serving network to at least one
candidate network when an MIH registration request is received from a mobile
terminal, the at least one candidate network corresponding to the serving network,
receiving, by the serving network, a response to the MIH registration request of the
serving network from each of the at least one candidate network, and transmitting, by
the serving network, a response to the MIH registration request of the mobile terminal
to the mobile terminal.

[11] In exemplary embodiments of the present invention, the serving network may
transmit transmission information to the mobile terminal. In an aspect of exemplary
embodiments of the present invention, the transmission information includes in-
formation about transmission of the MIH registration request of the serving network to
the at least one candidate network.

[12] In an aspect of exemplary embodiments of the present invention, the response to the
MIH registration request of the mobile terminal may include a response of the serving
network to the MIH registration request of the mobile terminal and a response of the at
least one candidate network to the MIH registration request of the serving network.

[13] In an aspect of exemplary embodiments of the present invention, the MIH reg-
istration method further include receiving, by the serving network, a re-registration
request of a current identifier from the mobile terminal when an access point
connecting with the mobile terminal is changed.

[14] In an aspect of exemplary embodiments of the present invention, access points before
and after a connection with the mobile terminal is changed may be served by identical

serving Point of Service (POS).
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In an aspect of exemplary embodiments of the present invention, the MIH reg-
istration method may further include receiving, by the serving network, a re-
registration request of identifiers associated with the MIH registration of the mobile
terminal, from the mobile terminal, when the MIH registration of the mobile terminal
and a lifetime of the identifiers associated therewith are expired.

According to another aspect of exemplary embodiments of the present invention,
there is provided an apparatus for registering an MIH, the apparatus including a request
transmitter for transmitting an MIH registration request of the serving network to at
least one candidate network when an MIH registration request is received from a
mobile terminal, the at least one candidate network corresponding to the serving
network, a response receiver for receiving a response to the MIH registration request of
the serving network from each of the at least one candidate network, and a response
transmitter for transmitting a response to the MIH registration request of the mobile
terminal to the mobile terminal.

In an aspect of exemplary embodiments of the present invention, the MIH reg-
istration apparatus may further include a request receiver for receiving a re-registration
request of a current identifier from the mobile terminal when an access point
connecting with the mobile terminal is changed.

In an aspect of exemplary embodiments of the present invention, the MIH reg-
istration apparatus may further include a request receiver for receiving a re-registration
request of identifiers associated with the MIH registration of the mobile terminal, from
the mobile terminal, when the MIH registration of the mobile terminal and a lifetime of
the identifiers associated therewith are expired.

Other aspects, 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 aspects, features, and advantages of certain exemplary em-
bodiments of the present invention will be more apparent from the following detailed
description, taken in conjunction with the accompanying drawings in which:

FIG. 1 illustrates a system diagram for describing an MIH registration apparatus
according to an exemplary embodiment of the present invention;

FIG. 2 is a block diagram illustrating a configuration of an MIH registration
apparatus according to an exemplary embodiment of the present invention;

FIG. 3 illustrates an example of describing an MIH re-registration by an MIH reg-

istration apparatus according to an exemplary embodiment of the present invention;
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FIG. 4 is a flowchart illustrating a method of registering an MIH according to an
exemplary embodiment of the present invention;

FIG. 5 illustrates a method of registering an MIH according to an exemplary
embodiment of the present invention; and

FIG. 6 illustrates step S450 of FIG. 4, according to an exemplary embodiment of the
present invention, in detail.

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. 1 illustrates a system diagram for describing a Media Independent Handover
(MIH) registration apparatus according to an exemplary embodiment of the present
invention.

Referring to FIG. 1, a system includes a mobile terminal, a serving network, and a
plurality of candidate networks. Specifically, the system includes a Media Independent
Handover Function (MIHF) of the mobile terminal 110, an MIHF of the serving
network 120, and MIHFs of the plurality of candidate networks 130, 140, 150, 160,
and 170.

In an exemplary embodiment of the present invention, the MIHF of the mobile
terminal 110 requests the MIHF of the serving network 120 for an MIH registration of
the mobile terminal.

Also, when an access point (AP) connecting with the mobile terminal is changed, the
MIHF of the mobile terminal 110 may request the MIHF of the serving network 120
for a re-registration of a current identifier. Specifically, the MIH of the mobile terminal
110 requests, due to the change of the AP, the MIHF of the serving network 120 for
the re-registration of the current identifier without performing a deregistration
procedure of the current identifier and also without performing a registration procedure
of a new identifier. Accordingly, it is possible to reduce a resource consumption and
identifier registration time. In this instance, for the re-registration of the current
identifier according to the change of the AP, an AP before the change and an AP after
the change should be served by a serving Point of Service (POS). Specifically, APs

before and after a connection with the mobile terminal is changed should be served by
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are not served by the same serving POS, the deregistration procedure of the current
identifier and the registration procedure of the new identifier should be performed.

In an exemplary embodiment of the present invention, when the registration and a
lifetime of identifiers associated with the registration is expired, the MIHF of the
mobile terminal 110 may periodically request the MIHF of the serving network 120 for
a re-registration of the identifiers.

Also, the MIHF of the mobile terminal 110 may perform a registration procedure
with an MIHF of a candidate network, which the mobile terminal moves to among the
MIHFs of the candidate networks 130 through 170, that is, with an MIHF of a pre-
determined target network selected by the mobile terminal. In this instance, the MIHF
of the mobile terminal 110 performs the registration procedure with the MIHF of the
target network via the MIHF of the serving network 120.

When the MIH registration request is received from the MIHF of the mobile terminal
110, the MIHF of the serving network 120 performs the MIH registration procedure
between the MIHF of the serving network 120 and the MIHFs of the candidate
networks 130 through 170 corresponding to the serving network.

Specifically, the MIHF of the serving network 120 transmits the MIH registration
request of the serving network to the MIHFs of the candidate networks 130 through
170, and receives a response to the MIH registration request of the serving network
from each of the MIHFs of the candidate networks 130 through 170.

When the response to the MIH registration request of the serving network is received
from each of the MIHFs of the candidate networks 130 through 170, the MIHF of the
serving network 120 transmits a response to the MIH registration request of the mobile
terminal to the mobile terminal.

In an exemplary embodiment of the present invention, the response to the MIH reg-
istration request of the mobile terminal may include a response of the serving network
to the MIH registration request of the mobile terminal and a response of each of the
candidate networks to the MIH registration request of the serving network.

Also, when a re-registration request of a current identifier is received from the MIHF
of the mobile terminal 110, the MIHF of the serving network 120 may transmit a
response to the re-registration request of the identifier to the MIHF of the mobile
terminal 110.

Each of the MIHFs of the candidate networks 130 through 170 receives the MIH reg-
istration request of the serving network from the MIHF of the serving network 120,
and transmits a response to the MIH registration request of the serving network to the
MIHF of the serving network 120.
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Also, the MIHF of the target network, which the mobile terminal moves to among
the MIHFs of the candidate networks 130 through 170, may pre-register the MIHF of
the mobile terminal 110. Specifically, when the mobile terminal moves to a new
network corresponding to a target network, it takes time to perform a registration
procedure between an MIHF of the target network and the MIHF of the mobile
terminal 110. Accordingly, it is effective to pre-register the MIHF of the mobile
terminal 110 in the MIHF of the target network before moving to the target network.

In an exemplary embodiment of the present invention, the registration procedure
between the MIHF of the mobile terminal 110 and the MIHF of the target network may
be performed via the MIHF of the serving network 120.

FIG. 2 is a block diagram illustrating a configuration of an MIH registration
apparatus according to an exemplary embodiment of the present invention.

Referring to FIG. 2, the MIH registration apparatus includes a request receiver 210, a
request transmitter 220, a response transmitter 230, and a response receiver 240.

The request receiver 210 receives an MIH registration request from an MIHF of a
mobile terminal.

In an exemplary embodiment of the present invention, the request receiver 210
receives a re-registration request of a current identifier from the MIHF of the mobile
terminal when an AP connecting with the mobile terminal is changed.

Specifically, when the AP connecting with the MIHF of the mobile terminal is
changed, the request receiver 210 receives the re-registration request of the current
identifier from the mobile terminal.

Also, when the AP is changed, the MIHF of the mobile terminal requests an MIHF of
a serving network for the re-registration of the current identifier. Accordingly, the
MIHF of the mobile terminal does not need to deregister the current identifier and
register another identifier.

Accordingly, the re-registration request of the current identifier may reduce the time
to connect with the current identifier.

In an exemplary embodiment of the present invention, APs before and after a
connection with the mobile terminal is changed may be served by the same serving
POS. Specifically, when the APs before and after the connection with the mobile
terminal is changed are served by different serving POSs respectively, the MIHF of the
mobile terminal should deregister current identifiers and then register new identifiers.

Also, the request receiver 210 may receive a re-registration request of identifiers
associated with the MIH registration of the mobile terminal from the MIHF of the
mobile terminal when the MIH registration of the mobile terminal and a lifetime of the
identifiers associated therewith are expired.

When the MIH registration of the mobile terminal and the lifetime of identifiers
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associated therewith are expired, the MIHF of the mobile terminal may transmit the re-
registration request of identifiers to the MIHF of the serving network at a pre-
determined time interval. Specifically, the request receiver 210 receives the re-
registration request of identifiers from the MIHF of the mobile terminal at the pre-
determined time interval, and then re-registers the identifiers.

When the MIH registration of the mobile terminal and the lifetime of identifiers
associated therewith are expired, the MIHF of the serving network may transmit a pre-
determined message to the mobile terminal to request the re-registration of identifiers.
In this instance, the predetermined message may be transmitted to the mobile terminal
at the predetermined time interval.

In an exemplary embodiment of the present invention, the request receiver 210 may
receive the MIH registration request of the mobile terminal to the MIHF of the target
network from the MIHF of the mobile terminal.

When the MIH registration request of the mobile terminal is received from the MIHF
of the mobile terminal, the request transmitter 220 transmits the MIH registration
request of the serving network to an MIHF of at least one candidate network cor-
responding to the serving network.

In an exemplary embodiment of the present invention, the serving network indicates
a network which directly connects with the mobile terminal. The candidate networks
indicate networks which the mobile terminal may move to in the serving network.
Specifically, the candidate networks directly connect with the serving network.

In an exemplary embodiment of the present invention, the request transmitter 220
may transmit transmission information to the mobile terminal. In this instance, the
transmission information includes information about transmission of the MIH reg-
istration request of the serving network to the candidate networks.

Also, when the MIH registration request of the mobile terminal to the MIHF of the
target network is received from the MIHF of the mobile terminal, the request
transmitter 220 may transmit the MIH registration request of the mobile terminal to the
MIHF of the target network.

The response receiver 240 receives a response to the MIH registration request of the
serving network from each of the MIHFs of the candidate networks.

Specifically, the MIHFs of the candidate networks are registered in the MIHF of the
serving network, and the MIHF of the serving network is registered in each of the
MIHFs of the candidate networks based on the responses of the candidate networks to
the MIH registration request of the serving network and the MIH registration request
of the serving network.

In an exemplary embodiment of the present invention, the response receiver 240 may

receive the response to the MIH registration request of the mobile terminal from the
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MIHF of the target network.

The response transmitter 230 transmits the response to the MIH registration request
of the mobile terminal to the MIHF of the mobile terminal.

Also, the response transmitter 230 may transmit to the mobile terminal a response of
the serving network to the MIH registration request of the mobile terminal and a
response of each of the candidate networks to the MIH registration request of the
serving network.

Specifically, the response transmitter 230 transmits, to the MIHF of the mobile
terminal, an MIH registration request response result of the serving network which
receives the MIH registration request of the mobile terminal, and an MIH registration
request response result of each of the candidate networks with respect to the MIH reg-
istration request of the serving network.

In an exemplary embodiment of the present invention, when the request receiver 210
receives an MIH re-registration request of the mobile terminal, the response transmitter
230 may transmit a response to the MIH re-registration request of the mobile terminal
to the MIHF of the mobile terminal.

Specifically, the response transmitter 230 transmits to the mobile terminal a response
result with respect to the MIH re-registration request received from the MIHF of the
mobile terminal.

In an exemplary embodiment of the present invention, the response transmitter 230
may transmit the response to the MIH registration request of the mobile terminal,
which was received from the MIHF of the target network, to the MIHF of the mobile
terminal.

The MIH re-registration request of the mobile terminal will be described with
reference to FIG. 3.

FIG. 3 illustrates an example of describing an MIH re-registration by an MIH reg-
istration apparatus according to an exemplary embodiment of the present invention.

As shown in FIG. 3, when an MIHF of a mobile terminal 330 connects with an
MIHF of a serving network 310 via AP1 321, the MIHF of the mobile terminal 330 is
registered as ID #1.

Specifically, the MIHF of the mobile terminal 330 requests the MIHF of the serving
network 310 for a registration of ID#1 via AP1 321, and the MIHF of the serving
network 310 transmits the response to the registration request. Accordingly, the reg-
istration between the MIHF of the serving network 310 and the MIHF of the mobile
terminal 330 is registered as ID#1.

When an AP connecting with the MIHF of the mobile terminal 330 is changed from
AP1 321 into AP2 322 as shown in @, the MIHF of the mobile terminal 330 requests
the MIHF of the serving network 310 for a re-registration of ID#1 and the MIHF of the
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serving network 310 receives the re-registration request and maintains ID#] as is.

Also, when the AP connecting with the MIHF of the mobile terminal 330 is changed
again from AP2 322 into AP3 323 as shown in @, the MIHF of the mobile terminal
330 requests the MIHF of the serving network 310 for the re-registration of ID#1, and
the MIHF of the serving network 310 receives the re-registration request and maintains
ID#1 as is.

AP1 321, AP2 322, AP3 323, ..., and APn 324 are served by the MIHF of the serving
network 310, that is, the same serving POS. Accordingly, although the AP connecting
with the MIHF of the mobile terminal 330 is changed, the MIHF of the mobile
terminal 330 requests the MIHF of the serving network 310 for a re-registration of a
current identifier and maintains the current identifier without performing a dereg-
istration procedure of the current identifier and a registration procedure of a new
identifier.

When the mobile terminal moves from the serving network to a candidate network
and thereby connects with a base station (BS) 350 in APn 324 as shown in ®, that is,
when the MIHF of the mobile terminal 330 connects with an MIHF of a candidate
network 340 via the BS 350, the mobile terminal should deregister ID#1 corresponding
to the current identifier and then register a new identifier.

FIG. 4 is a flowchart illustrating a method of registering an MIH according to an
exemplary embodiment of the present invention.

Referring to FIG. 4, in step S410, an MIHF of a serving network receives an MIH
registration request from an MIHF of a mobile terminal.

In step S420, the MIHF of the serving network transmits an MIH registration request
of the serving network to at least one candidate network when the MIH registration
request is received from the mobile terminal. In this instance, the at least one candidate
network corresponds to the serving network.

Also, the MIHF of the serving network may transmit transmission information to the
mobile terminal. In this instance, the transmission information includes information
about transmission of the MIH registration request of the serving network to the at
least one candidate network.

In step S430, the MIHF of the serving network receives a response to the MIH reg-
istration request of the serving network from each of the at least one candidate
network.

As described above, in steps S420 and S430, the MIH registration between the MIHF
of the serving network and the MIHF of each of the at least one candidate network is
performed.

Specifically, the MIHF of the at least one candidate network is registered in the
MIHF of the serving network and the MIHF of the serving network is registered in the
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MIHEF of the at least one candidate network based on the MIH registration request and
response between the MIHF of the serving network and the MIHF of the at least one
candidate network.

In step S440, when the response to the MIH registration request of the serving
network is received from the MIHF of each of the at least one candidate network, the
MIHF of the serving network transmits the response to the MIH registration request of
the mobile terminal to the MIHF of the mobile terminal.

In an exemplary embodiment of the present invention, the MIHF of the serving
network may transmit to the MIHF of the mobile terminal a response of the serving
network to the MIH registration request of the mobile terminal and a response of the at
least one candidate network to the MIH registration request of the serving network.

Through the above operation, a registration procedure between the MIHF of the
mobile terminal and the MIHF of the serving network may be performed. Also, a reg-
istration procedure between the MIHF of the serving network and the MIHF of the at
least one candidate network may be performed.

Specifically, a predetermined message may be transmitted from the MIHF of the
serving network to the MIHF of the at least one candidate network by performing the
registration procedure between the MIHF of the serving network and the MIHF of the
at least one candidate network.

In step S450, when the MIH re-registration request is received from the MIHF of the
mobile terminal, the MIHF of the serving network transmits the response to the MIH
re-registration request of the mobile terminal to the MIHF of the mobile terminal.

Also, when the AP connecting with the MIHF of the mobile terminal is changed, the
MIHF of the mobile terminal may request the MIHF of the serving network for the re-
registration request of the current identifier.

Specifically, when the AP connecting with the MIHF of the mobile terminal is
changed, the MIHF of the serving network receives the MIH re-registration request of
the current identifier from the MIHF of the mobile terminal.

In an exemplary embodiment of the present invention, APs before and after a
connection with the MIHF of the mobile terminal is changed may be served by the
same serving POS. As described above, only when the APs, the APs being before and
after the connection with the MIHF of the mobile terminal is changed, are served by
the same serving POS, will the MIHF of the mobile terminal request the MIHF of the
serving network for the MIH re-registration of the current identifier. Specifically, when
the APs before and after the connection with the MIHF of the mobile terminal is
changed are served by different serving POSs, the MIHF of the mobile terminal
deregisters existing identifiers and registers new identifiers.

In an exemplary embodiment of the present invention, when the MIH registration of
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the mobile terminal and a lifetime of the identifiers associated therewith are expired,
the MIHF of the mobile terminal may request the MIHF of the serving network for the
re-registration of the identifiers.

Also, when the MIH registration of the mobile terminal and the lifetime of identifiers
associated therewith are expired, the MIHF of the mobile terminal may transmit the re-
registration request of the identifiers to the MIHF of the serving network at a pre-
determined time interval.

Also, when the MIH registration of the mobile terminal and the lifetime of identifiers
associated therewith are expired, the MIHF of the serving network may transmit a pre-
determined message to the MIHF of the mobile terminal to request the re-registration
of identifiers. In this instance, the predetermined message may be transmitted to the
mobile terminal at the predetermined time interval.

Also, the MIH registration method according to an exemplary embodiment of the
present invention may register the MIH of the mobile terminal in the MIHF of the
target network.

Specifically, when the MIH registration request of the mobile terminal to the MIHF
of the target network is received from the MIHF of the mobile terminal, the MIHF of
the serving network transmits the MIH registration request of the mobile terminal to
the MIHF of the target network.

Also, when a response to the MIH registration request of the mobile terminal is
received from the MIHF of the target network, the MIHF of the serving network
transmits the response to the MIH registration request of the mobile terminal to the
MIHF of the mobile terminal.

Through the above operation, the MIH of the mobile terminal may be registered in
the MIHF of the target network.

FIG. 5 illustrates a method of registering an MIH according to an exemplary
embodiment of the present invention.

In FIG. 5, an operational flow in an MIH registration system with respect to steps
S410 through S440 of FIG. 4, according to an exemplary embodiment of the invention,
is shown in detail.

Referring to FIG. 5, an MIHF of a mobile terminal transmits an MIH registration
request (MIH_Registration Request) message of the mobile terminal to an MIHF of a
serving network based on an MIH registration request (MIH_Register Request)
message received from an MIH user (MIH-USR) of the mobile terminal.

In this instance, the MIH-USR is included in an upper layer of the MIHF.

The MIHF of the serving network receives the MIH_Registration Request message.
Also, the MIHF of the serving network transfers information

(MIH_Register.Indication), indicating that the MIH_Registration Request message is
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[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

received to the MIH-USR and receives a response MIH_Register.Response from the
MIH-USR.

Also, the MIHF of the serving network transmits to the MIHF of the mobile terminal
a transmission information (MIH_Registration Redirect) message of the MIH reg-
istration request of the serving network to a candidate network. Also, the MIHF of the
serving network transmits an MIH registration request (MIH_Registration Redirect
Request) message of the serving network to the candidate network.

Also, the MIHF of the serving network receives a response (MIH_Registration
Redirect Response) message to the MIH registration request of the serving network
from the MIHF of the candidate network, and transmits, to the MIHF of the mobile
terminal a response (MIH_Registration Response) message to the MIH registration
request of the mobile terminal.

The MIHF of the mobile terminal transmits a result (MIH_Register.Confirm) of the
MIH registration request of the mobile terminal to the MIH-USR.

Through the above operation, a registration procedure between the MIHF of the
mobile terminal and the MIHF of the serving network is performed. Also, a reg-
istration procedure between the MIHF of the serving network and the MIHF of the
candidate network is performed.

FIG. 5 illustrates the registration procedure between the MIHF of the serving
network and the MIHF of one candidate network. However, exemplary embodiments
of the present invention are not limited thereto. Specifically, in the case of at least one
candidate network, a registration procedure between the MIHF of the serving network
and the MIHF of the at least one candidate network may be performed through the
same registration procedure as described above.

FIG. 6 illustrates step S450 of FIG. 4, according to an exemplary embodiment of the
present invention, in detail.

Referring to FIG. 6, when an AP is changed, that is, when point of attachment (POA)
is changed, an MIHF of a mobile terminal transmits an MIH re-registration request
(MIH_ReRegistration Request) message of the mobile terminal about a current
identifier to an MIHF of a serving network based on an MIH registration request
(MIH_Register.Request) received from an MIH-USR.

The MIHF of the serving network receives the MIH re-registration request message
of the mobile terminal. Also, the MIHF of the serving network transmits information
(MIH_Register.Indication) indicating that the MIH re-registration request message of
the mobile terminal is received to the MIH-USR, and receives a response
(MIH_Register.Response) from the MIH-USR.

Also, the MIHF of the serving network transmits to the MIHF of the mobile terminal

a response (MIH_ReRegistration Response) message to the MIH re-registration
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[113]

[114]

[115]

[116]

[117]

[118]

request of the mobile terminal.

Also, the MIHF of the mobile terminal transmits a result (MIH_Register.Confirm) of
the MIH re-registration request of the mobile terminal to the MIH-USR.

The MIH registration method according to the above-described exemplary em-
bodiments of the present invention may be recorded in computer-readable media
including program instructions to implement various operations embodied by a
computer. The media may also include, alone or in combination with the program in-
structions, data files, data structures, and the like. Examples of computer-readable
media include magnetic media such as hard disks, floppy disks, and magnetic tape;
optical media such as CD ROM disks and DVD; magneto-optical media such as
optical disks; and hardware devices that are specially configured to store and perform
program instructions, such as read-only memory (ROM), random access memory
(RAM), flash memory, and the like. The media may also be a transmission medium
such as optical or metallic lines, wave guides, and the like, including a carrier wave
transmitting signals specifying the program instructions, data structures, and the like.
The computer-readable recording medium can also be distributed over network-
coupled computer systems so that the computer-readable code is stored and executed in
a distributed fashion. Examples of program instructions include both machine code,
such as produced by a compiler, and files containing higher level code that may be
executed by the computer using an interpreter. Also, functional programs, codes, and
code segments for accomplishing the present invention can be easily construed as
within the scope of the invention by programmers skilled in the art to which the
present invention pertains. The described hardware devices may be configured to act as
one or more software modules in order to perform the operations of the above-
described exemplary embodiments of the present invention.

According to exemplary embodiments of the present invention, there is provided an
MIH registration method and apparatus which can define a registration procedure
between an MIHF of a serving network and MIHFs of candidate networks cor-
responding to the serving network, and thereby perform communication between the
serving network and the candidate networks.

Also, according to exemplary embodiments of the present invention, it is possible to
perform a re-registration procedure of an identifier between an MIHF of a mobile
terminal and an MIHF of a serving network when an AP is changed.

Also, according to exemplary embodiments of the present invention, it is possible to
perform a re-registration procedure of an identifier between an MIHF of a mobile
terminal and an MIHF of a serving network and thereby reduce a registration time
between the MIHF of the mobile terminal and the MIHF of the serving network.

While certain exemplary embodiments of the invention have been shown and
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described with reference to certain preferred 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 of registering a Media Independent Handover (MIH), the method

comprising the steps of:

transmitting, by a serving network, an MIH registration request of the serving
network to at least one candidate network when an MIH registration request is
received from a mobile terminal, wherein the at least one candidate network
corresponds to the serving network;

receiving, by the serving network, a response to the MIH registration request of
the serving network from each of the at least one candidate network; and
transmitting, by the serving network, a response to the MIH registration request
of the mobile terminal to the mobile terminal.

The method of claim 1, wherein the serving network transmits transmission in-
formation to the mobile terminal, the transmission information comprising in-
formation about transmission of the MIH registration request of the serving
network to the at least one candidate network.

The method of claim 1, wherein the response to the MIH registration request of
the mobile terminal comprises a response of the serving network to the MIH reg-
istration request of the mobile terminal and a response of the at least one
candidate network to the MIH registration request of the serving network.

The method of claim 1, further comprising the step of:

receiving, by the serving network, a re-registration request of a current identifier
from the mobile terminal when an access point connecting with the mobile
terminal is changed.

The method of claim 4, wherein access points before and after a connection with
the mobile terminal is changed are served by identical serving Point of Service
(POS).

The method of claim 4, wherein the MIH of the mobile terminal requests, due to
the change of the access point, a MIH function of the serving network for the re-
registration of the current identifier without performing a deregistration
procedure of the current identifier and also without performing a registration
procedure of a new identifier.

The method of claim 1, further comprising the step of:

receiving, by the serving network, a re-registration request of identifiers
associated with the MIH registration of the mobile terminal, from the mobile
terminal, when the MIH registration of the mobile terminal and a lifetime of the
identifiers associated therewith are expired.

The method of claim 1, further comprising the step of:
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[9]

[10]

[11]

[12]

[13]

pre-registering the MIH function of the mobile terminal in the MIH function of a
target network before moving to the target network.

The method of claim 1, further comprising:

transmitting, by the serving network, the MIH registration request of the mobile
terminal to a predetermined candidate network of the at least one candidate
network when an MIH registration request of the predetermined candidate
network is received from the mobile terminal;

receiving, by the serving network, a response to the MIH registration request of
the mobile terminal from the predetermined candidate network; and
transmitting, by the serving network, the response to the MIH registration request
of the mobile terminal to the mobile terminal.

A computer-readable recording medium having stored thereon instructions for
implementing a method of registering a Media Independent Handover (MIH), the
instructions comprising:

a first set of instructions for transmitting, by a serving network, an MIH reg-
istration request of the serving network to at least one candidate network when
an MIH registration request is received from a mobile terminal, the at least one
candidate network corresponding to the serving network;

a second set of instruction for receiving, by the serving network, a response to
the MIH registration request of the serving network from each of the at least one
candidate network; and

a third set of instructions for transmitting, by the serving network, a response to
the MIH registration request of the mobile terminal to the mobile terminal.

An apparatus for registering an MIH, the apparatus comprising:

a request transmitter for transmitting an MIH registration request of the serving
network to at least one candidate network when an MIH registration request is
received from a mobile terminal, wherein the at least one candidate network
corresponds to the serving network;

a response receiver for receiving a response to the MIH registration request of
the serving network from each of the at least one candidate network; and

a response transmitter for transmitting a response to the MIH registration request
of the mobile terminal to the mobile terminal.

The apparatus of claim 11, wherein the request transmitter transmits transmission
information to the mobile terminal, the transmission information comprising in-
formation about transmission of the MIH registration request of the serving
network to the at least one candidate network.

The apparatus of claim 11, wherein the response transmitter transmits a response

of the serving network to the MIH registration request of the mobile terminal and
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a response of the at least one candidate network to the MIH registration request
of the serving network, to the mobile terminal.

The apparatus of claim 11, further comprising:

a request receiver for receiving a re-registration request of a current identifier
from the mobile terminal when an access point connecting with the mobile
terminal is changed.

The apparatus of claim 14, wherein access points before and after a connection
with the mobile terminal is changed are served by identical serving Point of
Service (POS).

The apparatus of claim 14, wherein the MIH of the mobile terminal requests, due
to the change of the access point, a MIH function of the serving network for the
re-registration of the current identifier without performing a deregistration
procedure of the current identifier and also without performing a registration
procedure of a new identifier.

The apparatus of claim 11, further comprising:

a request receiver for receiving a re-registration request of identifiers associated
with the MIH registration of the mobile terminal, from the mobile terminal, when
the MIH registration of the mobile terminal and a lifetime of the identifiers
associated therewith are expired.

The apparatus of claim 11, wherein the MIH function of the target network may
pre-register the MIH function of the mobile terminal in the MIH function of a
target network before moving to the target network.

The apparatus of claim 11, wherein:

the request transmitter transmits the MIH registration request of the mobile
terminal to a predetermined candidate network of the at least one candidate
network when an MIH registration request of the predetermined candidate
network is received from the mobile terminal,

the response receiver receives a response to the MIH registration request of the
mobile terminal from the predetermined candidate network, and

the response transmitter transmits the response to the MIH registration request of

the mobile terminal to the mobile terminal.
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