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Description
Title of Invention: METHOD AND APPARATUS FOR

PERFORMING HANDOVER
Technical Field

Methods and apparatuses consistent with the exemplary embodiment relate to

performing a handover.

Background Art

A basic service set (BSS) in a wireless local area network (WLAN) is a network
including one access point (AP) and a plurality of stations. A BSS refers to a network
constituted in such a way that a plurality of stations are always to perform commu-
nication through an AP except for predetermined cases, such as a direct link setup
(DLS) or a tunneled direct link setup (TDLS). In this case, the AP cannot handover its
AP function to a station.

A wireless personal area network (WPAN) is a network including a coordinator and a
plurality of stations. A WPAN, unlike a BSS, refers to a network constituted in such a
way that a plurality of stations are able to perform communication with each other
without a coordinator that corresponds to an AP. Also, in a WPAN system, since a
station functioning as a coordinator may be present among a plurality of stations, when
the coordinator must handover its role to another station, the coordinator hands over its
role to a station capable of functioning as the coordinator. An operation by which a co-

ordinator hands over its role to a station is referred to as a handover.
Disclosure of Invention

Solution to Problem

The exemplary embodiments provide a method and apparatus for performing a
handover.
Advantageous Effects of Invention

According to one aspect of present invention, a handover is performed between a
PCP and a station.

According to another aspect of present invention, a station can first request to

perform a handover with a PCP.
Brief Description of Drawings

The above and other aspects will become more apparent by describing in detail
exemplary embodiments thereof with reference to the attached drawings in which:
FIG. 1 is a flowchart illustrating a method of performing a handover according to an

exemplary embodiment;
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FIG. 2 is a block diagram of a structure of a handover request frame according to an

exemplary embodiment;
FIG. 3 is a block diagram of a structure of a handover response frame according to an

exemplary embodiment;

FIG. 4 is a flowchart illustrating a method of performing a handover when a station
requests to perform a handover with a personal basic service set (PBSS) control point
(PCP), according to an exemplary embodiment;

FIG. 5 is a flowchart illustrating a method of performing a handover when a station
requests to perform a handover with a PCP, according to another exemplary em-
bodiment;

FIG. 6 is a flowchart illustrating a method of performing a handover when a PCP
requests to perform a handover with a station, according to an exemplary embodiment;

FIG. 7 is a flowchart illustrating a method of performing a handover when a PCP
requests to perform a handover with a station, according to another exemplary em-
bodiment; and

FIG. 8 is a block diagram of an apparatus for performing a handover according to an
exemplary embodiment.

Best Mode for Carrying out the Invention

The exemplary embodiments provide a method and apparatus for performing a
handover.

According to an aspect of the exemplary embodiments, there is provided a method of
performing a handover between a first device and a second device, the method
including transmitting a handover request frame for requesting a handover, including
information about a reason for requesting the handover, to the second device; receiving
a handover response frame including handover request result information indicating
whether the handover request is accepted, from the second device; and selectively
performing the handover with the second device based on the handover response
frame.

The first device and the second device may both belong to a personal basic service
set (PBSS), and the first device may be a station, and the second device may be a
PBSS control point (PCP) in the PBSS.

The reason for requesting the handover may be that the first device has a higher
operating capability as a PCP than the second device or that the first device is to
operate as a PCP so as to provide specific services, and the handover request frame
may be transmitted only when the first device has one of the reasons for requesting the
handover.

The handover response frame may further include information about a reason for
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rejecting the handover request when the handover request result information indicates
rejection of the handover request.

The reason for rejecting the handover request may be that the remaining amount of
power of the first device is less than a predetermined threshold value, that the first
device is in a bad communication link state, that the number of stations joined with the
second device exceeds a maximum number of stations that can perform association
with (or be associated with) the first device, that the first device is being affected by in-
terference, that a region of the first device in which communication is available is
smaller than a region of the second device in which communication is available and
thus the first device is to join with less stations than the second device, that the first
device is leaving the PBSS, that the second device is providing specific services, that
the number of beacon intervals (BIs) that remain in the second device when the first
device transmits the handover request frame, is less than a threshold value, or that the
first device wants to change a currently-used frequency band of a communication link
into a different frequency band.

The first device and the second device may both belong to a PBSS, and the first
device may be a PCP in the PBSS, and the second device may be a station.

When the first device and the second device both belong to a PBSS, and the first
device is a PCP in the PBSS, and the second device is a station, the reason for re-
questing the handover may be that the first device is leaving the PBSS, that the
remaining amount of power of the first device is less than a predetermined threshold
value, that there is a station having a higher operating capability as a PCP than the first
device, that the first device is in a bad communication link state, or that the number of
stations to join the first device exceeds a maximum number of stations that can
perform association with the first device.

When the first device and the second device both belong to a PBSS, and the first
device is a PCP in the PBSS, and the second device is a station, the handover response
frame may further include information about a reason for rejecting the handover
request when the handover request result information indicates rejection of the
handover request.

When the first device and the second device both belong to a PBSS, and the first
device is a PCP in the PBSS, and the second device is a station, the reason for rejecting
the handover request may be that the remaining amount of power of the second device
is low, that the second device is in a bad communication link state, that the number of
stations joined with the first device exceeds a maximum number of stations that can
perform association with the second device, that the second device is being affected by
interference, that the second device is to continuously provide specific services, that a

region of the second device in which communication is available is smaller than a
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region of the first device in which communication is available and thus the second
device is to join with less stations than the first device, that the second device is
providing services in which a quality of service (QoS) should be guaranteed, that the
second device is leaving the PBSS, or that the second device is to change a currently-

used frequency band of a communication link into a different frequency band.
The handover request frame may further include information about the number of

BlIs that remain in the second device, during a period between the time when the
handover request frame is transmitted and the time when the handover takes effect.

According to another aspect of the exemplary embodiments, there is provided an
apparatus for performing a handover between a first device and a second device, the
apparatus including a transmission unit transmitting a handover request frame for re-
questing a handover, including information about a reason for requesting the handover,
to the second device; a receiving unit receiving a handover response frame including
handover request result information indicating whether the handover request is
accepted, from the second device; and a handover performing unit selectively
performing the handover with the second device based on the handover response
frame.

According to another aspect of the exemplary embodiments, there is provided a
computer readable recording medium having recorded thereon a program for executing
a method of performing a handover between a first device and a second device, the
method including transmitting a handover request frame for requesting a handover,
including information about a reason for requesting the handover, to the second device;
receiving a handover response frame including handover request result information in-
dicating whether the handover request is accepted, from the second device; and se-
lectively performing the handover with the second device based on the handover
response frame.

Mode for the Invention

The inventive concept will now be described more fully with reference to the ac-
companying drawings, in which exemplary embodiments are shown.

FIG. 1 is a flowchart illustrating a method of performing a handover according to an
exemplary embodiment. Hereinafter, a method of performing a handover by using a
first device and a second device, both belonging to a personal basic service set (PBSS),
will be described. In more detail, the PBSS, unlike a basic service set (BSS), is a
network constituted in such a way that stations thereof are able to perform commu-
nication with each other without a coordinator corresponding to an access point (AP),
and/which is similar to a wireless personal area network (WPAN) system. However, a

WPAN system is not connected to an external network, whereas the PBSS may be
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connected to an external network.

In Operation 110, the first device transmits a handover request frame for requesting a
handover, including information about a reason for requesting the handover, to the
second device.

In this regard, when the first device is a station, the second device may be a co-
ordinator, and when the first device is a coordinator, the second device may be a
station.

A structure of the handover request frame according to an exemplary embodiment
will be described later with reference to FIG. 2.

In Operation 120, the first device receives a handover response frame including
handover request result information indicating whether the handover request corre-
sponding to the handover request frame is accepted, from the second device.

A structure of the handover response frame according to an exemplary embodiment
will be described later with reference to FIG. 3.

In Operation 130, the first device selectively performs the handover with the second
device based on the handover response frame.

For example, when the handover request result information included in the handover
response frame indicates acceptance of the handover request, the handover between the
first device and the second device will be performed. However, when the handover
request result information indicates rejection of the handover request, the handover
between the first device and the second device will not be performed. In this speci-
fication, a coordinator in the PBSS may be referred to as a PBSS control point (PCP),
and hereinafter, will be referred to as a PCP.

FIG. 2 is a block diagram of a structure of a handover request frame 200 according to
an exemplary embodiment.

Referring to FIG. 2, the handover request frame 200 according to the current
exemplary embodiment includes a category field 210, an action field 220, a handover
reason field 230, and a handover remaining beacon interval (BI) field 240.

The category field 210 indicates a category to which the handover request frame 200
belongs. For example, when there are two categories, such as an mmWave category,
that is, a category indicating frames for mmWave communication in a PBSS, and a
frequency band change category indicating frames for frequency band change, for
example, fast session transfer (FST), the category to which the handover request 200
belongs may be the mmWave category.

The action field 220 indicates that the handover request frame 200 is a frame re-
questing the handover.

The information about the reason for requesting the handover is recorded in the

handover reason field 230. In this regard, the reason for requesting the handover
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recorded in the handover reason field 230 may vary depending on whether the first
device is a station or a PCP.

[43] For example, when the first device is a station requesting a handover, the reason for
requesting the handover may be, for example, that the first device has a higher
operating capability as a PCP than a current PCP or that the first device is to operate as
a PCP for providing specific services.

[44] However, when the first device is a PCP, the reason for requesting the handover may
be, for example, that the first device is leaving the PBSS, that the remaining amount of
power of the first device is less than a predetermined threshold value, that there is a
station having a higher operating capability as a PCP than the first device, that the first
device is in a bad communication link state, or that the number of stations that are to
join with the first device exceeds the maximum number of stations that can perform as-
sociation with the first device, or be associated with the first device. However, the
reason for requesting the handover is not limited to the above-described examples. For
example, when the first device is a station, the reason, or reasons, for requesting the
handover may be at least one of the reasons for requesting the handover corresponding
to when the first device is a PCP, and similarly, when the first device is a PCP, the
reason, or reasons, for requesting the handover may be at least one of the reasons for
requesting the handover corresponding to when the first device is a station. Also, the
reason for requesting the handover may be a simple reason. For example, the reason
may be that a station requesting the handover wants to be a PCP.

[45] The handover remaining BI field 240 indicates information about the number of Bls
that remain in a PCP during a period between the time when the handover request
frame is transmitted and the time when the handover takes effect.

[46] FIG. 3 is a block diagram of a structure of a handover response frame 300 according
to an exemplary embodiment.

[47] Referring to FIG. 3, the handover response frame 300 according to the current
exemplary embodiment includes a category field 310, an action field 320, a handover
result field 330, and a handover rejection reason field 340.

[48] The category field 310 indicates a category to which the handover response frame
300 belongs. For example, the category to which the handover response frame 300
belongs may be the mmWave category described above.

[49] The action field 320 indicates that the handover response frame 300 is a response
frame that indicates whether the handover request corresponding to the handover
request frame (see 200 of FIG. 2) is accepted. The handover request result information,
which indicates whether the handover request is accepted, is recorded in the handover
result field 330.

[50] If the handover request is rejected, information about a reason for rejecting the
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handover request is recorded in the handover rejection reason field 340.

In this regard, the reason for rejecting the handover request recorded in the handover
rejection reason field 340 may vary depending on whether the second device is a
station or a PCP.

For example, when the second device is a PCP, the reason for rejecting the handover
request may be, for example, that the remaining amount of power of a station re-
questing a handover is less than a predetermined threshold value, that the station re-
questing the handover is in a bad communication link state, that the number of stations
joined with the second device exceeds the maximum number of stations that can
perform association with the station requesting the handover, that the station requesting
the handover is affected by interference, that a region of the station requesting the
handover in which communication is available is smaller than a region of the second
device in which communication is available and thus the station requesting the
handover may be joined with less stations than the second device, that the station re-
questing the handover is leaving the PBSS, that the second device is providing specific
services, that the number of Bls that remain in the second device, when the first device
requesting a handover transmits a handover request frame, is less than a threshold
value, or that the station requesting the handover is to change a currently-used
frequency band of a communication link into a different frequency band.

In this regard, when the second device is providing specific services, the reason for
rejecting the handover request may be that the second device is already performing a
handover with another station.

In addition, the reason for rejecting the handover request when the number of Bls
that remain in the second device, when the first device requesting a handover transmits
a handover request frame, is less than a threshold value will now be described. For
example, when the second device is set to function as a PCP during 100 Bls (or super
frame) and the second device receives the handover request frame from the station re-
questing the handover while performing an operation at the 95% BI, if a BI threshold
value is 6, the number of BIs that remain in the PCP, that is, 5, is smaller than the BI
threshold value and thus the handover request may be rejected.

When the second device is a station, the reason for rejecting the handover request
may be, for example, that the remaining amount of power of the second device is low,
that second device is in a bad communication link state, that the number of stations
joined with a PCP transmitting the handover request exceeds the maximum number of
stations that can perform association with the second device, that the second device is
being affected by interference, that the second device is to continuously provide
specific services, that a region of the second device in which communication is

available is smaller than a region of the PCP transmitting the handover request in
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which communication is available and thus the second device may be able to join less
stations than the PCP (transmitting the handover request), that the second device is
providing services in which a quality of service (QoS) should be guaranteed, that the
second device is leaving the PBSS, or that the second device is to change a currently-
used frequency band of a communication link into a different frequency band. Services
in which a quality of service (QoS) should be guaranteed may comprise transmitting
audio/video (A/V) contents.

However, the reason for rejecting the handover request is not limited to the above-
described examples. For example, when the second device is a PCP, the reason, or
reasons, for rejecting the handover request may further include at least one of the
reasons for rejecting the handover request corresponding to when the second device is
a station, and similarly, when the second device is a station, the reason, or reasons, for
rejecting the handover request may further include at least one of the reasons for
rejecting the handover request corresponding to when the second device is a PCP.

Here, it is assumed that the first device and the second device have recognized the
capability and current state of each other by periodically transmitting information
about their capabilities and states to each other.

In another exemplary embodiment, when the handover rejection reason field 340 has
a value of 0, the information about the reason for rejecting the handover request is not
recorded in the handover rejection reason field 340, and when the handover rejection
reason field 340 has a value of 1, the handover rejection reason field 340 includes in-
formation about at least one of the reasons for rejecting the handover request described
above.

FIG. 4 is a flowchart illustrating a method of performing a handover when a station
requests to perform a handover with a PCP, according to an exemplary embodiment.

In operation 1, it is determined that a station A 410 among a plurality of stations has
a higher operating capability as a PCP than a current PCP 420.

In this regard, the station A 410 should recognize the capability and state of the PCP
420 and compare its capability and state with the capability and state of the PCP 420,
thereby determining whether the station A 410 has a higher operating capability as a
PCP than the current PCP 420.

In operation 2, the station A 410 transmits a handover request frame including in-
formation about a reason for requesting a handover to the PCP 420.

In this regard, the reason for requesting the handover may be that the station A 410
has a higher operating capability as a PCP than the current PCP 420. The current
exemplary embodiment is different from the related art in that, in the current
exemplary embodiment, a station can first request to perform a handover with a PCP,

whereas in the related art, only a PCP can request to perform a handover with a station.
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In addition, since the station A 410 transmits the information about the reason for re-
questing the handover to the PCP 420 while requesting to perform the handover with
the PCP 420, the PCP 420 may determine whether to accept the handover request by

the station based on the reason for requesting the handover.

In operation 3, the PCP 420 transmits a handover response frame to the station A 410
indicating whether the handover request corresponding to the handover request frame
is accepted.

In the current exemplary embodiment, the reason for requesting the handover is de-
termined to be reasonable, and thus the PCP 420 will transmit the handover response
frame accepting the handover request by the station A 410 to the station A 410.
However, if the PCP 420 determines that the reason for requesting the handover is not
reasonable, the PCP 420 will transmit the handover response frame rejecting the
handover request by the station A 410 to the station A 410.

In operation 4, the PCP 420 hands over its role of coordinator to the station A 410 by
performing the handover with the station A 410.

FIG. 5 is a flowchart illustrating a method of performing a handover when a station
requests to perform a handover with a PCP, according to another exemplary em-
bodiment.

In operation 1, it is determined that a station A 510 among a plurality of stations is to
operate as a PCP so as to provide specific services.

In operation 2, the station A 510 transmits a handover request frame including in-
formation about a reason for requesting a handover to a PCP 520. In this regard, the
reason for requesting the handover may be that the station A 510 is to operate as a PCP
so as to provide specific services.

In operation 3, the PCP 520 transmits a handover response frame to the station A 510
indicating whether the handover request corresponding to the handover request frame
is accepted.

In the current exemplary embodiment, the reason for requesting the handover is de-
termined to be reasonable, and thus the PCP 520 will transmit the handover response
frame accepting the handover request by the station A 510 to the station A 510.

In operation 4, the PCP 520 hands over its role of coordinator to the station A 510 by
performing the handover with the station A 510.

FIG. 6 is a flowchart illustrating a method of performing a handover when a PCP
requests to perform a handover with a station, according to an exemplary embodiment.

In operation 1, a PCP 610 determines that it is in a bad communication link state.

For example, the PCP 610 performs communication at a frequency band of 60 GHz.
When a signal-to-noise ratio (SNR) of data received from a communication link at the

frequency band of 60 GHz is low, the PCP 610 may determine that its own commu-
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nication link state is bad.

In operation 2, the PCP 610 transmits a handover request frame including in-
formation about a reason for requesting a handover to one of a plurality of stations that
may operate as a PCP, for example, a station A 620.

In this regard, the reason for requesting the handover may be that the PCP 610isin a
bad communication link state.

In operation 3, the station A 620 transmits a handover response frame to the PCP 610
indicating whether the handover request corresponding to the handover request frame
is accepted.

In the current exemplary embodiment, the reason for requesting the handover is de-
termined to be reasonable, and thus the station A 620 will transmit the handover
response frame accepting the handover request by the PCP 610 to the PCP 610.

In operation 4, the station A 620 becomes a coordinator from the PCP 610 by
performing the handover with the PCP 610.

FIG. 7 is a flowchart illustrating a method of performing a handover when a PCP
requests to perform a handover with a station, according to another exemplary em-
bodiment.

In operation 1, a PCP 710 determines that the number of stations that are to join the
PCP 710 exceeds the maximum number of stations that can perform association with
the PCP 710.

For example, an eleventh station may be requesting to join the PCP 710 when the
maximum number of stations that can perform association with the PCP 710 is 10.

In operation 2, the PCP 710 transmits a handover request frame including in-
formation about a reason for requesting a handover to a station that may operate as a
PCP, for example, a station A 720.

In this regard, the PCP 710 should recognize the capability of the station A 720 and
compare the capability of PCP 710 with the capability of the station A 720. If itis de-
termined that the maximum number of stations that can perform association with the
station A 720 is greater than the maximum number of stations that can perform as-
sociation with the PCP 710, the PCP 710 transmits the handover request frame to the
station A 720.

The reason for requesting the handover may be that the number of stations that are to
join the PCP 710 exceeds the maximum number of stations that can perform as-
sociation with the PCP 710.

In operation 3, the station A 720 transmits a handover response frame indicating
whether the handover request corresponding to the handover request frame is accepted
to the PCP 710.

In the current exemplary embodiment, the reason for requesting the handover is de-
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termined to be reasonable, and thus the station A 720 will transmit the handover
response frame accepting the handover request by the PCP 710 to the PCP 710.

In operation 4, the station A 720 becomes a coordinator by performing the handover
with the PCP 710.

FIG. 8 is a block diagram of an apparatus for performing a handover 810 according
to an exemplary embodiment.

Referring to FIG. 8, the apparatus for performing a handover 810 according to the
current exemplary embodiment includes a transmission unit 812, a receiving unit 814,
and a handover performing unit 816. In this regard, it is assumed that the apparatus for
performing a handover 810 according to the current exemplary embodiment is installed
on a first device (not shown). In another exemplary embodiment, the apparatus for
performing a handover 810 may be a first device. In addition, for convenience of ex-
planation, a second device 820 is further provided.

The transmission unit 812 includes information about a reason for requesting a
handover and transmits a handover request frame for requesting a handover to the
second device 820.

The receiving unit 814 receives a handover response frame including handover
request result information indicating whether the handover request is accepted from the
second device 820. The handover performing unit 816 selectively performs a handover
with the second device 820 based on the handover response frame.

The exemplary embodiments can also be embodied as computer readable codes on a
computer readable recording medium. The computer readable recording medium is any
data storage device that can store data which can be thereafter read by a computer
system. Examples of the computer readable recording medium include, but are not
limited to, read-only memory (ROM), random-access memory (RAM), CD-ROMs,
magnetic tapes, floppy disks, optical data storage devices, etc.

While this inventive concept has been particularly shown and described with
reference to exemplary embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and details may be made therein
without departing from the spirit and scope of the exemplary embodiments as defined
by the appended claims. The exemplary embodiments should be considered in a de-
scriptive sense only and not for purposes of limitation. Therefore, the scope of the
exemplary embodiments is defined not by the detailed description of the exemplary
embodiments but by the appended claims, and all differences within the scope will be

construed as being included in the exemplary embodiments.
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Claims

1. A method of performing a handover between a first device and a second device,
the method comprising:

transmitting, to the second device, a handover request frame for requesting a
handover, the handover request frame including information about a reason for
requesting the handover;

receiving, from the second device, a handover response frame including handover
request result information indicating whether the handover request is accepted;

selectively performing the handover with the second device based on the
handover response frame, and

wherein the reason for requesting the handover is a first reason that the first
device has a higher operating capability as a personal basic service set (PBSS) control
point (PCP) than the second device, or a second reason that the first device is to

operate as a PCP to provide specific services.

2. The method of claim 1, wherein the first device and the second device both
belong to a personal basic service set (PBSS), and the first device is a station, and the

second device is a PBSS control point (PCP) in the PBSS.

3. The method of claim 2, wherein the handover request frame is transmitted only
when the first device has one of the first reason or the second reason for requesting

the handover.

4. The method of claim 2, wherein the handover response frame further comprises
information about a reason for rejecting the handover request when the handover

request result information indicates rejection of the handover request.
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5. The method of claim 4, wherein the reason for rejecting the handover request is
that a remaining amount of power of the first device is less than a predetermined
threshold value, that the first device is in a bad communication link state, that a
number of stations joined with the second device exceeds a maximum number of
stations that can perform association with the first device, that the first device is being
affected by interference, that a region of the first device in which communication is
“available is smaller than a region of the second device in which communication is
available and thus the first device is to join with less stations than the second device,
that the first device is leaving the PBSS, that the second device is providing specific
services, that a number of beacon intervals (Bls) that remain in the second device
when the first device transmits the handover request frame, is less than a threshold
value, or that the first device wants to change a currently-used frequency band of a

communication link into a different frequency band.

6. The method of claim 1, wherein the first device and the second device both
belong to a PBSS, and the first device is a PCP in the PBSS, and the second device is

a station.

7. The method of claim 6, wherein the reason for requesting the handover is that the
first device is leaving the PBSS, that the remaining amount of power of the first
device is less than a predetermined threshold value, that there is a station having a
higher operating capability as a PCP than the first device, that the first device is in a
bad communication link state, or that the number of stations to join the first device
exceeds a maximum number of stations that can perform association with the first

device.

8. The method of claim 6, wherein the handover response frame further comprises
information about a reason for rejecting the handover request when the handover

request result information indicates rejection of the handover request.
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9. The method of claim 6, wherein the reason for rejecting the handover request is
that a remaining amount of power of the second device is low, that the second device
is in a bad communication link state, that a number of stations joined with the first
device exceeds a maximum number of stations that can perform association with the
second device, that the second device is being affected by interference, that the second
device is to continuously provide specific services, that a region of the second device
in which communication is available is smaller than a region of the first device in
which communication is available and thus the second device is to join with less
stations than the first device, that the second device is providing services in which a
quality of service (QoS) should be guaranteed, that the second device is leaving the
PBSS, or that the second device is to change a currently-used frequency band of a

communication link into a different frequency band.

10. The method of claim 1, wherein the handover request frame further comprises
information about a number of beacon intervals (BIs) that remain in the second device,
during a period between the time when the handover request frame is transmitted and

the time when the handover is performed.

11. An apparatus for performing a handover between a first device and a second
device, the apparatus comprising:

a transmitter, which transmits, to the second device, a handover request frame for
requesting a handover, the handover request frame includes information about a
reason for requesting the handover;

a receiver, which receives, from the second device, a handover response frame
which includes handover request result information indicating whether the handover
request is accepted; and

a handover performing device which selectively performs the handover with the
second device based on the handover response frame,

wherein the reason for requesting the handover is a first reason that the first device
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has a higher operating capability as a personal basic service set (PBSS) control point
(PCP) than the second device, or a second reason that the first device is to operate as a

PCP to provide specific services.

12. The apparatus of claim 11, wherein the first device and the second device both
belong to a personal basic service set (PBSS), and the first device is a station, and the

second device is a PBSS control point (PCP) in the PBSS.

13. The apparatus of claim 12, wherein the handover request frame is transmitted
only when the first device has one of the first reason or the second reason for

requesting the handover.

14. The apparatus of claim 12, wherein the handover response frame further
comprises information about a reason for rejecting the handover request when the

handover request result information indicates rejection of the handover request.

15. The apparatus of claim 14, wherein the reason for rejecting the handover request
is that the remaining amount of power of the first device is less than a predetermined
threshold value, that the first device is in a bad communication link state, that the
number of stations joined with the second device exceeds a maximum number of
stations that can perform association with the first device, that the first device is being
affected by interference, that a region of the first device in which communication is
available is smaller than a region of the second device in which communication is
available and thus the first device is to join with less stations than the second device,
that the first device is leaving the PBSS, that the second device is providing specific
services, that the number of beacon intervals (Bls) that remain in the second device
when the first device transmits the handover request frame, is less than a threshold
value, or that the first device wants to change a currently-used frequency band of a

communication link into a different frequency band.
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16. The apparatus of claim 11, wherein the first device and the second device both
belong to a PBSS, and the first device is a PCP in the PBSS, and the second device is

a station.

17. The apparatus of claim 16, wherein the reason for requesting the handover is that
the first device is leaving the PBSS, that the remaining amount of power of the first
device is less than a predetermined threshold value, that there is a station having a
higher operating capability as a PCP than the first device, that the first device is in a
bad communication link state, or that the number of stations to join the first device
exceeds a maximum number of stations that can perform association with the first

device.

18. The apparatus of claim 16, wherein the handover response frame further
comprises information about a reason for rejecting the handover request when the

handover request result information indicates rejection of the handover request.

19. The apparatus of claim 16, wherein the reason for rejecting the handover request
is that a remaining amount of power of the second device is low, that the second
device is in a bad communication link state, that a number of stations joined with the
first device exceeds a maximum number of stations that can perform association with
the second device, that the second device is being affected by interference, that the
second device is to continuously provide specific services, that a region of the second
device in which communication is available is smaller than a region of the first device
in which communication is available and thus the second device is to join with less
stations than the first device, that the second device is providing services in which a
quality of service (QoS) should be guaranteed, that the second device is leaving the
PBSS, or that the second device is to change a currently-used frequency band of a

communication link into a different frequency band.
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20. The apparatus of claim 11, wherein the handover request frame further comprises
information about a number of beacon intervals (BIs) that remain in the second device
during a period between the time when the handover request frame is transmitted and

the time when the handover is performed.

21. A non-transitory computer readable recording medium having embodied thereon
that, when executed by a computer, causes the computer to perform a method of
performing a handover between a first device and a second device, the method
comprising:

transmitting, to the second device, a handover request frame for requesting a handover,
the handover request frame including information about a reason for requesting the
handover;

receiving, from the second device, a handover response frame including handover
request result information indicating whether the handover request is accepted; and
selectively performing the handover with the second device based on the handover
response frame,

wherein the reason for requesting the handover is a first reason that the first device
has a higher operating capability as a personal basic service set (PBSS) control point
(PCP) than the second device, or a second reason that the first device is to operate as a PCP

to provide specific services.
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